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Abstract

AlS(Automatic Identification System), was suggested for the navigational data communication between ships and

between ships and shore stations for the better safety of navigation, and it requires two different the transmitting output
power level depending on its operating mode. According to ITU's recommendation, these levels should reach within
20 % of its final value in 1 ms. In this paper, an adequate feedback control circuit for power amplifier module is

designed and implemented.
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Fig. 4. Photograph of the power amplifier and the
control circuit.

B £0]2E PWM A35olA DC AYE dofui7]
213t Sallen-Key A 9qn}7)8 2 FE£79) &9
g Aofsts Fioln, E B EL HE SE7]9
A& ONOFF 3= F-#oth A MERR 1
g 49 A% B #iFete FE2 7]E AISRF B
ZojA EEo] WEe| B3 N ZTUE J|¢
o)t},

o4 Zo] 29 RF dz9 7] #ARY,
PWMLE UFHE YA N5 E DCE HEd
@& 17 39 @F-E< control parte] A A E 719
77t (-) 2 ()RR 4EEA gk 974 O9
3o EAE Viper®l VieerB € BH(F, 84 A
g FE7 LE $Yo] U3te RF 28Ht & 7
$) ¥l AE79 AR R.E T ARIE T8
Eo7H v HE) Y] 28 AYS Fadte gL
2 Uehy AY $F7) BE9 FHRIEDRA (Vo)
o At oA A HIL, ol AY FEI] REY
29 A8 7HA2T ol VR Viperol Vigr
it 32 ANE, dites 2y AY FF7
RF 280] g 749), A R,)E 589 AFc
wAG7HA T oy Bl ARV 28 AYE
AEANA, AEZE7] 2HREGA (Ve Y A
< oA & o) AY FE7) 289 FHE
7t &t welbd HY ezt HKE Bl Ao
A3 Viegrdl ALTH Viperd ZotzAM AE79
24U Wt A doh

oAF 7 A FEEY 1Y 39A function
generatorS o] 23t T2 PWM A5 28] Vs
“E Aojs 7iH, ¥ FE7] 25| RF 29| A
AHEAE AHEQRT RS 19 5o JehAN
o, I8 5A L8 B yRE Vi ol g A
Y Z%7] 59 29 RF, AYEZo)y, 9F y
2L Vogr /! Veer 2B &80] 240] =W &
Aqke) A7) = otk SRR T ¥ 10] FAH
of gt} I8 SellM & & UAROl Viper® Viegee
Ao A&8] 23 e ¢+ ULH, Y FF
719] RF 28(RF, )& AEHLE Vi A5l
o3 Aojsle AL & & AUth B3 18 5& 535
M Ve @01 203 VY W A ZE7=2 W
Z¥o] oy, 42VY 4 125 W 28] Yo

255



BEBREPRAEE B15% IR 204F 38

el
> 104 @-D\D—DAD—D—D—DD’ 013 0-0-0-0-0
\i Y [, =
> * z
4
2

] |

CJ
T T T T y T T Y T Y
00 02 04 08 08 10 12 14 18 18 20 22
Varr [V

A8 5. DC AAY Vegedl Y 2 FE7]) &
d % Vier
Fig. 5. The output power and V pzr 85 Vger.

054 .

0.0

e, o] W9 Y8 spectrumd 1 60 EHch
I8 62 Vel A8 Ao AY FE7)Y &
g spectrum S EAM, AY FE7] €¥(RF,)
@A 30 dBS) Z71E €L Spectrum Analyzer
(HP 8564E)E o] &3t ZA3t%ich

Transmitter setting time, &, attack time& Rx/Tx 4
Y A37} high?t Ho] $4%-9] &8o] Y &9
9 80 %o =@she A7E vebdth o8 433
7] $18) 29 38 PWM AZell, Vegr= 2V or
0.3 vl #Z3t= 2o PWM A3 & g UF3A
o 383 QARAIIAM RTx AE A3
lowoll A highZ single shot@ FI o] & scoped]
trigger Y22 Bt dXHFE HYH HY,
Rx/Tx 49 A&7} high7t HY Y FF719] v,
&3} 1F FFY Ve FEY AYS AFI}
75 o], ON Aej7t =2, vl27]19} sealing-ampx
ON Je}i7}t HH, GA] V per & 2H X = High7} 5
o] wg A7FE PWM A Z7t w24 Hl@7le] 48
Bo: 28y HE RV FEske AE 87
o Y ZHDNH Vol s 2AE DC Htol 8
AEA ot A7Tro] Ad Fof AANI(V ger=
2V o 03VE FoHA Hedl, o ZAAANRE
LABAIEZ A AP

dY 7 o] AFHE KA 197 B, 9 7
2 Re/Tx A9 A3 E Yep 2 3, o F&
& 19 39 Vperol Ao} DC AZ Vege=2 V(A
YZE7) 28 125 W Viege=03 V(@AY FE7]
29 2 WE Zovte Byl ok I8 7ok} ¥

256

ATTEN 30d! 3.00cBmM
RL 20. OdBm 10dp/ 160 OOOAS'LAHI

l
Vo -
:

)
i i
— :
1 !
114
IR |
iR ]
i
"] |
CENTER 160.0000MH2 SPAN 100.0kHz

1.0kHz  VBW1,0kHz SWP 250ms

(8) RFpy=2 W, Vggp=0.3V

ATTEN 30dB MKR11.00cBm
RL 20.008m 10dB/  160.0005MHz

, -

| :
| |
|

[T

i [I[
il ! L]

CENTER 1 60,0000MH2 SPAN 100.0kHz
RBW1.0kHz  VBW1.0kHz SWP 250ms

(b) RFM=12.5 W VREF=2 14

J8 6. A8 F&7] ¥ spectrum(7 7] 30 dB X3
Fig. 6. The spectrum of the power amplifier(included
30 dB attenuator).

