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ABSTRACT

This project is presents a GPS location display and record using GPRS. It consists of a
microcontroller ciruit board. GPS module , data logger and GPRS module .This system operates by receiving
position data from GPS module.It can be memorized all position data into data logger in desired period of time
.This data transmits over GPRS network o the receiver. The location data is displayed as a map on the

compuler.
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2.10.5 junudizlonves NMEA
RMB
$GPRMB,A x.xa.c - - cc,d - - d, I 1L e yyyyy.yy. fes i hiij*kk
RMB = ﬁ’lu‘tinmsﬁﬁauﬁega‘lumsﬁﬁm (Recommended Minimum Navigation information}
I = anmuzvesdoyn (v=mitdemnio i luniitiisenavigation recciver waming))
2~ ANURAIARAD LD OAUNIA (Crosstrack error) Tunvinalud
3 = femanineanudlil (Direction to steerlL or R) tHauA luaunaaniou
4 =M TuAUUBINHNDNN (waypoint)
' s
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. a ra ¢
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14 = 1Fad
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2 =page
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4 -0

5 =aziusanuiaaziuan

6 - §ﬁaqmn1wmaasxuu%ﬁgaﬁ (0 = invalid;] = FWDA fix;2 = diff TRLOA fix)
7 - S i1y

8 —1awd 1aN(Horizontal dilution of position)
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13 = if:tm'mﬁgauﬁiﬁwmwi’fay_aﬂi:aqaﬁwmnﬁﬂ 11161984

14 = winmavilszarenifideda

2w
15 = 1BAIY

VGT
SGPVGT.LT,,,5.88,N,5.55, K *hh
VGT = qu‘fw‘i1ﬁuﬁﬂmﬁm?qquazmm§:‘1 {Actualtrack madegood and speedover ground)
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GSA
$GPGSA,A3,19,28,14,18,27,22,31,39,,...1.7.1.0,1.3*35
GSA = Tvuamaniaueuniessud g, m ol F it ooz a of (GPS receiver
operating
Mode, SVS used for navigation, DOP values)
[ =Tvum
M = Manual, W§14i8on110: 14 2 A wie 3 i@
A = Automatic,2 d/ 3 U@
2 = lvun

1= Ydewsoszydumnisld

2=213n
3=3 i

314 = vimoavye I nRoun 19 lums seyd wnna ol o dmsufadi luld

15  =%alew
16 —1aan Iow
17 =Jala#n
GSV

$GPGSV,4,1,13,02,02,213,03,-3,000,,11.00,121,.14,13,172,05%67
GSV = $nnuvssm oo uiu mnoay #e1didu, eandunigys uazduemauei
(Number

of SVs in view ,PRN number,clevation,azimuth & SNR value.)

1 = 61uauﬂummwm‘ﬁnﬁ1iﬁawnﬂmaayaﬁ1u 1391
2 = WIOIAYY 176015

3 = i‘hmu‘lﬁwuﬂmmmatﬁﬂnff’;agi“luﬁﬁﬂ

4 = vy WOUD1 Y8 Ny

5 = YUBEOFUH T BILIBTA YR 90 8N

6 = qumf‘ﬁuﬁﬁﬁm‘r’amﬁaﬁm 0 - 359 DN

7 - AupmBue? T 0 - 99 Fa (e Wiimauninag)
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3 a . 4 . ) ¥ 1 =
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unii 4
HANINARDY
) " a ' ' ~ o 4 & ' w @
HamanaavanannImIiinua e 1ldienniululassond Taondaiuidems
nAapINdn 9 Ao manameunsSumeinTugamiessy GPS dammwesnsmaaesTsunsy ms

v A4 1 oaw ' o ma Al Yo @ A a P
uuwﬂﬂ1Wﬂﬂm.ljﬂ1ﬂ1‘3¢] ﬂ1'ju']"ﬂﬂﬂ.‘lﬂvnﬂ15uuﬂﬂ1ﬂWﬁﬂﬂ1]uTﬂ3“ﬂ3U“”u“

4.1 naae UM TuMaInlugaIniesiy GPS
Tagszasnveamsnaaes

L. NARBUNITINNUYDI TugainS 045y GPS

2.mnamiiayaiiiu T4 Idauld

« 123  HyperTerminal
File Edk View Call Transfer Help

- 3 DH W

| |$GPGSA.N,3,28,04 .26 17,08, ,,,,.,,3.3.1.8,2.6%39
! $GPRMC,154030.892,1,1342.0098, N, 10030. 0524 . E,0.00, 130806 . 15

' [$GPGSA, A, 3,28,84,26 17,08, ,.,.,,.3.3,1.8.2 6%39
$GPRMC,104031.892 A,1342 0098, N, 10030 . 0524 . E,0. 00, , 130806 .14

| |$GPGSA,A,3,28,04,24.,17,08,,,,. .,,9.3,1.8,2.6%39
$GPRMC, 154032892, 1,1342.0098 N, 10030 . 0523 .F .0.00, , 130806 ~10

