RFID (EPC C1 G2)

(RFID Reader Emulator )
-1.0 -
NATIONAL
INSTRUMENTS'

slBR &EHAlD

NUS5wZD

©2007 Peritec Co., Ltd. All rights reserved.




1.0
E—=HRcEHAD

=n"YFwy RFID (EPC C1G2) 2007/01/16
L0 2007/01/16

©2007 Peritec Co., Ltd. All rights reserved.




1.0
E—aRLEHAD 2007/01/16
=y RFID (EPC C1G2) 2007
T 4
50t TN 4
L2 e ———————————————————— ettt et ALttt ettt R AR e Attt et et et et et et et et et e AR R e e e ettt en 4
L 3 e ——————————— et ettt 1At te ettt e bt A et et et et et et et st e e r et et nes 4
L4 e ——————————————— L1111 e b R E e b e b e R e R e R e e et a L e L et e L e b e b e b e b b e R e R e R e R e r e R et et s 4
58 TP 4
LB e ———————— L 1111 et R E Rttt ettt et et et e R e bbb e AR R Rttt t s 4
2R 5
2251 TP 5
2. L L e e Rt e R R bt e R e Rt et eR R et et et e e e R R b et et R Rt et et e Rt et s e E et et et et et aes 5
22 T 8
2 e ——————————— L e ettt et ettt Attt e et AR et et et e e AR R et ne Rt a et e et et et at e tetaen 9
228 YT 9
B ——————— s 10
LG 70 TP 10
32—t ettt ettt Attt At A et et et et et et et et e AR e R et et e A e R et et et e s e e et et et e retet et annes 11
..................................................................................................................................................................................................... 19

©2007 Peritec Co., Ltd. All rights reserved.




1.0
E—=HRLEHAD 2007/01/16
=y RFID (EPC C1G2) ey
1.
11
RFID (EPC C1G2) (RFID EPC C1G2 Reader Emulator )
RFID EPC C1 G2 EPC C1G2 ISO/IEC 18000-6C RFID
1.2
13
14
RFID RFID

15
1.6

NI

VISN VI Service Network

©2007 Peritec Co., Ltd. All rights reserved.




1.0
= HIREEAD 2007/01/16
=\U5vD RFID (EPC C1G2) 5/19
2.
21
VI Service Network RFID Tag Tester(EPC C1G2)(RFID Reader Emulator)
RFID

2.2
IF NI
EPC C1G2
NI
IF NI

EPC C1G2 RFID

Inventory

PCI-5640R IF-RIO EPC
RF LabVIEW
PCI-5640R IF-RIO EPC

EPC EPC
RFID IF
8] Query
FPGA PCI-5640R IF

HOST

tesarragaor |11 IMINIICES

Teg

EPC

AD

g Ty Rty

3

i

AR LD
P

[rne_ s
| [
EP o vang

= I II.ZIIZ? :

RFID

Query

FPGA

©2007 Peritec Co

., Ltd. All rights reserved.




1.0

I

'}\“.j“;gg RFID (EPC C1G2) 2007/01/16

6/19

EPC C1G2

Seleck

Cuery

Cueryadiust

QueryRep

ACK
GMD Tvpe Inventory
CGMD Mame Thwentory
CGMD _Selectid) 1ma
Target (3} 000
Action (3 oo
MemBank &) 01
Painter (EBV) 00000000
Leneth (8} 00000001
Maszk (War) 1
Truncate(1} a
GMD Clueryid) 1000
DR ] |

RFID RFID
1 1
RFID RFID

—_————————
i
i| |

S -

©2007 Peritec Co., Ltd. All rights reserved.




1.0
E—aRLEHAD 2007/01/16
=V RFID (EPC C1G2) 2007
NI RF LabVIEW RFID

RFID RFID National

Instruments RF National Instruments PXI RF 2.7GHz
HF UHF
RFID
LabVIEW RFID
RFID
RFID
LabVIEW

Initialize hardware

————— ™ Decode
Spectrum analysis
= Time waveform analysis
[5 JTFA analysis

=

Get command data Al IT Load command to hardware
Send & acquire RF signals IT
=

Loop / State Machine

& Close hardware

©2007 Peritec Co., Ltd. All rights reserved.




