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Quattro TV channel amplifier at440 [EN|

Product description

The at440 is intended to filter and equalize UHF TV channel 21 — 60 (470 — 790 MHz) signals before distribution in MATV
or IRS network.

The at440 has four fully independent agile TV filters/amplifiers in one unit. Each filter consists of an AGC (Automatic Gain
Control) circuit, SAW (Surface Acoustic Wave) ultra high selective filter, IF (Intermediate Frequency) offset control circuit,
adjustable output attenuator and controllable +12 V DC feeding circuit for preamplifier (Figure 1).

This at440 can be used as stand-alone unit or as a modular system powered from single power supply (Figure 3).

The amplifier is intended for indoor use only.

The at440 can be mounted directly on a headend board, mounted on a bracket or mounted on standard DIN rail.

Safety instructions

Installation of the amplifier must be done according IEC60728-11 and national safety standards.

The amplifier is powered from a 12 V power supply unit. This voltage is not dangerous to life.

The power supply unit must have a short circuit and overload protection.

Any repairs must be made by qualified personnel.

Do not connect the 12 V power supply unit into the mains socket until all amplifier cables have been connected
correctly. The mains socket of PSU +12 V must be easily accessible.

To disconnect the amplifier power completely, disconnect the power supply from the mains.

Do not expose this amplifier to moisture or splashing water and make sure no objects filled with liquids, such as vases,
are placed near or on the unit.

Avoid placing the amplifier next to heat sources such as central heating components or in areas of high humidity.

Keep the amplifier away from naked flames.

If the amplifier has been kept in cold conditions for a long time, bringing it into a warm environment may cause
condensation, so allow it to warm up for no less than 2 hours before plugging into the mains.

Ventilation should not be impeded by covering the ventilation openings with items, such as newspapers, table-cloths,
curtains etc.

Mount the amplifier in a vertical position only to allow the free flow of air through the unit. If installing in a 19” rack
system additional forced air cooling fans may be required (see Table 2 - operating temperature range).

Always allow 10 cm of free space from the top, front and bottom of the unit to enable any heat to be dissipated.
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7 - power distribution bus connector (under the cover)

Figure 1. External view and structure diagram



Installation instructions

Read the safety instruction first.

DC power should be connected, after at440 is mechanically placed into position (Figure 2, 4) and connected (Figure 3).
Menu settings are ready for user updates.

If RF IN loop-through connector [5] is not used, it must be terminated by the 75 Q isolated/DC blocked terminator supplied
(Figure 3). Performance may be degraded if this connector is not terminated.

Switch off RF for unused amplifiers.

ATTENTION!

1. RF output is switched off as a default.

2. RF output level of the amplifier should be set after half an hour of warm-up.

3. Set the difference of the RF output level of any channels to within 2 dB of each other. This is very important
where adjacent channels are used.

4. Only use 75 Q terminator with DC isolation.

5. The signal level difference between channels at the RF input should not exceed 15 dB in 470-790 MHz.

MOUNTING

The module or mounting bracket must be fixed with steel screws @ 3.5-4 mm. The screws are not included in a package.
Mounting bracket on DIN rail should be connected to main potential equalization bus.

Mounting on a wall by screws Mounting on a bracket (supplied)
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Figure 2. Mounting of amplifier
Connection of cables Requirements for external power supply unit (PSU)
 Output voltage +12V £ 0.5V
* Ripple at single and/or double mains frequency < 10 mV p-p
* Ripple & noise <100 mV p-p
UHF * Short circuit protection
* Double insulated (marked @ )
* Meet EN 55022 class B conducted emisions requirements,
“ 55 55 measuring with grounded load
©®
power distribution bus Bl i
(ordering number 21882) = =
DC input
I ©
75Q @_
DC isolateda ™ RF output
(supplied)

(] =] (] ]

quick coaxial bridge
(supplied, ordering number 21881)

Figure 3. Powering of amplifier



Mounting on DIN rail

1.1 2+

Figure 4. Mounting to DIN rail

Figure 6. Mounting or removing to/from
DIN rail of plastic spacers (supplied).

