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NMPEAYNPEXOEHUA

YcTaHoBKa MoaynAa OoJiKHa Npon3BoANTLCA KBaJ'II/I(bI/ILI,VIpOBaHHbIMI/I cneunanmnctamMmm.

Bo wu3bexaHne pucka coBepLUEHUsT BO3MOXHbIX OLKMOOK, KOTOpble MOryT MpUBECTU
K HenpaBunbHOM paboTe o6OpyaoBaHMA UM Aaxe K ero noBpexaeHuo, Heobxoammo
A0 YyCTaHOBKM YCTPONCTBA O3HAKOMUTLCS C HACTOSALLMM PYKOBOACTBOM.

Bce AneKkTpocoeanHeHuns OOJDKHbI npon3BoaAnNTbCA TOJ1bKO npu OTKIMHOYEHHOM
ANEeKTPOrnnTaHnn.

3anpeltaeTcss BHOCUTb B KOHCTPYKLMIO YCTPOMCTBA Kakue-nmbo HeaBTOPM3OBaHHbIE
npou3BoauTENEM WU3MEHEHUA W CaMOCTOSTENIbHO MPOU3BOAUTL €ro PEMOHT, TaK Kak
3TO OAHO3HAYHO C NOTEPEN rapaHTUMHbBIX Npas.

Moaynb paboTaeT TONbKO C aHaNoroBbIMW AaOOHEHTCKUMWU NUHUAMU. [logknoyeHune
HenocpeacTBEHHO K uudposon cetu (Hanp., ISDN) mMoxeT npvBecTM K MNOBPEXOeHUto
ycTponcrtaa.

OTUKeTKa yCTPOMCTBa pa3MeLleHa BHU3Y Kopryca.

B yctponctee ncnonbayetca FreeRTOS (www.freertos.org).

Komnanna SATEL ctaBuT cBOEN LENbO NOCTOSIHHOE COBEPLUEHCTBOBAHME KavyecTBa CBOMX
N3gennn, YTo MOXET NPUBOANTDL K UBMEHEHUSIM B TEXHUYECKUX XapaKTepucTukax
N nporpammHom obecneyeHnn. MHdbopmauuto 0 BBEAEHHbIX U3MEHEHUAX Bbl MoXxeTe HanTn
Ha Beb-canTe:
http://www.satel.eu

Hactoswwmm komnaHuusa "SATEL sp. z 0.0." 3asaBnfAeT, YTo MOAYNb COOTBETCTBYET
OCHOBHbIM TPeboBaHUAM M APYrMM COOTBETCTBYHOLLUM NOMOXeHUAM [IMpeKTuBbI
CoBeta EBponbi 2014/53/EU. [leknapauusa o COOTBETCTBMU HaXOAMUTCA Ha canTe
www.satel.eu/ce

B pykoBoAcCTBe MCMonb3yloTcs cneayolime o603HauYeHus:
- MpUMeYaHue;

A - BaXHas MHopMauus NnpeagynpeanTeNnbHOro Xxapakrepa.




HacTtosiwee pykoBOACTBO COAEPXUT UHpopmaumo 06 ycrtaHoBke wmoaynen GSM-X
n GSM-X-ETH. [ononHutenbHyo uMHGOPMaLMIO O HACTPOMKEe M 3SKcnnyatauuu moaynemn
MOXHO HaMTW B PYKOBOLCTBE MO 3KChyaTauun, JOCTYNHOM Ha cante www.satel.eu

1. YctaHoBka moayna GSM-X

A Bce ANeKTpocoeaANHEeHUA AO0JTIXHbl NPON3BOAUTLCA TOJILKO NMPU OTKNHYEeHHOM
ANEeKTponnuTaHumn.

He pekomeHayeTcA BKNW4YaTb nNUTaHWe YCTpoucTBa 6e3 NOAKIHOYEHHOMN
BHELUHEN aHTEeHHbI.

Cucrtema, K KOTOpOM p[ONKeH ObITb NOAKMIOYEH MoAyNb, AOMMKHA ObITb
OCHalleHa:

e ABYXMNOMIOCHbIM aBTOMaTU4Ye€CKUM BbIKNOYaTeNneM C U30MnsLMEeN KOHTaAKTOB
KaK MUHUMYM 3 MM.

e 3alUTOM OT KOPOTKOro 3amMmbiKaHuUsAA B Buge nnaBkKoro npegoxpaHumtens 16 A.

