MOPTATUBHbINA
HEJINHEVHbIV JIOKATOP

ST 401 CAYMAN

PYKOBO/ACTBO 10 SKCIIJIYATALNN

Pycckunin sa13bIK i






HEJIMHEWHbIN TIOKATOP ST 401 CAYMAN

COAEPXAHMUE
1. Onmcanue jokaropa 2
1.1. Haznauyenue 2
1.2. CocraB KOMIUTEKTA 2
1.3. OCHOBHBIC TEXHHYECKUE XaPAKTEPUCTHKI 3
1.4. IlprHnmm paboThl HEMMHEHHOT O JTJOKaTopa 4
1.5. Pexxnmbl paboTs 4
1.6. KoncTpykuus tokaTopa 5
1.6.1. AuTeHHsIil MOayIb 5
1.6.2. OcHOBHOI1 6510K 7
2. Ucnonb3oBaHue jokaTopa 8
2.1. IlogroroBka k pabore 8
2.2. Pexxum ajanraiyu 9
2.3. IlpoBepka paboOTOCIIOCOOHOCTH TIPH OMOIIM HMUTATOPOB HETMHEHHBIX 10
2JIEMEHTOB
2.4. Padora B pexume [IOMCK 10
2.5. Pabora B pexnme AY IO (pexxnum aKycTHYECKOr0 aHa3a) 12
2.6. OGHOBIIEHHE TIPOTPAMMHOT0 00eCIeYCHHS 14
3. DnekrponuTaHue 16
4. DKCIUTyaTalMOHHbBIE OrPaHUYCHUS 16
5. XpaHeHue ¥ TPaHCIIOPTUPOBKA 17
6. 'apanTuiinbie 00s3aTeNBCTBA 17
7. CBHIETEIHCTBO O IIPUEMKE 18
lapanTuiiHeiii TanoH 19




PYKOBOACTBO MO 3KCMJIYATALNU

Hacrosimee pykoBOICTBO IO AKCIUTyaTanuu (Jajee Pykosoocmso) TpeaHa3sHAueHO Ui
TIOSICHEHHUS MIPUHIUNA paboTHI, YCTPOWCTBA M KOHCTPYKIMH HelIWHeWHoro yokatopa ST 401
CAYMAN (manee no Texcry toxamop v ST 401). Tlepex HagaaoM SKCIUTyaTallly JIOKaTopa,
HE00XOMMO 03HAKOMUTHCS C JAHHBIM PYKOBOJICTBOM.

1. OnucaHue nokartopa
1.1. HazHayeHHne

ST 401 npenHa3HaueH i OOHAPYKESHUST:
* 3JIEKTPOHHBIX YCTPOICTB IepexBara HHPOpMAaIuH
* MOOMJIBHBIX TeneoHoB 1 SIM kapT
* UHBIX 3JIEKTPOHHBIX YCTPOICTB, COICPKALIMX IOIYIPOBOAHUKOBBIE JJICMEHTBHI.

ST 401 mo3Bomsier OOHAPYXWTh, KaK BKIIOUEHHBIE, TAaK W BBIKIIOUCHHBIE AIIEKTPOHHEIE
YCTPOIICTBa, a TaKKe TOYHO ONPEIESIUTh UX MECTO yCTaHOBKU. VCromnb3ys JI0KaTop, oneparop
MOXET OTJIMYUTHh OTKJIIMKH pPEATBHBIX IOIYIIPOBOJIHIUKOB OT TPOYHMX OTKIHMKOB (KOPPO3Ws,
CTPYKTYpa MeTajlI-OKHCeNI-MeTalll, MeTasll).

1.2. CocTaB KOMMJieKTa

Jlokarop nocrasinsercs B ynapornpouHoM keifce NANUK-915. B xommutexr ST 401 Bxozasr:

HaumenoBanue Komnuecro | O603HayeHue Ha pucyHKe |
nokatop ST 401 1 1
akkymyJsitop (tum 18650) 4 2
3apsITHOE YCTPOICTBO 1 3
OJIOK TIMTAHUS 3aPSAHOTO YCTPOUCTBA 1 4
HAYIIHUKA 1 5
HMMHTATOP MOIYIPOBOHMKA (C KPACHON MapKUPOBKOMN) 1 6
umutatop MOM-CTPYKTYpBI (C CHHEI MapKUPOBKO ) 1 7
Keiic 1 8
PYKOBOJICTBO IO 3KCILTyaTALUK 1 Ha PUCYHKE HE [TOKa3aHO
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HEJIMHEWHbIN TIOKATOP ST 401 CAYMAN

1.3. OCHOBHbIE@ TEXHNYECKHE XapPaKTepUCTnKun:

Jlnana3oH u3aydyaeMblX 4acTOT 2-3IT

MaxkcuMaibHas TUKOBAs H3ITydaeMast MeHee 2Bt

MOIIHOCTh

[Tomnstpu3aryst aHTEHHOUN CHCTEMBI SJUTATNITHYECKAsT

Pesxumer paboThI: TTONCK
AYJINO
AJTATITALIA

Jluana3oH peryJaupoBKU 4yBCTBUTEILHOCTH
B PYYHOM pEXUME

40nb (5 crymeneii ¢ marom 81b)

I/IHZ[I/IKaHI/IH YPOBHS IPUHUMAEMOI'O CUT'HaJIa

- CBETOBAs TpH 16-CErMEHTHBIX IIKAIIBI
- 3ByKOBasi BCTPOEHHBIH JIMHAMUK,
HayHIIHUKH
ITuranue JIBa TUTHH-NOHHBIX aKKymynsTopa 3,7 B

(tun 18650)

Bpewms HenpepbIBHOI pabOThI OT HOTHOCTBIO
3apsHKEHHOI0 aKKyMyJIATopa

oT 2 110 3 yacoB
(B 3aBUCHMOCTH OT pe)KHMa paboThI)

Bpewms 3apaaku akkymyIstopa

He Ooee 3 yacoB

VYenoBust SKCIUTyaTallunu

- IMaIa3oH paboynx TeMiepaTyp

+5...+40°C

- OTHOCUTECJIbHAs BJIa)KHOCTb BO3lyXa

He Oonee 85% (mipu 25°C)

Macca npubopa ¢ akKyMyJIsTopamMmu

He 6omnee 0,85kr

I"aGapuTsl (JUIMHA, IMPUHA, BBICOTA) B 220x130x100MMm
CIIOKEHHOM COCTOSTHUM:
Macca KOMILIEKTa B UeMO/IaHe 3,7xr




PYKOBOACTBO MO 3KCMJIYATALNU

1.4. MpuHYynn paboTbl HEJINMHEHHOI 0 JIOKaTopa

CriocoOHOCTB JIOKaTOpa 0OHAPYKUBATh O0BEKTHI, COJEPIKAIIHIE AICKTPOHHBIC KOMIIOHEHTHI,
OCHOBaHa Ha cruemyromieM. JIfoOble SIEKTPOHHBIE YCTPOMCTBA COCTOST W3 TEYATHBIX IUIAT
C TPOBOJHUKAMH (aHTCHHAMHM), K KOTOPBIM IOJKJIFOYCHBI TONYIPOBOIHUKOBBIC AIIEMEHTHI:
JIIOJIBI, TPAH3UCTOPBI, MUKPOCXEMbI, MPEICTABIISIONINE JUIS 30HAUPYIONIETO CHTHAJIA JIOKaTOpa
COBOKYITHOCTh HEJIMHEWHBIX MIPEe0oOpa30BaTEIICH.

B pesynbraTe oOnmyueHHs Ha 3THX aHTEHHaX HaBopsaTcs nepemennsie DJIC. DmemeHtamn
C HEJIMHEHHOW BOJBT-aMIICPHON XapaKTEPUCTUKON 30HIUPYIONIMNA CUTHAI Tpeodpasyercs: B
BBICOKOYACTOTHBIE CHT'HAJIBI KPAaTHBIX YacTOT (TApMOHUKH), IEPEU3ITydaeMble B IIPOCTPAHCTBO.
[lepensaydeHHbli CUrHAI MOCTYMNAeT Ha BXOJ IPUEMHOr0 ycTpoiicTBa jokaTopa. [lo Hanmnunio
B CIIEKTpe NPUHMMAEMOro CHTHAJIa BBICHINX TapMOHUK COOCTBEHHBIX YacTOT IIepeaTdHKa
ycraHaBiuBaeTcss (DakT TPHCYTCTBHS B 30HE 3OHAMPOBAHUS DIIEKTPOHHOTO YCTPOWCTBA
HE3aBUCHUMO OT TOr'0, BKJIFOUEHO OHO WJIN BBIKIKOUEHO.