$GPGSA,A,3,28,04,24,17,08,,,,,,,.3.3,1.8.2.6=39
$GPRMC, 194033.892 . 4,1342. 9098, N, 100300523 .F,0.00, , 130806, , ~11

$GPGSA, A.3,28,04,24,17,08, .., .,,,9.3,1.8,2.6%39

' SGPGSU,Q.1,98,28,65,198,&7,B&,63,33&.&6,2&,57,358.&6.1?.38,913,36*?7
‘ $GPGSV.2.2.08.32,37,251,Bﬂ,08.22.1?9.37.29,17,B£9.BB,B9,89,393.HB-?B
$GPRMC, 154034 .892 A, 1342.0099 N, 100300523 E,0.00.,130806. =17

| |$GPGSA,A,3,28,04,26,17,08, ,,,,,..9.3,1.8.2 6%39
$GPRMC, 154835.892,A,1342.0099.N,10030.0523 . F, 0. 00, , 130806, =16

$GPGSA,A,3,28,04,24,17,08,,,,,,,,9.3,1.8,2.6%39
$GPRHC,15&036.892,9,1342.8188,N,1003?.8523.E.ﬂ.@@,.139896.,*1&

$GPGGH,15&336,892.13&2.0898.N,10930.052&.E.1,@5.1.8.—22.3,H.—2?.5,M.0.0,8038*49

$GPGGH.15£@31.892.13&2.0998,N,19938.952&.E,1.85.1.8,—21.8,M,—27.5.M,B.H,BBBH-£B
$GPGGH,154032.892,13&2.8%98,N.19ﬂ3@.@523.£.1.05.1.8‘—21.3.".—2?.5.M.0.3.BGQB~AF
‘ $GPGGH.15&333.892,13&2.0998,N,10838.9523.E.1,95.1.8,—20.8,M,*Z?.S,H,B.B,Bﬂﬂﬁ-ﬁé

$GPGGH.15&03&.892.13#2.8099.".19030.8523.E.1.ﬂ5.1.8.—2@.&.H.—??.S.M.G.ﬂ.ﬂﬂ@@-&E

$GPGGR,15&035.892,13&2.0@99.N,10030.0523,E,1.05.1?@,-20.2.H.—2?.5,M.B.ﬂ,9000-&9

\ $GPGGH.15&B36.892.13&2.0190,N.19938.3523.E.1,95.1.8.—2@.0.M.—2?.5.H,B.B.B&Bﬂ*69

Connected 0:02:33 Auto detect 4800 8-N-1
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4.2 msfumanlugainiesiv Gps Tasrumavesatilnsneninsaaed
Taqlszauivesminanes
A 1 i o 1 = o - 1
1. riedoams ludvesdayaiisuiiudes1dluTnssam fe diuvosiisadumily

2. minaaestidesnmsludiuves RMC Tals Tanoaminiu

3. i la hluasanavuee LeD

« com1_ - Hyperlerminal
Fle Edt View Cal Transfer Hel

D = 3 Dl &

$GPRMC , 024036 .

$GPRMC, 024041 .
$GPRMC , 024046 .
$GPRMC , 024051 .
$GPRMC , 024056 .
$GPRMC , 024101 .
$GPRMC, 024106 .
$GPRMC , 024111 .
$GPRMC, 024116 .
.116,A,1341
$GPRMC, 024126 .
$GPRMC, 024131 .
C115,A 1841,
T15.A,1341.
.115,A,1341
114 ,R,1341.
114 ,0,1341.

$6PRMC , 024121

$GPRMC, 024136
$GPRMC, 024141
$GPRMC , 024146

$GPRMC, 024151 .
$GPRMC, 0246156 .
$GPRMC , 024201 .
$GPRMC, 024206 .
$6PRMC, 0246211 .
$GPRMC, 024216,
1201341

$GPRMC, 024221
$6PR_

719,A,1341
18,A,1341
717,A,1341
717,0,1341
717,R,1341
116 ,0,1341

116,A,1341.
715,0,1341.

N4 A, 1341

113.0,1341.

713,A,1341.
113,A,1341.

3118, N, 10031
719.A,1341.3687,N,10031 .
4212 N,10031
718,A,1341.

718,A,1341.

4701 ,N,10031.
9169, N,10031 .
50179 N.10031
9862 ,N,10031.
.9993,N,10031
.6001 N, 10031
.6070 N, 10031,

6489 N, 10031
6643 ,N,10031
6723.N. 10031

.3216 ,E ,40.66,
3418,E,43.39,
33 E43.43,3
4883 E 42 42,
4430 E,40.32,
4786 ,E,37.75
9233 ,E,37.26,
.9771,E,40.93
6304 ,E,39.09,
6882 ,E,36. 15,
6257.N. 100317430 'E 45 85,
.8039 E . 41.06,
8648 .24 .33,
.866&.E 11. 3?
6740 N, 10031 .87
6142 N, 10031 .
6755,N,10031 .
.6752,N,10031..
6748 N, 10031.
6752 ,N,10031
6826.N,10031 .
6923 N.10031 .