Figure 5. Mounting from DIN rail

Default settings
The amplifier is supplied with the following default settings:

F1,F2, F3, F4 Displayed Display meaning
UHF channel (21-60) = Channel 21

Output attenuator (00-10) dB HHH 0 dB attenuation

RF output (on/oF) oF (RF off) RF is turned off
Offset (-2 2) 0 (see table 1) RF offset 0 MHz

DC on RF input (0 /12) H DC on input set to OV

Offset tunning

Displayed | Shift,
MHz
0 0
1 +0.125
2 +0.25
-2 -0.25
-1 -0.125




OPERATING

Settings menu
To enter setting mode, press any keyboard button. The dC
(0V/12V on RF input), F1 (filter1), F2 (filter2), F3 (filter3), F4
(filter4) can be accessed by pressing (¥ -minus or A - plus) keys.
To enter dC mode, “ENTER’ key must be pressed. dC value

Power Up

(OV/12V) can be set by pressing (¥ -minus or A- plus) keys. o
To confirm the voltage setting “ENTER” must be pressed. The [
display will jump back to dC mode. Y
To enter F1 (filter1) setting the “ENTER” key must be pressed. o & o F o| P2 o F3 P >
Set channel vglue (21-60) by pressing (¥ -minus or A- plus) l
keys. To confirm the channel value the “ENTER” must be
pressed. o 2 2! 24 2
Set the output attenuato_r value (00-10) by pressing (¥ -minus l
or A- plus) keys. To confirm “ENTER” must be pressed. Set e v e o
RF (on/ oF) by pressing (¥ -minus or A- plus) keys. To confirm o - - o
“ENTER” must be pressed. _ _ l l l l
Set offset value (see table 1) by pressing (¥-minus or A-
plus) keys. To confirm “ENTER” must be pressed. The display oF oF oF oF
will return to the F7 main sgtting menu. Now dC, F1, F2, F3, l l l l
F4 can be selected by pressing (¥ -minus or A- plus) keys. 5 5 o 5
NOTE! DC "ON" can damage some devices in the RF input.
ENSURE DC “12” IS ONLY SELECTED W!-IEN POWERING l l l l
A MASTHEAD PRE-AMPLIFIER. If the unit is untouched or
un-attended for 10 minutes, all parameters and settings will be
stored and sleep mode ("- -") activated.
To leave sleep mode, press any keyboard button.
The at440 has overload or short circuit protection for RF input,
DC output connectors [1] (Figure 1.)
Technical specifications
Sections 4
Tuning range of channels 470-790 MHz (21-60 ch.)
RF input TV standard (pr) DVB-T
channel bandwidth 8 MHz
level/impedance 50-75 dBuV/75 Q
frequency range of RF distribution 47-790 MHz
loop through gain 0+15dB
return loss >10dB
RF output level/impedance, typical 82 dBuV/75 Q
MER of DVB-T signal > 36 dB (input signal MER 38 dB)
frequency range of RF combining 47-2150 MHz
DC pass through, max. 0.3A 24V
combining through loss Terr/SAT 1.5/2.5dB
level adjustmentrange  (pr) 0+-10dB by 1 dB step
return loss >10dB
Noise figure 8 dB
Selectivity, typical 40 dB, = 2 MHz from 8 MHz bandwidth border
Offset* + 1 MHz by 0.125 MHz step
Spurious signals level <-55dBc
Mirror channel selectivity > 60 dB
Flatness of channel bandwidth, typical +1.5dB
DC feeding for external (pr) 12V ===0.1 A max.
Supply voltage 121V
Current consumption** ==0.85A
Operating temperature range 0°+ +50°C
Dimensions/Weight (packed) 198x107.5x48.5 mm/1 kg

* the offset is used for fine tuning of the channel frequency response

** with max. external DC load

software control
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Vers. 1.03

YeTbipexkaHanbHbIn ycunutens at440

HasHauyeHue mn3genua

YeTblpexkaHanbHbIN ycunutens npegHasHavyeH Ans unsTpaunn u BblpaBHUBaHuUs curHanos UHF kananos
21-60 (470-790 MHz) nepep pacnpegeneHmemM B cuctemax KonnekTuBHoro npvema tenesugeHns unm IRS (MHterpnposaHHas
Cuctema lNprema) cetax.

