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Uvodem

EME je nadherna disciplina. Dramaticky technicky pokrok ovliviiuje EME snad jesté
vice nez jiné oblasti. Je to dano tim, ze Spickové parametry pouzitych aparatur se
bezprostredné projevi v Uspésnosti navazovani spojeni.

Moderni radioelektronika se vyviji predevsim ve trech smérech:

a) mikrovinné technologie — nové soucastky a materialy (HEMT, GaN, MMIC....)

b) generace a zpracovani signdll (AD a DA prevod, FPGA, vzorkovani, kddovani...)
c) vypocetnia simulaéni techniky (MATLAB, CST Studio, ANSYS...)

Na EME se stale vice prosazuiji digitalni mody, umoznujici EME s vice nez 0 10 dB
slabsimi signaly. To znamena, ze antény a vykony mohou byt podstatné mensi ve
srovnani s analogovymi mody, a tim je tato technika pristupnéjsi vetsSimu poctu
experimentatorl. Nékteri operatofri, tvrdi, Ze jediné CW (SSB) jsou ty spravné maody,
ale nemaji pravdu. Tak jako se dnes nedivame na analogovou televizi, tak i EME
vyuziva nejnovejsi poznatky z oblasti zpracovani signalu. A mame stésti, ze se toho
ujal K1JT a se svym tymem vytvoril jedinecny software WSJT-X, vyuzivajici nejnovejsi,
velmi robustni techniky kddovani a dekddovani. Samozrejmé si vSichni radi udélame
CW nebo dokonce SSB EME QSO, kdyz to jde. Téch spojeni by ale bylo mnohem méné
a jenom s vetsimi protéjsky. Vétsina téch zkusenych vétsich CW stanic to pochopila,
zdokonalila sva zarizeni, hlavné z hlediska stability, presnosti a rizeni frekvence, nutné
pro digi mody a uzivaji si EME tak i tak, bez baze a hany.
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Trochu pocitani

Vybér vhodného zrcadla a ozarovace

Zaostreni antény
Sum Slunce, Mésice a Zemé

3 cm EME s malou parabolou
23 cm EME s malou parabolou
1,2 cm (...jiz nikoliv s malou parabolou)



MuUzeme pouzit anténu s malou aperturou pro
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Ztraty Sirenim primeé viny ve volném prostoru | jsou umerné ctverci
vzdalenosti a neprimo umerné ctverci vinové délky. To znamen3, ze
na 10 GHz mame o 20 dB vetsi utlum nez na 1 GHz.

Jsou proto mikrovlny diskvalifikovany pro spojeni na velké
vzdalenosti?
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Anténa se stejnou aperturou ma pri stejné
ucinnosti o 20 dB vétsi zisk na 10 GHz, nez
na 1 GHz. Samozrejmé pri veétsi smerovosti.
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[ Proc offsetové zrcadlo ? ]

g‘g : gII:: (parabola definition)

9 - offset angle
f - focus distance
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stinéna ozarovacem
a podporami

Pri nizkych
elevacnich uhlech je
lépe eliminovano
prezareni a

e v disledku je vétsi
pomér G/T
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Radiation Pattern 1 CircularV G_Antenna_ADKv1
Curve info
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[10 GHz EME J

Ozarovac pro f/D = 0.8



[ZaostFem’ antény — Prodelin 1134 -1,2 m ]

34,25 x 25,4 =870 mm

Top Center Point Vertical *“D‘Fi{sﬂ e S A 34.25 in.
eflective Surface - (34-1/4" or

\ Outer Edg% 820 mm)
B 37.08 1n.
(37-1/16" or
; 942 mm)
<}1 C 51.87 in.
: (51-7/8" or
1318 mm)

: c )
: )‘ D 49.04 in.
B (49-1/16" or
\ / A 1246 mum)

Bottom Center Point g

Front View Side View




Neni zrcadlo jako zrcadlo
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D f n G 0.5 SN MN