HHW@QES@

25.36,211006,
20.12,211006,
. 18,211006,
J6.23,211006,
35.97.211006
,47.19,211006,
695.56,211006,
.83.75,211006,
88.61,211006,
72.70,211006,
10.62,211006,

U'l

69.06,211006,
69.94.211006,
10.36,211006, ,

,68.56, 211006,

8.56,211006,
8 96,211006,
.96,211006,
.06,211006,
-37,211006,
9.32,211006.
9.73,211006,

Q\O\Gmm

AT
,=07U
,=03U
. =06U
, =0DU
,~0AU
,=0Du
.=hau
,=B4U
=07
=09l
,*0EU
-BIU
=Q8U
(w37
»*35
~=3D
,*39
1%30
,*37
,*02U
,»a5U

Connected 0:00:35
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4.3 nacenriwai1annmItunnly EEPROM Fiumanesn RS-232
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Taths w natla

Copyright 2002 ® Mappaint Asia (Thailand) Company Limited

MappointAsia (Thailand) Company Limited
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4.4 NAaRIlYMAIAT COMMAND o1 ondefUINg o1

& gprs - HyperTerminal

File Edit Yiew Call Transfer Help

O & B uhEH

[AT=COATT-1
0K

+CGREG: 2

+CGREG: 1
E&HHPNSERV="HHH.DTHC.CO.TH"
ATHCONNECTIONSTART
10.122.25.98

Ok_Info_GprsActivation

gl 4.6 namamisiensoiumIevieTaa¥mifa AT COMMAND

4.5 NABRIAIMNAANIM GPRS MODULE
[ d
FagUlszaanveamsnnaes
A 1 b L, | & r =) o
1. MAADUMIITONABGPRS 1NN udumenin
2. annsemamniamaglldaunieaddnesdaemala

4 v as d r
3. 'ﬂﬂﬁ'ﬂ‘l.lﬂ]‘iI#ﬂuﬂﬂﬂu‘ixﬁ'i]d'l]ﬂiﬂﬂ)‘l]fj“ﬂUGPRS module



« test_com1 - Hyper Terminal

0@ A NP\ &

: F X = Tilsuneuivdrawm GRS

AT-CGATT=1

ATHAPNSERY="HWW.DTAC.CO. TH"

ATHCONNECTTIONSTART

ATHTCPSERV="161.246.65.110"

ATHTCPPORT=1500

ATHOTCP

$GPRHC, 80029 .997,V,0000.0000,N, 00000 . 0000 E.0.00,
$GPRMC, 000834997,V 00000000 N, 00000 0000 F 0. 00,
$GPRUC, 000039.997 V0000 . 0000, N, 00000 . 0000, £, 0. 00,
$GPRHC, 000044.997 Y, 0000. 0600, N, 00080 . 0000 ,E, 0. 00,
$GPRMC 000049 .996 Y, 0000 . 8000, N, 00000 . 0000 .F,0.00,
$GPRMC, 000054 996 .V 00000000, N, 00000, 0000 ,E,0.00,
$GPRMC, 000059.996,Y,0000. 0000, N, 00000 5000 ,F,0.00,
$GPRMC, 000104 .995,V,0000.0000,N, 00000 . 0000 E,0.00,
$GPRNC,000109.995,V, 0000 . 0000 N 00000 0006 F .0 00,
$GPRHC, 000114.995,V,0000. 0008, N, 00000 . 6000 ,F,0.00,
$GPRMC, 088119994V, 0000. 0000, N, 000000000 E.0_00
$GPRMC, 000124 .994 .,V , 0000 . 0000, N, 00000 . 0000,E.0 .00
$GPRHC, 000129 .994 .V, 0008 8600, N, 00000.0000,E, 6000
$GPRMC, 000134 .993,V, 0060 .6000,N, 060000000 £, 0.00,
$GPRMC, B00139.993 Y, 0000 . 6000, N, 60000 . 0600 ,E, 0. 00,
$GPRNC,000144.993,V,0000 . 0008, N, 00000 . 0000, F, 0.00,

< r &
Connected 0.03;32 Auto detect 4800 6-N-1

.1808721,
.180721,
.180721,
.180721,
180721,

180721,
,180721,
,180721,
,180721,
180721, ,
,180721,
.180721,

.180721,

180721,
180721,
180721,

,~0B
07
0
=00
,=aC

=00
0D
<01
.=0n

=06

,=0R
=04

,*09
02
. =BF
05
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SGPRMC,000029.937 V.0000.0000,N,00000.0000.€ 0.00..180721,."08
$GPAMC.000034. 937 V,0000.0000,N,00000.0000 € 0.00. 180721, 07
$GPRMC,000033 937 V,0000.0000,N.00000.0000.E_0.00,,180721.,"0A
$GPRMC.000044.937 V.0000.0000N.00000,0000.E 0.00..180721 .00
$GFPRMC 000043936 v, 0000.0000,N 00000, 0000 E 0.00,,180721,.,0C
$GPAMC.000054 936, 0000.0000,,00000.0000.E,0.00,.180721, 00
$GHAMC 000059 996, v, 0000.0000,N 00000 0000.E.0.00, 180721, 0D
$GPAMC,000104 9% V. 0000.0000 N, 00000.0000.E,0.00,.180721 %07
$GPAMC,000109.535,,0000.0000,N,00000.0000,€,0.00,.180721 04
ﬁF‘HNE 000714.996V,0000,0000,N.00000 0000 £ 0.00,180721,, 06

