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Active antenna
In an active antenna, one amplifier is used per antenna element or subarray. Figure 4.2.1.4.1. 3 shows
the principle of the transmit function in an active antenna.
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Semi-acti '
In a semi-active antenna, a medium power amplifier is used to amplify a low level signal to a limited
number of antenna elements (on a mechanical or electrical sub-panel). Typically, the number of
elements can be in order of 20-50 elements (and the corresponding number of sub-panels is in the
order of 50-20). As in the case of a passive antenna, beamforming can be either in the form of a fixed
beamformer using a hybrid matrix network (e.g. Butler matrix) or in the form of a steerable beamformer

using phase shifters (based on dicdes or ferrites). However, the beamformer and the power dlvndmg
network need to withstand high power levels and have low losses.
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Fig. 4.2.1.4.1-2: 'Semi-active antenna with distributed TWTAs.
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Figure 2.9. A typical large Earth station layout. Reprinted with permission of the pub-
lisher. (From The Handbook of Digital Communications 1979. All rights reserved.)

EXV;L‘a Ty

Rva

a6 Cetbn

Tunleov

hopu{oo(oukw' Eadlod  E8dgous ~Meydn Mey¢dah.




[image: image19.jpg]2PANY wgmhopy W3ageR w3y D n sy wiswdidony e3uamiy  D/q
nodyshyx Ay nogdpdog OTuy <43 migiag e
@B ey <ezr0p39p wany  Lml rofjend rocdo 30910 Lwo

| <eg2f3n otel3 <ol pog
ﬁQ\\ﬁv@N 3.%3&3%04 TN a| i«?ﬂ%\@_ﬁxd Mﬂdﬁs\

> o wAE
\T X ETRIE}
SN aow — Q n JINOWYYH
CITAAL AL
| ISP

38vdS vl
on [ MIE
o 0
[_3wixd ¥310 on froy
N HOLIMS O10Y |

SAS

¥3IM0d ONISSI00¥d

7 WI0oN
€3S AL H | e wwa =

|

|
= %S
% INd SNLVLS
4 "
s —23 WOL1 7 1INOD .
AL . xbﬂ . wmllly SW3a0w W3LSAS . __ldo3onve3sve . -y . . o _
-5 AL YNNILNY

3
2

NOLT |

T A¥14sia
SW3Q0

7 -

SINEQ
AR 2 [ 0W||_ ® SHOLOK
m | [ 1531

4IND3 NOWWOD 2d0S

| woe S:noo\\m x T2
- [T o T e e e e e e iy
39vds | . ssae | 2= /Aqw
e ) v
- _ YN - )\ﬁ( 7 '
210 E _ ) m\,/ = ; win | ' VANILNY
\ m | Qll YAOY A 1wo 0108vYYd
g | posis | -
2000 : |
S | wi |
o | |
X L _Sisw1 i

10410 o aow3g
C3QIAAL A
SW31SASENS

FAIIIYAL e e ed
IYNOILIOaY —





[image: image20.jpg]PUOlJD\ Epa)pdtewy  pla kdaored
1
Wnhakes  Nafoppedbus
1 5 T _
NONCOHERENT FSK
M\ Davd tutu /Z_r;
e
ivd,\pa Ww> 10 | 1
E COHERENT PSK COHEREST FSK
C i, ‘ .
% 2 erfc i‘—Eb/‘ ' erlc‘/;c
o
107 |-
E DIFFERENTIALLY
& r COHERENT PSK
o« |8 -Eb
% 107 | pe No |
i =
O ‘
= C
e L
=
T 104 |
a E X\
3 =
S r |
f \
107 |
|
L
10 | ’
10-7 F L 1 1 1 L 1 \ i
8 -6 -4 -2 0 2 5 8 10 12

SYMBOL

SIGNAL-TO-NOISE POWER RATIO, n(dB)

Ep

n = SIGNAL-TO-NOISE RATIO (dB) = 10 LOG —-

WHERE %erfc ()& L %%

if3f

V2i X

tin

7 dp

REFERENCES: MODERN COMMUNICATION PRINCIPLES,

STEIN AND JONES

BUREAU OF STANDARDS, TECHNICAL
NOTE 167, MARCH 1963

“Noyos 64 liates -

—ﬁ{w\— é’qou 3o
S[v 14B)




[image: image21.jpg]TYWKA MIKPOKYMATIKA EYETHMATA
METAMOE HE l sl

Toaica Unfaka Mipokopatiwd Evustiliate.

