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Abstract

This thesis is presented a research on the design and development of the Electronic
Identification System which focuses on Automatic Material Tracking application. The system
is designed by introducing the technology of Radio Frequency Identification(RFID), This is
because of RFID can serve in some application of communication, which all other existing
technologies can not, for examples of tracking of high speed moved materials.

The system developed in this thesis is composed of 2 main components; the Electronic
Identification card or Tag which is used to identify the personal code of each individual
material, and the Interrogator. The Interrogator acts as the radio sensor or detector to catch the
signal of personal code from a Tag, Its other function is to control the writing of information
to a Tag of moved material which is passing through the sensing area. Normally, Interrogator
is installed in the area which the moved material need to be detected for collecting their
personal data. The Tag is composed of microcontroller to act as control module and the radio
transceiver to be used for communication with the Interrogator. The radio frequency to be
used is 275 MHz band. To reduce the communication error between the Interrogator and Tag,

the communication protocol has been used and it is proprietary design protocol.
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m3oeniuy Tag

W3y Tag Soimihiidiu Sasdseddd@nmsoiing unlszaeudavdundn 3
'chuﬁmawmﬂ‘%'u,':wsdmmuquuaz'msmﬂﬁ'amm?ﬁﬂq Faludhuveamaiuuaznin
1331 RE-Module 1nl¥dawdidlunsesauguidihluTasaeuInsames wes
PIC 16054 Ty lumsasuausaida Read 18z Write 910 Interrogator (&M
nasdansdiidiumfigndesiesmsds “Tag 10" uazdoyafinfouuacldluntsy
B asundutiduiiudids Read niormhmsdoudeyaanunisy B fuiudids Write

udonlABzUNTNVBY Tag HARIAININTN 37

a
AMN 37

Receiver

B —— Control
Transmitter

Tag

o
HaaUaen lAesunIuves Tag

masuwihmimlumsuaduinghidenn Interogator néannulasnduidudyanu

o
v

Avnsanauysaludy ewgndaudrdmnniunuiiil luinsaouInsames PIci6css shndhi

o =3 ar o o 3 o o 5 .
Hudnuguuazifiusimlseiidives Tag uennmiu pic dahmiin lumsdsyulawa

13 [
@

9 » } 4
firdan 1850910 Interrogator tHOMMIABUAUBIAINAINAIIU (Read 1102 Write Command)
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1 o ar 1 A a
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215MaN

299sTun il 38 haonlay dyanel Read Uag Write Command 910 Interrogator
minsesulRnnsmasuduiinaees Lo e fignoenuun s Teuuuriiioddaa o
i¥hm Aisawd 275 MHz Maiamvesnsesmasuinznndiguazdoalu RE-Module)

é‘r’qmgnm’“mqﬁftu%mmnmﬂ%":um‘immnsmmm?;qwaﬂuﬁ"z HAZAIUNTS
Treshold tia T Idszdunssduimnzay udueniymitldon 1c28 sziludyguitneat
auysel edalUl?  lulnsneuTnsames PIC 16c54 fiv1 RA3 FignTusunsuTiidu
WOINBUNIT UUVOYATY ( Serial Input Port) iiass 1R M iannumans, uazasvaeude

b

lunsdiideyaisulinr Wudids ‘Read TulnsnouTnsamed sxsndoyaiidu
Tag ID uasdoyauvunlfountas Rignifu 13y wrissaswsulsn A uez vlsw B udh
ntsdsoonly nrwesn rRa2 FegnTsunsuldidu wosmeniymuuueynsy ieda
4 MAA (Transmitter) Lﬁanﬂ%auti‘luﬂﬁu%th}"lﬂ

TunsdiiideyaiisulAifiusds ‘write' lulasaouTnsameiiesimsitoudeyans
vumianusidmiuiudoyandsy B (Data Memory) fauivensy Acknowledgement

ar o
nauldmanesn rRa2
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NMSAMUIUANNFIGITAVI Tag

Tumsmanud i lumsindouiiqaqaves Tag MM Interrogator amunsasu

H kd »
uazioudoyai Tag lagadeniuansofinsanniniedodeldi
1) MuaMNIAgAIoUNHIU Reading Zone 3 AT

P
MAN 39

Reading Zone

Cc4
I Obstructive

t AR

|
|
|
|
|
!
L
|
|
!
1
|
!
}

5

k
!
l

fmualid x = szozlu reading zone = 3 UAT

UAAINISING reading zone YBITOR 1EMeAIL

] A ] »
(FIEMNIORNUNIIATN tag indouTiogu Reading Zone 1Adwe Tyl
° x4
fmuald

e 4 4 4.
v = ANUIEITOMNATOUNANIL Reading Zone

X

5202411 Reading Zone (3 1A3)

t, = naWisoeyTy Reading Zone iWosandouiidroa i v laq

218N
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t, = x/v (10]

¥ v v ' i

Fulvzwuniianussondunly Reading Zone @iy sz linamsoeglu
Reading Zone Timhiudae

v b4 v » v v

nnaumsi (3] aunsefnnunaminuansonaouiegly  Reading Zone M

v " v v
aus2 saud 10 flawasaet1uade 100 Alawnsned I 1ue UAAIRIAITNN 1

o
MINN 1

Tag speed(KM/II)  Time to Stay in Reading Zone(msec)
2 20 540
3 30 360
4 40 270
5 50 216
6 60 180
A 70 154
8 80 135
9 90 120
10 100 108

= , = & " @
UAAAUIAIN Tag ﬂqlu Reading Zone NANUITITOANNU

) Nnsannanaesms 1¥lumsdoassenIn Interrogator 10z Tag
3 A o @ 4 ! o

ANV Tag Wudnlianudnaann 1Heannszuy ATCS MMseenuuy
: 9 o . Aa : = o n’; A 9 o
1wy 1y Reading Zone Mllszozneduiiion 3 was aniume 1Mnshauvedszyy
= ¥ a4 2 o ¥ v 4 ' °
innugndeunnigadsduifuszdeslimsdoassendng Tag uaz Interrogator i law
Y Y A o 4 A a a 4 ¥ a 4 o i
TnanfeviganaiiiiemniimsAananlumsdemsdoyaiia¥u  wamnsoimsde

: b X = A = 4 [ : A o ; dyd [3

314 Aoun Tag swindouneenuenlasuliiou AuniuszezMmMseenUUUTUNTIN

9 a o Ao v < ' & 9y =
ﬁ‘]u%mmwmsmwﬂ%umm NUNAABAIINLGTY Tag ﬂﬂu!ﬂﬂi'ﬁﬁ’]u’]ﬁﬂﬂi’lnﬂ'ﬂﬂﬁ'fq@qﬂ
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109 Tag Mszvudronsoinonld  dehlmugusofindeuiiduntudesmasses i
indouiidron i Bidunmidiqagaiiszunszannsahouldgndes Setusvilese
sueluil
1. sasusrlumsdadoyasznin Interrogator UOT Tag
2. Pnudeyaiihnsdauusaznszauns
3. $1U2U Machine Cycle T1Flumsiamsu-ds foyaszning Interrogator az
Tag

