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(a) ©@Y steut

L, R #d EEjOIHolE RFIC/MMIC o
:IJ.

D aTAL

H2 Ho ¥ 2849 WYES §e EIRP
(Effective Isotropic Radiated Power), ¢e]uiel
A%, adn Y T4 5y AFE H
£ Ka-dlg "ejejde] 4] A4 $idez
FEE wn ok 84 24 FolAY AL
Direct-to-User A¥]2& #F3e Ka-giqg 9
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EutelSat's HB6 §#% Tuldl& KoreaSat 37} 9
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H(LNA, Mixer, Oscillator, IF Amp)E 443
3, Ad¥oz HFste #FAE ol
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(LNA Chip size : 1500 pm x 960 um )

(Mixer Chip size :

1700 pm x 1000 pm )

o ¢ dd5d He e solHIYsI AAGn
vlolARAEY || AFEtA drh. 7
MMICE AAsty, AFE vid FedA HF
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e

(Oscillator Chip size : 830 um x 700 ym )

(IF Amp Chip size :

1550 jum % 900 pm )

(38 3) Ku-Band LNB& MMIC Z[2(LNA. Oscillator. Mixer, [F Amp)
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g AA 2 AR
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LE3NP27
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RF Ful¢ 14.0~14.5 GHz
L0 F3 12.84 GHz
A5 100 dBc @10kHz
2HAF 295 mA ©)3}
AAEY 20 dBm
FAEL 9,6 ~ 19,2 kbps

(22| 4] Ku Y¥E Command Receiver RF MEAIAHS] TNT 3 STAIY

Command Receiver= 14 GHz RF Front End,
Multicoupler, Amplifier, Filter ¥ Mixer $9] A
BEEZ A5 Y. Command Receiver 14
GHz #4171 998 5 %2 Redundancy System&
fAgtey W/G Filterg& ©]€3t9 Dual Channel
Multiplexer?2  7f%t#l, W/G Branch Line
Coupler, HEMT Low Noise Amplifier, Mixer,
Filter 9] 704, A4, Test ¢4 5& Ugoz
gk, A W8S ol et 2

(1) Ultra Low Noise 14 GHz Amplifer %

W/G 90°Hybrid Coupler 743

(2) Dual Command ReceiverZ $] %

Band W/G Filter Multiplier % %
A 2
(3) 14 GHz Mixer ¥ Down converter 7§42
4 Command Receiver EP.C. A4 #2t
(4) EP.C. Reliability Test, Space Qualified
Assembly Procedure 2 Test ¥ 4+

%3t Command Receiver(CMR)®] IF Stage,
% Local Oscillator(LO), PLL Demodulator 59|
ABRES A4 ARSd CMR 9 LO Stage
¢ IF Stage ¥ Output PLL Demodulator %

P

Narrow
M

System A& 2 Testing $Ado] 7juhvjg-ojct.
LO & ME& w2 1¢td PLL, DRO & 7
sl JF Stage ¥ 315 MHz 999 z9A
Amplifier ¢} Band Stop Filter & TX¥®th
Demodulator & PLL #4202 FM #HxWAd
oJg Pulse Code & EH2%o. Command
Receiver A A System ¥ 2 System Testing
o] j$ 538 Space Environment Condition
oA st FANE &L oo Zt
(1) 3otA UHF Narrow Band IF Amplifier
4 IF Band Pass % Band Stop Filter®)
7kl
(2) IF 2nd Mixer, PLL Demodulator 2 Ultra
Stable PLL DRO(13GHz)9] 7
(3) Command Receiver & A B A2 Az}
9] Worst

(4) Command Receiver Case

Analysis 2 549
@ Ku W= Beacon Transmitter RF A HA]
28 AA 9 Az
AN 4 MBA LAY

e E A Ao HAPdlE Monitor 7] S
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12,2503

1.3798 248,5

= GHz GHz Mz
> e 1 Moo | 422 :8
12.25 ~ @
1 12.75 GHz
10.88 1.1798
GHz GHz
RF 3} 12.25 ~ 12.75 GHz
L0 F34 10.88 GHz
RS 100 dBc @10kHz
2HAF 295 mA ©]3}
AHEY 30 dBm
EXNET 9,6 ~ 19,2 kbps

(38 5] Ku Y= Beacon Transmitter RF MHAJAHI9 PN 5! S AR}

#2)¢l Ku-Band Beacon Transmitter System]
ANed FAE 9 S8 AMGE 2h7 19 59 2
.

