voltbricks

DATASHEET

Cepua VDRI
VDRI40, VDRI60

MunuatiopHble DC/DC npeobpazosatenu
N9 NPOMBILLNIEHHBIX Chep

Cepus BknoyeHa 8 EPPPIM w PPN

1. OnucaHue

YHuBepcanbHble n3onmMpoBaHHble uMnynbcHble DC/DC npeobpasosarte-
NIV NOBbILEHHOM HAAEXHOCTU C YBEUYEHHBIM PECypCcoM SKCnyaTaLmum
LS UCMONb30BaHMS B annapaTtype NpoMblLWAeHHOr0 Ha3HAueHMs.

Mcnonb3oBaHue FepMeTVBMDy}OLLLeFI 3anmBKu obecneynBaeT HafeXHyH
3alUTY OT BHELWHUX BO3,D.EI7ICTBleLLI,IAX CbaKTOpOB M A0NyCKaeT npumMeHe-
HWe B LWWMPOKOM TeMNEPATypHOM AMana3oHe.

Kaxpas naptvs usgenuii, npu Npou3BOACTBE NMPOXOAMT NPOBEPKY HA CO-
OTBETCTBME HECKONIbKMUM LECATKaM 3NEeKTPUYECKMX NMAPaAMETPOB, a TaKXKe
MOLBEpraeTcs cneumanbHbIM BUAAM TEMMEPATYPHbIX U NPOU3BOACTBEH-
HbIX UCMbITAaHWUN.

HasHaueHwue BbIBOLOB ABNSETCS CTaHAAPTHBIM U No3BonseT 6e3 nepepas-
BOLKM NEeYaTHOM NiaTbl NPUMEHSTH Npeobpa3oBaTeny pasHbIX NPOU3BO-
auTenen B 3ToM GpopM-dakTope.

1.1. Pa3paboTaHbl B COOTBETCTBUM

= KnumaTmyeckoe UCMoNHEHUE, CTOMKOCTb K BBD
«02.1»M no rOCT 15150

= KoHTponb cToiikoctn kK BB®
rocCT20.57.406

= [IpOYHOCTb M30N1ALMM, CONPOTUBAEHUE U3ONALUN
roct12997

= TpeboBaHuMs Kk 6e3onacHoCTH
EN 60950

= neKTpoMarHuTHasi COBMeCTUMOCTb
EN 55032 Class B

[1] C orpaHMyeHUAMU B COOTBETCTBMUM C TY.

000 «Bonbtbpukcy. Bce npaBa 3aLwmiLeHbl.
info@voltbricks.ru, www.voltbricks.ru
Ten.: +7 473 211-22-80

MpoussBoauTENb UMEET NPABO U3MEHSATb TEXHUYECKME XaPAKTEPUCTUKM U3LENMUI U KOMMNNeKTauuto 6e3 npeaBapuTenbHOro
yBeAoMNEeHUA. daKTMyeckune TexHuyeckmne XapaKTepPUCTUKKU U KOMMNIEKTaumMs CornacoBbiBarOTCa B CI'IEUM(DMKELLMM
Ha NOCTaBKy M MOTYT OTIMYATLCA OT 3a8BNIEHHbIX B CNPaBOYHbIX MaTepuanax. [lata nocnearero usmerenns 04.09.25

nn Pd N2719

1.2. OcobeHHOCTH

= [apaHTus 3 roga

= Mopm-dakTop 1x2 inch

= BbixogHol ToK oo 12 A

= Pabouas Temnepatypa kopnyca -40...+105 °C
= HuskonpodunbHas 10,2 MM KOHCTPYKLMS

= 3awumta ot K3 1 nepeHanpsxeHus

= INCTaHUMOHHOE BKJ/BbIK

= Mukosbit KMMO 91 %

= [epMeTM3NpYIOLLAN 3anMBKa

1.3. lononHuTtenbHas nHbopmaums

1.3.1. OnucaHue Ha caifTe NnpousBoauTENs

https://voltbricks.ru/product/vdri

1.3.2. Npoaykuus B katanore FTUCIN

https://gisp.gov.ru/company-catalog/company/20079600

1.3.3. Otaen npopax
+7 473 211-22-80; sales@voltbricks.ru

1.3.4. TexHuyeckas noaaepxka

support@voltbricks.ru

1.3.5. 0630p npeob6pasosareneit Ha RuTube

Crpanuua 1 13 20.


https://rutube.ru/video/4d634551107e4e2a945d63036e33ceec/

DATASHEET = Cepua VDRI

V D |.t b ri C k S VDRI40, VDRI60 = CopepkaHune

2. CopepxxaHue

1. Onucanune 1 6. CepBUCHbIEe HYHKLUM
1.1. Pa3paboTaHbl B COOTBETCTBUM 1 6.1. lInctaHuMOHHOE ynpaBneHue 9
1.2. OcobeHHoCTH 1 6.1.1. BolkntoueHne Moaynei nytem coenmHeHus Boioga «BKJ1/
1.3. lononHutenbHas nHdopmauus 1 BblK/1» ¢ BbiBOOOM «-BX» 9
1.3.1. OnucaHue Ha caiiTe Npou3BOAUTENS 1 6.1.2. BblkntoueHWe Moaynei nytem noaayv ynpasnsioLLero curHana
1.3.2. OTaen npogax 1 9
1.3.3. TexHuueckas nogmepxka 1 6.2. PerynupoBka 9
1.3.4. 0630p npeobpazosateneit Ha Rutube 1 7. Pe3ynbTatbl UCMbITAHUMA 10
2. ConepxxaHue 2 7.1. 3aBucumoctb KT/, ot Harpysku 10
3.YcnoBHoe 0603HaueHue Moaynei 2 7.1.1.VDRI60 ¢ MHAEKCOM BXOOHOM CETU &B% ... 10
3.1. CokpalieHus 3 7.1.2.VDRI60 ¢ MHAEKCOM BXOOHOM CETU &WD ... 11
4. XapakTepucTuku npeo6pasoarenei 3 7.2. OrpaHuyeHne MOLLHOCTH 13
4.1. BxoZiHble XapaKTepUCTUKK 3 7.3. Ocumnnorpammsl 13
4.2. BbIxofHble XapaKTepuCTUKm 3 7.3.1. amepenus gna VDRI140B15 13
4.3. 06Lwme xapakTepucTuku 4 7.3.2. iamepenusa pna VDRI140W12 14
4.4. 3awmnTHble QYHKLMM 5 7.3.3. iamepenus ona VDR160B24 15
4.5. KOHCTpYKTWBHbIE NapameTpbl 5 7.3.4. iamepenus pna VDRI60W24 16
4.6. DyHKLMOHaNbHas cxema 5 7.4. CnekTporpamMmbl paguonomex 17
5. CxeMbl BK/IlOYEHUS 6 7.4.1.VDR140B15 17
5.1.TunoBas cxema BK/IOYEHUS 6 7.4.2.VDRI40W15 18
5.2. CxeMa BK/ItOYeHUs ong cootBeTcTBust ctaHaapty EN 55032 Class A 74.3.VDRI60B15 18
6 74.4.VDRI60W15 19
5.3.Cxema BktoueHus ans coorsetcTusa ctanaapty EN 55032 Class B 8. labapuTHble YepTexm 19
7
5.4. Cxema BK/IKOYEHMS AN COOTBETCTBUS CTaHAAPTY
MIL-STD-461F CE102 8

