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ABSTRACT
In present, vehicle necessary to transfers and travels that have expensive price and income for
belonging. Also, it needs to protect whenever risk to thief, This project is presents application of PIC

microcontroller family devices, that control it’s vehicle by send short message in mobile (SMS) and adapt

GPS system for position search. They are increase quality and improve protection.
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GOOD GDOP
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SUBFRAME K oNE SUBFRAME = 300 BITS, 6 SECONDS —
1 [T | How | SV CLOCK CORRECTION DATA ] T
ONE
2 |mm |How l SV EPHEMERIS DATA (1) i
3 |Tum | How | sv EPHEMERIS DATA (1) | FRAME
25 PAGES OF SUBFRAME 4 AND 5 = 12.5 MINUTES
4 lTLM ] HOW l OTHER DATA (IONO, UTC, ETC) } 1500 BITS,
30 SECONDS
5 | M | How [ ALMANAC DATA FOR ALL SVS l L
K—  ONE WORD = 30 BITS, 24 DATA, 6 PARITY —)
TLM
TELEMETRY WoRD | &-BIT PREAMBLE | DATA | pariTy|
HOW
ANBGTER G 17-BIT TIME OF WEEK | DATA I PAR]Tﬂ
GPS NAVIGATION DATA FORMAT

31 217 saAImMWYNITIINMIHII 04

9 =

5’ aa oo ° &’
UBNMINUUYAVDYAIINATIUNSY i]wLaﬁTﬂEJﬁugimmﬂixﬂauﬁ'w%gmmumaawawumimmﬁ%

U

ToTuaiosagae e lnsessuduanaannsadsaiiumlumsniuravesdaua e (Phase dela
v v v o y

Y
> ¢

MnannanIwTuLs someale Te Tuadiles

o a

] 9 [ I3
ninmlsuvesdeyafinatnise diufinsessudaaa
v E4 ] b4
fuiiudesldfedeyalu 3 dunlsuusn winannsofildsudeyadindnnnmuiisudauddadn i
aansadaftadmisdagiuveaniessudyanald lummguimsudeyannauiisudais
a [} 9 a = 3 A o 9 4 9o ¥ 1A o
wiunmeddes 18 i neuiiezdwsnihdeyanamuainldd o ldudiiosmndumsuoin
a ' = A o "9 s =) n’: [} ' Y 1w a 9
anfisuudazanszudunie sy lindeuiu  8anals lawsanswarmhidumlsun 1 1]
@ A v o A 'i‘_] o 1 VIﬁlw 9 (3 ) aq (]
Suindiels  Antuivedlumsilsziudnz ldsudeya. 3 Fumsuusnnneuiion Inead adwedin
] d' 9 [ 9 ld'o Id' a =) - ] ] Y o a o
wiueu szoznaniilflunssudeyavhfiduiiuezedi 30 Jurii visagetiedin ldhnssradisa
o ' A o o Y ' ol a 4o
dAumisveuniessudyy sz ldalesinisnlssina 30 Juriiuies
2.7 M3MNUve 3095 UFyaNdNOT (GPS Receiver Operation )
2.7.1) msnﬁanmuﬁw (Satellite Tracking Selection)
nszuIuMsunsadyaueziselag niessuezinatufionals Tnud a1y 18 uns
@ ° o A a o =4 o &' 4
unsadyana Tasezihimsfums i Slevesmuiioufiogluidouasdendyauauiionainiy e
maufiougaunsamiessuszannsoduegoadeymives Msauuuauazdeyauaasaniuzves
a o & A a A o v vy a ' v
aufsunamuagimsenaruiiouyeuniessvezaelddeyasinaruiivusdinies 4 aslums
° 4 9 1Y ao o ° o ] 4 @ [] v °
fuan inTesiuensudeyaynanluiidounimsdnnueoh 18 udinsesfudulnajszvimsiden
= [] a ° & ' ° 9y @ n’: A
arufion liinaduly Tunsdnaadissnnilymmsgunnlumsdnauazdunu daiulumsden
a a v 9 a Aad - o a ~ "
anifioniszsudeyacamzaniisunangai ldnindygaunsaaruiioualausn nieerv@ensin

a a o ' g ag (Y
anfioui Iddyananewasn 18 Yusgiunisesnuy

a/a



23

(%
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Antenna

Miser Data Bit Alignment

Data Bit Havigation Message Data Parity

Preamplifier Demodulation Data Decoding

and Down Converter and Position,
Code Control Satellite Positions Velocity,

r

and Time

Pseudo-Range _}

Corrections

Ci& Code | C/A Code Measurement | peeydo-Ranges

Generator
f Receiver Posttion,
Velocity,
Time Measurement and
Clock »{ Time Conputations

Simplified GPS Receiver Block Diagram
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= ad o [l o_ 1 a @ =
P(Y) uaz o 42035 Bngdl d1amsmsiisesiideyamndnunivosniniiouais qITYY N Ha
EY o = W
Foyani llvesarafioy il
- nawmzﬁt’h%gaaaﬂmﬂﬂmﬁ&m (time of transmission of the message)
- Hand- Over Word (HOX) for the transmission from C/A —Code to P(Y) — Code tracking
- foyamsud ludryaanWnT (Clock Correction)
- JoyadlioTa
- %’@gauﬁmﬁmuwmmmﬁaud&ﬁmq}m (Health data for the Transmitting Satellite)
/] - ) o o ns/‘ = = o o
- i Iawerivsadmiudaesduussoimalele Tuaiflos (Cocfficients for the lonosphere
delay model)

- lpuer WiFoarioA a8 UTX (Coefficients to calculate UTC)

50 Hz Data Bit Stream

Navigation Message

|

i [ 1 In-Phase
2 S kammer Low Pass Filter { ) A2 Y
| Numericalhy q A . i

Controlled .‘_ Bi-Phase 1"+ Q™ = Signal Power y
g90° | Oscillator Lock Loop To C/A Code Control 7

‘ Fitter (maximum signal power
indicates code correlation)

Low Pass Filter A2 1 Q2

Q (Quadrature-Phase)

GPS Data Bit Demodulation and C/A Code Control Block Diagram
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Code
Epoch
Shift
Control

G1 Shift Register = 1 + X° +X*°

(R

L

10

® = Exclusive Or

Gl and G2 Initial State = all ones

G1 Code

G2 Shift Regisier = 1+X+X +X"+X5+X+X'°

X

1

2

3

4| s

6

7

9

10

(Taps 3 & 8 = PRN 3

PRN Code™ ~

®—b C/A Code Chips

= ;’hase Taps
X

G2 Code

GPS C/A Code Generator
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GPS CIA Code Assignments
Sy G2 Phase | First 10 Chips

PRHID Taps

1 2&6 1100100000
2 J&T 1110010000
3 4&8 1111001000
4 5&9 1111100100
5 1&9 1001011011
6 2&10 1100101101
i 1&8 1001011001
8 2819 1100101100
g J&10 1110010110
10 2&3 1101000100
11 3J&4 1410100010
12 5&6 1111101000
13 6&7 1111110100
14 7&8 1111111010
15 &9 1111111104
16 9&10 1111111110
7 1&4 1001101110
18 2&% 1100110111
19 J&6 1110011011
20 481 1111001101
21 5&8 1111100110
22 6&9 1111110041
23 1&3 1000110011
24 486 1111000110
25 h&T 1111100011
26 6&8  |4111110004
2 7&9 1111111000
28 8§&10 1111111100
29 146 1001010111
30 2&T 1100101011
kj | J&8 1110010101
32 4&9 1111001010

a‘ 13 v L =
é‘lh’l 2.21 HAAIMINMHTUANTIHABLID VDIV NWIOT
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2.9 M3IAVINMIVOITZUVDND (GPS Service)
Y a aa d" ] Y a [~ A
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o . o '
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3 v d A
2.9.1.MSURARM KUV DAY 30N HIBA (Precise Positioning Service : PPS)
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. iy Yo ' . . o A
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a @ @ ) @ o
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sHA P(Y) UBa Linay L2 lumsfiuon
2.9.2.ﬂ1§‘1JE]ﬂﬁ]l!"ri‘t\!'\ilm‘ijﬂ1ﬂ§§1u (Standard Positioning Service : SPS)
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2.10 193§ 14 NMEA uazTsTaneaiilflumsdemsvesiiton
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qﬂmwmmaﬁﬂmaﬁﬂ&mu{w

