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ABSTRACT

The proposes of this research were to A Construction and Development 16
Channels Real time Data logger GPS Receiver Using SD Card. This Control using
PIC16F876 Microcontroller interface to SD Card by SPI Mode via serial port RS-232 at
board rate 9600 bps .Can be to Start and Stop Record Data by button and save log file
in text file format using NMEA 0183 Protocol.

The results of study shown that the accuracy of data from GPS Receiver. Can be
save at 27,000 Record using space about 1.32 Mb by using 60 Minutes .If using Full
space of SD Card (Micro SD type, 512 Mb ). Can be save 10,472,728 Record using
time 387.87 Hours (about 16.16 days)
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NN
L
—

(| Channel 4 ] [

(Gamis T ] T
[ Channets || NN | ]
(| Chamnet 7 || ] | NN\ |

[ Channel 8 7

MW 2.4 WamsnaavsdeyavosnTifisuidumiseniiisu B

-

8. naijudla tieosnvinTisunsudey

5. agwanisnaaag




dy I dl Y o U 14 d‘ = 1 5 1 Y o ¥ € Y ¥
wnanstluenasianulidmiunisidnuienisfinwivintu ldeygnlriluldusslevisunisen

ludnsallagsau Snvivhudilvidauwdasion uasdesgedadadivedenarsynasaninisuiluly
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6. MIDUMEYNIINADDY

nndoynlilsTanea GsV Admuald dufinwaaiadlumss
- $GPGSV,2,1,8,04,12,076,31,05,33,242,41,06,12,323,33,07,06,139,29*7C
$GPGSV,2,2,8,10,51,356,49,17,32,336,49,24,34,035,43,26,43,175,35*TB

Signal Quality Level

SNR 8 Channels

99 dB) C’?Tzﬂ"f*?’,—1"“’,5?’6?77ﬂf—8?

oap || | ) L)) (220 () () (2

J — /

Satellite PRN Number

A LW VLN G L AT

tw
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A v
MInaaasn 3 deyalilslanea NMEA-0183 (NMEA-0183 Protocol)
LY d a
1. Inqulssaand@angAnssu
e lindnmiansa
1. venanurngusideyalils Iansasie 14
2. venduvssdayanisuandoyn GSV 18
3. UBANITEIAY PRN voa1fiow (Satellite ID) unazaq1d
A A Y ° tnY v
4. venunumuvesauiieni ldlumsszydwmicldedresnsudou
E4
5. UBAMTNNMUATWYDITZUY GPS 18

o a3 a ¥ 9
6. Uﬂﬂﬁil'lﬂm‘l]‘lji&’mﬂﬂ1u®1ﬂE)\illﬂﬂfl']\igﬂﬂﬂﬂ

A n-ﬂ ¢
2. 1n3egliouazainsal

1. yalglianisssynnadmug

Q

1.1 inSesiudyanaauiiewsiia 8 9oq Foyey o 1 19504

1.2 oA lu Insadil MK-4 1 %0

1.3 pziflinns 6-12 V, 500-1000 mA 1 i

1.4 618 RS-232 ¥ila dB 9 1 1

1.5 Tdlsunsumsnaneg 1 HHY
2. AouRAADT 1 304
3. luumsnaans 1 %

L] 1
A FY

3. !ﬁﬂﬁ]!!ﬁxﬂi}ﬂ@]ﬂ!ﬂﬂ?%ﬂﬂ

TusTanea NMEA — 0183 uTilsTanenmnasgiugniunlfinies Gps iflededoya

NMEA 1o1awaaziiluTyls lnnoa EIA — 4224 udtsranumsai T ausaudy RS - 232 18Taeld
8n3IM3detoya Baud Rate i 4800 bps, ¥110 8 T, WS Tauazs 1 Stop Bit (Stop Bit (8NI))
U5z Tonvoa NMEA - 0183 azifluiod? (ASCI Tex) anua Aedasnuseiild daaunsafuld
NMEA — 0183 unnz1lsz Tonazisududoasad el (8) Msnysdfianudn 2 &7 Ao Talker
ID #3® Device ID 141 GP "lcj’f’tﬁaﬁq?}u’juﬂui’faga GPS adnusfinuudn 3 §9fe Sentence ID fie
drfmuagiliuulszTon (Sentence Formatter) n303zi3und1 #8152 T6n (Sentence Name) 1111
gaudanflnddoyoimaunils  Tasgutimendaeniesmnonemi () uazAugadaedady
(Checksum) Winhiiassreumsianamavesdeyafiaunsoidonldinziinieli uazezavas

Vv A o ad . . VY = o &
AJYLLALIYIINGU (Carrlage Return/Line Feed : (<CR><LF>)) ‘llige[ﬂﬂi’)']"lﬁ]g';llﬂ'lﬂﬂﬂﬁﬂﬁ 82 @53
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o o ar T '3 ' R
570U $ uaz CR/LF uda Srdeyadmiuilad imunsamld Aadezgniiuduly udneuinds

o 4 ] -4 1 t ] t 1 S o v $ '
dmihfnieiasdnsgnda il Tas hidugesine mszluudesRadianuelinsinge il
¥ Y o ' 7Y Ay o A I
doya nTeTUITITURWMLUBIRandeyandvIns TaemstiunTeanuneasu waguGen
18 nziinseli Uszneudis «*» uay 2 dnveuavgiu 16 (2 Hex Digits) UNUMS Exclusive —
v @ 3 12 PR 9 ot 9 Y3
OR 99A0NHINIMUA ua 5w «$~ waz “*» lumsldausziinnudesmsldgaduluuia
b4
v o o 9 . T A
sz Ton lwnasguzeyanaldluudasdnia awisatdowgluoulszloald sz Tenmaiil
A' Y Y W Qs d' 9 . 9 9 o'/
ISUAUAIY “SP” UaZAIBNYIAWAINAWAI Manufacturer ID mdedoyagiluuunalijves

UsgTemnasgiu

E4
t @ (] a 9 o
siupuse Tean1e dnsnendiedisuazefinesvazden laaal

1. giluvuilszlen Gsv

ar

< A a d o o a do Y
GSV g Eﬂlﬁ]ﬂiﬂ5Tﬂﬂ@aﬂﬂﬂﬂﬁ’]ﬂﬁglﬂﬂﬂlﬂﬂﬂlﬂﬂﬂ']u'Juﬂ']'JW]ﬂiJ'ﬂiUﬁiyiy'lmllﬂ

b

$udoya, naneay PRN 183a160w, AUniayueenazyuniIaues

m’;sﬁﬂu,5:9’1”Uﬂ';1mziwmf‘fﬂgﬂpmﬁ%"u'lé’l’

(Number of SVs in View. PRN Number. Elevation. Azimuth & SNR Value.)
Moes

$GPGSV, 3, 1,12, 29, 73,358,43,26,54,024,42,06,52,234,30,23,37,001,45 *7A

$GPGSV Nneda MU IUve9 115 Innea GSV (GSV Protocol Header)
=2 o 9/ oo 9 tg
3 N1 mmuﬂmway‘amﬂﬂmﬁm (Number of Message)
A o w oA 9 :ll Ao Y
1 U amumawayamﬂmwﬂmﬂﬂ (Message Number)
12 Mo S afsufsudgyanasla 12 a29 (Satellite in View)
29 NINED MNUIBAY PRN U89a1ion A A4 29 (Satellite ID)
73 Haneaa AN UNY N 73 B3R (Elevation)
=2 o ' ot = y .
358 PG AUMUAUNNAVBATANYY N 358 BIAN (Azimuth)
=4 Y Y]
43 HU809 LAUNNUUTIVDITYY MU 43 dB (Signal to Noise Ratio C/No)
26 NUED N8y PRN ¥89A1219183 A1 1399 26 (Satellite ID)
54 GTERR ALNUQEVDIAUAGY 1 54 DA (Elevation)
024  vwede FUNUIYNNIIAVBIATUNEY 71 24 BIA (Azimuth)
42 TEGE ITAUANUUIIVBIA Y QY104 42 dB (Signal to Noise Ratio C/No)
06 NU0H Y181y PRN v83a1tisy Ao A199 06 (Satellite ID)
52 M AunayuRevaIANen 7 52 84f (Elevation)

