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DSP based Narrow-Band Signal Power Detector for Tracking
Control of Satellite Antenna
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Abstract

This paper presents DSP based narrow band satellite communication signal power detector for tracking control
of mobile satellite antenna system. An analog filter based conventional power detector has poor performance due to
frequency drift of carrier. Also, it is very difficult to change an analog filter bandwidth according to changed
bandwidth of transmitted signal. To solve these difficulties, we proposed DSP based signal power detector, which
is easy to change bandwidth of filter and to match shifted frequency of carrier. The proposed signal power
detector consists of a FFT function to measure frequency drift of carrier, a programmable filter bank function to
limit of received signal bandwidth and a power calculation function to measure power of filtered signal in 12-bit
linear scale. Test results of implemented signal power detector, based on TMS320C5402 DSP, showed that it
satisfied required functions and performances and properly operated.
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Fig. 1. Architecture of satellite mobile antenna system.
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Fig. 2. Diode based signal level detector.
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Fig. 3. Functional block diagram of narrow band
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satellite communication signal power detector.

4B NEHE FE719) DSP 7l5e F4sE 4
B9 FAFAS Aol FL AWSE FFT 7%, Wold
of gARE Fisol Wess UAY vIEIuHES

o3 Axetn FAUB FAFAFE zj%f&c}.[s]
N-—-1 .
= Ez(n)e‘ﬂ"""/N,O sk N-1 1)
n={(

Zzadeid FEPadE 30kHz g E% e}
a9 49 ol wixiddh 7} HE Q] A FE DSP HE
ol BolE2 AFsHT7t FFT 75 g8 18 F
AFaee fA=Es e HdYste F205E ZHY
ot AAE ZEYas A0S g9 Z(30kH2) 9 1/2%)
15kHz tA 22 He & T8t Hd +125kHz olulg]
Fa4 Hol2 1este] 160kHz640kHz thd S A A3t %
E dA7%d. dejwze XY e g FHAFA59
ol EAFEY FAFHF + 75kHz(NEZ WA Z 9 1/4)
oo} A& = HE]E FAME g FsHdEz dd%
t}.

<

KZVVWVVWVKNWW

llsk ?Obk 23k zmsu ’usk 325k
160k 190K 220k 250k 280k 310k

505Kk ] 535k | 565% i 595K 1 Rz‘:kl
570k 550k 5BOK 610k 640K

a9 4 z2avE degyae F4%
Fig. 4. Diagram of programmable filter bank.

l:la‘:k 4|5x
370K 400k 430K

AA % 30kHz Y53 FIR 269 o|5547% 945
d4e 24 59} Zov FIR ¥e 9 dAE “HE@(Matlab)
o] FDS & #W£E AHE3tgth7] FE e HE 657H09)
2 AEY —;FJ}—’T—T‘:— 2MHz, Q%S o] 834 ’é—i?ﬂ%}%{
. Fo] ZHisbegE &olstA 22ay F
ol o3 %ﬁ“&’i% F7HtAY 71% LTFAMEe| oie}
o e ZEEWAE "E dAG 7E% £ e
DSP9] w2 A7dtt AFe TE

R

g

1Y 5 30kHz Y S5 A9 oS3 4 &9
Fig. 5. Magnitude and phase response of 30kHz
band-pass filter.

W7 715 dEYE FA Az AEE 324
A28 ol &3t FF@e AMdsn 128 E 9

r(m)? (2)

a9 33 2L VFTAEAEE
DSP Z2 a9 AdA 2 732
Abe) TMS320VC5402PGEI00 3
o Fa 54L& thg3 28]

2837 9% Fegolg
o33 2o, DSPE TI
2 Agsen DSPA

- 10ns HHo] Aol &, n4AFY d4t DSP

- 16k x 16 dual access on-chip RAM

- 40-bit ALU, 17x17 st=glo] F417)

- Hd IM x16-bit ¥ T2 vrg I

- 144-pin LQFP 97| %]

- 33V A4

DSP9 AZEd e Ims F7I2 A7FH e 97 AF
HE AN 98 w£2¥ o2 FFT, dxd ZEHY, A5



ERERAN2Y Bg HNE 7 H 4 5 2006. 10 / 187
o AFAMN FFE 1Y 63 e 53 3 EEM 95t  olE ot} XilinxAhe XC95288XL-6PQ208CH S A&
FanrE 28 FP3u. AHPE Muj2 FERASROY ey, F8 4L gF 2u)[9]
32 9 golro o3 Ims F7I2 U/MHE st=4 - 6ns pin—to-pin &% A4
o] JAHYE EAH AE7F A7bE o ol AJRSEH <) - %3 F35 Ao 208MHz
HYE ZHUIFOE MES= 5&& 3380 AHEE - 288 macrocells with 6,400 usable gates
JEYPE Zae W Zzade] F7AA FF AF - 208-pin PQFP =712
S EfASY vd 2o £AHYA FFo] ¢rE - 33v HY
W AE" JQEHE ZTHaxe o] "o :

AA A" HA5A dugAs AHPE Y BEE

SET IFO ER]

— tote
AETH
- @
Y

FIFO 21

AT A X ClRIFD

I

1% 6. DSP AZEdo] 57 585
Fig. 6. Flow chart of DSP software operation.

ADC(Analog to Digital Converter)7]52 FAEHE
Low-IFA3& MEYstn 129 ER W38t 758 F
g5t A 10Msps HIAHFEL 7HAE National
SemiconductorA}2] ADClZOlOCIVY’E]—% Al g-&t ok A A
o #&¥ ADC AF% Fu4= 32MHzo|L 12¥E &
A o] 2 4 (off-set binary) akp_i kzl3} sl

FIFO(First In First Out) W22 7|52 ADC £¥¢&
Ha g At DSPE dE€dte Vse s
Cypress A}9] CY7C4255V-15ACH S AH&3tH, 8k x 18
A718 HA 1 sr1gH ez sy AHd 66 MHz 532
F5g AAgr

SPROM(Serial Programmable ROM)3} SRAM(Static
RAM)S DSPe Zzads dewac As g Hol
E2 AAse 7l15€ 7M. SPROME ATMELALS
AT25HP51231 & AF&3te 512k(65536 x 8) A7IE 7}
Zt}, SRAMECypressAte] CY7C1041CV333 & AM&-3n
AMbit (256kx16) 272 7}7 T},

CPLDE 4l&5dY A&7 54 Had Ao 9 go
B AZE RS T FEE Z2adrE 24

¥ 73 2ok

a9 7. 44 A AAEAN gz dgHdE] AR
Fig. 7. Photo of implemented narrow-band satellite
communication signal power detector.
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