2.10.1 msouaastanalvivh (Electrical Interface)

mmiimffmmsa“l%’ﬂuiwuﬁﬁﬁada (talker) Boauaziif 15 Ulistener) arofinuzain i
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19190 2.1 !‘iﬂﬂi’)iﬂﬂﬂﬂcﬂu RNE N IE]1 e ‘YINﬂQﬂ‘H]Nﬂ‘UQTH

Sentences DESCRIPTION
GGA Standard output message for detailed position information.
GLL Older message for simple position information only.
GSA List of satellites used in solution
GSV Detailed satellites information including signal strengths
RMC Combination message of position and velocity.
VTG Standard output message for velocity.
ZDA Date/Time




Gﬂﬁ"lxi"?l 2.2 ANUHIYVIUIANDIA %samaa

$GPGLL, 3723.2475,N,12158.3416,W,161229.487.A*2C

Name Example Units Description
Message ID $GPSGLL GLL protocol header
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S= south
Longitude 12158.3416 ddmm.mmmm
E/W Indicator %% E=east or W= west
UTC Position 161229.487 hhmmss.sss
Status A A= data or V= Not valid
Checksum $2€
<CR><LF> End of message
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AN 2.3 ANURUIYVDIUINNDIA %%lﬂ

$GPGGA,161229.487,3723.2475,N,12158.3416,W.1,07,1.0,9.0.M. . . .0000*18

Name Example Units Description
Message ID $GPGGA GGA protocol header
UTC Position 161229.487 hhmmss.sss
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S= south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W L= cast or W= west
(sec table
Position Fix Indicator 1 GPS SPS mode.fix valid
below)
Satellites Used 07 Range (0-to 12
HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude 9.0 meters
Units M meters
Geoid Sparation meters
Units M meters
Null ficlds when DGPS is not
Ages of Diff. Corr. second
uscd
Diff. Ref. Station ID 0000
Checksum *18
<CR><LF> End of message
Table position Fix Indicator
O=invalid 1=Fix valid GPS 2=DGPS Fix 3=GPS PPS Fix

(98]

N
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ﬂTiNﬁ 2.4 ANUHUNYUVDIINNDIA %mma

$GPGSA,16229.487,3723.2475N,12158.3416,W.1,07,1.0.9.0.M. , . .0000*18

Name Example Units Description
Message ID $GPGSA GSA protocol header
Model A Automatic-switch 2D/3D
Mode2 3 I=No Fix, 2=2D. 3=3D
Satellite Used 07 SV on Channel |
Satellite Used 02 SV on Channel 2
Satellite Used SV.on Channel 12
PDOP 1.8 Position Dilution of Precision
HDOP 1.0 Horizontal Dilution of Precision
VDOP R Vertical Dilution of Precision
Checksum *33 meters
<CR><LF> meters End ol message

33
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M15191 2.5 ANUHUYVDIUTANDI A D)

$GPGSV.2,1,07,79,048,42,02,51,062,43,26,256.42.27.138.42%7

Name Example Units Description
Message ID $GPGSV :US\/' protocol header
Number of Message |2 Range 1 to 3
Message Number 1
Satellites in View 07
Satellite ID 07 Channel 1 (1~32)

Elevation 79 degrees Channel T (max.90)

Azimuth 048 degrees Channel'1 (Truerange 0~359)
SNR (C/No) 42 dBHz 0~99.null when not tracking
Satellite ID 27 degrees Channel 4 (1~32)

Elevation 27 degrees Channel 4 (max.90)

Azimuth 138 dBHz Channel 4 (True,0~359)

SNR 42 second Range 0~99. null not track
Ages of Diff. Corr.

Checksum ),

<CR><LF> End of message




A15191 2.6 ANUHINYVOIUIANDIA DISIEHT

$GPRMC . 161229.487,A,3723.2475,N,12158.3416,W.0.13.309.62.120598. *10

Name Example Units Description
Message ID $GPRMC RMC protocol header
UTD Position 161229.487 hhmmss.sss
Status A A= data valid or V= Not
Latitude 3723.2475 ddmm.mmmm
N/s Indicator N N= north or S= south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W 2= cast or W= west
Speed Over Ground |0.13 knots
Course Over Ground {309.62 degrees True
Data 120598 ddmmyy
MSL Altitude 9.0 meters
Magnetic Variation degrees = castor W= west
Checksum *10
<CR><LF> End of message

35
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1 O—1—Data carrler detect
§O——— Data set ready
20— Recelve data
7 O0——— Request to send
30— Transmit data
80— — Clear to send
4 O—— Data terminal ready
9 O—— Ring Indicator
50—1— Signal ground

DB Y pin assigment

Protective ground

711 2.23 Mesmemaiauvesaaziildanves DB-9

3
160——Receive data “g
4 O0——Request to sei
17 0——r— Receiver clock
SO——Cleer a send

SO——Dda set ready

— Request to send (2)
70—— ground

b 00— Bga teruna,
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[240—— Transmitter clock (DTE)
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O
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M13197 2.8 57adOnY3¥3ia 7 TA (7- Bit default alphabet )
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Hex Dec Character name Character I1SO-8859-1
0x00 0 COMMERCIAL AT @ 64
0x01 1 POUND SIGN £ 163
0x02 2 DOLLAR SIGN $ 36
0x03 3 YEN SIGN ¥ 165
0x04 4 LATIN SMALL LETTER E WITH GRAVE ¢ 232
0x05 S LATIN SMALL LETTER E WITH ACUTE é 233
0x06 6 LATIN SMALL LETTER U WITH GRAVE u 249
0x07 i LATIN SMALL LETTER I WITH GRAVE i 236
0x08 8 LATIN SMALL LETTER O WITH GRAVE o) 242
0x09 9 LATIN CAPITAL LETTER C WITH 199
0x0A 10 LINE FEED 10
0x0B 11 LATIN CAPITAL LETTER O WITH 4] 216
0x0C 12 LATIN SMALL LETTER O ~WITH g 248
0x0D 13 CARRIAGE RETURN 13
0x0E 14 LATIN CAPITAL LETTER A WITH RING A 197
0x0F 15 LATIN SMALL LETTER A WITH RING a 229
0x10 16 GREEK CAPITAL LETTER DELTA A
0x11 17 LOW LINE 95
0x12 18 GREEK CAPITAL LETTER PHI $
0x13 19 GREEK CAPITAL LETTER GAMMA A
0x14 20 GREEK CAPITAL LETTER LAMBDA A
0x15 21 GREEK CAPITAL LETTER OMEGA Q
0x16 22 GREEK CAPITAL LETTER PI n

0x17 23 GREEK CAPITAL LETTER PSI ¥

0x18 24 GREEK CAPITAL LETTER SIGMA Z

0x19 25 GREEK CAPITAL LETTER THETA U

Ox1A 26 GREEK CAPITAL LETTER XI E

0x1B 27 ESCAPE TO EXTENSION TABLE
0x1BOA 27 10 FORM FEED 12
0x1B14 2720 CIRCUMLEX ACCENT A 94
0x1B28 27 40 LEFT CURLY BRACKET { 123




