Antenna Design for RFID Tag
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1. History of RFID Dr. Nebiya’s RFID Books

2. How does RFID work ?
3. How to determine Antenna Impedance at RFID Tag ?

Hideyuki Nebiya

4. Antenna Design for RFID Tag AMPLET Communication Lab.
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1. How does RFID work ?
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RFID using Radar Technology
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Typical Block Diagram of RFID Tag
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Reflection on Transmission Line
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Passive ASK RFID
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Passive PSK RFID
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RF Switch
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2. How to determine
Antenna Impedance at RFID Tag ?
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In Case of ASK-RFID Tag
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In Case of ASK-RFID Tag
Smithcart normalized for Ry

Circle of

Reflection Coefficient [
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Ideal ASK-RFID Actual ASK-RFID
Ron = 00 In Case of ASK-RFID Tag Ron = Several O
Roff = Ryt — Runr = Roff Roff = Ranr
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In Case of ASK-RFID Tag
Smithcart normalized for Ry
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In Case of ASK-RFID Tag
— Ruyr = Roff

Actual ASK-RFID
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Ideal ASK-RFID
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In Case of PSK—-RFID Tag
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In Case of PSK-RFID Tag
Smithcart normalized for Ry
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Actual PSK-RFID
Real PSK-RFID
Ron = 00 In Case of PSK=RFID Tag| Ron =Several Q
Roff = 00 Q — Ry = V Ron X Roff Roff = Several Hundreds Q
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In Case of PSK-RFID Tag
Smithcart normalized for Ry
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3. Antenna Design for RFID Tag
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Impedance Matching

between Antenna and RFID Chip
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Equivalent Circuit of
Passive RFID Chip
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1. As an RFID Chip is too small, it is
difficult to mount an impedance
matching circuit on RFID wafer.

2. As an RFID Chip is too cheap, it is
difficult to mount an impedance
matching circuit because of price
wise reason.
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Current Distribution on Dipole Antenna
AMPLET Communication Loboratomy =
Current D|str|but|on . 1
pmmmmmTTTTIIIITIITIIT S - oL =——
Resonance ~ oc R
Length of Antenna Element % —_ W~
= A/2 e
2 Impedance
A :Wave Length
Current D|str|but|on 1
B . ol >—
. wC R L
Length of Antenna Element
>A/2 s i
2 Impedance
Cancelled Cancelled
Current Dlstrlbutlon 1
T ol <—
L h of A El o RC
ength of Antenna Element pr—( — M l
<A/2 e |t ——— I_-
2 Impedance
Feb. 23, 2017 Private & Confidential 18




Antenna Impedance
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Radiation Resistance of Dipole Antenna
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Antenna Design for RFID Tag
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Antenna Design for RFID Tag
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Miniaturization of Antenna
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3D Miniaturization of Antenna

Dipole antenna 4 1 mm
- t

Cubic antenna Cubic antenna with spherical antenna
meander line
L: 17 mm (0.0524) L, : 10 mm (0.052%) Patent tia. 10-071645 D: 25 mm {0.076%)
* Meander line was applied for miniaturizing a * Rectangular RFID tag antenna can apply
hexahedron antenna in patient monitoring system

(This article was reprinted from Text Book of Small Antenna Seminar by Dr. Jong—~Myung Woo, CNU)
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RFID Application using 3D Small Antenna
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Spherical RFID tag antenna will not be When Ringer's solution has been consumed by a
recognized  because  of the impedance | patient the spherical RFID tag operate with exposure
I fo air

mismatching by Ringer solution

(This article was reprinted from Text Book of Small Antenna Seminar by Dr. Jong—~Myung Woo, CNU)

Feb. 23, 2017 Private & Confidential 25

4. RFID System developed by AMPLET
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Our Proposed RFID Tag
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Our Proposed RFID Tag
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Our Proposed RFID Tag
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Other Companies’ RFID Tag

As Antenna Design Approach is much different between
Antenna for Communication (Refrection RF) and Rectenna
(Input RF), we determine to put separate two Antennas.
Then we achieved to develop a long range RFID Tag.

F B

=

Feb. 23, 2017

Private & Confidential

28

14



Our Economical RFID Reader
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Everybody wants to have our Economical RFID Reader !
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RFiD
JOURNAL

Found at: http:/216.121.131.129/article/ articleprint/279/-1/1/

Toppan to Produce $20 RFID Reader

The Japanese printing company says it will have an ultra-low-cost EPC reader on the market by
June.

Jan. 23, 2003 - Toppan Printing Co., the $10 billion Japanese printing, electronics and industrial products
manufacturer is working with two other Tapanese firms to mass produce readers that will cost less than $20, as
well az BFID tags and labels that will cost about 50 cents each.

Toppan has signed agreements with Telemidic ancirAm let. |The companes will jomntly
develop radio frequency identification tags chips and readers that are compliant with the
Auto-IT Center's specifications.

Arnplet, an engineering services company, has worked with Telemidic to developa o 0 0 o = = =
dual-frequency, small-scale, low-power RFID reader. Yoko Aikawa, a spokesperson! an Amplet RFID tag |
for Toppan, told RFID Journal that the readers will cost about 2,000 ven iniially, or | = = = = = = = =

about TSE17. Aikawa did not prowvide details on how the company could produce a reader that costs about
one twentieth of what many others on the market sell for today.
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Thank you for your attention.
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