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Abstract

This thesis is study about the Light Buoy Synchronous Lights
design and implementation using the GPS receiver module.

The Light Buoy is a facility which shows a safe route of the
sea. The most important function of the Light Buoy 1is the
synchronous flicker showing the route certainly.

However, the synchronous flicker form using mainly up to now
makes difficult to the correct implementation because it occurs a
time lag between the Light Buoy with the passage of time.
Presently, the most effective way to use the Light Buoy flicker

i1s using the crystal oscillator which has marginal error of

10 " "~ 10 ~ % second.

The ways of wireless data are used to solve these defects but
these ways have several problems. First of all the frequency
allotment is needed to transmit the radio and the available range
is limited which is between 20 km and 50 km. So due to system
errors of the ground, serious problems will be ocurred.

In this thesis I implemented the synchronous flicker of the
Light Buoy with good GPS which is safer and more trustful
than any other systems. As a result, I could conformed that
however time may passes the Light Buoy which uses GPS with
very high precision Reference clock always becomes correct

synchronous flicker.
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<Table 2-2> Sort of Aids to Navigation
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<Table 2-3> Equipment statistics of Aids to Navigation
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A 3 & GPS
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<Table 3-1> General clock reference
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(1) v= BAZ1E A4

n] kel oF o 7] & 2] 21 (NOAA ; National Oceanic and Atmospheric
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Administration)ol  2]8] *dH2 JE vt A Y AA
(GOES ; Geostationary Oceanic and Atmospheric)< A% AFol A
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NOAAO A ¥ H vlae 22& ol FAss WAL Hsa

32
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Institute of Standards and Technology)ol Al 93l U+ =
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3.2 GPS Al =% T4
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O~

(1) GPS9] AA 2 A4 M2

GPSE AHZT =29 A ~"og <38 3-1>3} o] ol AT

A% AT, AgAHBEA ) F Y 3REOT T gk,

’

o 2470 A T(21+3701 9] <l A)
o F7] @ 1147t 58+
o W% : 20,183 ~ 20,187 km
(AAANE A4 A=4F °F 36,000 km)
o A= 6709 AAAEY

o A AZRe] A AAIA

» Al AL A 270 + FRE AA 270 (A 19078 ~ 10 M)
o F2WA I BT vz HE(CDMA ; Code Division

Multiple Access) W2 92 L-band ¥F43} o] £[18].

» L1 = 1.57542 GHz, L2 = 1.2276 GHz
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<Table 3-2> Signal of GPS satellite

T34 MHz
AR Fos
fo 10.23
b1 154 fo 1,575.43
Hh 5 o}

L2 120 fo 1,227.6

B RS BIPAR - C/A == fo/10 1.023
= P == fo 10.23

g o A 4] £0/204,600 | 50 x 10 ~

A9 Az F A Fe HF 2 (Pseudo Random Noise Code)+=
Aol Al atAY SAS #Hste] ALEH

C/A(Coarse/Acquisition  Code)™=  SPS(Standard  Positioning
Service)Z}i1 % &}, dul A& 28 02 Short code 1.023 MHzY
F34E 7FAY, 1Ims vith vbEelt 223 P-Code(Precision
Code)= PPS(Precise Positioning Service)gtil® 3}H, FAIS O 2

Long binary pseudo-random sequence 10.23 MHz¢ F34+5 ztx
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™| 1T = - ==
Y0 AL ALD]

<8 33> GPS =410 =X

<Fig. 3-3> Structure of GPS receiver

(5) GPS & 993 =A7]

o] ARG 2xze] AzE A Al dolE st g A7

ox
ol
20
rr

= Lafolr. dwrH o §Ao] AAle] A A AtE A A
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< Wi AFgE AAZS AAA Aok 2Py 100% A
7] W&o ol o3 A7} EAEA )
AlZE Szke} 1A SzkE ] Fatoll A AlE HAIE] Wl Al bl

rr

8l

BA 57 gito] 2 oS na Auyoez Ao Holt),

Adape]l Aa A A3 k7] feke] A A AHEAE F
g AAIZE odofoR sAIRE Fr)stE AAE Fds e A EVleet
ok 7 AMAL Abolel @ ak7b EAIGTRAL ThA Sk o] & W] F7b
o] ot WaEd @A Fafer dh

