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RFIDM
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= FHUNHAT (NFC)
— NTT DoCoMo /Sony; (i-mode Felica)
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RFIDE X

= RFID (Radio Frequency Identification) 4R 5]
- {Ei8
- EEEM
- JEfefd
Y ES
- M E
= % /5 B/ NE

o

Q Q Several bits to several kilobytes

B/ 54 — A
PCD Response (*ﬁ%@ PICC

Approx. 1 mm to approx. 10 m

Interrogator Transponder
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RFIDfE 54 &

= [EENERMIIEL S, ZEEHRABIES

= REZ . FERINWREERARERISNEE (LF, HF, UHF, MicowaveZ) , B4
ElRYEFI A, ANASK, BPSK, FSKZE

= RFIDIRIMB % . SF1F Z BT EHXEISE, WNiEE = F0FRE & 51 0 Lz
FrES5, BkInRTE, BB, SaFEMEists, BAHIEER. FTUE
KA E AR Z S HThgEE.

= EKERIEBMEER, FERS. MERMTIERR

[RIEEEFEREZ A A TIKIREEWMENE, FHRYENRILEARN. FRirER
EZ 1 EBI%AZAUINRZ, Miller, FMO, PIEZ
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RFIDZw b4 /5 =
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. AR % - — |
= gAY T RS —— P FR
— NRZ
— Manchester (E{AR) -
— FM
_ |V|I||el‘ Milar (BAFRA| |
— tedEMiller . .
e R L BLLLREL
= AN[AGHA T R ANF Y
R
| carrier wave
Fc: 13.56 MHz
NR
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weak
—  ieveb
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YN S WIBTIE Y 2y

NN
— RO (Read Only), .
— WORM (Write Once Read Many),
— RW (Read Write)

= AR
— Half duplex (HDX)
— Full duplex (FDX)

— Sequential (SEQ) L

FDX:

AR (EiE
T3
E§7

HDX:

AR (EiE
T3
E§7

SEQ:
AR (%1%
T3
E§7
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I RFID# 5y A
o BRAT GRYE R E BURARE R 1)

<135 kHz 800/900 MHz
—  h¥RRS) (1S011784/11785), ifia)s - %%Eﬁifuﬂ ®E#UTE (ETC)
) 70 2R B R 5 - BETE H AR (E
- EWREE, BEEBEE . %%‘e&bﬂﬂﬁn%m*ﬁﬁﬁﬁmﬁﬁ
— FRERAKRIERS, BRREX R 5 VN
. SRENATEN — 1S018000-6
—  1S018000-2
13.56 MHz 2.45 GHz
- EASRZRTIE, BlFEMET, e+ - B HHIKRY
- BIEHEEE - BHZ%EE
- RERAS - FIEENEIES
- REZ&K, BEHLK kAN AL
- ZEAEEZM - ZEAEEZM
- 18014443, 15015693. 1S018000-3 - SfEWRNRE, AFRREMRES
- 1S018000-4
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I RFIDARHEZ 2R

RFID FrfEZH 2R

» International RFID Standard is created by
ISO : International Standard Organization ([ x4 ZH 2R
IEC : International Electric. Committee ([ fp B T AriEAL )

(EPC global is the one of organization of commercial based
organization and over 200 companies are its member.
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RFID S & 3

= RFEIDFREH S E, 20X A5k #L 65k] 4
— MRYIETSI (European Telecommunication Standard Institute )

— EEMFCC ( Federal Communications Commission)
— HZAMTelec ( Telecom Engineering Center)

- PHEM LB EHER N,

AVAILABLE & PRACTICAL RFID FREQUENCIES

H, dBuA/m/10 m BC, LW-MW-Navigation ERP, mW
(<30 MHz) T T (> 30 MHz)
A = |I OIm., y ODNe, |rine... N,:,ﬂ.|'|'|_| A
80 Il FM Radio, Mobile Radio, TV -
% Microwave Link, SAT-TV § ITU, not fully deployed
60 — 100-135 kHz 13.56 MHz 2.45 (J_EHZ L 050
3
_ - ;
40 — N - 25
g =
N\ B
= N I |
E— N g g=
\ .
20 N @ i
T T E.78[13.56 27125 40186 433  BEA] 15 2450 58001 MHz 24 GH »
f: 0.01 0.1 1 10 100 1000 10000 100000 MHz
i 30000 3000 300 30 3 0.3 0.03 0003 m