234 wwede ANUIYNNIIAVDIATUNOY N1 234 BIA1 (Azimuth)
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30 o FLAUANULIIVDIT YYD 30 dB (Signal to Noise Ratio C/No)
23 PTG #IBIaY PRN v03a1ifion fie aefl 23 (Satellite D)

37 e Sumisyusoueda i 7 37 99N (Elevation)

001 el Gumiasgunnavesadfion 7 109 (Azimuth)

45 FTTGE TTALANUIIVOIT YY1 45 dB (Signal to Noise Ratio C/No)
*TA MU0 WaMS Exclusive ~ OR YBFISATHAMLA (Checksum)
UG

- 31198 (Elevation) 1A 90 04en
e
- YUNNA (Azimuth) AUTAKHONAT 0 - 359 BIN

- f11 Signal to Noise Ratio 31f1 0 — 99 dB

2. Uunuilszlun Gsa

Y

GSA wuedy  Inuamsmauvsunsessy, avuieunldlumsssuisauaza DOP

(GPS receiver operating mode, SVs used for navigation and DOP values)
GPLEAN

$GPGSA, A, 3, 19,28, 27, 22,31, 39,,,,, 1.7, 1.0 1.3*35

$GPGSA NUD4 Wvuauveells lanea GSA (GSA Protocol Header)
A N0 Trua Automatic
= an
3 HYU09 Tviua 3 1A
2 = = 9 o v
19 HUI04 viglvveIn e Iy lumassydurie
-~ a ~Aq Y o '
28 N804 WLy YeIA s IF lums se R ums
.d = =1 9/ o ]
27 HUIWDY MU VYDIATUNLUN 1 T ums sz um
2 =1 d' 9 o v
22 N804 winslvvesa snA lglums ssyaumls
= A Ag 9k o ]
31 Y1804 e vvesn s Iglumsssydumua
=2 o ~q Y ° v
39 HU009 vy vesaTuneun Iglumsssyfumia
o @ o 1
EUR T Jh o dwmsuTlaan 131819
1.7 VITRIGE ~ PDOP (Position Dilution of Precision)
1.0 PTRITAR HDOP (Horizontal Dilution of Precision)
1.3 PRLAR VDOP (Vertical Dilution of Precision)

v
*35 nINeHa 13 Exclusive — OR U84A29nH 591 UA (Checksum)
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- Truanisvaud 2 Tnua fie

M = Manual, 1#§161den 110219 2 Nanse 3 1A

A = Automatic, 3 g4 /2 4@

- Tnuams szyfnnne

1= llaunsoszydumiela

2=2 %A, 3=3 ¥a

3. giluwuilszlon GGA
GGA Weda

RN

%’agamwmmi 211U GPS (Global Positioning System Fix Data)

$GPGGA,105208.999,1343.7465,N,10046.8762,E,1,05,2.8,24.9,M,,,,0000*39

$GPGGA NG
105208.999  nueda
13437465 N 11009
10046.8762 B HaNuda

=
1 NI
05 PRI
2.8 VAT
249 M YUNED4

=
NINYD
0000 PR,
%39 naa
NIBYR

t4

avuuveelils Innoa GGA (GGA Protocol Header)

Y

nawazilagliuluszu UTC fis 10.52.08 1. (UTC Position)

a

ifuss (azAgn) N 13.437465 BarUNiD (Latitude)
([{ U9 (n09399) 91 100.468762 BeIAZIUBBN (Longitude)
s 4 S
AMFIFNIRUNWYDITZVY GPS
] = =q o
$ruaansuRlFnuN s A9
HDOP (Horizontal Dilution of Position)
Vv
ANNGIVBINERIMABUNUTTAU M (AT)
124 9
Taitideya
: o =Y o
nnsavlszimeiiensss

v
Wan1s Exclusive — OR U99A20AHIVIHUA (Checksum)

=
- ﬂwwﬁmmmwﬂmizuu GPS (0 = Invalid; 1 = GPS fix; 2 = Diff. GPS fix)
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4. gluvwilszlen RMC

RMC LG Recommended Minimum Specific GPS/TRANSIT Data
FPLEAN

$GPRMC,075101.999,A,1334.7465,N,10046.8762,E,0.06,41.43,240502,,*30

$GPRMC NINBD U7 v0411)5 InAna RMC (RMC Protocol Header)
075101.999 N8 nawRIgIu Tan 10.52.08 u. (UTC Position)
A RTRNGN anzvesdeyan
1334.7465N  vuede 1duis (azdgm) N 13.437465 varunilo (Latitude)
10046.8762E w109 i§uLtae (apeTga) N 100.468762 041z 14BN (Longitude)
0.06 IRGE anusalumsndsui (M8 knot)

=] v & 1 <
41.43 N8 A nuilslsiiennauuiman
240502 Haned Jub dou 1 Hagiiv

=< [P
. IR Taididoya

v

*30) NG WaNS Exclusive — OR Y99A0NYININUA (Checksum)

5. giluvuilszlen GLL

GLL PTRUGR ANZADN 1AZADIIIN (Geographic Position - Latitude/Longitude)

Aveg

3GPGLL,1343.7449,N,10046.8597,E,021003,A *4F

$GPGLL MWD Wavuaue91dsIanoa GLL (GLL Protocol Header)
1343.7449N  M1nwda dude (aefign) 7l 13437449 sernivile (Latitude)
10046.8597 E  Ma1804 (JULN (a0edgn) i 10046.8597 BarAY TUBBA (Longitude)
021003 ETRULR it ion 1 agiu

A EVRURR amuzdoya (A = deyagndes, v = doyaligndes)

*4F PREAN WA Exclusive — OR 484 a8nH3HanyA (Checksum)

6. gilmnnlszlan ZpA

]
L -

ZDA HNoDa Yoyaiud naluszan UTC (UTC and Local Date/Time Data)
A0ea

$GPZDA,120205,26,12,2003,+00,00%60

$GPZDA e #au1auvee 115 Tanea ZDA (ZDA Protocol Header)

120205 TR nanvazilegiiuluszuy UTC fig 12.02.05 4. (UTC Position)



=1
26 N
’ =
12 MU0
2003 PRI,
+00 OTRIN
P
00 N0
%60 NUBD

7. gluulszlen DTM
DTM W04

faeea
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it Yaguluszuu ute

wou Hleagiiulussuy UTC

1 flagiiuluszuy ute

a2 139 (Ofset to Local Zone in Hours (+/-00 to +/- 59))
MIAYIUIN (Offset to Local Zone in Minutes (00 to 59))

9
WAN15 Exclusive — OR Y94A9AHINIHYA (Checksum)

‘i’l'ﬂiql,’ﬁ Datum Being Used

$GPDTM,W84,, 1343.7449.N, 10046.8597,W,,W84*53

$GPDTM MINUD
w84 NUBD
13437449N  ¥aned
10046.8597E W04
w84 NG

%53 RGN

8. luunlszlen vIG
VIG EREAN

LA

Wavumeelds Innoa DTM (DTM Protocol Header)
World Geodetic System 1984

uds (azfge) i 13437449 easrunile (Latitude)

it (aD4330) i 10046.8597 parnaz Tugen (Longitude)
World Geodetic System 1984

E
Wams Exclusive — OR 948902005 NIHUA (Checksum)

