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ABSTRACT

This thesis presents a object velocity detector constructed by using an application of
physics theory and a microcontroller MCS-51 of ATMEL, AT89C51AC3. The microcontroller
board made by ETT is used to process the signal from the infrared sensors. Two infrared sensors
are used to detect the velocity of object. Then, the velocity of object is computed and displayed
on LCD. If the computed object velocity 1s over limited, then the buzzer will alarm and the

picture is taken by webcam camera. However, the limited velocity is be seted from the keypad.
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Surface

gunqil, °C

Emissivity

Polished silver 225-625 0.0198-0.0324
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Concrete 21 0.63
Roofing paper 20 091
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Rough red brick 21 0.93
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Smooth glass 22 0.937
Water 0-100 0.95-0.963
Blackbody - 1.00
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nngdit 313 Wumseduieludvesmsiauvedlsunsuiinougumsiay
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vad luTasaouInsamasiined
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1.1 Julasaeulnsames  aziSun1sieulagmsaanenunesaniee 985U
o 1 ° o 1 1
uaz 1 luTasaeuTnsamesnieufisgsin Tasmssmuanmihivemesauaaswesa 314
v ¥V ' ¥
MmihimiugaaTdsunsufezuaasdase 11l
. S a I
#include <reg52.h> 7 dseaneionld laus Henduves MCS-51
4 I
#include "stdio.h" 7 semaB el laus Hanvuauauaisalele

Pl g ¥
/* AT89C51AC3 SFR */ 7 luTasaeuInsamas MCS-51 W14

sfr CKCON = 0x8F;
char ledbuf{16+1];

unsig‘l]ed Char num[]= {ln',| 1 I,|2|,|3',|4l,'5',|6|,|7l’|8|,|9l"*I,'Ol,l#‘} ;

char numbuf[5];

/*Key Switch*/
#idefine KeySwitch PO
sbit swl = P0"4;

shit sw2 = P0"5;

sbit sw3 = P0"6;
/*Sensor Input*/

sbit Sensor R = P372;
sbit Sensor_L = P3"3;
sbit beep = P1°7;

sbit LED =P170;

sbit SHUTTER = P1"1;
sbit LED_AMR = P1°2;
float time_100u_sec=0;
float Km_hour=0;

float numSET=0;

char setlinelcd=0x46;
char menu=0;

char on=0;

char 1=0;

/1 MMuAA1 Clock Control

J fimuam dives LCD
// HIMUAAT numbuf NNV 5

// fiiua PO 13U Key Switch
/ fmua SW1 7 P0.4
/1 fvua SW2 5 P0.5
J/ fvua SW3 § P0.6

// fiium Sensor R ‘ﬁ P32
/I mua Sensor_L P33
// MVURA beep P17

J/ fMuA LED # P1.0

J/ fviua SHUTTER 7 P1.1
// NMUA LED_AMR fir12
// MYUA time_100u_sec MY 0
// $1¥uA Km_hour N0 0
// MUA numSET 1101 0
// $1%UA setlinelcd 110U 0
// f11MUA menu 1M1AY 0

// MU on NNV 0

// MU 1IN 0

// fuaan s num



unsigned char number_time=0;

sbit BK = P270;

sbit RS =P2"1;

sbit RW = P22;

sbit E = P2"3;

//char lcdbut[16+1];
void serial_init (void) {

TMOD &= 0x0F;

TMOD |= 0x20;
SCON = 0x50;
ES = 0;

ET1 = 0;
PCON &= 0x7F;
TH1 = 0xF0;
TL1 = 0xFO0;
TR1 = 1;

T = 1;

// $1YUA number_time 1M1 0
// Wisuls BK umuiia P2.0
// fvua RS LCD (0 = Mds,1= Foya)
J/ f7MUA RW LCD (0 = M5AgY, 1= n13814)
/ AalFau Lep@muamauii =1

o 1 @ -4
/1 wmuaaimesuaasna LCD
/538U T1)51n5 Y Serial Initial

s 1] 4 - &) ] 3 i
/5 maa Imiwes sum Tnuagaan
7 e Ines 1131 8 1ia saTuiia
/wesneunsuInua 1 (N,3,1)
// vgansi¥euAesUIRDs SHAB NI

‘é =Y o 4 I3

//ngan1siFeunesumes sna Iniiwes1

4 v oo A o
/i ngan1si¥eudenttiauas A

J aaalniaes 1 uesasa 9600 Taaa U / 58.9824 INNLISS

Jaaarlnaiaes 1 uesaIse 9600 URAaIUIT / 58.9824 NN

A v ° y o ¢
//5uauns R Inswes 1

// a1 THMAY 1 ivefiazihanudsdoya
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12 dmswefesniiee LeD meld LeD uaamaiu Speed 000.00 km/h Limit

A v ] o 1
000.00 tWDIDIVAINITNIIIBINNIT ﬂﬁzujaﬂa‘luiﬂﬁﬂ@uIﬂﬁa!a@ﬁu“!ﬁﬂ\iﬂaﬂ@‘lﬂ

a LY = A o 148 o 1
57 3.14 ii1we LCD asuillanias Taoda lifi fagr

void main(void){ /1 510aziB savesilanduniy

CKCON = 0x01; I/ iousia Tnua 2 i (A1WE Tyaauiint = 58.9824 innwIds ad
Init_Initer(); /1 msiFeuna

serial_init(); /Il ﬁ1mﬁu’f‘}*amiawa§ﬂmgﬂm

init_lcdQ; )/ FnistiFeuse LCD

time_1mS_sec=0; /1a1 1 ad i mnu o -

clrscr_led(); // AgsNIe LCD

beepk10); /1 8919 afdu beepk

Delay /1 Gonl¥ Delay

uS(10000); /110,000 1 TA5 314
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517 3.15 13esmsnANuS waziSaadnsuses A 1

}

i . . A Y . v @ Pe
void StartTimer(void)  { 7/ Fuauia Indmes
time_1mS_sec=0; //aral nal 1 1aadii mau o
on=1; // %8 on INND 1
LED=0; // #a1% LED #n

}
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o 4 ° 31 A Aw 1 ¢ A
1.4 1%M!N65i]%ﬁfgﬂﬂNT’LlﬂGl?)!N?JN’N]E}&JWNTHL‘I‘H!%E’JS m 2 Ul‘l/\l!!ﬁﬂ\iﬂﬂﬂlz‘ﬂ@\i

o A & o Y ¢ <
FEUIEBININ 2 NISAN ud]umsmgﬂunﬂflmmas

[y Y

a A =3 A v o A
gﬂ‘n 3.16 1A383ATIVANUITIVUSNIATHIUFUIEDIAIN 2

}
. . . ° L4 4
void StopTimer(void){ / ﬂQﬁﬂWdWHqﬂN!uﬂi
on=0; // 18 on IMAL 0
ifttime_ImS_sec<=200) / fviuaideu Ty 13an 1 §a@3uf WeonimTeminy 200

Km_hour=((0.10/time_1mS_sec)*3600); // MuuamA Tawnsdaeda T

else Km_hour=0; / sdiaA Tawn saesaTue vy 0
LED=1; /1 & LED T¥ia

}
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1.5 luTasneulnsmes MCS-51 e 1 unrdulmda I¥dyanuuniin 12 gn lu
AT$9C51AC3 19 dyananiin i Oscillator Module A1 29.4912 MHz Famsiaves
MCU TuTnuannui 2 (x 2 mode) St 1 insdulfiaves MCS-51 vy
121294912 x 2 = 12/58.9824 Fafiausiaty 0.2 Tulas3und (0.2 s ) Fnhuiledasmsai
Fanataduuia 1 iaddud (1 ms) wAelFNaUMIAY 1 ms/0.2 us  AD 5000
wussulsda ari Indvesannsafugaganeudiants Teres a3 e FFFFH  dlaifenld
Imifimeduinale i §9 FEFFH Sailauiiy 65535 — 5000 = 60535 Safiswiiu EC77H dly
asud szdmualdfylnlives Taomisimual¥ TH (ludge) = ECH wag TL (ludd

Y o o S A4a @ ¢ ¢ dAny o g
=T77H !!ﬂ'J!i'ﬁ]:/’u"li]'lu’JUﬂﬁ\Tﬂ!ﬂﬂ%"lﬂﬂ]ii@naﬁTwﬁﬁmaqqﬂN!naﬁﬂ1ﬂN1 ATUIVUAINNLGD

3
/s A

10aas 7 = S Tasfidmuaszozssnhasues @i azmuwesdai 2 fie 0.1 was
T

o1 o 4 o3 =3
UHAZIF1I3ZUIMNTISISNNLINTIUIN ﬂ’liﬂ'ﬁg{?ﬂnfﬂ ‘?\1%3@@ punduanusiTaona

}
. . . D - . a <o s s a o &
void Timer_0_service(void) interrupt 1 using 1 { // s1gazBaaansu lnimes 0 Sumassna 1

//service routine Timer interrupt TO (#1) register bank 1 (using 1) mppaIndues aunessna To

/Melay time 1_ms /vdanat 1 8aai
THO = 0xEC; J/4ituA1 THO = 5000H = 1 flad%undi
TLO = 0x77; /M TLO = 5000H = 1 Had%undl
if(on==1) /7 fmuaiieu'ly on Y 1
time_1m$S_sec+=0.0015; /a1 1 Yaaud += 0.0015
}
ifltime_1mS_sec<=200) i1 fvuaideuluaan 1 fad5ud feondmseniniv 200
Km_hour=((0.10/time_1mS$_sec)*3600); /1 fvuamia TamasaedaTug
else Km_hour=0; i psdied Tawasaeda Tue mafy 0
LED=1; /1 #1 LED Whan
}
void SeviceIniterrupt_1(void) interrupt 0 using 2 {/310azBoaTsfFuvB TR InB UGS SHI1
if{menu==0&&i==0){ 1 JouTuyidy o nazdumndif 0
StartTimer(); / Sudunsian Indaes
number_time=0, /l MuAaI number_time MIAY 0
i=1; | // ABUWANTINIAY 1

} -
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1.6 zmmwammmzsmmmm’lﬂmn‘luiﬂsﬂauimamaima LCD wmmﬂu

dlamsne®a Tu9

a v AaAny o 3 o
gﬂ"ﬂ 3.17 ¥iu1e9 LCD Haadnan lﬂ%']ﬂﬂ']i@li')’ﬂ%ﬂﬂ’ﬂﬂﬁ’)’)ﬂf}

void printled(char *str){ )/ swaziBeailafdu prindcd
while(*str){ /7§18 ASCIT #azi§ouae LCD A2 annan
write_data(*str); // Woua1 ASCII 894 LCD
str++; // f1 ASCII @ada 1
}
return; / ﬂﬁﬂllﬂﬁﬂdﬁ§u
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1.7 !mzﬂ‘lllﬂ'ﬁTl]ﬂﬂﬂ]ﬂ?]u!ﬁ?qqq@ul?ﬂflguﬂ'ﬁ“w%'ﬁm']'n ﬂ?]u!i')ﬂﬁﬁ')flﬂﬁqﬂuu

P=

o 1 Ao = v Y a o ~ L=
muﬂmmnuﬂma’lu DUNUNITUAIAUTIIUADU

if(Km_hour/1000>numSET&&numSET>0& &number_time<30&&i==0){ // fvuaiteu luan

o
A5
number_time++; J/mmsuInauiviuiiag 1 a1
fa e
beeper(); 7 NanFUIF DS beeper
LED AMR=0; // LED 1iiemiu 0

if(number_time==1){SHUTTER=0;  // {401 1uA" number_time iM1AV 1 Faumas vz laivirany
printf("rSPEED %f KM/H Limit%f " Km_hour/1000,numSET); // uaadn il lauuniiine

}
Jelse LED AMR=I; // #5817 LED iiomny 1

3 1 =4 [ 4 A a 1w a o ] o
1.8 tazdamanuis liliwesaeunsy edAasadunauiumes lilsunsunazing

A v o 1 o al t o v ::}’d' 3 L A
syuie Isesua1mnue saIN1 vy !!ﬁz‘l’l'lﬂ]i’)ll@ﬂ]ﬂll!i@flulﬂi‘lllﬂ’lﬂi‘lﬁ\lﬂﬁgﬂ!ﬂi BN

printf("rSPEED %f KM-H Limit %f ",Km_hour/1000,umSET); // Himsaaa1nmsd

pon lldamwesasunsuy
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1.9 Wemidmuaieululums@euTisunsuds Flowchart ina1nuwal 511513
5 [ o o - a o a
@ouTisunsy Taold Keiluvision 3 FuuzerdnsdiSeziimasindudavesalin

4 o . d ] &
iledoures 9904911013 Build target 8111l ougnies 11l ERROR @pagnisiteu lylisey

f59U)

emable_Yed(
for {$R0ricES00 I ey

P2 &= OxCE: F LOG.Dawa (RITETI41)
B2.{= 0x3Ts FED38 088 = Lk :

enable Yod{)s FA Enanie moise

for {imGriciOniiedyy ¥ deXay 10053

r v ECh Betar (BIS{TLI4L)

» X Efable Fuise N
whilepuay led{yys F7oWait LOU EXecutE fongiiae

23 &= 0x0F;
B2 3= 0%263
ecavle_lcd()s

~wnilaqBusy 168737 “Exetute Compasre

wrize ind{9m28): 7 pusecine Beu (LeG $-RizyN=y 4. Finey o 3K .
wTite 2ma{BXICY ] 47 Bizpiéy onfoff CoRtrol {ESSrTy BiSpRAy;Turser AXf,Tarddd nutiSiinky s §
write ina(ON0€F Hode S8t (3/D=Y EroYement, S0 UkEsby Shifo) i
¢7 Clest Display f{Clear: Dioplay,Set:DD RRM <

linking...

Program Size: ‘data=118.1 zdata=0 const=0 code=4796
ting hex file from "Project”...

roject™ - 0 Error(s). 0 Warning(s).

2. mseenuunlYsunsudviawdn  fneenuuuin  msl¥mstunimainndes

=} r w1 o {a Y
mlupylagiinsesniuy demsadamhassumanusnnnesaeynsuidaneny

A o c a 9 2 9V A A v T YA
1IR3 93RTIVIUAING T HAZDINHUITHUINT A Nﬁi]'lﬂﬂ'ﬁ"ﬁ]'lﬂﬂﬁE)Q!’Jﬂllﬂlﬂﬂfmmﬁlll lﬂl’J'IﬂENll 13

19

=1 o 1 ~ o = a g °
dedeyanamis0n luTasaeuTnsamesugaouivimes Tdsunsadrralwannezinmsg

@

iufinnmninndeantuaylasiuinainis uiludrsnys FuasuSnuyudsamuu awdis

[1 .. v
sz1'Bdsannsaetuaiiu Flowchart Tanaae 1l (Tdsunsueglumannn v)
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Select Com Port
Select Bit Rate

YES

|

nASHATHRINNAS

A1 TEXT aAvamaidaan
Microcontroller

l

=
LUNNATAH

519 3.19 Flowchart taaanisinauves llsunsuIxawdn

d' a = % I3 1 =3 a d!
nngdit 3.19 dlunseRinsimdnmsiauudiwesTsunsudnandnsuty
dl T [ o d'o/ ny FY = dy
Tdsunsunegdanisnunwiidu lannndeanduauiasil
=y { a a 4 v < o
21 vdeutlaldsunsufidoudisdxamdniun 1dus10H1n151@80n Com Port Tu
A 9 A 11' v (K '3 d' d' U d‘ o
f13189n Com Port A84188A Com Port finvagiuneindon1sNAaN19NIATBINT VT
S o ° . . 3 =4 y v
ANMMSIIAY 11131490 Bit Rate 9600 Bit/sec Fafluanuislunisdadedeyn uann
1 S o o ° ° . 4 . 9
hirdon Bit Rate 018 mizmafdanii ldiinisdmua  Bit Rate 1391 9600 Bivsec %4
LY v oo 9/ 4 '3 d’ ° A 9
anuduiuifumsdsnodeyaninnesaeynsuvedlulasaeuInsaaes teimsdenid?