VLF LF MF HF VHF  UHF  SHF  EHF
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|ISO/IECHRHESZ K] 7

ISO/IEC Standard

Regulation Test Specification

Standard Name United S_tates Europe Japa_n
Regulation Regulation Regulation
ISO 14443 Smart Card 13.56MHz Radio Law No. 100
ISO 18000-2 125, 134KHz
ISO 18000-3 13.56MHz Tag Radio Law No. 100
_ In house wireless system
ISO 18000-4 2.4GHz Tag FCC: 15.247 (3), RFID
CEPT ERC/REC 70- |In house wireless system,
ISO 18000-6 860-960MHz Tag FCC: 15.247 03 ETSI: EN |950MHz Band
302 208-1 TELEC T-240

ISO 18000-7 433MHz Tag

ISO 18092 NFC, 13.56MHz

Radio Law No. 100

ISO 15693 Vicinity Card, 13.56MHz

Radio Law No. 100
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AN FEAREER AN [R] Y H

i 2] RS £
HFhin 150 11784 [ TER S
IS0 11785 FA R
150 14223 Ei A AR
HERER IS0 10374 Bzhirin
IS0 18185 S F
ISOVIEC 180001 FEEH
ISOYIEC 180002 135 kHz B FH=5iEn
ISOYIEC 18000-3 13.56 MHz B9 Z=dED
ISQYIEC 18000-4 245 GHz HEYEPRED
ISQYIEC 18000-6 BB0 MHz - 960 MHz M= diEn
HhEE ISOVIEC 180007 433 MHz It S hiED
ISOMIEC 15361 PR ERED
ISOJIEC 15982 PR SEsEERN
ISOYIEC 15963 HE—#RiRA
TR 18001 B FER
TR 18046 MM T &
TR 18047 —EHaEE
ISOYIEC 144431 Rl e
#Fi0 “IEiET R ISOYIEC 144432 BEMInEE
ISOYIEC 14443-3 B e N
ISQYIEC 14443-4 TEEhi
ISOVIEC 156531 Rt L o)
TR “HiET € ISOYIEC 156832 =g O Ik
ISOYIEC 156833 EATi R IO bR
ERiEE ISOfIEC 18022 iESHiE{ERE O iR
I50: EiFiFEiaE IEC: s I ERE

T #AERE 8C: A= WG TiEsE
JTC: BaEAERs TR #RiES
i LA - A iR - 0Tk
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1ISO15693

AU AR Al Vicinity
‘VCD’ ((Vicinity Coupling Device) is used for reader,
‘VICC’ (Vicinity Card) is used for tags.

YEF#E 250.5m to 3m
RF I id2 1544
Transmission Direction Reader to Card/tag
Carrier Freguency 13.56MHz £ TKH=z
Modulation Type ASK100%, ASK10%
Encode Type 1 out 256, 1 out of 4
Transmission Speed 1.65Kbits/s, 26 48Khbits/s
Transmission Direction Cardltag to Reader
Hesponse Type Load Modulation
Sub-carrier Single Subcarner Dual Subcarners
423 TEKHz 484 28KHz
WU | TOOOOCIaIToT
Encode Type ’ - S R ——()
([ AT
: : )] ' (1)
ey . . 6.67kbits/s,
Transmission Speed 6.62kbits/s, 26 48kbits/s 26 69kbits/s
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1SO14443

= Pl A FEEE Proximity

= The Reader called ‘PCD’ (Proximity Coupling Devices)
= The Card is called ‘PICC’ (Proximity Cards)

= {EHIER<0.1K

= RFZHZH

Type A | Type B
Transmission Direction Reader to Card
Carrier Frequency 13.56MHz + 7TKHz
Modulation Type ASK100% ASKT10%
Encode Type Modified Miller NRZ
. _ _y T06Kbits/s,
Transmission Speed 106Kbits/s 912Kbits/s
Transmission Direction Card to Reader
Response Type Load Modulation
Sub-carrier 847KHz (13.56MHz/16)
Subcarrier Modulation Type | OOK (On-Off Key) BPSK
Encode Type Manchester NRZ
. Y 106Kbits/s,
Transmission Speed 106kbits/s 212Kbits/s
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EPC Class 1 GEN2

= Same as 1SO18000-6C
= I/t EPC GEN1

= 900MHz UHF B BRyulH th 25 B BUR F 1)
= PSR (Frequency hopping)