¥ b4 »
4. $3unsslunsmdn (Repeat Command) SENINNITVIUMTTOAT

o [ n wa £ 4 =3 3/ 9/
dmsunmlumslidouliasunes  lunsemoz@oudeyalvnsules 1
TyReaunsoiinsan1fndIe019wein13de Read Command 612 1 luvisiin 1lesm
v » 3
Over Head (IinSudunazinauqga) udrdoyaidavuia 1 Tuiznauily 10 dniazly
= - ¢ o d’ =3 4 9 o - o P~} A
Snniinuatiui 18 ldanus lumsdemsdoyaisns  4soofindednil  gllesnnidlu
o $o o ¥ ar § o
anufiqegandoh Wasduesiulianudete ldguiivine)  Tasansednnunaly

mrdanaziudeyaudazinldaning 30

P
NINN 40
msec

NPT "_

Stat  LSB Stop Bit

Bit
I Read Command l
| O7H |

uaasrnnmlunisdy ‘Read Command’ N81159 4800 10/
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& - o o ' o 9

sasaunszuums deansfioonuuy Bluszduin 14 sewudwalumsiaulvasuiees
¥ 3
F11i#) Read Command 9UA3EIY Interrogator WAsudaygna ‘ACK’ 910 Tag aunsononiiu
: T a \d dy
Tuneuagane 1

1. Read Command (ﬁwaz%’n) 11’5'1’321’1 2.08 msec

2. Response Data ABUASY (dataziy) 1917a1 41.6 msec

3 Write Command (el ttaz31) 1810 27.08 msec

4. ACK U8z NACK (dataziy) 141ha 2.08 msec
s o’;’ o o ot ° Ay 9/ =
aaiudiosansnldslaneaszaui - 14 sEsefIUMNMNIABIMIUBINGA
(Minimum Requirement) U02iMMIADIM5NATGA (Maximum Requirement) Tumsvina

i 4

Tasuaees 1daede il

1. fnsaaiiidiu Minimum Requirement

fmuald

4 ° o § .
t o = namdesmsiesiigalumshaulddiuiesunoziou  Tag

wamldluldsTaneaszaun 1)
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o
NINN 41

@ 1Byle=2.08msec
Interrogator \ M @ @208ytes=41.6msec
)

[0 [Tag 1D [ver oata [enc | _’@’__ (3)138ytes=27.08msec

W
WR CMND A L. (@)1Bvte=2.08msec
[WR} HD lVl'Dah!dk]
1 \Z@\\@_
' t 1+2+3+4
IACK *1FH" Min. Tlme= 7°2 ;e‘ u:‘:;
NCommam
\_\
= [ .
—.
7w ¢/
T Tag
Tag ID

a9 ¥ o
uﬁmnmmmmsuaunqﬂ

’ (-3 a c; A’ -3 o d'
wingdsznudt mahonvesldsTanealuszduil 1 seduge lafamsioui
] »

Interroagator YnMssuuaziufindoyail Tag duwiudesns  aszwumaihm 4
& a - P P o ’
ATTUIUMS AIUA AFTUIUMSN 1 TenszuIumsh 4 uaznan1fnniqaluidaznszuau

v » v
msfonai iFlunmsdedeyadaudinusnoudalingamotadsy @miunmnldlu
ATsUINMSMOIUMlUYes Tag oz Interrogator ivalintesnniflululasindion

o Q’ & .4 1 ~S ey | L :
ansodamld Wemsudunamlfiduliadiniilussuunsdedoyaeynan)  dulu ¢,
i o o ' o y o o A
71 1¥ Interrogator fimssmmaztiudindoyaduialulyslnneaszdun 1 fio
t_ = namlFlunszuumsh @) + nanilFlunszuounsi @+ naild
Tunszuumsi 3) + nanlflunssumumsi @

t . = 72.84 msec (1]
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2. AnsamideInsnniga
fmuald
Ay o ° Yo & ¥ o &
t = namdeamsnniigalumsianidise@mnasiiou Tag) ¥

aunsom ldnnnai g lumshaoulunszuaumsdnguea s Tanoaszauiisdanming

&
NN 42

RD CMND 1

Interrogator
8 10 1

1
[no] Tag ID]varoeta] e | @
Response Data

1Byte=2.08msec
@@

@ 20Bytes=41.6msec

RD CMND 1 @ 13Bytes=27.08msec
[ro]
1 8 : @ 1Byte=2.08msec
F)[Tag lDleDahlcN(] o
Response Data @ 13Bytes=27.08msec

1 1 110 1
WR CMND  [wr| HD [veroata [crk] B | (B 1ees=2.08msec

Read Command 1 13Byte=27.08msec
o 0 L O
1 1 10 1 1Bytes=2.08msec

WR CMND

e R EDEESE )T
——] Max. Time to be use =
14+2+3+4+5+6+7+8
1 =145.68 msec
ACK @

uaRsIMNRBINITNINTIgA

VINMMIZTWUT ¢, = P lumshauddnssuumsi 1 enszuaunsi
8 nazilunmiderioufnnnnsuuazdsfeyn udifissetnies gilesnndanaiidu
Machine Instruction 19 iws1zSismisonn)
oty
¢ = neilFlunszuumsi @) + nnildlunszuiunsii )
S lunszuuns® @) + naniunszuumsi @
i lunszuunsh 6) + nailFlunszuumsii 6)
i lunszuumsi 7 + nanilFlunssuaumsii @)

t = 145.68 msec [12]
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o v‘ 4 o o s Y Y =1
yusafony nalFlumsihaudmsullslaneaszaun 2 waz 3 NawNID

g1l ludnvazfonu awaaalumsian 2

a
ANTNN 2

1}Read Command 2.08 1 2.08 1 2.08 2 4.16 2 4.16
2|Tag Response Data 41.16 1 41.16 1 41.16 2 8232 2 8232
3| Write Command 27.08 1 27.08 2 54.16 1 27.08 2| 54.16
4] Acknowledgement 2.08 1 208 1 2.08 1 2.08 1 2.08
SINACK 2.08 0 0 1 208 0 0 1 2.08

*%* Calculation at Data Speed =4800 Bit/sec

** Spending Time = Time for Sending and Recieve each individual command

° o a e
u?{mmiﬂ‘m’)‘ul’JmVlﬁN‘m'nuﬂin'lmlﬂﬁ'llmﬂiﬂm 1-4

b4
aniud i
=] Ao 9 . v
Vimax = AIWEIGAVON Tag ndahhimsdemssznin Interrogator LS
Tag W 'ldgndes @ansodoms IdasylxAa 1oeglu Reading
Zone)
wldn

< 4 o
AT IaEAYDN Tag Tremnsammsdems Idgndesie
by > Lnax [13]
t . = 145.68 msec
:‘ ' é o o)
1AMNINN 1 A e, gagann i (13] Wuesa Ao
t, = 154 msec
= a o
N v =70 dlawas/F e
AU

V.. = 70 N lomas/A i [14]
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gty rdeamsfszuuhmsenuaziuiindoyn Tag 3ynataiisandsuiidun
ulsu wzdewitannuiasoiindeunifidunlulaudreanud iy 70 Alawnsde
F2Ta

