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W3k ECS 77 Mithib):

Despun Antennas Omni

Frequency, GHz C-Band K-Band C-Band

Transmit 4.08 31,65 4.08

Receive 6. 305 34.83 6. 305
Bandwidth, MHz 200 200 40
Gain, dBi min.*

Transmit. 20.5 34.7 —7.6/—11*

Receive 23.6 34.9 —9.2/—13*
Polarization

Transmit RHCP RHCP RHCP

Receive LHCP LHCP LHCP
Axial ratio, dB max.

Transmit 1.8 1.5 3.0=5.0

Receive 0.9 1.5 5.0—=7.0
VSWR, max. @ +60Mhz

Transmit 1.21 1L.03 1.30

Receive .33 1.1 1.30
Isolation, in band.

Tx to Rx, dB* >40 >0 34
Wcights‘, kg

Antenna 1. 14 0. 36 1.99

Support struct. 1.45

Lines & components 0.28 1.18

Rotary Joint 1.25

Despin Motor Assy. 1.81

Total spacecraft at launch — 260

* Measured at lower rotary joint interface.
* Within +10730°f plane perpendicular to spin axis.

Ta4E v—2YVJa4v OET

C-Band K-Band

Function Tx Rx Tx Rx
Center freq, GHz 4.08 6. 305 31.65 34.83
Bandwidth, MHz 200 200 200 200
Insertion loss, dB 0. 44 0.54 0.58 1.28

(maximum)
VSWR (max.) 1.28 1.22 1.17 1.37
Ampl. mod’ln, dB +.06 +.07 +.05 +.28
Isolation, dB

to C-band Rx. 43.0 — 50.0 —

to K-band Rx 63.5 — 31,7 —

4.1 FUFFR
HORKUE 0K Cyy F RO K/ v F o MDA
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GHz it} 5/%4 — T C-Band 7 v 7+ DE — AlG
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K/K, C/ICI3 5V 2Ry FEZEE—F
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RELATIVE FREQENCY IN MHz

H191 40 MHz T — © SRR EL
K/K, C/CiR} 5V 2Ry FESEE—-F

DAJITAGC $hRIZEL 72 578, FIASITH 20dB D
AGC 28 T\ 3, C/ICE — FTix —90dBm ¢
AGC s & H 7712 131% 36. 8dBm DRI ) & 78 -T
W5o ARAFIEZE)Z 0. 0025 dB/MHz DI F TH 2,
NF i3, dlvVgcCNy FR 2 5.1dB, K<V ¥
#1210.95dB ThH O AEAEENE, +0.2dB HFicit
feh T3, #H18[, # 19K, K/K ktr C/C £—
F ORI, (120 MHz) K oBis (40 MHz) €— T
DF 4 VA RHBIZER LT 3, LR O 4 fo£40
MHz N T 2ns IFICHRD 3 THI8ns ThH 5, ¥
20KiciFCNY K, KNY FTWTOA J1 {81
% AM/PM ZE#HAGHEGIZR LT & 5, TWTA AHi
AGC it 49 —9~—10dBm icff7- 1 AM/PM Z#i5:
B 4°/dBUTFICRIc T B Edsbh 3, H5ER,
KE— FiTBY 2 —BERLTH S,

