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PYKOBOACTBO MO 3KCIMJTYATALUN

Hacrosimee pykoBOZACTBO TI0 SKCIUTyaTanmuu (nanee Pyxo6oocmeo) TpeaHa3HAueHO JUIs
TIOSICHEHUS NIPUHIUIIA pabOoTHI, yCTPONCTBA W KOHCTPYKIMU HeJUHEiHoro jokaropa ST 400
CAYMAN (nanee no texcry zoxamop wma ST 400). Ilepex HauanoM SKCIUTyaTalluy JOKaTopa,
HEOOXOIMIMO 03HAKOMHTBCS C JJAHHBIM PYKOBOJICTBOM.

1. ONMNCAHUE NOKATOPA
1.1. Ha3zHa4yeHune

ST 400 npernaznaveH 1yist 00HAPYKEHHUS:
* 3JICKTPOHHBIX YCTPOUCTB MepexBara HH(OPMAIIH
* MOOMIBHBIX TeneoHoB u SIM kapT
°* UHBIX JIEKTPOHHBIX YCTPONCTB, CONMEPIKANINX MOTYITPOBOTHUKOBEIC DIICMEHTEHI.

ST 400 mozBonsier OOHAPYKUTh, KaK BKIIOUCHHBIC, TaK W BBIKIIOYCHHBIC DIICKTPOHHBIC
YCTPOICTBA, a TaKKe TOUHO ONPEACNTUTh UX MECTO YCTaHOBKH. Mcmonb3ys Jiokarop, oneparop
MOXET OTIMYHATh OTKIHMKH PEANbHBIX TONYIPOBOAHUKOB OT TPOYHUX OTKIHUKOB (KOPPO3HS,
CTPYKTypa METaJUI-OKUACEII-METAILT, METaJL).

1.2. CocTaB KOMMNJIeKTa

Jloxarop nocrasnsercs B ynaponpouHoM kelice. B kommnext ST 400 Bxogst:

HaumenoBanue KomuuectBo | O630HaueHMe HA pHCYHKE |
noxkarop ST 400 1 2
akkymysstop (tun 18650) 4 3

OJIOK MUTAHUS 3aPSAHOTO YCTPOUCTBA 1 4

3apsHOE YCTPOUCTBO 1 5*

HayUIHUKH 1 6*

HMMUTATOP MOJIYITPOBOJIHUKA 1 1

nmurarop MOM-cTpyKTypbl 1 1
PYKOBOZCTBO I10 SKCILTyaTaIliy 1 Ha PHCYHKE He IIOKa3aHO
Keiic 1 Ha PUCYHKE HE IOKa3aH

*3apsIHOE YCTPOUCTBO M HAYIIIHMKH PACIIONATAOTCS B HI)KHEH YacTH YKIaIKK
(TI011 HETTMHEHHBIM JIOKATOPOM)

Pucynok 1
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HEJIMHEWHbBbINA JIOKATOP ST 400 CAYMAN

1.3. OCHOBHbIE TEXHNYECKNE XapaKTEPUCTUKMN:

Jluana3oH U31y4aeMbIX 4acTOT 2-31Tn

MakcumanbHas IMKOBas U3JIydaeMast MeHee 2BT

MOIIIHOCTh

[Nonspusanus aHTCHHON CUCTEMBI JIUIMNTHYECKAs

PesxuMBbl paboTHL: I[NOUCK
AY]JIO
ATATITALIAA

Jluana3oH perynupoBKU YyBCTBUTEIBHOCTH B
PYYHOM pexRUME

40156 (5 cryneneii ¢ marom 81b)

Wupukanus ypoBHs IPUHUMAEMOIo CUTHajIa

- CBETOBast TpH 16-CerMEHTHBIX LIKAJIBI
- 3ByKOBas BCTPOCHHBII IMHAMUK, HAYITHHKI
[Turanue JIBa JIUTUI-HOHHBIX aKKyMmyssaTopa 3,7 B

(tun 18650)

Bpems HerpepbIBHOI paboTHI OT MOTHOCTHIO
3apsHKEHHBIX aKKyMYISTOPOB

ot 3 10 4 yacoB
(B 3aBHCUMOCTH OT pEKUMa PabOTHI)

Bpewms 3apsiaxu akkyMynsiTopoB

He Ooiee 3 yacos

VYcnoBus sKCIITyaTaluu

- TUana3oH paboynx TeMIeparyp +5...4+40°C
- OTHOCHUTEJIbHAS BIA)KHOCTH BO3/lyXa He O6onee 85% (mpu 25°C)
Macca npubopa ¢ akKyMyJIsITopamMu 1,75kr
[Nabaputs! ([UIMHA, INUPUHA, BBICOTA):
- B CJIO’KCHHOM COCTOSTHUUT 510x145x130mm
- C IIOJIHOCTBIO BBIBUHYTBIMU Tejieckonuue- | 1500x250x130mm
CKOM IITaHTOM
Macca KoOMIUIEKTa B UeMO/IaHe 5,8KT




PYKOBOACTBO MO 3KCIMJTYATALUN

1.4. MpuHUnnN paboTbl HeJINHEeHHOIro JIoKaTopa

CrocoOHOCTh JI0KaTopa OOHAPYKUBATh OOBEKTHI, COAEPIKAIINE DIICKTPOHHbIE KOMIIOHEHTBI,
OCHOBaHa Ha cienyromeM. JIoOble 3IeKTPOHHBIE YCTPOWCTBA COCTOSAT M3 IEYATHBIX IIIaT
C NPOBOAHMKAMH (aHTEHHAMH), K KOTOPBIM IOAKIIOYEHBI MOIYNPOBOJAHUKOBBIE 3IEMEHTHI:
JTMOJIBI, TPAH3UCTOPBI, MUKPOCXEMBI, TMPEACTABISIONINE I 30HIUPYIOLIEro CHUIHaNa JOoKaTopa
COBOKYITHOCTb HEJIMHEHHBIX IIPeoOpa3zoBaTescH.

B pesysnbrare oOnyueHHs Ha 3THX aHTEHHAX HaBOIATCs mepeMeHHbie DJIC. DieMeHTamMu
C HEJIMHEHHON BOJBT-aMIEPHOW XapaKTePHCTUKOH 30HIMPYIOIIMH CHUTHAJI Hpeodpasyercs: B
BBICOKOYACTOTHBIE CHTHAJIBI KPAaTHBIX YacTOT (TapMOHUKH), epen3iiydaeMble B IPOCTPAHCTBO.
[lepeunsnyueHHbli CUrHAI NOCTyHaeT Ha BXOJ NMPUEMHOI0 ycTpoiicTBa jokaropa. [lo Hanuuuio
B CIIEKTpPE NMPHUHUMAEMOTO CHUTHajla BBICIIMX TapMOHHMK COOCTBEHHBIX YacTOT  IeperaTdyuka
yCTaHaBIMBaeTcsi (akT MPUCYTCTBHS B 30HE 30HIUPOBAHHS DJIEKTPOHHOIO YCTPOMCTBA
HE3aBUCHUMO OT TOTO, BKJIFOUCHO OHO MJIH BBIKJIIOUCHO.

«JIoKHBIMM» CHUTHAJaMH JJIsI HEIMHEHHOro JIOKaTopa MOTYT OBITh OTPAXEHUS OT
COIPUKACAIOIIUXCS METAJUIMYECKUX MOBepXHOCTEeH. IIpy KOHTaKkTe TakUX CIO€B BO3HUKACT
HeNMHeHHbIH dreMeHT. Takoe oOpa3oBaHHE HM3BECTHO Kak MeTaul-okuces-meraimn (MOM),
a BO3HHKalOIMH srneMeHT HaszbiBaeTcsi MOM-mmon. MOM-cTpykTypa npeoOpa3oBbIBaeT
CHEKTP 30HAUPYIOLIETO CUIHAla B YACTOTHBIM CHEKTP, OTIMYAOIIMICS OT CIEKTpa CUTHAA,
OTPaKEHHOI'0 OT KJIACCUYECKOI0 IOJIyIIPOBOAHUKA.

Baxubim gocronmHCTBOM ST 40() SIBISETCS €ro CIIOCOOHOCTH C BBICOKOW BEPOSTHOCTBHIO
OTJINYATh OTKIIUKH PEATBHBIX ITOIYIPOBOIHIUKOBBIX AIEMEHTOB OT «JIOKHBIX» OTKIHMKOB MOM-
CTPYKTYp, a TaKKe YBEepeHHOE OOHApYKECHHE OOBEKTOB IMOHCKA, PACIIONIOKEHHBIX 32 YaCTHYHO
IKPAaHUPYIOUIMMHU TPENATCTBUSAMH. JIaHHBIH S(QQEeKT HOCTUTAETCS 3a CYET OTHOBPEMEHHOTO
W3TYYCHUs] HECKONBKHX dYacToT B auwamasoHe 2 - 3[Tnm um aHamm3a KOMOWHAITMOHHBIX
COCTaBIISIIONINX B CIIEKTPE OTPaKEHHOTO CUTHAJIA.