3. YcnoBHOe 0603HayYeHne Moayneun

[lns nony4eHns [ONOAHUTENbHOW MHDOPMALIMKM CBSKUTECH C OTAENOM NPoAaX Mo TenedoHy +7 473 211-22-80 unu aneKTpoHHOM noyTe

sales@voltbricks.ru

Mogpenb
\
Bapuaums

\ \
Lw [~ | o [ NEER

MpusHak nsnenus. MouHocTb, BT BbixogHoe HanpseHne

Mogayns DC/DC 40; 60 (nBe undpel), B

cM.Tabnunua [4.2].

Cepus MHpeKc BXOAHOW ceTu

B,W;
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = Xapaktepuctuku npeobpasosaTenei

3.1. CokpauieHus

B HacTosiwem DATASHEET npuHaTbl cnefytolye COKpaLleHus:

Pguix BbixonHas MoLHOCTb

Ugbix.HOM HoMuHanbHoe BbIXofHOE HamnpshkeHue

l8bIX.HOM HoMWHanbHbIA BbIXOAHOM TOK

I8 bIX.MUH MWHUManbHbIN BbIXOAHOW TOK

Ugx.Hom HoMmuHanbHoe BXxofHOe HampskeHue

Ugx Mun----Usx.makc [lnana3oH BXOAHOTO HanpshKeHus

Tkorn Pa6ouas TemnepaTypa koprnyca

Tokp Pabouas TeMnepaTypa OKpyxatoLien cpeapl

HKY HopManbHble knMMaTuueckue ycnosus (Temnepatypa Bosayxa ot 15 °C go 35 °C)
TY TexHuueckune ycnosus TYJ1B.436630.005TY

4. XapakTepucTnkmn npeobpasosaTenen

ObpalLaeM BHUMaHKWe, YTO MHPOPMALMS B HACTOSILLEM [LOKYMEHTE SBASIETCS He NoaHOW. bonee noapobHas uHbopmaums (LononHuTeNnbHble TpeboBaHus,
TUMNOBbIE CXEMbI, MPABUAA IKCMIyaTaLMM) NpUBeLEHa B TEXHUYECKMX ycnoBusax. Camu TexHuyeckue ycnosus, a Takxke 3D mogenu npeobpasoBateneit
1 Footprints gocTynHbl Ans ckaunMBaHus Ha caite www.voltbricks.ru B pasgene «okymeHTaLms».

4.1. BxoaHble XxapakTepucTukm

Mapametp Ycnosus 3HaueHue
HoMuHanbHOe BXOAHOE HanpsixeHue MHpekc «B» 24 B
NHpekc «W» 48 B
[lnana3oH BXOAHOMO HanpsKeHus Ugx nom=24B 9..36 B
Ugx.Hom=48B 18..75B
MepexopHoe oTknoHeHne Ugy Ugx hom=24B @ 1 ¢ 8..40B
Ugx.Hom=48B @ 1 ¢ 16..80 B

4.2. BoIxO4Hble XapaKTepuUCTUKK

4.2.1. BbixoaHas MOLWHOCTb U TOK

Moaynb VDRI140 VDRI160

MouwHocTb, BT 40 60

BbixoaHoe HanpsixeHue, B 3,3 5 9 12 15 24 48 5 9 12 15 24 48

Makc. BbIXOAHOM TOK, A 12 8 4.4 3,33 2,67 1,67 0,83 12 6,67 5 4 2,5 1,25

4.2.2. BbIxoAHble XapaKTepuCTUKu

Mapametp Ycnosua 3HauyeHHne

MowHocTb 40; 60 Bt

KonnuectBo BbIXOAHbIX KaHANOB 1

HoMuHanbHoe BbIxoaHOE HanpskeHue™ ™ ™ 3,3;5;9;12;15; 24,48 B

MWHUMabHbIN BbIXOAHOM TOK 0A
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voltbricks

