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Multi-spot tracking system for free-space optical communication

Meridian T T(pr,Ar,rr)

States.COARSE_TRACKING

0GS: 0GS2
dx: -18
dy: -20

(¢0,20,70)

Camera imaging plane

re = 0m

\ Camera image

Geometry of Eart-satellite system
for projection of optical terminal
into camera image calculation

/ Binary mask

8000:' Binary mask
=~ intensity

threshold

Tracking of 15 spots/optical ground stations

Reference optical ground station

Detection of spot from camera image image




X-BAND DOWNLINK

OF TECHNOLOGY

Modulation format QPSK 8PSK 16APSK 32APSK 64APSK
ACM Format 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Modulation Index 2 2 2 2 2 2 3 3 3 33 3 44 4 44555556 6 6 6 6
N O O OO O O O OV O O O O 0O O ON O N VU N VU <& VU <& d <
. H O 2BRINRANRISIBIREISTFTT2s2an
InputBitrate(Mb/s) G o N < 13 4 15 H B N F I~ F < B O DGO E D AM DD 0O O
O O < 60N o0 N OO N O N A N AN & o< 14 00 OO OO +H «+H
— N N &N n N N < < DO N W O N0 N 00 00 O O o o
315

Preselector LNA BPF Mixer BPF IF Amp BPF Mixer BPF DSA  ADC Driver ADC Digital Filter I, MHz N

#* g

i I

i I

- l l -
PA Driver ~ LPF  Mixer LPF  IFAmp LPF  Mixer LPF  IFAmp  LPF DAC  Digital Filter ﬁ:ﬁ: ﬁfﬂg ‘;‘32



OF TECHNOLOGY

X-BAND DOWNLINK
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* Very good tunability of AM/AM T T P e
* Designed for TWTA (Poor AM/PM)

Patent No. US 6,346,853 B1
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Lumped element schematics of the implemented lineariser AM/AM and AM/PM blocks
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* GaN RF MMIC Chip
* Fabricated by UMS

LINEARISER ez

Total estimated (max) power consumption: 810 mW
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PA only: EVM=9.1 ACPR=-24.2 -24.0 -47.7 -47.6 Power=38.5
PA + APD: EVM=5.4 ACPR=-28.6 -28.5 -49.9 -49.8 Power=38.4
Hard Lim: EVM=2.1 ACPR=-37.6 -37.4 -52.3 -52.3 Power=38.5
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