«JIoXKHBIMWY» CHTHAJIaMH JUISl HEJIMHEHHOro JIOKaTopa MOrYT OBITh OTpaKeHHs OT
CONPUKACAIOIINXCS METAJUIMYECKUX IOBepXHOCcTeil. IIpn KOHTakTe TakMX CJIO0EB BO3HHKAET
HeNMHEeHHBIH 21emMeHT. Takoe o0Opa3oBaHHE H3BECTHO Kak Meraui-okucen-mMertamn (MOM),
a BO3HHUKAIONMI 3eMeHT HasbiBaeTcss MOM-mon. MOM-cTpykTypa — mpeoOpa3oBbIBaeT
CIIEKTP 30HJUPYIOLIEr0 CUTHAJA B YaCTOTHBIH CIEKTp, OTJIMYAIOLIMIICS OT CIEKTpa CHIHala,
OTPaKEHHOT'0 OT KJIACCHYECKOr0O MOJIYIPOBOIHHKA.

Baxubim gocronHctBoM ST 401 sBisieTcss €ro CIOCOOHOCTH C BBICOKOH BEPOSTHOCTHIO
OTJINYATh OTKJIMKHU PEATBHBIX MOTYIPOBOJHUKOBBIX 3JIEMEHTOB OT «IOKHBIX» OTKINKOB MOM-
CTPYKTYp, a TaKKe YBEpPEHHOE OOHAPY)KEHHE OOBEKTOB MOMCKA, PACIIONOKEHHBIX 32 YaCTUYHO
SKPAHUPYIOIIUMHU MpensTcTBUsIMU. JlaHHBIN dddeKT mocTuraercs 3a cyeT OIHOBPEMEHHOTO
M3JTydeHHUsT HECKOJBbKHMX 4YacToT B jauanazoHe 2 - 3ITn u aHanm3za KOMOHMHAIMOHHBIX
COCTaBJISIIOIIUX B CIIEKTPE OTPAXKEHHOI'O CHI'HAJA.

1.5. Pe>kxnmbl paborbi

B noxarope ST 401 CAYMAN peasn30BaHbl CleAyIOIINe PEKUMbI pabOThI:
OCHOBHOIi pexxuM padotsl ipudopa: [IONCK

BcrioMorarenbHelil pesxxum: AY IO

cepBucHbIil pexum: AILAIITALIA

OcuoBHoit pexxum [TOMCK mnpennazHadeH [isi OOHAPYKEHHsS OTKIMKOB HETMHEHHBIX
3JIEMEHTOB U PACIIO3HABAHUS UX IO COOTHOLICHUIO YPOBHEH (ILIKaJI MHAUKATOPA).

Pexnm AY/IMO no3BonseT AeMOAYIUPOBATE OTKIMK OT IIEJTH U MPOCTYIIATh €r0 TIPU TOMOIIH
BCTPOCHHOT'0 AMHAMHUKA WJTH HAYITHUKOB. VICII0Ib30BaTh JaHHBINH PEXUM 1IeJeco00pa3Ho Tocie
oOHapyxeHus oTkiIuKa 1enu B peskume [TOMCK.

Pexum AJJATIT ALIUS siBnstercst cepBucHbIM. OH IpeAHA3HAYCH IS HACTPOWKH JIOKaTOpa Ha
ONTUMAJIbHBIC TTAPAMETPhI U obecriedeHns: Hanbomblieil 53 (PeKTHBHOCTH MOUCKA B KOHKPETHOM
JNIEKTPOMArHUTHON 0O0cTaHOBKe. VCIONb30BaTh JAHHBINH PEXUM HEOOXOIUMO BCSKHH — pa3s
TOCTIe BKJIIOUEHHMS JIOKATOpa, a Takke MEePHOAMYECKH B Ipouecce moucka. [Ipm amanmranum
aHTEHHA JIOKaTOpa JOJKHA OBITH HAIPaBJIEHA B CTOPOHY OT SJIEKTPOHHON TEXHUKHU M OONBIINX
METAITMIECKHUX MPEIMETOB.
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HEJIMHEWHbIN TIOKATOP ST 401 CAYMAN

1.6. KoHCTpyKyHs1 JIOKaTopa

KOHCTpYKTHBHO JIOKaTOp COCTONT AHTEHHOT'O MOAYJISI I OCHOBHOT'O OJIOKA, COSJMHEHHBIX
MEXTy CO00H ¢ TIOMOIIBIO MIAPHUPHOTO COeTMHEHNS. BHEIIHMI BUJT JTOKaTopa MpeJICTaBlIeH Ha
pucynke 2. lluppamu Ha pucyHKe 0003HAUCHO:

1 - aHTEeHHBII MOITYITH

2 — OCHOBHO¥ OJIOK

Pucynok 2

1.6.1. AHTeHHbI MoQY b

AHTCHHBII MOAYJb COCTOUT M3 MPHEMO-MIEPealoNIero 6Joka, OJIoKa YHPaBICHHS U HHIIH-
Kallly U aHTEHHOHN CHCTeMbl. Bee ykasaHHble yeTpoicTBa coOpaHbl Ha €IHMHOM LIACCH B €ANHOM
KopIyce.

AHTCHHBIN MOYIIb 3aKPETUICH Ha OCHOBHOM OJIOKE TP MOMOIIM LIAPHUPHOTO COSANHEHHSI,
O3BOJISIIOIIET0 MEHSATH HAKIOH B INIOCKOCTH MPOJOILHOIO CeueHH s JJokaropa (pucynok 3). s
M3MEHEHHMS TIOJIOKEHUSI aHTEHHOTO MOJYJIsl HeOOXOIMMO OCIa0uTh BUHT (PUCYHOK 6, 103. 2).
VCTaHOBHUTH aHTEHHBIN MOZY/Ib B HEOOXOAUMOE TIONOKEHHE U 3a(hHKCHPOBATH €ro, IPH ITOMOLLH
BHHTA.

Pucynoxk 3




PYKOBOACTBO MO 3KCMJIYATALNU

Ha cropone aHTeHHOr0 MOIYJIsI, OOpAIIEHHON K OIepaTopy, pacroiaraeTcs MHANKAaTOpPHAs
TIaHeINb, THE3/10 pa3beMa Kabens ynpasienus/muranus 1 USB-niopt (pucynok 4). Luppamn Ha

pHUCYHKE 0003HAYCHBI:
123

INPUT LEVEL

POWER

[ SEARCH

| aupio
L]

rTUN\NG
-] 5
'

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

NONLINEAR JUNCTION
DETECTOR

Pucynox 4
No Ha Hasnauenue IBer Obosnauenie
prcyHKe Ha MaHeNH
HHANKATOpa
1 MHANKATOP yPOBHEH «OMAaCHBIX» OTKIMKOB KpPacHBIit 1
2 HHIUKATOp ypoBHs OTKInKa MOM-CTpyKTYp CHHHI 2
3 MHANKATOP yPOBHs OTKJIMKA OTPayKAIOIIHX ITOBEPXHOCTEH Geblit 3
4 WMH/IMKATOpP TTUTAHUS KPacHBIN POWER
5 unaukarop pexuma [TOMCK JKEITBII SEARCH
6 uHauKarop pexxuma AUDIO JKEITBII AUDIO
7 MH/IUKATOP HACTPOIKH* JKEITBII TUNING
8 THE3/10 TOAKIIFOUCHUS KaOemst ynpaBIeHU s/ TINTaHHSL. CONTROL
9 USB-niopt USB

*Nuaukatop TUNING siBisieTcst IBYXpEIKHMHBIM:

- B pexxume [TOMCK oH oTobpakaeT yCTaHOBICHHBIN YPOBEHb YyBCTBUTEILHOCTH
npuemunka (06o3Hauerne SEN);

- B pexkume AYJIMO on 0ToOpakaeT yCTaHOBICHHYIO YaCTOTHYIO KOMOMHAIIUIO

(o603nauenme CH 1-5)

Harmpasnenue MakcUMyMOB AMarpaMM HalpaBiI€HHOCTH IPUEMHON U NEepealoieil aHTeHH
MOKa3aHbl HA PUCYHKE 5.
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HEJIMHEWHbIN TIOKATOP ST 401 CAYMAN

HanpaBﬂeHHe MAaKCUMYMOB JyarpaMm HalpaBJICHHOCTU HpI/IGMHOﬁ n nepez{alomeﬁ AHTCHH
TIOKa3aHbl HaA PUCYHKE 5.