1.5. Pe>xnmbi pa6oTbi

B noxarope ST 400 CAYMAN peast30BaHbI CIEAYIOMINE PEKUMBI PaOOTHI:

OCHOBHOI1 pexxnM padboTsl mpudopa: IOUCK
BCIIOMOTaTenbHbI pexum: AYAUO
cepsucHblil pexnm: AJATITALIUS

OcuosHoit pexxum [IOMCK npennazHauyeH st oOHAapy>KeHMs OTKJIMKOB HEJIMHEWHBIX
3JIEMEHTOB U PACIO3HABAHUS UX 110 COOTHOUICHUIO YPOBHEH (IlIKaJ HHAUKATOPA).

Pesxxum AYJIVO no3BonisieT AeMOAYIHPOBATh OTKIIMK OT IIEJTH U PO CITYIIATh €T0 IPH TOMOIIH
BCTPOCHHOTO JMHAMUKA WM HayIIHUKOB. VICIONB30BaTh JAHHBIN PEXUM IeTIeco00pasHo mocie
oOHapyxeHUs oTKIHKa e B peskume [IOMCK.

Pexxum AJIATITALIUSA siBnsiercs cepBucHbIM. OH IpeJHAa3HAYCH [UIs HACTPOMKH JIOKaTopa Ha
OIITUMAJILHBIC MTAPAMETPBI 1 0OecredeH s Hanboublei 3G(HEeKTHBHOCTH MOMCKA B KOHKPETHOH
3NIEKTPOMarHUTHOU oOcTaHoBKe. Mcnonb306amy Oannwlil pexcum Heo0Xo0umMo 6CAKULL pa3
nocnie 6K1I04eHuA 10KAmopa, a maxice nepuoduiecku ¢ npouecce noucka. Ilpu adanmayuu
AHMEHHA 10KAmopa 0o1)icHa Oblmb HANPAGIEHA 6 CINOPOHY 0Nl IIeKIMPOHHOU MEXHUKU U
001bUIUX MEMAITUYECKUX NPEOMENLOB.
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HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

1.6. KOHCTpyKUHs IoKaTopa

KOHCTPYKTHBHO JIOKaTOp COCTOMT M3 OCHOBHOTO OJIOKA M aHTEHHOTO MOZYJIS, COCIMHEHHBIX
MeX/y co0OH NP MOMOIIM TEIECKONUYEeCKOW ITaHrd. OCHOBHBIE 3JIEMEHTbI KOHCTPYKIINH
JIOKaTopa MPe/ICTABIEHbI HA PUCYHKE 2.

15 PucyHok 2
Hudpamu Ha pucyHKe 0003HAYCHBI:

1 — aHTEeHHBIH MOAYJb

2 — OCHOBHOI1 010K

3 — GarapeiiHbIii OTCEK

4 — xpslnika GarapeifHOro oTceka

5 — pyKosITKa

6 — KPOHILUTEHH aHTEHHOTO MOJTYJISI

7 — peryar gukcaropa

8 — kabenp yrpaBICHUsI/TIUTAHUS C PA3hEMOM

9 — SKCIIEHTPHUKOBBIE 32)KUMBI TEJIECKOINYECKOH ITaHTH
10 — Teneckonuueckast LITaHra

11 — rHE370 MOAKIIIOUYEHHST HAyITHUKOB

12 — BBIKJTIOUATEIIb TUTAHUS/PETYISITOP IPOMKOCTH
13 — Tabnuyka ¢ MapKHpOBKOH rprudopa

14 — BCTpOGHHBIN AUHAMUK

15 — KHONKY ynpaBieHus

1.6.1. AHTEeHHbIH MoAyJ/b

AHTEHHBIII MOAYJIb COCTOMUT U3 IPUEMO-
nepenaomero  Oynoka, Oloka ynpaBleHHS H
WHJMKAIMK U aHTEHHOM cucTeMbl. Bce yka3aHHbIe
YCTpOHCTBa COOpaHbl HA €IMHOM ILIACCH B €IMHOM
KOpITyCe.

Pucynoxk 3




PYKOBOACTBO MO 3KCIMJTYATALUN

AHTCHHBII MOZAYIb 3aKPEIUICH Ha TEIECKOIUYECKOH INTaHre NpH IOMOLIY IIAPHUPHOIO
COCIMHEHMS, MO3BOJIAIOIIEIO MEHATh HAKIOH B IJIOCKOCTH IPOAOJIBHOIO CEYEHHs JIOKAaTopa
(pucynok 3). JIss W3MEHEHUsSI TIOJIOKECHUST aHTEHHOTO MOJYJISI HEOOXOANMO TOBEPHYThH phIYar
(huKcaTopa B HAIIPABJICHUH ITPOTHB YaCOBOH CTPENKH (PHUCYHOK 3). YCTaHOBUTH aHTEHHBIH MOIYIb
B HEOOXOMIMOE IOJIOKEHHE U 3aKPEIUTh €ro, MOBEPHYTh phlyar ()UKCaTtopa B HAIIPABICHUH I10
JacOBOH CTpelke. 3alpemnacTcsi MeHATh MOJIOKEHNEe AHTEHHOTO MOJIYIIS IIPH 3a(hMKCHPOBAHHOM
3aKHMMe. DTO MOXKET IIPUBECTH K IIOJIOMKE IIAPHUPHOTO COCAUHECHU!

CONTROL.

Pucynoxk

123

INPUT LEVEL
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NONLINEAR JUNCTION
DETECTOR

4

Ha cTopoHe aHTeHHOTO MOy, OOpalIeHHON K OIepaTopy, PacroiaraeTcsl HHANKATOpHas
IaHeNb, THE310 pa3beMa Kabems ympasnenus/muranust 1 USB — pazbem Ui IOAKITIOYECHHS
kommblorepa (pucynok 4). Ludpamu Ha pucynke 4 0603HaUCHBI:

No Ha Hasnauenmne IBer Obosuatenie
—— Ha TIaHeIn
UHIMKATOpa
1 MHJIMKATOP YPOBHEH «ONacHBIX» OTKIMKOB KpacHbIi 1
2 MHJIMKATOP YPOBHS OTKIMKa MOM-cTpyKTYp CUHUIT 2
3 MHJUKATOP YPOBHS OTKIMKA OTPaXKAIOMINX ITOBEPXHOCTEIT OerbIit 3
4 MHJIUKATOP MUTAHUS KpacHbIi POWER
5 naaukarop pexuma [IOUCK JKEITBIN SEARCH
6 unaukarop pexxuma AUDIO JKEITBIN AUDIO
7 HHJHUKAaTOp HACTPOHKN™ JKEITBII TUNING
8 THE3/10 MOAKITIOUCHHS KaOelst yIpaBIeHHUs)/ THTaHH . CONTROL
9 USB-nopt USB




HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

*Nuaankarop TUNING sBisieTcst By XpEKHMHBIM:

- B pexume [IOUCK on oToOpakaeT yCTAQHOBICHHBIH YpPOBEHb UyBCTBHUTEIHLHOCTH
npueMHuka (o6o3nadenne SEN);

- B pexxume AYJIMO oH oToOpaskaeT yCTaHOBJIEHHYIO YaCTOTHYIO KOMOWHAIHIO

(o6o03nagenue CH 1-5)

Hanpasnenue MakcuMyMOB iMarpaMM HanpaBiIeHHOCTH IIPUEMHOM U Nepearoliel aHTeHH
M0Ka3aHbl HA PUCYHKE 5.

Pucynok 5

1.6.2. OCHOBHO/ 610K

OCHOBHOI#1 670K cOOpaH B MPOYHOM IIACTUKOBOM KOpItyce (pUCYHOK 2, 103.2,). B BepxHeii
4acTH KOPITyca OCHOBHOTO OJIOKa PACHONIOKEeHA PYKOSATKA (PUCYHOK 2, 1103.5) ¢ TpeMsi KHOIIKaMU
yropaBieHus npudbopoM (pUCYyHOK 2, 103.15). BHyTpu Kopiyca OCHOBHOTO OJIOKa PacHoiIoKeH
OarapeifHblii OoTCeK (PUCYHOK 2, 103.3), pacCUMTaHHBIM Ha JaBa akKymynasTopa Tum 18650.
Barapeiinplii oTCcek 3aKpbhIBacTCSd METAIMYECKOM KPBIMIKOHW (pucyHOK 2, 1mo3.4,). Ha neBoit
KOpITyca CTOPOHE OCHOBHOTO OJIOKA Pa3MEIIEHO MHE3/10 IS MOAKIIOYEHUS HAayIIHUKOB (PUCYHOK
2, mo3.11) u BBIKITIOYATEb MHUTAHUS/PETYIATOP TPOMKOCTH (puUcyHOK 2, 1mo03.12). Ha mpaBoii
CTOpPOHE KOpIlyca OCHOBHOTO OJIOKAa pacrojioykeHa TaOnuuka ¢ HH(pOpMAlueld O Ha3BaHUH
npubopa, ero cepuitHoM HoMepe U pupMe-npousBoautene (pucyHok 2, mo3.13). Kpome storo, Ha
MIPaBOii CTOPOHE KOPITyCa PACHONIOKEeHa PEIIeTKa BCTPOSHHOTO JMHAMHKA (PHCYHOK 2, 1103.14.).

