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K coslgy:
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d
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2.2.6 Digital modulation

iosnindnmsfiuginues RED somsndnniunimin Iiilumsdemsfuds
doya sufunounisdomiserdeaiinszuaumisnandoyaiudrsialiudrfunauming
(Modulation) ndiflasnndnsuzdoyafiuudtaoad ol #itnmuuyalaonszuiauilu 3 vy

ASK: amplitude shift keying

PSK.: phase shift keying

FSK: frequency shift keying
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- Amplitude Shift Keying (ASK)
o i 4 . 3 w
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- Frequency Shift Keying (FSK)

9
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» )
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d FETH prawdeiator | m”?:j_”:_:
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*m}
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A i T

71/%1 2.19 mswaudayalaverdunsulfounilainnud
- Phase Shift Keying (PSK)
aad y { 4 [y o 4 A
ez ldndnmsnfdounlaauravosgaduiluaseindim (0 pemiu 180 04en) e

nmsnlfsunlasanuzdoyasagli 2.20
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Mi Lg e S M‘w
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e ;‘ E ]
-
AKKModhdabor 7

Carper sigral 13.55 Mz = Load moeduation

2.2.7 MaIdea1sseHNAIaHIDY Tag
- FDX (Full duplex)
- HDX (Half duplex)

- SEQ (Sequential)
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Medulation ﬂ%gﬂﬂ?ﬂﬂuﬁﬂﬂﬁm@1m Base Band 1943310 UTYR1MM5 Coding 11z Base Band Signal
fazifhidanens Wardeyey 15 9au 14 Binary Data ﬁg nuaauiiy Serial Code (Manchester, Miller,
NRZ) ﬁua;}ﬁwﬁmmms Modulator 11z ASK W58 PSK Modulator 95§nn3¢¥i1uu Aryayal
Oscillator uazﬁ’tyjmumﬁgﬂ Modulated ngaﬁgﬂﬂ!&‘lﬂiﬂﬂ Power Output Module 11812 9&§ 0 Decoupled
|13 Antenna Block 1oz TudIMvDe Receiver arm 13uAUf Antenna Block uazesdilsznouusn
Band Pass Filter 39 Notch Filter Tu5311 FDX /DX Filier Sifossimsudendygraiiaan
21nOutput Module LIazABUHBIFAUIN Tag sxtfuhimsdwazmsfuanudedudmi
uonsanniay lusy Uy Load Modulation 1un13 19 Sub Carrier &7 Filter nasvginisal@ms 1w
’114rhuffﬁfgtmmﬁQﬂf'hua:gﬂﬁ“’ngmwnﬂuasdmﬁaﬂ Sub Carrier Frequency winf il Sub

Carrier JUT2 U1 13.56 MHz, 847 kHz W30 212 kHz
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QuaTt i Output
Tran(simmslon Oscillator Modulator Module Antenna
ata
Block
— 4
Receiver  Demodulator Amplifier Band pass filter
Data

g‘lj‘ﬁ 2.28 Block Diagram U904 HF Interface #1177V Inductive Couple

2.5.4 Control Unit
' 4 , ] o Tl w =
HUWAIURANIDUATDIBIU (Control Unit) mugalfl 2.29 vzgansziauilandudae 1
- msdemsiu Application Software LEAZANUUNITAUAIAI1N Application Software
- ¥ A o
- AUANMIARADADMINY Tag (Master — Slave )
- Ay Coding 18z Decoding
- AWTUMINWATEUIUMT Anti - Collision
- mshshauazaoasiavetayafignaakiuIzn 1 unTe 8 114(Reader)i0s Tag
- arndeuANugnAsvsadeyaifoaisfusendw Tag 1az 19599811 (Reader)
. oo d? 1w a @ o o
Control Unit In@sinazdiusgtumsnizivesiladsuvodlylas Tsmmresuaznizuau
3 ' r »
matithinszumsmshsiaidwiusznin Tag naz M70981U (Reader) ATudnanm Coding
iinezgnnsziin 11 lu ASI Module fumaumsinnuvedlulas T swamesdmiumgnaves

ast fignaud iy lulas WswaresvoyangnuannlGuussving Application Software itaz AU

LT u

r
= ]

misellss11aHAYEUADIBTU (Reader) Fignnazihi Tat RS232 150 RS485 Interface Fariluneiafi
¥suegialy

n15 Interface fUT2M 313 HF Interface 1z Control Unit 32UEAIR0IUE HF Interface 1ilnay
Binary U321 ASK Modulated a99n ‘1° ﬁuaﬂmﬂﬁuwmm HF Interface 3¥I@AITDIUSYDI HF

Interface 1511 *HF Signal On’ tazaadn ‘0 szuanaouziihuHE Signal OfF



Veco O »| Powar CN
Data imput o————*
RS 232/485 "
Data output 04——-—' %
8
o]
Y
B‘
l ' 3
Applicaticn g
software

ASIC

{(e=ypto,
5ig. cod.)

!

E interface

gﬂﬁ 2.29 Block Diagram %84 Control Unit Y93 Reader uazfioms N Application Software

Microprocassor

ARBhHE

Dat

RAM
ROM

i

ASIC

(crypto,
Sig.cod.)