YeTblpe He3aBWCHUMbIX NepecTpamBaemMblx TB dwmnsTpalycmnuTens BCTPOEHHbI B 0AMH Mogyfb. COCTOAT U3: cxembl
APY (ABTomatnyeckasn PerynupoBka Ycunenus), MNMAB (IMoBepxHocTHas Akyctuyeckas BonHa) cdunbsrpa ¢ CBEpXBbICOKON
CENEeKTMBHOCTBIO, Lienn ynpaeneHns cmelueHuns MY (MpomexyTouHon YacToTbl), perynnpyemMoro BbIXOOHOrO aTTeHiaTtopa u
+12 V uenv nutanusa ana npegycunutens (Puc. 1).

YennuTenb MOXeT ObITb UCMOMb30BaH B KA4E€CTBE CAMOCTOSATENBHOMO O10Ka, a Takke Kak MogyfbHas cucteMa, nuraemas
OT OOHOro UCTOYHMKa NuTaHus (Puc. 3).

YevnnuTens npegHasHaveH paboTtaTth B 3aKpbITOM NOMELLEHUN.

Yennutenbs MOXeT ObITb NPUKPENNEH HEMOCPEACTBEHHO K MOBEPXHOCTU, Ha yrornbHuke unu k nnadke "DIN rail".

UHCTpYKUMA no anekTpobesonacHOCTH

WHcTannauusa yeunutensa gormkHa 6biTe NpoBedeHa B cooTBeTcTBMM ¢ TpebosaHusamu IEC60728-11 1 HaumoHanbHbIX
cTaHgapToB 6e30nacHoOCTM.

Yeunutens paboTaeTt oT MCTOYHUKA NuTaHus +12 V. HanpspkeHve He npeacTaBnseT OnacHOCTb AN XKU3HW.

McToYHMK nnTaHmsa +12 V gomKeH UMeTb 3aLmuTy OT KOPOTKOro 3aMblKaHusi U neperpysku.

PemMoHTUpoBaTh ycunuternb MOXET TOMbKO KBANUMULMPOBaHHbIA NEPCOHar.

He nogkntovanTe nctovHuka nutaHmsa +12 V B ceTb, NOKa He NOAKHYEHHbI BCE COEANHEHUS MOAYEN.

PoseTka nctouHuka nutanust +12 V gomkHa 6biTb Nerko 4ocTynHa.

McTouHUK nuTaHusa +12 V OT CETM NOMHOCTLIO OTKMHYAETCS C MOMOLLIbI BUMKN NMUTaHKUS.

He ycTaHaBnuBavite ycunuTenb B MecTax rge eCTb BO3MOXHOCTb MonagaHus 6pbiar unu kanens Bogbl.

He ctaBbTe cocygoB (Hanp. Ba3) C BOAOW UMW APYTMMU XUAKOCTAMM BOAM3K ycunuTens, 4tobbl nsbexare nonagaHus
XUOKOCTEN BHYTPb YCUNUTENS.

He yctanaBnuBanTe ycunutens B613m npnbopoB OTOMMEHUS, @ Takke B NOMELLEHUSAX MNOBbLILUEHHON BIIAXXHOCTW.

Ha ycunutene He JOMKHO OblTb MCTOYHUKOB OTKPLITOrO MflaMeHu, Hamnp. Takux Kak cBeva.

Mocrne ANUTENbHOrO XpaHEHUs! YCUIMTENS NpW HU3KOW TemnepaTtype, HeobxoanmMo nepes BKIIOYEHNEM BblAepKaTb ero
B TEMNSIOM MOMELLEHNM HE MEHee [BYX 4YacoB.

He 3akpblBanTe BEHTUALNOHHbIE OTBEPCTUSA YCUNUTENSA NOCTOPOHHMUMM NPeaMeTaMu, Hanp. raeTaMmu, LUTopamu.

Mpn MHCTaNNAUMK KpenuTe ycunutenb B BEPTUKANbHOM MOSOXKEHUN.

Caepxy, cnepeamn U CHU3Yy yCTaHOBINEHHOTO YCUNUTENST LOMKHO ObiTb He MeHee 10 cM cBo6OAHOrO NPOCTpaHCTBa.
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— ©) » 6 3 - AByxpaspaaHbI HAMKaTOP
4 - HanpsbkeHus nuTaHnsa +12 V (BUHTOBOM pasbem)
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6 - » - PY Bebixog (F pasbem)
7 - pa3beMm LWUMHbI MMTaHKS (No4 KPbILLKOW)
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MHCprKLlMiI no MHCTannaAuuun

Mepen HavyanomM paboTbl NPOYTUTE MHCTPYKLMIO MO 3KCMyaTaunm 1 anekTpobe3onacHoCcTy.