¥

g a
ﬂ’fmgammts AnioNuAY (Course Over Ground and Ground Speed)

$GPVTG,215.7,T,216.2,M,002.2,N,0003.6,K *16

$GP VTG VERIAR

2157 T VPRIGE
2162 M IRIVGE
002.2 N RLGH!
0003.6 K NINeDa
*16 RGN

#291uvel1ls Innsa VIG (VTG Protocol Header)
Measure Heading (True)
Measure Heading (Magnetic)

< A P
anus lumsmaoun (Knots)
anusrlumsinfeud (Ko/Hr)

v
Wan13 Exclusive — OR U99A30NYININUA (Checksum)
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4. MAVVUMINAADI

1 heneemasudyanuaiion lnedadwmsaniisu A
. 2. 1411wy NMEA-0183 Protocol
. E4
3. natjunuguMsIaRIHaMsTudeyannnIeIsuAITLY GPS Al
U d' (]
- NA1jy Run tiNouanInanssudoya
- natlu Stop 1OHYAMIHARAIHANI S UTBYA

4. ATUNNHANINAADA

A13190 3.1 HANINARDINSTVIOYAVDIATIRIUNA WML A

GSV

DIM
GGA
* GLL

GS4
ViG

ZDA
RMC

o | 6 || M0t Al |91 1% [1° B i
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5. NA1jY GSV Detail

6. TuNNHANINAADY

M3190 3.2 wansnaaneswazidoaveadeyalililanea GSV

Message ID GSV Protocol Header
Number of Message Range 1 to 3
Message Number Range 1 to 3

Satellite in View

Ch1 Satellite ID Range I to 32
Chl Elevation Maximum 90
Chl Azimuth Range 0 to 359
Chl SNRI (C/No) Range 0 to 99

Ch2 Satellite ID Range 1 to 32
Ch2 Elevation Maximum 90
Ch2 Azimuth Range 0 to 359
Ch2 SNR (C/No) Range 0 to 99

Ch3 Satellite ID Range 1 to 32
Ch3 Elevation Maximum 90
Ch3 Azimuth Range 0 to 359
Ch3 SNR (C/No) Range 0 to 99
Ch4 Satellite ID Range 1 to 32
Ch4 Elevation Maximum 90
Ch4 Azimuth Range 0 to 359
Ch4 SNR (C/No) Range 0 to 99

Checksum

End of Message Termination

7. A1)y DTM Detail

8. JUNNHANIINARDI
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M3191 3.3 wamInAaoIsvaziduavesdoyalililanea DTM

Message 1D -
NMEA datum
Latitude ddmm.mmmm

' (D=Degree ,M=Minute)
N/S Indicator N=North or S=South
Longitude dddmm.mmmm

(D=Degree ,M=Minute)

E/W Indicator E=East or W=West
NMEA datum
Checksum S End of Message Termination

9. NA1)Y GLL Detail
10. TUNIHAMINAADA

a = 9y
7 AN 3.4 NamsnﬂamswazmumawagaiﬂsTﬂﬂaa GLL

W % é";&
Message ID > GLL protocol header
ddmm.mmmm
Latitude
(D=Degree ,M=Minute)
N/S Indicator N=North or S=South
dddmm.mmmm
Longitude
(D=Degree ,M=Minute)
E/W Indicator E=East or W=West
UTC Position hhmmss
B A=Data Valid or V=Data
Status
. Not Valid
’ Checksum = End of Message Termination




11. NP GGA Detail

12. fufinwamInaany

61

M3 3.5 WaN1INAABeTwazBuavestoyalilsTanoa GGA

Message 1D

GGA protocol header

UTC Position

hhmmss.sss

Latitude ddmm.mmmm
(D=Degree ,M=Minute)
N/S Indicator N=North or S=South
Longitude dddmm.mmmm
(D=Degree ,M=Minute)
E/W Indicator E=East or W=West

Position Fix Indicator

0= Fix not available

1= GPS SPS Mode

2= Diff. GPS, SPS Mode
3= GPS PPS Mode

Satellite Used

Range 0to 8

HDOP

Horizontal DOP

MSL Altitude

Units

Geoid Separation

Units -

Ages of Diff. Corr. Null fields when DGPS is not
used

Diff. Ref. Station ID -

Checksum End of Message Termination
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13. NA1JY GSA Detail

14, TUNNHAMINAADA

M9197 3.6 HaMInaavaTwaziduavedoyalilslanea GSA

Message ID - GSA protocol header
Mode 1 M=Manual, A=Automatic
1= Fix Not Available 2=2D,
Mode 2
3=3D
Satellite Used Chl Satellite on Channel 1
Satellite Used Ch2 Satellite on Channel 2
Satellite Used Ch3 Satellite on Channel 3
Satellite Used Ch4 Satellite on Channel 4
Satellite Used ChS Satellite on Channel 5
Satellite Used Ch6 Satellite on Channel 6
Satellite Used Ch7 Satellite on Channel 7
Satellite Used Ch8 Satellite on Channel 8
PDOP Position DOP
HDOP Horizontal DOP
VDOP Vertical DOP
Checksum B End of Message Termination
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15. NA1JY VTG Detail

16. YUNNHANINARDA

M3190 3.7 WANINAABIIIEaziduavaIvoya s lnava VIG

Message ID VTG Protocol Header
Course Measured Heading
Reference True
Course Measured Heading
Reference Magnetic
Speed Measured Horizontal Speed
Units Knots
Speed Measured Horizontal Speed
Units Kilometers Per Hour

K Checksum End of Message Termination

s 17. nAYjY ZDA Detail

18. TUNNNANINARDY

M13197 3.8 WaN1INAADIT WwazBuavesteya lilsTanoa ZDA

Message ID ZDA Protocol Header
UTC Time UTC Time
UTC Day UTC Day (01 to 31)
UTC Month UTC Month (01 to 12)
UTC Year UTC Year (4 Digit Format)
Offset to Local Zone in
Local Zone Hours
Hours (+/-00 to +/- 59)
Offset to Local Zone in
. Local Zone Minutes
- Minutes (00 to 59)
2 Checksum End of Message Termination
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19. n@1jy RMC Detail

20. FfUANKANINAADY

A a Y
M19190 3.9 Namimamiwazmumaway_aiﬂﬂmea RMC

Message ID

RMC protocol header

UTC Position

hhmmss.sss Format

Status A = data valid or V= data
not valid
Latitude ddmm.mmmm Format

N/S Indicator

N =north or S=south

Longitude dddmm.mmmm Format
E/W Indicator E= East or W=west
J Speed Over Ground -
) Course Over Ground True
Data ddmmyy Format
MSL Altitude -

Magnetic Variation

E=East or W=West

Checksum

End of Message Termination

21 natjy Yo weoenainlisunsutes
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5. aywaminanes

6. MOIUNMEMINAas

viAuseves s Taneaaslumnalinssdudoyaindaz lils Tnnsaawisouaana 1

ok bl 58 >

i ; il . 4
AagAYn (Latitude)

A1093330 (Longitude)

ANUGUNDY (MSL Altitude)

Junluszun UTC(UTC Date)

a1 lusLUY UTC (UTC Time)

amuiounsudyaalR (Satellite in View)

nunoavilszianiey (Satellite ID)

fimmwua:igumm (Elevation & Azimuth)

FZAUANUUIIVDITYYIY (Signal to Noise Ratio)

sEAUAMA Ty YU PDOP, HDOP, VDOP

ﬂ'm:nm%‘:l (Speed Over Ground)

