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AMSAT (Kasal)
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PSat-2 (Povalač, Urbanec)
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ESA (Gotthans)
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Honeywell (Gotthans)
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DLR (Skryja)

Multi-spot tracking system for free-space optical communication

Geometry of Eart-satellite system 
for projection of optical terminal
into camera image calculationGeometric layout of Earth-satellite system

Tracking of 15 spots/optical ground stations

Reference optical ground station
imageDetection of spot from camera image
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X-BAND DOWNLINK

Modulation format QPSK 8PSK 16APSK 32APSK 64APSK

ACM Format 1 2 3 4 5 6 7 8 9 10 11 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 3 3 3 4 4 4 4 4 5 5 5 5 5 6 6 6 6 6

Input Bit rate (Mb/s)

16
6.
34

2
20

1.
00

9
24

2.
60

9
28

4.
20

9
32

5.
80

9
38

1.
27

6
32

5.
80

9
38

1.
27

6
42

9.
80

9
49

2.
20

9
55

4.
60

9
61

7.
00

9
55

4.
60

9
61

7.
00

9
67

9.
40

9
74

8.
74

2
81

8.
07

6
74

8.
74

2
81

8.
07

6
89

4.
34

2
96

3.
67

6
10

39
.9
4

96
3.
67

6
10

39
.9
4

11
16

.2
1

11
85

.5
4

12
61

.8
1



9

X-BAND DOWNLINK
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X-BAND DOWNLINK
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X-BAND DOWNLINK

Patent	No.	US	6,346,853	B1

• Very good tunability of AM/AM
• Designed for TWTA (Poor AM/PM)

RF Analogue
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X-BAND DOWNLINK

Lumped element schematics of the implemented lineariser AM/AM and AM/PM blocks

GND

GND

G
N
D

GND

GND

GND GND

GND GND

GND
GND

GND

GND

GND

G
N
D

GND

GND

G
N
D

G
N
D

G
N
D

G
N
D

G
N
D

G
N
D

GND
GND

GND

GND GND

GND GND

L1

L2

L3

+-

IN

L4

D
1

L5

D
2

L6

D
3

L7

D
4

L8

L9

L10

OUT

L11

L12

L1
3

+-

IN1

L1
4

L1
5

L1
6

L1
7

L18

L19

D
5

D
6

D
7

D
8

OUT1

GND

GND

G
N
D

GND

GND

GND GND

GND GND

GND
GND

GND

GND

GND

G
N
D

GND

GND

G
N
D

G
N
D

G
N
D

G
N
D

G
N
D

G
N
D

GND
GND

GND

GND GND

GND GND

L1

L2

L3

+-

IN

L4

D
1

L5

D
2

L6

D
3

L7

D
4

L8

L9

L10

OUT

L11

L12

L1
3

+-

IN1

L1
4

L1
5

L1
6

L1
7

L18

L19

D
5

D
6

D
7

D
8

OUT1

AM/AM Schematics AM/PM Schematics
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X-BAND DOWNLINK

• GaN RF MMIC Chip
• Fabricated by UMS

Total estimated (max) power consumption: 810 mW
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X-BAND DOWNLINK
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THE END


