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Design and Implementation of a Power Feedback Control System
for Digital Shortwave Transmitters

CUI Hao-gui , GAO Jun , QU Xiao-xu
(Department of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: A digital power feedback control system is desinged which can not only improve the input — output
characteristic curve of the power amplifier, but also protect the power amplifier in the case of the antenna misad-
justing. In order to ensure the output power stability in the expectation, this system modulates the output of
transmitter based on the forward power value and reverse power value of the transmitter in real time. The power
feedback control system consists of the power detection unit and DSP unit. In this paper the design of power de-
tection circuit and the power control algorithm flow are focused. Experimental results show that this system can

make the output power value stability in +0.25 dB of the expectation, and can protect the power amplifier ef-

fectively when the output power is too large.
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Fig. 1 The design block diagram of power feedback control system
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Fig.2 The design block diagram of power detection unit
3.1 550 A/D RiF
RISkt S [ ok B 1 1] A

) T 28 A R WL K S 1 SR AR 5, e e R S WL
BB A 2 ~ 30 MHz, FIf AT A/D 2548 (1) SR A 3
AR MR, A R GRS A/D SR
AD9233, AD9233 R AEZ LT 4100 MHz,
3.2 HFTETH

AD9233 AL B GG 5 5 #e i AN BT AR i
BRI TATEAR AL | 515 5 J0 3 DA SRt DB S 0 400 e it
BRI b 3 SR B07 T AR S i s PR 15112 4
FRASSR NCO MISR i DSP 45t , i T & 4L
S s P BT AR AR AT R b th DSP 44
DORERLAR IR 1 78 A5 A 4505 T AR 450 3 i) — B
P, DTS2 IR AR

AD9233

(&3 Hh T AT e AL ]
Fig.3 Block diagram of DDC
ARG E T Al FPGA 528, R
NCO [P #%™ A= B 1E 5% % , NCO WA £ - iy DSP
251, NCO AT T
f. = ffI x 2% (1)
K, f, IR fo B, fo = 100 MHz,
3.3 HEURK
28 AR R 1Y 1. Q I I RAE R AT AR
4100 MHz, 24 T g I 5 4 15 A DSP AR 3, W20t
XTI HEA T RAE AL T o B8 U0t 2 A FH A R AIG
B RAF 2 A [ B 38 B S0 2 10 o0, i B i
Bl 4 Fs
1oowu@9o.ezsm@4s.s kHzp oo
R=256 R=8
Bl 4 ShERIE A
Fig.4 Decimation filter
A ZGE R FBE B AR AT CIC il S I A
FIR Fl ORI A S0 1) 7 25 55 BR, CIC ity B i s 5%
PR 256 1554 B8 % , FIR 98 % 25 SC B 8 3% 1 4ih B
W, B 2K B 0 SR AR 28 100 MHZz% 51148 . 8 kHz )5
%3 DSP #47 F —ZH b B,
CIC. Frly B % #5 1 24 s AH T, R 2 F ik
i SR AR AT A e B RE S I, AN TG EEAR L AR
- 135 -




www . teleonline . cn

RLIREAR

2011 4F

R AR R AP CIC P PR b AU A AR
UEIHER o3 2H 8, CIC 1l & 5 4 1 FPGA Jd i) 1P 4%
I, AV, CIC BRI AR 256 1%, B R b 5
100 MHZF%51390.625 kHz.

FIR il U8 3 4% il B0 8 4%, K SR A% R [ 5
48.8 kHzJm B B iif4 45 DSP #EAT F — (AL B, FIR
8 PR A A A L A A AT A/
PR, B2 v H P& B A T 2R B2 . FIR il SO 5 A o
£ FPGA H H 1P A% 559,

4 DSP BEuTHEEIEIT
4.1 MEIHE

D907 R H P A S AR R S, SR A R R AR
R E LSRN, YRGS K& e VLR, # 1Y
F BH 73 A ] ST o0 d A BT, BEB S ) Ty
0, 3EW e A 1, B S 5E 3 Fb 56 F 1 B, R S ML RE =
REf A AL BIRER b 2s o TESERR iR I LU AN
PR A 1, DR I AR A 0 D5 bl A ) & S AL B 3 2
2, B 1k DI B R ) 3 R bedh , AE 94 % Fh R
Ao 2] HL % BT O

DSP 7 42 U5 2] Ty 5 K I B J0 2% ok 1) %R
48.8 kHzf 1.Q B4l Z J5 , | e 2ok ik 1. Q Bdliat
AT HE A, DR ) A R TR A O

m=v I+ Q> (2)

K, m FRIRA A

TR RN IE [ R A my AR R D3
AE m, FF 34 25 6 50 I0 i B A 5 R0 R 0
FOATToE . B FE AT A oN ]

-+
y= T (3)
my— m,

DSP Iy 15 B0 B S PG I HE AN IE L 2 1)
YR AT, DSP D8 MR AL R U 5 s o
R FIThEELQ - - m, My

Bl's  DSPUPRIHSSE
Fig.5 Power calculation in DSP

BB

—

4.2 BRG]

DSP 8 35 4 I ASTERL 8 S s AR 35 D R H R o
5B R 5 I LA TE L B 1) B 8 v PRI 77 Dk )
0, DABH 1k PR I [ 3y 238 45 DK 43 D R 4 1 1 4 A 2

- 136 -

TBC, AR FE AL S D) 3R AR 1k o 1 2 12 i B B
T I PR B g A ) R AL Bk SE BT K I HIL & S 2
T

TEHG s 5 SR v, 1 S AR I 5 I L A R/
HEAT I g 2, 7 1k DR B 1) B 3 ask KM R By i 5 JH:
U, R T Ty e R S B, i AR R 1 ]
DA T g i o (BRI o B D LU 3 2 45 175
BN REBON o, 383 1F [ 2 Z8 38 55 8 4115 3 19 R AL
Ay Echa DSP it 45 2 SR A S A it ) 3 A 45
BB R IX P e A, B

B=axy (4)

4.2.1 Wik

FESE PR il R e, 2 0E ) DR R, 47 R 1)
DR, FR I DT KGR 2R, sk
RAAPRIY 2, fol7 DI b i 88 D I 5 55 B 1] By 32 A /N )
STl A g [ N 1 s 1 B B2 N R 2l [ B
AR, AR 23 (B AN AR 5 5 R 1) Iy 2R A8/ 0N, DU 38
P& e 1 A (L, 5 Dy Tl S R R O 3 AR

O i LU 25 45 ) SR AR 5T I LA KT R AR DI ik
Py L R, I LU X R A3 g (R VA BT 6 T .

¥ 25/dB
0
-6 !
- \
-185 ) y ¢

Li%4=4
K6 B HOXT R AR 1 4 (R 12

Fig.6 Gain calculation corresponding to standing wave ratio
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Fig.8 Gain adjusting flow chart by the forward power
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