Beacon  Transmittere  3A  IF/MOD
Assembly® 2 Multiplier/SSPAY 5 AHEE
2 TEdEd. F/MOD Assemblyte 2%
Controlled Crystal Oscillator(1¢H43), Multiplier,

Amplifier, Phase Modulator $ Band Pass
Filter& T4 5 S-Band Zyoz
Multiplier/SSPA o]l dd€d Phase

Modulated® 2 GHz®] %7} Multiplier Chain
o2 Z%go] Ku-Band SSPAYIM 5W Narrow
Band 2822 <teyd dZ€d. 2 dATe
Beacon $41719] ¢hddt ANAY e g
Wgoz g} G g ofeg gk

(1) Ultra Stable Crystal Oscillator A&

(2) Baseband Pulse 4% Modulation Driver
A A 2 Phase Modulator 27, A2

(3) UHF Multipier Chain A, Az %
S-Band Amplifier 47

(4) S-Band 6 Pole Combine A%, #3 H4

A 7A 2 S-Band Multiplier A A, Az
(5) High Efficiency Ku-Band 5 Watts SSPA
A7 2 Thermal Analysis

(6) 18& SSPA EPC. #dA4 % S-Band
Amp. & EPC. 7

(7) Beacon Transmitter £& A HA|28 A
2}

(8) Beacon Transmitter ¢ Worst Case

Analysis ¥ A543
@®Ka W=9
PLDRO 7%
vlo] A2 g o]H FA A2 A5 [FHS
oltt RF WEZE & PLDRO (Phase Locked
Dielectic Oscillator)E& H L2 39 nlo]zz s
A We] PLDRO (Phase Locked Dielectic
AdN49%4  (DBS:  Direct
Broadcasting Satellite) 415, #old, Y454
& FA7, 8717 T3} & BE vpolazs
AN 2Ro A F23 U dez #gan)
HIdE Ka-banddlX FAAAEE o839
doje] A%, &4, 44 59 dAE JsE ¢

LNB  E&8(18-20GHz)

Oscillator) =
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AT - 7477_]

Loop Filter Freque! Buffer
PLL Yeo VHE Amp Ail;)f'f;i; r Rapinid Amplifier
'lUMHI 93.5MHz X 18.7GHz ‘ :
1M i 2
Reference Transformer 9-356Hz Directional (j__ Output
Signal Coupler
Frequency Range in GHz 18.0 ~ 20.0
Output Power (over temperature) (min) (1) +8 dBm
Frequency Stability (over temp) Coherent to External Reference
Power variation (over temperature) +/- 1.5 dB
Pulling (1.5:1 VSWR) (max) Will not break lock.
Harmonics (typ) -25 dBc
Discrete Spurious (Fo<t/- 300 MHz) -70 dBc
Discrete Spurious (Fo>+/- 300 MHz) (2) -65 dBc
Typical Phase Noise (4) @ 10KHz offset -90 dBc/Hz
@ 100KHz offset - 105 dBc/Hz
@ 1MHz offset ~120 dBc/Hz
Operating Temperature (base plate) (5) -10 to +60 deg C
RF Connector SMA Female

(28 6] Ka H#=9] LNB ZE& PLDROS| TNE ¥ SFEAIY

Ak Qlvh o]y d vxg FAA A=
A Wz w4 (PSK: Phase Shift
Keying)-S At&8kiz B4 AA”oA s rlojz
2Yold A o] HEWRve] Fay PR
2GS B4l HA AlAEe] dolg oY
& (Bit Error Rate) B4l Figt gaks 73
o whebA AFw A o] vlolaR ] FAIA
A~

53,

-~
u ___,

1 r
“‘lv

2P 7R ARAS 2 FhE A
W selok k.
2% 62 ¥ dred Austudss o

A4 4 w49 PLDROY EExolt Fa7
Z o Adduvt w3, 2x 54 2 348 5
ol §-4% A THIE AREste] HdehA o
FAA FH 97 (VCDRO: Varactor Controlled
Dielectric Resonator Oscillator)i AA& A&

Aold, olo) ol S14ud T /e =Yst
o A A4 HAY A4S A W Fx
o 34 W 9@ NE Fuy ol Fx

o I 2 ok
tlo & >
ox do 12 o

Lk
L)
=,
10{_1‘
°
o
_E
H
o
\:l
o
°{N
O
2
e A =L £ do

_.

g 1 7<] = dle]l Fxde =
(Phase Detector) & X—band°ﬂ A AR 923
7} 7453 SPD (Sampling Phase Detector)& A

m

El

$e4 F04 HHEES wolT AN IS B2
A7) 9% BYOZ OIF At FIeA
B3 972 FAFoEA 1129 BY 9407
2249 vgel A4 A299 B PR
M 4 s Z%E Uehd Aol

A AFAE HE2 ot 2t

(1) Ka-band LNB X &-§(18-20GHz) PLDRO
9 VCOYAAEaA ndas E3 A
2) 718 E AEs n8d 8577 2 A
wj7] el AA

(3) Ka-band LNB X ¥&-8(18-20GHz)PLDRO
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9 VCO A% % HsE4