GPS QA& A8 AREAE Akele] 7elel ARAZ(PR
Pseudo-Range)= 2 Al A< F217] AJA nvlolo]~ Qo] 32
= WY @S gaA ol

e S
ol 71 A, 2, AAAE, i AA A

CtAE A7, AERFAT] A vololx 2%

TAEAM GPS 148 AAE (4, 4,2 AR HAE

(./T”y Y w Zzt)g}l *3]_13‘_:]_’

P, = \/(;r—;r”)2+(y—yz,)2—|-(z—z”)2 + Az, °l

upebA 470 ol kel WA Aol dastal, 470 o] el GPS $14 ol
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=
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=

5
R

[e)

102 A wol o] &5 AT
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Hxd HAFHY GPS 417 REH}O F4l> RS-232C Algl4

Az FAAEE <38 4-1>3 2},

B8PS ey !
._-_]

Max 232 |=»| RS 232C | =% | :

<8 4-1> Al2dI0I& AIAE 8T

<Fig. 4-1> Configuration of simulation system
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PICE tiAlsl] <3 4-1>3 #Zo] Fdg ALY HFH Al=d 2

ek GPS #4171 2 tE ol &ete] A T4

Ade AA B
o] 44

F Azko] Aol web A28l A Bel 27 Alzbo] ol

7F v s gob & F sl vk GPS AFE Al2=¥] A, B

i

237k Ae MA@ Tuvh BAF LAE FRoR ¥

Ao Aol 4E Folurlzk WE eReh

<H 4-1> AAE A, BS AL

<Table 4-1> Specification of system A, B

GPS A, B 4217] A%

F b L1, 1575.42 MHz
C/A 2= 1.023 MHz #
A 12
A 7 1 us® GPS A|ztel &7]3hd
714 E #H o] =
ik t Qo 42 EA, RS-23Y/TTL &1
== X2 EF WA X : SiRF Binary and NMEA-0183
g TTL
A 7k~ H2 A&7 0 100ms
1PPS H 2~ A7y 2z B ok(+)o] B
=2 : +1 microsecond GPS Z*o] %=
23 ZA5FH A, B AE

FUES=TE

Picrosoft Windows 2000
5.00.2195

Service Pack 4
ALEXA EHE:
user

52455-016-1993526—-09195

==

Intel{R} Pentiumm
[RY 4 CPU 2. 40GH=
ATA8T CORMPATIBLE
490,992 KB RaAR

- 253 -



Aol dM <™ 4-2>0 M9} o] FVIHEA ALY UTCTL

il

S0 U= GPSAA A 483 HolHE Fwdlae M T4
sk 1 HolH(GGA ; Global positioning sysetm fixed data)E &

e Wkt olE s dEg= FFAAANA AFHE FTAE o
EeolHQl stolHEnEd 2RO o]gste] GPS EE Ao H o]
B $FaS 9l AlgHE T2 EZ(NMEA ; National Marine
Electronics Association)2] ©lo]¥ X W& 2138} t},

g = AEo e AFEE ¥ wlAAQ GGA HolH o Wl

<E 4-2>% <F 4-3>0] YJErE ure 2o

GHIIHED'S

19E B3O DIV 8O B s

D|s| 5|8 oo &

gGPGLL 360000000, N, 72000+ gao’o £28 msm%pl Y13
G J kbbbt Bg 50‘0',\7 ) - N

$EPANC, 235949 000, ¥, 36000-0000, N, 72000, 0000, E, 0. 000000, , 091102, +31
$6PYTE, , T, M,0.000000,N,0 aaaoag

$GPGGA 235950, 000, UUUD N EOB QQQQQE 0,00, 50 Q §.¥ H,Q.U,MJO.O,ODDD*?E
$3PGLL, 35000,0000, N, 72000.0000,E, 235950, 000, V+ 5.
$¥ersion 231.000.000

3TOW: 442452

K 1233

$POS: -3287740 4048227 365ITEL

3CLK: 92296
JCHHL 12

$Baud rate: 4800 System clock: 12.277MHz

$HW Type: S2AR

$asic VYersion: 0x20

$Clock Source: BPSCLEK

$Internal Beacon! O3

$GPGGA, 025501 . 063, 00000000, N, 00000,0000,E,0,00,50.0,0.0,M,25.3,4,0.0,0000+4F
$GPGLL, 36000, 0000, N, T2000.0000,E,025501 , 063, ¥«1F

FAPBES AT iy i s 500,800,580, 0405
$GPGSY,3,1,11,08,80,052, 00,15, 64,322,00,15,38,283,00,21,38,220,00+78
ioPaay, 3,2,11 26,34,063,00,23,25,316,00,05,24 157 ,00,29,17,075,00+73
SEPGEY, 3,8, 11, 17,14,180,00,14,07,275,00,30,05, 178, 00=45

