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PYKOBOACTBO MO 3KCIMJTYATALUU

Hacrosimee pykOBOACTBO TI0 SKCILTyaTamuu (nanee Pyxo6oocmeo) TpeaHa3HAuUeHO JUIs
TIOSICHEHNUS TIPUHIHUIIA pabOTHI, YCTPOHCTBA M KOHCTPYKIMHU HenuHeiHoro jiokatopa ST 401
CAYMAN (nanee 1o texcty toxamop wiu ST 401). Ilepex HadaaoM SKCIDTyaTallHy JOKaTopa,
HEOOXOIIMO 03HAKOMHTBCS C JAHHBIM PYKOBOJICTBOM.

1. OnucaHue nokartopa
1.1. HazHa4yeHue

ST 401 npenna3zHaueH A1t OOHAPYKSHUS:
* 3JICKTPOHHBIX YCTPOKMCTB TIepexBaTa HHPOPMAIHN
* MOOHMIIBHBIX TeneoHoB 1 SIM kapt
* UHBIX AJIEKTPOHHBIX YCTPOMCTB, COAEPIKALINX TOTYITPOBOJHUKOBBIE DIIEMEHTHI.

ST 401 mo3BonsieT OOHAPYXKHUTh, KaK BKJIIOYCHHBIC, TaK W BBHIKIIOUCHHBIC 3JCKTPOHHEIC
YCTPOICTBA, a TaKKe TOUHO ONPEACITUTh UX MECTO YCTaHOBKH. Mcmonb3ys Jiokarop, oneparop
MOXET OTIIMYHUTh OTKIMKH PEANbHBIX TONYINPOBOAHUKOB OT TPOYHUX OTKIHKOB (KOPPO3HS,
CTPYKTypa METaJUI-OKUACENI-METAIIT, METAJL).

1.2. CocTaB KOMMJIeKTa

Jlokarop nocrasnsercs B ynaponpounoM keiice NANUK-915. B kommnexr ST 401 Bxonsrt:

HaumenoBanue KomuuectBo | O6o3HaueHne Ha prCYHKE |
noxkarop ST 401 1 1
akkymysstop (tun 18650) 4 2
3apsITHOE YCTPOUCTBO 1 3
OJIOK MUTAHMS 3aPs/HOTO YCTPOKCTBA 1 4
HayUIHUKH 1 5
MMHTATOP TIONYIIPOBOJIHHIKA (C KPACHON MapKHPOBKOIA) 1 6
nmutatop MOM-CTpyKTypblI (C CHHEH MapKUPOBKOM) 1 7
Keiic 1 8
PYKOBOJICTBO I10 DKCILTyaTalu 1 Ha PUCYHKE HE [I0Ka3aHO

1
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HEJIMHEWHbBbINA JIOKATOP ST 401 CAYMAN

1.3. OCHOBHbI€ TEXHNYECKNE XapaKTEePUCTUKMN:

Jlnarmas3oH u3j1y4aeMbIX 4acToT 2-3ITn

MakcumanbHas IMKOBask U3JIydaeMas MeHee 2BT

MOIIIHOCTh

[Nonspuszanus aHTEHHON CUCTEMBI SJUTUTITHYC CKast

Pesxumer paboTsI: I[IOUCK
AY]INO
AJIATITALIUA

Jluana3oH perynupoBKU YyBCTBUTEILHOCTH
B PyYHOM PEXUME

401b (5 cryneneii ¢ marom 81b)

Wuaukanys ypoBHS IPHHAMAEMOTO CHUTHAIA

- CBETOBAast TpH 16-CErMEHTHBIX LIKaJIbL
- 3ByKOBas BCTPOCHHBII TUHAMUK,
HayUTHUKN
[Mutanue JIBa JTUTUIH-UOHHBIX aKKyMmyIsiTopa 3,7 B

(T 18650)

Bpewmst HenpepbIBHOI pabOTEI OT MOIHOCTHIO
3apsHDKEHHOIO aKKyMYJIsITOpa

ot 2 10 3 yacoB
(B 3aBHCHUMOCTH OT pexuMa paboThI)

Bpewmst 3apsaku akkymyssiTopa

He Oosiee 3 yacoB

YenoBus sKcrTyaTanuu

- IMaria3oH pabouux TeMIeparyp

+5...4+40°C

- OTHOCUTEJIbHASA BJIA)KHOCTBH BO3yXa

He Oozee 85% (mpu 25°C)

Macca npubopa ¢ akKyMyJIaTOpaMmu

ue 6omee 0,85kr

l'aGaputs! (1MHa, IIMPHHA, BEICOTA) B 220x130x100mMMm
CJIOKEHHOM COCTOSIHUH:
Macca komIIeKTa B Y4eMOIaHe 3,7kr




PYKOBOACTBO MO 3KCIMJTYATALUU

1.4. MpuHUNN paboTbl HeJIMHEeHHOro JIoKaTopa

CnocoOHOCTh JI0KaTopa OOHAPYKUBATH OOBEKTHI, COAEPIKAIINE DICKTPOHHbIE KOMIIOHEHTHI,
OCHOBaHa Ha ciemyromeM. JIoOble 3IEeKTPOHHBIE YCTPOWCTBA COCTOSAT M3 IEYATHBIX IIIaT
C NPOBOAHMKAMH (AHTEHHAMH), K KOTOPBIM IOAKIIOYEHBI MOIYNPOBOJAHUKOBBIE 3IEMEHTHI:
JIMOJIBI, TPAH3UCTOPBI, MUKPOCXEMBI, TPEACTABISIONINE I 30HIUPYIOLIEr0 CUIHaNA JOoKaTopa
COBOKYITHOCTb HEJIMHEHHBIX IIPeo0pa3zoBaTecH.

B pesynbrare oOnyueHHs Ha 3THX aHTEHHAX HaBomATCs mepemeHHbie DJIC. DieMeHTamMu
C HEJIMHEHHON BOJBT-aMIEPHOW XapaKTePHCTHUKOH 30HIMPYIOIIMH CHUTHAJI HpeodpasyeTcs: B
BBICOKOYACTOTHBIE CHTHAJIBI KPAaTHBIX YacTOT (TapMOHUKH), epen3iydaeMble B IPOCTPAHCTBO.
[lepeunsyueHHbli CUrHAI NOCTyHaeT Ha BXOJ NMPUEMHOI0 ycTpoiicTBa jokaropa. [lo Hanuuuio
B CIIEKTpPE MPHUHUMAEMOTO CHUTHaja BBICHIMX TapMOHHMK COOCTBEHHBIX YacTOT  IeperaTdyuKa
yCTaHaBIMBaeTCsl (aKkT MPUCYTCTBHS B 30HE 30HIUPOBAHHS OSJIEKTPOHHOIO YCTPOMCTBA
HE3aBUCHUMO OT TOTO, BKJIFOUCHO OHO MJIHM BBIKJIIOUCHO.

«JIoKHBIMM» CHUTHAJaMH JJIsl HEJIMHEWHOro JIOKaTopa MOTYT OBITh OTPAXEHUS OT
COIPUKACAIOIIUXCS METAJUIMYECKUX HOBepXHOCTEeH. IIpu KOHTaKTe TaKUX CIO€B BO3HUKACT
HeNMHeHHbIH dreMeHT. Takoe oOpa3oBaHHE HM3BECTHO Kak MeTaul-okucen-meramt (MOM),
a BO3HHKAaIOIMH drneMeHT HasbiBaeTcsi MOM-mmon. MOM-cTpykTypa npeoOpa3oBbIBaeT
CHEKTP 30HAUPYIOLIErO CUrHAla B YACTOTHBIM CHEKTP, OTIMYAIOIIMICS OT CIEKTpa CUTHAA,
OTPaKEHHOI'0 OT KJIACCUUECKOI0 IOJIyIIPOBOAHUKA.

Baxubim mocromHcTBoM ST 401 siBisieTcss ero cnocoOHOCTh C BBICOKOW BEpPOSTHOCTBHIO
OTJINYATh OTKIUKH PEATBHBIX ITOMYIPOBOIHIUKOBBIX AIEMEHTOB OT «JIOKHBIX» OTKIHMKOB MOM-
CTPYKTYp, a TaKKe YBEpEHHOE OOHApYKECHHE OOBEKTOB IMOMCKA, PACIIOIOKEHHBIX 38 YaCTHYHO
9KPaHUPYIOUIMMHU TPENATCTBUSAMH. JIaHHBI (QQEeKT JOCTUTAETCS 3a CYET OJHOBPEMEHHOTO
W3TyYCHUs] HECKONBKHX dYacToT B auwamasoHe 2 - 3[Tm um aHamm3a KoMOWHAI[MOHHBIX
COCTaBIISIIONINX B CIIEKTPE OTPaKEHHOTO CUTHAJIA.

1.5. Pe>xnmbi pa6oTbi

B nokarope ST 401 CAYMAN peann30BaHbI CIEAYIOIINE PEKIMBI PAOOTHI:
OCHOBHOI1 pexxuM padoTs! mpudopa: [IOMCK

BCIIOMOTraTenabHbIN pexum: AYINO

cepBucHblil pexxum: AJJTATITALIUA

Ocnuoshoit pexxnm [TOMCK npennaznadeH st oOHapy>KeHHsS OTKJIMKOB HEITMHEWHBIX
9JIEMEHTOB M PaclO3HABAHMS HX IO COOTHOIICHUIO YPOBHEH (IIKaJl HHIUKATOPa).

