Amplifier for Small Magnetic and Electric Wideband Receiving Antennas Model AAA-1B  Rev.2.0 © LZIAQ

Yceuasartea 3a MAJIKH IUPOKOJCHTOBA PAMKOBHA U TUIIOJTHH AHTCHU
(model AAA-1B)

1. Onucanme u cneuupurKanus

Fig.1.1 Yeuneamen Fig.1.2 naamka Ynpasenenue

VYcunBarenar uma 4 pexxuma Ha padora:
paMKoBa aHTeHa A
paMKoBa aHTeHa B
KpbCcTOCaHU paMku A+B
JUTION U3noJi3Ban] paMmkute A u B karo pamena.

[TorpeOuTensT TpsiOBa Aa ce MOATOTBU CaM :
2 paMKOBHU aHTEHa, KOUTO J1a C€ BKJIOYAT KbM YCUJIBATEIS
FTP xaben cbe 3amunanu RJ45 kyruryHru
BobumiHo 3axpanBane 13.8 B
3 KJIroueTa 3a AUCTAaHIIMOHHO IPEBKIIIOUYBAHE HA AHTEHUTE U PEXKUMUTE
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1.1 Onucanue

Tosu ycunsamen e npednazHayer 3a uznoazearne ¢ maika npuemna anmena om 20 KXy oo 50 MXy.
Mexanuunama KoncmpyKyus Ha aHmeHama ca uzevbpuiea om nompeoumens. Kvm ycuneamensi mozcam oa
ce cevporcam 2 omoenHu macHumHuu anmenu ( pamku). Tezu pamku ce uznoa3eam covuo maxka u Kamo
PaMeHa Ha MANbK WUPOKOAeHmo8 ounon. Taxka moeam 0a ce uznoazeam 3 pasiuyHu aHmMeHu.
Ycunsamenam uma 4 pescuma na paboma, koumo ce ynpasiasam oucmanyuonuo. Loop A, Loop B,
Kkpvcmocanu pamku A+B u ounon. Ilpeekaousanemo e MOMEHMAIHO U NO360JA6a Od ce uzbepe HaAli-
dobpama aHmeHa 3a MOMEHMA.

Usnonzeam ce ose niamxu — Ycuneamen (Fig.1.1) u Ynpaenenue. (Fig.1.2). Ycursamenam uma
HUCBK ULYM, BUCOK OUHAMUYEH OUANA30H U e MHO20 WUPOKOJIeHmo8. B cvunocm na niamkama uma 06a
ycuneamensi ¢ HUCHK U BUCOK 6X00eH umnedanc 3a paziuunume anmenu (Fig. 1.3).. Bcuuku ycuneamenu
ca banancuu. Yecmomnama xapaxmepucmuxa Ha ycuigamenume ¢ MOHMUPAHA AGHMEHA Ca PAGHOMEPHU
8 wupox obxeam — usnonzeaemu vecmomu ca om 20 KHz 0o 55 MHz.

Ycuneamenam e cevpsan kom npuemnura upes ook Ynpaenenue u FTP (expanupan CATS) kaben
¢ RJ45 xynayneu. JJvnoicunama na xabena mosice oa 6v0e nao 100m. Maxcumainomo uzxooHo
Hanpexcenue Ha ycunsameliss Moxce 0a 6v0u 02panuyeHo 3a 0a He npesuLiy OONYyCmumume cmouHoCcmu
3a 6X00eH CUSHANL HA HAKOU npuemMHuyu. Mma oxcomnepu, Koumo no3eoaa60m 0a ce Hazuacu nooXoosuy
pedicum Ha paboma npu paznudnu ycrogus. Monmupan e ¢ SMD enemenmu u Hacmpoen.

Ycunsamenam e sawumen no 6xo00 om cunnu cueHanu — modxce 0a 6voe U3NoJ38aH &
Henocpeocmeena onuzocm (10 — 20 m) 0o npedasamen ¢ mowrocm 2 Kem 6e3 oa ce g3umam
donvanumentu mepku. Mma 6xoonu purmpu 3a nomucxkaue Ha cmyuierus om mownu FM cmanyuu. (80-
108MHz).

Ycuneamenam ce 3axpanea om 13.8 6 nomunanno nanpesicenue (11.8 — 15.7 V rpanuin)
NOCMOSAHHO MOK0B0 3axpansane ¢ mok 145 mA maxcumym. Mozam oa ce usnonzeam cmaHoapmuu
3axpaHearnusl 3a mpancusep. Ycuneamenam e monmupaw 8 niacmmacosa ABS plastic (IP55 3awuma)
KYMusl, KOAMO ca MOHMuUpa HasvbH 0o anmenama. Tozu ycuneamen modxce 0a ce u3non3ea kamo 010K 3a
nocmpouKkama Ha cghazupanu HacouyeHu NPUemMHU aHMeHU.