BHyTpH KOpITyca HAXOAMUTCS IEKTPOHHBIN OJIOK YIpaBIeHHs IPHOOPOM.

JI71s TIOBBIMICHUST HaAEKHOCTH MPHUOOpa, BCE KOMIIOHEHTHI OCHOBHOTO OJIOKa COOpaHBI Ha
€IMHON MeTa/UTNUeCKON Hecymel KOHCTPYKIHH. KopIryc mpy 3TOM BBIMONHSET JIUIIb 3aI[HTHO-
JIEKOPATUBHYIO (DYHKIIHIO.

1.6.3. Teneckonmnyeckas LWUTaHra

YeThIpeXCeKIMOHHAs  TEJICCKOIMYEeCKasi IITaHra IpeAHa3HauYeHa Ui MPUOIIKCHUS
AQHTEHHOTO MOJIYJS K YAAJCHHOMY IIpOBEpsieMOMY OO0BeKTy. IIpM MOMOIIM 3CLEHTPHUKOBBIX
32)KHMOB (PUCYHOK 2, 1103.9) MOKHO YCTaHOBUTbH TPEOYEMYIO JIJIHHY IITAHTH.

Teneckonuyeckas MTaHTa KECTKO KPEMUTCS K HECYIIeH KOHCTPYKI[MH BHYTPH OCHOBHOTO
6noka. [lepe/Hsis 9acTh TEIECKOMMUECKOM MTaHTU 000pyI0BaHa KPOHIITCHHOM JIJIsl KPETUICHUS
AHTEHHOTO MOAYJISI (PUCYHOK 2, 1103.6). DuKcanus aHTCHHOTO MOYJISl B HEOOXOAUMOM MOJIOKECHUN
TPOU3BOJIUTCS C MTOMOIIIBIO pblYyara (PUCYHOK 2, 1103.7).

B —— 7]




PYKOBOACTBO MO 3KCIMJTYATALUN

BHyTpu mTaHr# HMpOXOIUT BHUTOH Kabesb, COSIUHSIONMN aHTEHHBIH MOMYIb ¢ Olokamu
MIUTAHUS U YIPaBICHHs, PACIIOIOKEHHBIMU B OCHOBHOM OJoke. Ha prcynke 6 moka3aH BHEIIHUH
BUJI JIOKaTOpa CO CJIOKEHHOU U MAKCUMAJIbHO BBIIBUHYTOH HITaHTOM.

PucyHoxk 6

1.6.4. KHonkwn ynpassieHus

B mepenHeil yacTH pyKOSTKHM pPAacIioiaraloTcs TpPU
KHOIIKY YIIPaBJICHUs IPUOOPOM (PUCYHOK 7).

KHomnKa YCTaHOBKM pPEXKHMOB pPabOThl (PUCYHOK
7, 103.2) 0603HaYE€Ha CHMBOJIOM D KparkxoBpemeHnHOe
Ha)KaTHe STOH KONKM IOOYEPEIHO BKIIOYAET OJMH H3
nByx pexumo IIOMCK wmun AYIAMO. ViepxaHue
KHOTIKH D B TEUEHHE HECKOJBKHUX CEKYH]| EPEBOIHUT
nipudop B pexxum AJJATITALIVIS.

Knonku (pucynox 7, mo3.l m 3) mpenHasHaueHbI
Ul HACTPOMKM TapameTpoB npubopa. J[aHHBIE KHOIKH
o6o03Hauens cumBonamu  /\ u \/ . B 3aBucuMoctH ot
TOTO, B KAKOM M3 JIBYX PEXKUMOB HAXOIUTCS IIPUOOP, ITH
KHOITKY TIO3BOJISIIOT:

- B pexuMe IIOMCK - mnosblmiate M IOHMXKATh
YyBCTBUTEILHOCTh IPUEMHHKA,; Pucynox 7

- B pexxume AYJIMO - ycranapiauBaTth HEOOXOAUMYIO
YaCTOTHYHO KOMOMHAIIHIO.




HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

2. UCMNOJIb3OBAHUE JTOKATOPA
2.1. MogroroBka k pa6bore

Jloctarh JIOKaToOp M aKKyMYJISITOPBI U3 YeMOiaHa YKJIaJKH. [IpoBepHTh KOPITyCa OCHOBHOTO
0JI0OKa M aHTEHHOTO MOAYINS, a TaKke Kabelb M pa3beM Ha OTCYTCTBHE MEXaHMYECKHX
noBpexieHuit. [IpoBEpUTH aKKyMYJISATOPbI Ha OTCYTCTBHE MEXaHHMYECKHX MOBPEXICHHIT KOopITyca
U KOPPO3UH KOHTAKTOB.

ITpy HATMYMHU yKa3aHHBIX HEIOCTATKOB, SKCILTyaTalsl JJOKATOpa 3alperaeTcs.

JInst yCTaHOBKH 3JI€MEHTOB ITUTaHHs TPUOOpa HEOOXOIMMO:

- OTBUHTHTb KPBILIKY OaTapeiHOro 0TceKa;

- coOironas MoNsPHOCTh, BCTABUTD JIBA aKKYMYJISITOpA B OaTapeiHbI OTCEK, Kak IMOKa3aHo

Ha PUCYHKE &;

- 3aBUHTHTb KPBIIIKY OaTapeiiHOro oTcexa.

Pucynox 8

Y6enuthces, 4To BBIKIIOYATENb MUTAHUSA (PUCYHOK 2, 1103.12) HaxoquTcs B KpaiiHEM JIEBOM
nonoxkeHuu (BbikiIrodeH). [IprcoeanHnuTh pasbeM Kabenst nUTaHUs/yrnpasieHus: (PHUCYHOK 2,
1103.8) K THE3y aHTEHHOTO MOIYJsl (PHCYHOK 4, 1103.8). BKIIOUHTH JIOKAaTOp, MOBEPHYB PYUKY
BBIKJIFOUATENsl B HAIPABICHMM IO 4acoBOM crTpenke. Ha MHIMKATOPHON NaHenn aHTEHHOIOo
MOJLyJIs IOSIBUTCS CBETOBAsI MHIMKALIMS B COOTBETCTBHH C Tabnuuei 1.

Tabnuya 1

O06o03HaueHne Iset Pexum KommenTapuu
OTOOpaKeHUSI

TIOCTOSTHHOEC Hanuuue mratHOro DJICKTPOIIMTaHUS Ha AHTCHHOM

CBEUYCHHE Moztyie
POWER KpacHBII N p
KK .
MHrane YMYIISITOP paspspkeH Tpebyercst 3aMeHa
aKKyMYJIATOpA.

VHOuKaTtop  yCTAHOBICHHOTO — 3HAYEHMS  YCHIICHHS
TUNING R MOCTOSIHHOE | mpueMHHuKa. [Ipu BKJIIOYEHMM JIOKaTOpa aBTOMAaTHYECKH
SEN CBEUCHUE YCTaHABIMBACTCA MaKCUMajbHOE ycuieHue. Ilpu sTom

CBETATCS BCE 5 CErMEHTOB HHAMKaTOpa.

WHuKatop yCTaHOBIEGHHOTO pexuma pabotel. Ilpu
. MOCTOSHHOE
SEARCH JKENThIH BKJIIOYCHUM JIOKATOpa ABTOMAaTUYECKH YCTaHABIUBACTCS
CBEUYCHHE
pexum [TONCK.

B —— 9]




PYKOBOACTBO MO 3KCIMJTYATALUN

[locne BKIIOUCHMS JIOKATOPAa BO3MOXKHO IEPUOJMYECKOE CAaMOIPOU3BOJIBHOE CBEUCHHE
OJIHOTO MIJIM HECKOJIBKHX CErMEHTOB HHIMKaTOPOB ypPOBHEH CHrHaiIoB (pUCYHOK 4, 1m03.1-3).
OTO CBHIETEIBCTBYET O HEOOXOMMMOCTH aJaNTallMd JIOKaTopa K YCIOBHSIM OKpYXKAIOIIeH
9NIEKTPOMAarHUTHOW 0OCTaHOBKH.

2.2. Pe>xum agantaunm

JUist BKITIOUEHHST PEXUMa aJalTallid HeoOXOANMO HAXKaTh KHOIKY |:| (pucyHnok 7, 1o3.2)
yAepXKHBaTh ee B TeueHnu 3-4 cexynz. [Ipm oToM aHTeHHaA JIOKAaTOpa HOJDKHA OBITH HAIlpaBICHA
B CTOPOHY OT KPYIHBIX METAJUIMYECKHX IPEAMETOB U OOBEKTOB, 3aBEJOMO COJCPIKAIIUX
HEJIMHEeHHBIe SJIEMEHTHI (JIydIlle BCEro HalpaBUTh AHTCHHY B MOJI WIJIH IIOTOJIOK).