HF
interface

Bascband signal

HF signal (ASK)

317 2.30 Ayay1at Coding 1Az Decoding §NNTE¥11AY Control Unit YB3 Reader

2.5.5 aoiinens54Y09 Electronic Data Carrier
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P = @ a L4 3 v [V
ﬂf]uﬂli’mﬁﬂﬂﬁﬂﬂﬁﬂﬂﬂiu‘ﬂﬂq Data Carnier ﬂgﬂﬂmzﬁ‘ﬂ RFID ’ﬂuﬂﬂlﬁﬂﬁ'lﬂﬂqgﬂ?'lil

T ¥ []
LANF1TE M99 F e T Electronic Data Carrier Y48(11240771ABUNIINTA (Microchip)

.ooA oy ELEY v o = Y
(18 Data Carrier ﬂﬂﬂlﬂﬂuﬂﬂﬁl"]}' ﬁ'l"r’l"i’lJ’]Juﬂﬂ‘il'ﬂyﬂ
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Tag with Function Memory
[ o ] o ar 1 =t | r 9
Tag fuflafduniaen1s1 110 Tag Ao Bt 1REIIUD Tag Rerunzndmnzlou |9
Lo S S Lo . a
MR FuA AR 2.31 i Tag Fuilsndumiiten1u§iasussy RAM, ROM, EEPROM 30

L 1 r 4 Qs A r
FRAM 1ia¢ HF Interface R1#ilnunagwiazsoudomsnumioio1u (Reader)

Address and
HF
@ Interface

security logic
Vee

A

A

EEPROM ROM

or FRAM

S

3 1/#1 2.31 Block Diagram %84 RFID Data Carrier Y939 Memory Function

Chip

2.5.6 HF Interface of Tag

HF Interface 131 lu1uu09ns Interface 531119 AQya) 104 Analog fdalugiliunnuiq
9017309811 (reader) 11/8's Tag 1827993 Digital 493 Tag HF Interface Anszsmauilandusialal
vos Tudumiion Tuisty (Modulator - Demodulator) fign14lun1sdsdioyn Analog TumsTnsdiwi

Fyanw HF AignuegmannnTeds u (Reader) segnadialiily HF Interface Taens
Demodulation fiUn15 83 19dyaudeyn Digital ﬁﬁ'agaﬂxdm"lﬂf'fm%”unizmmﬂmiﬁnﬂ%gﬂu
Address Seeurity Logic M3a313 Clock — Pulse 7311799502314 Clock #1%51 Data Carrier 917)
AW Carrier %04 HF field

HF Interface 3203331411111 Load Modulator tazgnaauqudludeyn Digital fignalseen

ot dl T [ A ! d‘
lalfudoyandenduiu1fineas1u (Reader) auzali 2.32
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—-—|—D-O System clock
> H-0 Data input

- Voo
ﬂ Ractifier] *ZD

ASK
—— ©Load |e—————0 Data input
modulator

Y YY)
1]

1 1/ 2.32 Block Diagram 484 HF Interface Y04 Inductive Coupled Y03 Tag with Load Modulation

Example Circuit — load Modulation with Sub Carrier

N‘ﬂ‘iﬁujﬂﬂlm Load Modulation uﬁm’lugﬂﬁ 2.33 fhuf:%zzﬂumsﬁ%'w Load Modulation
Taoma 14 ASK 138 FSK Modulated Sub Carrier ﬂ’:ﬂll?iﬂ]‘m Sub Carrier U61% baud rate ﬁlzgﬂﬁ‘iﬂim1
AUINATFIUVDY ISO15693 (Vicinity Coupling Smart Cards) Qmﬁuﬁﬁmmﬁﬁlumm FiudIMTU Sub
Carrier 119 baud rate & 13111917 Binary Tudauve iy 1aiduna 13.56 MHz a7 190 2.4

HoymvzgnaaTuazdedim1yda Manchester Generator 379178017 baud rate Y04
feyny 1 Base Band Signal ﬁnzgmﬂﬁauszwiwﬁmmm Manchester Coded 0904 Base Band Signal
muﬁazgﬂﬁ?wﬁ’nwfiw ANMUR Carrier oarifie £1 unz 2 Tums ¥ <1 uag 0’ muszduves
Fayanm luduusanisadie FSK ﬁgﬂuﬂ@mmmﬁﬂmm Sub Carrier 1 Clock Y0IAYYIW 2 g7
Interrupted Nmm“ludauf?ﬁ’mumum Sub Carrier fignuagianlu ASK nunefsinzlnisaing
5¢%719 ASK 11a¢ FSK Modulation dayay 181 Sub Carrier ﬁgﬂua@mﬂunm‘auﬁgﬂﬁarhullﬂﬁﬁ’iﬂﬂﬁ
S datfil Modulation Resistor 94 Load Modulator f13130i9zeia% On’ ez off " Junadeniu

f111A7700 Sub Carrier



F,=13.56MHz

4—
il
1
&
tn

_f?/.z/alo__....._—
1/n [T£./732
£ /512
£_72048
Bmod

9
Baudratae 6.62/26.4BKbit/s
L]
Manchester| | TX data
genarator buffer

gﬂ‘ﬁ 2.33 mm%’n Load Modulation fi1) Sub carrier Modulated

A17190 2.4 AU Clock NA03M31U HF Interface gna3 1 1Ay Binary vaadaya) 1% Carrier
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13.56 MHz
Splitter N Frequency Use
1/28 485 kHz Q2 of the FSK Sub carrier
1/32 423 kHz Q1 of the FSK Sub carrier, plus
ASK Sub carrier
1/512 2648 kHz Bit clock Signal For high baud rate
172048 6.62 kHz Bit clock Signal For high baud rate
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uni 3

MIvenIULLAZMTA

3.1 Block Diagram (Reader)

N

1388 MHz [\ 1 (EM4094) /" S

A

31/ 3.1 Block Diagram W@ 1198429971781 Reader

3.2 Serial Port DBY
Undludiuvosaouinmed DB wfturiiaddiuiuglnsalfisninndedsunonfiuneiie
A ] ar = 1 |
1nT0401U (Reader) Aoatluduiionay Tudruves DBS nlFnudl 4 1 flo 112, 3, 4 Lazn 5
= = Ao Y . S @ e
-1 2 uvinFuveya (Receiver Data) 91017 14 (T1 O/P) 499 MAX 232 il uady

(Driver) 191%n 115241 2 ¥o1 DBS
975 3 v idsdoya (Transmit Data) 910 DBY u&4197 13 (Receiver FO) 404

