diinveayanany wizosundaranses

SeUVNTIDTDVTUAIG I RFID

Stock Checking System by RFID Technology

Tag
o
as =
mealds ey
HNATINAUY WIUMES

WNAINSAING 93NN

VN e i T
onain.. 2032 b k9072
S J9ER. 2049 .

Jiviiersiinonsrannran sesisen

[ ¥ =)
SITRGLITA

= ¢t g Y = LY
B ayaniinusthiluduniisvesmsAnmaunangasti wainnssumansiama

a1vIvIFInIsuInsanuINy
A =i ¥V W
amiumalulainszaounannganmsaanszi

UnrsAnu 2548



& ] a v v
lﬂﬁﬂ@ﬂsjﬂﬂﬂﬂmﬂa‘!ﬂﬂuﬂ]ﬂaﬂ RFID

Stock Checking Devices by RFID Technology

Tag

W 1) RUUKY 45010481
WA WOUT  WINUES 45010491

WA WINNE  891NSAUT 45010497

J T
21158 nUInyn

HEl. HANS  a5ziDa

= ¢ 4 ot = Wy
YianimustiilumiuntavasmsannmundngasiSuanininssumanstiodin
MMEMIAINTIHINIAINANY
agumalulagwizesmndudgunmsaInnsza

YUnsdanu 2548

' } 73
Hin 156, Wi,

(295lp). 400 T
| eenseennnc 979
HIM T35,

(m%;a) %

s,



USganidnusiinisinu 2548
AAIFIININTIY INTANIAY
augdanssumans anrtumalulaonszssundudnaunmsmansziia
1599 T2UUATIONBUAUMAIY RFID
Stock Checking System by RFID Technology
Yo o
AvATh
a
1 wunlde Rouny 45010481
2. WNETIWOM1  WINUMG 45010491

3. wamm wiind e 45010497

................... f?fﬁﬂf D115 IMUTNE

(WA, WHNMT T52198N)



JEUUAIINTOURUMANY RFID

Stock Checking System by RFID Technology

Tae win nldy Rouny 45010481
HNTT WU WIBLLEY 45010491

UWT2 WSANG  05WSAUT 45010497

et o o
10 10nUT AN HA. uing A5z

unfinge
» 1 »
Tasenuilihinrenuildszun RFD Tumsasnasudud laoszuy RED & 9214
o o o o w4 iy » 4w
A2 Tag UAg A1 Reader TUMsIRLUOzAT19a0UTUA 33 TnTaauiing]d Tag lumsiiutoyaves

fAud uoz 19 Reader iMoAs 19 aBUFUA 1AL 1NT0AIVAN Reader HIuRUnTalFousafu T3 1the

Abstract
This project presents RFID (Radio Frequency Identification) technology which applies for
stock checking. The system includes tag and reader to store and checks stock’s data. In this project, tag

will be assigned to keep stock’s data and reader will be assigned to check stock’s data and Reader can

be controlled by Network Interface Card.



mUey

4 .
uni 1 umh
1.1 anudfguazhmn
a o
12 Jaguszasdvealassnu
1.3 U0Uaav0alnseans
1.4 F5dutivau
UM 2 nguuozninnis

2.1 HanA1in 1911404 RFID

2.1.1 R IN8HAN3 01N ( Transponder )
2.1.1.1 ¥ilaveaunnd
2.1.1.2 malulabvesnsiieanud
2.1.2 193098y o ( Reader )
213 anudvonduwing
2.1.4 RFID faiotna 15
2.1.5 szinnye 53U RFID
2.1.5.1 RFID fi$1uun Tasusniaveantizonnuit
2,1.5.2 RFID fisuunlnodnumzmsndounsdaaio
2.1.5.3 RFID A$ 100 nauamuaninsnuedss i
2.1.6 nszuIuMssuddoyaves RFID
2.1.6.1 N5%UUA1T Half Duplex (HDX)
2.1.6.2 72U MUM3I Full Duplex(FDX)
2.1.7 Wi unnd
2.1.8 mn TuTadmsdhsWanazoonse
2.1.8.1 msidsiadoya (Signal Coding)
2,182 minausHadoyafuARUNIHE (Modulation)
2.1.8.3 m'it’f'mﬁ'uﬁ'tymumaaﬂ'lﬂ (Transmission)
2.1.84 M500ATOYABBATINATUNINE (Demodulation)
2.1.9 mflesfumsifanisyufiuuaitoya (ANTICOLLISION)
2.19.1 Fifesfudoyasufununlendrads

ﬂﬂna(ﬁ‘equency domain anti-collision)



2.1.9.2.2 A5 tlosiudoyamuiuuun 14015819
adnm(time domain anti-collision)

2.2 gudoya MySQL
2.3 Delphi 7

2.3.1 Jo1Anna Delphi 7

2.3.2 D4UTTNBLOS Delphi 7

233 nwazduavosronTnuudidiiy
2.4 Ethernet 10 Bord

unfi 3 n1sAnOoMIaYMseRNILY

3.1 MIONLLLAILYDS RFID

3.1.1 EM4095 : @1u/¥ay at1@and My 125 kHz RFID iuamadu

3.1.2 Tag : Multifunctional 330 bit Read/Write RF-Identification IC

1.1.3 TilsTaneanisaadadoms

3.2 szuugudoya
3.2.1 ¥amsgudoya Mysql A2t phpmyadmin
3.2.2 aseanuuuszuugIudoya

3.3 m3eanuunT15unsy Delphi
33,1 SunoumsdarofuFSeanoia
3.3.2 HAPMIANUVDITZUD

3.4 mimm}nms?lm’ilﬂm?mémﬁmutyjm

unfl 4 MNAeRZNANINARDA
4.1 Mifadyanmveuniossmdy g

4.1.1 Fymouna2495 Tod EM409s viue Tiflunnd

4.1.1 Fyauvs93993 ToF EM4095 vauzliunnd

P

4.1.1 Fygnainiuiasveslod EM409s ud7
4.1.4 mifadynudiuivesdeya
42 dvesTsunsui ¥ lums Andosundssd mdyans
4.3 uanes M AL Ty
4.4 HamsnAaEITIUADUMs TaTlakunT a1y

c;a o o
unil 5 agtiasingizvng

21

22
24
24
24
25
29
33
33
33
36
39
41
41
43
45
45
47
48
54
54
54
56
57
58
59
62
62

65



= o
Unn 1 Unun

msUeygl

Ui 2 nqEuasnann1s

z‘lj‘ﬁ 2.1 gﬂf"ftgapm sequence terminator Y945H® Manchester

71 2.2 medemisrenianieseuiu unnd

71 2.3 299siouiAgsvoas sl RFID

o o 1 =
119 2.4 umnd v8953 1D EAS szlimwizimoinimetiuden

7A2.5 1meInAuBITZUY EAS

54l

1 2.6 199 TNYVIRVIYDI Close — Coupling

L)

51U%2.7 29931M6UIAB U Remote Coupling M50 Inductive Coupling

517 2.8 29951A8DIAVI Long Range

51171 2.9 521V RFID Hwtisawilsiduvosszu

= ] ¢ ' VA A 4 Y
g‘].h"l 2.10 ﬂﬂ@ﬂqﬂﬂzllﬂii.lﬂ.l'i]\‘ilmﬂﬁll‘lj‘ljiﬂuﬂtl'ldlﬂﬂﬁ punnomng

0

UTNUMIATITABUVD reader MINVIBITUTUYNLOARTY

foglumiisanusedndeiiios iomiynvesdayavsoamise

o A "o e a s
ﬂ')'llﬁni]a‘iﬁfallﬂﬂﬂ‘UTTTﬂﬂlJﬂﬂlﬂlﬂ@ﬁ'ﬂl‘ﬁ‘ﬂl‘ﬂuiﬂﬁl‘l.lﬁl.lﬂuﬂ

] S »
yoesialuw? Tunszusumsiiveyaianualumiseany

(128 TnFFeaiuwet) ansoneld 14t 1aneiile

s 2.11 udonlaazunsuapumnd@ou 8RRy cryptological

SEUINUNAAT reader

gﬂﬁ 2,12 1151A4 Full Duplex , Half Duplex i101Z Sequential System

vual JoyaszdI91nA IReader 11/63 Transponder

138071 downlink lm"i]’lﬂTmnsPondervlﬂEfQ Reader (30071 uplink

jUn 2.13 witeumImienhfidanamsadeadeues Tag

‘i]'Iﬂﬂﬁx‘i\ﬂ‘u‘il'ﬂi'lﬁ‘u'llllLlJlHﬁﬂﬂliJﬂUl!lﬂJﬂﬂlLﬁSﬁ'i'l\ﬂﬂﬂﬂﬁ Reader

5117 2.14 mssenuuuunad

=]

71

L.

N 2.1

117 2.15 mslnavesdyanaezfoyalusznumsfemsuudiaea

6 sHofya 1 NRZ

517 2.17 svadyg o Biphase

4 4 < :
117 2,18 Tu ASK anugavessesnauzasuTeiuzey 2 aonus

eg‘ LY = 3
ﬂuﬂﬂﬂﬂﬂ]ﬂn’ﬁﬂﬂﬁuﬁrﬂﬂ

lj‘ﬁ 19 2FSK ﬂzaﬂa&m;ﬂaamwnwaaﬂaumwﬂmmﬁmmm

717 2.20 PSK ﬂ:ﬂﬁmﬂﬂnnﬂsqmaunmﬂauuﬁmuwawaga

10
10
11
11

13

14

15

15
16
17
17
18

18
19



7118 2.21 unndwawadrluvinahavveussowmudygud 20

mudluamgueanssuiuvesdoya

222 gluunlunsiafugnideya 22
310 2.23 usraams Feudaszwinan1s PHP f Mysqgl 24
31 2.24 AouTwualimy MySQL Access 25
307225 AouTmuATLNG Varian Freeware 28
31/ 2.26 Ethemet 10 103A 29
517 227 wamsFIogenTIdouds Ethernet 10 30
517 2.28 naaa Tnsaadavoarenss 31

UN¥ 3 MIRHINZATIBBALLL

7107 3.1 urasusuA IS 33
31 3.2 1103105 EM4095 34
3107 3.3 29037140 EM409s fu'luTnsnoulnsnes 34
gﬂﬁ 3.4 NANN5Y932VY RFID 35
510§ 3.5 520U RFID Taold 15557 36
337 3.6 vionlaezunyy 36
311 3.7 M3GuRaRaIEN 13 Reader Al Tag 37
5307 3.8 Ul nedyanuvuzdoudeoya 18
317 3.9 phulumsidou 38
310 3.10 T unsuadugmdoya 41
397 3.1 szpugudoyavoenomsdud 42
3107 3.12 grudeyavesdoyadud 43
I ERE! nametumeumsTamvesTsunsy Read 45
R ER! yamatumsuns Vs TSNz Write 45
P ERE funsumnamesszuunsde-nududy 47
g;ﬂﬁ 3.16 fuﬁﬂn"lﬂazuniuﬂumt’huﬂmﬂumsﬂmﬂﬂm?mém Toyey ol 48
317 3.17 vesadisesiun To/ To 49
71171 3.18 vdealavzunsvesuasadisesiua o/ To 49

A 3.19 nenFendn Max232 uie 1CL232 ihfunesmoyniuvesnouRImesIaz

luTasnoulnsames MCS - 51 50
A o s
51/9 3.20 namsmshauves lulnsaeu Insamed 51
A T o
114 3.21 uaargss lugwnugulyasaeuInsaans 52

3071322 msUszyndlduvesmsa Ethemet 10 53



unfl 4 MINABBIATHANIINAREY

51% 4.1 2995 lo% EM4095

5U% 4.2 ANUBNAZILIAYDIFLONUNTIWINIAVIN 1 Y992305U041 10T EM4095

L] 0 o

h.

719 4.3 ANuduazvIAToIFANUN AW IMAYIN 2 YDI3995994 10T EM4095

[

&

r

5171 4.4 Anwdvesdyanafimwemauf 1 uez 2 ufsnfivuiuvesssveslod

L.

EM4095
11 4.5 vinavesdygraimuoenand 1 uaz 2 ulsudisuiuverssvealed

EM4095

R.

71l 4.6 dyanuicnuoInani 1 vearsesvesled EM409s vaizliusuihedoya

2

31l 4.7 Fyapafitgeinavii 1 diedwiveseenyeaesves 1o EM4095

51lfi 4.8 dygannoudyymneuiizdlod EM4095 Aianinmeninaii 1
o o o & o
uazrdannialod EM4095 ¥33a91n41 DEMOD_OUT
319 4.9 dafvsadygnuiifannaeeimani | vesnsvesled EM4095

1

¥
51¥i 4.11 naasasumsvisdui

4.10 Ml sudsudaanudnn feuduazndudnesvesled EM409s

@an
=n.

B

]
=

E 4
719 4.12 naaarlofumsmududaslugudoya

.

o

719 4.13 uomadesuswaziBeaveagni
714 4.14 uaasdesudoyavesdiud
r td
717 4.15 uaaalesunsufladoyadui
51 4.16 uermazromadufduoy lod
51 417 wihdemuguglnseiniesemdygnu dermsiulldsunsy
q' ¥ o A ’ s P o A‘ o o
11 418 mihdenuguglnseinieseudygin ehmsideusafuveia
slft 4.19 wihdshlsunsufennsonuquiaiesendyyinld

311 4.20 wihanTdsunsufignugamsiFeusaisuuioouds

54

55
55

56

56
57
57

58
58
59
60
60
61
61
62
62
63
63
64



MIVYAIIN

il 2 nquunzrinnis

A5 19T 2.1 ANYRAN Y0521 RFID nazns 14

a15198 2.2 nanams INELINABIMAI8Y REID-ASIC Wit Tiawmefidlou

gl TasSwensora8Ae 1.8V waziniigaiilov

UM 3 mIfnnauEzmIsenIUY

1519% 3.1 msneasHadeyaiidou

#1519% 3.2 UEMIATTA Command Read V84 GUI

13147 3.3 LIEYAINYI 9 Command Read Ns@H WidinnmAanatn

A13197 3.4 11EFAINS T Command Read s AT uARNAIARATY

A15190 3.5 LARINTTAY Comand Write Y84 GUI

m319h 3.6 urAnzuBImse doya

M3 3.7 uanaldadda

A1519M 3.8 uarasIRavougamaiaz Uz

s 3.9 uana lnmdnaiud

a = ¥ 3
AT 3.10 'ﬂf.lﬁ$Lﬂﬂﬂﬂﬂﬂﬂﬂyﬁiujﬂluﬂl@iﬂlﬁ

16

37
39
39
39
39
39
39
40
40
45



=
uni 1
uni
1.1 anudifiguazim
ar ar 'y = 1 s ] -:fﬂ 3 9 [ :
Hogiiumswanmiadruma Tuladdoudumsddfinnudmibieslszma dalu
= a 1w ] o a0 2] Y] a . g o o o
Salimsuvatumadumswauima Tu Tadedannme ina Tulabduailuheeuiuuazgniun
w v ] [
Wotraumsnarw w ogthuludsemalnoiuiime Tulatifoadunsdomsognatuma Tulad 49
P o ¥ ga i . .
witelumn TuTagnuran lniunAe Radio Frequency Identification (RFID)
waTulad RFD huna Tulad ¥ men1dafuanudinglumsssydnvuzmwizvasiag

uaazdu Tasmsarthonmndoududidanseding (Tags) Alimsaslisunsuatugunizyeiie

[

w1z Insan lUfyiaghdeimsasieaey uayseyfdeyavesingiiug nanfeuuifnly

L) : ) =4 Ql é = | : L] o4 ;
mImnutuRe U 18e suna Tulat RFID Wuazilsznoudiu 2 diuasil

a o a .
1. Label %50 RFID Tag ﬁﬂllﬂﬂﬁ‘i]TIQ"UN'Iﬂ%ﬂﬂUEiﬁ!‘iTBHﬁﬂTIiJm {(Memory chip) UH
HHUASEATHYUAA 2 A151907 U5 noudioire2995 1 TasFuduaie1maviainnia
v é o
Wudundaveamnd

2. Reader H30 1A 7098 U QN

masoeseszun 1Aded
\ N s ;g W ¥ 1 dy ¥ ' 4 v
1. douvesneufinaesitludiuilfuravesdoyadin i 1dninmssrummnduaziiudu
c;. 1 r 9 - 9 1 3 Ly A T o dyn/ - 1 o
Adaiudoyaiisidons ld B luumad 1y inTesewdygw uonnniduioudanu
¥ @ o 3 o A o fa ¥ a oy
gudoyatuszun sazdadmihnduniouds e Infussuuindaw
1 4 1 o a4 w - ¥ & a4y -4 =1
2. dhuvsaniose iy use ainnuddyguingiuginntnaiiusiivumg
MAURUMNF(RFID Tags) efiazawdoyauazliondoyalvfuuiuiheszydoya
[ ] o d = o .
3. dIUVBIUNAT (RFID Tags) hudufiiuveayavosduduer 3 lasiiozninsad
sonumazlloudoyadt 1y 18 Tasihumuniossudya o
waztudlegiunouinae? WWduniunomlumssidluihudeyansos 1dadoiun
= 1 é o ﬂw L
sumesiias i lfsmanrvguuazlfauglnseidie q Fludegduils hisuiudoald
o= o & v " = = ¥ I~ s = [ =] o o s A
aauRmes lumaiFeudoisani1adndnud TauldTigunsaddend dinasiin loTo vada s
1 ¥ o a s = - | o P o 3/
wywlfisansalssndansunuaes 1 18 niianeq uazsifaannsonesiannldeuise

= ' o e FI-
ﬂTUF!11ﬂ]ﬁﬂﬂlﬂﬂﬂﬂ\nﬂiﬂqa']uﬁﬂém"Im1ﬂﬂa§“ﬁ1ﬂ q FInIonNAL

1.2 Yagilszmadvedlnsany
L Annmsdainudeyasenhaumadiunios udygo
- ] ] 1] é. 1 LY O = o t 4
2. Anwns deiudoyasninsessudygu lfwmeufinne s Taskunesnoynsy

¥ i ' a
3. AnmimsrdurgyugudeyauazmaiFedegudeyaniudumesiua



ot . P i A ¢ ’ & 4 ar o = o
4, W TUsunsw Delphi iho 19 lunsiFauaosznnuns oes udy v funsuians

= d‘ t o ] = I o
5. Ainwnaruqumsileams damse@mdyguiudmesiunlaTeveia

1.3 VOUIAYBAlATINN
v a v o ' e ' o @ e Y ¢ o o
1. TudrnveanisaraafiuszuNanssudygnfiuunnd mazlygunsaiduiegy
] r b
2. ludumsifoureizninauniessudygnadunsuinaediiumaz 14 Tsunsy Delphi
w A [ T E ' ' 4 ' o o o
uiudidouseiiodwudoyadsinunioe mwdyana Tdumnd
, ¥ o % 4 o w & g vy A 4
3. Tusuvasszvugindeyn manidoyafis nihdoyanimuavoszuuiuld iwene
o s P A - o o o a s
aunsaissamhuasneu lavimaniosnouinaas ndhugWiesuaznedunesiun
' o 4 2 o
Tagrunany lodfis1ed198u Faldsunsuildadeszuugudeyasy Usznoudoe
Tasunsu MysSQL, PHP TasthanTgTugihuaandail
MySQL
= o 1y o A g9 o vy ¥ &
- uinsdamaaugmdeya o dszuuaunsaSenldtoya lWedwazainiiu
PHP
A e 3 o ] = 4
- iWousedoyaninszuug udoyauaztinnueaanani i T
A ' o ] A ! = £ o ' s
4. msanqumstatianiesudygiadmasotsdwaedidia Tnsaruguiiumia

Ethernet IO

1.4 38suiiuanu
A4 g = a e .
TuTnsenuibsuduTnonsAnyinguaisguesna Tulad RFID 57099911113 0A009
4 o 4 g A w ' , 2 s a & ax /9 ¥
ety NeInslumiessudyyianwetadyy1ua139 Ao Tafnunisaads (ws e In
A P e o= 4 o ¥ 1 o 14 - | =]
ansadoudsdudumefitia lduazannsalssuranaduniadulaild udr3ad@nymguinms
] A = T ' A ' o ar ) Py = 1 e 3 o
dWouTisunsuiednanszndunise udyauiunouiames Weawisadadodu ldudiezii
1 3 i ] [¥] ar o
msnagsuMsdwazsmdoyaveunioimdygnuiuumnnd
w H o ¥ = , w s ¥ 4 nw 3 ¥y
ndnntiusshdoyaiidwazo i lduinunadd Tdifn 1 lusznugudoyandrdayn
A pzanniasong 1@ Taomumadyled
A ) & ' w \ My 4 I A
uazidouaBinIeea THAURIMATUIZ VIR O e THENUToAMAUMI Talavauns o

¥
1 ) [] ] ol L8
grudaygraruszunsevie 16 519219 Smediiin leTo



UnA 2
= =) o
nqunIendnnis
2 = 2 = =Y uh:iv LY ar 1 K ]
szuuasmeudoyafui ludlsyaidnusil Tunsaiassuudanazilsznouaivdiu
Nane AU 4 @ Ao
1. duvsamsioudessnhuns st udy g auaznouRuaes
Tudufisdesdru Tl TanealumsTuunzdadoyasininossudyelib
T o o o . & ¥y ¥ - |
oA AR uaz U TWAN DU TUsunsy Delphi o 14 lduonnamsuiaiuise
Fudatoyald
2. dIuBITTUUFMTBYA
1 dv 4 a e
Tudmiier 1 MysoL sl lumsadegudeyavunioudsinesuaz 4 PHP
o A Y] P
Huduseugudeyavuaninavunylay
) q'. L) 1 o ¥
3. ghuvssamsiseuaatoyadien Tldszuugdaya
i dy [3 - o 3 = 3 d‘ r ar ’ = o
Tududlezdfiudimidoyaiewldvinnisdudygyudunouiuneiias
i Tugmdoya FuswzdsniuenndinduueTasunsu Delphi 5114
Hd 1 r >
WannduuidoudefugudeyaiasiudioTilsunsu MySQL 1wu
4. davveamimunumnila- mitlaniess udygiupiussunnieuly

r J ¥ o = o
Tuemilswz lemsadumosiantugy

2.1 HdpM 3111914 ved RFID
Tauna liszuu RFID azilsznanTidae 2 dmddgde

2.1.1 anndiinnsodind ( Transponder ) M35 8031071 unne

»
3 oo o o

] >
willudmveamsudoyauazgnandegiuingiis1deanIsus ( Idendfy ) unadoz

[

1szpouluRmaomarimiinadosduanunaannn nsosomazaivyee T Tasiw

LT

2.1.1.1 viinvoaunnd

= 1 o

unndfimsI9auegiuziiad 2 wilalvoj Taouazrinfoziinnuuanaiiuluives
msldau 51 Tassadamendnmsinuey Favzvenanuazefiuuenduidodil

1. INNEUD REID LUUW18FN (Passive RFID Tags)

unnd siai s dudeuarasie Wl maeiosdnda Ind e niwnadndhy
ungas el ludeduds szoxmsdomsdoyaiiin Idgane 1.5 was Srbwnusmnaia ol
Uszane 32— 128 54 ) Tvuadnuasiminm rirtdemizedledveamnd riiamasriiing
Nﬁmﬂaﬂmnz‘ﬂﬁ’wmmm:gﬂs'1qni‘lu‘1¢’1’§qu¢iuﬁm’f§'aur~iwmm?\nﬂmmu‘lnjmmsnnaqrflu‘lﬂ

= ] = g Qs = ! 3 o o b
wilwnalvgvuazqgant Fdshlanumutzaufusiasauivand wiu TaenaldTasaada