Pesxxum AY/IVO no3BosisieT AeMOAYIHPOBATh OTKIIMK OT IIEJTH U PO CITYIIATh €T0 IIPH TOMOIIH
BCTPOCHHOTO JMHAMHUKA WM HAayIIHUKOB. VICIONB30BaTh JAHHBIN PEXUM IeIeco00pasHo mocie
oOHapyxeHUs oTKIHKa e B peskume [IOMCK.

Pesxxum AJIATITALIUSA siBnsiercst cepBucHbIM. OH IpeJHa3HAYCH I HACTPOMKH JIOKaTopa Ha
ONTUMAJIbHBIE MTApaMeTPsl U o0ecTeueHNsT HanOoIbIIel 3PPEKTUBHOCTH TMTOMCKA B KOHKPETHON
ANIEKTPOMAarHUTHOW oOcTaHOBKe. VIcronb30BaTh JaHHBIA PEeXMM HEOOXOAWMO BCSKHU pa3
rocrie BKJTIOUEHHMS JIOKAaTopa, a Takke MEepHOAMYEcKH B Tporecce moucka. Ilpm amanrtanum
aHTEHHA JIOKAaTOpa JIOMKHA OBITh HANpaBlIeHa B CTOPOHY OT SIEKTPOHHON TEXHWKU M OOIBIINX
METaITMIECKUX MTPEAMETOB.

(4




HEJIMHEWHbBbINA JIOKATOP ST 401 CAYMAN

1.6. KOHCTpyKUHs IoKaTopa

KoHCTPYKTHBHO JIOKATOP COCTOUT AHTEHHOTO MOJYIISl 1 OCHOBHOTO OJT0KA, COSANHEHHBIX
MEXIy OO0 C TOMOIIBIO IIAPHUPHOTO COENMHEHUS. BHEITHMIA BU]T JIOKaTOpa MpeCTaBIeH Ha
pucyske 2. Lludpamu Ha pucyHke 0003HaUEHO:

1 - aHTeHHBII MOIYIb

2 — OCHOBHOI 010K

Pucynox 2

1.6.1. AHTeHHbIH MoA[Yy /b

AHTEHHBIA MOJYJIb COCTOUT U3 MPUEMO-TICPEIAIONIEro OI0Ka, OJI0Ka YIPABICHUS U HHJIU-
KaIlMU U aHTEHHOW CUCTeMbl. Bce ykazaHHbIE yCTPONUCTBA COOPaHbI HA €IMHOM IIACCH B €UHOM
KopIyce.

AHTEHHBIN MOJIYJIb 3aKPEIUIEH HA OCHOBHOM OJIOKE MPHU TIOMOIIIU IAPHUPHOTO COCTHHEHUSI,
[I03BOJISIFOIIETO MEHSITh HAKJIOH B INIOCKOCTH TPOIOJILHOTO CeueHus Jokaropa (pucyHok 3). Jlist
WU3MEHEHUsI MTOJIOKEHHsT AHTEHHOTO MOJYJIsi HEOOXOIMMO OCIa0uTh BUHT (PUCYHOK 6, 103. 2).
VCTaHOBUTH aHTEHHBINM MOJYJIb B HEOOXOMMOE IOJIOKEHHE U 3aQUKCUPOBATH €T0, IIPH MOMOIIH
BUHTA.

Pucynox 3




PYKOBOACTBO MO 3KCIMJTYATALUU

Ha cTropoHe aHTEHHOTO MOJyJisl, OOpAIEHHOI K OIeparopy, pacroiaraeTcsi HHANKaTOpHas
MaHesb, THE3J0 pa3beMa Kabens ynpasneHus/mutanust u USB-miopt (pucynok 4). Ludpamu Ha

pHCYHKE 0003HAUCHBI:
123

INPUT LEVEL

CONTROL.

=
[=
=
[=
=
[=
=]
[=
[=
[=
[
(=]
(=]
(=]
[=]
3]

NONLINEAR JUNCTION
DETECTOR

Pucynox 4
No Ha Hasnauenwne IBer Obosuatenie
P— Ha TTaHeIn
UHIHAKAaToOpa
1 MHJIUKATOP YPOBHEH «ONAaCHBIX» OTKIMKOB KpacHbIi 1
2 MHJIMKATOP YPOBHS OTKIMKa MOM-cTpyKTYp CUHUIT 2
3 MHJIMKATOP YPOBHS OTKIIMKA OTPaXKaOINX MOBEPXHOCTE OerbIit 3
4 MH/IUKATOP MUTAHUS KpacHbIi POWER
5 unaukarop pexxuma [TOMCK JKENTHII SEARCH
6 unaukarop pexxuma AUDIO JKEITBIN AUDIO
7 HHJUKAaTOp HACTPOHKN* JKEJTBIN TUNING
8 THE3/I0 MOAKIIOYEHHs KaOelst yrpaBIeHUs/TTUTaHusL. CONTROL
9 USB-nopt USB

*Nuankarop TUNING sBisieTcst JByXpEKUMHBIM:

- B pexume IIOMCK o oroOpaxkaeT YCTaHOBJICHHBIII ypPOBEHb UYBCTBUTEIBHOCTH
npueMHuka (o6o3nauenne SEN);

- B pexxume AYJIMO oH 0ToOpaxaeT yCTaHOBICHHYIO YaCTOTHYO KOMOHHAIHIO

(0o603Hauenue CH 1-5)

HampaBnenne MakcHMyMOB AnarpaMM HaIlpaBICHHOCTH IIPUEMHOH ¥ Mepefaronell aHTeHH
MIOKa3aHbl Ha PHCYHKE 5.

6 |




HEJIMHEWHbBbINA JIOKATOP ST 401 CAYMAN

HampaBnenne MakCUMyMOB JHarpaMM HAaIpaBICHHOCTH IIPUEMHOI U Nepe/alomeil aHTeHH
MIOKa3aHbl Ha PHCYHKE 5.

Pucynox 5

1.6.2. OCHOBHO# 6J10K

OCHOBHO#1 OJIOK COCTOUT M3 KOpITyca, 0aTapeifHOro OTCeKa, AHEIN YIPABICHHS, MCXaHH-
YECKHX JJIEMEHTOB, 00Pa3yHOIIUX HECYIYI0 KOHCTPYKIIHIO. BHENTHUIN BH]T OCHOBHOTO OJIOKa H
PpacroiIoKeHUE IIEMEHTOB KOHCTPYKLIUU IIPE/ICTABICHBI HA PUCYHKE 6.

2

caman

N

Pucynox 6

Ludpamu Ha prcyHKe 0003HAYCHBI:

6 — OarapeifHbIi OTCEK;
7 — maHenb ynpaBiIeHus;
8 — pemreTka BCTPOEHHOTO TMHAMUKA,

9 — Tabnu4ka ¢ MapKUPOBKOI pudopa;
10 — xppimka GaTtapeifHOTro oTceKa.

| - KPOHIITEHH KPETUICHUs aHTEHHOTO MOJTYJIS;
2 — ppryar (puKcaTopa KpOHIITEHHA
AQHTEHHOTO MOJYJIS;
3 — kabenpb ynpaBIeHUs/TUTAHUS C PA3bEMOM;
4 — rHe3/10 JUIS NOJIKIIFOUYEHHUS] HAy ITHHKOB,
5 — BBIKJIIOYATEIIb TUTAHUS/PETYIIATOP TPOMKOCTH;

B —— 7]




PYKOBOACTBO MO 3KCIMJTYATALUU

Ha Bepxseil wactm ocCHOBHOro Omoka
pacmoyaraeTcst ~ TPEXKHOIIOYHAs  IaHelb 1
YIpaBiIeHHs TPUOOPOM (PHCYHOK 7).

Kuonka MODE npennaznauena  juist
YCTQHOBKH ~ PEKMMOB  PabOTBHl  JIOKaropa
(pucynoxk 7, mos.l). KparkoBpemeHHOE
Ha)KaTHEe JTOH KOIKU IOOYEpPEJHO BKIIOYACT ' cnymn”
oauH u3 aByx pexkumoB IIOMCK nmu AV/IUO. 1
Vnepxxkanue kHonku MODE B TeueHue
HECKOJIIBKUX CEKyHJ HEepeBOAUT TNPHOOp B @
peskiv AJIATITALIHS. ( : ﬂ

Knonku (pucynox 7, mo32 u 3) TUNING
IIpeIHa3Ha4YeHb! UIsI HACTPOHKH IapaMeTpoB
npubopa. JlaHHBIE KHONKH  00O3HAYCHEI
CTpEIIKaMu u

B 3aBuCHMMOCTH OT TOTO, B KaKOM U3 JIBYX 2 3
PSKUMOB HAaXOOUTCS NPUOOP, ITH KHOIKH Pucynox 7
ITO3BOJISIFOT:

- B pexxnme [IOVCK - moBBIIIATh U TOHMKATH YYBCTBHTEIFHOCT TPHEMHHKA;
- B pexnme AYJINO - ycraHaBIUBaTh HEOOXOIMMYIO YACTOTHYIO KOMOWHAIIUIO.
B ocHoBHOM 0noke pa3zmemniaercsi OaTapeiHbI OTCEK, PACCUUTAHHBIN Ha 2 aKKyMYJIATOpa
(tumt 18650). OTcek 3aKpbIBaeTCs 3aBHHYMBAIOIICHCSA KPBILIKOH (pUCyHOK 6, 1m03.10), KoTopas
SIBTIACTCS MUHYCOBBIM KOHTaKTOM.

B nepenneit neBoii 4acTu PYKOSITKH PACIIOIOKEHBI THE3/0 ISl MOAKIIOUYEHHs] HAYIIHHKOB
(pucyHOK 6, 1103 4) 1 py4Ka BBIKJIIOUATEIIs TUTaHUs/ PErYINPOBKH IPOMKOCTH (PUCYHOK 06, 1103. 5).