TusunsuesimaiFeudetazsesudeyaninluTasaeuTnsames



‘Microsoft WDM 'Ij_mage'Capture Win32)

517 3.20 wihasveallsunsudmawdnaeuiEudy

Private Sub Buttonl_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click y dhuas smuaileduluna
If Button].Text = "Comnect® Then  // fffunmsasiginimsifenodidundoanse’l
If comport.Text < "" Then /" ﬁ’wﬁ%’aya‘lmmﬁniw
If BaudRateBox1.Text <> "" Then i A himhduhaiiideyaiiudenay
SerialPortl.BaudRate = CInt(BaudRateBox1.Text) // ’i’]l 1!1%]1!61 131!3"@1!‘1"11!{&6 Wsola
Else /I DI
SerialPort] BaudRate = 9600 /1 $rimundiasat 9600

BaudRateBox1.Text = SerialPort1 BaudRate. ToString // ﬁwmsuﬂm%’agmﬂuﬁﬂ?a

End If /1 &
If ComboBox1.Text = "" Then 78l E s muaeehnsuinanwila
ComboBox1.Text = "C:\" i fvuaesd ' ladls
End If /1 81
InitializePictureBox10) /119 UUAAININ

OpenPreviewWindow() _ /M 3anw
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With SerialPortl /1 91AWBSANABINNADY
T
PortName = comport.Text /1 I ldFonesanazinsiyoun
DataBits =8 / Smuadialumsieusaamifiy 8

StopBits =10 Ports.StopBits. One / Amiua W ngansiFouso iis hifidayalumsense
4 o 4 1 1 4 U
Parity = 0 Ports.Parity.None // sziaas¥onasalumsioudalusznitnisiouns

End With /3

A, a 1w Y A ¥ Y g o A1 Y
2.2 [U{INMNTAARFADNUNDDIIIVIDALDD T‘]Ji!!ﬂiNﬂi]ZTI'Iﬂ'Ii!!ﬁﬂ\iﬂ’lﬂ‘ﬂﬂ1ﬂﬂ’lﬂﬂﬁﬂ\i

mluauunihaves lilsunsudagy

!mage Eaﬁlure [Wm__32]

517 3.21 whandsunsudnawdnuaainmannieuinluay

hHwnd = capCreateCapture Window A(iDevice, WS_VISIBLE Or WS_CHILD, 0, 0, 640, _

480, PictureBox1.Handle.ToInt32, 0) /1 Rlauaasnai PictureBox1d $19 window

b Y

7o . : 3 .
an Yumaie Handu capCreateCaptureWindowA %aﬂmmmmmuiu picturebox.
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If SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice,0) Then  // ABA@nU
device
SendMessage(hHwnd, WM_CAP_SET_SCALE, True, 0) /1 Ragh
preview scale
SendMessage(hHwnd, WM_CAP_SET PREVIEWRATE, 66, 0) 1 s
preview rate 1U52A1 milliseconds
SendMessage(hHwnd, WM_CAP_SET PREVIEW, True, 0) // 5'11991}1! NITUAAINTH 1D

v
Navd

A~ LAl '3 4 a a o
2.3 disdinsdamnianesaeynsuved luTasaeuTnsames Tlsunsudwiawdn Haes
o o £ 9 a d v Y Y A Y v ow
MNsdunmuaziudonny 1Az I1aZBIAANUS IATUYNDUATUEI8NA 1A IBNY I FUA
° < a ' ~ ° ) Y 4 '
wdimuiunmiiszydeya Bedlulysunsy Taslimswanutuedieiises i sundne
o A wy Y Y o o
umsnuved Tsunsy tumsmznm wam lagdnmndunm isweaiimsuuiviu
v a X 1 o A 3 ° v o
HanFusumaiiefazimsdoudennui ldennesaeynsy RS-232 udahimsSany

sinm

519 3.22 Tsunsudvramdnuananmuazaii lannndenduay



59

Private Sub Savepicture(ByVal strs As String) /semaaau 5ﬁ1§1umsww§, Unw
Dim saveFileDialogl As New SaveFileDialog() // fuaa s lums l‘]iwg Unw
Dim data As IDataObject i fmuadeyaliiiluleadesilon
Dim bmap As Image i fmuadaamldilugdnm

Dim iHeight As Integer = PictureBox1.Height // ﬁTYil!ﬂﬂ’.ﬂ?JQ’Wi’Ng Uoa Tuiia

Dim iWidth As Integer = PictureBox1.Width /i Muaauniavesgysn Tuiia

Dim dir As String /7 smualdsuauiluans

Dim formatfile As String = " jpg" i dmuaresiumIiiduanse Tagliidu
ADNIOND

StrPic = "IMG" /1 Waasaiadluzdnm

StrPic = StrPic + CStr(numPic) /7 IaaSamavimiviala

numPic = numPic + 1 i WhtuRnEhniufiaunuils

dir = ComboBox1.Text + Dir_Location + "\" + (CStr(DateTimePickerl.Value.Day) + "." +
CStr(DateTimePickerl.ValueMonth) _ + "." + CStr(DateTimePicker1.Value.Year)) +
"IMAGES" /1 WsuAnndeyaamdreauia Sudl dou T luWddunn

My.Computer.FileSystem.CreateDirectory(dir)

SendMessage(hHwnd, WM_CAP_EDIT COPY, 0,0) // 1i1 n1W 91 clipboard 1z
convert 31 Taifu bitmap

data = Clipboard.GetDataObject() / S muamdnsluesadiuaening
adeelinn

If data.GetDataPresent(GetType(System.Drawing.Bitmap)) Then // 5}1%®§ﬁﬂi’)mﬂﬁm€l}1
nanathizilnm

bmap = CType(data.GetData(GetType(System.Drawing.Bitmap)), Image) // fimuaia
uwihu TWdagalnm

Dim g As Graphics = Graphics.FromImage(bmap) // ﬁmuﬂﬁmmwﬁlﬁ'nﬂugﬂmw

g.DrawString(strs + " " + DateTime.Now.ToString(), New Font("Aral", 14), New
SolidBrush(Color Red), New PointF(15.0F, 15.0F)) ynsisunaansduiifaf (15.0,
15.0) vea3ldroduns fmuagduuua18ns s ¥ia Aral vina 14 Taouaasdorudisuuon
Serial Port AR LAz

PictureBox1.Image = bmap / Glﬁlgﬂclu‘ﬁm 1 dudiauun
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saveFileDialogl.CreatePrompt = True /e ﬂ?‘li‘ﬂﬂ%ﬁﬂﬂﬁ 1 Qﬂﬁ%l 1y
934

saveFileDialogl.OverwritePrompt = True // 5’1"lﬂa{"lﬂazaaﬂﬁ 1 gmmuﬁﬁ‘lu
934

TextBox1,Text = dir + "\ + str+ " " + StrPic + formatfile / fmuaie ldfiuminsy

"lé’fmn Serial Port

bmap.Save(dir + "\" +str + " " + StrPic + formatfile) J imssHdauuwn
End If /1§19
End Sub : / ilesuihmsiandszniaa s

[

o 1 =1 1 t o Y 4
WM @euTdsunsu Start Debug SRz 1T 1A Tashvenuuumiiandi dsgiin 3.23

51 3.23 wiheavealisunsaivrawdnaey Start Debug

b4
a

- o ¢ ' A My A 4 Y o o
3. Yumeumsglnsalandss vmsiim laidenssnuuuniameiiuarsauds iag
4 4] =) 9 9 3V Yo ] A 9 9/ 3 o
waraIsaee) Soudesndn 1511 1ML PCB  tazasainsalissudaondd 15:10MN19m]
v ci U d' o 3 d d'o g @ A @ d’ 1 o
A9 ﬂﬂaaanwaﬂﬂmqﬂﬂsfumaq‘wmﬁ]u Tasluswsesaan 1 uazain 2 119AU 10
a - v o ) A dw A Y a
suAias auldsunsufiszyanurieveasumes Al 1dnestiss Jame linnuazooa
by v
MIzRLiuiinaseANAANEIATEIAIT 181NN IA HAITIMITAREIIRBNIEINY A
ad o @ v 1 @ o
msdisuldsunsulael¥lsunsy FLIP v2.4.4 mimsdsuaiiesaSeuiouuseau 5 1iaa

° 1 1Y (=3 G4
WiEsuiesudninislszneundeuiiudumssanysal
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51 4.2 nsnaaervesifToumouus suluaniug High
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Wanduaaiue High Tuadnsel luTasaeuInsameigalim Inamonummiangsi
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4.2.3 33937 Buzzer

' o ) o '
2495 Buzzer iVenaaidyansiou Tav1§un B veansudaaes BCs47 iunasuiia

usanu uazldinsnaasdluvesanansedagilil 4.4

31 4.4 29959 Buzzer

minmsnaassdusimssenseua’ll +5 Toad Wi uBune  vaea LED 2shia

;]
1az A 89U Buzzer 90U



65

43 MINARRAAIBINTIVUANNGI Inglaaldndesdmbannauumeny

1119159204 1ATNI15NTHINEIINVUTIIWIU udr linde s uAS 04R399
d a s s &L o Y A o s A
aNuE1lasduIesAames (Invertor) Faiimthfinruauanuilsenlumsryuvenames i
v v
IFlunsvumsnIuA18aINaM1e  fatine 4 Hz, 100 Hz, 200 Hz, 300 Hz, 400 Hz, 500 Hz,
600 Hz, 700 Hz, 800 Hz, 900 Hz ua 999 Hz iesinisdszanana lagaznls suifiouiuimioes
9

maTanu lagiinisdeunisama lanunmarvy Ingiiail

1. Mmsfauruaziounaa 13 1 uu

51 4.5 nvazfounaanlFlumsnaaesfumenm

2. 1571#1n5eamATAIY VB Lutron JU DT - 2234A %43 Display 5 digit, 10 Nadias,
k4
0.4 117 LCD Taoiianumiugl (Accuracy) + (0.05 %+ 1 digit) 31Mmsanus weauwardy
2 A Y a A Y1 =1 & KX a ]
aewuFaiiduseu9e11 30 sudias e ldsanusnnmisana Tanuddininiu
' o Y o v AnY o Y Y o o
souaau1f 1510 NIAT lad i Tasnsaunlg 0.3 1IAT HAZANAIY 60 (U1N) LAzNIL
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i 4.6 msTannusrseuvesaowiuTasldinieana Tany
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3. imsfSeumoudyaadUNAvRITULILS Hareea dronTeteendalanlny
U84 Algillan 34 DSO - 3062A TaovmsaemoaTalgesh 1 KafusunaveusumesiIfi 1
Tu'luTnseuTnsames uazgeed 2 s umaveuswvesdi 2 Tu'luTasaeuTnsaes
razihmamAni e Tuven v Y uTLIBaT A 1 HazITEesHIT 2 1
funammanus i Idnsdaeszezne 0.l was  udnimsgaidie 3600 oz ldananss
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517 4.7 nsumasnaesnnviveveunietesaFalanin

4, deutdoumboitiy pmsdetalue  Taomsrhandi lagudao1,000 vz 1Ay
v o v w Y o t Ao w @ ARy & o
wihaiu masderilue  udnhmiidgnna ldunduiindadluasaninaninaneadll

9
aaga il
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< a a
A1919N 4.1 HANIINADNANNDINAIINIUN 4 Hz

69

4

adad i ¥a ldnnaTay ariialdnnmalany | mannsifldnnnde

N (sec) | MAMISIm/ho) | 50U/ uH | (m/h) | #59990AWE (m/ hr)
1 2.75 130.909090 7.2 129.6 130
2 2.75 130.909090 7.2 129.6 130
3 2.76 130.434780 7.2 129.6 130
4 2.76 130.434780 7.2 129.6 130
5 2.74 131.380000 7.2 129.6 130
6 2.74 131.380000 7.2 129.6 130
7 2.75 130.909090 7.2 129.6 130
8 2.76 130.434780 7.2 129.6 130
9 2.76 130.434780 7.2 129.6 130
10 2.76 130.434780 7.2 129.6 130
Aundo 129.6 130

aanuiug _ (@RS smmmaui - Afinla) ArfieSsammaud] x 100

[(129.6 - 130)/ 129.6] x 100
0.3086419753 %

fi1 Standard Diviation S(g,) = %i(qi -q)
n—1i=

L Yq-a)
“loo m A

=—L [(130-130) + (130 - 130) + (130 - 130) +

10-1

= 0.0000

(130 - 130) + (130 - 130) + (130 - 130) +

(130 - 130) + (130 - 130) + (130 - 130) +

(130 - 130)]




A13199 4.2 HANIINARDIANNDIINAIBWIUTA 100 Hz
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4

afadl aiia ldvnalay arisaldanmalany | mamudaildnnmses

A1 (ms) | MAMNGI(m/hr) | 50U/ | (m/hr) A5293UAING 2 (m / hr)
1 247 1457.489879 79.8 1436.4 1460
2 248 1451.612903 79.8 1436.4 1450
3 248 1451.612903 79.8 1436.4 1450
4 246 1592.920354 79.8 1436.4 1460
5 2438 1451.612903 79.8 1436.4 1450
6 251 1434.262948 79.8 1436.4 1440
7 251 1434.262948 79.8 1436.4 1440
8 250 1440.000000 79.8 1436.4 1440
9 250 1440.000000 79.8 1436.4 1440
10 249 1445.78313 79.8 1436.4 1450
Aunde | 14364 1448

AN NNINUE - [EhiTamamef - mAsa 18y driinssanmaud] x 100

Il

0.8075744918 %

f1 Standard Diviation S(g,)= ——l——l-i(q,. -q)
n—1ia

1 g -
——lo_lizl(qi—q)

:#I [(1460 - 1448) + (1450 - 1448) + (1450 - 1448) +

= 7.1111

[(1436.4 — 1448)/ 1436.4] x 100

(1460 - 1448) + (1450 - 1448) + (1440 - 1448) +

(1440 - 1448) + (1440 - 1448) + (1440 - 1448) +

(1450 - 1448)]
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3

aedi ariial@vinalay arigaldonmalamy | maomiiildnnmies

(M (ms) | A9mEIm/ i) | seu/wi | (m/h) | #39930R9M5 7 (m / br)
1 214 1682.242991 93.2 1677.6 1680
2 215 1674.418605 93.2 1677.6 1680
3 215 1674.418605 93.2 1677.6 1680
4 213 1690.140845 93.2 1677.6 1690
5 217 1658.986175 93.2 1677.6 1670
6 214 1682.242991 93.2 1677.6 1680
7 214 1682.242991 93.2 1677.6 1680
8 214 1682.242991 93.2 1677.6 1680
9 213 1690.140845 93.2 1677.6 1690
10 213 1690.140845 93.2 1677.6 1690
Aundo 1677.6 1682

