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CQ WW DX tockovanije:
= zveza z istim kontinentom 1 tocka
» zveza z drugim kontinentom 3 toCke
= mnozilci so DXCC in CQ cone
> Rezultat = Stevilo to¢k * Stevilo mnozilcev

Contments Map .!5
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Vrsta odprave:
» ,,Greenfield“: elektrika + kabelski internet
Omejitve:
> Logistika: en kombi in najve¢ 2 avtomobila
> Cas: manj kot 10 dni
» Denar: manj kot 500€ na osebo




RIS 2017, Ljubljana, 04.02.2017 — s53ww — TKOC CQ WW DX CW 2016

10 OPS /9 dni

EU

Switzerland 20 Vﬁ o
) lach-Innere St-Martin- <
France ogn . 3 B S Mty
B Magon Lausanne Costade= S (ﬁfj’bo' Va. tha
Roanne : ’
0ges | 2 Lyon Geneva, ! gésteslovema (é‘a%reb \\‘)
a .
e \ Milan = S Kal . 4
o Veg)na c:/er‘u)u:e LR é(ba Kelgvac sisak
Grenoble Padu. P
K v Croatia
Bordeaux i
R s Modena Bosnia an
enoa :
) o ~
Agen B85 2 Bolbgha s Herzegovir
Avignon 3 Q Kr;m 3
Ni % San Marino Sa’%le‘
Toulouse nes Monaco o li
% o o . Florence Split
o 5)
San Montpellier . > Cannes ) {
PSeBastian D1 ! A
{ Marseille lta'
9 \\\"\A“J\\N Perpignan y N
Pamplona Aot 2 o Pesgara
. MGarofxa CORSICA ! Terni $
\ 3 Ajacei Roome
Zaragoza Lleida 2 ! Adriatic Sea
g o Sabg,de" Lagna Fo%gla
o 4 . ;
Reuso—Barcelona Terracina Bary
Sassari ole Nagl'es f' (1]
: J AW ,Greenfield
Algherog Miord Salerno o Lecce
Balearic Sea 3 R
Eech Oristano
Valencia Mallé) s Haten Villacidro
o S
o
Albaocete i fsland Cagliari Catanzaro
4
Alicante ine
La Torretas 2 Palermo Messina
oMurcia Trapani &
OMarsala Ionia

Catania
Caltanissetta o o

Korzika - redek mnozilec in polno morja oo gRviactee

4



RIS 2017, Ljubljana, 04.02.2017 — s53ww — TKOC CQ WW DX CW 2016

Kategorija

M2

MS

)

« Dva banda naenkrat

« Pravilo 8x menjave
banda na uro

« En band naenkrat
« Ena MULT postaja
« 10 minutno pravilo
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Kako narediti ¢imvec zvez in cimveC mnozilcev?

cas

frekvenca

prostor
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Frekvencno-Casovni prostor

frekvenca
F1 — TX RX TX RX TX RX X RX X RX X RX
F2 4+ | RX | TX [ RX [ TX m-» s TX | RX [ X [ RX [ TX

CQ (ali RUN) frekvenca
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Frekvencno-Casovni prostor
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INBAND postaje

100 kHz banda in 500 Hz kanali = 200 frekvenénih kanalov
-2 1 RUN + 199 INBAND postaj
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Osnovna postavitev (2x):

RUN postaja

1x INBAND postaja
Skupen PA

RUN antena

INBAND antena
SDR+CW Skimmer

2nal (QSO generator) box
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S 1 +10 kHz
PNV

|zolacija med dvema dipoloma na razdalji 10 valovnih dolzin je okrog 40dB.
Je 40 dB dovol;j?

Podvojitev razdalje prinese samo cca. 6 dB dodatne izolacije!
Je 46 dB dovolj?
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Meritev relevantne izolacije?

SDR sprejemniki zelo natanéno merijo nivo vhodnega signala.
|zolacija (dB) = 40dBm — Prx(dBm)
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Kaj torej pravi sprejemnik?

S kaksnim nivojem ga skurimo?

Primer:
« 1500 W oddajne modi
« 40 dB izolacije med antenama (faktor 10000)
e Prx=0,15W (=S9+95dB) ~
G@ )

Je +22 dBm (150 mW) na vhodu v sprejemnik prevec?
* Le do okoli cca. 1 mW sprejemnik Se deluje v linearnem nacinu (brez ATT in LNA)
« 150 mW verjetno sprejemnika Se ne poskoduje (je pa mocno prekrmiljen!)

ARRL izvaja meritve do +10 dBm, RSGB do +20 dBm.
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Kako ocenimo kako mocan
signhal se prenese nasa postaja?

