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-A dish S11 behaviour better than 10 dB with a good regular broadband comportment is
mandatory.

-But knowing its « on air » efficiency and gain is also mandatory.

-Because an anechoic room can’t be reached by everybody, the sun meas is the best
alternative

-I'd look for the quickest alternatives to be QRYV, but without any meases compromises

Abstract

1/ Dish direct meas setup directly a 10 GHz with spectrum analyser
2/ Behaviour a 144 MHz of a complete 10 GHz outdoor setup with spectrum analyser
G4DDK experiences
3/ Dishes meas setup a IF=144 MHz
a/ with 20 dB narrowband amp & spectrum analyser
b/ with 40 dB narrowband amps & HP power meter
4/ Dishes meas setup a IF=432 MHz
5/ 'Y factor measurements
6/ Sodielec shepherd-crook subsidiary aluminium peace (F4ADRU)
7/ Expected & measured results
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1- Dish direct meases a 10 GHz with
Tektronix 492P spectrum analyser
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Direct meases a 10 GHz

Power measurement setup scheme

. Very short
test spectrum analyser
0 GHz broadband
Miteq amp
I Shortest coax Length <1M
Gain 50 dB I vy
WR90/coax

transition -100 dBm
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Direct meases a 10 GHz
REF LEVEL FREQUENCY FREQ SPANDYY

10 dB or
2 dB/div

-110 dBm

Adding one 50 dB preamp or not : no change on rftose !

Noise measurement looking impossible !

VERT DISPLAY RF ATTEN FREQ RESOLUTION
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2- Meases a 144 MHz with 10 GHz
outdoor setup and spectrum analyser

Dynamical behaviour of a complete outdoor setup oWersatower with :
-Procom dish

-DB6NT 22 dB Nf=0.8 dB preamp

-DB6NT 20 dB v3 transverter (10 GHz-> 144 MHz)
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10 GHz outdoor setup : IF meases a 144 MHz after pamplifier

With single broadband postamp

00 K2
ﬁmwmwu
2 dB ripple
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10 GHz outdoor setup : IF meases a 144 MHz after pamplifier

With single narrowband postamp

2 dB ripple
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10 GHz outdoor setup : IF meases a 144 MHz after pamplifier

Noise meas a 144 MHz

Without preamp
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10 GHz outdoor setup : IF meases a 144 MHz after pamplifier

Noise meas a 144 MHz

With LNA-3000a broadband preamp With 144 MHz SP-2000 preamp

- The target of how the outdoor ensemble is livihgchieved
- But a spectrum analyser doesn’t seem directlyieqiple, only for dish sun meases (not enough meas @y
AND ripple of more than 1 dB) !
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10 GHz outdoor setup : IF meases a 144 MHz after pamplifier

Noise meas a 144 MHz

G4DDK did make by this way temperature horizon flosing Spectravue on his SDR-IQ receiver at differ
frequencies : from 23 cm to the 3 cm band he « eamsevery obstacle around his QTH like houses,,tetes..

- 10GHz horizen temperature plot
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Have a look at http://www.btinternet.com/~jewellgb@rizon.html
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3- Dishes meas setup a 144 MHz

Measurements using :
-a/ Spectrum analyser

-b/ Power meter
-HP 435b with needle
-HP 436a digital
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a/ Sun meases with Tektro 492P spectrum analyser

Power measurement setup scheme

Tek 492P
spectrum analyser

. Very short
Dish under coax length
test
144 MHz filtered
DBG6NT transverter masthead amp
Convgain | CoaxL=am I Gain 18 dB
20 dB |  F=14a 2 |

SP-2000

SSB Electronic
U=12v
WR90/coax
transition
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a/ Sun meases with Tektro 492P spectrum analyser
Noise meas a 144 MHz and SP-2000 preamp
_

A=only 2 dB!
A TR,

Transverter on

Transverter off

S g-1.8

Improper noise measurement precision with a miniro@iadout 0.5 dB ripple
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b/ Sun meases with power meter

Power measurement setup scheme a IF=144 MHz
HP 435b or
HP 436a

Very short U=220V \

Dish under coax length

test
144 MHz filtered
DB6NT transverter masthead amp Broadband amp
I Conx Lo I HP8484a
; OoaXx L=
C‘;r(')" il vy Gain 18 dB Gain 15 dB
I IF=144 MHz I
-80 to —20
SP-2000 LNA-3000 dBm
SSB Electronic U=3V
u=12v
WR90/coax Noise level
transition -80 dBm -60 dBm about —45 dBm

- For optimal precision, the 1st 144 MHz amp mussé&eously bandpass filtered in order to rejectralisverter
spuriouses like the LO and image frequencies !!
- One 144 MHz masthead preamp &safhnp is really the quickest solution
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b/ Sun meases with power meter

1st measurement setup with HP 435b needle power neet

o asst

4 SP-2000

Gain 18 dB

i

LNA-3000
Gain 15 dB

.....