Tumaliia {fol¥msdeenssznin Interrogator 1AL Tag Sauasasuaudui
nwolv (99.9% ‘ﬁyu'lﬂ) msaaniasolidndil metwzausaemhlimsdemssenin

» »
Tag Uz Interrogator AT M Idnanss

a 3 e o a A é o 3 5
MNATT NN 2 WHUIUIMISVUNINIUATUNIT 1 'lqﬂﬂﬂ (3113} emiwmmumﬂ%’nm

\J ar ‘g ar (] (-3 o’ L] ar ar L
ANNY VUAUIIUIUMI M (Retransmission) TundasnszuunsaszfSouiiouldade

L4

1 =]
A
NIYUN 1 7240 msec
Y
ASAIN 2 101.56 msec
ATHN 3 115.64 msec
A
NIUN 4 144.80 msec
] [ v » v [
Mnasud 2 senunailflumsdemsasunesduiansdin ldaniesiiqaly
SERUT 1 (72.84 msec) BN IFnanniiqa Tuszaum 4 (145.68 msec) vxwuh
} 2K 3 ¥ i » v
NAAFIMNIAMI321 TN Interrogator 1A Tag waziinsenuazioudnaniiounsdin
v 3 A 4 A A $ a '
) wlfnaindfsatunmitsandouiieglulauilesanaeuiidaonwEa 7o Tamasde
%2 149(270 msec)

ar 5 = o o 3 a A o A ‘: 1 *t a a ' @
FuiusmssitanuEroiindouiiiedumeau i ity 70 dlamsdssr Tug

-1

o hmniimssunasifoududy Tag uas Interrogator Savzdeds 1dvuasylsfia Aoy
Tag sxiAAoUR HRYU Reading Zone c‘?ﬁ?mnsnas,ﬂuﬂ"nuauﬂizqv‘“immmﬁmu‘lé'ﬁ'u #
m‘nm%‘whm‘lﬁ'ﬁ'«ff(ﬁmsmflulﬂﬂﬂﬂaaizﬁnﬁ 4)

1. fausa 20 auyvn. sndonld 4 ate

2. finmuda 30 aue. sndouls 2 ave

} 4
3. finusa 40 nusau. enyveuld 1 asa

.

»
finnusa 50 nusn. owavsuld 1 asa

(] »
fnusa 60 nu/w. oniould 1 ase

AN

4 =9 ] c’:
Ausa 70 auwy. @euld 1 asa
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1 4 1] . »
nMsnaandlgmmsAadianueInn  Yunnuuansamaeun 5 wasudliiimua
Reading Zone FaNsser 3 waslunmiisamdeuiininmseimmiminadoulasmsda

. 1 4
Tag ANnszonsosuadmnih udnihmsnageumunszuaumsae il

1 4 [
1. WM35AAAY Interrogator , RF-module Wazenoeme lugadvIn1seuazioy Tag |

Turn-On ti® 1% Interrogator MDA Read U102 Write Command

4

2. fMYMUA Reading Zone Tﬂtjmsﬁﬂﬁg\amummﬁ'lﬁ’ﬁﬁyuﬁﬂsamqun?nmnmmﬁ"auﬁvhu
iediuniss1aeedoamesasysanidu

4. nagouaMugnAsvssoyaionm 180n Tag nazdoyafifounauu Variable Frame Tng
nsilisudoya(Write Information)aduy Tag o liinsy B ﬁﬁ'ﬂgaﬂam‘éuﬁ’u

5. nannadeyaiitenSouifisudoyaiinaaoslouinedoyaiitm Idnnmsiunn Tag Tay

finmniheouaaIfInIni 44 (n) uaz ()

&
NINN 44(N)

“Write Data' Input Menu

Date (DDMMYY) Autometic by M/C

Time (HHMMSS) : Autometic by M/C
Location(0-255) : 10

Entry/Exit (E/X) : B

Balance (0-65535) : 3000

Press Enter if OK

.o

uaasmvensufiamesiionaaeslda ‘Write Data’

NN 44(0)
[Data Comparison
Data I/P Data to be Read
1. 005 00 009 170996 142021 10 E 3000 170996 142021 10 E 3000
2. 005 00 009 170996 142221 10 x 2500 170996 142221 10 x 2500

uaasmhesnSsuiisuramssnaang
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» ]
6. TUTOHM Reading Zone MwAMUEANGIUAWA 10-50 ATawasdedluslaoudas

» »
(3 o [y A o
ﬂ'J'liJL%"J%L"YI')ﬂ'ﬁYIﬂﬁ‘BG‘B’I 10 A133 INDYHAVDINITNRNIU

vnmsnageumsiuvegunsaidunuunyiwanldnnnsnaaesdennse

o ] 91 A P21 o - - =4
‘Yl'l»ﬂu\lmﬂﬂiﬂ 100% uu'nsm:maaunﬁwmmﬁ1‘1mnumm1ﬂmmizummn

Han1Inaasy

1). KamsnaasuMs 1FNu

L I J [ P>
wansnaaes lunszuaumItdu sunseagdnaladimsi 3

=
AITNN 3

32821 ANT-Tag amdiTag | Siauniafiougndes %
5 10 0 Taas/FTue 10 100 %
5 20 fi lawas/Aa T 10 100 %
5 30 nlawas/dalue 10 100 %
5 40 A Tawns/gaTua 9 90 %
5 50 filawns/¥Tus 7 70 %
HONTNARBINIANUIT AN AU
ndnhnmsnaaey ldnamsnaassdanauds  Idhmsiadaynaeniynues

1 o & g ar a A
NMATINYINOAANBUSVOIAYYIUAINTINNES
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2). SadyaNUINBAIOUANUD(Frequency Spectrum)iazMAIFIYBIN NG
wamnhmsnadeumsinauuds 1diaemnnnesnsnnnaaved RF-Module Aou

doononme 13anyUZIOUANDVBIFYIY (Frequency Spectrum) HARAIAININT 45

A
NNN4S

(AN Spectrum YOIFYYIUNDONIINNIATIYDI RF-Module

Tagldamstimesninmsianne 1
f). PIMHNIINMATIDY RF-Module
p= P a
-Spectrum UAWDNAN A 310 MHz

M8 9g9gA(Maximum Transmitting Power) 130 140 -21 dBm

V). lﬂ1ﬁ7!ﬂﬂ'\ﬂﬂ1ﬂdﬂ‘ll0\i Tag
a a a
-Spectrum UANUOINAN N 309.62 MHz

—ﬁ15~3ﬁﬂ’gf~1i1ﬂ(Maximum Transmitting Power) nialdfe -93.12 dBm
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3). JARUANIAYOIENINANBBNILL(Antenna Characteristics)
). INNNBT UNTATSNIAAUYBIELDINA
ki v v ¥
Weannszuuinimsesnuuy ianiulseaniamezvuegiunuanians
UNINTZNBAAUINYGYBIANYBINAAY ioanniludaf mue Reading Zone Taoldvnis
Y o é = s d' w o [
Saunnnes uvesensomemameususzuun ldsumsesnuuu Tasmsialuszos