AN — [(@fsSammgug - ariSalAy mifiaseanumguil x 100

It

0.2622794468 %

f1 Standard Diviation S(g,)= %Z(qi -q)
n—1i=t

1 10 _
=——2(q,—-9)

10-1

[(1677.6—1682)/ 1677.6] x 100

= %—1[0680 - 1682) + (1680 - 1682) + (1680 - 1682) +

= 5.3333

(1690 - 1682)]

(1690 - 1682) + (1670 - 1682) + (1680 - 1682) +
(1680 - 1682) + (1680 - 1682) + (1690 - 1682) +
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F

afafi arisaldnnalal arivialdnamalanu | manudaildnnmies

1 (ms) | ANUGI(m/he) | 590/ | (m/h) A3V UANNS 2 (m / hr)
1 164 2195.121951 123.5 2223 2220
2 164 2195.121951 123.5 2223 2220
3 162 2222.222222 123.5 2223 2220
4 164 2195.121951 123.5 2223 2220
5 164 2195.121951 123.5 2223 2220
6 162 2222.222222 123.5 2223 2220
7 163 2195.121951 123.5 2223 2220
8 164 2222222222 123.5 2223 2220
9 162 2222.222222 123.5 2223 2220
10 164 2195.121951 123.5 2223 2220
Aundo 2223 2220

AmnuNu§

= [(MvTemungui - ariialay A1neTsaumgui] x 100

=1(2223-2220)/ 2223} x 100

= 0.1349527665 %

1 Standard Diviation S(g,) = —l-—l-zn:(qi -q)
n—1i=

1 10 _
=——2(q9,~9q)

101

= %I [(2220 - 2220) + (2220 - 2220) + (2220 - 2220) +

= 0.0000

(2220 - 2220)]

(2220 - 2220) + (2220 - 2220) + (2220 - 2220) +
(2220 - 2220) + (2220 - 2220) + (2220 - 2220) +
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afai miia ldanalay arisaldnamalany | manudaifldnnnses

A (ms) | ManuEIm/hd) | seu/uW | m/b | a3dunnmisa (m/h)
1 149 2416.100000 133.5 2403 2390
2 149 2416.100000 133.5 2403 2410
3 149 2416.100000 133.5 2403 2390
4 150 2400.000000 1335 2403 2410
5 150 2400.000000 133.5 2403 2410
6 150 2400.000000 133.5 2403 2390
7 149 2416.100000 133.5 2403 2390
8 150 2400.000000 133.5 2403 2410
9 150 2400.000000 133.5 2403 2410
10 150 2400.000000 133.5 2403 2410
Aundo 2403 2402

AANNUNUE

= [(EiaTamunguf - A1nda ) arfeTsmumgui] x 100

[(2403 — 2402)/ 2403] x 100
0.04161464836 %

fi1 Standard Diviation S(g,)= —l—li(qi -q)
n—1i=t

1 10 _
=——-2(q,~q)

10-1:=

= L [(2390 - 2402) + (2410 - 2402) + (2390 - 2402) +

10-1

(2410 - 2402) + (2410 - 2402) + (2390 - 2402) +

(2390 - 2402) + (2410 - 2402) + (2410 - 2402) +

(2410 - 2402)]

= 10.6666
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% A 3alavnalay arivialganmalanu | saudoildnineies

N (ms) | MRS m/hn) | seu/wd | (m/ho) | #593UaM5 2 (m/h)
1 142 2535.211268 141 2538 2530
2 141 2553.190000 141 2538 2540
3 142 2535.211268 141 2538 2530
4 141 2553.190000 141 2538 2540
5 141 2553.190000 141 2538 2540
6 142 2535211268 141 2538 2530
7 142 2535.211268 141 2538 2530
8 142 2535.211268 141 2538 2530
9 141 2553.190000 141 2538 2540
10 142 2535.211268 141 2538 2530
Aundo | 2538 2534

AU — [(Fiiossmmmgu] - mitialdy WeSammmgud] x 100

I

[(2538 - 2534)/ 2538] x 100
0.1576044129 %

1 Standard Diviation S(g,)= —l-—Z(q,. -q)

n—1i=1

1 g -
n]()_—fm(qi -q)

= IO_I_I [(2530 - 2534) + (2540 - 2534) + (2530 - 2534) +

= 5.3333

(2540 - 2534) + (2540 - 2534) + (2530 - 2534) +

(2530 - 2534) + (2530 - 2534) + (2540 - 2534) +

(2530 - 2534)]
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adedt ariialdonalal arfaldanmalany | manudaildannnies

(a1 (ms) | MANNEI /b | sou/wd | (m/ho) | 959930A213052 (m /1)
1 132 2727.270000 151 2718 2720
2 132 2727.270000 151 2718 2710
3 133 2706.766917 151 2718 2710
4 132 2727.270000 151 2718 2720
5 132 2727.270000 151 2718 2720
6 132 2727.270000 151 2718 2730
7 133 2706.766917 151 2718 2720
8 132 2727.270000 151 2718 2710
9 132 2727.270000 151 2718 2720
10 132 2727.270000 151 2718 2720
Aunio 2718 2718

AN NWLNU — [(ArfeSamumgu - mriTa18)y ariaSsanmaui] x 100

0%

[(2718 —2718)/2718] x 100

f1 Standard Diviation S(g;) = —I—Z(qi —-q)

n—1li=

1 10 _
=——2(q;-9)

10-1i=1

:TOL—I [(2720-2718) + (2710 - 2718) + (2710 - 2718) +

(2720 - 2718) +(2720-2718) + (2730 - 2718) +

(2720 -2718) + (2710 - 2718) + (2720 - 2718) +

(2720 - 2718)]

= 5.3333
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aded misaldanaIay aifaldnnmalany | saiailgnneTes
a1 (ms) | AANNEI /b | sou/1d | @/l | #59980R259 (m / br)
1 128 2812.500000 156 2808 2810
2 129 2790.690000 156 2808 2800
3 128 2812.500000 156 2808 2810
4 128 2812.500000 156 2808 2810
5 129 2790.690000 156 2808 2800
6 128 2812.500000 156 2808 2810
7 127 2834.6456690 156 2808 2800
8 129 2790.6976740 156 2808 2820
9 128 2812.5000000 156 2808 2810
10 128 2812.5000000 156 2808 2810
Aunde 2808 2808
AU — (@RS ammmaud - A1 a8y Aftessmnmaug] x 100
— [(2808 — 2808)/ 2808] x 100
= 0%
f1 Standard Diviation S(g,) = —l-i(q,. -q)
n ; I :=]10 _
= mg(% -q)

1

= —1—6—1 [(2810 - 2808) + (2800 - 2808) + (2810 - 2808) +

= 5.3333

(2810 - 2808) + (2800 - 2808) + (2808 - 2810) +

(2800 - 2808) + (2820 - 2808) + (2810 - 2808) +

(2810 - 2808)]
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adai aisaldonalal arisalgninmalany | dmnudiilgnnmies

N (ms) | M wEim/bn | seu/wdf | (m/h) | #3998uANNS (m / br)
1 123 2926.820000 161 2898 2890
2 123 2926.820000 161 2898 2900
3 124 2903.000000 161 2898 2900
4 124 2903.000000 161 2898 2900
5 124 2903.000000 161 2898 2900
6 123 2926.820000 161 2898 2890
7 124 2903.000000 161 2898 2900
8 124 2903.000000 161 2898 2890
9 123 2926.820000 161 2898 2900
10 123 2926.820000 161 2898 2890
dundo | 2808 2896

AMAIWHN U

= [(Assamaei] - M Tala)y mifiessnungu§] x 100

[(2898 —2896)/ 28981 x 100
0.06901311249 %

fi1 Standard Diviation S(g,) = ——l—i(qi -q)

n—1:=

1 % -
—miﬂ(qi_Q)

1

= To-1 [(2890 - 2896) + (2900 - 2896) + (2900 - 2896) +

= 5.3333

(2900 - 2896) + (2900 - 2896) + (2890 - 2896) +

(2900 - 2896) + (2890 - 2896) + (2900 - 2896) +

(2890 - 2896)]
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£l

afadl ariinlannalay amsaldnnmalanu | manudiildnnnses

N8 (ms) | MAIWNEI(m/h) | 58U/ | (m/ho) | 939950AMED (m/hr)
1 113 3185.840708 170 3060 3060
2 114 3157.894737 170 3060 3070
3 113 3185.840708 170 3060 3060
4 112 3214.285714 170 3060 3040
5 112 3214.285714 170 3060 3040
6 113 3185.840708 170 3060 3060
7 113 3185.840708 170 3060 3060
8 113 3185.840708 170 3060 3060
9 113 3185.840708 170 3060 3060
10 114 3157.894737 170 3060 3070
mmas | 3060 3058

A nuiug - [(@1iiasesmamgsd - M1t a8y ArieSeamau§lx 100

=[(3060 — 3058)/ 3060} x 100

= 0.06535947712 %

f1 Standard Diviation S(g,) = %Z(qi ~q)
n—1i=

1 10 _
=—=2(q,~-q)

10-1s=1

1
=——[(3060 - 3058) + (3070 - 3058) + (3060 - 3058) +

10-1

(3040 - 3058) + (3040 - 3058) + (3060 - 3058) +

(3060 - 3058) + (3060 - 3058) + (3060 - 3058) +

(3070 - 3058)]

= 8.0000
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K]

Avaf misaldnnalayl midaldanmalany | manudadildanmnies

M (ms) | AANNEI (m /b | 500 /f | (m/h) | #3993uRW50 (m/h)
1 114 3364.894000 174 3132 3130
2 114 3364.894000 174 3132 3120
3 115 3130.430000 174 3132 3130
4 115 3130.430000 174 3132 3130
5 115 3130.430000 174 3132 3120
6 115 3130.430000 174 3132 3110
7 114 3364.894000 174 3132 3130
8 114 3364.894000 174 3132 3130
9 115 3130.430000 174 3132 3120
10 115 3130.430000 174 3132 3130
Aunio 3132 3125

AR Iiug) — (a5 esmamguE — i 3a 18y miiasenamaui] x 100

=[(3132-3125)/3132] x 100

= 0.2234993614 %

¥ 1 n —
f11 Standard Diviation S(q,)=——2(g,—q)

n—1i=

1 g -
—miﬂ(% q)

1

:m [(3130-3125) + (3120 - 3125) + (3130 - 3125) +

= 6.6666

(3130 - 3125) + (3120 - 3125) + (3110 - 3125) +

(3130 - 3125) + (3130 - 3125) + (3120 - 3125) +

(3130 - 3125)]
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Tlsupsuniy ¢ 1 luTasaouInsames MCS-51

#include <reg52.h>
#include "stdio.h"

/* AT89C51AC3 SFR */

sfr CKCON = 0x8F; // Clock Control

char ledbuf[16+1]; // Buff LCD

unsigned char num[]={'n",'1','2','3''4" 5" '6",'7",'8",'9",'*' '0"'#'}; //fmuadiuils num
char numbuf]5]; //fmua numbuf minu 5

/*Key Switch*/

#define KeySwitch PO
sbit swl =P0™4;

sbit sw2 = P0"5;

sbit sw3 = P0"6;

/*Sensor Input*/

sbit Sensor R = P3"2;
sbit Sensor_L = P3"3;
sbit beep = P17,

sbit LED =P170;

sbit SHUTTER = P1"1;
sbit LED _AMR = P172;

float time 100u_sec=0;
float Km_hour=0;

float numSET=0;

char setlinelcd=0x46;
char menu=0;

char on=0;

char 1=0;

unsigned char number_time=0;

sbit BK = P270;

sbit RS = P21,
(O=Instruction,1=Data)
sbit RW =P2"2;

sbit E =P2"3;

//fmua PO 1ilu Key Switch
//fmiun SW1 7 PO.4
/lfua SW2 4 PO.5
/fun SW3 7 PO.6

//fmua Sensor_R P32
//fvua Sensor_L #iP3.3
//fvua beep #iP1.7
//fmiua LED # P1.0
/limua SHUTTER # P1.1
//fmua LED_AMR # P1.2

//fmua time_100u_sec m1iu O
/Ifmua Km_hour miiu 0
//8wiua numSET mhfu 0
//fmua setlineled 1y O
//fua menu iy 0

/lfvua on mifiu O

/dwua iminuy 0

//fwua number_time mifiy 0

// RS LCD

/I RW LCD (0=Write,1=Read)
// Enable LCD(Active ="1")
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//char ledbuf[16+1}; // LCD Display Buffer

[k ok ko kR Rk R kR P ook kKRR Rk koo ook ok ok ok Rk

*//

void init_led(void); // Initial Character LCD(4-Bit
Interface)

void gotolcd(unsigned char); /I Set Cursor LCD

void write _ins(unsigned char);, // Write Instruction LCD
void write_data(unsigned char); // Write Data LCD

void enable_lcd(void); /I Enable Pulse

char busy_lcd(void); // Read Busy LCD Status
void printled(char *str); // Display Message LCD
void clrscr_led(void); //Clrser LCD

void DispCounter(float count), //Stop Counter

unsigned char Hex2ascLO(unsigned char dat); /I Read Hex2ascL.O
unsigned char Asc2hex(unsigned char dat); /Il Read Asc2hex

[k ek ks kR Rk Rk ok ok ko ok ok ok ook ook ok ok ook /)

[ e e ok ok ok R R R KRR R KRR Sk KR sk ok ok Rk ok ok
*k ok

Function
3k ok ok ok ok ok ok ok ok ke s ok ok ok sk ke kot ok s ok s ok sk ok ke ok sk ok ok sk e ok o o sk e sk ke ok ok sk sk ok ok ok ke stk o sk ke ok oK ok ok kok ok kR ek
* */
/lunsigned char Key4X3Switch(void);
void DelayuS(unsigned long timer);, // Delay Time
Function(1..4294967295)
void StartTimer(void); // StartTimer Function
void StopTimer(void); // StopTimer Function
void beepk1(void); // beepk1 Function
void beepk2(void); // beepk2 Function
void beeper(void), // beeper Function
void SetspeedLimit(void); // SetspeedLimit Function

[k ok ko R kR ok R Rk Rk ok ok kol ok ook kb ok
*%/
/¥ serial_init: initialize serial interface */
JEEE Rk Rk Rk Kk ko stk ok ok ok ok ok ko ook
*%/
void serial_init (void) {

// Initial MCS51 Serial Port

TMOD &= 0x0F; // Reset old Timerl Mode Config
TMOD |= 0x20; // Update Timer1 = 8 Bit Auto Reload
SCON = 0x50; // Senial Port Mode 1 (N,§,1)

ES = 0; // Disable Serial Interupt

ET1 = 0; // Disable Timerl Interrupt
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PCON &= 0x7F, // SMOD1 =0 (Disable Double
Baudrate)

TH1 = O0xFO; // Setup Timer1 Baudrate 9600BPS / 58.9824
MHz

TL1 = 0xFO;