Hu HmkHEl yacTH 0OCHOBHOTO OJIOKa PacIoiOKEHBI pelieTKa JMHAMUKA (PHCYHOK 0, 1M03. 8)
1 TabIHYKa ¢ MAPKUPOBKOU (PHCYHOK 6, 1103. 9), Ha KOTOPOil yKa3aHo:

- HAMMEHOBaHUE MOJIEIIH;

- CepuiHbIi HOMep;

- JIOrOTHII, ©® HAUMCHOBAHUEC (bI/IpMLI-HpOI/ISBOL[I/ITeJ'Iﬂ.
2. MICMNOJIb3OBAHUE JTIOKATOPA
2.1. MNogroroBka Kk pa6ore

}IOCTaTL JIOKATOp U aKKyMYJIATOPBI U3 YEMOJaHa YKJIaJIKH. HpOBepHTL KopImyca OCHOBHOT'O
0JIoKa ¥ AHTEHHOTO MOAYJA, a TakKXKe kabelb U pa3sbeM Ha OTCYTCTBUE MEXAHUYCCKUX
HOBpe)I(I[eHPlﬁ. HpOBepHTL AKKYMYJIATOPBI HA OTCYTCTBUE MEXaHUYECKUX HOBpe)KI[eHI/Iﬁ Kopiyca
1 KOPPO3HUU KOHTAKTOB.

HpI/I HaJIM4YUH YKa3aHHBIX HEJOCTATKOB, SKCILTyaTalus JIOKaTOpa 3apeiacTcs.

JInst yCTaHOBKH 3JIEMEHTOB ITUTaHHs TPUOOpa HEOOXOIMMO:

- OTBUHTHTb KPBILIKY OaTapeiiHOro oTceka

- cobroziast MOJIAPHOCTD, BCTABUTH IBA AKKYMYJISITOpa B OaTapeiiHbIii OTCEK, KaK MOKa3aHo
Ha pHCYHKE 8

- 3aBUHTHTb KPBIIIKY OaTapeiiHOro oTcexa.

(8 |




HEJIMHEWHbBbINA JIOKATOP ST 401 CAYMAN

Pucynox 8

Y6enuTecs, 9T0 BBIKIIOUATENb MUTAHUS (PUCYHOK 6, TT03. 5) HAXOAWTCS B KpalHEM JIEBOM
MOJIOKEHUU (BBIKIIOUEH). lIprcoenuHnTh pasbeM KaOens MUTaHUs/yHpaBleHHsS (PUCYHOK O,
103. 3) K THE3y aHTEHHOTO MOy (PUCYHOK 4, 1m03. 8). BKIIOYNTH JI0OKAaTOp, MOBEPHYB PYUKY
BBIKJIIOYATEJIsl B HANPABICHUM IO 4acoBOW cTpenke. Ha MHIMKaTOPHOW MaHENIM AHTEHHOTO
MOJTYJIs TIOSIBUTCSI CBETOBASI HH/MKALMS B COOTBETCTBHU ¢ Tabiuueit 1.

Tabnuya 1

O6o3HaueHue Lser Pexum KommenTapun
OTOOpaKeHUS

TTOCTOSTHHOEC Hannuue 1mratHOTO OJICKTPOIIMTAaHUS Ha AHTCHHOM

CBEUCHHE Moyne
POWER KpacHbIi N p
KK .
MHraHe YMYJIATOP paspsiKeH Tpebyercst 3aMeHa
AKKyMYJsITOpa

VHoukaTtop  yCTAHOBICHHOTO  3HAYEHMS  YCHJICHHS
TUNING - MOCTOSHHOE | mpueMHHuKa. [Ipu BKJIIOYEHMM JIOKaTOpa aBTOMAaTHYECKH
SEN CBEUCHHUE YCTaHABIMBACTCA MaKCUMallbHOE YycwieHue. [Ipum sTom

CBETATCS BCE 5 CETMCHTOB HHAUKaTOpa

VHIMKaTtop yCTaHOBICHHOTO pexnma padortsl. Ilpn
. MOCTOSHHOE
SEARCH JKENThIA cheueHIe BKJIIOYCHUH JIOKATOpAa ABTOMAaTUYECKH YCTaHABIUBACTCS
PEXKUM MOHCKa

ITocne BKIIOYEHUS JIOKATOPA BO3MOMKHO II€PHOANYECKOE CAMOIIPOU3BOIBHOE CBEUCHHE
OJJHOTO MJIM HECKOJBKHX CErMEHTOB MHIMKATOPOB YPOBHEH CHUIHAJOB (PHCYHOK 4, 1mo03.1-3).
DT0 CBUIETENBCTBYET O HEOOXOAMMOCTH aJaNTallu{ JIOKATOpa K YCJIOBUSM OKpY)Karolei
3JIEKTPOMAarHUTHOM 0OCTaHOBKH.

2.2. Pe>xxum agantaunm

J171s BKITIOUSHHMS pexXMMa aIalTallil HeoOXoauMo Haxkats KHonKy MODE (pucyHok 7, mo3.1)
YAEpKUBaTh €€ B TeueHuu 3-4 cekyHa. [Ipu 3ToM aHTeHHa JOKaTopa AOKHA OBITH HAampaBlIeHa
B CTOPOHY OT KPYMHBIX METANIMYECKHX IPEAMETOB U OOBEKTOB, 3aBEOMO COJEPIKAIINX
HEITMHEWHBIE S7IEMEHTHI (JIydIllle BCEro HaMpaBUTh aHTEHHY B MOJI MJIH TTOTOJOK).

[Ipounecc amantaumum amurcs 10-15 cexkynn. Ilpm 3ToM Bce MHAMKATOpHl HA MaHENH
AQHTEHHOT0 MOy, 3a uckimoueHneM uuaukaropa TUNING csersates. Ha nnankarope TUNING
CETMEHTHI 3aroparoTcsi mocnenoBarenbHo. Takum 0o0pa3zoMm, BO BpeMs afamlTalllid ONeparop
HUMEEeT BO3MOKHOCTh KOHTPOIHPOBATH UCTIPABHOCTh BCEX CETMEHTOB WHJMKATOPOB HA TMAaHEIH
aHTeHHoro momyns. Ilo okoHUaHMM Mpolecca aJanTalMyd COCTOSHUE MHAMKATOPOB aHTEHHOTO
MOJYJIsl COOTBETCTBYeT Tabmuie 1.

B —— 9]




PYKOBOACTBO MO 3KCIMJTYATALUU

2.3. lpoBepka paboTrocrnoco6HOCTH npu MNOMOLYHN MMUTaTOPOB
HEeJIMHEHHbIX 3J1IEMEHTOB

Ilocne Toro, kak JOKaTop afalTHPOBaH, Mepes HaualoM IOHCKa HEOOXOAMMO IMPOBEPHUTH
(yHKIHOHATIBbHBIE BO3MOXKHOCTH MPHOOpPA MPH MOMOIIM UMUTATOPOB HENMHEHHBIX JIEMEHTOB
(pucynok 1, mo3.6 u 7).

Jlnst 3TOro B MOMEIIEHHH HEOOXOAMMO BBIOpATh MECTO, IJIE OTCYTCTBYIOT OTKJIMKH OT
HEJIMHEWHBIX 3JIEMEHTOB M OTPAXKAIOLIMX ITOBEPXHOCTEH. YCTaHOBUTH B JaHHOW oOmactu
HMMUTATOP C KPACHOM MapKUPOBKOM KopIiyca.

ITocnenoBarenbHBIM HA)KaTHEM KHOIIKH (PHCYHOK 7, 1103.3) yCTAHOBUTD YCUJIEHHE TPUEMHHKA
TakuM o0pazoM, ytoOsl Ha uHIUKatope TUNING cBetnnnch 3 cerMeHTa, 4To COOTBETCTBYET
cpesHell UyBCTBUTEILHOCTH ITPUEMHHKA.

PacrionoxuTh aHTeHHy JOKaTopa B HampaBlIeHHM Ha umuTarop. llepemernas aHTeHHY
10 HAMpaBJIEHUIO K UMHUTATOPY U OT HETO, ONMPEAENUTh PACCTOSHUE, MPH KOTOPOM HA IIKaje
1 unnukaropa INPUT LEVEL cerarcs Bce 16 cermentoB. Jlast MCIIPaBHOTO M HOPMAaJIbHO
aanTUPOBAHHOTO MPHOOPa ITO PACCTOSIHUE HE NOJDKHO ObITh MeHbIe 0.8 M.

Jlanee HEOOXOAMMO TOBTOPHTH OMMCAHHYIO TPOLEAYPY, UCIONb3ys HMHTATOp C CHHEH
MapKupoBKoi. IIpu 3TOM HyXKHO ONpENEeNHTh PACCTOSHUE, OT AHTEHHBI JIO MMHTAaTopa, Ha
KOTOpOM cBeTsATcst Bce 16 cermenToB mkansl 2 naaukaropa INPUT LEVEL. [lns ucnpaBHOro u
HOPMaJbHO aAaNTUPOBAHHOTO MPHOOPA ATO PACCTOSIHUE HE JIOTDKHO ObITh MeHbIne 0,3 M.