MHz dBi deg dB dB
06 |[10368 | 0,6 341 | 3,38 | 3,50 | 0,08
08 |[10368 | 0,6 36,6 | 253 | 506 | 0,14
1,2 | 10368 | 0,6 40,1 1,7 7,44 | 0,44
1,8 | 10368 | 0,6 43,6 | 1,13 | 10,85 | 0,64
24 | 10368 | 0,6 46,1 | 0,84 | 13,19 | 1,08
3 10368 [ 0,6 48,0 | 0,68 | 1505 | 1,59
4,2 | 10368 | 0,6 51,0 | 048 | 17,91 | 2,71
45 |10368 | 0,6 516 | 045 | 18,50 | 3,00

SFU =68




[Sun Noise| [ Prodelin 1134 —1,2 m ]
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| Sun & Moon Noise || Prodelin 1194-1,8 m |
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Prodelin 1194 -1,8 m

SN/CS =13 dB

SFU =196

Continuum Mode
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| Sum Mésice a Zemé |
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SUM MESICE 10368 MHz

reg: 145.497912 MG
LF.




SUM ZEME (?)

Vzdalené pole (FF
Pro 1,8 m aperturu a
A=0,03m

FF=216 m

Opticky a
radiometricky snimek
pri elevaci 10°.

Doaned Frgapagray - bk
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[10 GHz EME s malou parabolou J

To co ztracime s malou anténou, musime kompenzovat
jinak - ale jak?

1. G/T co nejvyssi

2 Dostatecny vykon

3 Presnost a stabilita frekvence

4, Dokonala kompenzace Dopplerova posuvu

5 Precisni automatické smérovani antény, nejlépe s

kontinualnim monitoringem sumu Mésice

o

Moznost ménit rovinu polarizace pfri LP

7. Pokrocilé metody zpracovani signalu

8. Dobré planovani



Ad 1) G/T co nejvyssi N = kT.B, k=1,38.102JK




Pfi pouziti malé antény, hraje LNA (T,,) vétsi roli

[ =1+ 1+ 1, + 1 =1,+ 1

SNR degradation by receiver

Degradation SHR [dB]
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lownoisefactory.com

Te=6K =>F=0,09dB & 296 K

Te=80K =>F=1,04dB & 296 K
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Sumové pfizGisobeni

18 Oct 2013 Ansoft Corporation 10:36:57 S11 ——
9.00GHz-12.00GHz
NWA1
——
NC(ckt = Circuit1 value = 0.36dB)
10.37GHz
NWA1
—_ —
NC(ckt = Circuit1 value = 0.36dB)
10.37GHz
NWA1
——
NC(ckt = Circuit1 value = 2.36dB)
10.37GHz
NWA1
MP: 1.445 51.607 -110 -70
RX: -0.842 + j1.751 100 -e0 80
GB: -0.223 - j0.464 0.0 1.0
Q: 2.080
VSWR: 5.490
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53 WiLE: F(dB)=10log F
il %% : % T, 29001007 _1)=50.7K
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LNA ok2aq

NE3511S02 MGF4953A CE3512K2
DiClad 870 Duroid 5880 Duroid 5880 20 mil

F=0,8dB@22C, G=224dB




Ad 2) Dostatecny vykon

OK2AQ VK7MO
d1=1,8m
A1=25m’
G1 = 43,6 dBi gg . 8’77 m
EiRP1 = 56,6 dBi(W) =0om
BT KW G2 = 36,2 dBi
EiRP2 = 53,2 dBi(W)
= 209 kW
82/N=M 31//\/:%
kT.B, kT.B,
20 W
s, P 50 S0 W

=—==>10log—=4dB
20

2
S2/N S, PR S1/N = S2/N - 4 dB



Ad 2) Dostatecny vykon ~ 20 W (?)
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TriQuint &

s Flar e S 1 b

C. tasti Mouser: T72-TGA2312-FL

Cislo Castivyrobce:  TGA2312-FL

Vyrobce: TriCuint Semiconductor

38% GaN 60w

Dalgi informace o TriQuint
Semiconductor TGA2312-FL

Zvetsit obrazek T Technické informace

Obrazky jsou pouze pro referenéni acely
Viz specifikace produkiu

Pfidat do seznamu pro srovnani Share |

Specifikace

Dokumenty (1) Mé poznamky
Vyrobce: TriQuint

Pro wyvoz ze Spojenych stail miZe byt u fohoto zboZi
vyZadovana dalsi dokumentace.

