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Research Title : A Construction and Evaluation Efficiency of Global

\
|
Positioning System Laboratory Module !
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Department : Department of Engineering Education Faculty'of Industrial
Education King Mongkut's Institute of Technology Ladkrabang
Year : 2004 »

|

o ABSTRACT

The proposes of this research were to development and evaluation of efficiency
for the global positioning system laboratory module. The researclln tools consisted of
1) the 8 channels-global positioning system laboratory module 2) thtja quality assessment
form of the laboratory module and 3) the achievement test..The samples were 30
studenfs of the Bachelor of Science in Industrial Education from the Department of
Education ~Engineering - in.. Telecommunication. ' Engineering, Fainculty of Industrial
Education, King Mongkut's Institute of Technology L.adkrabang. J

The achievement test was the multiple choice for 50 items ‘with the difficulty of
0.30 - 0.77 and mean 0.50 , the discrimination of 0.20 - 0.60 and.mean 0.32, and the
reliability of 0.71. i

The results of study shown that the quality of the globai positioning system
laboratory module reviewed by the experts was at the average mean 4.61 and standard
deviation at 0.29, which was iﬁ the very good level. The guality of the laboratory sheet
was the average mean 4.44 and standard deviation'at 0.37, which was in the good level.
Study of the laboratory module at the post-test was statistical significant higher than that
of the pre-test at the 0.01 level Thus, the global positioning syste;m laboratory module

, |
which could be used effectively forteaching and learning. !
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5. Click 1ju OK
6. gy MsRamuATNE! (GPS Satellite Tracking Views)
[ t 4
7. natjunauguasuaaanisSudeyaninnTesiuarafion Gps Al
" a A o 3
- natjy 3w euaaIwamssudeya
- natly nga ongansuaawamsiudeya

@ AR
8. Tufinwanisnaaedasiugy

300 /

270

AN 1.3 HaR1sNAaDMmaIvLIaIlisy A

9. thawemasudygimariioy I nedsdunisaeiisy B
] L4
10. aatjundunuAIsIARIRaNs s uYeyATINIATBITUA ALY GPS Al
- natjy Bu Wouaawwansiudoyn

- natju nga Worgamsuaaswamsiudeya




51

o
11. fhufinnansnanesadlugy

300 /

weo 2704

180

MAH 14 HanTnAaBInaIUIEn1tisY B

[ a | g =1 da 9 i ] = n’.r &
12. negfu Asnt diodagmymsfant Ivinealu Print BAATINUS

13. efy o tieoonain lisunsudos

5. agilwamanaaes



52

6. A1OTUMLNIINANDY
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6. MouMenInAnes
nndeyalislanea Gsv Aifmuald tufinradnsluniss
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minaaesf 3 doyalilslanon NMEA-0183 (NMEA-0183 Protocol)
1. fagilszaeniBangfinasa
welhinAnannse
1. yenawmmsvesdoyalislnnead1aq 14
2. vensuvesteyaitsunndoya asv I8

3. uenvinway PRN Y0IA1IRGY (Satellite ID) Ltﬁﬁ%‘,ﬂ%‘i‘l(v’]’

a g g o v yy v
4. venmnovvesnuioui llunsszydunislfedensudau
i Jd ¥
5. UPAAFHINANINYDITZLL GPS 1A

L ° Sy a Y v
6. venvuismvlszdianiiidisdslaetngnaes

A A ¢
2. 1nesouazlnIal

1. gl fUAMs ssyRAadLR LS l

LLinSe Ui naiiv e § yesdaana 1 (n309
1.2 eenmie lulasady MK-4 1 % |
1.3 eafliags 6-12 v, 500-1000 mA 1 P
1.4 910 R$-232 ¥ila dB 9 1 i
1.5 Talsunsunsnaass 1 l.LFiL;I
2. pauRaneT 1 m%"'%m
3. lunumsnaaes 1 ¥

a oy |

A et
3. iR IASNHH NN IV
TusTanoa NMEA — 0183 hulalsTaneauiasgugminnlfinies Gps edsdeya
NMEA tordnmeziiuTals Tanoa BIA —422A udsansathldidausauy rs - 232 14Tald

dasimsdadoya Baud Rate 1 4800 bps; vura8-1ia, Tusivisadiauazil 1 Stop Bit (Stop Bit (8ND)

]
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=) o o s ¢§ =
JseTonves NMEA — 0183 vxiiiuuef (ASCII Text) Waviua Aodasnuszild Feennsafiudla

= ol =)

1 a ' a @ @ o
NMEA - 0183 ll@lazﬂiziﬂﬂﬂzliuauﬁ']ﬂﬂﬂﬁa‘l“ﬂ‘mu % ﬂ?ﬂﬂﬂiﬂ')ﬁﬂ'\lﬂu'lﬂﬂ 2 A7 A9 Talker

v A

] 1 4 []
ID #$9 Device ID 15 GP 1§iipuisziuiiudoya Gprs Msnusfinuudn 3 dafie Sentence ID Ao

v I

) b 4
atmuagiiulszTon (Sentence Formatter) 1309230091 ¥91/5210n (Sentence Name) 91nWU

|

¥ Iy o 2 ' v & . S y d w
ﬂ:’;ﬂ'\l’ﬂ')ﬂﬂﬁﬂ‘“ﬂl‘lﬁ%1u3u1’i'ﬂﬂ IﬂUQﬂLl'lJ\ﬂlUﬂﬂ'JULﬂiﬂﬁﬁu’lﬂﬂﬂﬂu'l (,‘) Ll'ﬂa";ﬂuQﬂﬂQUL‘ﬂﬂ"ﬁﬁ

(Checksum) imihfinsasaeunisdanmiavesdoyaiiaunsadonldinziinieli uazezovas

a ad . 1Y <

v o 3
A0uAF U3 (Carriage Return/Line Feed : (KCR><LF>)) U3z Tune1aesiidadnyine 82 A299
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) ° s ] s 9/ J )
s7ufu $ uaz CRLF uda Sr¥eyadmsuiadhiznnsom1d Radesgariudnll udnouiris
° i o ' ' 1 ' 3 o ' 4 '
Amdfindafantensgadely Taslidugesis sz lunaazRadnaaue linsnnse L
M A o ° ' Py ay ™ A d o o4
foyn wFesiusszydumivesilaadeyaiinonis TaonTiunseanuIenouL L¥AGUNADN

1&8919iindeld Usznoudin «*» waz 2 Tavpauavg U 16 (2 Hex Digits) UNUNT Exclusive -

v @ n’: [ ] 9 ~ 9 | 9y o Y
OR vodrsnysviavua ualdsau «s» uaz «*» lumsldaussiinnudoims lasaduiuug

; Y
ilseTon Tuasgruezeyanalilundasdndn aunsodowgduuulszloald seTommanil
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a Y o s o
Gududau “sP” uazdasnysa WA WA Manufacturer ID amAwdoyaztuvuialives
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v |

3
siluu)se Tondaeq ainsaondiediennzei v aziBun 1A sil

5z Toauasgu

1. jdnvuilszlen GSY |
= = = a & B ! ] Av  w 9/
GSV  vunuda gﬂamﬂﬂﬂﬂﬂﬂawueﬂ51Uamaaﬂmmnninu’mﬂnpwammﬁmmm"lﬂ,

U oo

$nudeya, vy PRN YDIAANIOY, ATHUUROUAZYNNNAYDS

= at o :i s |
AN sEAUR Mo T e iU 1A |

(Number of SVs in View. PRN Nuiber. Elevation. Azir:nuth & SNR Value.)
f20819 '

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

$GPGSV Hu1Uds #vuauues lils tanea GSV (GSV Protocol Header)
3 NN 61u'amiea%gaﬁ%’ﬂﬁﬁwnﬂmumber of: Message)|
1 HRLGE! f‘iﬁuﬁum%gﬁﬁmﬁwuﬂﬁ%'n'lﬁ (Message Numberi)
12 M9 §nuaaiesfisudayaneld 12 a9 (Satellite in View)
29 YineRa . . Mine@y PRN vesaTatiie Ao aaafi 29 (Satellite ID)
73 TGN S dysiisnvesauiivn 773 999N (Elévation)
358 wuude Suntianginmavesaiadion i 358 99 (Azimuth)
43 v SLAUNMUSIVDITQYYIY 43 dB (Signal to Noise Ratio C/No)
26 HINuaa WUGiaY PRN ¥83A117in fie A2efi 26 (Satellite ID)
54 Mo Aunayueovesatioy # 54 9371 (Elevation)
024 Ve Auviayun1AYeALToY i 24 097 (Azimuth)
42 Mo LAUAUUT VBT YRy 10 42 dB (Signal to Noise Ratio C/No)
06 PGUGE Wiy PRN vesa1aifivn fie aaeii 06 (Satellite ID)
52 MU Sumiaguaovesniaudios i 52 9em (Elevation)
234 wanuds fumiaunaavesaraifioy fi 234 9 (Azimuth)
|
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30 WPRLGE STAUNUTIVOITQYIN 30 dB (Signal to Noise Ratio C/No)
23 WPRLGR M1y PRN ¥89a1fiow Ap a4 23 (Satellite ID)

37 ETRULN AriayuIYeIA1 ALY # 37 99/ (Elevation)

001 TRLAN AUMHUNAYOIATINLY # 109/ (Azimuth)

45 Huwd SEAUAINUTIUDIA YN 45 dB (Signal to Noise Ratio C/No)
*7A  YIUED9 Wan1s Exclusive — OR vaaﬁaé’nysv'\:wnﬂ (Checksum)
PRI

- 331148 (Elevation) If1gaga 90 BIfN

9 q

4
o ar A A

- 3un 1A (Azimuth) Mifuduniieli 0359 83mM

- #11 Signal to Noise Ratio#1fi1.0=99 dB

2. jluuvilszlon GSA
2 ° A‘.‘i o/ = c‘ - oo ]
GSA HHWUI I‘rﬁ.lﬂﬂ"liﬂ'lﬁ'luilﬂ%ﬂiﬂ&iﬂ, ﬂ'l'lmﬂijﬂi‘j’i"luﬂ'lﬁ581!“#’1?]“@8?\1 DOP
(GPS receiver operating mode, SVs used for navigation and DOP values)
g

$GPGSA, A, 3;19,28, 27,22, 31, 39;5,,, 1.7, 1.0 1.3*35

$GPGSA o srvuauweellslanoa GSA (GSA Protocol Header)

A HINUD TH1a Automatic

3 Hena Tviue 3. 5@
A a0 da 9 ° '

19 AW movve s e 1% lunsszyAunrug
= r-§ .ﬁ. o 1

28 HINUDY wahgiavvesaamenn 19 lumsssydunis
s e et F '

27 YiNung mihsagvesanmenildlumsssydnmsa
= . :l :: a [}

2 - YUY wanuavvesamou 19 lunisssyaunia
=3 =) c:‘: 9 o 1

31 HUIBDI AU TVRIANATALLT 15 11U s AU
= = .l-."- o L)

39 YWY nutavvesamenn 19 lunmsssyduris

nuwha Fu 0 gmsufaanhildldau

1.7 MWD PDOP (Position Dilution of Precision)

1.0 Yiiﬂﬂa\‘l HDOP (Horizontal Dilution of Precision)

1.3 IVRIIGR VDOP (Vertical Dilution of Precision)

¥
*35 MWD A5 Exclusive — OR 493A20AHIVIINUA (Checksum)



Hiune

- Tnuansinaud 2 Tvue fie

- Tnuamsszyfunua

M = Manual, W§1ifend10z1d 2 fidnie 3 A

A = Automatic, 3 1@ /2 UA

] ° ' v
1= ligunsaszydumisla

2=12 1@, 3=3 1A

3. suuuiszlen GGA

GGA

o 1
BN

=
HuleaN
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't’fmgammwmszw GPS (Global Positioniﬁg System Fix Data)
|

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

$GPGGA
105208.999
1343.7465 N
10046.8762 E
1

05

2.8

249 M

0000

*39

Huoma

=
IR LAE
=
PRI
=
MO0
=
NV
nIWH4
nueds
=
U
=
w99
=
HUWDY
=3
HUW04

=
HuUwes

yaomvlsesianiisans

Wavuuveslils Ianoa GGA (GGA Protoc\Neader)
navzilegiivluseuy UTC fiv 10.52.08 M, (UTC Position)
(Juds (Age) A 13.437465 eruniie (Latitude)

s (a939ga) 71 100468762 aamﬂzi’uaé}n (Longitude)
ﬁ1§§§ﬁﬂﬂﬂ!ﬂ1ﬂﬂﬂﬁzﬂﬁ GPS :
Smuafiedidan s ads :
HDOP-(Horizontal-Dilution of Position) I

¥
AW VBN WOIMIATELAYTZAME@ (11A5)

hifidoya. |

WaN13 Exclusive — OR UB4AIOAYINIHUA (Checksum)