Ecnu B pesysnbTaTe MpoBEpOK yCTAHOBIEHO, YTO PACCTOSIHUS, Ha KOTOPBIX 3aroparoTcs Bce
cermenTsl mkan 1 u2 unaukaropa INPUT LEVEL meHnbIe yka3aHHBIX, PEKOMEHIYETCSl TOBTOPHO
MIPOBECTHU aJanTamuio (1. 2.2) U MOBTOPUTH NPUBEICHHBIC BBIIIE IPOLETYPbI IPOBEPKH.

Ecnu paccTosHMS COOTBETCTBYIOT yKa3aHHBIM HOpPMaM, TO JIENAETCs BBIBOJ, YTO MPHOOP
HCTIPAaBEH ¥ MPABUIILHO aalTUPOBAH, a CIEI0BAaTENbHO TOTOB K paboTe.

2.4. Pab6ora B pe>xume NMONCK

BrimonnuBs npouenypsl, ykazaHssle B .11 2.1. - 2.3., u yoeauBIIMCh B pabOTOCIOCOOHOCTH
JIOKaTtopa, MOXKHO HPHCTYNaTh HEMOCPEACTBEHHO K padore ¢ mpubopom. Ilocie BrmoueHms
nokaTop aBTomatuyecku mnepexogur B pexxkum [IOMCK. Ilpu 3ToM ycraHaBiIMBaeTCs
MaKCHMaJIbHOE 3HaYeHHEe YCHJIEHHs MPHUEMHMKA, O YeM CBUJETENbCTBYET CBEUEHUE BCEX IIATH
cermenToB uHaukaropa TUNING.

Pexxum IIOUCK sBnsiercst ocHOBHBIM peskxumoM padotel ST 401. B nanHoM pesxxume oneparop
HMEeT BO3MOXHOCTh IPHHYUTENBHO MEHATh YCHIIEHHE IPUEMHNKA, YBETUYNBAs UM yMEHbIIAsI
JaTbHOCTH OOHAPYKEHUS JIOKATOpa.

Jlnana3oH u3MEHeHUs ycuieHus npuemHuka cocrasiseT 40ab (mare maroB mo 8 ab).
Kaxiomy mary u3MeHeHus 49yBCTBUTENIBHOCTH COOTBETCTBYET 1 cermeHT nunaukaropa TUNING.

Taxum oOpa3om, cBeueHHe Bcex NATH cerMeHToB uHAukatopa TUNING o3nadaer, urto
ycraHoBieHo ycuieHue 401b W, COOTBETCTBEHHO, OOecreuMBaeTcsi HauOoJIblIas JalbHOCTh
oOHapyKeHUs LeNe.

Ecnu vu ogun cerment nnankaropa TUNING He cBETHUTCS, TO 3TO 3HAUYUT, YTO yCUIICHHE
npueMHuKa paBHO 0B 1, COOTBETCTBEHHO, 1aIbHOCTh OOHAPYKEHUS 11e1eil HauMeHbIIas.

V3menenne 3HadeHHs YCHICHHUs NMPUEMHHMKA HA OIMH IIAr MPOHM3BOJUTCS OJHOKPATHBIM
Ha)kKaTHeM KHOHOK'I/I A(pncyﬂox 7,103.2 u 3).

Wupopmanus 0 HAITUYMU OTKIIMKA B 00JIACTH 30HAUPOBAHUS OTOOpaKaeTCst Ha TPeX IIKajIax
nuaukaropa INPUT LEVEL (pucynoxk 4, nos. 1-3).
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Ikana 1 uamukaropa INPUT LEVEL (16 cerMeHTOB KpacHOTO IIBETa) OTOOpakaeT ypoOBEHb
OTKJIMKA, TIEPEU3IyYEHHOI'0 OTyIPOBOAHUKOM. MHIuKanus 10 JaHHOM IIKajie COIPOBOXKAACTCS
3BYKOBBIM CUTHAJIOM IIEPEMEHHOIO TOHA.

Ikana 2 uanukaropa INPUT LEVEL (16 cerMeHTOB CHHEro IBeTa) OTOOpakaeT ypOBEHb
OTKJIMKA, NepensiaydeHHoro MOM-cTpykTypamu.

Ikana 3 uanukaropa INPUT LEVEL (16 cermeHTOB 6enoro 1pera) 0ToOpakaeT ypoBEHb
OTKIINKA, TEPEU3IIydeHHOrO Pa3IHIHBIMU OTPAXKAIONIIMHU MTOBEPXHOCTSAMH (BEpOSTHEE BCETO
METaJUTMIECKAMH).

Uem Oombllle ypOBEHb OTKIHMKA TOTO HMJIM HWHOTO 30HIHPYEMOro oObekTa, TeM OoJblie
CErMEHTOB CBETUTCS B COOTBETCTBYoMIEeH mkane nuaukaropa INPUT LEVEL.

PexkoMmeHgaumm

OO0beKTaMH 30HINPOBAHUS B IOMEIICHNH, KaK IPaBHIIO, MOTYT OBITH:

- OTpaskAAIOIIIE KOHCTPYKIUH (CTEHBI, IEPEKPBITHS, MOJIBI)

- JMEMEHTHI HHTEPhepa

- Ppa3IHYHBIE ITPEIMETHI, 3aBEOMO HE COfIEP KaIllHe B CBOEM COCTaBE MOTYTPOBOIHUKN.

[TpenmeTsl, B cOCTaBe KOTOPHIX 3aBEI0MO HUMEIOTCS OTYTIPOBOIHUKH (ammaparypa, opucnas
1 OBITOBAs TEXHUKA, CPEICTBA CBSI3H U T.II.) TPOBEPSAIOTCS] HHBIMH CIIOCOOAMHU.

ITpn mpoBepke OTpakAAIOMNX KOHCTPYKIMH BaKHO MPABMUIBHO YCTAHOBHUTH YCUIICHHE
MIPUEMHHKA.

Ecau ycTaHoBUTH CIHMIIKOM OONBINOE YCHIEGHHE, BEIMKA BEPOATHOCTh OOHAPYKEHUS
00BEKTOB, HAXOSIIMXCS 3a OTPaKAAIONIMMHI KOHCTPYKIHAMH. DTO NPEACTABISAET Mpoliemy,
€CJIM JIOCTYT B CMEXKHBIE TOMEIIECHNsT HEBO3MOXKEH. B TO 7ke Bpemsi, eClii yCTaHOBUTH CIIMIIKOM
Majoe yCHJIEHHE, BOSMOXKEH MPOIYCK 1IN, Pa3MEIIeHHON HEMOCPEACTBEHHO B JOIMPYEMOH
KOHCTPYKLHUH, HO IAIOIIEH CI1a0bIil OTKIIHK.

[Tpn 30HAMPOBAHMY CTEH M APYTUX BEPTHKANBHBIX KOHCTPYKIHH C OGONBIION IIIOIIAIbIO
MOUCK PEKOMEHIYeTCs MPOBOANTH CBEPXY BHH3 «3MEHKOI», KaK MOKa3aHO HA PHCYHKE 9.

0,15-0,2m

Pucynok 9
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PaccTostHEE OT aHTEHHBI JIOKAaTOpa 0 30HIUPYEMOi HOBEPXHOCTHU JOJDKHO OBITH B IpeJieax
or 5 10 15 cm. B ciryuae oOHapysKeHHsT MOITHOTO OTKJIMKA (CBEUCHHE BCEX CETMEHTOB IIKAJIEI
HHJIIKATOpa), PEKOMEHIYETCS YMEHBIINTh YCHJICHHE IpPUEMHHKA U JIOKaJIH30BaTh MECTO
pacroaoKeHHs UCTOYHUKA OTKIIUKA.

OCHOBHOI1 3a1aueid, penraeMoi ¢ TOMOIIBI0 HEIMHEHHOT0 JIOKaTopa sBIIsIeTCsl 0OHapyKeHHe
MOACIYIINBAIOIUX YCTPOUCTB. IIpu 3TOM mpeanonaraercs, 4ro IIABHBIM JEMACKUPYIOLIUM
NpU3HAKOM OyleT HajIudue B UX COCTAaBE IOJIYHNPOBOMHUKOBBIX 3JIEMEHTOB (MIEKTPOHHEIC
KoMITOHeHTB) © MOM-CTpyKTyp (3JI€MEHTHI KOpIlyca, KOHTakTel W T.J.). Mcxoms m3 storo,
oreparop JOJKEH C OCOOBIM BHHMAaHHEM OTHOCHTBCS K TeM OOBEKTaM 30HAMPOBAHUS, T/C
OBLTH MTOJTYyYCHBI OTKJIMKY 110 KPacHO (KpacHOW M CHHEH OJHOBPEMEHHO) IIKaJIaM WHJIIKAaTopa
INPUT LEVEL. Ilpupona ka’kgoro Takoro OTKJIHKa JOJKHA OBITH OIpe/eeHa U HCTOYHUK €ro
HICHTU(DUIMPOBAH.

[Tpu 0OHapyKEHUH MOIITHOTO («3aIIKAINBAIOIETO» ) OTKIIMKA IT0 OJJHON U3 IIKAJI HHJIMKATOPa,
MOXXET HAOJIIONATHCSl MOSIBIEHHE OTKJIMKA IO APYroif mrkane. B Takux cirydasx HEoOXOIHMMO
YMCEHBIIUTb YCUJICHHE [0 IOJIyYCHUS MHAUKAIMU TOJbKO IO OfHOHU m3 mkain. Kax npasuio
OTKJIK C OOJBIINM yPOBHEM SIBIISICTCSI HCTUHHBIM, a ¢ 00JIee HU3KUM YPOBHEM - JIOKHBIM.