EME a MW seminar, Tri Studné, Brezen 24-26, 2017

Popis: VF zesilovat 9-10GHz Gain 13dB PAE

Dostupnost v realném case

MNa skladé: 0
Na objednavce: 0
Dodaci Ihita vyrobce 16 tydnyftydnd

Zadejte mnoZstvi:

- o

Minimum: 1
Vicenasobné: 1

Stanoveni ceny (EUR)

1: 871 50€
25: Nabidka

[ Chcete-li dopinit projekt, prosim Prihlasit se.

Stanoveni ceny (CZK)

1: 30 674, TOKE



Product Features Functional Block Diagram

e Frequency Range: 9 - 10 GHz

. PSAT:48 dBm 1 ?':;:‘1{}

 PAE: 38%

« Small Signal Gain: 13 dB

e Bias:Vp =24V, Ipg= 2.4 A, Vg = -2.6 V Typical RF 21 | 4o RF
« Pulsed: PW = 100us, DC = 10% In Out

* |ntegrated Thermistor Temperature Monitor
* Package Dimensions: 17.4 x 24.0 x 3.9 mm

TGAZ312-FL

5 85

Electrical Specifications

Test conditions unless otherwise noted: 25 °C, Vp =24 V, lpg = 2400 mA , Pulsed: PW = 100us, DC =10%, Vg=-26YV

Parameter Min Typical Max Units
Operational Frequency Range 9 10 GHz
Small Signal Gain 13 dB
Input Return Loss 15 dB
Qutput Return Loss 14 dB
Qutput Power at Saturation (Pin = 38dBm) 48 dBm
Power-Added Efficiency (Pin = 38dBm) 38 %
Output TOI 49 dBm
Gain Temperature Coefficient -0.02 dB/°C
Power Temperature Coefficient -0.001 dBm/°C
TOIl Temperature Coefficient -0.001 dBm/°C
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PA cooling design

Thermal and Reliability Information

Parameter Test Conditions Units

Thermal Resistance, 8, (Note 1) Thaseplate = 85 °C 0.85 °C/W

Channel Temperature, Ty (Without RF Drive) | Thaseplate = 85 °C, Vp =24 V, 135 °C

] L ) ) |DQ = 2400 mA, PDISS W,

Median Lifetime, Ty (Without RF Drive) Pulsed: PW = 100us{DC = 10% 9.75x 10M0 Hrs

Channel Temperature, Ty (Under RF Drive) | Thaseplate = 85 °C, Vp = 24\ V, Io prive = 158 °C
6360 mA, P =48 dBm, Ppigs =87 W

Median Lifetime, Ty, (Under RF Drive) Pulsed: PW < 100us. DO = 10552 ' 7.38x10%9 | Hrs

Channel Temperature, Tcy (Under RF Drive) | Thaseplate = 85 °C, Vp =30 V, Ip prive = 190 °C
6670 mA, POUT =488 dBm, Pmss =124

Median Lifetime, Ty (Under RF Drive) W, Pulsed: PW = 100us, DC = 10% 3.12x 108 Hrs

Notes: (1) Thermal resistance measured at back of the package.

