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Abstract

SART(Search and Rescue Radar Transponder) is a radar transponder capable of operating in the
9GHz band, which is one element of GMDSS. The fundamental function of the SART is to indicate
its position. Thus, it is so much available to assist SAR operation when an emergency and casualty
occur at any sea area. In the thesis, we designed, manufactured each part of circuit to develop the
advanced SART and configured to test the characteristics in many ways. As the result of detailed
things, we confirmed that the developed SART could be high possibility of production.
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<1% 3-13> Microwave Transmitter

Q7 Transistor= Microwave Amplifier Trans-
mit $& FE7124 oF 16dB9] Gaing Zov
DC Blocks £3e] 3592 43 E < 16dB &
Z38te] Circulator® %35t Antennadl 3F =
t}.
Q7 Base 2 Collector 332 olefje} zbr}.
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93 usec
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Q7 COLLECTOR %% |
<2% 3-14> Q7 BASE % COLLECTOR 3

Q3, Q6, Q9= Q2, Q5, Q8 Bias A3} Switch&-
Transistore] 32 Q0, Q5, Q82 Microwave Trans-
mit®] $A% Y Drivext Transistor Collector 3*
¥4¢ Switching4-22 F2Htn Q3, Q5, Q84
2]5}e] Turm ON, OFF ®rt}.

3.6 POWER SUPPLY

Battery A +7VE Q2 Source2%-E <7}

°] R4¢} R5ell AtEuis|zel 93 Q271 ONs
Q2 Drainoll +7V7} Z#59 CMOS Voltage
Converter IC42] INPUT 8&#ell Zg=rh IC49]
Y%L 45V ¥l o] AL -5V DC
to DC Converter IC39] 8o} g3}
Q2 FETel 98 233 +7v HAe InductorE
%3t CR5ell Q1715 CR5% %34 Switching
Regulator 1C29] 5Hio] F-gFEm &HAgzA 0
2]ste] Q1 Transistor® SwitchingstA d4 &
HAgE +15VE 24 Hojxlc)

+16VE 3-gi2 [C1& C7d 23S v}
3ty CR4 ¢} CR3ell 2ld] widgte g <9tse]
+28V AHshe 3l A Algste] Ao}
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<2¥ 3-15> Power Supply

3.7 TEST DEVICE

Q13 Q22 A% H+= Trigger?A )= R3, Cl
2] AAre] g8 o 960 s FrE e
Triggerg %HE9] Video Preamplifierel C2& %
gto] ZH iz} "Arell TF-sted Foh

R6%} R7¢l 938 Bias® Q3 Transistor:= Tumn
ON=o] iz} "F"E LOWE 3} Logic3| 2
o Test ModeZ %28lAl vl Test Mode
Trigger Mode 431 93-& ofzjo} zc}

| 960 us 7;

<F 1. 04KHz

<% 3-16> TEST MODE TRIGGER %3193
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2
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@
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MaTZROTLTL

2 I A
T % 2.

<21¥ 3-17> Test Device

3.8 INTERFACE FOR LIGHT AND BEEPER

Logic 3|22 %€ Alo® +7V A Y- Interface
£ 53 "A” @xE gtz gl A4 LED
D1~D8 2 %414 R1% R2E %3 T3¢ A
3} 7VZ ON=e| w8 o}
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Interface Gate 74HC04 IC 1B ¥ R3, R4, C1<&
2 A% oF 6Hze +39 $317]= R3, R4, Cl
2] A&l o8 165ms F71E e FIHE
WAy dich w8 ol 13 At 2rh

o] 5132 IC 1C o ¢j# Interface Hei D9
Switching Diode & £38}e] IC 1D 9ol 35%
o},

IC 1C¢ IC 1IE % C2, R5 R6E 743" <
2.7KHz9| 39 Uz R5 Re, C29 A|A+F
of 93 °F 3685 us F71& z+ FIHHE LA
sled IC IFE %3l9 Buzzer YI& F5%ch IC
1E9] Pin 10232 1% B9} )

165mse] F71& Z+e IC 1C9 £3-2 <o 82ms
o] LOW &4 4 /MY E U3 e IC
1D9] Pin 98 LOW=E & 7[33& JHIx
<F 82ms ¥t HIGH €34 o IC 1D Pin 9

€ HIGH® §224 < 27KHz 7H+¢ A
FA(YDA 7H$-& E=1A #ch

o] @43l 6Hzel ON, OFF $4-& whegoz
A w-wsle HEsg B,
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INTERFACE

<2% 3-19> Interface for Light and Beeper

4. AHE A58t
4.1 Z 21219 2=
(1) Spectrum Analyzer : Radar Transponder®]

49 2R FARE, Foe 95
(OBW), €4l F3t< 9], 4 FH4FC), ¢

A
441

Al AL, Al A|ZkE 23 ¥}

(2) RF Signal Generator : RADARY 441 &
3 #983 U3 RF A3 E ¢AslE 9.2GHz~
95GHz & S22} 413 A A3

(3) Shield Room : RADAR Transponder® -
§ it Azl g gl Rz yEER
REE 3l F= A Aw 2z
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(4) Printer : Spectrum Analyzerol4] Z#3t
7% w13 9 glolelg s A

(5) Horn Antenna : Signal GeneratorZ-€]2]
AlZE Amg "J’/‘h‘“ = gteyely, FFoew
HEl9) AxgE #4118 4 9l Hom¥ An-
tenna®| ct.