43 FULAPY—=-a2Y KR (VHP

# 21 Khic, K/K R C/C €— FT @ input output
VANWVICET 357 v A+ ) — FHAEE © AR
3o 7272L, AGC OFF QL&D 7 — 4 C#l%, Bl
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EHSE IV RARYIRTRKE— FCOTEBAME—E, ( ) BHEEHERT
£ — F K/K c/C C/K K/C
SPC Meas SPC Meas SPC Meas SPC Meas fi *
T in 34.83 | 34.830000 6.305 | 6.305000 6.305 | 6.305000 34.83 | 34.8300000 R & RR
5
(GH2) out 31.65 | 31.649991| 4.08 4.080002| 31.65 | 31.649983| 4.08 | 4.080004 6. 30
z
Beacon 3.94 | 3.9400000 4.075002
¥ OF v ¥ @B <13 10.55 | <9 5.3
. Wide 120 120 120 120
FR MR
Narrow 40 40 40 40
(MHz)
R & RR 10
MEEDH Wide <1.3 0.2 0.2 0.1
(dBp-p) Narrow <1.3 0 0.1 0.1
FiRESM:  (dBm) >29.5 31.4 >31.2 35.4 1 dB FIf5 E#i
ABIvn | @ EHR —80~—60 —75~ —55 —80~ —60 —75~—55
(dBm) R & RR —100~ —55
- fFFR | >32.5 34.3 >34.2 36.8 >32.5 34.3 36.8
o h .
H.P.B. >25.4 35.2 Hi-PWR Beacon
dB:
(dBm) L.P.B. >5 9.4 Low-PWR Beacon
+60 5.2 7.3 6.8 Tz No. 20D
w  MHz ’ .3 €8 | twra(crv
" MHz 0.5 1.4) (1.2) | W:Wide Band
. 5.5
PETARE | £20 .5) ) .5) &
(ns) +10 2.4 (g :) (2.4) (g i) N : Narrow Band
g 15 8.6
E]
o +1 2.0
P - [<10°/ o 3.1
AM/PM % # # dB 2.5°/dB @
AGC dynanic Range | 55 | ok | > | OK | >0 | OK | > | OK
W ®HE N W <34.6 32.3 <35.8 31.1 <32.4 29.7 <38.0 33.3
SPC : LBt
Meas : fUlsEAii
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TELEMETRY OUTPUT VOLTAGE IN VOLT

\

AM PM CONVERSION IN deg dB

WIW 2.
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P DRSS

C R A

K-TWTA

C-THTAY

r T T T ™ T T T T T T T
-20 -19 -18 -17 -16 -15 -4 -13 -12 -11 -10 -9 -8 -7

INPUT LEVEL IN

—T T
6 -5 -4 -3 -2 -1 0
dBm

F20R AM-PM Zissid:
K/xv F TWTA RUCsxv F TWTA (No. 1) @ AM-PM Z=#i: 4

K/K c/C

TELEMETRY OUTPUT VOLTAGE IN VOLT

T T
-80 =75 =70

T
-60 -55

0 15 T &5 -0 55 « INPUT LEVEL IN dBim
® i » » 0 = OUTRUT LEVEL IN dBn INPUT LEVEL IN dBm
2N K/KRUC/ICE— FTOAHMMNEN 7 v £ b #2K K/KRUEC/CE—-FTDAGCHAFL 2 b
) — B Y — B
BoR FLAMY—dHAOVVEN—TE, () FiEER
K/K c/C
SPC Meas SPC Meas %,}:2: H;ﬁﬁi’ i
W 0.27 ~ 2.17V W 0.17 ~ 1.98V
N, Wiz
AGC
) 0~5V N 0.33 ~ 2.42V 0~5V N 0.24 ~ 2.18V Narrow Band
Wide Band
(input —80~—60dBm) (input —75~ —55dBm)
1. 0.40 "1. 2.12 TWT @ No.
w 1.945V
Helix curr 2. (033
0~5V 0~5V
v 1. (0. 40)
N  (1.945V)
2. 0.33
1. 2.38
W 251V
Output 2. (2.30)
o 0~5V 0~5V
(2.38)
N (2.51V) 2. 230
(input —60 dBm) (input —55dBm)
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Wk KB bk T

5 A = ok M ik il I L8 L fitt
G A KB EIL T LA
ZAFM 148. 270+0. 005 MHz AR RS 2
g TYTYEME L —109dBm (RO R IIBR IR
gy KAV~ L5V/997Y *15% A i 84.01cm
%OAF B i (4 141.0cm
FUA b —FETHK 250 BPS, PCM—PM A T 8.85 kg