(O00C.E 0.00, Tagl

nrl 00139.993 . 0000 3000 N, 00000 0000 £ 0.00.
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adrlasunsundn

#include "reg52.h"
#include "absacc.h"
#includa "Function.a"
#include "ILCD.c"
#include "I2C.c"
#include "EEPROM.c"
unsigned char xdata ch,BufGP3[64];
unsigned int i,5;
unsigned int Rec,Times;
sbit Gata = P3*4;
bit TFlag=0;:
main ()
{unsigned int RecNo;
if (INTO == O} {Rec = 0;}
else{Rec = (Rd EEPROM(62)*256)+Rd EEPROM(63) ;}
while (INT0==0) { }Delay (300) ;

Init Serial (48} ;

Light = 1;

Init LCD()
Wr_String("Lat = Yord+) ;
Wr_String("Long = L2

Delay (14000} ;
7/ Tx“String("AT+IPR=4BOO");Tx_String(“AT+IPR=4800");
Tx Byte{0x0D) ;Delay(1000) ;

Tx String("AT+CGATT=1") ;
Ix Byte (0x0D} ;Tx Byte (0x0A) ;Delay (7000) ;

Tx_String ("AT¥APNSERV=") ; Tx_Byte (0x22) ;Tx_String{"WWW.DTAC.CO.TH") ;Tx
_Byte (0x22) ;Tx_Byte (0x0D) ; Tx_Ryte (0x0A) ;Dalay (2000) ;

Tx_String ("AT#CONNECTIONSTART") ;

Tx_Byte (0x0D) ; Tx_Byte (0x0A) ;Delay (3000) ;

Tx_String("AT#TCPSERV=");Tx_Byte(0x22);Tx_String("161.246.65.110");Tx
_Byte(0x22);Tx_Byte(OxOD);Tx_Byte{OxOA);Delay(3000);
Tx_String ("AT#TCPPORT=1500") ;
Tx_Byte (0x0D) ;Tx_Byta(0x0A) ;Delay(3000);
Tx_String ("AT#OTCP") ;
T;_Byte(UxOD);Tx_Byte(OxOA);Delay(SOOO);

Gate= (;
Init TimerO (15) ;
whila(l)
{
if (INTO = 0)
{
RecNo = (Rd_EEPROM(62)*256)+RdwEEPROM(63);
for(i=0;i<RecNo;i++)
{ if(i(1024){Rp_EEPROM(i*64,61);}
else{Rp EEPROM2 ((i-1024) *64,61) ;}



Delay (104Q) ;

Tx Byte('$');
Tx Byte('G');
Tx Byte('P');
Tx_Byte{('RT);
Tx_Byte('M') ;
Tx Byte('C');
Tx_Byte{(',');
j=0;
while ((j<62} &8 (BufEEP[3j]1'= 0x0D))
{Tx_Byta (BufEEP[j]) ;j++;}
Tx_Byte {0x0OD} ;
Tx_Byte (0x0A) ;
1
}
if (Rx_Byte()=='§')
if(Rx Byte()='G'")
if (Rx_Byte()=="P')
if (Rx_Byta()=='R")
if (Rx_Byte ()='M")
if (Rx_Byta()=='C")
if(Rx Byte()==',")

{ ¢ch = Rx Byte();
i=0;
while{(i<62)&&(ch != 0x0D)}

{
BufGPS{i] = c¢h;
i4++;
ch = Rx Byte();
}
BufGPS[i] = ch;
Goto XY{1,5);

Wr_Char(BufGPS{lB]);Wr_Char(BufGPS[14});Wr_Char(BufGPS[15]);

W;_Char(BufGPS[lG]);Wr_Char(BufGPS[IV]);Wi;Char(BufGPS[lB]);
W:_Char(BufGPS{lQ]);Wr;Char(BufGPS[ZO]);
Wxr_Char (BufGPS[21]} ;

Goto X¥(2,6);
Wr_Char(BufGPS[ZS]);Wr_Char(BufGPS[26]);Wr_phar{BufGPS[ZT]):
WrﬁChar(BufGPS[2B]);Wr_Char(BufGPS[ZQI);W:_Char(BufGPS[BO]);

Wr*Char{BufGPS[Bl]);W:_Char(BufGPS[32]);WT_Char(BufGPS[BB]);
Wr_Char (BufGPS[34}) ;
if (TFlag=1)
{
for(i=0;i<64;i++)
{BufEEP[i] = BufGPS8S[i]:

}
Palay (100} ;
if(Rec < 1024){ Wp_ EEPROM({Rec*64,61) ;}
else{Wp EEPROM2 ( (Rec-
1024)*64,61) ;)
Rec++;



if (Rec>=2048) {Rec=2047; }
Wr_EEPROM(62,Rec>>8) ;
Wr_ EEPROM{63,Rec & O0xQOFF) ;
TFlag = 0;
Gate = 1;
Tx Byte('§');
Tx Byte('G'):
Tx_Byte('B'};
Tx_Byte('R'};
Tx_Byte('M');
Tx Byte('C'):
Tx Byte(','};
for(i=0;i<61;i++)
{
if (BufEEP[i]==0x0D) {break; }else{Tx__Byte (BufEEP[il]) ;}
}
Tx_Byte (0x0D) ;
Tx Byte(0x0A) ;
Gate = 0;

}

}
void TimerO_Int(void) interrupt 1

{
THO = _THO;
TLO = _TLO;
Times++;
if (Times == 15*5)}
{
Timaes = 0;

TFlag 1;

unsigned char idata BufEEP[s4];
void Wr EEPROM(unsigned int 2Addr,unsigned char Data)

{
Izc Start();

I2c_Write {oxA0);

I2c Write(Addr >> 8);

I?2c Write{(Addr & oxoFF) ;
I2c_Write(Data) ;
I2c_Stop () ;

Delay {50);

unsigned char Rd _EEPROM(unsigned int Addr)
{ unsigned char Temp;



I2c_Startd) ;
I2c Write {(oxAo);
I2c Write(Addr >> g);
I2c Write{Addr & oxwff) :
I2c_Start();
I2c Write (oxA1);
Temp = Izc Read(};
I20 Nack () ;
T2c Stop{);
return (Temp) ;
}
void Wp EEPROM (unsigned int Addr,unsigned char Count)
{ unsigned char i;
I2c_Start():;
I2¢ Write (oxAn);
I2c Write(Addr >> g);
I2c Write{Addr & oxooff) ;
for (i=0;i<Count;i++)
{
I2¢c_Write(BufEEP[i]) ;
}
T2c_Stop() ;
Delay (100);
}
void Rp EEPROM (unsigned int Addr ,unsigned char Count)
{unsigned char i:;
I:c Start(};
I2c Write (oxAo);
I2¢ Write(Addr >> g);
I2¢ Write(Addr & oxwff) ;
I2c Start();
I2c_Write (oxA1);

for (i=o;i<Count-—1;i++)

{ BufEEP[i] = I2c Read();
I2c Ack();
}
BUfEEP{Count-1} = I2¢_Read{();
I2c Nack() ;

Izc _Stop():

void Wr EEPROMzunsigned int Addr,unsigned char Data)

I2c_Start();

I2c Write (0xA2);

I2¢ Write (Addr >> g);

T2c Write (Addr & oxwFF) ;



Izc Write(bata):
I2c_Stop():
Dalay (s50);

unsigned char Rd_EEPROMzunaigned int Addr}
{ unsigned char Temp;
I2c_Start();
Izc_Write (0xA2);
Izc_Write (Addr >> &)
I2c Write (Addr & oxcoff) ;
Izc_Start();
T2c_Write (oxA3);
Temp = Izc_Read(};
Isc Nack();
Izc_sStop()
return (Temp) ;

}
void Wp EEPROM: (unsigned int Addr,unsigned char Count)

{ unsigned char i;
I2c Start {);
I2c_Write {oxA2);
I2¢ Write{Addr >> 8);
I2c Write(Addr & oxooff) ;
for (i=0;i<Count;i++)
{
Izc_ Write (BufEEP[i]);
}
Izc Stop();
Delay (1w00);

}
void Rp EEPROMunsigned int Addr,unsigned char Count)

{unsigned char i;
Izc_Start();
I2c_Write (oxA2);
I2c Write{Addr >> @);
I2c Writae(addr & oxoff);
Ize_Start();
Izc_Write {0xA3y;
for {(i=o0;i<Count-t;1i++)

{ BufEEP[i] = Izc Read()};
Izc_Ack():
}
BufEEP [Count-1] = I2c_Read ()’
Izc_Nack();

Izc_Stop():



sbit SDA = P2%4;
sbit SCL P2%3;

void Izc Wait(void)
{ unsigned char 1i;
for (i=0;i<30;i++) { )}

}

void Ize_Clk(void)

{ SCL = 1;
Izc Wait(};
SCL = o)
Izc Wait();

void I2c Ack (void)
{ SDA = 0;
Ize Clk{();

void Izc_Nack (void)
{ SDA = 1;
I>¢ C1k () ;

void TIzc_Start(void)

{ SCL = o5
SDA = 17
SCL = 1;
Izc_Wait();
SDA = o;
Toc Wait():

}

void TIz¢ Stop(void)

{ SCL = 0;
SDA = n;
3CL = 17
I2c Wait();
SDA = 1;

Ioc Wait():;

void TI2¢c_Write(unsigned char Data }
{ unsigned char 1i;



bit out;
SCL = 0;
for (i=0;i<8;i++)
{

out = bPata & oxso0;
Data = Data << 1;
SDA = out;
Izc_Clk () ;
}
SDA = 1;
Izc_Clk():

unsigned c¢har I2¢ Read(void)
{ unsigned char Data,i;

bit out;
5CL = o;
SDA = 1;