&
- MFIFINUNNYDITZULLGPS (0 = Invalid; 1 = GPS fix; 2 = Diff. GPS fix)

|
|




4. jluuulszlon RMC
RMC o

feeg

62

Recommended Minimum Specific GPS/TRANSIT Data

$GPRMC,075101.999,A,1 334.7465,N,10046.8762,E,0.06,41.43,240502,,*30

$GPRMC MWD
075101.999 U0
=
A HUWYOY
13347465 N ¥uuDs

100468762 E  ¥a1wda

=
0.06 RUWD
41.43 IR AK)
240502 HUUwH
=5
. YUWwHa
-~
*30 Hung

5. siluvinlselan GLL
GLL TS

fiae81a

svuuvee s Ianea RMC (RMC Protocol Header)
1naasg U Tan 10.52.08 W. (UTC Position)
s/
AUz Yoy
duds (azAgn) 1 13.437465 DsAUNTIR (Latitude)
e (apedgn) A 100.468762 BarIAT 21900 (Longitude)
a1 l1nIs AN (MU knot)
1 l-‘?l 1 d
a5 uiiodnnauINLIYan
it weu 1l flgriu
Taifidona

¥
Wan1s Exclusive — OR YD4A0NHININUA (Checksum)

i a:ﬁgﬂ Ltﬂzﬁﬂﬁﬁﬂ (Geographic Position - Latitude/Longitude)

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

$GPGLL AUWH4
13437449 N . ' M110D4
10046.8597 E W11

021003 NG
=3

A HUod

*4F RUUD

6. luuusziun ZDA
ZDA CGOUGE

L% 1
0813

Wavuauveslls Ianea GLL (GLL Protocol Header)

duds (aeAgn) 1i 1343.7449 Sarninilo (Latitude)

(1179 (A 43N) 71 10046,8597 9arAT IUBEN (Longitude)
$uit dou T Jagiiu |
aonedona 1 =Toyagndes; V= deyaligndes)

¥
HAN1Y Exclusive — OR ¥B3IA20NYININUA (Checksum)

i’faga’a’uﬁ 1na1lus=uy UTC (UTC and Local Date/Time Data)

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

$GPZDA PVRIGR

120205 IR

svu1uvee1ls Innoa ZDA (ZDA Protocol Header)

nawaeilegiiuluszuy UTC fiv 12.02.05 1. (UTC Position)
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26 TplIL Suit egriuluszun ute
12 GTUGK wou flogiiulussuy UTC
2003 YPGUGE 1l egriuluszun UTC
+00 IRTGN Aaaweda Tue (Offset to Local Zone in Hours (+/-00 to +/- 59))
00 MU0 AMFAFTUA (Oﬁfset to Local Zone in Minutes (00 to 59))
*60 MO0 Wan13 Exclusive — OR yoedasnyshanya (Clhecksum)

7. sduuulszlen DTM

]

DTM TGN 4940 Datum Being Used
A20819

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

$GPDTM HUD Wayyauved s Innea DTM (DTM Protocol|Header)

w4 IR World Geodetic System 1984 |

1343.7449N “H11009 Bua (efga) 7l 1343.7449 parumile (Latitude)
10046.8597 E 111084 dunae (aesign) 7t 100468597 aaﬁmz".‘;‘uaé}n (Longitude)
w4 RTIGN World Geodetic System 1984 N |

*53 WD Hamy Exclusive — OR naqﬁ’aﬁ'nmﬁg\muﬂ ((%Zhecksum)

|

|

8. suuuilsylen VTG |
VTG LAY dorananusamiloNu@n (Course Over Ground and Ground Speed)

#0814 _ |

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

$GP VTG HUWAY Huwes I1lsInnea VTG (VTG Protocol Header)
215271 PTRTIGN Measure Heading (True)
2162 M P GE Measure Heading (Magnetic) |
a o A 4 '
0022 N HUOH anuis2 lumsndsui (Knots)
0003.6 K N0 anusalunismioun (Km/Hr.)

1 4
*16 141!'105\1 Wan1s Exclusive — OR U83A29NHININUA (Checksum)
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o v &
4. MAVVUMINADBY
| thavermesudaanaaraion U nedsfumiaaniiiy A
2. gy NMEA-0183 Protocol
] 1 4
3. nﬂﬂnmuqumsuﬁmwams%”ui’r'ay‘ammﬂ?msumamUu GPS #iail
1 A o 3
- AATJY Run INBUARINONITTUTOYD
1 A o 3
- A1l Stop BNYAMTUAAINAMITUVIYD

4. TuRnHANITNARDY

a1519f 3.1 HamInanemsiudeyavesa s id IRy A

GSV

DTM

GGA

GLL

GS4

VIG

ZDA

&QMM&QM%M%MM

RMC
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5. AN GSV Detail

6. TUNARANITNABDY

N — e

13197 3.2 wamsnaassswoziduavesdeynllslanea GSV

nienzda.
Message ID - GSV Pm:rocol Header
Number of Message _ Range I 10 3
Message Number ; Range 1 :to 3
Satellite in View | -
Chl Satellite ID > Range 1 fto 32
Chl Elevation 1~ Max:‘mur;r 90
Chl Azimuth , i Range Oito 359
Chl SNRI-(C/No) Range 0.10 99
Ch2 Satellite ID L Range 132
Ch2 Elevation Maximum 90
Ch2 Azimuth Range Oi 1o 359
Ch2 SNR_(C/No) Range 0 to 99
Ch3 Satellite ID : Range 1,10 32
Ch3 Elevation Maximum 90
Ch3 Azimuth . Range 0 to 359
Ch3 SNR (C/No) Range 0 to 99
Ch4 Satellite ID = Range I to 32
Ch4 Elevation Maximum 90
Ch4 Azimuth Range (‘) 1o 359
Ch4 SNR (C/No) Range 0 to 99
Checksum - End of Ifk(essage Termination

1
|

7. nA1ju DTM Detail

8. TuNANanIINAass
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o a s
M1319% 3.3 wamsnaassTwaziduavesdeyalislanea DTM

771(1@3!5&
. (Conteny escription) _
Message ID
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 End of Message Termination

9. NA1j) GLL Detail

10. TuANHaNINARDS

M3191 34 Wansnaaeeswasduavesdoyalisinnea GLL

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
A=Data Valid or V=Data
Status
Not Valid
Checksum End of Message Termination




11. nALjY GGA Detail

12. TlufinWan1INAaDe

M15197 3.5 wan1InAnesswaziduavesdoyalys lanea GGA

67

T1azidon.
¥{C‘5 _ (]Descmptzon)
Message ID GGA proltocoi header
D;TC Position hhmmss.sss

Latitude ddmm.mmmm
(D=Deg1iree ,M=Minute)
N/S Indicator N =Nortfl or S=South
Longitude dddmm.rlnmmm
(D=Deg5ree;M =Minute)
E/W Indicator E=East or W=West

Position Fix Indicator

0= Fix réor available

I= GPS:-SPS Mode

2= Diff- . GPS, SPS Mode
3= GP§ PPS Mode

Satellite Used

Range 010 8

HDOP

Horizorital 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




13. NALJU GSA Detail

14. fufinHanisnaaos

68

39T 3.6 Wamsnanoswazideavesdeyalilslanen GSA

=
FazI0Yn -

Message ID

GSA protocol header
Mode 1 o e M=Manual, A=Automatic
1= Fix Not Available 2=2D,
Mode 2

3=3D

Satellite Used Chl

Satellite on Channel |

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 End of Message Termination




15. AA1jY VTG Detail

16. TuUNAHANIINAADI

69

M131991 3.7 wan1InAaeITwaziduavedeyalilslanea VIG

$0N13 Joyn o5 in Twazibun

(Content) (Data) (Units) (Description)
Message ID = VTG Protocol Header
Course Measured Heading
Reference | rTrue
Course Measured Heading
Reference Magnetic
Speed Measured Horizontal Speed
Units Knots
Speed Measured Horizontal Speed
Units Kilometers Per Hour
Checksum = End of Message Termination

17. n@1jy ZDA Detail

o &
18. YUNNHANTNAADY |

3 . _
M13190 3.8 Hamsnaasswazidupvesdoyalils lane

a.ZDA

T el RN i o LT iU
1 i "}4 _ Q','h‘ e s ﬁ%ﬁva ¢ .
b b . "?‘ ; : i_
e & # (Desctiption)
Message ID f 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)
Checksum = End of Message Termination




19. NA1J1 RMC Detail

20. JUNNHRANITNATDA

70

a1319f 3.9 manmsnaneesazidvavosdeyalislanea RMC

seazeun.

Message ID

RMC protocol header

UTC Position

hhmmss.sss Format e

i3

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
Speed Over Ground <
Course Qver Ground True

Data ddmmyy Format

MSL Altitude

Magnetic Variation

E=East or W=West

Checksum

End of Message Termination

21. natlu dla iovenman Tusunsusey
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5. agwamInaaes

6. AIONMBNISNARDY

- 4 -y D/ ;
vudufoveslislansnasluassldassiudeyaiudazlils Tanoadiusauaasnald

A10YALA (Latitude)

71209990 (Longitude) i

ATGURAY (MSL Altitude)

Junluszuy UTC (UTC Date)

na1luszuu UTC(UTC Time)

afvuiTudeaneld (Satellite in View)

wyotavlszdiaiiey (Satellite ID)

AYNNBUAZYUNNA (Elevation & Azimuth)

SLAUANUUIIUDIT YN (Signal to Noise Ratio) |

SZAURUNWTYY 1 PDOP, HDOP, VDOP

A1nsa (Speed Over Ground)

v ] o
annuudsusavauusitnan (Magnetic Variation)

Avared Tuaazuh (Local Zone Hours & Minutes) :

YoyalilsTnnoa NMEA (NMEA datum)
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Msnaaeen 4 NSHIzesNa (Distance)
1. YagilszasiiBangAnssy

weldinfnuaunse

1 anamdiszezmeiywesnunuaduazigald

° ] a a 9 a y
2. fnamszezmaiigudde luuuadunzagald

3. gmmmaszeznanguiddmhunaduazdgeld

4. fmpmmaszoznaiyyesniuduasdiya 18

o ' o = 3/ - 3t
5. gmnamsssezmeiyuiarluuaduaoynld

n ¥ o

o ! d' = 3 =
furamiasseeniyuiada luiwaduasiage la

: P
2. in3esiiouazgunaal

1. gt fANTS sTYRARAIMIN

1.1 wsessudanmanaiionsiia 8 Yesfygin 1 130

1.2 gwemie 1 Insady MK-4 1 %

13 prifitined 612V, 500-1000 mA 1 i

1.4 916 RS-232 FilA dB Y 1 (&

1.5 llsunsunisnanes 71 Ay
2. ADUNAUNDS 1 9599 .
3. 1A% M 1 19384
4. luenmanes 1 %A

3. mamuﬁ“‘nqﬂgmﬂﬂwm

Lﬁ’uazmﬂ (Latitude) VD) Lﬁ'ugé Ao taumﬂuumuam'suuumnmuﬁuuﬁm (Equator)
s 0 peenlumednlanmile mﬁﬂm'ﬂaﬂmuﬂ A0790 eerunile mintiunndugud Tlalmnedn
Tanld mmmﬂan‘lm fio 90 parnld smsaosdnuda’ld 180 o

1§1np439A (Longitude) H3® 11U AD mumu'luummwuunmnmunsuw (Greenwich
Meridian) Ysemesengy 15 0 e sy limeunile (Rraziusen) foTﬂ‘Vl 180 mﬂmmuaan
wimTudunIuily (Greenwich) 11 lUnednuile (irmziuan) mqﬂﬂ 180 BIFIAZIUAN s2uRa

aoeauudl 1A 360 oam
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l{ﬂﬁ:ﬁjﬁ (Latitude)

l{ Hﬂﬁ\ﬁiﬂ (Longitude)

ar’

ar’

Mvin4l [duazdgauazasddga lussUIMsINaY

g\ e ol s g
2 8.8 &-13
B l= |= Tt |m
- T S
h
= >
(- g
£
{uRevAgn (Longi
laneeNiqn (Longitude)
& a a
MMN42 @ uazAgaLaz0Ifga lumsEull

o ar - ol Ao 5/ P = |: 1 i g/ Y
vy ﬂ']‘i?ﬁ‘lmé‘ﬂ'l"ﬂlﬂﬂﬂﬂﬁﬂ Qﬂﬂﬂﬁﬂﬁﬁ'ﬂﬁ%ﬂ%ﬂ'\ﬂ?'l 1,000 tuAT 9zADALTAINANIAY

E
H$1IUNANMUAIT AL |
|
|
|

M1 4.1 $IWIUNANUBIRAAY NBAIANNNYIATY]

aaufieenss $nnundnvesasfign | dnuninuesaesign
(Precision) (North-South Digits) (East-W It:st Digits)
1,000 (s 4 3
100 1A 5 4
10 @S 6 5
1 WA 7 6
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¥ "
MIfamisrrenannAveazaganazassigaiu iaunsaldimiuldialan