MAX 232
[ ' .o a4 L. _
-4 4 471 DTR il lumsdedyapaiionizimsidsutoyaaslu Microcontrolter

a9

-91% 5 1511 Ground

517 3.2 aAVIA 197184 Port DBY
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3.3 7995 Driver / Receiver idl4a 1424 DBY az TTL/ CMOS

o

L4 1
Tudruvatesisies 19 1c voa MAX 232 ludriunes Sudyguivion DBY uay

I}

1 ¥
TTL cMOS Taefiurildamaiud

TuduueanTi 1,3, 4,5 - o215 g uRuns aduEdhiN (pump)

ludwonndi 2, 6 _dmiynvesusasufifuly

Tuduveanii 13 RI, IP - iU uR$Y (Receiver) {foya1n DBY Fdaunonul TX (W1 3)

ludauvesuiii 8 R2, 1P - W uitdy (Recciver) $8ya110 DBY H13n91n31 DTR (114)

Tudmvoaviit 11 Ti, 1P - Shuf29 (Driver) SunA¥01 DSEICA20 Hv1 P3.0TX/DO (1 7)

ludauveand 10 T2, VP - 1flugidiy (Driver) Bunyavaa CDT4HCI2S 134 (N 9)

Wdnwes i 12 R1, 0P - iy (Receiver) 8 1ynu0s DS8ICA20 141 P3.0 RX/DO
1 5)

Tyduveudi 9 R2, O/P - 1luAa%Y (Receiver) 18171 NUD2 DSRICA20 41 EA (11 29)

ludmwoand 14 T1, 0P - fludsiu (Driver) B 1iwnlaliiun 2 (Receive Data) 484 DBY

U1 MAX232 02iif 51 2 @ (two receivers) MinfAouan DB TdaszAuus sduvea
TTL CMOS (converts from DBY to TTL voltage levels) tiaglifiadu 2 #1 (two drivers) Nl@suan

TTL logic 11/6a DBY (converts from TTL logic to DBY voltage levels)

ABBOA DB v .. Ds89ca20 (29)
| | ]

R14k7

c2
l 10uF/16Y

10uF/16Y

b —
s 59 F

L RIN RLOUT —p
o R2IN R20UT =
Ta TLIN T OUT

T2IN T2 0UT —

B Cot —f— CD74HC125
a3 Ccl- c2- cs
] 13,10}
10uF/16V MAX232 |z 10uF/16V ( r

\/ Y

DSB9C420 (5)

| T}

DS89C420 (7)
- CD74HC125 (9)

51 3.3 2995 lUaIUVDA Driver / Receiver

o



3.4 3999 Buffer
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T -:ly o ad 9 o 4 k1
Tuduvenosdoziamiuavesnisdiudeyaatiui lulasnou Inamedies 14

a Y A = 1 as T c?’ 9/ ] ol 1 : 4:1 3
1c mied cp74nc12s nwlugnledezinaey 4 Audturaestlisnldus 2 Saitusazvitlsonu

3 =t s d‘v
NIHUAY 8 U1 MU

i o
110 7 dlu nsnd

s il vee

A1 13, 12 EuuiBuna

i1 dhaan dninm veunadusnii T w1 4 ®ST) veslulasneuTnsiees

o [~ =y
191 10,9 Huduna

iy fuvidiiynvesnadai 2 Tlidwd 26 (psEN) vesluTasnouTnsiand

~3

» DS89C420 (29)

, DS89C420 (4)

o s
100nF ] ?EE vee. }‘;
H 40E
L 43 Y 4A ﬁ
T 5 0B 4Y —
—— 24 30B 5

p MAX232 (10)

Y 3A 3

i, GND 3 ——
CD74HCI125

+5V
R3
%7
Run

52

e

SWSPDT © Program

3V

270R

D4
“y Green LED
h"

DS89C420(26)

gﬂﬁ 3.4 71997 Buffer
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3.5 23999 Analog Front End Integrated Circuit

Tudaufiag1¥loFmos EM40o4 1Tus1uv01 Integrated Analog §115 13.56 MHz u
szunmdeasy RED ToFmadiloe i 20 viuas 16 viedlursesiimnz1% 16 uazv1 6,7
PR i i

- #i 1,2 (OSCIN, 0SCOUT) 1§ Oscillator 14 13.56 MHz Higna§ 1911 RF Frequency

- 97 3, 5 (VDDA, VSSA) Hunmas vodaduaee1na (Antenna Driver Supply) Tn
maavuulasuena s Bus sf (Supply Voltage) Wuitiiiin1s Modulate #aduamueIn e
(Antenna Driver) wi’jaurﬁﬂﬂu Receiver Input

- 17 4 (ANT) Huddfind1¥ynuoaduiiuaud (Driver Output Impedance) {4 RF Output

- i 8 (RFIN1) tﬂuﬁmmmﬁuwmm Receiver Input N7 Detection mmﬁ'muigwmﬁumﬁ
9 Modulated 909 Amplitude %58 Phase Sudgyanuiisunnn Tag uanihuduyaiFauaud
Lﬁaﬁﬂzmﬁﬂﬂufhmm Demodulator

- 1% 13, 16 (VSS, VDD) if1u Supply Voltage i¥uumassieves Chip EM4094 uazasas 19
Regulated Supply Filtered Minma1z11a410 Ripple 109 113 Noise TuuuIAINEY Receiver
2129x M 1 W AN TUYBLT LU IAARS