" =2 )
Far Field "ﬁﬂlﬂu7$ le‘lﬁ'lu‘ﬂi’)\iﬁ'mﬂ']ﬂ'lﬂ

° 2%
MUIUTZOZ Far Field ¥0930801mA > 2D /A
D = Dimension N1NGAVBINIDINA
= 0.7 95
Ay v
wazANNOn lannmInaasd 310 MHz,

A =096 A5

8% Far Field > 2x(0.7)./0.96
> 1.02 WAT

o a ¥ < 4 o A
Tumsnaaesilidenld szoz Far Field = 10 was wesnnmoemealalnaunasguiden

v v
1Fuazns 11 Gain HUIAN 5282 Far Field = 10 WAs

'lﬁ'ﬂamﬂmaawmuwnma{uﬁauﬁm"lumwﬁ 46



NN 46(n)

Y

eng oy

"\'x»,'..

wt

fovcins

uamuwnmafummmummﬂ‘lu E-Plane
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MIWA 46(1)

HAALINIINDS UVBIm 81N A 1Y E-Plane HAARIN



MNN 46(R)

dB RELATIVE

uaAuNNMBs uaeeImaly H-Plane

TR S —
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~
NN 46()

i -

5

10 -

15 4

20

25

30 L. S e
-180 90 120 150 180

uﬁmuwnma%’wm H-Plane Tunnann

). Beamwidth UDIYDINH

mnuwnmaé’un15uwfﬂszmuﬂﬁu'ummammﬁ QZ‘IF’I’ Beamwidth U3zanat 50

24f1N

). IAAMIMNAI (Gain)
o a v ~ 0o w =3 ar d.
mmsiasmindavesmeenmalasmsnfTouiounuaoeinala Inaunasgun

N5 Gain (2dB) lAsmItdsvesansenma iy 8 dBi
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4). Yamasvesdayanuniuldlu Reading Zone
dhminaaesiamdivesdaanaiiid Tag vamlu Reading Zone lTAnanminaasids

waraa lunmi 46(9)
NN 46(2)

Increasing RF
Field Strength

s
s
. b
3 e A
B =AY
Tag / // /

5//4/ 3//2 Simulated

/ / /

/ / / Antenna RF

/ /
~ VP 44 Field pattern

1] 48w id] % ivad | i
v 3 I:f L OOK iYW LT F Tag Direction of Travel

\ \ U X
\ \ Ty W S '~ %

\\. i v = Y

Read/Write
Mode1 Mode1
Zone
A B <
-44dBm -38dBm -48dBm

amuaasidvesdganuniu1duSnuang Iu Reading Zone

& o w s A w a v = ° Yt =
m3iamdsvesdaanuiniy lduinumeg lu Reading Zone Taofimualvlszos lulaui Tag

a o =< = o = P
FUINNUEA A) WDAN Tag ngaau@a © Fuiluszenlszuina 3 was mun ldeenuuy

Wenadsde i

faniulangs A -44 dBm

o w Ao y:i

iaansulanga B -38 dBm
-48 dBm

faaniuldnge c
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5). IadyYIYNAIUAN)VDINT
(M). GNHULVDITYYUAINDANAIUMATUIAININTVEIOIINNDT  Preamp (30U

fou udneududng IC AvmvA(IC])

MWN 47()

HAAAUDMMWNYITR QAN S URRIUMA VLY
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% a aa a oS o ' U o
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AMABUMUILSS 92NUNInterrogator uazmummﬁgnﬁsaéfa'l“s’i’fnmqm‘lvl WoNsAs29

Sudyanuen Tag Hanegthednliniedroumunes
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a
NNN 48 (V)

° Yt A 9a St A4 P
u'dmmim"hl'l‘mmmsn”ﬁfnswwmm'lﬂuaz“l‘mﬂmmaumus‘uﬂs NnNadUN

FTVVUIMIITUMAIADY ( Inventory Management and Tracking)

- MRS ADUMUIMBI NS B, aUTIU

A Y o A A Ada T s
- msasndevdumapdanudalidia wu dadluhsy
a s a b d'd
- m3aaay / nuv T Fuiniisimgs
- MIAAMUAUANOUATIY
] b 4 ¥
Fregnans Inunaasdan il 4s@m) nsdill Tag szgmiludadal3dedaoumu

¥ v
(4B UAZENBDIMAVDY RE-Module 9zgmi11/Aada 13 Ganty Crane
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NNN 48(M)

@). MIAAMUADUMUILDI NNIGD

i uinssza@ (Personal Identification)
- idhnfasiszidadihelulsaweuna
- Wwiasdszdwmiinanulusdinsidesmsanulasaivga

L% o W S A o wva o o
- Unsdszdmsooun mﬂlﬂﬂﬂiz’)ﬂﬂ'ﬁ‘lj'liﬁﬂﬂ'l
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MIvadNiUUVaSB3INIA

a ~ o o 4:‘ P- 9 a £ 5 d" A Y
Tinniinusatiui 1daen¥meoimeauuy 0n lFnu Kiltisinnmunsny
3R] vy t 4
ruanudilfauludii VHE, UHF wazanuamiwn144ife 275 MHz (VHF Band)
APONULVENUMMANLY $17 UUMAIY Elements FUTANAINA nsafe du
PR Pe 9 A P P o +4 o LY
anuanz 1 1ee9naeeIma 010 7l $1UU Elements U0 SNST I VO
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AR 1az$119U Elements 1pTudvzimungAuamudgedin et lumsmui o

9/ ; 1 3 a 4’ o P
Elements 1MunTY Gain YOITWOINA ﬂ%ZUQQQ‘Uuﬁ’QU ANNINN A-1

P
ANINN A-1
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-1
D42 P et
=z
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o
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NMAN A-2

Director1

DrivenEI;meT

HarRIa U T NBUANYDIE WO INIA 010 5 Elements

Boom iy Tanzdm3uoa Element 819 dpafinisand1 durguinansves

A ¥ d v i *
Element duilving vila udaSudonliuinaues Boom Hidurigudnan Ingind 2-3 wh

-y (Y d? o o oA 9 8
FM5UAMWI1IVB Boom 92 YUAUSINIU Elements Naon1% w2 1d9nmnn A-3

ARRAY LENQTH IN A

=
NN A-3
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80
55 Vi
s0 e

a5 -
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as
30 //
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20 v
1.8 //
1.0 ]
/1/
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o/
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15719 Elements #1949 840U Boom @150y m151ah A-1 lumsesnuuy

P
MINN A-1

Table 2

Optimum Element Spacings for Multielement Yagi Amrays

No.