TV Avdtuata (CH) Todos dialdppwbns - Puoios heca'dobu)
g 3.6-4.2 8 QPSK—24 Mb/s
Ta Pavie 10.7-17.7 4 QPSK-—200 Mb/s per channel

14.4-15.25 4 QPSK—200 Mby/s per 'channel
17.7-20.2 4 QPSK—200 Mb/s per channel
3.7-4.2 4 QPSK—20 Mb/s (TD-2)
HmA 5.9-6.4 8 QPSK—43.3 Mb/s (DATRON)
10.7-11.7 4 QPSK—40.15 Mb/s
10.7-11.7 4 QPSK—70 Mb/s (MAV-12D)

, . 17.7-20.2 4 QPSK—274 Mbrs

M. B()L Tano «— 3067 ASK—100 Mb/s
‘o 29.92

T )t -_— 13 4 QPSK—35 Mb/s

11 !
AVdﬂC\/}m Tov Biezdor  Tns Beée

Meyi6Ca 1cavalia quid>
ap. Kavay v Xava)a
XPOV0R0Y - Afo6Caly LP ol vidto ZwVr 6V oty luv
TO6Tuba  Gisapmpis  (mifey) Mifaw-tek / GH?z
TD-2 1948 4000 5 480 3.7-4.2
TH-1 1959 4000 8 1860 or 1 5.9-6.4
TD-3 1966 4000 12 1200 or 1 3.7-4.2
TD-2B 1968 4000 12 1200 or 1 3.7-4.2 )
TH-3 1969 4000 8 1800 or 1 5.9-6.4
TD-2C 1972 4000 12 1500 or 1 3.7-4.2
TD-2 1973 4000 12 1500 or 1 3.7-4.2

TN-1 1974 1000 12 1800 or 1 10.7-11.7

Moo T Xo> Xa{)ak,fmto:(;pj) ME 2od1 36 eV Erkdvas TV,
Tl—llr-TYIXTIILIIVIII ‘A

“  Noyos GujraG>

G\ \vas Aoy ~
Gopupe 6¢ AR

Gopvpo  vr
civ (@8) 7

10+

*10
Olllxlnlill'llllLLll 0

0.01 0.1051 5 10 90 95 9899 99.8

(le €0€Co . Ta&gaiutwv p





[image: image22.jpg]a4

EQAPMOIES TEN MIKPOKYMATEN 2712

THAETT| KOINENIEZ
o S cfc
¥ — AIAITHNIREL ETIIKOINSNIEE FOmMA .
' I digsinpogdora . Tnes dopydopor & TOmMA
COMA

W K-
— THAEMIKOINENIAKY ZEY=H HITEIPEN MESZ doPy poPe

Tawtieor = Friprieds avafera dorh

~ THAE TIEKOTTHIH [ renis te -:»:/m/:;;/ MESE AoPYpoPEN

1

— MikPoky MATIKH ExqonnH JPor PAMMATEN TV

ction Anc/ Banyi’nj)*

¥ - RADAR (RAdo _1_),325

4r7'/fum, /]M/.‘,’ 5
w, edaxn) aupoy, avierty . .
cdérxm LuMa;o/a,'M ““/’0@0,{/';./:/ AT —apopvariy Al pyy,

AQK‘(PO\/\\&\ Mg(ﬂ\"{'\"fc‘péqﬁlg("ftfho./ll'c Way fare )

Gurpari qpun epos 1pisfy oy [FEC)
Cy “\VQAO“\W M Cei 90 1
: AM — B= 10 7

‘ Senopnn
Lenopnn  FH T g= 1o Kz
.51,/70/‘1114. TV — ’ 6 - 1/ g /4/4/1

Meta 8ol (,}n pralewy  En i Gv

PS¥ — Phade Shidt Keyim
FSk — F\‘equé"c«a 3> LR

ASK <= Awmplitude » B
QPSK 5 Quadyature PSk  (wi 0° 90° 180° i 275)
- ) |
gal—m.ké FDM A, TOMA — Freq, Time mulips & RPSK
€

N a
CDMA  — Code Division Mmutt. 0((%\%11‘ Spread Spéctrum,

SCPC - Sinale Caynier Per Chanyel.