1.6.2. OcHOBHOM 610K

OCHOBHOI1 OJIOK COCTOMT M3 KOpITyca, OatapeiiHOro oTceka, MaHeNu YIpaBJICHNs, MEXaHH -
YECKHX JIEMEHTOB, 00pa3yIOLINX HECYIlyI KOHCTPYKIHIO. BHen Uil Bu 0cCHOBHOro 0110Ka 1
PACIONOKEHNE IIEMEHTOB KOHCTPYKIIMH MPE/ICTABIICHBI HA PUCYHKE 6.

1 2 3

—10

Pucynoxk 6

udpamu Ha pucyHKe 0003HAYCHBI:

6 — GaTapeiHbIii OTCeK;

7 — maHemb yIpaBJIeHNUS;

8 — pemieTka BCTPOCHHOTO JIMHAMUKA,;
9 — TabnuuKa ¢ MapKHUPOBKO# prOOpa;
10 — kpsiiika 6arapeifHOro oTceKa.

1 - KPOHIUTEIH KPETUICHNs] aHTEHHOTO MOYJISL;
2 — peryar (puKcaTopa KpOHIITeHHA
AQHTEHHOTO MOJIYJIS;
3 — kabeIpb yrpaBIeHHs/ IUTAHUS C PA3HEMOM;
4 — rHE3/I0 JUTS TOAKITIOYCHHMSI HAYIITHAKOB;
5 — BBIKITIOYATEIb MTUTAHUS/PErYISTOP TPOMKOCTH;

E —— 7]




PYKOBOACTBO MO 3KCMJIYATALNU

Ha BepxHeif wacTm OCHOBHOTO OJOKa
pacnonmaraercst — TPEXKHOIOYHAs  TaHeNlb 1
YIpaBiIeHUs NPHOOPOM (PHUCYHOK 7).

Knorka MODE npennazHauena uis
YCTAaHOBKM  PEXHMOB  pabOTBI  JIOKaTopa
(pucynox 7, mo3.1). KparkoBpemeHHOE
Ha)KaTHE ITOH KONKM IOOYEpPEeHO BKIIFOYAET
omuH u3 1ByXx pexnmoB [IONCK mmm AYIUO.
Vnepxanne kuHonku MODE B Tedyenue
HECKOJIBKUX CEKyHJl IIepeBOIUT TIpHbop B
pexum AJATITALINA.

Knonkm (pucynox 7, mo3.2 wu 3) TUNING
IIpeHa3HauYeHbl UTsI HACTPOMKM IapameTpoB
npubopa. JlaHHble KHONKM  00O3HAYEHBI

CTpeNKaMu vn A

B 3aBucumocTH OT TOro, B KAKOM U3 JIByX 2 3
PEKUMOB HAaxXOIUTCSl TMPUOOP, ATH KHOIKH Pucynok 7
TTO3BOJISIOT !

- B pexkuMe IIOVICK - noBeIIaTh ¥ MOHMKATh YyBCTBUTEIBHOCTD IPUEMHIKA;

- B pexxume AYJIVIO - ycraHaBnuBaTh HEOOXOAUMYIO YACTOTHYIO KOMOHHAIIHIO.

B ocHoBHOM OJloKe pa3meniaercsi OaTapeiHBI OTCEK, pacCUMTAHHBIN HA 2 aKKyMYJSTOpa
(tun 18650). Orcek 3akpbIBaeTCsl 3aBUHYMBAIOLICHCST KPBIIIKOH (prCYHOK 6, 1103.10), KoTopast
SIBIISIETCS. MMHYCOBBIM KOHTAKTOM.

B nepenHeit 1eBOi 4acTH PYKOATKH PACHOJIIOKEHBI THE30 VIS MOKIIFOUCHHS HAYIIIHUKOB
(pucyHOK 6, 1103 4) ¥ pydKa BBIKITIOUATEIIsI TUTAHUS/PErYITUPOBKH IPOMKOCTH (PUCYHOK 6, 1103. 5).

Hu HIKHE# 9acTH OCHOBHOTO 0JI0Ka PACIONI0KEHBI PelIeTKa IMHAMUKA (PUCYHOK 6, 1103. 8)
1 TabJIMYKa ¢ MAPKUPOBKOM (PUCYHOK 6, 1103. 9), Ha KOTOPOU yKa3aHo:

- HAMMEHOBaHUE MOJIEIIH;

- CepuiHbII HOMED;

- JIOTOTHII, 1 HANMEHOBaHKE (PUPMBI-TIPOU3BOAUTEIIS.
2. UCMNOJIb3OBAHUE JIOKATOPA
2.1. MogroroBka Kk pabore

JlocTath JIOKaTOp U aKKyMYJISTOPBI U3 YeMojiaHa ykinaaku. IIpoBeputs Kopiryca OCHOBHOIO
OJIOKa ¥ AHTEHHOrO MOIYJsd, a TaKke KaOelb M pPa3beM Ha OTCYICTBUE MEXaHHYECKHX
noBpexaeHui. [IpoBepHTh aKKyMyJIATOPBI HAa OTCYTCTBHE MEXaHNUECKUX TIOBPEXKICHUIT Kopyca
1 KOPPO3UU KOHTAKTOB.

[Tpn HanuunM yka3aHHBIX HEJOCTATKOB, HKCILTyaTallMsl JIOKATOPa 3alpeIiacTcsl.

J11s ycTaHOBKH 3JIEMEHTOB MUTaHUS IPHOOpa HEOOXOANMO:

- OTBHHTHTB KPBIIIKY OaTapeifHOro orcexa

- cobuTro/1ast MOJIIPHOCTb, BCTABHUTD JIBA aKKYMYJIATOpa B OaTapeiHbIN OTCEK, KaK OKa3aHO
Ha PUCYHKE 8

- 3aBUHTUTH KPBILIKY OaTapeiHOro orcexa.
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HEJIMHEWHbIN TIOKATOP ST 401 CAYMAN

Pucynok 8

Y6emuThest, 9TO BBIKITIOYATEN MUTAHUS (PHCYHOK 6, T103. 5) HAXOAUTCS B KpaifHEM JIEBOM
nooxxeHny (BeIKiIIo4eH). [IprcoequHuTE pasbeM Kalensi MHTaHWs/yHpaBieHUs! (PUCYHOK O,
1M03. 3) K THe3/ly aHTEHHOTO MOZY/IsI (PUCYHOK 4, 1103. 8). BKITIOUNTE JT0KaTOp, MOBEPHYB PYIKY
BEIKJTIOUATels B HANpPABICHWH MO YacoBOW crpenke. Ha WHIMKATOpHOM TaHeIw aHTEHHOrO
MOJTyJIs IOSIBUTCSI CBETOBAsI MHIMKAIIMS B COOTBETCTBUH C Tabmue 1.

