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Robust QO-100 portable station 

based on ĂADALM Plutoñ, 

ĂAMSAT-DL 6W PAñ and 

ĂQO-100 LNB Supply & Clockñ module



Agenda

ÅShort QO -100 Update

ÅPrevious portable operation via QO-100

ÅNew portable concept

ÅDetails of the implementation

ÅOperation



QO-100 NB & WB transponder

2400,000

RHCP

2400,500 2401,500 2410,000

10489,500 10490,000 10491,000 10499,500Downlink frequency (MHz)

Uplink frequency (MHz)

WBNB

WB

NB

H

V

Polarization

BW=8,5 MHz
BW=500 kHz

Source: DD1US



Bandplan since April 3rd 2021:

QO-100 NB transponder
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Uplink Downlink

Start [MHz] End [MHz] Start [MHz] End [MHz] Available [MHz] Comment

2400,000 2400,005 10489,500 10489,505 0,005 Lower Beacon 10489,500 MHz, CW F1A 400Hz shift, + guard band

2400,005 2400,040 10489,505 10489,540 0,035 CW only

2400,040 2400,080 10489,540 10489,580 0,040 digimodes (500 Hz max. BW)

2400,080 2400,150 10489,580 10489,650 0,070 digimodes (2700 Hz max. BW)

2400,150 2400,245 10489,650 10489,745 0,095 SSB only (2700 Hz max. BW)

2400,245 2400,255 10489,745 10489,755 0,010 Middle  Beacon 10489,750 MHz, 400 Bit/sec BPSK,  + guard bands

2400,255 2400,350 10489,755 10489,850 0,095 SSB only (2700 Hz max. BW)

2400,350 2400,495 10489,850 10489,995 0,145 mixed modes (2700 Hz max. BW) & special purpose

2400,495 2400,500 10489,993 10489,997 0,004 Multimedia Beacon 10489,995 MHz, 7200 Bitsec 8APSK

10489,995 10490,000 0,005 Upper Beacon 10490,000 MHz, CW F1A 400 shift, + guard band

Special frequency: Uplink Downlink
International emergency frequency  2400,360 MHz 10489,860 MHz

QO-100 NB transponder

Source: DD1US



Bandplan since February 2021:

QO-100 Wideband Transponder

Source: AMSAT-DL
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ÅShort QO-100 Update
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ÅNew portable concept

ÅDetails of the implementation

ÅOperation



Previous portable operation via QO-100

Previous solution was based on an 60cm offset dish, AMSAT-DL 

transverter modules and an IC-9700 all-mode full-duplex transceiver

Operation without a PC is particular fun on field days, in the summer on 

the terrace or during a school contact, because it conveys the classical 

feeling of sitting in front of a transceiver and using a

normal microphone and loudspeaker or headphone.

This gives young participants in particular a better feel

for radio technology, in contrast to a pure SDR solution

where they sit in front of a laptop and it feels more like

a social media contact (WhatsApp, Teams, Telegram).

Source: DD1US

Source: DK3GV



60cm Kathrein offset dish with 

AMSAT-DL transverter on feed-arm
9

QO-100 portable station

Source: DD1US

145MHz

430MHz

10MHz
+11,5é+15,0V

RX-IN

TX-OUT

MIC-IN

REF-IN Vs-IN

ICOM IC-9700 full-duplex capable all-mode TRX

NF-OUT

Source: DD1US



Downconverter V3d

 with GPS-Module V2.0
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QO-100 portable station

Source: DD1US
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ÅOperation



Targets for the new portable QO-100 station
Å Easy to transport by car or as checked baggage (robust, compact, lightweight)

Å Quick assembly and disassembly (few cables, fault tolerant, simple status display)

Å Robust weatherproof design (rain, wind, wide temperature range, hermetically sealed housing)

ÅWide supply voltage range and low power consumption of the radio unit

(SDR close to feed, 3W transmit power for SSB, 6W max., battery operation possibly)