Jlns mpoBepkH HEOONBIIMX IIPEIMETOB B IOMEIICHUH ONpeseiseTcs o0lacTb, I/e
OTCYTCTBYIOT OTKJIMKU 110 BceM TpeM lukanam uaaukaropa INPUT LEVEL. Taxxe sxenaresbHo,
9TOOBI BOIM3M BEIOPAHHOTO MECTA HE PACIOJIarajiiCh KPYIHBIC METAININIECKHE KOHCTPYKIIHH,
KOJIOHHBI, IIKa]bI, cefidbr U T.IL.

2.5. Pabora B pe>xnme AYANO (pe>xxuM aKyCTU4eCKOro aHasmnsa)

OcHoBHOoe HasHaueHue pexnma AYJIMO - aHanm3 OTKIMKOB ITyTe€M IPOCTYIIHMBAaHUSA
JIEMOJTYJIMPOBAHHBIX CUTHAJIOB. [Ipu 3TOM oOmeparop noiy4aer OCTaTOYHYH HH(OPMAIHIO,
TMO3BOJIAIONLYIO IPABMIBHO KIACCU(DUIUPOBATE OOHAPYKEHHBIH OTKIIHK.

s nepexona u3 pexxuma IIOVCK B pexxum AV/IMO (nanee aynuopexuM) HY>KHO HaXaTh
kHonky MODE. Ilpu 3ToM Ha HaHemy aHTEHHOTO MOJYINS JIOJKEH IMOracHyTh HMHAMKATOP
SEARCH (pucyHok 4, 103.5) u 3aropetsest nnaukarop AUDIO (pucyHok 4, 103.6).

[Ipu BKIIOUEHNH ayANOPEKUMA Ha TTAHEIN AaHTEHHOTO MOAYJIsl YCTaHABINBAETCS MHANKALIUS
B COOTBETCTBHUH C TaOnMIEH 2.

Tabruya 2

O06o03HaueHne Lser Pexum KommenTapun
OTOOpaKEHUS

TTOCTOSTHHOEC Hanuuue 1mratHoro DJICKTPONUTAHHUSA Ha AaHTCHHOM

CBEUCHHE MoJyJIe.
POWER KpacHBII N
KK .
[ YMYJISITOP paspsikeH TpeOyercs 3aMeHa
aKKyMyJIATOpA.

TTOCTOSTHHOEC 5-CerMeHTHBII UHIUKATOP yCTaHOBJ’IeHHOﬁ KOM6I/IHaHI/II/I

TUNING JKETHIN *
CBEUCHHE YaCTOT MepeaaTynKa.

AUDIO SKETTBINA TOCTOAHAOE
cBeueHHe
INPUT nepeMenHoe | 16-cerMeHTHBIN PIH,ZLHKaTO? YPOBHSI BXOJHOTO CHI'HAJIa
LEVEL } KONU4YeCcTBO | (B ayAMOpe)KMMe JaHHBIH HHIMKATOP MOKA3bIBAaeT HE
Lkana 3 OebIii IIOCTOSIHHO | YPOBEHb OTKIMKa OT OTpakarolmleil ITOBEpPXHOCTH, a
CBETSLIMXCS | YPOBEHb IEMOIYIHPOBAHHOTO CHIHAIA).
CErMEHTOB
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*[Ipu nepexode @ ayouopedxcum nu 00un uz namu ceemenmos unouxamopa TUNING ne
ceemumesi. Dmo coomeemcmayem «Hyneolly Yacnomnoll KOMOUHAYUU.

B nokarope npegycMoTpeHa BO3MOKHOCTb aHAIN3a IEMOLYINPOBAHHOIO CUTHAA [IPU ILIECTH
Pa3IMYHBIX KOMOMHANMSIX YacTOT reperarduka. Homep KOMOMHAmMM 4YacTOT OTOOpakaeTcs
na wmagukarope TUNING. Kaxnmas w3 9THX YaCTOTHBIX KOMOWHAIWi OpHEHTHpPOBAaHA Ha
HCCIIEI0BAaHNE TOTO HJIM HHOTO TUIIA HEJIMHEITHOTO 00BbekTa. Tak, Ipy BKIIIOUEHUH ayJHOPEeKUMa
YCTAHABIIUBACTCSl «HYJIEBAsD) UYACTOTHAs KOMOWHAIWS, OPHEHTHPOBAHHAs HA HCCIIEIOBAHHE
00OBEKTOB, COAEPKAIMUX ITOTYIPOBOIHUKM. JTa KOMOWHAIMS, KAaK IPAaBUIIO, JAeT XOPOIIHe
pe3yabTaThl M0  HMACHTH(QHUKAMK Pa0OTAIONINX PAJANONEPENAlONINX U 3BYKO3AIMCHIBAIOIIIX

YCTPOICTB.
YacrorHast komOnHanms Nel mpeHasHavueHa st aHau3a curaanoB or MOM-cTpykTyp.
OcranpHble YeTBIpe YacTOTHBIE KOMOWHAIIMM  SBISTIOTCS  JOMOMHHUTENbHBIMH.  Mx

PEKOMEH/IyeTCsl MCHONb30BaTh IPH AHAJIU3E OTKJIMKOB, IOIYYEHHBIX 10 «KPAacHOI» IIKaje
nuaukaropa INPUT LEVEL B NIOHCKOBBIX peXUMax B TEX CIydasX, KOr[a He yAaaoch MOIYyYUTh
TIOJIOXKATETBHON PEaKINHU ITPU «HYJIEBOID 4aCTOTHON KOMOMHAIINHL.

B rtabmume 3 mpuBeIEHO COOTBETCTBHE HMHAMKAINHM YaCTOTHBIX KOMOHMHAIMH OTKIIMKaM,
noiay4eHHbIM B pexume [IONUCK.

Tabnuya 3
Cocrosinne unaukaropa TUNING
Howmep wactoTHOIT KOMOUHAINH 0 1 2 3 4 5
Homep cOOTBETCTBYIOMICH IIKAJIBI HHANKATOPA
INPUT LEVEL B pexxume I[TONUCK

[epekroueHne YaCTOTHBIX KOMOMHAIUI TPOU3BOIUTCS KHOHKaMI/lv u A(pI/ICYHOK 7,
1no3. 2 u 3).

B Tabmune 4 mpuBeneHBI THIIOBBIC PE3YIILTAThl aKyCTUYECKOTO UCCIICIOBAHUS OOBEKTOB C
«HEJTMHEHHBIMI» CBOMCTBAMHU.

Tabnuya 4
Twur 30H1MpyeMOro OnrumanbHas Peaxnus Ha MexaHu- Peaxuus B orcyTCTBMM
obbekTa 4acTOTHAs 4eCKOe BO3ICHCTBHE | MEXaHUYECKOTO BO3/ICHCTBUS 1
KOMOMHAIHS KOHTPOJIbHBI 3BYK KOHTPOJIEHOTO 3BYKa
MOM-cTpyKTypa 1 Tpeck, ckpun OtcyTcTBYyeT
PaGoratomee 3nekTpon- | 0 (2-5) OTKJIMK Ha NIPOCTYKHBaA- | AKycTHUECKHIT (oH

HOE YCTPOHCTBO (He-
mr(POBAHHBIN KaHaI
nepe/aqn)

HHME MJIM KOHTPOJIbHBIN
3BYK

TIOMEIICHUS
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Tabnuya 4 (npoodonsicenue)

Paboraromiee smek- 0(2-5) Crneunduyeckue curna- | Crneunduyeckne CHUTHAJIBI,
TPOHHOE YCTPOICTBO IIbl, CBSI3aHHBIE C Pabo- | cBsA3aHHBIC C pabOTOH yCTpOii-
(1udpoBaHHbII KaHAT TOM yCTpOWCTBa, HO HE | CTBA, HO HE CBA3AHHBIC C aKy-
Hepeiady, 3ByKo3aIu- CBA3aHHBIC C aKyCTHYe- | CTHUECKUMHU CHTHATAMH B II0-
CBIBAIOIIEE YCTPOICTBO) CKHMH CHTHAJIaMH B IIO- | MCIICHUH
MEIICHUH
He paboratomue snek- | 0 (2-5) OtcyTcTByeT OtcyTcTByeT
TPOHHBIE yCTPOiicTBa
Paboraronue snexrpo- | 0-5 Tpeck, ckpuil. Crneunduyeckne CHUTHAJIbI,
MEXaHMYECKUE U MeXa- CBsI3aHHBIE ¢ PabdOTOU YCTpOU-
HHYECKHe ycTpoiicTBa CTBa, HO HE CBA3aHHBLIC C aKy-
CTUUECKUMHU CHTHAJIaMH B II0-
MEIICHUH
[IpocnymnBate J€MOAYJIMPOBAHHBIE CHUTHAJIbl PEKOMEHIYETCS uepe3  HAYIIHUKU.

PerynupoBka TpOMKOCTH 3ByKa OCYIIECTBIISICTCS MPH MOMOIIHM MOTEHIIMOMETpPa (PUCYHOK O,
1o3. 5).

PexomeHpgaymm

Besikuii  OTKIIMK, TOJTYYEHHBIH HPU TOMCKE 10 «KPAacHOW» (MM OIHOBPEMEHHO IO
«KpacHOW» M «CHHEN») IIKaje 00A3aTeNbHO T0KEeH OBITh IPOAHATN3HPOBAH B Ay JHOPEIKIME C
HCIOJIb30BaHUEM HCTOYHHMKA KOHTPOJIBHOIO 3ByKa. ECIM OTKIMK MOJIyYeH MO «CHHEN LIKae,
JKeJTaTeNbHO MPOBECTH aKyCTHYECKUI aHanu3 Ha koMOuHaIuu 4actoT Nel ¢ MexaHHYeCKUM
BO3JEHCTBHEM Ha 00BEKT 30HIUpOBaHMs. [Ipn 30HANpOBaHNN 00BEKTA PEKOMEHYEeTCS TIIABHO
MEHSTb PACCTOSIHUE OT aHTEHHBI 10 00beKTa. J(nanazon n3MeHeHus TaHHOTo paccTostHus 5-100
cM.