$GFRMC, 025501 . 083, Y, 36000.0000,N,72000.0000,E,0.000000, 290803, , +36
SGPYTG, T, 8,0, 000000 L0 000000 fw4E

$EPGEA, 025502, 068, 0000, 0000 M, 00000, 0000_

<8 4-2> GPS =4 BAIX

<Fig. 4-2> GPS output messages
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<H 4-2>

GGA CIOIE &4

29

<Table 4-2> Explain of GGA date format

o] & o S A
o) $GPGGA, 161229.487,3723.2475,N,12158.3416,W,1,07,1.0,9.0,M,,,,0000%18
WA =] elo]lt] | $GPGGA GGA Z2EZ 3¢
AA AAA |161229.487 hhmmss.sss
A= 3723.2475 ddmm.mmmm
5/ A N N=5% or S=9%
7= 12158.3416 dddmm.mmmm
/A A A W E=%% or W=A%
GPS == =9l 1 Hol & A #x
TV
<CR><LF> w2 7] o] =

<E 4-2>94 & £ U5o] GGA HolHE o8 714 AHE I
stsla . o] T UTCE ms S 97HA AHAIS] FA] o] Qo)
<H 4-3> /Xl 08 XAIX
<Table 4-3 > Position Fix Indicator

z A

0 PAGH weq

1 GPS, SPS R x=19]

2 25 GPS, SPS =9

3 GPS, PPS = =4

4 GPS, RTK 2 x=29]
<E 43> GPS £21719 RE AUARE YElFE 94

A ANNAE AYE Aol



411 =239 44

GPSE B 418 NMEA 9 WA[A] oA dag doly i

pE

fo

% ol gstel FRRL FAR

<Y 4-3> ABYolA TR a2 2 e Wil Ao},

< RS—232C = E &t >
VA 7

E= 2l XH A
4,. — T 1 =
MNO
GPS =2 = =tel
/ UTC AlZF FEA| /
=g =78
=75 !

< RS—232C = E ¢F

1o

)
C EE:L;I = )

<8 4-3> Al2dlold W= OOolo O

<Fig. 4-3> Internal diagram of simulation
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sto] HIFE WlEF o] At Eol2E NMEA ©lojg F =9

WA 2 LEE W & WY EdAd 42 52
(3) EAAA 45
SaE 2 el Ho g &) ko] 621 M ghol W

o AL GGA dolE Tl T A AJE7E 1 o] Hojof ZuE
GPS RE= Hu&= Aot}

(4) 4 =

TAE GPSe UTCe =#H Alzdleo] Algto] A= &l u o

G52 ol gal Ane nAGe oW Az A3} Folx FY B
Ee Au $/149e FAL,
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if(CompareText(command,”"$GPGGA")==0)

{
memcpy (gps_time,buf+7,10);
memcpy (enable,buf+43,1);

memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time,2);
hour = StrTolnt(temp) + 9;

if(hour>=24) hour-=24,

memset(temp,0x00,sizeof (temp));
memcpy (temp,gps_time+2,2);
min = StrTolnt(temp);

memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time+4,2),

sec = StrTolnt(temp);

memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time+7,3);

msec = StrTolnt(temp);

<O8 4-4> AIE8dI0ld T2 AA (1/2)

<Fig. 4-4> Simulation program source (1/2)
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void __fastcall TMainForm:: Timerl Timer(TObject *Sender)

{

int com_sec;
MainForm->ComTimelLabel->Caption

= FormatDateTime("hh’:'nn’:'ss ','zzz" Now());

com_sec = StrTolnt(FormatDateTime("ss” Now()));

if((com_sec%StrTolnt(MainForm—>DelayCombo->Text))==0
&& MainForm->ComShape->Brush->Color != clRed)

{
MainForm->ComShape->Brush->Color = clRed;
}

if((com_sec%StrToInt(MainForm->DelayCombo->Text))!=0
&& MainForm->ComShape->Brush->Color != clGray)

{
MainForm->ComShape->Brush->Color = clGray;

<08 4-5 AlE2diold Tzl A (2/2)

<Fig. 4-5> Simulation program source (2/2)
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412 A EHlA A3