A = = ' w & A
iieaninginsaveslandugiadrudanay anurveuduarAgauazaniiga luudazAuviing

iy Taofiduazdgai 0 oam azfinmueniiga dnaduazdgai 00 oem sxiinamom

o H 1 [ [ - a " e
duige wdi i asamawessres s znhaiduazagauazasiga 1Auds ax lémdunlse
- 4 a - 3 = o 1 1 o
AnfvszornaiduazAgauazasalgniu ATINTAMILIUNIAITZOENIYBINUILIATZVY
wainld  onmetiasu 1imsmassanzdnnumisszuzna ludumiaduaziganazaesd

a v a 1 o ' A,
9a i idunzAgan1en Asmstede il

M3190 4.2 T20¢ 1 DIMNAZAYAMIMIUINDITYA

azfign A3 Tua A3 ad

0-1 110,567.3 68.703 7 : 110,604.5 68.726
12 110,568.0 ce0a. | [ 110,611'9 68.731
23 110,569.4 68705 | SMBAA% | | 1106198 68.736
O i 110,567.3 88706 ({ T SIEHAT | L 10,6284 68.741
45 1105714 08107/ £ S 006376 68.747
s6 1| < 110577.6" 687105 Jo RaRG ) |/ 110/647.5 68.753
67, || 5 1I0/SBLE 68712, AL liiges78 7| | | 68759
784 § 10,5864 esn1s 18 Sl 1106688 68.766
g9 || & 1105918 68718 8 | T06R0.4 68.773
9-10 |, | 110,597.8 68722 .| 80 74 1108974 68.781

M31a14.3 G202 1 DerTnpIngA o 1duAZATAAN

ign a3 Tua N3 T
0 111,321 69.172 109,641 68.129
i 111,304 69162 109,289 67.910
2 111,235 69.130 108,904 67.670
3 111,169 69.078 108,486 67.410
4 111,051 69.005 108,036 67.131
5 110,900 68.911 107,553 66.830
6 110,715 68.795 107,036 66.510
7 110,497 68.660 bk 106,487 66.169
8 110,245 68.504 | iadBae | 105906 65.808
9. 109,959 68326 | | 105294 65.427
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v
4. HAVTUMINAADY
4.1 mamszeznaluuunduarAQn (Latitude Distance)
¥ ¥
dpumanaasstmualifumisgadadavesaveimaaniiisy A ¥ianngaaaaaves
AWOIMATNIHTY C NITUENN 150 1WAS
1 e masudyanuaraidion lundsdumisaniisy A
2. gy MUIUTZEZN (Distance)
" ¥
3. patlunrugumsuaaanamsiudeyanniniosiuaaiion GPs Aall
" A‘u 4 [
- nATjY 33 INBUAAINANITIVVDYA
' A R,
- natjy viga INETYaMSIITAINaNTT I pvalD
4 vhewemastaguaafioy g umisaaiifu e
. . * f ¥
5. nATUAAIMIHEAIHAMS FUTOY A INAG DT A1 ANYY GPS Al
" ﬂ'u . & ) a9 !
S/ nAu B oA AN T3S VYYD,
[ A | ’ EONE
- AT MgA BN YAMSHETAIHANTTS VD30

6. ARl AuRerTUANANII AR

A1l 4.4 HONAINANDYIARIAYATAL AL RO ANTONII T A A C

L e I > : I::L‘__':_L' '. ”1}”{ i | }‘ﬂ’ ! ngl® | ]
xR = o ._%’"-3 il L AANIC M @ﬂﬁ’l‘ TNITHIN
-4 ' E =y ! ,, b A . AR i‘{:‘; L
s ol = (e

4

5

oA
alnay

winomg  juUUYesnzAge i dd.dddddd

JUuuUvenaiygn fio ddd.dddddd
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7. f‘immfhﬁ'uﬂss&wfﬂﬂﬁxﬂx'ﬂﬂ
aduilszaniveeszoznieluniiovesm (Degree) fin
1 Degree = Meters
adutssansuesszoznlumitovesdllan (Minuze) A
1 Minute = Meters

1 Q/ =y Q/ ] =
aduszanivesszoemaluniisvesiiailar (Second) Ao

1 Second = Meters

15197 4.5 HANIMUIUNINITLHZN W

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. natl T sioeanuninlysinsutoy

4.2 MmawszEsMIhinaIduee99a (Longitude Distance)
p ¥ ¥
Apumsnaasafmua lidimisgafafevesdispinmeaa1tiiy A ¥1I9INARAAIYDI
Ao IMAan i B NIBUEN1T 10.0 1AT
1. theaneimasudgansaaiion T nadidumisaniiisu A
2. gy AsTava (Distance)
] ¥
3. narjunauguMsuaaamssudeyanninsesiuA oY GPS Al
1 a A o 3
- natju (u BLAAINANITIUYDYA
- natlu nga iengamsuaaransiudoyn
4. dawemeiudyaaaaioy i wmieriliy B
1 t4
5. patlumugumsuaawamsiudeyanniniesfuarufion Ges Al
U A' A o 9
- AALN 3N tHeuaAIWaNIITUYBYA -
- natlu nga Hongamsuaawamssudoya

6. natjy Ann fufinnansnanes



M9l 4.6 HamInanesamnzAgauazassiganaa1iisu A uaz B
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4

e

5

=
fAlaay

nome  giluuvvensAye e dd.dddddd

siiuuvedansion fin ddd.dddddd

T of = ﬂ“
7. MU aumdulseansveeszoenig

I ar L] 4 t
mdutszdntuoeszoena luniingunann (Degree) AiD

1 ar - Aa =
arduilszAnsunsszozniluniisvesdden Minure) fie

1 Degree =

I Minute =

Meters

|
|

Meters

1 o < Q‘ 1 =
dduilszansvosszoemslumitsvesildian (Second) Ao

1 Second =

A15190 4.7 HAMTAIUIUMIATISOSNN

Meters

1 degree 1.000000 degree

1 minute 1/60 of %.1 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 Ta wesenvnllsunsudey
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5. agiwamanaass

6. MOIUMENINANDY
QI MANETEEN NG MLy Lat =12.231820 , Long =111.456200 6
Swnls Lar =12.232580 , Long =111.456222 finuald 1 Wddar iy 30 wins
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msnaaesh 5 msasvaeumsAawmavesteya (Checksum)
1. YagilszaaniBangAnisu
e liinfdnuaunse
1. vonHihiues Checksumlu 11/s Innoa NMEA-0183 14
2. uenisnsluMsi Checksum 14

3. unusdoya HEX Code ueh Binary 8421 Code 14

4. #1711 Checksum 91AN3 Exclusive-OR ¥83483a Binary 8421 Code 14

i

A A ¢ |

2. 1n30ilauazglnsal

1. yaalfriamsssyndadumile

[

1.1 nSesudyanaamonriin 8 veduaa i m‘%"a#

1.2 ewe1nia lu Insady MK-4 1 g

1.3 suidlines 612V, 500-1000 mA 1 D) ;'
1.4 #10 RS-232"%a dB 9 1 1y

1.5 Tisunsuminaaes 1 u.riul

2. Ao alnes 1 19304

3. lunumsnanes 1 %A :

L
ad A k7

3. _Lﬁamlmzﬂqvamﬂﬂwm |

TsTanea NMEA - 0183 duTisTaneauinsgmgninnldinies ops iededeyn
NMEA todwaseiiulilsTanea BlA—4224 usimmmmﬁﬂﬂﬁaméquﬁ?u RS - 232 18Tael%
Sasimsdedoya Baud “Rate # 4800 bps, YW1 8 1in, 1ﬁﬁw1??rﬁﬁttasﬁ 1 Stop Bit (Stop Bit

@ND) 15z Tunues NMEA ~0183-azilutioaf (ASCIL Text) NiavuA ﬁamamsw‘l% FIAIHITO
£ 1 cll 1 o s ar |:.= =) s
e NMEA — 0183 usazylse lonaeududatavaniao (5) Aadnusdrfawudn 2 #1 Ae

5 1 A ’l o w i | as
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ID Ao muagUuuulszTon (Sentence Formatter) M309zi5und1 4015210 (Sentence Name)
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g o W =
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s7uf $ oz CRLF uda $deyadmiuilod liaunsom 14 Aadezgaiudul udneuinge

FmthiuiadfinsgnddllTashidugesin mizlundazfladiinnueluindinie il
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L - o @ ] [ - £y & d o a4 M
Joya inTesiuszszydumisesiladdeyaidonts TaomsiuINI oI oABLNT (FAFUNIADN
& esiiniely Usznoudau “*» uaz 2 Aveunavgu 16 (2 Hex Digits) WNUMI Exclusive -
e s o " . Y - Y vd o
OR Y0A2I8NUININUA 1A LTI “§ ™ uag “* TumslFaussiinnudoans Isadguluung
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JseTon Tunasgnezeyaaliluudazduda annsafvwguuulseToald dsylvamaril

Bududan “spm uasdadnusawdinmdn Manyfactrer ID AmRavdoyaamzuuunallves

sz Tvnnasgiu
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Bume ®1A

A el Y
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1 0 1

1 1 0

ety MIAIUNIAY Checksum
G=47
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i (@ 4 j) 0100 7 )| o
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4 : ) 0010 C 1100
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8 4 3 P==001L_—] 4 TIN0100
Checksum 6 C;I 0110 D C'j 1101
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M3 5.2 a1sesaiean (ASCII Code)

HEX | DEC | CHR | | HEX | DEC DEC | CHR | | HEX | DEC | CHR
0 | o | wNuL || 20 | 32 64 | @ 60 | 9

oi | 1 | soH a | 33 | || @ | es | A 61 | 97 | a
02 | 2 | sTX 2 | 3¢ | = || 2 |66 | B 62 | 98 | b
o | 3 |ex || 23 |3 | # | ] 8|6 | C 63 | 99 | ¢
o4 | 4 | EOT 24 | 36 | s || 44 | 68 | D 64 | 100 | d
0s | s | ENQ 25 | 37 | % || a5 | 69 | E 65 | 101 | e
6 | 6 | ACK 267" 3g=trgrtmsdendt 70 | F | loes | 102 | f
o1 | 7 | BELALEA™27 | 30\ 1/ AL 4T | TIRNG 67 | 103 | g
o8 | 8 |/BS" | | 28 do i s -2 | N 68 | 104 | h
0 | o/ f nr—fil—as -4~ 0 e a3 | N 6o | 10s |
on | Ao | wrTH 240 0 | NS Ak A T N | 106 |
o | M v w35 k] | 6B | 107 | K
oc /| 12 2 2 /| D0 N M ae= ™A | 45 e\ | 108 |
oo | 13 45 |0 |8} aD" [zt M 216D | 109 | m
ok | T 46 & [7781°N 6E | 100 | n
oF | 15 NON G, aF- 99 o 68 | m | o
10| 16 48 {110 s0¢ | 80l A=p [ ¥ 70| n2 | p
0 N7 ol o (c B s JCadee g gV | q
12 [\18 1.0z B 3o o 72 B 52 | s | R 2 [ na|
13 19 | DC3 ‘9‘ 33. [ 8] 3 53 83 S ‘# 73 | 115 s
16 | 20 | mcaty] e A st | s T 74 | e | ¢
15 | 21 | NaRSET 35 | 53 85 A 0 75 | 17 | wu
16 | 22 | SYN [ 36| 54 86 | Vv 76 | 18 | v
17 | 23 | ETB || 37 |7Ss 87 | W 7 | 119 | w
18 | 24 | caN || 38 | 56 88 | X 78 | 120 | x
9 | 25 | eM [ | 30 | s | 9 || 9 | 8 | Y 79 | 121 | vy
A | 26 | suB || 3a | s8 | : || sAa | % | z M | 12| 2z
B | 27 | Bsc | so | o || sB | o | 1 B | 123 |
ic | 28 | Fs 60 | < [ | sc| 92| 1c | 124 | |
D | 29 | Gs 6t | = || sp | 93| 1 m | 125 | }
IE | 30 | Rs 62 | > [| sE | 94| » 7E | 126 | ~
IF | 31 us 63 7 |l sF | 95 | | ¢ | 127 | DEL
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4. thufionanisnaaed
1. thawemasudyanuarifioy b umisanilsy A
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6. AIUMENSNADI

L drulaveslys Tanoad Tl luun19f e na Checksum 9995107
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msnaaedh 6 anawiAllves GPS |
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e liinfnuiauise

1. vendnzAgauazasdigaeinnisnanadld

1 4
2. uanmmmqqnmszﬁ'uﬁmzmﬁaﬁmu%’uﬁmmm"lfv’f

] 4 ] d 4 ar
3. yenmanuulslsauiissnnauuimanyeuniesy GPS 14
o o = g/
4. vonTnuaileguvesmssudyguaraiion1d

[} o H [}
5. yennueanuisanldialuszuy ops 18
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o

& A Y]
2. inesilonazgunsas

1. g §AMS sTyYAAA M

1.1 w5essudaanauaniiousiie 8 sedymiu 1 1n394
1.2 gwemie i Tasady MK-4 1 %
13 oufians 6-12'V, 500-1000 mA 1 .
1.4 10 RS-232 %A dB9 | 1 ]
1.5 ldsunsumsnaaes 1 MUY
2. pauRanes 1 in30d
3. lpnumsnaaey 1 %A

& ada g
3. tHavuaENgHHYNINEIVBN
insessudannaaiafion Gps- Taunaly Foslivanuaunsadissdulunmsuaasdeya
A-T : e 3 ] 3/ = = o -1 A P
Augnidisudulumsldau Wi doyaazAge aesiign szfvanugeniusalunsiateui nat