HanpspkeHne nuTaHWs JOMKHO ObiTb NOAKMYEHO nocrie Toro, kak at440 Oyger ycTaHOBMEH B COOTBETCTBYHOLLYHO
nosuuuto (Puc. 2, 4 n nogkntodeH Puc. 3). Nocne 3Toro, yctaHaBnmMBaeTCs MEHIO HOPMarbHOIo pexnma paboTbl 1 BO3MOXHA
HacTpoKnKa napameTpoB notpebutenem.

Ecnu Bxog RF IN [5] He ucnonbayeTcs, k HeMy HE0BXOAMMO NOAKITHOUUTL U30MNMPOBaHHYHO MO NOCTOSAHHOMY TOKY Harpy3sky
75 Q, Bx0oOALLYO B KOMMMEKT noctasku (cMm. Puc. 3).

Bbikntounte PY Heuncnonb3yemoro ycunurens.

BHUMAHMUE!

1. UsrotoButenem, npu Bbinycke moayns, PY Bbixon BbIKIHOYEH.

2. Bpems yctaHoBneHus ypoBHa PY curHana ycunutens 0.5 yac.

3. PasHuua mexpgy ypoBHsimu PY curHanoB Ha Bbixofe NobbIix KaHanoB AoMmkHa ObITb B npegenax 2 dB gpyr or
apyra. 3To o4eHb BaXHO, KOrAa UCMONb3YTCA coceqHUE KaHanbl.

4. He ncnonb3yunTte Harpysku 75 Q 6e3 n3onsuum no NnoCTOAHHOMY TOKY.

5. Pa3Huua BxogHoro ypoBHA PY curHana mexay kaHanamu He gomkHa npesbiwatb 15 dB npu 470-790 MHz.

KpenneHue

Mpukpenute ycunuTenb UM YrofbHKK K CTEHE CTanbHbIMU GonTamm unu camopesamu guameTtpom 3.5-4 mm. KpenexHble
3NEMEHTbI HE BXOAST B KOMMIEKT MOCTaBKM.

YronbHuk nnu nnadka "DIN rail" gomkHbl OblTe NOACOEANHEHBI K OCHOBHOMW LUMHE BblpaBHUBAHWS NMOTEHLMANO0B.

ernnel-wle K CTeHe camMmope3amMmu ernneHMe Ha yronbHuke (BXO.DMT B KOMMNEeKT I'IOCTaBKVI)
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MepneHanKynspHo K cTeHe MapannenbHo k cTeHe
Puc. 2. KpenneHue ycunumens
MoakntoyeHune kabenewn Tpeb6oBaHMA K BHELUHEMY UCTOYHUKY nuTaHusa (PSU)
* BbixogHO€e HanpsikeHne +12V = 0.5V
* [ynbcauum Ha OCHOBHOW
UHF n/vinu BONHON YacToTE CETU NMUTaHNUS <10 mV p-p
* Mynbcauun n wym <100 mV p-p
* 3allmMTa OT KOPOTKOrO 3aMblKaHUs
« [1BoNHast n3onauusa (MapKMpoBaHHbIN @ )
ﬂ ( ) H H ( ) “ * Momexu B ceTb cooTBeTcTBYOT EN 55022 knacc B,
© n3Mepsisi Npy BKIIOYEHHOM 3a3eMreHun
LnHa NTaHnA 4 i
(Homep 3aka3a 21882) g 2 i
DC Bxop
I ©
E @—> P4 Bbixoa
75 Q Harpy3ka == ang
n3onmnposaHa
M0 MOCTOSIHHOMY TOKY KoakcuanbHasi nepemblyka

(BX0OAWT B KOMNNEKT nocTaeky) (1 BXOAWT B KOMMIEKT NOCTaBKM,
HoMep 3aka3a 21881)

Puc. 3. MNumaxue ycunumerns



KpenneHue k nnaHke"DIN rail"

Puc. 6. KpenneHue unu 0emoHmax K/nubo
¢ "DIN rail" nnacmukoebix ecmagok
(8x00s5m 6 KOMI/IeKm ocmaskuy).

