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Abstract RFID technology uses communication through the use of radio waves to transfer data between a
reader and an electronic tag attached to an object for the purpose of identification and tracking. RFID
technology can be applied to the various service areas such as, position determination technology, remote
processing management and information exchange between objects by collecting, storing, processing, and tracing
their informations from the tag attached to the objects using electronic wave by recognizing the information and
environment of those objects. However, to revitalize these various services, it is important to test the RFID tag
performance. But There are few instructions which have and hold the RFID emulator technology for organizing
the RFID international test environment. Also there are not many manufacturing companies which recognize
about the exact RFID test standard and requirements for the International Standards. In this paper, a
construction of Tag Performance test environments and test methods are suggested which are required by
EPCglobal or ISO/IEC. Details about RFID Tag performance test items proposed by ISO/IEC FDIS 18046-3 are
explained, performed RFID Tag performance test through the performing test against each measured item, and
draw a result for the RFID Tag performance of International Standards.
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[Fig. 1] RFID Tag read range test configuration
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[Fig. 2] RFID emulator internal configuration
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[E 1] ISO 18000-6 W= 2 A}t
[Table 1] ISO 18000-6 satisfaction specification matters

5 2 ot =4 | i
¥ AR A3} ol
Tari 6.254s to 254 24.8us Ll
ASK . ~ =
modulation Min 80% 90% 95.27% Q=5
RF Min: 0.265 tark, =
Pulsewidth | 245 Max:0.525Tari | 1042245 | U5
Rise time | Max 5004s 4.9058us | W=
Fall time | Max 500x4s 5.1353us | W=
. Min 3 Tari < T2 =

T2 time >Max 20 Tari 2004s ==
T4 time T4 > 2 RTcal 732.364s | WF=

3.1.2 Signal Generator

RFID o g ole2RE &=
$E317] 918l AHE =H, 2 =EollAl= Agilent?] signal
generatorE ARME- S} T

2 =04l RFID JAAARES A8 w2
EPCglobalo]| 4] 2 7[5]8}= interference tolerance A]3-2
43514 oo} signal generator2= AREE|R] QF=r}
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[Fig. 3] Electric wave anechoic chamber
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3.2.1 Alg=x=A

Al Z7-& EPCglobal®] Tag Performance Parameters
and test Methods Version 1.1.3[5]¢f w}eg} c}23} ZHe %
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@ Aol ARg- o] A= Tage| &
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[Table 2] Transmitter requirement

Parameter Value Description
Tari 25us
PIE 2:1 Data-1=504s
DR 64/3
Miller subcarrier 4
BLF 256kHz
TRext 1 Extended Preamble
Sel All
Session S1
Targer A->B
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[Fig. 4] Anechoic chamber internal configuration
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[Table 3] Anechoic chamber default value Based on

specifications
ISO/IEC
Description EPCglobal
18046-3 18047-6
RHCP(Tx),
Antenn LHCP(Rx) LP or CP
Axial ratio Min 1dBi | Min 1dBi
Gain 5~7 dBi 2~8dBi
VSWR 1:1.4 1:1.5
QL2 DUT
0.8 ~ Im
Ate] Al
Tx & Rx &} DUT -
Xole] zhe 25% 15% o5}

3.3 RFID Tag QIA{7{2| AlRHH

3.3.1 Al 43 27 AE

RFID Tag <14 Az A|FE 98] EPCglobal ‘Tag
Performance Parameters and Test Methods’ [5]o|A] &
&= Y-8 = Antenna= 3FFHA u-IT cluster centerof A
B 331 9J= AntennaS ARE 31921, Transmitter,
Receiver @ Al28) 2202 43 Aol sto] AF B4
74 s,

HEolA] 07 sk A% 7he & 4oldl 716E Azt
2t}

[(# 4] NEEAE 2R
[Table 4] Test establishment requirement

Requirement l Min‘ Type l Max l units l comment
Antenna
Frequency 860 960 MH:z
. RHCP Transmit
Polarization -
LHCP Receive
%n—boardsi
. . g t,
Gain 5 7 dBi 2Aing major
axis
Axial ratio 1 dB
Two sided,
Bea?ndv]?i dih 50 deg azimuth &
elevation
Input VSWR 1.4:1
Transmitter
Frequency | 860 960 | MHz | . Stlic
requency
frequency
accuracy -10 10 ppm
output power 7 27 dBm
Power
adjust step 0.25 dB
Signalin FR-A
gl g SK
1dB
compression 33 dBm
Interfere cw
signaling
Interfere Measured
output -3 27 dB at transmitter
power output
Receiver
uadrature
or
Demodulator with vector
output
Frequency 860 960 MHz
frequency 10 10 ppm
accuracy
Sensitivity -70 dBm
Noise figure 35 dB
B 1 1o 10 | dBm
compression
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Output
bandwidth | ! L5 | MHz
Output
sampling 1.5 Msps
rate
1Q phase
imbalance 3 deg
1Q
amplotude 0.1 dB
imbalance
1Q offset 0.5 dB
System
Range to
tag(r) 0.8 1 m
Mast 1 m
height(h)
Tx to Rx
angle 25 deg
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[Fig. 5] Read command steps
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3.3.4 RFID Tag °'*'71EI Flow chart
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[Fig. 6] RFID Tag read range test flow chart
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4. RFID Tag 2IAH2| Al&Z ot

41 AE A=

B =FofA= RFID Tag Q1417 2] Algo] A=
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[Table 5] RFID Tag read range test sample

ARAL Test FIp4 =T
AAL 911.25 MHz 3
BA 911.25 MHz 3
CAL 911.25 MHz 3

42 AN 2

2 oA TagdlAAE 34E f18l 3380 7I&
E|o] 9l EPCglobal®] Tag Performance Parameters and
test Methodso]| AolE AXE e} AFE A3 3190
™, Tag QA5 100 Read commandE 4-53}0] Tag
IDZ So%ol4 Q4TS ATHS HEOR 715 5%

o},
4.3 Ag At

=
RFID Tag 214]4
e}

3
=}
Az @ Fma AAAE & 63t 2

[E 6] RFID Tag 1442 Ag 2t
[Table 6] RFID Tag read range test result

EIRP(dBm) o147 2]

T lowtohigh | high to low Mean (m)
AA-1 18.09 18.05 18.07 6.52
AA}-2 18.55 18.82 18.68 6.08
AAL-3 17.46 17.51 17.49 6.97
BA1 16.79 16.79 16.79 7.56
BA}-2 18.83 18.83 18.83 5.98
BA}-3 19.52 19.52 19.52 5.52
CAF1 18.79 18.80 18.80 6.00
CA}-2 18.59 18.82 18.71 6.06
CA}-3 18.57 18.84 18.70 6.06
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[Table 7] RFID Tag read range test result of the
applications fields

T EIRP(dBm) 0147 2]
a,
& lowtohigh | high to low Mean (m)
A8 18.09 18.05 18.07 6.52
@]
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