1ATTIUTEVY UTC fumnvedteygis: DOP Tnuamamnudsunsessumanuulslsauves

ar s

' -] a : ° y o ! o
s ez guuindn Suanmemudyaald uazdnnudesdyamini’hilg

o
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dnuvRsadis doyamani deduiludsdifgann

v
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A (Altitude) A fiuansluniosiudyg uaruiion GPS Wuanugunilezlan

9 o

De

a A ' . | A a a 4 °
s G8uBeiiGon 1 Ellipsoid Fufiugnauifiadniudegrsndamaaifuiueu ielddniu

aiifa x vz lumuifvesszuuaidioy G neuiinieasy GPS‘ a1 q vzdauily

Latitude/Longitude 138 Project ‘Mliflu Projection #1949 VU Datum 19 9 Wi lFaunsaldanld
1 d 1 { ° ' ] [

atearzaIns a2 5415 Handheld Navigation GPS NUAMUANNIOMUIMMIAITEAVANMYN

9y
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gevesgadesgaluszuzaImMin FlndiFvarue1vszne1¥ms 14 droensuinarainisuyes
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Yszowditus iy qudvestmuanimgaluadisasuazia
o o e ' o o
DOP (Dilution of Precision) Aoduaasfqunmuoadninmiaineg ldiunnmsimua

° v g o " Y - ' o o do o =
Sumivouniosiu GPs Awes Dop singnesnulumendeg iduiuiiudyy i ldonnms
@ ' i ﬂl o ' d‘ o o 1 ﬂ. ar =]
funduariiioudiiedmuadmisvesniosiudygya meuang idgyne

PDOP - Position Dilution of Precision (3D)

HDOP - Horizontal Dilution of Precisic (] atitude, Longitude)

VDOP - Vertieal Dittition of Precision (Height)

@317 6.1 TTAYANWYBITYI8 DOP (Ditution of Precision)

qaor | wibimie s o
1.00 - 3.49 fun (Very Good)
3.50-5.49 @ (Good)

5.50 ~ 6.00 nol¥ (Fair)
1NN 6.00 DOM (Suspeet)

Mode 1 G Tvuauaatms i unsesiy daye nian ey Gps il namsvaueg
2 Tnua fio

- Tnua M (Manual) @iftsszuuningididoninne14 2 A3, 3,30

- Tmua A (Automatic) Sussyilfumsianusalinianaraonsdfnieeiudyyield
Wifiu 3 advvzuaanalugduliy-2 1a uﬁt’fm1n%’uﬁ‘q;w,1m‘lﬁ'§m¢i 3 ansulezuamanalu
quuuy 3 4@

Mode 2 Lﬂuinummﬂmmu:ﬁmuﬂ'aQﬁwmm?m%’uﬁ'ﬂgwgmm’uﬁuu GPS

1 fio Tiannsoszydwmiald

2 fio 2 1A
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v
4. NAVTUMINATDY

1. thawemesudaanaaraiion lilnddumisaniliu A

2. gy aosmatinia

3. nﬂﬂumuqummamwann%ui’:'auvamnsﬂé’m%”mmﬁam GPS fiy
- Aty 3w euaawamsiudoya
- natly wea ongansuaawansfudeya

4. JUNNHANIINADDS

151971 6.2 HAN1SNAADY
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Longitude
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HDOP
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Mode 1
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Magnetic Heading
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Velocity (Knots)

Velocity (Km/Hr)

5.natly Ya thesenninlisunsudey

w7’



88

5. agwanianaaes

6. A1TUMMELNINADDY
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1y 1.4
ANANIS LTI
o aas, =, o/ o ] J
galJriRnsszyAnadumisuuiulan

(Global Positioning System Laboratory)

d - aem - o 1] g
AN AA ‘qnﬂgumm??:uwnmmwmuuﬂﬂﬂn (GPS Labaratory)

1. unid

Tsunsngatll mmﬁ-'qwnama.mu\muwuhn penuiiLa e ﬂnﬂsvmﬂmmﬂ‘lﬂu

1, 'L-nﬂ'r"naumsmﬂaqLwammﬂufmmnuma‘ivuwnﬂmwumuwﬂanm'mu

- 2 I-Eu.ﬂm*‘ﬁau‘,awﬁmﬂnmmmﬂs‘mmdrucmm GPS{utf Real Time Iaafigldannsn

@aniasiuininddayalugutitres Text N1

3. gwnsndlndeyaannivdiiiuinty ".'?s’mmmumﬁ‘i"ud’fgm_nmq‘%‘:.ﬁ@'l"ﬁmulunsrﬁﬁ
faansitiadayaiii Wiavnmmaseatuniiudyginumadionlils

ms'ﬁ']Lﬂuﬂiaqmmwmmu‘ﬁ AsnsulaANMNNE T8I GPS Sentences WUUFAN
ﬂfanm1ﬂummm"ifﬂuﬂluzﬂuuuﬂl.'ﬁﬂhdw atialsfinnadayaiiinauadountann Sentences
AN fdenaninanniatasfudyqinanaiion GPS muumna‘ﬂmmnwﬁnmmananmmua
Tnalsunssuiieuiu Sentence mmjﬂuammﬁquuﬁom-muqa‘nmu'ﬁﬂuam'lﬁ‘imumu Feaz

Lﬂuwujﬂulummwmdﬁ‘lﬂﬂs:qnﬂ'l"n’munﬂiﬂ
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a - «
2. inTaliauazalnanl

- - o 1 x
1. gaUfuidnnesryRiaAumdeuuiulan

1.1 isesfudianadionsiin 8 desdyons 1 \A3D9 .
1.2 awanAlulasantl MK-4 1 10 -
1.3 axiAimes 6-12 V, 500-1000 mA 1 Fin
1.4 @18 RS-232 1iia dB 9 1 &y
1.5 Wsunsunismaaes 1 wein

2. L INNA 1 U

3. ARNNILRT 1 A3

4. \A3RIAMIN 1 P304

5. lueunIsnsgen 1 0

3. fuuAAIENATTANATAINIRIINAII TR

1/t mAfudy it Wsnumiie Aoy A

2 Fadivernr iR AN AT GPS

3. siagne Dafa-Cable (Serial Port) 464 hs pES IKCUIATA T T 0GRS dnfuiAsea .
AN NWATA-Com ]

4 Woluagatin. 6-12 VDG 15001000 mA WafuieTasfudtyaydimngifien GPS

J Ao N ey
5. Aned (LED) @idafieTaainudytyaniniaiiun GPS navwiuudwmor

Adapter

Computer
GPS Antenna
GPS Receiver

o . X
NN A2 nadsznaudasaldanu
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o &
4. nsannalilsunsy GPS Laboratory
1. duriuldsunsuludfsanlas Fuiananiing SETUP.EXE

@& GPS Laboratory

Fe ER Yow Fgvotss Jook Hep ! i

O - © @ Puwd e [

@ @ =2 =B °

_user].cab datal.cab DATA.TAG  GPS_Labor...

BB BE

GPS_Survey... lang.dat

AWn-a.3 MidarantiWd SETUPEXE

o AA : L o
2. ndaaninasatsunsncaiasuavtlsagloaantasigtiGenlsanlsipss

=l o o
awn a4 lepsudwiudnghlsunsa

5. n15 b9aulilsinssy GPS Laboratory
1. Wartipan TR mmqmquﬁuummqﬁqs‘hl.l.umﬁmu'u‘ni‘ué’ tyduiumanienla
2. Wrgsunsy Tnsilatng -GPS Laboratory.exe
3. nmu SerialSetup

Le

b ] - J - -
4. favusAnisfudesaannipreciudyananiisnnat

MW__,._.. 3 . . Event .
] Detect break on input
Sed Pot: [COM1 @ [¥] Cloax To Send changed state
3 []Daa Set Ready changed state
BaudRate: v, ] Line status enmor occured

3 [ Event character was roceived
Stop Bite: [ Last character in outputbufer was send

. SendBuffer;

|"’a':l Lnl

s 5| []Ringdetected
[ ¥
(2@

(Cesnca ] [ ox_J

NN A5 nasiawuA Serial Port Setup
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5. pan1Ju OK

el o a2 v
5.1 msilalWddayalisinaaa NMEA- 0183 Mmiuvinld
1. nedmbiauisofudyrinanadienld aunsadiadeyanlédvianiniuiinld wieuiy
Fonasielurnusidu Taua@niialu Open File azisngwiraedsil
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Look e | £ GPS_LAB B v ¥ @

Fle pame:__[GPS_NMEADTE3 | ||/

Flesofe: {Tefielot)

v a6, nasdinivddenaliisinaes . NMEA-0183
2. @anlranseansusasians: Tuphunses Text v wanana b
3. ﬂéﬂﬂu Open
4. susinisds gl e higmannagionstiviind aye LA wnfnnsadniinda

Save File szilsngdenaniibieusail

' HaOpe(‘hu Cannot to Save

-l ‘ o e
nwTRg deneidendie INAinaegnitinldau

v

5. wasanilaldanulngey minAugadaysiildiuiinld azumnpdenuFeudall

GPS Laboratory [X]

At a8 derananieuiledayalulidduge
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5.2 tufindayallsinaaa NMEA- 0183
J - 1/ Jv [l L : -l
1. nsdingaanatiuiindayafiuls egluguunans Text I launsa@nily Save File A

v
Usanguiiiaadiail

Savec | £ GPS_ LB vo @

[£) GPS_NMEAO183.txt

Y ——

File paime; ~{GPS_NMEA -  L_save |
e o SN[/ 77 &

pawi w9, naatiuiindayalislnans NMEA- 0183

> e ReaTiRn Inddeaiavumiudfinga i THazionuanqimicieguesing

aanuunaLll Save
3. amgninnatiufindasa axligasoianinndindesa i waninAiARNNLly Open File

£ ] & &
azlsngiannuineuny

d i o - Lo
nwi A.10- Aepouieudialiai dagnilmiuin

5.3 N1 UNNAMMUILAZIAUNTS (Waypoint)
v . | e 4 ayy a o . '
1. dinguiy Waypoint sziieanuniudoyyios e ldgnaBanumia wanlaisry azlang

1 - - :
19ATHIADUANIU
GPS Laboratory ‘|

< - a I - P
At a1 deacnnrewdialildszyieaniun
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5 nsdifeansunidnanumis Waypoint 1lé ADD 1uda Wiinuou@dssiumisiinenisas
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i = - A‘l‘
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= - o -l -
nnn-a. 12 FapNADUINBNNITAUHANRAA

v & v
6. nMswniaumiasny
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4. pasATaAdaLNTTRaatadyqIn uargUnInisngg dﬂumnﬂﬂﬁmuﬂnﬂ?@

5. pasAmsagUnsaieine Wilasaduaini, AT LAZUAUAN



8. TAYRINNIE

96
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a o 2
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HuunATeIIANATHENENIMII3EY
gal fiamaszyfitadumisuuniulan
#
. 3
AYWUD

1. ienageuaudvediou nfwminhinsmanesdaoyal fiansseyiia

o 1) Ay
Aurdsuunu lan

2. domouiiswan so s Smuanal 80 ik |
3. dentneuiigniigaiivedofen TavldAume 2B Huaslunszaninoy

. e’ - wm— L — e —————————
1. methdganussianmenmasunasniosiudyanua1iifioy GPS Wuwiiala?

. RG6/U 9. RG58/U
|
f. RG174/U 4. RG213/U |

2. A0 INF GPs_ﬁmmzf'rm%’umﬂ%nmﬁwsmmﬂnmmmﬂﬂﬁ"lﬁﬂh’fﬂuﬁmﬂﬁa%’e‘lﬂ?

. Helical Antenna 9. Monopole Antenna

|
fl. Micro Strip Antenna 4. Omni Directional Antenna

ar

3. AWA L Newemasudayanaeaiien GRS Aelifwila?

u o

0. 1,227.60.MHz 9. 1,336.20 MHz
. 1,447.56 MHz 1.-1,575.42 MHz

o o A @ W A& g
4. wosasudeyaninniesiuden s GPs Aedela

f. USB Port - 9. Serial Port

1. Parallel Port 4. Infrared Port

@ o & g

o o o | y
5. sasnnuSa lumssuuazdedoyavesnsesiudaygu GPs Andala?

f1. 4,800 1AABIUN ¥. 5,600 AU

f. 9,600 1iAABIUIA 3. 11,200 1ARBININ

6. flaf 1952111 NMEA Sentence Ousput 036 Tidleams 1duanasdioyaved Sentence ?
n. 0 9. 00

fi. Null 3. False
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¥ ' Y
7. 48lana11Qnans
t ° o e o ° 3/
A, Aupaoiig spildinamussvesdygnudi lda
v Ange uazyuna hifinadeanuussvesdayay o .
a. Angnnadudidmuaszsdunuuswesdygu
& anuuswwesdyanaesiaigefiyueouazunnaiinngs

8. 91n3) Tracking View dolananldgndesiiga?

f. SV3 Elevation= 5, Azimuth =141
4. SV7 Elevation = 30, Azimuth =190

fl. SV15 Elevation="40, Azimuth =310

3. SV25 Elevation = 50; Azimuth = 140

Tracking View

9. 1INHANIINABDIATLAN DruauYesdRRd IF TR Ty g?