[image: image23.jpg]J010TIKY MEAETH r1:kPOKYMATIKOY THAEN 1Ko/ NEAIAKOY

AIKT Yoy ME TJoyodEKTEL  ANAMETAA0FHL

3F’uéim}ﬁ7; agairigit i MESIITH AToAoLH 7oy KANAA0Y A1AA0 LR

wov crpaiver  HEIITON0 RIH  THL L1481 QOMENHL  ToIoTH7AL TIAKPODOPI

JTH MONAAA Toy XxPowey 1A AEAONEND OGoPYBO KA1 Mf(/:fa’fﬂxrffafc

Prodo EoAAAATE. f KAnAN d14doIHI ,

g - o } ED L L@»—}E;ff o

4 ’t

o

i
|
|
Tofnod¢erey {
|
_Avaptrulorry i

~ e e - S = —

Agairngm. lTeu'z o Anopovwou srifure crofinmy ano onpd Amday
Lieduarrey Jygn : Kpien  bingopériews quyvorirav Ingnmy kad fLnofnrg

] 448
=z Mreras -
i3 .

E y ; .
” udgpanpa padpidws eco1 Aepaod €87y wrafera oo %y

/Bymm Aa};;eq 2 MEpieronoinoen v M/WJ m‘-,am)h'y W/wwy'wv /éandwu//i/

Liduriwg dyne:  Aufaon 7y burwtnzoy  Aectovpyiog
S S L

&=l

-
= 4”{1»60)’ ééyw] - Ué/fznfli[m'm anddorn Eveeluraw
— Miporepe kepaiss - Avinem azgpotgavpitry &facdenéng
- Auknén ) efatdoning é¢
éwdives Ppax omrwéng

/

frallavr '”{' Do - Yobneny Gyvirnzas & Emlom peyadutip) kepaiag




[image: image24.jpg]Enpa exnopnn .

/ /M{wu,m. Anyns
I,Z:,’oloi;;}/—'l 775//!76¢ }»
'y

———PlAéxm{ '»- Ufzoo/a:.s/zé
Kwdikotomay

.4 lIU/(Wd/Ko 1o ’1]”)
A ! ’ vl pa !
] Y P A

A
i -

[fl};a_: 3"}1}&1}

dia Jpappa Badps dwy JEVIROY TUTT 74atoS gaieomarviag (Sha nm 0’7)

s _Jlnyw Tinpogopras o Tfopna
- ///Mrm& whara o/:ifa; — Kobrwnorg 4 feragembhnri To 4 nlnpogopie

= dwpnre tapte 66 sleerpino wha
o ’l'qp»mxa' /«m angda tyory Er/ywr | drapooduver CLIEPTEL

- ALiveq - K;/om'a nqa/m}y

e favad: diadooms

- Tladntixn ypapp peragopas g xvpazodayos
- /700;//147' ,ufrafalaa'{ /lf EvioXVTES /"V"}’”"Jd’“
Jla viéoady) Ky TIE VI EY enikorvawt &

/107/' fl( 7™ ﬁaéoo/uv} J1odocny //ro/;a;d//'O"(

Jewmg Fﬂ/ﬁ} orav f/(au/lf ernoiny HH wharwv

Kz/m/a o 7[4,4,' JopuBo

Lvgrnpin aposap ap‘y

2idrpa

SMaeTes ,
Ao Sray opfew 6>

o T .
h Ao \ch\vaﬂ [ Abrafavo - /’«[a/wwwj ”C‘""'J ’

,7/70/,(,' va €nnpid J€1 T bata

4)-‘ /‘H/Ld odo ro wermha .