= RF#HOZ%

Transmission Direction

Reader to Card/tag

Carner Frequency

S60MH=z-960MH=

Modulation Type

DSB-ASK, SSB-ASK, or PR-ASK, (90% depth)

Encode Type

Fulse-Interval

Transmission Speed

26 Tkbps to 128 kbps

Transmission Direction

Card/tag to Header

Sub Carner

40KHz — 640 KHz

Response Type

ASK or PSK

Encode Type

Baseband FMO or Miller-modulated sub carmner

Transmission Speed

FMO: 40kbps to 640 kbps
Subcarner modulated: Skbps to 320kbps

Tektronix
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EPC Class 1 GEN2 S4Bt (6.3.1.1)

= BRI ROR
- VIR
- PULTILaE S 9m
— WA EE
— A - Y
— Ref 47 CFR 15.247 for timing of hops (in U.S. operation)

— Minimum of 25 hopping frequencies
— Occupancy time <0.4 sec average over a 10 second interval

North Europe Singapore Japan Korea Australia Argentina New China
America (302 208) (pending) (new) Brazil Peru Zealand

Brandsize 902 - 928 866 - 868 866 - 869 950-956  908.5-914 918 - 926 902 - 928 864 - 929 840 - 845
(MHz) 923 - 925 spotty 920 - 925

Power 4W 2W 0.5W ERP 4W 2W 4W 4W 0.5-4W 2W ERP
EIRP ERP 2Win EIRP EIRP EIRP EIRP EIRP 100mW @
upper band Band Edges

50 varied 20

Figure 1. Frequency spectrum allocated in various countries for RFID in the 800/900 MHz UHF ISM band.
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- SR
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~ AR
~
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~ TR EVM, VR R s
- it
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RFID— &1 H

Measure menu | Measurement items
Carrier m Carrier frequency
® OBW (Occupied Bandwidth)
m EBW (Emission Bandwidth)
m Maximum EIRP (Effective Isotropically Radiated Power)
Spurious ® Spurious
ACPR ® ACPR (Adjacent Channel Leak Power Ratio)
Power On/Down m Transmission Power on/down rise/fall time
m Settling time
= Overshoot = AF envelope | FSK pulse
= Undershoot - = Constellation
RF Envelope | FSK Pulse ® On/Off width ' = Eye diagram
m Duty cycle . Symb)pl table
m On/Off ripple \ ____________
m Rise/Fall time Power on Fower down
Constellation ® Modulation depth ' TANANOAME -=--=--=--=~
o D ® Modulation index : Tag-to-Interrogator
ye Diagram m Frequency error | signaling {response)
Symbol Table m Bit rate or Tari ,

Interrogator-to-Tag
signaling (command) X
= Carrier .
= Spurious Time
= ACFR
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13.56MHz RFIDZ H 3 4= =

Type A

TypeB

ASK 100%
Modified Miller, 106kbit/s

PCDto PICC
oo

ASK 10%
NRZ-L, 106kbit/s

eyl

Load Modulation
Subcarrier fc/16

O0OK

PICCtoPCD | Manchester, 106kbit/s

R REEN RN RN

Load Modulation
Subcarrier fc/16
BP SK

NRZ-L*, 106kbit/'s

* Inversion of data is also possible



13.56MHz Type A 100% ASK i HlFrifE

110%

Envelope of

+Carrier Amplitude

H/HINMAL

100% -

90%

60%

3%

2%

Condition

t1=25us

60%

90%

11 =25us

110%

t2

i1

t3
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T1 TB:F/”-EI’JQO% L}H”-S% Min 2us Max 3us

T

mmmmn

IIIIIHIHI

Il

nmmm i

\Hl

i
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T2: TB:F/”EI%%-L}H”S% I\/I|n 0.5/0.7us, Max t1

il
HN Hi ‘HH‘HHHN |I|\|

using cursors to test t2

m mt m

“\H"\ 'HW

I

l|

21.850us
23.470us
A1.6200Mus

38.20mV
37.40mv
AS00.0uY
—493.8 V/s

Wmu

\ \
wl

| H i\H

‘.

100my €2

.