DATASHEET - Cepus VDRI
VDRI40, VDRI60 = Xapaktepuctuku npeobpasosaTenei

Mapametp Ycnosus 3HaueHue
HoMWHanbHbI™ BbIXOAHOM TOK ons Pgy x=40 Bt ons Pgyx=60 BT
3,3 12 A -
5 8A 12A
9 4,4 A 6,67 A
12 3,33A 5A
15 2,67A 4A
24 1,67 A 25A
48 0,83 A 1,25A
MoacTpoiika BbIXOAHOMO HANPsXKeHNs MUH. £10 % Ugpix.Hom
YcTaHoBMBLUEECS OTKNOHEHWE BbIXOAHOIO Ugx.HoMs IBbix.Makc, HKY Makc. 21 % Ugyix Howm
HanpsbkeHus
HectabunbHOCTb BbIXOAHOTO HaNpPsHKeHUs Mpu nnaBHoM nsmeHeHun Ugy, B AMana3oHe ycTa- Makc. 20,5 % Ugyix.Hom
HOBMBLLEroCs 3HaYeHUs
[pu NNaBHOM M3MeHEHUU lgyx, B AnanasoHe Makc. 20,5 % Ugyix.Hom
0,05...1xlgx MmAKC
TemnepaTypHas HecTabunbHOCTb MaKkc. 22 % Ugpix Howm
BpemeHHasl HecTabunbHOCTb Makc. 20,5 % Ugpix Howm
CyMMapHas HecTabunbHOCTb BO BCEM AManasoHe MakC. 4 % Ugpix Hom
Ugx, lgbix M Tokp
Paszmax nynbcaumit (MMK-nuK) Ugpx$5B TMNoBoe <15 mB
MaKcuMManbHoe <50 MB
Ugux>5 B TUnosoe <20 MB
MakcumanbHoe <1% oT Ugpix.Hom
MakcumanbHas cyMMapHas éMKOCTb KOHAEHCATOPOB Ha Bbl- onga Pgy =40 BT ons Pgy x=60 BT
xone moayns** Ugyx=3,3B 25000 mk® -
Ugpx=5B 12000 Mk® 18000 Mk®
Ugpx=9B 4200 M@ 6400 Mk®
Ugpx=12B 2400 Mk® 3500 mMk®
Ugpx=15B 1500 mMk® 2200 mk®
Ugpix=24B 600 mMK®D 900 mMk®
Ugpx=48 B 130 mk® 210 mMk®
Bpems BkntoyeHus lgpix.Homc + Cmakc. <0,05 c
MepexoaHoe OTKNOHEHWE BbIXOLHOTO HanpsixeHus oT Uygum Mpu namenennn Ugy om B0 1,4xUgx owm; Makc. =5 %

B npeaenax (0,75...1)% g x MakCS
AnuTenbHocTb GpoHTa >100 MKC.

*% 0,
Mpw pa6ote npeobpazosatens ¢ |y, < 5%y o

“ CyMMapHbIM 3Ha4YeHUEM EMKOCTM BbIXOAHbIX KOHOEHCaTopoB 6NU3KMUM K MaKCMMalbHOMY 3Ha4Y€HUI0, BO3MOXHO NOoAB-
JIeEHME YBEJIMYEHHOIO 3Ha4YeHUA nynbcau,wﬂ BbIXOAHOMO Hanps>XeHus.

***UcnonHenne VDRI160 He MMeeT BbIXOAHOTO HanpsxeHus 3,3 B.

4.3. Obwme xapaKTepUCTUKM

Mapametp Ycnosus 3HayeHue
Pabouas Temnepatypa kopnyca -40...+105 °C
Pabouas TeMnepatypa okpyatoLiei cpeabl Mpu cobniopgeHun Temnepatypbl Koprnyca -40...+85 °C
Temnepatypa xpaHeHus -50...+110 °C
Yacrtota npeobpasoBaHus 360-440 Iy,
MpoyHocTb n3onsumn @ 60 ¢ Bxopa/BbIX0A, BXOL/KOPMYC, BbIXOA/KOPRyC =1500 B

Conpotuenenue usonaumn @ =500 B

Bxopa/BbIx0a, BXOA/KOPMYC, BbIXOA/KOPRyC

He MeHee 1 TOM

Tennosoe conpoTuBeHWe Kopnyca 12,5 °C/Bt
TunoBo¥ KO3 ULMEHT NONe3HOro AeiCTBUS Ugx=24 B, Ug,x=12 B 91 %
Ugx=48 B, Ug,x=12 B 91 %

[MCTaHUMOHHOE BK/BbIK

0...1 B unu coeguHenune BbiBogoB BKJ1 n -BX, I<5 MA

MTBF UBX=UBXHOM’ le\X=0’7X|M/\K[‘T\<0Pﬂso‘7xTKOPﬂ MAKC 585 000“‘
UBX:UBXHOM’ le\X:O’SX l MAKC? TKOPF\gO‘SXTKOPH MAKC 975 OOO K
Cpok rapaHTuu 3 roga
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = XapakTepuctuku npeobpasosatenei

4.4. 3aWwnTHbIE DYHKLMM

MapameTpbl IBNAOTCA CPaBOYHbIMU. He pekoMeHayeTcs f,oNroBpeMeHHOe UCMOb30BaHWE MOAYNS C NPEBbILIEHNEM MAKCUMAbHOTO BbIXOAHOMO
Toka. [Mpu cpabaTbliBaHMM 3aLUMT OT KOPOTKOTO 3aMbIKaHUS U NepeHanpskKeHNs Ha BbIXOAe Npeobpa3oBaTeny NepexonsT B PeXuM «penakcaumumy»
(Hiccup mode).

Mapametp Ycnosus 3HaueHue

3aLumTa oT KOPOTKOrO 3aMblKaHUs 10 2 lgyix.MaKC

3aLmTa oT nepeHanpsXKeHNs Ha BbIXOAE 1,3 Ugpix.HoM

CuHyconpanbHas Bubpaums 10...2000 I, 200 (20) m/c? (g), 0,3 MM
YcTonumnBOCTb K MbiAn ecTb

YCTOIMUMBOCTD K CONSHOMY TyMaHy ecTb

YCTOMYMBOCTD K BRare 98% npu Togp=35°C ecTb

4.5. KOHCTpYKTUBHbIE MapaMeTpbl

Mapametp Ycnosus 3HauyeHue

DopmM-takTop 1x2 inch

Matepuan kopnyca ANOMUHUIA

Matepuan nokpbitus mMAOo

Martepuan BbiBOJOB 6poH3a

Macca Makc.40 r

Temnepatypa naiku 5¢ 260 °C

[abapuTHble pasmepbl Bes yyeTa BbiBOLOB makc. 50,8x25,4x10,2 MM

Mo COrNacoBaHMio C U3roTOBMTENIEM BO3MOXHO PACLUMPEHUE XapaKTEPUCTHK.

Takxe BO3MOXHO UccneaoBaHue u HOPMUPOBaHME HEPENNMAMEHTUPYEMbIX XapaKTEPUCTUK U NapaMeTPOB.

4.6. DyHKUMOHAIbHAs cxema
+ BbIX

S )

. i - BbIX

WM

- BX Hpansep CB

BKI (_S’Z

Puc. 1. ®yHkyuoHansHas cxema VDR 140, VDR160.

L
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DATASHEET = Cepua VDRI

V D lt b ri C k S VDRI40, VDRI60 = CxeMbl BKNKOUEHMS

5. CxeMbl BKIHOYEHUS

5.1. TunoBag cxemMa BKHOYEHUS

Ry — Harpyska.