A9191 2.8 SHAAI0NHI¥HA 7 1A (7- Bit default alphabet )(A0)

41

0x1B29 2741 | RIGHT CURLY BRACKET } 125
0x1B2F 2747 | REVERSE SOLIDUS (BACKSLASH) \ 92
0x1B3C 2760 | LEFT SQUARE BRACKET [ 91
0x1B3D 2761 | TILDE ~ 126
0x1B3E 2762 | RIGHT SQUARE BRACKET ] 93
0x1B40 2764 | VERTICAL BAR I 124
0x1B65 27101 | EURO SIGN € 164(ISO-8859-
0x1C 28 LATIN CAPITAL LETTER AE ) 198
0x1D 29 LATIN SMALL LETTER AE ® 230
0x1E 30 LATIN SMALL LETTER SHARP S B 223
Ox1F 31 LATIN CAPITAL LETTER E  WITH E 201
0x20 32 SPACE 32
0x21 33 EXCLAMATION MARK ! 33
0x22 34 QUOTATION MARK % 34
0x23 35 NUMBER SIGN # 35
0x24 36 CURRENCY SIGN o 164(1SO-8859-1)
0x25 37 PERCENT SIGN % 37 o
0x26 38 AMPERSAND & 38
0x27 39 APOSTROPHE 4 39
0x28 40 LEFT PARENTHESIS ( 40
0x60 96 INVERTED QUESTION MARK i 191
0x61 97 LATIN SMALL LETTER A a 97
0x62 98 LATIN SMALL LETTER B b 98
0x63 99 LATIN SMALL LETTER C c 99
0x64 100 LATIN SMALL LETTER D d 100
0x65 101 LATIN SMALL LETTER E e 101
0x66 102 LATIN SMALL LETTER F £ 102
0x67 103 LATIN SMALL LETTER G g 103
0x68 104 LATIN SMALL LETTER H h 104
0x69 105 LATIN SMALL LETTER I i 105
0X6A 106 | LATIN SMALL LETTER J { 106
0x6B 107 | LATIN SMALL LETTER K k 107
0x6C 108 | LATIN SMALL LETTER L 1 108
0x6D 109 | LATIN SMALL LETTER M m 109
0x6E 110 | LATIN SMALL LETTER N n 110
0x6F 111 LATIN SMALL LETTER O 0 111
0x70 112 | LATIN SMALL LETTER P p 112
0x71 113 | LATIN SMALL LETTER Q a 113
0x72 114 | LATIN SMALL LETTER R r 114
0x73 115 | LATIN SMALL LETTER S g 115




@159 2.8 SHAAIONHIFUA 7 T@ (7- Bit default alphabet )(710)
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0x74 116 LATIN SMALL LETTER T L 116
0x75 117 LATIN SMALL LETTER U u 117
0x76 118 LATIN SMALL LETTER V v 118
0x77 119 LATIN SMALL LETTER W w 119
0x78 120 LATIN SMALL LETTER W X 120
0x79 121 LATIN SMALL LETTER Y v 121
0x7A 122 LATIN SMALL LETTER Z z 122
0x7B 123 LATIN SMALL LETTER A WITH i 228
0x7C 124 LATIN SMALL LETTER O WITH 0 246
0x7D 125 LATIN SMALL LETTER N WITH TILDE il 241
0x7E 126 LATIN SMALL LETTER U WITH i 252
0x7F 127 LATIN SMALL LETTER A WITH GRAVE a 224

Y

2.12.1 Jvuamssuaavoia

U

@ [} I~ A @ =] PPN
mssudidoya waduen Toghodu 2 Tnuafemnd lnue (Text Tode) nag ey lriua (Protocala
L y vy 3 e o o o v Ay '
Description Unit Mode : PDU) msasdontu lumng Inyaiiuszdlumaideaiuideanisdann

9 @ ' 9 ' " 9 ==t a2 A 1l a ~ @ S A 1 [ Y
s vidneu naResdWoya lunag Tuua 8ni ad1alsaauly Insdnniianoeg uets liaiuayu
9 < o 4 9 o 1 LY [ ) [N d"d
s lraulwnag Inua Fansnsia (a3) wazasasia Gu) d1usylwding Iryadiiivaten
A aU “PCCP437”, “PCDN”, “8859-17, “IRA” 1Az “GSM” iljols U¥ouaafuilnd oo v=e1u
9 .
FoANY T IENITOAIAINISINT Ha/penTvie 19 laalFa e AT-CSCS AR5 18144 921U INVBUB
A A A Iy &5 ) ) wa
Jodevziaenmsooasianmuizay e lagen Jula
A h & o A A A Y oy A D g S < ' =1 YR
Msyeudeny InsAwiledomissudaweanuansadonldlans 2 Tnyanaazifiulédqa
& ¥y g o AY o w = o A A ' " W o o @ Y
mudenlHnng Inuasziidediianni Insduiiedeurnguetn limivayuiaziagniriad e

YK

ad 9 v 2 = a ' 9 a [ @ YA =
ATNMITVUDEDDATH T cmm‘wm‘lummumnmanmmwu “HﬁUWGﬂ‘iﬂlﬁ]Wthﬁzﬂ’JﬂUﬂ HANUan NN

9 9 @ w 3 [} o w 5
Ay lnuaszaunsaidennioasumsdisatazaeasia ldnngUuounimdesns lao lifides1iada

T

' ¥

=

=2 o 't 2 o o do g d” £y @
TuTassnuezyadsiingInue tazazaandsmdansutudesduluduvesmseenuuy
213 TnssahanazamilaenssuvedlulasnouTnsaaesnszna PICISF452
Auaulifves PIC 18F452 AuavtiadwqveslulasaeuInsames PIC 187452 aunsaagyl]
b
15129 A9
- 75 instruction Ai1e
- lumsUfiRausrideane 9214l cycle Boaunag 2 Cyele Tumdaiidumansz Ian
a 4o ya
- anudgagafitha1dne 40MHz (18F452-1/P)
o < w T o da &
- meihnusztludanyuzPipelinein Iiiims hamig 9y
- wieanud lUsunsy FLASH Program Memory YU 32k (14-Bit Words)

- wiheanuiweya (RAM) 1536 Byte

v
el
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mieanuitoya (EEPROM) 256Byte
ANT0ABLAUBINTOUADT TN 1A 18 umds

STACK 315zAU

IWIB3BBUS A (POR), (205 6w Inisies (PWRT) uag Oscillator Start-Up Timer
Watchdog Timer

annsaiienmsiloaiudoya’ld (Code Protection)
Trnuadsendandaaau (Sleep Mode)

@enTnua dygranim ldnatsInua
aunsoldsunsulaoldussdu +sv 18

Hafiduns TUsunsuDD ICSP (In-Cireuit Serial Programming)
i Ii@oe 2.0v-55v

A3z iiazes avasieiafo 25 mA

Timer/Counter 314731 4 #23A8 Timer0, Timerl Timer2 (8% Timer3
Tu(ﬁ]ﬁ Capture/Compare/PWM 311U 2 %A

Analog to Digital Converter A2 1azdoa 10 ¢ 8 uznuanioluda

S

T luaan1sdea1s USART

u

|3

nTn@ammfn“us:ﬁ'nuﬂﬁu"lm?;m Brown- out reset (BOR)
finesa /0 sweimlsznaudan A, B, C, D asE udagnes aezisauda s ud sy
uda 2l Vo $1un 33 da