I2c Wait() ;
for (i=0;i<s;i++)

{

SCL = 17

I2c Wait ()

out = SDA;

Data = Data << 1;
Data = Data | out;
5CIL = 0;

Toe Wait();

}

return{Data) ;

sbit EN_LCD = Po*3;
sbit RS _LCD = Po~z2;
sbit BLIGHT = P0o™;
bit Light;

void Wr Register {unsigned char Data)
{unsigned char Temp;
Temp = Data;
Temp = Temp | xoF;
Po = Temp ;
if (Light)} { BLIGHT = o0;}
Rs LCD = o
EN 1CD = 0;
Delay{1);
EN_LCD

[l
-
e



}

Temp
Temp
Temp
Po

Data;
Temp << 4;

il

Tenp | 0x0F;
= Tanp ;

if (Light) { BLIGHT = 0;}

RS_LCD
EN_1LCD
Dalay (
EN LCD

107
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void Wr_Char(unsigned char Data)
{unsigned char Temp;

void

void

Tenp

= Data;

Tenmp = Temp | oxoF;

Po

if {Ligh
RS_LCD
EN_LCD
Delay(
EN_LCD

Tenmp

- Tenmp;
t) { BLIGHT = ¢;}

= 1;

Ik

= o;
147

= 1;

Data;

Temp =  Temp << 4;

Temp
Po

if (Li
RS_LCD
EN_ICD
Delay {
EN_LCD

= Tamp | oxo0F;
= Temp ;
ght) { BLIGHT = o;}
= 12
== 0;

107
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Init LCD (void)

Delay(

200} 7

Wr_Register (ox33};

Wr_Register (0x3z);

Wr_Register (ox2s);

Wr_Register (oxoC)

-

Wr_Ragister (oxo06);

Wr_Ragister (oxo01);

Delay (

100} ;7

Goto XY (unsigned char x,y)



if(x == 1
{
Wr_Register (oxso«(y-1);
}
if{x = 2

{
Wr_Register (0xCo+y—1);

if {(x == 3)
{
Wr_Register (oxs+y-~1));
}
if(x == g
{
Wr_ Registexr {(oxDaHy=-1);
}

}
void Wr_Page({unsigned char *dptr)
{unsigned char i;
Goto XY (1.1);
for (i=o0;i<20;i++)
{ Wr_Char (*dptr) ;

dptr++;
Goto XX (2.1);
for (i=0;i<z0;i++)
{ Wr Char{*dptr) ;
T dptrat; }

}
void Wr_String(unsigned char *dptr,Row)
{unsigned char i,Count;
Count = satrlen (dptr) ;
Goto XY (Row,1);
for (i=0;i<Count;i++)
{ Wr_Char {(*dptr) ;
dptr++;

void Cursor_ Off (veid)
Wr_Register (0xoC) ;
void Cursor_On(void)

Wr_Register (oxoF) ;

void SlideMum(void)



BufDispls =BufDispl[s;
BufDisp[s] =BufDispl[4];
BufDisp[4] = BufDisp[3l;
BufDisp[3 =BufDisp[2;
BufDisp[2] =BufDispl[1];
BufDisp[1] =BufDisp[o;
H
void CountTolLCD{ unsigned long Count)

{
BufDisp[e = {Count / 10000001+0X30;
if (BufDisp [6] == 0x30) BufDisp [0} = 0x20;

Count = Count % 1000000;
BufDisp[s = (Count / 100000)+0x30;
if ((BufDisp[5]==0%x30) 8& (BufDisp [6]==0x20)) BufDisp s = (x20;

Count = Count % 100000;
BufDisp(4 = (Count / 10000M0x30;
if { (BufDisp[4]==0x30) && (BufDisp [5]-==0x20) BufDisp[4]=0x20;

Count = Count % 10000;
BufDisp[3 = (Count / 100010%30;
if { (BufDisp {3 ==0x30)} && (BufDisp[4]==0x20) BufDisp[3j=0x20;

Count = Count % 1000;
BufDisp(2 = (Count / 100p0x30;
if { (BufDisp[2]1==0x30) && (BufDisp[3]==0x20)BufDisp[2=0x20;

Count = Count % 100;
BufDisp([i] = (Count / 10p0x3n;
Af { (BufDisp{1]==0x30) && (BufDisp[2)==0x20)BufDisp[1]=0x20;

Count = Count % 15;
Bufbisp([o]= Count+oxio;
}
void ShowNum (unsigned long Count,unsigned char Indax)
funsigned char i;
CountToLCD (Count) ;
for (i=0;i<Index :i++)
{
Wr_ Char (BufDisp[Index—~ {i+1));

}
unsigned long GetNum{unsigned char Count,X,¥)
{unsigned char i,j,Key;

unsigned long Sum;

for{i=o;i<Count;i++) {BufDisp[i] = o0x20;}



i=un;

while(Key != i1)
{Goto X¥(X,Y+(Count-1);
Cursor_On{) ;
Key = KeyPress()};
Sound() ;

if ({Key < w&&{i<Count))
{ SlideNum() ;
BufDisp[o}=Key;

i+4;
}
if (Key == 10)
{ 1 =o0;

for(j=0;j<Count;j++) {BufDisp[j] = oxn;}

}
Cursor Off () ;
Goto XY (X,Y);
for (3=0;j<Count;j++)

