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$GPVTG,010.59,T, ,H,0005.65,,00010. 46,K, N0
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vngiiineazBoamoluilss lonvostioya NMEA Al
- GGA (Global Positioning System Fixed Data)
dy Y 9 d! 9 o 1T Ao > 5 o
Use Toaillszneudisdoyaialduendwmnuaing Latitude, Longitude, 1321, 311U

=% d' 9 o a o . 09; ¢ ]
auiioulslumsfiuiniing (Satllite used) HASANNGIVDIUINZ I (MSL Altitude) 1%

$GPGGA,101333.25,1343.542 N,10046.312.E,1,04,1.92,-161 M,-27,M,,*50
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M9 2.1 ANvurevesteyanegluilsz Ten GGA

Name Example Unit Description
Message ID $GPGGA GGA protocol header
UTC Position 101333.25 hhmmss.sss
Latitude 1343.542 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 10046.312 dddmm.mmmm
E/W Indicator \\% E=east or W=west
Position Fix Indicator 1
Satellite Used 04 Range 0 to 12
HDOP 1.92 Horizontal dilution

of Precision
MSL Altitude -161 Meter
Units M Meter
Geoids Separation v Meter
Units M Meter
Age of Diff. Corr Second Null fields when DGPS is
not used
Diff. Ref. Station ID
Checksum *18
<CR><LF> End of message termination
Value Description
0 Fix not available or invalid
1 GPS SPS Mode, fix valid
2 Differentalil GPS, SPS Mode, fix valid
3 GPS SPS Mode, fix valid




- VTG (Course Over Ground and Ground Speed)

Y Y g a <1 @ 4
Uszleatilseneumedayadaldueniamanazanusy Iaeslszlsa VIG

U

[

GPS d90n11 923 Inssadrauiluasil
$GPVTG,309.62,T,,M,0.13,N,0.2, K*6E

M319N 2.2 ANUVIBVedeyanegluilsy loa VIG

Name Example Unit Description
Message ID $GPVTG VTG protocol header
Course 309.62 Degree Measured heading
Reference i True
Course Degree Measured heading
Reference M Magnetic
Speed 0.13 Knots Measured horizontal speed
Units N Knots
Speed 0.2 Km/hr Measured horizontal speed
Units K Kilometer per hour
Checksum *6E
<CR><LF> End of message termination

2.1.5 mswlasrilsmfinatuy DMS, DD uaz DM
v Y
Toen 1w semalneianlduaaosssuumnivu fo
1. #NAN3A UTM (Universal Transverse Mercator) N1501UA1A 10130810 1A
AR East (A1 X) 1oz A1 North (M Y) Tun3alaru 47, 48 (Grid Zone 47, 48) tiag UTM i
] I
WU AT

a d

2. WHAQUMEAS (Geographic coordinate system) n158 AU NIENT00
] H 9
91213099 GPS Tuuaazju Imsuaasmnnagimansnuandiei qail
- DMS (Degrees Minutes Seconds) tieraa lumniiageern adlar #da1 ' ") milouiy
' < o = a o
MIeve9m1 vannaly 92 Tue Wi waziui
A19971 (Degrees) 1 8971 3 60 a1)an

A1a1/a1 (Minutes) 1 a1)an 1 60 Walen
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Ala1A1 (Seconds) 1 Watlan Uerszezn1a)ssuim 30.48 m M3e 100 fr. USIMEUE
qen 19U Latitude: 13 °43'39 " N, Longitude: 100°46'20 " E

- DD (Decimal Degrees) tansluszuuiinauuumauavnaiouduavgiudy wy

Latitude: 13.7275 ° N, Longitude: 100.7722 ° E

- DM (Degrees Minutes) L3 1UTLUUNAALUUAIRAAUNATEN (¥ UA8ITU DD st
venmynzmoam wazmalal daumnadarilaidlusianaiouvoiala et 114
TuAdUNUADS 19U Latitude: 13 ° 43.65' N, Longitude: 100 ° 46.33' E

FuhudtosdesmslFnumunlaununi sedesdinsuias (Convert) A1 1N
niaeii 1300 Gps Tilumineideanisvi 144y

w

Ismsudasmmiheluszuuninauuy DMS 15w DD 3 2 55 aan

o

1 Aaw T I~ ' Y a
wilaamnnalunite pDMs 19154 DD 191 91a15 12 F1 ANEIFINTTUFNARS A2,
v

Faogi Latitude 13 9371 43 A1 30 Fara mide Longitude 100 097 46 F1an 20 Harlan
AZIUDDN

_’Qﬁj._l 10 AUN1T DD = Degrees+(Minutes*60+Seconds)/3600 (29)

219 Latitude = 13+(43*60+39)/3600 = 13.7275

1218 Longitude = 100+(46%60+20)/3600 = 100.7722

v
add A

5% 2 917 U3 DD = (Seconds/3600) + (Minutes/60)+ Degrees (2.3)

92 1@ Latitude = (39/3600)+(43/60)+13 = 13.7275

1218 Longitude = (20/3600)+(46/60)+100 = 100.7722

9
v @

v Y v k4 v
iy A1 DD 1IA981A15 12 91 AR IAINTINAIAAS AR, A90gN Latitude 13.727509¢
IM1le, Longitude 100.7722 84F1 Az iio0n

Ismamlasrieluszuunnauuu b Wusuu DMS i1l 2 53

¥
ad A

350 1 19T1sunsu Caleulator 1w inTosnouiunesAntasevins§ians Windows
k4 b4
95/98/NT 4/2000/ XP/Vista/7 Iag1muduanouasdl
1. 19on START auaen Programs->Accessories->Calculator

2. 910 11514051 Calculator L'S'E)ﬂ View menu LAZIADN Scientific

1 aw

3. WunANAa g DD 1y 100.7722

4. ud1na1ly dms

q

5. ILLAAIAINAA DMS 7B 100.461992 HUWH 100 D971 46 a1lA1 20 TaLan
v v v
354 2 Wlumsmunadleiois o Tasimuiuaougadl
1. namduaviinalugduuy DD @ve1uru 100.7722 duavAeuntigansiow

I~ 1 ' i
zilumvoaniease lunias 100 99a



2. @ naandanaiiongudan 60 151 7722 x 60 = 46.332
1 Ao Y o ' 9 a 3 ' ' =
3 nnmidm e 46332 duavneunthyansiion wdlumvesmitsdlar lu
d’d’ﬁ a
NHAD 46 atlan
4. Tihduandamationnnwagalude 2 gudae 60 191 332 x 60 = 19.92
1 { o ) 1 a I~ 1 1 aja
5. namAdInld 19.92 Anvneunthgansiion aziumvosmiaeilddan Ty
H a I~ aja
NTlanatioailu 20 Aaan
d’l o W U v 9 a ara 1 s v
6. teIdNavINDIUTIWAUIE A 100 03 46 adar 20 AaUa WEeISUATS
MUIUAIBIATDIAALAY
Imsudasmheluszuunnauuy DMS Suuuy DM

1 Y I T aw @ a o Y @ dy
mauilasar DMS Idhiamdauuuduaunaioy DM w1 laeail

Degrees = Degrees 2.4)
Minutes.m = Minutes + (Seconds / 60) (2.5)
A79819 100 8371 46 Ailan 20 Wadan
Degrees = Degrees 100 89711 = 100 897N
Minutes.m = Minutes + (Seconds / 60) 46 + (20/60) = 46.33

A1 DM #1180 100 0971 46.33 A1)e (100 ° 46.33")

Imsudasnielussuunsauuy DM sy DD

Y
Yo A

i [ 1 Awv % a o
msiutlasa DM Idumsitauuugraunaien DD 911 1as i

.d = Minutes.m / 60 (2.6)
Decimal Degrees = Degrees + .d 2.7
A29619 100 D971 46.33 Ailan
.d = Minutes.m / 60 46.33 /60 =0.7722
Decimal Degrees = Degrees + .d 100 + 0.7722 = 100.7722

@1 DD 7114 fifie 100.7722 99¢1 (100.7722 °)
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2.2 ﬁzﬂﬂiﬂﬁﬁmﬂﬂﬁﬂn—!!ﬂiﬂ‘u1?]17]5?11"”]!?]@?)1—87] (GSM)

2.2.1 General Packet Radio Service (GPRS)
I a a A [ @ 1:44g), ] A ] [ 4 2 ~
WuuTmsasunsessunsivadsdoyainaisuunsevia Insimindoununy
@ = 1 [ Lok ~ £ v 1
GsM las GPRS SngaiFenduilu InsAnnindeuian 2.5G F9gizni1e 2.0G 1ag 3G N9
waiiaudl GPRS ldrosdanuuuy TDMA veuniedis GsM lumsdadoya GPRS
' ' EY
11505995 UM 3 TRUTMINNNLINTUNNTLUY Circuit Switched Data (CSD) 11ag SMS

w1
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E4
o o o s s : 8
GPRS uu"lﬁ’iumﬁwmuﬂﬂﬂ 3GPP (3rd Generation Partnership Project) sazitunis
4 1 ] o 4 4 { [} %
weudninTov1e InsAnsiindioufi Taold PDN (Public Data Network) maluinso1hs GSMaa
< o 1y ~ ' v A o ' 7
wiumsiudetoya laviimsuiasstoyafiiend PCU (Packet Control Unit), SGSN
(Serving GPRS Support Node) a2 GGSN (Gateway GPRS Support Node) tN8IANIINIT
o [ v A [ o J A ] Y
SUMIVIYRTLHNUATOITD InsFniilazinsoUed1LMa
< Vi)
- anusilumsasdoya
@ 1 { <
aumguuda GPRS @nsaliSudadoyaiinnuidaqeaaia 1712 kbps i3z
[ Y1 . :/l v 3 d'd 9 VEES9).
GPRS 0178319929190 (Timeslot) Nntlazasvoaianna uaglymsdedoyanuy
4 ] 199y 1 q Y & ' o Y
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(399138 VV "Hands Down Polling” 1at Reader 327a1¥ RFID Tag ngamsaatoyalunsal
a d o ' ~ [ 1 a ' <
nAmANISBiAING1I MT90101UNIANT RFID Tag vanesuegluuSnaaummiman
Il wiouru w3ohiSen11 "Batch Reading” Reader A253ANNAINT ML SRS IS UMIS 811

RFID Tag fiazaala

o
E

31N 2.11 #79619 Reader 11a¥M5%1191UU03 Reader [10]

2.4.4 Y3sz19Mu09 RFID Tag

wiseemu 2 4)5z0n mwgduuuaisth g 511 Tseardreniolunas
wENMSTY Sail

1. Passive Tag IWRUMAINAI wiouuman3nely REID Tag IW312N15R191Y
orfondsan lihiiannnsmisnhaduuimaniihon Reader Ghavsdutalng

< ' @ A Ao ' L4 ts
ﬁummaﬂag“lum) (PR %L’iﬂﬂ’)?@ﬂﬂ‘im Transceiver

M15197 2.3 oAUz YOIHUUDA Passive Tag

Y 9)ineiet
108 UoIY
I J
o @ 3 19 [ =
L MU L 3ggemsuaevayaay (sz&z%aﬁqmwm 1.5 1919)
P! < ' o < =< a
2. Tag HvUIALAN 2. nueANUNVIIAEN (Uszuia 32 D9 128 Us)
39190 3. Reader Aaliiidasafiq
4. mgms e lisiia 4. owAaRanaammihuuuSnanl dyanasunu
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Tn39a319n10lu Tag 10V Passive Tag 1Usznoude

N dmmsnrugunsiinuvesninsudedaminaing (Analog Front-End)
2) dIuAuAAABIN (Digital Control Unit)

3) @IUVBINUIAINTT (Memory) 019921 ULLY ROM %59 EEPROM

s

Ex e

31N 2.12 Tasaer3 1910189 Passive Tag [10]

i [} 4 I~ ‘a0 <] 4
2. Active _Tag wiinvmpeiodneluya ldiduuvasse Iauedn medew

nifsu Wi 1d REID Tag iy msfidealfuumneiSai® RFID Tag To1gms1dam
o w A A = ] ° Y Yy 1
VINAMUDIGUDAUANDT IDLIUAMDITHIAYE lia 150111 RFID Tag 11159101850 us
o <
FNI00OAULLNIIVR RFID Tag Tildnszuaildosn Tunisiiam forsaziognis

Ty gul

M99 2.4 FoAuaydeiTuung Active Tag

Y A Q) &
UDA UBDLETEY

L fimieanuiwunaln (Jseuim 1 Mbytes) | 1. 5974

2. szezmissudadoyalna oz lnage 6 was) | 2. Tag fvualug)

o

o a { Y o Ao w
3. luusnanddaaiusualaa 3. szeznarlumainuindine aweny

o’d' =
VDIUAADS5 T 52U 3-7 T
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31N 2.13 Taseardranieluues Active Tag [10]

1uﬂ%§ﬁuﬁﬂh1% Tag (LU Passive Tag WINNIVY Active Tag 1499910 Passive Tag
Y A
TauSeuluGewesa nazergmsay
UBNIINNISLLY RFID Tag MuyAv09 Tag a2 §301115 001 Tag 1dm13 Uszinn
sUunulumslFou’d 3 uuw fe
1 uuuhmnsagneuaziioudeya ldesadase (Read-Write)
= Y A 3 = [ FY sasl a b
2. wdisu Iamiesnsufene 1w 1#ee199a52 (Write-One, Read-Many: WORM)

3. uvue 1 1Aiese813R e (Read-Only)