TR1 = 1; /] Start Timer1 Generate Baudrate

T =1, /] Set TI to send First char of UART
}
void Init_Initer(void){

TMOD= 0x01;//(TMOD & 0xF0) | 0x01; /nterrupt Timer 0 Mode 1
THO = OxEC,

TLO = 0X77; /Mnterval 0.1mS

ITO=1; //Set detect change logic Hi to
Low at INTO

EX0 =1, // Enable EXO Interrupt
EX1 =1, /I Enable EX1 Interrupt
ITO=1; /] Enable ITO

IT1=1; // Enable IT1

ETO=1; // Enable Timer 0

TRO =1; // Start Timer O

EA =1, // Enable Interrupt all

}

void Timer 0 service(void) interrupt 1 using 1 {
//service routine Timer interrupt TO (#1) register bank 1 (using 1)
//delaytime 1 msec

THO = 0xEC; /lreload THO,TLO = 5000H =
ImS
TLO =0x77,
iflon==1) Jfmusifeu'ly on miify 1
time_1mS_sec+=0.0015; // time_1mS_sec+=0.0015
void StartTimer(void) { /[ StartTimer
time_1mS_sec=0; , // Set time_1mS_sec Ay 0
on=l1; "~ // Set on wirfy 1
LED=0; /I Set LED mifu 0
\}/oid StopTimer(void){ //StopTimer
on=0; // Set on tmnu 0
if(time_1mS_sec<=200) /ffmuaieuly time 1mS_sec fosndmSaniiu 200
Km_hour=((0.10/time_1mS_sec)*3600), // 1TM/10Cm

else Km_hour=0;
LED=1; // Set LED iy 1



}

void Sevicelniterrupt_1(void) interrupt 0 using 2 {

ifl menu==0&&1==0){

StartTimer();
number_time=0;
=1;
}

}

void Sevicelniterrupt_2(void) interrupt 2 using 3 {

ifimenu==0&&1==1){
StopTimer();
1=0;

} else DelayuS(100000),
)
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/% Sevicelniterrupt 1

/N%u Sevicelniterrupt_2

[k o kR KRR KRR KRk ks ok ko s koo sk ok ok

*k &

Function Main

ook ok s Aok ok Rk Aok kR Rk ko ko kk ke kkokkk ok ko dok ok kR kR Rk kR kkkkkkkk Rk kR k kKK

*%

void main(void){
CKCON =0x01;

Init_Initer();
serial_init();
init_led();
beep=0;
time_1mS_sec=0;
clrser_led();
beepk1();

Delay

uS(10000);

while(1){
gotolcd(0x00);
printlcd("Speed");
gotolcd(0x06),
DispCounter(Km_hour/1000);
gotoled(0x0C);
printled("KM/H"),
gotoled(0x40);
printled("Limit");

gotoled(setlinelcd);
DispCounter(numSET);
SetspeedLimit();

// Initial X2 Mode (BUS Clock = 58.9824 MHz)

/1 Inttial LCD

/hadsswiee LCD
/Tbeepkl

// Set Cursor Line-1
// Set Cursor Line-1

// Set Cursor Line-1
// Display Line-1

/luaasra LCD

// Set Cursor Line-1
//Show number speed
//SetspeedLimit
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iffKm_hour/1000>numSET&&numSET>0&&number_time<30& &i==0){
number_time++;
beeper();
LED_AMR=0;
if(number_time==1){SHUTTER=0;
printf{"\rSPEED %fKM/H Limit %f
" Km_hour/1000,numSET);

}
else SHUTTER=1,

telse LED _AMR=1;

}

JRE Rk kR Rk Rk Rk kR ok kRl k o s ok koot ook
*
Key Switch 4X3
e ok s st sk o sk % ok ok ok ok ok ok sk sk sk ok ok ok sk sk sk ok sk ok ok sk ok sk sk ok sk ok sk okok ok sk ke sk ok ok sk ok ok ok sk ok stk sk okokok sk ok ook skokok ok k ok
/
unsigned char Key4X3Switch(void){
unsigned char clo , value=0,
unsigned char row=0x08;
for(clo=0;clo<=12;clo+=3){

KeySwitch=~(row),
f(sw3==0)  value =1+clo;
else if(sw2==0) value =2+clo;
else 1f{sw1==0) value =3+clo;
row=row/2;
KeySwitch=~0x00;
}

return num|value];

JEE Rk R R R R KRR KRRk ks ko ok sk ko sk ok
* ok

Select Sound Frequency
st sk sk ok ok ok sk ok ok sk sk ok o oKk ok ok ke sk sk sk ok sk s ok sk sk ok ok ok sk sk ok ok sk ot sk ook ok sk ok ke ok sk sk o skook sk ok ok sk ok ok sk ok ok ok oKk ok ok

/

void sound(unsigned char freq,int time){
unsigned char 1,
while(time>0){
beep=1,
for(i=1;1<=freq;1++)
time--;
beep=0;
for(i=1;i<=freq;i++)
time--;
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)
void beepk1(void){ sound(100,3000);}

void beepk2(void){ sound(50,1000);}
void beeper(void){ sound(200,30000);}

/********************************************************************
*

SetspeedLimit to LCD

sk ok ok sk sk sk ok sk ok sk ok sk ok ok ok sk ok sk ok sk sk sk sk sk sk sk sk ok sk ok o sk ok sk sk ok sk ok skeook sk sk sk sk sk sk skeook kol skoke ko ok ook ok skokskokokok ok

/

void SetspeedLimit(void){
char a=0;

if{Key4 X3 Switch()=="#"){
while(Key4X3Switch()=="#"),
gotolcd(setlinelcd+7);
printled("SET");
menu=1;
while(Key4X3Switch()!=#%"){

i Key4X3Switch()>='0'&&Key4X3Switch()<='9"){
numbufla]=Asc2hex(Key4X3Switch());
yelse{

numSET=((long)numbuf]0]* 100)
+((long)numbuf[ 1]*10)
+((long)numbuf]2}])
+((long)numbuf[3]*0.1)
+((long)numbuf[4]*0.01);

}

1f{a<3)

gotolcd(setlinelcd+a), //Cursor on Blink
else  gotoled(setlinelcd+a+1);

printled("_");

DelayuS(5000);

gotolcd(setlinelcd); // Set Cursor
Line

DispCounter(numSET);, //Show number
speed

DelayuS(5000);

if{Key4 X3Switch()=="*"){
while(Key4X3Switch()=="*');
if{la<4&&a>=0)at+;
else a=0;

}

ywhile(Key4X3Switch()=#'),
gotolcd(setlinelcd+7),
printled(" ");



Km_hour=0;
menu=0;
beepk2();
}
}
I //
void DelayuS(unsigned long timer){ //read Delay

while(timer--);

JER R Rk R R ok Rk Rk Rk ok ok

/* Initial LCD 4-Bit Interface */
JEF R R R R kR kR Rk ok
void init_lcd(void)

{

unsigned int 1;

E=0;
(Disable)

RS =0;

RW=0;
Direction

for (1=0;1<10000;1++);
mS)

P2 &= 0x0F;
(Bit[7..4)])

P2 |= 0x30;

enable lcd();

for (1=0;1<2500;1++);

P2 &= 0x0F;
(Bit[7..4])

P2 |= 0x30;

enable lcd();

for (1=0;i<100;1++);

P2 &= 0x0F;
(Bit[7..4])

P2 |= 0x30;

enable lcd();

while(busy lcd()});
Complete

P2 &= 0x0F;
(Bit[7..4])

P2 |= 0x20;

enable lcd();

// Delay Count
// Start LCD Control

// Default Instruction
// Default = Write

// Power-On Delay (15

// Clear old LCD Data
// DB5:DB4 =1:1

// Enable Pulse

/] Delay 4.1mS

// Clear old LCD Data
// DB5:DB4=1:1

// Enable Pulse

// delay 100uS

// Clear old LCD Data
// DB5:DB4=1:1

// Enable Pulse

// Wait LCD Execute
// Clear old LCD Data

// DB5:DB4 =1:0
// Enable Pulse
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while(busy lcd());
Complete

write_ins(0x28);
Bit,N=1 2 Line,F=0 5X7)
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// Wait LCD Execute

// Function Set (DL=0 4-

write _ins(0x0C); // Display on/off Control (Entry Display,Cursor
off,Cursor not Blink)

write_ins(0x06); // Entry Mode Set (1/D=1 Increment,S=0 Cursor Shift)

write_ins(0x01); // Clear Display (Clear Display,Set DD RAM
Address=0)

}
void clrscr_led(void){
write_ins(0x01);

}

AR E SRR L R R ESEELL LY

/* Set LCD Cursor */

JRE kR ok Rk kR KKk

void gotolcd(unsigned char 1)

{
1]= 0x80;
Command
write_ins(1);

}

JRRE Rk ok kR kR ok Rk ok Kok ok |

/* Write Instruction to LCD */
JREF R Rk kR Rk Rk Rk R ok ok Rk k

void write ins(unsigned char 1)

{
RS =0
RW =0;
P2 &= 0x0F;
P2 |=1 & OxFO;

enable lcd();

P2 &= 0x0F;
P2 |= (1<< 4) & 0xFO;
enable lcd();

while(busy_led());
}

JRE IR KRRk KRRk Rk kR ok okokok /

/* Write Data(ASCII) to LCD */

JRER R kR kR kKRR Ko Kk ok

void write data(unsigned char 1)
{ .

RS =1;

RW =0;

// Set DD-RAM Address

// Instruction Select
// Write Select

// Clear old LCD Data (Bit[7..4])
// Strobe High Nibble Command
// Enable Pulse

/I Clear old LCD Data (Bit[7..4])
/! Strobe Low Nibble Command
// Enable Pulse

// Wait LCD Execute Complete

// Data Select
// Write Select



P2 &= 0x0F;
P2 |=1& 0xFO,
enable_lcd();

P2 &= 0x0F;
P2 |= (1<<4) & 0xFO;
enable lcd();

while(busy _lcd());
}

JRR ks ok ok Rk

/* Enable Pulse to LCD */

[k Rk Rk Kk Kk

void enable_lcd(void)
{
unsigned int 1;
E=1;
for (i=0;1<500;1++);
E=0;
}

JER Rk Rk Rk Rk

/* Wait LCD Ready */

R EE R L EL LA LR LR

char busy_lcd(void)
{

unsigned char busy_status;

RS =0,

RW =1;

E=1;
busy_status =P2;

if{busy_status & 0x80)
{
E=0;
RW =0;
return 1;

)

else

{
E=0;

RwW=0;
return 0;
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/Il Clear old LCD Data (Bit[7..4])
/I Strobe High Nibble Data
// Enable Pulse

/ Clear old LCD Data (Bit[7..4])
// Strobe Low Nibble Data
// Enable Pulse

/l Wait LCD Execute Complete

// Enable Pulse

// Delay Count
// Enable ON

// Enable OFF

// Busy Status Read

// Instruction Select
// Read Direction

// Start Read Busy
// Read LCD Data

// Read & Check Busy Flag

// Disable Read
// Default = Write Direction
// LCD Busy Status

// Disable Read
// Default = Write Direction
// LCD Ready Status
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/* Print Data(ASCII) to LCD */

/****************************/

void printled(char *str){
while(*str){

Until null

write_data(*str),
str++;

}

return;
}
unsigned char Hex2ascl.O(unsigned char dat){
dat=dat &0x0f;
if{dat>9)
dat=(dat-10)|0x40;
else
dat=dat|0x30;
return dat ;
}
unsigned char Asc2hex(unsigned char dat){
dat=dat &0x0F;
return dat ;
}
unsigned char LCD_BUF[10];
void DispCounter(float count){
unsigned long a;
a=(long)(count*100);

LCD BUF[5]FHex2ascLO(a%10),

a/=10;

LCD BUF[4]=Hex2ascL.O(a%10),

a/=10;
LCD_BUF[3}='";

LCD BUF[2J=Hex2ascLO(a%10),

a/=10;

LCD BUF[1}j=Hex2ascL.O(a%10),

a/=10;

LCD BUF[0J=Hex2ascLO(a%10),

//a/=10,
printled(LCD_BUF);

// Get ASCII & Write to LCD

// Write ASCII to LCD
// Next ASCII
// End of ASCII (null)

96
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MANHIN VU

Tdsunsy I¥rawan

Imports System

Imports System.1O.Ports

Imports System. Threading. Thread
Public Class Camery

Const WM_CAP As Short = &H400S

Const WM_CAP_DRIVER_CONNECT As Integer = WM_CAP + 10
Const WM_CAP_DRIVER_DISCONNECT As Integer = WM_CAP + 11
Const WM_CAP_EDIT COPY As Integer = WM_CAP + 30

Const WM_CAP_SET_PREVIEW As Integer = WM_CAP + 50

Const WM_CAP_SET PREVIEWRATE As Integer = WM_CAP + 52
Const WM_CAP_SET SCALE As Integer = WM_CAP + 53

Const WS_CHILD As Integer = &H40000000

Const WS_VISIBLE As Integer = &H10000000

Const SWP_NOMOVE As Short = &H2S

Const SWP_NOSIZE As Short =1

Const SWP_NOZORDER As Short = &H4S

Const HWND BOTTOM As Short =1

Dim iDevice As Integer =0 ' Normal device ID

Dim hHwnd As Integer ' Handle value to preview window

' Declare function from AVI capture DLL.