! = a 4 o d 4 [} Iy | L ' o 1
moluduiiluloFves unnd udezdszneudie 3 fundana leun armveniioanusi , 8

ATLAUNAADIN HAZHIUYDINIVAUNITTNUVBINIAS IT AT RYQIUINY

o
2. UNAFUY RFID (uuudnsiv (Active RFID Tags)
o o 4:"‘ 3/ (B = a = ] o ] Ve
unnd siailez Idundssie anuuamesviaidn fneanusinie uvuaing 148
Ja 4 ¥ o ww = W v ¢ a4 Ay a ¥ 1o
1 nz lud fiszuzmsfemsdeyainiidgegais 6 was udhunnduiiatiesifofegumedondn
= 13 ar 1 1 ] ] v = a o
fidodvogdromilouiu wu Tsmaemirouws Tvnaneudalng uazliszeznalumsiaui
o 3 o e 9 o d o ] 9 'Y
H1fa uonIMIuININYian a2 unnd Adsgautisdszmneing tuvulums a1l 3
unl e nuuiansagndiunazoutoyaldod98ase (Read - write ), nuuidou1difivens i@
Ed
miunae 1 1Ao8199a 32 ( Write- Once , Read — Many W30 WORM ) uazuvus u laisiad aae)

{ Read - only } M

2.1.1.2 walulagvednuIen1u§
i. RAM (Random Access Memory)

ﬂ v a 4:'.19:! 1Y a ¥ - ulnall 4 o : t a
IUUHUIIATTUDTN TNUVDYAFINTI VOYAIS LY H 10U LU IGEY FIUUNUIAITUD

»
P L )

¥ a EN ' ¢ ¥ oA ' N
"]ﬂlﬂu’l]\H]'IL'ﬂUﬂﬂ\ﬂJLl‘lJﬂlﬂﬂiﬂ'li@ﬁﬂQﬂ15111 UNNT @78 VEAVDIHUIWANUIIBUAUND H1UITD

d ¥

futeyalduin narlumssuniedoudeyatiudy

2. EEPROM (Electric Erasable PROM)

L"ﬂumhtlﬂ'nmhﬁ"lﬁﬁaa“lfi’fuumma‘%‘“luﬂﬁfhim"lﬂtﬁa%”ﬂmi’faga mszmlulansozll
mihFmosriiafimhmifieialszy I 1dsusesvesmhsanuiddegnannd 103
i‘imauﬂﬁ:ﬂumiﬁmm’fﬂgamnn'h 100,000 A%a uana lumseunSedoudeya Ui RAM
wazANuyitounil RAM Ay

3. FRAM (Ferrocletric RAM)

EEPROM ifoiaudaifiumissniudifiludesiuunned uadeidofoldnmlunsdou
SoyammuaMndanulunisfoudoya FrAM SagnimniunifeufTymdeunnisvos
EEPROM  Aomwnsafoudoyaldifands Mwdsautdesnis msieudeyadi1duinnis
1,000,000,000 afs uns hidesTiumnsdmioufu udmaTuladuss FRAM fuazfinnududou
wnnh wazidosninmanann FRaM Saliflameguiailszmsinuuanusiaiiselign

HnlFanumsnae

»
o a o . . ] = v o
UANTVDIUIYY microchip (o3 T5551 mwaxmaﬂﬂﬁ‘nﬂmﬁ
o o o5 g o d a ° o
1. ll'ﬂﬂﬂ'i]:ﬂﬂ"lﬂ'lﬂﬂﬂ‘l]ﬂyﬁlﬂulmaﬂ UaonNng 32 U 914U § UADN
f  a | W - o oo A A A
2. l!.“l"lﬂffi]g'ﬂ'lﬂ'ﬁﬁﬁ‘ﬂﬂyaﬂﬂ 8 U NYONUIDHNADILEY 'Jullﬂlﬁﬂﬂ’]‘[ﬂﬂlilﬂ?ullﬁlﬂ'jﬂ 1

9. o 9 1 o 4 ar . 3
01 adaddssziintsdafoyaluudenii 1 eziifya e sequence terminator iNaUBnYA



Fuauvogndoya
¥ ] t 4
3. ALYy 19 sequence terminator U ﬂ3ﬁ1ﬂuﬂ§ﬂllﬂﬂﬂiﬂﬂdﬂ
~ d .
Taf 1 Pudao <1

[
=

= as w1 .;',' 1 4 o
finh 2 Audgapuihignusana mszenivwziiumsdenaunioany

o

3 Hudaan “1"

(]

b
=h.

f

a & P~
4 yAtvusddan 2

=4}
=i

A

1l “'tu"fgm sequence terminator Y035 WA Manchester Llﬁﬂﬂﬁﬁﬁzﬂﬁ 2.1

et

1 Yudin 1 Tufims

Nogind yopnn

gﬂﬁ 2.1 jUdwnn sequence terminator Y943 Waf Manchester
@ T ¥ ° - L ¥
4. mnsavaandygudesn 1 ldnawuviazdimuaiiasalumsddioyald

2.1.2 103090 14&F U aNR: ( Reader )

h.

3/

wilsznouludremad/dadygiaing aauniguuazienoInie ( Antenna ) Kl

il w
adoadygu AU unnd uazduvesmsAedefeasfuglnsainiuguaiousn ( RS2320) Yuey

L}

Y

MidnyazmidemsnsAbims n3esdmFyeuiu uenvinmusarzeudoyaldudaid

annsoiisutoyalddae

2.13 AWM 9 veanAumInE

Tuilgiuldinssunguszniiaugazlsema Werinsdmuamasguanudniy
WiMz¥0a3zUU RFID Taslimwnguing Ao nquilszmalugTsiuazomsni (Region 1), nau
Usemaoinuniionazowimld  (Region 2) uasqaiiononguilszimaazfuseninauay
oRaIAsIAL (Region 3) Fumaznguilszmavzimuauuamelumsiden ¥auiarag Wudussas
Uszgmeeandn o619 lsiny anuivesndurme Aol ouluswanda drunudtunans

uAz§IURUDZINAD 125 kHz, 13.56 MHz Laz 245 GHz mwddudafinaas3luaimei 2.1



> [ 1
wennniligaveaaazliuma  Taminldezimiseonngninuinsasuszibouns 19audm

AWHA9Y TIVHIRITIFUBTZUL RFID A3

A AN JAEALARY
BTUANUAET 100-500 Kz Frppzmsuddoyalnd FAccess Control
amdnasgud ot lufe 125 Funu g L1gdad

lkHz Lamusalun1ssudoyad FIEUURINAS

= s a ' M o
Fanudlugndidufiunivawny Frooud

Tan
fhumm?iﬂmq 10-15 MHz —ixﬂzmﬁuﬁﬁayﬁﬂmﬂma -Access Control
Anuanas gl fe 13.56 Fimfiua Tiugnadtuowaa  tendamida
MHz Lanu§ 1 lumseudeyathunans

a ' a = 1 o
'ﬂ':l.lllﬂuluff.luuﬁﬂuﬂlﬂ'ﬁ'ﬁﬁTUﬂ']

Tan

E11AIINDY4 850-950 MHz 2.4-5.8 GHz rzpzmisiudetoyalna (10 was) Fsa'v
- aa ¥ o - o ' ¥ g
Aawduasguilsaunallie 245 faas lunirsudoyage FSEUIAYATH TN

sz FTIATINA

A1319% 2.1 duaNuda19 189IEUY RFID llagnis ety

2.1.4 RFID "quaendls

1195 RvLRvIT AU RARBADNT ( Control and Interface ) 3¢ 14 UA A
(Command ) 91nAIUAIVYUTAFING ( Host ) 1¥U nouRunes wie PLC( Programmable Logic
Controller ) 11ATAIAIAIL M52 020HAAA I Host #oams Tiez1s entudezdalsl
AuveIn ATy /ATy fifiduvsa9eTd 19 e Coding ) Mﬂﬁ"ufhwmawsuﬁnﬁtgﬂpm
( Modulation ) Mimsnaudoyadifupaunimzudahmsdeenlmameina VINAvRIRUTT

= o

» I3 ]
Iy Iuodliuez TuagivnNAvBAMaINIALAZNE I ( Watt ) 10iena1md wannndidnu

]

1'%

winlidgeandr mweimanislumnder 185 ndesdyanai Idunadina1dad
@144 29930857 ( Demodulation ) azimsuundygudoyn Agaumunoimaioss
00NINAAUNIMEUA NI LAITTE ( Decoding ) 91Au CPU  voaunndaziudadaly)
Uszuranadniiuddad ouumndazstiufindoyafideanaslunitsanuiweumnd  waguilu

o

Mdemunnd srdsdoyaninmitsanuiinsey Bnnnadida udnihmswaudeyaiinesway



. ¢ A ¥ | g A A ' Yo o
deyamuluimnad duadunimz udadaeenlimaumemenieudu owiosew afudygy o

£

o - g 4 a4 s =
iﬂﬂlﬂ"lﬂﬁ'Ni]'iﬂﬂﬂ'iTT'ﬁ'llﬂﬂlﬂ?ﬂ\iﬂ'l'uﬂi]zﬂﬂﬂLﬂ'ﬁly'ﬂHﬁﬂ@ﬂﬂ'lﬂﬂﬂﬂ“'lﬁlmﬁﬁﬂhlﬂﬂ Host Unit

(—Bata—
Centactless
RFID Reader r—ﬂ —Timing—> data carrier =
transponder
—Energy—>
LCoupling element
Application {Coil, microwave antenna)

g . A W y
jUN 2.2 msfemisszniuniessusy unnd

317 2.3 29esiisuifisavesszuy RFID

2.1.5 52191194 52VU RFID
RFID gpdwunsenifiuilszinnldnaweisiuagfuinsgns munnnqueauifes s wu

g ¥ a P ' a P TR
AU 190 Fiave3 unnd 3o YuIwveIrLAS el unnd Nl%
2.1.5.1 RFID fiswunlasvinavesviannud
1) RFID %ila 1 1@ ( 2 Bit Type)
- .-! = =) 1 é ! . . . i 3/
RFID ¥iiatin3el5undnat1aniiadn EAS (Electronic Article Surveillmee) (URFID #11%
Jd' 1 = qy L o r ; -
unndn il I Tasdn RFD  szuviiszasivaeummizniunndoyluiufidyyu

- e - = d. e oA 1a & e A &
‘Hi'abl“ ﬂquuﬁﬂ‘luxﬂqllﬁﬂ\iﬁﬂﬂ\ulﬂuﬁﬁﬂuh.lll “N!.ﬂ‘u:mﬁﬂimaﬂ 0 #9901 oy



1117 2.4 umnd YBasTUL EAS xflimmizieneimaetiamen

3 »

ileeeInA1siauYea RFID  seuuilwlududouuay unad  J51migouin
szuuBagminnldfumistestududignelueluiiedunie Tag unnd szdnegivg
=, % L] o A = 4 1
auAimiegoulihminni1dadni inseesmszeemuuiluTasameiniagalszunu

|l=. z A = d‘d = Ll =
1-12 a3 agAmmeenvosiied g ieduf il imadanegruu luuinumeinis

o o =

id o ¥ o
inzgnavivlaninmsadesdygraninmeimsuazunnd  Siannieasieiuiuh

o

= [ 4 o 1 o e
fgnioenhlld unndezgnsesnnielfinfesimoanuilumuiman Wi

) ]

o s P - = d FAEA |
ITHIRDTUAN BT T lilﬂETUﬂ’]ElﬂU"lll']"lﬂiS FUTTDETHLHUTEUL EAS 1N°§ﬂlﬂ@iﬂ1ilﬂﬂ

- o [ r o o ar -4 ] [} |
w0 AmA e AR U asHs Tada BigC wip3 v imded CD A ¥eAudn

Tdnuaziiug19n210 microwave 1Ho301nszoz lunisfeasneudialna (uuiaszning

17 1910H)

JUR2.5 iemAvesszUY EAS



2) RFID $UanU0A4d§ 110031 1 109 (Data Carrier Type)

a+ =

RFID wuaflesIdunndai lulasswuazmbennudrddlugiutsznondide 3

]

] o = = 4 3 ¥ =2 8
iganiunndsiia EAS TasuniiamusafiudoyalAgagaiic 64 Koytes 19u

gaannnTsunIasui lilidesld unndlumsinudoya

2.1.5.2 RFID ndumunlasinuaznisntosvesding o
1} Close Coupling
1] » ¥
iy RFID #ilszoz tunsew afoudeyaduuinilszuin o1 wrudmas daiu wnnd
5 ' O [ A ' . a g A an v e '
127904 1nANT221904 U030 Close Coupling Hozau1inldaduaud lddaus o
A o T a’ 1 bd r 4
Hz 28150 MHz 1flpaninnisdhianuies unnd lderdomsdandsnuninmsudnan
1 2] 4 ] 1 a ] a @ o
wimdn Wi amTsssuude Wonsmilsninniloundnntsvesndondas IWd il
andanuiniliesnoluumeddianuld s2un Close-Coupling vziimniunldanud
8 @ 1 g o1 9 = 3 & 1 Y Qe ] o
aamsanulaoaduaoudiegs unlidesnsnde 14 lnaiwuilszqda Tudd nie aurfn

n17A ‘Hﬁ"uﬁﬁ { Contactless Smart Cards }

7UM 2.6 29951fiv1AuIuDe Close - Coupling

2) Remote Coupling
aa ' - = iy ¥ oow ¥ o
Auszuvuiifiszoznssm adougada 1 was szuufies 1dndnmsndesdyaaniuy
Inductive ( Magnetic ) Coupling 5¥¥113AT098 1AL UNAE UTzum 90 - 95% WBITUL
¥ [ 7 ¥ .
RFID 1uioqiiu 14wdnn13 Remote Coupling i TaunudniFnuiinawanuddauading
135 KHz 17813.56 MHz liaz 27.125 MHz wdanw Idiazgndddaomdnmsudveniy
wimAn Wi 1 W uned A ldunnd185undanuannsoianld ssuu Remote
¥ *
Coupling  Hezwuunludnvuzarugnainnssuyy sooud miea1¥ ddinie

= d = oo
IGHERIGEG]



10

Frecuency

P S 5 & i

I RAH T IS DC e

21]‘712.7 29TINVLIALIVDS Remote Coupling %38 Inductive Coupling

3) Long Range
E ] »
ssuutlazlissonseiu / Weuagszndn 1 8310 waTHIouNIzUUaRgandIll

4

auan I luszunilvzifudwiianuagaunmis luTasnd ( Microwave range ) §a1/nd
3 v > [

AW 2.45 GHz H50U19n30 NP 915 Mz, 5.8 GHzuas 24.125 GHz uamsds
o @ A o fo Uy o o saa @ A e 4
waunndunsesou lddamnditldon daluunadnlsoueeiusianiuuanos
o o o g+ s \ o =, Q a4 W o o
Tudrdaz g miudulWtein Il Tasdwhauuasduihmdeya davuzauing

-1 o a 4 1 a o
mursiudosmzaundosmismsdemsszeslna wu lunszuaunmsndasooud seun

F15LUDA TUTAYDIN AU

Reflaction creut o FTE
o

Flat antenna

Fuat anterma g—zlmm“

T faen

s DC S

1% 2.8 239351 ABUIALA Long Range



11

2.1.5.3 RFID NS 1UAATNAIIHTINII0VI5EUY

A

Operating ¢ ,
SVStem M%WSG Mz r
Authentication
Encryption

Anticollision ¢

<135 kM2, 13.56MHz, 2.45 GHz )

Read-grty transponce Y
<535 ey, 245 GHz

Simple ¢
systems

I T T T 1 -

a6 2 eh i 2% Tk 2k 4k gk | Memosie
= a 1 o

317 2.9 5zUU RFID Al uilansuvesszu

1} 52UUDIUDEINAYD ( Read Only System )
o 4 ] ' v
unndidoyaiaszagluziluna Serial Number uazlidunsaidoudoyalmiadly
1R fuRasamIsued1sder ieuonuozauAAA 10 Tui I oyana sz
= o ¥ A Y £ a o ddq 3 te g A
siinvaadudt niadaoumuues Hrnwhanuahldoussegidnm 135KHZ 150 245
GHz
unndiiatiszdiguinamsasnmsuveunses udyguudaiuEudday
» »
Ygavosiuedianeiiins TnstnAudduandwazsuseaiudas Serial Number tiuvz19ud
e: = o o o ] = ooa ¥ % ]
afuios Fuavnmzvoaunndezgausigaslyhumadlusznianisndadn 147

sunsafaoutas Serial Number viadeyauudnld

Anatag froe el .
o
Last [ wE B
i
acheshs
Cond § 4 -
? et N8
s boed B0 LIE B FHOM
VAR . . S L3
AKMDEIES - Fr5) SR
IESEEENNENEA NN
nEmn g - rap——
Lt vttt e
Sl 3 . Tiskienia dhruendid
; oot
s LA
3% k33
Eoutifier L ey
Clomaor
o, o
vip vES

d‘ 1 I = A r =
7 2.10 udonlaezunivveumndiuusuetiadu weunnadiiigusuunsanaey



12

veuniesgudyg v mstvzsuiunnueamsafieg luniisanuiotisneiiies

o o

) v

wMynueteyaveanuaNusnziTounedy Inanusqmmes Amadlus Hawawuud
voasaluns °1uns:munﬁf‘:ﬁwnﬁwmiuﬂﬂwmw (128 inESvavuuos)
aunsadshlfednaiiles

asAanademstuniosd udyanuesihuuufions@o Tasumadaz deduay

= o as - |
16@1‘“93”“11](]'3 reader 9879ADIUDY

2) IUUB MV ( Read-Write System )
> ]
92998y Mid- range U895V RFID Tags eunsn@oudayadhld Tasanugoyh

o = 1 = o r = a L =] 3
16 Tud sudannnd 16 ila lud msemazdoudeyaluumadezdiummiendaya lu
o ] o o=t v 2y b A o 3/ J
vdsnszlguyuiPudwonluanmmses nwazdonls msfszilounlasdoyave s
o 4 & ' 4w 4 4 o v g 4

arvdsnudenianumszgnaunnunadnsnmiuiundenderfusaufundaniud ly

udrezanisunduad Il luunnduiivanudnldezilusiia EEPROM  n¥o sRAM

anudnldeueniy 135KHz, 13.56MHz , 27.125MHz az 2.45GHz

3} szuvluTasTsereassd ( Microprocessor System )
1l

szuuiivzdnagiszinn High end 31zl InTas Tdsvmsefilludiszurana
T unndanse Uszgpa lauiinaimnaisuazifansunsad 195Wa s ( Cryptological
Functions ) @unsath ludnudmerdesfunissnuanulasasy duuinszuuiise1d

[l r L
HIUANNTN 13.56MHz Minnus I Isues lvuadauatiosqaude 16 Alalud  uas
wiwanusuiuuuy EEPROM
d' = n o A L as C‘

fumadanmansadionla hildtlesduer 13insesudyanuniussun RFD

' = ¥ P 18/ = a ¥ '
musesmisz@oudeyaldde: lideamsmszoninifannudoned Tasmsom

& o 3 A W e o o ] =l @ = dyd o« > a

wiaduudeyanluldfveyanaluunadindrsnduunndyiiatifounndluauduma

nazunnd lURRaTD

ada 3 e @ = -

Ao @ W o ey
13 Emsudtlygmlunstinlmsdifamnd Iao 195 veyana FEndwngalums
[ ' = 3 ) - ad o4 oAy @ =] ad o
‘ﬂﬁ]%ﬂuﬂ'ﬁfnlll,lﬁxﬁ.ltlll‘l]ﬂiﬂ]lﬂﬂﬂﬂ'ﬁL‘i:fﬂ“ﬂﬁ\’!.’)iﬂ ’Jﬁﬂ'ﬁﬂﬂﬂﬂ'ﬁﬂﬂ%ﬂﬁUULﬂU'lJW']ETL’J‘iﬂﬂ

v P A - 3 2 i o ¥y ol o
AITUWTTITAD NS li'ﬁa‘iﬂ&'ﬁ"ll}15ﬂt‘UTﬂQjuH'L!?ﬂﬂ?Tu%Tﬂﬁﬂ?WTﬁn?ﬁﬂ?Qﬂu

4 o &
a1 lsAmiunsassaeurziuduAsIn s 1A a U 1098 9A Y TENDUVE Y

» #
a w

waYnAnFuRYTY FugIueesItmasedouaesfumsnfSsuiouves 2 secret key

UL T L

#111RgnawruBwADS e aryptological N3 992gNTINAY encryption VodBYyaTign

L} g w > o v w =
a4 wzfinaih IddesiumsdnasugdeyaTnounndilddsuiiuing



13

d’. =t ] s < = o Sl ¢ w o
fuilumdasanudrfussyluueUndmFuunadn i A sunisiuyy
» 3
cryptological ﬂzuﬁuﬂﬂluwmummiﬁmsmﬁu secret key 1012 configuration register
. P a T o o )
{(access register,Acc) secret key axgnx%uu"l"iw key memory Tﬂﬂrﬁﬂﬂﬂﬂﬂummnﬁﬂ:ﬁﬂﬂiﬁ

A r L
A1% &3 key memory 9z Tiensag 1A

SRRV,

- MOTHALATOR

i TRV UGy
Cde ; .
T : [ NUIDE RELHNTER = _
g R B ) -
) gl E ;5 CONTROLLER
% - 2 e ’ e 4\lﬂnﬂ‘?‘ §
ETO Rkl kit 1323 by EEFROM) §
§ . ) -Gode dobect Lo g =
"""" BEPROM comtsod cryps key f;
ot - Teadietiie coumsol =
il _ng £
E& R Ao 125 ek | e
-t . 1
s ooy |olel pee s !m%
~ :
OO O—0O—O
YhD Vis Teaipinis

P d o A o . 1 Ly
31 2.1 vienlnazunsuveaumndidou IAATHIATU eryptological szHI1aUMAT AL

inFossudgg

21,6 PIUIUMITUAITela Vel RFID
21,61 N3¥UIUMS Half Duplex (HDX) Yoyavzdanindadsluiaine i uazadunlaoy
b 1 ar ! @ o 1
Yayadavindram ldadada
2.1.6.2 N52UIUM35 Full Duplex(FDX) %ymxﬁamnﬁﬁﬁ'a"lﬂﬁ’qﬁqmu wazlunm

@eafudeusrdsdioyalldadadadoe



14

i
1
i

. Procedure:
Energy transfter: m : . - . .
... downlink: - AN - ENNSRNEEN - BN

' uplink; T — e Sm——
HDX: j § - — ‘ :
Energy transfer: m
downlink: IR - — : o
uplink: “S—- | Wee— i >
2 ; ; N : ? _
downlink: !m v -
! uplimc. © [ o - *

311 2.12 uama Full Dupiex , Haif Duplex (0% Sequential System (31 foyaszai9inanaio
owudgana ldumndond downlink uaznnunad lldunTeswdgyauiFona

uplink

at 4 ¥ 3
2.1.7 wianwuiiowlvimnd
Y 4 . s ¥ 4 a4 d u '
nisndosdye i TasnisiniendiwenndilssneusmmaisdllofiudoyantaInds dau
Tng 19 uTas¥nd@os uayvaaaunanhadudviiaeima
Qr o o o« ] =
mynadesdyaraTasmamiieniveswnnd dalngfuunnduuumadn anumuede
¥ ¥ ] 3
wasuimualddmivmehauveddulasdn moimavoadisiuszadannuiingu
Voo & ' & & 1 sdag ¥
auinuuMangIgaszuns llseunvania 1H8991nA1N81IAAUVBITIIA DAY

