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Abstract

In coastal area, there are various flows such as tidal currents, wind-induced currents, nearshore currents and so on,
and also there is heavy traffic due to the numerous sailing vessels. The flows in coastal area bring in topographical
changes through the accumulation/erosion on the sea bed.

Topographical changes on the sea bed affect the safety of vessels and sea bed structures because those make change
of water depth and buried depth. Buried depth is one of major factors to define the striking force of anchor to sea
bed structure.

When ship’s anchor is dropped to the sea bed, the anchor strikes the sea bed and penetrates sea bed to the certain
depth. In this case, sometimes structures on/under the sea bed may be damaged by strike or touch of anchor.

This study presents the qualitative method to predict the topographical changes by flows, and some approximate
equations which calculate the striking force and the penetrating depth of anchor. This method and equations are
applied to the Inchon bay to evaluate the safety of gas pipe buried in sea bed.

In results of the study, the sea bed gas pipe is safe from strike and penetrating depth of anchor, but continuous
observation and caution is required because the erosion occurs in some places around the buried gas pipe. The results
of this study are expected to be used as the design parameters of sea bed structures.
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Table 4.1 Dimension of gas pipeline under the sea bed

Gas pipe Outer diameter(D) 76.2cm
PP Thickness 1.75cm
Anti-corrosion Thickness 0.35cm
coating
Concrete coating Thickness 7.0cm
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Table 4.20] AFs|Pe] FQ 48ZF M XY+
& Jebdth(SE3 42 %), 1994). Table. 4.20 4
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Table 4.2 The characteristics of four major
tidal constituents

Tidal constituent | Height(cm) | Phase lag(" )
M, 290.0 130.0
S, 1133 180.9
K, 38.9 297.8
0, 293 267.6
Table 432 =l PO} o] AFolM<e
ofefel & AMEAE HAI, XV|zAoEA

rE Ao 98 002 3o ANL FH3}A
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Table 4.3 Input data for tidal current modeling

100m (165 X 987H)

4 %

A 323 & No.338

FAAAZE 36A17H337])

ML AAZA(ZS)

Fig. 410 dtidsid# ANEHE Yepdt. A
e GEYgos AEE dddM IFF: F
@7t A o), %H“ gog AEE MAtdAM JHE
g7tA o] At ol

128

o N §\INCHON
£ D%

Fig. 4.1 Geographic map of the study area

Fig. 420 dhAslde 100m SYAA2 $4%
g3} dEugos 165x9%80s A4 P U
BgTh 2ol &5 A olFude ola 3
FA(AMozRE H3-oidT A HAd 7
zolth E@ AXNFE solmetele] thuE AYO
2 Aol ge Fgzold, Cl, CAYL
HolH dgshe =FHEAHoI

Fig. 439 tiaslele] 27102448 yehdch,
dutel gasz(ote) 4% % H5Ee) F4ol

& R)E o 10-20me] FHEEE el o
zEo Bysds drade way Fyo o
o 549l Wbl e selolch

Fig. 42 Computational grid for tidal modeling
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Fig. 4.6 Velocity chart at neap tide current
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on the sea bed
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A Study on the Fabrication of the Low Noise Amplifier for IMT-2000 Front-end Receiver

Joong Sung Jeon*, Chee Hwan Yu**, Dong Il Kim**

E-mail : jsjeon@hanara.kmaritime.ac.kr
e o

B =FoAE IMT-2000(International Mobile Telecommunication-2000) F o8& ©27] FAFg4 213
~ 216 GHz W99 AL ZZ7|g A= XJFAYIZE o] &3t HA - FAFATD. 2= 2=
o B71E FYmewe 2Z7)o AFZS EAL FASEAN A 48 WAASFE AA stx, =P U Y
el ehgAL SAANTE 982 AT AAdIEE AF 999 A3 E FF 2 AFE F
& ARANOEZR AFLSZEZr)e HAAA 4P Aol Lotk AREFTE71 HA - AFAA A3
eZZ g HPALS] GaAs FETY ATF-101362, °|5%ZdolE Mini-CircuitAte] Wi F@E MMIC
VNA-25E 2185t gch ALz e A7) vpoloj 2328 AMR3An, & 352 HZE 719 A F3
Act olEA AZE HAFLSZZ7]E giQ WolA 30 dB o9 o5 0.7 dB |39 }EA4, P1dB 17
dB o4, 28z ¢ - 28 FAus} 151 o3 S4E YA