2.4.5 NADMIMNNUUBIAUYD 13211 RFID
' 4 ' < ol B
1. Reader aztlavsnawmiman lwihesnuaaoanal uazaegnsaesniiil RED
9 V a 1 < A ] A dA @ =
Tag Winmagluusnaauuuiman Iihvioli nienfenisnesasrniuiifinsuegian
[ a d? A i
dayaounadunso li
4 1 a 1 < @ @
2. 1ifo% RFID Tag ifnegluvTnaauimuiman v REID Tag 92 147umgaa
H L) 4 o 4 ] d 4 Q' (-] 1
IihniAannmsmieniwewmauuiman Wi uio 18 RED Tag v uazezds
%’ay,a°1u°ﬁﬁaammi‘hﬁN'mmﬁm@mﬁﬁu'ﬂﬁuwmzuﬁ”maﬂmmeﬁwmﬂmﬁayjmaiu
RFID Tag
4 o ' a = a =
3. AAUWIMENYNTI0BANINN RFID Tag vziiamsavuuiasueuildge, anwud
A 42‘ 1w as

niaa YuegiuITmsuogian

4. Reader 9z03299uRMIAB U AsvRIRAUMIMzIaseenuTludoyaudadh
msneasriaiethdeyalllFausely

ad [ ' v \J

M ITVEIVRYATZHIN RFID Tag 1ay Reader

Tﬂamﬂﬁﬂﬁ)ﬂ%’i‘%mimamﬁmmauﬂﬁgﬂﬁ%‘@i%’ﬂﬁﬁuagsammuauﬂﬁgﬂuaﬂﬁu

Y @ I'd 1 1 v 3 ~ 9

MINTHAUNUYAABS (Manchester encoded AM) i1 1ui9915uRT RFID Tag #1415

y ] ) n'qy '
NOGAALUUDIU 15U NN UIUUNATAIDY (Phase Shift Keying: PSK) iiaIud
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v '
A 1A da i .
¥R (Frequency Shift Keying: FSK) ﬁ?@ﬂ?ﬂ%ﬂ?iN@@jLaﬁﬂNﬂ’Nl}a (Frequency
Modulation: FM)
TunissudadoyanTodanimingiznila RFID Tag AU Reader 93 1d0g197)
Uszaninmaolomooinalinnuenimnzaunuanudmnznldau wu Woanud 14
< = Y] = == a ua
iy 13.56 MHz Anweveumema (Juduase) Amngaunae 22.12 Tunelfiia
[ ° A ¥ oa: @ I A
himusathmemaf lngunamiumdauiy RFID Tag vunaidnld msemaigay
Y o A <A A g < A Aad '
2z 1999uAY RFID Tag Mniiganae eveimeaiiuuaalnvuiabnnsenisossi
< ' a ' .
Lﬂumamiamwmmmmuuumumﬂ"lﬂi‘wa (Magnetic  dipole Antenna) gﬂLm‘U"Ui’N
SRRy o A g ) A s o
ageImanuuifzlagnaindaenanyuiuvaaliaiuunuemansounumos 154
A d ctio dgl ] a o :/l A g = =
wuuiiuegliiiuaInmenowAIULIRL WA Neugiluuulenautasiivasy
AL v 2 A\ & ] Y
natanummzaulumsldanunuanaienu lamuanudnivzuazilszinnuesuaie
U
@ [ Y Sov o Y = g iy Y o
wennNMsSudeteyaudImgeImandwimnEluuvaseie ¥y REID Tag
Y [ @ o a a ¢ A @ ~ ° ~
a8 Tagodenanmsinuauiunaves luaa ¥hsuad Seaussdumienirluvaalai
a -1 ] < { i} {
AT uINEUNI AN (110 Readen) AfiA1)aountlaslia1umar (Time-varying
] v Y
magnetic field) W9H1UEIGDINIAYDI RFID Tag 110 RFID Tag iiazinsove1useogriaiulu
i A Hq ¥ A a d?l 1
202 0.16 MNYOIANULIVBIATUMINEA 1F Fn))s INgn 15l AAATNIN Transformer-type
. £ @ d = o a @ = oiies. v
Coupling  @aiifuilsngmintupumenunsinanssau Iimienihvussniuaain

a

a a o o I~
YguQU (Primary) 4aYARIANABYN (Secondary) Tunsuaneswes (Transformer) ve15lu

L]

N%ﬁ?‘:’ugmﬁm%ua%maﬂa"lﬂﬁzﬁﬂéﬁyu“lumidﬁ'ay‘amm RFID Tag
mstlesnumsrunuvesagnIadioya (Anti-Collision)
TumsfiveSudoyan RED Tag watw 7 5u W Tag 110ZA2 Reader A9 1A51UNT
oonun1¥sassuanaz il RFID. Tag 11411 Susheny (dadayana) Siuiiunda
Fyapammzizimsdeosn lunandsrdumlfifanssuvesdyaia (Collusion) 9891

o g

T lifidoyala o deileda Reader 100 MITAARDIZN I RFID Tag /1 Reader 115 o11ai ou

U

o % a Y <] @ 1w o A Qy
Tauvveynsy uatasiatez ldommiudnardumsdadayana luszuuiian$inia

3w I 1 a v o o g A
iudnanndesiimsniugu hilhfemsyuiuvesdyais REID Asudufiszdosiinis

4
flosnuliinisdadayaa91n RFID Tag du@edneyaaniumsuiv
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{ » Tag Pag
»g";‘7'~"'r'«" i
4 » s
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e -
1 o
\/" O
Auntenna
Antenna
A,
Enductive Cesziilig Prapsagation Caupling

314 2.14 N1590A1559 1319 RFID Tag 1102 Reader [4]

2.4.6 MAUNIHZHAZINAIFIUVBITZUY RFID
Tuilagriuldiinissmnquszndudazalszma ievinss muainasguanud
ATUWIMEYEITUY RFID  Taeliawngulnaja fe nquiszmeluglsduazuonsan
x U a =] a Y » Y =) U
(Regionl), ﬂquﬂizmﬁamsmmummzmmm‘lﬁ (Region2) uazqﬂmaﬂaﬂqnﬂﬁzmﬁ
aziuoonlnauasoeingidy (Region3) Faudaznguilszmaos S muasuanialunis
wonlannuddie Wunussanlsamaaunsn

v <1 = 2 A a Y v Ao ' ~
E)EJN"liﬂmll ﬂTlllﬂMﬂ@ﬂauw1ﬁ$ﬂuﬂﬂiﬂfﬁuﬁluEJTLI?]’JHJEWH g1unNunIunaNg

]
v v A

uazduANUIINAe 125 kHz, 1356 MHz W0z 245 GHz muddusafiuans13lumst

dyw v o =} = % = v
wennisyavesuiazszmea laenaliviiniseennguuneiferdusadiounts 191

a3

G1UANUDAG] TIWDINT V035201 REID @20

RFID:
Hosasy Longyl AFNE
Anieal iy

Low Frap BA%

Ui 2.15 drunnudane [4]
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MI199 2.5 TUANUAAIY YDITZUY RFID taznislaeu

v =
UAIIND

ITYSNI

M3y

g1UANNDM

(Low Frequency : LF)

125-134 kHz

18 in.

Ufda ¥ RFID Tag A1
AuvTueneruluszez1lng

A [ I'd
W30z vUNUY TussDIUd

§IUANNDYI 13.553-13.567MHz

(High Frequency : HF)

[ <
3 ft. 91114157

Hosaya au1snmia sz

aamuniade szuudaila

Uszq

61UAMAIE 400 — 1000 MHz 10-30 ft. [ §TuA1 s0UTTNN  unuen
(Ultra High Frequency sldisann | dud (Pallet)
: UHF)
eruawdlulasin | 2.45 GHz, 5.8 GHz >30 ft, gilnsallime
(Microwave
Frequency)

NN 1123 RFID

AT IT NI T2MAd MU 1991 REID § 2 ¥1eaunan fe

1. International Organization of Standard (ISO)

2. EPC Global

TagfiunsgIuved REID dmsivuald 4 Aude

1. nasguann 1u a8 (Technology)

2. mAsgugluuuvesteye (Data format)

3. M1ﬁi§1u3§ﬂ1§ﬂﬂﬁﬁm (Conformance)

4.1NM5971UMS 19974 (Applications)

[ v 1y éa ¢
AN IFVAIVdYAUATHUUAIATN

Ed v [ H
9aTIMsfudadoya (Data Transfer Rate) v2AUDIAUANUVDIAAUMINE AIE

y 5

tﬂ' a [ @ ] a Y ] A da e A
VIAAUNINSUIGN @ﬂ51ﬂ155ﬂﬁﬁﬂ@uaﬂﬂ$ﬂ\?q\‘lﬁ7ﬂbllJﬂ'JfJ TIAIUNTLADNUVUAIAN 1D

U

I d'z ] =] - o 19 ] @ = v Ia Jd A
EJ'llJﬂ’ﬂlJﬂuuﬂi]gllNﬁﬂﬂﬁmi"Iﬂﬁiﬂﬁﬂ"ll’ﬂi;l‘m%uﬂuIﬂEJiJ“Hﬁﬂ’J'I HUUAIANAITISUA

nnANdaNMssuddoyaidesnisediadovanam

v ' da ' ] v @ o '
Ared1e dlduuudiniiluge 2425 GHz Avzamsasessudanmssudadeya

181/523191 2 megabits AoIUN
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' Y da  da y a [~} o Y a o = v
usms lsuuuaiainniiudu lfersildideilyniferdudyaissuniumn

! o 2

o o < v & ~ < 3 <
Win i SN Ratio Maaiues dafumsidenlfiudiadlégndesiidudm ddalums
W38N
szezMITuasloyanazifa

v
s T~ Mo | v A

4
sypzmsiudedoyaluszuy REID Yusgiuilaioddyeman ail

o

1. ﬁﬁddwmﬁaéms{’fayﬁ (Reader/Interrogator Power)
2. MA9A9U09 RFID Tag (Tag Power)

3. AMWIAdo

2.5 micl‘lgil\‘ﬂuMicrocontroller dsPIC

(Y] das [
2.5.1 MIneuaMeITaNadINe SUdn 1NN 18Uen
luMicrocontroller dsPIC TS UMSIRMANA NN NATOEIUMTTANITHAZAD L T B9
a do o (] [ I~ 1 o a @ a Jdou -4 a J 4 o
owmoiidediunn luhwidhunassuiedyanadumessisiassumeisudinnes
o o w a du | I = ! T 3 1
lddeiinanudunes TldnnelluMicrocontroller PIC vualy) 081915801 1E 31925
LAy 8 & o w o Y @ a Jdou o
unasnuinduaesSlduinuis uadaonsdamsves Tuganiunudumes s (Interrupt
° Y] @ = o A 9 a do (&
controller module) @150 lANIsTANISINEINUMIEen I FENISAe YT LB LMD S1)d

s ldesraiuszuunas bidudeudn

t4
v A

wa 1 a da | I ~
auaniary lasaglves luganIunudunes sUa 1y dsPIC30F4011 Figail
o @ o w a 5% 9 Y
- MruAszAun Ay uMIABUAUDIBUIABT TS 1A 8 T¥d
= B o A W a Jdo U
- Uuvaaniied Yy aduness1a 44 unas
@ v @ d A 4 <
- 7099UMIUA Tz N s aiaesnIe Tusiaaiao Sun3a) (Processor  trap)
A ~ 1 1 a Ju (o == Yy
1390195001199 11 MIowmesidanndiy 140n 4
aa do o < ° 1 v a o (do A 0
- NowmeiiUdnmaes 44 dunie saususunessUasuileannsiey
< o o ' < o ' @ @
VO I NN UNREs N 4 Munile 11 48 dumi Tagldsumstaassluguuy

U U

1 a Ju | o o
YDIRITN 10071 M15199URB3 S1dnIn D3 (Interrupt Vector Table : IVT)
a Ju | o i 4

- Tan5190unei SlAnnesIaTu (Alternate Interrupt Vector Table : AIVT) iive
5095UMIAN

aa ¢ ?a it o

SVAADINIUANUASUAMITDIUNT O WADSSUS UNIFU 22 ¢1 Ao

I Aa 4 @ aa 4 9
- INTCONI uaz INTCON2 U5 vmpnasniuqurdan Tasisames INTCONI 19

I a e Y a d Jd
TumsumdaunasduladyanadunosSUdarnnieluMicrocontrollertias 1 aa
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a Jdo 4 d'da o Y U o a (%
A0I1UZVDINITOUND55UA TuuneNSIaines INTCON2 lsaiuguunasduiadayain
a Ju | o 9 P ) a Jou | o J a
aURATTANINMELDNUAZIAMTNIIAUAITIOURDSSUd NN D TS Y

