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dudwmtiwjuljhg Juuh hwdwlwupgbpnid wnwwignn
Juplbnpugnyl  jutnhpukphg E  onpugh  Yndwynbbunbbpnid
wnwowgnny pwpdp  Jupgh  hwpdnuplubph  ghwhwwnnudp:
Ulipjuynidu wnwownlynn Ynduynukunubph pupdp gduyunipjudp
yujlwtwynpjws  htwpwynpmipnibtipp . wnhynd ko
oqgunugnpst]  phunnwynpdwtt hwdwp  JES  hgnpnipjub
wqnpuuowtbp:  Lwhiwgsyl] b phunwynpdl; bt oswhdwb
hwdwlwpg, nph dhongny httwpwynp k swiht] punhnhwdwhiught
hwdwjwupnn wbowwnpsutipnid b hqnpnipjub nidbnupupubpnid
wqnupwth dks hqnpnipjudp wuydwbuynpus pupdp jupgh
hwpunuplubpp b vwpph S wwpwdbnpbpp: Ukpjuyugynud Eu
LabVIEW  spwuqpuyjhtt dhowduypmd  npnodws  swthdwl
hwdwlupgh quuwhwwndwt knmwnt hwinhuwgnn pupap Yupgh
hwpunuphlutpp, hyywbu bwb  phunnwynpynn whpwnhsh
hwpunuphlutph quwhwwndwt  wpynitupubpp: Fipdws ko
twhiwugsdws swthdwt hwdwlwupgh Jupnigduspujhtt upjubdwi b
hwpqwpyh wpymbplbpp gpudphywlwh yuwnybpibph nkupngy:
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Fwlyh punkp” 4-pry ubptinh peeunht juwh hudwljupg (4G),
pwpdn Jupgh hwpunuhljukph swihdwh hudwlwpg, hgnpnipjwt
ndnqupup, nunhnhwdwhiughtt wigunnhy, hwdwjwpny
thnjuwtgwwnhy:
C.AHTOHH
PA3PABOTKA BBICOKOMOIIIHOH YHHBEPCA/IbHOH
CHCTEMBI H3MEPEHHA PAJTHOIIEPEKTIOYATETEH JUUIA
COIJIACYIOIIIHX CXEM AHTEHH MOBHJIbHOH COTOBOH
CBA3H

OO0nOtUL U3 6AJCHEUWUX NPOOLEM COBPEMEHHbIX CUCHEM CEs3U ABIAemcs
OYeHKA GbICUUX 2aPMOHUK 68 KOMNOHewmax yenu. B ceasu c evicoxoii
JUHEUHOCIbIO NPeolazaeMvlX 6 Hacmosujee 6pems KOMNOHEHMO8, O
Mmecmupos8anusi He0OX00UMO UCNOIL30B8ANMb CUSHATbL BLICOKOU MOUWHOCTIU.
Paspabomana u npomecmupogana usmepumenbHas cucmemd, ¢ NOMOUWbIO
KOMOPOU MOJNCHO U3MEPAMb @bicuile 2apMoHuxku u S napamempuvl 8
ycunumenax u 8 nepexiroyamensx. Buvicuiue eapmonuku, asnaowjuecs
2MANOHOM OISl OYEHKU UBMEPUMENLHOU CUCTNeMbl, NPeOCmAasieHbl 8
npoepammuou cpede LabVIEW, kax u pezynrbmamel OYEHKU 2APMOHUK
mecmupyemozo  ycmpoucmea.  Ilpusedenvl  cmpykmypHas — cxemd
PaspaboOmaHHol  UMEPUMENbHOU CUCMEeMbl  8bICOKOU MOWHOCMU, d
maxoice pe3ybmamol paciemos 8 guoe epapuuecKux u300paxicerutl.

Knrouesvie cnosa: cucmema moounvnout ceéasu 4-20 nokonenus (4G),
cucmema uzmepeHus 2APMOHUK, ycunumens MOUWHOCIU,
aA0UOYACMOMHDLI nepeKIiouames, , AHMEHHbLI MioHep.