Mogynb GSM-X pomkeH ycTaHaBnNMBaTbCA B 3aKPbITbIX MOMELEHUSX C HOpMasrbHOW
BNa)XHOCTbO BO3Ayxa. BblbMpass Mecto MoOHTaxa, criegyeT MOMHWUTb, YTO TOSCTble CTEHbI,
MeTannuMyeckme CTEeHKM W Mp. YMeHblawT paguvyc [Oencteus  paguocurHana.
He pekomeHayeTcs ycTaHaBnvBaTb YCTPOWCTBO BOMM3M 3NEKTPUYECKMX CUCTEM, TaK Kak
3TO MOXET CTaTb NPUYNHOW HENPAaBUbHOIO (PYHKLNOHMPOBAHUS YCTPOUCTBA.

1.1 KabenbHas npoBoakKa

K mecty MoOHTaxa mogynsa nogseguTe kabenu, C MOMOLLBI KOTOpbIX Moaynb Oyaet
MOOKMIOYEH K oOcTanbHblM  ycTpomctBam. [lpoBoga He  OOMKHbI  MPOBOAUTLCSA
B HENOCPEACTBEHHON ONM30CTU 3NEKTpuYeckux kabenen, B YaCTHOCTM MPOBOAOB NUTAHUSA
YCTPOMCTB 60MbLION MOLLHOCTU (Hanp., anekTpoaBuraTenen).

CnegyeT ncnonb3oBaTb MPOCTON HE3KPAHUPOBAHHLIN Kaberb.

1.2 MoHTax Kopnyca

Mogyns GSM-X noctasnsietcs B kopnyce OPU-2B.

Takxe mMoOynb Moxem ycmaHaenueambscsi 8 kopriyc OPU-4 P komnaHuu SATEL.
MoHmax e amomMm Koprnyce He pekomeHOyemcs, ecrnu Ha nname OO/KeH
ycmaHasrueamscsi MoOyrib GSM-X-ETH unu moQyrb OormkeH numambscsi om 6r10Ka
numadus, nodKIYeHHo20 K pasvemy APS (Hanp., APS-412). B criydae MOHmMaxa
8 kopriyce OPU-4 P cnedyem niporiycmums HuXecrnedyrouwiee ornucaHue u criedogams
UHgopmauyuu, codepxxawelcs 8 UHCMPYKUUU Ha 3mom Kopryc.

Cnerka BbIKpyTUTE LWYypYnbl, 6roK1pYOLLME KPbILLKY Kopryca, U cHuMuTe ee (puc. 1).
MNMoaHecHTe OCHOBaHWE KOpryca K CTEHE U OTMETLTE MOMOXEHNE MOHTaXHbIX OTBEPCTUIN.
MpocBepnuTe B CTEHE OTBEPCTUS NOA pacropHble arbenu.

B ocHoBaHuM kopnyca noarotoBbTe OTBEPCTUE / OTBEPCTMS Noa Kabenu.

MpoBeauTe NpoBoaa Yepes OTBEPCTNE B OCHOBaHUM Kopryca.

C nomoLblo LWYpYNnoB U pacnopHbIX Atobenein NpukpenuTe OCHOBaHMWE Koprnyca K CTEHe.
Cnepyet MCnonb30BaTb MOHTaXHble NPUHaONEXHOCTH, nogoGpaHHble
K XapaKTepuUCTMKaM MOHTaXXHOW NOBEPXHOCTU (OOHW B crydyae 6ETOHHON UMK KMPNNYHON
CTEeHbl 1 Apyrve B cny4ae rmrcokapToOHHOW CTeHbl Unu gepesa np.).
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Puc. 1. OTtkpbiTne kopnyca OPU-2B.

1.2.1 dnemeHTbI B KOpnyce
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Puc. 2. Mogynbs GSM-X B kopnyce OPU-2B.
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OCHOBaHMe Kopnyca.
nevyaTtHada nnarta.
aHTEeHHa.

TaMI'IeprIIZ KOHTAaKT, KOTOprIZ MO>XHO NOAKITH4YNTb K OAHOMY 13 BXOO0B MoAyIA.