Alz="lE ko] =24 A3 GPSolA F4lsk= UTC zkel & Bl

r_{

B35l 9late] Alz®l A Be %7] AA WS <1d 4-6>7
<Y 4-7>0| A BE vpe} o] FA AT

AAA GPS A7 2 Azbe) exts BA dudEse AR

ol
-

of Alzwlzbe] 27 AR 718 AT

_[1¥]
~gps 0] U
23 A7 gyl E 0
A2 .
port pr— ?PS 14t 021810.759
SH2AE ;0 iti1si10 759
Baud Rate |4500 ¥
- A2 TN
:I Vo oo 8 RHA: T 14:18:10 689
. r“““‘:] _ oml =g
Data Bits |5 h opg BC. 1 =21 oEH
B49E 25
Parity Hone 'I I
jooH =
Stop Bits |1 'I ﬂ_il" e
o s 1 R B
A wues W47
§GPGGA, 021510, 759, 3514, 4695, N, 12904, 82348, E, 1,03, 19.0,-32,1,1,25.3,1,0.0, 0000 *5F
§GPGSL, 4, 2,30, 18,26, 5150 s00,27.6,19,0,20,0704 A

§GPGIV,2,1,08, 18, 67, 178,38, 23, 58, 305, 00,30, 42, 166,45, 09, 38, 046, 00+70

$6PGIV, 2,2, 08, 14,33, 306,00, 15,22,238, 00, 26, 08,098, 37,21, 05, 196, 36576

$GPRNC, 021808.760, &, 3514, 4683, N, 12904, 8246, E, 0, 318578, 317,29, 290903, , #02
§GPVTG,317.29, T, ,H,0.316578,),0, 569994, K#5E

$GPGGA, 021809, 760, 3514, 4689, 1, 12904, 5240, E, 1,03, 19.0,-31.9, ,25.3, 1, 0.0, 0000+58
$GPGLL, 3514.4669,1, 12904, 5240, E, 021809, 760, 4%37

§GPGIA, A, 2,30,18,26, 1y, 500y, ,27.6,19.0,20.0%04

§GPG3V,2,1,08, 18, 67, 178, 38,23, 58,305, 00,30, 42, 166,45, 09, 35, 046, 00770
§6PGIV,2,2,08, 14,33, 306,00, 15,22, 238,00, 26, 08,008, 37, 21, 05, 196, 36+76
$GPRNC,021809.760, &, 3514, 4669, 1, 12904, 8240, E,0,294511,313.07, 250903, , #0D
§GPVTG,313.07,T,,M,0.294511,N,0, 545424, K¥51

§GPGGA, 021810.759, 3514, 4695, 1, 12004.8234,E, 1,03, 18.0,-32. 1, ,25.3, 1, 0.0, 0000*5F
$6PGLL, 3514.4695,1, 1290¢.8234, £, 0216810,759, 4¥3B

§GPGSL, 4,2,30,18,26,,,,,4.,,,27.6,19.0,20.0%04

4] ¥

<8 4-6> AIAE ASl =D| SJI8tH

<Fig. 4-6> Initial synchronous screen of system A
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=[0I

—Gp5 0] & ST

— =2 o |

8 ¥ EoE ]

e
Dart |con1 c ‘ll' Ges AIZH :  021810.668
el

AL . 11810 669
Baud Rate |4auu v ) ZEAL . 1118010 925
n
. —————. B H =
Data Bits IS v gps DL, 1 b
BAE I
Parity INDnE i —_—
FaH 2
&wsnﬂl | [221¥ is

o 2E £7] 2 E]
AR rEs WA A

$GPGGL, 021510, 669, 3514, 4183, N, 12904, 8716, E,1,03,19.0,0.0, 1, 25,5, 1,0.0,0000#45

=

_,_.
aln
=

alr

$GPGSA, A,2,26,30,18,,,,1,,s,,27.6,19.0,20,0%04 A
$GPGSV, 2,1,08, 18, 67,178, 32,23, 56, 305,00, 30, 42, 166, 40,09, 37, 046, 00#70
$GPGSV,2,2,08,14,33,306,00,15,22,237,00,26,08,098, 40,21, 05, 196, 44572

$GPRNC, 021508, 669, 4, 3514,3521, N, 12904, 8585, £, 0,000000, , 290903, , *1F

$GPVTG, , T, ,¥,0,000000,H,0.000000, K#4E

$GPGGA, 021809, §639,3514. 4035, ), 12904, 8816, E, 1,03,19.0,0.0, 1,253, H,0.0, 0000 F4E
$GPGLL,3514,4035, N, 12904,5816, E, 021509, 669, 1%37