IIpouecc apmantauuu amurcs 10-15 cexynn. Ilpuw sToM Bce MHAMKATOpPHl HA IAHEIH
AQHTEHHOIo Moayis, 3a uckimoucHueM unaukaropa TUNING cBersarcs. Ha unnukarope TUNING
CETMEHTHI 3aroparoTcsi MOcCienoBaresibHO. TakuM 00pa3oMm, BO BpeMsi amalTallMd OIepaTop
“MeeT BO3MOKHOCTb KOHTPOJIUPOBATh UCIPABHOCTb BCEX CEIMEHTOB MHAMKATOPOB HA IIAHENIU
AQHTEHHOI'O MOAYJISL.

IIo oxoHuanuum mpouecca aJalTalUd COCTOSHHE MHAMKATOPOB AHTCHHOIO MOKYJIs
COOTBETCTBYET Tadmue 1.

2.3. lpoBepka paboTocrnocob6HOCTM npu MMOMOLUN MMHUTATOPOB
HeJ/IMHEeHHbIX 3J1eMEeHTOB

Iocne Toro, Kak JOKATOp aJANTHPOBAH, HEpel HadajloM IOMCKa HEOOXOANMO HMpPOBEPHUTH
(yHKIMOHATBEHBIE BO3MOKHOCTH IPHOOpA IIPH MOMOIIM NMUTATOPOB HEIMHEHHBIX SJIEMEHTOB
(pucyHOK 1, m03.1).

JUIst 9TOrO0 B NOMENIEHHM HEOOXOAMMO BHIOpaTh MECTO, IZ€ OTCYTCTBYIOT OTKIHMKH OT
HEJIMHEHHBIX JJIEMEHTOB ¥ OTPAXKAIONIMX IOBEPXHOCTEH. YCTAaHOBHTh B JaHHOH oOmacTu
HIMHTATOP C KPACHOH MapKUPOBKOH KopIryca.

HocnenoBarenbHbM HaxKaTHeM KHONkn N/ (PUCYHOK 7, 1103.3) yCTaHOBHTb yCHIICHHE
IpUEeMHHKA TakuM oOpasom, utoObl Ha mHAMKarope TUNING cBetwinch 3 cermMeHTa, 4ro
COOTBETCTBYET CPEAHEH UyBCTBUTEIILHOCTH IPUEMHUKA.

PacrniosioxuTh aHTEHHY JIOKaTOpa B HalpasieHUM Ha umurarop. llepememias aHTeHHY
10 HAIPaBJICHUIO K UMUTATOPY U OT HEro, OLPEACIUTh PACCTOSHHUE, IPU KOTOPOM Ha ILIKaJje
1 ungukaropa INPUT LEVEL cBetsitest Bce 16 cermenrtoB. J[jist ucnpaBHOrO W HOpPMajibHO
aJaNTHPOBAHHOTO NPHOOPA ITO PACCTOSIHUE HE IOIDKHO OBITh MeHbIne 0.8 M.

Jlanee HEOOXOAMMO IIOBTOPUTH ONMCAHHYIO IPOLEAYPY, WUCIIONb3ys HUMHUTATOp C CHHEH
MapkupoBKoil. Ilpu 3TOM HYXKHO OIpeNeNUTb PACCTOSIHUE, OT AHTCHHBI A0 MMUTATOpa, HA
KOTOPOM cBeTsATCs Bce 16 cermenToB 1mkansl 2 uaaukaropa INPUT LEVEL. Jlns ucnpaBHoro u
HOPMaJIbHO aJIaITHPOBAHHOTO MPUOOpPaA TO PacCTOSHHUE HE JJOIKHO ObITh MeHbIIe 0,3 M.

Ecmu B pesynbrare IpoBEpOK YCTAHOBICHO, YTO PACCTOSHUS, HA KOTOPBIX 3arOpParoTCs BCE
cermenTsl mikan 1 u2 unaukaropa INPUT LEVEL MeHbl1Ie yKka3aHHBIX, PEKOMEHYETCsl IOBTOPHO
IIPOBECTH afanTauio (1. 2.2) ¥ MOBTOPHUTH PUBEACHHBIE BBIIIE IIPOIEAYPHI IPOBEPKU.

Eciu paccTosiHHS COOTBETCTBYIOT yKa3aHHBIM HOPMaM, TO JICNIAETCS BBIBOJ, UTO IIPHOOP
HCIIPaBeH ¥ IPaBUIILHO aalTUPOBAH, a CIEeA0BATEIFHO rOTOB K paboTe.
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2.4. Pa6ora B pe>xume NONCK

BrimonHuB nponienypsl, ykaanusie B L. 2.1. - 2.3., u yOoenuBmuchy B paboTOCIIOCOOHOCTH
JIOKaTopa, MOKHO TPHCTYNAaTh HEMOCPEACTBEHHO K padore ¢ mpubopom. [locie BmoueHms
nmokaTop aBTomatmyecku mepexoguT B pexkuMm [IOMCK. Ilpum sTomM ycraHaBIMBaeTCs
MaKCHMalbHOE 3Ha4YeHHEe YCHJICHHS MPHEMHUKA, O YeM CBHJETENbCTBYET CBEUCHHE BCEX IATH
cermenToB nHaukaropa TUNING.

Pesxxnm [TOUCK sBrsiercst ocHOBHBIM pesknmoM paboTsl ST 400. B nanHOM pesknme oneparop
MMeeT BO3MOXXHOCTh IPUHYUTEIHHO MEHATh YCUICHHE MPHEMHNKA, YBETNINBAs NN yMEHBIIAs
JTATbHOCTH OOHAPYKEHHS JIOKAaTopa.

Jlnana3oH W3MEHEeHUs yCWIeHHs npueMmHuka coctapiser 40nb (mare maroB mo § nb).
Kaxnomy mary n3MeHeHHUs! 9yBCTBUTENBHOCTH COOTBETCTBYET 1 cermenT nuaukaropa TUNING.

Takum oOpazoM, cBedeHHe Bcex mATH cerMeHToB HHAMKatopa TUNING o3nadaer, 4yto
ycranosieHo ycuieHne 40nb H, cOOTBETCTBEHHO, oOecreunBaeTcss HauOOMbIIas TadbHOCTD
0oOHapyKeHHS [eTei.

Ecmu v omun cerment nuankaropa TUNING He cBETHTCS, TO 9TO 3HAYHT, YTO YCHIICHUE
npueMHnKa paBHoO 01b 1, COOTBETCTBEHHO, NAaTBHOCTE OOHAPYKEHHS 1Ie1eil HanMeHbIIas.

V3meHeHnne 3HAUCHUS] YCHJIEHHs TPHEMHHKA HA OWH MIAr TPOM3BOAMUTCS OTHOKPATHBIM

HaaTHeM KHOMOK  \/ H A (pucynok 7, mo3. 1 u 3).

Wupopmanust o HaTMYNKM OTKIMKA B 00JACTH 30HANPOBAHMS OTOOPAXKAETCSA HA TPeX IIKalax
nuaukaropa INPUT LEVEL (pucynoxk 4, nos. 1-3).

lIkana 1 naaukaropa INPUT LEVEL (16 cerMeHTOB KpacHOTO L[BETa) OTOOpaXkaeT ypOBEHb
OTKJINKA, HEPEN3ITyYEHHOTO MOTyTPOBOAHUKOM. VIHIUKAIMs 1O JaHHOH IIIKaJIe COMTPOBOXKIAETCS
3BYKOBBIM CHTHAJIOM I1€PEMEHHOTO TOHA.

kana 2 ungukaropa INPUT LEVEL (16 cerMeHTOB cHHETo I[BeTa) 0TOOpaXkaeT YpOBEHb
OTKJIMKAa, Tepen3iaydeHHoro MOM-cTpyKTypamu.

kana 3 unpukaropa INPUT LEVEL (16 cermenToB 6enoro 1sera) oToOpaxkaeT ypOBEHb
OTKIJIMKA, MEPEN3ITyYeHHOTO PA3TMYHBIMHU OTPAXKAIONIMMHU TOBEPXHOCTSIMHU (BEPOSTHEE BCETO
METAJNTHYCCKUMH).

UYem Oomnblie ypoBEHb OTKJIMKA TOTO WM HHOTO 30HAWPYEMOro OObEKTa, TeM Ooiblie
CErMEHTOB CBETUTCS B COOTBETCTBYIOIIEH 1kane uuaukaropa INPUT LEVEL.

PexkomeHpgaummn

OObeKTaMH 30HIUPOBAHNS B TIOMEIICHUH, KaK IPABUI0, MOTYT OBITh:

- orpaskaroIe KOHCTPYKIMHU (CTEHBI, TEPEKPBITHS, MOJIBI)

- 3NEMEHTHI HHTEPhEPa

- pa3IMYHBIE IPEAMETHI, 3aBEJOMO HE COZIEPKAIIIe B CBOEM COCTABE MONYTPOBOJHUKH.

IIpenmeTsl, B cocTaBe KOTOPBIX 3aBEI0OMO UMEIOTCS TOMYIPOBOAHHUKH (ammaparypa, ohucHas
1 OBITOBAs TEXHUKA, CPE/ICTBA CBSI3H U T.II.) IPOBEPAIOTCS] HHBIMH CIIOCOOAMHU.

