
One DISH – several bands and other uses !
SM6PGP
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Main application EME 

• First EME band 5.7 GHz – first QSO K5GW, feb 2013 
• 2:nd band 1.3 GHz – goal was to work SK6OSO (april 2013)
• 3:rd band 3.4 GHz (june 2013)
• 4 :th  - RX attempts 10 GHz
• 5:th band 2.3 GHz (march 2019) maybe first and last QSO:s on this band

• Reception of SAT TV, some kind of SAT TV DX, 10.7 – 12.7 GHz

• QO-100 – narrowband - first QSO 12 feb 2019
• QO-100 – wideband reception of DATV
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Main application EME 

• 5.7 GHz – a real mess in the dish  - straps
• 1296  - another mess ...
• 3400 – even worse – foam to keep feed in place

• Something has to be done !
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Write your own system specification !
and try to stay with that 

Mechanical & Electrical 

How to get all equipment running and easily exchangeable ? 
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This can have some background 
and influence from....everyday QRL 



Write your own system specification ! 

• All ”RF-heads” frames built with
the same dimensions

• Feed phase center adjusted
for individually for each RF-head

• The same type of cables/connectors
for all equipment installed at dish focus

and at the same place.

Mechanical 

How to get all equipment running and easily exchangeable ? 
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Mechanical 

How to get all equipment running and easily exchangeable ? 
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1G3 2G3 3G4 5G7 10G

QO-100
2G4 up
10G5 dwn

• 200 x 410 mm
approx 8” x 16”

• Must fit within 
210 mm diam

(8” diam)

• Feed holder 3D 
printed in ABS 
plastic. Easy to 
make new one if 
feed position 
need to be 
changed.



Write your own system specification ! 

• TX IF (144 MHz) to all xverters  = 20 dBm CW keydown for full power

• Interface description – connector pin-numbers with function and levels

• Sequencing in each transverter

• 12V to xverters, 28V to relays

• Powersupply to power amps – problem = risk, 1G3 & 5G7 48V, 3G4 need 32V,
2G3 need 28V, 10G probably 40V – safety board design on paper but not built –

No human errors .... yet   ;-)

Electrical 

How to get all equipment running and easily exchangeable ? 
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Interface description RF-head connctors

How to get all equipment running and easily exchangeable ? 
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RF-head Power Amp connector (RED) 
Pin 
1 -
2 +12V  continous (to pwr detector)
3 -
4 +28V at TX (for DC power relay)
5 12V_RTN
6 -
7 28V_RTN (DC power relay)
8 1-wire data (temperature sensors)
9 Power meas 0-5V => +10 to +60 dBm

RF-head LNA connector (GREEN) 
Pin 
1 +28V to LNA protection relay
2 +12V to LNA (continous)
3 -
4 -
5 -
6 28V_RTN
7 12V_RTN
8 -
9 -



System block diagram 
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EME RF-head(s) at SM6PGP

10G XVERTER

5G7 XVERTER

3G4 XVERTER

2G3XVERTER

1G3 XVERTER

IC7600
Lime SDR Mini
Funcube

28 to 144
XVERTER

3G4 & 5G7 Front ends (& 10G soon)

1-wire
temp

SM6FHZ 
KUMAR feeds

RX RF

TX RF

1-WIRE DATA

PWR LVL 0-5V

RX IF

TX IF

1G3 & 2G3 Front ends

FHZ / PGP
patch feeds

1-wire
temp

(+10V at TX) 

PWR
mtr

PWR LVL 0-5V

TX RF

RX RF

Cables from xverter to RF-head
5 m Aircom plus

1-WIRE DATA

PWR LVL 0-5V => 10-60 dBm

1-WIRE DATA to PC

PC



Off EME topic  QO-100
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• Wanted to use my dish for QO-100, Goal to be QRV when satellite is opened !

• In sweden 100mW is allowed at 2400 MHz, calculations showed that with 
a 2.3m dish this power level would be sufficient for at least CW. 

• I persuaded Ingolf/SM6FHZ to design a dualband feed, 2.4 GHz circular and
10G5 linear with both vertical and horizontal ports. He suggested a coaxial cup feed
with two probes fed 90 degrees out of phase.



Off EME topic  QO-100
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• Wanted to use almost the same HW for narroband and wideband with just
a switch between vertical and horizontal

• Ended up with my own design for both the downconverter and upconverter.

• RX – SDR running at 1465 MHz, funcube dongle or Lime SDR mini



Off EME topic  QO-100
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LO CHAIN 9024/2256 MHz SM6PGP

x3 x2 x2

282 MHz 564 MHz 1128 MHz

x2

2256 MHz

X4

2256 MHz, 10 dBm to 
upconverter

9024 MHz, 10 dBm to 
downconverter

In downconverter box

HMC443

AVA-183A+ 9024 MHz

-3 dBm

5 MHz Ref



Off EME topic  QO-100

SM6PGP 20190525 Örebro EME conf

LO CHAIN 9024/2256 MHz SM6PGP



Off EME topic  QO-100
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DOWN CONVERTER 10500 MHz SM6PGP

HP8762B TQP369182

LO 2256 MHz
-13 dBm

HMC521
VERT

HOR

LNA (not needed)

LNA (not needed)

LNA CHA3666

1K1305-3

X4

NB 
1465.675 MHz

WB
1467-1475 MHz

RX IF

SELECT V/H

9024 MHz

SPF5043Z

RX IF 25 m IF cable (IL =17 dB)

LIME SDR MINI

MINI TIOUNER

HMC443AVA-183A+

Dual band feed 10G/2.4 G



Off EME topic  QO-100
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DOWN CONVERTER 10500 MHz SM6PGP



Off EME topic  QO-100
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UP CONVERTER 2400 MHz SM6PGP

MRF21030

LOG
DET

UP/DWN
CNT 
5 BIT

TX IF 144 MHz
+17 dBm

WB DATV
2405 MHz

SW338

-2 dB-18 dB-2dB

ERA3-SM HMC624A ERA5-SM AH102

LO 2256 MHz

PULSE UP

PULSE DWN

SEL NB/WB

RMS-30

XC2500A-03S

5V = 40 dBm, 100mV/dB

MRF5P21180

WB DATV

RF PWR LVL

DAC

ATT. SETTING

AD8313

Dual band feed 10G/2.4 G



Off EME topic  QO-100
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UP CONVERTER 2400 MHz SM6PGP



Off EME topic  QO-100
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1:ST RECEIVE TEST NB/WB TRANSPONDER NOISE SM6PGP



Off EME topic  QO-100
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RECEIVE DATV with MiniTiouner Express



THANK YOU !
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