1.2.2 MevyaTHaA nnarta
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Puc. 3. lNMeyaTtHas nnata moayna GSM-X.
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Kabenb aHTEeHHbI.

ceetoanon SIM1. Ceetoanopn ropuT, Korga Kkaprta, ycTaHoBreHHas B gepxartene SIM 1,
aKTUBHA.

pasbeM, NpeaHasHavYeHHbIN 45 yCTaHOBKU KapTbl SIM1.
pasbeM, NpeaHasHa4YeHHbIN ANsl YCTaHOBKU KapTbl SIM2.

ceetoagnon SIM2. Ceetoanop ropuT, Korga Kkaprta, ycTaHoBreHHasi B gepxartene SIM 2,
aKTUBHA.

cBeToanoanl, I/IH(*)OpMI/IpyIOUJ,I/Ie O COCTOAHUN MOoAOYIA.

wtblpbkn RESET, nossonswowue 3anyCtuTb aBapunHylo npoueaypy OOGHOBNEHUS
MUKpOMNpOorpaMmbl  MOAYNS. 3amblkaHuMe LWTbIPbKOB BKIKOYAET B MoAyne pexum
CTAPTEP, B koTOpOM MOAYb XOeT 0OHOBMNEHNA MUKPONPOrpaMmmbl.

nopt RS-232.
USB MINI-B-pasbem.
pasbeM APS ans nogkntoyenns BN komnanun SATEL (Hanp. APS-412).

pasbembl Ana nogkntoyeHns mogyna GSM-X-ETH.

OnucaHue Knemm

IN1..

.IN4 — 30HHbI.
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COM — macca (0 B).

OC1...0C4 — Bbixogbl TuMna OC "OTKpbITbIA KOMNEKTop" (B aKTMBHOM COCTOSAHUM
3aMblKaemble Ha maccy).

AUX — BbIXxog nutaHma +12 B DC.
+12V — BXxoj nutaHusa +12 B DC (15%).

= — 3awuTHaga knemma tenegoHHOro Moaynsa aBTOAO03BOHA (NOAKNOYAaTb TOSMbKO
K 3awmTHOMY KOHTYpYy PE cetn 220 B AC).

R-1, T-1  — BbiIxog TenedOHHOW NUHUK (ANA NOAKMNIYEHUs TenedoHa unuM yCTpouCTBa
C TenedoHHbLIM MOAYyfeM aBTOAO03BOHA, Hamp., MNPUEMHO-KOHTPOSIbHOIo
npunbopa).

RING, TIP — Bxop aHanoroBow TeneOHHON NIMHMK (TOPOACKON).

1.2.3 AHTeHHa

Mogynbe GSM-X noctaBnsieTcsi C aHTEHHOW BHYTPU Kopriyca. 3Ty aHTEHHY MOXHO 3aMEHUTb
OPYron aHTEeHHOW, YyCTaHaBiMBAeMOW Ha KOpMNyc, WKW aHTEHHOW, npefHa3Ha4YeHHOoMn
ANA MOHTa)ka Ha pacCcTosiHMM OT Kopnyca. B Takom criydyae HeobxoanmMo NpuMeHUTbL agantep
IPX-SMA.

PekomeHayeTcs MCMNofb30BaTb BbIHECEHHYKD aHTEHHY B Crydae Hamnuuus Ha obbekTe
TONCTbIX CTEH, METANNMYecKUX CTEHOK W T.M., TaK Kak OHW YMEHbLUAT paauyc AeUCTBuS
paguocurHana.

AHTEHHY Henb3s ycTaHaBnMBaTb MapannenbHO K NpoBoAaM 3feKTPUYecKor craboTO4HOM
CUCTEMbI, TaK Kak 3TO MOXET CTaTb NPUYMHON MOMEX.

1.3 MopknioyeHne aHanoroBon TenegoHHON NIMHUN

A Moaynb paboTaeT TONbKO € aHarnoroBou TeneoOHHON NIMHMEN.

Mexay moaynem u Bxoasien TenedoHHON NMHMEN HeNb3s NOAKIIYaTb Apyrmue
TenedoHHbIe YCTPOUCTBA.

Heo6xoaumo npouHcopmMupoBaTb nonb3oBaTensi 0 cnocobe NOAKNHOYEHUA
Moayns K TenedOoHHON CeTu.

