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Microwave Properties of Ag Conducting Paste with Various Preparation Conditions

GatE'” AYE', UL
(Sang-Hoon Park™® Jeong-Pyo Kim', and Won-Mo Seong')

Abstract

Dual band internal antennas were fabricated with Ag conducting paste of various preparation
conditions and different print thickness by silk screen print. We have investigated microwave properties
were compared Ag conducting paste antenna with copperplate antenna at 800 MHz and 1,800 MHez.
Gain of Ag conducting paste antenna was improved when preparation conditions were the single size
Ag particle, using dry type resin and high Ag containing percent. However, it was lower than that of
copperplate antenna within 0.1 ~ 2.0 dBi at 800 MHz. In addition, it was improved at 800 MHz when
thickness of Ag conducting paste was printed more than skin depth but it was held after critical print
thickness. On the other hand, it was reached level of copperplate antenna at 1,800 MHz.
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Fig. 1. Fabrication procedure of Ag conducting
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conducting paste and copperplate.
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Fig. 3. SEM Images of Ag particle(x 5000).
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Fig. 4. Return loss of antenna with preparation
conditions of Ag conducting paste.
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Table 2. Resistivity of Ag conducting paste and skin depth at various frequencies.

Frequency (MHz)
Type Resistivity (Rcm)
824 394 1,850 1,990

1 < 2,00 X 10™ 17.533 m 16.833 tm 11.701 m 11.282 um

2 <128 X 10 19.654 m 18.869 um 13.117 m 12.647 um

3 < 043 X 10 11.497 um 11.038 tm 7.673 m 7.398 um

4 <112 X 10™ 18.555 m 17.814 m 12.383 um 11.940 m
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Fig. 6. Return loss of antenna
thickness of Ag conducting paste.

with print



-2 800 MHz

-8 \\\D/M,c\u 4
g - N — —o— 824
AN
K] —-a— 869
3 _ —x— 894

6 X x == X

-7

u 10 15 20 25
Thickness (zm)
-2 1,800 MHz

~3

~
o) o [ 1850
= -~ 1910
k=l ——1930
o -x-1990
&}

-7

Ref 10 18 20 25
Thickness (tm)
Oy 7. Ag A=A =59 U FAd e &
Hue] o=
Fig. 7. Gain of antenna with print thickness of

Ag conducting paste.

a3 78 Ag AEAN =29 A4 T4 w2
z+ Zaed o5 Aoty &3 Z3} 800 MHz
oA B3 <teviol vl&) 0.7 ~ 1.0 dBi W%
o1} 1,300 MHz AEAME % <teivkel A9

=3 o]5S AT ARA R89 A4 FA
wWE o] A L 800 MHz telA 15 m
d o b ZA JERA, o3 FAY Frtde
2 Zo| A& JehA gsgrh 10 me] A F
Ao A o]5o] & o]lf ® 20 YEH Type 3
Alme A HFE FHolgl 115 m BT} giobao]
, Aol HAF o] ool HE 15 molM
o] Aol YEld Zelrt ey 15 m o
A FANAE Fusd Hag FAE ¢
olFolmg olF 4o & ZAdAT
1,800 MHz tigolE Hype] AT o7l 10 m
vjnto]o] A T Frbdl F@stA T HVS
Y53 o]5& Ry

AN ox R

o

831

ANAAA 83 =T R, A18A A9E, 2005 9¢

4. 2 &
Ag YAE i3 AEAH =8E tekdt £
o2 A3 <EHUE AZEdn TR <tHLY
o nFy BEAQL uasdct

MHz tigeld =m9 Az zd3 A4 FA
wel oteu EA o #olE HYrh Ag IEA &
g EUe o5 Az A wet F& <
tel wla 0.1 ~ 20 dBi ¥A ety oz

24 Fu4 ¥ Ae A% Fo| oyos EB

ooz AQe W AHE B Zo o5 4ol
B ey o olde FAdAE 2 9 o
= gpabe e gt 9 1,800 MHz B
dAE Az ol A4 Frlo] FHals) T

Stelvtel e o5

£ A7dA Az Ag A=A E8E
MHz g e 3 et vls) 4
oy 1,800 MHz tlgolxe dE
Bl B9 A dHY Aol 7
g+ A ”

1

e

o
ot
1

Jgu

a7 24

[11 ¥47], “RFID Tag 71<€”, F-Aag 3 A,

154, 2%, p. 32, 2004.

(21 B4, F714, NG, =AY, “Multi-modal
RFID platform 7)€", 3=%488x], 214, 6
<, p. 755, 2004.

[3] o] &, “RFID &4t F31d3% 9 A4, AR
ENAA 167, 6%, p. 1, 2004.

A
[4] 783, 3%%, “RFID/USN 71& 24 2 A
F=EAT 3 A, 2148, 62, p. 665, 2004.
J. C. Lin and C. Y. Wang, “Effects of
surfactant treatment of silver powder on the

[5]

rheology of its thick-film paste”, Materials
Chemistry and Physics, Vol. 45, No. 2, p.
136, 1996.

[6] H. Hiramatsu and F. E. Osterloh, “A simple
large-scale synthesis of nearly monodisperse
gold and silver nanoparticles with adjustable
sizes and with exchangeable surfactants”,
Chemistry of materials, Vol. 16, No. 13, p.
2509, 2004.



J. of KIEEME(in Korean), Vol. 18, No. 9, September 2005.

[71 Y. Li, Y. Wu, and B. S. Ong,

synthesis of silver nanoparticles useful for

“Facile

fabrication of high-conductivity elements for
printed electronics”, Journal of American
Chemical Society, Vol. 127, No. 10, p. 3266,
2005.

832

[8]1 A. A. Terry, “Electronic ink technologies :
showing the way to a brighter future”,
Library Hi Tech, Vol. 19, No. 4, p. 376,
2001.

[9] a7,
1995.

“wlolzmn B, ¥, p 3,