' ] =
aanulsUsivaunuiman (Magnetic Variation)

AMBAFOYF 1Az U N (Local Zone Hours & Minutes)

doyalilsTanoa NMEA (NMEA datum)
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ﬂ]iﬂﬂﬁi’)ﬂ‘ﬁ 4 MIN1CU2NN (Distance)
1. YagilszasmiBanginssu

4 Y o =
L‘Wﬂiﬁuﬂﬁﬂy'lﬁ'liﬂiﬂ

1. Mwrammiszezneiiyuesm luuuuduazdge la

o ' P s 9 a 3
2. Ansmmsseemeiyuadar lunuaduazdgala

3. Aamaszezmeiyitla Tuuuaduasdga1d
< 4

4. furuvImsEezn Ry luuuaduasdan 14

Q U

h.

a y

5. Muammaszezmeiyudla luuuiduaesigald

Q

P Y

6. Mummmszezmengidlaluuaduasidgala

A A ¢
2. In309uazailnsal

1. galRriamsseynnaduimilg

1.1 inSeedudagnuariiowsiia 8 voedygas 1 1N304

1.2 wwenet luTasadsl MK-4 1 %A

1.3 azifitlines 6-12 V, 500-1000 mA 1 M

1.4 @18 RS-232 ¥ilA dB 9 1 e

1.5 Talsunsumsnaasy 1 (A
2. AONNAADT 1 w304
5. 193RI 1 RERY
4. lununisneaes 1 ¥

P Ay
3. !uaﬂ“!azﬂq‘ﬂaﬂ!ﬂﬂ?mﬂq

b4 A k4

a o t a o 4
Lf’f'uazﬁgm (Latitude) n581du3s Ao mumgiuumuﬂmsuuummé’ug{uﬂqm (Equator)
[ 4
(it 0 eern lumednTanmile qeganiiaTanmile Ao 90 ssrunile mnunndugudlimedn
1) [ b4
Tan1d drgafivaTanld Ao 90 seenld suntsaeadinudald 180 semn
Y a . A s/ - A Yy A s 3 a o 3 s A .
tdUaDI9YA (Longitude) 130 (UL AD tdUNBY IUMUIAUSHITDINEUNS LY (Greenwich
. qe o [< o a Y P [
Meridian) Uszmasangy (1w 0 aeen tiulimevnile (iaaz Tusen) gagai 180 semazusen
’ =) a Y o [y { [ 3
Intiudun3uile (Greenwich) 1rliniedheiie (RrmzTuan) gagail 180 sanaziuan s

woaduudl 14 360 veen
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Wuaqn (Latitude)
) ]
60°
- L e
] 20°
0t qut;'ar (o
NS o
‘ o
60°
- . 802
l{uﬂﬁ\ﬁiﬂ (Longitude) -

M 4.1 idunazAgauazasddga luszuLNIInaY

90° N

tude)

i

3,081

fyn (Lat

Y

Rl
(4
-

dua

WuaeAgn (Longitude)

M 4.2 1duazRzainzaoiagaluumiszin

o [y Y 91 d’ d‘ Y d' d' o; ] [ [
'Cnﬁﬁ'iJﬂTi']ﬂrlﬁwlﬂ MUNYINTI GNABINTANITSUSAIN 1,000 tUAT ITADILTAAINARAAUDY
4

S o

TUIUNANATUAIT 1AL

MTIN 4.1 UMUNANUVDIAAAY AN NUNEIAT

amufieanse IunanvedasAign | 91UIUNENYRIEBIIRA
(Precision) (North-South Digits) (East-West Digits)
1,000 tu913 4 3
100 a3 | 5 4
" 10 a3 6 5
s 1 a9 7 A 6
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b4
MIMUIUMMIZEZNMINNAveIazagauazanadgatiu liaunsaldsuiuldinalan

- d' 9 9 a a ' v R A
LUI’N%]ﬂE‘]_]‘ﬂN"\IBﬂIﬁﬂ!‘ﬁ‘uEﬂﬂﬁW’Nﬂan ﬂ'mjenwmmua:mgﬂuazam%gﬂ‘lmmazﬂmmmm

an o o Ay a a ~ ~ ' % a a =
U'I'J‘Vllllll‘ﬂ'lﬂu Iﬂﬂ'ﬂlﬁuazﬂgﬂ“ﬂ 0 D3N ilz'llﬂ')TlJUTJ‘VIQﬂ AIULTUAZATAN 90 DIAT ITUANVYN

¥

v . '
duige nasnnnansamInIveds ez i Nuduazayanazanaiga lduda ez ldamduilse
b4
a o g

a Jd P a o 1 T @
?ﬁ’lﬁﬂli’N5$U$ﬂ1ﬂﬂlﬁ‘uﬁ3ﬂ2ﬂllﬁ$ﬂﬂﬂi]ilﬂuu ATIUITOATUINHIATEYENNYDINUIYIAIS VY

Y
a

wasnld  endiediary Tdiminaasazdmuiariaszezmaludumiaduasfaanazansd
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9

MM 4.2 5202 1 9IMAZAYAMULLIADITYA

A3 Tud A3 Tua
110,567.3 68.703 110,604.5 68.726
110,568.0 68.704 110,611.9 68.731
110,569.4 68.705 110,619.8 68.736
110,567.3 68.706 110,628.4 68.741
110,571.4 68.707 110,637.6 68.747
110,577.6 68.710 110,647.5 68.753
110,581.6 68.712 110,657.8 68.759
110,586.4 68.715 110,668.8 68.766
110,591.8 68.718 110,680.4 68.773
110,597.8 68.722 110,692.4 68.781

HAS Tua A3 lua
111,321 69.172 109,641 68.129
111,304 69.162 109,289 67.910
111,235 69.130 108,904 67.670
111,169 69.078 108,486 67.410
111,051 69.005 108,036 67.131
110,900 68.911 107,553 . 66.830
110,715 68.795 107,036 66.510
110,497 68.660 106,487 66.169
110,245 68.504 105,906 65.808
109,959 68.326 105,294 65.427
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4. MAVVUMINAADY
4.1 mamszazmaluuuIduazAga (Latitude Distance)
8 ﬁaumﬁmamﬁmuﬂﬂlﬁﬁmmimﬂﬁﬂﬁywmmﬂmmﬂﬁmﬁ%u A ﬁ“mmﬂﬁ;ﬂﬁﬂéfwm
MeIMATANIISY C fszozne 150 WA
1. thasomesudaanuaaion lunddumisanisn A

2. 18Ngy MUIVIZEZNA (Distance)

De

3. natlumuumsianwamssudeyanninioaiuaiiioy GPS Al
U a A o 9

- natjy 31 WsnaAIHANMITUTRYA

- nAtly vga ionganTsiiaawwaniasutoya
4. vheneomasudyanuaaion ldndadwmisaaniisu ¢

[ b4

5. nATJUAILANASLAAINENS T1TRYANINIATEITIA IO GPS. AXT)
- @ty 53 onEAIRan S udoya
- natlu viga onganisuanwansudoia

6. natlu Anne uAinHaN1TMAND

MM 4.4 FanINAap PIaAIazAgaNaraRII gAY A uag C
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flnagy

winomg  3UuUUYesazAYn Ao dd.dddddd

JUuUUY0a09T30 Ao ddd.dddddd
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1 o = QJ
7. anamdulseansveizozng
mdulszansvesszozmaluniioueseam Degree) Ao