- 17 14 (AGD) 1Hhiusssudadaveudniym

'lmf’mﬂmmﬁilwia"lﬂﬁ'a Microcontroller (Interface Microcontroller)
o
Uil

- 477 15 (BN) aiilidmdagfed1iiuiii Low 1211 Analog Front End o luaniuy

4 v A d & o @
Power Down ttaz1iivzid laefun 44 (P1.4/NT2) (1ua External Interrupt N Detect WABUINUDY
1ulnsnoulnsiaed
o 4 . e
- 47 12 (DOUT1) i Clock Output 484 13.56 MHz wwgn%’fmwmmsSynchmnization
> 1]

yoaluTnsnou Tnsmefd1miumMs Decoding v1ilozidn ludofiun 43 (P1.3/TXD1) luan Serial
Portl Transition ¥&4 luIasnenInsmad

- A o . ¥ oo d v Ady <
- 7% 11 (DOUT) lodaynyini Sub Carrier g0 14 SufvzuaasluadmiinoninnveaDOUT

LazlianloyaIT IR UATVDY Receiver Output unzviiozid i deRiu 42 (e1.2/RXDY) i Serial
Portl Receive 104 1 InsnonInsmas

_ 411 10 (OCLK) 1137 Data Clock oz lwoRin 41 (P1.I/T2EX) (491 Timer2
Capture / Reload Trigger voa luInsnenInsnad

- 977 8 (DIN) 1127 Data Input 185 Modulate Input 17T High Level ueungli
Low Field 1 ASK Modulator gnidanuazutiiozidh lildeian 40 (P1.0/r2) ifun) External 1O for

Timer/ Counter2 vad1ulnsnouInsmos



Y2 13.56MHz DS89C420 (PORT 1)
T i1t
L cu

1 L cis
+5V
c16 L c1o —Lcn 12pF 22p1
l IOan‘lﬁq 100nF ] 1nF
1 = = ——c1w —Lcn
= us 1aF 100aF
I ; OSCIN VDD | ig
Pl Z 0sCOUT EN /|
BNC 12 T VDDA AGD 5
° VY : ANT vss =
| LN 2 VSsA DOUTI T j
420pF g NC DOUT I /)
5 RFIN2 DCLK >
RFIN1 DIN /
EMa094 —A-c12
—J-czz 100nF
| 12nF

E'ﬂﬁ 3.5 Analog Front End Integrated Circuit

3.6 Usziamvoalaniu (Function Description)
- Power Supply (VDD & VSS)

EM4094 Analog Front End wly Supply Voltage athattou 5 Thad

- Power Management

o

223l Power mode {191 2 Truauazdi 2 35 0esi1 1 Analog Front End agflueatus Power
Down ﬁﬁx‘l‘ﬁ Resetting the Power flag a2 Low Level on EN pin !.ﬁ’e) EN gmﬂ%au“lﬁ'ﬁm High
(power up flag is high) chip Azl Truastufl e chip o811 power up mspoaSamARIzEuaY
Tu@IvP Transmitter and Receiver fozi3udaumilousuile chip wlonflarduiiuns (Quartz
Oscillator MTFAUTUNIVDA Receiver WiBMIAY Transmitter WASNYNT319UH DOUT pin) HIA1N
fov1utl chip oz ld1fiunT DOUT # Detected faygy1a O/P s DOUTI flo
13.56 MHz 1§ clock O/P
- Driver Power Supply

(tMA9918ADT V2 QNUENBDNANALUFIM TY Chip Supply 1Az Antenna Supply
- Band — Gap Reference

Wunsedudeds @5 v) g $1am01u Band — Gap Reference Tatld External Capacitor
#1171 Blocking
- Internal Oscillator

y - 4 y .
fyanmeoadama 13.56MHz vzgnioudiiu OSCIN uaz OSCIN azdlu Digital Input

A
1U® External Clock Qﬂcl‘f

41
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- Antenna Driver

Antenna Driver iludyg 1o RF vindyaaud viynuas Oscillator S 11iyni Sounudvas
uAng Antenna Driver iy 8 Toruazgnid@sussninants Modulation Wofez i ask
- Modulator

Modulator mnzaiiiislgis 00K 3o ASK ve4 RE Signal i wiynvasanuenisuas
MTIADATZHI19M3 Modulation 1 OOK W3B ASK dlu'll1de1n 7% - 25%

- Receiver

]
=

Receiver 9284 U IUV3 Receiver Input RFINI uazaunioddnyonunndunniign ueq
mavesuavioma ‘Id
- BPSK Decoder

RPSK 1T1#1 Decoder 11 EM4094 gneoniuufiun3 Decode YOI a1 Sub Carrier fign
CRbtal (Coded) Tan Tag YED) Transponder
- AGC System

sz Integrated AGC Taoms 19l Gain igndoatszana 40 dB TusTUVAGC wwgniliy
1idhfuninIg1umsdea139049 RFID (RFID Communication Protocol)
- Serial Interface

Serial Interface §n14A71AY EM4094 TuM1719m Option Bit 1LY DCLK HAZYOLAT LB
1 DIN fluune I Serial Interface F1@ videniiTendyans DIN fozgn Shifted i1 11/Tu
Internal Register A9 yo13ulu DCLK 39914 31 gnusnved DOLK azgadadhlallu DN
Youattozeulu Chip uazsznda 32 gnezgndalalis Chip 161104 Normal Mode
71919 Normal Mode

- DIN 14 Modulation Input

- DCLK #84#1n31 Normal Mode

- DOUT uaz pouT! dudeyanazidiynuasnden

Ay Chip 1911111 THua Power - Down fiﬂul,%fj Nommal Mode (Option Bit 1 Low #3041 EN
Low) Chip 819711/ TuA5¥U3UMS Start-Up 11689 Quartz Oscillator ign Started ¥4 Output Driver

