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RFID
( )
( ) RFID
( )
( ) - RFID

RFID
( )
( )
( ) vs 
( ) vs 
( )
( )
( )
( )
( )
( )
( )
( )
( )

RFID reader RFID reader antenna

Codatex RFID reader
Alien ALR-9900-TAI

Alien RP circular antenna (ALR-9611-CR, 915 MHz, 6.0 dbi Gain)
Alien linear antenna (ALR-9610-AL, 915 MHz, 5.90 dbi Gain)

RFID 
Codatex EM4102

Alien ALL-9540-02( )

Alien ALL-9534 2x2 ( ), 860~960 MHz

EM4102

I II III

/cm2 625 400 625 49 3

mm 0.25 0.25 0.50 0.45 0.50

mm 0.13 0.10 0.38 1.30 3.00

        MALEIC ANHYDRIDE (C4H2O3)x        (TiO2)

Yokogawa digital tachometer TM-300

LEGO

Alien RFID Gateway 

LabVIEW 2009 St udent Edition
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RFID

( )

1.

2.

3.

4.

( , 2006)

5. RFID
RFID

(Brey, 2006)
RFID

1.1
1. /
2.

3. RFID
4. RFID RFID
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RFID

( ) RFID

(Radio Frequency Identification, RFID)
(tag) (reader)

RFID

RFID
(1)

LF HF UHF microwave 1.2
(2)

1.2 RFID

125 KHz 13.56 MHz 860~930 MHz 2.45 & 5.8 GHz

tag

1.1

RFID RFID 
�� �� �� �� �� ��

�� �� �� �� �� ��

�� �� �� �� �� ��

�� �� �� �� �� ��

�� �� �� �� �� ��

�� �� �� �� �� ��

�� �� �� �� �� ��*
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RFID 1.3
(a) RFID

(b) UHF
(c) 

( , 2010)

( )

(1) 
(2) (3) 

RFID RFID
2.1 RFID

RFID

RFID
( ) RIFD

2.1

1. 2.1
RFID RFID

2. 2.2

1.3 RFID

125 KHz 13.56 MHz 860~930 MHz 2.45 & 5.8 GHz

*** RFID
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3. 2.3 RFID

4. RFID

2.1
RFID (

) RFID
” ” ( )

RFID
readerder

RFID tag  

•
•
•
•
•

2.1

RFID
readerder

RFID tag  

•
•
•
•
•

2.2

RFID
reader

RFID tag  

ee r

•
•
•
•
•

2.3
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RFID
” ”

2.2

( )

RFID RFID

1. RFID

RFID
RFID

(1) LF RFID
EM4102 125 kHZ RFID 30 mm

2.2

1. RFID

2.
RFID

3.
RFID

4.
RFID

RFID

5. RFID RFID

2.1

A

B

C



8

(2) UHF RFID
902.75 MHz~927.25 MHz RFID EPC Gen2 ISO 18000-6c
RF 4W

(3)
915 MHz

(4) RFID
RFID ALL-9540 ALL-9534

(a) (b) 
2.7 RFID UHF (a) ALL-9540 (b) ALL-9534

2.6 RFID 915 MHz /

2.5 RFID ALR-9900-TAI (Alien, 2011)

2.4 RFID (CODATEX, 2011)
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2. RFID

RFID
( ) ( )

(1) 
( 2.8) ( )

(a)                              (b)
2.8 (a) (b) 

(2) 
( 2.9)

-

(a)                                      (b)
2.9 (a) (b) 
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RFID
( )

UHF

[0db, 3db, 6db, 9db, 12db, 15db] 6 -90° 90°( 15°)
13

(1)
(2)
(3) 8 m

( )
1.

3.1 3.2

(1)

(2) #3575 #3756 #3752

(3) 6 #1159 #1004

3.1
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2.

[0db, 3db, 6db, 9db, 12db, 15db] 6 3.3

(1) 
(2) m db 0y

08.16 ymy ���� (1)

(3) m db

06.13 ymy ���� (2)

3.