I Degree = Meters

mdulszansvesszormaluniiiovesatlan Minute) Ao

I Minute = Meters
Mduszansvesszozmalumitsvesilalar (Second) fio

1 Second = Meters

M99 4.5 HANIAIUIUNIAITLIZN

1 degree 1.000000 degree
1 minute 1/60 of a degree
1 second 1/60 of a minute
1/10 of a second .10 of one second
1/100 of a second .01 of one second

8. natlu Ta evannnlisunsutey

4.2 M3mszezMaluuuNdUa YA (Longitude Distance)
ﬂ'aumsmamﬁmuﬂiﬁ’sﬁumﬁaw\ﬁﬂﬁywmmummﬁan11‘3%"11 A ﬁNﬂ‘lﬂQﬂaﬂg\WﬂQ
AeIMATTITY B fiszogna 10.0 mas
1. haeomaiudyanaaraion ldnsdedumisgniiy A
2. gy MUIUSZEZN (Distance)

o 9 A @ = o dy
3. NAYUAIVAUMTUTAINANITTUVDYAINATDITUAANYY GPS a3u

- natjy By enaananssudeya

Q

- nathy wga iengamsuaaanamssudoya

4 haeomeasudyaaa oy ldndsdumisaniisu B

5. ﬂﬂﬂumuqnmsufrmwami%"u%’mgamﬂm?aﬁummﬁuu GPS il
- natlu i3u ieuananamssudoyn
- natly nga evgamsuaasranssudoya

6. nA1ly My UTinHANIINAADA
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M3137 4.6 HaMInanvIianIazAgALazaBITINANTITY A 1z B
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=
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vinome  3UNUUYeLazAYn A9 dd.dddddd

31lUU¥99093790 A9 ddd.dddddd

] QJ = Q’
7. AN AUl ansunIsTIEN
Al %3 = A’ 1
mdulsz@nsunaszezmalunideueiedm (Degree) i

1 Degree = Meters
LR a a‘ ] a A
maulszansvosszozmeluniavunsalan (Minute) Ao

*

1 Minute = Meters
1 3 = Q’ C i = =
Adusransuesszoem lumiievesdalan (Second) Ao

1 Second = Meters

ﬂﬁNﬁ 4.7 HAMIAMUINHIANTZHEN N

1 degree 1.000000 degree

1 minute 1/60 of a degree

1 second 1/60 of a minute

1/10 of a second .10 of one second
- 1/100 of a second .01 of one second

8.natju a oesnvinlisunsudes
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5. agdwamannaes

6. ﬁ'lﬁnu‘ﬁ‘lﬂﬂ1iﬂﬂﬁﬂ\3
WANIMMATZEEMINNRfadwMYe Lar =12.231820 , Long =111.456200 1lilds

funie Lar =12.232580 , Long =111.456222 fmuald 1 Watlen wiidu 30 wes
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mrmAaesii 5 manvregeumsianwmavesoua (Checksum)
1. TaguszashiBanginssy

ielhindnuannse

1. yonnThiives ChecksumluTals Tnnoa NMEA-0183 14

2. YNNI 1UAI5HI Checksum 184

3. unUA9P3A HEX Code 1iluA1 Binary 8421 Code 14

4. 11791 Checksum 9310015 Exclusive-OR ‘Ui’)\‘l‘i’l‘ﬂlq!.a Binary 8421 Code 8

A ¢
2. 13234z gilnsal

1. galiianmsseynnadma

q

1.1 A5 udaanaarufiousiia 8 sesdyano 1 (509
1.2 oA lu Insafl MK-4 1 %A
1.3 ezline3 6-12 V, 500-1000 mA 1
1.4 918 RS-232 ¥ila dB 9 1 idu
1.5 lilsunsunrsnanes 1 LHY
= o A
2. ADUNAADS 1 (509
3. lusmmsnaaes 1 %0

[
Aala A ¥

3. lﬁi’)ﬁ“lﬁ:’;ﬂt]‘iﬂ@]ﬂ!ﬂﬂ’]“llﬁd

TisTanon NMEA - 0183 duTilsTaremnasgiugninnidiaies Gps wededeya
NMEA to1annszifuTilslanea EIA - 4224 udinanniaiir U 1$ sy rs - 232 18 1aeld
Sasimsdedioyn Baud Rate fi 4800 bps, vt 8 T, YifiwsAauasT 1 Stop Bit (Stop Bit
(8ND) U5z Tonuss NMEA — 0183 aeiluuoan (ASCII Text) Favua aefisnvseily Seaanse
A1 NMEA — 0183 ustazilss TonaziSududensadianm ) Fsnusdafinuandn 2 & fe
Talker ID 1138 Device ID (%1 GP ‘l%'gﬁﬂﬁﬁ;"juﬂui’fay,a GPS @18nusfinmu®n 3 dafle Sentence
ID AofafimuagiuuuilseTon (Sentence Formatter) 309230031 FouszTon (Seatence Name)

& Y Iy o 2 ' Y 4 ; Y y d
%’]ﬂuuﬂzﬂ']uﬂjﬂﬁaﬂﬁlﬂu‘lﬁﬂ']ufluﬁu\i IﬂﬂgﬂLLﬂ\illﬁlﬂﬂjﬂlﬂiﬂﬂﬂiﬂﬂﬂﬂﬂﬂ’] (,) lla&'ﬁuqﬂﬂjﬂl%ﬂ

4 (Checksum) shinihilasnaeunisdanaiavesdoyaiaunsadenldiesiivield uazezey

as =2

= o o o Qs A
IABUASI3IATY (Carriage Return/Line Feed : (KCR><LF>)) 1152 Toannnaziidasnusne 82 fade

o o [y ] '4 v =)
33011 $ 1Az CRALF udy ddeyadmiuilad liawisam1d Aadesgadudiulyl udneuii

o 4 ] LY 1 ] [l 1 1 o 1 { [}
dmdhfuisfaddngndeldTaslidugesin  mnzluudasladinnuonlindinie lif
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Y A4 o o 1 sy Ay o A d o oA
Y03 139U TEYAMNLIvBINaAToyaNADINI Taem I uINTBININADNIN IFAT UGN
18 heziinioly szneudas “*» uaz 2 TAv0aAYI Y 16 (2 Hex Digits) UNUMS Exclusive —
v @ q’: o Y =) FY Y3 @
. OR v03AIBNHINMUA 1A 115w 8> uaz < *» lumsldausziinnudosnmslfidaduluung
E4
Uszloa lunasgivezeyanalilunaazduin munsoiowguoulszloald Uszloamanil
FUAUAIY “SP” 1AzAIONEIAWAINAWAIY Manufacturer ID Mudodoyamugiiuuialilves
Uiz lonuasgiu

M50 5.1 AUANTAYDI Exclusive-OR

0 0 0
0 1 1
1 0 1
1 1 0

20N NIV Checksum

- G=47

2
3 5
4 , 2 0010 C 1100
5 1 3 0011 1 0001
6 2 3 5’611 : 2 0010
7 3 o011 0011
8 3 0011 0100