Elsments RDE DE-D, Dy-D, Dy-Dy Dy-Dy Dy-Ds Ds—~Dg
2 0.150.2 )\

2 0.07-0.11 )\

3 0.16-0.23 0.16-0.19

4 018022  0.130.17 0.14-0.18 A

5 0.18-0.22 0.14-017 0.15-0.20 0.17-0.23 A

8 0.16-0.20 0.14-0.17 0.16-0.25 0.22-0.30 0.25-0.32 M

8 016020  0.14-0.18 0.18-0.25 0.250.35 0.27-0.32 027033\  0.30-0.40 )
8N 0.16020  0.14-0.18 0.180.25 0.2540.35 0.27-0.32 0.27-0.33 0.35-0.42

DE—Driven Element; R—Reflector; D—Director; N—any number; director spacings beyond Dy should be 0.35-0.42 ).

HARITZULYAVD Elements #1991719UU Boom

31 luawemAuL eM 5 Elements idon1desiiszozvoaudag Element Fero i
R-DE {i5362 0.18-0.22 Lamda
DE-D1 15282 0.14-0.17 Lamda
D1-D2 §5202 0.15-0.20 Lamda
D2-D3 1i586¢ 0.17-0.23 Lamda

\J J ar ] 4 s
HAZVUIAATIIETIVEUADZ Elements vzAufvunadurhgudnan vealansild dwaas

Tupwn A-4
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P
AN A-4

0470

Q460 \ DIAMETER
_ \\‘, ys /\‘ < OF ELEMENT
(2]
x
§ 04%0 \‘\\_ A/s00
w // \\ e P
%‘ \ AN ~N s
§ oa0 NN F
> \ S Mso a
; = -~ "
w Q430

]

] ~~Moo
5 N7
* Q420
§ \A 1/50
W
)

0410 NG pd

) A
0.400 . £
1 2 3 4 5 6 7 8 9 10 # 12 13 14 15 16 7 18 1® 20 2

NO. OF DIRECYORS

o o ’ ° n v o
uammmfmwuﬁ SHIN ANVYIIVDN Elements (AT 81U IUYDY Directors Lm:‘,lﬁ'_uﬂ'lﬂuﬂ

N NYOY Elements

Sudenldmszoriidiiga Tuased A-1 inldon 9218 szozd1e 9 521IN Elements

1Ay AYINIIVDY Elements A199 Asandlumsni A-2

ﬂﬁN'ﬁ A-2
Calculation of Element Spacing
Description Freq(MHz) [Lamda(m) |R-DE(cm) |DE-D1(cm) [D1-D2(cm) {D2-D3(cm)
Element Spacing 275] 1.09090909]19.6363636 | 15.2727273| 16.3636364| 18.5454545
Calculation of Length of Element
Selecting Diametor of Element =Lamda/375 0.29090909 cms (0.3 cms)
Number of Directors 3
Length of Elements = 0.453 lamda 49.4181818 cms
R = Reflector Lamda = Wave Length(m)
DE = Driven Element D1-Dn = Director number n

ARYDINIAINIU Parameters A ¥BIUDINA 817 Nidon 1y
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o & A L. a oA Y dHq 9 P
mmugﬂxmumsnnﬁwﬂau( Radiation Pattern) ﬂﬂﬂ’d’lﬂﬂ'lﬂ')ﬁﬂmﬂﬂ'hfﬂ’lllﬂ’ﬂllﬂ‘l‘lﬁ'nl n

. (] > v
LANGNI9IN AIIENANTEBANLIY (Normalized Frequency) A1 1UITAI MUNHT A-S

]
MNN A-5

tia@adRadiation PatternYo3It 81N 0N

] > v
&M3Us Gain UAZE/B Ratio 1M Normalized Frequency @199 11 UTIAIAY 13190

A-3



Gain
(dBi)
9.16
9.18
9.21
9.24
9.28
9.31
9.36
9.41
9.46
8.51
9.56
9.60
9.63
9.62
9.57
9.44
9.21
8.85

<
ATNN A-3

F/8 Input

Ratio Impedance, O
1415dB  24.96 - j37.82
14.84 25.70 - j35.48
15.57 26.25 - }33.29
16.37 26.58 - j31.20
17.28 26.65 — j29.19
18.35 26.43 - j27.20
19.68 25.90 - j25.17
21.42 25.04 - j23.03
23.82 23.88 - j20.71
27.38 22.45 - j18.12
31.74 20.79 — j15.20
28.81 18.98 -~ j11.89
23.30 17.12 - jB.16
19.18 15.30 - j4.01
15.95 13.60 + j0.54
13.25 12.10 + j5.45
10.88 10.86 + j10.66
8.74 9.93 + j16.10

LEAIANUFURUSUDY Gain 482 F/B Ratio 111 Normalized Frequency AN

111

= = A oA 9 A v o s
uazi’l’m’rmﬂﬂmq nosntiuune 275 MHz llﬂzﬂ')’]ﬂﬂﬂm'ﬂﬂﬁl‘ﬁ\ﬂu 19 275.5 MHz Aa3UUM

»
Normalized Frequency Junsdidl Ueuvinu

275/275.5 = 0.9981IAEINAIT WA A-3U08

» v b 4
namn A-s T I3paautAvosmoemeiidenldnade Tuil

Gain
F/B Ratio
Beam Width

9.5dB
27.38 dB
60 93



MANUIN 2

mseanuuvlisunsy PIC

4 - ;
TumsiSouTsunsnielluTnsnoulnsames PIC 16C54 Mo Lgus

& z [ o. *

Foesdoyauvueynsuniuiimwiuiluszdomsmnanlumsianuaassoy  (Machine

é 4 | K ar o 3 Q o el
Cycle) cmﬁuogmmﬂm’éwmﬁmﬂpmmwm (Clock) minnl¥ @m3y pic lulasaou

o

Tnsames doyapannimmi1F (System clock) sziifwiiy 1 Tu 4 veannudves

Yy ¥
a o4 A

a o s o o ° Sa 1
ASamon) saiimelagUszasdiesihildnnunamsiauvessiigluns Execute uaas

»
@

fds Smsuudasideesiis1uau Machine Cycle MlEHau liviiu
[ » » []
lunmsiouTlsunsudemsitesudoyauny  szdlantfmiudianuiuiluiezdos
& 1] é o 1 A A 3 [ 4 o/
NSRRI (Delay Time) iHososutoyangnaauueynINGNADINOANIDAT)
=1 3 ) a0 1 d'dyd £ ° ’ )
Favesdoyacit Rate) Haaunendaeluniife Intermogator) FAWIDMUIN AT

v y
wotnununa lumsmiag 1daaletiede luil

=
NN B-1

:1.2.3 4 567 8 910
Marking  : 1 ! ooy L

ol 1| o o 1] 0] 1] 0] :
s 0 1 2345 67 5

LA Bit Stream Tunsdadoyaiuuoynsy
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o A y a v ©$_n 4 <4
vinamid €1 tileegludniz Standby lenimezegluaniz “17 niemiouniey
3 A 3 13 a =Y . 2
Hodudensd start Bit 1y “0"ud9zawdan Data Bit 8 1in fingavhuidiu Stop Bit 40
¥ v
faosndlu“1” duiu Tumsdadoyn 1 Tusl sxalszneudan Pulse Faumuiindrsq s

