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Abstract

Active RFID tags are currently used in harbor transportation; they are attached to cargo containers for sea
transportation. They are designed to be able to be identified by RFID readers installed at ports in many countries. The
international standard ISO/IEC 18047-7 regarding RFID conformance test methods suggests the use of air interface
evaluation between an RFID reader and a tag. However, the test method suggested by the international standard is
intended to detect a radio signal over only a very short period. Outcomes were uncertain, making it difficult to evaluate
the system accurately. This paper proposes a new evaluation method by incorporating a ‘self-running test mode’
environment into the RFID tags in order to reduce the test time and increase testing accuracy. We found that the
application of the suggested method to actual tags improves measurement time and uncertainty over that obtained using
existing methods.

Keywords : active RFID, self-running test mode, conformance test, measurement uncertainty, reader, tag
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Table 1. Communication link between interrogator and

tag.
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W Sk 43392 MHz + 20 ppm

Al FSK

Fup Hol + 50 kHz

LOW #3 fc + 50 kHz

HIGH % fc - 50 kHz

HEE 217 kHz

71 A& 30 kHz
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Fig. 1. Structure of interrogator and tag in the active

RFID system.
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Fig. 3. Interrogator to tag message format.
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Table 2. Summary of RF standard conformance test.
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Fig. 5 RF Conformance testing procedure according to
proposed method.
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Fig. 6. Message format of self-running test mode.
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Fig. 8. Standard conformance test of active RFID tags.
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Table 3. Comparison of average time for data acquisition.

gz | 71545 | 2dBAs | HoE AE
9 | omtegn | wadn | el | wger | ek e
B | -
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5]

Z | Bl | 3BF | 7% | Bx

dubyg o 7 7)%5(wakeup) ANaE HAa 25 ol A&
Hog 2d9Eeq FA7|9 & RF A1E4uE o83}
o AEE YEsede Yuteias A Y REE
I BT oA gk A 4 mse

psl dlolg A3 & ube 1o
& AZbE w#o] Fasitt oo
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I 9% 11 3 3ate
s Zhz 2034 wke S4E A
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Fig. 9. Test results of transmitting power.
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Fig. 10. Test results of operating frequency accuracy.
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Table 4. Results of standard conformance test. AZL 93 A A2 2dE Vepdh
W |54 33 [dBm] [$2FaR-E)EE] 514 dollkiz] 5% RFD #19 £ 24 (PldBmD)& 54357
3 |l | wgel | el | W | dnel | Wele A3 2AEGT 3y 2dye A1) 2
1 | 2081 -132| 197 | 234 | 5062 | 4834 P= 6P, + 6F s, + 6Crsans + G +0P5s (1)
2 | -126 | -147 | 262 | 290 | 5068 | 4804
3 | 248 | -170 | 241 | 287 | 4812 | 4811 A71N 6P, BN AEHE $A 289 B
6 | -120 | -124 | 359 | 246 | 4430 | 4836 029l e ARG 6F, & Al‘ﬁ%} 4 AT B
7 | 2853 | -175 | 165 | 241 | 4784 | 4783 o s G 1O 2 43 MizS U FE
-l iy
8 | 234 | -167 | 156 | 234 | 4823 | 4819 ol #ARE W izb , =
_ R o o A 3 =
9 | 106 | -116 | 187 | 25 | 4822 | 4821 Aol h#l 0109 e A& EF 6Gpyan =
10 | -117 | -1.09 | 253 | 274 | 5189 | 4804 FAEE BE2GEY o]59 FAER Ui nAYeR
11 | 292 | -115 | 202 | 264 | 438 | 4791 B =R A AMgE ZFeHHY (EMCO 3121C)9 o3t
12 | 371 | -128 | 476 | 241 | 4812 | 4812 WA AAAE] 1.00 dB & o] 83t3, AAAY £X
13 | -179 | -110 | 011 | 231 | 4798 | 4810 o]n ZESEE 1.00/ /3 9 058 dBolth. 6C,,,
14 | -166 | -1.09 | 364 | 278 | 4818 | 4817 HZzotH U A7) Alolg] AolE &ale) A
15 | -174 | -111 | 106 | 211 | 4803 | 4801 EO]] UE HAOT 433 MEZOIA Ao]E £48 wE
16 | 351 | -118 | 180 | 273 | 50.06 | 4809 2439 0119 ¢e AEFAY. Ao 6P,
17 | 263 | -106 | 398 | 245 | 5001 | 4797
2HEH BA7]19 4F ¥ o g P
18 | 202 | 18| 193 | 297 | 4809 | 4873 - rred i“ ];a ‘Jij 7}? _ﬂr%:% ] :194 Zﬂi}
19 | -184 | 1065 | 182 | 234 | 4303 | 4834 e meo A enoEjMS_ s
20 | 212 | -134| 220 | 25 | 4819 | 4820 7t ANSE BHEQ 057 dB e Argdta, Az
Aot | -1.06 | -1.05 | 476 | 297 | 5189 | 473 Y 2¥E mEnz FFBYEE 0.57/v3 9 033
k| -371 | -1 | 011 | 211 | 438 | 4783 dBo|t}. 1o AAAAZ 83t UuteaE AE3
ARk | 214 | -130 | 223 | 256 | 4824 | 4814 73$-9] 233} Atsts Hrhye] 89 HWAHIE
EEE 074 | 022 | 112 | 023 | 1.99 | 0.20 AHgElE AS 2 g FHABEEIEE A2 2
3871 56 dBm ©lW |+ 867kHz o]} | 40 ~ 55 kHz 3} 2t}

2. EY=8x 43

4 & S (uncertainty) @ 7ol deAA @&

Aol A wHE ZAd o5 ASE T A olE
9 BAHAY Ax)Y Mdez EAY BHoZ A
28 Aotk EAEZ A4dE ofrE 2HARN}
EAE A4 guht g3 2Ho) HYP=uks @
AFE A A%st H1, 2925 2AE v
At B =mo = —%vﬂ RFID B19] #Atd 4
A 299 2477 g BREE AEsn A¢s
RFID EI“ ABER| |LER
(L W) “?)ﬁ °fE§L£ (cabie)] B4 PC

I 12, MA STAA"HS FME
Fig. 12. Configuration of overall measurement system.
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