K MCTOYHMKY NUTaHMS
+BX ® ¢ ® +BX +BblX @ L ¢

+1Cl ¢ [Npeobpa3zoBaTtenb €3 24 D RH
-BX A * ® -BX -BblX e * ®

Puc. 2. Tunosas cxema ekmoueHus VDR 140, VDR 160.

HaumeHoBaHune Tun aneMeHTa KommeHTapuit HomuHan
C1 TaHTaNOBbIA KOHAEHCATOP BxoaHoe HanpsxeHne =24B 100 mMk®
=48 B 47 Mk®
C2 KepaMuyeckuii KoHaeHcaTop =24B 20 Mk®
=48 B 10 Mk®
3 KepaMuyeckuii KoHaeHcaTop BbixofHOe HanpskeHue ot 3,3 no 15 B Bkn. 10 mMk®d
=24B 4,7 Mk®
=48 B 2,2 Mk®
c4 TaHTANOBbIM KOHAEHCATOP =33B 100 mMk®
=5B 68 MkD
o1 9 no 12 B BKkn. 47 Mk®
=158 33 Mk®
ot 24 pno 48 B k.. 10 Mk®
Tabn. 1. OnucaHue 3nemeHmos munogol cxemsl skatodeHuss VDR 140, VDR I60.
5.2. Cxema BktoueHus ana coorsetcteus ctaHaapTy EN 55032 Class A
K U3MEepUTEeNto 3NeKTPpUYeCckmnx nomex
: MNnata moayns
K cetn |4
3NeKTpuyeckoro “
nuTaHma L1
+BX %) +BX (F [ : +BX +BbIX : [
JKBUBANIEHT CETU ::ﬂ ::+CZ ::G Mpeobpasosatens ::{6 ::U RH
-BX Zf -8 F——] -BX -BbIX —
cs
GND 5 L I
Puc. 3. Cxema eknrwueHus VDRI140, VDR 160 dns coomeemcmesus cmaHdapmy EN 55032 Class A.
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DATASHEET - Cepus VDRI
VDRI40, VDRI60 = CxeMbl BK/HOYEHMUS

HaumeHoBaHue Tun anemeHTa KommeHTapuit HomuHan
C1 KepaMUYecKnit KoHaeHcaTop 4,7 Mk®
2 TaHTaNOBbIV KOHAEHCATOP BxonHoe =24B 100 Mk®
HanpskeHue =48 B 47 Mk®
C3 KepaMmn4eckuii KoHaeHcaTop =24B 20 Mk®
=48 B 10 mk®
C4,C5 KepaMmU4eckuii KoHAeHcaTop 7,5 HD
cé TaHTaNOBbIV KOHAEHCATOP BbixogHoe =33B 100Mk®D
HanpsxeHue =5B 68 MKD
o1 9 oo 12 B Bkn. 47 mk®
=158 33 Mk®
oT 24 no 48 B BK/. 10 mk®
c7 KepaMmU4eckunii KoHaeHcaTop BbixogHoe ot 3,3 no 15B BkA. 10 Mk®
HanpsxeHne =24B 4,7 Mk®
=48 B 2,2 Mk®
L1 He MeHee 2,2 MKIH

Tabn. 2. OnucaHue 3nemeHmos cxemsl skaroyerHus VDRI140, VDRI160 dns coomeemcmeus cmandapmy EN 55032 Class A.

5.3. Cxema BknwoueHns ana coorsetctema ctaHaapty EN 55032 Class B

Mnata mopynst

K n3mepuTento anekTpuyeckmux nomex Il c6
Il :
K cetn \{ H @
ANeKTpUYeckoro H
NUTaHUA P :
+BX 3! +BX & [ W +BX +BbIX .
1.2
3KBMBaNEHT ceTH ::Cl ::CZ : +C3 7:0‘ ::CS Mpeobpazosatens — +C9 7510 RH
47 '3 :
-BX %} -BX (F ] m -BX -BbIX H|
GND 2z L H 8
Puc. 4. Cxema sknroyeHus VDR140, VDR160 dns coomeemcmeus cmaHdapmy EN 55032 Class B.
HaumeHoBaHue Tun anemeHTa KommeHTapuit HomuHan
C1,C2,C4,C5 KepaMU4ecKuit KoHaeHcaTop 4.7 Mk®
C3 3NEeKTPONUTUYECKUI KOHAEHCATOp 100 Mk®
C6,C8 KepaMU4ecKuit KoHaeHcaTop 1000 n®
Cc7 KepaMU4ecKunit KoHaeHcaTop 12 H®
(@] TaHTaNOBbIN KOHAEHCATOP BbixogHoe =33B 100 Mk®
HanpsbkeHne =5B 68 Mk®
ot 9 no 12 B Bkn. 47 Mk®
=158 33 Mk®
ot 24 no 48 B Bk 10 Mk®
C10 KepaMMyeckunii KoHAeHcaTop BbixoaHoe ot 3,3 no 15 B Bk 10 Mk®
HanpsxeHue =24B 4,7 Mk®
=48 B 2,2 Mmk®
L1 cuHdasHbIi gpoccenb He MeHee 730 MKH
L2 b depeHumanbHbIv apoccensb BxonHoe =24B He MeHee 4,7 MKIH
HanpsbkeHue =48 B He MeHee 12 MKIH

Tabn. 3. OnucaHue 3nemeHmos cxembl nodkyeHus VDR140, VDRI160 dns coomeemcmeus cmandapmy EN 55032 Class B.
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5.4. Cxema BKNIOYEHMS ONS COOTBETCTBUS CTaHaapTy MIL-STD-461F CE102

K M3MEepUTENIO INEKTPUYECKNX NOMEX

K cetn
3NeKTPUYECKOro
NUTaHUA

Mnata Moayns

Mnata Harpysku

RH

+BX +BX < L +BX +BbIX +BX +BbIX
e Moayns *i“ i“‘ rextponmmas
JKBUBANEHT CETU : T dunbTpa T T P
-BX -BX < . -BX -BbIX -BX -BbIX
H o |cto 7 8
= = KoPnyc T =
KOPMYC | kopmyc < —

—s—x

Puc. 5. Cxema ekmoqerus VDR 140, VDR 160 dns coomsemcmeus cmaHdapmy MIL-STD-461F CE102.