PORTA=RAO-RA5 §117U 6 1

PORTB=RB0-RB7 $11711 8 1@

PORTC=RC0-RC7 §1421U 8 1@

PORTD=RD0-RD7 91174 8 1in

PORTE=REO0-RE2 $11714 3 1
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L1 wpp ey —30
- BES =P
2 1ra RES |22
< RA2 RB4 |37
2| pis RB3 |—2%
¢ | ras RB2/NT2 [—33
L RBI/INT1 [—2%
& | rm RBO/INTO |—22—
2 _1rm wp |—32
20 rm s —22
1L | vop rop 20
A4y (7
! oscucrrr N
1 ! oscarcLko ED4 N—
15— L reo RCZ/RY |—28
L0 B 28y RC6/X [—25
4 v R
B B — b R
L Ma O 0% o
030\ PR Ea2 10 2

18F452

30N 2.25 vaaananeg vodloFPIC18F452

(3 4

b k4 ] ]
ndgIuves PIC o3 18F452 Heziifiavua 40 viszdszneuludreniivimindgng Tavedl

(7]

k4
o o °

NdYaIU VO Port Manuaimau 33971 Tagaunsati 4 iudunanening Tdiamuaynun snidy
2 - 0/ : o o
1 RA4 daTaseadan gty Open Drain faiumindesmai hfdhundyanaenina wdes
Apdadumuyasw (Pull-Up). 1R dauniimdeanunsolfoneidnd uenannundaan vo udad
9 @ A - dy 4 S a s &
szneu ldhondyanadug Safie-ulides, 0913, viSiwatarvieeadamines Fuarunsadgy

] ‘e
wihnmshauveskundyauluudazur 1@l



g E 5 = N .,
15191 2.9 naaantinveanaeg vaa lulasaeuInsaaos

mé?tyiyma DIP 1/0/P Buffer Description
PIN Type Type

osCl/ 13 I ST/CMOS VT YYD OUNATY QIR

CLCKIN Y4 CPU

0SC2/ 14 0 - i nominavosdaaanni

CLKOUT M1 (1/493CLKIN) 140
TINAUVNIT YY1 OSC
itAiindanuin lunsiia
ldnsaneauuus Trnunasnse
WITRCAUDN

MCLR/ I /P ST VI IUITEAIENAN“0”, Y15

VPP naRtd I IURIS Jdsunsy
PIFYINTUNA/IO W NAPORTA
VAU IMBUNAADIRNA,

RA0/ 2 /0 TTL VHYYINTUNATY Y INOUIDN

ANO ANO
AF YR IBOUNA AW,
VYU IUOUNAT YR IUDUIADN

RAT/ 3 /0 TTL ANI

AN1 YY1,
VINUYVOUNATY A 10U IADN

RA2/ 4 1/0 TTL AN2 nazd YR v U8 1984

AN2/ au(-)

VREF- VA YIUBUNAAD YA,
NMAYYIUDUNATY Y IUOUIADN
AN2 HOZV T YIS IAUD 19D

RA3/ 5 1/0 TTL au(+)

AN3/ VT YU TUNRADHA,

VREF+ VT Y Y IUDUWAT Y QY IUUIWA
w01 Inileso

RA4/ 6 1/0 TEL ANy IuduRRA R,

TOCKI VYU UDUNATY Y IUOUIADN
AN4 1z Fyy1a Slave Select
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RAS/
SS/AN4

I/O

TuTnuamsdeasuuy

Synchronous Serial Port

RBO/
INT

RB1

RB3/
PGM

RB6/PGC

RB7/PGD

33

34
35
36

37

38

39

40

/0

/O
/O
/0

I/0

/o

I/0

/O

TTL/ST

TTL/ST

TTL/ST

Ty IUBUNA/BITYAPORTB

a I8

Ty UBUNAR VYA,
NTyYIMBUNATY LI
I'd

BUMBIT SN NMEUDN

o a o

UIUDUNA/ADINNA

q

47
YT
ndy s una/ie YA,

Y
Y IUBUNA/AB YA

dy e llsuns uuuns WU

a o

“ndaauauRaLevIYA,

o

NFYIUBUNA T YU
s

7]

o 4

auaesInNnmMslaounilas
ANULYBIVI YY1
ndyaudunaeiya,
VY IUDUNATY I

a fo & a

s Invinnslasuulas
AOIULYBIVIAY Y 10U
IdRNUBUA/ABNNA,

TR GILTRGIINTLo faT Tt

a o '3 ci
UWBITNANINNITI deuulag
anugvedaau uazily
ndyannwn lulvuans
sunsy

N Ty MU HA,
Ny IUBURATY Y™

a o r's =

UMD TWYNININMISIdouLlag
anuzvedyana uaziy
nFyanauwnm luTnuams

Tdsunsu

NAYYIUBUNALD 1M YAPORTB

ANdyauduyaie iy,
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RC0/
T10S0/
T1CKI

RCV/
T10SI/
CCP2

RC2/
CCPI

RC3/
SCK/
SCL

RC4/
SDI/
SDA

RC5/
SDO

RCé6/
TX/RX

15

16

17

18

23

24

25

/O

/0

I/0

I/0

I/O

I/0

I/O

ST

ST

ST

ST

ST

ST

ST

mﬁmmmaaa&mamaﬁmﬁww

Ny IUBURRTYY UM
vouInilwes
“NdyIUBUR/A T,
Ny ueerFaames Iniues
1 wazilundayann
Capture2input/

Compare2output/

PWM2output

@ a

-ndyauBunaseiya,
M1ﬁq‘lmu1mCapturelinpuU
Compareloutput/

PWMIoutput
“dRUBUNA/ YA,
PAYYUBURATYYIUUIRM
Tuns ﬁ 8813 Synchronous,
iy

U1 Iu Tua I sqare C

(OZSPI
TR IUR AR MIYR A
ounadyaadeyalulnuaser,
nduatevadyaudoyaly

Tnua 1 sqare ¢

UG TEYGRTTRT
o

@ s

wwiadyaadeyaluTnuase

7]

o

-NAYYIUBUNA/AB YA,
eWiyadyanududweants
ﬁ'amsUSART,mz‘Tnumunmmﬁm
°luTnnﬂmsﬁ'amsSynchronous
-Nndyaudunate 1, u
MyATyaudUTIveInTs
?}'amiUSART,mﬁanunmmﬁm

1uTHuﬂmiéﬂtﬂiSynchronous
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RC7/ 26 /0 ST

RX/DT
VI AYYIUBUNA/AB YA PORTD
aunsoldifusiave Port nsdi
Aanenuszuudaveslylag
Tnsiewes
Dy iuduyaieina

RDO/ 19 /0 ST/TTL

PSPO ndyaudunaie1ina

RDI1/ 20 1/0 ST/TTL

PSP1 “dyaINBUNA/LD VYA

RD2/ 21 1/0 ST/TTL

PSP2 -V IuduNAAe1HA

RD3/ 22 /O ST/TTL

PSP3 I FYYIUTUYALD 1A

RD4/ 27 /0 ST/TTL

PSP4 NFYYIVBUNALDIRYA

RDS5/ 28 I/0 ST/TTL

PSP5 NFYYIVBURA/LD VA

RD6/ 29 1/0 ST/TTL -nidauduyaieWina

PSP6

RD7/ 30 1/0 ST/TTL

PSP7 NTYYIUBUNAOINPORTE
T YR IUBUNALD VA,
ndeunugumseululnua
Parallel Slave Port ttaziu

REO/ 8 /0 ST/TTL N Ty URATYYIUBUIADN

RD/ANS AN5
Ny usunaie vy,
NTyuAUUNsWouluns
AnAABIUUParallel Slave Port 1Az
fuandyanuduyadua o