@ P 54844

{ | E

Total filtered post gain = 33 dB a 144 MH2z

Sodielec dish
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b/ Sun meases with power meter

2nd measurement setup with HP 436b digital power nter with relative dB(REF) function

0 i
1:-. L > -:'i““;: WER METER
bt T e el VL 1 i, LCRARD
ey | . . :
» > RARGE

F

& G

Advantage of HP 436a : the 0 dB reference levelving directly the dB difference value !
- Far better Y precision meas achieved with dB (RiF)on depressed
- 1st meas pointed to the sky
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b/ Sun meases with power meter

Gain meases on SP-2000 preamp alone (F6AJ
CHl: AR .
A Flod ret s Yo

CRSR + 18.88 4B
+144 24“Hz \
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4- Dishes meas setup a 432 MHz

Measurements using the HP 436a power meter :




Sun meases with digital 436a power meter

Power measurement setup scheme a IF=432 MHz

HP 436a

Very short U=220V \

Dish under coax length
test Broadband amp

or 2nd 432 MHz

432 MHz filtered filtered masthead
DB6NT transverter masthead amp amp
HP8484a
congan | - Cox t=m__| Gain 20 dB
20 dB [T F=az2mmHz |

-80 to —20

SP-70 dBm

SSB Electronic
U=12v
WR90/coax Noise level
transition -80 dBm -60 dBm about —45 dBm

- For optimal precision, the 1st 432 MHz amp mussé&eously bandpass filtered in order to rejectralisverter
spuriouses like the LO and image frequencies !!
- One 432 MHz masthead preamp &gpfeamp is really the quickest solution
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Sun meases with digital 436a power meter

Power measurement setup scheme a IF=432 MHz

To be done ASAP
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5-Y factor measurement results




b/ Y factor meases

Measurements withHP_435bpower meter and (SP-2000 + LNA-3000) chain
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Sodielec Penny-feed73 cm SMA Ground | Sun Sky Y (sun-sky) | Y (gnd-sky)

transition (dBm) (dBm) | (dBm) | dB dB

FEAIJW white | -45.6 -45.5 | -48.2 2.6 2.7

FEAJW white | -45 -45 -47.8 2.8 2.8

FEAIJW white | -44 -43.8 | -46.8 3.0 2.8
Sodielec shepherd croolkd73 | SMA Ground | Sun Sky Y (sun-sky) | Y (gnd-sky)
cm F1CNE transition (dBm) (dBm) | (dBm) | dB dB

SMA FICNE | -41 ? -42.5 ?? 1.6

FEAJW white | -47 ? -48.8 ?? 1.8
Sodielec shepherd croolkd73 | SMA Ground Sun Sky Y (sun-sky) | Y (gnd-sky)
cm FADRU (+Alu piece or not) | transition (dBm) (dBm | (dBm) | dB dB

)

+ aluminium piece FEAIJW white | -45 ? -47.7 ?? 2.7
without aluminium piece FEAJW white | -48.8 ? -49.2 ?? 0.4!
Thomson RL-18-A SMA Ground Sun Sky Y (sun-sky) | Y (sun-sky)
(®©60 cm Procom copy) transition (dBm) (dBm) | (dBm) | dB dB

Procom gold | -45.2 -46 -47.9 1.9 1.9
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b/ Y factor meases

Measurements with digital HP_436adigital power meter and (SP-2000 + LNA-3000) chain

Sodielecd73 with shepherd WR90 / coax transition Trans losses| Y (sun- | Y (gnd-
crook from : ?dch)M GHz | sky) dB | sky) dB
Original N 0.4 0.6/0.6
F1CNE (little ring in feed) F1CNE's SMA 0.45 2.3 2.35/2.60
FADRU (thick alu piece in feed) | FADRU’s N without screw 0.65 2.3 2.15/2.3
FADRU (thick alu piece in feed) | FADRU’s N + optimized screw 0.4 2.82 2.65/2.76
FADRU (thick alu piece in feed) | F6AJW’s white SMA 0.25 2.95 2.9/3.05
FADRU (thick alu piece in feed) | Procom SMA golded 0.18 3.15 2.98/3.05
FADRU (thick alu piece in feed) | AMC1081 Atlantic microwave| < 0.1 3.25 2.95/3.15
Sodielec®73 with penny-feed (F6AJW | FEAIJW's white SMA 0.25 3.0 2713

SMA orig. Procom 0.18 3.02 2.62.85
Thomson RL-18-A @60 Procom copy) | F6AIJW's white SMA 0.25 ? ?

SMA orig. Procom 0.18 1.85 2.65/2.8
RTC horn SMA orig. Procom 0.18 0.4 ?? 3.8/4.1
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6- Additional aluminium peace for the
Sodielec shepherd crook adaptation
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Sodielec shepherd-crook improvement with additionapiece
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Matériau : dural

® extérieur (mm):
F1CNE 26.05 +0, -0.5
F4DRU 27.05 +0, -0.5
F5DQK 27.1 +0, —0.5

FADRU'’s design
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/- Expected & measured results !'!




Expected andreal measurement results

b/ Y factor expected & measured

Prime-focus® (cm) | Expected Yss (dB) | Dish measured Measured Yss (dB)
60 2.5 60 cm Procom copy | 1.85
72 3 72 cm Sodielec 3.0
penny-feed
90 5a45.2 ? ?
120 75a8 ? ?
Dish @ (cm) | Prime/offset | Gain (dBi) Y-factor Theoric Y-factor dB
60 Offset 34.8 3.5 1.8
80 Offset 37.1 2 2
90
120

F5DQK October 2009

29



8- Aknowledments
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