Tabnuya 1

Ob6o3Hauenne I{Ber Pesxum KommenTapun
0TOOpaKeHHs

ITOCTOAHHOC Hanuyue mratHoro QJICKTPONUTAHUSA HA aHTCHHOM

CBECYCHHUE MozyJIe
POWER KPACHBIH " e
KKYMYJIATO A3PSHKCH. Tpebyercst 3aMeHa
[— yMy. P pasp peoy
aKKyMyJIaTOpa
WHpuKaTtop — YCTAaHOBJICHHOrO — 3HAYCHHS  yCHJICHHS
TUNING enraii nocrosHHoe | mpuemnuka. IIpu BKIIOYEHMM JIOKATOpa aBTOMATHYECKU
HKEITHIN
SEN CBCYCHHUE YCTaHaBIMBACTCS MaKCHMallbHOE ycuieHne. Ilpu sTom

CBETATCS BCE 5 CETMEHTOB HHAUKATOpa

MHpukatop ycTaHOBIGHHOrO pexuma padorsl.  [lpu
. TOCTOSIHHOE
SEARCH JKENTHI cBeueHHE BKJIIOUEHHM JIOKATOpa aBTOMATUYECKH YCTAHABIMBACTCS
BCUCHU
PEXKUM MTOUCKA

IMocne BKIIOYEHHMS JIOKATOpa BO3MOXKHO IEPHOAMYECKOE CaMOIPOM3BOJIBHOE CBEUYCHHUE
OJIHOTO WJIM HECKOJIIBKMX CErMEHTOB HMH/MKATOPOB YPOBHEH CHUTHATIOB (pHCYHOK 4, 1103.1-3).
OTO CBUIETEIBCTBYET O HEOOXOAMMOCTH aJalTalMy JIOKATOpa K YCIOBHUSM OKpY)Karowiei
3JIEKTPOMArHUTHON OOCTaHOBKH.

2.2. Pe>xum aganrtaymmn

Jlist BITIOUSHHMS peKUMa aJlanTanuy Heodxoqmmo Haxkath kHornky MODE (pucyrok 7, mo3. 1)
yIEPKUBATH €€ B TeUeHUH 3-4 cekyH. [Ipu 5TOM aHTEHHa JIOKaTopa J0JKHA ObITh HanpapieHa
B CTOPOHY OT KPYIHBIX METAIIMYECKUX NPEAMETOB M OOBEKTOB, 3aBEJOMO COIACPIKAIIUX
HEJIMHEHHBIE JIEMEHTHI (JIydllle BCEro HAIPaBUTh AaHTEHHY B T10J1 WJIH MOTOJIOK).

[Ipouecc anmamramum gmurcs 10-15 cexynn. Ilpm ToM Bce HMHAMKATOPHI Ha MaHENH
aHTEHHOTr0 MOYJIs, 3a uckirouennem nuaukatopa TUNING ceersres. Ha unaukarope TUNING
CErMEHTBI 3aroparoTcsi MOcleIoBaTeabHO. TakuM 00pa3oMm, BO BpeMs aJanTalliy OIepaTop
HMeET BO3MOKHOCTb KOHTPOJMPOBATH MCIPABHOCTh BCEX CEIMEHTOB MH/MKATOPOB Ha MAHEIH
aHTeHHOro Moayisi. 1o OKOHYaHHHU Tpolecca aJaNTalld COCTOSHUE HUHANKATOPOB aHTEHHOI'O
MOJIYJISl COOTBETCTBYET Tabmure 1.
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PYKOBOACTBO MO 3KCMJIYATALNU

2.3. [MpoBepka paboTocrnocob6HOCTH Npy NOMOLN MMHUTaTOPOB
HeJ/IMHEeHHbIX 3/1IEMEeHTOB

[Tocne Toro, kax JIOKaTOp aJaNTHPOBAH, MEpe] HadyaJoM ITOMCKAa HEOOXOIMMO NPOBEPHUTH
(YHKIMOHAIBHBIC BO3MOYKHOCTH IPHOOpA TPH MOMOIIM UMUTATOPOB HETHMHEHHBIX JIEMEHTOB
(pucyHok 1, m03.6 u 7).

Jlns TOro B MOMEIIEHHM HEeoOXOIMMO BBIOpAaTh MECTO, I'Ie OTCYTCTBYIOT OTKIMKH OT
HEITMHEHHBIX 2JIEMEHTOB M OTPAXKAIOIIMX MOBEPXHOCTEH. YCTAaHOBUTH B J@HHOW oOnacTu
HMMUTATOP € KPaCHOM MapKUPOBKOH KopIryca.

[ocnenoBaTenbHBIM HAYKaTHEM KHOIIKH (PUCYHOK 7, 1103.3) YCTaHOBUTB YCUIICHHE TPUEMHHUKA
TakuM oOpazom, utoOb! Ha mHauKatope TUNING cBeTmimch 3 cermMeHTa, 9TO COOTBETCTBYET
cpejiHel 9yBCTBUTEIBHOCTH ITPHEMHHKA.

Pacrnionoxuth aHTEHHy JIOKaTOpa B HalpaBlIeHUM Ha uMuTarop. llepememias aHTeHHY
10 HAaIpaBJICHUIO K UMUTATOPY M OT HEro, ONpPENeNIUTh PACCTOSIHUE, IIPU KOTOPOM — Ha LIKaje
1 mnnukaropa INPUT LEVEL cBerstcs Bce 16 cermenToB. it MCIPaBHOTO M HOPMaJbHO
aJanTHPOBAHHOTO MPUOOPA TO PACCTOSIHIE HE JIOIDKHO OBITH MeHbIe 0.8 M.

Jlanee HEOOXOQMMO IMOBTOPUTH ONKCAHHYIO MPOLEIYPY, WUCIIONB3Yys UMHUTATOp C CHHEH
MapKUpoBKOH. [Ipy 3TOM HYXHO ONpPEIEIHTh PACCTOSIHHE, OT AHTCHHBI 10 WUMHUTATOpa, Ha
KOTOpOM cBeTsATCs Bee 16 cermenToB mkansl 2 naaukaropa INPUT LEVEL. [lns ucnpasroro n
HOPMAaJIBHO a/IalITUPOBAHHOTO MPUOOpPa ITO PaCCTOSHUE HE JIOJKHO ObITh MeHbIe 0,3 M.

Ecnu B pe3ynpTaTe NpoOBEPOK YCTAHOBJIEHO, YTO PACCTOSHMS, Ha KOTOPBIX 3aroparoTcs Bce
cermentbl mkain 1 u 2 namukaropa INPUT LEVEL menbiie yka3aHHBIX, pEKOMEHYeTCsl TOBTOPHO
MIPOBECTH aJaNTalyo (1. 2.2) ¥ MOBTOPUTH NPUBEIEHHBIE BBIIIE MPOLEAYPHI TPOBEPKH.

Ecnm paccTosHUSL COOTBETCTBYIOT YKa3aHHBIM HOPMaM, TO J€JAeTCs BBIBOA, YTO IPHOOP
UCHPaBEeH U NPABWIBHO a/IallTUPOBAH, a CJIE0BATEILHO TOTOB K padoTe.

2.4. Pa6ora B pe>xume NMNOUCK

BeinonHuB nponeaypsl, ykazaHsele B ILi. 2.1. - 2.3., 1 yoequBIInCh B pab0TOCIOCOOHOCTH
JIOKaTOpa, MOXKHO IIPUCTYNATh HENOCPEJICTBEHHO K pabore ¢ mpubopom. Ilocie BKitoueHuUs
Jnokatop aBromarmuecku mnepexoaut B pexum [IOWUCK. Ilpu s3TOoM ycraHaBiuBaeTcs
MaKCHMaJbHOE 3HAYEHHE YCHJICHHs NPUEMHUKA, O YEM CBHIETENICTBYET CBEUYCHHE BCEX IISATH
cermenToB unankatopa TUNING.

Pesxxum [TOUCK siBnsiercst ocHOBHBIM peskumoM pabotsl ST 401. B nanHOM perxiMe ornepaTop
HMeET BO3MOYKHOCTb IIPUHY/IUTEIEHO MEHATh YCHIICHNE ITPUEMHIKA, YBEJINYUBAS UM yMEHbIIAs
JIAIBHOCTh OOHAPY)KEHHs JIOKaTopa.

Jluana3zon u3MeHeHus ycuieHus npueMHuka cocrasiser 40nb (mate maros no 8 ab).

