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• After some discussion with Jeff at 

MUD and subsequent approval by the 

folks at Morehead State University, it 

was decided to try the 21M dish on 77 

GHz during the Microwave Update 

time frame centered on the weekend 

of October 18/19th 
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• 21 M Prime focus Dish, f/d = .367 

• 1 λ = .1529 inch at 77.184 GHz 

• RMS error .020 inch = .13 λ, although greater than .1 λ , 

certainly worth an attempt. I am using my 14 GHz dish at 

77 GHz successfully 

• First try mapping the moon at 77 GHz using my LNA 

assembly and a new feed designed for lower f/d 

• Try for echoes using MMCW and JT-4 using 0.5 watt 

amplifier at feed to be supplied by WA1MBA 
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Display 

Resolution 

AZ/EL = 0.001 deg 

POL = 0.01 deg 

Encoder 

Resolution 

AZ/EL = 0.0003 deg (20 Bit) 

Tracking 

Accuracy 

<= 5% Received 3 dB 

Beamwidth 

(0.028 deg RMS L-band) 

(0.005 deg RMS Ku-Band) 

Pointing 

Accuracy 

<= 0.01 deg rms 

Predicted 3dB Beamwidth 

.013 deg @ 77GHz 

2.3 deg @ 432 MHz 
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W5LUA and RW3BP 77 GHz System with 2 

dB of atmospheric attenuation at both ends 
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VK3UM Simulation with 2 dB of 

atmospheric attenuation at each station 

Station Ant 3dB BW NF Power 

@ 

Feed 

Sun 

Noise 

Moon 

Noise 

Echo RW3BP at  

WA3ZKR 

W5LUA 2.4M OFD .114 deg 4.3 dB .5 W 4.5 dB .5 dB -21.07 dB 

RW3BP 2.4M OFD .114 deg 5 dB 60 W 4.35 dB .44 dB -.48 dB 

WA3ZKR 21M PFD .013 deg 4.3 dB .5 W 4.54 dB .5 dB -2.18 dB 18.8 dB 
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The VK3UM analysis shows the echo strength at WA3ZKR with 0.5 W 

at the feed to be within 1.6 to 1.7 dB of the echoes achieved by 

RW3BP. Advantage at WA3ZKR is that we can run 100% duty cycle 

and maybe try the MMCW program or JT-4 with messages. 

The analysis also shows that WA3ZKR could copy RW3BP up to 18 dB 

over the noise. We would be able to use the MMCW program at 

WA3ZKR to decode. 
OFD = Offset Fed Dish 

PFD = Prime Focus Dish 
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Perigee Oct 10 

Apogee Oct 26 

Full Moon Oct 18! 
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My present system requires +13VDC, -20VDC, 107 MHz GPS locked and 

PTT and supplies a 144 MHz IF. I can adapt the mechanics to fit the big dish. 
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Correcting the Flex1500 mutual doppler offset 

with K5GW software 
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Reception of RW3BP by W5LUA on 77184 MHz 

on June 12, 2013 using RW3BP’s MMCW Program 
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11 

.wav file as replayed by RW3BP 

Same .wav file as replayed by 

W5LUA with 497 ppm correction to 

message length 
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• According to the VK3UM program, the Super VE4MA 

Feed Horn provides maximum echo strength for a .37 f/d 

dish 

• Considering the potential narrow 3 dB beam-width of 

0.013 degree, it was decided to illuminate the dish with 

my existing W2IMU feed built by WA5JAT  

• The larger higher gain W2IMU may tend to illuminate a 

smaller area creating a cleaner pattern  of the 21M dish. 
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Trying to Duplicate the 

OE9PMJ Filters at 77 GHz 
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Thanks to Bob WA5YWC 

for his many hours of help 

in trying to duplicate the 

OE9PMJ filters at 77 GHz 
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Thanks to WA1MBA, we have a 2 stage power amplifier capable of nearly 200 

milli-watts at 77 GHz  and a receive NF of approximately 4 dB 
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7.5 dB Sun Noise at Morehead 

State University 21M Dish 
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SFI=136, A=9, K=1 
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Station Dish 3 dB BW Gain @ 50% Eff NF Sun Noise Moon Noise 50Ω over cold sky 

W5LUA 2.4M .11 deg 63 dBi 4 dB 5.5 dB .4 dB 1.1 dB 

WA3ZKR 21M .012 deg ~ 80 dBi ?? 4 dB 7.5 dB .8 dB 1.1 dB 

Dish beamwidth and gain are theoretical 

Biggest unknown is atmospheric absorption mainly moisture 
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Ripple in data due to gain changing in down-converter and raining! 
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• 0200Z 10PM Tonight – test with RW3BP 

 

• Any Questions? 
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