~{ Aa o a @ 4 v o
- FEScusvamesudasao uzulanvoIn15ounessUd Taad16nys x
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M8 HIURUYRI3 Imans 11193010 1u dsPIC T53aia0s IFS 19U 3 §1ae IFS0, IFSI
d'sl = 3 A =1 ) a [ a do | & o
LD [FS2 MANADILINNLUDINN dsPIC Hunasnuladyanadunes sUsunmeiume
3 aa d o @ < a a LY o v @
- IECx WuSiamosd mSueuiansaeuauodwnessild Taesisnys x
= ~a S A Ana P Hies v A
MO HINBDUVDITIAADS 1189910 1 dsPIC T3 Veaes IEC 1198 3 @279 IECO, IECI
uag IEC2

a 7

3| a o @ o w 150 o tie s v &
= [PCx lﬂu%ﬂﬁl@a§ﬂ1ﬂu@5$ﬂﬂﬂqﬁ|u/ﬁ']ﬂﬂéﬂlﬂﬁllﬁa\‘]ﬂ“u@ﬁiymwm@ulﬂ@ijﬂﬂ

o
v k4

v W a o 4 P=P= v a @
TAeAI9NYT x HINBDI HEIURH I mne3 o901 lu dsPIC T53amed IPC T98Y 12 &1

v a

4 o 1 v Sa 5 o’:;’ ' 1 1
A8 IPCO 4 IPC11 iieT0suuMass uiadyanmdunessUs e 44 urds Tasudazin g
ansammuaszauA gAYy lA 8 sedu
I Aa Jd A A a aa J a
- SRhSYmARsu TR uzveEiy TasluinadavoSimnes STATUS (Ta
¢ o a o @ o w a @
5947 asnfeda IPLO 59 IPL2) gnlFlumsimunssauanudidgueinssunesdild
I a d ° 1 a
- CORCON lu5Tanesniqumsmauueanielseyrananais Iasluia 3
aa 4 =2 A A Y @ o w a du (&
Y9439019n83 CORCON Fananila 3 galrlumsuaasszauanudhraoinisdumesSis
2.5.2 mdeansveyaeynsuladliiuga UART
AuauAveeluga UART Tu dspIc
A Y a < 4 a
- ARMISVOYAUUUEDINANI (Waquwansd : full-duplex) Tuuuv 8 uax 9 n
[} Y v
- wenmisdemidoyauuuasinaeudawiiag (Even) n3od (Odd) taz 'l
E4 1
A3 deUTANISA (None) dSuguuudemsdoyaluuuy 8 da Tdanea (Sop bio 1
302 1n
- lidwAutiAdn YDA (Baud rate Generator) WHIA 16 110 FIMTUSMUATINAL
@ < A v a A o J
uazdns s lumsdemsdeymaoynsuuondasziioaaniszmsiauvesTuga lnwes

o A

v
- fulladasiven ldaun 38 TaaeIuni (bps) B9 1.875 wneindeIuai (Mbps)
&Y o 1 @ ad 1 @
- twlesdoyaunda (TX) nagnsu (RX) via 4 550 uondudy
Aa Y Y a A A @
- UdauanursreranaIa lunIaia1eg ¥8IN1S A0S @ 1ITDATISUAIY
a A Y Y 1
Hanmalumsdoasdoyasynsy laun
Y
O ANUAANAIANNNIGA (Parity Error : PE)
@] %’U%’aga"lajﬁu (Buffer Overrun Error : OE)
O wsudoyaranaa (Framing Error : FE)

o a Jou | o 9 a <
- mduayuanummsalumsoumessUdieans e (oyaia 911lu «“1”)
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- BuwedsdnnmesusndumisfusenhamsdanzSudoya RX)
e5aiau u e Loopback

mamvualiluga UART shaw

Tuga UART luMicrocontroller dsPIC 1#31lunndoyaluminsgiu NRZ iufe fidia
Fudu 1 1in, Sadoya 8 50 9 fin nazdnTlate 1 130 2 Tn drufian 3 munsaden’d
uUBg (Even), A (0dd) w30l (None) Tnonnfudaezidonldsuluuy sn1 Ao Hiasugdu 1
iin, Uatoya 8 Un uaziiallame 1 fia d1msu dsPIC30F4011  eusasinualdfiin
PDSELI, PDSELO Ay STSEL Faflufia 2, 1 uaz 0 mwdduluiimaes UIMODE dau

Y
MINMUADATIVDANUNT LIS IeNn 05 UXBRG Y119 16 19

'
% o 1

v
mssudsdoyaluTuga UART thuszfuuazdedoyaiin LSB v3edmivddnsagaden Tay
v @ ' o 3 a @ @
MfunazdadoyaluTuga UART 84 dsPIC vxviauiiudeaszusnaindu Tasldsasiuen
Y :s' = [ =® [ T Y Y a Y [
uazgtuvvteyammilount Wamsaivdeteya’ld 2 femanieudunasana
< a Y o
I MsPualuga UART Wviau
o Y a &g a aAa 4 a
ildlaumsiwniia UARTEN #afluiia 15 lu3Taaos UIMODE uazisaia
& g A aa d v aA g a
UTXEN guiluiin 10 1u5imaes UISTA MuAoumiba 11 UITX uag UIRX 1zqgn
o Y o [~ o 4 a o w (] o a ~
fmualnihnuiuvimesaeananazdunaaiudrdy Tashiaulamssimuaiiemadi
a d? T 9 d’l
NAvADUNIIT
2. miAmeKialuga UART
o Y a Jda & g a aa J a
i laTaomsindesiin UARTEN Guiluiia 15 TusTmaes UIMODE TaoindTuga
a a @ { a =) ¥ = o § o
UART vzgaaaiaiiianasnnnmamssae gudumsimuaaoiuz ludosdy viniunn
o <4 a @ 4 a a
dosmslihnuzdesdimadulianionds il Tuga UART gnaaieidia a1 UITX uaz
o <3| Jd a o

UIRX 9zgnilanooninluga UART aunsath lUldamudunesadunauazioninana'ly

%

1&vun

A =

9 v
uennniulun1ziiluga UART gadmoida arludidesisnunazgninies
Y
] v a a @ 4 1 v v @
wuRRuiauanuisaniuzanuianaianamuasygrndside daudniusas1uenes
1 o Aa a Y @ < a 1 o cg
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3.2 Insaa319ve952 1y

Y
t4 a1 @
TassardadgUnsal (Hard ware) UsznoudiegUnsaiae fafi

3.2.1 GPS Module

3UM 3.2 GPS Module 31 SUPS00F [11]

M3ITOURD GPS Module U SUP500F
U1 1: RX UART 3V.

U1 2: TX UART 3V.

1 3: System Ground

U14: VDD. 3.0 -5.5V.

1 5: Back up Battery 3 V. %30 VDD.

Y
v

GPS Module 31 SUPSOOF i Saneoinnluy uazil Baud rate fidarunm1zite 9600 bps
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3.2.2 Microcontroller

gﬂﬁ 3.3 U@gﬂMicrocontroller ET-BASE dsPIC30F4011 [12]

ET-BASE dsPIC30F4011 Lﬂﬂﬂ@gﬂMicrocontrolleriuGlizf;lfl dsPIC30F éﬂ&ﬁ@ﬂi%
Microcontrollerji 40 Pin 193 dsPIC30F4011 ¥84Microchips 111 MCU Uss3100%a Tag
dsPIC30F4011 1l MCU Falnsilszananateyanuy 16 9a 9inae Microchips &4l
yanludwvesanuansalumslszuanadoyaduaianuuaineamuz g1
dmfuih hllszandldluaunuguens TaoTaseadumeluszidumsnaunaius s
Microcontroller (MCU) 1in1¢39935 DSP (Digital Signal Processing) ’i’JﬂJL‘l;JITIl’SJIﬁJQEJﬁu 50019
80 MCU aszna dsPIC30F JuTlu DSC 138 Digital Signal Controller 818 TasTas g
194D ET-BASE dsPIC30F20104011 5umseenuunifuedaiviiasmmuizdens
ihllszgndldauiundn Tasmoluvesaldussyonesisuiudenisldan uas
azadnaomsian lWsunsy Tanudangu mmmﬂ%"mﬂ?iﬂuﬁmtym Vo witerir
Uszgndldouludnumedien Waeandewazmnzaufuniudesms i 18lumanen
anvazAINAeINS

AMaNRveIBIA

" iden14 MCU a32qn dsPIC30F4011 94 Microchips tilu MU dsziueda Tng
AmaniAmua ¥93 MCU laun

O 11120A21031 Flash 48 Kbyte
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0 IMUIBAMNE1 RAM Y117 2 Kbyte
O 1A EEPROM v118 1 Kbyte dnimAndayalian
O Tinesa /O ¥11A 29 Bit
O ¥ 16Bit Timer/Counter $143U 5 AA
O 1 Input Capture 31U2U 4 199
o Output Compare IUIU 4 ¥09
O 1l ADC 10Bit/500Ksps 31174 9 199
O 1l PWM Motor Control 314794 6 %93 W3 0w Quadrature Encode Interface (QEI)
O 1l UART 31174 2 409
O 1 SPI 317U 1 %99t § 12C 3117 1 904
0 17975 Watchdog, Power-ON Reset, PWM
® 1% Crystal A9WA 7.3728MHz a0 14 PLL gainninasite Run A1 29.4912
MHz 14
= fiwosadomsounsy UART I RS-232 $1191 2 09 W0W Jumper 61151
idon19111 UART wie Gp10 Taamiaeams 1agl4460 UART Lt CPA-4 Pin AT
ETT
= fidhicse WATZIM ICD2 WY RITL dmsuldswdugewann Tsunsuuas
Debugger ﬁim%“umiﬁmummmmgm ICD2 909 Microchips %1 ICD2 130 Pickit2 16
" §j Switch dIMTUATUTQYYINUTZN 1 Program/Debug(PGM) tiaz lFutln@(RUN)
wiouLED naas Inuamsinuvesesa
n ﬁ%ﬂ@iﬂﬁﬂ;ﬂgm 1/O 1111 Header 41419 2x5 31134 3 %A 1z Header 1x8 Pin 1 9@
B Header 14Pin 11151 Character LCD %391 VR USuA11ua319
® 7 Switch Reset § 31 Reset M3R191U03 MCU msluvesa
= i LED dwmTunaaeumsiinau Taold RBO Tunsaiuay wieu Jumper dane
Toyey 10
¥ Power AC/DC Input niou Regulate 11UV Switching wes LM2575 4U19 5V/1A aa

Ty 1nudounIn995 Regulate Lz LED LAAIADIMELNEIT1Y Power

B U9 PCB Size 8 x 6 cm.
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(o]

MCLR i1 400 AVDD
EMUD3/AND/VREF+/CN2/RBO T 2 39 [0 AVss
EMUC3/AN1/VREE-/CN3/RB1T T 3 38 [0 PWMIL/RED

AN2/SS1/CN4/RB2 Tl 4 37 0 PWM1H/RET
ANZANDX/CN5/RB3 T & 36 [1 PWM2L/RE2
ANS/QEA/ICTICNGIRBS T 8 a 350 PWM2H/RE3
ANS/QEB/IC8/CNT/IRBS T 7 ) 34 [0 PWM3L/RE4
ANB/OCFA/RBSG L} 8 T 330 PWMB3H/RES
AN7/RB7 T 9 o 320 Vop
AN8/RB8 T 10 W 310 vss
Voo O 11 o 30 [0 C1RX/RFO
Vss O 12 ‘;} 29 1 C1TX/RF1
OSC1/CLKI T 13 o 28 [ U2RX/CN17/RF4
OSC2/CLKO/RC15 T 14 s 27 [0 U2TX/CN18/RF5
EMUD1/SOSCHT2CK/UIATX/CN1/RCA3 15 e 26 [1 PGC/EMUC/UIRX/SDI1/SDA/RF2
EMUC1/SOSCOIT1CKIUTARX/CNO/RC14 T 18 251 PGD/EMUD/UITX/SDO1/SCL/RF3
FLTA/INTO/RES T 17 24 [0 SCK1/RF6
EMUD2/0C2/IC2/INT2/RD1 T 18 23 [0 EMUC2/OCAACTANT1/RDO
OC4/RD3 I 19 22 [0 OC3/RD2
VSs«1 20 21 [0 VDD

317 3.4 MyvadaNnv0d dsPIC30F4011 [12]

M3l RS-232
I~ [ 3 v @ @
wose RS-232 Wudaymnm RS-232 darnnsuasszdudyninn MAX3232
SeuToundd Tavezlinaes UART Teusiuan 2 os Taedayanaves RS-232 uaassoq 2

v
T iy CPA-4PIN (RS-232) fagil

UART1 UARTZ2
!!HEI ‘!!HEI

3l 35 dnumznesa RS-232[12]

7
Tag3995M15%19114U89 UART (RS-232) 114 2 %09 aunsadenlsanunse luldau

4 v @ o A g [
910 Jumper 14 tialfdon e W dyanaves McU vimihiidlu 10 n5e UART §91493
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il
2 R0 x>
= T 0

M

311 3.6 2393M39%19UVDI UART (RS-232) [12]

@MU Cable Nz 4l un1mFoURD RS-232 3211319 Comport YD UATOIADURUNDS

v Y Y
PC 91990 RS-232 999005 ET-BASE dsPIC30E4011 iy (Huaai)

/’&2 flele
5 DN
2 o —0B
o 7 EIS
o)
G- y ~rp H
o’ o =} =
O 4 DIR RD :',E > Z
5w NN =
@ 5 GD A\Q o XUROr ! P 3
\E})/ : 4 2
DBXFEMALE
PGRSIY
31N 3.7 2995618 Cable §11150 RS-232
+DC in 9.15 volts i 7805 four Regulated +5 volts DC

100uF 1+ 1 Ha7uF
Ground 18 TT COM " 4
O.1uF —s-ortul

sun 3.8 20suasnszuavano— 15 v.udu s v.

o ¥

wvautlasldihnszuaasa 9 - 15 Taadiu s Taad deldmilnsaifai

1. lod 7805 Wludutlasnszue'ln

v o 5 adg J o3| @
2. sunulszy(Capacitor) HUUBIAN N3 1ad v11 0.1 uF Hudnsenlszyld

nazua Wl linszan
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3.23 GSM Module

31/ 3.9 UoTA GR-64 GSM/GPRS @017t linga10iiausD RS-232 [13]

GR-64 1111 Tuga GSMIGPRS 59351114 4 Anwa 181iA GSM 850/900/1800/1900
MHz f1130AA%0 TAgA1LN RS-232 398 AT Command Taoda Tugadsneusy Power
supply 89UYD4 Sim card 1Az 1wOIMA VUVDIA PCB vl aansoimn 1 lunissiamn
3o lihlszgnaldluaudivimnmae Taeflnaauiid dei

- Quad Band GSM/GPRS Radio Device 850/900/1800/1900 MHz

- Mobile class B

- TCP/UDP/IP protocol stack

- 2x UARTS Connectivity Serial Baud rate from 1200 to 460,800 bits/s

- Up to 12 x programmable general purpose I/Os

- 4 x ACD inputs

- Real time clock with alarm output
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324  RFID Modulelyga

gﬂﬁ 3.10 RFID Module ;;'u GMS500A Mifare Read/Write Module V1.0 [11]