Kaxnomy 1mary n3sMeHeHHs: 4yBCTBUTEIBHOCTH cOOTBETCTBYET 1 cermenT nnaukatopa TUNING.

Takum oOpa3om, cBeueHue Beex msaTu cerMmeHToB nHAnKaTopa TUNING o3Hauaer, uTo

ycraHoBieHo yeunenne 40ab U, COOTBETCTBEHHO, 00eCeunBaeTCsi HAMOOIbIIIAs AATEHOCTh
0OHapyKEHUs LIeTIeH.

Ecnu vu onun cerment uHnukaropa TUNING He cBeTHUTCS, TO 3TO 3HAYUT, YTO YCHIICHUE
IpreMHHUKa paBHO 0B U, COOTBETCTBEHHO, JAILHOCTH OOHAPYKEHHS Lieliel HauMEeHBbIIas.

VI3MeHeHHe 3HA4YCHUS YCWIICHUS NPHEMHHMKA HA OJMH IIAr IPOU3BOIHUTCS OIXHOKPATHBIM
Ha)kKaTHEM KHOTIOK vn A(pI/ICyHOK 7, m03. 2 u 3).

Wudopmarust 0 HaTUMYUK OTKIINKA B 00JIaCTH 30HAUPOBAHUS OTOOPAKAETCS Ha TPEX IIKaIax
nrpukaropa INPUT LEVEL (pucysoxk 4, mio3. 1-3).
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llxana 1 uaaukaropa INPUT LEVEL (16 cerMeHTOB KpacHOTO 1IBETA) OTOOPaKaeT ypOBEHb
OTKJIMKA, IePEN3ITyIeHHOT O ITOTYIIPOBOAHUKOM. VIHIMKAIHS 110 JAHHOM IITIKaJIe COIPOBOXKIAACTCS
3BYKOBBIM CHTHAJIOM HEPEMEHHOT'0 TOHA.

IlIkana 2 nanukatopa INPUT LEVEL (16 cerMeHTOB cHHETO 1BETa) 0TOOpa)kaeT ypOBCHb
OTKIJIMKA, Nepen3rydeHHOro MOM-CTpyKTypamH.

IlIkana 3 nanukatopa INPUT LEVEL (16 cermentoB 6eoro 1mpera) oTo0Opa)kacT ypOBEHb
OTKJIMKA, MEePEeN3ITydeHHOr0 PA3IMYHBIMH OTPAKAIOMINMH TIOBEPXHOCTSMH (BEpOSITHEE BCETO
METAUTHICCKUMH).

UeMm Oornbllle YpOBEHb OTKJIHMKA TOrO WIM HHOTO 30HIMPYEMOro 00BeKTa, TeM OoJiblie
CErMEHTOB CBETUTCS B COOTBETCTBYIOLIEH 1Kaie naaukaropa INPUT LEVEL.

PexomeHgaynm

OObeKTaM1 30HIMPOBAHMS B TIOMELICHNH, KaK MPABUIIO, MOT'YT OBITh:

- OrpakIa0IHe KOHCTPYKIUK (CTEHBI, IEPEKPBITHSI, TIOJIbI)

- 9IIEMEHTBI HHTEPhEpa

- pa3INYHbIe MPEAMETBI, 3aBEI0OMO HE COZIepIKALIHE B CBOEM COCTABE MOTYIPOBOIHHKH.

ITpeaMersl, B cOCTaBE KOTOPBIX 3aBEJIOMO HMEFOTCS TIOTYIPOBOIHUKH (AmmapaTypa, opucHas
1 ObITOBast TEXHUKA, CPEJICTBA CBA3H H T.I1.) IPOBEPSIOTCS HHBIMHU CIIOCOOAMH.

IIpy mpoBEpKE OrpaskAAIOIINX KOHCTPYKIHH BaXKHO MPABUIBHO YCTAHOBHTH YCHIICHUE
MPUEMHHKA.

Ecii  yCTaHOBHTH CIIMIIKOM OOJBIIOC YCHJICHHE, BEJIHMKA BEPOSTHOCTH OOHApYKCHHS
00BEKTOB, HAXOMSLIMXCSA 33 OTPaXKJAIOIMMH KOHCTPYKIHUSAMH. ODTO IIPEACTaBIseT Hpodiemy,
€CJIM JIOCTYI B CMEYKHbIE OMEIICHHSI HEBOSMOXKEH. B TO jke BpeMsi, €ClM yCTaHOBUTD CITUIIKOM
Majioe yCHJICHHE, BO3MOXKEH IIPOIYCK LEJIH, Pa3MEIIEHHOH HENOCPEACTBEHHO B JIOLUPYEMOH
KOHCTPYKIIUH, HO JIAfOIIeH CIa0blil OTKITHK.

IIpu 30HAMPOBAHMM CTEH W JPYTMX BEPTHUKAIBHBIX KOHCTPYKLUHMH ¢ OOJIBIION IUIOMIA/IBIO
MIOMCK PEKOMEH/IYeTCsl IPOBOAUTH CBEPXY BHU3 «3MEHKOI», KaK MOKa3aHO Ha PUCYHKE 9.

0,15-0,2m

Pucynoxk 9
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PaccTostHue OT aHTEHHBI JIOKATOpa J0 30HIHUPYEMOi TOBEPXHOCTH JOKHO OBITH B Ipeienax
or 5 10 15 cM. B cirydae oOHapy>keHHs MOIIHOTO OTKITHKA (CBEUCHHE BCEX CETMEHTOB IIKABI
WH/INKATOpa), PEKOMEH/IYETCS YMEHBIINTh YCWICHHE IPUEMHUKA W JIOKAJIM30BaTh MECTO
PacCIONOKEHUSI ICTOYHMKA OTKIIHKA.

OCHOBHOI1 3a1a4eH, peraeMoi ¢ MOMOIIBIO HETMHEWHOTO JIOKAaTopa SBISCTCS OOHAPY)KEHHE
TIOZICITYIIMBAIONIMX YCTPOUCTB. [Ipn 3TOM mpenmonaraercs, 4To TJABHBIM JEMACKHPYIOIINM
NpU3HaKOM OyZeT HaJdWdhe B HX COCTaBe IONYIPOBOIHHUKOBBIX JJIEMEHTOB (DJIEKTPOHHBIC
KOMIOHEHTB) © MOM-cTpyKkTyp (dJeMEeHTHI KOpITyca, KOHTAaKkThl M T.1.). Mcxoms u3 artoro,
orepaTop JODKEH ¢ OCOOBIM BHHUMAHHEM OTHOCHTBHCS K Te€M OOBEKTaM 30HIMPOBAHUS, IJIe
OBLTH ITOTY9IEHBI OTKJIMKH 110 KPaCHOW (KpacHOH M CHHEH OJJHOBPEMEHHO) IIIKaJlaM WHANKaTopa
INPUT LEVEL. IIpupoma KaXxa0ro Takoro OTKJIMKa JOJKHA OBITH OIpesielicHa U UCTOYHUK €ro
HJCHTU(DUIINPOBAH.

[Tpn 0OHapyKEHUH MOIITHOTO («3aNTKATHBAIONIET0») OTKIMKA 10 OJJHOM 3 IIIKAI HHANKATOpa,
MOKET HAONIONAThCs MOSIBICHUE OTKIMKA IO JIPyrod Imkaine. B Takux ciydasx HeoOXOAUMo
YMEHBIINTH YCHJICHHE N0 TOTYyYeHHUs WHIWKAIMH TOJBKO IO OJHOM M3 mKal. Kak mpaBmio
OTKJIMK C OOJIBIIIM YPOBHEM SIBJISIETCS] HICTHHHBIM, a ¢ 00Jiee HU3KUM YPOBHEM - JIOXKHBIM.