Ilpn mpoBepke Orpa’kAarONIMX KOHCTPYKIHUH BaXXHO MPAaBUIBHO YCTAHOBUTH YCHIIEHHE
MIPUEMHHKA.

Ecnu  ycTaHOBUTH CHMIIKOM OOJNBINOE YCHIIEHHE, BEIMKAa BEPOATHOCTh OOHAPYKEHHS
O0OBEKTOB, HAXOJSIIMXCS 33 OrPakKAAIONIMMH KOHCTPYKIHUAMH. DTO IpPEJACTaBISET Mpobnemy,
€CJIN JIOCTYTI B CMEKHbIE TTOMEIIEHUS] HEBO3MOXEH. B To e BpeMms, ecin yCTaHOBHUTh CIIMIIKOM
MaJjioe yCHIIEHHE, BO3MOXEH MPOIyCK €M, Pa3MEIIeHHONH HETOCPEACTBEHHO B JIOIMPYEMOMH
KOHCTPYKLHUH, HO AIOIIEH c1a0blil OTKIIHK.
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PYKOBOACTBO MO 3KCIMJTYATALUN

[Ipn 30HIMPOBAaHUM CTEH M APYTUX BEPTHKAIBGHBIX KOHCTPYKIHH C OOJIBIION ILIONIAbIO
IIOUCK PEKOMEHAYETCs IPOBOAUTH CBEPXY BHU3 «3MEHKOI», KaK II0Ka3aHO HA PUCYHKE 9.

1m

0,15-0,2m

Pucynok 9

PaccrosiHue 0T aHTEHHBI JIOKAaTOpa /10 30HAUPYEMOI IOBEPXHOCTHU J0DKHO OBITH B IIPEAEIax
or 5 1o 15 cm.

B ciryqae oOHapyKeHHUsI MOIIHOTO OTKJIMKA (CBEUEHHE BCEX CErMEHTOB ILIKAJIbl HHUKATOPA),
PEKOMEH/IyeTCsl YMEHBIUUTh YCWIEHHE IPUEMHUKA U JIOKAJIM30BaTh MECTO PaClOIOKEHHS
HCTOYHMKA OTKJIHKA.

OcCHOBHOIT 3aj1aueii, peraeMoii ¢ MOMOIIBIO HEJIMHEHHOTO JIOKaTopa SBIsieTCs: 0OHApyKEeHHe
MOACTYIINBAIOIMX yCTpOHCTB. [Ipu 3TOM mpeamosaraercs, 4TO IIABHBIM JE€MACKUPYIOLIUM
NpU3HAaKoM OyleT HajJW4ue B UX COCTaBe IOJYNPOBOJAHMKOBBIX 3JIEMEHTOB (MJIEKTPOHHBIC
KOMITOHeHTB) 1 MOM-CTpyKTyp (3JI€MEHTBI KopIlyca, KOHTakThl M T.J.). Mcxoms u3 atoro,
oreparop JOJKEH C OCOObIM BHMMAaHHEM OTHOCHTBCS K TeM OOBEKTaM 30HAMPOBAHUS, TJC
OBUTH MOJTYUSHBI OTKJIMKH 110 KPacHO (KpacHOW M CHHEH OJIHOBPEMEHHO) IIKaJaM WHJIMKaTopa
INPUT LEVEL. Ilpupona kKaxa0ro Takoro OTKJIHKa JOJKHA OBITH OTPE/ie/ieHa U HCTOYHUK €T0
UICHTUUIIMPOBAH.

ITpu o6HApY)KEHNH MOILITHOTO («3aIIKaINBAOIIET0») OTKIIMKA 110 OJTHOM M3 IIIKaJI MHANKATOpa,
MOXKET HaOJIIOJAThCsl MOSIBJIGHHE OTKJIMKA IO APYroil mkane. B Takux ciiydasx HeoOXOIMMO
YMEHBIINUTh YCUJICHUE [0 MOJY4YEHUs MHIUKALUU TOJBKO MO OAHOM u3 mkan. Kak mpasuio
OTKJIMK C OOJIBIINM YPOBHEM SIBIISICTCSI HCTUHHBIM, a ¢ 00Jiee HU3KUM YPOBHEM - JIOKHBIM.

Jnst mpoBepku HEOOJNBIIMX TIPEAMETOB B IIOMENICHUM Ompesessiercs o007acTb, I/e
OTCYTCTBYIOT OTKJIMKU 110 BceM TpeM Iukanam uaaukaropa INPUT LEVEL. Taxxke sxenarenbHo,
4TOOBI BOIN3M BBIOPAHHOTO MECTa HE PaCIOJIarajiicCh KPYIHbIE METAININYECKHE KOHCTPYKIIHH,
KOJIOHHBI, IIKadbI, ceiidbl U T.IL.
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HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

2.5. Pa6ota B pexxnme AYANO (pe>xuM akycTnyecKoro aHasin3a)

OcHoBHOe HazHadyeHHe pexnMa AYJIMO - aHanmnm3 OTKIAMKOB ITyTEM IPOCITYLIMBaHUS
JIEMOJIYJIMPOBAHHBIX CHIHAJIOB. IIpM 3TOM Omeparop MOIydaeT JOCTATOuHY HH(OPMALHIO,
MO3BOJISIOLIYIO TIPABUIIBHO KJIACCU(HUIIMPOBATH OOHAPYKEHHBIH OTKIHK.

s nepexona u3 peskuma [IONUCK B pesxum AYIMO (nanee ayanopexuM) Hy>KHO HAXaTb
KHOIIKY D . IIpn 9TOM Ha TaHeTN aHTEHHOTO MOAYJISI IOJDKEH noracHyTh naaukatop SEARCH
(pucyHok 4, 1103.5) u 3aropetbcest unankarop AUDIO (pucyHok 4, 1103.6).

[Tpu BKITIOUEHNHN ayAHOpeUMa Ha TAaHEIH aHTEHHOTO MOTYJISl yCTAHABINBACTCS HHANKAIIHS
B COOTBETCTBHUH C Tabnuueii 2.

Tabruya 2

O6o3HaueHue Lser Pexum KommenTapun
OTOOpaKeHUS

TTOCTOSTHHOEC Hamnuue mratHOrO OJICKTPOIIMTAaHUS HAa AaHTCHHOM

CBEUCHHE MOJIyJIe.
POWER KpacHbIi N p
KK .
MHraHe YMYJIATOP PpaspsikeH Tpebyercst 3aMeHa
AKKyMYJITOpa.

TMOCTOSTHHOC 5-CerMeHTHBII UHIUKATOP yCTﬁHOBJ’IeHHOﬁ KOM6I/IH3.I_II/II/I
CBCUCHHEC HJacToT IepeaaTymnKa.

TUNING JKENTHIN

Mupnkanus BitoueHus pesxxuma AYIMO

AUDIO wemmuii | TOSTORHHOE
cBeueHue
INPUT nepeMenHoe | 16-CerMeHTHEIH HH/IMKATOp YPOBHS BXOTHOTO CHTHATA
LEVEL ) KOIMYCCTBO | (B ayIMOPSKHUME J@HHbI HHJIMKATOP MOKASHIBACT HE
mkana 3 Oeabiit [OCTOSIHHO | ypOBEHb OTKIMKA OT OTP@KAIOUIEH MOBEPXHOCTH, a
CBETAMXCS | YPOBEHb EMO/YTMPOBAHHOTO CHTHAA).
CErMeHTOB

*[Ipu nepexode 6 ayouopedicum Hu 0oun uz nimu ceemenmos unouxamopa TUNING ne
ceemumces. Dmo coomeememeyem «Hy1eol» 4acmomHol KOMOUHAYUU.

B nokarope npegycMoTpeHa BO3MOKHOCTh aHaJIM3a JIEMOLYIMPOBAHHOTO CUTHAJIA TP MIECTH
pa3nuYHBIX KOMOMHANIMSAX YacTOT mepenaryuka. Homep KOMOMHALIMM YacTOT OTOOpakaeTcs
Ha unaukarope TUNING. Kaxnas w3 3THX 4YacTOTHBIX KOMOMHALUI OpUEHTHpOBaHA Ha
HCCIIeI0BaHNE TOTO MM MHOTO TUTIA HENUHEHOTro oObekTa. Tak, mpy BKIIOYEHUH ayJMOPERUMA
YCTaHABIMBAETCSl «HYJEBas» YacTOTHAas KOMOHMHAIMS, OPUEHTHPOBAHHAS Ha MCCIIETOBaHUE
00BEKTOB, COACPIKAIIMX IOTYHPOBOJHUKU. DTa KOMOMHALMS, KaK HPaBHJIO, JAeT XOPOLINE
pe3yabTaThl MO HMIACHTU(GHKAIMK PabOTAIONMX PAJAMONEPENAIOIINX U 3BYKO3aIMChIBAIOIINX
YCTPOMCTB.

Yacrornast komOuHauus Nel npenHasHaueHa A1 aHaiu3a curaanoB o MOM-cTpykryp.