REL/ 9 I/0 ST/TTL UINDNANG

WR/AN6 ndyanaduyaLe YA,

o

VITYYIUAIUANControl Selectu
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MIAAADLVY Parallcl Slave Port
uaziundaandume dyoo
OUINONANT
RE2/
CS/AN7 10 /0 ST/TTL
Vss 12, p - VINYYIUNTIIA
31
VDD 11, P - v s Tl
32
I=oumnA 0=10111YA /O=BUWAADIHA  P=Power
-=lild TTL=ssdudymraTTe STesadaninines g
HINaIHe

o a a I A Y a S
1) Buffer “'l]$L‘1JuLL’U‘1_I“'IﬁJGWISﬂmi’]illlﬂllﬂ"lialﬂ)'\‘l'luﬂum@iiWﬂWEIL!E]ﬂ

A

2) Buffer il adiansmnesiio M luTmuanis Tusuns
3)  Buffer %L“ﬂuLmuwﬁw?nmanﬁai%’muﬁm‘lﬂuamm‘ﬁuu‘uu TTL Lfiaagi
Slave Port Tums@aaenUsyuuTavedlulns Iusisamos
4) Buffervzilununaiansnmoesiio 1 dam s RC oseillator WaZAITIIUY CMOS 1l
Iamau
2.14 GSM AT Command

? o ' . o P &
msdemafugUnsaise e Tudiunieglnsal DTE (Data Terminal Equipment) Ha11150

]
[

dyadrdeiiihiinasgdisondt AT, Command ‘lumsmmamm1@1mummma1ﬁamamaﬁﬂ'sm

e Do

maniy 1% mumummmsTﬂﬂﬂmmmwumuﬂvmmﬁuﬂ 1414 Haye AT Command iu5¥n Haye
dudRadusyad rc?“mma“hmuTumwmmuuawﬁam"lﬂﬂmmﬂummﬂuamsuwwam ludusedun
Taso19vziiyaf1dsv010 (Extended AT Command) ma“lﬁmﬂumsmwwammgwamwﬁuq Al
a v A A D 1w Y o & o Y &
msaaaeiy Insdwniietonsuiusiaunsaldyedidafidmua 13Ty GSM AT Command &
°1ﬁasﬁmﬁnﬁmmmnﬁm%"umﬂ%’qmuaﬁzﬂmamimﬁwﬁﬁ@ﬁa
A \ a & o M A& ' L4 g A '
MITOUADADUNUADT AU INIANNT DD DU UITH A WData Linkduilumsisouasuuueynsy
Taol4lUsunsumesivuean1ae 9 Hyper Terminal U949 Window dauanusa lunms feasinez 19
9600 bps
2.14.1 #aNMs5Ua SMS
B4ANITETSI (European Telecommunication Standards Institute) LflumﬁmﬁSaﬁzﬁ"lﬁumamwa
o o Y Ao v Yo ! 9 vy
m"lswwrummﬁuﬂmmmmmqmuT‘wiﬂnmﬂu"lﬂnmuﬂmmgmmﬁmSMs"lﬂuﬂua GSM 03.40

uay GSM 03.38 aunsads 1dgada 160 A2daus Taoudazdrdnus 45 aving 7 ga
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1 v

2.14.2 THua¥IN 135 DT To1a

a

as

I 1 =1 [ o~ < o~ A~
MIsudoyasMsiioddodu 2 Tnuafe ind lnua (Text Mode) uaghaglvua (PDU -
o . v e 4 < o Sy

Protocal  Description Unit Mode) mmwamnﬂwﬁmml‘mjm;ui}ﬁzl,ﬂumiuwammmmmmim
Y V] Y [ g A T a4 A 1 [ = g o~ @ SA A [ ' w @
IEnoY nadnoudteya luiay Truedni ad13lsialy Imsavnienougu imivayuns 14
nuluing Tnue Fansdnsie (d2) tazneasied @) dmiuhunng Tvuatiivaenuudesiumy
“PCCP437”. “PCDN”, “8859-17, “IRA” 1 “GSM™ 1lais uons o Ins dniiiiof oo ez e 1mdon 11

& ~ o Y oy " 3
510NN T He/aoas e la Ineldada AT+CSCS HARUTIBTUTOAILIINIDYD 9
InsAwiieiovuifennisoeasiafimunzay o Tasa s

A S v A A A o oy & IR ~ ' =] v
A1TLBOUAD lVl3?{WV]11@0@LWE]T]Jﬁ\?"ll@ﬂfl']iJﬁTlﬂﬁﬂlﬂ@ﬂ(l‘h’ 1@1’]@ 2 J,'Hlmu,mlzmu"lmimﬁ

v ]
o v w =t

zﬁan“l%n,ﬁﬂcﬂwmwﬁ%%mﬂmmﬂmswﬁaﬁauN'u;'uam"lajﬁﬁumguu,azﬁagﬂi‘hﬁﬂ?%ﬂm%ﬁﬁ'mmx
I e d'sll y 9 Y =& a w v ) 1Y A A
peasia Fatimod lufvvumunldaimudidedy aluitens dietn lmzmmmmauaanwwgiwm
A A 9 Y o Y v g S Ay o o
wANNIn@eNHIBdI 1IN I auaraeasia ey njliuuaiundosmslas Liiides5a
¥ v i
2.143 M3dvvenNusMs ludinglnun
Y o A "o 2 T L (T = g 5 Yo o
mmnmmiwanmnﬂmﬂ‘wmanaummmimumamwSMS‘mag(lu Inbox Tael¥d1de
v A Yo ' a A Y Yy .
AT+CMGR megam"lﬂsuﬂ:agiugﬂmmﬁmmﬂsznaummagammgjﬁd, UDYa SMS Service Center
A Ao g Y ' Y a @ 1 9 [ o
(SMSC), Time Stamp taza q MIuiumasmudIsdumMogaueianssvzvasnd 10019 Tao 19 Insdw
{4 {2 . : &y
et I ludT g inui g 1815 nsfnd SIMENS Ju ¢35 F9d0anuiidinae hellohelloatn
TnsAwiiiededning aari %gaaﬁ?a%zagjlugﬂmmﬁam@mauwmngmﬁﬂuwfcr'auc'ffaﬁ
51002190ARN 3T
069166811 18088040A9166041104410000403021219434820A E8329BFD4697DIEC3T

A1919N2.10 FIUYTLADVVBI@ATINS SUTOAIL SMS

naueaY 8 Ia JUaz0ea
06 AIMHB1IVDI SMSC Information 6 Octets(bytes)
91 FUiuvesaINIe SMSC 91 mnefuaunuonuuTIng

(international format)

6681118088 VMUY SMSC (LLUUY decimal smni-octets)ﬁdﬁﬁi]xl‘f]um"lljj”lu 10
@a nibble TuNIAITHAUMING9T 904 Service Center B

+6681118088

04 First octet of this SMS-DELIVER message
0A ANUEIVDUAYNINBAFT (0A hex= 10 Fua%)
91 YR NAYHINGd 91 wIeda YnELULnG

(international format)

6604110441 mﬂmmﬂg’{dq (MUY decimal semi-octets) L"flum‘ugm 10 9aU

nibble WiNB@UAAIANRT 3D +66401 14014
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57

00 TP-PID (Protocal identifier) Tunsdiiine 00
00 TP-DCS (Data coding scheme) 00 ﬁ@l,"liﬁ‘ﬂ?ﬁ%@ﬂ’ﬂi]l,tuu 7 bits
Default Alphabet
40302121943482 TP-UDL User data length ﬁmnuﬁaﬁﬂmmm%mmﬁﬁﬂuﬁﬁ
A0 10 @9
E8329BFD4697DIEC37 TP-UD si’;’ammhelloheuoﬁﬁwﬁ'mm%nm;s“f’;ﬁnmuw 7 bits 111

1030 byte Y1119 § bits

< = = - ,
doyanvualumsadhuavgmdummvuanaia sndumoay service Center RUNINBAE, Time
a = & o & o 0 ) A v o