{

if (BufDisp [Count- (j+1)] = 0x20){Wxr_Char {BufDisp [Count- {j+1+ox30); }
else
{Wr_Char{BufDisp[Count- {j+1l);}

}
Key Off();
}
Sum = o;

for (i=0;1<Count;i++)}
{
if (BufDisp[Count~— (i+1)==0x20){BufDisp[Count- (i+1)=0 ;}
Sum = (Sum*i0) +{BufDisp[Count~- (i+1));
}
Cursor Off(}:
raturn{Sum} ;

}

unsigned char idata BufEEP([64];
void Wr EEPROM({unsigned int Addr,unsigned char Data)
{

I2¢ _Start();

I2c Write{OxAO) ;

I2¢ Write{Addr >> 8);

I2¢ Write{Addr & Ox00FF);

T2c_Write{Data);

I2¢c_Stop():;

Delay (50) ;



unsigned char Rd EEPROM(unsigned int Addr)
{ unsigned char Temp;

I2c Start(};

I2¢ Write(OxAQ):

I2¢c Write(Addr >> 8);

I2¢ Write(Addr & Ox00f£f);

I2¢_Start(};

I2¢c_Write(OxAl):

Temp = I2c Read():;

I2¢_Nack () ;

I2c_Stop():

return (Tenp) ;
}
void Wp EEPROM (unsigned int Addr,unsigned char Count)
{ unsigned char i;

I2¢c_Start();

I2c Write (OxAD);

I2c Write(Addr >> 8);

I2c Write(Addr & 0xQ0ff);

for (i=0;i<Count;i++}

{
I2¢c Write(BufEEP[i]) ;
}

I2¢ Stop():

Delay{(100) ;
}
void Rp EEPROM{unsigned int Addr,unsigned char Count)
{unsigned char i;

I2c Start():

I2¢c Write (OxAD) ;

I2¢ Writa(Addr >> 8);

I2¢c Writae(Addr & O0x00ff) ;

I2¢c_Start();

I2c_Write(OxAl):

for {(i=0:;i<Count-1;i++)

{ BufEEP[i] = I2c_Read():
I2c_Ack():;
1

BufEEP[Count-1] = I2c Read():;

I2¢c Nack(};

I2¢c_Stop();
1
/- e e

void Wr_ FEEPROM2 (unsigned int Addr,unsigned char Data)
{

I2¢c_Start();

I2c Write{0xAZ2);



I2¢c Write(Addr >> 8);

I2c Write(Addr & Ox00FF) ;
I2c Write(Data);

I2c Stop{):

Delay (50) ;

unsigned char Rd_EEPROMZ (unsigned int Addr)
{ unsigned char Teup;

I2¢c_Start(}:

I2¢c_Write (0xA2);

I2¢c Write(Addr >> 8);

I2¢c Write(Addr & Ox00ff) ;

I2¢c Start();

I2c¢c Write (0xA3);

Temp = IZ2¢ Read();

I2¢c Nack();

I2¢ Stop{);

raturn (Temp) ;
}
void Wp EEPROM2 (unsigned int Addr,unsigned char Count}
{ unsigned char i;

I2¢_Start(};

I2c_Write(0xA2);

I2¢_Write(Addr >> 8);

I2¢_Write(Addr & O0xC0O0ff) ;

for {i=0;i<Count;i++}

{
I2c Write(BufEEP[i]);
}

I2¢ Stop(};

Delay (100} ;
}
veid Rp EEPROM2 (unsigned int Addr,unsigned char Count)
{unsigned char i;

I2c Start():

I2c Write{0xAZ2);

I2c Write (Addr >> 8);

I2c Write{Addr & O0x00ff);

I2¢_Start();

I2c Write(O0xA3};

for (i=0;i<Count-~1;i++)}

{ BufEEP[i] = I2c¢c Read();
I2c Ack():
}
BufEEP[Count-1] = I2c Read():;

I2c Nack () ;

I2c_Stop():



#include "string.h"

sbit Row0 = P1*0;
sbit Rowl = P1+1;
sbit Row2 = P1*2;
sbit Row3 = P1+3;

unsigned char data BufDisp[l6}:
void Wait({unsigned int x)
{unsigned int i;

for(i=0;i<x;i++) {}

}
sbit Piezo = P3"6;
void Sound{void)
{unsigned char i;
for (i=0;i<50;i++)
{
Piezo = ~PliaZo;
Wait {(50) ;

}
sbit Piezo2 = P2°5;
void SoundSmart (void)
{unsigned char i;

for (i=0;i<50;i++)