1Ay Antenna Driver
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3.7 195 MCU
1 :& 1 ciw i 1 o 3
sotluntiislszinanavedluInsaouInsmasde luduilveuavinsezdana T suns
o 1 1 ar A - o
myviamnluduveartiel szuiana fU Front End (EM4094) Fauflumsdwmoesdiva (interface)

g} 1 o
yoadoyaszraTagnial

+5Y
+5Y

¥1 4k? R Neiwork 1 .
|D| o +5V
—1Lr
éz.usmu; . 487654321 f:u .
f n|
18pF 13p} ? ? ? 6’_‘33 — '-_—Cl3 O
vee| bee u — &
v = = {; XTAL2 FREN D+g_________”__ 10uF/16} w.pk
: 35— XTAL! ALE/PROG o——
T AN Comm TA RST 5
POO(ADG} P20 (A%)
Rlyr gg POA{ADI}  PLI{A%) 19
= POZ(ADZ)  PLI(ALD) ——ﬁ-!ﬁ
- ) PO3(AD3)  P1.3(Al1)
% > POA(ADY)  PL4(A12) zai
R POS(ADS)  PL5(AL3) -
POG(ADS)  PL6(Ald)
;—‘—ﬁm—-—-i’g— POSADT  P2T(ALS) ;5 4
A PLOTZ P3.0/RXD0 =
- PLITZEX P3.LTXDO -
5 PLYRXDl  P32ANTO o—g—
MAX 232 (9) 5 PLYTXD  PAIANTT fo—in-
f T PLAINTZ T
CD74HC125 (13,10) 30 ::.m asm
. 1: o PL7ANTS P3.Y/RD” o—5- iz
GND GND
DSEICH0 3 F
g5
= Y Y Y ¥
— — —
N - o~
H o - @
St S e o
N N
SN omo
NN g A
12345678 ‘&:} g
Port] EM 4094 E E Y
3 IEADER Q Q
U U
4
JUA 3.6 2995 MCU

f01 2 nifided IC e CD74HC125 i1 RST naz PSEN deldluTnumidiumzgn
nszdudan cp74HC125 wasfludaanaifadasuniiasnudwes Chip 11 PSEN 1ga 1 luWad
Active ~ Low (31z1fignnszdu Taevina 12dues CD74HC125 iazan RST gnaszdudaeTrtuanan
RST ifunBumaianuas Wamuoenf Interface 1 EM4094 92191 U uveaPORT1 1ine
PORT1 azifusisdunanaindwiynmeiniidosiams erz1dins interface foya i1 EM
4094 Iduazannsoaduileddunisoumesine Timer 2 /O New External Interrupt 410 New Serial
Port 1 §91 2 41 #111910890104 Driver/ Receiver 199 MAX 232 Gagnaeidli/iudruvas PORT
3 fi1 P3.0TX/DO (11 7) 12z P3.ORX/DO (11 5)
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3.8 1399 Power Supply

Ad A o o M . o VP S
T UMK UDUNDI9T Power Supply ﬂ?\lﬂﬂﬂuﬁqumﬂﬁ'ﬁﬁﬂi Rectifier “1wu1ﬂiﬂﬂﬂuﬂ1ﬂ

Iihaseuaadulidulwiinisuaas sao1d Bridge Diode nnzld Capacitor Hludinsouioanm

& d o o o o iq o 4w o
Ripple M1ntufiIms fneseduussulined lufifiaza 1 inssduussduuan s v #u LM2575
nazaoid 11 LED iMoUaRIan Uz MInay

J2

DC JACK
D1 Ud LM2E575 +5V
3 1 1 : 4 T
AC1 V+ Vin Feedback
11
- 2 2 A b3
AZZ V- Vout 250un m\-creen LED
BRIDGE DIOD b
3 5
GND ¢ on/Off
_ D2
= Cld4 T Cc15 R5
Zg1NSB:|.9 270R
470uk/25V 220uF/16Y

E‘ﬂ“?l 3.7 197 Power Supply
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3.9 Flow Chart 1@aam 311914984 Reader

(  START

'Inventory Request

No

'Respond frem tag

Yes

UID Decoder

dawnmiar UID
sanvanefraynry RS232

END \\

4 v ! dh ’ o
71U 3.13 Flow Chart msfemsfusgnhanioss (Reader} N Tag
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Read Inventory
Frotocol from memory

wisadeysaingrudvuniiluguans

wdastaynangruneaihmiuninmgiu
iso 15693

dadyyme iso 15693
ey Chip EM403%4

b

{ END }

717 3.14 Flow Chart Lef@an321U3UM3 Inventory Request 310 Tag
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HAunmawefmaynsy RS232
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APHUIN (M)

Tnsendaunzvvesnilnsaidfgililumsaihs Reader

- EM 4094

oeem [ Wil Voo

EM30S4 o
so1  ®

L

. DOUT
7 ooour
i DOLK
BN

RFINZ
RPN

slalshh
SERARREN

Block Diagram

L [

J AR I R P R TR LR Bba s

© TRANSNETTER , :
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PIN CONFIGURATIONS
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LAY,
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H = High Voliage Level

L = Low Vollage Level

X =Dont Care

Z = High Impedance, OFF State

- CD74HC125
CD74HC125, CDTAHCT125
(PDIP, SOIC)
TOP WiIEW
R
14 [ 2] 3] 40K
1Y [3: i3] 4
20€ Ef Eﬁ] Y
za [ 5] 0] 3CE
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GhD |7 EAEA
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4
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. Ta] SR
E B
3A : av
13
s, ot
42 R "
4A ‘B ay
| " GND = 7
Voo =14
TRUTH TABLE
INPUTS OLUTPUTS
nA nQE nY
H L H
L L L
x H 2
NOTE:
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MANKIN (V)

RFID STANDARD ISO/MEC 15693

Data rate and data coding

Data coding mode: 1 out of 256

Fuise
oy tated
Carfiar

;ﬂﬁ a-1 1 out of 256 coding mode

_ -3 44 s
1 ~18 88 18
Puise
Modutatesd
Carier

1 1% ¥-2 Detail of one time period



Data coding mode: 1 out of 4

Puiss position for "00"

¢ 4 44 LA l ~9.44 s l

~¥SA2 us
™

b 4

Pulse position for “01” { 1 =LSB )