R 1.0
===y RFID (EPC C1G2) o
2.

UHE UHE_IF-RIO (

ISO 18000-6,EPC Class-1 Generation-2

860MHz-960MHz

Query-RN16
Command and Signal Extration
Physical Layer:
Turn-around time(T1)
RF Envelope

Frequency Spectrum Analysis
Time waveform Analysis
JTFA(Real -Time spectrum Analysis)
Protocol Layer:

Decoded Message

Full Interrogation
Command and Signal Extration
Physical Layer:
Turn-around time(T1,T2,T3,T4)
RF Envelope
Link Frequency
Frequency Spectrum Analysis
Time waveform Analysis
JTFA(Real -Time spectrum Analysis)
Protocol Layer:
Raw Bit Stream
Decoded Message

Coding:PIE  Modulation:DSB-ASK/PR-ASK
Coding:FMO,Miller2,4,8 Modulation:ASK

Coding:PIE  Modulation:DSB-ASK/PR-ASK
Coding:FMO,Miller2,4,8 Modulation:ASK

Query

Select
Query
QueryRep
QueryAdjust
ACK
NAK
Req. RN
Read
Write
Kill
Lock
Access
Block Write
Block Erace
Reserved or Custom Commands

RN16

RN16
PC+EPC+CRC16
Other Infromation

©2007 Peritec Co., Ltd. All rights reserved.




) 1.0
RV RFID (EPC C1G2) oono/ie

9/19

i

N

N

4

RFID

5

Ni NI PXI-1044 14 Slot 3U Chassis with Universal AC Power Supply
AC 100VAC

NI PXI-8196 Pentium M2.0 GHz

1 GB DDR2 RAM for PXI-8195 PXI-8196 Controller

Windows XP PXI-8195/PX|1-8196
PX1-5600 Down Converter

PXI-5610 UP Converter
PCI-5640R IFRIO

NI NI LabVIEW 8.2
NI FPGA 8.2
NI Spectral Measurements Toolkit 2.1
NI Advance Signal Process Toolset 7.5
NI RIO 2.0
NI RFSG 1.1
NI RFSA 1.5
NI 5640R 1.0

Magma B1F SUBEC34

1024><768 USB USB
RFID ( )

RF

©2007 Peritec Co., Ltd. All rights reserved.




1.0
== ﬁ\“ﬁ“;;g RFID (EPC C1G2) 2007/01/16
3.
RFID EPC C1G2
31

RFID (EPC C1G2)

PXI 5600
Down Converter

" PXI 5610
Up Converter

PXI 8196
Controller

| PXI
' Chassis

______________________

PCI

______________________________________________________________

IFRIO UHF RFID

©2007 Peritec Co., Ltd. All rights reserved.




1.0
2007/01/16
11719

HREEAD

RUSwD RFID

(EPC C1G2)

i

w

2

SFP

k. UHF RFID Tae Tester G00GEN (HOSThvi
i W ERYS TO5DSEE R Y- DG EE ARTHE

B —— itHo
~ | Dby | UHF RFID TAG TESTER (C1G2 with |FRD@=I@® A )Fwd
(o D M | untiaround Tive | B Grvekgs |
Fhe
Lo (3} %%Q!‘;g i
{mmwos o
EPCE 9008 282 DDDR 0140 2505 0000
A CHCTE T
alzi] o5 d
S Aot Covercode o0 |~ —
*)
- -:rnm | mm%—
TFRI0 D B
hn:-:-::sn._j
PR ALK Ghorned
o -
Upetrvetrtet hibtra
Irie jm
Conconvectat Hurber  Raf Ll (dm)
s Jo
Cmenane] 1 th
FERERRRTE

)
e
¢
i
i
il
g
4

1.Hardware config

IFRIO Device Name, Up converter Number,Down converter Number, IFRIO ADC Channel
CH
Center Frequency, Power Level,Ref Level
(860 960MHz)
Command file path Command file
Turn-around Time
Hardware Config | CMD Table I CMD Parameters

(0 20dBm) -20 0dBm)

IFRIC [:)evice Mame.