2.00us

€ 10.00mV

uUtility Page
Display

Backlight
Intensity
High

Graticule Screen
Full Annotation

[+723.6?00u5

5.00G5/8
1M points

T ® 7 m]

Trigger
Frequency
Readout

22 Jul 2011
14:32:55
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T3: EFF¥E5%-90% Min Ous, Max 1.5us

™

1] 22.990us 60.40mV
22.330Ms 37.60mV
AG60.00ns A22. 80mV
dv /dt 34.55kV/s

using cursors to test t3

e

-

e

e memT oo T LT TEl L.l

(@ ioomve j[4bohs'
(€2 10.00mv JLE-+>23.6700us

1(5.00G57s 7 208mv
1M points

22 Jul 2011
14:34:02




T4: ETFHE5%-60% Min Ous, Max 0.4us

5 i i 23.51Ms 18.40mv
: + : 23.34us 2.600mv
A168.0ns A15.80mV

94.05kV/s

(@ ioomveo "j[cu'mhs'
(€2 10.00mvV JL+>23.6700us

1[5.00G5/5 7 208mVv
1M points

22 Jul 2011
14:36:24
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*ﬁ[ PEI I —I 53X (Overshoot/undershoot)

O 6.920s 65.80mv
'S 19.16us 54.80myv
A12.24us Al11.00mV

dv /dt —898.7 V/s

using cursors to test On—ripple

i i | HE
fid I-|t| |Ill|h|:i I!||1| |.!I'- T T L
HIi . . . .

(@ soomv 'j'[z.'oo'us' — '][5.bocsks' ][ @ '91'oné.v]

&) 10.00mv B+~ 16.9000us 1M points

o Backlight - . Trigger
D epiay | Intensity | SrRMIe e tation | Freauency 22 Jul 2011
High Readout 14:21:06
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I TWHIEEE (depth) FIEHIREL (Gindex) & X

Voltage |
) /ﬂ
Modulation depth = (A-B)/A
A Modulation index = (A-B)/{A+B)
B
0 Time

Tehrnnjx



— BRI — R R PSR ilindex

Zoom Position: 14.2us

Zoom Position: 175Ms

(@ S00mv .00uS H
[I+>154.000pus  J{1M

’7’7’—‘7’7

(@ s00mv 7 4.000s

1[2.50G
W+v154.000s H

agpne| wems | 7 [ RS [




Run

|
ZN

Z= NV NFTKHZ

-24.9kH=zdBm
25.2 dBc

- 10.0

- 0.00

1.50kH=
22.3 dBc
E5.1 dBciH=

£

| \ i

b

Nl

) ﬂ/

1

13.535MHz

P
|

I

B

Markers

Peak Markers
7

on Off

v
To
Center

Threshold
—50.0 dBEm
Excursion
30.0 dB

‘a b Manual

Markers
Ohn Off
Readout

Absolute
Delta

" 13.585MHz

Ref: 20.0 dEm

Scale: 10.0 dB/div

J(CF: 13.5600000MHZ j[

Span:
RBW:

50.0000kHz
20.0 Hz

I

Free Run

)

22 Jul 2011
16:20:38
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ERERESE

Run

20,0 dEm V11.06MH=
-39.5 dEm

it b L
__ ”m i| y | &

(@ Ref: 20.0 dBm scale: 10.0 dB/div J(CF: 13.5600000MHz ) [Span: 11.0000MHz Free Run
RBW: 11.0kHz

Domain Select
Time hMeasurement Configure 22 Jul 2011
Frequency Chan Power 15:54:34

Tektrnnjx
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[al Power in Band: 11.7 d
“upied Bandwidth: 6.565

IHII.. lllll

S ) , i
(@ Ref: 20.0 dBm Scale: 10.0 dB/div J[CF: 13.5600000MHz ] [Span: 2.19046MHz Free Run

BBV : 2.19kHz

Domain Select
Time Measurement Configure 22 Jul 2011
Frequency OBwW 15:56:14
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ISERzIES =g}

Run
20.0 dBEm

H-60.0,-

ik A fl ||]

U )
5.31MHz , 21.8MH}
(@ Ref: 20.0 dBm scale: 10.0 dB/div J(CF: 13.5600000MHz ] [Span: 16.5000MHZ ] [ Free Run ]

REW 16.5kHz

Domain
Time Measurement| Configure 22 Jul 2011
Frequency ACPR 15:56:28
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RFIDIZE 2. MDOJE A4
—-RFEIR . AR HT A AR . it 2 4 iR

"