GSM-X

AHANOrOBAA
TENEGOHHAA NMHIAS

~_ R

= | R-1| T-1 |RING| TIP

PE

Puc. 4. lNMpumep noaknioyeHna Moaynsa K aHanoroBon TenedOoHHON NMHMK (K MOAYH0
NOAKIoYeH TenedoH).
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MPNBOP GSM-X
AHATIOrOBAS
|R|NG| TIP | — | R1] T-1 [RING| TIP ®UNBTP ADSL
L] L]

PE

Puc. 5. Mpumep noagkntodeHna moayns K ounbtpy ADSL (K MOAynto NOAKIOYEH NMPUEMHO-
KOHTPOnbHbIN Npnbop).

K knemmam TIP 1 RING nogkntounTte Bxogsawyo TenedoHHyo nuHuio (puc. 4). K knemmam
T-1 1 R-1 MOXHO NOAKMOYMTL TenedOoHHbIE YCTPOMCTBA, Haxoaswmecs Ha obbekTe (Hanp.,
TenegoH, gakc).

Ecnn Ha obbekTe, Ha KOTOPOM YyCTaHaBnuBaeTCss MOAYIMb, ucnonb3dyetca ycnyra ADSL,
TO MO4yNb criegyeT noaknouutb 3a dunbTpom ADSL, a ocTanbHble YCTPOUCTBA,
MCNONb3YOLNE aHaNoOroBy TenegOoHHY NMMHUI0 — K Moaynto (puc. 5).

Ons 3awuTbl BCTPOEHHOTO MOAYNS aBTOA03BOHA OT npobosi, Knemmy — crneayet
NOOKMYUTL K 3awuTHOMY nposody PE cetn 220 B AC. [Ina nogkroyveHuss UCMNosb3ynTte
nposog C cedeHnem 20,75 MM2. KnemMMy = Henb3s MOAKMHOYMaTb K HEWTpanbHOMY
nposoay N.

1.4 MopgkniwyeHue yCTPOUCTB K BXOAaM U BbiXodam

1. K «knemmam BXOAOB  NOAKNIOYMTE  YCTPOWCTBA, KOTOpbIX pabota  [orkHa
KOHTPOSIMPOBATLCS MOLYIEM.

2. K knemmam BbixogoB Tuna OC ("OTKpbITbIN KONMEKTop") NOogKM4YMTEe YCTPOWCTBA,
KOTOPbIMU AOSMKEH YyNPaBNATb MOAYIb.

Cymma mokos, nompebrisieMbix ecemu ycmpoucmeamu, noOKTHYEHHbIMU K 8bIX00y
numaHus AUX He dormkHa npesbiwams 300 MA.

1.5 MNMopknto4veHune nopta RS-232

Ecnn mogyne pomkeH pabotatb coBmecTtHO ¢ npubopom INTEGRA / INTEGRA Plus,
nogkntounte nopt RS-232 mogyna k nopty npubopa. B accoptumeHTe komnanum SATEL
MOXXHO HanTu kabenb RJ/PINS, nossonstowmn nogkntounte pasbem PINS mogyns k pasbemy
RJ npubopa.
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COM COM 5
DSR DTR 4
RTS CTS 8
RXD TXD 3
‘ | TXD RXD 2
24321

L 0
10000

Puc. 6. MogkntoyeHune noptoB RS-232 moaynsa n komnbtotepa. C neBon CTOPOHbI pasbem
PIN-5. C npaBow cTopoHbl — pa3dbem DB-9 «Tuna mamay» co CTOPOHbI TOYEK NanKu.

Ecnn mogynb pgomxkeH pabotatb coBmecTHo ¢ [LUH STAM-2, nogkniounte nopt RS-232
mMoaynsa K nopTy KomnbtoTepa cepBepa STAM-2. Ecnn komnbloTep obopyaoBaH MOpPTOM
RS-232, nogkntodeHne HeobxoammO BbIMNOMHUTL COMMacHO PUCYHKY 6. Ecnn komnbioTep
o6opyanosaH noptom USB, ncnoneayrnte npeobpasosatens USB-RS komnanmnm SATEL.

1.6 MoakniwoyeHue NUTaAHUA U 3anycK MoAayns

[MuTaHne mopyna MOXeT OCyWeCcTBNATbCA OT npubopa, oT Moayns pacwwupexus ¢ bl
unu ot blN. B accoptnmeHte komnaHum SATEL moxHo Hawtu Bl (Hanp., APS-412) ons
noaknoYeHus kK pasbemy APS Ha nnaTte moayns.