Ayyia CRT - Tajeopuon,

Tadetveo - Tadervicos cerunwmy ,)




[image: image25.jpg]Svalducrim dvm : Avbuou vy ovxviomsay Aerwprias  cad
)[/)4/'011/ ﬂ(yw)ui?oéw N/)a/wi/

(+) '_']
- \ (
— AvEnon anvda fin @di«u/ - Srigqvon qviwvay
=~ /‘/,n/oa'tgou ovigyin owpuioy /m'//[ﬂj Kt;oa/ai/

7 . loyw  avknpévov
— Aulnit 1y anvivasr) /'Ha&./ [t ' .
- . : avtpie)  popudV
ﬂru/‘f{ué‘ﬂw yro Jothéro

, v
o7 l/}'/'
§ 7 4 dyin +w worows-
Mbwon tov GBorovs ;/zawkwry

¢riatar1any _ /

T J1MBIBAIMOL (#) tad (=)

badJattiey dire  opidéwmon, o avapieradgan  g¢ ,h//uiy'zf;aa

voktrou [(Topyor srnpclyy eepaswv, foveal

! f‘,’// N‘)
~ ~

. /lw)u'z(/;/-r, ol its - Avluon rorzevs
Py éwr'l/“ﬂfvng 27
— Ak 1Ry anstimon razustévry
heraly amﬁna/bfﬂlb ¥
v Alum +w 180wy

Mewrn TV rrs /

, EYM3IBALHOL () cas (~)

4.




[image: image26.jpg]0{'77/-"" or .lb‘/za Zo JM/D:’ /mr//m/ Wﬂu;auidﬂfj

Y Jiddorwn Tov GWTOS 6IIS OJTIKES tves

avaJverat PETYM xpyos Twy X165 eV
OPIaRWY TUVIN RWV OTIS aTUvVEXELES.

© Opototnres pe tovs pecaiditods rvbarodnyyy,

G) ?ud/a[ Kvbatody ymea oy

(77) (tobérpiecs napabopsw oy rai avesbaldics
npokalovv Jicypepom Jevrepfuoviwv
putjﬁw'v Ja’w7 TM) .

e liafop €S ano Tov) /tha,iallou',l rvbarodmpo.

(7) Pydjoi arrwofoAiag retd) attomy modes)
JoU TUvEIT BEpovy Ty cuvODILES and AFIES

(3]0, anwicies wvharodeyqom) oroy Leraddiwovy
whatolmpoyy ofe/ doveal kypia Tryv renépadocvey
a/w,v,po‘rf»yza Tav  heraldiccwy ToXwha cawv

avu déta  crov) /mdfﬁ/a/wy) wharodorsod)

T onried lojasy qubaze)  of and Aées ofbdovia

cé gawdpéeva oeilaomy, anoppo§mory
tadw) rar  6fF [mﬁfr,om.{'/ ndpobiop 6 oeis .

(iit) O; e&igwaty raxwell Jév iwavonorovvral
ano avelaptntoy TE rxar THM pulfov) 3
Jovmomy alda anarrovvrier sai of 6 gnigra ”j;




[image: image27.jpg]ESAPMOrEL 11 HrPokYMATIKEY TExel1K P

ITA  derokyHATIEA [ L1 blwave ) cyrri/rdrA

01 efappoyes €01 dapBayovy

(1) Avddven rar oxediacn dJiardEeav

JLa gwrokypartiky) Jiadoon
(d1adoon e onrika fajan w‘/aro:]

[ﬁ} Avanrvén rar oxediaory ocvorevwy

' wou wvedwpatwv ya diapopfwam,
anodiapopswon rai enclepyaci a
oNpa tav HE plkpokvpariko fu;oor Jwvns
TUXVOT) rwV KAl (epovba Tvxvornra
6TmvY ONTIXA 776""’)(’7‘-

(1) Avdnrvly rxvedwparwy pia eneleoraria
Ppacieay [aivag (baseband) e eypos
" ouxvoryrwv Twy pikpoxvparixrny tilm).