(<135kHz:2400m  ,13.56MHz:22.1m) W1AAI1IZEzITHII0@I81n1AY9IA18 1A ud unnd

>
= ]

aumimdnIthewsznRoundumnuaimindaiuogfuszsemave o imeavssias wfy
Fumnd Fanaaniond

daudmuesmsdeanuuns I umeinirvesiumnd Fefaszosmeninuaainveiieiu
T'Jaﬁ(Ui)Qﬂﬁ‘?wqﬁuﬁnmmmﬂvmﬁmmﬂﬂﬂum‘imﬁmm T'Jaﬁf:i]zgnuﬂamaﬂ%nﬂuwﬁwm
dwmiululylnsin dudvilszy Cr gaAsvUINAVIEIY0A reader ﬂmﬁuﬂﬁ:waaﬁuﬁuﬂiziﬁfaz
gmﬁanc‘ﬁaﬁuﬂxﬁwmﬁmﬂmﬂmﬁmﬁwmmmmmmﬂwiﬁ parallel resonant @70A71LA
resonant §9A3 IFUAITUTVOY reader nwuﬁﬁgamﬂgﬂﬁ%”mfu“lmmmﬂmﬂmmﬁ’qm?'mém
Fayg Tasmndifunes19esparaliel resonant 399z 1¥adauumimdnfidaamslumainam
ORI

IEDINAVIIAMNNG Lz C1 910923 Resonant ﬂxdqmmﬁ'lﬂﬁqﬁqmémémz"f’m“mgwm

r 1 » ¥
Tawe U fivaadaludumndeziiniiga Auogiu duaou Resonant 112993 Parallel Resonant



15

Magnetic field H

Transponder

o o o ]

317 2.13 wihnumsmtlenhnfisnnminfosdygnuvewmndnandinuvesanuudmind

oa

alavundauazaialasdunTossudya

o

¥ oo oy & ad"ﬂ Vo d gy a4
z'lhlﬂ\'ﬁlﬂa'Jﬁ 2 UR ﬂmﬂﬂ‘n'ﬂnauﬂai HINTUUL uﬂﬁﬂﬁmﬁmm]mwﬂﬂﬁﬂ;fgml‘ﬂaﬂu

10 Uszantamveandanulunmsdaszunamoinisvsidirdazirs ududaduusianud
ANBVYDITILIUTOUMIWUVBIYAAIN 0, AU A ABUTDUAILYAAINYDI Tag YUV 2 YA

ANUUANA VD ILAATA WAL ITUZHTTZHIN 2 UAAIR

71 2.14 mseanuunumnd

44 F 2 P a o
ANuBmyTuTuABIMITAAIAMTE N0 1UAAIRYDIAS Tag  Adumaild uAYTDVYDIVARIA
ana3(135KHz: typical 100-1000 windings , 13.56 MHz:typical 3-10 windings) tn51z T1aanifiadu lu

» ] » ]
agtiuiludatuvasnnudnmsaasoyvaaaiudwanulssanianvomdsaulumsdaniug
2
g
1 d L = o & 3 - ° Eo o 3 o
avalspaiudnaisz@n nwilovuin mawilvnhrzyuiwReeih Wlumnzay

@ B o = o 1 = v 1 o = o o e
Audinfurasiinsznadl suRvaunnd(<13sKHzeiude auwdsnuildafigaiionise



16

o 1 A w ¢ e w Y o a
RS uT9 > 1m lesnnldndsnugumndezdoufadduiazszu@ouiveinunizey

¥ a = a
25 cm UWHNUTWNTZUTINU 80 cm

Memory { Write / Power Frequency Application
Byie read coasamplion
distance
ASICH) 6 15 cm 10 pA C120kH, Amimal 1D
ASIC#2 32 i3em 600 pA 120 ks Goods flow, access check
ASHC#Y 236 2em G pA 128 kHz Public transport
ASIC#4 256 05em < lma 4 MHz" Goods flow, puhlic
transport

ASICH#5 256 <2em ~ 1 mA 41350 MHr Goads flow
ASIC#E6 256 100em 500 pA 125 kHz Access check
ASICH7 2048 03cm < 10mA 491 MHz"  Contactless chip cards
ASIC#8 1024 0em ~ 1 mA 13.56 MHz Public transport
ASIC#9 8 00cm  <imA 125 kHz Goods flow

ASIC#i10 128 100 cm < i mA 125 kHe Access check
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o
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Ethernet IO Board 9z1)5znonT1d0

Embedded network 8- bit RISC microcontroller, speed 120 MIPS

1SFOUABIUY 10base-T (Ethernet 10 Mbit)

64 Kbytes flash memory

16 Kbytes SRAM program memory

UART port RS232/RS485,63 52 lun1ssudagaga 115200 bps

35 bits General Purpose 1O , m1unTonuns 3 1Wih 18 +5v uazduus sdu i 18 +2.5
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10- bit ,6-channel ADC,A1g47A U3 sampling rate 48 kHz, FUATIAUGIRA 2.5V

> 7

HWUNV09 flash memaory 400 Tug
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3.1.2 Tag : Multifunctional 330 bit Read/Write RF-Identification IC

Tsss7 Shrlofmmme nuul¥duda dmumsdszgndldludund 125 ke Tvanin
Aoagfudn (chip) 1Hiluumdsdondanu wazfvdadoyasenitadanafuinioss wdagw
(Reader or Base station)lu T5557 A fireamsdufluuuy EEPROM 330-bit (uiiailu 10 udan
vdenay 33 9a) mnses uazWouudenldain Reader Tavudon o ﬂzgﬂﬁmu"mumﬁﬁ%ﬁw

o <t a a a2 4 o : =
Tnuamsiauues 15557 uaz vien 7 onlfdmsuiusdarmu mellosiudoumdou

ngnspaader
—pOWOL . & %
Reader A ]_ T bl T e
o . T wl K b § g Memory
Base station Dala... g S
16857
* Magk option

51 3.5 5300 RFID Tan1d 15557

T5557 Building Blocks

b Modulator FOR
I EEEE K]
Moda register -
&
g £y IEEERR) Mamoty
* et = g o
§ [l —
e vt (330-bit EEPROM;
§ Controlle ]
é orarofer
= ,g o e  Input register
ES
85 }
Test kxilc HY genarator
* Mask option

7141 3.6 vionTaezunsy
neeruliAves T5557
- dasudeyanunliFuda
- ﬂmnﬁﬂﬁ"u"“mqﬁgamiloo kHz 014 150 kHz

- E5550 L%Wﬁullﬁﬁv T5557 extended mode
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- vAdnmugaNd ISO/EC 11784/785
- fiFufurlseqs Taunug 75 pF uudn
- Tmideanudoyauuy EEPROM vina 7x321ia swmaisannas2in
- winnud 64 9aldmsudeya
. Snxnfievesiimaoilu EEPROM siufmun
-das1doya
- RF/2 014 RF/8, Binary Selectable W30
- Fixed E5550 Data Rates
- myvoqaa/msT i

- FSK, PSK, tnnarenaes, luie, NRZ

3.1.2.1 PISAAADTEHIS Reader A Tag
sinsadoudoyalifunnd 14 Taun13sunau RF field 420 field gaps Tue) 411

9 '
7duazaisiaauans

Read mods Write mode
d‘! d 0

Y
F

= SE—
S W osp

- a a1 1 4 ¥ o W o
71U 3.7 mIFuARdnsErMuAToI udygnufiuImad

m
Parameters Remark Symbol Min, Max. Unit
Start gap Sgap 10 50 FC
Write gap Normal write mode Waap 8 30 FC
. , ‘0’ data d, 16 31 FC
Write data in normal mode
‘1" data d, 48 63 FC

137199 3.1 Msneasadoyafiluy
= ' A =1 ¥ 3 a i a ¥ 4 =
pingtliazaisaziud dlesezdoudoyarzdouivnnmus uduaue il
' o v o A = =t
ftlszuna 30 FC ((10+50)/2) ndanniufizaudioteyaidosmaion (hAvamaiou

| S9edeeldalszuim 54 FC d1dpamsidau 0 191szum 24 FO) mdsniminazaiudiy
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=§ 1 T dv 3 0'4 e ]
Write gap Bala 105200 18 FC aehail 1hFau aunszia il gap 11nnd 64 FC Aazoon

110 Write mode

3.1.2.2 wanlumuleuvaya
~TumsBoui s

1. opcode

2. lock bit

3. dindoyadn 32 n

4. 3 bit address 141880 block NazRey

_Read mode, Write mode - ‘Read mode
T55571x Biock
TE55701 Opcode Block data address Programming
- > e

—] > e
Biock 0 loading  Start gap Lock bit
POR
717 3.8 pladgauvuzdoudeya
Opcode
Standard wiite L] 1 Dala 32 |2 Addr O |
Protected write lTp [ 1 Password 32 [L L 1 Data 32 ji Addr O
AOR (wake-up command} [10 | 1 Password az J
Direct access (PWD = 1} [1p] +  Password 32 Jo| 2 Addr o |
Diract access (PWD = 0} [ip' 0 I 2 Addr O
Page 0/t regular read p

Reset command

* p = page selector

319 3.9 tuuulums Aoy
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MAIN FORM
unit main;
interface
uses
Windows,
Forms, Dialogs,
XPMan,

Messages,

Menus, DB, Buttons,

SysUtils,
S8tdCtrls,

MyAccess, ImgList;

type
ThateOrder =
TMainForm =
MainFPanel:
BrowseBtn:
PartsBtn:
CioseBtn:

ActiveSource:

MainMenul:
Filel:
NewQOrder?Z2:
Nl:
FExitl:

Viewl:

Orderl:

PartInventcryl:

Helpl:
Aboutl:

Panel:
DBGrid2:

Searchkd:
AddBtn:
Imagelistl:
AddGoodsl:

LabellB:

{doMDY, doDMY,

class({TForm)

TPanel;
TSpeedButton;

TSpeedButton;
TSpeedButton;
ThataSource;

TMainMenu;

TMenultem;

TMenultem;

TMenultem;
TMenultem;
TMenultem;
TMenultem;
TMenultem;
TMenultem;
TMenultem;
¥PManifestl:
TPanel;
TDBGTrid;
TEdit;
TSpeedButton;

T¥PManifest;

TImageList;

TMenultem;
TLabel;
SaleDateEdit:
PopupCalBtn:

TDBEdit;
TSpeedButton;

Grids,
VaClasses,

Labell:
Label3:
Descrip

PartsSourcel:

Label?2:
TotalEd
Labeld:

TLabel;
TLabel;
tionEdit:

TLabel;
it:
TLazbel;

TDBEdit;
ThataSource;

TDBEdit;

SoldByConmbo:
PaymentMethod: TLabel;
PaymentConmbo:
DBEditBtns: TDBNavigator;
DBNavBtns: TDBNavigator;

TDBComboBox;

Label5:
CancelB
OKBtn:
Edit6:
Label6:

TLabel;
tn:
TBitBtn;
TEdit:;

TLabel;

Changekd: TEdit;

Label?7:
LabelB:
Label9:
Labell0
Labelll
Comml :

TLabel;
TLabel;
TLabel;
: TLzbel;
: TLabel;

TComm;

TBitBtn:

Delphi

Variants,
DRGrids,

do¥YMD) ;

TDBLookupComboBox;

VaComm,

Classes,
Mask, DBCtrls,
Async3Z,

Graphics,

MemDS,

Controls,
ExtCtrls,
DBAcCcess,



ReadBtn: TButton;
DBGridl: TDBGrid;
Datasource: TDataScurce;
LabellZ: TLabel;
CompanyCombo: TDBLookupComboBox;
SaveBtn: TBitBtn;
Label?28: TLabel;
CustNoEdit: TDBEdit:
procedure NewQrder {Sender: TObject);
procedure BrowseCustOrd(Sender: TCbhject);
procedure BrowseParts (Sender: TObject};
procedure CloseApp{Sender: TObject}:;
procedure CommlRxChar {Sender: TObject; Count: Integer);
procedure ReadBtnClick(Sender: TObject):;
procedure WriteBtnClick{Sender: TObject):
procedure CloseClick({Sender: TObject);
procedure DBGrid2Enter (Sender: TObject);
procedure DBGrid2Exit {Sender: TCbject):
procedure SearchEdChange (Sender: TCbhbject);
procedure SearchEdKeyPress (Sender: TObject; var Key: Char};
procedure AddBtnClick(Sender: TObject):
procedure Aboutclick{Sender: TObject);
procedure PickDate(Sender: TObject);
procedure SaleDateEditKeyPress(Sender: TObject; wvar Key: Charj;
procedure CancelBtnClick(Sender: TObject);
procedure OKBtnClick({Sender: TObject):
procedure SaveBtnClick(Sender: TObject};
private
SrchFld: TField;
{ Private declarations }

public
{ Public declarations }
end;
var
MainForm: TMainForm;
implementation
uses
DataMod, { Data Mocdule }
BrCstOrd, { The Browse Orders by Customer form }
BrParts, { The Browse Parts form }
EdOrders, { The Edit Orders form }
Edadd, { The Add Goods form}
QryCust, { The Specify Date Range form }
IniFiles, { Delphi Unit for INI file support }

PickInvc, { The invoice number selection dialog }
about, {The about form}
Pickdate{The Select a Date form}:
{SR *.dfm}
function GetDateOrder {const DateFormat: string): TDateOrder;
var
I: Integer:

begin

Result := doMDY;

I := 1;

while I <= Length(DateFormat) do

begin

case Chr (Qrd(DateFormat[I]) and $DF) of

'Y': Result := do¥YMD;
'M': Result := doMDY;
'D': Result := doDMY;

else



Inc({l}; Continue;

end;
procedure TMainForm.BrowseCustOrd({Sender: TChject);
begin

case GetDatelOrder (ShortDateFormat) of

do¥MD: ShortDateFormat := 'yy/mm/dd’;
doMDY: ShortDateFormat := 'mm/dd/yy’';
doDMY: ShortDateFormat := 'dd/mm/yy';
end;
BrCustOrdForm. Show;
end;
procedure TMainForm.BrowseParts (Sender: TObject);
begin
BrPartsForm.Show;
end;
procedure TMainForm.AddBtnClick({Sender: TObject);
begin
comml.Close;
EdAddForm. ShowMcdal;
end;
procedure TMainForm.Aboutclick({Sender: TObject);
begin
AboutBox.ShowModal;
end;
procedure TMainForm.Closehpp (Sender: TCbhbject):
begin
close;
end;

procedure TMainForm.CommlRxChar {Sender: TObject; Count: Integer);
var
Buffer: array[0..1024] of char;
RE : string;
Bytes, P: Integer;
begin
Fillchar (Buffer, Sizeof(Buffer), 0);
Bytes := Comml.Read(Buffer, Count);
for P := 0 to Bytes -1 do
begin
a:=a+l;
RF:=IntTostr{{(ord(Buffer[P])));
if (a=7} then
searchEd.text:= IntTostr({i{ord{Buffexr([P])})):
if{a>32)then
a:=0;
end;
end;
procedure TMainForm.ReadBtnClick{Sender: TObject);
var
S1: string;
Count: Integer;
begin
comml.Open;
Sl:=chr (SFB)+chr{$02)+chr ($FF)+chr {306) +chr {$FC) ;

Count := Comml.Write(S1[1], Length(stl));
searchEd.Text:="";
end;

procedure TMainForm.WriteBtnClick {Sender: TObject);



var

$: string;
Count: Integer;
begin

comml . Open;
S:=chr ($FB)+chr (504} +chr ($01)+chr (500} +char ($01)+
chr{500) +chr (300)+chr (SFF) +chr (SFC) ;

Count := Comml.Write(S[1l], Lengthi{st)):
end;
procedure TMainForm.CleoseClick({Sender: TObject};
begin

MastData.Orders.Close;
Mastdata.Farts.Close;
MastData.Orders.Open;:
MastData.Orders.Insert;
MastData.Parts.Open;

end;
procedure TMainForm.DBGridZEnter (Sender: TObject);
begin
ActiveSource.Dataset := MastData.ltems;
aend;
procedure TMainForm.DBGrid2Exit (Sender: TObject};
begin
ActiveSource.Dataset := MastData.Orders;
and;
procedure TMainForm.SearchEdChange (Sender: TCbject);
begin
SrchFld := Datascurce.Dataset.FieldByName ('PartNo');
if Datasource.Dataset.Locate('PartNo', SearchEd.Text,
[loCaseInsensitive] ) then
begin
if DBGrid2.SelectedField = MastData.ItemsPartNo then
begin
if MastData.ItemsPartNo.Value <> 0 then
DBGridl.SelectedField.Value := MastData.ltemsPartNo.Value;
{ start with current PartNo }
begin
MastData.ltems.BEdit;
MastData.ltemsPartNo.Value:=MastData.PartsPartNo.Value;
MastData.Iltems.Append;
end;
end;
end;
end;
procedure TMainForm.SearchkdKeyPress{Sender: TCbject; var Key: Char}:
begin
if Assigned(SrchFld) and {Key > ' ') and not
{SrchFld.IsValidChar (Key})) then
begin
MessageBeep (0} ;
Key := #0;
and;
end;
procedure TMainForm.PickDate(Sender: TObject};
begin
BrDateForm.Date := MastData.OrdersSaleDate.Value; { start with

current date }
if BrDateForm.ShowModal = mrOk then
begin
MastData.Orders.Edit;
MastData.OrdersSaleDate.Value := BrDateForm.Date;



SaleDateEdit.Selectall;
end;
end; .
procedure TMainForm.SaleDateEditKeyFPress{Sendevr: TObject; wvar Key:
Char);

begin
if Key = ~J then
begin
PickDate {Sender} ;
Key := #0;
end;
end;
procedure TMainForm.CancelBtnClick(Sender: TObject);
begin
MastData.QOrders&fterCancel (MastData.Orders);
end;

procedure TMainForm.OKBtnClick({Sender: TCkject);
var f:Real;
begin
f:=strToFloat (Edit6.Text)-Mastdata.OrdersltemsTctal.Value;
ChangeEd.Text:= FloatToStr (f);
showmessage {'Change="'+ChangeEd.Text];
end;
procedure TMainForm.SaveBtnClick(Sender: TObject):
begin
MastData.Items.Delete;
MastData.Orders.Post;
MastData.Orders.Close;
Mastdata.Parts.Close;
MastData.Orders.Open;
MastData.Orders.Insert;
MastData.Parts.Open;
end;
end.

BROWSE CUSTOMER FORM

unit BrCstOrd;
interface
uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,Dialogs, StdCtrls, Grids, DBGrids, DBCtrls, ExtCtrls, Buttons,

DBE;
type
TEBrCustCrdForm = class{TForm)
CtrlsPanel: TPanel;
BctivateBtn: TSpeedButton;
DefineBtn: TSpeedButton;
Bevell: TBevel;
Navigator: TDBNavigator;
CustPanel: TPanel;
CustGrid: TDBGrid;
OrdersPanel: TPanel;
OrdersGrid: TDBGrid;
BtnPanel: TPanel;
CloseBtn: TButton;
procedure CloseBtnClick(Sender: TObject);
procedure CustGridEnter(Sender: TObject);
procedure CrdersGridEnter{Sender: TObject);
procedure SetQuery(Sender: TObject);
procedure ActivateQuery(Sender: TObject);
procedure FormShow(Sender: TObject);



private
FactiveSource: TDataScurce;
function GetCustNc: Double;
function GetOrderNo: Double;
procedure SetBctiveScource{DataScurce: TDataSource);
procedure SetCustNo (NewCustNo: Double);
procedure 3etOrderNo(NewOrderNe: Double):
property ActiveScurce: TDataSource read FActiveSource write
SetActiveSource;
{ Private declarations }
public
property CustNo: Double read GetCustNo write SetCustNo;
property OrderNo: Double read GetOrderNo write SetOrderNo;
{ Public declarations }
end;
var
BrCustOrdForm: TBrCustOrdForm;
implementation
uses QryCust, EdCust, Main, DataMod;
{3R *.dfm}
function TBrCustOrdForm.GetCustNo: Double;
begin
Result := MastData.CustMasterSrc.Dataset.Fields[0].AsFloat;
end;
procedure TBrlustOrdForm.SetCustNo(NewCustNo: Double);

begin
MastData.CustMasterSrc.Dataset := MastData.Cust;
MastData.Cust.Locate {'CustNo', NewCustNo, []);
end;
function TBrCustOrdForm.GetOrderNo: Double;
begin
Result := MastData.OrdByCustOrderNeo.Value;
end;
procedure TBrCustOrdForm. SetOrderNo (NewOrderNo: Double);
begin

MastData.OrdByCust.Locate {'CrderNo', NewOrderNo, []):
end;
procedure TBrCustOrdForm. SetActiveScurce{DataScource: ThataSource);

begin
FActiveSource := DataSource;
Navigator.DataSource := FActiveScurce;
end;
procedure TBrCustQrdForm.CleoseBtnClick({Sender: TObject);
begin
Close;
end;
procedure TBrlustOrdForm.CustCridEnter{Sender: TCbject);
begin
ActiveSource := MastData.CustMasterSrc;
CustGrid.Options := CustGrid.Qptions + [dgAlwaysShowSelection];
OrdersGrid.Options := OrdersGrid.Options - [dgAlwaysShowSelection];
end;
procedure TBrCustOrdForm.OrdersGridEnter (Sender: TCObject};
begin
ActiveSource := MastData.OrdByCustSrc;
OrdersGrid.Qptions := OrdersGrid.Opticns + [dgAlwaysShowSelection];
CustGrid.Options := CustGrid.Opticns - [dgAlwaysShowSelecticn];
end;
procedure TBrCustOrdForm.SetQuery{Sender: TObject);
begin

if QueryCustDlg.ShowMedal = mrOK then



ActivateQuery({Self);

end;
procedure TBrCustOrdForm.ActivateQuery(Sender: TCbject);
begin
if not ActivateBin.Down then
MastData.CustMasterSrc.Dataset := MastData.Cust
else
with MastData.CustQuery do
try
Close;
Params [0] .AsDatetime := QueryCustDlg.FromDate;
Params[1l] .AsDatetime := QueryCustDlg.ToDate;
Cpen;
{ Any records in the result sel? }
if BOF and ECF then Abcrt:
MastData.CustMasterSrc.Dataset := MastData.CustQuery.,
except
MastData.CustMasterSrc.Dataset := MastData.Cust;
ActivateBtn.Down := false;
ShowMessage ( 'No matching records in the specified date range.');
end;
end;
procedure TBrCustOrdForm.FormShow (Sender: TObject}:
begin

MastData.Cust.Open;
MastData.Cust.First;
end;
end.

BROWSE PARTS FORM

unit BrParts;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics,
Forms,Dialogs, Grids, DBGrids, StdCtrls, DBCtrls, ExtCtrls,
type
TBrPartsForm = class(TForm)
Panell: TPanel;
ActivateBtn: TSpeedButton;
Bevell: TBevel;
Navigator: TDBNavigator;
EditBtn: TButton;
Panel3: TPanel;
CloseBtn: TButton;
DBGridl: TDBGrid;
procedure CloseBtnClick{Sender: TObject};
procedure ActiveQuery(Sender: TObject):
procedure FormShow{Sender: TObject);
procedure EditBtnClick(Sender: TCbject);
private
function GetPartNo: Doubkle;
procedure SetPartNo(NewPartNo: Double};
{ Private declarations }
public
property PartNo: Double read GetPartNo write SetPartNo;
[ Public declarations }
end;
var
BrPartsForm: TBrPartsForm;
implementation
uses EdParts, DataMod;

Ceontrols,
Buttons;



{$R *.dfm}
function TBrPartsForm.GetPartNo: Double;

begin
Result := MastData.PartsScurce.Dataset.Fields[0].AsFloat;
end;
procedure TBrPartsForm.SetPartNo(NewPartNo: Double);
bagin
MastData.PartsSource.Dataset := MastData.Parts;

MastData.Parts.Locate{'PartNo', NewFartNo, [1);
end;
procedure TBrPartsbtorm.CloseBtnClick{Sender: TObject);
begin
Close;
end;
procedure TBrPartsForm.ActiveQuery(Sender: TObject):;
begin
if not ActivateBtn.Down then
MastData.PartsScurce.Dataset := MastData.Parts
else
try
MastData.PartsQuery.Close;
MastData.PartsQuery.Open;
MastData.PartsScurce.Dataset := MastData.PartsQuery;
except
MastData.PartsScurce.Dataset := MastData.Parts;
raise;
end;
end;
procedure TBrPartsForm.FormShow(Sender: TCbject):
begin
MastData.Parts.Open;
end;
procedure TBrPartsForm.EditBtnClick (Sender: TObject);
begin
if ActivateBtn.Down then
begin
EdPartsForm.Edit (MastData.PartsQueryPartNo.Value);
MastData.PartsQuery.Close;
MastData.PartsQuery.Open;
end else
EdPartsForm.Edit (MastData.PartsPartNo.Value);
end;
end.