Block Diagram of Active Antenna Amplifier
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What the user should prepars?

1. Loop antenna

2 FTPcabiewith crimped RJ45 plugs

3 Exiemal DC powsr supply

4. 3switches for manual mode conirol or simple inerface for PC control

Fig. 1.3 bnok cxema
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1.2 Cnenudukamus Model AAA-1Y

General
Output impedance 50 Ohms, BNC connector on control board
Power supply'” External, 13.8 V, =<145 mA
Polarity protection & recoverable fuse are on the control board
Maximal output voltage''” 6V p-p ord42 Vp-p
Physical size 76 x 76 mm Amplifier board; 32mm x76mm Control board

Current amplifier with 1m diam. loop

Loop : diam. 1 m, 1 turn, conductor with 25 mm diameter, 2.4 uH
Antenna Factor K, 2 dB meters” @ 10 MHz
(1 uV/m input signal will give 0.8 uV output voltage)
K, Frequency response'” 0.35 — 51 MHz; (within 3dB)
Usable frequency range 0.02 — 55 MHz
MDS @ 10MHz® 0.7uV/m, Noise bandwidth =1KHz

Output noise power at I0OMHz*> -113 dBm
1 dB output compression point” +19dBm (5.6 V p-p), equal to +125 dB(uV/m) at input

Second harmonic OIP27 +88dBm to +94dBm
Third harmonic OIP3® +41dBm to +42dBm
Voltage amplifier with dipole arms of 2 x 1 m
Antenna Factor K,* 2 dB meters” @ 10 MHz
(1 uV/m input signal will give 0.8 uV output voltage)
K, Frequency response® 0.35 — 55 MHz; (within 3dB)
Usable frequency range @ 0.02 — 55 MHz
MDS @ 10MHz ¥ 0.25 uV/m, Noise bandwidth =1KHz

Output noise power at I0MHz “® -118 dBm

1 dB output compression point” +19dBm (5.6 V p-p) equal to +125 dB(uV/m) at input
Second harmonic OIP2"” +94dBm to +103dBm

Third harmonic OIP3® +40dBm to +42dBm

(1) The voltage measured between control points CP8 and CP1 of the amplifier should be > = 11.8 V. The maximal voltage
should not exceed 15.7 V.

(2) The value is not measured but based upon spice model calculations.

(3) The amplifier can be used down to 20 KHz lower limit since the degradation of the gain is not so important on these
frequencies (the atmospheric and man-made noise levels are high).

(4) The noise power is measured with Perseus SD RX at 10MHz at 1KHz noise bandwidth. The amplifier is placed into a
shielded box and powered by battery. The inputs are connected to antenna equivalents. Carefull shielding is needed to
measure the amplifier output noise eliminating the noise of external sources.

(5) Measured with antenna equivalent of 2.4uH. Symetric signal source at +A, -A terminals. Typical value.

(6) Measured with antenna equivalent of 10 pF. Symetric signal source at V1, V2 terminals. Typical value.

(7) Measured with single tone method at 3.69MHz / 7.38 MHz at +2 dBm output level. Symetric signal source. Data are from
5 randomly chosen production samples.

(8) Measured with single tone method at 2.46MHz / 7.38 MHz at +2 dBm output level. Symetric signal source. Data are from 5
randomly chosen production samples.

(9) Measured at 10MHz, typical value

(10) Clipping level. Typical value. 4.2 V is for diode limiter jumper in ON position.

(11) Specifications subject to change without notice. Current version AAA-1B. PCB identifications: ampl. board v.3.02,
control board v.1.04

Notations:
K, - Antenna factor is a measure of the antenna gain.
K,=20Ilg (E/Upy)
where E[uV/m] is the input field intensity, Uy, JuV] is the output voltage . The output is loaded with 50
ohms. The dimension of K, is meter "
MDS is minimal discernible signal.
OIP is output intercept point
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1.3 M3mepBanu mapaMeTpu Ipu MPOU3BOJCTBO

Tlocmosnno moxos pestcum
Yecmomna xapakmepucmuxa ¢ 7 mouku. 0.1, 0.3, 1, 10, 30, 50, 100 MHz
H3x00Ha mownocm na wiyma (b6e3 anmena)
1 dB mouxa na komnpecus na wecmoma 10MHz
o Touxa Ha npecuuane 3a emopa xapmonuuna (Output IP2) na 3.680/7.360 MHz
Te3u napamempu eapanmupam, e YCUI8amensim we uma capanmupana yecmomuda
Xapakmepucmuxa, yCuigane, wym u OUHAMu4eH OUanazoH.