F LA b —ZTHE 0.859T - E—s+10%

VY Oy rENE 0.75+0.07 79TV
LAE M 136.112 MHz+0. 003 %
27 T REE 40dB QT

RF il (1 7v 74
Vil=y)
EHRHAE-F
mhE—-F
[l 4 AP
{54 OFF
ZEREEHRDE-F
v I E-F

31.8dBm (B/)N)
37.8dBm (/N

4.5W (FK)
13.8W (fZK)
28.7TW (%K)

() *1 EE#II2HEb ON

W7-2% VHF L/TFHEREN 7 * — 4

= 1, %é}afb& ki il
{ﬁ ) ( 5 7}: 7) JH’ /EL ﬁ
b . . 8600 Hz (“1”)
= avwVFe b=V
b 7400 Hz (“0”)
g ‘ 20kHz (D)
G |vYIvT =Y | 075
4kHz CHD
c | KRTY7cEE o5 | giskH
| o " i
o
W FLAMY— 0.8 250 Hz(Big—L)

LTodiksiz AGCONDEET (FA4F 3y LY
v 20dB) R &N ADT, output LTI, input
MEALTEF U b Y —HIBEREEAEE(LT
WL, output T 2.5V (K/K =— F), C/C =
—FT23~24V E—FEDF L4 b)) — FAHIBEE
85,

#2Ki3, AGC LT hBATMEST VAT
LA MY — Ao T K/K, C/ICE— FIZDNT
ZDOASIES LI NBEDBIRER LT,

#6313, K/IK, C/ICE— Fit BT B5 L4 MY~

EEIMABGil# T
Sy 7 ) FTABE
hF

6336 4%
7 g( 3 31 X 66 51 X 32 [
(1343 x 6 EX12 @)

BTy UK | 165 (85X 2 EH)
K Rit#ET

JE TN 2cmX2cm X250 ¢

pid] EN N—PHvYav

~— 2L 10Q - cm

H 9 139 mA (0. 450V, 25°C, 1 Sun,

¢ J AM 0K

i it 0.2738
HI=HF R

J5 3 150 ¢

A—=F4 VT BUHBIIER T v = 7 404

MAv~vicBid 5—88Th 5,

#7%ic, VHF TT& CHR + 5 Y AR v & TEHRE
M0f VHF FRERZEGE 5 4 —42 %, $F8RILT LA
FY—a=rFY R GEEREE 2RLTE

4.4 KEBEBHRTHEBREND

%9 F~ 11 Ric KB BT ECS BES T HIE
KO b7 v 2R OHBRENIOMEERLTH

45 B B

W12k, ECSEEBFNEERT, TRIE—F K
U RS L 20 I RERIE, W 260kg TH 5,

E b b [
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ICHEE 2 4 Lo o ECS I3Fro Bak-H4i%e 3 4k
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28 FIW 2. wHROWE BEEHAEAFRFER
B8K o=V FRUTFLVA M) -HE—K