FPGAView: FPGARATHE

SPI 5 2k
AL

b s e, S, P A el B

—

RERE R E ;
g g1 | 48| (|wwseen amao)
_ : fh i
W W 28 | — a1 | < 3
: % f
|
i ﬁﬂﬂﬂ ! B h
L I
(hickg] | |EGERE) —
i * :Im S T USB,
H ’
|0l it g 0] iﬂ
V] [P bl SSP/SPL
|7 ] 7] Py (3] s e
|
! Host =L O
|._._.1 ........... _1.._._ _.*
munen| | JAENC
ADCEHAT g
5IHT NI
BB DC/DCIT R HLE B i
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DL I FTUSB i 2k 14t

= EACDPO4ENET = EIDPO4USB
= 10MAI100M LA Y s £k H 3 = USBL1.1 {IGi# 4T
— TCP/IP v4 s
_ 10BASE-T.100BASE-Tx = USB2.0 'ﬁjﬁ
— 1GHz/RM g8 e i

LERLLL

Mo 2l 20 W\ =20 vz ool 20 Va0
(Do 2} 20 {20 (D320 20 )20

" sync [Data1

Token Packet |
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FPGASZI1Z 45 i il v 7 %
Kok

= FPGAView™
—  FHEXilinxflAltera FPGA Y %

— HFirst Silicon Solutions (www.fs2.com)JT &[R4 4,
—  7EWindows 2000f1Windows XPHL#% Liz4T

. Ihee !
FPGAView e AR
G ﬁﬁ: Xilinx:  FS2 TestCore
— ‘ é HHR% Altera: Quartus® Il v5.1
P6516 PR A FS2 FPGAView™
Ry TekVISA
RN MSO4000i &1 5/~ i A 5 TLAZR 4
. W BTN (>v4.3)
Xilinx:  Platform Cable USB f¢ H:'&;
— JT?{E Altera: USB-Blaster™i,
- l USB 4 ByteBlaster™
JTAGFHLZS
36 20124F11H7H AN = Confidential
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¥ FHFPGAView
AR )25 %

Gl s TOBEMICE | JEFPGARLIMSO L, e

M 10.0ms

T T $ 3090009090900 09090 0 0

Zoot Factor: TkX

12: . . 11: 10 09 .‘708 07 06 05,04 0302 01 - .
A5y L NERRED o === . :
= B2 — BRI E FPGAView T
CONTROL:Control_ilLoad_Index[0]
CONTROL:Control_ilLoad_Index[1]
CONTROL Cdnﬁol ||Lnad I'ndex[2] '

= 30 — JEFPGAE I S MSOX Rl R | L

|BCDOut[2] L : _

= AL - HHATIE

%| CONTROL: Conttol _ilExpired
CONTROL:Control_ilState[0]

CONTROL:Control_ilState[1]
ﬁ] CONTROL:Control_ilState[2]

|Z10 0ps H]O 0MS5/s || ra 1.40\4’:'

Il*' 0.00000 s 1M points

—D0
| FTlmmg Resolution: 100ns |

37 2012411 H7TH AW = Confidential Tﬂktl'ﬂnix :
rd



I Sl - A £ 15 T 1
RFIDHE S B4 R SR (054 RS LI U R S
PR A T L M RIRFA 5 25 iR

: LILEEH _ s _ _
(@ 1.00 V B P 200mY By ][ 25.0MSA s
W 20.20 % 10k points

IRF: o.00 dBm
- —-10.0

- —20.0

- —20.0

- —40.0

- -50.0

- -E0.0

- —320.0

2.15GH= )
(@3 Ref: 0.00 dEm Scale: 10.0 dB/div J(CF: 2.30000000GHz ] [Span: 300.000NMHz
RBW: 300KkHz




I 3 AU S5 A
RN, B BERRIRFR S

SRS T 43T T S AT R R
é%ﬁ%kt%Fﬂuﬁ%QE%%%ﬁﬁﬁﬁﬁ%

@ 1.00V L - ] 200mv Fiy . 25.0MSFS
10k points

 0.00 dBEm

s o g Py el

{|

2.
Ref: 0.00 dBm scale: 10.0 dBAdiv J(CF: 2.30000000GHz ] [Span: 300.000MHZz
REW: 300kHz




[ - 2 2 IR

= 7E1S0/1EC18000~6 (900MHz) #11S0/I1EC18000-4 (2.45GHz) RFIDFRAEH, Jikk
STt AaLE, KAEMAR

= MDOR]LAHZAST S Bk ad 12, RERIEMS BHRA MR ERTE
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