Å Silent (no noisy fans)

Å High frequency stability without locking to the beacon (operation with and without GPS coverage)

Å Good receive performance (60cm Kathrein offset dish with POTY feed incl. lens)

Å Allow operation with the operator further away from the dish (few cables, large maximum cable length)

ÅConvenient operation incl. digital operating modes (FT4 & 8, spectrum, waterfall, multiple receivers, é)

Ý SDR-based solution connected via network cable to a laptop with headset (software = SDR-Console)



New QO-100 portable station

ĂADALM-PLUTO SDRñ from Analog Devices in conjunction with the ĂAMSAT-DL 6W PAñ and 

the ĂQO-100 LNB Supply & Clock Moduleñ from Kurt DJ0ABR.

Source: DD1US



Å LNB stabilized by the SDR-TRX: reference frequency 25 MHz, IF=739,75 MHz (PSK-Beacon).

Å Low-pass filter (modified LTE/4G blocking filter) suppresses unwanted downlink signals but 

allows to pass-through DC and 25 MHz.

Å 25 MHz and DC for LNB are generated in the QO-100 LNB-Supply & Clock Module.

Å Receive IF signal from LNB is supplied via a low-pass filter and through the LNB Supply & 

Clock Module to the RXin port of the ADALM-PLUTO. 

Å ADALM-PLUTO generated transmit signal TXout directly on the final frequency at 2.4GHz. 

Å AMSAT-DL PA filters and amplifies the signal from the ADALM-PLUTO by 46dB to max. 6W 

Pout.

Å PA is protected by isolator with low insertion loss against poor VSWR e.g. by defective or 

mistuned antenna, coaxial cable or connector damage, operator error...

New QO-100 portable station
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New QO-100 portable station

25 MHz reference frequency for LNB is generated in the 

ĂQO-100 LNB Supply & Clock Moduleñ according to Kurt 

DJ0ABR. 

100 MHz OCXO ECOC-2522 (oven-controlled crystal 

oscillator)

:2 = 50 MHz for ADALM-PLUTO SDR, 

again :2 = 25 MHz reference frequency for LNB.

Optional GPS receiver pulls OCXO very slowly to target 

frequency by digital FLL. OCXO acts as a short-term 

stable low phase noise frequency reference.

If GPS reception fails or no GPS antenna is connected, 

the last value of the DAC (digital to analog converter) is 

retained or set after a restart.

Source: https://projects.dj0abr.de/ 



New QO-100 portable station

ĂQO-100 LNB Supply & Clock Module ñ according to Kurt DJ0ABR

 

left module without and right module with optional GPS receiver

Source: https://projects.dj0abr.de/ Source: DD1US



New QO-100 portable station

The internal 3.3 V DC-DC converter in the ĂQO-100 LNB Supply & Clock Moduleñ was replaced by 

an external voltage regulator. 

By replacing the internal switching regulator with an internal linear voltage regulator, interference 

and noise could be minimized, but power dissipation would increase dramatically.

The ĂQO-100 LNB Supply & Clock Moduleñ is therefore supplied with 5 V and this voltage is 

reduced internally to 3.3 V by a linear regulator. The 5V supply is generated externally by a DC-DC 

converter in a shielded tin-plated encasing with filter. The input voltage range is 8 to 22 V.

The supply voltage for the phantom feed of the LNB is supplied separately. 

Source: DD1US



Source: DD1US

New QO-100 portable station

Down-converted received signal at the output of the LNB when receiving an unmodulated carrier 

at approx. 10.5 GHz: left with integrated DC-DC converter, right with optimized power supply.



Source: DD1US

New QO-100 portable station

ĂQO-100 LNB Supply & Clock Moduleñ 

requires two supply voltages:

5 V for the electronics within the module and 

12 to 18 V for the LNB supply. 