For DC = 100% is O, is 2 times higher — it is 1.7°C/W. Dissipated heat is 5A*24V + 8W —
-52W = 76W. T, =50°C + 27.5°C + 76W *1.7°C/W = 207°C -> lifetime > 5E+06 hours

OH = 140C/W => 0240C/W (V) 1E+18 Median Lifetime vs. Channel Temperature

1E+17
ATH = (1.6A*24V+76W)*0.24 = B 1%
_ 97 5oC SiE

P 1E+12
£ 1E+11
@1E+10
T 1E+09
S 1E+08
"OEJ1E+07
= 1E+06
1E+05
1E+04 LFET13
25 50 75 100 125 150 175 200 225 250 275
Channel Temperature, T¢y (°C)

EME a MW seminar, Tri Studné, Brezen 24-26, 2017




50 W GaN 10 GHz SSPA
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Ad 3) Presnost a stabilita frekvence
- musi odpovidat presnosti atomového normalu

- naprosto zasadni parametry pro malou MW EME stanici
- vétSinou je nutné synchronizovat i zakladni transceiver

a) Rubidium

Presny oscilator pro mikrovinna zafizeni

(majék nebo lokalni oscilator) b) GPSDO

Mirek Kasal

Rubidiovy
oscilator
% 96,00046299 x 108 = 10368,05000292 MHz
DDS 9€.... MHz 96 MHZ X-tal 96,00046299 MHz
oscilator PLL |7 dgm
FES5680A
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Ad 4) Dokonala kompenzace Dopplerova posuvu

CFOM

. W5IT-X - Astronomical Data

Doppler tracking
O Full Doppler to DX Grid
) O Own Echo
2025 1lis 29

UTC: 15:58:24 @nt frequency on@
Az: 143.5 O On DX Echo
El: 32.5
SelfDop: 15366 O Call DX
Width: 187
Delay: 2.48 © None
DxAz: 131.5  gked frequency
DxEl: 25.9
DxDop: 16859 Rx: 10 368,200 000
DxWid: 173 Tx: 10 368,200 000
Dec: -2.0
SunAz:  247.8 Press and hold the CTRL key to
SunEl: —9.4 adjust the sked frequency
Freq: 10368.2  manually with therig's VFO dial
Tsky: or enter frequency directly into
Dpol: 5. 2 the band entry field on the main
MNR : 0.1 window.
Dist: 371485
Dgrd: -0.g | EchoMode

RIT 0 Hz = [1Dither

Doppler tracking

Tx Shift relative to Rx Sked Freq
'Shift -2 MHz |2 (] Enable

v pasmu 10 GHz je to zcela zasadni
zalezitost

Dopplerlv posuv je az +/- 25 kHz

nejvetsi DP je pri MR a MS,
ADP je nejmensi

nejmensi DP je kdyz Mésic vrcholi,
ADP je nejvetsi

presny vypocet DP provadi WSJT-X
a po sbérnici CAT provadi zménu
frekvence pri Rx i Tx,

nejlépe s krokem 1 Hz.



Starsi transceivery vetsinou neumoznuji meénit frekvenci pri
vysilani pri rizeni CAT.

27 dBnTH—{

144-149 MHz

Ce

Tx freq —

Rx freq

+12 'V
PTT (G)
SDR
@ 144-149 MHz
CTRL o 3
14-19 MHz P o
X @) o]
GPS/Rubidium | o, 148 - 18 MHz Transverter
65 MHz
DDS uP
AD9951 ATmega8
DTR __ |
) WSIT-X EME DopplerShift Compensation by OK2AQ =1k
Freguency DxDopp SelfDopp DxEcho
| 10368 | 6558 I 23148 | -10032
" None o FuIIDoppIer  ConstFregMoon " On DxEcho
Period [s] & RxFreg  2x & TxFreq  2x
RuxFull | | 10:38:08
0.1 Reset | 6558 I -6558 stop | -



Ad 5) Precisni automatické smérovani antény

- kontinualni mére

_— " Viium
=X g,

u Mésice

EH EGIS Controller

File Settings Help

=lofx|

Opened file: no file

—Serial port - Rotator

Port: ICOM3 'I Open | Sending:

Status: disconnected  Manual

I Send | &+ Auto

— System parameters

Elevation offset |-0.8

Azimuth offset |5.2

PST Rotator

2 PstRotator - Registered to OK2AQ v17.67 — X |
Communication Setup Tracker RA/DEC GeoSats Maps My Maps Google Maps APRS EME DSN  View Show Preset Help

1] QRB Presets DXCC

330 . 30 ki DX Local Time: 2| [N EI
o " e m 1| 7 ||| [1A SovMiOrderoiMata A .4 60
300 - ", B0 15: Spratly Islands ‘9
® » QTH Locator 2 | g | 2% Manaen .5
J ~ 3B6: Agalega & St. Brandon .
2 e o 50 3| 5 | |3 Mauius o
. . GO to Locator | 4 | 10 | 389 Rodriguez Island . < 1 H P BW
» . 3C Equatorial Guinea v o 15 )
0% T Hotd | HotB | 5 | 1 ||| can .
) .
20 6 | 12 | Mm 0

- 1;]" 15 (] BD ﬂ ﬂ
A7 utTe ﬂ h:;)deam
190 © mmm | @ E SR 3




Ad 6) Moznost ménit rovinu polarizace pri LP

- LP je asio 1,6 dB lepsi nez CP

@ WsIT-X - Astrono...
:T;S Earth 2025 1lis 30
UTC: 11:16:09
Transmitted Az: 72.4
horizontal El: -10.4
SelfDop: 1001
Width: 5
Delay: 2.48
DxAz: 332.1
DxEl: 38.7
DxDop: 412
DxWid: 4
Dec: 3.3
SunlAz: 188.3
SunEl: 18.6
Freq: 432.1
Tsky: 17
— Dpol: -18.4
MNR : 1.9
Dist: 371409
Dgrd: -1.0
[ ] Doppler tracking




Ad 7) Pokrocilé zpracovani signalu  Tools Help

Erase reference spectrum

- WSIJT-X—-Q65 (praCUJe Zd naS) Measure reference spectrum
- vyrovnani audio spektra Measure phase response
- apnon informace AP - (C|3) Equalization tools ...
: Execute frequency calibration cycle
DX Call DX Grid Solve for calibration parameters
VK7ZBX QE37PH P == —
J o AN 1 1 72 fresh
- prumeérovani (averaging) L |, _ ommn
pfedem Clear Avg i
- minimalni F Tol a Max Drift | G

gOO 1000 1500 2000 2500
Freq (Hz)

- delsi perioda 120, 300 s
- dobre nastaveny waterfall

=]

Relative Power (dB)
[
ocoooo

[T

1000 2000 3000 4000 5000
Freq (Hz)

@ WSIT-X - Wide Graph — P
500 1000 15 2000 2500 3000

[ Bars |Bins/Pixel 3 | [Start 100 Hz |<|| Palette \djust.. []Flatten Ref Spec [ [ Spec 30 % %

¥l Freq Time stamp Left ~ |N Avg 3 > || Default ~ || 1Q65_Sync ~ [ [ Smooth 1 =




Q65

R B C D E
Period Spacing Width Spacing Width Spacing Width Spacing Width

(s) (Hz) (Hz) (Hz) (Hz)
/15N | 1333 867 2667 1733

30 667 433 1333 867 2667 1733

60 333 217 667 433 1333 867 26.67 1733

120 1.50 o8 300 195 600 390 1200 780
300/ | 058 38 1.16 75 231 150 4.63 301

~—

— delsi perioda T/R pfi nizkém SNR

— apriori informace - AP

B prﬁmérova,nl, \

Decode Save Tools Help
Fast
Normal

® Deep

»" Enable averaging
v Auto Clear Avg after decode




@ WSIT-X v26.0-1¢1 by K1IT, GAWIS, KOAN, and IVINWV
ECHO File Configurations View Mode Decode Save Tooks Help

e 4 : ¥t 09:26:02 1 56.1 1.7 0
Pri vzdalenosti Mésice  07:2f:02 L el L7 )
) 059:26:08 1 56,0 9,0 0