Center Freguency (Hz)

I -
g RIOD:INSTR [+
IFRIO ADG Channel
i
G L]
Upcarverter Name
rfuc
Downconverter Murmber
=
Command file path

J‘I—JISM

IFRIO DAC Channel
£ 0 :

4

Power Level {dBm)
1o

Ref Level (_dEn'.u').

-10

i

qn Software¥VISN RFID. IFRIO¥EPO EI
51G2 UHF RFID Command.ini

©2007 Peritec Co., Ltd. All rights reserved.




1.0

= HREEAD
=N"U5wD

RFID

(EPC C1G2)

2007/01/16
12/19

2.Command Name

Inventory Select Query QueryAdjust
LockAccess BlockWrite BlockErace CustomCMD1

Commarc e (e [
| treetory Ry

3.CMD Table

EPC C1G2 1SO 18000-6C

Turn-around Time

Hardware Config CMD Table CMD Parameters

Command Table

CMD Tyvpe Thwentory s
CMD MName Thwentary

CGMD_Select ) 1010

Tareget(3) 000

Action (3} oat

MemBank (2} o1

Painter (EBV) 00000000

Lengthig) 00000001

Maszk (var) 1

Truncatell) a

GMD_Query i) 1000

DR 1] ll

4,CMD Parameters

Modulation Type

CW Mode Auto
Auto
Always ON

DSB-ASK

Modulation Depth(%) DSB-ASK

PIEx(nTari) PIE
PW(nTari) DSB-ASK
Delimiter(s)

0.0 05

Tari(s),RTcal(nTari), TRcal(nRTcal)

TRcal(2.5 3.0)

Turn-around Time
Hardware Config ] CMD Table | CMD Parameters

Modulation Type W Mode
1 D3B-A5K Jauto
Modulation Depth(%) Delimiter (s)
& gj 12.50
Tari (s}
i6.250
PIE x (nTari) RTcal (nTari)
s 9!2.5
P {nTari) TRcal (nRTcal)
los oz

Always ON

x=1

QueryRep ACK NAK,Req_ RN Read Write Kill

OFF
Inventory Read Write
Delimiter EPC C1G2
Tari(5 30u),RTcal(2.5 3)
EPC C1G2

©2007 Peritec Co., Ltd. All rights reserved.




1.0

= HREEAD
=N"U5wD

RFID

(EPC C1G2)

2007/01/16
13/19

5. Turn-around Time

Turn-around Time Settings Tpri/RTcal

T4(0 100)
Turn-around Time Status

Hardware Config | MO Table ] MDD Parameters |
Turn-around Time

Settings Status

T2 I Tpri} Expected T2 (g2 Status

- E 11.72u [
IOK

T3 hTprid Expected T3 (=) T3 Status
s {35160 oK

T4 (hRTcal Expected T4 (=)
e {03750

Inventory round

Turn-around Time

6.SEND,Save 1Q, Load 1Q
SEND

Save 1Q [e)
VI /data/ .bin
Load IQ 1Q
STOP
@:=eD || ssvein || Loadia | USTOR

7. Power vs Time

X Y
Time between Cursors(s)
PYT

T2(3 100) T3(6 100)

180.0m
98,00m Time: between
28,00 e
26.00m | 208.980u
= 68,00m
L]
15 58.00m
£ 48.00m
38,00m
28,00m .
16,00m | ey
0000 7 1 1 | 1 | | i 1 _ﬁJ_JﬂU-H
0.000 500.0u  1.000m 1.500m 2.000m 2.500m 3.000m 3.500m 4.000m|—
Time (5 Eaw |
4] 5}

©2007 Peritec Co., Ltd. All rights reserved.




