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Implementation of High Stable Phase-Locked Oscillator for
X-Band Satellite Communication
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Abstract

In this paper, X-band satellite communication oscillator of double phase locked is implemented by constructing a
couple of phased-locked loop, and then we have analyzed the phase noise of designed PLL-DRO. The designed phase-
locked oscillator is consist of series feedback DRO, frequency divider, phase detector, loop filter and programmable
PLL-IC. By dividing oscillation frequency of 12.6 GHz into two frequencies, it exhibits output power of 15.32 dBm
at 6.3 GHz. Phase noises of implemented oscillator are —81 dBc/Hz@100Hz, —100.86 dBc/Hz@1 kHz, —111.12
dBc/Hz@10 kHz, —116 dBc/Hz@100 kHz and —140.49 dBc/Hz@1 MHz respectively. These indicate excellent stable
operation of oscillator and very good phase noise characteristics.

Key words : PL-DRO, Phase Noise

LM & ahed ejz) 7hA) o) A4H T Qo g Ag

Al Wo 2 §AA F 27N E 014 o)A

obd21 2 XY FA A2HAN A A5 2o 2dslE BE B0 s Held vny
MZ EE 3ZAP7) U3kl e GFE FH QAR 2OM $4E A% 42 EHE wolz
g 2N FF 227 (local oscillator) S E & Qi =3 4 GHzZ Yol AL DRO: A
3o, & FA Al2"Hd d4FH0 g AHLEHE AL ZHLARE WA P 2L YA Foo
A7) B A AAHOR 7)o wAH 7 %L;‘(_]yli wo] AL 7 riP o8 oy
2 BE F9 L& g Ay 5@ 42 Uen)= DROY AAS AAH] 9t
i %}—%(phase noise)$| 574 veh= v A GaAs-DRO, HEMT-DRO %! HBT-DROSH & A 9]

BAFHSE WL B wolaz oo
A AN RE 2% s A 87 §

A BT U E $3AAE 0859 A4 5]
AA HE WAE YL 9T B9, A

Al sty 4 HEAF K Department of Information & Communication, Kyungnam University)

‘:L -

*(F)A = Z(GENOHCO Ine.)

T ¥ 3 20090730-08S

=
S FRAEAA 20099 99 149

967



BETSHWRSERIGE $208 FI% 2009F 95

Hdo,

utolA g mt BAl A2 oA 22 ZE ubxlz) e
%% 53 BER #7119 tiste] A7t Bol o]F
AL Yo 2 G5 Fd o deoite] A A
2ElolM HHE FAEHOR HEAF7)
OFDM# 722 T 7l 2] ol(multi-carrier)
£ 2 78 59 ANEANNME FHEsl
T AYE T Lo, o] rix g ot
Agog 71E9 94 MulaEg o WE %
T2 39 Auast gaeo

Ay FopF F8 thF3H0FDM) & o /)
e atg o] &sto] J]E9] Mul AT o W
4 £52 F9 Mu|A7) 7FsekA Ho] DVB-
, WLAN®| A thefar] -85 9loH 4G7HA) A
o] 7hs 8l o]# OFDM 41 W4l e uyE 3
73 7at7] fEo BA FA Fopo] g o
$&o] o]FojA T g oFpMS A48
2 A A€ ) ASR(front-end module)e) ¥ A
2S5 9719 94 Feo 93 ICIE 7]
T T8 FEE v AT £ 7)A
99 =g 22" BERY 93-S nXA Ho}
1 olg)gh I8 wa7)e 94 Fgo] B uey)
Al2g 3 2 9= 21359 A (constellation) S
AN 29028 yehe, okt wgo g
AM/PM] &% Wz} HAE 9 g3} AgET
Qe whzk A OFDMAIME 914 29 9oz
Hete 8452 438 dSstT BYete A
A ALDY Aol w3 FH E 7)o By stE
A4 L9 8 2712 ARFor BYey, §
A HE0E Y HEHE A4 #2E ¥R 9=
W Wl S5 $27)8 HAsE Ao o8B
2 2 AN E XA 94 BN Axdd 3
A77) st QP FE SN E e TA B
o AAG FF 2ANE Fug B o] &3
o ¥ A Fuee T2 7 PLLIC
of 93] ¥ FA FupolM S8 4 Fe
EAE AN SPDE o3l ojFoZ $AHS
IHNA $58 94 AL E4E JEhIEE 47
stk B3 WAzl 288 wol7] 93t Fd
A8 BIT-DROME AL 822 M 14 dBm ©]Are) ¥
A &3 10 HzollM | MHzS 341 FaipollA] &
4 BAL BEA7E XY JAENE TR

4o
o
2 >

A

O

it

[+]

% dlo

ooy =
o
S

A e R oo

Ho

1]

S

¢
opy

rﬁi.&g

—
\!

A

‘130_1, offt

&ﬁoﬂ‘,—{t—“kﬂob
o A o

968

2A7NE FEA A ok
I. o320 9y 57 279 714

ato] Z2 1} 954 571471 7(MPLO: Microwave Ph-
ase Lock Oscillator)& 743t ide €9 T3
FE BFAA 7E Fo5e 94 B]JLE}G% SHEA)
e Fus B ”GM Blgt 712 29148 SPD(Sam-
pling Phase Detector)S o]t} AwiAA &R F
shao} 94t Blashe spp WMo 714 gol 4—9“
=i ek zﬁ-g}q\- %‘"’:2 uhalel AL FAA F
RA) ZA7)19) GaAs FETE *}35}"4 s
ForE 294 h_ o] FaFE HA EF7
oA 12} BFHo| PLLICE Y HH, PLL'IC«I gl
o8] thA] 23} BFHE EFH o) TC-
xo°l 98 8= V& FHLE —E— A7 F5
8 14 wimslolA vz 4 vl2le 9
A 937} AR HAEo) vld 8= Charge-Pump 8
S 7MY, ole % FHEA 5% FHY 982
& & 1 OP-AMPO| 9J3 F-go “E}"‘- o3|
L, Charge-Pump®] 94 L2 £9 43¢ F=
UHE AA vHdH o) 259 FAH £3E W
71 DROS &% FH5E HIAIA Bt olgd
HA & wrEsle 94k QA7) 00] B W Fab Fug
ol $4F 57 (locking)E VA Fth. S 57149
Charge-Pump= 3| ZE 7HAI71 F= FHY A
HAE Y] 24 DC AYE A3 571 A Ao HY
o] Eth o]8d HA F7) W71y #4& PLLICS
Fahp E3ld] 4} 71E FHE( 7,07t AREHT
o &8 Fort W42 dgeich 1CX09 F3
F7t ARHER &9 F5E A3 7T FHPY
A7} sojof sk o] Slth SPD WA A,
71E FREE 9FA AtE FESFE AHSE,
SPD W] SRD(Step Recovery Diode)oll <j& )
V& TS 71E FIgd sEY S s A
=d, PLL-ICS AEE &9 Fo4 I3 ofgR
1 94 A2E- 108 943 vt o] F it N A
H 71 F859 Ry Fi59) A% &3 F3
e AFAHOE 4 vd7t ol R, AR
IF F35E 2 Z80 238 A A3z 299
R gHe g4 150 JEE AASE Ha
27 79k& PL-DROY Fd Aol ddted 944 1



DRO

10MHz  YCTCXO -

fou

LPF

Programmable
Counter
P, A, B R, fur

4 Frequency
Divider

a8 1. AAR A% 571 $a9 FA45
Fig. 1. Designed phase locked oscillator blockdiagram.
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Table 1. Division ration value for driving PLL-IC.
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