Puc. 5. flemoHmaxx ¢ nnaHku "DIN rail”

KoHdurypaumsa msrotoButens
|/|3FOTOBVITeJ'IeM, npn BbINyCKe YCUNuUTern4, BbiICTaBlieHbl crnefyrLwine BermiMy4nHbl napamMmeTpoB:

F1,F2,F3, F4 OTobpaxeHue 3HaueHue
Ha MHAMKaTope oTobpaxeHus
UHF kanan (21-60) 21 Kanan 21
BbixogHow atTeHoatop (00-10) dB oo 0 dB ocnabnenune
P4 Bbixog (on/oF) oF (RF off) PY BbikntoyeH
CwmelueHune (-2 2) 3 (cm. Tabn. 1) P4 cmewwerne 0 MHz
DC Ha Bxoge P4 (0 /12) o DC Ha Bxoge yctaHosneH 0V

N3meHeHme cmelleHus

OtobpaxeHo | Cpawr,
MHz
0 0
1 +0.125
2 +0.25
-2 -0.25
-1 -0.125




YMNPABJIEHUE

MN3meHeHne ycTaHOBOK

BknounTe, HaxxaB noOyro KHOMKY ynpaeneHus. MNapameTtpbl
dC (0V/12V Ha Bxoge PY), F1 (dunetpl), F2 (dunetp2), F3
(dynbTp3), F4 (bunnbtp4) BoibMpatoTcsa Haxmmas kHomku (W -MUHYC
N A- nnwc).

[ns Bxoga B pexum yctaHoBku dC, Haxxmute kKHonky “ENTER”.
3HaveHne dC (0V/12V) MOXHO yCTaHOBUTb Ha)KaB KHOMKW
(V-muHyc unu A- nnioc). Ina nogTBepXaeHUs HacTPONKM
HanpskeHns Heobxoaumo HaxaTtb “ENTER”. ucnnen nepenget
B pexum dC.

Onga yctaHoBkn F1 (punbtp1) Haxate “ENTER”. YcTaHoBuUTE
3HayeHwue kaHana (21-60) HaxxaB kKHonku ( 'V -MUHYC U A - NC).
[na noaTBepxaeHus 3HadeHnn kaHana Haxmute “ENTER”.

YcTaHoBUTE 3HayeHue BbIXOAHOro atteHwoaTopa (00-10)
Haxxumas kHonku (' V-MuHyC unun A - nntoc). [1ns nogTeepxaeHns
HaxmvuTe “ENTER”.

Yctanosute PY (on/oF) Haxumas kHonku (V¥ -MUHYC Unn A -
nntoc). Ana nogreepxaeHns Haxmute “ENTER”.

YcTaHoBUTE 3Ha4YeHne cMmelleHns (cMm. Tabnuuy 1) Haxumas
kHomMKu (¥ -MUHYC UK A - nftoc). [ina noaTBepXKOEHUS HAXMUTE
“ENTER’. Ancnnen nepengert B rmasHoe meHo F1. Tenepb dC,
F1, F2, F3, F4 MOXHO yCTaHOBUTb HaxaB KHOMKW ( 'V -MUHYC 1rn
A - nnioc).

NMPUMEYAHME! DC "ON" Ha Bxofe PY (T /¢ 2 MmoXeT npuBecTu
K nospexageHuto BHewHux yctponcts. YBEAUTECH, YTO DC
“12” BbIBPAH TOJNNIbKO ONA NMUTAHUA MAYTOBOIO
NMPEOYCUINMUTENA. Ecnu B TeyeHnn 10 MUH. HM oaHA U3
KHOMOK He Obina Haxara, ynpasreHne yCUnuTens nepexoauT B
OEXYPHbIA pexum (- ).

[nsa BbIxo4a 13 AEXYPHOrO pexmMma HaXMUTE o0y KHOMKY.

Power Up
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at440 ymeeT 3aLUMTy OT KOPOTKOrO 3aMblKaH1s 1 MePErpy3km no nocTosiHHoMy Toky Ha PY Bxoge, DC Bbixoae [1] (Puc. 1.)

TexHUYecKkne xapakTepuCcTUKU

Cekunm 4

HacTOTHbIN nana3oH NepecTpoikM KaHanoB 470-790 MHz (21-60 kaH.)