Declare Function SendMessage Lib "user32" Alias "SendMessageA" _

(ByVal hwnd As Integer, ByVal wMsg As Integer, ByVal wParam As Integer, _
ByVal JParam As Object) As Integer

Declare Function SetWindowPos Lib "user32" Alias "SetWindowPos" (ByVal hwnd

As Integer,
ByVal hWndInsertAfter As Integer, ByVal x As Integer, ByVal y As Integer, _
ByVal cx As Integer, ByVal cy As Integer, ByVal wFlags As Integer) As Integer

Declare Function DestroyWindow Lib "user32' (ByVal hndw As Integer) As
Boolean

Declare Function capCreateCaptureWindowA Lib "avicap32.dll" _

(ByVal IpszWindowName As String, ByVal dwStyle As Integer, _

ByVal x As Integer, ByVal y As Integer, ByVal nWidth As Integer, _
ByVal nHeight As Short, ByVal hWndParent As Integer, _
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ByVal nID As Integer) As Integer

Declare Function capGetDriverDescriptionA Lib "avicap32.dll” (ByVal wDriver As

Short, _
ByVal IpszName As String, ByVal cbName As Integer, ByVal IpszVer As
String,
ByVal cbVer As Integer) As Boolean
Public Delegate Sub StringSubPointer(ByVal Buffer As String)
Dim StrPic As String = "IMG"

Dim Dir_Location As String = "Cam_RS232"
Dim numPic As Integer =0

Private Sub Form1_Load(ByVal sender As System.Object, ByVal e As

System EventArgs) Handles MyBase.Load
LoadDeviceList()

If ListBox1.Text < "" Then

ListBox1.Items. Add("lsiwu WedCam")

End If
For Each COMString As String In My.Computer.Ports.SerialPortNames ' Load
all available COM ports.
comport.Items. Add(COMString)
Next

BaudRateBox1.Items. Add("110")
BaudRateBox1.Items. Add("300"
BaudRateBox1.Items. Add("600"
BaudRateBox1.Items. Add("1200")
BaudRateBox1.Items. Add("1800")
BaudRateBox1.Items. Add("2400")
BaudRateBox1.Items. Add("4800")
BaudRateBox1.Items. Add("7200")
BaudRateBox1.Items. Add("9600")
BaudRateBox1.Items. Add("14400")
BaudRateBox1.Items. Add("19200")
BaudRateBox1.Items. Add("38400")
BaudRateBox1.Items. Add("57600")
BaudRateBox1.Items. Add("115200")
ComboBox1.Items. Add("C:\")
ComboBox1Items.Add("D:\")

Button1.Text = "Connect"

Timer1.Stop()



TextBox2. Multiline = True

TextBox2.WordWrap = True

save.Enabled = False
Button2.Enabled = False

End Sub
Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Button1.Click

If Button1.Text = "Connect” Then

If comport. Text < "" Then
If BaudRateBox1.Text < "" Then

SerialPort1.BaudRate = Clnt(BaudRateBox1.Text)

Else
SerialPort1.BaudRate = 9600

BaudRateBox1.Text = SerialPort1.BaudRate. ToString

End If
If ComboBox1.Text ="" Then

ComboBox1.Text = "C:\"

End If
InitializePictureBox1()

OpenPreviewWindow()
With SerialPort1

PortName = comport. Text
DataBits =8
StopBits = I0.Ports.StopBits.One

Parity =10.Ports.Parity None
End With

SerialPort1.Open()

Button1.Text = "Disconnect:"
Timer1.Interval = 350
Timer1.Start()
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save.Enabled = True
Button2.Enabled = True

Else
MsgBox("No COM Port Selected")
End If

Else
SerialPort1.Close()

Timer1.Stop()

Button1.Text = "Connect"

save.Enabled = False
Button2.Enabled = False

ClosePreviewWindow()
End If
End Sub

Private Sub InitializePictureBox1()

Me PictureBox1.TabStop = False

' Set the SizeMode property to the Stretchimage value. This
" will shrink or enlarge the image as needed to fit into
' the PictureBox.

Me PictureBox1.S1izeMode = PictureBoxSizeMode.StretchImage

' Set the border style to a three-dimensional border.
Me.PictureBox1.BorderStyle = BorderStyle. Fixed3D

" Add the PictureBox to the form.
Me.Controls. Add(Me.PictureBox1)

End Sub

Private Sub LoadDeviceList()
Dim strName As String = Space(100)

Dim strVer As String = Space(100)

Dim bReturn As Boolean
Dim x As Integer =0

' . v ] . iy 3
' Bunsedeves device ndawiauualupsasrantess uazladlu List Box #ie IstDevices .

Do

1

Funaa Driver uaz version
bReturn = capGetDriverDescriptionA(x, strName, 100, strVer, 100)

"#4 device Wiinnaedn il list box
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If bReturn Then ListBox1.Items. Add(strName. Trim)
x+=1

Loop Until bReturn = False
End Sub

Private Sub OpenPreview Window()
Dim iHeight As Integer = PictureBox1.Height

Dim iWidth As Integer = PictureBox1.Width

' Unuanaman PictureBox1
: ¥ < : 4
" a¥19 window gn diusndi Werfiu capCreateCaptureWindowA asaniaansniiulu

picturebox.

hHwnd = capCreateCaptureWindowA(iDevice, WS_VISIBLE Or WS_CHILD,
0, 0, 640, _

480, PictureBox1.Handle. ToInt32, 0)

' msianiy device
If SendMessage(hHwnd, WM_CAP_DRIVER_CONNECT, iDevice, 0) Then

' e preview scale
SendMessage(hHwnd, WM_CAP_SET SCALE, True, 0)

' afin preview rate luszsiv milliseconds
SendMessage(hHwnd, WM_CAP_SET PREVIEWRATE, 66, 0)

' SNEUMUARINTW ANNABN
SendMessage(hHwnd, WM_CAP_SET PREVIEW, True, 0)

" Usumuns window I wintiulu PictureBox1
SetWindowPos(hHwnd, HWND_ BOTTOM, 0, 0, PictureBox1.Width,

PictureBox1.Height, -

SWP_NOMOVE Or SWP_NOZORDER)
" save.Enabled = True

Else
' msfinsia device Error 14 tla window
DestroyWindow(hHwnd)
"'btnSave.Enabled = False
End If
End Sub

Private Sub ClosePreviewWindow()



" @ndissiariy device

SendMessage(hHwnd, WM_CAP_DRIVER_DISCONNECT, Device, 0)

' 1l window

DestroyWindow(hHwnd)
End Sub
Private Sub Savepicture()

Dim saveFileDialog1 As New SaveFileDialog()

Dim data As IDataObject
Dim bmap As Image

Dim iHeight As Integer = PictureBox1.Height
Dim iWidth As Integer = PictureBox1.Width

Dim dir As String

Dim formatfile As String =".jpg"
StrPic = "IMG"

StrPic = StrPic + CStr(numPic)
numPic = numPic + 1

dir = ComboBox1.Text + Dir_Location + "\" +
(CStr(DateTimePicker1.Value. Day) + "." + CStr(DateTimePicker1.Value. Month) _

+"" + CStr(DateTimePicker1.Value.Year)) + "\IMAGES"
My.Computer FileSystem.CreateDirectory(dir)
SendMessage(hHwnd, WM_CAP_EDIT COPY, o, 0)
"th nw a7 clipboard uaz convert sfuliflu bitmap

data = Clipboard. GetDataObject()
If data. GetDataPresent(Get Type(System Drawing. Bitmap)) Then

bmap = CType(data.GetData(GetType(System. Drawing. Bitmap)), Image)
PictureBox1.Image = bmap

saveFileDialog1.CreatePrompt = True
saveFileDialog1.OverwritePrompt = True

TextBox1.Text = dir + "\" + StrPic + formatfile
bmap.Save(dir + "\" + StrPic + formatfile)

End If
End Sub

Private Sub save_ Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles save.Click

Dim SaveFileDialog1 As New SaveFileDialog()
Dim dir As String
dir = ComboBox1.Text + Dir_Location+ "\" +

(CStr(DateTimePicker1.Value Day) + "." + CStr(DateTimePicker1.Value. Month) _

102
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+ CStr(DateTiméPickeﬂ Value.Year)) + "\Text"

SaveFileDialog1.Filter = "Text Files (*.txt)[* txt"

SaveFileDialog1.Title = "Save Received As"

My.Computer.FileSystem. CreateDirectory(dir)

SaveFileDialog1.InitialDirectory = dir

If SaveFileDialogi.ShowDialog() = System. Windows.Forms.DialogResult. OK _
And SaveFileDialog1.FileName.Length > 0 Then
My .Computer.FileSystem. Write AllText(SaveFileDialog1.FileName,

TextBox2.Text, False) ' Overwrite file
End If

End Sub

Public Delegate Sub mydelegate()
Private Sub Timer1_Tick(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles Timer1.Tick

Dim str As String
str = SerialPort1.ReadExisting
If str << "" Then
Savepicture()
TextBox2.AppendText(str + " > " + StrPic + vbCrL{)

End If

End Sub

' This subroutine is activated when the form is closed. It closes the COM port.
Without such a close command,
' the garbage collector may close the COM port while it is still in use!

Private Sub MaxiTesterClosing(ByVal sender As Object, ByVal e As
ComponentModel CancelEventArgs) Handles MyBase.Closing

If MessageBox.Show("Do you really want to close the window", "asnanitlsunsw,
MessageBoxButtons. YesNo, MessageBoxlcon. Warning) =

Windows.Forms.DialogResult. No Then
e.Cancel = True

Else
ClosePreviewWindow()
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If SerialPort1.IsOpen Then SerialPort1.Close() ' Close COM port when the

form 1s terminated with [X]
End If
End Sub

Private Sub Button2_Click(ByVal sender As System.Object, ByVal ¢ As
System.EventArgs) Handles Button2.Click

TextBox2. Text =""
End Sub

End Class
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80C51 Core Architecture
256 Bytes of On-chip RAM
2048 Bytes of On-chip ERAM
64K Bytes of On-chip Flash Memory
- Data Retention: 10 Years at 85°C
~ Read/Write Cycle: 100K
Boot Code Section with Independent Lock Bits
2K Bytes of On-chip Flash for Bootloader
In-System Programming by On-Chip UART Boot Program and IAP Capability
2K Bytes of On-chip EEPROM
Read/Write Cycle: 100K
Integrated Power Monitor (POR: PFD) To Supervise Internal Power Supply
14-sources 4-level Interrupts
Three 16-bit Timers/Counters
Full Duplex UART Compatible 80C51
High-speed Architecture
- In Standard Mode:
40 MHz (Vcc 3V to 5.5V, both Internal and external code execution)
60 MHz (Vcc 4.5V to 5.5V and Internal Code execution only)
- In X2 mode (6 Clocks/machine cycle)
20 MHz (Vcc 3V to 5.5V, both Internal and external code execution)
30 MHz (Vcc 4.5V to 5.5V and internal Code execution only)
< Five Ports: 32 + 4 Digital /O Lines
Five-channel 16-bit PCA with
- PWM (8-bit)
- High-speed Output
- Timer and Edge Capture
Double Data Pointer
21-bit WatchDog Timer (7 Programmable Bits)
A 10-bit Resolution Analog to Digital Converter (ADC) with 8 Multiplexed Inputs
SPI Interface (PLCC52 and VPFP64 packages only)
On-chip Emulation Logic (Enhanced Hook System)
Power Saving Modes
— Idle Mode
~ Power-down Mode
° Power Supply: 3 volts to 5.5 volts
Temperature Range: Industrial (-40° to +85°C)
Packages: VQFP44, PLCC44, VQFP64, PLCC52

P_0 e o @

o_ o _o& o o & 9 ——

.

Description

The AT89C51AC3 is a high performance Flash version of the 80C51 single chip 8-bit
microcontrollers.

In X2 mode a maximum external clock rate of 20 MHz reaches a 300 ns cycle time.

Besides the AT89C51AC3 provides 64K Bytes of Flash memory including In-System
Programming (ISP) and IAP, 2K Bytes Boot Flash Memory, 2K Bytes EEPROM and
048 byte ERAM.

2
Primary attention is paid to the reduction of the electro-magnetic emission of
AT89C51ACS.

Y )

Enhanced 8-bit

Microcontroller

with 64KB Flash
Memory

AT89C51AC3

Rev. 4383B-8051-01/05
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DA
|
Pin Name Type |Description
VSS GND | Circuit ground
TESTH I Must be connected to VSS
VCC Supply Voltage
VAREF Reference Voltage for ADC
VAGND Reference Ground for ADC
P0.0:7 /0 |Port 0:
Is an 8-bit open drain bi-directional I/O port. Port 0 pins that have 1’s written to them float, and in this state can be used as
high-impedance inputs. Port 0 is also the multiplexed low-order address and data bus during accesses to extemal Program
and Data Memory. In this application it uses strong intemal pull-ups when emitting 1’s.
Port 0 also outputs the code Bytes during program validation. External pull-ups are required during program verification.
P1.0:7 1O | Port 1:
Is an 8-bit bi-directional I/O port with internal pull-ups. Port 1 pins can be used for digital input/output or as analog inputs for
the Analog Digital Converter (ADC). Port 1 pins that have 1's written to them are pulled high by the intemal pull-up transistors
-y and can be used as inputs in this state. As inputs, Port 1 pins that are being pulled low externally will be the source of current
bl (I, see section "Electrical Characteristic”) because of the internal pull-ups. Port 1 pins are assigned to be used as analog
inputs via the ADCCF register (in this case the intemal pull-ups are disconnected).
As a secondary digital function, port 1 contains the Timer 2 extemnal trigger and clock input; the PCA external clock input and
the PCA module 1/O.
P1.0/ANO/T2
| Analog input channel 0,
| External clock input for Timer/counter2.
P1.1/AN1/T2EX
Analog input channel 1,
Trigger input for Timer/counter2.
P1.2/AN2/ECI
Analog input channel 2,
PCA extemal clock input.
P1.3/AN3/CEX0
Analog input channel 3,
PCA module 0 Entry of input/PWM output.
P1.4/AN4/CEX1
Analog input channel 4,
PCA module 1 Entry of input/PWM output.
P1.5/AN5/CEX2
Analog input channel 5,
3 PCA module 2 Entry of input/PWM output.
P1.6/AN6/CEX3
Analog input channel 6,
PCA module 3 Entry of input/PWM output.
P1.7/AN7/CEX4
Analog input channel 7,
PCA module 4 Entry ot input/PWM output.
Port 1 receives the low-order address byte during EPR_OM programming and program verification.
It can drive CMOS inputs without external pull-ups.
P2.0:7 /O [Port2:
Is an 8-bit bi-directional O port with internal pull-ups. Port 2 pins that have 1’s written to them are pulled high by the internal
pull-ups and can be used as inputs in this state. As inputs, Port 2 pins that are being pulled low externally will be a source of
current (., see section "Electrical Characteristic”) because of the internal pull-ups. Port 2 emits the high-order address byte
during accesses to the external Program Memory and during accesses to extemal Data Memory that uses 16-bit addresses
(MOVX @DPTR). In this application, it uses strong intemal pull-ups when emitting 1’s. During accesses to external Data
Memory that use 8 bit addresses (MOVX @Ri), Port 2 transmits the contents of the P2 special function register.
It also receives high-order addresses and control signals during program validation.
It can drive CMOS inputs without external pull-ups.

2
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Pin Name

Type

Description

RESET

o

Reset:
A high level on this pin during two machine cycles while the oscillator is running resets the device. An internal pull-down
resistor to VSS permits power-on reset using only an external capacitor to VCC.

ALE

ALE:

An Address Latch Enable output for Jatching the low byte of the address during accesses to the extemal memory. The ALE is
activated every 1/6 oscillator periods (1/3 in X2 mode) except during an external data memory access. When instructions are
executed from an internal Flash (EA = 1), ALE generation can be disabled by the software.

PSEN

PSEN:

The Program Store Enable output is a control signal that enables the external program memory of the bus during external
fetch operations. It is activated twice each machine cycle during fetches from the extemal program memory. However, when
executing from of the external program memory two activations of PSEN are skipped during each access to the external Data
memory. The PSEN is not activated for internal fetches.

EA:
When External Access is held at the high level, instructions are fetched from the intemal Flash. When held at the low level,
AT89C51AC3 fetches all instructions from the external program memory.

XTALA

XTAL1:

Input of the inverting oscillator amplifier and input of the intemal clock generator circuits.

To drive the device from an external clock source, XTAL1 should be driven, while XTALZ is left unconnected. To operate
above a frequency of 16 MHz, a duty cycle of 50% should be maintained.

XTAL2

XTAL2:
Output from the inverting oscillator amplifier.

/O Configurations Each Port SFR operates via type-D latches, as illustrated in Figure 1 for Ports 3 and 4. A

CPU "write to latch” signal initiates transfer of internal bus data into the type-D latch. A
CPU "read latch” signal transfers the latched Q output onto the internal bus. Similarly, a
"read pin" signal transfers the logical level of the Port pin. Some Port data instructions
activate the "read latch" signal while others activate the "read pin” signal. Latch instruc-
tions are referred to as Read-Modify-Write instructions. Each 1/O line may be
independently programmed as input or output.