GM500A Mifare Read/Write Module V1.0 (111 RFID Module (Radio Frequency

v v
o o

Identification) ldsumseenuuuldmmnsnsmuazdonld Taosus1dei Port UART wias
12C Funannsafmuaioald moluTugaasramemaiisissAnsnmga uaziimin
N FINTONNIUTZEHID 8 IFURIAT
AMANTRA
aiud HURFID Tag Mifare 1 K, Mifare 4 K (1o Mifare Ultra light
115 Tnnoadoas
UART: M1z dmSUnaunanes aIud) uas Microcontroller 8 bit
Baud rate 9600 — 115200 bps
12C: Mgt IUMicrocontroller 8913 18AFITA 400 Kbps
739931 RFID Tag on i@
- Teemsaaieludn
- ¥l pcasvaissvvpp
- SEUTAUUNOM  gIgR 8 IHUANAT ﬂ%sﬁ'uagiﬁu RFID Tag
- ungimIdaiy : -40°CHa+85°C
- gamgilumshau: 20°C~+70°C

- UUIA ;80 x 55 x 7 WAAWAT

=) < @ wa A T '
- i LED W IWgaTuiiRileogluaaanisns1am REID Tag
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M15199 3.1 M3mmuam luusaz 1909 REID GM500A

Pins Description Type Max

Tag detect signal

1 Card Status ouT Low level indicating tag in detection
High level indicating tag out

2 TX/ SDA Out/In Serial Output/Serial data line

3 RX/SCL In/In Serial Input/Serial clock line

4 VCC Pwr Power Vcc

) GND Pwr Power Gnd
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3

UNN 4

MIneadazNan1INaaeg

4.1 MINAaLY

4.1.1 M3NAAI5VMN GPS Module

%umumsﬁamia

1. i¥ouAeu TX 183 GPS Module 8171U1 RX YD IMicrocontroller UazIHosD
Inszuanse 5 Taduas Iinsaud o Traduazuuaaes uuasn 3 Thadgdmsuie
nszua W imilen nuiwwndwves Gps

2. i¥ouRe UART $hi neuiiamos Taouloedgyaariiu MAX232 uaz 14 UsB
to Serial Lﬁammﬁzmﬂlumﬁmamﬁ’mauﬁmafﬁmUWflww

3. WaTUsunsu Hyper Terminal STHUANDSANISIHOURAD comé RIHUARIRITL
WE)‘;! # Bit per second : 9600 bps, Data bits : 8, Parity : None, Stop bits : 1 1482 Flow control :

Hardware

L' COMB Propersie:

' Pot Settings |

Bis par eecond:

Courtry/region:

Erterthe area code withot the ong-distance orefix.

Prone number: |

Connect using: {COM

:
|
|
E
l
|
|
|
|

Disconnected Autc detect  Suto detect

d’ o U o 3
31 41 msfmuadmese TuTysunsy Hyper Terminal
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'
A o

v 4
wiodhnsimuamwesalunms1¥auTusunsy Hyper Terminal #33unouRs 3

4
@ <
Tuaoundl sz ldnamsneasailudoyaludse Tonues NMEA-183

HNaNINAABI5 UM GPS Module

& TEST 55 - HyperTerminal

Fie Edt View Cal Tonder Help
D & DB &

$SP5030150358 @@2 28, 0$GPGGA ,120357.000,24008.00004 ,N,12100.00004 ,E,0,00,0.0,0.00
$GPGSA,A,1, ,0.0,0.0,0.0%30

$6PGSY,1,1,01.09. 00,000, 00<41

$GPRHC 120357000, Y. 2400 . 00004, N,12100. 00004 . E, 8000 .00,000.00, 280606, , , N=4A
$GPVTG 000 00, T M, @000 0@ N, 00008 00 K, N=02

§$GPgGH 120358.000,2400. 00004 N 12100 00004 ,E,0,00,0.0,0.00,H,0.00,H, ,0000+64

GPRHC, 120358 000, Y 2400 . 00004, N, 1210000004 £, 0000 . 00, 00000, 280606, , , N=45
| $GPYTG,000.00.T, , H,0000. 00, N, 00000 .00, K, N~02
| $GPZDA, 120358 . 00@ 28 @6 2806 00, 00=53

$GPGSH A, 1 0. 0 0.0,0. 0*30

$GPRMC 120359 000" V2400 00004 N 12100. 00004 ,E,0000.00,000.00, 280606, , ,Nx44

$GPVTG,000.00,T, ,H,0000.00,N, 00000 00,K,N=02

$GPZDA, 120359000, 28, 06, 2006 . 00,0052

$GPGGA, 120400 . 000, 2408 00004 N 12100, 00004 ,E, 0,00,0.0,0.00,H,0.00,H, ,0000~6E
$GPGSA,A.1,,,,,,,.,., ,0.0,0.0,0.0~30

$GPRMC, 120&@0 000, Y. 2400 00004 N, 12100 . 00004, E,0000.00,000.00, 280606, , ,N<4F

$GPVTG,000.00, T, H,0000.00,N 00000 00,K,N<02" |

$GPZDA, 120400000, 28, 06, 2006 . 00, 08%59

Tiscannected Ao : 3et°<t 95@]58 P 1 SRS

=D.

31

4.2 Yoyafi 185091 GPS Module iy 151511 Hyper Terminal

A & aqué o A ?
lll@‘ﬂ1ﬂ15ﬂ\3@qﬂﬂiﬂl INDINIT 12 YU AUSIFINTTUATNTLLAD 5@5$H$L'Ja']1uﬂ"|§

[

Suavdyanuazndie Ges fueifiouszin 10177 vz 18ddoyadegii 4.2

7]

[

=) o

v v
LM@ﬂ1ﬂ15516ﬁﬂ1uﬁ1Uﬂ1§ﬂﬂﬁﬂﬂ%1ﬂ61ﬂ1312‘%u1ﬂ8061ﬂ15ﬂﬂﬂiilﬂjﬂﬁﬂy1

a 1A Y = = v Y =
AULIAINTINAANS mmz“lﬂﬁ]wﬂmﬂaﬂuuﬂamwayaiuﬂiammgﬂﬂ 4.3

43



Cal Transfer

Ehle

=%

$G6PGSY,3,2,12,
$6PGSY,3,3,12,
$GPRMC,182310.

$GPYTG, 01@ 59,T

19,42,026,28,23,36,187,,08,16,328,20,03,14,037, 287D
28,13,292, ,20.,09.175, 06,03, 040,,32.03,151 . »75

997V, 1343 62672, N, 10046 . 50533, F.0005.65,010.59, 150211, ,
M, 0085 65 N, 00010 A6 K.N=8A

N=44

$G6PGGA, 182311

BORGSASA, Y v 07.1,98.8,57.9*04
BGPGSY ,3,1,12,
BGPGSY ,3,2,12,
SGPGSY 13,312

.997,1343.626?2 N, 10066 90533 ,E,0,00,98.8,25.90,M,-25.89, M, ,0000~7F

11,60.147, .13, 5,233, .07,45,343,38,24 42, 143,72
19,42,026,29,23,36,187, ,08, 16, 328,19,03,14,037.28~76
128,13,292,,20,09,175, ,06,03, 040, ,32,03,151, %75

BGPRHC . 182311997,V 134362672, N, 10046 50533,E.0003.13,010.59, 150211, , ,N=42
$GPYTG,010.59,T, ,H,0003.13, N, 00005, 81,K,N=02

$GPZDA, 182311.997 15,02,2011 .00 ,00%5D ]
v » . » 4 y OURU . JUOUJY L, 0,00 777 J,CJ. 0, r{_u U y 1T, , OUOU ”
SGRGSALAA e i 00.4,92.5,56.0~09

$6PGSY.3.1.12.11.60.147, ,13.56, 233, ,07,45,343,38,24 42,143, 72
$6PGSY,3,2,12,19.42,026. 28,23, 36,187, ,08,16, 328,18,03,14,037,27-79
$6PGSY,3,3,12,28,13,292. ,20,09,175, ,06,03,040, 32, 03,151 =75

$GPRMC, 182312997,V 134362672 N, 10046 50533, . 0005.65, 010. 99,150211, , N»46
$GPVTG,010.59,T, ,M,0005.65,N.00010. 46, K, N~0A

$GPZDA,182312.997,15,02, 2011 .00, 00=5F

Autc detect  36008-M1

Disconnected

U

9 W Y
Poyai la

311 4.3 doyan 18350910 GPS Module #11T1/511033 Hyper Terminal

o A4 A & g a i ¥ Shewy WA
JU1N GPS LﬁJi’]LﬂﬁﬂuﬁQWH‘VILLﬁ’J VSHANUUANA NN UANUD UL DIVN

IZOLHNNINADIUNTVE ﬂﬂiﬂl‘ﬂ\iﬁﬂ\i‘lmmﬂﬂ’lﬁﬂi\!MWﬂuﬂ LiJ’E)HJSEJ‘UL‘HEJ‘iJﬂ“lJ‘W‘HT]Iﬁﬂ

4.1.2 MINANLI3UMDIN GSM Module

v ¥
VUADUMTIHOUAD

1

1HONAD GSM Module 191111 Microcontroller Ingidoude lWnszuaase s Thas

wazInlns1ud 0 Thad 10 1vves GSM Module 5 Thad idoudovt TX RX uaz 1

Jd o
NI1IUA NUMicrocontroller

2.

4 1 [ a J @ 1
ouse UART iy aeniames Taouiasdaaiamn MAX232 uazld USB

4 @ a 3
to Serial Lﬁ@ﬂ'J'l1]ﬁgﬂ'Jﬂglufﬂiﬂﬂa@ﬁﬂﬂﬂ@uW’)Lﬂ@iuUUWﬂWW

3

a) s o 4 4 ' o 10
(1151031 Hyper Terminal S1MUANBSAMIF0URAD com6 SIHUARITIIIL

Wosa Bit per second : 9600 bps, Data bits : 8, Parity : None, Stop bits : 1

4.

v Y
1913 AT command MHUANITEIS DA NS

AT+CMGF=1 //Enter
AT+CSMP = 17,167,0,0/Enter
AT+CMGS="0890744865" //Enter

TEXT #4918 Ctrl+Z //Enter

44

o ] I~
Mruamsaaton Ny TEXT Mode
MUUANITITR DS IuMsdaton

o o @ I's

AMUUALDT InsAnnlatenia

19 4 ]
ladonnuazne Cul+Z iogedoniny



| COMSE Proparties

A2 code:

Fhone numbder:

Data b

CoriEn usng: 100%

Flow cortra

Eiis pear secon:

Party: |

Stop bits:

E‘ :Disconnected (Autodetzct  Auto detect

! o v J
3 4.4 msfmuaswesa TuTisunsy Hyper Terminal

4

v v v v
eThmsasmms 1999 Tsunsy Hyper Terminal 6391408157 3 $ua0ULE M3

z ¥ qaal { a3 3 ' [ v
AImIunoUN 4 witlumsnsmnisaatonain Ui GSM Module

NaNSNAABINIISUADIN GSM Module

Restart
AT

0K
.~ |AT+CHGF=1
0K
8&+CSMP=17,167,@,0
AT+CHGS="0891488944"
. > http://maps.google.co. th/ma
i |UTF-8&sa=N&tab=wl~+
o |[+CMGS: 12

0K

ps?hl=th&q=13.7275265%20N%20100 . 772286%20F%um=1%ie=

: Coanected 0:02:30 Auto detect  J6C08-P-L

4’ o v 1:e9))
317 4.5 madmuaamsaedonany TuTsunsy Hyper Terminal
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o o AN Yo 1 Y = 3 SR
1NATI AT command Wllﬂﬂ']ﬁUﬂﬂ'ﬂUﬂﬂlﬁﬁﬁsll@ﬂ'JnJ Inaluaeil

Y
v 1

1. AT+CMGF=1 /[Enter fanmsaaton11uily TEXT Mode

Ce

2. AT+CSMP = 17,167,0,0/Enter Aammnsines lumsdetonin
3. AT+CMGS="0890744865" /Enter ~Myuawos Inssmsiaoma
4. TEXT 0A8 Ctri+Z //Enter Tadonnudugiuny un l¥aunsadh

3 o ~ 3 4 1
A lyavesruinge Google 181asnse 3niuna Cul+Z iiodsdonau

+668-9074-4865

i FaceTime
N

SRS rreTT T Y er

U7l 4.6 FennwluTnsdnitindouiiclovhasmanididaluTsiunsy Hyper Terminal

A a @bha 3 = Y o 1479

wionumdaluduaeun 4183 GSM Module v2¥191u Tasmsdatondiuu Tnua

v o @ o { o 4 3 & ~
tonnudidnys luduves sfwiaensidmua’li vingiil 45 iudoaruimuad

Tnsdwi 1851910 GSM Module
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U 4.7 At teny ldaluus e s

P} AN Yo Ao 3 v £ Ay
Glli’]ﬂ'ﬂllﬂllﬂ'iﬂfﬂ'lﬂ GSM Module mﬂymmﬂuﬂmmm URL 3710130 NANVDANY

Y
A

=1 ° 1A ¢ 3 o
uma@mxmquﬂﬂim@gmunu"lcm http://map.google.com

-dﬂTRUE JG ) 203AM il
13, 72732{)51\1 00.772286 E.