[pu HanpsxxkeHuu numaHusi Huxe 9,8 B npoucxodum riepe3aryck MOOyIisi.
BbixoOHotu mok bBI1 dommkeH cocmaensmb He MeHee 500 MA (npu ycriosuu,
umo Kk 8bixody AUX moQyrisi He NOOK4YeHb! ycmpolcmea).

1. B 3aBucumocTn oT BblIGpaHHOro cnocoba ocyLecTBeHNs NUTaHNA MOAYNSA pacLUMpeHuns,
nogkntounte Bl k pasbemy APS unu nogknwounte nposoda NUTaHus K krnemmam +12V
n COM (ncnonbaynte rmbkme nposoga ¢ cedveHuem 0,5-0,75 MM? UIN KecTKue nposoja
c cevervem 1-2,5 um?).

A

2. Bknounte nutaHme moayns. Mogynb 6ygeT 3anyLieH.

Henb3a nogknio4vyaTtb NnUTaHne OAHOBPEMEeHHO K pa3bemMy APS u K knemmam.

1.7 MoAaknoyeHUe KOMMNbIOTEpPa K MOAYITHO

Mogkntounte komnbtoTep K nopty USB MINI-B mogyns. NMocne nogknoveHnsa koMnbkoTepa
MO>XHO:

e HacTpamBatb Moaynb ¢ nomowbto MO GX Soft. MNMporpammy GX Soft MoxHO ckayaTb
c canTta www.satel.eu. no COBMECTUMO c ornepawmoHHON cUcTeMOn
WINDOWS VISTA/7/8/10. TMogpobHyto uHMOpMaLUMIO MOXHO HaWTM B pPYyKOBOACTBE
no aKkcnnyataunn mMoayns, pasMeLLeHHOM Ha canTe NPou3BoaUTENS.

e 0BOHOBUTb MMKpPOMpPOrpamMmmy MOAYMs (CM. PyKOBOACTBO MO 3KCrfyaTaumMm Moaynsi).
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1.8 MoHTax SIM-kapT

B mogyne MOXHO ycTaHOBUTL ABe KapTbl nano-SIM.

1. Ecnu kapta / kapTbl 3awmarotca PIN-kogom, 3anporpammupynte ero ¢ nomotisto 0O
GX Soft.

2. BblkntounTe nuTaHne mogyns.
3. Bctaebte SIM-kapTy / SIM-kapThl B gepxaTtens (puc. 7).

B4

Puc. 7. Cnocob moHTaxa kapTbl nano-SIM.

4. Bkniouute nutaHne mopynda. Peructpauus TenedoHa B GSM-ceTM MoOXeT 3aHATb
HECKONbKO MUHYT.

Ansa omnpaeku OaHHbIX Mo GPRS-kaHany pekomeHOyemcs ucrosibdogams SIM-
Kapmabl ¢ mapuchHbIM rinaHom 0ris nepedayu daHHbIx M2M (machine-to-machine).

Ecnu 6ydem 3anpoepammuposaH owuboyHbiti PIN-k0d, mModynb 6ydem coobuwame
HeucrnipasHocmb. YcmaHoska rpasusibHo2o PIN-koda cbpackisaem HeucrnpagHoCMeb.

TpexxkpamHbil riepe3aryck MoOyrisi C 3arpoepamMmMupo8aHHbIM HerpasusibHbiM PIN-
KkoOomMm 8bizoeem b6r10kuposKy SIM-kapmebl. C uenbto cHamusi 6710KUpPOBKU Kapmbl
criedyem riepenioxume ee 8 MobusibHbIU menegoH u esecmu PUK-k00.

2. YctaHoBKka moayna GSM-X-ETH

Moagynb GSM-X-ETH noasonset pacwmputb mogynb GSM-X Ethernet-kaHanom.

A YcTponcTBO npeaHa3sHayeHO pAnsi paboTbl MUCKNIOYMTENbHO B JOKanbHbIX
KkoMmnbloTepHbix ceTax (LAN). He noaknio4yante ero HenocpeacTBEHHO
K BHellHen KomnblotepHou cetu (MAN, WAN). CoeamHeHue ¢ nyGrn4YHON CeTbIO
cneayeT OCyLWeCTBNATL C MOMOLWbLIO poyTepa unum mogema xDSL.