DATA MODULE

unit DataMod;
interface

uses
Windows, Messages,SysUtils, Classes, DB, DBAccess, MyAccess,

Dialegs, Controls, frxClass, frxDBSet, DBTables;
type
TMastData = class{TDataMocdule)

PartsSource: TDataSource;
VendorSource: TDataSource;
OrdersSource: TDataSource;
CustByQrdSrc: TDataSource;
ItemsSource: TDhataScurce;
CustSource: TDataSource;
OrdByCustSrc: TDataScurce;
CustMasterSrc: TDataScurce;

MemDS,



CustByCompSrc: TDataSocurce;
Orders: TMyTable;

OrdersOrderNo: TIntegerField;
OrdersCustlNc: TlntegerField;
OrdersSaleDate: TDateTimeField;
OrdersShiphDate: TDateTimeField;
OrdersEmpNo: TIntegerField;
OrdersPaymentMethod: TStringField;
OrdersItemsTotal: TFloatField;
OrdersTaxRate: TIntegerField;
OrdersFreight: TFlcatField;
OrdersAmountPaid: TFloatField;
OrdersAmountDue: TFloatField;
OrdersTaxTotal: TFloatField;
CustByOrd: TMyTable;
CustByOrdCustNo: TIntegerField;
CustByOrdCompany: TStringField;
CustByOrdAddrl: TStringField;
CustByOrdaddr2: TStringField;
CustByOrdZip: TStringField;
CustByOrdPhone: TStringField;
CustByOrdFax: TStringField;
CustByOrdTaxRate: TIntegerField;
CustByOrdLastInvoiceDate: TDateTimeFileld;
Parts: TMyTable;

PartsPartNo: TIntegerField;
PartsVendorNo: TIntegerField;
PartsDescription: TStringField;
PartsOnHand: TIntegerField;
PartsOnOrder: TIntegerField;
PartsCost: TFlecatField;
PartsListPrice: TFlcatField;
PartsBackOrd: TBooleanField;
Vendors: TMyTable;

NextOrd: TMyTable;

NextOrdNewKey: TIntegerField;
NextCust: TMyTable;
NextCustNewCust: TIntegerField;
LastItemQuery: TMyQuery;
PartsQuery: TMyQuery;
PartsQueryPartNo: TIntegerField;
PartsQueryVendorNo: TIntegerField:;
PartsQueryDescripticon: TStringbield;
PartsQueryOnHand: TIntegerField:;
PartsQueryOnOrder: TlIntegerField;
PartsQueryCost: TFloatField:;
PartsQueryListPrice: TFlcatField;
PartsQueryBackOrd: TBooleanField;
Cust: TMyTable;

CustCustNo: TIntegerField;
CustCompany: TStringField;
CustAddrl: TStringField;
CustAddr2: TStringField;

CustZip: TStringField;

CustPhone: TS8tringField;

CustFax: TStringField;
CustTaxRate: TIntegerField;
CustLastInvoicelDate: TDateTimelField;
CustQuery: TMyQuery:;
CustQueryCustNe: TIntegerField;
CustQueryCompany: TStringField;



CustQuerylLastInvoiceDate: TDateTimePield;
CustQueryPhone: TStringField;

OrdByCust: TMyTable;

OrdByCustOrderNo: TIntegerField;
OrdByCustCustNo: TIntegerField;
OrdByCustSaleDate: TDateTimeField;
OrdByCustShipDate: TDateTimeField;
OrdByCustItemsTotal: TFloatField;
OrdByCustTaxRate: TIntegerField;
OrdByCustFreight: TFloatField:
OrdByCustAmountPaid: TFlecatField;
OrdByCustamountDue: TIntegerField;
CustByComp: TMyTable;

CustByLastInvQuery: TMyQuery;
CustByLastInvQueryCustNo: TIntegerField;
CustByLastInvQueryCompany: TStringField;
CustByLastInvQueryAddrl: TStringField;
CustByLastInvQueryAddr2: TStringField;
CustByLastInvQueryZip: TStringField;
CustByLastInvQueryPhone: TStringField;
CustBylastInvQueryFax: TStringField;
CustByLastInvQueryTaxRate: TintegerFleld;
CustByLastInvQueryLastInvoiceDate: TDateTimeField;
MyConnectionl: TMyCcnnection;

Items: TMyTable;

ItemsOrderNo: TIntegerField;

ITtemsItemNo: TFleocatField;

TtemsPartNo: TIntegerField;

ItemsQty: TIntegerField;

ItemsDiscount: TIntegerField:

ItemsExtPrice: TFloatField;

ItemsDescription: TStringPield;
ItemsSellPrice: TFlcoatField;
OrdersByDateQuery: TMyQuery;

Emps: TMyTable;

EmpsEmpNo: TIntegerField;

EmpsLastName: TStringField:

EmpsFirstName: TStringField;

EmpsPhoneExt: TStringField;

EmpsHireDate: TDateTimeField;

EmpsSalary: TIntegerField;

EmpsFullName: TStringField;

EmpsScource: TDataSource;

OrdByCustFirstName: TStringField;
OrdByCustLastName: TStringField;
OrdByCustEmpNo: TIntegerField;

procedure OrdersAfterCancel {(DataSet: TDataSet);
procedure OrdersAfterDelete{DataSet: TDataSet):
procedure OrdersAfterPost (DataSet: TDataSet);
procedure QOrdersBeforeOpen(DataSet: TDataSet):
procedure OrdersBeforeEdit (DataSet: TDataSet):
procedure OrdersCustNoChange (Sender: TField) ;
procedure ItemsAfterPost {DataSet: TDataSet):
procedure EnsureOrderskEdit (DataSet: TDataSet});
procedure ItemsBeforeEdit (DataSet: TDataSet);
procedure ItemsBeforeOpen(DataSet: TDataSet) ;
procedure TtemsBeforePost (DataSet: TDataSet);
procedure ItemsCalcFields(DataSet: TDataSet);
procedure ItemsNewRecord{DataSet: TDataSet);
procedure EmpsCalcFields(DataSet: TDataSet) ;
procedure PartsBeforeOpen(DataSet: TDataSet});



procedure PartsCalcFields (DataSet: TDataSet);

procedure PartsUpdateError{DataSet: TDataSet; E: EDatabaseError;
UpdateKind: TUpdateKind; var Updatehction: TUpdateRction);

procedure CustBeforeOpen{DataSet: TDataSet);

procedure CustBeforePost (DataSet: TDataSet):

precedure OrdersNewRecord({DataSet: TDataSet);

procedure QrdByCustCalcFields (DataSet: TDataSet);

procedure OrdersBeforeCancel (DataSet: TDataSet):

procedure OrdersBeforeClose(DataSet: TDataset):

procedure OrdersBeforeDelete(DataSet: TDataSet});

procedure OrdersBeforeInsert{DataSet: TDataSet};

procedure EditUpdateError{DataSet: TDataSet; E: EDatabaseError;
UpdateKind: TUpdateKind; var UpdateAction: TUpdatefction):

procedure PartsQueryCalcFields({(DataSet: TDataSet) ;

procedure ItemshAfterlelete(DataSet: TDataSet);

private
PrevPartNo: Double; { remembers Item's previous part# }
PrevQty: Longint: { remembers Item's previous gty }
DeletingItems: Boclean; { suppress totals calc. if deleting
items 1}

FItemNo: Integer;
procedure Deleteltems;
procedure UpdateTotals;
{ Private declarations }
public
function DataSetApplyUpdates(DataSet: TDataSet; Apply: Boolean):
Boolean;
{ Public declarations }

end;
function Confirm{Msg: string): Boolean;
var
MastData: TMastData;
implementation
{SR *.dfm}

uses Variants;
function Confirm{Msg: string): Boolean;

begin

Result := MessageDlg(Msg, mtConfirmation, mbYesNoCancel, 0) = mrYes;

end;
procedure TMastData.UpdateTotals;
var
TempTotal: Extended;
begin
if Deletingltems then Exit; { don't calculate if deleting all
items 1}
try
Items.DisableControls;
Items.First;
TempTotal := 0; { use temp for efficiency }
while not Items.EQF do
begin :
TempTotal := TempTotal + ItemsExtPrice.Value;
Items.MNext;
end;
OrdersItemsTotal.Value := TempTotal;
finally
Items.EnableControls;
end;
end;
procedure TMastData.OrdersAfterCancel {DataSet: TDataSet;;
begin



Cust.CancelUpdates;
Parts.CancelUpdates;
Items.CancelUpdates;
Orders.CancellUpdates;

end;
procedure TMastData.OrdersAfterDelete(DataSet: TDhataset);
begin
MyConnectionl.ApplyUpdates;
end;
procedure TMastData.OrdersAfterPcst{DataSet: TDataSet};
begin '
if Cust.Locate{'CustNo', OrdersCustNo.Value, []} and
(CustlastInvoiceDate.Value < OrdersShipDate.Value) then
begin
Cust.Edit;
CustLastInvolceDate.Value := OrdersShipDlate.Value;
Cust.Post;
end;
MyConnectionl.BpplyUpdates;
end;

procedure TMastData.CrdersBeforeCancel {(DataSet: TDataSet);
begin

if {Orders.State = dsInsert] and not (Items.BOF and Items.ECF) then

if not Ceonfirm('Cancel corder being inserted and delete all line
items?') then
BAbort;

end;
procedure TMastData.OrdersBeforeEdit (DataSet: TDataSet});
begin

LastItemQuery.Close;

LastIltemQuery.Open;

{ SQL servers return Null for some aggregates if no items are
present }

with LastItemQuery.Fields[0] do

if IsNull then FItemNo := 1

else FltemNo := AsInteger + 1;
end;
procedure TMastData.OrdersBeforeOpen{DataSet: TDataSet});
begin

CustByComp.Open;
CustByOrd.Open;
Cust.Open;
Emps.Open;
Items.QOpen;
end;
procedure TMastData.ItemsAfterPost(DataSet: TDataSet):
{Reduce/increase Parts table's OnOrder field }
procedure UpdateParts{PartNo: Double; Qty : Longint):;
begin
if (PartNe > 0) and {(Qty <> 0) then
try
if not Parts.Locate('PartNo', PartNo, []} then Abort;
Parts.Edit;
PartsOnOrder.Value := PartsOnOrder.Value + Qty;
PartsOnHand.Value:=PartsOnHand.Value-Qty;
Parts.Post;
{if PartsOnHand.Value < -1 then
begin
MessageDlg('No Goods.', mtInformation, [mbOK], 0);
Parts.Delete;



end; }
except
on E: Excepticon do
ShowMessage (Format ('Error updating parts table for PartNo:
%#d', [PartNo])]l;
end;
end;
begin
{ Maintain next available item number }
Inc{FItemNo} ;
UpdateTotals;
if not ({PrevPartNo = ItemsPartNo.Value) and (PrevQty =
TtemsQty.Value)) then
begin
{ Reduce previous Part#'s OnOrder field by previous Qty }
UpdateParts (PrevPartNe, -PrevQty):
{ Increase new Part#'s OnOrder field by previous Qty 1}
UpdateParts {ItemsPartNo.Value, ItemsQty.Value};
end;

end;
procedure TMastData.EnsureOrdersEdit (DataSet: TDataSet);
begin

Orders.Edit;
end;
procedure TMastData.ItemsBeforeEdit{DataSet: TDataSet);
begin

Orders.Edit;

PrevPartNo := ItemsPartNo.Value;

PrevQty := ItemsQty.Value;
end;

procedure TMastData.ItemsBeforeCpen{DataSet: TDataSet);
begin

Parts.Open;
end;
procedure TMastData.ItemsBeforePost (DataSet: TDataSet);
begin

ItemsIltemNo.Value := FItemNo;
end;

{ Lockup PartNc infeo for the item; calculate its extended price }
procedure TMastData.ItemsCalcFields(DataSet: TDataSet);

begin
ItemsExtPrice.Value := ItemsQty.Value *
ItemsSellPrice.Value * (100 - ItemsDiscount.Value) / 100;
end;
procedure TMastData.ItemsNewRecord(DataSet: TDataSet);
begin
PrevPartNo := 0;
PrevQty := 0;
ItemsOrderNo.Value := OrdersCrderNo.Value;
ItemsQty.Value := 1;
ItemsDiscount.Value := 0;
end;

{ Concatenate last name + first name for the corder's 30ldBy
DBLookupCombo }
procedure TMastData.EmpsCalcFields(DataSet: TDataSet);

begin

EmpsFullName.Value := Format{'%s, %s', [EmpslLastName.Value,
EmpsFirstName.Value]);
end;

procedure TMastData.Deleteltems;
begin



Deletingltems := True; { suppress recalc of totals during
delete }
Items.DisableControls; { for faster table traversal }
try
Items.First;
while not Items.ECF do Items.Delete;
finally
Deletingltems := False;
Items.EnableControlis; { always re-enable controls after
disabling }
end;
end;
procedure TMastData.PartsBeforeOpen(DataSet: TDatalet);
begin
Vendecrs.Cpen;
end;
procedure TMastData.PartsCalcFields(DataSet: TDataSet);
begin '
PartsBackOrd.Value := PartsCnCrder.Value > PartsOnHand.Value;
end;
procedure TMastData.PartsUpdateError(DataSet: TDataSet; E:
EDatabaseError;
UpdateKind: TUpdateKind; wvar UpdateAction: TUpdateRction};
var
Key: Variant:;

const
UpdErrMsg = '%s.'#13#10'Discard the edits to %S %S and continue
updating?’;
begin
if UpdateKind = ukDelete then
Key := Dataset.Fields[0].CldValue else
Key := Dataset.Fields[0].NewValue;

if MessageDlg{Format {UpdErrMsg, [E.Message,
DataSet.Fields[0].DisplayLabel, Keyl},

mtConfirmaticn, [mbYes, mbCancell], 0) = mr¥Yes then

Updatelction := uaSkip else

UpdateBction := ualbort;
end;
procedure TMastData.CustBeforeCOpen{DataSet: TDataSet);
begin

CrdByCust.Open;

end;
procedure TMastData.CustBeforePost (DataSet: TDataSet);
begin

if Cust.State = dsInsert then
with NextCust do
begin
Open;
try
Edit;
CustCustNo.Value := NextCustNewCust.Value;
NextCustNewCust.Value := NextCustNewCust.Value + 1;
Post;
finally
Close;
end;
end;
end;
procedure TMastData.COrdersCustNoChange (Sender: TField);
var
TaxRate: Variant:;



begin

TaxRate := Cust.Lookup!'CustlNo', OrdersCustNc.Value, 'TaxRate'};
if not VarIsNull (TaxRate) then
OrdersTaxRate.Value := TaxRate;
end;

procedure TMastData.OrdersNewRecord{DataSet: TDataSet);
begin
{ Get the Next Order Value from the NextOrd Table }
with NextOrd do
begin
Cpen;
try
Edit;
OrdersOrderNo.Value
NextOrdNewKey.Value
Post;
finally
Close;
end;
end;
OrdersSaleDate.Value := Date;
OrdersPaymentMethod.Value := 'Cash';
OrdersItemsTotal.Value := 0;
OrdersTaxRate.Value := 0;
end;
function TMastData.DataSetApplyUpdates(DataSet: TDataSet; Apply:
Boolean): Boolean;
begin
Result := True;
with TDataSet{DataSet) do
begin
if {State in dsEditModes) then
begin
if Apply then
begin
Myconnecticnl.ApplyUpdates;
{ Always call CancelUpdates tc remove any discard changes }
end
else
begin
if (MessageDlg('Unsaved changes, exit anyway?',
mtConfirmation,

H

NextQOrdNewRey.Value;
NextOrdNewKey.Value + 1;

Il

[mbYes, mbCancel], 0} = mrYes) then
else
Result := False;
end;
end;
end;
end;

{ Determine the next available TtemNo for this order 1}
procedure TMastData.OrdersBeforeClese({DataSet: TDhataSet};
begin

Items.Close;

Emps.Close;

CustByOrd.Close;
end;
procedure TMastData.OrdersBeforeDelete(DataSet: TDataSet);
begin

if not Confirm{'Delete order and line items?'} then

Abcrt



else

Deleteltems;
end;
procedure TMastData.CrdersBeforelnsert (DataSet: TDataSet};
begin
if Orders.5tate in dsEditModes then
begin

if Confirm{'An order is being processed. Save changes and start
a new cne?') then
Orders.Post
else
Abort;
end;
FItemNo := 1;
end;
procedure TMastData.EditUpdatekrror(DataSet: ThataSet; E:
EDatabaseError;
UpdateXind: TUpdateKind; var UpdateAction: TUpdateAction);
var
Key: Variant;

const
UpdErrMsg = '%s.'#13#10'Discard the edits teo %5 %S and continue
updating?';
begin
if UpdateKind = ukDelete then
Key := Dataset.Fields[0].0ldValue else
Key := Dataset.Fields[0].NewValue;

if MessageDlg(Format (UpdErrMsg, [E.Messaqge,
DataSet.Fields[0].DisplayLabel, Key]l},
mtConfirmation, [mbYes, mbCancel}, 0) = mrYes then
UpdatehAction := uaSkip else
UpdatehAction := uadAbort;
end;
procedure TMastData.PartsQueryCalcFields(DataSet: TDataSet);
begin
PartsQueryBackOrd.Value := PartsOnOrder.Value > PartsOnHand.Value;
end;
procedure TMastData.ItemshAfterDelete(DataSet: TDataSet);
begin
UpdateTotals;
end;
end.

DATE FORM
unit Pickdate;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,Dialogs, XPMan, StdCtrls, Grids, Calendar, Buttons, ExtCtrls;
type
TBrDateForm = class(TForm)
Bevell: TBevel;
TitlelLabel: TLabel;
PrevMcnthBtn: TSpeedButton;
NextMonthBtn: TSpeedButton;
Calendarl: TCalendar;
CkBtn: TButton;
CancelBtn: TButton;
XPManifestl: TXPManifest;
procedure PrevMonthClick{Sender: TCbject);
procedure NextMothClick(Sender: TObject);



procedure CalendarlClick(Sender: TCbhject);
private
procedure SetDate(Date: TDateTime);
function GetDate: TDateTime;
{ Private declarations }
pubklic
property Date: TDateTime read GetDate write SetDate;
{ Public declarations }
end;
var
BrDateForm: TBrDateForm;
implementaticn
{SR *.dfm}
procedure TBrDateform.SetDate(Date: ThateTime) ;
begin
Calendarl.CalendarDate := Date;
end;
functicn TBrDateForm.GetDate: TDateTime;
begin
Result := Calendarl.CalendarDate;
end;
procedure TBrDateForm.PrevMcenthClick(Sender: TObject);
begin
Calendarl.PrevMonth;
end;
procedure TBrDateForm.NextMothClick(Sender: TObject};
begin
Calendarl.NextMonth;
end;
procedure TBrlateForm.CalendarlClick{Sender: TObject);
begin
TitlelLabel.Caption := FormatDateTime{'MMMM, YYYY',
Calendarl.CalendarDate);
end;
end.

EIDIT PARTS FORM
unit EdParts;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls,
Forms,Dialogs, DB, StdCtrls, DBCtrls, Mask, ExtCtrls, Buttons;
type
TEdPartsForm = class {TForm)
Panell: TPanel;
FrintBtn: TSpeedButton;
Bevell: TBevel;
Navigator: TDBNavigator;
Panel?: TPanel;
Labell: TLabel:
LabelZ: TLabel;
Label3: TLabel;
Labeld: TLabel;
Label5: TLabel;
Label7: TLabel;
Label8: TLabel;
Label6: TLabel;
DBEditZ2: TDBEdit;
DBEEdit4: TDBEdit;
DEEdit5: TDBEdit;
DBEdit7: TDBEdit;



DBEdit8: TDBEdit;
DBEdPartNo: TDBEdit;
DBEdit3: TDBEdit;
DataComboBoxl: TDBLookupComboBox;
OKButton: TButton;
CancelButton: TButton;
PartsSourcel: TDataSource;
procedure PrintBtnClick{Sender: TCbject);:
procedure FormCloseQuery(Sender: TObject; var Canllose:
private
{ Private declarations }
public
procedure Edit{PartNo: Double};
{ Public declaraticns }
end;
var
EdPartsForm: TEdPartsForm;
implementation
uses DataMod;
{5R *.dfm}
procedure TEdPartsForm.Edit{PartNc: Double);
begin
MastData.Parts.Open;
MastData.Parts.Locate('PartNo', PartNo, [1):
ShowModal;
end;
procedure TEdPartsForm.FormCleseQuery(Sender: TObject;
var CanClose: Booglean);

kegin
CanClose := MastData.DataSetApplyUpdates (MastData.Parts,
ModalResult = mrOK) ;
end;
end.

Boolean) ;

QUERY CUSTCMER DIALOG

unit QryCust;
interface
uses
Windows, Messages, SysUtils, Variants, Classes, Graphics,
Forms,Dialogs, StdCtrls, Buttons, ExtCtrls;
type
TQueryCustDlg = class(TForm)
Bevell: TRevel;
Labell: TLabel;
Label?: TLabel;
Msglak: TLabel;
PopupCalBtnFrom: TSpeedButton;
PopupCalTcBtn: TSpeedButton;
FromEdit: TEdit;
ToEdit: Tkdit;
CancelBtn: TButtcen;
OkBtn: TButton;
procedure PopupCalBtnFromClick({Sender: TObject):
procedure PopupCalToBtnClick(Sender: TObject);
procedure QkBtnClick(Sender: TObject);
procedure FormCreate(Sender: TObject);
private
function GetFromDate: TDateTime;
function GetToDate: TDateTime;
procedure SetFromDate {NewDate: TDateTime);
procedure SetToDate(NewDate: TDateTime;};

Controls,



{ Private declarations }
public
property FromDate: TDateTime read GetFromDate write SetFromDate;
property ToDate: TDateTime read GetToDate write SetToDate;
{ Public declarations }

end;
var

QueryCustDlg: TQueryCustDlg;
implementation
uses Pickdate;
{SR *.dfm}
procedure TQueryCustDlg.3etFromDate (NewDate: TDhateTime) ;
begin

FromEdit.Text := DateToStr(NewDate);
end;
procedure TQueryCustDlg.SetToDate (NewDate: TDateTime);
begin

ToEdit.Text := DateToStr (NewDate):
end;
function TQueryCustDlg.GetFromDate: TDateTime;
begin

if FromEdit.Text = '' then Result := 0

else Result := StrToDate(FromEdit.Text}:;
end;
function TQueryCustDlg.GetToDate: TDateTime;
begin

if ToEdit.Text = '' then Result := 0

else Result := StrToDate (ToEdit.Text);
end;
procedure TQueryCustDlg.PopupCalBtnkremClick(Sender: TObject);
begin

BrDateForm.Date := StrToDate{FromEdit.Text); { start with current
date }

if BrDateForm.ShowModal = mrCk then

FromEdit.Text := DateToStr{BrDateForm.Date);

end;
procedure TQueryCustDlg.PopupCalToBtnClick(Sender: TObject);
begin

BrDateForm.Date := StrToDate(ToEdit.Text}; { start with current
date }

if BrDateForm.ShowModal = mrOk then

ToEdit.Text := DateToStr {BrDateForm.Date);

end;

procedure TQueryCustDlg.OkBtnClick{Sender: TCbject):
begin

try
if (ToDate <> 0) and (ToDate < FromDate) then
begin
ShowMessage {'"TC" date cannot be less than "FROM" date'};
ModalResult := mrMNone;
end
else ModalResult := mrOk;
except
ShowMesszsage (' Invalid date specified')};
ModalResult := mrNone;
end;
end;
procedure TQueryCustDlg.FormCreate{Sender: TObject);
begin
MsglLab.Caption := "Customers with LastInvoiceDate ranging:’';

FromDate := EncodeDate (2005, 01, 01);



ToDate :=
end;
end.