U 4.8 nmangenuneuiiodennu il luusiwes

4 o 3 4 )
Wewadonim v lud nttp:/map.google.com uda Ssaunsndongunulums

LLﬁﬂﬂNﬁﬂJ@ﬂﬂ?WL!N‘uﬁ'l AT ‘].]“ﬁ 48Lﬂuﬂﬁuﬁﬂ\‘lNﬁLL‘]J‘]Jﬂ']Wﬂ']UﬂTJW]EJﬁJ
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!ﬁ@ﬁ']ﬂ1'§€1}']ﬂﬁ'ﬂ'IUﬁGlUﬂ13Vlﬂﬁ@\1 1N01AT 12 FU Lﬂuﬂﬂlﬂ'ﬁﬂﬁ]ﬂﬁ'ENUﬂﬁﬂyq
a AR TSN 1759/, @ v d ailid '
AUTIFINTIUAIANT Llﬁ'J“Vﬂﬂ’]ﬁﬁ\ﬁl@ﬂ?’]mllﬂﬂﬁiﬂﬁﬁwcﬂ Lla$W1ﬂjﬂﬁﬁw1’ﬁl@%§'ﬂﬂﬁ']u'ﬁﬂ
A 1T a J a3 Y o 9 A Yo a L 3
L%'@N@']ﬂ'ﬂum@ﬂu@iﬂ Lﬁ]ﬁ11ﬂ§ﬂu1ﬂl@ﬂ'ﬂﬂﬂqﬂﬁﬂ%']ﬂ GSM Module NTW?JWGLL!L?]U

[

2 ol o Aq g 2 D, ALE
YINULDT ﬁ]'lﬂHTJVI']ﬂ']ﬁl,ﬂﬂllwu‘ﬂalunull‘ﬁfﬂ Iag ﬂghlﬂﬂWWLlwu(ﬂ JU

{ v d 4 LAy 4 73 = J a3
UM 4.9 dapulu Insiwiiaaeuin liausaieudodwaesiia 1g

/:, maps.google.coith/nmapsihls th&g=1377055 INSe2010077 667 % REGE& U

Gy sUaaw uwud wilanie a5 Scholar Gmail vy v

Go,gle uwuﬁ 13.770555 N 100.7667 E =3+ dum Maps

&

M
W

(]

LGS IBIEL] g

wub it
) &

e Ounaagingg

d' A A o Y AN Yo a L o
31 4.10 mwemunoirdend w1650 T wniluusawes
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V;maps.google.co.th maps?hi=tt

Gu sUaw uet wlanis ns Scholar Gmail wiudy v

Google uwuii 13770555 N 100.7667 E = . duw Maps

»

! ' VW % y Yo A g ¢
U 4.11 mwaeeadion Werhwenwin lasu T luysuwoes

4.1.3 M5NAa895UA1D10 RFID Module
Y v
VUABUMITIIDUAD
d‘ 1 v Y o g A 1
1. 1%9UAB RFID _ Module 34 GMS500A 19171 Microcontroller Tagigauaa 1
o o {2 o < A '
AszIEnse 5 1aauag nsauea 0 1aad sy lWuos REID Module 5 1had o ud a1
Jd o 4 ] @ §
TX RX 1tz 11n51918 fMIMicrocontroller #a1$UAY1 1 (1/0) U049 REID 1417 1UUIRBO #49
2
Wl I~ [
asmliiuansudoyadh
A [ Y o a o o ] 9
2. 1¥91A0 UART 11171 Aawiimes leoutlasdaanariu MAX232 taz 14 USB to
4 [ a Jd
Serial tOANNAZAIN I UNIINAADINUADUTUADS LUUNAN
a 4 o < a
3. 1WaT1)51n53 GM-500A Software Test V. 1.0.0 (#0%111580903% RFID Tag 1ag

v b4
M3LAY RFID Tag N1 Reader 1agAIA1 1AL RFID Tag
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WA INAALIMISUMDIN RFID Module

| GM-500A RFID Module Mifare 13.56Mhz [SQ-14443A S|

Port |[COM 6 v Baud 9500 - Disconnect www_sign-advancetech.com
v MifarelK

Read Sector Select Card 0 2 2 X
Toggle LED Login Sector

Read Block
[ Write data Block Write Block

[ Write key (key A) Write KeyA

Read Value e >
3 Bk ERERERERE R Key] @® O
Initialize Yalue
Increment U‘VUU UDOO 7/
Decrement -

SERIAL NUMBER Kep i Ac i Wl
9E1E2ACH

Command Monitor
| Send:

Receive:

Clear

4 o Ao o < a
11971N 1519 RFID Tag A2 Reader a7 MNTABNDY Sector azifion Block

Y
INTUINNIIDIUAININ RFID Tag

4.2 #an1inaaed

o nansnaaedlude 4.1.1 ihldismawdoya GPs Fafunne 1 Uil uazane
A = Y I Y
wenmmizlss loafisdesmsu 15 1dun
- lsgToawna Latitude 1ag Longitude

$GPGGA,101338.25, 1343.39,N,10046.20.E, 1,04,1.92,-161,M,-27,M,.,*51

P @ T ~ Y Y a3 =& 1w dy
Werhmsdammizaundenisoz 1Ay 1343.39 N 10046.20 E Gauaadngail
Latitude 13 9971 43 a1an 39 Waden il

Longitude 100 847146 a1a1 20 Wata1 agiueen
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A Ay AWy d aw 3 Y o '
ioanninai lalunnauuY DMS (Degrees Minute Seconds) @93111n15u1/aes

(511 DD (Decimal Degrees) tita W anninth 1 luneufinned1d Taeldauns
DD = Degree + ((Minute*60) + Seconds)/3600
1218 Latitude A9 13 + ((43%60) +39)/3600 = 13.7275
Longitude A 100 + ((46*60) +20)/3600 = 100.7722
Latitude 13.7275 9981 10 11ag Longitude 100.7722 9971 23 U00A
- sz leauamsamnuda #alulse Toad lifinnda
$GPVTG,000.00,T,,M,0000.00,N,00000.00,K,N*02
- UszTeauanennui FalulszToaftanus iy 1.61 kovhe
$GPVTG,181.59,T,,M,0000.87,N,00001.61,K,A*00
e vnnisnaaesludei 412 umsnageUfds AT Command R1%de17 GsM
Module 119114 TﬂEJudJumsé&ﬁﬂﬁ’da%’@ﬂ’nmﬂuﬁaﬁﬂmuazﬁmuﬂmaﬁmé”rwﬁﬂmﬂwn
nnnideanuidenden 410 sutauilusy Ton URL waiimsaeteanulida
wos Insdmsiilaena dosudladennusananluus e sluTns fniiora s aiiy
fumilsues Gps 14 Tasmmnsanonliuaasdunmumuivion masaufisn1dan
daasuveaiy lud http://maps.google.co.th
e vinnisnaaeslude 4.3 dumsnaaeulisunsu Mifare study program 1o
f0n5U RFID Tag azsinn3aas REID iite T l4a Tag 81 1 eunsnldwanis

dy A W ! * Y
NAaati luMsEuduAY (Authentication) 1@
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ajiwamInaaas

5.1 agdwamsnaaeg
- 3PUUIRYA WKL GPS wzdesldna lumsiFoudesuauiioudszua 10 wi
L 1 oAy Y ' e ' Y] ' ' o ° 9 VoA
gami ldlugsanaies Tuasudwuazauysal launsadiunduiald uaiissnnly
¥ a Jalihe i sh A et : ;
Milsnuese s lddansglnsaifusasuddail idsusoudonasaal ¥1a3a1luns
4 1 dy [~/
wouaoiiae idhuilym lumslda
o 1 o a o <
- IFVVIZYR MU GPS AnsmuIniniaLaza w5 weegUnsal ldnaoaiiad
Vo e 2 A SRS A L ~ a
Taominaazanusnle annsaulavtudumisngnsaieg a na1isnedeludeainy
1 GSM Module g 1#
- STUURFID a@w1soduduautazaitngoudivessonazdedassuuianiy
I Y
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M3AAANY MPLAB IDE v8.56
1 maGonTsunsu MPLAB v8.56 EXE Yuuihau vz 1dninedegilii n.1 aanilu Next tive 1

Y
Farunouao 1

Welcome to MPLAB C30 Setup pragram. This program will
install MPLAB C30 on your computer.

itis slrongly recommended that you exit all Windows programs
before running this Setup Program.

Click Cancel to quit Setup and close any programs you have
running. Click Next to continue with the Setup program .

WARNING: This program is p(okected by coppught law and
intemational treaties.

Unauthorized repraduction or distribution of this proaram, or any
portion of it, may result in severe civikand criminal penalties,

and wil be prosectited to the extent possible under
law, ;

A Y o 0y 5 0”& 9 Y o s
g‘l]‘n .1 ‘Viu’]ﬂ’NLLSﬂﬁ_luﬂ']i"l/lﬂvnﬂlmgﬂﬂlu&’u']mﬂuﬂU‘ﬂTﬂﬂW@luT“ﬁ@WLmi

< :Jl { 4 a 4 v [ < ]
2. Wuduneunszuenien lvwaz @nsvasms ldwenas dufonlisausy ( Do Not Accept) Aoz i

a n’: Y o 3 2 9 A @ a AW = 1
amnsadeds Tsunsu 1a daituisdeaannoousy (I Accept) 1aznAn Next iodiiunsaely

IMPORTANT
YOU MUST ACCEPT THE TERMS AND CONDITIONS OF THIS LICENSE
AGREEMENT TO RECEIVE A LICENSE FOR THE ACCOMPANYING

SOFTWARE. TOACCEPT THE TERMS OF THIS LICENSE, CLICK "

ACCEPT" OR OPEN THIS PACKAGE AND PROCEED WITH THE

DOWNLOAD OR INSTALL. IF YOU DO NOT ACCEPT THESE LICENSE

TERMS, CLICK "I DO NOT ACCEPT," OR DO NOT OPEN THIS

PACKAGE, DOWNLOAD, OR INSTALL THIS SOFTWARE.

E MPLAB(R) C30 COMPILER LICENSE

This License Agreement [Agreement') is a contract between You (as an w

i” | Do Not Accept

Cancel é‘

H 4 a
Uit .2 whaaneraalen lvuaz@nslums wonny
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o d o v a a:,/l 3 o ' 4 I<{
3. Wlumsdmua aweidmivaadal)sunsy e ldsmuaaudioadinily c/Program

; 'Y Y 0 3 24 I a o A A g {
Files/Microchip/MPLAB €30 uam¢dasmsmmuailu Ianesdufndni Brown toden Iranadi
Y 1 2

A0am3 MnuAaNTJu Next tite T Sunousa'li)

Setup will install MPLAB C30 in the following folder.

Toinstall into a different folder, click Browse, and select
another folder.

Youcan choose not to install MPLAB £30 by clicking Cancel
to exit Setup.

~Destination Folder

" CAProgriam Files\Mictochip\MPLAB €30 Browse.. |

' < Back -

!

s

Cancel

[] 4
311 03 dualilameSdmsudeds lsunsy

' E4 Ed [l H

4. Tudumoutilumsidion Option M5 1ABINIIZAAGS azUBNVIIANUTINUAEANLS TGy
4 v £

Option 93A04 14 1 ntiundnilu Next e lilfiduneude 1)

In the optlons llst below, select the checkboxes for the optians
that you would ke to have installed.  The disk space fislds
teflect the requirements of the options you have selected.

‘Execurables standard headers, and hb«anes are always

installed. . i
%[7 Examples 18;113 k
iJw: Documents 17293 k
[V Standard Library Source

1038 k
[V Peripheral Library Source 7143k

Disk Space Required: 27293k
Disk Space Remaining: 3702093 k.
< Back Cancel E

517 n.4 niheataas Option LaznIvANLTLAAS Option 1%
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9 e e o ] S o ' iy
5. lunthaetiaziaostunou TuasULIMZT UM IaInINRon1IMsAaas TUsHATUIZ NS0
9 2 Ay A R v n A -
l¥1dmmz User NAaAT n3oamnsaldsuiuldnuann User n1e11iaT04 1800 Install for current
A oA Ya 3 dy J 3 z A < ° ' Yy vy
user only INOLAN IAAAAURNIE User D iu uazdusounaevzdumsivuanizldatg
Ay A oA 5 : A0S o Y}
shortcut NMUT desktop 13 o'l 1o Add Desktop icon for documentation [WBLWH shortcut Tganh

v v v
desktop 31n1UATNTJY Next tive T/t unousne 11

Would you like to install for all users on this computer, or only
the current user?

& |nstall for current user only

- I Install for all users {requires Administrator privileges)

Would vou like to put a shortcut to the MPLAB C3D
documenkauon on your desktop?

iV Add Desklap icon for documentation

v {1 v H
311 0.5 1600 User N9zAnd e Laztdonas1a Shorteut 137 Desktop

o Aty Yo by RSN @ Y} ¥ M Y a
6. “114‘111;(51@14u%ﬂJUﬂmmdﬂmmm‘WS’r)mfﬁ]zﬁﬂm ﬂ']ﬂ']ﬂﬂ@\‘]ﬂ’]jll,ﬂllsl]ﬂ'ﬁﬁﬂﬂ']ﬂW’]‘H"]ll'ﬂ’ﬁﬂﬁﬂ

[] a 3 Y a 4 a' a u’/’
Back 91 lifeamsud luazndaudanaud1dnan Next ivoisunisaasalusunsy

Youare now ready to install MPLAB 30,

: 'F'ress the Next button to begin the rnslaliahon or the Back
button to reenter the installation information.

_ Cencel |

¥ v
UM n.6 niheaaamsagouanundoulumstacs
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Y
7. MNMTAAAY

Copying file:
CALAMPLAE C30%support\gld\p24HJ128GP310.g/d

= -~

v Y
U7 n.7 wefidudlumsfads

e < LA sl 3 X o
8. MsAARuAITIaNY Il AANYW Finish iNo@NgAnTA19IU

MPLAB £30 has been successfully installed.

