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ABSTRACT

Before an actual military communications satellite is designed and constructed, a feasi-
bility study should take place. The basic functions of such system can be observed and
demonstrated in an X-Band payload simulator. For this purpose a Payload Concept
Model (PCM) for X-Band payload subsystem has been developed to simulate the work-
ings of an actual military communications payload. This paper explains and illustrates
the mechanical design, manufacture, and integration of this PCM. Basic RF tests also
have been performed in order to verify the design requirement of the system. The results

demonstrate successful development of the PCM and operation without RF losses.
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713 Ytk

2. MAIDH

2.1 AT
T 49448 PCME 914 B4 FA 7] (Transponder) 9} 3@ A 4 sty a2 FAH, A

o] AZEYE E§dl= A8 Al SA] A8 (Test-Bed Measurement System; ©] 3 TBMS)3} 28] =
A F54 AR 9 AEE YA EAL HAE H=E &30 A W s aE A4 AlxAae

ATAGI A3 AN TAHE FE R DA VS 9T, 25 9% TS A8s 5BAEA

E 5E/4F A MY BA FE Aol AEE] Astd 5F € 5 24 g2 7A%
t HZE H=Ee $54 Aol gjd 2o AgRE 7%t Z4F A S P PCMO F2
716 S o3 ATHE NI AT A (F) 1998).

2/erE B A 330 &4 2 dHY 548 2AE F 3le AR 34 7

F8 2% A (Test Point)ol] 2% A9 &< 913 G ol 2 AF
(3) 3% 23 Faa e A3 #4

(@) FAE A5 AFS FE A A/slE FA Fopg e

() 270 A Aze] Add Az

(6) 3t& B2 F¢ gl W] AF 41 (7) BIZE WS 7F A F Ao} 2ZE o] <)
A7t 7He EE 743

(8) 29119 ¥&7%



20 d8
(Inmet 2066

-20M)
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E4 (Loss) & ZFole 7MY o] 3A U2 £ &0 AHAAR Aol & AHeshA &e Aolu=
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ol AHE R AY ¥ T 34 4‘@01 30]@%—:—“] < HL&3th Aol g
A& Fat4 93 Connectord] F7/, A4 do] & #8to] 141mil (3.58mm) 2 2% 5+
A A E Semi Rigid Aol &2 H4 T3 Jg 6mm, ﬂi %}?@JZ}E 45°, A Ao 25mme] A A 7]
&g uskth. PVCY 9 2 #ed 3= Test Point-& Flexible Aol &2 4 F3 ¥4 & 15mmE 314
Connector 29} A28 AA sl oo wg Zol & AdA - ALsl3h
2.3.5 TRH A% dHE

PCME R EZH] 45 A2 S B3 A4 728 =4AE 7 80 4 »EEL FE 2
AUANE B8 o2 FAEI 93 28HY, SARF) EEUNY dAL AolE e

_'Y_“ 1o oy
2ol



MECHANICAL DESIGN OF X-BAND PCM. 517

Connector 2 o] Fo{zt}h. §F 2252 LAHE €& AN AT Hre AA £ Wy 47
o] m2 gt
2.3.5.1 st=440f F|E

FEN} HE2ER, B E AAE 52 712 B UALE ol &5te] Fatsie J| 2B oA ¥
o2 VAR AFEH A FHAA P AR Heol& st 92 Mwko] Fatdn 2 E
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oju JFE HEL IFFAL AAA YA FHE D gonz R o] EANEL QXA U
AHUNC)Z AAE T ey 5] 5] F8AEe] nlgA YAtz #2438 Holdu wg
A7k SolstEe #ETR ] A 77 AA N A4S st AAF FA 9 nHUYALE AHEsid T,
Wil Al Azl vgle B39 49 A JAHE ae A gsigi

E Aol ey Au2 YA A Q| Insert o] 58] LhALAF ¥HH (5 Thread Method) & A}&-3ch. &
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ol & Er ol RFo A& IA HolxE B E T 1¥Ho] 87HE RE AL Eo
WEFol 7 Altol A 3tgtel whet REFAA S PGl S v AAY AHE RF BL A 2H
Aol o5 T S v  Uck EAQA WELe] Agyye Yzt do) @ ¥xe] o
uF & 7] (Heat sink)E 528} A} Fang F st 7204 WZdstes W So] glg}h. A gjAdds &
dlo] Z (Heat pipe) & 3@ ol A28l 3 vho] = W Rof A 4d Wul & £8A1A Wasis 9y
st slth. ol W& e 7 g A7t 275 E 5% ¥ F2 Thermal FillerZ H&W o uj2
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b}
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¥ 1. PCM H-#9] Aaaky ol A} ALk