Jns mpoBepkd HEOONBIIMX TIPEIMETOB B MOMENICHWH OIpeJelsieTcss 0o0nacTh, TIJe
OTCYTCTBYIOT OTKJIMKH 110 BceM TpeM mkanaM uHaukaropa INPUT LEVEL. Takxke sxenatensHo,
9T0OBI BOJIM3H BBIOPAHHOIO MECTa HE PAcCIoarajinuch KPYyITHbIe METaIMYeCKHe KOHCTPYKIIHH,
KOJIOHHBI, MKa(bl, CCHBI U T.IL

2.5. Pa6ora B pe>xume AYUNO (pe>xxnmM aKyCTM4eCcKoro aHasiuns3a)

OcHoBHOe HaszHaueHue pexuma AY/IMO - aHanmm3 OTKIMKOB IyTEM IPOCITYLIMBAHUS
JIEMOJTYTUPOBAHHBIX CHTrHAIOB. IlIpy 3TOM omeparop moiydaeT AOCTaTOYHYIO HH(OPMALHIO,
TIO3BOJISIOILYIO ITPABHIIBHO KJIACCU(UIIMPOBATH OOHAPYKEHHBIH OTKITHK.

s nepexona u3 pexxuma [TOMCK B pexxum AY 1IN0 (nanee ayquope:kiuM) HY)KHO HaXKaTh
kaornky MODE. Ilpu 3TOoM Ha maHelu aHTEHHOrO MOAYJIS JOJDKEH IOracHYTh HMHIMKATOP
SEARCH (pucynok 4, 1103.5) u 3aroperscst uaankarop AUDIO (pucyHok 4, 1103.6).

I1pu BKIIOUEHHUHN ay/IMOPEKNUMa HA TIAHEJIM AHTEHHOI'O MOJLYJIs YCTaHABIMBACTCS MHMKALIS
B COOTBETCTBHH ¢ Tabimuuei 2.

Tabnuya 2

Obo3HaueHne Iser Pexum KommenTapuu
0TOOpaKeHHs

IIOCTOSAHHOC Hanuune mratHoro DJICKTPONIUTAHUSA HA aHTCHHOM

CBCYCHHUE MozyJIC.
POWER KPACHBIi ™
Hrane KyMYJISATOp PpaspsDKEH. Tpebyercst 3aMeHa
AKKyMYyJIATOpa.

TTOCTOAHHOC 5-cerMeHTHBIH WHAUKATOP yCTaHOBJ’IeHHOﬁ KOMOMHAIINT

TUNING JKEITHIH N
CBEYEHHE YaCTOT MepeNaTInKa.

TTOCTOAHHOC

AUDIO JKEITHIH
CBEYEHHE
INPUT mepementoe | 16-cerMeHTHBIN HHANKATOP YPOBHSI BXOTHOTO CHT'HAIIA
LEVEL KonmuectBO | (B ayamopexxmme aHHBII WHIUKATOP IOKA3bIBAET HE
3 OenbIit MOCTOSIHHO | YPOBEHb OTKIMKA OT OTPaXalollell MOBEPXHOCTH, a
miKasia

CBETAIIUXCA YPOBEHL AEMOAYIUPOBAHHOTO cnrHana).
CETMEHTOB
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*[Ipu nepexoode 6 ayouopesicum Hu 00un u3 namu ceemenmos unouxamopa TUNING He
ceemumes. Dmo coomeememsyem «Hyiegol» Yadcmomnot KOMOUHAYULL.

B siokaTope npeaycMoTpeHa BO3MOXKHOCTb aHaJIM3a IEMOYTMPOBAHHOI O CUTHAJIA TIPU LIECTH
pa3IMYHBIX KOMOWHAIMSAX YacTOT Tepenarynka. Homep KOMOMHAIMM YacTOT OTOOpa)kaeTcst
Ha wHaukatope TUNING. Kaxmas w3 3THX 4YacTOTHBIX KOMOWHAIIMI OpPHEHTHPOBaHA Ha
HCCIICIOBAHUE TOT'0 HJIM HHOT'O THIIA HEJIMHEWHOTO 00beKTa. Tak, Mpu BKIFOYCHUH ayHOPEKAMA
YCTaHABIIMBACTCSl «HYJIEBas» YaCTOTHAs KOMOWHAILMS, OPUCHTHPOBAHHAS Ha WCCIICOBaHUC
00BEKTOB, COACPIKAIINX TONYIIPOBOAHUKA. DTa KOMOWHAIWS, KaK IPABHJIO, JIACT XOPOIIUE
pe3yNbTaThl MO WACHTH(GOUKAIMHA PaOOTAOIINX PATHONEPEIAOIINX W 3BYKO3AIMCHIBAFOIIIX

YCTPOWNCTB.
Yacrornast komOnHanms Nel npepHa3HaueHa Juis aHaimu3a curaainoB or MOM-cTpyKTyp.
OcrayipHbIe  YETBIpe YaCTOTHBIE KOMOWHAIIMM  SIBIISTIOTCS  JIONMOJHUTENBHBIMA.  MX

PEKOMEHJIyeTCsl MCIIONIb30BATh NPH AHAJIN3€ OTKJIMKOB, MOIYYEHHBIX II0 «KPAacHOI» IIKaie
nnaukaropa INPUT LEVEL B noucKkoBBIX peXxMMax B TEX CIydasix, KOrJia He y/1ajaoch MOIy4UTh
TMOJIOKUTEIIBHOH PEaKIUU MPH «HYJIEBOH» YaCTOTHOH KOMOUHALINH.

B Tabnune 3 npuBeJEHO COOTBETCTBHME WMHIMKALMM YaCTOTHBIX KOMOMHALMH OTKIHMKaM,
nonydeHHbIM B peskume [IOMCK.

Tabauya 3
Cocrosinue unaukaropa TUNING
Homep yacToTHO!H KOMOHHAIIUH 0 1 2 3 4 5
Homep cooTBercTByIOLICH 1IKaIbl HHIMKATOPA
INPUT LEVEL B pexume IIOUCK

[lepexnroueHne 4aCTOTHBIX KOMOMHAIMN TPOU3BOIUTCS KHOHKaMI/Iv u A(pncyﬁox 7,
1no3. 2 u 3).

B Tabnuue 4 npuBeeHbI TUIIOBBIE PE3YIbTAThl aKyCTHYECKOTO MCCIIE0BAHUSL 00BEKTOB €
«HEJIMHEHHBIMI» CBOHCTBAMH.

Tabnuya 4
Tun 30HAPYeMOro OnTuMasbHast Peaxiust Ha MeXaHH- PeakIust B OTCYyTCTBHI
o0beKTa YaCTOTHAsI YecKOe BO3JCHCTBHE U | MEXaHHYECKOr0 BO3JACHCTBHS 1
KOMOMHAIHS KOHTPOJIbHBIN 3BYK KOHTPOIIEHOTO 3BYKa
MOM-cTpyKTYpa 1 Tpeck, ckpun OT1cyTCTBYET
PaGotaromiee snekrpon- | 0 (2-5) OTKJIMK Ha IPOCTyKHBa- | AKycTHueckuid Gpon

HOE YCTPOMCTBO (He-
i pOBAHHBIN KaHAa
nepeaayn)

HHE WIH KOHTPOIBHBIH
3BYK

TIOMEIICHUA
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Tabauya 4 (npooondicenue)

PaGoTaromiee si1ek- 0 (2-5) Crennduueckue cura- | Crnenupuueckne CHUT'HAJIBL,
TPOHHOE yCTPOICTBO JIbl, CBSI3aHHBIC C Pabo- | CBsI3aHHBIE ¢ PabOTON yCTpOii-
() poBaHHBINA KaHAT TOW YCTpOWNCTBA, HO HE | CTBA, HO HE CBSI3aHHBIC C aKy-
Hepeaayn, 3ByK0o3aru- CBSI3aHHBIC C aKyCTHYe- | CTHYECKUMH CHIHAJAMH B I10-
CHIBAIOILEE YCTPOICTBO) CKHUMH CHUTHAJIAMHU B 110- | MEILICHUH
MEILCHUH
He pa6oratomme snex- | 0 (2-5) OrcyTcTBYET OrcyTcTBYET
TPOHHBIE yCTPOHCTBA
Pa6oraroume siekrpo- | 0-5 Tpeck, ckpuil. Crienuduueckue CHTHAJIBI,
MEXaHUYECKHE U MeXa- CBsI3aHHbIE ¢ paboTON yCTpOit-
HHUYECKHE YCTPOHCTBA CTBa, HO HE CBS3aHHBIC C aKy-
CTMYECKMMH CHTHAJaMH B I10-
MEIEHUH
[IpocnymuBaTe  JeMOLYIMPOBaHHbIE CHTHAJAbl PEKOMEHIYETCS uepe3  HaylIHUKU.