360 — 410 tis. km se 09:26:11 2 56.1 9.0 | 29.0 -25.3 0
09:26117 3 56.2 3.6 4.4 “G.2 0

147 09:26:23 4 56.1 =3 1.4 §.4 1
vratl odraz Zd 2;4 - 2;7 5'09:26:29 5 56,2 L 0.9 -5.5 3
08:26: 35 6 56.1 8 0.7 4.4 4

09:26:41 7 56.1 | -18.6 0.6 4.0 5

YoM 09:26:53 9 56.2 | -17.* 0,k 4.4 9

WSJT'X umoanJe 09:26:59 10 56,1 -17..; 0.8 4.4 0
VvV Ve V4 V4 ':.9:27:05 11 56.1 '160? O.S 4.‘ :‘
merit realneé parametry 09:27:11 12  56.2 | -16.8 0.5 4.4 0
09:27:17 13 .6 0.5 4.4 10

4+ . . 09:27:23 14 .6 0.5 4.4 10

ECha | prl Velml VySOkem 08:27:29 1% 6 \*':, 4.4 10
05:27:3% 16 5 0.5 4.4 10

spreadu. 08:27:41 17 .5 | 0.5 4.4 10
‘:'9:27:"7 1‘3 -6 005 'lol 13

09:27:53 19 6 0.5 1.1 10

08:27: 506 20 . B 0.5 -1.1 10

@ WSIT-X - Echo Graph -
kZQOI . :1§0| - :1POI B I-qol L q L |50 L |1q0‘

i

Width = 190 Hz




Po vetSinu meésicniho okna je spread 100 Hz i vice

& WSITX - Wide Graph ] 2l y[
1000 3000

w2 s v 2 *

e e . e e —
| fingy 4! poon o frew g -'J—J——_f— P |

Pred zapadem Ci pri vychodu Mésice se spread snizi, nékdy i na 10 Hz

8w e e

& WSITX - Wide Graph ] 2l y[
1000 3000




Librace Mésice — spread spektrum

ONTHLY LUNAR LIBRATION - Apr 2010
oonCale 6.0, (c¢) Monzur Ahned

52! 00N
Topocentric
0 hr LT-

10

(CCCCCCC53))))10000008

Home Station /A Red
Dx Station A Blue
Station B at & Green




JO54CG
Majak DLOSHF na 10 a 24 GHz  per Dk7L

10368,024, Full Dopp, Q65-60E, GPS stab.
7,2 m Dish
50 W vodou chlazeny SSPA

@ WSIT-X - Wide Graph — X
[ Contro 500

: | paete|Adust. | L] aten 7] Ref (|
Avg 3 Default ~ | |Q65_Sync [ [ Smooth 1 =

24048 025 Full Dopp, Q65 60E, GPS stab
3,7 m Dish
10 W SSPA (120 W TWT na pozadani)




OKOEA

@ WSIT-X - Wide Graph — X
500 I 4200 4500 2000 12500 3000
1
2036
[ Bars |Bins/Pixel 3 <||Start 200 Hz || Palette Adjust... [ Flatten [] Ref Spec (] (] Spec 30 % %
Freq Time stamp Left ~ [N Avg 4 +|| 'Digipan ~ || QB5_Sync . h ] Smooth 1 =

Prijimac se stabilizaci GPS je naladén na 10368,049 MHz

a tedy zaznéj 1000 Hz odpovida presné kmitoctu 10368,050.
Rozdil mezi mnou a OKOEA je tedy 33 Hz. Signal je prijiman

v azimutu 160° v JN89eu, tedy totalni odraz.