1.0
=——=MR&EN
==N1swo RFID (EPC C1G2) zoru1
8.JTFA
X Y

JTFA | Time Domain ] Frequency Domain

f.2M
5.0M

2.5M

Command Mame I irventory

<2.,5M

Frequency Shift {Hz)

=5.0mM

6,2l | = -
0.0 50000 1.0m

B
I
6l

e |

9.Time Domain

Power vs time

ITFs  Time Domain IFrequencyDomain I

160.0m
26, 00m J[J’UU‘”‘U]
86,00m J.l ===
___78,00m
% &8, 00m
E‘ 5. 00m
£ 48,00m
36,00
28,00m
16,00m
=000

i 1 [ i
0.000  25.000 50,000  75.00u0

X

g g g e Iln\-’entor':,-’

1 i I i
100,00 12500 150,00 17500

Time ()

Y

]
811

I 1
203 00—

10.Frequency Domain
Power vs time

X Y

ITFA ] Time Domain | Frequency Domain ]

CRO00

-t0.00
-20.00
-30.00
-40.00
-50.00
60,00

Power (dBm)

-90.00

-£00,0 .

[ 1
-6,240M -4,000r =2.000mM

ikl ll
Zggg Wﬂ'\rlwmlﬁ"r t“\ﬁ].ﬂ\rm'l"h |m Nh ul u

Command Mame | Irventory

|

I'"II‘ “ 1.
\} l' ,'lll.]l ﬂw “lu ] ,f"'qu""ﬂ“"‘d{'r'Uﬂl"ﬂ

i 1 [ ]
0.000 2.000M 4.000M 6,250M

8w
P

Frequency Shift (Hz)

el |

©2007 Peritec Co., Ltd. All rights reserved.




1.0

==RUswy  RFD

(EPC C1G2)

2007/01/16
15/19

11.Decoded Message

EPC C1 G2 1SO18000-6C

12.Turn-around Time
_ ,T2,T3,T4

13.RF Envelope
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Power Calibration
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Threshold of Noise %

16. Error Status

©2007 Peritec Co., Ltd. All rights reserved.




1.0

(EPC C].GZ) 2007/01/16

18/19

gL RO

i

NI LabVIEW

RFID

B VISN RFID IFRIO &l Vis vi FOz245 A P55 TVISN RFID IFRIO Ivproj/=4 i Pa—#21 *

B REER STl TOVIOHE REQ Um0 EDW AL H
-ALL\'IS
Bl

' @.@ ';.ujuar ot [zt PV —a g |- Lh;_v]@] ' '

waveform Analysis

Encode and Decode

Hardware Control

SingleCMD: Select, Query, QuervAdjust, QuervRep, ACK, NAK
Req_RM, Read, write, Kil, Lock, Access, Blockirite, BlockErase, CustomCMD
MulbiCMDs: Inventor:

Inventory Round needs real-time communication, so when you send "Inventory” the whole inventory round will occur
s the Following:

Feader Send: Query ------- = QueryRep (mav repeat several times) -----—- = BCK - = Req RN
Tag Respond: Mone RN1E PC,EPC Handle
Tag State Arbitrate Reply Acknowledeed Cipen = |

After a successful inventory round the tag will transfer to "Open” state and then you can send separate fccess command.
Make sure the "CW mode” is set to " Always O

T2 Feedback” is used for auto-adjust. When you change Tari, M or DR walue and
send the first "Inventory”, T2 will reset and since the second "Inwentory' it will match the value which vou have set.

I!‘u"]SN RFID IFRIC.vproj/3- ToF21—4 £ |

|
|«

@l Initialize hardware

F —~{T}'§i Load command to hardware

Send & acquire RF signals > . Decode
P Spectrum analysis
ok

w1 Time waveform analysis

~:| JTFA analysis
Loop / State Machine = /

@ Close hardware
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