« ~28.32 s p 82 us,
P ~T5.82 s -
Pulse position for “10% {0 = LSB)
" ~47 20 % ol Eds s
- r’]“! »
- ~T552 us N
Pulse postion for “11"

88 08 g ol 848 us
il - I‘ Ll
4 ""7‘5,52 [ >

i U9 4-3 1 out of 4 coding mode
Frame from Reader to Tag

SOF to select 1 out of 256 codes

844 a8 ~B4d s
~37.78 ue ~37.76 315

;‘JJ‘T’II U-4 Start of frame of the 1 out of 256 mode




SOF to select 1 out of 4 codes

72

~8 4 Mi !
~37 76 us

MI‘.M

ol ~37,76 us >
3 ‘]J‘ﬁ 9-5 Start of frame of the | out of 4 mode
EOF for either data coding mode
. 53 44 ~G 44 us
37,76 us ¢ = ii‘«“';‘ —>
-« S >

g‘ﬂﬁ 9-6 End of frame for either mode

Communications signal interface Tag to Reader

Bit representation and coding

slogicd

< Bromal maveforme by Ioad moduiation In high tata rats mode (SaNKard commancs)

s

i 473.75 kHz subcartier

.5 5 %m&s@mgl et o J
YT s ;
i

v logic ¢

473,75 kHz subtorian..—"
1882 u5

I

 jnotmodulsied;

£ 8505 imoskd s}

LAY .

gﬂ‘ﬁ -7 Coding Logic

1 and Logic 0



SOF when using one sub carrier

~56 64 13

g'ﬂﬁ -8 Srtart of frame when using one sub carrier

37,76 56,64 ks
0 ple B4 g5

EOF when using one sub carrier

56,64 us ’i

‘Q_ﬂﬁ 4-9 End of frame when using one sub carrier

ISO 15693(ISO SC17/WGS) -vicinity cards

- 0,15 75Afm s
} Modulation:..

":35_ bath} _____ o MIRG

o Mtss:iu}atmn' o

ﬂnﬂﬂnm.n.w; ' chsc'_c

'_r__JHlJlrfﬂl ____Logxc:1
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NAHUIN ()

1u51h51 Field ON Field OFF

/*************** Power up And POWer Down ***********t**/

#include<stdioc.h>
#include<reg52.h>

sbit Dclk = P1"1;
sbit Din = P1™0;
sbit EN = P1™4;

void delay{int x)

for (x=X;x>=0;%x--}

X=X ;
X=X,
X=X;

}

}

void main{void)

{

// TMOD = 0x01;

/7 THO = OxFF;

I7i TLO = 0xEC;

/ TFO = 0;

/7 TRO = 1;
delay{1p000);
delay(10000) ;
delay (10000} ;
delay (10000} ;
delay (10000} ;

EN =0;
delay (6000) ;
delay (6000} ;
EN=1;

while (1)

{

Din = 0;
Dclk = 1;
delay (50 ;
Din =1;
delay(50);
Din =0 ;
delay{50) ;

Dclk = 0;



75

/********************** Power Up********************************l

Din =1; // Data of bit 1 of 31
delay (15} ;
Dclk = 1; // clock of bit 1 of 31 {1}

delay (25);
Dclk = 0; // clock of bit 1 of 31 (0)

delay (25) ;

Din = 1; // Data of bit 2 of 31
delay {15} ;

Dclk = 1; // clock of bit 2 of 31 (1)
delay (25);

Dclk = 0; // clock of bit 2 of 31 (0}
delay (25} ;

Din = 0; // Data of bit 3 of 31
delay (15);

Dclk = 1; // clock of bit 2 of 31 (1)
delay (25) ; :

Dclk = 0; // clock of bit 2 of 31 (@)
delay{25);

Din = 0; // Data of bit 4 of 31
delay (15) ;

Dalk =1; // clock of bit 4 of 31 (1)
delay (25} ;

Dclk = 0; // clock of bit 4 of 31 (0Q)
delay(25);

Din = 1; // Data of bit 5 of 31
delay(15);

Dclk = 1; // clock of bit 5 of 31 (1)
delay(25};

Delk = 0; // clock of bit 5 of 31 (0}
delay (25);

Din = 0; // Data of bit 6 of 31
delay(15) ;

Delk = 1; // clock of bit 6 of 31 (1)
delay(25);

Delk = 0; // clock of bhit & of 31 (0)
delay (25);

Din = 0; // Data of bit 7 of 31
delay (15} ;

Dclk= 1; // clock of bit 7 of 31 (1)

delay{25);
Dclk = 0; // clock of hit 7 of 31 (0}
delay(25);

Din = C; // Data of bit 8 of 31
delay {15} ;

Dclk = 1; // clock of bit 8 of 31 (1)
delay(25);

Delk = 0; /7 clck of bit 8 of 31 {0)
delay (25} ;

Din = 1; // Data of bit 9 of 31
delay(15) ;
Delk = 1; // clock of bit 3 of 31 (1)



delay {25);
Dclk = 0;
delay (25);

Din = 0;
delay (15} ;
Dclk =1;

delay (25) ;

Dclk = 0O;
delay (25);

Din = 0;

delay {15) ;

Dclk =1;

delay (25) ;

Dclk =0;
delay (25);

Din = 1;

delay (15} ;

Dclk =1;

delay {25} ;

Dclk =0;

delay (25) ;

Din = 0;
delay (15) ;
Declk = 1;

delay ({25} ;

Dclk = 0;

delay {25} ;

Din = 0;
delay (15) ;
Dclk =1;

delay(25);

Delk =0;
delay (25} ;

Din = 1;
delay{15) ;
Dclk =1;
delay{25);
Dclk =0;

delay(25) ;

Din = 1;

delay(15);

Dclk = 1;
delay (25);
Dclk =0;

delay(25) ;

Din = 0;

delay {15} ;

Dclk =1;
delay(25) ;
Dclk =0;
delay (25) ;

Din = 0;

//
//
//

/!
/]
/!