Ad 8) Dobré planovani @ Ws)T-X - Astronom.
podminky pro spojeni jsou znacné promeénné 2025 pro 02
UTC: 10:25:41
Az: 33.9
- librace Meésice — spread 7 EL: -18.6
SelfDop: 14080
» Width: 252
_ . P Delay: 2.42
deklinace Mésice D 30 8
DxE]l: -18.4
. DxDop: 13503
- konjukce se Sluncem ™ DxWid: 251
> Dec: 15.8
, SunAz: 175.8
- teplota oblohy (+ atmosférické podminky) SunEl:  18.6
Freq: 10368.2
> Tsky: 3
. . , » Dpol: -2.6
- polarizace signalu MNE - 5 0
Dist: 362862
v ) , Dgrd: -0.4
- Mésic v apogeu a perigeu - 2,26 dB
[ 1 Doppler tracking

VEZUM II'::H'1 UK=L
EMECALC

7 ¥ pel &l

wsjbe EMECalc LibCalc EMEFlanner MoiseSources  MoonSked EME System




VK7MO - 0.77 m dish

il

HB9Q as 3DAOMB, EA6, GBRWG 1,2 m dish, 10 W SA5IKN
HBO, SV9, SV5, TK, 1SO 0,9 m dish, 27 W 0,6 m dish, 10 W
— 1.5 mdish, 60 W bateriové napajeni

1186 QSO, 177 CW + Digi inicald, 49 DXCC
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[SEPTUM + HORN ]

-8 dB pro 35° f/D
-13 dB pro 45° f/D

2
3

Horn |

a=b=150 mm
WG | =150 mm
A=335mm
B =270 mm

Horn | =400 mm

Ansoft LLC
15.00

ff_2D_GainTotal

Horn1_Antenna_ADKv1

Curve Info
—— dB(GainTotal)
Setup1 : LastAdaptive
Freq="1.3GHz' Phi='0deg’
—— dB(GainTotal)_1
Setup1 : LastAdaptive
Freq="1.3GHz' Phi='90deg’'

SN/CS
SFU 114




Specifications | Typieal

Power

DC Input (USB) 415Vin 55V
Conversion Performance and Clocks

ADC and DAC Sample Rate 65.2 KSPS 10 61.44 MSPS
ADC and DAC Resolution 12 bits
Frequency Accuracy +25 ppm

AF Parformance

Tuning Range 325 MHz to 3800 MHz
Tx Power Qutput 7 dBm

R Moise Fgure <3.5dB

Ax and Tx Modulation Accuracy (EVM) —34 dB (2%)

HF Shielding MNone

Digital

USB 2.0 On-the-Go

Core Single ARBM Cortex®™ A0 @ 667 MHz
FPGA Logic Cells 28k

DSP Slices 80

DDR3L 4 Gb (512 MB)

QSPI Aash 256 Mb (32 MB)
Physical

T 117 mm = 79 mm = 24 mm

462" = 3.11" = 0.95"
Weight 114
Temperature 10°C to 40°C



Vyhody: Nevyhody:

- nizka cena - nema RF stinéni

- frekvencni rozsah 70 MHz - 6 GHz - nizka frek. stabilita
- vysoka rychlost vzorkovani—BW 20 MHz - nema PTT

- malé rozmeéry - latence

- podpora Matlab
- mnoho uzivatellt — mnoho aplikaci
- perfektni design - 10 vrstvy PCB

- 11O Oscilloscope
- SATSAGEN

ADC/DAC 12 bit
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Adalm PLUTO + novy TCXO & externi GPSDO

|

& GPS ANTENNA C€
mini GPS ref. clock i

400Hz to 810MHz OUTPUT]

- www.leobodnar.com o

mini USB




23 CM Front End

Pohled zevnitr jednotky

PGALO3+
RX

X2 4 5800
B2

J
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(23 cm SETUP |

53 dBm SSPA
1 m aircom plus 200 W
48 'V
) PSU
50 O _J

FH—- 12V

LNA
0,36 dB

47 dB

AMP
BPF
PAS5 W

SEQ

AMP
BPF
20 dB

0 dBm

PTT

A 4

Analog
Devices

Adalm
PLUTO

GPSDO

USB

M)
ON®)

