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The design and implementation of high precision automatic gain control receiver

Zhu Yinxia, Zhang Jian, Tian Xiang, Hu Jing, Cheng Jian
(College of Communication Engineering, Army Engineering University of PLA, Nanjing 210007, China)

Abstract : Automatic gain control (AGC) circuit plays a very important role in the receiver. It can keep the output signal amplitude
constant or only change in a small range when the input signal amplitude changes greatly. In order to improve the AGC dynamic
range, control speed and reduce the influence of external signals on control accuracy, this paper presents a high —precision AGC
receiver, which is realized by using digital AGC circuit to control the variable gain amplifier (VGA )in Integrated circuit . The test
results show that the receiver proposed in this paper can realize high—precision automatic gain control.
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. :
10
R, (t)=R(t)cos(2mf,t)
=10 (cosl2m(f, 41, )il +cosl2m(f, ~f, )11)
- (sin[2m(f, +f, eesinl2m(f, ~f,)0) (2)
R, (1)=R (1)sin(2mf, 1)
=1 (sinf2m(f, +/, )] -sin(2m(f, =/, 1)
+ L (cos2m(f, ~f, e l-cos2m(f, +f, i)} (3)

’

10 =18 (eos(2m(f, ~f, )01 L sin2m (s, -1, )]} (4)
0y =11 (sin2m (7, -/, 1+ L sinf2m(f, ~, )11y (5)

Jw=fo=fo (6)
, 900~2250 MHz,
, fo ;
Jw=f.=fy=5 MHz (7)
2.2
RF2052  RFMD
s 2.7~3.6 V, 3V
55~75 mA, s 33V
. (LO) o
N )
N o 300
~2 400 MHz o 10 ~52 MHz
s 10 ~104 MHz s

http://www.chinaaet.com



http://www.chinaaet.com %% —I=J % %

s 10 MHz o
o AGC - 6
RF2052 2 1 VCO, VCO s AGC o
1 nH 1200~1600 MHz s
GG
VCO ,VCO e B— s
2.4 s 300~2 400 MHz A Yz, B
- VCO Lo i heinan
1 VCO w5 i oA 2 _
o s e e S
VCO VCO /MHz 2 /MHz 4  /MHz
VCOol 1.800~2 400 900~1200  450~600 6 ACC
V€02 1 500~2 100 750~1 050 375~525 AGE ’
VCO3 1 200~1 600 600~800 300~400 VGA i A/D
905~2 255 MHz, AGC 7 o
5 MHz
, 905 ~1 200 MHz VCO1 , i
1200~1500 MHz VCO3 , s e
1 500~2 100 MHz VCO2 , 2100~ ; AGC
2 255 MHz VCO12 , VCO3
. 4 : 210 bit  1Q ,
. . 1Q AGC , 1Q
o NXP LPC3250 , ;
> 10 bit 20 bit,
, 5 o 8 bit, )
FRE IS 5 10 ; ’
\d °©
OMHEE] je20s2 | | e | ’ Xilinx
> — XC6SLX100-2FGG484C °
T Feip FPGA s ,
McU | ,
y ,
4
1
, 8 o

5
AGC
AD8347 ,
, AGC ,
o AGC

§ . ) 2022 48 10 —137
http://www.chinaaet.com



HES5RS

http://www.chinaaet.com

15 dB s -70~-20 dBm
15 dB ,
-20 ~-5 dBm 15 dB ,
A/D 1V ,
AGC ,
2 - A/D
9 ,

2
VGA
/dBm  AGC /V /dB 15 dB
1 =70 0.392 29.5
2 -65 0.447 24.5
3 -60 0.507 19.5
4 -55 0.570 14.5
5 -50 0.622 9.5
6 -45 0.672 4.5
7 -40 0.727 -0.5
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