: Pres the Finish button to éxi} this installation, -

Open Release Notes for MPLAB C30. -

v
v

~ a < 4
31N n9 AndaaSvawysal
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ET-BASE dsPIC30F2010/4011

ET-BASE dsPIC30F2010/4011 tiuvsalu Tnsaeu Tnsimos luasena dsPIC30F Faidonld
TulasnouTnsiaesju 28 Pin 1105 dsPIC30F2010 W30 11 40 Pin 1105 dsPIC30F4011 V04 Microchips
W Mcu Uszdwesa Tao dsPIC30F2010/401 1 11 MCU c’f?a“l%’ﬂﬁﬂﬁzmawaﬁffaymmu 16 a1 910
A8 Microchips chﬁi;mﬂ'u“luﬁmmmmmmmsaiumiﬂixmawa%’agaﬁmiymmuﬁ%@ammz
aehqéqé’rm%’uﬁw“hlﬂ'izqmﬁi%’immmmwhm Taglassadameluszidlumswaunaiussning
TuTasnouTnsames (MCU) 1az1993 DSP (Digital Signal Processing) 531141 13d28U w5 oe12i58n
MCU #1320a dsPIC30F 1iJu DSC 1130 Digital Signal Controller f'1&

Taglnsaai1avesuesn ET-BASE dsPIC30F2010/4011 185umseenuuuliuesaiiviiadn
mingsemsth liszgndldaudundn Taemeluuesaldussaenaesfisufudens 19y uas
azandsmsiann Tusunsy fanudandu awsedsunldeudayie vo Lﬁaﬁﬂﬂﬂﬁxqﬂﬁl%’am

[ i @ Y [
“luaﬂymwnmGl.ﬁ’ﬁ@ﬂﬂé’muazmmmmummmams‘l%’amVlﬁ'iuwmﬂq ANYUTAINADINS
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AMaNTRveIUDIA
® don 14 MCU asqa dsPIC30F2010 39 dsPIC30F4011 94 Microchips 11 MCU /53 $1
vasa Tasgmeautifnugves MCU 1@un

o §M120A1UT1 Flash 12KByte(dsPIC20F2010) 130 48K Byte(dsPIC30F4011)

o UNUIWANUTI RAM YU1A 512Byte(dsPIC30F2010) 1150 2KByte(dsPIC30F4011)

o miteAuT1 EEPROM 1119 IKByte dmsuifudoyalda

o finosA 1/0 YA 19 Bit(dsPIC30F2010) 130 29 Bit(dsPIC30F401 1)

o 1 16Bit Timer/Counter 31424 3 ¥A(dsPIC30F2010) 130 5 ¥A(dsPIC30F4011)

0¥ Input Capture IUIY 4 ¥4

o 1 Output Compare $11431 2 F09(dsPIC30F2010) M50 4 H09(dSPIC30F4011)

o 8 ADC 10Bit/500Ksps $119U 6 ¥04(dsPIC30F2010) 138 9 %04(dsPIC30F401 1)

o 1 PWM Motor Control 311721 6 W09 N3 0U Quadrature Encode Interface(QEI)

o 3] UART $1431 1 %09(dsPIC30F2010) H30 2 04 (dsPIC30F4011)

o 1 SPI 149U 1 %04 uaz 3 12C 31 1 o9

0 U72993 Watchdog, Power-ON Reset, PWM
® 14 Crystal A1 7.3728MHz s3n50 14 PLL AWK Run n710f 20.4912MHz 18
® fneshdomsoynsy UART Ul RS232§190 1 909 d 1131 dsPIC30F2010 1ag 2 %99
@113 dsPIC30F4011 W50y Jumper M3 uidon 1991 UART %50 GPIO 18nudoanis
Tav1$42se UART i1 CPA-4 Pin AT 0HA
m i) 1csp WAsFIUICD2 tuy RIL1 dwnduldsaudugaianinTisunsuuas Debugger 7
TITUMITNNIUMINNIATYIU ICD2 YB3 Microchips 153 ICD2 1159 Pickit2 18
W i} Switch M UAdD Ty 1MIENI19 Program/Debug(PGM) 11ag 1% mspARUN) wow
LED 49 1nuamsinauvesuoia
u ﬁifqdaﬁmmwm /O 111 Header 1141 2x5 $1149U 3 9 L1ag Header 1x8 Pin 91 1 %
® Header 14Pin @151 Character LCD W51 VR USuanuaig
® §i Switch Reset §115U3 Reset M39a1m383 MCU meluvada
® 5 LED dmFumasoumsiham Taeld RBO Tumsnauay wley Jumper AnApdayay ol
® Power AC/DC Input niou Regulate 11U Switching o3 LM2575 VYUIA SV/IA ﬁﬂ“ﬂiy‘ﬁi
AMUSOUIINDT Regulate 1A% LED UAAIFDIUZUNEIT18 Power

< g A
® 9170 PCB Size [anNe9 8 x 6 cm.
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MCLR

EMUD3/ANOVREF +C NZ/RBO
EMUCI/AN1/VREF-/CN3/RB
ANSSHONARRZ

ANSMNDX/CNS/RB3
ANGQEANCT/ICNG/RB4
ANLIQEBICEB/ICNT/RBS

Vss

OSC1/CLKI

OSC2ICLKO/RCTS
EMUDT/SOSCHI2CK/UTAIDVCNTIRCTS
EMUCT/SOSCOITICK/UTARX/ICNO/RC 14
Voo

OO O rrr

O~ T Ul & W I -

EMUD2/OC2AC2ANT2/RDY [

010Zd0oEDIdspP

28
27
26
25
24
23
22
21
20
19
18
17
16
1 f

fo}

]
H|

| I § 9 ] ] W

AVDD

Afss

PWM1L/REC

PWMITH/RET

PWM2ZL/REZ

PWM2ZH/REZ

PWM3L/RE4

PWM3H/MRES

VoD

Vss
PGCEMUC/UTRXISDITSDA/RED
PGOD/EMUD/UTTX/SDO1/SCLIRFS
FLTA/INTC/SCK1/OCFA/RES
EMUC2/0CUICTINTI/RDO

JUuaAIMITAUIARYRIMI VY dSPIC30F2010

MCLR [
EMUD3/ANONRIr+/CN2/RBO O
EMUC3/ANTVREE/CN3/RBT L

AN2Z/SST/CN4/RB2 [
ANSZ/INDX/CNS/RB3 [
ANG/QEAACT/CNG/RB4 [
ANS/QEB/ACS/CN7/RBS [
ANB/OCFA/RBSE |
AN7/RB7 [

ANB/RBS [

DM~ OO - D

10

Voo O 1

Vs [

12

OSCHCLKE 13

OSC2/CLKO/RCIS [
EMUDV/SOSCIT2CK/UIATXVCNT/RCI3 O

14
15

EMUCH/SOSCO/TICKUTARX/CNORGI4 [ 16

FLTA/INTI/RES [
EMUD2/OC2AC2INT2/RET O

OC4/RD3 [
Vss [

17
18
19
20

UL

L0P40€01IdsP

22
21

LIRS ETT TENSES LT TRl 2 (8 S[FT Lt Lol

AVDD
VS5
PWMIL/RED
PWMIH/RE1
PWM2L/RE2
PWMZH/RE3
PWM3L/RE4
PWM3H/RES
\Visle:
Vag
CIRX/RFO
CITX/RF1
UZRX/CN17/RF4
U2TXICN18/RFS
PGC/EMUZUIRX/SDI1/SDA/RF2
PGD/EMUDMUITXISDO1/SCL/RF2
SCK1/RFB
EMUC2/OCHICTANTI/RDO
OC3/RD2
VoD

siluaaInITanda191v dsPIC30F4011

cevice | ins |Wem: Eyes | STAM|EPRON| Tirer o GBS, | SO, 4 to 0 e |2 12, |2
instructions PWM PWM =

dsPIC30F2010 28 12K4K 512 1024 3 4 2 8 ch 8 ch Yes [ 1 |1 1] -
dsPIC30F3010 F[ 2418 | 1024 | 1024 | 5 | a 2 | s Em v lilaial
dsPIC30F4012 48K16K | 2048 | 1024 | 5 | 4 2 6ech | Beh lves ulilala]
dsPICI0F3011 | 40/44 | 24KiBK | 1024 | 1024 | 5 | 4 1 Gon | seh Ves 2 [ [1] |
fisP!CE»{}FdOﬂ 40/44 | 4BK/IGK | 2048 | 1024 5 4 4 I 6 ch Sch | Yes [z_ 11111
dsPIC30F5015 64 BBKI22K 2048 1024 5 4 4 8ch 16 ch Yes [ 121111
dspzoas?emo} 80 | 14dKM8K | 8192 | 4096 ]L 5 | 8 8 8ch | 16on [ves [2]2[1]2

MINUTAL AUTUTANNUUANAIIUDI dSPIC3OF 11857199
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Tnssahavesa ET-BASE dsPIC30F2010/4011

* wneiav 1 Ao dareindsi o Widsasnseaeda Tdmuunasse’lnl 7-20vac/pe

® angaw 2 An IC Regulate 1111 Switching V1A SV/1A

® vneav 3 Ao LED TEST dmsunaseumsiaiuvesasa 1ABAI1ANIN RBO

® Wuetav 4 A Jumper TNV AA AD Ty IR RBO 1) LED TEST

® vaneta 5 fis VR J5ua1 dmsu15l5uanueaievestnenaaana LeD

® wnenay 6 Ao $20 14PIN IDE dm Suideusedy LCD 4191 Character

® Wngiay 7 Ao Jumper dmndengiliumaniugun Rw ves Leb Taudrld Mcu fu
28Pin diouidon 13411 GND iaveuaz Iamnsadisudeyanin Lep 18

® WA 8 Ao a3AF Reset §1M5 Reset M31191U909 MCU ioogluTnua Run

® winuiaY 9 Ao 190 1CD2 fc?mé'“uEl%'nf%miaﬁmﬂ?aﬂﬂmﬂm,m:ﬁﬁ'ﬂmummgm ICD2
® wanatav 10 flo d3ns d1m¥uiden INuAMIHNNIZHI19 Run(RUN) was Program(PGM)
® WAy 11 Ao LED FuAd iansda1uy PGM ietesaiiayly Program Mode

® wangiay 12 fo LED #1367 1aA9a0 14 RUN HoUe5a91u 11 Run Mode

® wanuy 13 A0 420 UART2 Fafiimmnglu Mcu 31 40 Pin (dsPIC30F4011) winiu Tae
Whidyanamuy Rs232 Tasld Pin vo9 REARX2) uaz RFS(TX2) dludyanaionde

E4 v
® winuav 14 A9 Av 9o UARTI Taeiudagramny rs232 fleglu Mcu 193U 28 Pin
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uAzI 40 Pin #419 Pin ve s RCI3(TX1)RCI4(RX1) Hudyaaioude

® vanatay 15 Ao Jumper ﬁm%’mﬁaﬂﬂm%wiaﬁaﬁgwm RC13,RC14,RF4.RF5 Moz ld
ndyanudins i iiundyamiudaes RS232 nie GPIO sy 1Famsal
® Winaay 16 Ao Sifywiaﬁﬂujaﬁm RC13,RC14,RDO,RD1,RD2 taz RD3 d1150 19911 Tnedn
1 MCU 3 28Pin v2 liTdyanias RD2 1z RD3 vidgyanaidanannzldondngl3

(2

ae o < oy g ' . A a A
°® HaNenav 17 AD VINOTYYIM Port-RF W11l MCU 341 40 Pin 984 7 UA D RF[0..6]
'Y 3 ' 2 A A a A v qg:
uAn Uiy MCU 3 28 Pin 925ifies 2 Tn Av RE[2] tag RE[3] Wiy
® Manenav 18 Ao LED dmSunaasaous vosunassie'l +5v voauesa
b4 1
® vneav 19 Ao TiRedyaIal Port-RE $9zil 7 00 Ao RE[0.6 1Az 8]
Y 1
® wneav 20 Ao Tadiodyw I Port-RB Fediilu MCU40Pin 123 8 Tin Ae RB[0..7] usid
i MCU 28Pin 1 Tidivs 6 Oa Ao RB[0.5]

® wineav 21 Ao MCU 1/5¢31005n Tavgu 40 Pin 2219100 dsPIC30F4011
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GR64 GSM/GPRS Modem

Integrators Manual



i Introduction

1.1 Target Users

The GR54 wirelass modams are designad to be integratsd into machine-to-machina

of mar-to-machine communications applications.

deveiopers and developers of wireless commu

RTINS 2guipmeant.

1.2 Frerequisites

It is assumad that the person integrating the wireless modem into an app
& basic understanding of the foilowing:

s G5M networking

255 Compmunication and antennas (zar
* AT commands

o {TU-T standard ¥.24/% 28

* Micro contrellers ang programming

» Electronic hardwars design

1.2 Manual Structurs

This manual is composad of thres par:s.

sbbreviztions ussd im the manual,

Part 2 - Integrating the Wireless madem
g 4

This section dascribes sach of the signals available on the GRS54 wirsliess modem,
zlong with mechanical information. The section ziso provides vou with design
guidslines and what is needed 1o commerciaiize an application frem a regulatory

point of view.

Part 3 - Developsr's Kit

This section fists the contents of the Developar's Kit and provides the information ta

setup and uss the equipment.
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About the CRE4Y

The Sony Ericssan Gx&4 family of devices are Quad Sand CSMICPRS wirslass modems
cperating in the GSM 850/900/ 1800/ 1933 bands.

These groducts belong to & new generation of Sony Ericssan wirelass modems, and
ars intended o be used in machine-to-machine applications and man-to-machkine
applications. They are used when there is a need to send and receive data (b ShAE,
C5D, or GPRSY, and make voice calls over the G5M network,

The CRG4 conforms to the Eurcpean Union (EU) Restriction of Hazardous Substances

{RoHS) directive 2002 /95 /EC.