[epexon u3 pexuma AY/IUO B pexum [IONUCK ocymiectBisercs myTeM KpaTKOBPEMEHHOTO
ogHOKpaTHOro Haxkarws KHonku «MODEy.

(A1
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3. 9JIEKTPOINMUTAHMUE

Onexrponutanue ST 401 ocymecTBisieTcs OT aBBTOHOMHOTO HCTOYHHKA - IBYX JINTHH-UOHHBIX
akkymynsiTopos (Tun 18650). B cranmapTHOM KOMIUIEKTE MOCTAaBKH HMeeTcsl 4 akKyMyIsiTopa.
Bpewmst paboThl 10KaTopa OT MOTHOCTBIO 3aPsUKEHHBIX aKKyMYJISTOPOB cocTaBiseT 3-4 vaca (B
3aBUCHMOCTH OT pexxuMma paboTsl). Hanbombmiee noTpebiieHne 31eKTpoIHEPTUH ITPOUCXOIUT B
pexume AYINO.

AKKyMyISTOPBI pa3MeIIaroTcst B 6aTapeifHOM OTCeKe OCHOBHOTO OJ0Ka. [Ipormecc ycraHoBKH
AKKyMYJISITOPOB onuca B 1m.2.1.

B ST401 peanmm3oBaHa cucrtemMa KOHTPOJSI ypPOBHS 3apsia akKyMyiasTopoB. IlocTosHHO
ceersimmiics: naaukatop POWER (pucynok 4, 1m03.4), pacroio)KeHHbIH Ha MaHeIn aHTEeHHOTO
MOZYJISA, CBUAETEILCTBYET O JOCTAaTOYHOM YPOBHE 3apsijia aKKyMynsTopos. IIpm m3meHeHun
YpOBHS 3apsia Hmke jgonyctumoro, uHaukarop POWER nHaumnaer Mmurars. Muranue
naankatopa POWER compoBoxknaeTcs 3ByKOBBIM CUTHAIOM. [Ipu CHIKEHUW YpOBHS 3apsiia
HIDKE KPUTHYECKOTO, TIPHOOP aBTOMATHYECKH BBIKIIIOUAETCSI.

3aps aKKyMyJSITOPOB MPOU3BOIUTCS TPH TTOMOIIM 3apsiTHOTO YCTPOIiCTBA, BXOSIIETO B
KOMITJIEKT TOCTaBKH. Bpems 3apsiia MONHOCTBIO pa3psDKCHHBIX aKKyMYJISTOPOB COCTAaBIISICT
3 uaca. BenencTBue TOro, 4to B JIOKAQTOPE HCHOJNB3YIOTCS AKKyMYJSTOPbI, HE oOiajaroiye
«(hPEeKTOM MaMATH», AOIyCKAeTCsl He TOJMHBINA 3apsi/l aKKyMy IsITOpoB. B aTom cirydae Bpems
paboThl JloKkaropa OyJeT MEeHbIIEe YKa3aHHOTO BBIIIE.

He nonyckaercs:

- JUIATEJEHOE XPaHEHHE TTOJTHOCTBIO Pa3psDKEHHBIX aKKYMYJISITOPOB

- JUINTENBEHOE XpaHEHHE aKKyMY/ISITOPOB B YCIOBHUSAX HU3KHUX TEMIIEpaTyp BO3AyXa

- 3aMBIKaHHE KOHTAKTOB aKKyMYJIATOPOB

- yAapHBbIE BO3IEHCTBHSA HAa aKKyMYISTOPBI

- TPaHCIIOPTUPOBKA JIOKATOPa C aKKyMYJISITOPAMH, YCTAaHOBICHHBIMH B OTCEKE ITUTAHHSI.

4. SKCIMJTYATALUNOHHDbIE OrPAHUYEHUA

Ilpn skcruryarauuu JOKaTopa ciegyeT coONrofarh IpaBUia TEXHUKH O€3011acHOCTH,
MIPUHATBIE TIPH padoTe ¢ MpubOpamMM, MMEIONMMHI OTKpBIThe m3mydarenn CBY curmama, a
HMEHHO:

* HE JIOMyCKaTh JAJIUTEIBLHOTO MPeObIBaHNs JTIOACH B HAIIPABICHUH U3IIydeHUs (IIaBHOTO
JIeTIeCTKa JIMarpaMMBbl HalpaBIEHHOCTH AaHTEHHOW CHCTEMbI) Ha PACCTOSHHU MeHee
OJTHOTO MeTpa.

* He HaNpaBJIsITh AHTCHHY Ha IJ1a3a YeJIOBeKa C PACCTOSHHMS OJIVDKE OJJHOTO METpa.

B ciydae TpaHCHOPTHPOBKH JIOKAaTopa MHpU TeMIeparype, 3HAYUTEIbHO OTIMYHOH OT
paboueii He0OXOANMO BBIIEP)KATh IPHOOP B IIOMEIIECHNH IIpH paboyeii TemMreparype B TeUCHUN
JIBYX 4acoB.
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5. XPAHEHUE U TPAHCINOPTUPOBKA

ST 401 nomxeH XpaHUTHCS B CKIAJICKOM OTAaIUTMBAeMOM MIOMELICHUH B COOTBETCTBUH C
T'OCT B9.003-80.

ITpu 3TOM JOJKHBI COOTIONATHCS CIELYIOIIUE YCIIOBHS:

1) Temneparypa okpyxatomieit cpeast ot 0 1o +50°C;

2) otHOCHTeNnbHAs BIaxHOCTH 80% 1pH 30°C;

3) armocgepHoe pasnenue ot 630 10 820 MM pT. CT.;

4) oTCyTCTBHE B TIOMEIICHUH NAPOB KUCJIOT, MIEI0Yei U arpeCCUBHBIX MPHMECEH.

TpaHCIIOPTHPOBAHUE JIOKATOPA JIOJDKHO IIPOM3BOJMUTHCS B TPAHCIIOPTHOH Tape IJHOObIM
BUJIOM TPAHCIIOPTA (QBHALMOHHBIM - B TE€PMETHYHBIX OTCEKax) IPH YCIOBHH 3aIUTHI OT
BO3/ICHCTBUS aTMOC(EpHBIX 0CaaKoB. IIpM TPaHCIOPTUPOBAHMM HE JOMYCKaTh MaJCHHUS |
PE3KUX yIapoB, MPUBOSIINX K MEXaHHYECKUM MOBPEKIACHUSIM. YCIOBHS TPAHCIIOPTHPOBAHUS
B YaCTU BO3/ICHCTBUS KIIMMATHUECKNX (DAKTOPOB JIOJKHBI COOTBETCTBOBATH YCIOBHSAM XPAaHCHUS
Ha oTkpbIToi Tontaake mo OCT B9.003-80. B wacti Bo3aeiicTBIS MEXaHUUECKUX (PAaKTOPOB
cootBercTBoBaTh [OCT B20.57.310-76, B cpemHHUX yCIOBHUSAX.

6. FAPAHTUMAHbIE OBA3ATE/IbCTBA

[IpousBoauTens rapaHTUPYET COOTBETCTBUE KaKAOI0 BblITyckaeMoro jokaropa ST 401 Bcem
TpeOOBaHUSIM TEXHUYECKUX YCIOBUI B TCUCHUE 12 MECAIEB CO JHS MPOIAKH.

[IpousBoauTens 00s13yeTCsi B TCUCHUE TAPAHTHIHOTO CPOKA OCYIIECTBISITh O€3BO3ME3 HBIM
pemont ST 401, ero BCioMOraTelbHbIX U JONOJHUTEIBHBIX YaCTEH, BILIOTH JI0 3aMEHBI B LIEJIOM.

Be3Bo3me3nHbIil peMOHT (pEeryiupoBKa) WM 3aMEHA MPOU3BOAATCS TOJBKO IMPU YCIOBHH
COOITIONICHNsT TIOTPEOUTENIEM TMPaBMI JKCIUTyaTalliK, TPAHCIIOPTHPOBAHUS W XPAaHCHHS, MPU
OTCYTCTBHM MEXaHMUYECKUX MOBPEXICHHUI caMoro JIOKaTopa M ero BCIIOMOraTeIbHbIX YacTei, a
TaKXKe MPU HAJTHMYHH TPABIIBHO 3aII0JHEHHOTO FAPaHTHITHOTO TaJoHAa.

[IpousBomuTens obecrieunBacT IMPEJOCTABICHHE YCIYr IO  TOCJIErapaHTHIHHOMY
obciyxuBanuIo Jiokaropa ST 401.

lapanTHiiHBIC 0053aTEIBCTBA HE PACIIPOCTPAHSIOTCS HA DIIEMCHTHI ITUTAHHUSI.
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ST 401 ‘"CAYMAN' NLID

This operating manual contains important technical information and guidance on proper use
of the product. Please read the manual before using ST 400 Cayman.

1. Description

1.1. Purpose

ST 401 CAYMAN is intended to detect and locate
» eavesdropping electronics

* mobile phones and SIM cards

* any other devices utilising semiconductor technology

ST 401 allows detecting electronic devices, whether active or not, as well as finding
their exact location. It also enables one to distinguish between return signals from real

semiconductors and other kinds of responses, such as those given by corrosion or metal-oxide-
metal structures.