Port 1, Port 3 and Port 4  Figure 1 shows the structure of Ports 1 and 3, which have internal pull-ups. An external

|

!
|

383B-8051-01/05

source can pull the pin low. Each Port pin can be configured either for general-purpose
I/O or for its alternate input output function.

To use a pin for general-purpose output, set or clear the corresponding bit in the Px reg-
ister (x = 1,3 or 4). To use a pin for general-purpose input, set the bit in the Px register.
This turns off the output FET drive.

To configure a pin for its alternate function, set the bit in the Px register. When the latch
is set, the "alternate output function” signal controls the output level (see Figure 1). The
operation of Ports 1, 3 and 4 is discussed further in the "quasi-Bidirectional Port Opera-
tion" section.

ATEL 7
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Pin Name Type |Description

P3.0:7 /O |Port3:

Is an 8-bit bi-directional 1/O port with interal pull-ups. Port 3 pins that have 1's written to them are pulled high by the internal
pull-up transistors and can be used as inputs in this state. As inputs, Port 3 pins that are being pulled low externally will be a
source of current (], see section "Electrical Characteristic”) because of the internal pull-ups.

The output latch corresponding to a secondary function must be programmed to one for that function to operate (except for
TxD and WR). The secondary functions are assigned to the pins of port 3 as follows:

P3.0/RxD:

Receiver data input (asynchronous) or data input/output (synchronous) of the serial interface
P3.1/TxD:

Transmitter data output (asynchronous) or clock output (synchronous) of the serial interface
P3.2iNTO:

External interrupt 0 input/timer 0 gate control input

P3.3iNT1:

External interrupt 1 input/timer 1 gate control input

P3.4/T0:

Timer 0 counter input

P3.5/T1/SS:

Timer 1 counter input

SPI Slave Select

P3.6/WR:

External Data Memory write strobe; latches the data byte from port 0 into the external data memory
P3.7/RD:

External Data Memory read strobe; Enables the external data memory.

it can drive CMOS inputs without extemal pull-ups.

P4.0:4 /O |[Port4:

Is an 2-bit bi-directional /O port with intemnal pull-ups. Port 4 pins that have 1’s written to them are pulled high by the internal
pull-ups and can be used as inputs in this state. As inputs, Port 4 pins that are being pulled low extemally will be a source of
current ()L, on the datasheet) because of the internal pull-up transistor.

The secondary functions are assigned to the 5 pins of port 4 as follows:

P4.0: Regular Port /O

P4.1: Regular Port IO

P4.2/MISO:

Master Input Slave Output of SPI controller

P4.3/SCK:

Serial Clock of SPI controlier

P4.4/MOSI:

Master Quput Slave Input of SPI controller

It can drive CMOS inputs without external pull-ups.
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Figure 1. Port 1, Port 3 and Port 4 Structure

vce
ALTERNATE
OUTPUT INTERNAL
FUNCTION PULL-UP (1)
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LATCH
—J P1x
P3.x
INTERNAL P4 .x
D P1.X
BUS P3.X
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WRITE LATCH =
T0 >CL
LATCH
e
Y ~l
READ
PIN ALTERNATE
INPUT
FUNCTION

Note:  The internal pull-up can be disabled on P1 when analog function is selected.

Port 0 and Port 2 Ports 0 and 2 are used for general-purpose I/O or as the external address/data bus. Port

0, shown in Figure 3, differs from the other Ports in not having internal pull-ups. Figure 3
shows the structure of Port 2. An external source can pull a Port 2 pin low.

To use a pin for general-purpose output, set or clear the corresponding bit in the Px reg-
ister (x = 0 or 2). To use a pin for general-purpose input, set the bit in the Px register to
turn off the output driver FET.

Figure 2. Port O Structure

ADDRESS LOW/
DATA CONTROL vDD

5, — ey NG
—QPA —Pox (1)

INTERNAL g {><>
BUS D 0
pox & o]
WRITE LATCH —=
TO >
LATCH
READ [
PIN

Notes: 1. Port 0 is precluded from use as general-purpose /O Ports when used as
address/data bus drivers.
2. Port 0 internal strong pull-ups assist the logic-one output for memory bus cycles only.
Except for these bus cycles, the pull-up FET is off, Port 0 outputs are open-drain.

AT89C51AC3 e
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Figure 3. Port 2 Structure
ADDRESS HIGH! conTROL VDD
INTERNAL
READ 4 PULL-UP (2)
LATCH
——J P2.x (1)
INTERNAL
0
BUS Dpyx @ 1o
WRITE LATCH =
TO >
LATCH
READ [ ]
PIN
‘ Notes: 1. Port2is precluded from use as general-purpose /O Ports when as address/data bus
drivers.
2. Port 2 internal strong pull-ups FET (P1 in FIGURE) assist the logic-one output for
memory bus cycle.
When Port 0 and Port 2 are used for an external memory cycle, an internal control signal
switches the output-driver input from the latch output to the internal address/data line.
Read-Modify-Write Some instructions read the latch data rather than the pin data. The latch based instruc-
Instructions tions read the data, modify the data and then rewrite the latch. These are called "Read-
Modify-Write" instructions. Below is a complete list of these special instructions (see
Table ). When the destination operand is a Port or a Port bit, these instructions read the
latch rather than the pin:
Instruction Description Example
ANL logical AND ANLP1, A
ORL logical OR ORL P2, A
XRL logical EX-OR XRLP3, A
JBC jump if bit = 1 and clear bit JBC P1.1, LABEL
CPL complement bit CPL P3.0
INC increment INC P2
DEC decrement . DEC P2
DJNZ decrement and jump if not zero DJNZ P3, LABEL
MOV Px.y, C move carry bit to bit y of Port x MOV P1.5,C
CLR Px.y clear bit y of Port x CLR P24
SET Px.y set bit y of Port x SET P3.3
It is not obvious the last three instructions in this list are Read-Modify-Write instructions.
These instructions read the port (all 8 bits), modify the specifically addressed bit and
? ‘ImEl 9
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write the new byte back to the latch. These Read-Modify-Write instructions are directed
to the latch rather than the pin in order to avoid possible misinterpretation of voltage
(and therefore, logic) levels at the pin. For example, a Port bit used to drive the base of
an external bipolar transistor can not rise above the transistor’s base-emitter junction
voltage (a value lower than VIL). With a logic one written to the bit, attempts by the CPU
to read the Port at the pin are misinterpreted as logic zero. A read of the latch rather
than the pins returns the correct logic-one value.

Port 1, Port 2, Port 3 and Port 4 have fixed internal pull-ups and are referred to as
"quasi-bidirectional" Ports. When configured as an input, the pin impedance appears as
logic one and sources current in response to an external logic zero condition. Port O is a
"true bidirectional” pin. The pins float when configured as input. Resets write logic one to
all Port latches. Iflogical zero is subsequently written to a Port latch, it can be returned
to input conditions by a logical one written to the latch.

Note:  Port latch values change near the end of Read-Modify-Wirite instruction cycles. Output
buffers (and therefore the pin state) update early in the instruction after Read-Modify-
Wirite instruction cycle.

Logical zero-to-one transitions in Port 1, Port 2, Port 3 and Port 4 use an additional pull-
up (p1) to aid this logic transition (see Figure 4.). This increases switch speed. This
extra pull-up sources 100 times normal internal circuit current during 2 oscillator clock
periods. The intemnal pull-ups are field-effect transistors rather than linear resistors. Pull-
ups consist of three p-channel FET (pFET) devices. A pFET is on when the gate senses
logical zero and off when the gate senses logical one. pFET #1 is turned on for two
oscillator periods immediately after a zero-to-one transition in the Port latch. A logical
one at the Port pin turns on pFET #3 (a weak pull-up) through the inverter. This inverter
and pFET pair form a latch to drive logical one. pFET #2 is a very weak pull-up switched
on whenever the associated nFET is switched off. This is traditional CMOS switch con-
vention. Current strengths are 1/10 that of pFET #3.

Figure 4. Internal Pull-Up Configurations
2 Osc. PERIODS vee vec  vee
el e
Orix
P2.x
P3.x
| P4.x
OUTPUT DAT | n
INPUT DATA—¢ ﬁﬂ o<]—
READ PIN
Note:  Port 2 p1 assists the logic-one output for memory bus cycles.
10 AT S OC 51 /A C 3 s ———
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GP2Y0AO2YK

Optoelectronic Device

FEATURES

Analog output

Detection Accuracy @ 80 cm: +10 cm
Range: 20 to 150 cm

Typical response time: 39 ms

Typical start up delay: 44 ms

Average Current Consumption: 33 mA

DESCRIPTION
The GP2Y0AO2YK is a wide angle sensor.

10O ]]

o 0o 0

IR

\_

PIN | SIGNAL NAME
@ Vo

® GND

® Vee

GP2YQAQ2YK-8

Figure 1. Pinout
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/i i
_______________ F———p——
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CIRCUIT I
i
OSCILLATOR | |
CIRCUIT :
i
— LED OUTPUT
- SZ[ DRIVE CIRCUIT CIRCUIT ', OVO >
LED | I
_____________________ )
MEASURING DISTANCE IC

GP2YOAQ2YK-4

Figufe 2. Block Diagram
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SHARP GP2YOA02YK

ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings
Ta= 2500, VCC =5VDC

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vee -0.310+7.0 \Y
Output Terminal Voltage Vo -0.3to (Vg + 0.3) \
Operating Temperature Topr |-10to +60 °C
Storage Temperature Tstg -40 to +70 °C

Operating Supply Voltage

PARAMETER SYMBOL | RATING | UNIT
Operating Supply Voltage Vee 45t055| V

Electro-optical Characteristics
Ta=25°C, Vgc =5 VDC

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT | NOTES
Measuring Distance Range AL 20 — 150 | cm 1
Output Terminal Voltage Vo L=150cm 0.25| 0.4 | 055 \ 1

Output change at L change
(150 cm — 20 cm})

Average Supply Current lec L=150cm — 33 50 mA 1,2

Output Voltage Difference AVg 1.8 1205| 23 A 1

NOTES:
1. Measurements made with Kodak R-27 Gray Card, using the white side, (90% reflectivity).
2. L = Distance to reflective object.

VCC
(POWER SUPPLY) l l

38.3 ms x9.6 ms
IR

!
1st
MEASUREMENT

DISTANCE MEASURMENT
OPERATING

N
3
a
= -
=
=

MEASUREMENT MEASUREMENX

(ou¥gUT) l '(\ | X T\ X \ X]( \ l
UNSTABLE u 1st 2nd nth

OUTPUT QUTPUT OUTPUT OUTPUT
5.0 ms MAX.

GP2YOAO2YK-5

Figure 3. Timing Diagram
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SHARP GP2Y0A02YK
REALIABILITY
The reliability requirements of this device are listed
in Table 1.
Table 1. Reliability
FAILURE
TEST ITEMS TEST CONDITIONS JUDGEMENT DSEAM'::L!?E(")’
CRITERIA FECTIVE (C)
. One cycle -40°C (30 min.) to +70°C in 30 _ _
Temperature Cycling minutes, repeated 25 times n=11,6=0
High Temperature and o o _ _
High Humidity Storage +40°C, 90% RH, 500h n=11,C=0
High Temperature Storage +70°C, 500h n=11,C=0
Low Temperature Storage -40°C, 500h Initial x 0.8 > Vg n=11,C=0
Operation Life o - Vo > Initial x 1.2 - -
(High Temperature) +60°C, Ve =5V, 500h n=11,C=0
. 100 m/s?, 6.0 ms _ _
Mechanical Shock 3 times/xX, +Y, +Z direction n=6,C=0
10-t0-55-t0-10 Hz in 1 minute
Variable Frequency Vibration Amplitude: 1.5 mm n=6,C=0

2h in each X, Y, Z direction

NOTES:
1. Test conditions are according to Electro-optical Characteristics, shown on page 2.

2. At completion of the test, allow device to remain at nominal room temperature and humidity (non-condensing) for two hours.

3. Confidence level: 90%, Lot Tolerance Percent Defect (LTPD): 20%/40%.

MANUFACTURER’S INSPECTION

Inspection Lot
Inspection shall be carried out per each delivery lot.

Inspection Method

A single sampling plan, normal inspection level lI
based on ISO 2859 shall be adopted.

Table 2. Quality Level

DEFECT INSPECTION ITEM and TEST METHOD AQL (%)

Major Defect | Electro-optical characteristics defect 0.4

Defect on appearance and dimension (crack, spilit,

Minor Defect chip, scratch, stain)*

1.0

NOTE: *Any one of these that affects the Electro-optical Characteristics shall be considered a defect.

Data Sheet




SHARP GP2Y0A02YK
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Figure 4. GP2Y0OAO02YK Example of Output Distance Characteristics
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Figure 5. GP2YOA02YK Example of Output Characteristics with Inverse Number of Distance
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PACKAGE SPECIFICATIONS

CONNECTOR SIGNAL

STAMP
\ STAMP EXAMPLE
\"90 20VoAE !
t ! 2Y0A02 0 6
T— Month (1109, X, Y, Z)
Year (2000 = 0)
Model Name
37.0 I
4-R1.75 29.5 4-R1.75
LIGHT LENS CASE
X .8 0.1 te 1
LIGHT 4.475 (Note 1) 19.8 +0.1 (Note 1) DETECTOR
EMITTER l SIDE \
SIDE % | —
| 3 R3.75 R
T |
R3.75 ! Al
i 2 ole |
H h’ﬁ‘ ] e
| 3 S
I o
T 2]
& J' x
? LT
¢3.2 HOLE , 63.2 HOLE /L/
: LA
T CONNECTOR
10.1 1 (8.3)
PCB
8.95 10.45 1.2
0
- MATERIAL
I
= ' ! Lens: Acrylic acid resin
T : - (Visible light cut-off resin)
[ i Case: Carbonic ABS
! N (Electro-conductive resin)
) é b o ¥ PCB: Paper phenol
u
T ®© -
Uil i
! 1

PIN| SIGNAL NAME
NOTES: @ Vo Connector: J.S.T. Trading Company, LTD
1. Dimensions reference lens center. S3B-PH
2. Unspecified tolerances are 0.3 mm. ® GND
3.( ): Reference value. @ v
4. Dimensions are in mm. ce
GP2YOAO2YK-3
6 Data Sheet
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GP2YOA02YK

PACKING SPECIFICATION

PAD (CORRUGATED CARDBOARD)
{2 SHEETS/CASE: TOP AND BOTTOM) @

PRODUCT TRAYS
(10-TRAY/CASE})
PRODUCT @

PAD {CORRUGATED
CARDBOARD)
{8 SHEETS/CASE
BETWEEN TRAYS)

‘ @
(B) PACKING
CASE

®

PACKING TAPE

PART NAME MATERIAL MODEL NUMBER

Packing case Corrugated cardboard

(©) QUANTITY

Pad Corrugated cardboard
DATE

Tray Polystyrene

PACKING METHOD
1. Each tray holds 50 pieces. Packing methods are shown in (A).
2, Each box holds 10 trays. Pads are added to top and bottom, and between layers, as in {B).
top and bottom. Put pads between each tray (9 pads total) see above drawing (B).
3. The box is sealed with packing tape. {C) shows the location of the Model number, Quantity, and Inspection date.
4. Package weight: Approximately 4 kg.