OcranpHble 4YeTHIPE YACTOTHbIE KOMOMHALMHM  SBISAIOTCA  JOMONHHUTENbHBIMH. Mx
pPEKOMEH/IyeTCsl HCIONIB30BaTh MPU AHAIM3€ OTKJIMKOB, TOJIYYEHHBIX MO «KPAacCHOW» IIKale
nuaukaropa INPUT LEVEL B nouckoBbIX pekxuMax B TEX ClIydyasiX, KOrja He y1aji0Ch IOIYYUTh
MIOJIOKUTEIBHOM PEaKLUK NPU «HYJIEBOI» 4aCTOTHON KOMOMHAIUH.

B Tabnune 3 mpuBeIeHO COOTBETCTBHE WMHAMKALMM YaCTOTHBIX KOMOWHAIMN OTKIMKaM,
noiay4eHHbIM B pexume [IONCK.
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Tabonuya 3

Cocrosinue naaukaropa TUNING

Homep yactoTHO# KOMOMHAIMN

Homep cooTBeTCTBYIOIIEH IIIKAIbl HHAUKATOPA
INPUT LEVEL B pesxxume IIOUCK

TlepexioueHre YacToTHbIX KoMOUHaLuMii ipousBoautest kHonkamu \/ u /\ (pucyHok 7,

no3. 1 u 3).

B Tabnmune 4 mpuBeneHB! THIIOBBIE PE3yAbTAaThl AKYyCTHUECKOTO UCCICAOBAHUS OOBEKTOB C

«HEJIMHEWHBIMUY» CBOMCTBAMM.

Tabruya 4
Tun 30HIEPyeMOro OnTumanbpHas Peakiyist Ha MexaHu- Peakiysi B OTCYTCTBHI
o0bexTa 4acTOTHAsl YEeCKOE BO3JICHCTBHE U | MEXaHHYECKOrO BO3/ICHCTBUS U
KOMOUHAIHS KOHTPOJIBHBIN 3BYK KOHTPOJILHOTO 3BYKa
MOM-cTpyKTypa 1 Tpeck, ckpun OtcyTcTBYeT
PaGotatomiee smekTpon- | 0 (2-5) OTKIINK Ha IPOCTYKHBa- | AKycTHYecKHil (hoH
HOE YCTPOHCTBO (He- HHUE WM KOHTPOJBHBIN | MOMemeHHs
U (pOBaHHBIH KaHAT 3BYK
repe/ain)
Paboraromiee snek- 0(2-5) Crneunduyeckue curna- | Crneunduyeckne CHUTHAJIBI,
TPOHHOE YCTPOICTBO IIbl, CBsI3aHHBIE C Pabo- | cBA3aHHBIC C pabOTOH ycTpoii-
(1udpoBaHHbBIM KaHaT TOM yCTpOWCTBA, HO HE | CTBA, HO HE CBA3AaHHBIC C aKy-
nepeziadu, 3ByKo3aIu- CBA3aHHBIC C aKyCTHYe- | CTUUECKUMHU CHTHAJIAMH B II0-
CBIBaIOIIIEE YCTPOHCTBO) CKMMH CHT'HAJIaMH B IO- | MELICHUH
MEIICHUH
He pa6oraromue srex- | 0 (2-5) OrcyTcTBYeT OrcyTcTByeT
TPOHHEIE yCTPOiicTBa
Paboraronue snexrpo- | 0-5 Tpeck, ckpHIL. Crerudpuieckue CHUTHAJIbI,
MEXaHUYECKHUE U MeXa- CBsI3aHHbIE ¢ PabOTOU yCTpOU-
HHYECKHe ycTpoiicTBa CTBa, HO HE CBSA3aHHBIC C AKy-
CTUUECKUMHU CHTHAJaMM B I10-
MEIIeHUH

[IpocnymuBare 1eMoyIMpOBaHHBIE CUT'HAJIBI PEKOMEH/IYETCs uepe3 HayIIHUKU. PerymupoBka
TPOMKOCTH 3BYKa OCYILECTBIISIETCS ITPU MOMOILU MTOTEHIMOMETpa (PUCYHOK 2, 1103. 12).

PexkoMeHgaumm

Besiknit  OTKIIMK, TMONMYYEHHBIH MpH TOHCKE MO «KPacHOW» (WM OJHOBPEMEHHO IO
«KpacHOI» W «CHHE») MKane 00sS3aTeIbHO TOIDKEH OBITh MPOAHATM3UPOBAH B AyAHOPEKNME
C UCTIONB30BAHIEM HCTOYHHIKA KOHTPOIBLHOTO 3ByKa. ECITH OTKIIMK MOTyYeH 1Mo «CHHE» MmKae,
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JKEJIATeJIHO TPOBECTH aKyCTHYCCKHMH aHAJIM3 Ha KOMOMHAIMM dactoT Nel ¢ MeXaHHYEeCKUM
BO3/JICHCTBHEM Ha OOBEKT 30HIUPOBAHUSL.

IIpn 30oHAMpOBaHMN OOBEKTAa PEKOMEHIYETCsl IUIABHO MEHSTH PACcCTOSHHE OT AHTEHHBI JI0
oObexTa. J{narna3oH n3MeHeHHs JaHHOTO paccTostHus 5-100 cm.

[epexon u3 pexxnma AYINO B pesxxum [TIOMCK ocymiecTBisieTcs myTeM KpaTKOBPEMEHHOTO
OIHOKPATHOTO HaKaTHsl KHOIKU D .

2.6. O6HOBJIEHNe nporpaMMHOro obecrne4yeHms

[poueccop nokaropa ST400 GpyHKIHOHUPYET B COOTBETCTBHH CO BCTPOSHHOM TPOTPAMMOIA.
IlepBoHAYanbHO JaHHAs MpOTrpaMMa YCTAaHABIMBACTCA Ha HPEANPHATHH-H3TOTOBHUTEINE.
ITporpaMmHOe OOeCleYeHHEe TOCTOSIHHO COBEPIICHCTBYETCSI M B PE3YNBTATE ATOTO BBIXOJSAT
HOBBIe Bepcuu mporpammbl. Hammume B ST 400 USB-mopra mo3BOJISIET MONB30BATENIO MPU
HEOOXOIMMOCTH CaMOCTOSTEIIBHO OOHOBIIATD IIPOrPaMMY.

Onpe,qeneHMe Bepcun BCTPOEHHOro nporpaMmMHoOro obecneyeHuns

JI71st Toro 9TOOBI y3HATh BEPCUIO POrPaMMbI YCTaHOBICHHOI Ha Bamem sokarope Hy»XHO
nepeBecty npubdop B pexkum [TIOVCK, HaxaTh KHONIKY £\ U yIepKUBATh €€ B HAXKATOM COCTOSTHUN
B TeYCHHUE 3 CEKYH/.

[Ipu 5ToM Ha Tpex mkanax uaaukaropa INPUT LEVEL (pucynok 4, mo3s. 4, 5 u 6) 3aropsrcs
CBETOIMO/IBI, KOJIMUECTBO KOTOPBIX COOTBETCTBYET BEPCHU BCTPOSHHOTO IPOrpaMMBbI B (hopmare:
R.B.W, rae: R — uncno kpacHbIX cBETOINOA0B, B — uncno cuanx, W — 9ncio Oenbix.

[pumep: Ecnu roput 1 xpacHslif, 2 cHHUX U 5 OEIBIX CBETOANO0B — 3T0 Bepeust 1.2.5

BeIxom U3 JaHHOTO peKMMa OCYIIECTBISIETCS TIPH HAXKATUH TI000H KHOIKY YIPaBICHHS.

Mopsigok 06HOB/I€HNA NporpaMMHOIro obecrie4eHus
HoBsle Bepcun mporpaMmebl, yCTPaHSIONINE 00HAPYKEHHbIE HEOCTATKH WIIH JO0ABIISIONIHIE
HOBBIM (DyHKIIMOHAN, MOJKHO 3arpy3uTh ¢ caiita http://spymarket.com/. Oun pa3memeHsl B
pasmene ST 400 CAYMAN. OOGHoBnenue ocymectBiserca depe3 USB-mopr ¢ momorbio
CHENUAITBFHOTO TPOTPAMMHOT0 00eCTIeueHH s, pa3MEIEHHOTO BMeCTe ¢ (paitilamu OOHOBIEHHUS.
s oonoBnenns nporpammsl ST 400 HeoOxoaUMO:
*  BBIKJIIOYUTH JIOKATOP (€CJIM OH OBLIT BKIFOYEH)
*  C TOMOLIBIO JIOOOTO TOHKOTO OCTPOTO MpeaMeTa OTKPBITH KpwimKy USB-mopra,
PpacmoNIoKeHHYO TaHEeIH AaHTEHHOTO MOAYJIS (PUCYHOK 4, 1103. 9)
e moakmounTh ST 400 K KOMIIBIOTEPY ¢ MOMOIIBIO Kabesns ¢ pazbeMoM microUSB.
*  BKJIIOYHUTH JOKATOP
*  BTEYECHHE 5 CEKyHJ IOCIJIE TOTO KaK 3aTOPUTCS MHAUKATOP MUTaHUs (PUCYHOK 4, 1103. 4)
KPaTKOBPEMEHHO HAKaTh KHOTKY /\
*  TI0 UCTEYEHHUM 5 CEKyHJ| MHIMKATOp MHUTaHUS MOTACHET (3TO O3HAYaeT, YTO JIOKATOpP
MIepeIeN B peXKUM OOHOBIICHHUS IPOTPAMMBI)
*  BBIKJIIOYUTH IPUOOP
*  Jasiee Hy)KHO CJIeI0BaTh yKa3aHUAM, IpeacTaBieHHbIM B (aiine README, Bxonsmemy
B TTaKeT OOHOBIICHNUS ITPOTPaMMBI.

