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144MHz Preamplifier YU1AW

Jan Bilek, OK1TIC

Uvod

NejlepSim ptedzesilovatem je bezesproru kvalitni anténa (anténni systém) s nizkoztratovym
kabelem. Jedin€ tak totiz zajistime dostatecné VF zesileni (dostatecnym ziskem antény) pfi
zachovaném IP3 pfijimace. Nicméné 1 pifesto se v nckterych situacich anténni pfedzesilova¢ do
VKV zavodl hodi — zejména v téch situacich, kdy nam piijem nezhorSuje silny signal blizké ,,top-
gun‘ stanice.

V mém ¢lanku popisi mou realizaci predzesilovace navrzeného Dragoslavem YU1AW.

Introduction

Without any doubts, the best preamplifier is a good antenna (antenna system) with low loss cable.
This is the only way of obtaining sufficient RF amplification (by sufficient antenna gain) with the
IP3 of the receiver kept constant. Nevertheless in some situations the antenna preamplifier is a good
thing for VHF contests — particularly in situations when the receiving conditions are not worsened
by a signal from close ,,top-gun* station.

In my article, I will describe you my realization of a preamplifier designed by Dragoslav YUTAW.

Koncept
M¢ hlavni pozadavky na zesilova¢ bych sesumarizoval asi do téchto bodu:
e dB(s21) @ 100MHz <= dB(s21) @ 144MHz -20dB

o Tj. zisk ptedzesilovace v pasmu FM radii je alespont o 20dB mensi, nez-1i v
pozadovaném pasmu 144MHz.

25dB >= dB(s2) @ 144MHz >= 12dB

o tj.zisk v pasmu 2m je mezi 12 a 25dB. Horni hranice je zvolena s ohledem na mozné
riziko oscilaci zesilovace a pfebuzeni vstupu piijimace, spodni hranice s ohledem na
utlum ptijimaciho koaxialniho kabelu a vstupu pfijimace.

e V¢tsi diraz na IP3 nez-li na NF:

o ,,vyssi“IP3 (feknéme IP3our >= 30dB)

o NF<=1,8dB
e Dobra dostupnost tranzistoru, dobra cena tranzistoru (<100K¢)
°

Po par hodinach hledani jsem shledal, Ze optimalni feSeni nabizi Dragoslav YU1AW s tranzistorem
BFG540. Veskera dokumentace je k dispozici na: http://yulaw.ba-karlsruhe.de/low_noise.htm. Pro
piehlednost je schéma uvedeno na obrazku 1.
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Obr. 1: Schéma zapojeni

Fig. 1: Schematic diagram

Jedna se o verzi se zlepSenou selektivitou. Oproti origindlu jsem pouzil namisto tranzistord
BFP196, BFG540 tranzistor BFP540. Ten l1ze zakoupit napt. v GM, GES za velice pfiznivou cenu a
jeho parametry jsou podobné obéma zmiflovanym tranzistoriim. Déle jsem pouzil napdjeni externim
kabelem, odpada tedy tlumivka 10uH. Napajeci napéti celého predzesilovace je 12-14V, aby bylo
mozné soucasné spinat i 12-ti voltova relatka (LNA samotné je zapojeno pies 78L10). Zapojeni
pfepinacich relé a napdjeni je patrné z obrazku 2.
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Obr. 2: Zapojeni relé a napajeni

Fig. 2: Relays and power supply



Relé ,,Rel* je typu QN59925 (nizky utlum pro RF), relé ,,Re2* je typu RSM850-2CO-12VOLT
(zakoupené v GESu). Vstup LNA oznaceny jako ,,RF IN“ je pfiveden na TX/RX relé zapojené u
anténty, vystup ,,RF OUT* pak vede k pfijimaci kabelem RGS5S.

Concept
My requirements on the LNA could be summarized into these points:
e dB(s21) @ 100MHz <= dB(s21) @ 144MHz -20dB
o In other words the gain in the FM radio band is at least 20dB lower than in the 2m band.
25dB >= dB(s21) @ 144MHz >= 12dB

o That means that the gain in the 2m band is within 12 and 25dB. The upper limit is set to
25dB to lower the risk of oscillations and not to overdrive the receiver input. The lower
limit is set to 12dB with regards to the cable loss.

e To put more emphasis on IP3 than on NF:

o ,higher”IP3 (let's say IP3our >= 30dB)

o NF<=1,8dB
e Good availability and price(<100K¢) of the transistor
°

An optimal solution that suites these requirements uses BFG540 and was designed by Dragoslav
YUIAW. All the documentation is available at: http://yulaw.ba-karlsruhe.de/low_noise.htm. Figure
1 depicts the basic schematic diagram of the LNA.

Unlike the original, my realization uses a BFP540 transistor. This transistor is easily available at
GM or GES for a reasonable price and its parameters are very similar to those mentioned in the
original design. Furthermore I used an external cable for power supply thus there is no need to
populate the 10uH choke. Power supply voltage is 12-14V in order to handle two 12V relays
as well (but the voltage for LNA itself is kept at 10V using 78L10 regulator). Connection of the
relays and the power supply voltage is shown in figure 2.

Relay ,,Rel* is of QN59925 type (low insertion loss for RF), relay ,,Re2*“ is of RSM&850-2CO-
12VOLT type (bought in GESu). The ,,RF IN* port is connected with TX/RX antenna relay, the ,,RF
OUT* leads to the receiver via an RG58 cable.

Realizace

Popsany zesilovac¢ jsem zrealizoval na lehce pozménéné desce plosnych spojti. Celé zapojeni jsem
pak vmontoval do krabicky od tabdku. V§e je zndzornéno na obrazcich 3 a 4.

Realization

I manufactured a slightly modified PCB for the described amplifier. Than I mounted all the circuitry
into a tobacco box. Everything is depicted in figures 3 and 4.
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Obr. 3: Vnitfni pohled
Fig. 3: Inner look

Obr. 4: Finalni LNA
Fig. 4: Final LNA

Méreni
Jediné méteni, které jsem se zesilovatem provedl je méfeni s-parametri. Vysledky méfeni jsou
zobrazeny na obrazku 5. Z grafli b) a d) je patrné, ze LNA zesiluje i okolo kmitoctu 868 Mhz, ktery

spada do GSM pasma. Pokud se tedy vyskytnou problémy s ruSenim z GSM, je tfeba predradit
vhodnou pasmovou zadrz. Jinak zesilovac splituje pozadavky ohledné zisku a selektivity.
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Obr. 5: Naméfené S-parametry
(a— blizkeé s11, b — vzdalené s, ¢ — blizké s21, d — vzdalené s»)

Fig. 5: Measured S-parameters
(a— close s, b — far sy, ¢ — close sz, d — far sz1)

Measurement

The only measurement that [ have performed is the s-parameter measurement. Results are shown in
figure 5. From charts b) and d) it can be seen that the LNA amplifies also around 868MHz which
falls into GSM band. So if you have problems with GSM disruptions insert a propper band-reject
filter prior to the LNA. Otherwise the LNA meets the requirements regarding the gain and

selectivity.
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