1.2. Delivery package

ST 401 comes in a shockproof case NANUK-915, The delivery package includes the
following.

Item Quantity | No. in Fig.1
ST 401 ‘Cayman’ NLJD 1 1
Accumulator Battery (type 18650) 4 2
Electric Charger 1 3
Charger Power Adapter 1 4
Headphones 1 5
Semiconductor Imitating Dummy (marked red) 1 6
MOM-Structure Imitating Dummy (marked blue) 1 7
Case 1 8
Operating Manual 1 not shown
in figure

Fig. 1
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1.3. Main Technical Specifications

Range of radiated frequencies 2-3GHz
Max. peak radiated power <2W
Antenna polarisation elliptic
Operation modes SEARCH
AUDIO
ADAPT

Sensitivity range in manual mode

40dB (5 values with 8dB increment)

Response indication

— visual three 16-segment gauges
— aural internal speaker or headphones
Power supply two 3.7V Li-ion batteries (type 18650)

Time of operation on one battery charge

3—4 hours, depending on operation mode

Battery charging time

<3 hrs

Operating conditions

— working temperature range +5...4+40°C

— relative air humidity up to 85 percent (at 25°C)
Weight (with batteries) 0,85kg

Dimensions (lengthxwidthxheight) 220x130x100mm

Weight of full set in case 3,7kg

(A1
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1.4. Principles of Operation

ST 401 ‘Cayman’ is a nonlinear junction detector, or NLJD. Instruments of this type employ
active detection, i.e. they emit probing signals and analyse the return. Their primary search targets
are electronic devices, and those typically consist of circuit plates with conductive elements and
various semiconductor parts connected to them, such as diodes, transistors, and microchips.
The probing electromagnetic radiation induces variable electromotive forces in these loops, and
electronic components with a non-linear current-voltage curve transform the initial signal into its
higher frequency harmonics, which come back to the NLID’s receiver.

Higher harmonics can also be re-radiated by corroded metal or the so-called MOM-diodes,
metal-oxide-metal structures brought about by contacting metal surfaces. However, these
formations return somewhat different spectra than semiconductors.

With ST 401 one can distinguish with high probability between responses given by real
semiconductors, and those ‘faked” by MOM-structures or corrosion. Another important advantage
is a confident detection of search targets behind partially shielding obstacles, which is achieved
by simultaneously radiating several frequencies within the 2-3GHz band and analysing the
composite picture of the reflection spectrum.

1.5. Operation Modes

The NLJD ST 401 ‘Cayman’ has the following modes of operation:
Primary operation mode: SEARCH

Secondary operation mode: AUDIO

Service mode: ADAPT

The main operation mode named SEARCH is meant for detecting nonlinear targets and
identifying them, based on the response levels as indicated by 16-segment bars.

The auxiliary operation mode named AUDIO allows demodulating the response and listening
to it through the built-in speaker or headphones. Use this mode upon detecting a response in the
SEARCH mode.

The service mode named ADAPT is used to optimise the parameters in a given electromagnetic
environment and thus maximise the effectiveness of search. Engaging this mode is necessary
every time the device is switched on. It is advisable to pause during searches from time to time,
to repeat this procedure. During adaptation, the antenna must be pointed away from electronics
and large metal objects.




OPERATING MANUAL

1.6. Structure

Structurally, the ST 401 ‘Cayman’ NLJD consists of the antenna module and the main unit
connected by way of a hinge joint. The general appearance of ST401 is shown in Fig. 2, the
numbers standing for:

1 — antenna module

2 — main unit

Fig. 2

1.6.1. Antenna module

The antenna module comprises a receiver-transmitter unit, a control-display unit, and an
aerial, all of which are assembled on a single platform and incorporated in a single body.

Fig. 3

The antenna module is connected with the handle through a hinge joint that allows adjusting
the incline within the vertical plane, as shown in Fig. 3. Loosen the hinge screw (2, Fig. 6) to
change the incline, then tighten the screw again.

26 |
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Fig. 4

On the surface of antenna facing operator, there are an indicator panel, a socket for the power-
and-control cable, and a USB port for computer connection (Fig. 4). The numbers in Fig. 4
stand for the following:

# in Fig. 4 description colour subscript on
indicator panel

1 16-segment led gauge of threat-type response red 1
levels

2 16-segment led gauge of MOM-type blue 2
response levels

3 16-segment led gauge of reflection levels white 3

4 Power-on led indicator red POWER

5 SEARCH mode indicator yellow SEARCH

6 AUDIO mode indicator yellow AUDIO

7 5-segment tuning bar* yellow TUNING

8 socket for power-and-control cable CONTROL

9 USB port USB

* the TUNING segment bar has two functions:
—in the SEARCH mode, it shows the selected sensitivity of the receiver (SEN)
— in the AUDIO mode, it shows the selected frequency combination (CH 1..5)

The boresight directions of the receiving and transmitting antennas are shown in Fig. 5.
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1.6.2. Main Unit

The main unit of ST 401 ‘Cayman’ consists of a battery compartment, a control panel, and
mechanical parts that form the bearing structure. The appearance of the main unit and the location
of its components are shown in Fig. 6.

2

7/ cayman

Fig. 6
The numbers in Fig. 6 stand for:
1 — bracket mount for the antenna module 7 — control panel
2 —lever handle of the clamp 8 — grid of the built-in speaker
3 — power-and-control cable with plug 9 — 1D plate
4 — headphone socket 10 — battery compartment cap

5 —power and volume knob
6 — battery compartment

28 |
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A three-button control panel is located in
the upper part (Fig. 7). 1

The MODE button (1, Fig. 7) is used
to set the operation mode of the device. A
short press of this button alternates between
SEARCH and AUDIO; holding it down for a
few seconds will set the device to the ADAPT
mode.

CAYMAN

The other two buttons marked with arrows

A and v(Z ?nd 3, Fig. 7) are for tuning the (L S ﬂ

device. Depending on the mode, they allow:

— in the SEARCH mode, increasing
and decreasing the receiver sensitivity,

respectively. 2 3

— in the AUDIO mode, setting the desired Fig. 7
frequency combination.

The main unit has a battery compartment for 2 type 18650 accumulator batteries. Those are
enclosed with a screw cap (10, Fig. 6) that also serves as the negative contact.

Fore of the handle are the headphone socket (4, Fig. 6) and the power and volume knob
(5, Fig. 6). In the lower part there are a speaker grid (8, Fig. 6) and an ID plate (9, Fig. 6) that
indicates:

— product name
— serial number

—logo, and name of the manufacturer company.
2. USE
2.1. Preparation

Take the device and 2 batteries out of the case. Examine the antenna module, handle, cable,
and socket for mechanical damage. Examine the batteries for mechanical damage and electrode
corrosion. Do not use the device if any such defects are found! To replace the batteries, do the
following:

e unscrew the battery compartment cap;

e insert two accumulator batteries as
shown in Fig. 8, making sure you
observe the polarity;

*  screw the cap back in place.
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Make sure the power switch (5, Fig. 6) is in its leftmost position (OFF). Insert the power-and-
control cord plug (3, Fig. 6) into the socket (8, Fig. 4) on the antenna module. Activate the device
by rotating the knob clockwise. The device status will be displayed on the antenna module as
shown in Table 1 below.

Table 1
legend colour light indication interpretation
POWER red continuous The antenna module is powered
properly.
blinking The battery is discharged and needs
to be replaced.
TUNING yellow continuous This displays receiver gain. At
SEN startup the gain is automatically set
to maximum, which is signalled by
all the 5 indicator segments being lit.
SEARCH yellow continuous This displays the operating mode.
The SEARCH mode is selected
automatically at startup.

Upon activation of the device one or more segments of the signal level gauges (1..3, Fig. 4)
may light and go out spontaneously. This would mean that the device should need to be adjusted
to the electromagnetic environment using the adaptive mode.

2.2, Adaptation mode

To activate this mode, press and hold for 3-4 sec the MODE button (1, Fig. 7) on the control
panel. The antenna must be directed away from large metal objects and anything that is presumed
to contain nonlinear elements (it is often best to point the antenna at either the floor or ceiling).

The adaptation takes 10—15 seconds, with all the indicators but TUNING lit in the meantime
on the antenna module. The TUNING indicator will be showing a consecutive lighting of
segments. The user can check if any of the indicator LEDs are dead.

Upon adaptation the device status will be displayed in accordance with Table 1.

Upon activation of the device one or more segments of the signal level gauges (1..3, Fig. 4)
may light and go out spontaneously. This would mean that the device should need to be adjusted
to the electromagnetic environment using the adaptive mode.

2.3. Operational check with test dummies

For that purpose, place the dummy that is marked red in an area free of responses from
nonlinear elements or reflecting surfaces.

Press button v (3, Fig. 7) repeatedly to set the receiver gain at 3 lit segments of the
TUNING indicator, which corresponds to medium sensitivity.

Point the antenna at the test dummy and find the distance at which all the 16 segments of the
INPUT LEVEL Gauge bar 1 light up. For a device that is in proper working order and has self-
tuned properly, this distance should be no less than 0.8 m.

D
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Repeat the procedure using the dummy with the blue marking. In doing so, find the distance
at which all the segments of the INPUT LEVEL gauge bar 2 will be lit. For a properly working
device that has been adjusted to the environment, this distance should be no less than 0.3m.

If either distance is found to be smaller than the respective value above, it is advisable to
engage the self-tuning routine anew (see 2.2) and repeat the checks as described above.

If both distances exceed the required minimums, the device is functional and operation-ready.