Now;

ADD INFORMATION FORM

unit EdAdd;
interface
uses
Windows,
Forms,
Dialogs,
ExtCtrls,
Buttons,
type
TEdAddForm = class{TForm)
Comml: TComm;
Labell: TLabel;

Messages, SysUtils,
StdCtrls, Async3Z,

XPMan;

GroupBoxl:
CheckBoxl:
CheckBox2:
CheckBox3:
CheckBox4:
CheckBoxb:
CheckBoxb:
CheckBox7:
CheckBox8:
CheckBox9:

TGroupBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;
TCheckBox;

CheckBox1l0: TCheckBox;

Datasource: TDataSource;

DBRGridl: TDBGrid;

XPManifestl: TXPManifest;

GroupBox2: TGroupBox;

Label2: TLabel;

PartNokd: TEdit;

Label3: TLabel;

QtyEd: TEdit;

Labeld: TLabel;

DBEditl: TDBEdit;

AddBtn: TBitBtn;

ReadBtn: TButton;

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure

procedure
private

SrchFld: TField;

{ Private declarations }
public

{ Public declarations }
end;

CheckBox1Click {Sender:
CheckBox2Click {Sender:
CheckBox3Click{Sender:
CheckBox4AClick (Sender:
CheckBox5Click (Sender:
CheckBoxb6Click (Sender:
CheckBox7Click(Sender:
CheckBox8Click(Sender:
CheckBox9Click (Sender:
ReadBtnClick (Sender:
CommlRxChar (Sender:
CheckBox10Click (Sender: TObject);
ButtonlClick (Sender: TObiect}:
AddBtnClick{Sender:
QtyEdKeyPress (Sender:

Variants,

Grids, DBGrids,

TObject

TObject
TObject

TObject
TObject
TObject
TObject

TObject);
TObject;

TObject) :

TObject);

)
)
)
)
TObject)
)
)
)
)

Classes,

DB,

Count:

Graphics,

Controls,

Mask, DBCtrls,

Integer);

TObject; var Key: Char);



var
EdAddForm: TEdAddEorm;
implementation
uses DataMod;
{SR *.dfm}
procedure TEdAddForm.CheckBox1lClick(Sender: TObject):
var
st: string;
Count: Integer;
begin
editd.Text:="";
comml .Open;
st:=chr (8FB) +chr ($04)+chr ($01) +chr ($00) +char ($00)+
chr {$00) +chr ($01) +chr ($SFF) +chr (SFC) ;
Count := Comml.Write(st[l], Length(st)};
if CheckBoxl.Checked=false then
comml.Close;

end;
procedure TEdAddForm.CheckBoxZClick(Sender: TObject);
var
st: string;
Count: Integer;
begin
editd.Text:="";
comml.Cpen;
st:=chr ($FB)+chr{504)+chr{$01)+chr {300} +char (300} +
chr($00)+chr{802)+chr {S$SFC)Y+chr ($FC);
Count := Comml.Write(st[1l], Length(st)):
if CheckBox2.Checked=false then
comml.Close;
end;
procedure TEdAddForm.CheckBox3Click(Sender: TCbject};
var
st: string;
Count: Integer;
begin
editd.Text:="";
comml .Open;
st:=chr {$FR)+chr (804)+chr (501)+chr ($00) +char ($00) +
chr {300)+chr ($03) +chr ($FD) +chr ($FC) ;
Count := Comml.Write(st[l], Lengthi{st)):
if CheckBox3.Checked=false then
comml.Close;
end;
procedure TEdAddForm.CheckBoxdClick(Sender: TObject);
var
st: string;
Count: Integer;
begin
editd.Text:="'";
comml.Open;
st:=chr (8FB)+chr{$04)+chr($01)+chr($00) +char{$00)+
chr ($00)+chr ($04) +chr ($FA) +chr ($FC) ;
Count := Comml.Write(st[l], Lengthist)}:
if CheckBox4.Checked=false tThen
comml.Close;
end;
procedure TEdAddForm.CheckBox5Click(Sender: TCbject);
var
st: string;



Count: Integer;
begin
editd.Text:="";
comml . Cpen;
st:=chr (SFB}+chr{$04)+chr {301} +chr{800}+char (5300} +
chr {$00)+chr ($05) +chr {$SFB) +chr (SFC) ;
Count := Comml.Write(st[l], Length(st)};
if CheckBox5.Checked=false then
commi.Close;
end;
procedure TEdAddForm.CheckBox6Click (Sender: TCbject);
var
st: string:
Count: Integer;
begin
editd.Text:="";
cemml ., Open;
sti=chr(5FB}+chr ($04)+chr ($01)+chr ($00)+char{$00)+
chr ($00) +chr {$06) +chr ($FB) +chr (SFC)Y ;
Count := Comml.Write{st[1l}, Length(st));
if CheckBoxé.Checked=false then
comml.Close;
end;
procedure TEdAddForm.CheckBox7Click{Sender: TObject);
var
st: string;
Count: Integer;
begin
comnl . Open;
st:=chr($FB)+chr{$04)+chr{801)+chr{500)+char{s00)+
chr {800} +chr{$07)+chr {$F9) +chr ($FC) ;
Count := Comml.Write{st[1l], Length(st)):
1f CheckBox7.Checked=false then
comml.Close;
end;
procedure TEdAddForm.CheckBoxBClick(Sender: TObject);
var
st: string:;
Count: Integer;
begin
editd.Text:="";
comml.Open;
sti=chr {3FB)+chr ($04)+chr{$01)+chr {$00)+char{300)+
chr ($00) +chr ($08)+chr ($FE) +chr (SFC) ;
Count := Comml.Write{st[l], Length(st));
1f CheckBox8.Checked=false then
comml.Close;
end;
procedure TEdAddForm.CheckBox9Click(Sender: TObject);
var
st,stl: string:;
Count: Integer;
begin
edit4.Text:="";
comml.Open;
st:i=chr(3FB}+chr ($04)+chr{$01)+chr ($00) +char {$00) +
chr {$00) +chr ($09) +chr ($SF7) +chr {3FC) ;

Count := Comml.Write(stf{1)], Length{st}});
stl:=chr ($FB)+chr{$02) +chr (SEF) +chr ($06) +chr ($FC) ;
Count := Comml.Write(stl[1l], Length{stl)};

if CheckBox9.Checked=false then



comml.Close;
end;
procedure TEdAddForm.ReadBtnClick{Sender: TObject);
var
stl: string;
Count: Integer;
begin
Editd.Text:="";
comml.Cpen;
stl:=chr{sFR)+chr(S$02)+chr (SFF}+chr ($06)+chr (S5FC);
Count := Comml.Write({stl[1l], Length(stl));

end;
procedure TEdAddForm.CommlRxChar (Sender: TObject; Count: Integer);
var
Buffer: array[0..1024] of char;
RF : string;
Bytes, P: Integer:
begin

Fillchar (Buffer, Sizeof(Buffer), 0};

Bytes := Comml.Read(Buffer, Count);
for P := 0 to Bytes -1 do
begin
x:=x+1;
RF:=IntTostr ( {ord{Buffexr[P]))}):
FEdit4.text := Edit4.Text + ' ' + inttostr{{crd{(Buffer{P]))):

if{x=7) then
PartNoEd.text:= IntTostr{{ord{Buffer{P]))}-
if{x>32)then
x:=0;
end;
end;
procedure TEdAddForm.CheckBexl0Click (Sender: TObject);
var
st: string;
Count: Integer;
begin
editd . Text:="'";
comml . Open;
st :=chr{($FB)+chr{$04)+chr ($01)+chr (500} +char ($00)+
chr {$00) +chr {SOAY+chr{5F4)+chr ($FC) ;
Count := Comml.Write(st({1l], Length(st)};
if CheckBoxl0.Checked=false then
comml.Close;
end;
procedure TEdAddForm.ButtonlClick(Sender: TObject);
begin
close;
comml.Close;
end;
procedure TEdAddForm.AddBtnClick(Sender: TObject);
var Qty:integer;
begin
Oty:=StrTolInt {(QtyEd.Text);
SrchFld := Datascurce.Dataset.FieldByName ('PartNo');
if Datasource.Dataset.Locate('PartNe', PartNoEd.Text,
[locCaselnsensitive, loCaselInsensitive]) then
begin
MastData.Parts.Edit;
MastData.PartsOnHand.Value := MastData.PartsOnHand.Value + Qty;



MastData.Parts.Post;
end;
MastData.Orders.Post;

end;
procedure TEdAddForm.QtyEdKeyPress(Sender: TObject; wvar Key: Char):
begin
if Assigned(SrchFld} and (Key > " ') and not
{SrchFld.IsValidChar{Key)) then
begin
MessageBeep(0)
Key := #0;
end;
end;

end.



o
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<html>

<head>

<title>project RFID</title>

<meta http-equiv="Content-Type" content="text/html; charset=windows-
B74">

<link rel="stylesheet" href="style/my style.css" type="text/css">
</head>

<pody bgcolor="#ESFFF3" leftmargin="0" topmargin="0">

</head>

<!--<body bgcolor="#FFFFFF" leftmargin="0" topmargin="0"
onlcad="Popupews () ;">—->

<body bgcolor="#rFFFFF" leftmargin="0" topmargin="0">

<Script Language="JavaScript">
function CheckSearch({) {

Valid = true;

if {(document.Search.WORD.value == ""}{
Valid = false;
document . Search.WORD. focus (};

}

elsel
document.Search.submit {);
//location.href = "search.asp?WORD=" +

escape (document . Search.WORD.value) + "&PAGE=1";

}

return Valid;

b

functien ChkKey(keypressed){
var key;

key = window.event.keyCode;
if {key == 13) {
window,event.keyCode = 0;
CheckSearch{):

}

}

</Script>

<table width="780" border="0" cellspacing="0" cellpadding="0">

<td valign="top"><img src="appserv/headl.gif" width="780"
height="120"></td>

<table width="780" border="0" cellpadding="0" cellspacing="0"
class="Search">

<form name="Search” method="pocst” action="prel.php3">

<tr bgcolor="#FFCCFF">

<td width="10">

<td width="410">

<table width="400" border="0" cellpadding="0" cellspacing="0"
class="body e">

<tr> h

<td width="2" align="center"><font color="white"><b>|
</b></font></td>

“<td width="50" align="center">

<b><a href="test.php3" class="linkwhite">Home</a></b>

</td>



<td width="2" align="center"><font color="white"><b>]|
</b>»</font></td>

<td width="55" align="center">

<a href="antozz.php3" class="linkwhite">»<b>rproduct</b></a>
</td>

<td width="2" align="center"><font color="white"><b>|
</br</font></td>

<td width="70" align="center">

<a href="register.php3

" class="linkwhite">»><b>register</b></a>

</td>

<td width="2" align="center"><font color="white"><b>|
</b></font></td>

<td width="70" align="center">

<a href="ppp.php3

" class="linkwhite"><b>contact us</b></a>

</td> '

<td width="2" align="center"><font color="white"><b>|
</b></font></td>

<td width="217"></td>

</tr>

</table>

</td>

<takble width="780" border="0" cellspacing="0" cellpadding="0">
<tr>

<td width="5"></td>

<td width="170" valign="top" align="center" bgcclor="4FFE7CE">

<form action="prel.php3" method="post">
<br>

<table align="center":>

<tr>

<td bgcolor="#FFC78C" colspan="2" align="center” height="30">
<font face="Ms Sans serif">
<b>njunlourwazidon< />

</font>

</td>

</ftr>

<tr>

<td bgcolor="4FFC78C">

<font face="Ms Sans serif™>

<b>%edls: </b>

</font>

</td>

<td bgcolor="#FFC78C">

<input name="username"”" type="text">
</td>

</tr>

<tr>

<td bgcolor="#FFC73C">

<font face="Ms Sans serif">

<b>siadm: </b>

</font>

</td>

<td bgcolor="#FFC78C">

<input name="password" type="password">
</td>



</tr>

<tr>

<td colspan="2" align="center">

<input type="submit"” name="login" value="fmdu">
</td>

</tr>

</table>

</ form>

<br>

<table width="162" border="0" cellspacing="0" cellpadding="0"
bgcoclor="4FFC78C" class="body t">

<tr height="3"><td></td></tr>

<tr height="25">

<td>

&nbsp; &énbsp;<a href="product.asp" class="linkgreen">auinquam</a>
</td>

</tr>

<tr height="1"><td bgcolor="white"></td></tr>

<tr height="2zZ5">

<td>

&nbsp; &nbsp;<a href="policy.asp” class="1inkgreen">lhzmnsadiouin</a>
</td>

</tr>

<tr height="1"><td bgcolor="white"></td></tr>

<tr height="25">

<td>

gnbsp; &nbsp;<a href="customer.asp” class="linkgreen">uwdndianud</a>
</td>

</tr>

<tr height="1"><td bgcolor="white"></td></tr>

<tr height="25">

<td>

&nbsp; &nbsp;<a href="customer.asp" class="linkgreen">munim</a>
</td>

</tr>

<tr height="1"><td bgcolor="white"></td></tr>

<tr height="25">

<td>

&nbsp; &nbsp; <a href="reggoutaticn.asp" class="1linkgreen">fimuln</a>
</td>

</tr>

<tr height="1"><td bgceoleor="white"></td></tr>

<tr height="25">

<td>

&nbsp; &nbsp;<a href="JavaScript:Popuplpp();" class="linkgreen">iuulna
</a>

</td>

</tr>

<tr height="3"><td></td></tr>

</table>

<td width="30"></td>

<td width="575" valign="top">

<table width="575" border="0" cellspacing="0" cellpadding="0">
<tr height="10"><td></td></tr>

<tr>



<td width="384" valign="top">

<table width="380" border="0" cellspacing="15" cellpadding="0" >
<form name="form" method="post" action="product.php3" target="cutput”
align="center">

<pr&nbsp;</p>

<p>

<select name="produtname">
<option value="">productname
<option value="01">HARRY POTER
<option value="02">uwmdifu
<goption walue="03">ROOM
<gption value="04">gafdan
<aption value="05">husggiua
<option value="07">uwuwiyGift)
<option value="08">mand) 104
<option wvalue="09">GREEN FOOD
<option value="10">umn
<option value="11">dnunzo
<option value="1Z">pen

</select>
<input type="submit" name="Submit" value="gfoya">

</pr<p>

</form>
<7php

Sproduct=addslashes {$Spreductname) ;
SProduct="5preduct";

eche "Sproduct ";

2>
</table>

<table width="380" border="0" cellspacing="0" cellpadding="0">
<tr>

<td>

<img src="appserv/harry 250.jpg" width="365" height="250"
usemap="#Head" border="0">

<map name="Head">

<b><font color="green">yusd Gloden</font></b><br><br>

<1i> collection wWul-5 <br><br>

<1li> + Wy 6indmi<br><br>

<1i> sm2,999.00vm<br><br>

<area shape="rect" coords="25,221,138,241" href="MBBOF20ZP.asp">
</map>

</td>

</ftr>

</table>

<br>

<table width="380" border="0" cellspacing="0" cellpadding="0">
<tr height="20">

<td width="190" bgcolor="#240829" class="body e">

snbsp;<font color="white">:: NEW PRODUCT ::</font>

</td>

<td width="190"></td>



</tr>

<tr>

<td colspan="2">

<table width="3B0" border="0" cellspacing="0" cellpadding="0"
class="body_ts">

<tr height="5"><td></td></tr>

<tr>

<td colspan="2">

<img src="appserv/da.jpg” border="0">

<b><font color="green">mwiumemimniaimaudy 4

<br><br>

</td>

</tr>

<tr>

<td width="200">

<img src="appserv/geen.jpg" border="0">

<b><font color="green">GREENFOOD</font></b><br><br>

<pr><br>

</td>

</tr>

<tr height="5"><td colspan="2"></td></tr>
<tr>

<td colspan="2" align="center">

<hr coler="#CACACA"™ width="80%">

</td>

</tr>

</table>

<l--<table width="380" border="0" cellspacing="0" cellpadding="0"
class="body ts">

‘<tr height="5"><td></td></tr>

<tr>

<td>

<img src="images/home/fujitsu.jpg">

</td>

</tr>

<tr height="5"><td></td></tr>

<tr>

<td>

<b»<font size="3">Flash MCU</font></b>

</td>

</tr>

<tr height="5"><td></td></tr>

<tr>

<td width="136" valign="top">

<a href="mp89-mb930.asp"><img src="images/home/mb85n202p.jpg"
border="0"></a><br><br>

<b>MBBON202P</b><br>

Low cost 8 bit<br>

32 pin shrink dip<br>

</td>

<td width="3"></td>

<td width="1"></td>

<td width="3"></td>

<td width="137" valign="top">

<a href="mb8%-mb30.asp™><img src="images/home/mb20£423gbpf.Jjpg"
border="0"></a><br><br>



<b>MBS0F423GRPF</b><br>

16 bit MCU With<br>

2ch CAN Interface<br>

</td>

</tr>

<tr>

<td colspan="5" align="center™>
<hr color="#CACACA" width="80%">
</td>

</tr>

</table>~~

<table width="380" border="0" cellspacing="0" cellpadding="0"
class="body ts">

<tr height="5"><td></td></tr>

<tr>

<td>

<table width="380" border="0" cellspacing="0" cellpadding="0"
class="body ts">

<tr>

<td width="100">

<img src="images/home/mb30£423g.jpg"” border="0">

</td>

<td width="10"></td>

<td width="270">

<b>MBO90F423G</b><br>

Fujitsu Flash Microcontroller<br>

MCU 16 Bits 7272772777 CAN Controller<br>

58 I/0 Port<br>

2 Channel CaN Interface<br>

8 Channel 10 Bit A/D Converter<br>

LCD Driver/Controller Max Clock 1€ Mhz<br>

Flash Memory 128 KByte

</td>

</tr>

</table>

</td>

</tr>

<tr height="5"><td></td></tr>

<tr height="20">

<td align="right">

<a href="Schemetic/PDF/MBY0F423G/datasheet.pdf"” target=" blank”
class="linkblue”>Download Data Sheet</a>&nbsp;&nbsp;<font
color="red">|</font>&nbsp; &nbsp;

<a href="Detail.asp?Prod=MB90F4Z23GBPF" class="linkblue">Buy On
Line</a>&nbsp; &nbsp;<font color="red">|</font>&nbsp; inbsp;
<a href="MB90F423G.asp" c¢lass="linkblue">Development
Roard</a>&nbsp; &nbsp; &nbsp; &nbsp;

</td>

</tr>

<tr height="5"><td></td></tr>

<tr>

<td align="center">

<hr color="#CACACA" width="80%">

</td>

</tr>

</table>-->

</td>

</tr>

<tr>

<td colspan="2" align="right" class="body ts">



<a href="antozz.php3" class="linkred">More...</a>

</td>

<ftr>

</table>

</td>

<td width="1" bgcolor="#777777"></td>

<td width="&5"></td>

<td width="180" wvalign="tocp">

<table width="180" border="0" cellspacing="0" cellpadding="GC"
class="body e">

<tr>

<td>

<a href="workshop.asp"><img src="appserv/garunteeS.gif"
border="0"></a>

</td>

</tr>

<tr height="5"><td></td></tr>

<tr>

<td>

<img src="appserv/gift.jpg" border="0" cnclick="JavaScript:Fopup(});"
onMouseQut="style.curscr="default';"
onMouseQver="style.cursor="hand';">

</td>

</tr>

<tr height="5"><td></td></tr>

<tr>

<td>

<a href="prodtype.asp?Ctn=008&Group=001"><img src="appserv/room.jpg"
border="0"></a>

</td>

</tr>

<!=-<tr height="5"><td></td></tr>

<tr>

<td>

<a href="ethernet ioc.asp">»<img src="images/home/ethernet-usb.jpg"
berder="0"></a>

</td>

</tr>—-->

<tr height="5"><td></td></tr>
<Lr>

<td>

<a href="piclOf.asp"><img src="appserv/ugunda.jpg" border="0"></a>
</td>

</tr>

<ty height="5"><td>r</d></tLr>

<tr>

<td>

<a href="kia278rxx.asp">»<img src="appserv/stela.jpg" border="0"></a>
</td>

</tr>

<tr height="5"><td>»</td></tr>

<tr>

<td>

<a href="skit-dspic.asp"><img src="appserv/sudsupda.jpeg"
border="0"></a>

</td>

</tr>

</table>

<l--<table width="180" border="0" cellspacing="0" cellpadding="0"
class="body ">

<tr height="20">



<td align="center" bgcolor="#A40823">
<font color="white">:: FUTURE PRODUCT ::</font>
</td>

</tr>

<tr>

<td>

<table width="180" border="0" cellspacing="0" cellpadding="0"
class="body ts">

<tr height="5"><tdr</td></cr>

<tr>

<td>

<img src="images/home/dspic.ipg">
</td>

</tr>

<tr height="10"><td>r</td></tr>

<tr height="20">

<td>

dsPIC30F2010-201/SP<br>
dsPIC30F6014-30I/PF<br>

Digital Signal Contreller 16 bits<br>
MCU with Internal DSP

</td>

</tr>

</table>

<br>

</td>

</tr>

</table>-->

<br>

<l-—<table width="180" border="0" cellspacing="0" cellpadding="0"
class="body e">

<tr height="20">

<td align="center" bgcolor="#A40829">
<font color="white">:: NEWS ::</font>
</td>

</tr>

<tr>

<td>

</td>

</tr>

</table>-->

<br>

<l==-include file="banner.html">-->
</td>

<td width="5"></td>

</tr>

</table>

<table width="575" border="0" cellspacing="0" cellpadding="0">
<tr height="5"><td></td></tr>
</table>

</td>

</tr>

</table>

<br><br><br>

<table width="780" border="0" cellspacing="0" cellpadding="0"
class="footer">

<tr>

<td align="center">



<table width="90%" border="0" cellspacing="0" cellpadding="0"
class="footer">

<tr><td height="1" bgcolor="coral"></td></tr>

</table>

</td>

</tr>

<tr>

<td valign="top" align="center">

<br>

| <a href="register.php3” class="footer">mimmnin</a> | <a

-
om o A

href="buy.php3” class="footer">%Fdfieduh</a> | <a href="cart.asp"
class="footer">uunmumgnii</a> |

</td>

</tr>

<tr>

<td valign="top" align="center">

<br>

<font color="navy" size="3"><b></b></font><br>

<font color="brown">

KMITL<br>

</font>
</td>
</tr>
</table>
<br>
</body>
</html>



Source code program C
$#include <ATB9X5Z.H>

sbit relayl=P1"1;
sbit relay2=P1"2:

/***************************

FN DELAY

*****t*********************/
void delayl{int time)

{

int i,3;

for{i=0;i<=255;i++)
for{j=0;j<=time;’j++);

1

/*******t*****************

FN Serial Port

*************************/
vold init_interr_serial (void)
{
// XTAL 11.059Z MHZ
// 12Machines/Cycle

TMOD = 0xZ20;

SCCN = 0xb5Z;

PCON = 0x00;
TH1 = 0xFD; //BaudRate 2600
TR1 = 1;
REN = 1;
TI = 1;
RI = 0;
// ES = (; //Disable Interrupt Coz,Not Work

}

/*********************

FN RECIEVE_CHAR

*********************/

char recv_char()

{

char c;
while (!RI)
delayl(l);
c=5BUF;
RI=0;

returnic)



/*************************

FN  MAIN

*************************/

vold maini()

{
int ms, type:

char x:
ms=0;
init interr serial(];
while (1)
{
P0=0;
¥ = recv_char():
delayl(10);
switch (%)
{
case 'A'
case 'B'
case 'D'
case 'C'
case 'ET
default
}
RI=0;
if (type==0 )relayl=0;
if(type==1 )relayl=l;
if (type==2 )relay2=0;
if(type==3 )relayZ=l;
if (type==4 )
{
relayl=1;

relayd=1;

type
type
type
type
type
break:

i

0:break;
1l;break;

= 2;break;

3;break;
4;break;



Source code program Visual C++

Header File
// RFIDDlg.h : header file
/I

#$if
!defined(AFX_RFIDDLG_HWA7AC6EOCE_8770_4377_B9C3_5151DF5A1ED1__INCLUDE
D)

$define

AFX RFIDDLG H 7AC6EOCE 8770_4377_B9C3_5151DF5ALED1_ INCLUDED_

4if MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1C00

#include "netcom.h"
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// CRFIDDlg dialeg

class CRFIDDlg : puklic CDialog
{
// Construction
public:
CRFIDDlg (CWnd* pParent = NULL);// standard constructor

Cnetcom m EthernetIO;
Cstring m_ StatusStr;
CString m_StatusStrl;
CString m StatusStri;

// Dialog Data
//{{AFX_DATA(CRFIDDlg)
enum { IDD = IDD_RFID_DIALOG }i
CIPAddressCtrl m_ IPaddress;
// NOTE: the ClassWizard will add data members here
//YYAFX DATA

// ClassWizard generated wvirtual functicn overrides

//{{AFX_VIRTUAL(CRFIDDlg)

protected:

virtual veoid DoDataExchange (CDataExchange* pDX); 7/
DDX/DDV support

//}}BFX VIRTUAL

// Implementation
protected:
HICON m _hlcon;

// Generated message map functions
//{{AFX MSG(CRFIDD1g)

virtual BOOL OnlnitDialecg():

afx msg veid OnsSysCommand (UINT nID, LPARAM lParam) ;
afx msg void OnPaint{);

afx _msg HCURSCR OnQueryDragIcon();
afx msg void OnReaderlon{};
afx_msg vold OnReaderloff():
afx_msg void OnButton2();:

afx msg void OnReaderZon();
afx_msg void CnReader2cff();



virtual void OnOK():
virtual void OnCancel()};
afx msg void OnButtonb(};
//}YAFX_MSG
DECLARE MESSAGE MAP ()

}:

//{{AFX_INSERT_LOCATION}}
// Micresoft Visual C++ will insert additional declarations
immediately before the previcus line.

fendif //
|defined (AFX_RFIDDLG_H_ 7ACG6EQCE_8770_4377_B9C3_5151DFSALEDL INCLUDE
D)

RFID Form
// RFIDDlg.cpp : implementation file
/7 '

#include "stdafx.h"
#include "RFID.h"
#include "RFICDlg.h"

pifdef DEBUG

fdefine new DEBUG_NEW

fundef THIS FILE

static char THIS FILE[} = _ FILE_ ;
fendif

JILETTITIT I 7T Fd il I T iF i il iiiiiiidiifiiiifiifiiiyiiiriliriy
FATPEEY
// ChboutDlg dialog used for App About

class CAboutDlg : public CDialog
{
public:

ChboutDlg(};

// Dialog Data
//{{AFX_DATA(CAkcoutDlg)
enum { IDD = IDD ABOUTBOX };
//}}YAFX_DATA

// ClassWizard generated virtual functicn cverrides

//{{AFX VIRTUAL (CAboutDlg}

protected:

virtual void DoDataExchange (CDataExchange* pDX]; // DDX/DDV
support

// Y }AFX_VIRTUAL

// Implementation
protected:
//{{AFX_MSG({CAboutDlg)
//}IBEX_MSG
DECLARE_MESSAGE_MAP()
1

CAboutDlg: :CAboutDlg{) : CDialog{CAboutDlg::IDD)
{
//{{BF¥ DATA INIT(CAbcutDlg)
//}}BEFX_DATA INIT



h

void CAboutDlg::DoDataExchange (CDataExchange* pDX)
{
CDialog: :DobatakExchange (pDX} ;
//{{AFX_DATA MAF (CAboutDlg)
//}}AFX_DATA MAP
1

BEGIN MESSAGE_MAP (CAboutDlg, CDialog)
//{ {AFX MSG MAP (CAboutDlg)
// No message handlers
//}}AFX_MSG_MAP
END MESSAGE MAP ()
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// CRFIDDlg dialog

CRFIDDlg: :CRFIDDlg (CWnd* pFarent /*=NULL*/)
CDialog{(CRFIDDlg: :IDD, pParent)

{

//{{AFX DATA_INIT (CRFIDDlg)

// NOTE: the ClassWizard will add member initializaticn

here

//}}AFX_DATA INIT

// Note that LoadIcon does not reguire a subsequent DestroylIcon
in Win3Z2

m hlcon = AfoetApp()—>Load1con(IDRMMAINFRAME};
1

void CRFIDDlg::DoDataExchange {CDataExchange* pDX)
{

CDialog: :DoDataExchange (pDX}) ;

//{{AFX _DATA_MAP (CRFIDDlg)

// NOTE: the ClassWizard will add DDX and DOV calls here

//}}AFX_DATA_MAP

DDX_Text (pDX, IDC_STATICS, m StatusStri};

DDX Text (pDX, IDC_STATICS, m_StatusStrl);

DDX Text (pDX, IDC_STATIC4, m_StatusStr2);

DDX _Control {pDX, IDC IPADDRESS1, m_IPaddress);
}

BEGIN MESSAGE MAP(CRFIDDlg, CDialog)
//{{AF¥_MSG_MAP(CRFIDDlg]
ON_WM_SYSCOMMAND ()
ON_WM_PAINT ()
ON_WM_QUERYDRAGICON ()
ON_BN CLICKED(IDC_BUTTON1, OnReaderlon)
ON_BN_CLICKED(IDC BUTTON3, OnReaderloff)
ON_BN CLICKED(IDC_BUTTONZ, OnReaderZon)
ON_BN CLICKED(IDC_BUTTON4, OnReaderZoff)
ON_BN_CLICKED(IDC_BUTTONS, OnButtonS)
//}}AFX_MSG_MAP

END MESSAGE_MAP ()
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// CRFIDDlg message handlers

BOOL CRFIDDlg::0OnInitDialogl()



CDialog::OnInitbialegl():
// Add "BAbout..." menu item to system menu.

// 1DM ABOUTBOX must be in the system command range.
ASSERT ( (IDM _ABOUTBCX & OxFFF0) == IDM ABOUTBOX) ;
ASSERT (IDM ABOUTBOX < OxEFQODO};

CMenu* pSysMenu = GetSystemMenu (FALSE]);

if (pSysMenu != NULL)

{
CString strAboutMenu;
strAbecutMenu. LoadString (IDS ABOUTBOX) ;
if {!strAbcutMenu.IsEmpty(})

{
pSysMenu—>AppendMenu(MF_SEPARATOR};

pSysMenu->AppendMenu (MF STRING, IDM ABOUTBOX,
striboutMenu) ;
}
}

// Set the icon for this dialog. The framework dces this

automatically
// when the application's main window is not a dialocg
SetIcon(m _hIcon, TRUE); // Set big icon
SetIcon(m_hIcon, FALSE); // Set small icon

// TODO; Add extra initialization here
GetDlgItem(IDC BUTTON1)->EnableWindow( FALSE
GetDlgItem(IDC_BUTTONZ)->Enablewindow( FALSE
GetDlgItem{IDC BUTTON3}->EnableWindow( FALSE
GetDlgItem(IDC_BUTTONQ)—>EnableWindow( FALSE
m_EthernetIO.SetStatusMsg( &gm StatusStr);
m_EthernetIO.SetStatusMsg( &m_StatusStrl);
m_EthernetIO.SetStatusMsg( &m_StatusStr2);
m_EthernetIO.SetServerState( false }; // run as client
m_EthernetIO.SetSmartAddressing( false ); // always send to

server

~e we wa

~

return TRUE; // return TRUE unless you set the focus to a
control

1

vold CRFIDDlg: :0nSysCommand (UINT nID, LPARAM 1lFParam)

{
if ((nID & OxFFFQ) == IDM_ABOUTBOX)

{
CAbcutDlg dlgAbout;

dlgabout . DoModal () ;

CDhialeg: :OnSysCommand (nID, l1Param);

// If you add a minimize button to your dialeg, you will need the
code below



// to draw the icon. For MFC applications using the document/view

mnodel,
// this is automatically done for you by the framework.

void CRFIDDlg::OnPaint {)
{
if (IsIconic()}

{
CPaintDC dcithis); // device context for painting

SendMessage (WM ICONERASEBKGND, (WPARAM) dc.GetSafeHdcl(),

// Center icon in client rectangle

int cxIcon = GetSystemMetrics(SM CXICON);
int cyIcon = GetSystemMetrics{SM CYICON);
CRect rect;

GetClientRect (&rect) s

int x = {(rect.Width{) - cxIcon + 1) / 2;
int vy = {rect.Height() - cyIcon + 1) / 2:

// Draw the icon
dc.Drawlcon(®, y, m hlIcen);

Chialeog::OnPaint {);

// The system calls this to obtain the curser te display while the
user drags
// the minimized window.
HCURSQOR CRFIDD1lg: :OnQueryDragIcen()
{
return {HCURSCR) m hIccn;

}

void CRFIDD1g::OnReaderlon ()
{

char message[]="A";

if({m EthernetI0.IsOpen{})
{

. if(m_EthernetIO.WriteComm((unsigned char*) &message(0],
sizecf (message), INFINITE) <= OL)
{
m_StatusStr.Format(“Send fail");
UpdateData (FALSE) ;
1
m_StatusStr2 = T{"Reader 1 OM: ™)
UpdateData {FALSE) ;
GetDlgItem{IDC_BUTTCN1)->EnableWindow( FALSE ];
GetDlgItem(IDC_BUTTONB)->EnableWindow( TRUE };

}

void CRFIDDLlg: :OnReaderloff ()
{

char message[]="B";



if({m EthernetIC.IsOpen()){

if (m_EthernetIO.WriteComm( (unsigned char*} &message([Q],

sizeof (message)}, INFINITE) <= OL}

{
m_StatusStr.Format ("Send fail");

UpdateData (FALSE) ;

1
m StatusStr2 = T("Reader 1 CFE: "y;

UpdateData (FALSE) ;
GetDlgTtem (IDC BUTTON3) ->EnableWindow({ FALSE );

GetDlgItem(IDC_BUTTONl)—>EnableWindow( TRUE ) ;

}

vold CRFIDD1g: :OnReaderon{)
{

char message[]1="D";

if{m EthernetIO.IsOpen(})
{

if {m EthernetI0.WriteComm( (unsigned char*) &messageil],

sizeof ({message), INFINITE) <= OL)

{
m_StatusStr.Format("Send fail™):;

UpdateData (FALSE]} ;

1
m StatusStrl = T{"Reader 2 ON: ");

UpdateData (FALSE) ;
GetDlgItem(IDCﬁBUTTON2)->Enablewindow( FALSE );

GetDlgItem(IDC_BUTTON4)->EnableWindow( TRUE )} ;

}

void CRFIDDlg: :OnReaderZoff ()
{

char messagei]="C";

if (m_EthernetIC.IsOpen()){

if (m_EthernetIO.WriteComm( {unsigned charx) gmessage([0],

sizeof (message), INFINITE} <= 0L} {
m_StatusStr.Format{"Send fail™);

Updatelata (FALSE) ;

}
m_StatusStrl = T("Reader 2 OFF: "};

UpdateData (FALSE) ;

GetDlgltem(IDC BUTTON4)->EnableWindow( FALSE };
GetDlgItem(IDC BUTTONZ)->EnableWindow({ TRUE );

}

void CRFIDDlg::0nOK{()

{
CString IPServerStr;



bool bSuccess;
m_IPaddress.GetWindowText( IPServerStr );

//connecting
bSuccess = m EthernetIO.ConnectTo( IPServerStr }; // TCP

//if connecting sucess Show message

if (bSuccess && m_EthernetIO.WatchComm() ]

{

m_StatusStr = _T("Connection established with EtherIO: )

+ IPServerStr;

GetDlgTtem(IDOK) ->EnableWindow{ FALSE );

GetDlgItem(IDC_EUTTONl)—>EnableWindow( TRUE )
GetDlgItem(IDC_BUTTONZ}—>EnableWindow( TRUE ) ;
{ {
{

GetDlgItem IDC_BUTTONB)—>EnableWindow FALSE )
GetDlgItem(IDC_BUTTON4)—>EnableWindow FALSE ):
UpdateData (FALSE) ;
m StatusStrl = _T{"Reader 2 OFF: ");
UpdateData {(FALSE) ;
m StatusStrz = _T{"Reader 1 OFF: ")

UpdateData (FALSE) ;
else

int error = WSAGetLastError(];
TRACE ("socket errcor = 0x%X", error);
m_StatusStr.Format ("Connection fail");
UpdateData (FALSE)};
;
//CDialog: :CnOK () ;
}

void CRFIDDLlg::0nCancell)
{

m_EthernetIO.StopComm() ;
CDhialog: :0nCancel(};
}

void CRFIDDlg::OnButtonbi()
{

char message[]="E";
if (m EthernetIO.IsOpeni)){

if(m_EthernetIO.WriteComm((unsigned char*) &message[0],
sizeof (message), INFINITE) <= 0L){
m_StatusStr.Format("Send fail™);
UpdateData (FALSE) ;

}

m_StatusStr = _T("Disconnected”);
GetDlgTtem (IDOK) ->EnableWindow ( TRUE Y3
m EthernetIO.StopComm();

UpdateData (FALSE} ;

m StatusStrl = _T("Reader 2 OFF: ");
UpdateData (FALSE) ;
m_StatusStr2 = T("Reader 1 OFF: ");

UpdateData(FALSE);
GetDlgItem(IDC_BUTTONl}—>Enablewindow( FALSE ):



GetDlgItem(IDC_BUTTON2)—>EnableWindow( FALSE );
GetDlgItem(IDC_BUTTON3)—>EnableWindow( FALSE ):
GetDlgItem(IDC_BUTTON4]—>Enablewindow( FALSE ):



Features

' Contactless Read/Write Data Transmission
* Radio Frequency fy, trom 100 kHz to 150 kHz
* 5550 Binary Compatible or T8557 Extended Mode
* Small Size, Configurable for ISO/IEC 11784/785 Compatibility
» 75 pF On-chip Resonant Capacitor {(Mask Option)
» 7 x 32-bit EEPROM Data Memory Including 32-bit Password
+ Separate 64-bit memory for Traceability Data
* 32-bit Contiguration Register in EEPROM to Setup:
~ Data Rate
- RF/2 to RF/128, Binary Selectable or
- Fixed e5550 Data Rates
- Modulation/Coding
- FSK, PSK, Manchester, Biphase, NRZ
-~ Other Options
- Password Mode
- Max Block Feature
- Answer-On-Request {AOR) Mode
- Inverse Data Output
- Direct Access Mode
- Sequence Terminator(s)
- Write Protection (Through Lock-bit per Block)
- Fast Write Method (5 kbps versus 2 kbps)
- OTP Functionality
- POR Delay up to 67 ms

Description

The T5557 is a coniactless R/W IDentification IC {1D1C®) for-applications in the
125 kHz frequency range. A single coil, connected to the chip, serves as the IC's
power supply and bi-directional communication interface. The antenna and chip
together form a transponder or tag.

The on-chip 330-bit EEPROM (10 blocks, 33 bits each) can be read and written block-
wise from a reader. Block 0 is reserved for setting the operation modes of the T5557
tag. Block 7 may contain a password to prevent unauthorized writing.

Data is transmitted from the IDIC using lcad modulation. This is achieved by damping
the RF field with a resistive load between the two terminals Coil 1 and Coil 2. The IC
receives and decodes 100% amplitude modulated {OOK) puise interval encoded bit
streams from the base station or reader.

System Block Diagram

Figure 1. RFID System Using T5557 Tag
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Figure 2. Block Diagram
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The AFE includes all circuits which are directly connected to the coil. It generaies the
IC’s power supply and handles the bi-directional data communication with the reader. It
consists of the following blocks:

* Rectifier to generate a DC supply voltage from the AC coil voltage

+  Clock extractor ]

» Switchable load between Coil 1/Coil 2 for data transmission from tag to the reader
+  Field gap detector for data transmission from the base station to the tag’

» ESD protection circuitry

The data rate is binary programmable to operate at any data rate betweer. RF/2 and
RF/128 or equal to any of the fixed e5550/e5551 and T5554 bitrates {RF/8, RF/16,
RF/32, RF/40, RF/50, RF/64, RF/100 and RF/128).

This function decodes the write gaps and verifies the validity of the data stream
according to the Atmel e555x write method (pulse interval encoding).

This en-chip charge pump circuit generates the high voltage required for programming
of the EEPROM.

DC Supply Power is externally supplied to the IDIC via the two coil connections. The IC rectifies and
regulates this RF source and uses it to generate its supply voltage.

4517F-AFID-11/C3



2ower-On Reset (POR)

~lock Extraction

sontroller

Mode Register

This circuit delays the IDIC functionality until an acceptable voltage threshold has been
reached.

The clock extraction circuit uses the extemnal RF signal as its internal clock source.

The control-logic module executes the following functions:

+ Load-mode register with configuration data from EEPROM block 0 after power-on
and also during reading

« Control memory access {read, write)

+ Handle write data transmission and write error modes

e The first two bits of the reader to tag data stream are the opcode, e.g., write, direct
access or reset

= In password mode, the 32 bits received after the opcode are compared with the
password stored in memory block 7

The mode register stores the configuration data from the EEPROM block 0. it is
continually refreshed at the start of every block read and (re-)loaded after any POR
event or reset command. On delivery the mode register is preprogrammed with the
value 0014 3000'h which corresponds to continuous read of block 0, Manchester
coded. RF/64. ’

Figure 3. Block 0 Configuration Mapping — e5550 Compatibility Mode

L{1 23 4|56 7 8|9 10 11 12{13 1415 16/ 17181920 {21 2223 24|25 2627 28| 2930 31 32
o[t1]1]olo]ofolojolo]0 0 [ 11 ] o | 1T 00
_| SaferKey Data Modulation | PSK-|g MAX- als >
@ | Note 1), 2) Bit Rate CF |« BLOCK [Z | E 3
s RF/g 0 00 0 0 RF2 “|E B
3 RF/i6 0 0 1 ¢ 1 RF/4 e E

i1}
RF/M32 0 1 0 1 0 RF/8 ::j
0 Unlocked RF40 0 t 1 1 1 Res. F
1 Locked RF/50 1 0 0| [0 0 0 0 O Direct @
RF/64 1 0 1| |0 0 0 0 1 PSKI 7
RF100 1 1 0| |0 0 0 1 0 PSK2 R
RFA28 1 1 1 0 0 0 1 1 PSK3
00 1 0 0 FSK1
0 0 1 0 1 FSK2
00 1 1 0 FSKla
0 0 1 1 1 FSK2a
0t 0 0 0 Manchester
1 0 0 0 0 Biphase{50)
1 1 0 0 0 Reserved
1) 1f Master Key = 6 then test mode write commands are ignored
2} if Master Key <> 6 or 9 then extended function mode is disabled

4517F-RFID-11/03
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Aodulator The modulator consists of data encoders for the following basic types of modulation:
Table 1. Types of e5550-campatible Modulation Modes
Mode Direct Data Output
FSKia'! FSK/a-/5 0 =8 =i
FSK2a™ FSK/8-/10 0 = i/8; 1" = 10
i FSK1 FSK/5-/8 ¢ = rif5; 1= /8
FSK2'" FSK/A0-/8 ‘0 =riA10; 1" =ri/8
PSK1® Phase change when input changes -
PSK2!2 . Phase change on bit clock if input high
PSK32 i Phase change on rising edge of input
Manchester ‘0" = falling edge, ‘1' = rising edge
Biphase ‘1’ creates an additional mid-bit change
NRZ 1" = damping on, ‘0" = damping off
Notes: 1. A common multiple of bitrate and FSK frequencies is recommended.
2. In PSK mode the selected data rate has 0 be an integer muitiple of the PSK
sub-carrier frequency.
Viemory The memory is a 330-bit EEPROM, which is arranged in 10 blocks of 33 bits each. All 33
bits of a block, including the lock bit, are programmed simultaneously.
Block 0 of page 0 contains the mode/canfiguration data, which is not transmitted during
regular-read operations. Block 7 of page 0 may be used as a write protection password,
Bit 0 of every block is the lock bit for that biock. Once locked, the block (including the
lock tit itself) is not re-programmable through the RF field again.
Blocks 1 and 2 of page 1 contain traceability data and are transmitted with the modula-
tion parameters defined in the configuration register after the opcode '11' is issued by
the reader (see Figure 11 on page 9). These tracebility data blocks are proegrammed
and locked by Atmel. ’
Figure 4. Memory Map
0 1 32
‘é 1 Traceability data Block 2
e |1 Traceability data Block 1
L User data or password | Block?
L User data Block &
oiL User data Biock 5
Q
2L User data Block 4
L User data Block 3
L User data Block 2
L User data Block 1
L Configuration data Block O
L f
[]Not transmitted 32 bits

4517F-AFID-11/03
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fraceability Data
structure

Operating the T5557

Initialization and
POR Delay

4517F-RFID-11/03

Blocks 1 and 2 of page 1 contain the traceability data and are programmed and locked
by Atmel during production testing. The most significant byte of block 1 is fixed to
‘EQ'hex, the allocation class (ACL) as defined in ISO/IEC 15963-1. The second byte is
therefore defined as the manufacturer's |D of Atmel {= '15’hex}. The following 8 bits are
used as IC reference byte (ICR - Bits 47 to 40). The 3 most significant bits define the IC
and/or foundry version of the T5557. The lower 5 bits are by default reset (=00) as the
Atmel standard value. Other values may be assigned on request to high volume custom-
ers as tag issuer identification.

The lower 40 bits of the data encode the traceability information of Atmel and conform to
a unigue nurbering system. These 40 data bits are divided in two sub-groups, a 5-digit

lot ID number, the binary wafer number (5 bit} concatenated with the sequential die
number per wafer.