GP2YQAO2YK-8

Data Sheet
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GP2Y0OAO02YK

NOTES

* Keep the sensor lens clean. Dust, water, oil, and
other contaminants can deteriorate the characteris-
tics of this device. Applications should be designed
to eliminate sources of lens contamination.

e When using a protective cover over the emitter
and detector, ensure the cover efficiently transmits
light throughout the wavelength range of the LED
(» = 850 nm + 70 nm). Both sides of the protective
cover should be highly polished. Use of a protective
cover may decrease the effective distance over
which the sensor operates. Ensure that any cover
does not negatively affect the operation over the
intended application range.

¢ Objects in proximity to the sensor may cause reflec-
tions that can affect the operation of the sensor.

e Sources of high ambient light (the sun or strong arti-
ficial light) may affect measurement. For best
results, the application should be designed to pre-
vent interference from direct sunlight or artificial light.

Using the sensor with a mirror can induce measure-
ment errors. Often, changing the incident angle on
the mirror can correct this problem.

If a prominent boundary line exists in the surface being
measured, it should be aligned vertically to avoid mea-
surement ermor. See Figure 5 for further details.

When measuring the distance to objects in motion,
align the sensor so that the motion is in the horizontal
direction instead of vertical. Figure 6 illustrates the
preferred alignment.

A 10 pF (or larger) bypass capacitor between Vg
and GND near the sensor is recommended.

To clean the sensor, use a dry cloth. Use of any lig-
uid to clean the device may result in decreased sen-
sitivity or complete failure.

Excessive mechanical stress can damage the
internal sensor or lens.

(AVOID IF POSSIBLE)

i‘k
]

(PREFERRED)

GP2YDA21YK-1

Figure 6. Proper Alignment to Surface Being Measured

(AVOID IF POSSIBLE)

DIRECTION
OF MOVEMENT

(PREFERRED)

~-

DIRECTION
OF MOVEMENT

GP2YDA21YK-2

Figure 7. Proper Alignment to Moving Surfaces

Data Sheet
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NOTICE

The circuit application examples in this publication are provided to explain representative applications of SHARP
devices and are not intended to guarantee any circuit design or license any intellectual property right. SHARP takes
no responsibility for any problems related to any intellectual property right of a third party resulting from the use of
SHARP devices.

SHARP reserves the right to make changes in the specifications, characteristics, data, materials, structures and
other contents described herein at any time without notice in order to improve design or reliability.

Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. Manu-
facturing locations are also subject to change without notice.

In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that
occur in equipment using any SHARP devices shown in catalogs, data books, etc.

The devices listed in this publication are designed for standard applications for use in general electronic equip-
ment. SHARP's devices shall not be used for or in connection with equipment that requires an extremely high level
of reliability, such as military and aerospace applications, telecommunication equipment (trunk lines), nuclear power
control equipment and medical or other life support equipment (e.g. Scuba). SHARP takes no responsibility for dam-
age caused by improper use of device, which does not meet the conditions for use specified in the relevant specifi-
cation sheet.

If the SHARP devices listed in the publication fall within the scope of strategic products described in the Foreign
Exchange and Foreign Trade Law of Japan, it is necessary to obtain approval to export such SHARP devices.

This publication is the proprietary product of SHARP and is copyrighted, with all rights reserved. Under the copy-
right laws, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical for any purpose, in whole or in part, without the express written permission of SHARP. Express written
permission is also required before any use of this publication may be made by a third party.

Contact and consult with a SHARP representative if there are any questions about the contents of this publication.
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FEATURES of
LIQUID CRYSTAL DISPLAY MODULE
MODEL NO. : _ MTC-S16205DFGHSAY

Character Type Dot Matrix LCD Module

Easy interface of 4-bit or 8-bit

Display character pattern : 5 x 7 font with cursor(208 kinds)

The special character pattern can be programmable by Character Generator RAM directly.
A customer character pattern can be programmable by mask option.

Automatically power on reset.

Internal Memory:

- Character Generator ROM (CGROM) : 10,080 bits (204 characters x 5 x 8 dot)
- Character Generator RAM (CGRAM) : 64 x 8 bits (8 characters x 5 x 8 dot)
Low power operation:

- Power supply voltage range : 2.7~ 5.5V (Vpp)

- LCD drive voltage range : 3.0 ~ 13.0 V (Vpp - Vo)

Low power consumption

CMOS process
Duty-cycle : 1/16
View Direction | M 6 O’clock 0 12 O’clock
[0 FSTN Positive [0 FSTN Negative
LCD Type
M STN Gray L1 STN Yellow Green 0 STN Blue
Rear Polarizer [ Reflective M Transflective O Transmissive
M Internal Power OEL 0O 5V input
Backlight Type | M LED
[0 External Power 0 CCFL 0O 12V input
. e Blue Yellow N
Backlight Color | [ White 0O Amber O | L1 Other
Green Green
Temperature Range | L1 Normal M Wide [ Super Wide
CCFL Inverter [ Build-in M Not Build-in
EL Driver IC L1 Build-in M Not Build-in
Touch Screen [ With M Without

TO BE VERY CAREFUL !

The LCD driver ICs are made of CMOS process, which is very easy to be damaged
by static charge, make sure the user is grounded when handling the LCM.
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GENERAL SPECIFICATION

Jtem

Content

Display Resolution

16 Charactersx 2 lines

Dimensional Outline(mm)

80.0(W)x 36.0(H)x 12.9 max(D)

Display mode Transflective/ Positive Type
Circuit Controller IC, Segment-driver IC
Interface Data (DBO~DB7), RS, R/'W, E

ABSOLUTE MAXIMUN RATING
(1) Electrical Absolute Ratings

Item Symbol Min. Max. Unit Note
Power Supply for Logic Vop-Vss -0.3 7.0 Volt
Power Supply for LCD Vpp-Vo 0 15.0 Volt
Input Voltage Vin -0.3 Vppt0.3 Volt
Supply Current for LED
Backlight Liep - 240 MA
Note: Operator should be grounded during handling LCM.
(2) Environmental Absolute Maximum Ratings
Normal Temperature Wide Temperature
Item Operating Storage Operating Storage
Max, Mm. Max, Min. Max, Min. Max, Min.
Ambient Temperature 0°C | +50T | -20°C | +70C | -20°C | +70°C | -30C | +80°C
Humidity(without Note 2,4 Note 3,5 Note 4,5 Note 4,6
condensation)
Note 2 Ta=50"C: 80% RH max
Ta>50°C : Absolute humidity must be lower than the humidity of 85%RH at 50°C
Note3 Taat -20°C - will be<48hrs at 70°C will be <120hrs when humidity is higher than 70%.
Note 4 Background color changes slightly depending on ambient temperature. This phenomenon -
is reversible.
Note 5 Ta=70°C: 75RH max
Ta>70°C : absolute humidity must be lower than the humidity of 75%RH at 70°C
Note 6 Taat-30°C will be <48hrs, at 80 ‘C will be <120hrs when humidity is higher than 70%.




ELECTRICAL CHARACTERISTICS

Item Symbol Condition Min. Typ. Max. Unit note
Power Supply
for Logic Vop-Vss - 2.7 4.5 5.5 Volt
\ L level Vs 0.2 Vpp - Volt
Input Voltage
Vi H level 0.8 Vpp Voo - Volt
LCM Ta=-20C 4.1 4.4 47
Recommend
LCD Module | V,=5.0V Ta=25C 3.9 4.25 4.6 Volt
Driving N
Voltage Ta=70C 3.65 3.95 4.2
' Ion Vpp=5.0V -
Power Supply| (B/L OFF)| v Vo= 4.2V 1.5 30
Current for D’i")a= 25% mA
LM Lep V ep=4.2V - 110 180
OPTICAL CHARACTERISTICS
Item Symbol Condition Min. Typ Max. Unirt note
@ 1(12 o’clock) - 15 -
o O b(6 o’clock) - 30 -
Viewing angle When Cr=2 Degree | 9,10
range ®1(9 o’clock) - 30 -
®r1(3 o’clock) - 30 -
Rise Time T, 155 310
Vpp-VO mS
Fall Time T; =4.2V 140 280
Ta=25C
Contrast Cr - 5 - 7




MECHANICAL SPECIFICATION

Product No. MTC-S16205DFGHSAY
Module Size 85.0(W)mmx 36.0(H)mmx 12.9(D)mm Max
Display Format 16 charactersx 2 lines

Character Size

3.0 mmx 5.23 mm

Character Pitch 3.51 mmx 5.75 mm
Dot Size 0.56(W)mmx 0.61(H)ymm
Dot Pitch 0.61(W)mmx 0.66(H)Ymm
Duty Ratio 1/16 Duty
Character Font Table MEnglish C1European HOther
STN MGray Mode OYellow Mode LiBlue Mode
DDy ode | psmy | GBIk & bty Wi T o)
Rear Polarizer: | 3 Reflective M Transflective [0 Transmissive

Viewing Direction

M6 O’clock 112 O’clock £33 O’clock 09 O’clock

Backlight OWithout DOCCFL OEL HMLED
Controller KS0066 or compatible

DC/DC Converter Without

CCFL Inverter Without

EL Driver Without




INTERFACE PIN ASSIGNMENT

PIN NO. | PINOUT DESCRIPTION
1 Vs Ground
2 Vo Logic Circuit Power Supply
3 Vo Power Supply For LCD Panel
4 RS Data/ Instruction Register Select
5 R/W Read/ Write Select
6 E Enable Signal
7 DBO
8 DBI
9 DB2
10 DB3
3-State 1/O Data Bus
11 DB4
12 DB5
13 DB6
14 DB7
15 BKL1 |Power Supply for Backlight. See JUMPER EXPLANATION below.
100V/400Hz AC for EL, 4.2V or 120~180mA DC for LED backlight
16 BKL2 | Don’t care if no backlight
JUMPER EXPLANATION

1

W

. JP2 and JP3 are both short: Pin15 is short with pin2 and pin16 is short with pinl. Backlight

powered up via Vp, (pin2) and V¢ (pinl). Customer does not need to supply power to pinl5 and
pinl6. This is the Standard setting.

. JP2 short and JP3 open: Pin 15 is short with Pin2 and pin16 is NOT short with pinl. Backlight is

powered with V5 (same as logic circuit) and customer should keep pin 15 floating or connected
to Vpp. Customer could control the backlight independently ON or OFF with pin16 L or H.

. JP2 open and JP3 short: Pin 15 is NOT short with pin 2 and pin16 is short with pin1. Backlight is

common VSS with logic and customer should keep pin16 floating or connected to GND (V).
Customer could control the backlight ON or OFF with pini5Hor L

. JP2 and JP3 are both open: The backlight is fully independent with the logic, control the

backlight via pin15/pin16 or A/K. Keep the current consumption for LED backlight follow the
spec.

. J1 short: Bezel and screw holes connected to GND. J1 open: Bezel and screw holes floating
. Never change the J2 and J3, it may burn off your system.

Note: J1, JP2 and JP3 are #0805 0 ohm resistors on the rear side of the PCB.




[Note 7] Definition of Operation Voltage (Vop)

Selected Wave
Intensity Selected Wave

Intensity
10096 -- Non-selected Wave 1009 p=------—=—======x
Non-selected Wave
CrMax |-------—=-}-—o :
: - CrMax pr-m=======o
Cr=Loff/Lon Cr=Lon/Loff
V H
o Driving Voltage(V) Vop =
.. Driving Voltage(V)
[positive type] .
[Negative type]
[Note 8] Definition of Response Time (Tr, Tf)
Non-selected . Non-selected Non-selected Non-selected

Conition Selected Conition ' Conition Conition__s Selected Conition i ___Conition

Intensity E i l Intensity E E

! i 100% E
{positive type] [Negative type]
Conditions:

Operating Voltage : Vop Viewing Angle(8, ¢): 0°,0°
Frame Frequency : 64 Hz Driving Wave form : 1/N duty, 1/a bias
[Note 9] Definition of Viewing Direction

Front Viewing area Curve
i for Contrast Ratio>2
of
Left . g gr  Right
ob
Rear

i I Viewing Direction



[Note 10] Definition of viewing angle

ot
#b [}

_
v

%

[Note 11] Description of Measuring Equipment

- light

—— source
—_—_— ———
>~

™~

—~———
reflected
light

Reflective type

~

@_{- light
- sSource light source .

™~ "

(backlight) E@
reflected light B — —_—

I i -
——

reflected
light

Transflective type
Transmissive lype
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BLOCK DIAGRAM

LCD
. 7 Panel
8.l ol |
o I '_ I . — — —
l_ _I Seg driver — = | l
I——J Com driver —_—— Seg driver —= Seg driver
controller — . — | l | |
bt T
Y T —
I L———
R R
RS R/W E DBO-DB7 Vo VSS VDD LED A LED K
POWER SUPPLY
VDD VDD VOD——————O0VDD
LCD Vo:%VR:ZOk ohm LCD Vo—OVEE
Module Us Module VEE : O~—5V
— VSS___I__
o i — i T
: Backlight : Ve : Backlight : Vext
| LED/EL 1| . | LED/EL 1
L I L | -’

If VDD>Vop of LCD

VekL: LED, 4.2VDC or 5V with

EL, 100VAC/400Hz

If VDD<Vop of LCD
(Wide temp, or 3.3V VDD)

current—limiting Resistors

11




TIMING CHARACTERISTICS

AC Characteristics (Vg= 0V, Vpp;=4.5V to 5.0V, Ta=0 to 50°C)

Mode Characteristic Symbol | Min. Typ. Max. Unit
E Cycle Time tc 500 - - ns
o E Rise/Fall Time trs tr - - 20 ns
2 | E Pulse Width(High, Low) ty 230 - - ns
% R/W And RS Setup Time tsus 40 - - ns
'§ R/W And RS Hold Time t 10 ; ] ns
Data Setup Time tsus 80 - - ns
Data Hold Time tm 10 - - ns
E Cycle Time te 500 - - ns
E Rise/Fall Time trs tr - - 20 ns
S | E Pulse Width(High, Low) ty 230 ] ) ns
= [R/W And RS Setup Time oy 40 - i ns
& |R/W And RS Hold Time t, 10 - - ns
Data Setup Time tp - - 120 ns
Data Hold Time ton 5 - - ns

AC Characteristics (V= 0V, V,=2.7V to 4.5V, Ta=0 to 50°C)

Mode Characteristic Symbol | Min. Typ. Max. Unit
E Cycle Time te 1000 - - ns
o E Rise/Fall Time tes tr - - 25 ns
B | E Pulse Width(High, Low) tw 450 - - ns
% R/W And RS Setup Time tsur 60 - - ns
’§ R/W And RS Hold Time i 20 - - ns
Data Setup Time tsus 195 - - ns
Data Hold Time tm 10 - - ns
E Cycle Time tc 1000 - - ns
E Rise/Fall Time tr, tr - - 25 ns
S |E Pulse Width(High, Low) ty 450 - - ns
% R/W And RS Setup Time e 60 - - ns
e R/W And RS Hold Time ty 20 - - ns
Data Setup Time th - - 360 ns
Data Hold Time ton 5 - - ns
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Read/Write Timing Chart

