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Design of Auto Gain Control Circuit with Two-stage Amplification Feedback

WU Jian-ming ZHANG Xiaokang HUANG Shen—gin XU Xiao-mei
(Key Laboratory of Underwater Acoustic Communication and Marine Information Technology Ministry of Education

Xiamen University Xiamen 361005 China)

Abstract: An auto gain control (AGC) circuit with two-stage amplification feedback for the receivers of underwater acoustic
mobile communication system was presented. The circuit uses the conditioning mechanism of primary amplification—filter—sec—
ondary amplification and the feedback loop controls gains of the two stages amplifiers making the output signal be stable near the
dexpectations so as to effectively solve the problem of signal fluctuation in the time and frequency domains caused by the distance
change between transmitter and receiver sound propagation attenuation frequency selective fading of underwater acoustics chan—
nel and the uneven frequency response of transmitting and receiving circuit. The sea test shows that the circuit has a good per—
formance at amplitude equalization and can greatly improve the quality of underwater acoustic communication.
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Y Y 1
1
°© Vi ~
aB v, v,
° pp N
(auto gain control AGC) G, G,
1-3
2
4-10
2 o

: (41376040) ;
(JA15001) ; (201505027 -2) 2 AD603

:2016 -01 - 08 o 5 7



Aug. 2016

98 Instrument Technique and Sensor
BNV, »@»_} ; WV, 118 -0
# 100+
iEGﬁi 80~
] BE N 17
"B @M E ()
b3 = 40-
B . .
r\ Vi 20 --35
- 40
PR R B REBHARE N %o 4 o 15 %0
HERt/ms
1
3
r AGC
r‘d
4(a)  4(b)  4(0)
Tto T Tha

2
R, R, -22 ~102 dB
84 dB 00 ( )
-22 ~62 dB )
18 ~102 dB; 1 2
25 mV/dB
3 (Ry Ry Ry) U,
2 U, 2 1.05V
42 dB.
Q Q

Q, 300 pA
Ql Cl3 2 ;Q] R]3

C13 Cl?

; Cy
R13 o

2

10 m o

900 m. 3
5 ms o
AGC

0.2

0.3 04 0.5

J3—feade

0.1

0.2

0.3 0.4 0.5

I3 —fhHm R

0.1

0.2

0.3 0.4 0.5

I3 —fhHm R

()

Ta

f 1.
0.2/ ~0.3 .



4(a); ) :
4(b); 5 =321 47 )
AGC 77.13
194. 46
4 C)o = =
(<) 8, =g] 75 =238 )
> 1) )
Tao~Tar T, ° 5(a) ’ :
;0 5(b)
SNR
509 2.38
AGC SNR =2010g 1. 47z4. 18 dB (3)
+0.5V ( V,=1V) 1 \
0.04
. 0.02 6 .
% 0
=_0.02 A
-0,04 " . . . ; > °
04434 06000 08000 1.0000 12000 14049 10
Bt i) /s
(a)
]
e‘?J'[].n [~
} [ ]
20487 02000 04000 06000 08000 L0054 0
el A s - o RigE | BERK  FERARM
iE5 EilfES AGC RS
() 6
10
05
2
#/ 0
hlic:o
= 05 -
158108 140000 142000 124000 126000 147685 AGC
B} 1) /s
(c) AGC
5 o
3
sy Tl Taa ( 9200 . o
8 880 7120 ) 3
. 2 o
. 1 . 23
1 /10~
9 200 45 48.9
9 200 3.32 2.00 1.33 0.49 8 880 13 14.6
8880 113.72 46.75 77.13 29.89 7120 2 2.81

7120 194.46 49.96 81.75 22.12

1 ( 104 )



1987.
MARTINEZ I. Automatic gain control (AGC) circuits theory
and design D . Toronto: University of Toronto 2001.

Instrument Technique and Sensor Aug. 2016
100 - 4 . I
2011(6) : 531 —534.

5 REAL G BEAUJEAN P P BOUVET P J. A channel model
and estimation technique for MIMO underwater ustic commu—
nications in ports and very shallow waters at very high fre—
quencies C . OCEANS 2011. S.1 :IEEE Computer Soci—
ety 2011:1 -9.

6 MIMO

TS e 9 1z 15 s 2 2w I 2011(2) = 234 -238.
%" He/aB 7 MIMO
7 4 x4 64QAM J. 2012(8): 9 -12.
. 8 VBLAST MIMO
MIMO . J. 2011(4) : 345 -349.
9 . MIMO
SD SD
J. 2010(6) : 647 - 650.
MIMO ° MATLAB 10 TU K DUMAN T M PROAKIS J G et al. Cooperative MI-
SD ML,V - BLAST 3 ° MO-OFDM communications: receiver design for doppler—
4 distorted underwater acoustic channel C . Asilomar 2010.
° S.1 :IEEE Computer Society 2010:408 —413.
V — BLAST 11 KIM S. Angle-domain frequency-selective sparse channel
SD ML SD estimation for underwater MIMO-OFDM systems J . IEEE
s Communications Letters 2012 16(5) : 685 - 687.
12 MIMO-
j . OFDM J. 2013(8) = 984 —989.
2014(6) : 1498 — 1503. 13
I 2012(2) : 2270 -2281.
I 2013(3) : 494 - 505. 1977=)
. J . > °
2009 (3): 67 ~71. E-mail :kongdechuan@ gmail. com
929 ) J. 2007(12) :42 -43.
. . 6 AGC J. 2006
R (15):72 -73.
7
) I. 2008 (8) =75 - 80.
’ 8
° J. 2010(1) :37 - 40.
9 . AGC
° J. 2012 20(4) :267 -270.
10
M. 1981. 7. 2013 2(3) :40 — 45.
. I 2014 43 (1975— )
(10) :650 - 657. i
M .

E-mail -wujm@ xmu. edu. cn
(1983—)

E-mail :xiackang_xmu@ 163. com



