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A Study on the Design of the Low Noise Amplifier for 2.4GHz wireless LAN using LTCC Passive
Components

Jae~-wock Oh, Hyeong-seok Kim, Tae-kyung Chung
School of Electronic and Electrical Engineering, Chung-Ang University

Abstract - In this paper, a small size, 7x 6 mm’, Low Noise
Amplifier(LNA) using LTCC process was fabricated with
multi-layer structure for 2.4GHz wireless LAN. The measured
results demonstrate that the bandwidth is 130 MHz, and the
operating frequency is from 2.39GHz to 2.52GHz. The power gain
is above 7.3 dB in the operating frequency range and the gain
flatness is 05 dB. The maximum S11 is -4 dB and the
maximum S22 is -7.5 dB. The noise figure is less than 1.83 dB.
The measured power gain, Sil and S22 were had poorer
performance than the simulation results. The reason for this
discrepancy is that the input and output matching was not
performed exactly. However, the noise figure of the LTCC low
noise amplifier is better than simulation result. It is found that it
is possible to fabricate a LTCC low noise amplifier in a small
size,
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Center Frequency GHz 2.44
Bandwidth MHz 110
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Gain Flatness dB 05

S11 dB -9 max.

S22 dB ~14 max.
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Size mm? 50% 50

2.3 LTCC HE{PX 7)&& 0/88 LNA &4

g 32 LNAY ¥ flaxelth doz RAE Az
LTCC ¥AL ol4sld g 4£AFo|uh olge] LASL Aw
AlE 8} gke] & C_bypass2, C_bypass3, DC_Block #sjA1e]s} A&
Eold, AHAEY o] & 239 F$ LTCC YL old3y
Az Al 1oAY AXA S22 LNAY 2¥8E 98 44 2
o #ojM SMD &AE ol gsle] TG A%y H$ LTCC
FAE ol&3vdE FHol AFER FE ool Y7 #HE
of AGAE e} vl E 34 718 M SMD &2 7

- 1599 ~



st

Sonnet EM Simulatorg ol43ld Ztzte L3} Co] & /EH
22 HANYT, 2 ¥ 449 248 AEY Adg AVIE 29
st A3 slgen AHd AN F2E ABHNHNE FEd A4
¢ AFe A4y A4 728 29 40 Jehgde

(a) TXSE LTCC module (b) HHAM & LTCC module
<Rl & LTCC 2YH 01B3H0 MY +SAX10 &Y px

2.4 3% &3

B 2% LTCC FA M A8 #AA sheets} s ZAYo] AL
£9 Ag-paste®] A& vehiia ok 4zte] 2 A sheeto] &
layerol 2% via hole® punching3l®, Ag-paste® ol &8l @
£ Z8Y @ ¥ o8 ASgd HFE +3A 719E 2AFeE
A FAA 718g AFsdd. 28 5 (@' 44 AZdd 34 7
Bole], 2 5 (b= AFE +3A 717 Yol SMD 2AE 432
e RAE LNA REolch Alztg LNAS S-parameter 34 &S
29 69 vehie s Noise Figurel® 1% 700 vehiich,

<E 2> LTCCZHoIA AIRE SHMQ Ag-paste B

Items Specification Thickness
$rA 4 sheet £,:75 50 um
Ag-Paste | conductivity’5.5%107 [S/m} 10 um

( AXES U0
$HE LNA
Il 5 LTCC 3H& 0|R810] MEE LNA

A LNAY 24 ZHE & 34 st ol5e Faxs
F 83 oA 73dB ol4og &AHoH, of]F HEEE 05dB
o]t} Noise figure¥> 1.83dB oldt2 &4 =Ho| o]Ex) S11,522 #
o] simulation¥ ## ®lE P& o VP E & 4 Yo, ol
S11, S22¢) HAztm S219 Hoigke Jelhdis F340 $4FH
49 244 GHzolM o 05GHz A= "oy & ez E o ¢
2] gFda el NEHoH A o7t JAES G F
gich olzlg ddez Qg vlolaz 25y NH/E AHEsle A
¥ LNACl #8) 4% & ohad golxAw, dx 27l 50x 50 mm’
oA 7x 6 mmez A Aol AL ¢ £ Aok waAA, o A
g5 AA7 olFo A, LTCCTAHL &% ATy 283
€ LNA Az} 7@ Hoz B

(a)LTCC Module 7{E

R

dB{(S2,1)
PR @

—— T -
20 22 24 28 28 30
freq, GHz

<18l 6> S-parameter

|

! ML
s i 1
— ! !
! N~
o a0 20 Y b3 ) e
Fracqomncy

<18l 7> Noise Figure
(& 3> LTCCZY& 0iR310{ M=E LNA2| §FUY

&3 85 @9 %4 A
Center Frequency GHz 2.44
Bandwidth MHz 130
Operating Freguency GHz 2.39 7252
Gain dB 7.3 min
Gain Flatness dB 05
s11 dB -4 max.
S22 dB -7.5 max.
NF dB 1.83 max
Size mm® 7% 6

3.gd =

E =EdAE LNA 329 $E4488 HE7ad e
LTCC 3471¢2 AAY ¥, 24GHz 54 A& g9 INAS 4%
et AFstYTh EWAAN2HE 2FFSM $HEA] 58
P-HEMTE A&3%93, LTCCFAAMN AHe® 43 sheetd] &
AgL750t &3 d3 W9 X 130MHz, 7.3dB9 °©]5, 1.83dB°)
&e] NFE Yeuled, 7x 6 mm’e 2713 A3

Algdold datol vlslA SAde] Asld A Jged, o
LTCC 33 )A HAstE 7iBe) Sojyo o8 ¢, &9 #3
ol AgalA wA ¥y} YE FHH Helgtn ARG, 2|
T E3753 NFY A4 Qo= ©2g 9g e 498 4+ 9
ok £ e EWN2HE AESa 28 A 248 488
of vlolmgAEY 7WE AHEstd AAE LNAY v)& 375 ¥
A3 ZolAr wela oy AFE FHM FZTFRE )4F &%
29 dAg LTCCEFRL olgst] LNAY 2¥ste slsAe
348 F AU

#3282 8

{1] P. L. Field, 1. C. Hunter, and J. G. Gardiner, "Asymmetric ba
ndpass filter using a ceramic structure” JEEE Trans. Microwa
ve Guided Wave Lett., vol. 2, pp.361-363, Sept. 1992.

{2] V. A. Chiriac, T. T. LEE, " Thermal Assessment of RF Integ
rated LTCC Front End End Module(FEM)", 2002 Inter Society
Conference on Thermal Phenomena, pp.520~-523, 2002.

[3] Guillermo Gonzalez. “Microwave Transistor Amplifiers Analys
is and Design”, prentice Hall, 1997

- 1600 —