No  Equipment EQ. Mount. EQ. EA Screw
Hole ¢ Type Length(mm) EA
1 RF STE 4.6 1 M4 11 2
19 2
2 F.A. 20db 20W 4-40 UNC 2 4-40 UNC 5 8
3 Test Coupler 2.64 14 M2 8 28
4 P.A. Kit 6 4 M5 5 8
5 4:1 Combiner-Link 3.5 2 M3 14 4
6 Input Filter 2-56 UNC 1 2-56 UNC 5 4
7 Switch 2.8 2 M2 18 4
8 LNA Kit 3.08 2 M3 8 8
9 Isolator 2-56 UNC 12 2-56 UNC 5 4
6 16
8 4
10 650MHz D/C 3.8 1 M3 5 4
11 650MHz L.O. 3.8 1 M3 5 4
12 1:2 Divider -7 GHz 2.64 3 M2 14 6
13 Channel Filter 2-56 UNC 2 2-56 UNC 5 8
14 CH-Amp 2.54 3 M2 12 12
15 7G/470MHz D/C 3.77 1 M3 8 4
16 Active Processor 3 1 M3 5 8
17 470M/7GHz U/C 3.77 1 M3 8 4
18 Reference Oscillator 3.8 1 M3 5 4
19 1:4 Divider - RO 34 1 M3 22 3
20 7G/470MHz L.O 4.17 1 M3 5 4
21 1:2 Divider - 470 MHz 3.03 1 M3 16 2
23 SSPA 3.4 1 M3 29 4
24 Terminator 6-40 UNC 3 6-40 UNC 5 6
25 Test Coupler Bracket 2.2 1 M2 5 4
26 Isolator Bracket 2.2 12 M2 5 24
27 Terminator Bracket 2.2 2 M2 5 8
28 CH-AMP Bracket 2.2 1 M2 8 4
3. M=t W =g
SRS (D-i%/RE}) 7V Aol Je dAE AP st PCM Al Fto] AYPHAYT. FREL

% Al ate} 712G de] 4 2 7, B2y ued 34 2 723ER 924 79, 2FEAX
29 34 58 /1 dt PCMAS] R E AR E A Al 34 & X 5o wil Az 7t
TESAAGY Ao 7t Fo A5t BELAE F Jonz A7t B & T FEF LAA
Foll @t =g @t 53] §F AolE2 /tF F AF AAY] @8 Toz A% A5¥A bs
dol ddomz 3lo Arzxg AT 2] HF Jurt S8=HA RE R FS 7T 2HEH ¥
Zo A E Gt G E AX e gt £ Fo] FAEH = BERFAN FEA X EH-*] R e
2 2R 52 TG AN FFE A ojel @ FrkEe] dREY HF HAES 4] 9
e BE AZXEIN RES 2H T 27 5= A F ¢4 E PCMels, 27 62 RF 54 A8 S 9
8led Test Bedell d 2 PCME Ho{ 33 ot PCMe| 2@ dit= o537 2o}

(1) Blo} & Aol 712 F 3

(2) 7129 Ao xR 3
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2% 5 A3 ¢AdE PCM.

1% 6. Test Bed$} PCM®] Set-Up Are].
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(3) #E AANS ¥ FY 23
(4) RF Flows] 42t 24802 $E4% stol B4 $5 AclE 2 olwelel 4233 ¢ v

_1_;’1.

(5) Flexible #|lo] & =4 & &%

(6) st~ a2 ¢ A%

(7) Test Bed9) 9% #Hol & A2

4. NE % "I}

A E PCME EAFISE B4 A1FS AAlste F4AQ 7Hge 78 A58 F71Ed 7HF
RzAL AL 48A x7eln 5 A REOYE Rasted FEsty 28I} 59NEE
FPsin $4270 59 ¥z L neld ¥ BHAR-L FIA F=th PCM 71 A1
Z AA) AL $59 BAFRE FEE A% 24 R F o)A AAE S} AATE AdS

o odr 2 4
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ATTEN 20dB

RL 10.0dBm 10d8/
GAIN 7 Flaﬁness_ﬁro
minal
SPAN
200.0 MHz o
D T A e = =]
re A
s “ ; \
; / |
R 7 O S
CENTER 7.500GHz SPAN 200.0MHz
RBW 1.0MHz vBW 1.0MHz SPW  50.0ms

2% 8. ©]% #H 3 = (Gain Flatness).

Fol dAdol 9 g3A S %-4 aglstlnt. ole| g Az 9 W= RFEAAIZ o2 Bde
& Aed Agdaes 28 7,8, 9, 103 g}

T 7Y 8 O &Y 4z "‘EHE“ HEx J¥d 259 SSPA FuolAM S d 435S vw
FARAoZRHE V57 FEF o] 22 H gho] 483 (Linearity) 0. 2 W 3}51-8 Blch 13 8o A
¢} o] o] 5 HHE FL 2~3dBm(Peak to Peak) 0. & A ~Elo] ol E Al & Holw SXZadz}
TEAL] TEEH USSR A o) 28 U3 AuEe o]S HHE e PCMY 71A

TZ7FRF &4 glo] 2 HAlE0] 433 A5 2 S AL BodFrh. £ Al 2elo] 2y
£ &<13t7] 93l Spectrum Analyzerd o] &35le] el A s A AHE &A%t PCM H &
T A5 (28 99 sl A FH Y A5(2Y 10) HH L Al LA|sln o]= Al A" o]
AFEE RT3 ot PCM HF Y HSSPAFT Y] 28 ¥l & -30dBmeo] ™ 818 3 &2

ol
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