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Historia pouzivanych TRX v OM3KGW

O

Homemade TRX
OK3TEH

TRX
™ 225

TRX
Standard

Postupne
3 generacie ,homemade* transvertorov




Zakladné poziadavky

na kvalitny oscilator

O

v Frekvenc¢na stabilita: lepsia ako 1 ppm
v Odchylka frekvencie: do + 10 kHz
v. Dostatoé¢ny vykon: miniméalne o dBm

v. Minimalny fazovy sum: lepSie ako — 150 dBc/Hz vo
vzdialenosti 10 kHz od nosnej




POUZIVANE RIESENIA

1. Klasicky oscilator s jednym J-FETom (pouziva DB6NT)

6061
NEOSID

3pd

66pF 1BoF
Qx
105,667 MHz -f 0,224

S20R ' 957310

BFRY2P

NajpouZzivanejSie zapojenie oscilatora s krystalom
na 3. az 7. harmonickej

VYHODY
» Jednoduché a lacné riesenie
*  Pomerne dobré Sumové parametre

NEVYHODY

* Nutny oddelovaci stupen, inak zataz
ovplyviiuje frekvenciu (je sticastou
rezonan¢ného obvodu)




Klasicky oscilator s jednym J-FETom

Average

pFhase Noise 10,0008/ Ref -60.00dBc/Hz
Catrier 51.000248 [MHz 1.5280 dBm

. [
G0.00p 1 100 Hz T116.4650 dBC/HE
20 1012 kuz 14307577 dc/Hz
30 10.123 kbz  1145.8603 dBerHz
000 2 905476 kHz  162[ 4863 dBc/Hz
5: 0.pi5128 MHz -166.9G08 dEcrHz
=61 5 MHz -151. 0489 dBC/Hz
-80.00
80,00
-100.0
-110.0

Fazovy Sum nahodne vybraného oscilatora s J310




POUZIVANE RIESENIA

2. Oblibené zapojenia od roku 1997

R1 Fe1.2
100C13
1S S 1
c1 tﬁ " oop ;
H = o Poznamka:
11
gk 28 56 INAD3184 S drobnymi tpravami v
L 'I;I'U e Elepls sl $s250d6 konstrukénom rieeni to
1k L 22p publikovalo viac
R6 . . . radioamateérov, niektori
s Oscilator publikovany v DUBUS 3/97 od DF9LN si s nim zaviedli 3ivnost.
VYHODY NEVYHODY
* V zapojeni kmita takmer kazdy krystal
* V spojeni s opisanym termostatom sa da dosiahnut vyborna teplotna * Vobec sa nejedna o nizkosumovy oscilator !

stabilita (pri zmene teploty z +25 °C na —10 °C som dosiahol : % 0,06 ppm)




Obl'ibené Zapojenia - pokraéovanie (vzhl'ad polosériovo vyrabaného oscilatora)




Obltbené zapojenia - pokracovanie (grafy z DUBUS 3/97 od DFLN)

pPhiaze Moise 10,.00dB/ Ref -60,00dBC/Hz
60,00 B Carrier 93.916834 MHz 56617 dEm
iaid 1: 100 Hz -07.8348 dec/Hz
2 1.012 kHz 120, 7487 dBc/Hz
3: 10.123 kHz —134.2293 dBc/Hz
-70.00 4: 102.)476 kHz  4137.5193 dBc/Hz
5: 1.015128 MHz +138.7530 dBc/Hz
=62 5 MHZ ~139. 3714 dBc/HE
-80.00
-90.00
-100.0 4
-110.0
-120.0
2
-130.0
¥
-140.0 i f T
]
-150.0
-160.0
-170.0
-180.0 155 &= “ 1 e a
RF freq out of range




b4 / ° (3 v °
Obltbené zapojenia - pokracovanie (grafy z DUBUS 3/97 od DF9LN)
Average
pFhase Moise 10.00dEf Ref -60.00dBciHz
5000 p Caftier 116,979111 MHz 2.7315 dBmn
1 100 Hz -93, 6057 dBC/HEZ
2: 1.012 kHz ~125.9645 dBC/HE
3: 10.123 kHz -131. 8762 dBC/HE
-70.00 4: 102,476 kHz ~133. 7316 dBc/Hz
5 1.015128 MHz -+141.4769 dBC/Hz
=6 5 MHz ~141.7239 dBC/HE
-80.00
-90.00
i
-100.0
-110.0
-120.0
-130.0 2
¥ i
-140.0 ¥ Y
il
-150.0
-160.0
-170.0
~180.0+4 = s 155k ) -
Phase Moise Start 100 Hz