10 i a2 lunsaeisenn Baud Rate

19819 Baud Rate 4800 inda3u nunwds

4800 10 ¥ I Sec
1 “ 1/4800
-6
= 208x10
= 208 ].Lsec

»
aaiulunms@euldsunsy PIC ssdeammmluudas Un =208 sec
#14 Clock 4 Mhz
System Clock ¥ PIC W l1¥  =(1/4y*4 MHz

o
1 Machine Cycle Y93 PIC = 4/4x10 =1 [lsec
Y P~ v 9 a o
uozsrapudou Tlsunsumizananlvwenany 208 Lsec
2117 k Husmisiimesn unuswaunldlumsmizana luldsunsw
] =y gl [] o ;
uaz MWMNn1558n Sub-routine Yo lUsunsuniIuaINL

#Machine Cycles

call bit-delay 2
bit-delay mov  delay-cntr, #K 2
1 :loop nop
djnz  delay-cntr,:loop 3
ret 2

1 4 [ i d
Tumsns=t Loop $117u K szdpaihuite 1 afunedugea loop
» »
daiu T K loop 9ziiluesa K-1 a33
914791 Machine Cycle = Tn(X-1) + Fn
L4 - a' _~
Tn 5lu$1u2U Machine cycle yazdou luduada

Fn 5U$1191 Machine cycle ymizion lutluiie
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14U Machine Cycle f;"dﬁimi’mf;”d call, mov, ret
4 (K-1) +3 + C = 24+2+2+4(K-1) +3
=4(K-1)+9
= 4K-449
Machine Cycle 37U = 4K+5
1 Machine Cycle Y404 PIC, t = 4/f; f = mmﬁ‘um Crystal ﬁal‘l’f’
aunanwed Tusunsuideld Crysal aid £
= (AK+5)4/f
= (4K +5)
fUIAIUBY Program Fl¥Miianm = munaves 1 ﬁﬂ(tﬁaﬁﬁamaﬂﬁwaﬁ)

AN 1 1IN 1/Baudrate

]

= 1/B

y
MIITRsUY  (4K+5)t=1/B

K = ((1/Bt) - 5 )4 - 1]
Tash B = Baud Rate
t = a1 11 1 Machine Cycle = 4/f

froehaf 1. 19 Crystal 4 MHz & Baud Rate = 9600 1N/

-6
Bt = 9600x4/4x10° = 9600 x1x10
1/Bt = 104
K = 104 -5/4 = 24.75

K = 25

feehaft 2. 14 Crytal 2 MHz , Baud Rate 600 Tv/3u1i

Bt =600 x 4/2x10° = 1.2x10"
/Bt  =8333
K = $33-5/4

K = 207
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b 4 * v
SN 1) 515U M K 1ieANaues Crystal 4 MHz 1z 1 Baud Rate

b 4
e Tagvhnsdiaes a1 1/Baud nFoumon Tdnams$ravsdsdelalil

Baud Rate(BPS) 1/Baud K Simulation Error
1200 833 207 833 0
2400 417 103 417 0
4800 208 51 209 +1
9600 104 25 105 +1
19200 52 12 53 +1

1500AIUY Program Delay A353iA1 K 061124 0-255 (0-FFH) 10zA30UAN Baud Rate #
doamsfaud 1200-9600 UNaAIUMN
Tunsaiihiil nop 95/ loop 180 A1 K WIAIiuA31 255 N Baud Rate 1200 1ioiky

nop 4811 Loop Inajiushlie K 711200 BPS aamae 207

Il

91 K 1/Bt-5/4

1 o d’ d‘ a
#i1 4 1HA9N Inter loop M3oU Tuilue3s

nop Tn Fn
djnz 3 2
4

& . < ' o 4 o
IMON9IN djnz = 3 Cycles AINUAD HaAe 4-3=1 NAD nop 1 A3

inlitail = 3 + nop IIVYMMTINIZAUYRIA K T Baud Rate #1914
K = ((1/Bt) -5)/3+hop
34nop = ((1/B)-SyK

nop = ((1/Bt)-5-3)/K
K = 250 # Baud Rate = 600 Crytal = 4 MHz

Bt = 600 x 4/4x10° = 6x10

1/Bt = 1666.7
nop = 1666.7-5-3/250
nop =3.6




e K Snadei nop = 4 afa
K = (1/BY)-5/3+4
Bt =600x4/4x10" =  6x10°
/Bt =1666.7

K 1666.7/7

K = 237

v L4 v
. ¥ nop 4 4 A% 9214 A1 K = 237 71 B = 600 Ua f = 4 MHz
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s1eazdanllsunIuAUgNMIINNUYL Interrogator

#include <stdio.h>
#include <bios.h>
#include <dos.h>
#include <conio.h>
#include <string.h>
#include <ctype.h>

#define COM1 0

#define DATA READY 0x100

#define SETTINGS ( COM 4800 | _COM CHR8 | _COM_STOP2 |
_COM_NOPARITY)

7/4#define SETTINGS ( COM_9600 | _COM CHR8 | _COM_STOP2 |
_COM_NOPARITY)

#define ESC 0x11b

void SendMessage (char *Str);

char ChkSum(char *Scr) ;

int main (void)

char,key8,CmdBuff[81],Str[80],*WRTCmd= "WRT",Buff [80],
numf ,.chksum;
char *msg0 ="\xODRDT\x0D", *msgl ="\x0DWRT1234X",

*msg2 ="\x0DST1\x0D", *msg3 ="\x0DST2\x0D" ;
unsigned int in, out, status,k16,len;
int i,value = O,x,y,c,xx,yy,Loopflag,cn,cmp,first;

Buff[0}] = 0; cn = 0; first = 0;
out = 0;

Loopflag = 0;

CmdBuff [80] = 0;

c = 0;

//initial com port
_bios_serialcom(_COM_INIT, COM1, SETTINGS);
clrscr() ;
gotoxy(1,2);
cprintf("... TAG RECEIVER oA rr\n) ;
gotoxy (1, 25) ;
cprintf ("F1 = RDT F2 = WRTxxxxs F3 = STl F4 = ST2 F5 =

Enter new data"

" F9 = reset \r\n");
gotoxy (1,4);
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k16 = NULL;
while (k16! =ESC)

if (Loopflag==1 && cn == 0)
SendMessage (msg0) ;

status = _bios_serialcom(_COM_STATUS, COML, 0);
if (status & DATA_READY) :

{
out = bios_serialcom(_COM_RECEIVE, COML, 0) &0
xX7F;
if (out != 0 && first != 0)
{
y = wherey () ;
if (y>=24)

-clrscr () ;
gotoxy(1,2);

if (c<80 && (char)out != '\r' && (char)out != "\

CmdBuffc] = (char)out;
C++;

}

else

CmdBuff[c]l= 0;
c = 0;
if (strlen(CmdBuff) !=0)

{

XX wherex () ;

vy wherey () ;

gotoxy (65, 1);

cprintf (" | ;
gotoxy (65, 1);

cmp = strncmp (CmdBuff, "TAG", 3);
chksum = ChkSum(CmdBuff) ;
cprintf ("%$s",CmdBuff) ;
gotoxy (xx, YY) i

}

putch (out) ; //print out to crt

}

//check key press
if (bioskey (1) )

