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A Proposal of Retargettable Multi-protocol RFID Reader/Writer

SHINSUKE KOBAYASHI, "t TATSUSHI MOROKUMA
and KEN SAKAMURATtt

In this paper, we propose a novel RFID reader/writer architecture that dynamically adopts
a wide variety protocols of RFID by changing hardware configuration software. The proposed
architecture is not software defined radio based on high performance CPU, but parameterized
hardware that can be specialized RFID protocols. This architecture consumes lower power
than software defined radio, because the proposed architecture does not need high perfor-
mance CPUs. In experiments, we have designed a prototype that can read RFID tags: ISO
15693, ISO 18092 (NFCIP-1), and ISO 18000-4. From experimental results, we showed the
prototype read tag IDs which include several kinds of RFIDs. Power consumption of the
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proposed system was two out of five lower than that of the others.
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Fig.2 Overview.
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Fig.4 Send control block.
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(a) Coding Pattern Format Rotation

EndJ Initial
Wor Valu
2 il

(b) Example (Manchester Coding; ISO 18000-4, etc.)
Coding pattern logic '0’ = 0116, Code selector = 00

Iteration
Cycle Count Count

15 87 3

Cycle Count = 1, Iteration Count = 1, End word = 1, Rotation = 1, Initial value = 0
0 1
Coding pattern logic "1’ = 0117, Code selector = 00
Cycle Count = 1, Iteration Count = 1, End word = 1, Rotation = 1, Initial value = 1
1 0

(c) Example (FMO (Bi-Phase space); ISO 18000-6, etc.)

Coding pattern logic '0’ = 0116, Code selector = 10
Cycle Count = 1, Iteration Count = 1, End word = 1, Rotation = 1, Initial value = 0

Coding pattern logic "1’ = 0214, Code selector = 10
Cycle Count = 2, Iteration Count = 1, End word = 1, Rotation = 0, Initial value = 0

(d) Example 1SO18000-4, SYNC

SYNC Pattern = 0x021B, 0x0127

Cycle count = 2, Iteration count = 3, End word = 0, Rotation = 1, Initial value = 1
Cycle count = 1, Iteration count = 4, End word = 1, Rotation = 1, Initial value = 1

1 1 0 0 1 1 1 0 1 0
05 O0O00ODOOOOOO
Fig.5 Coding pattern for sending data.
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Fig.6 Receive control block.
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Fig.7 Filter combination block.
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Ex. SOF of 1ISO18000-4

Pattern Register : 0xA911

Expected Value : 10101xxx (X’ : don’t care)

Don’t care
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Fig.8 An example of wave form pattern assignment.
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Fig. 12 A prototype hardware.
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