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NEW APPROACH TO IMPROVE
COMMUNICATION SATELLITE

PERFORMANCE

Manfred Wittig
ESA

Directorate of EU & Industry

D-EUI/TSM
NL 2200 AG Noordwijk

Spacecraft INTELSAT | INTELSAT N INTELSAT Il INTELSAT IV INTELSAT IV-A
Wear of first 1966 1957 1968 1571 1875 1980
lanzh
Dimensions Q.71 mdia 142 m dia x 1.42 m dia x 238 m oA x 2.38 mdia x 527 m acrass
058 m high 067 m high 1.58 m high 7.01 mhigh 701 r high solar sails
.71 m high
On orioit wegnt g TE Ry 152 g 585k TAE ky 020 kg
End o F ABW asw 125W SEEW oW 1220w
sy peiwr
Total bandwidlh 50 MHz 130 MHz 360 Mhz 450 MHz 720 MHz 2250 MHz
Metional capacity 240 240 1500 S0 11,000 plus. 24,000 plus
twarway 12lgphong 2TV channels 2TV channels
cicuils
Design liletima 1.5 years 3 ymars 5 years 7 yuars 7 yaars 10 years
Spacecralt cosl SEM 35 M 345M 4 M S1EM SIEM
Launch cost F4EM S4EM M s20M $20M $E3M
Gest De- neieph ] 523,000 $11,000 £1,600 3810 494 £200
uuuuuu
Canlrachor Hughes Hughas TAW Hughas Hughes Ford Agrospace

INTELSAT VI

1908 (planned)

L6 i
117 mbigh
1B kg
2400W

3380 MHz.

33,000 plus
2TV charnals

10 years
$140 M fret
Tive satelites)
7

Hughas
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Mass & Bandwidth Development of the Intelsat Fleet

— Satellite Mass [kg]
—— Bandwidth [MHz]

1 | |
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Cost Development of the Intelsat Flest

1985

— Satellite Cost
—— Cost per MHz

1970 1975 1980 1985 1990
Year
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Mass/Bandwidth Development of the Intelsat Fleet
T T T T T

— Intelsat Fleet
—— Moores Law with A=087
T T

1975 1980 1985 1990 1995

Year

Basic Idea:

Justification for this Approach:

Moore’s Law for TWTA’s and Antennas is assumed to double
performance every ten years.

For processing devices Moore’s Law is the one for semiconductor
technology, i.e. doubling every 18 month.

Moore’s Law

A =AM
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Moore’s Law for A=0.6299 valid for semiconductor technology.

A doubling in performance in ten years is obtained from Moore’s Law with A=0.933.

Complexity vs Performance

toores Law

— Semiconductar Techology
—— Payload Technology
T

5

Time [Years]

T

Dimensions 55 * 55 mm

Power Consumption 6
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Satellite

Onboard
MODEM

Transongler

Onboard
MODEM

MODEM Satellite

L A
g

Total Cost is given by
Cl(M):M*Al(M)M'1

Cl... Replacement

C2... Replacement with Redundancy
C3... Addition

C4... Addition with Redundancy

Total Cost
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Skyplex ASIC’s 360 KGates
360 KGates
260 KGates

EuroSkyWay UMCD 360 KGates

Rad-Hard FPGA'’s < 1 Mgates

Commercial Grade FPGA SoA < 10 MGates
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Today we can launch Rad Hard FPGA'’s (< 1MGates)
And implement In-Orbit Programmable Functions