PerynipoBka TPOMKOCTH 3BYKa OCYIIECTBIISICTCS TP TIOMOIM TOTEHIMOMETpa (PHCYHOK O,
1o3. 5).

PexomeHgaynm

Bcskuii OTKINK, NOTY4EHHBIH MIPU OUCKE 10 «KPACHON» (MJIM OZHOBPEMEHHO MO
«KPACHOM» M «CHHEW») HIKalle 00s13aTeNbHO A0KEH OBITh NPOAHAIM3UPOBAH B ayIHOPEKUME C
UCHOJIb30BAHUEM MCTOYHHMKA KOHTPOJIBHOrO 3ByKa. ECIM OTKIIMK MOJNTydeH MO «CHHEi» IKaie,
XKEJATEJILHO TIPOBECTH aKyCTHYECKMH aHauu3 Ha KoMOMHaimu wactor Nel ¢ MexaHWueCKuM
BO3/ICHCTBHEM Ha OOBEKT 30HAMpPOBaHMsA. [IpH 30HIMPOBaHUM 00BEKTa PEKOMEH/IYETCs IUIABHO
MEHSTb PACCTOSIHUE OT aHTEHHBI 10 00beKTa. /{nana3on u3MEHEeHHs JaHHOro paccrosHus 5-100
CM.

[epexon u3 pexxuma AYJIMO B pesxum [TIOMCK ocyiiectBisieTcst myreM KpaTKOBPEMEHHOTO
oJIHOKpaTHOro Haxatus KHOnku «MODEy.

2.6. O6HOBJ/1I€EHME NporpaMMHOro obecrne4yeHusi

Iporeccop nokatopa ST401 pyHKIHMOHUPYET B COOTBETCTBUH CO BCTPOSHHOW MPOrPAMMOIA.
IlepBoHayanbHO JaHHAs [POrpaMMa yCTAQHABJIMBACTCS HA IPEANPHATHH-U3TOTOBUTEIIE.
ITporpammMHOe o0OecriedeHHe TOCTOSHHO COBEPLICHCTBYETCS M B PE3yNbTaTe ITOrO BBIXOIAT
HoBble Bepcuu mporpammbl. Hammume B ST 401 USB-nopra mo3BosisieT Mogb30BaTENIO MPU
HEOOXOMMOCTH CAaMOCTOSITEILHO OOHOBIIATH MPOrPaMMy.

OnpepeneHne Bepcun BCTPOEHHOro NporpaMMHOro o6ecrne4eHms

Jlnist Toro 4to0Obl y3HATH BEPCHIO TPOrpaMMbl YCTAHOBJICHHOM Ha Baiem jokatope HyXHO
nepeBectu npudop B pexxum [TOUCK, HakaTh KHOMKY U YIEp)KUBATh €€ B HAKATOM
COCTOSIHUM B T€UEHHE 3 CEKyH/I.

Ipu sTrom Ha Tpex mikanax uuankaropa INPUT LEVEL (pucyrok 4, 1o3. 4, 5 u 6) 3aropsitcs
CBETOJMOIbI, KOJTUIECTBO KOTOPBIX COOTBETCTBYET BEPCHH BCTPOSHHOIO IPOrpaMMBI B hopmare:
R.B.W, rae: R — uncio kpacHbIX cBeTOAHon0B, B — uyncno cuanx, W — uncio Oenbix.

[Ipumep: Eciu roput 1 kpacHbIH, 2 cHHUX U 5 OeNBIX CBETOAMONOB — 3TO Bepcus 1.2.5

BeIxox u3 JaHHOTO peKMMa OCYIIECTBIISICTCS TPU HA’KaTUH JTI000H KHOIKH YIIPABICHHS.
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ﬂopn,qox o6HOB/1EHMNSA nporpaMMHOro obecneuyeHus

HoBble BepcHH TIPOrpaMMBbl, YCTPAHSIIOIME 0OHAPY)KCHHbIC HEOCTATKU MM 100aBIISIOIIIE
HOBBIN (DYHKIIMOHAT, MOJKHO 3arpy3uTh ¢ caiita http://spymarket.com/. Onu pa3merneHsl B
pasmenie ST 400 CAYMAN. OGnoBnenue ocymectsisiercss depe3 USB-mopt ¢ momornsio
CIENUAIBHOrO MPOrPaMMHOr0 00ECIICUCHHSI, Pa3MEILICHHOIO BMeCTe ¢ (hailiaMi OOHOBJICHHSI.

Jiist ooHOBNeHMs iporpammel ST 400 HeoOX0aMMO:

BBIKJTIOUUTE JIOKATOp (€CIIN OH OBLT BKIIFOUYEH)

C MOMOIIIBFO JTF0OOr0 TOHKOIO OCTPOro HpeMeTa OTKPbITh Kpbiiky USB-mopra,
PACIOIOKEHHYIO NTAHEIN aHTEHHOTr 0 MOXyJisl (pUCYHOK 4, 1103. 9)

noakrounth ST 400 K KOMITBIOTEPY € TIOMOIIIBIO Kabesst ¢ pasbemMom MicroUSB.
BKJIFOYHUTH JIOKATOP

B TeUEHHE 5 CEKyH/[ IOCIIE TOr0 KaK 3arOpPUTCs MHIMKATOP MUTaHuUs (PUCYHOK 4, 1103. 4)
KPaTKOBPEMEHHO HaXaTh KHOIKY

10 UCTEYCHHUH 5 CEKYH/I MHIUKATOP [TUTAHHS TOracHeT (3TO 03HAYAET, YTO JIOKATOP
Tiepeniesn B peKUM OOHOBIICHHUS IIPOTPaMMBI)

BBIKJTIOUUTH IPHOOP

Jlajiee HyXHO CJIeZI0BaTh yKa3aHUsAM, IpejcTaBieHHbIM B (aitie README, Bxomsiemy
B TTaKeT OOHOBIICHUS TIPOTPAMMBI.

BHUMAHMUE!

[Tocne nepesona ST 400 B pexxum OBHOBJIEHUE ITPOT'PAMMHOI'O OBECIIEHEHN A,
nepexox obpaTHo B paboumii pexxum BozMokeH TOJIBKO mocie okoHwyanus mporecca
OOHOBJICHUSL.
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3. SJIEKTPONMUTAHUE

Onexrporuranue ST 401 ocymiecTBisieTcss OT aBTOHOMHOT'O HCTOYHHUKA - IBYX JTUTHI-HOHHBIX
akkymynsaTopoB (tun 18650). B cranmapTHOM KOMIUIEKTE ITOCTaBKU nMeeTcst 4 akKyMyssaTopa.
Bpewmst paboThI TOKaTOpa OT TOIHOCTHIO 3aPSHKCHHBIX aKKyMYJISITOPOB COCTaBIsieT 3-4 daca (B
3aBUCHMOCTH OT pexkuma padotsl). Hanbombmiee nmorpedieHne aeKTpodHEepriuy IPOUCXOIUT B
pexnme AYJINO.

AKKYMYIISTOPBI pa3MenIaloTcest B OaTapeliHoM oTceke OcHOBHOrO Oioka. IIpomece ycraHOBKH
AKKyMYJISITOPOB omvcaH B 11.2.1.

B ST401 peanm3oBana cucrteMa KOHTPOJISI YPOBHS 3apsijia aKKyMyJsITOpoB. [locTosHHO
cersimmiicst nHaukatop POWER (pucynok 4, 103.4), pacrono)XeHHbIH Ha TTaHEeTIH aHTeHHOTO
MOZYJISI, CBHIETEILCTBYET O JIOCTATOYHOM YPOBHE 3apsia aKkKyMmyJsTopoB. [Ipnm m3meHeHwn
YpOBHS 3apsaa Humxke jgomycrumoro, uHaukatop POWER naunmnaer murats. Muranue
nuaukatopa POWER conpoBoxaercss 3ByKoBbIM cUrHaiaoM. [Ipu cHumkeHuM ypoBHs 3apsiza
HIDKE KPUTHIECKOT0, TIPHOOp aBTOMATHIECKH BBIKITIOYASTCsI.