Oblibené zapojenia - pokracovanie (grafy z DUBUS 3/97 od DFLN)

[ ]
~I=_ Average

[I»Phase Moise 10.00dBy Ref -60,00dBc/Hz

Carrier 115997357 MHz 8.6978 dBm

. Y
G0.00p, 1 100 Hz 80,3807 dBC/HE
2h 1.012 knz 1127.2039 dEC/HZ
3L 10.123 kHz 1442207 dBC/HE
S70.00 45 102 476 kHz ~145, 0505 dBC/HZ
5P 1.015128 MHz 155.8439 dEC/H=
»hB: 5 MHZ ~158. 0817 dBC/Hz
80,00
-90.00 |
1000
1100
1200
1300
-140.0
-150.0 3 4
7
-160.0 5
1700
& iy 1655 B A
Freq Band [99M-1.5GHz] LO Opt [<150kHz]| BO07pts| Corre 100/

FPhasze Mois

Stop 5 MHz 8.7% |-
HCor|cnl 0vlpow ov]amm SdBlExtRef1|EcRef2]Ston]Sve])2016-02- 16 02:04]




POUZIVANE RIESENIA

Obl'abené zapojenia - pokracovanie

Priklad obvodového rieSenia pre ,Oven-stabilized XO for VHF* z DUBUS 3/97 od DF9LN
-8y ‘_rgg 1"'.' -t3IBEY
—t 5 —{TF>
s g2 e ez
I TRELOS I
=9
|
A o= Oven-stabilized XO for VHF
. TE‘U 262
= 423
3 = D =7
= o : B <=o) e — —
ok = vy Th
_l]. T (_ 4358
73
e Poznamka:
P = VRS tRe Viyborny termostat, musi véak
} o &l vyhrievat celt dosku oscilatora, nie iba krystal !




POUZIVANE RIESENIA

Oblabené zapojenia - pokracovanie

Fotografia DPS s obvodovym rieSenim pre ,Oven Controller z DUBUS 3/97 od DFOLN

OCXO for 106.5MHz

Pripomienky k rieSeniu (z DUBUS 3/97)

The BDX33 is fastened by a M2.5
screw. The complementary thread
has to be cut into the heatsink.

When mounting the parts of the con-
troller circuit, take care that the
1.8 Q resistors. the BDXS53 and the
temperature sensor KTY have to be
mounted onto the bottom side.

When mouting the controller board
don’t forget for the mica insulator
for the BDX53 and to establish a
solid contact of the KTY to the
heatsink for a small temperature
gradient.




POUZIVANE RIESENIA

3. Kapa kvalitného oscilatora (od firmy AXTAL)

VYHODY

» Vsetky parametre st na slusnej arovni

NEVYHODY
¢ Cena: ...300 .- Eur

PR AXIOM75-12.200 S5
B¢ 116.000 MKz 48




Agilent E5052B Signal Source Analyzer

R
r [~ - |
Averaging Factor X
pPhase Moise 10,0008/ Ref -60.00d8c/Hz .
&0.00 b Carrier 115.990076 MHz  £.3328 dBm averaging
i d ;o 10l Hz -118. 7278 dBc/HE Restart

: 1 kHz ~146. 9747 dec/Hz

10.123 kHz -159. 9234 dBC/HE
100,281 kHz 160, 71592 dEc/Hz

1. 015128 MHz -165.5286 dBC/HZ e
5 MHz -167.1116 dEc/Hz averaging

o]
Correlation
100

Average

Reftrn

-180.0445 = e 185K -
IF Gain 20dE Freq Band [99M-1,5GHz] LD Opt [<150kHz] a07pts Corre 100
rt 100 Hz

2015-02-17 02:30




POUZIVANE RIESENIA

4. RieSenie od Uwe Richtera DCSRI (Funkamateur 9/2011)

+8V

VR2 2
maximal 208mA ‘LT19&H" Bild 6:

VR1 1 T2 3 1 Schaltplan

il _+5V/72mA Lcm ci1 ci2 z Rz _Lmjsui'ms‘Lcm_Lw der AmpOsz-
e EEE] FLT [QFFTFR|
10n In IOuTOpAL R3

—
C1ﬁ—< >—i19
c21 33y | 10n FP
—H n
R —1dB: 87055 ABT0
R6 I:] 15 -8 436/11,6/436
27 , RS
-34B: 282/17,6292 3000
c23 :
~4dB: 22123 8221
BGAG1E ‘ 10n ——
L2 c26
Qzi C29 I -2dB
1270nH
BaTeecd| 1Mz ton | > 13 L4 T622|+67dBm g  +4,7dBm 1 s
R . n 2- L o
: THS920
r7 [ |re o0 i l
100 | |150 R14
721
(*) siehe Text

FA 9/11 » 945




POUZIVANE RIESENIA

O

Riesenie od Uwe Richtera DCS8RI - pokracovanie

Poklada sa za najlepsie
publikované amatérske
rieSenie !

-70

—100

dBe/

Hz
—120

—130

—140 |—

—150

—160

170
—180

0,01

100

7000

KMz

VYHODY

* Excelentné Sumové parametre pri zohl'adneni
jednoduchosti zapojenia

» Velky vystupny vykon : od + 20 dBm

NEVYHODY
* Velky jednosmerny prikon — prehrieva sa

¢ Originalne rieSenie podl'a konstrukcie DC8RI
saneda , termostatovat “




POUZIVANE RIESENIA

4.1. Riesenie od DCSRI konstrukcne prerobené

VYHODY
* Kompaktna jednotka v masivnom hlinikovom
boxe

* Dobre navrhnuta DPS, vhodna aj pre
automatické osadzanie

» Zjednoduseny vykonovy zosiliiovaé

NEVYHODY

« Tazko realizovatel'ny termostat (vhodné len
po 2 m pasmo) — jednotka ma prikon 3-5 W




RieSenie od DC8RI konstrukéne prerobené

R1
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Riesenie od DC8S8RI konstrukéne prerobené
ROZMIESTNENIE SUCIASTOK NA DPS (SMT, THT) - POHI’AD Z HORA




Riesenie od DC8S8RI konstrukéne prerobené
ROZMIESTNENIE SUCIASTOK NA DPS (SMT, THT) - POHI’AD Z DOLA




RieSenie od DC8RI konstrukéne prerobené
VIZUALIZACIA — POHT'AD_1
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cne prero

LCAD 2
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d DC8SRI konstruk
VIZUALIZACIA
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° v o v v ’ v .
RieSenie od DC8RI konstrukéne prerobené - pokracovanie
_:",'_:',l_'_.r I ES052B 5i gnal 5o CE Analyze|
e ——
== Average
pPhiase Moise 5.000dRyf Ref -100.0d80Hz
we e e [N
8 1 knz 14%.1724 dBC/HE
A0S0 3: 0,007 kHz -154.1071 dBo/Hz
4: [38.134 kHz  -165.3063 dBo/Hz
5: 993,410 kHz -164.5472 dBo/Hz
-110.0 615 MHz 1601735 dBerHz
-115.0
] ny
1200 Oscilator pre TTRX 23 cm
-125.0
-130.0
-135.0
-140.0
-145.0
-150.0
-155.0
-160.0
-165.0
-170.0
-175.0
-180.0445 & y S
607pts Corte 100
Start 100 Hz Stop S5 MHz F74% |-
[ cor|col 0vlPow Ovlatn SaBlE«Ref1|ExtRefz]Stop]sve] 2015-01-08 23:45)




RieSenie od DC8RI konstrukéne prerobené - pokracovanie

Average

prhase Moise 10,0048 Ref -60.00d8ciHz
_&0.00 B Cartier 129.999059 MHz 12,6251 dEm |§

i 1 kHz ~143.1534 dec/Hz
10.028 kHz ~157.9093 dec/Hz
100,281, kH= ~166. 0238 dec/H=

1.037314 MHz -167.3778 dBc/H=

-70.00

E L

-80.00
-00.00
1000 Oscilator pre TTRX 2 m
-110.0
-120.0
-130.0
-140.0
-150.0
-160.0