HaumeHoBaHKne Tun anemeHTa KommeHTapuit HomuHan
C1,C3 TaHTaNOoBbIM KOHAEHCATOP BxonHoe =24B 100 Mk®
HanpskeHue =48 B 47 M@
c4 KepaMUYeCcKnit KoHaeHcaTop =248B 20 mMk®
=48 B 10 Mk®
c5 TaHTaNOoBbIN KOHAEHCATOP BbixogHoe =33B 100 Mk®
HanpskeHue =5B 68 Mk®
ot 9 oo 12 B Bkn. 47 Mk®
=15B 33 Mk®
oT 24 no 48 B Bkn 10 Mk®
(@3 KepaMU4ecKuit KoHaeHcaTop ot 3,3 no 15B BKkA. 10 Mk®
=24B 4,7 Mk®
=48 B 2,2 Mk®
C7,C8,09,C10 KepaMU4ecKuit KoHaeHcaTop HomuHanbHoe 2200 B 3300 n®d
HanpskeHue
Mopynb duneTpaLmm BxogHoe =24B VFDO7B
HanpskeHne =48 B VFDO7W

Tabn. 4. OnucaHue 3nemeHmos cxemol gkatodeHuss VDR 140, VDR 160 dns coomeemcmeusi cmandapmy MIL-STD-461F CE102.
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6. CepBuCHble GYHKLMMU

6.1. InCTaHUMOHHOE ynpaBneHue

6.1.1. BoikntoueHue Moayneit nyteM coeauHenus Bbisoaa «BKJ1/BblKJ1» ¢ BbiBogom «-BX»

@DyHKUMS AUCTAHUMOHHOTO ynpasneHus ([1Y) peannsoBaHa Takum 06pa3oMm, YTO Npu 3aMbikaHWUM BbiIBOAA «[1Y» Ha «-BX» Moaynb BbikntoyaeTcs.
@DyHKUMS «[1Y» no3BONSET NO KOMaHAE YNpaBAsTb COCTOSHUEM MOAYANS (BK/TIOUEH/BBIK/IOYEH), UICMONb3YS ANS YNpaBAeHUs MexaHuyeckoe pene [Puc. 6],
61NONAPHbBIN TPaH3MCTOP, NOAKIOYEHHbIN K BbiBOAY «BKJ1/BbIK/1» no cxeme «oTKpbIThIi konnekTop» [Puc. 7] unu ontpoH [Puc. 8].

B To Bpems, noka akTUBMPOBAH pexuM «[1Y» (Moaynb BbIK/OYEH), Yepes KoY MOXeT npoTekaTb ToK A0 2MA. MakcMManbHoe nageHne HanpskeHus
Ha KoYe He [OMKHO npeBbiwaTh 1 B. B To BpeMs, noka pexum «[1Y» He akTBEH (MOAYNb BK/KOYEH), K 3aKPbITOMY K04y MOXET ObITb MPUIOXKEHO
HanpsixeHne 0o 8 B.YTeuka Toka Yepes KJt04 He [0/MKHA NpeBbiwath 50 MKA.

Mpu opranusaumm [1Y ofHOBPEMEHHO HECKONIbKMX MOZY/eH 3NeKTPONUTaHUS He JOMNYCKaeTcsl YyCTaHOBKaA A0MOJHUTENbHbIX 3IEMEHTOB B LIENK,
coeauHstowme BbiBoAbl «BKJ1», «=BX» 1 KoMMyTupyrowmit kntou. Ecnm dyHkums 1Y He ucnonb3yetcs, Boisog, «BKJ1/BblK/1» unn «BKJ1» nonyckaertcs
OCTaBWTb HEMOAK/OYEHHbIM UM 0Ope3aTb.

MpeobpasoBaTenb Mpeobpasosatenb Mpeobpasosatens
+BX e +BX +BX +BX +BX e e +BX
R1 R1 R1 IC1
o e BKJI o e BKJI o—\ WV —re BKJ
c1 01
YnpasneHue -— Ynpasnexune (‘ Ynpaenexue *Z@

o O o——1 L

-BX -BX -BX -BX -BX -BX
Puc. 6. BKJ1/BbIKJI ¢ nomowbto pene. Puc. 7. BKJ1/BbIKJI ¢ nomowbro 6unonsipHo2o Puc. 8. BKJ1/BbIKJI ¢ nomowbro onmpoHa.
mpaH3ucmopa.

6.1.2. BoikntoueHue Moaynei nyTeM noaaum ynpassiioLero curHana

LMCTaHLMOHHOE BbIK/IIOYEHME MOLYNIEN MOXKET TakxKe OCYLLeCTBAATbCS NoAavel ynpasnstowero curdana Ha sbiog «BKJ1/BblIKJ1» oTHocUMTeNbHO «-BX».
Ecnu HanpsxeHue Ha BbiBog «BKJ1/BbIK/1» meHee 1,0 B, To Moaynb nepeipeT B BbIKIOYEHHOE COCTOSIHME. ECnn HanpsixkeHWe Ha AaHHOM BbiBoae 6onee
2,5 B, T0 Moaynb NnepeinaeT BO BKIKOYEHHOE COCTOSIHME.

6.2. Perynuposka

MpeobpasosaTtens MpeobpasoBatenb

+BbIX e——— +BbIX e~
R2

PEM o—— |1 PET o J|

R1
-BbIX e~ -BbIX e
Puc. 9. Pecynuposka ysenudeHuem Ugy x- Puc. 10. Pecynuposka cHuxeHuem Upgyy.
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PerynnpoBaHue BbIXOAHOTO HaNpsXKeHWUs MOAyNel OCyLLeCTBASETCS NyTeM NoAKnoYeHns BbiBoaa «PEM» uepes pesucrop k BbiBoay «-BblX» ana ysenu-
YeHMs BbIXOLHOrO Hanpsixkenus [Puc. 9] unu k BbiBoay «+BblX» ong yMeHbLueHMs BbIXOAHOTO Hanpspkenus [Puc. 10].