Stampvziuavgmduunauaiia adundndugs @@y nibble) luduvesdeyaiiiludeniuiy
Wuavgudunn vinaulada wunulaodoyatioz1duaafenamiilsznen d s snysvuiasa
a & @ v o o 2 -
iia Fariumsulas (v doyannsiasidnusnadata

Tuduvesdeyaiiiluaugiufy w uinefdsduayhuiaaze (1byie) WHNTAUA LYY

a @ 4 1 @ [
YNNI +66.040114014 vznaauhusazegidu 6604 110441 (66fes1iassms drnavmue
S o I A @ 1 A ' IS Y Y &2 o w o '
VoMLY INFFHNNLBN0IXRNAAEY 0 8RR 191 04 Wz Bon A4 1 1A 3 i daaY T AR e
@ @ 1 v v @ = 5~y I
fudadng) iRy Time Stamp So4a 40 30 2121 94 34 82 aaiig iy y/mm/pD
E 4 1
(HH:MM:SS:ss) Mno0e Toaawila uilo 04/03/12 12 :49 43 : 28
Y At

nsaeiand1y SMS TuiidgTnua

luiitiszyoandedms i Insiniiiofio SIEMENS 31 ¢-35 TauldTuadiag Ty 1985y
HUGIAY+66066277916

AT+CMGF=0 // 1200 IHuafifeg

U

= @

AT+CSMS=0 // isn i Insdwiilafeaiiu anunisdasms el

9

AT+CMGS=22 // foemydeianun22 byte (laisaudaiay 0o Nogiimiga)

U

>0011000A9166667297610000AA0AE8329BFD4697DIECS 7

A4 a oY Y ! a =
/MUBDWUNUBANNATULAINA Clrl+z ﬁ?uﬂizﬂi‘)ﬂﬂ'ﬁUWUiuﬂﬁNT’l 2.10

:; 1 £ d' i
MI1N 2.11 duszneuvosteuands

u

AQUAIAY 8 TA(Octet) Twazidun

00 ATMNY1IVOY SMSC Information 00 ﬁmﬂﬁﬂﬁkl‘ffl
SMSC Information ftAuagnelunses (1Uni
4 = ' LEZSW)

INTOINANT0A SMS TATidoya SMSC nolu

A L
INIBI0YLAT)

11 Fisrst octet of the SMS-SUBMIT message

00 TP-Message-Reference 00 ﬁa“lﬁ'm%’awmmam
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0A Address-Length ﬂ’AHJfJTﬂJ@QLﬂﬂJ‘WlﬂﬁJéj;‘IJ (IOGT’J)
91 Type-of-Address (91 indicates international format

of the phone number)

i [ 4 a
6666729761 Huuu l,‘ﬂif"f'l"lﬂ"llﬁ)\?lgllﬁ"lJ (MUUsemi octets)

IOV IR0 +66066277916

00 TP-PID (Protocal identifier) 151 00
00 TP-DCS (Data coding scheme) rﬂu 00
AA TP-Validity-Period AAWN084 ﬂﬁ'gmmwmmq

Y o v ' a0 vie
VOIVONIN 4 YL ﬂWﬂWﬁﬂu%'Nl’JﬁWu Uﬂﬁ\‘}‘lllﬂﬂ

YanwdennuzgnendnTause Tuse

0A TP-Uscr-Duta-Lcngth ﬁWll]Hﬁ’JﬁﬂE‘i‘U@d%@ﬂ]Wl}ﬁ
A (1077)
E8329BFD4697DIEC3T TP-User-Data siudonaludiuvesdion

AIONY LD 7 T hellohello HH1LN15H4)a

@

9 S| a -~ ~a
(sva) i udeyanutr s daud Taofi3sms e

o 9

@ o a a [~{ 9 a
WaveMInUasn0nuswila 7 ia Wudeya 8 Un

2.14.4 S%aRI0ONHITHA 7 U6 (7 bits default alphabet)
v w a a o =" <) [ £ v &£ =t = @ @
ADNBITUA 7 A ganmualagile GSM 03.38 1Tudansesiady FuTounou s we

3 10 YDA 1SO-8859-1 (ASCI) FI0GN AU 0UIA1T 197 1980

2.14.5 msudasiadnusviia 7 Dadly Y010 8 T (octed)
- [ I~ [ -~ O 1w 9 )

910713190 2,10 Tud3uves TP-UserData vzifhidauiisawisn lds e sdonnuidosnts
' v ' o v o a ' ~ o o '
e uaiosnme iawisarhsfavesdisnvsuuy 7 Ga el 1M Tagnssiuiiudosinnsndaqld

v Y a ' o ' ' A4 9 o & '
Wusiadoyauuy s da Aeulaoiaoiisde Wifidimaulndenan eliohello 017 10 §I00YT Faue
@ @ a a [~/ a o [ 1