1. C nomowpbto MO GX Soft HacTponTe yctaHoBku mogyna GSM-X-ETH (cm. pykoBoacTtso
no akcnnyatauum moaynsa GSM-X).

2. Bbikntounte nutaHne mogyna GSM-X.

3. YcraHosute mogynb GSM-X-ETH B pasbembl Ha nnate mogyns GSM-X (puc. 8).

4. K pasbvemy RJ-45 mogyna GSM-X-ETH noakntounte kabenb Ethernet-cetn. Ucnonesynte
kabenb, coBmecTumbin co ctaHgapTtoMm 100Base-TX (Takon e, Kak Npu NOOKIHOYEHUMU
KoMMbloTepa K ceTn).

5. Bknounte nutanme mogynsa GSM-X.
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Puc. 8. YcraHoBka moayns GSM-X-ETH Ha nnaTte mogyna GSM-X.

3. TexHn4YecKne gaHHble

GSM-X
70 T = 3 4
Bbixoaos: TUNA "OTKPbITBIN KONIEKTOPR" .ovvieiiie e e 4
7= 1< PP 1
HaNPSIKEHNE MUTAHUS ... ..covviieeiiiiie e e et e e e e e e et e e e e et e e e e saa e e e e eran e 12 B DC +15%
[MoTpebreHne TOKA B AEKYPHOM PEMKMME ......uuuueeeeeeerrerrunnniaaeeeeeereensnnnaaaaesaeresnnnnnns 100 mA
MaKCMManNbHOE MOTPEOIEHME TOKA .....uuuueeeiriiiieeeeriiieeeeertieeeeeestiaeeessssneeeesstnaeessrsnaaeeennes 275 mA
Bbixogbl Tvna "oTKpbITbIA KOMAEKTOP" OC ... 50mA /12 B DC
TN D Y AN U 300mMA/12BDC
Knacc cpegbl o cTanHgapTy ENSO130-5.. ... e e 1
[NanNasoH PABOUMX TEMMEPATYP cevvrrrrrnieeeeeereeerunnnaaaaeeeeereeesnnsnaaaaaeeeeresnnnnnaaaaeeaeees -10...+55°C
MaKCUMANBHAA BITAMKHOCTD ... eetettieeeeeatieeeeettnaaeeeessnaseeessnaaeeestnaaeeessnaeeeessnaaeeessnnaeeeeses 93+3%
[[ABAPUTHBIE PABMEPDI MITATDBI ..evvviieeriiiiieeeeerieeeeeerteeeeeesteeeesessnaaeessssneeeesssnaaeesenes 141 x 70 Mmm
[[aBaPUTHBLIE PA3MEPDBI KOPIYCA ..vvrunneeeeeereeeruniiiaeeeeeeeeeesnnnnaaaeaeeesssesnnnnnanens 126 x 158 x 46 Mmm
1= Vo o= LS UPPPTTRSPPPRN 255 m
GSM-X-ETH

[MoTpebrieHE TOKA B AEKYPHOM PEXKMME ......uvuunieeeeeeeeeeeennnnnaeeeeeeeeeennnsnnaaaeeeeeeensnnnnnnnaans 25 MA
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MaKCMMaNbHOE MOTPEOBIIEHME TOKA ...vuuuiieiiiieeeiiiiieeeeeeiieeeeeetteeeeeera e eesesaeeeeseaaaeeesenaanns 25 MA
Knacc cpegbl Mo cTaHOapTy ENSOT30-5... ... e e e e e e eennnnes 1
[NaNasoH PABOUMX TEMMEPATYP .. uuieeeeeeeeeriiiniaeeeeeeereeatasnnaaaaeaeereeesssnnaaaaeeaeeeennnnns -10...+55°C
MaKCUMANBHAA BITAMKHOCTD ..vvvuuieeietiieeeeetiiaeeeeasnaeesestnaeeeessnaaeeessnaeeeessnnaeeeessnaaeeessnnns 93+3%
[[A0APUTHBIE PABMEPDI MITATDBI...uuueiiirieeeeeiiieeeeeetaeeeeeateeesestaeesestaeesesraaeesessnaees 61 x 51 mm
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