2.4. Manual Gain Control

Once ST 401" Cayman has been prepared and proven functional as described above in 2.1 —
2.3, it can be put to use. When activated, the device starts up in SEARCH mode, and the receiver
gain is by default set to maximum, which is displayed by 5 lit segments of the TUNING indicator.

The SEARCH mode is the primary operation mode for ST 401. The operator can change the
receiver gain at his discretion, thus increasing or decreasing the detection range.

The gain can be varied discretely with an 8dB increment, over 5 values in a 40dB range; each
increment corresponds to one LED segment of the TUNING indicator. Thus, if all five are lit, the
gain is equal to 40dB, providing maximum detection range. If all are dimmed, the gain is 0dB,
with minimum detection range. The gain can be brought a step up or down by a single pressing of
the TUNING buttons Aor v (2 and 3, Fig. 7).

Levels of return signals from a target area are shown in the three INPUT LEVEL multi-
segment LED gauge bars (1-3, Fig. 4).

INPUT LEVEL led gauge bar 1 (16 red LEDs) displays the levels of return signals from
semiconductor material. The indication is accompanied with an alternating sound alarm.

INPUT LEVEL led gauge bar 2 (16 blue LEDs) displays the levels of return signals from
MOM (metal/oxide/metal) structures.

INPUT LEVEL led gauge bar 3 (16 white LEDs) displays the levels of return signals from
reflecting surfaces (most likely, metal).

The greater the response of a certain type, the more LEDs will light up in the corresponding
INPUT LEVEL gauge bar.

Recommendations

With an NLJD one typically probes

* enclosing structures (walls, ceilings, floors)

« different parts of the interior

* various objects that are not supposed to contain semiconductor material

Items known to contain semiconductor components (electronic instruments, office and home
equipment, communication devices, etc.) are checked by other means.
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When running checks on enclosing structures, it is important to set a suitable receiver gain. If
excessive, it may well cause detection of objects behind the walls, which may be a problem when
there is no access into the adjoining spaces. On the other hand, if the gain is too small, targets of
interest with a weak response may remain undiscovered in the structure under scrutiny.

While scanning walls and other large vertical structures, it is recommendable to move the
antenna from top to bottom in a serpentine fashion, as is shown in Fig. 9.

0,15-0,2m

Fig. 9

The antenna head should be held at a distance of 5-15 ¢m from the surface.

If a potent response is registered (all LEDs in an multi-segment LED gauge bar light up),
the gain should be decreased in order to establish the exact location of the responding target.

The primary task for an NLID is the discovery of eavesdropping devices, whose giveaways
are the signals returned by semiconductor-containing electronic components and by MOM-
structures on casings, at junctures, etc. Therefore, particular attention should be paid to scanned
areas where responses have been observed on the red multi-segment LED gauge bar alone, and
on both red and blue INPUT LEVEL gauge bars. The nature of each such response should be
determined and its source identified.

A strong, off-scale response on one of the multi-segment LED gauge bars may be accompanied
by a much weaker one on another. As a rule, the former is a true response and the latter a false one;
it is advisable to decrease the gain or move away from the target until there is no scaling-off.

Small-sized objects should be checked at locations where no response is observed on any of
the three INPUT LEVEL multi-segment gauge bars, preferably away from large metal structures,
pillars, cabinets, safes, etc.

(A1
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2.5. Listening (AUDIO mode)

The AUDIO mode is primarily intended for analysing target responses by listening to the
demodulated signal output. This should give the operator ample information to identify the
response type.

To switch from SEARCH to AUDIO, press MODE. The SEARCH led (5, Fig. 4) on the
antenna head will then go off, and AUDIO led will light up (6, Fig. 4).

When the AUDIO mode is on, the device status will be displayed on the antenna module as
described in Table 2 below.

Table 2
legend colour | light indication meaning
POWER red continuous The antenna module is powered properly.
blinking The battery is discharged and needs to be

replaced.

TUNING yellow | continuous* The 5-segment bar displays the selected
probing frequency combination.

AUDIO yellow | continuous AUDIO mode on.

INPUT white varying numbers of | The 16-segment bar displays the levels

LEVEL 3 lit LEDs of returned signals. Note: in the AUDIO
mode this gauge bar shows a sum total of
responses, regardless of their type.

*Upon switching to AUDIO, none of the TUNING bar segments are lit, which corresponds
to #0 frequency combination.

The ST 401 ‘Cayman’ NLJD allows listening to demodulated signals while probing with six
different frequency combinations. Each combination, indicated by LEDs on the TUNING bar,
is suited to deal with a particular category of nonlinear objects. Upon activation of the AUDIO
mode, frequency combination #0 is set by default; it is meant for probing semiconductor content
and, as a rule, gives good results in identifying active radio-transmitting and sound-recording
devices.

Frequency combination #1 is used to analyse return signals from MOM (metal/oxide/metal)
structures.

The remaining four combinations are auxiliary. Their use is advised when responses have been
observed in the SEARCH mode on the red INPUT LEVEL bar, yet probing with combination #0
has rendered no definitive findings.

Table 3 shows correspondence between frequency combinations and responses observed in
the SEARCH mode.
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Table 3

indication on TUNING bar

freq. combination #

gauge bar # in SEARCH mode

Use buttons A and v to change probing frequency combinations (2 and 3, Fig. 7).

Table 4 shows typical results of analysing targets with nonlinear properties.

Table 4
Type of probed Optimum frequency Sounds when Sounds in the
target combination subjected to absence of
mechanical impact | mechanical impact
or test sound or test sound
MOM-structure 1 crackling, creaking none
active electronic 0(2-5) audible response to sounds of the
devices (unencoded tapping or test sound | environment
transmission channel)
active electronic 0(2-5) peculiar signals peculiar signals
devices (encoded caused by the caused by the
transmission channel) operation of operation of
the device and the device and
independent of independent of
sounds in the sounds in the
environment environment
inactive electronic 0(2-5) none none
devices
active electro- 0-5 crackling, creaking peculiar signals

mechanic or
mechanic appliances

caused by the
operation of
the device and
independent of
sounds in the
environment

When listening to demodulated signals, it is recommended to use headphones. Sound volume

is adjustable with a variable resistor (5, Fig. 6).
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Recommendations

Any response observed on the red bar (or on both red and blue bar simultaneously) should be
analysed in the audio mode with the use of a test sound source. If a response has been observed
on the blue bar, it is advisable to perform audio analysis with the frequency combination #1,
subjecting the target area to mechanical impact (tapping). While probing, it is advisable to change
gradually the distance between the antenna and target within 5-100 cm range.

Push the MODE button to switch from the AUDIO mode to SEARCH.

3. POWER SUPPLY

ST 401 Cayman is powered by two Li-ion rechargeable batteries (type 18650). 4 batteries are
included in the delivery package. The total run time on one battery charge is from 3 to 4 hours,
depending on the modes employed; the most demanding in terms of power consumption is the
AUDIO mode.

The batteries is housed in the battery compartment at the back of the main unit. Battery
replacement is described in 2.1 above.

ST 401 Cayman monitors its battery charge status. A continuously lit power-on led (4, Fig.4)
on the antenna head means that the battery charge is sufficient. A low battery charge will be
signalled by blinking of the power-on LED and a warning sound. If the charge goes below the
critical threshold, the device will switch off automatically.

Accumulator batteries can be charged with the charger included in the delivery package. The
charging time of a fully discharged battery is 3 hours. As these batteries are free of memory effect,
incomplete charging is acceptable, but the running time will then be shorter.

The following is not allowed:

— long-term storage of discharged batteries

— long-term storage of batteries at low temperatures

— short-circuiting battery contacts

— subjecting batteries to strong shock

— transportation of the device with installed batteries.




OPERATING MANUAL

4. OPERATING RESTRICTIONS

Use of the device is subject to safety regulations for equipment incorporating UHF
transmitters. The following must be observed at all times:

* Avoid long exposure of people to the antenna beam (the main lobe of the polar diagram) at
distances less than Im.

* Do not point the antenna at people’s eyes at distances less than 1m.

If the device has been transported at temperatures well outside the service temperature range,
make sure to keep the device indoors at service temperature for 2 hours before use.

5. STORAGE AND TRANSPORTATION

The device must be stored in heated storage facilities pursuant to GOST V9.003-80 (I'OCT
B9.003-80). The following conditions must be maintained:

1) ambient temperatures from + 0 to 50°C;

2) relative air humidity 80 percent at 30°C;

3) atmospheric pressure from 630 to 820 mmHg;

4) absence of acidic, alkaline, or other aggressive vapours.

The device can be transported in standard packaging by any suitable means of conveyance
(in a pressurised module, if transported by plane) as long as it is protected from atmospheric
moisture. While transporting the device, avoid dropping or otherwise subjecting it to strong
impacts. During transportation, the mechanical conditions must comply with medium level
requirements per GOST B20.57.310-76, while the ambient conditions must correspond to those
specified by GOST B9.003—80 for open-air storage.

6. WARRANTY

The manufacturer guarantees compliance of every manufactured item with all the requirements
as per technical specifications, within 12 months of the date of purchase.

During the warranty period, the manufacturer guarantees free of charge repairs of the device,
its auxiliary components and accessories, up to full replacement.

Free repairs or replacement can only be claimed if the user has observed all the rules of
operation, transportation, and storage of the device, and on condition that the device itself and
its ancillary parts are free from mechanical damage, and upon submission of a properly filled out
warranty coupon.

Upon expiry of the warranty period, post-warranty servicing is available from the manufacturer.

The warranty does not cover batteries.
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