azdutludnusvila 7 G Whiludoya s Sa dmsuldlunisde sus

mMsuassueimieia 7 da dredadnusdausn () sduands 1 Ta Mogave e 7
a @ o o v a [ -
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$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130710.468,A,1343.6334,N,10046.6094,E,6.09,94.55,100904,,*3C
$GPGGA,130711.468,1343.6330,N,10046.6111,E,1,06,1.5,-9.8,M,,,,0000*29
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130711.468,A,1343.6330,N,10046.6111,E,5.96,100.93,100904,,*06
$GPGGA,130712.468,1343.6324,N,10046.6127,E,1,06,1.5,-10.2,M,,,,0000*18
$GPGSA,A,3,08,27,28,11,31,20,,;,,,,2.6,1.5,2.1*36
$GPGSV,3,1,12,08,72,299,48,27,72,195,48,04,67,178,,02,49,016,*79
$GPGSV,3,2,12,11,43,043,48,31,40,300,46,28,29,335,41,20,20,121,42*75
$GPGSV,3,3,12,25,11,150,,13,11,180,,01,10,177,,29,09,177,*70
$GPRMC,130712.468,A,1343.6324,N,10046.6127,E,6.04,111.01,100904,,*06
$GPGGA,130713.468,1343.6314,N,10046.6142,E,1,06,1.5,-10.6,M,,,,0000*1 D
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130713.468,A,1343.6314,N,10046.6142,E,6.28,122.24,100904,,*0E
$GPGGA,130714.468,1343.6301,N,10046.6155,E,1,06,1.5,-11.0,M,,,,0000*1F
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130714.468,A,1343.6301,N,10046.6155,E,6.48,137.04,100904,,*0B
$GPGGA,130715.468,1343.6284,N,10046.6164,E,1,06,1.5,-11.4,M,,,,0000*14
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$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130715.468,A,1343.6284,N,10046.6164,E,6.80,151.68,100904,,*0A
$GPGGA,130716.468,1343.6265,N,10046.6169,E,1,06,1.5,-11.8,M,,,,0000*19
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130716.468,A,1343.6265,N,10046.6169,E,7.08,165.44,100904,,*03
$GPGGA,130717.468,1343.6245,N,10046.6172,E,1,06,1.5,-12.2, M,,,,0000*19
$GPGSA,A,3,08,27,28,11,31,20,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,12,08,72,299,49,27,72,195,46,04,67,178,,02,49,016,*76
$GPGSV,3,2,12,11,43,043,48,31,40,300,49,28,29,335,45,20,20,121,42*7E
$GPGSV,3,3,12,25,11,150,,13,11,180,,01,10,177,,29,09,177,*70
$GPRMC,130717.468,A,1343.6245,N,10046.6172,E,7.19,173.83,100904,,*06
$GPGGA,130718.468,1343.6225,N,10046.6172,E,1,06,1.5,-12.5,M,,,,0000*17
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130718.468,A,1343.6225,N,10046.6172,E,7.29,178.17,100904,,¥*0A
$GPGGA,130719.468,1343.6204,N,10046.6173,E,1,06,1.5,-12.8,M,,,,0000*¥19
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130719.468,A,1343.6204,N,10046.6173,E,7.47,177.97,100904,,*06
$GPGGA,130720.468,1343.6183,N,10046.6172,E,1,06,1.5,-13.2,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130720.468,A,1343.6183,N,10046.6172,E,7.59,177.88,100904,,*00
$GPGGA,130721.468,1343.6161,N,10046.6171,E,1,06,1.5,-13.6,M,,,,0000* 1 F
$GPGSA,A,3,08,27,28,11,31,20,,,;,,,2.6,1.5,2.1¥36
$GPRMC,130721.468,A,1343.6161,N,10046.6171,E,7.82,179.84,100904,,*0A
$GPGGA,130722.468,1343.6138,N,10046.6170,E,1,06,1.5,-14.0,M,,,,0000%10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,49,27,72,195,46,04,67,178,,11,43,043,49%70
$GPGSV,3,2,11,31,40,300,40,28,29,335,46,20,20,121,42,25,11,150,*78
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09,177 *4A
$GPRMC,130722.468,A,1343.6138,N,10046.6170,E,7.87,180.28,100904,,*01
$GPGGA,130723.468,1343.6116,N,10046.6169,E,1,06,1.5,-14.4,M,,,,0000*11
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130723.468,A,1343.6116,N,10046.6169,E,7.88,179.60,100904,,*01
$GPGGA,130724.467,1343.6094,N,10046.6169,E,1,06,1.5,-14.8,M,,,,0000* 1 E
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$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130724.467,A,1343.6094,N,10046.6169,E,7.95,177.89,100904,,*07
$GPGGA,130725.467,1343.6072,N,10046.6168,E,1,06,1.5,-15.1,M,,,,0000*1E
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130725.467,A,1343.6072,N,10046.6168,E,7.93,177.94,100904,,*05
$GPGGA,130726.467,1343.6049,N,10046.6168,E,1,06,1.5,-15.4,M,,,,0000*10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*¥36
$GPRMC,130726.467,A,1343.6049,N,10046.6168,E,8.06,177.42,100904,,*06
$GPGGA,130727.467,1343.6027,N,10046.6168,E,1,06,1.5,-15.8,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,,,5,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,48,27,72,195,45,04,67,178,,11,43,043,46*7D
$GPGSV,3,2,11,31,40,300,49,28,29,335,45,20,20,121,42,25,11,150,*72
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09,177,*4A
$GPRMC,130727.467,A,1343.6027,N,10046.6168,E,7.85,177.51,100904,,*09
$GPGGA,130728.467,1343.6005,N,10046.6168,E,1,06,1.5,-16.1,M,,,,0000*10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130728.467,A,1343.6005,N,10046.6168,E,7.72,178.91,100904,,*0D
$GPGGA,130729.467,1343.5983,N,10046.6167,E,1,06,1.5,-16.3,M,,,,0000*18
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*%36
$GPRMC,130729.467,A,1343.5983,N,10046.6167,E,7.73,178.38,100904,,*05
$GPGGA,130730.467,1343.5962,N,10046.6167,E,1,06,1.5,-16.6,M,,,,0000*1 A
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130730.467,A,1343.5962,N,10046.6167,E,7.49,178.20,100904,,*02
$GPGGA,130731.467,1343.5942,N,10046.6167E,1,06,1.5,-16.8,M,,,,0000*17
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130731.467,A,1343.5942,N,10046.6167,E,6.97,179.06,100904,,*06
$GPGGA,130732.467,1343.5924,N,10046.6166,E,1,06,1.5,-17.0,M,,,,0000*1C
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,49,27,72,195,46,04,67,178,,11,43,043,48*71
$GPGSV,3,2,11,31,40,300,44,28,29,335,45,20,20,121,37,25,11,150,*7D
$GPGSV,3,3,11,13,11,180,26,01,10,176,,29,09,177,*45
$GPRMC,130732.467,A,1343.5924,N,10046.6166,E,6.31,179.59,100904,,%02
$GPGGA,130733.467,1343.5908,N,10046.6166,E,1,06,1.5,-17.1,M,,,,0000*12
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$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130733.467,A,1343.5908,N,10046.6166,E,5.69,178.25,100904,,*09
$GPGGA,130734.467,1343.5893,N,10046.6168,E,1,06,1.5,-17.2,M,,,,0000*1B
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130734.467,A,1343.5893,N,10046.6168,E,5.31,169.02,100904,,*0B
$GPGGA,130735.467,1343.5881,N,10046.6174,E,1,06,1.5,-17.3,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130735.467,A,1343.5881,N,10046.6174,E,4.86,149.06,100904,,*0F
$GPGGA,130736.467,1343.5872,N,10046.6183,E,1,06,1.5,-17.4,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,,5,,,2.6,1.5,2.1*36
$GPRMC,130736.467,A,1343.5872,N,10046.6183,E,4.84,130.01,100904,,*03
$GPGGA,130737.467,1343.5867,N,10046.6196,E,1,06,1.5,-17.5,M,,,,0000*15
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*¥36
$GPGSV,3,1,11,08,72,299,47,27,72,195,47,04,67,178,,11,43,043,39*78
$GPGSV,3,2,11,31,40,300,47,28,29,335,44,20,20,121,41,25,11,150,*7E
$GPGSV,3,3,11,13,11,180,27,01,10,176,,29,09,177,*44
$GPRMC,130737.467,A,1343.5867,N,10046.6196,E,5.02,107.30,100904,,*0B
$GPGGA,130738.467,1343.5865,N,10046.6213,E,1,06,1.5,-17.7,M,,,,0000* 14
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130738.467,A,1343.5865,N,10046.6213,E,6.09,94.87,100904,,%37
$GPGGA,130739.467,1343.5865,N,10046.6232,E,1,06,1.5,-17.9,M,,,,0000%18
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130739.467,A,1343.5865,N,10046.6232,E,7.05,88.12,100904,,*39
$GPGGA,130740.467,1343.5865,N,10046.6252,E,1,06,1.5,-18.0,M,,,,0000*16
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130740.467,A,1343.5865,N,10046.6252,E,6.93,90.80,100904,,*3D
$GPGGA,130741.466,1343.5864,N,10046.6271,E,1,06,1.5,-18.1,M,,,,0000*17
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*¥36
$GPRMC,130741.466,A,1343.5864,N,10046.6271,E,6.86,89.73,100904,,*3D
$GPGGA,130742.466,1343.5863,N,10046.6289,E,1,06,1.5,-18.3,M,,,,0000*16
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,46,27,72,195,47,04,67,178,,11,43,043,44*73
$GPGSVY,3,2,11,31,40,300,40,28,29,335,39,20,20,121,43,25,11,150,*71
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$GPGSV,3,3,11,13,11,180,36,01,10,176,,29,09,177,*44
$GPRMC,130742.466,A,1343.5863,N,10046.6289,E,6.54,91.49,100904,,*31
$GPGGA,130743.466,1343.5863,N,10046.6308,E,1,06,1.5,-18.4,M,,,,0000%18
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130743.466,A,1343.5863,N,10046.6308,E,6.58,89.90,100904,,*39
$GPGGA,130744.466,1343.5863,N,10046.6327,E,1,06,1.5,-18.5,M,,,,0000%13
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%36
$GPRMC,130744.466,A,1343.5863,N,10046.6327,F,6.98,88.48,100904, *3B
$GPGGA,130745.466,1343.5863,N,10046.6349,E,1,06,1.5,-18.6,M,,,,0000%19
$GPGSA,A,3,08,27,28,11,31,20,,,,;;,2:6,1.5,2.1%36
$GPRMC,130745.466,A,1343.5863,N,10046.6349,E,7.52,90.47,100904, *33
$GPGGA,130746.466,1343.5864,N,10046.6373,E,1,06,1.5,-18.8,M,,,,0000% 1 A
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1¥36