4.2 MAH 4

BT L, D P
SPECTRUM | PN
R B 9. SGHz - > L
cy S ;
ol EXT. TRIGGER :L—_L
I
s GENEMTOR | "9 36z Signal ;
18 ——————— (Radar Signal) !
Tl 3
] pe—— > m
N PRINTER wJ
L
<a¥ 4-1> A A" A
MNsHEIIe Zot
REF 440 cBa AT 18 o8 Asriie b blak  OH LIST
'y : . Rl
- } RECALL
RECALL Mo Lo oeam
12 ""\',".‘/‘\(.
RBE L Mt "
YBY 3 Mk
M Lbs SPAY 3 MY

BH . SART FREQ.RANGE 1993/:\?/%3
CENTER 9,358 Chy

SPAN 500 Nz IR4CE OFF

RBY t WHz ANTENNS  OFf

YBY 3 WHz NORMLIZE  OFF oo
| S¥P 2Es LINTT O PREY MR
LATI. 18 s LOSS 2

REF L\L 1.4 dbe £32 10112 Bytex

<a¥ 4-2> 4 FI WY 23

A7) 2N FAFHEEC) 2 FA Fos
R ZOBWE Fate] the AL $4l Ft
+ W9 Pk

Y

441 F3t4 We] | FC-OBW/2~FC+OBW/2
A3k OBW = 340.7MHz
= 9.3511GHz
ul2}A %*J Za4 W9E 9.1776GHz~9.5246
GHz7} ¢}

.I[)l' ol

REF 44.1 da AT 18
1/ -

e
RECALL No. - .
I§ . = :

k\m b_blank  CH LIST

CENTER 3.3500 Gz

. SARI EIRP 1994781717 |
0:42
CENTER 9.3500 GHz ,
SPAN 508 WHz TRACE Ot |
REF 1 Nz ANTENNE  OFt |
VY 1 Wiz NORNLIZE OFF |-
TP 2.4 s LUIT OFF | PREV MU
ATT. 14 dB L0sS OFF
REF,LYL i1 dBe 13 10112 Bytes }

<z¥ 4-3> AE $4 A4y 54

<% 4-3>2 SPECTRUM ANALYZERE ©]
S3lo] 2" AF $A AHL Bt

g7lell A FAF ghel 29.73dBmelz Au] AHA|
9] A= 05dBmE Wi 29.23dBmeo] H& L5
Siek

REF 4.0 dBa ATE 10 &8 Avies Bblank CH LIST
168/ r
RECALL No.
1%
! 3
RBFIME i
T ;
P 3 ps '
CENTER 9.3500806¢8 Gz SPAN # Iz
WA . SARL DELAY 1993/48/19
21:12
CENTER 9.350084880 CHz R —
SPAK i Hz TRACE oFf |
RBY 3 KHz ANTENNS  OFF !
VBY 3wz NORNLI2E  QFF f oo
SYP 58 ps LINIT OFE 1 PREV MENU
[AIL. 19 db L0SS OFF
{REF-L1L L mmj

<1¥ 4-4> x]orlx] 23
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SPECTRUM ANALYZERE 47| 233 o]
A3tz MARKE ONZ ¥ A 2L A3
MARKE %&F AQALE FAGG o o &
A 1LT4usAA AE7] ADATE LlpsE wibd
0614us 7} ©-& & 4 Ut

REF 4.0 da ATT 10 & Avier B blagk  CH LIST

v [l

L -

CENTER 3. 330000080 QL SPAN 4 12

RECALL o, -
1%

B . SARI ERS |993!;t/|9\
[E3 )
CENTER 9ISNMMINN CHz e
SPAK ¥ He TRACE OFF |
1] 3 WHz AKTERRA ~ OFF |
e 3 MHz [ {TR I 2] 1 S —
Sep 200 ps LINIT OFF | FREV KENG
AlLL 10 db LSS OFF |
REF.LVL g m 14112 Bytes ;

<23 4-5> 4 A A

SPECTRUM ANALYZERE <2¥ 4-5>9 %
o] A3ty AMARKE °]&3l Al & A
SZHE viA 1249A 2 Aze] @] AE
FA 3 old AW 86.29usol 79usE viFte
94.19us7} HA4EE FUdF + Qo

REF 4.4 da ATV Aviev B blank  (H LIST
14/

. : RECALL
el o, 4 ll TR s DETE
% a T VTR S N R

WO VIR AARRLAARY
m! a h B R , : .
B 3 M : A S
NP2 s -~ -
CENTER 9. 350080430 Gtz PR d He
W8 . SARIERS 1993/08/19 |
20011
CENTER 9.350008000 GH2
SPAN ¥ Hz TRACE OFF
RB§ 3 WHz ANTENNA  OFF
VBY 3 NHz NORMLEZE OFF
) §4 U gs LINIT OFF PREYV MENC
ATT, 10 48 LOSS OFF
REF.LVL 44,0 dBa £11 18112 Bytes

<ad 4-6> FAE 24

SIGNAL GENERATORE o]&3d Ay] 29
o] A37} A7) o)A ¢ ATTE %43}

FAZEE Pl 7]E @l +44dBmE o
et webd 249 10dBm + 44dBme 54dBme]
g2 ¢ 5+ Uk

5. 4E « #E

£ 972 SARTS] 4% FH& AAs 243
2 2 e gAY ANE A% ¥ "o
8 gk}

£ AFolAE SART 44 7ieg sSesid,
AAE A%e SN B AsA2 2 A
£ % % 4SS APEE Adee] A4E3} /]
g mh sl

AA Azl FH FAPE T2 2 2
2ES FYse] AulE sl Farstod
AERE AdAE AAA 27, Wi WP =
el o A7 ALselol & Ao wu™
th. §3) <t} $ES DrhEH SAmq wd
Mol B A7 AAlset
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