@ 257) 8 A7 A R 45 Y

(5) Ka-band LNB %%§(18-20GHz) PLDRO
9 AdHE7 A= AA

(6) Ka-band LNB ®%&-§(18-20GHz) PLDRO
o AdE7 A2 A 2 Y

(7) Ka-band LNB %%&-§(18-20GHz) PLDRO

A% 5 27

@& Ku A#E Microwave Power Module
(MPM) &+ 7

2 d7dA Agstusts AAR 2153
B FF71e okl 2”7 AA HE uist 2
o] A AR FALAE AR Aok RAA,
dxRoz AFE FEHFE A% sold
pre-amplifier, EAE dAFog ZEH
BE 1EFYPoR oAFHoR FIAJ|E
power booster, 28] AA o]
Z7)9k  AFAEFE7Y Ay

|

conditioning2 1% AAFFA=]olt},
3

state

A4AAE o 8F AT AY TEIAA #
g x54 dde AA%E SZ97] A4

A2 H traveling-waveZtd 43 T2 Fgo]
FAG Fa5 dgdr dojufol e, o)
slow-wave circuit® A A== Azt

primary

Logic and
Contro!

oft

suygor Adgses Az &%
synchronizing A7]& ZA°] F&3lt}, & Fd
Fu5 B A slow-wave circuitE E3A4
== guided wave? dispersiond £°]7] 4
A helix-circuit¥} 22 slow-wave structureZ
ZtE circuite] PR3ty Helix-TWTY FZ&
3A 57FA component® TA DT & AAH L
WEste AAE, AN ARSGnY 45 9
x wWgo] dojuE helix slow-wave circuit,
helix-circuitE A& AR E A Fete
beam collector® TABY, AWM focusings
#¢ ppm (periodic permanent magnet), 123,
Az 48 9 F¥ste g AFFo|r}.
gH, MPM® pre-amplifier® solid state
deviceZ A}§3te] TWTY 48 Aoz AL
g, MPMY 712 Ade, 3719 o5&
SSPAS} TWTO| partitionA 7] 2, SSPAY A F
& EXNE &83td MPMY noise figureE® @
ZA=d Atk module®] total noise figure:
SSPAS] o]5o] 4% £3, MPM ¢ overall
noise figurex AA@o] $A3F= SSPAY noise
figureoll 93 2AH} F, SSPA noise figureZ}
3dB, ©]5©°] 17dBo}aL, TWTS noise figure 7}
27dB, ©]50] 25dB o], MPM9 noise figures=
10dB2 7Hddd. & A7oM Agetnzt st

on R to

Phase Shift
Controller

owaer Converte

High Voltage
Circuits

Power
Converter

TWT power booster

RF

| outBul

(28 7) 288 MHEE7| (microwave power module (MPM))2| =
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MPM< Solid-state pre-amplifier®4, LNA$
balanced power 22}& AF&3HT}h Agilent ADS
tools AH&38l4 Solid-state pre-amplifierS A
At Roltt.

52 Fa4 12 - 14GHz
&9 20W
o) = 45 dB
SS drive LNA & balanced amp
power booster T
SS drived] o] % 20 dB
THT o= 25 dB
MPM &-& 20 %
TWT A%} ~ 4kV
™HT AF 50 mA
Noise figure 10 dB
input/outpu
et A
A At gL oo} 2t

(1) Ku % Ka-¥i= Fa5 tjd o) SS drive
2@ TWT A4

(2) SS drived] low noise figure® ZtE LNA
A

(3) SS drive®] power AAE balanced amp
TERE A

(4) DC bias circuit A A

(5) 717 H simulation tool&
TWT AHA

(6) SSPA 2 TWT#Z integration 34 noise
figure7t 10dBol8}E 2= MPMS A%

gl %oy

III. ITRC RFIC 20044 % A} W&

(1) 28ANAAT ZABR
ITRC 2¢t4] 1203 % A7) 20049 792
FEAY. ¥ MEE "Development of RF

Components and Modules for Next Generation
Satellite Multimedia Systems” 2= AT F4 3}
o] 1299 w&of 7899 dFoe] FHojsie @
e AT 4BES 28 4 AR

(2) 2004 MTT 83| &7}, Fort Worth, TX

AAHdez A9 dx 389 IEEE MTT-S
2004 =3 @ "A I (v, gets) Zb
ato] FE st RFIC AlEl7} 59 Boothh A
Atn AFNE ARESL AAEF BE

2=

=0

< TESAY =¥, 2 HE} JRFIR °ﬂ
A Adste FFUSATFAEITRCIZEA RF
EopelAM 54stdl A5E& 5:7H0}°4 = ﬂ

33
AAIERE,
A7)

AAH

FE AL

e ﬂeaai P

ITRC RFIC AHE FAHQA AEHZ

A g o xa @q
A7253% Y4BAE A
=

Jl->
_u,

ot

(2004 |EEE MTT-S Int. Microwave Symp. &7}
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