Checksum o 0110 1101

¥

MINATNABINITNIA Checksum vodoyanail fio GPS,1234 1hadidnysdusnie G

wlasdlusa ASCI 31 16 (HEX)$ 119w 2 ndn 9218 47 udwhmsudauilu swa 8421 18 0100

Uag 0111 AIWAIAY ﬁmmifumau&numnnnﬁaé’nys NNTIAYeas T 8421 YeausaZ Digi

- 1 Exclusive-OR 11 iaunsuma 4 ndnouldwadng fu o110, 1101 uazmlasnduiiusia

‘ ASCIL 11U 16 (HEX) iflunadwiqaimoie i1 Checksum 11y 6D
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19190 5.2 15193 auoan (ASCII Code)

rrl

07 7 BEL 71 G 67 | 103 | g
08 8 BS 72 H 68 | 104 | h
09 9 HT 73 I 69 | 105 i
0A 10 LF 74 J 6A | 106 | j
0B 1 VT 75 K 107 | k
0C 12 FF 76 L 108 I
oD | 13 CR 77 | M 109 | m
0E 14 SO 78 | N 100 | n
OF 15 SI 790 11 0
10 16 | DLE 80 P 12 | p
1 17 4| DCI 81 Q 13 | q
12 B\ | 42 82 R 114 r
13 19 | DC3 83 S 115 s
14 | 20 | Dec4 84 T 116 t
15 21 | NAK 85 U 117 | u
16 | 22 | SYN 8 | Vv g | v
17 23 | ETB 87 | W 19 | w
18 24 | CAN 88 X 120 | «x
19 | 25 | EM 89 | Y 121 y
1A | 26 | suB 9% | z 122 | z
IB | 27 | ESC 123 {
¢ | 28 FS 124 |
ID | 29 GS 125 }
IE | 30 RS 126 | ~
IF | 31 us 127 | DEL
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L=
4. UUNDNANMINAABY
L hmeomasudganaewion T nadadumisaaiiso A
2.19qwy A1 Checksum
v t4
3. nATjunuAUMSIEAINAN TS UToYaINIAT DI LA ALY GPS fail
U a A v g
- AR I3 BuEAIHANITUYBYA
- nA1fu nga NevgansuanIHamssudoya

4. TUNNNANIINAADY

AN 5.2 WANINAADIYIAT Checksum

10

11

12

13

15

16

17

18

19

20

21

22

23
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M13191 5.2 HANINAADINIA Checksum (AD)

24

25

26

27

28

29

30

31

32

33

34

35

Checksum =

6. naijy a esensnTlsunsudey

5. agUwamsnaaes
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6. MOUMEMINAADT

1. alaveaTils Tanean lu'ldlun l¥d e Checksum 3951182

[ Y

. 4
2. BRI Checksum Tavimuadeyaisulaifiulislanea Gsv Tdoyadai

¥

$GPGSV,3,3,09,31,45,189,29*

6 p
7 3
8 ,
9 3
10 -
11 0
12 9
13 .
14 3
15 1
16 ,
17 4
18 5
19 3
20 1
21 8
22 9
23 3
24 2
25 9
Checksum -
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= wa o ul
N1INAA0IN 6 f’lmﬂuﬂﬂﬂ"] 1.]5“@\1 GPS
w da a
1. Ingilszasn@anganssu
A g yo K
e lvinfnwauise
1. UBNAIAZARANAZABIYAIINNITNATDIA
v
2. veamanugsnnszauthneedsaniifuduygald
3. venmanuudsisiuiioninaunuimanysunsessu Gps 14

4. vonTnuaiegifuvesmssudyaaaaiionld

5. yennulsausn e ialuszuu 6ps 14
A oA d
2. 1n3p3dauazanIal

1. el fuianassyinadima

Q

1.1 nsesiudayauarufiousiia 8 vosdaana 1 1n389

1.2 geoima lu Insadl MK-4 1 %0

1.3 pufiliaed 6-12 V, 500-1000 mA 1 P

1.4 910 RS-232 ¥ii@ dB9 1 1du

1.5 Tdsunsuminaasy 1 Wi
2. Ao IADY 1 130
3. luaumsnaaes 1 g

[
A A %4

3. sﬁamsmanvg]mnmmm

4. [ .Y a1

. ¥
wIesdudaaanufion gps lasialy deaiidannumusadiosdulumsuaasdeya

-g ‘Ao ﬂ 9 1 9) a = o =4 A =
fugunsuiulumsldau i doyeasAya asddga szAuaNgs AN luMsIABUR A
WATFINITEUY UTC Aainnvesdaigies DOP Tnuamsihiauvsunieedy annuuasilsoues
- T =1 o 2 Ao o Y A o t o o 9y
awifhuazauuimin Suaaierdsvdaanald uassusesdyaudii iy
14 )
fnnamidadumiia deyamaril dehiiuFedigun

Y Qs

AN (Altitude) A1gsiuaasluniosfudyanaaaiion ges iluanugamilegillan

]
14
Y =< g

3938198473601 Ellipsoid 530Lﬂu;ﬂﬂau?ﬁﬂﬂwumamiﬂﬁmmaﬁ{ﬁuu'uau ielfmunn
amina XY,z lumuiidvesszuuaiuiioy GPS deuiin3eafy Gps @ q ssduaauily
Latitude/Longitude %59 Project 'l1liflu Projection #1499 U1 Datum ¢ 9 1dg1Fanansaldauld
o61mAIN A5 3915 Handheld Navigation GPS fifianuaunsamuiamaszdungs

b4
mitleszauinziailiunag (Mean Sea Level : MSL) meﬁ'lgl‘i’]\‘lﬂ’liﬁ']ﬂ’J'liJLmﬂG\Nﬂl’tNigﬂ‘Uﬂ’ﬂiJ
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guwenaronaluszoznamils g filndiReatuesazweldms g Swensumamaniouves
aps 18 (mamamdsumannanziluaewivewnasy) dwmsudszmalnodszdunnugs
mileszduihmziatunans Gun. wie MSL) Aeszdnimzmhunaiiimzndn S
Uszanididus il qudveatmuannugaluaudsaazialy

[

DOP (Dilution of Precision) fofaudasfenanmuasradnsimadez1dsuannmstmua
FUMisveuAT0ISY GPS Mues DOP ungnesuslumennieg fiduiussudyanuildanns
Sunquariieuiesmuadumisveunsesiudyana moumen idfafe

PDOP - Position Dilution of Precision (3D)
HDOP - Horizontal Dilution of Precision (Latitude, Longitude)

VDOP - Vertical Dilution of Precision (Height)

AT319N 6.1 3ZAVAUNTNVOIT Y18 DOP (Dilution of Precision)

1.00 - 3.49 AN (Very Good)

3.50 —5.49 A (Good)

5.50.- 6.00 e l¥ (Fair)
11NN 6.00 20U (Suspect)

@

o 4 o S ‘é o L)
Mode 1 iu TWuauaaimsmamyoaniosfudyanaaion GPs i Inuanisiiaueyg
2 Tviua Ao
- Tnua M (Manual) ussuuiligdidendnes1d 2 Ganse 3 1A
- Tvua A (Automatic) 1iuszuuidfumsnanusalinidnandonsdinniessudygyiuld
"Ta aa 19 v e 90’: 1 dy
Ty 3 arevznananalugduuy 2 63 edmansudganaldawa 3 asvullszuaamaly
gy 3 1@
Mode 2 1 Tvuauaasamuzianuiligiuveuniessudyauaniion GPS
A 1 ° 1 v
1 fe ldawnsoszyduma1d
A aa
2 fio 2 A

3 QD 3 1A
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L hmeomasudyanaa ey lUnsdsdumisaaiisu A

2.1y aamanianal

3. aijumugumsuanInamssuYeyanninIeauATIREYN GPS Aail

v
]

1 Q' A v 9
- nAify By touaawamssudoya

- nALjy viga tongamsuanswamssudoya

4. uUNNHANINABDY

5.na1ju 1a

Latitude

M3137 6.2 HAN1INANDS

Longitude

Altitude

Satellite in Views

Satellite Used

PDOP

HDOP

VDOP

Mode 1

Mode 2

Fixed Position

Magnetic Heading

True Heading

Velocity (Knots)

Velocity (Km/Hr)

4' 1]
Wooendn lsunsudos
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5. agiwamananes