PC

[ SDR Console
WSJT-X

ta

USB

5V PSU

(

1 kHz




23 cm LNA

17:84:47 17 Dec 2821

Fre
250006008 &

Center fre
150035880 &

' Freqspa

Fined Frod)
2953 BRAE T

More,
lof2

LI STEQBGE. GIF file saved

],},,_;*"}'\ L A




PlutoSOR 1 SDR Console ¥3.0.26

Transmit  Rec/Plyback  Fwourtes  Memodes | Tools| Help Sule v

VSPE
< COM11

COM10

vx
1

1.296.065.000

CAT

Monitor

COMG

® Morse Keyer V4.3

Line 2 {Virlusl Ao Catls) w

Aodioc 253ms - —

Line 3

() Mode &

Sourd Output

®) Fado Torm

Tone Freq fHe

Tone envelope tse Aol tme ms) 1

Line 1

o] et -

o WSJT-X - Astronomical Data

v

Fle Configurations View Decode Save Tools MHelp 2021 l1lis 07
Bs Pl Daacds 2 = UTC: 16:11:08
nghe-ven eraje 3
OFC a8 OF Freq  Message UNC 4B OF Freg  Message Az: 217.7
ISST XX 2.5 N4NG T ORIAQ DF2VI NI @@ 4 g ORIAG El: 4.9
ISSS <23 2.9 1478 :  ORIAQ DFEVJ R-18 @) 3 EIAY oW SelfDop: -1821
K2ag Width: 8
. Delay: 2.41
DxAz: 121.5
DxEl: -0.1
DxDop: 311
CW PTT DxWid: 13
Dec: -26.3
SunAz: 254.2
Log Q50 S0 Monior Erase Clear Avg Decode Epable Tx Halt Tx us SunEl: -8.3
2%m s Tx even/ist - Py Freq: 1296.1
Tx 1500 Mz 3 Generate Std Msgs Tsky: 12
[ H o FTol 50 3|9 submodeC 2V OK2AQ INS9 ™1 Dpol: 78:7
| FT8 DF2V) s Rx 1478 Mz © MaxOr®t 30 3 DF2V) OK24Q -22 N = MNR: 0.7
60 S
FT4 A269 682km Repot-22  © DF2V) OK2AQ R-22 ™3 glis: 36??)7:
g — Lockup Add TREO s = DF2V) OK2AQ RR73 ™4 9ECH :
= ’
o - . sh Auto Seq TU LOTHAR 73 1 | Doppler tracking
# Qss 2023 &ve 27 LONAR 7 —
08 1765 16:02:39 CQ OK2AQ JNe9 ™™
Tx: TU LOTHAR 73 [GSSSE00 Last Tx: DF2V) OK2AQRR73 0 & B SO 39/60

Doppler tracking
2 Full Doppler to DX Grid
Own Echo
) Constant frequency on Moon
_) On DX Echo
Call DX

None

Sked frequency
Rx: 1 296,065 000

Tx: 1 296,065 000

Press and hold the CTRL key to
adjust the sked frequency
manually with the rig's VFO dial or
enter frequency directly into the
band entry field on the main
window.



ISO/HB9COG
1,5 m dish, 100 W

EAS8DBM 2,4 m dish
200-500 W

E7, 40, MD, MJ, MU,
OHO, YL, TA1, HL2

PYOFBS
2,4 m dish, 200 W

715 QSO
250 CW+Digi
inicialt

58 DXCC



jasoyé teplota (K)

10

tlum (dB/km)

goee =4 0.1 /\ém =
C " frekvence (GHz) A /mun
/. /
e i
. . ) ) 0.01 -
Prodelin 1194 (uz neni mala)
Sitovaoka~1mm A=12mm
H20
0.001 -
1 10 100
Frekvence (GHZ)
1,8 24048 0,6 50,9 0,48 12,2 1,6
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Déekuji Vam za pozornost

http://www.urel.feec.vutbr.cz/esl/files/EME/EME.htm

—— Miroslav Kasal ——

Reception of
Weak Radio Signals

from Space
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