3.4 3.5

0

50
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150

200

250

300

350

400

0 3 6 9 12 15

(c
m

)

(dB )

3756

3752

1004

2803

1159

y = -15.724x + 315.76

y = -17.924x + 347.1

y = -13.057x + 266.43

y = -15.048x + 272.19

y = -12.79x + 272.43

3756

3752

1004

2803

1159

3.3

3.2
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(1) 3.4 377 cm
281 cm 60° 90°

48% 24% 60° 90° 59%
36%

(2) 
1/4

(4) 3.5
133 cm 81 cm 1/3

(5) 60°
25% 90° 50%

(6) 30°~60°
1/3
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3.5



13

RFID

(Cu#y ) (Cu#r) (SS#) (Cu) (Pb)
(R) (P) 9

( 4.1)

(1) 4.2 4.3 4.4 3.4 ( )

(1) 4.2 4.3 3.4
1/4

> > > > >

(2)
100%

(3) RFID

4.1
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(1) 4.3 3.4
1/2~1/4

> > > >

(2) 100%

(1) 
4.4

(2) 100%

(3) (<20 cm)
(4) 100%
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4.2 ( )

0

10

20

30

40

50

60

-6 -3 0

cm

dB

Cu#IIIy
Cu#IIy
Cu#y
Cu~r
Cu#r
Pb
SS
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1.
2. 100%

3. 100%

UHF RFID
( 5.1)

(1) 

20°
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1/100
(2) 

4 Hz
45 8 ( 5.1)

8
(3) 

( 5.4)
5.5
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5.2 5.3
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1. 5.5 UHF RFID 10 km/hr
150 cm 60%

2. UHF RFID
90%

[7]

[7]
6.1 6.2

(MA)

6.1 0.785 mm

( 6.2)

6.1

1.0006 1.27 2.0~3.0 3.5 2.56 4.9 6 6.7 24.3 81 100

6.2
MALEIC ANHYDRIDE

(C4H2O3)x

ETHYLENE CYANIDE

NC CH2CH2CN

ACETAMIDE

CH3CONH2
TiO2

51.0 58.3 59.0 100
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1. 6.3 6.4 ( 0.0008 mm) (MA)( 0.1133 
mm) ( 0.785 mm)

(1) 
(2) MA
(3) 6.4 2 0.785 mm

(4) 

2. ( 6.3)
0.008 mm 99 cm RFID

3. (di-electric effect)
0.008 mm

[3]

(MA)            
6.1

6.2
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(1) RFID
(2) 
(3) 

2 31 (
7.1)

13%( 7.2) 2010 388 13
189
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40
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-6dB

0.008 
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6.3 ( 0.0008 mm)

0
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10
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0dB
MA
TiO2
P

(de=58)
(de=100)
(de=1.27)

6.4
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( )

1. RFID

RFID

RFID ( 7.3)

RFID
RFID RFID RFID

( 7.4) RFID

2.
7.5 7.6

15%

13%

30%

16%

5%

10%

7.1 2 31
7.2 2008~2010

A1

RFID
tag  

RFID
reader

RFID
reader

RFID
reader

7.3RFID 7.4
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3.
RFID 7.7

RFID ( )

7.8 RFID

7.8 RFID

7.7 RFID

•
•
•
•
•

7.5

•
•
•
•
•

7.6
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RFID
15 cm

RFID RFID RFID

4.
(

7.9) RFID ( 7.10)
1. RFID i-Key ( 7.11)

2. RFID
3.

4. RFID

7.10

7.9
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( )

(2008~2010 9
10 )

RFID ( )
RFID

RFID
7.12

LF RFID ( 7.14) (
7.13)
(1) 
(2) RFID
(3) RFID
(3) RFID
(4) RFID

7.12

7.11 
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( )

RFID

RFID
RFID RFID

7.13

7.14
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( )
RFID 8.1

( )
2006 UHF tag US $0.15 (NT 4.5 )

(Tire Pressure Monitoring System, TPMS) RFID 
reader reader reader

2800 700 6000

8.1

RFID

540 mm 40 mm ( ) RFID

2 mm 5%

RFID

RFID 0.4 mm 2 mm2

12x20=250 cm2 0.008% Toyota Altis 

1.8 1260 kg 1500 kg 375 

kg 375 x 0.008% = 0.03 kg = 30 g

RFID 100 g
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1.

2. UHF RFID

3. RFID TiO2

TiO2 0.008 mm TiO2

4.

5.

6. TPMS

[1] (2006) I317703
[2] Brey, T.A. (2006) 095107107
[3] (2010) RFID EPC
[4] CODATEX Hainzlmaier GmbH & Co.KG (2011), www.codatex.com
[5] Product Overview (2011), Alien Technology Corporation, www.alientechnology.com
[6] (2004)
[7] (2009) RFID
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