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ABSTRACT

This paper presents the theoretical tag-reading speed in the ASK and the PJM mode of a 13.56MHz RFID
system which have been adopted in the international standard ISO 18000-3, along with simulation results to
support the mathematical analysis. Through the analysis using the number of tag-dependent Q-algorithm, which
was known to give relatively fast reading speed, we not only derive the number of slots to read out given tags,
but compare the reading speeds of the ASK with that of the PJIM mode. Moreover, we present the numerical

comparison of two modes which bring the equivalent results as in the theoretical one.
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Fig 3. Slot structure of ASK-mode
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Table 3. Slot interval in PJM-mode
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Table 4. Probability of success, collision and no-reply slots

N 1 2 16 128 512

AFEE | 1000% | 50.0% | 38.0% | 369% | 36.8%

>=3E 00% | 25.0% | 264% | 264% | 26.4%

FSeE g | 00% | 250% | 35.6% | 36.6% | 36.8%

E 5. ATEE FEol AT o2 2 AEHeld @
Table 5. Theoretical and numerical probability of success
slot
N 1024 2048

olgx] | A¥A | oA | AFA

A5EE | 36.81% | 37.42% | 36.80% | 36.66%

Parameter Ty Tz Ts T4 2E8kE | 2642% | 2631% | 2642% | 26.48%
Value 73.1us | 15lps | 269us | 100us FSHEE | 36.77% | 3627% | 36.78% | 36.86%
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7. 95%2 Bl QX3S we] 7t &3 v sl
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