3HauyeHue noactpoeyHoro pesunctopa R1, R2 MoxHO paccumTath no hopmynam:

Rp= o *KIKZ o Ri= — X2 3
Ustix Hom = Ussix Ustix = Usbix. Hom
UBbix_HOM 3,3 5 9 12 15 24 48
K1 2,2 3,83 6,65 9,53 12,4 22 45,3
K2 2,73 4,75 16,59 23,78 30,94 54,89 113,02
K3 75 75 15 15 15 15 20

Ug x — HEOBXOAMMOE 3HAUEHME BbIXOLAHOTO HAMPSKEHUS MOCNE PEryNIUPOBKH.
lMonyyeHHoe 3HayYeHue pesuctopa B KOM.

/. Pe3ynbtaTbl UCNbITAHUMA

O6pallaeM BHUMaHKUeE, YTO MHPOPMALMS B HACTOSLLEM LOKYMEHTE HE SBASETCS NONHO. bonee noapobHas uHbopMaLms (LononHUTeNbHbIE TpeboBaHus,
TUMNOBbIE CXEMbI BK/IOYUEHUS, MPaBKUIa IKCMyaTaLuuM U T.N.) NPUBEAEHA B TEXHUYECKUX YCNIOBUSAX, @ TAKKE B PYKOBOLSLLMX TEXHUUECKMX MaTepuanax
Ha caiite www.voltbricks.ru B pasaene «[JokyMeHTaLmns».

7.1. 3aBucumocTtb KT oT Harpys3ku

Ha [Puc. 11]—[Puc. 21] npuBeneHbl uamepenus KNI ona mogyneit VDRI60 (c 3aBUCMMOCTBIO OT 3HAYEHWIA BXOLHOTO HAaMpPSXKEHUS U BbIXOLHOM
MOLLHOCTM B AnanasoHe 3arpy3ku 20..100%). Mi3MepeHns HOCAT «AeMOHCTPALMOHHBIN XapaKTep»,3Ha4YeHUs MOTYT OTIMYATLCS OT DaKTUYECKMX.

7.1.1.VDRI160 c unpekcom BXxoaHOM ceTn «B»

BxoaHoe ————— 9B —_—— 24 B BxoaHoe ——————— 9B —— 24 B
HanpsxeHune: 36 8B HanpsxeHue: 368
100 100
90 [ o 90 — o
e e T I == ey s -
"~\.\ o
R g i - R g
c [=4
70 70
( 4 60 80 p % 2 40 4( 8l 0 P %
L L o
12 1 36 48 60 Pouw BT 12 1 3 48 60 Pou BT
Puc. 11. K14 ons VDRI60BO5. Puc.12. K14 ona VDRI60B09.
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B 98B —o—— 248 B 98 ———— 48
HanpsxeHue: I 36 B HanpsxeHue: I 36 B
100 100
90 S St = 90 s
R 80 R ow
c c
70 70
N 20 40 60 80 100 P % \ 20 40 60 80 100 P %
L L o
12 14 36 48 60 Pouo BT 12 1 36 48 60 Pou BT
Puc.13. K4 ons VDRI60B12. Puc. 14. K14 ons VDRI60B15.
B 98 —o—— 248 B 98 —o—— 248
HanpsxeHue: a 36 B HanpsKeHue: o 368
100 100
) E— — = e - 90
® ®
X80 p o
70 70
Y 2 0 60 80 100 P % A 4 60 80 100 P %
L : L
12 1% 36 48 60 Pour BT 12 1% 3% 48 60 Pouer BT
Puc. 15. K4 ons VDRI60B24. Puc. 16. K14 ons VDRI60B48.
7.1.2.VDRI160 c uHpekcom BxoaHoi cetu «W»
B 188 —o—— 488 B 188 —o—— 488
HanpsxeHue: I 75 B HanpsxeHue: I 75 B
100 100
%0 90 e T T B = ==y
R 80 oW
c c {
70 70
?\I// 2 4 60 80 100 P % T\/ 2 % 60 80 100 P %
12 % 36 48 60 Py BT 1 % 36 48 60 Pouw BT

Puc. 17.KT1/ ona VDRI60WOS5. Puc. 18. K114 ona VDRI15W09.
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B 188 — o 488 B 188 —o—— 488
HanpsxeHue: 75 B HanpsxeHue: I 75 B
100 100
--------- ikl T TR N - el o o e
90 — - i _— = 90 o o — - e )
N X
g p g 7
70 70
. 40 60 80 100 P % | 20 40 60 80 0 P %
12 % 36 48 60 Py BT 1 % 3% 48 60 Poww BT
Puc. 19. K4 ons VDRI60OW12. Puc. 20. K14 ons VDRI60W15.
B 188 —o—— 488
HanpsXxeHue: 75 B
100
%0 i U et T PSSP )
R g0
(=4
70
\T 20 40 60 80 100 P %
12 % 36 48 60 Pow BT

Puc. 21. K14 ona VDRI60W24.
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7.2. OrpaHuyeHne MOLLHOCTH

Ha [Puc. 22] v [Puc. 23] npuBeneHbl peKoMeHAaLMM No orpaHuyeHunio MolHocTy Harpy3sku (20...100%), noakntouyaemoii K Bbixody npeobpasoarens,

B 3aBMCMMOCTM OT TeMMepaTypbl OKpyxatowei cpeapl. UHbopMauums SBnseTcs pacyeTHOM M nokasaHa B Buae rpadumka ans npeobpasosateneit ¢ eauHOM

BXOZHOM CETbK U pa3HbIMU BbIXOAHbIMU HAMPSXKEHUAMMU. Cnapatowme Y4aCTKKN KpUBbIX COOTBETCTBYOT MaKCMManbHOWM TeMNepaType Kopnyca Moayna

+105 °C.

TpacmK BAET OPUMEHTMPOBOYHOE NPEACTaBNEHME O TOM, HA KaKOM 3HAYeHUM BbIXOAHOM MOLLHOCTM LONYCTUMO MCMO/b30BaTh Npeobpa3oBatenb

B 3aBMCMMOCTM OT TeMMEpPaTypPHbIX YCNOBUHI, 4TOObI NpeobpasoBaTe/b He MPEBbICUA MaKCUMMabHO LOMYCTUMYIO TEMMEPATYpy Kopmnyca.

3HayeHuns Ha rpaduke MOryT OTIMYATLCS OT peasibHbIX 3HaYeHM, KoTopble 3aBucAT oT Ugy, KT, ycnoBuii akcnayataumm n KOHCTPYKTUBHbIX

0cobeHHOCTel TeMI00TBOAA.