-170.0

-180.0

-190.0

-200.0

-210.0

tart 100 Hz Stop 5 MHz |
hase i M Cor|cnl ovlrPow Ov]amm 2008 ]|ExRefi|ExRef2)ctop]ovel2013-12-30 23:17]




RieSenie od DC8RI konstrukéne prerobené - pokracovanie

pPhase Moise 5.000dE, Ref -100,0deciHz
-100.0 P

Carrier 130.000325 MHz 0.4512 dBm
110 Hz 109, 9984 dBc/Hz
1.022 kHz -138.7280 dBc/Hz
10.344 kHz =155, 3286 dEc/Hz
100,281 kHz -171.5387 dBc/Hz
951.342 kHz -175.3109 dEc/Hz

-103.0

e b

v

-110.0
-115.0
i Oscilator pre TTRX 2 m s filtrom
-125.0
-130.0

-133.0

-140.0

-143.0

-150.0

-155.0

-160.0

-163.0

-170.0

-173.0

'180'0189*

Phase Moise Start 100 Hz

Stop 5 MHz 19,8% |-
Cor|col 0v]Pow 0v]ann odB)Edref L|ExRez|StoplSve|2013-04-03 04:41]

Phase Moise: Meas




RieSenie od DC8RI konstrukéne prerobené - pokracovanie

==
== Average
pFhase Moise 10.00dE/ Ref -90.00dBc/Hz Carrior 129.959908 MH 0.0154 dR '

_ b arrier . £ . m
=0.00p 1t 100 Hz 103, 0033 dec/Hz

21 1 kHz -133.4149 dBc/Hz

3: 10.123 kHz  -156.4062 dBC/Hz

4: 100,281 kHz -163.765%1 dEc/Hz
-100.0 =50 993,400 kHz  -163.5201 dBor/HE

i
Carrelation
-110.0 1A T —
Oscilator pre TTRX Javornik
-120.0
-130.0
i
2
-140.0
-150.0
i
-160.0
1
-170.0
-180.0
-150.044 = i R £
Stop 5 MHz |30,2%
SHcor|cnl ov|Fow 0v]atn SdB|ExtRef1|ExtRefz]|Stop|Sve] 2013-04-26 05:18)




s v o v v , v .
RieSenie od DC8RI konstrukéne prerobené - pokracovanie
pPhaze Moize 10.00def Ref -20.00dBc/Hz ]
28 1 kHz 1139.4224 dBC/HE
=000 35,907 kHz 11555302 dec/Hz
4: 100,281 kHz <188 9620 dBC/HE
5: 0 1.015128 MHz -167.2151 dEC/HE
-40,00 2G5 5 MHz 1170, 7507 dBC/HE
-50.00 : i
o Experimentalny oscilator pre 2 m
-70,00
-80.00
-80,00
-100.0
-110.0
-120.0
-130.0
-140.0
2
-150.0
-160.0 3
;i
-170.0 /
g 5
-180.0,45 iy iy 18 S a
IF Gain 2008 Freq Band [99M-1.5GHz] LO Opt [<150kHz] 607pts| Corre 100
Phase Moise Start 100 Hz Stop 5 MHz 7.0% |-
e s o | Cirl Oy Pow 0v At SABIE el 1Bt efz | Stop [Sve | 2016-02- 16 03:06)




Demonstracia destrukcie prijmu slabych stanic vinou
vysokého Sumu oscilatora transceivera (prip. konvertoru)

Demonstrac¢né zapojenie Frekvecné pomery RX

<&

A e
P e Kouvergra
P | ad)

Nastavitelny generdtor

-140 az -100 dBm

Gen.: 144,053 MHz

adB do vstupu RX

Zluéovaé

(isty generator A A
==y

357 -16 dBm 0 gﬂﬁp"_ Lo Ry Fﬂ{
¥ e
Q{: fhf

Gen.: 144,073 MHz




POUZIVANE RIESENIA

Zaverecné hodnotenie

NajlahSie realizovatelny, najlacnejsi a s najlepSimi parametrami
je oscilator na baze myslienky Uwe Richtera DCSRI !




Nova Dubnica 20.februar 2016

O

Dakujem za pozornost.
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