The GRE&4 is availabie in four variants. Table 1. GR64 Yariants lists the hardhware and
software features for each wariant. The device iz available in two hardware wariants.
Each hardware variant is available in two software variants. The first hardware variant
{10 and /30) is eguipped with PCM compatible pins but dees not hawve a LSE
interface or an integrated SIM card holder. The second hardware variant €20 and
{40} is equipped with a USB intarface and an integrated 510 card holder, but doss not
have PCM compatibie pins.

Tabie 1. GR&4 Variants

L PCM , i NP T
. o : o SV Card  Embedded
Variant Comparibie. MREFNAt || Adgh o= als THTDEOC
o : Holder Applications
PINS .
DPY 102 1484/1G ¥es No Mo Mo P
DPFY 102 1494,/3¢ Mo Yes Yes Yes Mo
DPY 102 1494;3¢ Yes Mo Mo Mo fES
DPY 102 1494,4¢ Mo Yes Yes Yes Yes

One software variant is designed to be controlled from a micro=-controller situared on
the host applicatiocn. The ather software varant offers tha aption to run applications
embedded onto the module itseif. When using the embedded application version tha

centrolling script can ba run internal to the module, with or without the use of an

axtarnal control

A gypical application, invelves a micro-controdier and a wirsless modens, in which the
micre-controdler sends AT commands to the wireless modem via an RS232
omymunications link.
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r

Wireless modems in a Communication System

Figure 2.2-1 and Figure 2.2-2 illustrate the main biocks of a wireless COMMURIcazion
system using the wireless modem. Ffgure 2.2-1 shows the communication system
when the script is embedded on the wireless modem and Figiere 2.2-2 shows the
communication system when a micro-controllsr iz ussd. They alse show the
communication principles of the system and the interface betwesn the wireless
madam and the application. The definitions in the figures, as usad elsewhsre in this
manual, are in accordance with the recommendatians of 3GFP TS 27.007.

The MS {mobile station) represents the wireless modem and SIM card. The wireless
modem sxciuding SIM card, is known as the ME Umobiie equipment).

The DTE (data terminal equipment) is the controlling application. This can be sither
an external host or an internal embeddad application.

The DCE (data circuit terminating equipment} is the serial cormmunication interface of
the M5,

MS

5M
ENGINE

Figure 2.2-1 Main Blocks in a Wireless System (embedded application)

70



2.3 Features

The wireless modem parforms a set of telecom services iTS) according to 3GPP
release 95 ang ITU-T. The functions of the wiraless modem arg implemented oy

issHing AT commands over a sarial interface,

2.3.1 Types of Mobhile Station

The CR54 is a fully Quad Band capabis CEM/CPRS mwchile station with the
Characteristics shown in the table belgw.

Feature G5MESD E-CAMBO0 GSMI800 CAM1900

g Tx 824-249 BR0-515 1.730-1785 1850-1910
Rx 569-894 F25-560 15035-1883C 1930-19940

Channel spacing Z0UkHzZ 208kHz 200kHzZ 200kHz

Number of channzis 124 174 374 29%

Number of TD siots 8 3 8 B

Duplex spacing £5MEZ 450MHz 95MHz E0MHZ

G5M power class 4 (2% 4 {23 141 T E1w

Modulation CMSK

Receive sensitivity <-102dBm at antenna connector

GFRS muiti-slot class Class 10

2.3.2 Short Message Service

The wireless modem supports the foliowi rg 5MS services:

»

Sending; MO {moehile-criginated; with both PDU {protocol data unit) and text
mde supported

Recaiving; MT (mobila-terminated) with both PCU and text mogde supported

CBM (cell breadcast message); a service i which a message is sent o zll
subscribers located in one or more spacific cells in the C5M network {for example,
traffic reports)

SM5 status report according te 3GPP TS 23.40

The maximum length of a text mods 5MS message is 160 characters using 7-hit
encoding. The wirsless modem supports up 1o six concatanated Messages to sxtend
this function. Concatenation is performed by the host application.
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less modem offers the capat

ity of MG {maobile o

: ratag) and MT (mabile
termirated) woica calls, as well as SUpRorting emergency calls. Multi-party, call
waiting and call divert featurss ars avaiiable. Some of thaze featuras ara nebwork-
operator sgecific.

For the inter-connaction of audio, the wireiess modem offers toth single ended and
balanced analogue i

rput and owtput lines. Direct interface to the digital POM (puise
code modulations bus usad within tha wirsless moder is available, thus by-passing
the internal analogue circutry. The wireless modems support HR, FR, £FR and AMR
vioroders,

2.3.4 Data

The wirelezs modem supparts the foliowing data protocois:

* LPRS (Ceners! Packet Radic Senvice)
The wiralass modem is a Class B terminal. The wirelass modem is GPRS muiti-siot
class10 {4+ 3} epabded, capable of receiving at a maximum of four Smesiors g
frame {down #¥nrk), and ransmitting in two timesiots per frame fup link). See
sectian 2.3.5 for mudti-slot allocation by ciass.

+  C5D (Circuit Switched Data)
The CGRS4 wireless modem is capahle of establishing a CSD communication at .5
kbps ovar the ajr.
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2.3.6

3.5G

SPRS Multi-5Siot Support

C5M Multi-slot classes supparted by Gx54 devic

Muitislat Maximum slet aliocation Allowahle
o - . Max datz rate
Class  Downlink Uplink  Active  Configuration

3 4 1 S 1 up; 4 down
32-48Kbps Raceive
3-12Kbps Send
1 up; 4 down
32-48Kbps Recaive
10 4 2 5

15-24Kbps 5end
2 up; 3 down
24-35Kbps Aacajve

S5 Card

The GRS4 supports an external SIM card through its system connector. A variant of
the GRE4 also supports an on-card SIM.  For dual SiM Support, automated SiM-
switching i3 available. Both 3% and 1.8V SIM technolegy is supparted. Sider, 3V 51
technology is not supportad.

& mechanical variant of the G564 also Fupports an on-card SV For dual SIM
support, automated SiM-switching is available, Only one 5IM is active at any ons
tirne, it is not possible to CONCUTENtly register on more thah one nebwork,

Power Consumption

Sieep Mode : Transmit
Featyre - , leie Mode '
. CR¥ 8 Operation
Voice /CSD
GSMBS0 & E-CAMB00 1.6 ma i7ma 2000 ma
Data {GPRS)
Weaice 05D
G5M1800 & GEM1800 e, 1.6 mé& TE ma 1430 ma

The power consumption figures shown represent typical averags current for
maximum transmitted power, single uplink (transmity siot, and single downlink
{receive} slet. The medule will consume mors average power in different multi-siot
configurations, the worst case being that of two uplink and thres downlink slors,
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2.3 8 Other Featuras

The CR&4 supports many other featuras, including:

* 3LPF TS 27.010 multiplexing

*  CFS interoperability

* 5IM application too! kit, class 2 releass 99 compliant
* O board TCF/IP stack

In addition, customers have the aption of a2 GSA4 software wariant which adds
embedded application funcrionality.
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SUP500F

SUP500F FLASH-BASED

LOW-POWER HIGH-
PERFORMANCE LOW-COST 65
CHANNEL GPS SMART ANTENNA
MODULE

THE SUP500F IS A COMPACT ALL-IN-ONE GPS
RECEIVER MODULE SOLUTION INTENDED FOR
A BROAD RANGE OF ORIGINAL EQUIPMENT
MANUFACTURER (OEM) PRODUCTS, WHERE
FAST AND EASY SYSTEM INTEGRATION AND
MINIMAL DEVELOPMENT RISK IS REQUIRED.

THE SUP500F GPS RECEIVER'S -161DBM
TRACKING SENSITIVITY ALLOWS CONTINUQUS
POSITION COVERAGE IN NEARLY ALL
APPLICATION ENVIRONMENTS. ITS HIGH
PERFORMANCE SEARCH ENGINE IS CAPABLE
OF TESTING 8,000,000 TIME-FREQUENCY
HYPOTHESES PER SECOND,

OFFERING INDUSTRY-LEADING SIGNAL
ACQUISITION AND TTFF SPEED.

THE RECEIVER IS OPTIMIZED FOR
APPLICATIONS REQUIRING HIGH
PERFORMANCE, LOW POWER, AND LOW COST:
SUITABLE FOR A WIDE RANGE OF OEM
CONFIGURATIONS INCLUDING MOBILE PHONE,
PND, ASSET TRACKING, AND VEHICLE
NAVIGATION PRODUCTS.
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FEATURES

e 65 CHANNEL GPS L1 C/A CODE

PERFORM 8 MILLION TIME-FREQUENCY
HYPOTHESIS TESTING PER SECOND

OPEN SKY HOT START 1 SEC

OPEN SKY COLD START 29 SEC

SIGNAL DETECTION BETTER THAN -161DBM

MULTIPATH DETECTION AND SUPPRESSION

ACCURACY 2.5M CEP

MAXIMUM UPDATE RATE 10HZ

TRACKING CURRENT ~33MA

APPLICATIONS
« PND
MID / NETBOOK

SMART-PHONE

GEO-TAGGING

AUTOMATIC VEHICLE LOCATION

PERSONAL TRACKING



TECHNICAL SPECIFICATIONS

RECEIVER TYPE

ACCURACY

STARTUP TIME

REACQUISITION
SENSITIVITY

MULTI-PATH MITIGATION
AND SUPPRESSION

UPDATE RATE

DYNAMICS

OPERATIONAL LIMITS

SERIAL INTERFACE

PROTOCOL

DATUM

INPUT VOLTAGE

INPUT CURRENT

L1 C/A CODE, 65-CHANNEL VENUS 6
ENGINE

POSITION 2.5M CEP
VELOCITY 0.1M/SEC

TIME  300NS

1 SECOND HOT START UNDER OPEN
SKY29 SECOND COLD START UNDER
OPEN SKY (AVERAGE)

18

-161DBM TRACKING

ADVANCED MULTI-PATH DETECTION
SUPPORTS 1/2/4/5/8/10 HZ
UPDATE RATE (1HZ DEFAULT)

4G (39.2M/SEC2)

ALTITUDE < 18,000M OR VELOCITY <
515M/S

SYHWUTTL LEVEL

NMEA-0183 V3.01

GPGGA, GPGLL, GPGSA, GPGSV,
GPRMC, GPVTG*1

9600 BAUD, 8, N, 1

DEFAULT WGS-84
USER DEFINABLE

3.0V ~ 5.5V DC

~33MA TRACKING
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DIMENSION 22MM L X 22MM W

WEIGHT: 9G
OPERATING TEMPERATURE -400C ~ +850C
STORAGE TEMPERATURE -55 ~ +1000C
HUMIDITY 5% ~ 95%
BLOCK DIAGRAM
B e — \ N
} SAW Filter GPS baseband I
I Zbi 5C Sear sk | [ | \\_ s
: 32bit RISC Search EnCT : D
: GPS RFIC |- RAM Track Engine -—ﬁ 1PPS
f Flash Pwr Manager | ;
} l:% VDD
RTC Backup RAM =
E [TCX $ = U° & PSE SEL
|
|
|

|
>~ L] |
: |
1.2V LDO /
RTC Xtal : pEt

————— N S —— Al DR s T i AT el 00 |

MODULE BLOCK SCHEMATIC
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PIN CONNECTION DESCRIPTION

Pin No.

Name

RXD

TXD

GND

VDD

VBAT

P1PS

PSE_SEL

Description

UART input, 3V LVTTL

UART output, 3V LVTTL

System ground

Main3.0V ~ 5.5V supply input

Backup supply voltage for RTC and SRAM, 1.5V ~ 5.5V Can connect to
VDD

1 pulse per second time mark output

Search Engine Mode select 1: Low power acquisition mode (default),
acquisition current ~55mA 0: Enhanced acquisition mode, acquisition
current ~75mA
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MECHANICAL DIMENSIONS

O
0202

2,50

n A
o 9%

8,
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PCB MOUNTING

THE SUP500F CAN BE MOUNTED ON THE APPLICATION PCB USING
STANDARD 2.54MM PITCH 1X6 PIN HEADER. TWO DUMMY SOLDERING PADS

ON THE RF SHIELD ARE USED TO FIX THE MODULE TO THE APPLICATION
PCB.

2 50 U

pas
YBAT
4 B voo
3 B3 oo
£ RA 1AL

13 RO
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NMEA MESSAGES

THE FULL DESCRIPTIONS OF SUPPORTED NMEA
MESSAGES ARE PROVIDED AT THE FOLLOWING
PARAGRAPHS.

GGA - GLOBAL POSITIONING SYSTEM FIX DATA
TIME, POSITION AND FIX RELATED DATA FOR A GPS
RECEIVER.

STRUCTURE:
$GPGGA,HHMMSS.SSS, DDMM.MMMM, A, DDDMM.MMMM, A X, X
X, XX, XX, M,,, XXXX*HH<CR><LF>
1 2 3 4 967

8.9 10 #}

GLL - LATITUDE/LONGITUDE

LATITUDE AND LONGITUDE OF CURRENT POSITION,
TIME, AND STATUS.

STRUCTURE:
$GPGLL,DDMM.MMMM,A,DDDMM.MMMM,A,HHMMSS.SSS,A,
A*HH<CR><LF>
1 2 3 4 6& H7 8

GSA - GNSS DOP AND ACTIVE SATELLITES

GPS RECEIVER OPERATING MODE, SATELLITES USED
IN THE NAVIGATION SOLUTION REPORTED BY THE GGA OR
GNS SENTENCE AND DOP VALUES.

STRUCTURE:
SGPGSA, A, X, XX, XX, XX XX, XX, XX, XX, XX, XX XK, XX XK, XX, XX
X X*HH<CR><LF>
123 3 33 9 8ud3=8~3 33 45 6 7

GSV — GNSS SATELLITES IN VIEW

NUMBER OF SATELLITES (SV) IN VIEW, SATELLITE ID
NUMBERS, ELEVATION, AZIMUTH, AND SNR VALUE. FOUR
SATELLITES MAXIMUM PER TRANSMISSION.