1.4 I'paduxu
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Fig.1.4 Aumennus xoegpuyuenm K, kamo ¢pynxyus om yvecmomama. Cumynayus c Spice. Aumenama
e Kpveosa pamka ¢ ouamemuvp Im, ouamemvp Ha mpvoama 25 mm u unoykmuenocm 2.4 uH.
Junonvm uma 2 pamena no 1 m.
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Active Antenna MDS at 1KHz BW - Spice Models
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Fig.1.5 Munumanno paznuuum cuznan (cumynayus Ha Spice) 6 [uV/m] 3a paznuunu anmenu.
Llymosama nenma e 1KHz
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Measured Qutput Noise Levels AAA-1B
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Fig. 1.6 Hueo na uszxooen wiym uzmepen ¢ 1 KHz nenma c exsueanenmna anmena. (2.4 uH
unoyxmuernocm unu 10 n® xanayumem). 3a cpasnenue e 0ader npusedenuss Ha 6xo0a wym Ha SDR
NPUEMHUK.

1.5 KomMmruiexkramus

[TnaTka YcuaBaresa ( MOHTHpaHa U HACTPOCHA)

[InaTka YnpaJjienue ( MOHTUPaHa M HACTPOCHA)

6-pin JKEHCKH KYIUTYHT 32 CBBP3BaHE C KIJIIOYETa 32 YIPaBICHUETO.
Kyrtus ABS kinac IP55

3 panuaau 601Ta 3.5 MM 32 3aKperBaHe Ha IUIaTKaTa

9 mxbpmiepa(2.54 mm)

K®sc cepBusen kaben ¢ 2 moutupanu RJ45 kyrurynra

Pesepen RJ45 exkpanupan KymuryHr

Pesepen RJ45 He-ekpaHupaH KyILUTyHT

Toapen pesuctop 100 ohms/2W 3a TecT Ha 3aXpaHBaIIOTO YCTPOKCTBO.
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1.6 JlombaHuTeNnHA HHPOPMALIS

[To-moxpobHa uHGOpManUs 3a MPUHLKIIA HA pabOTa MOXKE 1a C€ HAMEPHU €TO KbJIe:

[1] Wideband Active Small Magnetic Loop Antenna http.//www.lz1aq.signacor.com/docs/wsml/wideband-
active-sm-loop-antenna.htm

[2] Wideband Active Small Magnetic Loop Antenna. Protection from Strong Electromagnetic
Fields. http://www.lzlagq.signacor.com/docs/Wide_Mag _loop_prot vl/wideband_mag_loop_protection.htm

[3] Very Weak Signal Reception with Small Magnetic Loop Antenna.
http://www.lzlaq.signacor.com/docs/fa-eng/Weak signals-mag_loop_engl.htm

1.7 JdoxkymeHTtanus

Nwma 4 daiina Ha aHTTIUICKY €3HK, KOUTO MOAPOOHO JOKYMEHTUPAT aHTEHHUS YCUIIBATeN U MOTaT Ja
ObJaT HAMEpPEHU Ha CTpAHULATA WwWw.dctive-antenna.eu :

Description and Specifications hip.//www.active-antenna.eu/tech-docs/1_ActiveAA_DandS_20.pdf
Mounting Instructions http://www.active-antenna.eu/tech-docs/2 _ActiveAA Mount 20.pdf
Antenna hip://www.active-antenna.eu/tech-docs/3_ActiveAA_Antena_11.pdf

Questions and Answers http.://'www.active-antenna.eu/tech-docs/4_ActiveAA QA 21.pdf

ENYNE N

1.9 Disclaimer

This amplifier kit (referred to as the Product) is not intended for professional use or other responsible applications. It is
a hobby project and it is intended to be used by the amateur radio society. The specifications data are based only on
measurements in the designer’s laboratory and model calculations. They are made on random production samples. The
designers and producers of this Product will make all the necessary efforts to ensure that the production fulfills the above
mentioned specifications. We do not guarantee that the documentation of this Product is free from unintentional errors. Any
damages or losses direct or indirect caused to any third party by using the Product and its documentation are entirely the
user’s responsibility. The antenna, the cable and the power supply built or supplied by the user should fulfill the requirements
of the respective safety standards and regulations.
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