BHUMAHMUE!

[ocne nepesona ST 400 B pexxum OBHOBJIEHUE [TPOI'PAMMHOI'O OBECIIEYEHN A,
nepexon obparHo B pabounii pexnm Bo3MokeH TOJIBKO mocne okoHwaHus mporiecca
OOHOBIICHHSI.
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PYKOBOACTBO MO 3KCIMJTYATALUN

3. 9JIEKTPOINMUTAHMUE

Dnexrponutanue ST 400 ocymiecTBasieTcs OT aBBTOHOMHOTO HCTOYHHKA - IBYX JINTHH-UOHHBIX
akkymyisitopos (tun 18650). B cranmapTHOM KOMIUIEKTE MOCTAaBKH MMeeTcsl 4 akKyMyIsiTopa.
Bpewmst paboTsl 10KaTopa OT MOTHOCTHIO 3aPsKEHHBIX aKKyMYJISTOPOB cocTaBiseT 3-4 vaca (B
3aBUCHMOCTH OT pexxnMa paboTsl). Hanbombmiee noTpebiieHne 31eKTpoIHEPTUH TPOUCXOIUT B
pexume AYINO.

AKKyMyISITOPBI pa3MeIIaroTcst B 6aTapeifHOM OTCeKe OCHOBHOTO OJ1oKa. [Ipormecc ycraHoBKH
AKKyMYJISTOPOB onuca B m.2.1.

B ST400 peamm3oBaHa cucTemMa KOHTPOJSI YPOBHS 3apsia akKyMyiasiTopoB. IlocTosHHO
ceersimmiics: naaukatop POWER (pucynok 4, 1mo3.4), pacroio)KeHHbIH Ha MaHeIH aHTeHHOTO
MOZYJISA, CBUAETEIBCTBYET O JOCTATOUYHOM YPOBHE 3apsiia aKKyMynsTopos. IIpm m3meHeHun
YpOBHS 3apsia Hmxke jgonmyctumoro, mHaukarop POWER nHaumnaer Mmurars. Muranue
naankatopa POWER compoBoxkiaeTcs 3ByKOBBIM CUTHAIOM. [lpu CHIKEHUHM YpOBHS 3apsinia
HIDKE KPUTHYECKOTO, IPHOOP aBTOMATHYECKH BBIKIIIOUAETCSI.

3aps aKKyMyJISITOPOB ITPOM3BOIUTCS TPH TTOMOIIM 3apsiTHOTO YCTPOICTBA, BXOSIIETO B
KOMITJIEKT TOCTaBKH. Bpems 3apsia MONHOCTBIO pa3psDKCHHBIX aKKyMYJITOPOB COCTAaBIISICT
3 uaca. BenencTBue TOro, 4to B JIOKAQTOPE HCHOJB3YIOTCS AKKyMYJSATOPbI, HE oOiajaroiye
«(hPEeKTOM MaMATH», AOIyCKAeTCsl He TOMHBINA 3apsi/l akKyMyJIsITOpoB. B aTom cirydae Bpems
paboTsl Jlokaropa OyJeT MEeHbIIEe YKa3aHHOTO BBIIIE.

He nonyckaercs:

- JUIATENEHOE XPaHEHHE TTOJTHOCTBIO Pa3psDKEHHBIX aKKYMYJISITOPOB

- JUINTENEHOE XpaHEHHE aKKyMY/ISITOPOB B YCIOBHSAX HU3KHUX TEMIIEpaTyp BO3AyXa

- 3aMBIKaHHE KOHTAKTOB aKKyMYJISTOPOB

- yAapHBIE BO3IEHCTBHSA HAa aKKyMYISTOPBI

- TPaHCIIOPTUPOBKA JIOKATOPa C aKKyMYIISITOPAMH, YCTAaHOBICHHBIMH B OTCEKE ITUTAHHS.

4. SKCIMJTYATALUNOHHDbIE OrPAHUYEHUA

Ilpn sKcluryartauuu JOKaTopa clegyeT coONofarh IpaBWia TEXHUKH O€3011acHOCTH,
MIPUHATBIE TIPH padoTe ¢ MpubOpamMu, UMEIONMMHU OTKpBIThe m3mydarenu CBY curmama, a
HMEHHO:

* He JIOMyCKaTh JAJIUTEIBHOTO MPeObIBaHNs TIOACH B HAIIPABICHUH U3IIydeHUs (IIaBHOTO
JIeTIeCTKa JIMarpaMMBbl HalpaBIEHHOCTH AHTEHHOW CHCTEMbI) Ha PACCTOSHHU MeHee
OJTHOTO MeTpa.

* He HaNpaBISITh AHTCHHY Ha IJ1a3a YeJIOBeKa C PACCTOSHHS OJIVDKE OJJHOTO METpa.

B ciydae TpaHCHOPTHPOBKH JIOKaTopa MHpU TeMIeparype, 3HAYUTEIbHO OTIMYHOH OT
paboueii He0OXOANMO BBIJICPKATh IPHOOP B IIOMEIICHNH IIpU pabodeii TemMeparype B TeUCHUN
JIBYX 4acoB.




HEJIMHEWHbINA JIOKATOP ST 400 CAYMAN

5. XPAHEHUE U TPAHCINOPTUPOBKA

ST 400 nomxeH XpaHUTHCS B CKIAJICKOM OTAIUTMBAEMOM MIOMEIICHUH B COOTBETCTBUH C
T'OCT B9.003-80.

ITpu 3TOM JOJKHBI COOTIONATHCS CIELYIOIIHUE YCIOBHS:

1) Temneparypa okpyxatomieit cpeast ot 0 10 +50°C;

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

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

4) oTCyTCTBHE B TIOMEIICHUH NAPOB KUCJIOT, IEI0YeH U arpeCCUBHBIX MPHMECEH.

TpaHCIIOPTHPOBAHUE JIOKATOPA JIOJDKHO IIPOM3BOJMUTHCS B TPAHCIIOPTHOH Tape IJIHOOBIM
BUJIOM TPAHCIIOPTA (QBHAIMOHHBIM - B TE€PMETHYHBIX OTCEKax) IPHU YCIOBHH 3aIUTHI OT
BO3/ICHCTBUS aTMOC(EpPHBIX 0CaaKoB. IIpM TPaHCIOPTUPOBAHMU HE JIONYCKaTh MaJCHHUS |
PE3KUX yIapoB, MPUBOISIINX K MEXaHMYECKUM MOBPEKIACHUSIM. YCIOBHS TPAHCIIOPTHPOBAHUS
B YaCTHU BO3/ICHCTBUS KIIMMAaTHYECKNX (DAKTOPOB JIOJKHBI COOTBETCTBOBATH YCIOBHSAM XPAaHCHUS
Ha oTkpbIToi Tontaake mo OCT B9.003-80. B gacti Bo3aeicTBIS MEXaHUUECKUX (PAKTOPOB
coorBercTBoBaTh [OCT B20.57.310-76, B cpemHHUX yCIOBHUSAX.

6. FAPAHTUMAHbIE OBA3ATE/IbCTBA

[IpousBoauTens rapaHTUPYET COOTBETCTBUE KajKA0I0 BblITyckaeMoro jokaropa ST 400 Bcem
TpeOOBaHUSIM TEXHUYECKUX YCIOBUI B TeUCHUE 12 MECAIECB CO JHS MPOIAKH.

[IpousBoauTens 00s13yeTCsi B TCUCHUE TAPAHTHIHOTO CPOKA OCYIIECTBISITh O€3BO3ME3 HBIM
pemonTt ST 400, ero BcrioMOraTelbHbIX U JONOJHUTEIBHBIX YacTeH, BILIOTH JI0 3aMEHBI B LIEJIOM.

Be3Bo3me3nHbIil peMOHT (pEeryiupoBKa) WM 3aMEHA MPOU3BOAATCS TOJBKO IPU YCIOBHH
COOITIONICHNsT TIOTPEOUTENIEM TMPAaBMJI JKCIUTyaTalliK, TPAaHCIIOPTHPOBAHUS W XPAaHCHHS, MPU
OTCYTCTBHU MEXaHUYCCKHUX TOBPEXKICHUN CaMOT0 JIOKaTOpa U €ro BCIIOMOTaTeNbHBIX YacTeid, a
TaKXKe MPU HAJTHMYHU TPABIIBHO 3aII0JHEHHOTO FAPAHTHITHOTO TaJoHa.