BAM & 4 AEol, ek 300 us ool 12.5 WE,
150 us ojio] 2 W] &8e] @RS & 4 Uk

ol’¢3} Zo] o] YE& ITU-R M. 1371 #3& o
&3lo] PWM A 3o o3 o] 2 Wl 125 W
OS2 lincars}A] ZHE ¢ U3, RvTx A€ 2359
el A FZ718 1 ms oW AAEH, g3
AY #gdo] 1.5 dB o g LAZ F3o] He A
#4984 sith

15,00 2 .00V 0.008 __srgify QP
: RK/TX selection
dobaluta, i
i Vdet w3V (12.5W)
........................................... ST AUV PO Dvrt vt SO OO
S e — A
Vdet = 0.3V(3W)
................................................................................

% 7. Attack time &%
Fig. 7. Measurement of the attack time.



AISS A8 F£7] R59 MZE

B =R A= [TUR M. 1371 #F29] F31: AIS
4 A48 $27) 9 Aol JEE MR AltstL
Ol% AA 2 Ae B 4A, A#E VHF
(Very High Frequency) g AISE AZZFE7] A of
32 Re/Tx A8 N30} Wt £4 ZZ7)E | ms
ojfell HA sk, Yt A o) +1.5 dB ojs}
o 928 YEE gich £ PWMOR WZRH &9
AoAx gl o3 £ AHQ2 W:low, 12.5 W: high)
£ 98 + ok
ol & Muzh mE vty AR 3
HHE ENG 2Ho7 3= AlS(Automatic Identi-
fication System)o]] J¥H 22 Fas]o] &5zl
I oA, o|F B Ao kA Y3 BA
£ TR & 9& Aotk

)

1]
Ho
rot

[1] ITU-R M.1084-3, Interim Solutions for Improved
Efficiency in the use of the Band 156-174 MHz by
Stations in the Maritime Mobile Service, 1998.

[2] ITU-R M.1371, Technical Characteristics for a

& A ¥
2002 2¥: FHEUASL Hyet
3 (FAD
20049 29: TP AHLE
2 (FEAAD
[F HAROH 23735 32 2 4
24

1998\ 2¢: gt Az d
3 (F%Ah

20009 29 FdEidy A3
3 (F44D

2000 3¥~¥A: FE%E A
9583t A

[ HHBOH 2139 TEY2

2 Aj2d, MMIC 4 A

29 Ao 32 HA 4 A%

Universal Shipbone Automatic Ildentification Sys-
tem using Time Division Multiple Access in the
VHF Maritime Mobile Band, 1998,

[3] K. J. Youn, "Low dissipation power and high
linearity PCS power amplifier with adaptive gate
bias control circuit”, Electronics Letters, vol. 32,
no. 17, pp. 1533-1535, 1996.

{4] S. Wong, S. Luo, "A 2.7-55 V 0.2-1W BiCMOS
RF Driver Amplifier IC with Closed-loop Power
Control and Biasing", IEEE Digest of Technical
papers, pp. 52-54, 1998.

[5] Kyounghoon Yang, "Automatic Control of Effici-
ency and Linearity in Power Amplifiers for Low-
ower Wireless Communications”, /EEE Digest of
papers, pp. 113-118, 1998.

[6] Pradeep B. Hannur, "A CMOS Power Amplifier
With Power Control and T/R Switch for 2.45 GHz
Bluetooth/ISM Band Applications”, [EEE RFIC
Symposium, pp. 145-148, 2003.

{7] Sedra, Smith, Microelectronic Circuits, Fourth Edi-
tion, Oxford, 1998.

[8] Thomas L. Floyd, Electronic Devices, Sixth Edition,
Prentice Hall, 2002.

9 72 &

19764 ~19803: Ngjdtn 23
o & AxF st (384D

198014 ~ 1982 &= 8t/ & ¢
w71 2 Azks} (FEAAD

19829 ~ 19883 =38 7)¢ 9
A7] 2 Azkst (g

» < 19883 39 FAAIN(F) 2N FE

P Aiqgoi-",L MIC ¥ 93)

19909, 39: FRANF) 2AEEATAL HYA7H

191 59: FARL(F) 71274 G714 FAYda+4

19913 84Y: (F)LTI

19959 104: 2guisty Agges 294

19993 109 ~8x: sty AuFdst Hus

F HANROY nle)azn 32 9 AAY

257