PY exon TB crangapT (pr) DVB-T
LUMPUHA NOMOCHI 8 MHz
YPOBEHb/MUMNEAHC 50-75 dBuV/75 Q
nonoca YacToT pacnpenenexns
P4 curHana 47-790 MHz
K0adphuLMeHT nepeaaun
BXOHOr0 OTBETBNEHMSA 0+1508
BO3BPATHbIE NOTEPH >10dB

PY Bbixon YPOBEHb/UMNEJAHC, TUMNYHBIN 82 dBuV/75 &
MER curxana DVB-T > 36 dB (BxopHow curhan MER 38 dB)
B%HSEEHL;%TOT CyMMUPOBAHNS 47-2150 MHz
NPOXOAHOM TOK, HANPSKEHHE 0.3 A, 24 V maxc.
MPOXOMIHbIE MOTEPH 15/25 dB

CymmupoBanns PY Terr/SAT

npefenbl perynupoBaHus
BbIXOAHOIO YPOBHSI

0+-10dB ¢ warom 1 dB

BO3BPaATHbIE NOTEPU

>10dB

KoadbhuumeHt Lyma

8 dB

CenekTMBHOCTb, TUMMYHAS

40 dB, = 2 MHz 0T rpatuusl nonockl 8 MHz

CmeLLeHne™

+ 1 MHz ¢ warom 0.125 MHz

YDPOBEHb NOMeX CHrHanoB < -55dBc
(CenekTMBHOCTb 3ePKaNbHOM0 KaHana > 60 dB
HepaBHOMEPHOCTb B NONOCE KaHana +15dB

(pr)

[TaHve BHELLIHMX YCTPOVCTB

12V ==0.1 A mac.

HanpsixeHue nutanug; lMotpebngemblit ToK™™

12V+1V, ==085A

[vana3oH paboyux Temneparyp

0°+ +50°C

['abapuThl/Bec (B ynakoBke)

198x107.5x48.5 mm /1 kg

* CMELLEHMe NPeaHasHayeHo ans nnaBHOM PerynupoBkm kaHana A4X
** ¢ MaKC. BHELLHe Harpy3akow no T

NepeKntovaeTcs NporpammHbIM NyTem
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This product complies with the relevant clauses of the European Directive 2002/96/EC. The unit must be recycled
or discarded according to applicable local and national regulations.

Equipment intended for indoor usage only.
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This product is in accordance to following norms of EU: EMC norm EN50083-2,safety norm EN60065 and RoHS norm EN50581.

This product is in accordance with Custom Union Technical Regulations: “Electromagnetic compatibility of technical equipment*
CU TR 020/2011, “On safety of low-voltage equipment* CU TR 004/2011.

=

This product is in accordance with safety standard AS/NZS 60065 and EMC standards of Australia.

[aHHbIi NpoAyKT cooTBeTCTBYET TpeboBaHnsam EBponenckon Oupektusbl 2002/96/EC. YCTpoMCTBO AOMKHO BbITh NepepaboTaHo nnm
YTUMN3NPOBAHO B COOTBETCTBUW C MECTHLIMM U PEervoHanbHbIMK NpaBuiamu.

O6opynoBaHue npeaHasHavyeHo paboTaTtb B 3aKpbIThbiX MOMELLEHUSX.

[aHHbI NpoAYKT COOTBETCTBYET crieaytowmm HopMmam Esponerickoro Coto3a:
anekTpoMarHuTHor coBmectumoct EN50083-2, 6ezonacHocT EN60065 n RoHS EN50581.

[laHHbI NPOAYKT COOTBETCTBYET TPEOOBAHUSIM TEXHUYECKMX pernameHToB TamoxeHHoro Coto3a: “OneKkTpoMarHuTHas
COBMECTUMOCTb TexHu4eckux cpeacts” TP TC 020/2011, “O 6e3onacHocTn HU3koBonbTHOro obopynosaHus TP TC 004/2011.

[aHHbI NPOAYKT COOTBETCTBYET HOpMam BesonacHocTy no ctangapty AS/NZS 60065
1 HOpMam 3MneKTPOMarHUTHON COBMECTMMOCTM MO CTaHaapTam ABCTpanuu.

p=av B

lapaHTUA 12 mecAUeB ¢ gaTbl NPOAAKM.

[ata npopaxu: CepuitHbIi HOMep: M.I.
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