[IpousBomuTens  obecrieunBacT  IMPEJOCTABICHHE YCIYr IO  IOCJIErapaHTHIHHOMY
obciyxkuBanuto gokaropa S7 400.

lapanTHiiHBIC 0053aTEIBCTBA HE PACIIPOCTPAHSIOTCS HA DIIEMCHTHI TUTAHHS.
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7. CBUAETENbCTBO O NPUEMKE

Wznenue ST 400 nomep s

MPU3HAHO I'OAHBIM U1l IPUMCHCHUS.

Jlara Bblrycka

M. IL

IToanuce Jina, OCylIeCTBUBLICTO IIPUEMKY: /

JIMYHasA IoAIINChH paCHII/I(l)pOBKa oAU CH
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FapaHTUIHbIA TaNnoH

Ha rapanTtuiiaelii peMoHT (TexHn4eckoe oocmyxuBanue) S7 400
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ST 400 ‘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 400 Cayman is intended to detect and locate

»  cavesdropping electronics
*  mobile phones and SIM cards
*  any other devices utilising semiconductor technology

ST 400 Cayman 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 400 Cayman comes in a shockproof case that contains the following.

Item Quantity No. in Fig. 1

ST 400 ‘Cayman’ NLJD 1 2
Accumulator Battery (type 18650) 2 3
Charger Power Adapter 1 4
Electric Charger 1 5*
Headphones 1 6*
Semiconductor Imitating Dummy (marked red) 1 1
MOM-Structure Imitating Dummy (marked blue) 1 1
Operating Manual 1 not shown in fig.
Case 1 not shown in fig.

*The electric charger and headphones are lodged at the bottom, underneath the device.

1 2 3 4

A
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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 LED gauge bars
— aural internal speaker or headphones
Power supply two 3.7V rechargeable Li-ion batteries

(type 18650)

Time of operation on one battery charge

3-4 hours, depending on the operation mode

Battery charging time <3 hours

Operating conditions

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

— relative air humidity up to 85 percent (at 25°C)
Weight (with batteries) 1,75kg

Dimensions (lengthxwidthxheight)

— when folded 510x145x130mm

— with telescopic arm pulled out completely 1500x250x130mm
Weight of full set in case 5,8kg

1.4. Principles of Operation

ST 400 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 400 Cayman 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.
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ST 400 ‘*CAYMAN' NLID

1.5. Operation Modes

The NLJD ST 400 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 ADAPT service mode 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.

1.6. Structure

Structurally, the ST 400 Cayman NLJD consists of the main unit and antenna module, that are
connected with a telescopic arm. The main constituents are shown in Fig. 2.

10 1 12 13 14

The numbers in Fig. 2 stand for:

1 — antenna module 11 — headphone socket

2 — main unit 12 — power and volume knob
3 — battery compartment 13 —ID plate

4 — battery compartment cap 14 — inbuilt speaker

5 —handle 15 — controls

6 — antenna module bracket

7 — lever handle of the clamp

8 — power-and-control cable with plug
9 — cam clamps of the telescopic arm
10 — telescopic arm

B —— 25
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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. The antenna is
mounted at the end of a telescopic arm by way of a
hinge joint that allows adjusting the incline within
the vertical plane along the rod’s axis, as shown in
Fig. 3. To change the incline, unlock the clamp by
turning its handle counter-clockwise, as shown in Fig. 3
Fig. 3, then adjust and lock by turning the clamp
handle in the clockwise direction.

Do not try to change the antenna incline with the clamp locked: you may break the hinge

joint! 12 3
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m
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[=
=]
[
=
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=]
=]
[=]
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Fig. 4

On the antenna surface facing the 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
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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.

Fig. 5

1.6.2. Main Unit

The main unit of ST 400 Cayman is housed in a durable plastic body (2, Fig. 2) fitted on
top with a handle (5, Fig. 2) with three control buttons (15, Fig. 2). It has a battery compartment
(3, Fig. 2) for two type 18650 accumulator batteries, closed with a metal cap (4, Fig. 2). On the
left side of the main unit are a headphone socket (11, Fig. 2) and a power-and-volume knob (12,
Fig.2), and on the right side there is a shield bearing the name of the device, its serial number,
and the name of its manufacturer company (13, Fig. 2). Also on the right, a speaker grid can be
found (14, Fig. 2).

The main unit’s body hosts electronics controlling the device. For durability’s sake, all the
components of the main unit are assembled on a single bearing structure made of metal, while the
plastic body only serves protective and aesthetic purposes.

1.6.3. Telescopic Arm

The four-section telescopic arm is used to bring the antenna up close to remote objects under
inspection. Its length can be adjusted with the aid of cam clamps (9, Fig. 2).

Its base section is anchored inside the main unit. The fore section of the rod is fitted with
a bracket mount for the antenna module (6, Fig. 2). A lever handle (7, Fig. 2) is used to fix the
antenna in a desired position.
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A twisted cable goes through the arm, connecting the antenna with the power and control
units housed in the main body. Fig. 6 shows the device with the arm retracted, and fully extended.

Fig. 6

1.6.4. Controls

Three control buttons are at the front of the handle (Fig. 7).

The mode-setting button (2, Fig. 7) is marked with an D .
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.

The other two buttons marked /\ and YV (1 and 3, Fig. 7)
are for tuning the device. Depending on the mode, they allow:

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

Fig. 7

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

2. USE

2.1. Preparation

Take the device and rechargeable batteries out of the case. Examine the main unit, antenna, 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:

*  unscrew the battery compartment cap;

*  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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S

Fig. 8

Make sure the power switch (12, Fig. 2) is in the leftmost position (off). Connect the power-and-
control cable plug (8, Fig. 2) to the socket on antenna module (8, Fig. 4). Switch on the device by
turning 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 LEDs of the signal level gauge bars (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. Adaptive mode

To activate this mode, press and hold for 3-4 sec the MODE button (2, Fig. 7) on the main unit
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 1015 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.
Meanwhile, 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.
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2.3. Operational check with test dummies

Once ST 400 Cayman has been adapted to the environment, its functioning should be checked
with the aid of test dummies that imitate nonlinear materials (1, Fig. 1).

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

Press button \/ (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.

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. SEARCH Mode

Once ST 400 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 400. 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 \/ or /\ (1 and 3, Fig. 7).

Levels of return signals from a target area are shown in the three INPUT LEVEL multi-
segment LED gauge bars (Fig. 4: 4-6).

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
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Items known to contain semiconductor components (electronic instruments, office and home
equipment, communication devices, etc.) are checked by other means.

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.

1m |

0,15-0,2m

Fig. 9

The antenna head should be held at a distance of 5-15 cm 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 led gauge bar alone, and on both red and
blue multi-segment LED 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 off-scaling.

Small-sized objects should be checked at locations where no response is observed on any of
the three INPUT LEVEL led gauge bars, preferably away from large metal structures, pillars,
cabinets, safes, etc.
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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 D . 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 400 Cayman NLJD makes it possible to listen 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.

I
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Table 3

indication on TUNING bar

freq. combination #

gauge bar # in SEARCH mode

Use buttons \/ and /\ to change probing frequency combinations (1 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
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When listening to demodulated signals, it is recommended to use headphones. Sound volume
is adjustable with a variable resistor (12, Fig. 2).

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 M to switch from the AUDIO mode to SEARCH.
2.6. Program Updates

ST400 Cayman has a processor that operates in accordance with the program firmware that
is pre-installed by the manufacturer company. Over time the firmware gets refined and newer
versions get released, that can be installed through the USB port.

‘What is my firmware version?’

In order to find out what firmware version is currently installed on your ST400, set it to
SEARCH, then press /\ and hold it for 3 seconds. The three INPUT LEVEL bars (4, 5 and
6, Fig. 4) will light up, with the number of lit LEDs indicating the current version in the format
‘R.B.W’ (red, blue, and white). For example, if 1 red, 2 blue, and 5 white LEDs are lit up, then
the current version is 1.2.5.

Press any button to exit this mode.

Firmware update procedure

The newest firmware version, with issues sorted out or features added, can be downloaded
from http://spymarket.com/ (‘ST 400 CAYMAN” section) and installed through the USB port
with the installer enclosed with the update files.

In order to update the ST 400 Cayman firmware, do the following:

— turn off the device (if activated)

— using a thin object, open the USB socket cover on the antenna panel (9, Fig. 4)

— connect ST400 Cayman to the computer using a USB cable

— turn on the device

— when the POWER led (4, Fig. 4) lights up, within 5 seconds briefly press /\ ; after 5
seconds the power-on LED will go dim to indicate that the device is now in the updating mode

— turn off the device

— follow instructions in the README file that comes with the update.

WARNING! Once the updating process has started, ST 400 Cayman can only be switched
into operation again upon completion of the update installation.

I
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3. POWER SUPPLY

ST 400 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 are housed in the battery compartment at the back of the main unit. Battery
replacement is described in 2.1 above.

ST 400 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 an installed battery.

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.
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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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