{
k16 = bioskey(0);
key8 = k16&0x00£f; //low byte
switch(k16)

{
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case ESC:
break;

case 0x3B00: //F1
SendMessage (msg0) ;
break;

case 0x3C00: //F2
SendMessage (msgl) ;

break; .

case 0x3DO0O0: //F3
SendMessage (msg2) ;
break;

case O0x3E00: //F4
SendMessage (msg3) ;
break;

case 0x3F00: //F5

printf ("\n Message to Send :");
scanf ("%$s",Strx) ;
sprintf(Buff,“WRT%s",Str);
SendMessage (Buff) ;
break;
case 0x4000: //F6
if (Loopflag==0)
Loopflag = 1;
else
Loopflag = 0;
break;
case 0x4100: //F7
gotoxy (1,1);
printf ("a\n") ;
break;

case 0x4300: //F9
x = wherex();
y = wherey () ;
clrscx () ;
break;

case 0x4400: //F10
break;

default:
bios_serialcom(_COM_SEND, COM1l, key8);

T
}

if (Loopflag==1)

cn++;

if (cn>=800)

cn = 0;
}

first = 1;

}

return 0;

}
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void SendMessage (char *Str)

unsigned int out,status;
int len, i;

len=strlen(Str) ;
for(i=0;i<len;i++)

//write

_bios_serialcom(_COM_SEND, COM1l, Str([i]);
//read

status = bios_serialcom(_COM STATUS, COM1l, O0);
if (status & DATA_READY)

if ((out = bios_serialcom(_COM_RECEIVE, COML,
0) & Ox7F) != 0)
putch (out) ; //print out to crt
}

char ChkSum(char *Scr)
char al;
int i;

al = OxFF;

for (i=0;1<17;i++)
al "= Scrlil];

return(al) ;



;Tx inverse

MNAKNUIN 4

Ly 0
seazdsallsunsuniugumsmnauel Tag

; - pause 200
; - ra.0 is supply of Tx
; Receiving RS-232 (inverse) And Echo Serial

PROGRAM: TAGCARD.SRC

;constant
NULL

LF

CR

Buff

only

ms

delay
RcvByte
CmdSize
MaxCmd
BlockSize

;address
CmdBuff
DataPos
CmdBuff
IDblock
IDblock?2
block 2

pointer
AX
BX
CX
DX

ah
al
bh
bl
ch
cl
dh

oo

[T TR T 1 mon

LA (| S | | O 1

00h
0Ah
0Dh
07h

251

08h
03h
05h
04h

10h
13h

18h
1Ch

00h
08h
0Ah
0Ch
OEh

08h
09h
0Ah
OBh
0Ch
0Dh
OEh

;gerneral reg in 54,65,58
;delay const 1 ms in’

;size of block to receive
;command size 3byte
;Maximum Command

;size of block

;location of data in

;start address of ID
;start address of ID

;£r(0) file pointer
;argument

;base

; count

;data



dlL = OFh

bitkK = 50
operation @ 4 MHz

half bit = bitK/2
;I1/0 port name

spkr = rb

spkr bit = 00010000b
serial_out = ra.2
serial in = ra.3

; Org 0 sets
org 0

device
reset main
’-*** main * k%

; Set up I/0 ports.

main mov 'ra, #00001010b
serial input.
mov 'rb, #11101111b
mov rb, #0
mov ra, #0
mov ch, #20
mov dh, #10
call Sound
jmp Hello
:InitRx mov FSR, #CmdBuff
buffer ‘
:Receive call Rx232
;call Tx232
mov w,al
Xor w, #0Dh
(0D hex)
jz CheckCmd

check command

mov pointer,al
CmdBuf £
;test receive byte is full
inc FSR
mov w, #0F8h
Xor w, FSR
jnz :Receive

display

;if full RcvByte

; for

122

4,800 -baud

;as shown in table.

;speaker bit is rb.4

ROM origin to beginning for program.

picl6c54,xt osc,wdt_off,protect_ off

;Use ra.3 for

; Erequency
;duration

;point to command
;get 1 char in al
;echo to PC

;test Enter command

;is Enter command

;else store char in

; OEOh+CmdBuff+RcvByte

;test buffer full
;no goto echo to



_ jmp
valid or not

CheckCmd

; send back to PC ---
send data is point with Buff

;input =

14

:SendBack mov

output
mov
or
Tx
mov
call
mov
call
mov
call
:Sends mov
mov
mov
call
inc
djnz

:echo

mov
call
mov
call
mov

input
mov
and

T

Buff,

'ra,

w,ra
ra,#00000001b

ch,#200
delays
al, #0Dh
Tx232
al, #0Ah
Tx232

FSR,Buff
cl,#RcvByte
al,pointer

Tx232

FSR

cl, :echo

al, #0Dh
Tx232
al, #0Ah
Tx232
'ra, #0000111i1lb
w,ra
ra,#11111110b

;end :SendBack

;clear CmdBuff with CmdSize

mov
mov
buffer
:clrBuff
inc
djnz

mov
jmp
Jmp

;end main

;%% Sound ***

clr

cl, #CmdSize
FSR, #CmdBuff

pointer
FSR
cl, :clrBuff

FSR, #CmdBuff

SayBeep

:Receive

#00001010b

123

;check command is

;al = flag ,bh = #Cmd

;on ra.2 to

;on ra.0 to supply
;pause
;send cariage return

;send line feed

;jpoint to first buffer

;send cariage return
;send line feed

;off ra.2 & ra.0 to

;off ra.0 with supply

;count command size
;point to first

;clear buffer
;next
;is all

;reset buffer

;send beep with bh
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;Working send out put to toggle spkr_bit

;input freq in ch & duration in dh
;use ch,cl,dh,dl
;no return

Sound mov dl, #50
loop
:next mov cl,ch
xXor spkr, #spkr_bit
:loop nop
nop
nop
djnz cl, :1loop
dinz dl, :next
mov dl, #50
djnz dh, :next
ret

;*** Receive RS232 ***

;start internal

;start count
;toggle spkr

;count 1is zero

:réad data in serial in pin and wait until receive byte

ok

; AX BX CX 0D

; ah al Dbh bl ch ¢l dh dl
; 08 09 OA OB 0C 0D OQE OF
; X 0

;call delay x

;no input Argument
;return in data al
Rx232

:start bit sb
lll

serial_in

jmp :start_bit

Keep watching.

;Detect start bit.

;No start bit yet?

;half delay time.
-half bit time to

;middle of the start bit.

mov ch, #half bit

call delay ;Wait one
the

jnb Serial in, :start_bit

is still good

;continue.
mov ah, #8
data bits
clr al
byte to get
data.
:receive mov ch, ##bitK
call delay
time.
movb c¢,/Serial in
bit into carry.
rr al
bit into

;If the start bit

Otherwise, resume waiting.