Figure 5. T5557 Traceability Data Structure

Traceability
IR ‘ 20 -
557" o .
1 12 13] .. 18 13 S 131 A
Biock 2 LoD wafer # | die on wafer #
Block 1 ACL ] MFC ] ICR [ MSN LotiD
1 8 9| ‘16 17 2425 .. 32
Example: "EQ° ‘15! 00 ta1t
3
ACL Allocation class as defined in ISO/EC 15963-1 = EOh
~ MFC Manufacturer code of Atmel Corporation as defined in ISO/!EC 7B16-6 = 15h

ICR IC reference of silicon and/or tag manufactu rer,
Top 3 bits detfine IC revision
Lower 5 bits may contain a customer ID code on request

MSN Manufacturer serial number consists of:
LotiD 5-digit lot number, e.g., ‘38765
DPW 20 bits encoded as sequential die per wafer number (with top 5 bits = waler#)

The Power-Cn-Reset (FOR) circuit remains active until an adequate voltage threshold
has been reached. This in turn triggers the default start-up delay sequence. During this
configuration period of about 192 field clocks, the T5557 is initialized with the configu-
ration data stored in EEPRCM block 0. During initialization of the configuration block 0,
all T55570x variants the load damping is active permanentiy {see Figure 10 on page 9}.
The T55571x types (without damping option) achieve a longer read range based on the
lower activation field strength.

If the POR-delay bit is reset, no additional delay is observed after the configuration
period. Tag modulation in regular-read mode will be observed about 3 ms after entering
the RF field. lf the POR delay bit is set, the T5557 remains in 2 permanent damping
state until 8190 intemnal field clocks have elapsed.

Tyt = (192 + 8190 x POR delay) x To= 67ms; Te=8pusat 125kHz

AIMEL 5
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Any field gap occurring during this initialization phase will restart the complete
sequence. After this initialization time the T5557 enters regular-read mode and modula-
tion starts automatically using the parameters defined in the configuration register.

During normal operation, the data stored within the EEPROM is cycled and the Coil 1,
Coil 2 terminals are load modulated. This resistive load modulation can be detected at
the reader module.

in regular-read mode data from the memory is transmitted serially, starting with block 1,
bit 1, up to the last block (e.q., 7), bit 32. The last biock which will be read is defined by
the mode parameter field MAXBLK in EEPROM block 0. When the data block
addressed by MAXBLK has been read, data transmission restarts with block 1, bit 1.

The user may limit the cyclic datastream in regular-read mode by setting the MAXBLK
between 0 and 7 (representing each of the 8 data blocks). If set to 7, blocks 1 through 7
can be read. If set to 1, only block 1 is transmitted continously. If set to Q, the contents of
the configuration block {normally not transmitted) can be read. In the case of MAXBLK =
0 or 1, regular-read mode can not be distinguished from block-read mode.

Figure 6. Examples for Different MAXBLK Settings

HAXBLK = 5 lo] oo | Boka | moas | Boot | Dlcke

Loading bleck 0

FAXEOLK = 2 o] I Bleck 1 i Block 2 ‘ Blocx 1 \ Bloci 2 1 Block 1
Laading block 0

MAXBLH = 0 o] Bk Block0 | Blox0 | Block0 |  Biock
Loading biock G

Every time the T5557 enters regular- or block-read mode, the first bit transmitted is a .
logical ‘Q". The data stream starts with block 1, bit 1, continues through MAXBLK, bit 32,
and cycles continuously if in regular-read mode.

Note:  This behavior is different from the original e555x and helps to decode PSK-modulated
data.

With the direct access command, the addressed block is repetitively read only. This
mode is called block-read mode. Direct access is entered by transmitting the page
access opcode {'10" or ‘11'), a single ‘0’ bit and the requested 3-bit block address when
the tag is in normal mode.

In password mode {(PWD bit set), the direct access to a single block needs the valid
32-bit password to be transmitted after the page access opcode whereas a ‘0’ bit and
the 3-bit block address foliow atterwards. In case the transmitted password does not
match with the contents of block 7, the T5557 tag returmns 1o the regular-read mode.

Note: A direct access to block 0 of page 1 wili read the configuration data of bleck 0, page 0.
A direct access to bock 3 .. 7 of page 1 reads all data bits as zero.

The sequence terminator ST is a special damping pattern which is inserted before the
first block and may be used to synchronize the reader. This e5550-compatible sequence
terminator consists of 4 bit periods with underlaying data values of '1'. During the
second and the fourth bit period, modulation is switched off (Manchester encoding -
switched on). Biphase modulated data blocks need fixed leading and trailing bits in com-
bination with the sequence terminator to be identified reliable.

6 T D S D T o
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Reader to Tag
Communication

Start Gap
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The sequence terminator may be individually enabled by setting of mode bit 29
{ST = "1’} in the e5550-compatibility mode (X-mode = ‘0").

In the reqular-read mode, the sequence terminator is inserted at the start of each
MAXBLK-fimited read data stream.

In biock-read mode — after any block-write or direct access command -~ or it MAXBLK
was set to 0 or 1, the seguence terminator is inserted before the transmission ot the
seiected block.

Especially this behavior is different to former 5550 — compatible 1Cs {T5551, T5554).

Figure 7. Read Data Stream with Sequence Terminator

Nao te-minator . NEillock 1

Block 2 ‘,";' MAXBLK 1 Block 1 ¢ Biock 2
Regular read mode
Sequence terminator Sequence terminator
: : ;. _
ST = =n [ Block 1 | Block 2 ‘,‘ / MAXBLK Block 1 Block 2

)

Figure 8. e5550-compatible Sequence Terminator Waveforms

Bit period Data "1" Data ' Data 1’ Dala "1’
-
— 1 S
Seguence s . Last bit | First Bit
O l L o —_
I 1 Modulation . Modulation
! : oft {oan) oft {on) )
. i ;
Wavelcmns per different modulation types i H
i

W coil

Manchesler

i
|
| !
! !
I

FSK i

Sequence teminator nol suitable for Biphase or PSK modulation

Data is written to the tag by interrupting the RF field with short field gaps (on-off keying)
in accordance with the e5550 write method. The time between two gaps encodes the
*0/1” information to be transmitted {pulse interval encoding). The duration of the gaps is
usually 50 ps to 150 ps. The time between two gaps is nominally 24 field clocks for a ‘0’
and 54 field clocks for a *1”. When there is no gap for more than 64 field clocks after a
previous gap, the T5557 exits the write mode. The tag starts with the command execu-
tion if the correct number of bits were received. If there is a faiture detected the T5557
does not continue and will enter regular-read mode.

The initial gap is referred to as the start gap. This triggers the reader to tag communica-
tion. During this mode of operation, the receive damping is permanently enabled to ease
gap detection. The start gap may need to be longer than subsequent gaps in order to be
detected reliably.

AIMEL 7
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Write Data Protocol

ATmEL

R

A start gap will be accepted at any time after the mode register has been loaded
{z 3 ms). A single gap will not change the previously selected page (by former opcode
107 or 117},

Figure 9. Start of Reader to Tag Communication

Read mode Write mode
B I S

d, de

-A—p — .

Table 2. Write Data Decoding Scheme

Parameters Remark Symbol Min. Max. Unit
Start gap Sgap 10 50 FC
Write gap Normal write mode Waas B 30 FC
, A '0'data dg 16 31 FC

Write data in normal mode .
‘1" data d, 48 63 | FC

The T5557 expects to receive a dual bit opcode as the first two bits of a reader com-

mand sequence. There are three valid opcodes:

= The opeodes ‘10’ and ‘11" precede all block write and direct access operations for
page O and page 1

+ The RESET opcode ‘00" initiates a POR cycle

» The opcode ‘01’ precedes all test made write operations. Any test mode accessis
ignored after master key (bits 1..4) in block 0 has been set to ‘6". Any further
modifications of the master key are prohibited by setting the lock bit of block 0 or the
QTP bit.

Writing has to follow these rules:

+ Standard write needs the opcode, the lock bit, 32 data bits and the 3-bit address
(38 bits total}

* Protected write (PWD bit set) requires a valid 32-bit password between opcode and
data, address bits

* For the AOR wake-up command an opcode and a valid password are necessary to
select and activate a specific tag

Note:  The data bits are read in the same order as written.

If the transmitted command sequence is invalid, the T5557 enters regular-read mode
with the previously selected page (by former opcode ‘10" or “11').

8 L A
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‘igure 10. Complete Writing Sequence

“ Read mode Write mode Read mode
T55571x J Block
\\\ T555701 | Opcode Block data address Programming
T FA | ‘

TBIock Oloading Startg

POR

|

|
e
ap Lock bit

‘igure 11. T5557 Command Formats

Standard write

Protected write

AOR {wake-up command)
Direct access (PWD = 1)
Direct access (PWD = Q)
Page 0/1 regular read

Reset command

Password

Answer-On-Request
‘AOR) Mode

t517F-RFID-11/03

QOpcode

TI;: L 1 _ ' “Dala 32 2 Add, 0_

o Password 32 L 1 ~ Dat 32 2 Addr 0
10 i Passward __32

p° 1 Passwod 32 | 0 2 Addro

,gip‘o 2 Addr O_T; :

00 " p = page selector

When password mode is active (PWD = 1), the first 32 bits after the opcode are
regarded as the password. They are compared bit by bit with the contents of block 7,
starting at bit 1. If the comparison fails, the T5557 will not program the memory, instead
it will restart in regular-read mode once the command transmission is finished.

Note:  In password mode, MAXBLK should be set to a value below 7 to prevent the password
from being transmitted by the T5557.

Each transmission of the direct access command (two opcode bits, 32 bits password, 'Q'
bit plus 3 address bits = 38 bits) needs about 18 ms. Testing all possible combinations
{about 4.3 billicn) takes about two years.

When the AOR bit is set, the T5557 does not start modulation in the regular-read mode
after loading configuration block 0. The tag waits for a valid AOR data stream (“wake-up
command”) from the reader betfore modulation is enabled. The wake-up command
consists of the opcode ('10") followed by a valid password. The selected tag will remain
active until the RF field is turned off or a new command with a different password is
transmitted which may address another tag in the RF field.

AIMEL .
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‘able 3. 75557 — Modes of Operation
PWD | ACR Behavior of Tag after Reset Command or POR De-activate Function

Answer-On-Request (ADR) mode:
1 1 « Modulation staris after wake-up with a matching password
s Programming needs valid password

Cemmand with non-matching password
deactivates the selected tag

Password mede: i
1 0 » Modulation in regular-read mode starts after reset |
« Programming and direct access needs valid password i

Normal mode:
0 - ¢ Modulation in regular-read mode starts after reset :
» Programming and direct access without password ;

Sigure 12. Answer-On-Request (AOR) Mode

T55571x
AN
\, 7555701 Modulation
Vol 1- caiz /
?Loading block 0 No modulation AOR wake-up command {with valid PWD})
because AOR =1
POR
Figure 13. Coil Voltage after Programming of a Memory Block
Cail 1- Cait 2 .+
i
‘ POR/
5.6 ms Read programmed | o, | Read block 1. MAXBLK
S ,Wﬁwq_. memary biock -— —
Write dalta to tag Programming and {Block-read mode) Sing[e. {Regular-read mode})
data verification gap
10 T5557 - -._________. ... ... - .|

4517F-RFID-11/03
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Figure 14. Anticollision Procedure Using AOR Maode

Reader Tag

init tags with
AOR="1",PWD ="1"'

Field OFF => ON

-

POWER ON RESET
read configuration

| S ———
Y

enter ACR mode

v

. |  wait for OPCODE + PWD
- : =>"wake up command"

Y ‘

"Select a single tag”
send OPCODE + PWD |:> Receive damping ON
=> "'wake up command"

i
\
4

Password correct 7 -

? " YES
¥ Y

decode data < i send block 1..MAXBLK

all tags read ?

ATMEL "
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Programming

Error Handling

Errors During Writing

Errors Before/During
Programming

ATMEL

I}

When all necessary information has been received by the T5557, programming may
praceed. There is a clock delay between the end of the writing sequence and the start of
programming.

Typical programming time is 5.6 ms. This cycle includes a data verification read to grant
secure and correct programming. After programming was executed successfully, the
T5557 enters block-read mode transmitting the block just programmed (see Figure 13
on page 10).

Note:  This timing and behavior is different from the e555x-family predecessors.

Several error conditions can be detected to ensure that only valid bits are programmed
into the EEPROM. There are two error types, which lead to two ditferent actions.

The following detectable errors could occur during writing data into the T5557:

*  Wrong number of tield clocks between two gaps (i.e., not a valid ‘1’ or ‘0’ pulse
stream)

» Password mode is activated and the password does not match the contents of
block 7

*  The number of bits received in the command sequence is incorrect

Valid bit counts accepted by the T5557 are:

Password write 70 bits  (PWD = 1}
Standard write 38 bits (PWD =0)
AOR wake up M bits (PWD=1)
Direct access with PWD 38 bits (PWD =1)
Direct access 6bits (PWD=0)
Reset command 2 bits

Page 0/1 regular-read 2 bits

If any ot these erroneous conditions were detected. the T5557 enters regular-read
mode, starting with block 1 of the page defined in the command sequence.

If the command sequence was received successfully, the following error could still

prevent programming:

« The lock bit of the addressed block is set already

* Incase of a locked block, programming mode will not be entered. The T5557 reverts
to block-read mode continuously transmitting the currently addressed block.

If the command sequence is validated and the addressed block is not write protected,
the new data will be programmed into the EEPROM memory. The new state of the block
write protection bit (lock bit} will be programmed at the same time accordingly.

Each programming cycle consists of 4 consecutive steps: erase block, erase verification
(data = ‘0'), programming, write verification {comesponding data bits = 1"},

* | a data verification error is detected after an executed data block programming, the
tag will stop modulation {modulation defeat) until a new command is transmitted.

12 T S D S T o s T TN
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“igure 15. T5557 Functional Diagram

Power-on reset

'

* p = page setector AOR
Setup modes =1, AOR mode
' AOR=0
Y
Regular-read mode
Page 0 Page O or 1
Y » addr=1.maxblk [* |
Block-read mode
addr = current ‘—‘
gap command mode T .
Command decode Direct access OP (1p) :
i OP{11.. * ;
Modulation defeat| £1J€ 93P (1. OP (1p) i
P(10..
OP({00} oP(10.) OP(01)
Reset OP(1p) Test-mode
to page 0 X if master key <> 6
Write
fail = old
Number of bits a dgta 0 Nt
Password check fail data = old
. fail data = old o
Lock bit check -
Data verification failed Program & Verify ok data = new

15557 in Extended
Mode (X-mode)

Binary Bit-rate Generator

4517F-RFID-11/03

in general, the block 0 setting of the master key (bits 1 to 4) to the value '6" or '9’
together with the X-mode bit will enable the extended mode functions.

= Master key = ‘9": Test mode access and extended mode are both enabled.

*  Master key = ‘6': Any test mode access will be denied but the extended mode is still
enabled.

Any other master key setting will prevent the activation of the T5557 extended mode
options, even when the X-mode bit is set.

In extended mode the data rate is binary programmable to operate at any data rate
hetween RF/2 and RF/128 as given in the formula below.

Data rate = RF/(2n+2)

AIMEL 13
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JTP Functionality Ifthe OTP bit is set to ‘1, all memory blocks are write protected and behave as if all lock
bits are set to 1. If the master key is set to '6' additionally, the T5557 mode of operation
is locked forever (= OTP functionality).

If the master key is set to ‘9’ the test-mode access allows the re-configuration of the tag
again.

Sigure 16. Block 0 — Configuration Map in Extended Mode (X-mode)

Li1 2 3 4|5 6 7 B9 10 1112[13 14 151§{17 18 19 20(21 22 23 24[25 26 27 2829 30 31 32
ool foTooo] T T I [ I [T T[] [ ]
_ | Master Key N5 né n3 nZ2nin0le| Modulation |PSK- Cla | MAX- g 8
@ | Note 1), 2) Data Bit Rate |2 CF [<|O| BLOCK |& |5 /o |g!x
E RFi2n+2)  |* 0 0 RF2 z|5|8|2
- Direct 0000 0[0 1 RF4 2188
PSKT1 0000 1)1 0 RFB 2|28
Unlocked PSK2 000t 01 1 Res gl =
1 Locked PSK3 000 1 1 g
FSKA 00 1 00 E
FSK2 001 0 1 @
Manchester 0 1 ©C 0 0 o
Biphase(50) 1 0 0 0 0
Biphase(57) 1 1 0 0 O
1) I Master Key = 6 and bit 15 set, then test-mode access is disabled and extended mode is active
2) If Master Key = 9 and bit 15 set, then extended mode is enabled
Table 4. T5557 Types of Modulation in Extended Mode o ) ' -
Mode Direct Data Qutput Encoding | Inverse Data Output Encoding
FsK1(h FSK/S-/8 '0'=HF/5; ‘1"=RF/B8 FSK/8-/5 ‘0"=RF/B; ‘1'=RF/5 (é FSK1ta)
FSK2( FSK/10-/8  '0'=RF/10; ‘1'=RF/8 FSK/8-/10 ‘0'=RF/8; '1'=RF/H10 {~ FSk2a) |
PSK1® Phase change when input changes Phase change when input changes N o
PSK2®@ Phase change on bit clock if input high Phase change on bit clock if input low
PSK3®@ Phase change on rising edge of input Phase change on falling edge of input
Manchester ‘0’ = falling edge, '1'= rising edge on mid-bit 1" = falling edge, ‘1'= rising eEge on mid-bit ]
J Biphase 1 ('50) ' creates an additional mid-bit change '0' creates an additional mid-bit change
Biphase 2 (’57) ‘0" creates an additional mid-bit change "1' creates an additional mid-bit change -
NRZ “1'= damping on, ‘0'= damping off ‘0'= damping on, ‘1'= damping off '

Notes: 1. A common multiple of bitrate and FSK frequencies is recommended.
2. in PSK mode the selected data rate has to be an integer multiple of the PSK sub-carrier frequency.

14 T5557
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yenuence Start Marker

nverse Data Output

Fast Write
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Figure 17. T5557 Sequence Start Marker in Extended Mode

Sequence Start Marker

Block-read moda 10| Block n | G1 } Block n i 1G| Blockn 01 Blockn ‘ 10| Blockn 101

Regular-read rnode|10| Block 1 | Black2 '/MAXBLK ' 01! Blockt | Block? /[ MAXBLK 10

The T5557 sequence start marker is a special damping pattern, which may be used to
synchronize the reader. The sequence start marker consists of two bits (01’ or *10%)
which are inserted as header before the first block to be transmitted if the bit 29 in
extended mode ist set. At the start of a new block sequence, the value of the two bits is
inverted.

The T5557 supports in its extended mode {(X-mode) an inverse data output option. If
inverse data is enabled, the modulator as shown in Figure 18 works on inverted data
(see Table 4 on page 14). This function is supported for ali basic types of encoding.

Figure 18. Data Encoder for Inverse Data Qutput

—1 PSKA
b PSK2 —
PSK3

intem out

Sync »OR DirectNRZ Data outpuat

Dataclock o — FSK1
I ™ - FSK2 —

—J

Manchesler —
— Biphase [t

Inverse data oulput Modulalor

In the optional fast write mode the time between two gaps is nominally 12 tield clocks for
a'0" and 27 field clocks for a ‘1. When there is no gap for more than 32 field clocks after
a previous gap, the T5557 will exit the write mode. Please refer to Table 5 and Figure 8
on page 7.

Table 5. Fast Wnte Data Decoding Schemes

Parameters Remark Symbol | Min. Max. Unit
Start gap - Sgep 10 50 FC
. MNormal write mode Wi, 8 30 FC
Write gap -
Fast write mode Wiiap 8 20 FC
Write data in ‘0" data dy 16 H FC
normal mode ‘1" data d, 48 63 FC
Write data in fast '0' data do B 15 FC
mode J "1’ data d, 24 31 FC

ATNEL 5
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Figure 19. Example of Manchester Coding with Data Figure 20. Example of Biphase Coding with Data Rate
Rate RF/16 RF/16

12 8
1
H y

1

£l 18
| | Wmﬂ

3 1
1 A
||||H”|| H|s 14

3 16]
14
1

161

1

B FC

Data rate
BFC
1
Oata rote =
16 finld Clocks (FC) N
8 FC 8FC
T2 E
] 1
o [m lﬂ[m.”.ﬂml

16 Fisid Clocks (FC}
9

—|

aso coded

{nverled modulator

signal
Inverted modulator

Data stream
Manchester codad
RF-icld

Data stream

Biph

16 T5557
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Figure 22, Example of PSK1 Coding with Data Rate
RF/16

RF/5

Figure 21. Example: FSK1a Coding with Data Rate
RF/40, Subcarrier f, = RF/B, f,

e | 5557
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Figure 24. Example of PSK3 Coding with Data Rate

Figure 23. Example of PSK2 Coding with Data Rate
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Absolute Maximum Ratings

stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating

inly and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Parameters | Symbol Value Unit
Maximum DC current into Coit 1/Coil 2 g 20 mA
Maximum AC current into Coil 1/Coil 2 | 29 mA
f=125 kHz coitp
Pawer dissipation (dice) )
(free-air condition, time of application: 1 s) Por 100 mw
Electrostatic discharge maximum to k
MIL-Standard 883 C method 3015 Vinax 4000 v
Operating ambient temperature range Tam -40 to +85 *C
Storage temperature range {data retention reduced) Terg -40 to +150 C
Electrical Characteristics
Tamo = +25° C; f) = 125 kHz; unless otherwise specified
No. | Parameters I Test Conditions Symbol } Min. Typ. Max. Unit Type* l
1 RF frequency range ; fre 100 125 150 kHz |
2.1 | {see Figure 24 on page I 3 pA T
Supply current I 18) ! i
— 1 (without current | o . !
2.2 | consumed by the : ziai full temperature oo 2 4 pA | Q
— | external LC tank circuit} ! 9 : ; i}
0g i Programming full o5 40 VA L Q
i temperature range bo-
. POR threshold ) ;
31 i {50 mV hysteresis} 3.2 3.6 4.0 v i Q
Coil voltage {AC supply) | Read mode and write V., |
3.2 . command® e & Vetama Vo oQ
33 Program EEPROM @ 8 i Vetamp v | a
| 4 | Start-uptime Veilgp=6V Yianus i 25 3 ms Q
10 mA current into \
5 Clamp voltage Coil 1/2 Velamp : 17 23 Vv T

") Type means: T: directly or indirectly tested during production; Q: guaranteed based on initial product qualification data
1. lpp measurement setup R = 100 k; Vg x = Vg = 5 V: EEPROM programmed to 00 ... 000 (erase alf); chip in modulation
defeat. Ipp = (Voyrimax - Vo/R
2. Current into Coil 1/Coil 2 is limited to 10 mA. The damping circuitry has the same structure as the e5550. The damping
characleristics are defined by the intemally limited supply voltage (= minimum AC coil valtage)
3. Vg measurement setup: R = 2.3 k; Vo = 3 V; setup with modulation enabled {see Figure 25 on page 20).

Notes:

&

on uncutted wafer) delivery.
5. The tolerance of the on-chip resonance capacitor C, is +10% at 3¢ over whole production. The capacitor tolerance is
+3% at 3g on a wafer basis.