[ )
s X -
N y

tsu1 tH
R/W \( 1/
tw t tw
4 b
E ;/ \t
tr tsuz2 thz
te
DBO~DB7 / ] EK
(Write) X Valid Data )

—
RS A i
tsu tH
R/W \( 1/
tw t
4 h
E ] \
tr o toH
tc

DBO~DB7 ><‘

3
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Commands

Instruction Code Execution
) - time(Foe. i
Tnstruction ' DB7|DB6|DB5|DB4|DB3|DB2|DB1[DB0 Description tmetfosc Is
270kHz)
Clear Write "20H" to DDRAM. and set
. 0 010 0 0 0 010 1 |DDRAM address to "00H" from | 1.53mS
Display AC
Set DDRAM address to "00H"
Re from AC and return cursor to its
0 0j0]0 0101}0 1 * loriginal position if shifted. The 1.53mS
Home contents of DDRAM are not
changed.
Ent Assign cursor moving direction
Ty 0 o0} O 010 1 | VD | SH |and make shift of entire display 39 puS
Mode enable.
Displa Set display(D), cursor(C), and
Pay | g olo|ojlo|1]|D]|c| B |blinking of cursor(B) on/off 39 S
ON/OFF control bit.
Cursor or Se.t cursor moYing and display
. « | x [shift control bit, and the
D]SPIay 0 0100 1 |S/CIRL direction, without changing 39 kS
Shift DDRAM data.
Set interface data length (DL : 4-
. bit/8-bit), numbers of display
Function | oo 1 |DLIN|F|* | * |lineN:iline/2-line), display | 39 uS
Set font type(F : 5 X 8 dots/ 5 X 11
dots)
Set CG .
RAM 0 0 | 1 |AC5|Ac4|Ac3|AC2|ACI|ACO fgflftg’rm \Maddress in address | 59 g
Address '
Set DD Set DDRAM add in add
RAM | 0 1 |AC6|ACS5|AC4|AC3|AC2|ACE|ACO cgfmter acdress n address |- 3945
Address '
Read Busy Whet}tl.er duringt interg:lkn
operation or not can own
Flagand | © BF |AC6|ACS5|AC4|AC3|AC2|ACH|ACO by reading BF. The contents of 0ps
Address address counter can also be read.
Write Data ) 71 D6l D5 | Da | D31 D2 | D1 | DO Write data into internal RAM 43 uS
to RAM (DDRAM/CGRAM). K
Read Data Read data from internal RAM
from RAM 1 D7|Dé6 |D5|D4|D3D2|D1|D0 (DDRAM/CGRAM). 43 pS

* means don’t care
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COMMANDS DESCRIPTION

Clear Display
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 0 0 0 0 0 1

Clear all the display data by writing "20H" (space code) to all DDRAM address, and set DDRAM
address to "00H" into AC (address counter). Return cursor to the original status. namely, bring the
cursor to the left edge on first line of the display. Make entry mode increment (I/D = "1").

Return Home

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl1 DBO
0 0 0 0 0 0 0 0 1 *

Return Home is cursor return home instruction. Set DDRAM address to "00H" into the address
counter. Return cursor to its original site and return display to its original status, if shifted. Content
of DDRAM is not changed.

Entry Mode Set
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 0 0 0 1 VD SH

Set the moving direction of cursor and display.

I/D : Increment / decrement of DDRAM address (cursor or blink)

When I/D = "High", cursor/blink moves to right and DDRAM address is increased by 1.

When I/D = "Low", cursor/blink moves to left and DDRAM address is decreased by 1.

* CGRAM operates the same as DDRAM, when read from or write to CGRAM.

SH: Shift of entire display

When DDRAM read (CGRAM read/write) operation or SH = "Low", shift of entire display is not
performed. If SH = "High" and DDRAM write operation, shift of entire display is performed
according to I/D value (I/D = "1", shift left, /D = "0" : shift right).
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Display ON/OFF Control

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 0 0 1 D C B

Control display/cursor/blink ON/OFF 1 bit register.

D : Display ON/OFF control bit

When D = "High", entire display is turned on.

When D ="Low", display is turned off, but display data is remained in DDRAM.

C : Cursor ON/OFF control bit

When C = "High", cursor is turned on.

When C = "Low", cursor is disappeared in current display, but I/D register remains its data.
B : Cursor Blink ON/OFF control bit

When B = "High", cursor blink is on, that performs alternate between all the high data and
display character at the cursor position.

When B = "Low", blink is off.

Cursor or Display Shift

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO0
0 0 0 0 0 1 S/C | R/L * *

Without writing or reading of display data, shift right/left cursor position or display.
This instruction is used to correct or search display data. (Refer to Table 4)

During 2-line mode display, cursor moves to the 2nd line after 40th digit of 1st line.
Note that display shift is performed simultaneously in all the line.

When displayed data is shifted repeatedly, each line shifted individually.

When display shift is performed, the contents of address counter are not changed.

S/C R/L Operation
0 0 Shift cursor to the left, AC is decreased by 1.
0 1 Shift cursor to the right, AC is increased by 1.
1 0 Shift all_ of the display to the left, cursor moves according
to the display.
1 1 Shift all of the display to the right, cursor moves according

to the display.
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Function Set

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
00 0 0 0 1 DL N F * *

DL : Interface data length control bit

When DL = "High", it means 8-bit bus mode with MPU.

When DL = "Low", it means 4-bit bus mode with MPU. So to speak, DL is a signal to select 8-bit
or 4-bit bus mode. When 4-bit bus mode, it needs to transfer 4-bit data by two times.

N : Display line number control bit

When N = "Low", it means 1-line display mode.

When N = "High", 2-line display mode is set.

F : Display font type control bit

When F = "Low", it means 5 X 8 dots format display mode

When F = "High", 5 x11 dots format display mode.

Set CG RAM Address
RS R/'W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO
Set CGRAM address to AC.

This instruction makes CGRAM data available from MPU.

Set DD RAM Address
RS R'W DB7 DB6 DB5 DB4 DB3 DB2 DBl DB0
0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 { AC1 | ACO
Set DDRAM address to AC.

This instruction makes DDRAM data available from MPU.

When 1-line display mode (N = 0), DDRAM address is from "00H" to "4FH".

In 2-line display mode (N = 1), DDRAM address in the 1st line is from "00H" to "27H", and
DDRAM address in the 2nd line is from "40H" to "67H".

Read Busy Flag and Address

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI DB0
0 1 BF | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO

This instruction shows whether KS0066U is in internal operation or not. If the resultant BF is High,
it means the internal operation is in progress and you have to wait until BF to be Low, and then the
next instruction can be performed. In this instruction you can read also the value of address counter.
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Write Data to RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
1 0 D7 D6 D5 D4 D3 D2 D1 DO

Write binary 8-bit data to DDRAM/CGRAM.

The selection of RAM from DDRAM, CGRAM, is set by the previous address set instruction :
DDRAM address set, CGRAM address set. RAM set instruction can also determine the AC
direction to RAM. After write operation, the address is automatically increased/decreased by 1,
according to the entry mode.

Read Data to RAM
RS R'W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 0 D7 D6 D5 D4 D3 D2 Di DO

Read binary 8-bit data from DDRAM/CGRAM.

The selection of RAM is set by the previous address set instruction. If address set instruction of
RAM is not performed before this instruction, the data that read first is invalid, because the
direction of AC is not determined. If you read RAM data several times without RAM address set
instruction before read operation, you can get correct RAM data from the second, but the first data
would be incorrect, because there is no time margin to transfer RAM data.

In case of DDRAM read operation, cursor shift instruction plays the same role as DDRAM address
set instruction : it also transfers RAM data to output data register. After read operation address
counter is automatically increased/decreased by 1 according to the entry mode. After CGRAM read
operation, display shift may not be executed correctly.

NOTE: In case of RAM write operation, after this AC is increased/decreased by 1 like read
operation. In this time, AC indicates the next address position, but you can read only the previous
data by read instruction.
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DD RAM ADDRESSING

For 16x1 or 8x1 Display

Character | 1 |2 |3 |4 | 5|6 |7 | 819 |10]11]12]13]{14]15]16
DDRAM | 461 o1 {02 | 03 | 04| 05| 06| 0740 | 41|42 |43 |44 |a5]|46|47
Address
For 16x2 or 8x2 Display
Character | 1 |2 |3 {4 | 56| 7819 (1011 [12]13[14]15]16
DDRAM |00{01]|02[03]04[05]06]07}08]|09]|0A|0OB|0C]|OD]|OE]|OF
Address | 40 |41 |42 |43 |44 [ 45[46 | 47|48 | 49 |4A | 4B | 4C | 4D | 4E | 4F
For 16x4 Display
Character | 1 |2 |3 |4 | 5|67 18 ]9 ]10]11]12]13]14]15]16
00|01{02|03|04|05[{06]07|08]|09]|0A]0B]|O0OC]|O0D|OE|OF
DDRAM | 40 |41 |42 |43 |44 |45]|46 |47 |48 |49 |4A | 4B |4C|4D | 4E | 4F
Address | 10 {1112 13|14 |15]16 |17 |18 |19 [1A|IB|IC|ID|1E|IF
50 |S1(52|53|54|55/56]57]|58|59]|5A|5B|S5C|5D|SE|SF
For 20x2 Display
Character | 1 [ 2|3 |4 |516| 71819110 17 | 18 | 19 | 20
DDRAM |00 ]01]02|03}04]|05/|06]07]08]09 10 |11 ]12]13
Address | 40 |41 |42 143 |44 454647 |48 |49 50 | 51| 52|53
For 20x4 Display
Character | 1 [ 2|3 |4 | 5167 (8]9]10 17 | 18| 19 | 20
00{01{02|03|04]|05]|06]|07]08]09 1011|1213
DDRAM |40 |41 |42 |43 |44 |45]|46 |47 |48 |49 50 | 5152153
Address | 14| 15|16 |17 {1819 |1A|1B|1C|1D 24 1 25|26 27
54 155156 |57]58|59|5A|5B|5C]|5D 64 | 65| 66 | 67
For 40x2 Display
Character | 1 [ 2 |3 |4 {56 |7 |8]9]10 37| 383940
DDRAM | 00|01]02|03|04]|05]06]07]08]09 24 | 25 126 | 27
Address | 40 |41 |42 |43 |44 45|46 |47 48|49 64 | 65| 66 | 67
For 40x4 Display
Character | E| 1|23 |4 |5]6]|71]18]9]10 37 |38 139 |40
£y |00 01102]03|04]05]|06]07|08 |09 24 1251|2627
DD RAM 40 |41 (42|43 |44 |45]46|47 |48 (49 64 | 65| 66| 67
Address gy |00 01]02|03|04]05]|06]07]| 08 09 24 12512627
404142143 |44|45]|46 47|48 |49 64 | 65| 66 | 67
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CG RAM MAPPING

Character Code Character Patterns
(DD RAM data) CG RAM Address (CG RAM data)
76 5 4 3 210 543210 7 6 543 210
High Low High _ Low High Low
r0 0 0 0
§O 0 1 0
g } (1) 8 <—Character
* ' *
0 00O 0 00 OOO;IOO * * OPattern
1 0 1 0
1 10 0
1011 0 | <Cursor
t0 0 0 i
10 0 1
(()) i (1) <—Character
00 0 0 * 001 0013100 * o* X Pattern
1 0 1
1 10
101 1 0 | <Cursor
0 0 0
{0 0 1
8 i (1) 4 <—Character
000 0 * 111 111%100 * kX Pattern
‘10 1
1 10
111 0 0 0 0 0}<—Cursor
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RELIABILITY TEST

No Item Conditions Note
1 High Temp. Operation 70°C 240HR
2 | High Temp. Storage 80°C 240HR
3 Low Temp. Operation -20°C 240HR
4 | Low Temp. Storage -30°C 240HR
5 High Temp./Humid Storage | 60°C 90%RH 240HR
-00°C ,30min
6 Thermal Shock +50°C ,30min 10 cycles
Frequency : 10~55 Hz
7 Vibration Test Duration : 20 times, 6 )
( IEC-68-2-6 ) min/time
Amplitude : 0.75 mm
3 Shock Duration : 11 mS ) XY, Z
(IEC 68-2-27) Acceleration : 100g direction
APPEARANCE CHECK

CONDIITON OF APPEARANCE CHECK:
(1)Specimen shall be checked by eyes in distance of 30cm under 40w-fluorescence lamp.
(2)Checking direction shall be in 45 degree from perpendicular line op specimen surface.

LJLJLJLJLJLJLJLJLJLJLJLJ?

r1r1r1r1r7r1r7r7rTFTFTFTFTFWFWFT
I I I | | | S |/ |
FTFTFWFWFTFTFTFTFWFTFTFWFWFWFWFT
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HANDLING PRECAUTIONS

(1)Treat polarizer very carefully since it is easy to be damaged.
(2)When cleaning the display surface, use soft cloth (e.g. gauss) with a solvent (recommended
below) and wipe lightly.
@ ethyl alcohol
@ iso-prcolol

Do not wipe the display surface with dry or hard materials that will damage the polarizer
surface.

Do not use the following solvents:
& water
@ ketone
@ aromatics

(3)Direct current causes electro-chemical reaction with remarkable degradation of the display
quality. Give careful consideration to prevent direct current at ON/OFF timing and during
operation.

(4)Avoid strong shock and drop from the height.

(5)To prevent LCD panels from degradation, do not operate or store them exposed directly to
sunshine or high temperature/humidity.

(6)Give careful consideration to avoid electrical static discharge with causes uneven contrast.

(7)Even a small condensation on the contact pads (terminals) causes electro-chemical reaction
which makes missing row and column. Give careful attention to avoid condensation. When
assembling with zebra connector, clean the surface of the pads with alcohol and keep the air
very clean.
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LCD PRODUCT QUALITY STANDARD
DISPLAY APPEARANCE

No

Item

Criteria

inclusions (black spot,
white spot, dust)

(Dround type
diameter mm(a*)
a=0.20
0.20<a=0.35
0.35<a
(2)linear type
length mm(l)
na

no of defect*
neglect
Smax
none

width mm(W) no. of defect
W=0.03 neglect
1=3 0.03<W=0.08 6

3«1 0.08<W none

scratch

1.scratch on protective film is permitted.
2.scratch on polarizer shall be as follow:

(Dround type
diameter mm(a*)
ax0.15
0.15<a=0.20
0.20<a
(2)linear type
be judged bye 1.-(2) linear type

no of defect
neglect
2 max
none

dent

diameter < 1.5mm

bubble

not exceeding 0.5mm average diameter is acceptable between glass
and polarizing film

pin hole

(atb)2 = 0.15mm
maximum number: ignored
0.15<(atb)/2<0.20mm
maximum number:10

dot defect

(a+b)2=<0.20mm
maximum number: ignored
0.20<(a+b)/2=0.30mm
maximum number:5
x=width

contrast irregularity(spot)

diameter spec no of defect
a=0.50mm neglect
0.50<a=x0.75 5
0.75<a=<1.00 3
1.00<a none

dot width

design width +15%

color tone and uniformity

obvious uneven color is not permitted
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