/!
//
//

/!

//

//
//
/!

1/
//
/!

1/
/!
I

/1l
1/
/!

1/

clock of bit 9 of 31

Data of bit 10 of 31
cleck of bit 10 of 31

clock of bit 10 of 31

Data of bit 11 of 31
clock of bit 11 of 31

clock of bit 11 of 31

Data of bit 12 of 31
clock of bit 12 of 31

clock of bit 12 of 31

Data of bit 13 of 31
clock of bit 13 of 31

clock of bit 13 ecf 31

Data of bit 14 of 31
clock of bit 14 of 31

clock of bit 14 of 31

Data of bit 15 of 31
clock of bit 15 of 31

clock of bit 15 of 31

Data of bit 16 of 31
c¢lock of bit 16 of 31

clock of bit 16 of 31

Data of bit 17 of 31
clock of bit 17 of 31

¢lock of bit 17 of 31

Data of bit 18 of 31

(0)

{1}

(0}

{1}

{0}

(1}

(1)

(0}

(1)

(1)

(o)



delay (18);

Delk =1; // clock of bit 18 of 31 (1)
delay (25} ;

Dclk =0; // clock of bit 18 of 31 (0)
delay(25);

Din = 0; // Data of bit 19 of 31
delay (15) ;

Dclk =1; // clock of bit 19 of 31 (1)
delay(25);

Delk =0; // clock of bit 19 of 31 (0)
delay{25);

Din = 0; // Data of bit 20 of 31
delay(15);

Delk =1; // clock of bit 20 of 31 (1)
delay {25);

Dclk =0; // clock of bit 20 of 31 (0}
delay(25);

Din = 0; // Data of bit 21 of 31
delay(15) ;

Dclk =1; // clock of bit 21 of 31 (1)
delay(25) ;

Dclk =0; // clock of bit 21 of 31 (0)
delay (25} ;

Din = 0; // Data of bit 22 of 31
delay{15);

Dclk =1; // clock of bit 22 of 31 (1)
delay (25} ;

Dclk =0; // clock of bit 22 of 31 {0)
delay (25);

Din = 90; // Data of bit 23 of 31
delay (15} ;

Dclk =1; // clock of bit 23 of 31 {1)
delay(25);

Dclk =0; // clock of bit 23 of 31 (0)
delay(25);

pin = 1; // Data of bit 24 of 31
delay(15);

Dclk =1; // clock of bit 24 of 31 (1)
delay (25} ;

Delk =0; // clock of bit 24 of 31 (0)
delay(25);

Din = 0; // Data of bit 25 of 31
delay (15} ;

Dclk =1; // clock of bit 25 of 31 (1)
delay{25);

Dclk =0; // clock of bit 25 of 31 ({0}
delay (25} ;

Din = 1; // Data of bit 26 of 31
delay{15);

Dclk =1; // clock of bit 20 of 31 (1)
delay(25);

Dclk =0; // clock of bit 26 of 31 (0}

delay(25) ;
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Din

delay (15) ;

0;

Dclk =1;

delay (25} ;

Dclk =0;

delay (25);

Din

delay (15);

0;

Dclk =1;

delay (25} ;

Dclk =0;

delay (25);

Din

delay (15) ;

0;

Dclk =1;

delay(25) ;

Dclk =0;

delay(25);

Din

delay {15);

0;

Dclk =1;

delay(25);

Dclk =0;

delay (25} ;

Din

delay (15} ;

0;

Declk =1;

delay(25);

Dclk =0;

delay (25} ;

Dclk =1;

delay(25);

Dclk =0;

//
1
/!

//
//
//

Data of bit 27 of 31
clock of bit 27 of 31

clock of bit 27 of 31

Data of bit 28 of 31
clock of bit 28 of 31

clock of bit 28 of 31

// Data of bit 29 of 31

//
1

/!
/7

//

delay {5000) ;

Din = 0;

Dclk

delay (50} ;

1;

Din =1;

delay(50) ;

Din =0

delay (50);

Dclk

i

Oy

clock of bit 29 of 31

clock of bit 29 of 31

Data of bit 30 of 31
clock of bit 30 of 31

clock of bit 30 of 31

Data of bit 31 of 31
clock of bit 31 of 31
clock of bit 31 of 31
End

clock of bit 20 of 31

clock of bit 20 of 31

(1)

(0)

(1}

(0)

(0)
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/********t****t**t***** Power Down *****t**************************/

Din =0; // Data of bit 1 of 31
delay (15);

Delk = 1; // ¢lock of bit 1 of 31 (1)
delay (25);

Dcik = 0; // clock of bit 1 of 31 (0)
delay (25} ;

Din = 1; // bData of bit 2 of 31
delay {15} ;

Dclk = 1; // clock of bit 2 of 31 (1}
delay{25);

Dclk = 0; // clock of bit 2 of 31 (0)
delay (258);

Din = 0; // Data of bit 3 of 31
delay(15);

Dclk = 1; // clock of bit 2 of 31 (1)
delay (25} ;

Dclk = 0; // elock of bit 2 of 31 (0)
delay(25);

Din = 0; // Data of bit 4 of 31
delay (15} ;

Dclk =1; // clock of bit 4 of 31 (1)
delay{25);

Delk = 0; // clock of bit ¢ of 31 (0)

delay (25} ;

Din = 1; // Data of bit 5 of 31
delay (15);

Dclk = 1; // elock of bit 5 of 31 (1)
delay (25) ;

Dclk = 0; // clock of bit 5 of 31 (0)
delay (25);

Din = 0; // Data of bit 6 of 31
delay (15} ;

Delk = 1; // clock of bit 6 of 31 {1}
delay(25);