6. The tolerance of the microcodule resonance capacitor C, is +5% at 3gover whole production.

4517F-RFID-11/03
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Since EEPROM performance is influenced by assembly processes, Atmel confirms the parameters for DOW (lested dice
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:lectrical Characteristics

amp = +25°C; T = 125 kHz; unless otherwise specitied

No. | Parameters Test Conditions ; Symbol I Min. | Typ. @ Max Unit Type*
6.1 | Vegioe = B V 0N test circuit V nod op 4.2 4.8 v T
— ] generator and 0 : o T
6.2 | Moduiation parameters modutation ON® I mod pp 400 600 WA ‘ T
5.3 Therma! stability V of Tams -6 P mvieC L Q
From last command gap
7 Programming time 1o re-enter read mode Toreg 5 5.7 6 ms T
{64 + 648 internal clocks} :
8  Endurance Erase ail / Write alt Neyte . 100000 Cycles Q
9.1 Top = 55°C¥ teention 10 20 50 Years
9.2 | Data retention Top = 150°Ci¥ Yetonion 96 hrs T
9.3 Top = 250°CH% L etantion 24 hrs Q
10 | Resonance capacitor Mask option®® C, 70 78 86 pF T
i C
11.1 ?apac"ance tolerance ‘ 313.5 | 330 | 3465 pF T
Microdule capacitor amb
11.2 | parameters Temperature coefficient - TBD 18D TBD TBD TBD TBD
11.3 TBD TEBD TBD TBD TBD TBD

*) Type means: T: directly or indirectly tested during production; Q: guaranteed based on initial product qualification data
Notes: 1. lpg measurement setup R = 100 ki Vo« = V0 = 5 V: EEPROM programmed to 00 ... 000 {erase all}; chip in modulation
defeat. Igg = (Vougmax = Vok)/R
2. Current into Coil 1/Coil 2 is limited to 10 mA. The damping circuitry has the same structure as the e5550. The damping
characteristics are defined by the internally limited suppiy voltage (= minimum AC coil voltage)
3. Vmeq measurement setup: R = 2.3 k; V¢ = 3 V; setup with modulation enabled (see Figure 25 on page 20).
4. Since EEPROM performance is influenced by assembly processes, Atmel confirms the parameters for COW {tested dice
on uncutted wafer} delivery.
5. The tolerance of the on-chip resonance capacitor C, is +10% at 3¢ over whole production. The capacitor tolerance is
+3% at 3gon a wafer basis. -
6. The tolerance of the microcodule resonance capacitor C, is £5% at 3o over whole production.

Figure 25. Measurement Setup for igpand V4

R BAT6S
- - cois
Y 750
OuTmex + T5557
%0 L
v y S— Coil 2 Substrate
CLK
BAT68

20  T5557
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drdering Information®

T5557]a b(Mc¢ ¢ |- xxx Package Drawing
- DDW - Dice on wafer, 8" un-sawn wafer. thickness 300 um
- 00T - Dice in Tray (waffle pack). thickness 300 pm
-BwW - Dice on soider bumped water, thickness 380 um see Figure 27 on page 23
Sn63Pb37 on 5 pm Ni/Au, height 70 um see Figure 28 on page 23
-TAS - SOB Package see Figure 31 on page 26
- PAE - MOAZ Micro-Module see Figure 23 on page 24

Customer |D¢"

- Atmel standard (corresponds to “00")
m

KA - Custemer "X’ unigue ID code
11 - 2 Pads without on-chip C see Figure 26 on page 22
14 - 4 Pads with on-chip 75 pF see Figure 27 on page 23
15 - Micro - Module with 330 pfF see Figure 29 on page 24
o1 - 2 Pads without C; Damping during initialisaticn see Figure 26 on page 22

Notes: 1. Unique customer ID code programming according to Figure 5 is linked to a minimum order quantity of 1 Mio parts per year.
2. For available order codes refer to Atmet Sales/Marketing.

Ordering Examples T555711-DDW  Tested dice on unsawn 6” wafer, thickness 300 ym, no on-chip
'Recommended) capacitor, no damping during POR initialisation;
especially for I50 11784/785 and access control applications

Available Order Codes T555711-DDW, DDT, TAS
T555714-DDW, DBW, TAS
T555715-PAE -

ATREL 2
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igure 26. 2 Pad Layout for Wire Bonding

Dimensions in pm
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igure 27. 4 Pad Flip-chip Version with 70 pm Solder Bumps

Dimensions in pm
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Figure 28. Solder bump on NiAu
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‘igure 29. Wafer Map

6061 [z95] WAFER MAP ot 2! 154179

[, €D MEASURE SHOTS

Flat Edge

Die: 0.894x0.864, Step: 0.994x0.934, N: 14x17, Frame Step: 13.916x15.878
> Shift-ASML=[0.3;-6.9] : 15538 dice, 87 shots {11cols x Srows)
> Shift-CANON/ALARM/SEM=[0.3;-6.9] - W2={-13.152;6.9] - W1=[-6.648,6.9]

Failed Die ldentification  Every die on the wafer not passing Atmel test sequence is marked with inch.
The inch dot specification:

+« Dot size: 200 pm
* Position: center of die
« Color: black
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‘igure 32. SO8 Package
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EM4095

Read/Write analog front end for 125kHz RFID Basestation

Description

The EM4085 (previously named P4095) chip is a CMOS
integrated transceiver circuit intended for use in an RFID
basestation to perform the following functions:

- antenna driving with carrier frequency

- AM modulation of the field for writable transponder

- AM demodulation of the antenna signal modulation
induced by the transponder

communicate with a microprocessor via simple interface.

Features

= Integrated PLL system io achieve seif adaptive
carrier frequency to antenna resonant frequency

=  No external quanz required

= 100 to 150 kHz carrier frequency range

= Direct antenna driving using bridge drvers

« Data transmission by GOK (100% Amplitude
Modulation) using bridge driver

Typical Operating Configuration
Read Only Mode

»  Datatransmissicn by Amplitude Modulation with
externally adjustable mcdulation index using single
ended driver

«  Multiple transponder protoco!l compatibility
(Ex: EM400X, EM4050, EM4150, EM4070, EM4179,
EM40569 )

+  Sleep mode 1pA

=  USB compatible power supply range

=« 40to +85°C temperature range

=  Small outline plastic package SO16

Applications

= Car immabiliser
= Hand held reader
= Low cost reader

Pin Assignment

RDY/CLK S016
: — V58S [ ~ 1 DC2
\_ 2 RDY/CLK O 3 FCAP
7 oavn ? ANT1 L] 0 SHD
— + -
oo : ovDD O 1 DEMOD_OUT
C, Grest | . DVSS O 0 MOD
Coe= VT, aANT2 O [ AGND
oo e |— vDD E} CDEC_IN
Cowe DEMOD_IN O CDEC_OUT
Fig. 1 Fig. 3
Read/Write Mode
: RDY/CLK
1 16 Coc
I - &
2 15 —C—“”_
- ) " Blsz}:n%o ouT
L +5vt |4 13 P
‘fg_A CEM4035 |\ op uP
c..
L YrEs . o= Cosue
+5v4 | -
CDWL * 7 0l—C
CD\JET
Fig. 2
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System principle
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Coilt
Read Only
and . .
R/W Chip
Coil2

UPLINK

Signal on
Transceiver coil

Signal on
Transponder coif

RF Carmier Dala

Transceiver
R/W configuration
RDY/CLK
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Fig. 4
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Absolute Maximum Ratings

Parameter Symbol | Conditions
Storage temperature T -55to +150°C
Maximum voltage at Vop Vormax Vgg+BY
Minimum voltage at Voo Vi Vs -0.3V
Max. voltage other pads Viax Voo +0.3V
Min. voltage other pads Vi Vss -0.3V
Max. junction temperature Toex +125°C
Electrostatic discharge max.

to MIL-STD-883C method | V., 4000V

3015 against Vss
Electrostatic discharge max.
to MIL-STD-883C methad Veen it 10000V
3015 (only for pins ANT1 -
and ANT2) against Vss
Maximum Input/Output
current en all pads except [
VDD, Vss. DVpp, Dvgs, I 10mA
ANT1, ANTZ2, RDY/CLK
Maximum AC peak current
on ANT1 and ANT2 pads
100 kHz duty cycle 50%

Stresses above these listed maximum ratings may cause
permanent damages to the device. Exposure beyond
specified operating conditions may affect device refiability
or cause malfunction.

300mA

ANTTax

EM4095

This device has built-in protection against high static
voltages or electric fields: however, anti-static precautions
must be taken as for any other CMOS component. Unless
otherwise specified, proper operation can only occur when
all terminal voltages are kept within the voltage range.
Unused inputs must always be tied to a defined logic
voltage levet.

Operating Conditions

Parameter Symb | Min | Typ | Max | Units
Operating junction T, -40 +110| °C
temperature i

Supply voltage Vs 4.1 5 55 Y
Antenna circuit Fres 100 | 125 | 150 | kHz
resonant frequency

AC peak currenton |1 . 250 | mA
ANT1 & ANT2 pads

Crcap * 10 * nF
Coec * 100 * nF
Cocz * [6.80 * nk
Casznp 100 220 nF
Package thermal Rinia 63 | 70 Y B o
resistor SO16

* +10% tolerance capacitors should be used

** According to 152P JEDEC test board

Due to antenna driver cumrent the internal junction temperature is
higher than ambient temperature. Please caiculate ambient
temperature range from max. antenna current and package
Thermal Resistor. It is the user's responsibility to gquarantee that
T, remains below 110°C.

Supply valiage (V, and DV, pads) must be blocked by a 100nF

capacitor (to V) as close as possible to the chip

Copyright & 2002. EM Microelectronic-Marin SA
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Electrical and Switching Characteristics:

Parameters specified below are valid only in case the device is used according to Operating Conditions defined on previous
page.
Vss=Dvss=OV, VDD =DVDD = 5V, TJ =40 to 1 TOGC. uniess otherwise speciﬁed

Parameter Symbol | Test Conditions Min Typ Max Units
Supply current in sleep mode I=eteep 1 2 HA
Supply current excluding drivers lomen 5 7 mA
current

AGND level Vienp | Mote 1 235 2.5 255 v
L ogic signats SHO, MOD,

DEMOD _OUT

Input togic high Viu C.8Voo Vv
Input logic low Vo 0.2Vop \Y
Qutput logic high Vou lgnuace™ TMA 0.9Vop v
Output logic low Voo [g = TMA 2.1Voo Vv
MGD pull down resistor Reg 0.2Vap 20 50 90 k(1
SHD pult up resistor Ray 0.8Vep 20 50 ag k(2
PLL

Antenna capture frequency range Fonr o 100 150 kHz
Antenna locking frequency range Fane | 100 150 kHz
Drivers

ANT drivers output resistance R.o l,-=100mA 3 9 0
RDY/CLK driver output resistance ReL lagyic = 10MA 12 36 Q
AM demoduiation

DEMOD_IN common mode range Veu ' Vss + 0.5 Voo -0.5 Vo
DEMQOD_IN input sensitivity . Vsense | Mote 2 0.85 2 myVpp

Note 1: Agnp is @ EM4095 internal reference point. Any external connection except specified capacitor to Vss may lead to
device malfunction.
Note 2: Medulating signal 2Khz square wave on 125 kHz carrier, total signal inside V.,

"l

i
Il
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EM4095

Timing Characteristics:

Parameters specified below are valid only in case the device is used according to Operating Conditions defined on previous

page.

Vas=Dyvss=0V, Vop=Dvpp = 5V

Parameter Symbol | Test Conditions Typ Max | Units

Set-up time after a sleep pericd Tset 25 35 ms

Time from full power to modulation Tmdon anienna circuit specifications: 50

state Q=15FRrES=125Khz HS
modulation index: 100%

AM demodulation: Delay time from Tpd Modulating signal 2Khz square £0 100 Hs

input to output wave 10mVpp

Recovery time of reception after Trec Note 1 400 500 ps

antenna moduiation

Note 1: RF period is time of one period transmitted on ANT outputs (at 125 kHz 8ps). Trac after antenna modulation

receiver chain is ready to demodulate. The condition is of course that the amplitude on antenna has already reached its

steady state by that time (this depends on Q of antenna). See also Application Notes.

Block Diagram

VDD — 1o all biocks [

CDEC_OUT CDEC_IN DC2

DMOD_IN SAMPLER | FILTER COMPARATOR —:—>
t
: |
| l

— |
VSS to all blocks
SHD —l toall block 21a5 & | BIAS & AGND SHORT | ""-"—--ll—b RDY/CLK
T AGND | ‘oallblocks —+|DETECTION} -~ |
AGND ——— - _ | &READY | l
| |
| S vwan N B
FCAP — | _tocK 5 —— bvbD
i |
: .{Z;i), toop | | ] wvcosa | anTENNA ——w————f—+- ANT1
: ‘T F\LIER SEQUENCER | i DRIVERS | ‘ ANT2
‘ 1
! e. WO ‘ U oves
MOD ———-»] SYNCHRC | |
| L |
B | | |
: Y h 4 r :
| DMOD_OUT
i

Fig. &
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Functional Description

General

The EM4085 s intended to be used with an attached
antenna circuit and a microcentroller. Few external
components are needed to achieve DC and RF filtering,
current sensing and power supply decoupiing.

A stabilised power supply has to be provided. Please refer
to EM4DS5 Application Notes for advice.

Device operation is controlled by logic inputs SHD and
MOD. When SHD is high EM4095 is in sleep mode,
current consumption is minimised. At power up the input
SHD has to be high to enable correct initialisation. When
SHD is low the circuit is enabled to emit RF field, it starts
to demodulate any amplitude modulation (AM) signal seen
on the antenna. This digital signal coming from the AM
demoduliation block is provided threugh DEMOD_OUT pin
to the microcontrolier for decoding and processing.

High level on MQOD pin forces in tri-state the main antenna
drivers synchronously with the RF carrier. While MCD is
high the VCO and AM demodulation chain are kept in
state before the MCD went high. This ensures fast
recovery after MOD is released. The switching ON of
VCO and AM demodulation is delayed by 41 RF clocks
after falling edge on MOD. In this way the VCO and AM
demodulation operating points are not perturbed by start-
up of antenna rescnant circuit.

Analog Blocks

The circuit performs the two functions of an RFID
basestation, namely: transmission and reception.
Transmission involves antenna driving and AM

modulation of the RF field. The antenna drivers deiiver a

current into the external antenna te generate the magnetic
field.

Reception involves the AM demodulation of the antenna
signal modulation induced by the transponder. This is
achieved by sensing the absorption modulation applied by
the tag (transponder).

Transmission
Referring to the block diagram, transmissicn is achieved
by a Phase Locked Loop (PLL) and the antenna drivers,

EM4095

The antenna drivers supply the reader basestation
antenna with the appropriate energy. They deliver current
at the resonant frequency which is typically 125 kHz.
Current delivered by drivers depends on Q of external
resonant circuit.

It is strongly recommended that design of antenna circuit
is done in a way that maximum peak current of 250 maA is
never exceeded (see Typical Operating Configuration for
antenna current calculation). Another limiting factor for
antenna current is Therma! Convection of package.
Maximum peak current should be designed in a way that
internal junction temperature does not exceed maximum
junction temperature at maximum application ambient
temperature. 100% modulaticn (field stop) is done by
switching OFF the drivers. The ANT drivers are protected
against antenna DC short circuit to the power supplies.
When a short circuit has been detected the RDY/CLK pin
is pulled low while the main driver is forced in tri-state.
The circuit can be restarted by activating the SHD pin.

Phase locked loop

The PLL is composed of the loop fiter, the Voltage
Controlled Oscillator (VCO). and the phase comparator
blocks. By using an external capacitive divider, pin
DEMOD_IN gets information about the actual high voltage
signal on antenna.

Phase of this signal is compared with the signal driving
antenna drvers. Therefore the PLL is able fo lock the
carrier frequency to the resonant frequency of the
antenna. Depending on the antenna type the resonant
frequency of the system can be anywhere in the range
from 100 kHz to 150 kHz. Wherever the resonant
frequency is in this range it will be maintained by the
Phase Lock Loop.

Reception

The demodulation input signal for the reception block is
the voltage sensed on the antenna. DEMOD_IN pin is
also used as input to Reception chain. The signal level on
the DEMOD_IN input must be lower than VYDD-0.5V and
higher than V35+0.5V. The input level is adjusted by the
use of an external capacitive divider. Additional
capacitance of divider must be compensated by
accordingly smaller resonant capacitor. The AM
demodulation scheme is based on the "AM Synchronous
Demadulation" technique.

The reception chain is composed of sample and hold, DC
offset cancellation, bandpass filter and comparator. DC
voltage of signal on DEMOD_IN is set to AGND by
internal resistor. The AM signal is sampled, the sampling
is synchronised by a clock from VCO. Any DC component
is removed from this signal by the CDEC capacitor.
Further filtering to remove the remaining carrier signai,
high and low frequency noise is made by second order
highpass filter and CDC2. The amplified and filtered
receive signal is fed to asynchronous comparator.
Comparator output is buffered on output pin
DEMOD_OUT.

Copyright © 2002, EM Microelectronic-Marin SA
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EM4095

Signal RDY/CLK

This signal provides the external microprocessar with
clock signal which is synchronous with the signal on ANT1
and with information about EM4095 internal state. Clock
signal synchranous with ANT1 indicates that PLL is in lock
and thai Reception chain operation point is set. When
SHD is high RDY/CLK pin is forced iow. After high to low
transition on SHD the PLL starts-up. and the reception
chain is switched on_ After time Tser the PLL is locked and
reception chain operation point has been established. At
this moment the same signal which is being transmitted to
ANT1 is also put to RDY/CLK pin indicating to
microprocessor that it can start observing signal on
DEMOD_OUT and giving at the same time reference
clock signal. Clock on RDY/CLK pin is continuous, it is
also present during time the ANT drivers are OFF due to
high tevel on MOD pin. During the time Tser from high to
low transition on SHD pin RDY/CLK pin is pulled down by
100 k@ pull down resistor. The reason for this is in
additiona! functionality of RDY/CLK pin in case of AM
medulation with index which is lower then 100%. In that
case it is used as auxiliary driver which maintains lower
amplitude on coit during modulation. (see also Typical
Operating Configuration) '

Remark: Please refer to AN4095 for external components
calculation and limits.

Typical Operating Configuration

Read Oniy Mode

) ROYICLK
|
e B
— |z
— 3
Looanye
2L 7 " Emaoss uP
- CR'SJ‘_ 5 2
jp SIS 6
CDW_L VL 7
A
ConT
Fig. 6
Read/Mrite mode (Low Q factor antenna)
RDY/CLK . .
Ii'“‘ 1 i —ﬂgm—z_
2 15 Foar
I “ gun .
Camve | \; |DEMQD_OUT
K4 “ha L EM4095 | | yop uP
TG
= :}RES‘ ¢ " ACMD_
Cpopy== VT 7 wj—C..
— g
CD\QT
Fig. 7

Read/Mrite mode (High Q factor antenna)

_RDYCLK _____ .
i 1 4“79[(1 .
L o
R — 2 5 EEimm—
—E ] 1o g SHO.
f:‘L wsvm | .2 | BEMOD_OUT, o
rn s EM4095 . | MOD H
. (,:Rss‘r s | Crann
~ -
C. *8 7 o
I ] g |-—
Cop=
Fig. 8
ReadMvrite mode (AM modulation)
BEDY/CLK
i N CD.ZZ
]! 18 p
g0 S Y 15 —ﬁlc—’“’i_
. M " DSE:%D ouT.
BV |« 13
r N L v upP
c_. r Criug
_{LF‘S 6 8 1"pe
-
e = Y 10 f G
———— 18 £ b—
Co
Fig. g

Figure 6 presents EM4085 used in Read Only mode. Pin
MQD is not used. It is recommended to connect it to VSS.

Figure 7 presents typical RM configuration for OOK
communication protocol reader to transponder (eg.
EM4150). 1t is recommended to be used with low Q factor
antennas (up to 15).

When the antenna quality is high using configuration of
figure 6 or 7 the voitage on antenna can arrive in the
range of few hundred volts and antenna peak current may
exceed its maximum value. In such a case the capacitive
divider ratic has to be high thus Emiting the sensitivity. For
such case it is better to reduce antenna circuit quality by
adding senal resistor. In this way the antenna current is
lower and thus power dissipation of 1C is reduced with
practically the same performance (Fig. 8).

In the case AM meodulation communication protocol
reader to transponder (eq. EM4065}) is needed a single
ended configuration has to be used (figure 9). When pin
MOD is pulled high driver on ANT1 is put in three state,
driver RDY/CLK continues driving thus maintaining lower
antenna current. Modulation index is adjusted by resitor
Ran. As mentioned above RDY/CLK signal becomes
active only after the demedulation chain operating point is
set.

Before it is pulled down by high impedance pull down
resistor (100 k02) in order not to load ANT1 output. In the
case of AM modulation configuration the total antenna
current change at the moment RDY/CLK pin becomes
active, so external microprogcessor has to wait another
Tserbefare it can start observing DEMOD_OUT.

Copyright © 2002, EM Microelectronic-Marin SA

7 www emmicroelectronic.com



EM4095

Read Only mode with external peak detector

ReadMnte mode with external peak detector

ROY/CLK
|
|
L i €
- 2 15 ,,.,:____
1 * Dsé:*%a ouT
* EM4095 " | — Mup
5 12
& 11
7 10
B 9
D1 -
C1= Rf
Fig. 10

[ RDYICLK
!
P
[l
-1 2
g —
-tV | 13
Ly EM4095.
o — 5 12
7 Cres .
b
N -\
OV T '
— 8 g
!
iCszT D1
1 i
- Ci—= _R1

Fig. 11

As mentiopned above for high @ antennas the voltage on
antenna is high and r=ad sensitivity is lmited by
demodulator sensitivity due to capacitive divider. Read
sensitivity (and thus reading range) can be increased by
using externai envelope detector circuit. Input i$ taken on
antenna high voltage side output is directly fed to
CDEC _IN pin. However. the capaciter divider is still
needed for PLL locking. Such configuration is shown in
figure 5, the envelope detector 5 formed by three
components: D1, R1 and C1.

The configuration presented in figure 9 may aiso be used
for read write applications but it has a drawback in the
case fast recovery of reading . is needed after
communication reader 1o transponder is finished. The
reason is in fact that DC voltage after diode D1 is lost
during modulation and it takes very long time before it is
established again.

Figure 10 presents a solution to that prablem. A high
voltage NMOS transistar blocks the discharge path during
modulation, so operating point is preserved. The signai
controlling NMOS gate has to be put low synchronously
with signal MOD, but it can be put high only after the
amplitude on antenna has recovered after modulation.

PCB Layout
Refer to "EM4095 Application Note" (App. Note 404)

Copyright © 2002, EM Microelectronic-Marin SA
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Pin Description

SOIC 16 package

Pin | Name Description Type
1 Vss Negative power supply {(substrate) GND
2 RDY/CLK Ready flag and clock output, driver for AM modulation @]
3 |ANTH Antenna driver O
4 oo Positive power supply far antenna drivers PWR
5 Dhes Negative power supply for anienna drivers GND
6 ANTZ Antenna driver 0]
7 Voo Positive power supply PWR
8 DEMOD_IN Antenna sensing voltage ANA
S | CDEC OUT DC blocking capacitor connection « out » ANA
10 | CDEC_IN DC blocking capacitor connection « in » ANA
11 | Ao Analog ground ANA
1 MOD A High level voltage modulates the antenna IPD
13 | DEMOD_QUT | Digital signal representing the AM seen on the antenna 0
14 SHD A High level voltage forces the circuit into sleep mode 1PU
15 | FCAP PLL Loop filter capacitor ANA
16 | DC2 DC decoupling capacitor ANA
GND:  reference ground PWR: power supply ANA:  analog signal
IPD: input with intemal pull down IPU: tnput with intemal pull up C: output
Package and Ordering Information
Dimensions of SOIC 16 Package {table in millimeters)
| Common Dimensions (mm)
——l Symbol Min [ Nom Max
Fi——— —— LR — '
W FIS /| S A 155 | 163 173
) ¥ Tar \ s fef N 0127 | 015 - 025
—_ T B 035 | 041 049
C .19 0.20 0.25
' o D 9.80 9.93 9.98
. i le E 381 394 3.99
et — H 5 84 5.99 6.20
R F ok o 1
EHHLHEH L 0.41 0.64 0.89
127:m =

Fig. 12

Drdering Information
Please make sure to give the complete part number when ordering.
The EM4095 is available in the following package:

f Delivery
Part Number Package Form

|
EM4095HMSO16A SOIC 16 package stick |
Product Support

Check our Web Site under Products/RF Identification section.
Questions can be sent to cid@emmicroelectronic.com
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