SGPGSV,2,1,07,01,69,307,33,02,36,018,47,03,64,054,48,11,13,184,33*7E

$GPGSV,2,2,07,13,39,319,38,16,17,036,29,20,21 ,216,31 *79

. 2 Yesdgaw ¥, 3 Yeydya Y
A, 7 Yosdye 3. 9 FosdaI
S i w s - o al da o
10. 11031l windesidygaldaudgalin 30 dBHz: SwauaaouRlinuLIITYYI
] 3 o ' e ad
annsaineoyallfuamiiaiinais?

Signal Quality Level

60 dBHz
30 dBHz
o e d 0
PRNNo. | 14| 05| 10] 12} 20) 23| 32| 02) 07| 25
Channel | 1 1 21 314 ste6y71 819110 11]12 v

. 5 AN ¥. 6 AN

A, 7 A 3. 8 A% ‘ . ‘v
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11. {olafedremidigaiagegauedsue (Elevation) ?

. 0-45dBHz ¥. 0-90dBHz
f. 0-180dBHz 4. 0-360dBHz

12. folafadremmigaisgegavesyunna (Azimuth)?

. 0-45dBHz Y. 0-90dBHz

f. 0- 180 dBHz 4. 0-360dBHz
13, RS e d A gALAZAIgAYBUATBITL GPS (SNR) fedola?

fl. 0-50dBHz 9. 1-60dBHz
fl. 0-99dBHz 4. 1<100dBHz

14.9nHaMsNAassd a1 amafouasle i dyaneusige uazh dBHz ?

$GPGSV,3,1,11,01,69,307,33,02,36,018,47,03,64,054,48,11,13, 184,33*3:"15
$GPGSV,3,2,11,13,39,319,38,16,17,036,29,20,21,216,31,25,17,099,3 8*79
|

$GPGSV,3,3,11,27,05,312,33,31,72,184,44,21,33,057,43*71 |

n. SV21=43 dBHz %, SV03 = 48 dBHz
fl. SV10 =50 dBHz 1. SV31=52dBHz
15. fayalils Tnnoa asv ludela nargadeshga?

Signal Quality Level
o] 60 dBHz

30 dBHz |

PRNNo. | 141 05| 10 12| 20| 23} 324 02| 07| 25
Charnel | 1 | 23| 4|S5|6| 7|89 |10)1I]12

f. $GPGSV,3,1,10,14,25,145,45,32,11,163,24,23,13,089,35,02,33,254,10 *71
9. $GPGSV,3,1,10,12,12,000,34,25,47,199,40,05,94,375,50,07,47,3]w12,15 *79
fl. $GPGSV,3,1,10,14,25,145,45,10,05,180,07,23,13,089,45,02,33,2454,10 *7A
4. $GPGSV,3,1,10,20,91,154,45,23,10,324,45,12,45,011,35,05,74,150,50 *7D
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| 4 b 4 1
16. mnudgygrmnnarufion 1dimuna 7029 931l GSV Message Waruandond 7

Y LY
fl. 2 YBAIY ¥, 3 V9AIY

. 4 4oAW 4. 599AU

1Y v oA a o v ° v Ay
17. INHANITNARDIATUAN FOANUNYUY N 11]115 1Uﬂ155$uﬂ1llﬁu0ﬂ0ﬂ]ﬂiﬂ?

$GPGSA.A.3.02.03,14.25.31..11,....05.24,03.31,04.05*35

n. 02 U 24

“a. 14 331
3 1 = ::'\.d. ar c;. o 9o a o
18. AHaNIINAadIATHA N ATUNGUNUAIUILTIVUBY igmumﬂﬂzm"lﬂhmmmmwnﬂ

o t e a
ALK UL UUIUNAN?

$GPGSA.A.3.02.03.14.25 31,..405.24,03.31.04.05*35

fl. 3 AN Y. 4 N
fl. 5 aN 3.6 AN

3 1 + A Ay
19. AHANIINAADIATHAN ﬂ?ﬂ&tﬁﬂﬂﬂﬂﬂﬁ!ﬂ?ﬂﬂﬂﬁi%ﬂﬂ GPS ﬂf]‘llfﬂﬂ?

$GPGGA.031439,1343,7427.N,10046.8418,E.1.05.04.50,00001 7.2M,-026.8 M..*6A

& A = ]
n.| A nunede aun 4, 'E Muwha ganme
a0 vwwds sehild | 3. 1 winedy SPS Mode

20. MINHANITNARBIAIUATS ugavlsefaeiiorsdsnedela?

$GPVTG,302.1 ,T,302.6,M,000.I,N,OOOOQ,K,A*E 1

$GPRMC,020221,A,1343.7449,N,1 0046.8597,E,000.2,195.9,261203,000.5,W,A*06
$GPGGA,020221,1343.7445,N,10046.8595,E, 1,04,02:36,00001 1.6,M,-026.8,M,0000,*60
$GPZDA,020222,26,12,2003,+00,00%65

$GPDTM,W84,,00.0000,N,00.0000,W,,W84*53
$GPGLL,1343.7445,N,10046.8595,E,020221,A,A*41

. 0000 Y. SWA
fl. W84 3. 7445 N
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21. yu 3 93 MAuNAYAN?

n. 60 alan v. 12081

f. 180 avlan 210 adlan

Lo

' o daa
22. yu 1 03en iminunRaYa?

n. 60 Waden ¥. 300 Waden
A. 1200 Hade 1. 3600 Wade |
23. 34 59.50 Al wihfufRoemn?
n. 0.9916 BaFN %:7-1.9816.8371
fl. 2.9916 93f 9, 13.9816 841
24. (1330.0000),,, ... Hawirlalugiun( )t 2D
n. 13.300000 9. . 13.500000
. 13.700000 3. / 13.900000
25. (05.38:29) ;... fiswmilalugauan( VI
n. 205141308 9, 05.382900
A 05481522 3. 05.641388
26. (10045.0000) .1, s Bsiurinlalugalusnins ( T NiCP
n.. 100:450000 9, .100.750000
.. 101.250000 3. ~101.450000

a o ' a a v a = &
27. WUITTUENWNYY 1 83A7 INAUHUIRSATAN 26.150600 nlﬂﬂ@ﬂ:ﬂgﬂ N 26.150500 3

Y19NU 8 1UAS?

fl. 48,000 WAT 9. 78,000 Luas

fl. 80,000 LWAT 4. 102,000 AT

o - o 4 oa ol a4 4
28. 9anIszuEMeTiyY 1 Rada1 vindwmisazdgail 07.999950 lidanzAgaii 08.000020 s

14U 9 UAST?

. 36 a3 Y. 46 WAT

fl. 56 A3 3. 76 A3
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29, Mindumisassdgaii 102.443640 Tildsnnsigail 102.243640 vinafulszana 24 nu. sem

A5ZOZNIANYY 189N ?

fl. 68 AU. Y. 82 nu.

fl. 93 AU, 3. 120 Ay.

30. ;1A nLIaDIAd 003.750300 Tidsaealygad 003.750000 vireriutszie 29.40 WiA3

1 d' o
pamszoENIanyy 36 Wadal 2

n. 56 AT v, 128 A3
A, 334 WAT 3. 980 WIAT
31. ¥olafieviti1NUoe Checksum 11 11)5 Innoa NMEA-0183 2

aa /! 9 da
n.  asngeUdoyafinanaIn v, ‘ufludeyanAanain

o o g o o o 1 ’ g/
. Salfvideyanaduialv 3 uﬂawauﬁmﬂmzuum%gm 16
F=v-1 ') r=1 3
32. 33 n131un15%1 Checksum fodala?

. OR _ U, AND

fl. Exclusive-OR 4. Exclusive-AND
33, fayadaulan hild il 15 lunsimaaman Checksum 2

. fAouu1 () Y, I0NHT

. Aaay Cq aondums (%)
34, (4B Neuiuvinlaluszuviny Binary 8421 Code ?

f. 1101 1001 9." 0101 111l
fl. 0100 1011 3. 1100 .0101

35. PINHANINARBITToYR GP3k=(47 50 2C-336B);;, HAvDA Checksum fodola?

. 27 Y. 63

fA. 7D 1. A4

36.91NHANISNARDIAILETS A1vDe HDOP fedela?

$GPGSA,A,3,07,11,18,19,22,24,27,31,,,,,02.40,01.20,02.20*3E

n. 01.20 Y. 02.20
fn. 02.40 3. 07.11
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o o ) o 9
37. 9IANAN1ISUT Y HDOP = 1.80 fanunuieasatudela?

= =
. aun U4 A

a. 1hunais .. wold

38. INWANISTUAYQIN VDOP = 5.10 flanumnoassiudoela?

=3

n. aun v. @

a. dhunans 3. wold
39. As@iAYee VDOP = 0.00 Hanuvaneassfiudela?

¥y "
Yoye1919811IN ¥, FyanuAaioud

o ar

.
a. Sudeanhild 3 dyana Tumls)sou
40. NARANTSSUdY I HDOP =4.0 wag VDOP =3.0 W PDOP fadelar

.28 1. 3.6

fl. 5.0 .75
41. ARARILBININBYTIABeAYA 94.5 BerAL IUDEN Savglu UM Zone Number 10?

f. UTMZone 16 . UTM Zone 27
fl. UTM Zone 34 3. UTM Zone 47

42, nannasEIy UTC selfouutias 2 ¥lue disduwniainsinlasuilasiosmn?

n. 10 99f 4. 20 93F !

f. 3084 4. 50 93¢

43, AHAANYBANMIATIILUTC funamesiy AFINIIL1260 azTueen

n. —3.8 9214 Yo+ 5.0%2 Tu4

f. —6.2 %2139 3. +8.4%21us

44. MIAHANISNARDIYD IafloA1azAYA (Latitude)?

$GPGLL,1123.1235,N,11446.8450,E,064547,A,A*3A

. 1123.1235 N 4. 064547 A
f. 11.811023 S 4. 11446.8450 E
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45. inHamInaneadua Jolafen1ansdign (Longitude)?

$GPGLL,1123.1235,N,11446.8450,E,064547,A,A*3A

fl. 1123.1235 N 9. 064547 A
f. 11.811023 S 1. 11446.8450 E

' P}
46. i1 MSL fieag 157
] -1 PR 1 s ° o
a. anusanaslunuszuy Y. AsEAUANNLSIAIgAvRId RN

y
v 1 o 1 w o
a. sanmudsdsmvesmunaimin 4 maawgennszaulmsmlmnme

47. %1ﬂrfluﬂ'wmmu.ﬂsﬂmusﬁmmﬂﬂuwuﬁmﬁﬂ%uﬂ%’@ﬁu GPS?
A, 013.4N ¥, 11590 K
A, 2125M 3...307.80E

48. NndoyanIesiumaion GPS smaneglulnualaiasuaananiia

$GPGSA, A, 2, 05,20,21,22,32,,,,; 1.8, 1.4 1.6*38

A, eiulruanssa ludftazuaananny 294

. e InuenssaludAuaziaawanyy 3 Ia

a. malulnuesa luiAasuaamaiyy 2 1a

e frauluTmesa TuiGuazuaaswaniyy 3 1@
49. mhu"i’ﬂﬂ:-1m§'a=?ﬁ%’§'ﬂ’lussun GPS 19

R Kim/Hr. 4. Knot
fl. m/s ua% Km/Hr. 4. Knot il8% Km/Hr.

50. 1n3peiudyn 0l GBS #ldlunsnansaiiuiaialar
fl. Continuous Receivers
9. Single Channel Receivers
1. Fast-Multiplexing Single Receivers

3. Two-Channel Sequencing Receivers
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magvoaeu

41.

42.

43,

44,

45.

46.

47.

48,

49

50.

21.

22.

23.

24,

25.

26.

27,

28.

29

30.

31.

)|

33.

34.

35.

36.

37.

38.

39;

40.

10.

11.

12.

13

14.

I 5¢

16.

17.

18.