STRUCTURE:
$GPGSV, X, X, XX, XX, XX, XXX, XX, . ..., XX, XX, XXX, XX
*HH<CR><LF>

1234 5.6 7 4.5 6 7 8
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RMC — RECOMMENDED MINIMUM SPECIFIC GNSS
DATA

TIME, DATE, POSITION, COURSE AND SPEED DATA
PROVIDED BY A GNSS NAVIGATION RECEIVER.

STRUCTURE:
$GPRMC,HHMMSS.SSS,A,DDDMM.MMMM,A,DDDMM.MMMM,A,X.
X,X.X,DDMMYY,, A*HH<CR><LF>
1 Z 3 4 5 6 7

8 9 10 11

VTG - COURSE OVER GROUND AND GROUND SPEED

THE ACTUAL COURSE AND SPEED RELATIVE TO THE
GROUND.

STRUCTURE:

GPVTG, XX, T,,M,XX,N,X.X,K, A*HH<CR><LF>
1 2 A -N45
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GM-500A Mifare Read/Write Module
Dual Protocols Interface (12C/UART)
User’s Manual

INTRODUCTION

GM-500A Contactiess card Read /Write module was designed base on Mifare product of Philips. Users
need not take care how to control the PCD. Just send eommand to reader module over 12C or UART selectsd bya
bottom switch operate contactiess card with fully functions.

GM-5004 Support Mifare One & Mifare Ultralight, auto request selsctable when working with Mifare
One GM-5004 Modue builds in high performance antenna {operating distance up to 80mm.)

GM-500A FEATURES
* Tag supported: Mifare 1K, Mifare 4K and Mifare Ultralight
« Communication Protocol:
UART: Suitable for PC and 8 bits UART MCU baud rate 9600~1152 00bps.
{2C:  Suitable for MCU, max. 400Kbps.
» Auto detecting tag
s Built-in antenna
« DC4.5V 0 DC5.5V VDD operating
« Operating distance: Up to 80mm, depending on tag
» Storage temperature: -40 2 ~ +854C
« Operating temperature: -20 2¢ ~ +70 2C
« Dimension: 80 x 55 x 7 mm
« Two LEDs, led is auto light when tag in detection range, rad led is controllad by host . The OUT pin is low
leve! indicating tag in detection range, and high level indicating tag out

PINs CONFIGURATION:
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PINs CONFIGURATION:

Pins Biscription Type Max

1 Card Status ouT Tag detect signal
low level indicating tag in detection
high level indicating tag out

2 TX/SDA Out/In Serial Dutput/Serial data line
3 RX/ SCL In/ln Serial Input/Serial clock line
4 VCC Pwr Power ¥ee

S5 GND Pwr Power God

BARDWARE SELECT INTERFACE:

* |5 & J6 are assembled on the bottom layver of module, are used for configuration baud rate.

UART 12C
JUMPJ1 and |3, Remove ]2 and j4 JUMP J2 and J4, Remove [1 and |3

« Switch Select Interface mode
Default Manufactory is UART Interface, The Switch toggle Interface
» Press Button switch and power off
» Press Button switch and power off
» Release Button switch

Pewer On
LED Red Blink UART interfsce
LED Green Biink 120 interface

BAUD RATE SETTING:

IS & Jé are assembled on the bottow: layer of module, are nused for configuration baud rate.

i5 16 Baud rate bps
no no 115,200
yes no 57,600

1o ves 19,200

ves ves 9,600

» The communication protocol is byte oriented. Both sending and receiving bytes are in hexadecimal
format. The communication parameters are as foliows,
Baud rate: 9600~115200bps
Data: 8 bits
Stop: 1 bit
Parity: Mone
Flow cantral: None

DC CHARACTERISTIC:
Parameter Min Type Max Units

Power supply 4.5 5.0 5.5 v
Current consumption 12 50 70 mA
Module start zp time 250 500 550 ms
Card response 200 ms
Operating temperature -25 +72 °C

torage temperature -40 +125 0
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UART COMMUNICATION FORMAT: {Protocols of Host to Reader)

« Data package format Host 1o Reader:

e Start header:
« Lengtls:

» Conumand:
« Data:

« Checksum:

Start header

Commusnication header From host to module: 8xBA {1 byte)
Follow to distinguish start header. But Command length will NOT increase.
Number of bytes from Command length to the last Liyte of data {1 byte))

bength

Conmmand cods of this package (1 byta)

Parameters and the other data, mayhe ampty. Variable length depends on the
command type,

XOR results from Command length byts to the last byte of data (1 byte)

UART COMMUNICATION FORMAT: {Protocols of Reader to Host)

« Data package format Reader to Host:

+ Start header:

« Length:

e Command:
¢ Statns:

« Data:

» Checlsum:

Start header

Sans |

Communication header From host to module: 9xBD {1 byte)

Follow to distinguish start header, But Command length wili NOT increase.
Number of bytes from Command length to the last byte of data (1 byte)
Command code of this package {1 hyte)

Command code status {1 byte.)

Parameters and the other data, maybe empty. Variahle length depends on the
command type.

XOR results from Command length byts o the last byte of data {1 byvie)

12€ COMMUNICATION FORMAT: (Protocols of Host to Reader)

« Data package format Host to Reader:

Address {0xA0) |

s Address:

= Length:

» Command:
« Data:

12C Address of module is 0xAD. {1 byte)

Number of bytes from Command length to the last byte of data (1 byte)
Command code of this package {1 byte.)

Parameters and the other data, maybe empty. Variable length depends on the
command type,

I2€ COMMUNICATION FORMAT: {Protocols of Host to Reader)

« Data package format Host £o Reader;

« Address:

« Length:

» Command:
e Data:

Address {0x40)

I2C Address of module is OxAD. (1 byte}

Number of bytes from Command length to the last byte of data {1 byte.)
Command code of this package (1 byte.)

Parameters and the other data, maybe empiy. Variable length depends on the
command type.
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[2C COMMUNICATION FORMAT: {Protocols of Reader to Host)

« Data package formaz Reader to Host:

[Ad{iress {0zA1) [ fength '

» Address: 12C Address of module is OxAL (1 byte)

e Length: Number of bytes from Command length to the last byte of data (1 byte.)

» Command: Command code of this packags (1 byie.)

« Status: Command code status {1 byte)

« Data: Parameters and the other data, maybe emply. Variable length depends on the
command type.

LIST OF COMMAND OVERVIEW:

Commiand Name Description
0x01 Select Mifare Card
002 Login to a sector
0xD3 Read a data block
OxD4 Write a data black
0x05 Read a value biock
Dxl6 Write a valus block
OxD7 Write master key {kev 4)
0x08 Increment value
0x09 Decrement value
04 Copy value
Oxi0 Read a data page (Ultralight Card)
Dxl1l Write a data page (UltraLight Card]
O0zxaD Control the led
OxFF Reset
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LIST OF COMMAND STATUS OVERVIEW:

Command Name Description
DxG0 Operations successfully
0x01 No Tag
Dx02 Login to a sector sucressfully
0x03 Login o a sector fail
Dx04 Read a data block fai}
Ox05 Write a data block fail
Dxz06 Unable to read afrer write
OxGD Not authenticate
Ox0E Not a value block
DxFO Checksum Error (UART only}
OxF1 Command code Error

COMMAND SELECT A Mifare CARD:
Data package format Host 1o Reader:

OxBA length

Checksum

Data package format Host to Reader:
0xBD length | oxe s Serial No.
Status 0x00: Operations successfully
0x01: NoTag
0xFQ:  Checksum Error {UART oaly}

Card Type Checksusﬂ

Serial Number Serial number of the card detected if the operation is success, 4 bytes
for Mifare Standard, 7 bytes for Mifare UltraLight.
Card Type 0x01: Standard Mifare 1K Card

0z02: Not supported

0x03: Mifare UltraLlight Card

0x04: Standard Mifare 4K Card

0z05:  Not supported

0x06: Not supparted

0x07: Standard Mifare Mini 320Byte Card

COMMAND LOGIN TC A SECTER:

Data package format Host to Reader;
002 | e Key Checksum |
Sector: Sector need to login
Type: Key type {0xAA: authenticate with KevA, OxBB: authenticate with KevB)
Key: Authenticate key, 6 bytes
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Data package format Reader to Host:

OxBD length 0x02 | Status l Checksum
Status 0x00: Operations successfully

0x01: NoTag
0x02: Login to a sector fails
0xF0:  Checksum Error (UART only)

COMMAND READ A DATABLOCK:
Data package format Host to Reader:

Checksum

Block: Block number o read, 1 byte

Data package format Reader to Hast:

0xBD I length | L

Checksum

Status: 0x00:  Operations successfully
0x01:  NoTag
0x04:  Read a data block fail
0zFQ: ~ Checksum Error (UART only)

Data: Datareturn if speration is success, 16 bytes.

COMMAND WRITE A VALUE BLOCK:
Data package format Hostfo Reader:

'

Value :

Block: te, 1 byie
Valus: Value to write, 4 byte

Checksum

Yalue

Status: 0x00: Operations successfully
0x01: NoTag
0x05: Write a value block fail (write fail}
0x07:  Notavalue block
0xFQ:  Checksum Errer {UART only)
Value: Value return if operation is success, 4 hytes,

COMMANDS WRITE & MASTERKEY (KEY A TYPE}:
Data package format Host to Reader:

OxBA length Sectm’ Checksum
Block: Sector number to write, 1 byte
Key: Authentication key, 6 byte

Data package format Reader to Host:

Status: 0x00: Operations successfully
0x01: NoTag
0x05:  Authentication key fail {write fail}
UxF0: Checksum Error (UART only)

Checksum

Key

Kay: Authentication key return if operation is success, & bvies,
o o * &
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COMMAND WRITE A DATA BLOCK:
Data package format Host to Reader:

L OxBA length - Ox04 Block - Data Checksum
e
Block: Elock number to write, 1 hyte
Data: Data to write, 15 byte
Data package format Reader to Host:

| 0xBD | tength | ox04 | stams
Status: Ox00: Operations successfully
0z01: No Tag
0x05: Write a data block fail
0xF0: Checksum Errer (UART only}
Data: Data return if operation is success, 16 bytes.

Checksum

COMMAND READ A VALUE BLOCK:

Data package format Host to Readar:

0xBA length | 005 | Block | Checksum
Block: Block number to read, 1 byte

Data package format Reader to Host:
0xBD length. | Ox  Sta . Value
Status: Ox00: Operations successfully

0x01l: No Tag

Ox04: Read a value block fail (write fail}

9x07:  Notavalue block

OxF0: Checksum Error (UART ouly}
Value: Value return if operation is success, 4 bytes.

COMMAND INCREMENT A VALUE BLOCK:
Data paciage format Host to Reader:
length. 0x08 | | |l vale
Block: Block number to increase, 1 bvte
Data: Value to increass, 4 byte

Checksum

Data package format Readerto Host:
_0x08" " Stams. (" vade
Status: 0x00:  Operations successfully
0x01: No Tag
0x05:  Increase a value block fail fwrite fail}
0x07: Notavalue block
0xF0:  Checksum Error {UART only)
Value: Value return if operation is success, 4 bytes.

length l Checksum

COMMAND DECREMENT A VALUE BLOCK:
Data package format Host to Reader:

0x09 Checksum
Block: Block number to decrease, 1 byte
Data: Value to decrease, 4 byte
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Data package format Reader to Host:
OxED length . Status Value Checksum
Statns: Ox00:  Operations successfully
0x01: NoTag
0x05:  decrease a value block fail (write fail}
0x07:  Notavalue block
OxFO: Checksum Error (UART only}
Value: Walue return if operation is success, 4 bytes,

COMMAND COPY A VALUE BLOCK:
Data package fa_rmag Host to Reader:

OxBA iength Ox04 source | destination | Checksum
Source: The source block copy from, 1 byte
Destination: The destination copy to, 1 byte

The source and destination must in the same sector

Data package format Reader to Host:
0xBD length—| 7 Ox08 | .
Status: Jx00:  Operations successfully
0x0l:  No Tag
0x05:  Cepy a value block fail (write fail)
Jx07:  Notawvalue block {source)
OxF0:  Checksum Error [UART only)
Vahe: The value after copy returns if operation is success, 4 bytes.

Valus l Checksum

COMMAND READ A DATA PAGE (Mifare UltraLight):
Data package format Host to Reader:

Checksum

Block: Page number to read, 1 byte

Data package format Reader to Host:

OxBD Nloemoth ). ox10 | Checksum
Status: 0x00:  Operations successfully
0x8l: NeTag
Ox04: Read a data page fail {Read fail}
0xF0: Checksum Error (UART only)
Data: Data page return if operation is success, 4 bytes,
COMMAND WRITE A DATA PAGE {Mifare UltraLight):
Data package format Host to Reader:
L Checksum

Block: Page number to write, 1 byte
Data: Data to write, 4 byte
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Data pack.age format Reader to Host:

OxBD length . Data l Checksum
Status: 0x00: Operations successfully

0x01: NoTag
0x05:  Write a data page fail (write fail)
0xF0: Checksum Error (UART only)
Data: Data page return if operation is success, 4 bytes.

COMMAND CONTROL THE LED:
Data package format Host to Reader:
0xBA [ length | _ ON/OFF
ON/CFF 0x00 command led turn off
0z01 or Other Command led turn on

Checksum

Data packaze format Reader to Hast:

0x40 tatus | Checksum

Status: 0x00:  Operations successfully
0xF0: = Checksum Error (UART only)

COMMAND RESET READER:
Data package format Host to Reader:

0xBA length <FF

| Checksum

No return data package
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