S. ANTONYAN
DEVELOPING OF A HIGH-POWER UNIVERSAL SYSTEM FOR
MEASURING ANTENNA TUNERS FOR MATCHING CIRCUITS OF
MOBILE CELLULAR COMMUNICATION ANTENNAS

One of the most important problems in modern communication systems is
the assessment of higher harmonics in circuit components. Due to the high
linearity of the components currently offered, it is necessary to use high
power signals for testing. Measurement system has been developed and
tested, which allows to measure the higher harmonics and S parameters in
amplifiers and antenna tuner switches. The higher harmonics, which are
the standard for evaluating the measuring system are presented in
LabVIEW software environment, as well as the results of evaluating the
harmonics of the device under test. The structural diagram of the developed
high power measurement system are shown, as well as the calculation
results in the form of graphic images.
Key words: 4th generation (4G) mobile communication system, harmonic
measurement system, power amplifier, RF switch, switch, antenna tuner.
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Juignitt whph tuqbgdwt tyyunwlny, hpwwbwgynid E huwdwdwjubkgunn snpwtph
twhiwgénid mwuppbp hwwpwhtt mhpnypubpnid: Llwt hwdwdwjubgung onpwutph
dhwgnidp whnbktwhtt hpwjwbwgynud Ehwdwjwupnn thnjuwbgwinhstiph dhongny, hsp
hwigkginid t wbwnbkbuwh wbhwdwduwyubgdudp wuwydwbwynpjws Ynpnrunbbph
wjuqbkgdwip b wpymbwdbnnipjut pupdpugduin:

‘Ukipljuynidu wnwownlynn thnpuwbipwinpstutiph pupén gduwjunipjudp
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&oqnuinipiniup, wnuhuh hudwjupnn-thnpuwpwnhsubph phunuynpnudp yuntnd E
pujuljutht jpunpuhwpnyg:

Zwdwupnn hnjuwbgwinhsh phunwynpdwi hhdtwljwb yuwpuwdbnpbpt o snpugh
gpUwt wupwdbwnpbpp (S-parameters) [1] b thnjuwtigwwnhsh pupdn unpgh hwpunuhlukph
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wqnupwtp, winpunupddus wqputpwith gubwhwwnnudp pungniths vwpph hwgnyg 2-
nid htwpuwynpnipnit L niwjhu npnoty S11 wwpwdbnpp (winpunupddwt gnpswljhgn)
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&1-hg wqnupwup npynid k nhuyykpubph guspwhwdwhiulju Uninpht: Lpugnighs
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hgnpmipjniuubpp htwpuwynpnipini B mwghu npnoty S21 wwpwdbnpp: Ghunwynpyny
hwdwjwpnn-wpwwnhsh nsgdwjinipjubt  yWwwndwnny wnwewgnny pwpdp Jupgh
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Peomiie P Loyout

Spectrum ¥ Results v

Peak Amplitude -88.94 dBm
Peak Frequency 1.800000000 GHz
Frequency Resolution 1E+02 Hz

Markers
Trace Marker Type X Location ¥ Location

Spectrum 0 Normal = 1.800000100 GHz -89.06 dBm

Ul. 2. fhunwynplwi hwiwljunpgh hmpdnthyutph dwjupnulp wpwbhg
ptunnuynpyny Yndynikinh
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Ulqpuwljuit thninud hwpunuhl wqnuiipwth hqnpnipjub otnnidp juqunud Ep 12 g,
hush wwwndwnp, hswytu wupqytg Jepnisnipjut wpyniupnid, ywnnygutnhg dkhh ny
punjwpuip jutignil wihph gnpswlhgl Ep:

Uhmjukph snjdwtt  wppniupmd  2-py Yupgh hwpdnhlubph  dwjupnulp
ptunuynpiwt hwdwlupgh b phunnwynpynny Yndynukunh htn dhwuhtt juqul;
Unununpuyku -76 nfd (uly.3):

Personalities Spectrum Analyzer Preset Layout
Spectum ¥ Trace v Hide Markers [
Marker0 ¥ Normal ¥ | A N\A MM B

-500 - -3 -2 - 100 3 400

X - Marker 0 Y - Marker 0

-76.77 dBm 1.800000100 GHz -76.88 dBm

Spectrum ¥ Results v

Peak Amplitude -76.77 dBm
Peak Frequency 1.800000000 GHz
Frequency Resolution | 1E+02 Hz

Markers
Trace ‘ Marker ‘ Type X Location ¥ Location

Spectrum 0 Normal = 1.800000100 GHz -76.88 dBm
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