The module is in a tin-plated cabinet with 

feed-through capacitors and ferrite beads for 

Ăinterference suppressionñ. 

Ÿ No unwanted interference from switching 

regulators, ADALM Pluto or PA.

Source: DD1US



Source: DD1US

New QO-100 portable station

AMSAT-DL 6 W PA optimized for 

operation with ADALM PLUTO

(46 dB power gain)
0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

2050

2100

2150

2200

2250

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2900

2950

3000

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

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

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

-45 -44 -43 -42 -41 -40 -39 -38 -37 -36 -35 -34 -33 -32 -31 -30 -29 -28 -27 -26 -25 -24 -23 -22 -21 -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3

Is
 /m

A

P
o

u
t 
/d

B
m

 &
 G

a
in

 /d
B

Pin /dBm

Pout, Gain and Is versus Pin @2400MHz

Pout /dBm

Gain /dB

Is /mA

P1dB=35dBm

Source: DD1US



Below are some pictures of the integration of the modules in the hermetically sealed housing

New QO-100 portable station

Source: DD1US



The following shielded assemblies were mounted in the bottom layer: TX isolator, 792 MHz RX-low-

pass filter, AMSAT-DL 6W PA, QO-100 LNB Supply & Clock Module, DC-DC-Converter

New QO-100 portable station

Quelle: DD1US



The ADALM-Pluto is mounted on an aluminum plate with a 3mm thick thermal pad between the PCB 

and the metal plate. This plate is inserted into the top edge of the housing and screwed in place.

New QO-100 portable station

Quelle: DD1US



The ADALM Pluto is connected to a USB-Ethernet adapter using a short USB-OTG cable. 

The adapter is connected with a short patch cable to the weatherproof Ethernet bushing.

New QO-100 portable station

Source: DD1US



All RF connections are made with semi-rigid or semi-flex coaxial cables.

New QO-100 portable station

Source: DD1US



Due to the solid design of the aluminum housing, 

there is no need for an additional heatsink or fan.

New QO-100 portable station

Source: DD1US



Connections for LNB (RX input), optional GPS antenna, network cable, 

transmit feed (TX output) and power supply are all weatherproof.

New QO-100 portable station

Source: DD1US



The network cable plug is fitted with a cover that is screwed to the waterproof 

socket mounted in the housing providing a weatherproof solution.

New QO-100 portable station

Source: DD1US



Both status LEDs are multicolored. The left-hand LED lights up red if there is no or insufficient GPS 

signal, i.e. if the if the reference frequencies are generated from the unlocked OCXO. The right-hand 

LED lights up green if the supply voltage is correct and the system is in receive only mode.

New QO-100 portable station

Source: DD1US



As soon as there is sufficient reception of the GPS satellites and the reference frequency of 

the OCXO is very close to the reference frequency of the GPSDO, the left LED turns blue.

New QO-100 portable station

Source: DD1US



Once the frequency of the OCXO is completely synchronized with the frequency of the 

GPSDO, the left LED also lights up green. This can take about 15 to 20 minutes.

New QO-100 portable station

Source: DD1US



If the transmitter including the power amplifier is activated, 

the color of the right-hand LED changes from green to orange.

New QO-100 portable station

Source: DD1US



A breathable membrane is built into the housing cover 

to equalize pressure and allow moisture to escape from 

the housing while keeping liquid water and insects out.

Measured current consumption of the transceiver

when in receive only mode:

Measured current consumption of the transceiver

when in full duplex mode 

with maximum (6 Watt)

RF output power:

The current consumption is approx. 1350 mA at 

a recommended RF output power of 3 Watt.

All values exclude the current consumption of the LNB.

New QO-100 portable station

Source: DD1US
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New QO-100 portable station

To securely store and transport my setup I am using a surplus hard-top case

Source: DD1US



New QO-100 portable station

The parts are held in place and are protected from mechanical shock by rigid foam

Source: DD1US