;Set to receive 8
;Clear the receive
;ready for new

;bit delay time.
;Wait one bit

;Put inverse data
;Rotate the carry

;the receive byte.
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djnz ah, :receive ;Not eight bits
yet? Get next bit.

mov ch, #bitK ;bit delay time.

call delay ;Wait for stop
bit.

jnb Serial in, :exit ;check stop bit is
valid return

jmp :start_bit ;Framing Err goto
start
:exit

ret

;*** gend RS232 (inverse) ***
;send data in serial_out pin

; AX BX CX 0D

; ah al bh bl ch ¢l dh dl

; 08 09 O0OA OB 0C 0D OE OF

; X i X
;call delay x

;input Argument in al
;no return

Tx232 mov dl,al ;load in data reg use
to send byte )

mov ah, #8 ;Eight bits in a
byte.

setb serial_ out ;Start bit
mov ch, #bitK ;bit delay time.
call delay ;delay Start bit.
:xmit rr dl ;Rotate right moves data bits
into
;carry, starting with bit 0.

movb serial out,/c ;* inverse bit *

mov ch, #bitK ;bit delay time.

call delay ;Data bit.

djnz ah, :xmit ;Not eight bits yet? Send next
data bit

clrb serial_out ;Stop bit

mov ch, #bitK ;bit delay time.

call delay ;delay Stop bit.

ret
;end Tx232

;--- this routein can~t USE call again ---
;*** ghort delay ***

;delay time in 1 ms ch = 251

;SUSE ch

;no return

delay

:loop nop
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djnz ch, :loop
ret
;*¥** long delay ***
;delay time in ch

;SUSE ch cl

delays clr cl

:1loop nop
djnz cl, :loop
djnz ch, :1oop
ret

;*** gelect command in table **¥
;bh = select command

;bl = select char in command
;return char to select in w

CmdTable mov w,bh
jmp PC+w
jmp CMDO
jmp CMD1
Jjmp CMD2
Jjmp CMD3
jmp CMD4
ret

CMDO mov w, bl
jmp pc+w
retw 'RDT!

CMD1 mov w, bl
jmp pc+w
retw '"WRT'

CMD2 mov w,bl
Jjmp pc+w
retw 'ST1?

CMD3 mov w,bl
jmp pC+w
retw 'ST2!

CMD4 mov w,bl
jmp pc+w
retw 'TXZ!

;end Cmdtable
;--- String Message ---

LineFeed jmp pc+w
retw CR,LF
MSG1 jmp pC+w
retw CR, 'PIC16C5X READY...',6CR,LF,NULL
MSG2 jmp pc+w
retw '"TAG53928',NULL

ORG 100h



DoCmd mov w,bh
cje Dbh,#0, :DoCmdo
RDT
cje Dbh,#1, :DoCmdl
WRT
cje bh,#2, :DoCmd2
in block 1 ST1
cje bh,#3, :DoCmd3
in block 2 S8ST2
cje Dbh,#4, :DoCmd4
TXZ
;-- Get ID ---
;send ID fix code in ROM
:DoCmdo mov lra, #00001010b
output
mov w,ra
or ra,#00000001b
T
mov ch, #200
call delays
clr cl
pointer
:loop mov w,cl
call MSG2
mov al,w
call Tx232
inc cl
cjne cl,#08h, :loop
mov  Buff,#IDblock
jmp main:Sends
:DoCmd1 mov Buff, #CmdBuff
before send back
jmp main:SendBack
;-- command write block 1 ---
:DoCmd?2 mov cl, #BlockSize
size
mov ah, #DataPos
mov al, #IDblock
destination
jmp :tranfer
:DoCmd3 mov cl, #BlockSize
size
mov ah, #DataPos
mov al, #IDblock2
destination

;tranfer data to ID block 1
:tranfer mov FSR,ah

(4 byte)

;Cmd
; 0 Read
;1 Write
; 2 Store
;3 Store
; 4 send 1

;on ra.2 t
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command
command
command
command

oop

O

;on ra.0 to supply

;jpause

;clear string

;point to

;send 1 char

string

;point to next char

;load ID

;set posit

ion

;ID Block tranfer

;start pos of
;start pos of

source

;ID Block tranfer

;start pos of
;start pos of

source

;load source



mov Buff,pointer
mov PSR, al

mov pointer, Buff
inc ah

inc al

djnz cl, :tranfer
mov Buff, #CmdBuff

send back
jmp main:Sends

:DoCmd4 mov !ra, #00001010Db
output

mov w,ra

or ra,#00000001Db
T

:sendloop moVv al,#41h
call Tx232

mov ch,#10
call delays
jmp :sendloop
;end DoCmd
;*** Send Hello to PC***
Hello clr bl
base pointer
:loop mov w,bl
call MSG1
mov al,w
test al
jz main:InitRx
string exit
call Tx232
inc bl

jmp :loop
;end Hello
;*** check command ***
;check command in CmdBuff
;output bh hold command

CheckCmd mov
mov

FSR, #CmdBuff
ah, #CmdBuff
string

jmp IsCmd
command
:Chkflag test al
jnz DoCmd
valid comand

;else invalid command
mov FSR, #CmdBuff

;save in buffer
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;select destination
;copy to destination

;next source
;next destination
;end of block?

;set position to
;on ra.2 to

;on ra.0 to supply
;send A loop

;send 1 char
;pause

;clear string

;point to string

;is null
;if the end of

;send 1 char

;point to next char

;reset buffer
;address of source

;find is valid
;test al

;if al is not 0 is
;No. command in bh

;reset buffer



129

jmp main:Receive ;Receive again
;end CheckCmd

;*** find command in table ***

;ah = address of source string

;al = success flag

; AX BX CX 0D

; ah al bh bl ch cl dh 4l
; 08 09 OA 0B 0C 0D OE OF
; i o} o X

;call CmdTable X X

;Use FSR point to string

; bh hold command

; bl hold the next byte

;return command No. in bh

al = 1 is a valid command

i

; . al = 0 is a invalid command
IsCmd mov FSR,ah ;point to source
string
clr bh ;first command
clr bl ;byte count
:nextb call CmdTable ;1look up command
XOor w,pointer ;compare in source
string ’
jnz :nexts ;not equal chage to

next command

;# is equal compare with the next char *

inc bl ;1s correct point
to next char
inc FSR ;and inc pointer
cjne bl, #CmdSize, :nextb ;check command size

;% found command valid code *

mov al, #01 ;set success flag
jmp rexit
:nexts clr bl ;restart point to
the first byte
mov FSR, ah ;restart the first
byte of string
inc bh ;point to next cmd
cjne bh, #MaxCmd, :nextb ;check command max

;* not found *
clr al ;clear success flag
rexit jmp CheckCmd:Chkflag
;end IsCmd
;**%* Beep Sound **¥*
;bh = hold command
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SayBeep mov bl,bh ;load No. command
in bl

inc bl ;add command +1
:beep mov ch, #20 ; Erequency
mov dh, #10 ;duration

call Sound
mov ch,#75
call delays
djnz Dbl, :beep

jmp main:Receive
;end beep
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ﬁﬁwﬁsnazﬁmu (Terms and Definition)

1. Electronic Identification (EID)
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9. Radio Frequency Identification (RFID)
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3. Tag
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4. Transponder
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5. RF-Module
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6. Interrogator
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7. Reading Zone
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