$GPGIA, A, 2,26,30,18, ) rasrrs27.6,19.0,20,0%04

$GPGSV, 2, 1,08, 18,67, 178,29, 23, 56, 305,00,30, 42, 166, 40,09, 37, 046,007 7L

$GPGSV, 2,2,08, 14,33, 306,00, 15,22,237,00, 26,08, 098, 40,21, 05, 196, 43 #75

$GPRNC, 021809, 669, 4, 3514, 4035, , 12904, 8816, £, 0, 000000, , 290903, , *1F

$GPVTS, , T, , ¥, 0.000000,H,0.000000, K548

$GPGGL, 021510, 669, 3514, 4183, N, 12904, 8716, E, 1,03, 19.0,0.0, 4, 25.3, H,0.0, 0000 #45
$GPGLL,3514,4183,N, 12904.5716,E, 021510, 669, L73C

§GPGIL, L,2,26,30,18,, 5,40,y ,2746,10.0,20.0%04

4] 3

<8 4-7> AIAE B2 =D SJI8tH

<Fig. 4-7> Initial synchronous screen of system B
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42 28 A%

<E 4-4>E o 7 AZH5047H9] by AEdeA WL FD
ARz AR Aol E AR V)EE Aol

o] Y ANT Fal @A A9 A4de BALES F89 @
b Al = 1A on Aol U ofw Axwnd Hejv
GPSel ohg A, A4, A4S A w2 A HA

<H 4-4> AI2F X012 21t

<Table 4-4> Result of time difference

%27] 718 | TN A | 207 A | 504 A
GPS A)ZF | 11:18:10.759 [18:39:25.569| 07:41:45.715[09:23:17.528
A"l 27 AJZF | 11:18:10.689 [18:39:24.889| 07:41:45.796 [09:23:17.931
A GPS¢} =4
_ 00:00:00.070 |00:00:00.680| 00:00:00.081 |00:00:00.403
Nzt Aol
GPS AJZF |11:18:10.669 |18:39:25.648| 07:41:45.788 [09:23:17.615
Al2~" 24 AlZF | 11:18:10.925(18:39:25.166| 07:41:44.782 109:23:16.356
B GPSe} =4
B 00:00:00.256 {00:00:00.462| 00:00:01.006 |00:00:01.259
Al ZE z}o]
Alz="l GPS A1ZF | 00:00:00.090 [00:00:00.079| 00:00:00.073 |00:00:00.087
A, B
Az | 27 AR | 00:00:00.236 |00:00:00.277 | 00:00:01.014 |00:00:01.575
2=}
T5A1ZF 43} | 100717 A3} | 125A17F A3} | 150412 33
GPS AJZF |10:20:31.576 |11:28:04.881| 12:25:09.713 [13:10:24.824
Al2~" =24 AIZF | 10:20:31.214 |11:28:05.156 12:25:10.345 |13:10:25.379
A GPS¢} =4
) 00:00:00.362 |00:00:00.027| 00:00:01.272 {00:00:00.555
AZE Fel
GPS AJZF |10:20:31.271 |11:28:04.788| 12:25:09.627 [13:10:24.589
A"l 27 AJ7F | 10:20:30.827 [11:28:03.565| 12:25:08.316 [13:10:23.162
B GPSe} =4
B 00:00:00.444 |00:00:01.223| 00:00:01.311 |00:00:01.427
Ak ol
Al2="=l GPS AlZF | 00:00:00.095 |00:00:00.093| 00:00:00.086 |00:00:00.065
A, B
Az | =4 Az [ 00:00:00.387 |00:00:01.591 | 00:00:02.029 |00:00:02.217
=}
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<Y 48>0 AF AHE B W Y 2 EHL AL

i

»
®) A, B9 27 AZE Azto] A3 W oW AW rAow
Mt ohUel Biddes dat 2% 4 &

FA o714 fold P GAE Akl wol Aol wep x7]
AR AZ=RE 79 Az Aolzh o] Motk ¥ Axw

A ZkEk UTCY 2247F Ad) 142 A5 Y42 F7)

3o
i
e

Zoltt.