19,

20.

e
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-l - & a o= -
A9ad 2.1 samssmdivgunmdtuiiennsesgaljinnag Ineignsanouqm

p—Tee Mo S W

ity JEename [ mufls.
1. plauszrunavesaiAnsiiaHmenzax 5 4 5 | 467 | 058
2. Msdanumitzesgunsniiinnuuminzan 5 4 4 | 433 | 058
3. gzaanremssesuagqUnsniinafo 5 4 4 | 433 058
4. mahginnansailddeg 4 4 4 | 400 | 0.00
5. fiplaeaisluus M MARe 5 4 5 | 467 | 058
6. ;nJuuu-um-qﬂﬂﬁxﬁn'\‘rnszﬂjuufizthﬁnmm 4 4 4 | 4.00 | 0.00
% ﬁm'mwmﬁ:ﬂuﬁmzﬁ’umwfmaﬁ'nmiiq 4 5 4 |433| 058
8. mmmﬁ'l'l\'i::muaamﬁqmuiaqﬂ?:mﬁﬁﬁwumﬁ 4 5 4 |433| 058
9. 1a1!§j1.‘|'ﬁmﬂ¥mu'lﬁazmnuamﬂuMmu%umu 4 4 4 | 400 | 0.00
10. fidrdiumounmmagesdifuditlueunmenss | 5 4 4 |433| 058
11. afainlszaunisaflunstindimgzarnaglualy 5 5 5 | 5.00 | 0.00
12. fnanatanminrrm il slemila 5 5 44| 467 | 058
@Ry 439 | 0.38

AT .2 uameﬂmﬁuqnmmﬁﬂumaﬁﬂmmﬁnﬁﬂ L LETERC TV LY

[0, FEAUAINMNERN 7 | sp.
1. madafaumtiissgUnraiinonnminzan 5 5 5 | 5.00 | 0.00
2. plhauscmnasealfiiRnsinosmnses 5 5 5 | 500 |0.00
3. azmansiantesagtuasqUnsniinaAe 5 5 5 | 500 | 0.00
| 4. pomumnzanvosianmninWeramljimms 5 5 5 | 5.00 | 0.00
5. Arudausaumuresalfsne 5 5 5 | 5.00 | 0.00
6. Mnihgainannilddie 5 4 4 | 433|058
7. MW luuureswinage 5 5 5 | 5.00 | 0.00
8. ANIMINZAENTRARISNEIURRA NS 5 5 5 | 5.00 | 0.00
9. AMMNIMINZANIDININUAZANTN 5 5 5 | 500|000
10. ATRINEANTDENY 4 5 5 | 467|058
11. Wrunmummeassfafauas1fnuin 4 5 4 |433|058
12. Tlsunsummanesiifneuzqela uanihaula 5 5 4 | 467|058
R 4.83 | 0.19
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qaszasdidangingsy

TuNUAMNAATTUTE MR .
wuumARaU ~ . . s98 | A1 10C | wanisdszliu
AUN 1 AUN 2 - AN 3

$ofi 1 1 1 1 3 1 aaniuls
Yafi 2 1 1 1 3 1 tau ULy
Yo 3 1 1 1 3 1 ganduld
fofi 4 1 1 1 3 1 panFuld
aii 5 1 1 1 3 1 pauiula
Yo 6 1 : 1 3 1 uonul
Yoit 7 1 0 0 1 0.33 Usulga
Yo7 8 1 1 1 3 1 saniula
fofl 9 1 0 1 2 0.66 sanfuld
¥9% 10 1 1 1 3 1 pansuld
Fafi 11 1 1 1 3 1 saufuld
fafi 12 1 1 1 3 1 0| penFuld
¥a7 13 1 1 1 3 1 el
ot 14 1 0 1 2 066 |  ueniUlE
¥of 15 1 1 1 3 1 aaniuld
¥of 16 1 1 1 3 1 g Fulel
Yo 17 1 1 1 3 1 gauFula
¥of 18 1 1 1 Ba. 1 wausula
¥ai 19 0 1 1 2 0.66 gaufuld
¥ai 20 1 1 1 3 1 gaufuld
faii 21 1 1 1 3 1 gaufuls
o 22 1 1 1 3 1 gaufule
Yoih 23 1 1 1 3 1 ganiuld
Yo 24 1 1 1 3 1 ganfula
¥af 25 1 1 1 3 1 aanduld
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AUR 1 AuN2 | Aun3
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Yo 29 1 1 1 3 1 aanfule
¥of 30 1 1 1 3 1 paniuld
fo¥i 31 1 1 1 3 T v\
fafl 32 1 1 1 3 1 gausulé
Yio# 33 1 1 1 3 A\ uaniule
Yol 34 1 1 1 3 10 senfuld
Yo 35 1 - 1 1 033 ||| g
foi 36 1 1 1 3 140 | wesiuld
§am 37 1 1 1 3 T | graniula
¥a7 38 1 1 1 3 - ganiula
fo¥i 39 1 1 1 3 1] venduld
¥a# 40 1 1 1 3 12 aufule
fa# 41 i 1 1 3 1| eeaild
foi 42 ] 1 0 2 066 | wansuld
¥a¥i 43 1 1 1 3 1| ueadul
Yoil 44 1 £ 1 3 1| pausuld
¥ai 45 1 -1 1 1 0.33 HETIES
Yo 46 1 1 1 3 1] ganFuls
Yod 47 1 1 1 3 1 ganFuls
foii 48 1 1 1 3 1 saufulé
¥oii 49 1 1 1 3 1 tauFuld
§af 50 1 1 1 3 1 aanfuls
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A9 2.8 ﬁ'\ﬂ']'nlf.l'lI'N‘\tllLﬂZﬂ'lﬂ'\u’ﬁﬂ'\ltun‘llﬂill‘l.ﬂ.mﬂﬂﬂlﬂlﬂ?’\ﬂ‘ﬂu Y N=30

wuu | nfaie | ngudeu | AMNEIN AdUNA A1 A1 HaNIe
nafaY (f,) (f) e (p) UUN ( r) | (a) (pq) | tsudiu
oi 1 13 5 0.60 0.53 040 | 024 |wvesfuld
a2 | 12 7 0.63 0.33 037 | 023 |wuesfuld
safia | 11 7 0.60 0.27 040 | 024 |wesfuld
san4 | 13 9 0.73 0.27 027 | 020 |weasuld
fofis | 12 6 0.60 0.40 0.40 | 024 |emaduly
fafie | " 11 7 0.60 0.27 040 | 024 |neasuld
fafi7 | 12 8 0.67 0.27 033 | 022 |weafulk
Jofis | 1 7 0.60 0.27 040 | 024 |wesfuld
foflo |/ 13 7 0.67 0.40 0331|1022 | wewfuly
fafi 10| 11 5 0.53 0.40 047 | 025 |waafuld
fan11 | 12 6 0.60 0.40 040 |~ 024 |-vasuld
Jomi2.| 8 4 0.40 0.27 060 | 024 |wewufuld
Jam 13| . 12 3 0.50 060 | 050 | 025 |waufuld
safi14| 13 4 0.57 0.60 043 | 025 | uanfuld
¥of 15 |° 10 2 040 0563 | 060 | -024 |weaduld
fof16 |13 9 0.73 027 | 027.] 020 |seuFuld
$ofi 17| 14 7 0.70 0.47 030 | 021 |wewfuld
fa 18 |\ 12 9 0.70 0.20 030 | 021 |wenfuld
Jefi19 | 14 8 0.73 040 027 | 020 |wewuld
fafi20 | 12 g 0.70 020 | 030 | 021 |weufulk
Yoot | 11 7 0.60 0.27 040 | 024 |weufuld
a2 | 12 9 0.70 0.20 030 | 021 |uenfuld
joi23 | 8 2 0.33 0.40 067 | 022 |wewfuld
Yafioa | 11 7 0,60 0.27 0.40 | 024 |uanfuld
Yofios | 11 5 0.53 0.40 047 | 025 |wueuuld
Yofioe | 12 9 0.70 0.20 030 | 021 |weufuld
Yofior | 12 5 0.57 0.47 043 | 025 |wewfuld
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AN

wun | ngari | ngudeu | AMNEIN A" A NANIT
naday | (fy) (1) | dw(p) | Swun(r) | (a) | (pa) Uszidiu
fafios | 10 6 0.53 0.27 047 | 025 |wewiuld
safi2o | 12 7 0.63 0.33 0.37 | 1023 | wewduld
Jom30 | 12 8 0.67 0.27 033 | 022 |weauld
fafizt | 11 5 0.53 0.40 047 | lo25 | veniuld

| fofia2 | 12 5 0.57 0:47 043 | 025 | wensuld |

fofizz| 9 3 0.40 0.40 060 | 024 |wewuiuld
§oRi 34 | 13 7 0.67 040 | 033.]./0.22 | uenful¥
joiias | 7 2 0.30 033|070 [1021 |wenduld
Yo 36 |14 7 0.70 0.47 030 021 |waxduld
fama7 ) ‘8 A 0.40 027 | 060 |{0.24 |wuewiuld
famize | 1 5 0.53 040 | 047 | 1025 || wexdld |
Fan39-| 1 10 4 0.47 040 | 053 | 025 | uenduld
Jaf 40| . 12 9 0.70 0.20 030 |[021 |uesfuld
Yoita1 |- 14 8 073 040 1027 {L020 |ueniulk
fon42'| 13 10 0.77 0.20 023 | 048 | uenfuld
$an 43 |\ 14 8 0.73 0.40 027 |/ 020 | wonfuld
Yo aa | 11 5 0.53 0.40 047 | 025 |meusuld
JaWias | 11 7 0.60 0.27 040 | 024 |vonfuld
Jomas | 13 6 0.63 0.47 037 | 023 |wueaduld
famar | 12 6 0.60 040 | 0.40 | 024 |wuenfuld
Jofias | 10 4 0.47 0.40 053 | 025 |wmufuld
Yafiao | 12 9 0.70 0.20 030 | 021 |wmiuld
Yaviso | 12 8 0.67 0.27 033 | 022 |weufuld

U 579 . 316 29.83 17.53 - 2pq = 11.41

|t 10 5 0.50 0.32 - .
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nzuuuwmﬁ'nmaunm:mn:uuunfmmmm'a'l‘ifmmmmmwuﬂsﬂmu

é‘ﬂﬂﬂfm X x?2
nugALT 1 a7 2,209
NANGIAUN 2 46 2,116
naNgIAun 3 46 2,116
nq‘uqanuvi 4 45 2,025
neugeAufi 5 45 2,025
NQNEA ALl 6 44 1,936
NANGIATIN 7 42 1,764
NENGIALN 8 42 1,764
N{NGIAUN 9 42 1,764
na:ugqnuﬁ 10 40 1,600
AGHRIALT 11 40 1,600
nfiugmuﬁ 12 40 1,600
ngNgALT 13 39 1,621
ngageAN 14 38 1,444
na:uqsaﬂuﬁ 15 38 1,444
nquAtAN 1 37 1,369
n§uATALT 2 36 1,206
nq‘uﬁ';qﬁuﬁ 3 36 1,296
nNATALT 4 36 1,96
nq‘uﬁ'i"mun 5 35 1,225 |
NAMANALA 6 33 1,089
nq‘uﬁ;ﬁﬂun 7 32 1,024
nq'w';'\ﬂuw 8 31 961
nq'us';ﬂﬁuw 9 31 961
na:us';'mwn 10 30 900
nq’us’i‘muv\ 1 30 900
niius';'mu‘/"l 12 29 841
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2
gnagay X x?
. d
nguANARH 13 29 841
i .4
naNANAuN 14 28 784
7 d
naNANAun 15 27 729 |
EREY Tx= 1,114 Zx2—4244;0
<.
st — (£X )
S. =
n(n—l)

;. 30% 42440= (1114)’

U 30 % 29

T 1273200~ 1240996
d 870

§.2=37.02

mamadeiirenmagey 1gns KR-20

K 2pq
=15
fo K—l[ Sf]
.50 [ 11.41]
T 2y
s0—1| ' 37.02

r, =1.02[1-0.31]

r, =0.71
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AEeT .10 MsAtszirnadugrEnmsFauresgmlfianisssyRidaniumi

L | Azuuureurieuey ATULLUABUNAATHY HRAN Hafng
e (AZULMLATN 50 AzUUY) | (AZULUWAN 50 AZIUY) (D) (D?)
1 17 37 19 367
2 12 40 28 803
3 14 39 25 625
4 12 32 19 367
5 16 36 _ 20 400
6 13 37 : 24 584
T 14 37 23 544
8 17 32 ke, 225

20 41 21 434
10 12 39 27 711
11 21 42 22 469
12 13 40 27 711
13 13 47 30 1,111
14 17 37 19 367
15 13 39 26 667
16 12 42 31 951
17 13 36 22 506
18 22 42 21 434
19 12 37 25 625
20 14 40 26 667
21 17 32 15 225
22 14 38 24 584
23 21 a7 26 667
24 17 42 25 625
25 13 27 13 178
26 12 42 31 951
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1| AswuusaudeuGau ATIWMUARUNAYGEY HAR HARe
AT .
(ATWNULAN 50 AZUUY) | (AZLBLAN 50 AZIUY) (D) (D?)
27 15 41 26 667
28 19 37 18 336
29 17 38 22 469
30 19 44 25 625
394 463 1,162 698 16,899
e 15 39 3 a
2D
t = : : df n=1 }
\/,,zp -(%0) |
n—1 !
AR( 698 |
J 30%16,899 — (698)° |
29 |
|
698 |
26.107 :
¢ =26.736 |

A df =

n=1. = 30-1= 29

AMMUAAY @.=0.01

Aanew ¢ 1lA 155 -=22.756
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GPS Receiv

GP2015
er 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.

product Is 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 s designed
to operate from either 3 or § Volt supplies.

The input to the device, s 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 fo operate with the GP2021
12-channel Global Positioning Correlator, and DW9255 SAW
filter, both also avaitable from Mitel Semiconductor.