$GPRMC, 130746.466,A,1343.5864,N,10046.6373,E,8.62,86.88,100904,,*36
$GPGGA,130747.466,1343.5866,N,10046.6398,E,1,06,1.5,-18.9,M,,,,0000* 1D
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,72,299,47,27,72,195,47,04,67,178,,11,43,043,46*70
$GPGSV,3,2,11,31,40,300,42,28,29,335,40,20,20,121,42,25,11,150,*7C
$GPGSV,3,3,11,13,11,180,38,01,10,176,,29,09,177,*4A
$GPRMC,130747.466,A,1343.5866,N,10046.6398,E,8.92,86.03,100904, *3C
$GPGGA,130748.466,1343.5867,N,10046.6425,E,1,06,1.5,-19.0,M;,,0000%1 A
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130748.466,A,1343.5867,N,10046.6425,E,9.38,87.20,100904, %32
$GPGGA,130749.466,1343.5868,N,10046.6453,E,1,06,1.5,-19.1,M,,,,0000%1 4
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130749.466,A,1343.5868,N,10046.6453,E,9.67,87.51,100904,,*3 1
$GPGGA,130750.466,1343.5868,N,10046.6479,E,1,06,1.5,-19.2,M,,,,0000*17
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130750.466,A,1343.5868,N,10046.6479,E,9.31,89.63,100904, *3D
$GPGGA,130751.466,1343.5869,N,10046.6506,E,1,06,1.5,-19.3,M,,, 0000*1F
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130751.466,A,1343.5869,N,10046.6506,E,9.29,87.69,100904,,*39
$GPGGA,130752.466,1343.5871,N,10046.6532,E, 1,06,1.5,-19.4,M,,,,0000*15
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$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,48,27,72,195,47,04,67,178,,11,43,043,46*7F
$GPGSV,3,2,11,31,40,300,45,28,29,335,40,20,20,121,40,25,11,150,*79
$GPGSV,3,3,11,13,11,180,38,01,09,176,,29,09,177,*42
$GPRMC,130752.466,A,1343.5871,N,10046.6532,E,9.20,86.66,100904,,*33
$GPGGA,130753.466,1343.5872,N,10046.6558,E,1,06,1.5,-19.5,M,,,,0000*1 A
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130753.466,A,1343.5872,N,10046.6558,E,9.10,86.73,100904,,*3A
$GPGGA,130754.466,1343.5873,N,10046.6584,E,1,06,1.5,-19.6,M,,,,0000*1 E
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130754.466,A,1343.5873,N,10046.6584,E,8.93,88.08,100904,,*35
$GPGGA,130755.466,1343.5874,N,10046.6608 E,1,06,1.5,-19.6,M,,,,0000*1F
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130755.466,A,1343.5874,N,10046.6608 E,8.52,87.56,100904,,*3D
$GPGGA,130756.466,1343.5875,N,10046.6632,E,1,06,1.5,-19.7,M,,,,0000* 15
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130756.466,A,1343.5875,N,10046.6632,E,8.43,87.58,100904,,*38
$GPGGA,130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7,M,,,,0000*19
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,45,27,72,195,47,04,67,178,,11,43,043,44*70
$GPGSV,3,2,11,31,40,300,43,28,29,335,39,20,20,121,34,25,11,150,*72
$GPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177,*4A
$GPRMC,130757.466,A,1343.5878,N,10046.6654,E,7.48,81.99,100904,,*3B
$GPGGA,130758.465,1343.5880,N,10046.6674,E,1,06,1.5,-19.7,M,,,,0000* 10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130758.465,A,1343.5880,N,10046.6674,E,6.90,83.73,100904,,*30
$GPGGA,130759.465,1343.5882,N,10046.6689,E,1,06,1.5,-19.6,M,,,,0000*10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130759.465,A,1343.5882,N,10046.6689,E,5.43,83.70,100904,,*3F
$GPGGA,130800.465,1343.5883,N,10046.6701,E,1,06,1.5,-19.6,M,,,,0000*13
$GPGSA,A,3,08,27,28,11,31,20,,,,,,2.6,1.5,2.1*36
$GPRMC,130800.465,A,1343.5883,N,10046.6701,E,3.71,84.69,100904,,*34
$GPGGA,130801.465,1343.5883,N,10046.6705,E,1,06,1.5,-19.6,M,,,,0000*16
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$GPGSA ,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPRMC,130801.465,A,1343.5883,N,10046.6705,E,1.38,86.08,100904, *3B
$GPGGA,130802.465,1343.5884,N,10046.6707,E,1,06,1.5,-19.7,M,,,,0000%1 1
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%¥36
$GPGSV,3,1,11,08,73,298,50,27,72,195,45,04,67,178,,11,43,043 49%TB
$GPGSV,3,2,11,31,40,300,47,28,29,335,44,20,20,121,42,25,11,150,*7D
$GPGSV,3,3,11,13,11,180,23,01,09,176,,29,09,177,*48
$GPRMC,130802.465,A,1343.5884,N,10046.6707,E,0.00,86.08,100904, *37
$GPGGA,130803.465,1343.5884,N,10046.6707,E,1,06,1.5,-19.7,M,,,,0000*10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%36
$GPRMC,130803.465,A,1343.5884,N,10046.6707,E,0.00,86.08,100904, *36
$GPGGA,130804.465,1343.5884,N,10046.6708,E,1,06,1.5,19.8,M,,.,0000%17
$GPGSA ,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%36
$GPRMC,130804:465,A,1343.5884,N,10046.6708,E,0.00,86.08,100904, *3E
$GPRMC, 130756.466,A,1343.5875,N,10046.6632,E,8.43,87.58,100904,,*38
$GPGGA, 130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7,M.,.,0000*19
$GPGSA,A;3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1*36
$GPGSV,3,1,11,08,73,298,45,27,72,195,47,04,67,178,,1 1,43,043,44*70
$GPGSV,3,2,11,31,40,300,43,28,29,335,39,20,20,121,34,25,11,150,%72
$GPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177,*4A
$GPRMC,130757.466,4,1343.5878,N,10046.6654,E,7.48,81.99,100904,*3B
$GPGGA,130758.465,1343.5880,N,10046.6674,E;1,06,1.5,-19.7,M.,,,,0000%10
$GPGSA,A,3,08,27,28,11,31,20,,,,.,,2.6,1.5,2.1%36
$GPRMC,130758.465,A,1343.5880,N,10046.6674,F,6.90,83.73,100904, *30
$GPGGA,130759.465,1343.5882,N,10046.6689,E,1,06,1.5,-19.6,M,,..0000%10
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%36
$GPRMC,130756.466,A,1343.5875,N,10046.6632,E,8.43,87.58,100904, *38
$GPGGA,130757.466,1343.5878,N,10046.6654,E,1,06,1.5,-19.7,M,,,,0000%19
$GPGSA,A,3,08,27,28,11,31,20,,,,,,,2.6,1.5,2.1%36
$GPGSV,3,1,11,08,73,298,45,27,72,195,47,04,67,178,,11,43,043 44*70
$GPGSV 3,2,11,31,40,300,43,28,29,335,39,20,20,121,34,25,11,150,*72
$GPGSV,3,3,11,13,11,180,30,01,09,176,,29,09,177 *4A
$GPGSA,A,3,08,27,28,11,31,20,,.,:,,2.6,1.5,2.1%*36
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$GPRMC,130759.465,A,1343.5882,N,10046.6689,E,5.43,83.70,100904, *3F
$GPGGA,130800.465,1343.5883,N,10046.6701,E,1,06,1.5,-19.6,M,,,,0000%13
$GPGSA ,A,3,08,27<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>