AlAE A, BOl GPSeF 221 AlZ2F AHO] "l
MR
1.607

B oAA&E A

LI = =

<8 4-8> A, B AIAE XAl AlZE X0l Hiw

<Fig. 4-8> Comparison of the time difference between system A and B

53] F A&E AE Aols AL @ wl= <Id 4-9>0lA

d o kol FdeA = Ao exrp A s



0 GP= AlZt
B =Z A2

<8 4-9> GPSet =2Z AIAEZ2ES| Al2E X0l Hlw

<Fig. 4-9> Comparison of the time difference between GPS and local
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A5 HRE 4d 2 29

o] oA &= PICI6F8763 A7 tj~Fd o] (LCD ; Liquid Crystal
Display), GPS 417] &, W3 tho] S =(LED ; Light Emitting
Diode) & o] &3t A dE THE F7IHETS FHIA

51 #H7ln= 4

5.1.1 B7tueE A7
AT B/ AEL Sl SRS FE Aed Ane FH0

2 BASA i, GPS Ats AAFgoer FAste] FU|HETS
=

TEAT. HF BRE FAL ol = <

(R

GPS ==&12]| GPS ==4&17]

PIC 16FB7E PIC 16FB76

v v
G_CD(UTC Al 2F E:’\ID GCD(UTC Al 2F EMD
v v
(%-‘?’-E(%%) e ) (5:-‘.:'-&[9%—15} =§5>

<Jdg 5-1> HItEE 24

<Fig. 5-1> Configuration of test board
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512 +4d 373

MPLAB IDE(Integrated Development Environment)

MPLAB IDE& 7€ 9xd A& 3 PICI6F % ‘PICISF Z Al
nfe]lARAEEY, 'dsPIC ¥ YA E Ald AEEH 'Y 2/ 54
2o dadelse] AMgEE RO e] e Eoltt.

H7lR =9 PIC Z2a9 g A3 Tzads 72357

A= 27k @A 7 E ek

° XL/HQ PIC 4§:7_DE 01;\4]1:'_ O]_‘— 1;}74]
o JAEYE FAE IAMHEX) FUE PIC A4 FolHE
ol PICO] 7] &3l @A

<19 5-2>% MPLAB IDE 28 3HS el o= GPS
FA7IE o] g3l LEDE 7148 E A7 Alo] TEzad oz PIC

of 71&3l7] M9 C Aoz ZYI ~22~E MPLAB 3ol A e

PIC Z29e ol 4837 18] ¥ LRolAE vho] 22 Aol

A WEsE MPASMelet: A8 of4EdE Agd. oA e 7}

4 )zAe ZEagoes vhelanPAe o ofF o & #elsol
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1t £ § o HE ol 3ol AYE WA RUS PICY TR

H ool 71533

a1

"MPLAE IDE

File Project Edit Debug PICSTART Plus  Options  Tools  Window  Help

S IENE CITE EY T EI N EY N R

o= = Efpic.c

ff****************************************
/# Light buoy using GPS receiver module =
f7 2883, 1A, *

// Programmer : Lee yong chul *
ff****************************************

finclude <16F876.h>

fidevice pic16f876 *=8 adc=18

fluse delay (clock=L4BBHEB0)

fluse rs232({baud=4808, parity=N, zmit=PIN Cé, rcv=PIN C7)

char RxBuf[98];
int RxP=8;

#$INT RDA
Rxz1nt()

{
RxBuf[RxP]=getc();
if(RxBuf[RxP]=="tn")
Transaction{RxBuf);
else RxP++;

}

void Transaction{char =buf)
<% 5-2> MPLAB IDE =2 ] &4
<Fig. 5-2> MPLAB IDE program
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513 H7lR = g g8 A

PIC B7lR= 22392 Holy 5% B ZRId 227 o
A AR P Aol TR Wz A A El
il

< H7hRE= AA WEF deoly s&5s YE

( x= )

Y
B E 43 |a——

'

ololef 4

EUM AE}

>

YES
UTC 22| A}
CIE|HE =&t
EHg Y
L ]
EMM T&

<J¥™ 5-3> UI0IH SE%
<Fig. 5-3> Data flow
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if (RxBuf[3]=="G" && RxBuf[4]=='G" && RxBuf[5]=="A")

{
memcpy (gps_time,buf+7,10);
memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time,2);
hour = atoi(temp)+9;
memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time+2,2);
min = atoi(temp);
memset(temp,0x00,sizeof(temp));
memcpy (temp,gps_time+4,2);

sec = atoi(temp);

if ((sec % 3) == 0)

{
output_high(PIN_CO0);
delay_ms(1000);
output_low (PIN_CO0),
delay_ms(1000);

} else RxP=0;
enable_interrupts(INT_RDA);
enable_interrupts(GLOBAL);

<J8 54 PIC ##5 Z208 44

<Fig. 5-4> PIC operation program source
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