FEATURES

M Uitra miniature TQFP package

M Low Voltage Operation (3V - 5V)

B Low Power - 200mW fyp. (3V supply)

W C/A Code Compatible

8 On-chip PLL Including Complete VCO

M Triple Conversion Receiver

M 48-Lead Surface Mount Quad Flat-Pack Package
M Sign and Magnitude Digital Outputs

= Compatible with GP2021-CMOS .Correlator

APPLICATIONS

H C/A Code Global Positioning by Satellite Receivers
M Time Standards

M 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 OQclober 1996

FP48

Pin
1
2 | PLL Filter 1 26 | Vee (DIG)
3 | PLL Filter 2 27 | REF 2
4 | Vee (OSC) 28 | REF 1
5 | Vee (OSC) 29.| Ve (RF)
6 | Vee (OSC) 30 | Vee (RF)
7 | Vee (REG) 31 | Vee (RF)
8 | PRef 32 { RF Input
9 | PReset 33 | Vee (RF)
10 | Vez (10) 34 | Vee (RF)
11 | CLK 35| Ve (RF)
12 | NC 36 | NIC
13 | NC 37 | oPi-
14 | MAG 38.| OP 1+
15 | SIGN 39 | Vee (2)
16 { OPCIK- 40| UP 2-
17 | OPCIK+ 41 | UP 2+
18 | Vo (10) 42 | Vee (IF)
19 | PDn 43 | Ve (IF)
20 | TEST 44 | OP 2-
21 | LD 45 | oP 2+
22 | Vee (DIG) 46 | Ve (3)
23 | AGC- 47 | UP 3-
24 | AGC + 48 | UP 3+

Fig. 1 Pin connections - top view
RELATED PRODUCTS AND PUBLICATIONS

i Data
Part Description Reference

DW9255 35.42MHz SAW Filter DS3861

GP2021 Twelve-Channet Comelator DS4057

GP2010 GPS recetver RF Front-end DS4056

GP2015 Design with the GP2015 AN4533

GPSBuilder-2 | Twelve-Channel GPS receiver DS4004
development system

GPSBuilder-2.1 | Twelve-Channel GPS development | DS4537

system
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ABSOLUTE MAXIMUM RATINGS
(Non-simultaneous)

Max. Supply Voltage v
Max. RF Input +15dBm

Max. voltage on any pin Veo/Vpp + 0.5V
except LD (pin 21) and PReset (pin 9), which are 5.5/

Min. voltage on any pin e -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 triple 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.

IF STRIP

The input signal to the GP2015 is the GPS L1 signal
received via an antenna and a suitable LNA. The L1 input is
a spread spectrum signal at 1575.42MHz with 1.023Mbps
BPSK modulation. The signal level at the antenna is about
-130dBm, spread over a 2.046MHz bandwidth, so the wanted
signal is actually buried in noise. The high RF input compression
point of the GP2015 means that with subsequent IF filtering
itis possible to reject large out of band jamming signals, in
particular S00MHz as used by mobile telephones.The on-chip
PLL generates the first local-oscillator frequency at 1400MHz.
The output of the front-end mixer (Stage 1) at 175.42 MHz can
then be filtered before being applied to the second stage. The
double-balanced stage 1 mixer outputs are open-collectors,
and require external dc bias to Vec.

The second stage contains further gain and a mixer
with a local osdillator signal at 140 MHz giving a second IF at
35.42 MHz. The second stage mixer is also double-balanced
with r; 2n-collector oulputs requiring external dc bias to Vec.

The signal from stage 2 is passed through an external
filterwith a 1dB bandwidth of 1.9MHz. The performance of this
filter is critical to system performance and it is recommended
that a SAW filteris used (part humber DW9255, also available
from Mitel Semiconducior). The output of the filter then feeds
the main IF amplifier. This includes 2 AGC amplifiers and a
third mixer with a local osdillater signal at 31.111 MHz giving
afinal IF at4.309 MHz. There is an on-chip filter after the third
mixer which provides filtering centred on 4.309 MHz. The IF
output, which has 1kQ output impedance, is provided for test
purposes. All of the signals within the IF amplifier are differential
induding the filter inputs and outputs, except the IF ocutput (pin
1), to reduce-any-common mode interference.

IS4z FLTER | 3S.0MHzFLTER AGC CAPACITOR
Wi T T A (] =
FRONT and ad ®
P FOu
RF mt?—‘,—-ﬂ E10 STAGE Lecad STAGE by e O (as00mte)
citane | MOER MBER MIER
LM I Ilh.‘lbu
-
AGS
CONTROL
-
Lzt ﬁ__
POWER-ON
RESET
] leol om
LATCH f O
POWER
CONTROL Wa el e
on L]
LATCH Lo
A>D an!  SAMPLE
CLOCK WP (CLK)
COMVERTER ¥ 200k TI
;Lﬂt.m Jen Am m ko) !
et L
0Nz CLOCK OF (TEST) POWER-ON POWER POWER-ON
(FOR CORRELATOR REFERENCE  DOWNIP  RESET (P
CHIF) W (¥Or} (PRESET)
(OPCK #9 (PREF)

Fig. 2 Block diagram of GP2015
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¥ALUES FORL1 MND L2 ARE
DEPENDENTON FLTERUSED

RF NRUT
1 ATCHNG
Cs = 13pF
Cp=2.7pF
. Cs

RF '__&
NPUT o

[ 33 3¢,

o 30,31

ne

R4, FO = 4700
=120

NOTE:

DIAGR AN 5REPRESENTATIVE

ONL ¥.-REFER TO- ANASSS -
FOR ACTUAL CRCUT

23
Cx
=0
au
17

Voo
I Creg=0.1uF

— (Voc= 4.0 Yonk)
|

Fare e

PLL LOOP
FLTER

Cil=047uF
Rl = 2700
C2-t0nF

- Yoc -—-
L34 = 5600H
u 2 L L5 =2.20H
179z 0w
FLYER Saw | 5
+— + FLTER
37 36 041 64 a7 6
4.6
GP2015 FRONT-END v
48 PIN
% 11 1 14 21 9
mI% m| |
00 Ty 73 (1 FF, 4667 2
E o ® 2
| P B8 CBE g
=3 = a
g g6
=

8
o

GP2021 CORRELATOR

B0 PIN

LADDER

]

R3 =27k

R2a2 7 (We=430Y
| = 6.8) (Vo= 4504

Fig. 4 GP2015 typical application
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Fig. 5 Crystal Reference connections
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ﬂNational Semiconductor

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

General Description

The LM257S series of regulators are monolithic integrated
circuits that provide all the active functions for a step-down
(buck) switching reguiator, capable of driving a 1A load with
excellent line and load regulation. These devices are avall-
able in fixed ou'nut voltages of 3.3V, 5V, 12V, 15V, and an
adjustable oul'put version.

Requiring 8 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 reptacement for
popular three-terminal linear regulalors. It substantially re-
duces the size of the heat sink,.and in many cases no heat
sink Is required.

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

Other features inciude a guaranteed £4% tolerance on out-

put voltage’ within-specified input voltages-and-output load—=-On-card-switching-regulators

conditions, and £10% on the oscillator frequency. External

_shutdown Is included, featuring 50 pA (typlcal) standby cur-

rent: The output switch includes cycle-by-cycle current limit-
ing, as well as thermal shutdown for full prolection under
fault conditions.

May 1999

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

Applications
= Simple high-efliciency step-down (buck) regulator
= Efficient pre-reguattor for linear regulators

u Positive 1o negative converter (Buck-Boost)

Typical Application (rixed Output Vottage Versions)

7V - 40V(s0V) wl LM2575/

UNREGULATED —LM2575HV
D {HPUT | : -5.0
ooy

3|6HD 5| oN/oFF
[ 100 uf I Iw,

e

Hote: Pin numbars are for the TO-220 package.

SUSPLE SWITCHER® I3 g tegls of National Corp

FEEDBACK

+5V
REGULATED
ouTPUT

|| Cour 1A Load

12

OS0114rs-1

loje|nBay abejjop umog-dals Vi YIAHOLIMS FT1dNIS S9MIS AHSLSZWV/SLSZINT/SLS LN

© 1999 National Semiconductor Corporation DS011475
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Block Diagram and Typical Application

UNREGULATED
DC IWPUT

COMPARATOR
! . ’W“ Your
- A
- - '3 Tw
aano-car | [ 52 heauaL | [cureen —— —
Jrerenence | | osciaton I"’“I Im"l [ [ = =
GHD
DSI"I:(.}
33V, R2= 1.7k
SV, R2 = 3.1k
12V, R2 = 8.84k
15V, R2 = 11.3
For ADJ. Version
R1 = Open, R2 = 00
Mote: Pin numbers are for the TO-220 package.
FIGURE 1.
Connection Diagrams_ (xx indicates output voltage option. See Ordering Information table for complete part
number.)
Straight Leads
Bent, Staggered Leads Pins 1,3 & 5
iy DA s-Lead T0-220 (T)
Gnd 5= ON/OFF . S—ON/oFF Pins 2 & 4
O X g i =% Fesdback
3- output O 13- Ground pesirrsae
o 1= Yoy S 2 Outeut
. o e Of—r—Tr=—y1-v, Side View
Top oM LM2575T-XX Flow LB03 or
View Top View LM2575HVT-XX Flow LB03
LM2575T-XX or LM257SHVT-XX See NS Package Number T05D
See NS Package Number TOSA
16—Lead DIP (N or J) 24-Lead Surface Mount (M)
1 [N 16 [ Ly 24
f—a o — v, PR OND —] @ =
o T St 23 .
i LM = 7 g
UTPUT—— - o £ 21,
Rt - 6vo Nea) £
oD — 12 o .t 4
4 RIS s L -
7 10 , ”u—. (17
3 — il
5 ) AL 1.,
.. L— on/oFF Jp—T % "
DE0TSS '—u— T Vi
*No Intemal Connection ¥R D ——
Top View DS014IS28
LM25T5N-XX or LM2575HVN-XX Mo inkemal Connaction
See NS Package Numbaer N16A
LM1575.J-XX-QML il

See NS Package Number J16A

LM2575M-XX or LM2575HVM-XX
See NS Package Number M24B
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LM1575-12, LM2575-12, LM2575HV-12

Electrical Characteristics
Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating Tempera-

ture Range .
Symbol Parameter Conditions Typ LM1575-12 LM2575-12 Units
LM2575HV-12 | (Limits)
Limit Limit
(Note 2) (Note 3)
SYSTEM PARAMETERS (Note 4) Test Circuit Figure 2
Vour Output Voltage Vin & 25V, lioap = 0.2A 12 v
Circuit of Figure 2 11.88 11.76 V{Min)
12.12 12.24 V(Max)
Vour Output Voltage 0.2A < lioap € 1A, 12 v
LM1S7S/LMSTS 15V < Vg < 40V 11.64/11.52 11.52/11.40 V(Min)
Circuit of Figure 2 12.36/12.48 12.48/12.60 V(Max)
Vour Output Voltage 0.2A € I pap S 1A, 12 v
LM2575HV 15V sV < 60V 11.64/11.62 11.52/11.40 V(Min)
Circult of Figure 2 12.42/12.54 12.54/12.66 V(Max)
n Efficiency Viee = 18V, hoan = 1A 88 %

LM1575-15, LM2575-15, LM2575HV-15
Electrical Characteristics
Spedifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating Tempera-

ture Range .
Symbol Parameter Conditions Typ LM1575-15 " | "LM2575-45 Units
LM2575HV:45 | (Limits)
Limit Limit
{Naote 2) {Note 3)
SYSTEM PARAMETERS (Note 4) Tes! Circuit Figure 2
Vour . Output Voltage Vi = 30V, ligap = 0.2A 15 \'
Cireuft of Figure 2 14.85 14.70 V(Min)
15.15 15.30 V(Max)
Vour Output Voltage 0.2A Sloan s 1A, 15 v
LM15751.M2575 18V.< Vy s 40V 14.55/14.40 14.40/14.25 V(Min)
Circult of Figure 2 15.45/15.60 15.60/15.75 V(Max)
Vour Qutput Vollage 0.2A <l oap < 1A, 15 v
LM2575HV 18V s Vg < 6OV 14.55/14.40 14.40/14.25 V(Min)
; Circult of Figure 2 15.525/15.675 15.68/15.83 V(hMax)
n Efficlency Vi = 18V, fioap = 1A B3 %

LM1575-ADJ, LM2575-ADJ, LM2575HV-ADJ
Electrical Characteristics , )
aapﬁdﬁ;‘f:aﬂons with standard type face are for T,= 25°C, and those with boldface type apply over full Operating Temperature

Symbol Parameter Conditions Typ LM1575-ADJ LM2575-ADJ Units
LM2575HV-AD | (Limits)
Limit Limit
(Note 2) (Note 3)

SYSTEM PARAMETERS (Note 4) Test Circult Figure 2

Vour Feedback Vollage Vin = 12V, loap = 0.2A 1.230 v
Vour = 5V 1.217 1217 V(Min)
Circuit of Figure 2 1.243 1.243 V(Max)

www.national.com

-

af

oy



133

Additional Applications (continued)

FEEDBACK

60V Wy 4
UNREGULATED LM257SHV-ADJ

0C INPUT ! ouTPUT

2
st Gx 3|onp 5| ON/oFF

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

L1

150 uH

110006

r————————
M ouTeUT
H ) VOLTAGE
Rz | 1 +1.2 to S5V
20 p
S S0 e @1A
<
3
100 uf

»Ilk

LAAA
|

1000 uF
|

e - o o - -

| o -
oplional output ripple filter
| DSO11a7E20

FIGURE 15. 1.2V to 55V Aljustable 1A Power Supply with Low Output Ripple|

Definition of Terms

BUCK REGULATOR

A switching regulator topology in which a higher voltage is
converted to a lower voltage. Also known as a slep-down
switching regulator.