ABSTRACT

This paper presents the fabrication of the LNA which is operating at 213~216 GHz for IMT-2000 front-end
receiver using series feedback and resistive decoupling circuit. Series feedback added to the source lead of a
transistor keep the low noise characteristics and drop the input reflection coefficient of amplifier simultaneously. Also,
it increases the stability of the LNA. Resistive decoupling circuit is suitable for input stage matching because a signal
at low frequency is dissipated by a resistor in the matching network. The amplifier consist of GaAs FET ATF-10136
for low noise stage and VNA-25 which is internally matched MMIC for high gain stage. The amplifier is fabricated
with both the RF circuits and self bias circuit on the Teflon substrate with 3.5 permittivity. The measured results of
the LNA which is fabricated using above design technique are presented more than 30 dB in gain, P1dB 17 dB and
less than 0.7 dB in noise figure, less than 1.5 in input and output VSWR.
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A Ax=de H5e BAFHoz Y 2Ad
9% TS LA Y=ok 2¥W 1 (b))} e Full
Duplexer A|&H e & - FA27} GHUYE T
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TE719 FAZ osiM HElo Hd5o] AHstg £
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g Aoz AAse Ro] niFAso.

Antenna

(@) LNA g 3}el 0z3tA e Al 2H)
(a) System less sensitive to LNA input match

Antenna

(b). LNA 4 A3toll W17 Al=H)
(B). System more sensitive to LNA input match

a8 1. F 7HA LNAS 7@
Fig. 1. Two LNA implementations
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AR ST E7e SHUZRE 49 vdd 2E
TEAA FAREE TP TEVNEN 2
He ded met g8 54, o5 2 Atdol 2
AE ARE FED dAd o] YT A
€ ARET 54 vF e FA =y 2yde o5
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F34 215 GHzellA °]5, FeX4, zga 30
MHze] o5& wn2stojof i3]~ [6].
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Fig. 2. The analytical form of the LNA
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Table 2. The noise parameters of ATF-10136 at

2.15 GHz
Ls = 0 nH Ls = 0.6 nH

I opt 0.68 2 51.37° 0.64 £ 53.69°

S’ 0.77 2 70.56° 0.62 £ 54.20°

K 0.7 1.0

Fonin 04 dB 0.39 dB

Ra 0.44 0.38
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Table 1. The design specification of LNA

Item Description Specification
Frequency Band 213 ~ 216 GHz
Gain 30 dB

Gain Flatness 1 dB max.
Noise 0.8 dB
Input VSWR 1.7 : 1 max.
Output VSWR 1.7 : 1 max.
Pras 17 dB
Impedance 50 ohms
Voltage 5V dc

(2) &2 3] Z(Resistive decoupling circuit)
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Ao AL 2 QY dFoF AR F
g4 e Az gale ARz e 488 3
D2 Qeust 992 ¥ gu JgHe, v
AFd fde] AzE 100 QY HFA AnyEE
2 HAA dEd Aol &oldtn FAjTH EA4S
Mg & AH7]~[8]
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Fig. 4. The resistive decoupling circuit

(3) AHAl wjoloj 2 3] 2 (Self-bias circuit)
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Fig. 5. The self-bias circuit
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Fig. 6. The graph of conductance characteristics
and self-bias line
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Fig. 7. The block diagram of the LNA
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Fig. 8. The circuit of the LNA
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Fig. 9. The results of the LNA simulation
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Fig. 10. The measured noise figure characteristics
of the LNA
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Fig. 11. The gain and phase characteristics of LNA
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Fig. 12. The input - output VSWR ratio
characteristics of the LNA
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Fig. 13. The input - output transfer characteristics
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Fig. 15. The photograph of the fabricated LNA
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