Dclk = 0; // clock of bit 6 of 31 {0}
delay(25);

pin = 0; // Data of bit 7 of 31
delay(15) ;

Delk= 1; // clock of bit 7 of 31 (1)
delay (25} ;

Dclk = ¢; // c¢lock of bit 7 of 31 (0}
delay{25);

Din = 0; // Data of bit & of 31
delay(15);

Dclk = 1; // clock of bit 8 of 31 (1)
delav (25);

Dclk = 0; // elck of bit 8 of 31 {0}
delay(25);

Din = 1; // Data of bit % of 31

delay(15);



Delk = 1;

delay (25} ;

Dclk = 0;

delay (25) ;

Din = 0;

delay (15} ;

Dclk =1;

delavy (25) ;

Dclk = 0;

delay(25) ;

Din = 0;

delay(15);

Dclk =1;

delay(25);

Delk =0;

delay (25) ;

Din = 1;

delay (15) ;

Dclk =1;

delay (25) ;

Dclk =0;

delay ({25} ;

Din = 0;
delay (15
Delk = 1
delay (25
Dclk = 0;

delay(25);

Din = 0;

delay (15) ;

Declk =1;

delay (25} ;

Dclk =0;

delay (25} ;

Din = 1;

delay(15) ;

Delk =1;

delay {25} ;

Declk =0;

delay (25} ;

Din = 1;

delay (15) ;

Dclk = 1;

delay (25} ;

Dclk =0;

delay (25);

Din = 0;

delay (15} :

Dclk =1;

delay (25) ;

Dclk =0;

delay (25) ;

)i

)

!/
/f

7/
/7
//

/7
v
7/

/7
!/
/7

//
//
//

//
//
/!

1/
//
/f

/7

//

//
!/
v

clock of bit 9 of 31 (1)

clock of bit 9 of 31 (0)

Data of bit 10 of 31

clock of bit 10 of 31

clock of bit 10 of 31

Data of bit 11 of 31

clock of bit 11 of 31

clock of bit 11 of 31

Data of bit 12 of 31

clock of bit 12 of 31

clock of bit 12 of 31

Data of bit 13 of 31

clock of bit 13 of 31

clock of bit 13 of 31

Data of bit 14 of 31

clock of bit 14 of 31

clock of bit 14 of 31

Data of bit 15 of 31

¢lock of bit 15 of 31

clock of bit 15 of 31

Data of bit 16 of 31

clock of bit 16 of 31

clock of bit 16 of 31

Data of bit 17 of 31
clock of bit 17 of 31

clock of bit 17 of 31

{0)

(1)

{0}

(1)

(1)

{0}
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Din = 0;
delay (15) ;
Dclk =1;
delay (25} ;
Dclk =0;
delay (25);

Din = 0;
delay (15) ;
Dclk =1;
delay (25);
Declk =0;
delay(25);

Din = 0;
delay(15);
Dclk =1;
delay(25);
Dclk =0;
delay{25);

Din = 0;
delay(15);
Dclk =1;
delay{25);
Declk =0;
delay(25);

Din = 0;
delay {15);
Dclk =1;
delay{25);
Dclk =0;
delay (25} ;

Din = 0;
delay (15) ;
Dclk =1;
delay (25} ;
Dclk =0;
delay (25) ;

Din = 1;
delay (15} ;
Dclk =1;
delay(25);
Dolk =0;
delay (25} ;

Din = 0;
delay(15);
Dclk =1;
delay{25);
Delk =0;
delay(25) ;

Din = 1;
delay {15} ;
Dclk =1;
delay(25) ;
Dclk =0;

// Data of bit 18 of 31
// clock of bit 18 of 31

// clock of bit 18 of 31

// Data of bit 19 of 31
// clock of bit 1% of 31

// clock of bit 1% of 31

// Data of bit 20 of 31
// clock of bit 20 of 31

// clock of bit 20 of 31

// Data of bit 21 of 31
// clock of bit 21 of 31

// clock of bit 21 of 31

// Data of bit 22 of 31
// clock of bit 22 of 31

// clock of bit 22 of 31

// Data of bit 23 of 31
// clock of bit 23 of 31

// clock of bit 23 of 31

// Data of bit 24 of 31
// clock of bit 24 of 31

// clock of bit 24 of 31

// Data of bit 25 of 31
// clock of bit 25 of 31

// clock of bit 25 of 31

// Data of bit 26 of 31
// clock of bit 20 of 31

// clock of bit 26 of 31

{0}

(1)

(1)

{0}

(1)
(0)

(1)

{0)

{1}

(0)

{0}

(1)

(1)
{0}
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delay {25} ;
Din = 0; //
delay(15);
Dclk =1; 7/
delay (25) ;
Dclk =0; //
delay (25) ;
Din = 0; 7/
delay (15);
Dclk =1; //
delay (25} ;
Dclk =0; /7
delay (25) ;

Din = 0; /7

delay (15} ;
Dclk =1; //
delay (25);
Delk =0; //
delay (25);
Din = 9; /7
delay(15);
Dclk =1; //
delay(25);
Dclk =0; //
delay{25);
Din = 0; /7
delay (15) ;
Dclk =1; /7
delay (25} ;
Dclk =0; 7/
delay(25);

/!
Dclk =1; ¥
delay{25);
Delk =0; //

delay(5000) ;

Data of bit 27 of 31
cleck of bit 27 of 31

¢lock of bit 27 of 31

Data of bit 28 of 31
clock of bit 28 of 31

clock of bit 28 of 31

Data of bit 29 of 31
clock of bit 29 of 31

clock of hit 29 of 31

Data of bit 30 of 31
clock of bit 30 of 31

clock of bit 310 of 31

Data of bhit 31 of 31
clock of bit 31 of 31
clock of bit 31 of 31
End

clock of bit 20 of 31

clock of bit 20 of 31

(1)

(0}

(1)

{0}

(1)
(0)

(1)

(0)
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