6. MMUMUNMINADY

a 4 v g da d?’ 1 Y=t = o v o
1. WWDFUHOINIANUITINNAYUIIANTTNADN DY IﬂﬂuluIlﬂllﬂ'lilﬂﬁﬂuﬁﬂu'ﬂuﬁ‘ilENfT']El’E'ﬂﬂ']ﬁTU

as 1

Aanauaage la?

o U
9 P

2. doyandinglu Mode 1 uaz Mode 2 19 nTils Taneala 2
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TaNARLLLIA1A3Ilae l i uLAEAANUTAYAWLL SD Card

U

1. unin
a om s 1 Z d‘ s & o ' d”

Tusunsugaulfimnisszyiasuduuinlan eanuuuswedngUszaedaasteliil

1. WitlsznaunisnasasivanisBoudifisanunisssyidasumisuiiulanivint
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wanaziiuininadeyalugtluuniued Text lud 16
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TneTsunsafinuny Sentence anmsguateddauudafiazaannsngudaysiadldlandne Jaay

urugrulunnirdeyaliussyndlfausalil
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2. \pFasdiauazaingnl

1. gaUfiRnsszyiAnsumsuuiulan

1.1 Lﬂ?lma*uﬁcycywmmmﬁﬂmﬁm 8 davdryoyns 1 ke
1.2 anpenialulasasiyl MK-4 1 10
1.3 azifthmas 6-12V, 500-1000 mA 1 Bi
1.4 818 RS-232 4%m dB 9 1 du
1.5 Tdsunsunisnmaaas 1 LB
2. unA 1 AU
3. pauNILmaF 1 FaDA
4. \FRIAUIN 1 a0
5. W UN1IAQRes 1 10

3. MuuAAENAUIBIATAISLRIIMALTEN

1. guaneenafudy I lusumbisn g A

2| ﬁi@mﬂmn']m”mﬁum"s;aﬁuﬁagmmmqLﬁtm GPS

3. maant Data Cable (Serial Port) mmm?:ﬂas"uﬁcynvj'\mmmﬁﬂu GPS Wnifuiries
ABNNILABININETHA Com

4. aungsdaelnl 6:12VDC 500-1,000 mA HiLiiesfuR e auaaTien GPS

5. malw (LED) dlimaniatasiudtyqinmiamean GPS nsensuitluaanay
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= -~
2NN A2 Nslsznaumasaldanu
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1. naainldarunsofudygruaadisnld anunsadladeyanlavinisiuinly wleuiu
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v
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29 A4 Farousewiawanndagnilaldan
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v 1
5. waaandlaldanindey windugedeyanldiuinli aztlsnpdennnuiseudsil

GPS Laboratory E]
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i a5 darauieuiiedeyalulnaduan
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5. tiuvintayalilsinaaa NMEA- 0183
1. nscisasnisiuiindeyafisuld oglugtuuuaes Text e taanisadniitln Save File Az

Usnguiiraasisil

Save As

1] GPS_NMEAD183.txt

ext File (*txt)

nil a6 mstiuiindeyalisiaran NMEA- 0183

2. Rurdalnaieniiin laeFestamindiuvunuans it uaziiuuamumisiiogaesing
@nn&unmﬂu Save

3. susannstuiindeya abianunsafiaziinisdndeyals wanilinsAanTitl Open File
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dananubiausial
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nwi a8 dernudiewiiebildszydesaniui
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2. NIARINITENANAWILY Waypoint 1l ADD 13uda Winunu@daumiansasnisas
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9. TRYRINNIZ
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aaFalunsdedeya {9,600 Tnsiaduadi

aneindoyeyand Tasieidinn RG-174/U 619 .3 wms
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GP2015
GPS Receiver RF Front End

Supersedes edition in August 1996 Global Positioning Products Handbook, HB4305-1.0

The GP2015 is a small format RF Front-end for Global
Positioning System (GPS) receivers. Equivalent in
performance to the GP2010 but in a TQFP package, this
productis suited for size-critical applications as the RF area
can be reduced by a factor of two to three using miniature
surface mount passive components The GP2015 is designed
to operate from either 3 or S Volt supplies.

The input to the device is the L1 (1575.42MHz) Coarse-
Acquisition (C/A) code Global Positioning signal from an
antenna (via a low-noise pre-amplifier). The output is 2-bit
quantised for subsequent signal processing in the digital
domain. The GP2015 contains an on-chip synthesiser, mixers,
AGC and a quantiser which provides Sign and Magnitude
digital outputs. A minimum of external components is required
to make a complete GPS front-end.

The device has been designed to operate with the GP2021
12-channel Global Positioning Correlator, and DW9255 SAW
filter, both also available from Mitel Semiconductor.

FEATURES

H Ultra miniature TQFP package

M Low Voltage Operation (3V - 5V)

M Low Power - 200mW typ. (3V supply)

M C/A Code Compatible

H On-chip PLL Including Complete VCO

M Triple Conversion Receiver

B 484 ead Surface Mount Quad Flat-Pack Package
M Sign and Magnitude Digital Outputs

B Compatible with GP2021 CMOS Corelator

APPLICATIONS

l C/A Code Global Positioning by Satellite Receivers
B Time Standards

B Navigation

M Surveying

ORDERING INFORMATION
The GP2015 is available in 48 pin TQFP package to
Industrial (-40°C to +85°C) grade.

ORDERING CODE
GP20151G FP1R Industrial - Plastic 48-pin TQFP

DS4374 - 2.4 October 1996

GP2015

iy

TeEIOU IR FP48
Pin Name Pin Name
1 | IF Output 25 | NIC
2 | PLL Fiiter 1 26 | Vee (DIG)
3 | PLL Filter 2 27 | REF 2
4 | Vge (OSC) 28 | REF 1
§ | Vec (OSC) 29 | Vec (RF)
6 | Vge (OSC) 30 | Vee (RF)
7 | Vee (REG) 31 | Vee (RF)
8 | PRef 32 | RF Input
9 [ PReset 33 | Vge (RF)
10 | Vge (I0) 34 | Vge (RF)
11 | CLK 35 | Vee (RF)
12 | N/IC 36 | NIC
13 | NIC 37 | O/P1-
14 | MAG 38 | O/P 1+
15 | SIGN 39 | Vec (2)
16 | OPCIK- 40 | IIP 2-
17 | OPCIK+ 41 | UP 2+
18 | Vpp (10) 42 | Vge (IF)
19 | PDn 43 | Vee (IF)
20 | TEST 44 | O/P 2-
21 | LD 45 | O/P 2+
22 | Vge (DIG) 46 | Ve (3)
23 | AGC - 47 | P 3-
24 | AGC + 48 | IIP 3+
Fig. 1 Pin connections - top view
RELATED PRODUCTS AND PUBLICATIONS
Part Description Ref[;?:xce
DWwWg255 35.42MHz SAW Filter DS3861
GP2021 Twelve-Channel Cormrelator DS4057
GP2010 GPS receiver RF Front-end DS4058
GP2015 Design with the GP2015 AN4533
GPSBuilder-2 | Twelve-Channel GPS receiver DSs4004
development system
GPSBuilder-2.1 | Twelve-Channel GPS development | DS4537
system




ABSOLUTE MAXIMUM RATINGS
{Non-simultaneous)

Max. Supply Voltage ' N
Max. RF Input +15dBm
Max. voltage on any pin Vec/Vpp + 0.5V
except LD {pin 21) and PReset (pin 9), which are 5.5V

Min. voltage on any pin Ve - 0.5V
Storage Temperature -65°C to +150°C
Operation Junction Temperature -40°C to +150°C
10MHz Reference Input 1.5V pk -pk

ESD PROTECTION

The GP2015 device is static sensitive. The most
sensitive pins withstand a 750V test by the human body
model. Therefore, ESD handling precautions are essential to
avoid degradation of performance or permanent damage to
this device.