3apsi aKKyMyJISITOPOB HMPOW3BOAUTCS TPH TOMOIIM 3apsAHOTO YCTPOMCTBA, BXOMSIIETO B
KOMIUIEKT TIOCTaBKH. Bpemsi 3apsijia MONHOCTBIO Pa3psHKEHHBIX aKKyMYJISATOPOB COCTaBIISIET
3 yaca. BenencrtBue Toro, 4To B JIOKaTOpE HMCIHOMB3YIOTCS aKKyMYJISATOPBI, He o0Jiajaromiye
«addexrom mamsTH», AOMyCKaeTCs He MOJHBIN 3apsi aKKyMyIsiTOpoB. B aToM ciydae Bpemst
paboTsI ToKaTopa OyIeT MeHbIIIe YKa3aHHOTO BEIIIE.

He nomyckaercst:

- JUIUTEJIBHOE XPAaHEHHUE MOJHOCTBIO Pa3psUKEHHBIX aKKyMYJITOPOB

- JUIUTEJIBHOE XPAaHEHUE aKKyMYJIATOPOB B YCIOBUAX HU3KHMX TEMIIEpaTyp BO3ayXa

- 3aMbIKaHHUE KOHTAKTOB aKKyMYJISITOPOB

- yZapHble BO3/ICHCTBUS Ha aKKYMYIIATOPbI

- TPAHCHOPTUPOBKA JIOKATOPA C AKKyMYJISITOPAaMH, YCTAHOBJICHHBIMU B OTCEKE MUTAHUS.

4. SKCNJIYATAUMNOHHbIE OrPAHUYEHUA

Ilpu okcrulyatauuu Jiokatopa cieayeT coOJioAaTh I[paBWila TEXHUKH Oe30I1aCHOCTH,
MIPUHATBIE TIPH paboTe ¢ nmpudopamu, UMEIOIUMHU OTKpbIThie m3inydarend CBY curnana, a
HUMEHHO:

* He JIOIYCKaTh JJIMTEIBHOrO NPeObIBaHMS JIIO/ICH B HANPABICHUH U3IIydeHHs (TJIaBHOTO
JIETIECTKA JIMarpaMMbl HAIIPABJICHHOCTH AHTEHHOM CHCTEMbI) HA PACCTOSHUH MeEHee
OJIHOTO MeTpa.

* HE HalpaBIIATh AHTCHHY Ha IJ1a3a YEJIOBEKa C PACCTOSHUS OJIMIKE OJTHOIO METpa.

B ciydae TpaHCHOPTHUPOBKM JIOKATOpa MPH TEMIEparype, 3HAUYUTENbHO OTJIMYHOH OT

paboueii HeOOXOAMMO BBIAEPKATh MPUOOP B MOMEIIEHUH TIPH paboyeil TeMneparype B TeUeHUH
JIBYX 4acOB.
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5. XPAHEHUE N TPAHCINMOPTUPOBKA

ST 401 nomkeH XpaHUTHCS B CKIIAJICKOM OTAIUIMBAEMOM ITOMEIICHHN B COOTBETCTBHU C
I'OCT B9.003-80.

TIpu 5TOM JOJKHBI COOTIOATRCS CIIEYIOIINE YCIIOBHUSI:

1) Temnieparypa okpysxkaromieii cpenpi ot 0 o +50°C;

2) oTHOCHTENbHAs BiaxkHOCTh 80% 1ipu 30°C;

3) armochepnoe masienune ot 630 10 820 MM pr. CT.;

4) OTCYTCTBHE B IIOMEIIEHHUH TTAPOB KHCJIOT, IIEJIOYEH U arpeCCHBHBIX IIPUMECEH.

TpaHcropTHpPOBaHKUE JIOKATOPa JIOJDKHO TPOU3BOMUTHCS B TPAHCIOPTHOH Tape JFOOBIM
BHJIOM TpAHCHOpPTa (AaBHAIMOHHBIM - B TEPMETHUYHBIX OTCEKax) IPU YCIOBHH 3aIIUTHl OT
BO3JIEHCTBHST aTMOC(epHBIX ocankoB. [Ipm TpaHCIIOPTHPOBAaHWHM HE JOIMYCKAaTh MaJICHUS U
PE3KHX yIapoB, MPHUBOIIMX K MEXaHHYECKHM TOBPEKICHUSIM. YCIIOBHS TPAHCIOPTHPOBAHHS
B YaCTH BO3JIEHCTBHUS KIIMMATHUECKIX (DAaKTOPOB JIOJDKHBEI COOTBETCTBOBATH YCIIOBUSIM XPAHEHUS
Ha oTkphITOl TwTomaake mo ['OCT B9.003-80. B wacTu BO37eHCTBUS MEXaHUYECKUX (hAKTOPOB
coorsercTBoBath ['OCT B20.57.310-76, B cpeTHUX yCIIOBHSIX.

6. FAPAHTUMAHDbIE OGA3ATE/IbCTBA

ITponsBoauTeNb TapaHTHPYET COOTBETCTBHE KAXKIOr0 BbIyckaemoro jokatopa ST 401 Bcem
TpeGOBaHUAM TEXHHYECKHUX YCIOBHIl B TeueHHe 12 MEeCsLeB cO JHS IPOIAXKH.
ITpousBoauTesb 00SI3yeTCs B TEUSHHE TapaHTHITHOTO CPOKA OCYILECTBIISTh Oe3BO3ME3IHBIH
pemont ST 401, ero BCmoMoraTelIbHbIX U AONOMHUTEIBHBIX YacTeil, BIUIOTH O 3aMEHbI B LIEJIOM.
be3B0o3Me3IHBIN PEMOHT (PEeryanpoBKa) MM 3aMeHa IPOM3BOISITCS TOIBKO MPH YCIOBHH
COOJTIOICHHST ITOTPEOUTENEM MPABHIT OKCILTYaTALNHI, TPAHCIOPTHPOBAHHS U XPAHESHHS, IPH
OTCYTCTBHU MEXaHHYECKHX MOBPEXKICHUI CAMOI0 JIOKATOPA U €ro BCIIOMOTaTeNIBHBIX YacTel, a
TaKKe MPH HATUYHH IPABUIBHO 3aMI0JHEHHOTO FAPAHTUHHOTO TAJIOHA.
IIpousBoaurenb — OOEClIEYMBACT HPEAOCTABICHHE YCAYr IO  [OCIErapaHTHHHOMY
obciyxuBanuio stokatopa ST 401.
TapaHTHiiHbIe 00513aTEILCTBA HE PACIIPOCTPAHSIOTCS Ha SIEMEHTbI IIUTAHHS.
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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’ NLID 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

<3hrs

Operating conditions

— working temperature range +5...+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
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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 NLJD’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.
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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




ST 401 ‘CAYMAN'’ NLID

123

INPUT LEVEL

POWER
rSEARCH
| Auio

[
f-1uninG
1 —10K]

NONLINEAR JUNCTION
DETECTOR

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:

#inFig. 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 maode, 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.

1 2

CAYMAN

Q@A‘l

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).

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.

The other two buttons marked with arrows

Aand v(Z 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.

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

2 3

Fig. 7

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:

» 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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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.

E
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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 g or g (2and 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 LEDSs) 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.
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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 NLJD 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.

Astrong, off-scale response on one of the multi-segment LED gauge bars may be accompanied
by a much weaker one on another. As arule, 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 noscaling-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.
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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 #

0 1 2

gauge bar # in SEARCH mode

3

4| s

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.

2.7. Program Updates

ST401 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 ST401, set it to

SEARCH, then press A 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 401 CAYMAN" section) and installed through the USB port
with the installer enclosed with the update files.

In order to update the ST 401 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 ST401 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 A ; 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 401 Cayman can only be switched
into operation again upon completion of the update installation.

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.
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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.

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 1m.

* 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 ('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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