Relevanten podatek je ,Blocking dynamic range®.

TS-590s@5kHz: -131 + 141 = +10 dBm

Receiver Dynamic Testing

Noise floor (MDS), 500 Hz bandwidth,
default roofing filter:*

0.137 MHz
0.505 MHz
1.0 MHz
3.5 MHz

01 M =132 dBm
8 MHZ —-133 dBm

50 MHz

Preamp Off Preamp On
—-130 dBm -137 dBm
=132 dBm =140 dBm
-114 dBm -122 dBm
-130 dBm —139 dBm
=139 dBm
-139 dBm
—143 dBm
=130 dBm =143 dBm

Gain compression, 500 Hz bandwidth,
default roofing filter:*

3.5 MHz

20 kHz offset
Preamp off/on
140**/136 dB

01 MK 8/136 dB
C14MHz 1417136 dB
Al 40/120 dB

50 MHz

130"/141 dB

“*Exceeded figures indicated; test results show@red with +10 dBm mag»imum

output from test fixture.
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5/2 kHz offset

Preamp off
140**/120 dB

dB
Qerrides
09 dB

130™/127 dB

|IC-7600@5kHz: -131 + 113 =-18dBm

|IC-7600@20kHz: -131 + 121 = -9dBm

Receiver Dynamic Testing
Noise floor (MDS), 500 Hz bandwidth:

Preamp off 1 2
0.137 MHz -124 -126 -129dBm
0.505 MHz -130 -138 -141dBm
1.0 MHz -130 -138 -141dBm
3.5 MH =131 -139 -141dBm
-139 -141dBm
50 MRz = -141  -143 dBm
Gain compression, 500 Hz bandwidth*
20 kHz offset 5/2 kHz offset
Preamp off/1/2 Preamp off

WIS 122/117 dB
14 MHz__ 122/T28/120 dB
50 WAz 19/121/120 dB

RECIPROCAL MIXING 500Hz BW ———— BLOCKING PREAMPF OFF -————-—
FREQUENCY Rxl Rxl Rx2 Rx1 Rx1 Rx2
OFFSET 19MHz 21MHz 16MHz 2.7kHz ROOF 500Hz ROOF 2.7kHz FILTER
1kHz 95dB 859dB AGC blocks  -77dBm noise limited -80dBm
2kHz S8dB 95dB 75dB -45dBm +15dBm -43dBm
3kHz 104dB 98dE 83dB +15dBm -12dBm
SkHz 112dB 107dB  87dB +16dBm -6dBm
10kHz 117dB 111dB  98dE >+20dBm \ >+20dBm  +2dBm
15kHz 117dB 113dB  104dB >+20dBm \|=>+20dBm  +8dBm
20kHz 118dB 115dB  106dE >+20dBm J=>+20dBm +10dBm
30kHz 1158dB l116dB  108dE >+20dBm J>+20dBm  +11dBm
50kHz 119dB 118dB 110dB >+20dBm J >+20dBm  +12dBm
100kHz 115dB 119dB  112dB >+20dBm/ =>+20dBm  +13dBm

TS-590s@5kHz: >+20 dBm
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Kaj pa fazni sumi?

« (Oddajni Sum - odvisen od faznega Suma TX LO
* ReciproCno mesanje - odvisno od faznega Suma RX LO
» Oba pojava dvigata Ssum sprejemnika

IC7600 TX Sum
0

dBc/Hz

-20
-40

-60 : :
-132 dB¢/Hz pri 20 kHz odmiku

80
-100[*™
WMM‘!“
'1 20 NM

Piagy,
-140 T

-160

-180

1x10% 1x103 1x104 1x10°
Hz

1x10°

20 kHz odmik:
Prx = -9 dBm (1 dB gain compression)
PSum =-9—-(132-27)+3
=-114 dBm > ~ S2
Kar je 17 dB nad Sumom sprejemnika!

Reciprocal mixing (500 Hz BW): Not specified.

o TS590s ITX
-20 tH
-40
-60
3 -80
-100 ~
-120 =
-140
-160
0
1x10? 1x103 1x10% 1x10°% 1x108
Frequency (Hz)

20/5/2 kHz offset: —-105/-91/-82 dBc.