BUCK-BOOST-REGULATOR

A switehing reguiator topology.in.which a_posilive voltage Is
converted to a negative voltage without a transformer.

DUTY.CYCLE (D)
Ratio-of the-output-switch's on-time to the oscillator-period,

Tor buck segiflatar. | | D= Q= SOUT

T Vin
W S hal /L
T Vol +Vin

CATCH DIODE OR CURRENT STEERING DIODE

The diode which provides a retum path for the load current
when the LM2575 switch s OFF.

EFFICIENCY: (n)
The propotion of input power actually delivered to the load.

m—— -

Pn  Poyr +Puoss

CAPACITOR EQUIVALENT SERIES RESISTANCE (ESR)
The purely resistive component of a real capacitor's imped-
ance (see Figure 16). It causes power loss resulting in ca-
pacitor heating, which directly affects the capacitor’s operat-
Ing lifetime. When used as a switching ‘regulator output filter,
higher ESR values result in higher cutput ripple voltages.

ESR ESL cl
D3011476-11

FIGURE 16. Simple Model of a Real Capacitor

Most standard aluminum electrolytic capacitors in the
100 WF-1000 pF range have 0.5Q to 0.1Q ESR.

Higher-grade capacitors (flow-ESR", “high-frequency”, or
*low-inductance™) in the 100 pF-1000 pF range generally
have ESR of less than 0.150.

EQUIVALENT SERIES INDUC"I'ANCE (ESL)

The pure inductance component of a capacitor (see Figure
16). The amount of Inductance s celerrrﬂnsd to a large ex-
tent on the capacitor's construction. In a buck-regulator, this
unwanted Inductance causes vonage spikes to appear on
the output.

OUTPUT RIPPLE VOLTAGE

The AC component of the-switching-regulator’s.output vott-
age. It is usually dominated by the oulput:capacitor's ESR
multiplied by the inductor's ripple {eurrent (Alyp). The
peak-to-peak value of this sawtooth ripple current can be de-
termined by reading the Inductor R|pple Current section of
the Application hints.

CAPACITOR RIPPLE CURRENT

RMS value of the maximum allowable atternating current at
which a capacitor can be operated mMnuously at a speci-
fied temperature. I

. |
STANDBY QUIESCENT CURRENT (Isray)

Supply current required by the LM2575 when In the standby
mode (ON /OFF pin is driven to TTL- high voltage, thus tum-
ing the output switch OFF). |

INDUCTOR RIPPLE CURRENT (Aly)

The peak-to-peak value of the inductor current waveform,
ly a sawtooth waveform when the regulator ks operat-

Ing In the continuous mode (vs. discontinuous mode).

CONTINUOUS/DISCONTINUOUS MODE OPERATION
Relates fo the inductor current. In the continuous mode, the
induetor current is atways flowing and never drops to zero,
vs. the discontinuous mode, where the inductor curent
drops to zero for a period of time in the normal switching
cycle.

www.national.com
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E

June 2001 . 4 ~+5V Powered, Dual RS-232 Transmitter/Receiver .
Features ' Description .
* Meets All RS-232C and V.28 Specifications . The ICL232 is a dual- RS-232 transmitter/receiver interface
« Requires Only Single +5V Power Supply ’ circuit that meets all EIA RS-232C and V.28 specifications. it s

requires a single +5V power supply, and features two .
* Onboard Voltage Doubler/inverter onboard charge pump voltage converters which generate
« Low Power Consumption : +10V and -10V supplies from the 5V supply.
* 2Drivers The drivers feature true TTL/ICMOS input compatibility, slew-
- 19V Output Swing for +5V Input rate-limited output, and 300Q power-off source impedance.
- 300Q Power-off Source Impedance The receivers can handie up to +30V, and have a 3kQ to 7kQ
~ Output Current Limiting inpul impedance. The receivers also have hysleresis to
- TTLICMOS Compatible improve noise rejeclion.
- 30V/us Maximum Slew Rate Or dering Information
+ 2 Recelvers s
- 130V Input Voltage Range TEMP. PKG.
- 3kQ to 7k Input Impedance PART NUMBER | RANGE (°C)| PACKAGE NO.
- 0.5V Hysteresis to Improve Noise Rejection
« All Critical Parameters are Guaranteed Over the Entire jelzascee QP |1eLdPDP E163
Commercial, Industrial and Military Temperature Ranges
. ICL232CBE Oto 70 16 Ld SOIC M16.3
Applications
= Any System Requiring RS-232 Communications Port ICL232IPE 401085 |16 LdPDIP E16.3
- Computer - Portable and Mainframe
- Peripheral - Printers and Terminals ICL232IBE -40to0 85 16 LdSOIC M16.3
- Portable.instrumentation 6
¥ Bodems ICL232MIE -5510125 |16LdCERDIP  |F16.3 R
= Dataloggers
3
: o
Pinout Functional Diagram v
ICL232 (POIP, CERDIP, SOIC) F &
TOP VIEW =2 |
tﬂuf; e
ci 1 Vee
‘E el vee WLt G sT0t0v 2 |‘mF
v[2] 15] H "'T 3], VOLTAGEINVERTER V¢
4 =
ci-E 4 | Tiouy 1% sovro.10v
1uF 3 73
m’E o™ T_5§.,. VOLTAGE INVERTER H. SuF
ca-[§] 2| Rigur Figr L ﬂD__ S
v-i6 H1)| T1m ¥ .
Ty — ﬂl o ——p T2ou7
T2,
WTE 1o} Yo 12 13
m"‘.E L B R2 Ripyt +— ——<T Riiy
R2pyt 4— - Ry
Rz
™

CALTION: VICOS B ve lo ok wch r ing Procodures. 5

SO TEREL br 217247143 | Intorsil {and design) Is & ,fmm o e hevodeat Wi File Number  3020.6

Capyright © Intorsl Americas Inc. 2002 Al Rights Resorved 1
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Absolute Maximum Ratings . Thermal Information

VectoGround. ....ovveeeninnnnnn. (GND -0.3V) < Ve <6V Thermat Resistance (Typlcal, Note 1) 0ya (°CW) 0y (°CW)
V+#Ground ... .ooiinenii i (Vee 0.3V) < V+ < 12V CERDIPPackage ................ 80 . 18
V-10Ground. .. .oovvevnnnnrnecannns -12V < V- < (GND +0.3V) PDIPPackage.............ouunns 100 N/A
Input Voltages SOICPackage. ........ccovneeennn 100 N/A

TUNT2IN ceeeiieinneennan (V--0.3V) < V| < (V+ +0.3V)  Maximum Junction Temperature

RINR2IN <o vn - S 30V PlasticPackages.............o.0s
Output Voltages Ceramic Package ................

TIoUT. T20UT -« v v vevvvnns (V- -0.3V) < VyxouT < (V+ +0.3V)  Maximum Storage Temperature Range .

RiouT. R20UT------ .- (GND -0.3V) < VRxour < (Vec +0.3V)  Maximum Lead Temperature (Soldering
Short Circuit Duration

TIOUIT T2OUT e cvvvsnmnarrrnsnmsnsosnnannnas Continuous

RiIoUT - R200UT - s ccvvnnmrnnnnnnrans e Cantinuous

Operating-Conditions
Temperature Ranges

T e oo 0°C to 70°C f
IGLB32 e i i i i T -40°C 10 85°C :
ICL232M ... ™ -55°C to 125°C
CAUTION: Stresses ebove fhose lisled in “Absolule Maximum Ratings™ may cause permanenr damage fo the device. Thisis stress only raling and operation
of lhe device al these or any other itions above those indicated in the operali tions of this spedification is no! impled,
NOTE: f
1. 0ypls d with the component mounted on an evaluation PC board in free air.
Electrical Specifications Test Conditions: Vg = +5V £10%, Ta = Qperaling Temperature Range. Test Circuit as in Figure 8
Unless Otherwise Specified
PARAMETER TEST CONDITIONS MIN TP || MAX UNITS
Transmilter Output Vollage Swing, Tout T1gyTand T2t Loaded with 3k 5 0 || 0 v
1o Ground '
Powar Supply Current, g Outputs Unloaded, T = 25°C - s |} 10 mA
Ty, Input Logic Low, Vi - - os v
Ty, Input Logic High, Vi 20 e ¥ v
Logic Pullup Cumrent, Ip TiN. T2y =0V - 15 200 pA
RS-232 Input Voltage Range, Viy -30 - +30 \
Receiver Input Imped Rin Vi =23V 3.0 50 7.0 KQ
Receiver Input Low Threshold, Viy (H-L) Veg =5V, TA=25°C 08 12 (Y - v
Recelver Input High Threshold, Vi (L-+H) Voo =5V, T =25°C . 17 |] 24 v
Recalver Input Hysteresls, Viyst 02 05 || Mo v
TTLICMOS Receiver Outpul Voltage Low, Vo | lour =3.2mA - 01 || o4 v
TTL/ICMOS Recelver Output Valtage High, Viou | loyr = -1.0mA 35 46 | v
Propagation Delay. tep RS-23210 TTL - 05 || - us
Instantanaous Slew Rale, SR CL =10pF, R = 3k, To = 25°C - -] Vips
: {Notes 2, 3) ] g ;
Transition Region Slew Rate, SRy Ry = 3kQ, C_=2500pF Measured 2 3 | - Vips
from +3V to -3V or -3V to +3V !
Output Resistance, Rout Veg =V4+=V==0V, Vour =2V 300 = - Q
RS-232 Output Short Circuit Current, lsc T1ouT of T2guT Shorted to GND - +10 | . mA
NOTES:

2. Guaranteed by design.
3. See Figure 4 for definition.
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Test Circuits

1 JC1+ V,
+4.5V TO I: ce

1uF .L‘

4 |C2¢ Rigy 13— RS-232 ?—E v- Tin
WFt W 430V INPUT %
czJ2 T ouT T2

5 |c2- Rioyr [12]-» TTLICMOS N
g e TILICMOS E Ry R2our
_cAHs | e [11]—< eeur

I =
TIUCMOS Rour =Vinl  T2gur

7 | T20ut T2y 10
L ovtrorel a A

RS-232
s30vinpuT S Lo RAN Rzout

FIGURE 1. GENERAL TEST CIRCUIT

+5.5V INPUT ,_E Ve " GND
CITa J
1]ete Vee [3]er Tiour

16
+
o 2 |ve GND 1s|:l
3 |C1- Tiout E—TH_ E c2- Rigur
T1 OUTPUT =

INPUT

T rcues

=
T

| —

OUTPUT - | Tour

FIGURE2. POWER-OFF SOURCE RESISTANCE

CONFIGURATION
Typical Performance Curves
550 . ; 10
1 [
— 500 --___:__--. L A 9 | I |
g i ] — i
8 4s0|Ta=25% V-SUPPLY = ] ¥t oc=5)
g - | ! . = 8 =W+ (Ve =45V
z EXTERNAL SUPPLY LOAD 'cc )
& 400 ko BETWEEN Vs + GND = \I.‘--_ w [
w ORV- 4 GND | 1 5 7 n —
f 350 | TRANSMITTER OUTPUT H 5 9 | Ny
=1 OPEN CIRCUIT 6 V- (Voo = 4.5V) V- (Ve = 5V)—
g 0 : quaRanTEeD ———1 B 1 N TN
a OPERATING | E | o
1 i 5 -
3 20— y, suppLy T RANGE 9 ' o | P S | N \
< h o|Ta=2s% N e
200 —__L.r__.-—-=r___ TRANSMITTER OUTPUTS N \
{ 1 OPEN CIRCUIT \
150 ’ 3
3 4 5 € Wi g2, 5§ &7 F 5 10
INPUT SUPPLY VOLTAGE Vcg (V) llLoan] (mA)
FIGURE 3. V+, V- OUTPUTIMPEDANCES vs Vo FIGURE 4. V+, V- OUTPUT VOLTAGES vs LOAD CURRENT
Pin Descriptions
PDIP, CERDIP solc PIN HAME DESCRIPTION
1 1 Ci+ External capacitor *+° for Internal voltage doubler.
2 2 V+ intemally generated +10V (typical) supply.
3 3 Ci- External capacitor *-" for i !vollage o
4 4 ' G2+ Exiernal capacitor *+" internal voltage Inverter.
5 5 c2- External capacitor *-" inlernal voltage Inverter.
6 6 V- Intemally generated -10V (typical) supply.
7 7 T2ouT RS-232 Transmitler 2 output 10V (typical).
8 8 R2y RS-232 Recelver 2 input, with Internal 5K pulldown resistor to GND.
9 ] R2out Recelver 2 TTL/CMOS output.
10 10 T2\ Transmitler 2 TTL/ICMOS Input, with internal 400K pullup resistor to Vee.
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