{
Piezo2 = ~Piezol;
Wait (50) ;
}
}
FARELTEDESS Scan Key 8w, =-——————————-

unsigned char Scan Key (void)
{

Pl = OxEF;

if (Row0 == 0) {return(ll):;}
if (Rowl == 0) {return(9):}

if (Row2 == 0} {return(é};}

if (Row3 == 0) {return{(3);}

Pl = OxDF;
if (Rowl == 0) {return(0):}
if (Rowl == 0) {returni{B8) ;]
if (Row2 == (0} {return(b);}
i1f (Row3 == 0} {return(2):}
Pl = OxBF;

if (Row0 == 0) {return{l0};}
if (Rowl == Q) {return(7}:;}
if (Row2 == 0} {return(d);}
if (Row3d == 0} {return(l):}
raturn (Oxff) ;



Pl = 0x7F;

if (Rowl == 0) {return(15) ;)
if (Rowl == () {return(14);}
if {Row2 == 0) {return{i3) ;}
if (Row3 == 0) {return(12);}
return (0Ox£f) ;

}
/* -——  Delay --=——c———o */
void Delay({unsigned int x )
{ unsigned int i3
for (i=0;i<x;i++)
{
for (3=0;3<115;:9++) { }

void Key Off {void)

while (Scan Key() !'= OxFF) { }
Delay ({50} ;
}
unsigned char KeyPress (void)
{unsigned char Key;:
while (Scan_Kay() == OxFF) { }
Key = Scan Key();
Key Off();
return (Key) ;

code unsigned char BufSEG[] = {0xC0, 0xF9,0x24,0xB0,0x99,0x92,
0x82,0xF8, 0x80,0x90, 0xFF, 0xC6} ;

void Display {veid)

{

P2 = 0xFF; /* Display off */

PO = Buf8EG[BufDisp[3]];

P2 = OxEF; /* Scan 7 - Segment */
Delay (4} ;
P2 = QxFF; /* Display off */

PO = BufSEG[BufDisp[2]];

P2 = OxDF; /* Scan 7 - Segment */
Delay (4) ;
P2 = OxFF; /* Display off */

PO = BufSEG[BufDispl[l]]};

P2 = OxBF; /% Scan 7 -~ Segment */

Delay(4) ;



P2 = OxFF; /* Display off */
PO = BufSEG[BufDisp[0]];
P2 = 0x7F; /* Scan 7 - Segment */
Delay(4);
P2 = OxFF;
}
void CountToDisp ( unsigned long Count)
{
BufDisp[6] = Count / 1000000;
if (BufDisp{6] == 0) BufDisp[6] = 10;

Count = Count
BufDigp[5] =
Count = Count
BufDispl[4] =
Count = Count
BufDisp[3] =
Count = Count
BufDisp[2] =
Count = Count
BufDisp[l] =
BufDisp[0] =

}

% 100000G;
Count / 100000;

$ 100000;
Count / 10000;

% 10000;
Count / 1000;

% 1000;
Count / 100;

% 100;
Count / 10;

Count % 10;

void CountToLCD2{ unsigned long Count)

{

Count Count
BufDisp([2]

if{({BufDisp[2]

Count = Count

BufDisp[l] =

if ({Bufbisp[l] ==
BufDisp[1l] = 0x20;

Count = Count

% 1000;
{Count / 100)+0x30;
0x30) ) BufDisp{2]

0x20;
% 100;

(Count / 10)+0x30;
0x30) && (BufDisp[2] == 0x20))

% 10;



BufDisp[0] = Count+0x30;

}
void ShowVal (unsigned int Num}
{

CountToDisp {(Nunm) ;

Display() ;
}
void Tx Byte(unsigned char Data)
{

TI = 1;
SBUF = Data;
TI = 0;
while (!TI) {}
TI = 0;

}
unsigned char Rx Byte(void)
{unsigned char Data;
while (IRI) {}
RI = 0;
Data = SBUF ;
return (Data) ;
}

void Init Serial (unsigned char br)

{

SCON = 0x50;
TMOD = (TMOD & O0xOF)+0x20;
TH1 = OxFD;
TR1 = 1;
EA = 1;
if (br == 48) TH1 = 0OxFA;
if {br == 96} THYT = O0OxFD;
if (br == 192) {PCON = 0x80;} else {PCON = 0x00;}

}
void Tx String(unsigned char *dptr)
{unsigned char i,Count;
Count = strlen (dptr):;
for (i=0;i<Count;i++)
{
Tx_Bytae(*dptr);
dptr++;

}
unsigned char _THO, TLO;

void Init Timer(0{unsigned int Freq)
{unsigned int Count;

Count = 65536 - (921600 / Freq):
THO = Count >> 8;

TLO = Count & OxFF;

THO = THO;



TLO = TLO;

™OD = ({TMOD & OxF0)+0x01;
TRO = 1;

ETO =1;

EA = 1;

}

void Timer() IntOn (void)
{ ETO = 1;

}

void TimerQ IntOff (void)
{

ETO = 0;
}
void Timexr0 On(void)
{

TRO = 1;

}
void Timer0 Off (void)
{
TRO = 0;

}

void Serial IntOn(void)
{ ES = 1;}
void Serial IntOff (void)
{ ES = 0;
}
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