Reciprocal mixing (500 Hz BW): Not specified. 20/5/2 kHz offset: =120/~106/-91 dBc.
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Sum antene
10 kHz do 100 MHz

ITU-R P.372 (Radio Noise)
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A: atmospheric noise, value exceeded 0.5% of time
B: atmospheric noise, value exceeded 99.5% oftime
C: man-made noise, quiet receiving site
D: galactic noise
E : mediancity area man-made noise

minimum noise level expected
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Oddajna o (1,5kW): +62 dBm )

IC7600 TX PN @20 kHz: -105 dBc/500Hz

\
Oddajni Sum @ 20 kHz: -43 dBm/500Hz /—

Potrebna izolacija: 70 dB

Sum na anteni: -113 dBm/500Hz A
NF,,: 34 dB
Sum sprejemnika: -131 dBm/500Hz |

NF, : 16 d:B /]\
Termiéni Sum: -147 dBm/500Hz |—

500 Hz: 27 dB

)

—

Termiéni Sum: -174 dBm/Hz
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TS-590s RX PN @20 kHz: -120 dBc/500Hz
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Primer 7 MHz:
IC7600 - TS590s
NF,,~ 34 dB
NF, = 16 dB

Sum zaradi reciproénega mesanja
@ 20 kHz: -138 dBm/500Hz
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Oddajna moé (1,5kW): +62 dBm |—>

IC7600 TX PN @20 kHz: -105 dBc/500Hz

Oddajni Sum @ 20 kHz: -43 dBm/500Hz |e——) -

Izolacija: 70 dB
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TS-590s RX PN @20 kHz: -120 dBc/500Hz
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Sum zaradi oddajnika: -113 dBm/500Hz | \

Sum na anteni: -124 dBm/500Hz |E
NF,: 23 dB T

Termiéni Sum: -147 dBm/500Hz |—
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-163
-168
-173
-178

y

l

Sum zaradi reciproénega mes$anja
@ 20 kHz: -128 dBm/500Hz

Primer 21 MHz pri
70 dB izolacije:

IC7600 > TS590s
NF, . ~ 23 dB

NF, =16 dB




RIS 2017, Ljubljana, 04.02.2017 — s53ww — TKOC CQ WW DX CW 2016




RIS 2017, Ljubljana, 04.02.2017 — s53ww — TKOC CQ WW DX CW 2016

|lzmerjene izolacije med antenami:
SB1 <--> SB2 ~55...80 dB (14M/21M/28M)
SB1 <--> VDA ~73...81 dB (14M/21M/28M)

4SQ <--> 2V ~70 dB (7M)

(> 80/82/90 dB)
(> 80/82/90 dB)
(> 62 dB)

Spi

32

2834
B U
2444
2241
2, :
< 204+
w 1
= 18-

= 1
T 16

E

c 1
St
T ot

FERFE
=

ot

der Beam

--------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------------------

.................................................................................................................................

..........................................................................................

.............................................

___________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________

Tot-g;
= T T T T T T T T T T T T T T T T T Moimn-All: 10.4 dBi
1 H | | | | 1 H | | | | H | | | | | | i [1405MHz
' ' ' '
30§
'

o 5 10 15 20 25 30 35 40 45 50 55 80 85 70 75 20 35 90 95
Distance from Tower Base, Meters
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Kaj pa 160m in 80m?

Vecina oddajnih anten ni primernih za sprejem.
Atmosferski in industrijski Sum prevladujeta:

- >60 dB @ 1.8MHz (na vertikalki)

- >50 dB @ 3.5MHz (na vertikalki)

- 20 ... 30 dB ATT na RX

- 20 ... 30 dB manj izolacije med antenama

|lzmerjene izolacije do Hi-Z 4SQ:

. 80m Vert ~40dB -136m
. 160m InvL ~50dB -195m
« 40m 4SQ NE ~50dB -176m

20

160m - InvL
' 80m - Vert

INB RTX

RX ANT
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WW EU

Multi-Op Two-transmitter Multi-Op Two-transmitter
CHNZR. ... cao--. 29,284,580 TEOC. . i na 18,368,042
CER3W..ccucun.. 29,278,260 ERZFR. . .. nvn .. 13,963,230
BJ4R . . i s e nnn 23,480,468 SRR . ... 13,137,742
= o 21,715,204 ES9C. i i nnnnn 12,615, 200
R T 13,527,768 ¥YToR. . ... ... 12,443, 352
TEOC. . i i e e e e - 18,368,042 IRST ... .. ..... 11,352,004
EANE: T 17,536,160 HETT. . e e e e - 11,239, 200
[ 7 17,918, 656 SNBB........-.. 5,451,391
JTOBH. . .. .. ... 15,712,380 0 I 8,785,400
AHOF . .o o auann 15,586,410 ‘

Band QS0s Zones Countries

160: 923 19 80
80: 2466 34 117
40: 3728 40 152
200 3276 39 143
15: 1577 37 140
10: 117 11 39

Total: 12087 180 671"
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