PRODUCT DESCRIPTION

The GP2015 receives the 1575.42MHz signal
transmitted by GPS satellites and converts it to a 4.309MHz
IF, using tripte down-conversion. The 4.309MHz IF is sampled
to produce a 2-bit digital output. If the GP2015 is used in
conjunction with the GP2021 correlator, then the GP2021
provides a sampling clock of 5.714MHz. This converts the IF
to a 1.405MHz 2-bit digital output at TTL levels.

The GP2015 can operate from a single supply from
+3V (nominal) to +5V (nominal).

A block diagram of the circuit is shown in figure 2.

99

IF STRIP

The input signal to the GP2015 is the GPS L1 si¢
received via an antenna and a suitable LNA. The L1 inpt
a spread spectrum signal at 1575.42MHz with 1.023M
BPSK modulation. The signal level at the antenna is ab¢
-130dBm, spread over a 2.046MHz bandwidth, so the wat
signal is actually buried in noise. The high RF input compres
point of the GP2015 means that with subsequent IF filte
it is possible to reject large out of band jamming signals
particular 800MHz as used by mobile telephones.The on-
PLL generates the first local-oscillator frequency at 1400N
The output of the front-end mixer (Stage 1) at 175.42 MHz
then be filtered before being applied to the second stage.
double-balanced stage 1 mixer outputs are open-collect
and require external dc bias to V.

The second stage contains further gain and a m
with a local oscillator signal at 140 MHz giving a second |
35.42 MHz. The second stage mixer is also double-balar
with open-collector outputs requiring external dc bias to

The signal from stage 2 is passed through an exte
filter with a 1dB bandwidth of 1.9MHz. The performance of
filter is critical to system performance and itis recommen
that a SAW filter is used (part number DW9255, also avail
from Mitel Semiconductor). The output of the filter then fe
the main iF amplifier. This includes 2 AGC amplifiers ai
third mixer with a local oscillator signal at 31.111 MHz gi
afinal IF at 4.309 MHz. There is an on-chip filter after the
mixer which provides filtering centred on 4.309 MHz. Th
output, which has 1kQ output impedance, is provided for
purposes. All of the signals within the IF amplifier are differe
including the filter inputs and outputs, except the IF output
1), to reduce any common made interference.

175 42MHz FLTER 35.22MHZFILTER AGC CAPACITOR
i @ Qe TR i:‘:')ﬁ':'n
FRONT 2nd 3 )
) 4.3 F Output
BF gt —————{  END STAGE STAGE Fiach ——O) (43“:‘1_&]
sy | MDER MOER MIXER
1.4800H2 180MHT I‘l.ll-N‘l
£l 4
AGC
CONTROL
()
EXTERNAL D¢ o
LOOP iy
FLTER  Oe e _j\
POWER.ON al
pLLock BV PHASE RESET -
A
'-°fL'g)°"’ DET=CTR) 1A400G 2 SGN L —
PHASE- s —0 Lo
LOCKED
PLREF VP E7 PLL 5900 PONER —
REFERENCE CONTROL MAG as WG
100z (REF 2) OSCILLATOR orp el
e Low
ey I A>D anl SAMPLE
REF 1 1P CONVERTER & CLOGKRP [k
IDRBERM  § i BIIMHZTT
RGIRREF  § t
v i RaeIn ) ) 19) o) HE
40MHzCLOCK O (TEST)  POWER-ON POWER POWER-ON
[FOR CORRELATOR REFERENCE  DOWNEP  RESETOIP
CHIP} ¥ (FOp) (PRESET)
(OPCK 43 (PREF)

Fig. 2 Block diagram of GP2015
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VALUES FORL1 D L2 ARE
DEPENDENTON FLTERUSED L3,4 - 960nH
R] 2 L3 L4 L3=-2.20H
RF NPUT
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Cs = 12pF FLTER > & :
Cp = &.7pF ] +— FILTER 'I
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RE n I 37 36 40 41 44 45 47 4% e :]_(\ubc--l-ﬁ.u\tonrﬂ
NPUT 1 cp 1 g
I;r_ 35 34, RER2
.
- 30,31 GP2015 FRONT-END e H 100HZ 1P
23 48 PIN n Cl
cage < —l ALL LOOR
—0uE L R FLTER
B 3 -
17 46 11- 15 14 21 9 8 20 %:-2_4&;:':
-l -
oz Ca-10nF
= we
| | ms| | s Ra
POWERGON REF
P4, FD = 4700 4 R3
PSS Y BN V/ENRGTS PR E
2 o bl * 4 ] —%
F[ FOR o \ A F N
W At /e [ \S N5 FOTER-GN
2 g 0 REF
4 = = "]
N g L ADDER
DIAGRAM SREPRESENTATIVE e
ONLY. REFER TO ASSS 3
FOR ACTUAL CHBUIT GP2021 CORRELATOR R2-27 (We=43.0Y)
= B8N (Vo= 45.0
80 PIN { K

Fig. 4 GP2015 typical application
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GP2015 33pE
@8) 10.0000H2
R 1 —71  CRYSTAL

Fig. § Crystal Reference connections
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General Description

The LM2575 series of regufators are monofithic integrated
circuits that provide all the active functions for a step-down
(buck) switching regulator, capable of driving a 1A load with
excellent line and foad regulation. These devices are avail-
able in fixed output voitages of 3.3V, 5V, 12V, 15V, and an
adjustable output version.

Requiring a minimum number of external components, these
regulators are simple to use and include intemal frequency
compensation and a fixed-frequency oscillator.

The LM2575 series offers a high-efficiency replacement for
popular three-terminal linear regulators. it substantially re-
duces the size of the heat sink, and in many cases no heat
sink is required.

A standard series of inductors optimized for use with the
LM2575 are available from several different manufacturers.
This feature greatly simplifies the design of switch-mode
power supplies.

Other features include a guaranteed 4% tolerance on out-
put voltage within specified input voitages and output load
conditions, and +10% on the oscillator frequency. External
shutdown is included, featuring 50 pA (typical) standby cur-
rent. The output switch includes cycle-by-cycle current limit-
ing, as well as thermal shutdown for full protection under
fault conditions.

&National Semiconductor

May 1999

LM1575/LM2575/LM2575HV Series
SIMPLE SWITCHER® 1A Step-Down Voltage Regulator

Features
® 3.3V, 5V, 12V, 15V, and adjustable output versions
® Adjustable version output voltage range,
1.23V to 37V (57V for HV version) £4% max over
line and load conditions
8 Guaranteed 1A output current
a Wide input voltage range, 40V up to 60V for HV version
m Requires only 4 extemnal components
8 52 kHz fixed frequency internal oscillator
u TTL shutdown capability, low power standby mode
= High effictency
| Uses readily available standard inductors
® Thermal shutdown and current limit protection
u P* Product Enhancement tested

Applications

= Simple high-efficiency step-down (buck) regulator
& Efficient pre-regualtor far linear regulators

® On-card switching regulators

® Positive to negative converter (Buck-Boost)

Typical Application (Fixed Output Voltage Versians)

Note: Pin numbers are for the TO-220 package.

SIMPLE SWITCHER® Is a reg of Natienat 5 C

('1N

FEEDBACK
7V - 40v(60V) +v,N LM2575/ [
UNREGULATED LM2575HY . 5V
DC INPUT Z5.0 ouTPUT REGULATED
2 =" quTpur
| Cour 14 Load

DSG11475-1

® 1999 Nationa!l Semiconductor Corporation  DS011475

www.national.com
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