(1) a=v FIEE
CMD % b CMD % #
012 BHE—ave— FER 133 Cs<v ¥ TWTA1 #&E ON
023 KNV FEEH ON 134 C/3v ¥ Z{F#H, OFF
025 C,Nv F TWTA1 #R/k—4% ON 135 C,tv ¥ TWTA1 OFF
033 B he—avE— FER 146 C/v F v—av%, OFF
037 K/sv ¥ TWTA ON 152 C,Nv F TWTA?2 T ON
044 K~V F %{E# OFF 155 BEGHREEEE ) L— Y&y b
046 Cxv F TWTA 2 %H/e—4% ON 156 C/sv ¥ TWTA2 OFF
050 IF AMP1 &R 171 IF AMP1 OFF
057 WEARE 2 ON 2021 BEH) S v #EBA 7= T 0
061 TRAHHSORIN 3
227 C/xv F TWTA1 —REFER
065 IF AMP2 ON
246 C/Nv F TWTA 2 —REFER
070 IF AMP3 ON .
301 TBEZAR 1 —IRTETLRIR
071 THROUGH &R
305 C/v F TWTA —REERR
075 K/<v ¥ TWTA OFF .
320 BEZRA 2 —RBEGENR
076 BIELZMAE 2 OFF
. 324 KN F TWTA —REFRR
102 BRI
332 WHELEHRE 1 ON
106 IF AMP2 OFF
- 333 EIEZEHRE 1 OFF
110 Kovv FRERBEENRSE ON
11 IF AMP3 OFF 3o} WEHY X v SR 4 2L —T
114 IF AMP1 ON
115 Co%v FR{ER ON 013 C/¥v F#({g MDA EiR
SV FE2(E MDA ¥
123 BEHY S v 2EB) L— - ey b o4 Coev V2 R
125 CHv ¥ E—avig ON 034 C/RY RREEA =TV FFiER
NV MRS =7V FFi
131 Kooy F 08B M s OFF 035 CHY FREF L=T V7 &R
(20 FvxbY-IHA
% i % b
BERA/EHDE—a v ' — FiERIRE Ch SRS IR
IF AMP 1 /THROUGH &iR ki Kxv F TWTA B
IR/ P R R R Crv ¥ TWTA1 Bl
Csyv ¥ TWTAL/2 BHURIE Csev F TWTA 2 EIF
Ky F HATA v v— 2B
IF AMP2 AGO %EE ]
CHRY ¥ HATAV V=2 RE
IF AMP3 AGC B
Ksvv ¥ TWTA ~Y 2 2Tk 21§ MDA/ £=7 v 5 7 RIRNIRLE
Cv F TWTA1 ~Y 7 Rk Z(E MDA/% £ =7 v 5 F&RKNE
C/Y ¥ TWTA2 ~Y 7 2B
Kosv ¥ %Ehh
CoNv ¥ ZIEHA
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F10K THESTHME E FIVRRYZOBELED
FY 7 b/ ki - o MW E ) RS (W)
- e ey TS At
1" T i )
VYUY | B B | R JE | HEsD K/K €= F 34.6 36.8
J/fE | =X =N | =R =
ES th th C/C=—F 35.8 38.0
35.4 — — _ K/C &—F 38.0 40.2
C/K =—F 32.4 34.6
TTC 21.0 21.0 21.0 21.0 RARR % — 36.5 38.7
AACS 17.0 17.0 17.0 1.4 Rifye—aye-F 3.5 -
EfHr—avE—F 4.7 —
APS . . . . -
0.2 0-2 02 | 02 () —KWER, 29.4V, REEEALEAML B0BA
7 12 4 ECS ! EE.
TCS 9.4 14.7 14.4 9.4 e I 5 %
k
gzﬁ/iz‘-rA 5 5 . & & ke
oA .1 53.0 52.7 32.1
(EPS K<) PFM | FM
EPS WERTYFF 4.3 4.4
I2R % 1.1 0.7 0.7 0.4 FRNY TV FF e TRYTY 6.0 6.1
PCU &1 84.2 53.7 53.4 32.5 BWIERF v REVE 18.7 18.7
> Ve bS5k IR
PCU # % 2.7 2.7 27 | 62 TRILL L2y RV IRUST L 31 | 10
BERY TV AT 4 15.2 15.3
wEAR Af| 86.8 56.3 56.0 38.7 BRRVT v FFHBARY TR T 7.9 7.9
= . .
a7 %mé 5.7/4.9% | 5.7/4.9% | 5.7/4.9% | — —UHERS T 2T 4 .6 .8
- WHRES 75 27 4 7.4 7.4
A o | 126711041 126/110%1] 126/110%])  — ok R 12.9 13.4
FAVFISL—val .2 9.3
KB T BERA VTS Vv—Ya Yy 11
¥ 117/105*1| 117/105%1| 117/105%1] —
A (L5 / BERRAVF ISV —va v 7.1 7.1
2y 7 ) BRI — _ _ 6.4% SRR R U 1.4 1.4
A RIS WAL R R I ER]
- THEY - E—4 140.6 140. 4
&Yl BRI, BN/ EHEOKOMAEERLTNHS
* Ny FYEE24V, FEIAH & LL EOREH
St “® g # 260. 4 259.7

ST T T
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