[padmk orpaHnyeHns MOLWHOCTH OT Tokpcrens!

—Usx=9 B

2 —Usix=12 B
w | —Usux=15B; 24 B
—Usnx=48 B

BbixoaHas MoWHOCTb, BT

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105

Temnepatypa okpyxatoLiei cpeapl, °C

Puc. 22. [paguk oepaHuyerus mowHocmu om Tokp.cpeds b6e3 npumeHeHus
sHewHe20 paduamopa. Ans modyneli VDRI60B ¢ 8xo0Hol cembto «Bo,
npu Ugy=24B.

7.3. Ocumnnorpammoi

7.3.1. Usmepenus ans VDRI40B15

Ipadmk orpaHmnyeHns MOLHOCTH OT Tokpcrens!

=
o

5 @

o]

o 3%

El

2 * 1 —Usuix=9 B
o 2% —Usix=12 B
T —Ugux=15B
g BbIX

] —Usuix=24 B
)

[+3)

Temnepatypa okpyxatoweit cpegpl, °C

Puc. 23. [paguk oepaHudeHus MowHocmu om Tokp.cpedsl 6e3 npumeHeHus
8HewHe20 paduamopa. ns modyneii VDRI60W ¢ exodHoli cembto « W,
npu Ugy=48 B.

Pexxnmbl 1 ycnosus ucnbitanmit: Ugy =24 B, Ugy, x =15 B, Iz, x.=2,7 A, HKY, noaknioueHnune cornacHo TMNOBOW cxeMe BKtoueHus [Puc. 2].

Puc. 24. Yemarosnerue Ugyx 1jom € MOMEHMA nodayu cueHana A1y
(pazmbikaHue 86160008 «AY» u «=BX»).

Jlyy 1 (cuHull) — HanpsxeHue Ha 8bigode «/1Y». Macwmab 5 B/oen.
Jlyy 2 (kpacHeili) — ebixo0Hoe HanpsixeHue. Macwmab 5 B/oen.
Pazeepmka 50 mc/den.

Puc. 25. Ocyunnozpamma nepexoOH020 OMKIOHEHUS 8bIXOOH020
HanpseHUs npu cKa4koobpazHoM U3MeHeHUU 8bIX00H020 moka ¢ 50 %
00 100 % u co 100% 0o 50%.

Macwma6 100 mB/oen.

Pazsepmka 2 mc/0en.
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Puc. 26. Yemarosnerue Ugyy 1yom € MOMEHma nodayu Ugy om. Puc. 27. Ocyunnozpamma nynscayull Ugpx om.
Jlyy 1 (cunuti) — exo0Hoe HanpsixeHue. Macwma6b 10 B/oen. Macwmab 20 mB/den.
Jlyy 2 (kpacHeili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Pazsepmka 1 mkc/den.

Pazsepmka 50 mc/den.

7.3.2. UsmepeHnus pna VDRI40W12

Pexunmbl n ycnosus ncnbimranmin: Ugy =48 B, Ugy x =12 B, I5,x =3,3 A, HKY, noakntoueHne cornacHo TMMOBOM cxeMe BKoYeHus [Puc. 2].

Puc. 28. YemaHosnerue Ugyx 1yom € MOMeHma nodaqu cueHana Yy Puc. 29. Ocyunnozpamma nepexo0H020 OMK/IOHEHUS 8bIXOOH020
(coeduHeHue 8b180008 «1Y» u «-BX>»). HANPSEHUS NPU CKA4YK00Opa3HOM U3MeHeHUU 8bIX00H020 moka ¢ 50 %
Jlyy 1 (cunuli) — 8xo0Hoe HanpseHue. Macwma6 5 B/den. 00 100 % u co 100% do 50%.

Jlyy 2 (kpacHebili) — 8bixo0Hoe HanpsixeHue. Macwma6 5 B/den. Macwma6 100 mB/oen.

Pasgepmka 50 mc/0en. Pazsepmka 2 mkc/0en.
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Puc. 30. Yemarosnerue Ugyx 1yom € MOMEHMa nodayu Ugy om. Puc. 31. Mynscayuu Ugyx yom.
Jlyy 1 (cunuli) — exo0Hoe HanpsixeHue. Macwmab 20 B/oen. Macwmab 50 mB/den.
Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsixeHue. Macwmab 5 B/den. Pazsepmka 1 mkc/en.

Pazsepmka 50 mc/den.

7.3.3. UsmepeHnusa pna VDRI60B24

Pexunmbl n ycnosus ncnbimranmin: Ugy =24 B, Ugy x =24 B, Iz x =2,5 A, HKY, nogkntoueHne cornacHo TMNOBOW cxeme BktoueHus [Puc. 2].

Puc. 32. Yemaroenerue Ugy x yom € MOMEHMa nodayu cueHana Y Puc. 33. Ocyunnozpamma nepexodH020 OMKNOHEHUS 8bIXOOH020

(coeduHeHue 86180008 «BKJ1» u «—BX»). HanpsxeHus npu cKa4koobpazHoM u3meHeHUU 8bIx00H020 moka ¢ 50 %

Jlyy 1 (cuHuti) — exo0Hoe HanpseHue. Macwmab 5 B/den. 00 100 % u co 100% do 50%.

Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Macwma6 100 mB/oen.

Pasgepmka 50 mc/0en. Passepmka 2 mKkc/0en.
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = Pe3ynbTathbl UCMbITaHWI

Puc. 34. Yemarosnerue Ugyy 1yom € MOMEHMa nodayu Ugy om. Puc. 35. Mynscayuu Ugpix wom.
Jlyy 1 (cuHuti) — exo0Hoe HanpsieHue. Macwma6b 20 B/oen. Macwmab 10 mB/den.
Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Pazsepmka 2 mkc/en.

Pazeepmka 50 mc/den.

7.3.4. Usmepenus pna VDRI60W 24

Pexunmbl u ycnosus ncnbiranmin: Ugy =48 B, Ugy x =24 B, Iz x =2,5 A, HKY, nogkntoueHne cornacHo TMNOBOW cxeme BKtoueHus [Puc. 2].

Puc. 36. Ycmarosnerue Ugy x yom € MOMEHMa nodayu cueHana Y Puc. 37. Ocyunnozpamma nepexodHo20 OMKIOHEHUS 8bIXOOH020

(coeduHeHue 86180008 «BKJ1» u «—BX»). HanpsxeHus npu cka4ykoobpazHoM u3meHeHUU 8bIx00H020 moka ¢ 50 %

Jlyy 1 (cuHuti) — exo0Hoe HanpseHue. Macwmab 5 B/den. 00 100 % u co 100% do 50%.

Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Macwma6 100 mB/oen.

Pasgepmka 50 mc/0en. Passepmka 2 mKkc/0en.
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = Pe3ynbTathbl UCMbITaHWI

Puc. 38. Yemarosnerue Ugy y 1yom € MOMEHMa nodayu Ugy om. Puc. 39. Mynscayuu Ugyx yom.
Jlyy 1 (cunuti) — exo0Hoe HanpsieHue. Macwmab 50 B/oen. Macwmab 50 mB/den.
Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Pazsepmka 2 mkc/en.

Pazeepmka 50 mc/den.

7.4. CnekTporpamMbl pagmonomex

7.4.1.VDRI40B15
McnbiTaHns npoBeaeHbl co cxeMamu BkatoveHus ans cootsetcteus EN 55032 Class A [Puc. 3] u EN 55032 Class B [Puc. 4].

Yenosusi: Ug =24 B, Py, =40 BT, HKY.

Puc. 40. Cnekmpoepamma pabomsi VDR I40B15 no cxeme gkntoyeHus Puc. 41. Cnekmpoepamma pabomel VDR I40B15 no cxeme eknroyeHus
[Puc. 3], usmepeHus npou3zsedeHsl 8 coomeemcsuu ¢ EN 55032 Class A [Puc. 4], usmepeHus npouseedeHsl 8 coomsemcsuu ¢ EN 55032 Class B
(0,15-30 MTy). (0,15-30 Mly).
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = Pe3ynbTathbl UCMbITaHWI

7.4.2.VDRI40W15

McnbiTaHns npoBeaeHbl co cxeMamu BkatoveHns ans cootsetctamns EN 55032 Class A [Puc. 3] u EN 55032 Class B [Puc. 4].
Yenosus: Ugy=48 B, Pgyx=40 BT, HKY.

Puc. 42. Cnekmpoepamma pabomel VDR I40W15 no cxeme sknodeHus Puc. 43. Cnekmpozpamma paboms! VDR I40W15 no cxeme ekntodeHus
[Puc. 3], usmepeHus npouszeedeHsl 8 coomeemcsuu ¢ EN 55032 Class A [Puc. 4], usmeperus npouseedeHsl 8 coomsemcsuu ¢ EN 55032 Class B
(0,15-30 MTu). (0,15-30 MTu).

7.4.3.VDRI60B15

McnbiTaHus npoBeaeHbl co cxeMamu BKAoUeHus ansg cootsetctaus EN 55032 Class A [Puc. 3] u EN 55032 Class B [Puc. 4].
Yenosus: Ugy=24 B, Py, =60 BT, HKY.

Puc. 44. Cnekmpoepamma pabomsi VDRI60B15 no cxeme gktoyeHus Puc. 45. Cnekmpoepamma pabomsl VDRI60B15 no cxeme sknoueHus
[Puc. 3], uamepeHus npou3sedeHsl 8 coomeemcsuu ¢ EN 55032 Class A [Puc. 4], usmepeHus npouseedeHsl 8 coomeemcsuu ¢ EN 55032 Class B
(0,15-30 MTu). (0,15-30 MTuy).
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DATASHEET = Cepua VDRI

V D lt b r I C k S VDRI40, VDRI60 = TabapuTHble YepTexu

7.4.4.VDRI60OW15
McnbiTaHns npoBeaeHbl co cxeMamu BkatoveHns ans cootsetctamns EN 55032 Class A [Puc. 3] u EN 55032 Class B [Puc. 4].

Yenosus: Ugy=48 B, Pgy,x=60 BT, HKY.

Puc. 46. Cnekmpoepamma pabomel VDRI60W15 no cxeme skaoqeHus Puc. 47. Cnekmpoepamma pabomsl VDRI60W15 no cxeme sknodeHus
[Puc. 3], usmeperus npoussedersl 6 coomeemcsuu ¢ EN 55032 Class A [Puc. 4], usmeperus npou3sseders 8 coomeemcsuu ¢ EN 55032 Class B
(0,15-30 Mru). (0,15-30 MTy).

8. [@abapuTHbIE YepTexu
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Puc. 48. UcnonHerHue VDR140, VDRI160.
000 «Bonbtbpukcy. Bce npaBa 3aLwmiLeHbl. MpoussBoauTENb UMEET NPABO U3MEHSATb TEXHUYECKME XaPAKTEPUCTUKM U3LENMUI U KOMMNNeKTauuto 6e3 npeaBapuTenbHOro Crpanuua 19 u3 20.
info@voltbricks.ru, www.voltbricks.ru yBefoMmneHus. PakTuyeckue TeXHUYECKME XapaKTEPUCTUKM U KOMMNEKTALMs COrNacoBbIBAOTCS B CneuudukaLmm

Ten.:+7 473 211-22-80 Ha NOCTaBKy M MOTYT OTIMYATLCA OT 3a8BNIEHHbIX B CNPaBOYHbIX MaTepuanax. [lata nocnearero usmerenns 04.09.25



voltbricks

www.voltbricks.ru  info@voltbricks.ru

Komnanus «BonbTbpumKe» — BeayLmii poccuitckuii paspaboTumnk
1 npoussoautens DC/DC npeobpasoBaTteneil u cuctem
3NeKTPONUTAHUS AN OTBETCTBEHHbIX CPep NpUMEHeHUS.

396005, Poccus, BopoHexckas o6nactb, MenoBka,
MepcnektnsHasg, a.1

+7 473 211-22-80

Ha mopenu: VDRI40BO5; VDRI40B09; VDRI40B12; VDRI40B15; VDRI40B24; VDR140B48; VDRI140WO05; VDRI40W09; VDRI40W12; VDRI40W15; VDRI40W24; VDR140W48; VDRI60B05;
VDRI60B09; VDRI60B12; VDRI60B15; VDRI160B24; VDRI60B48; VDRI60WO05; VDRI60W09; VDRI60W12; VDRI60W15; VDRI60W24; VDRI60W48.
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