voltbricks

DATASHEET

Cepus VDR
VDR400, VDR500

YnbrpakomnakTHble DC/DC npeobpasosatenu

1. OnucaHue

M3onuposaHHble DC/DC npeobpazosateny VDR400, VDR500 npesHa-
3HayeHbl 419 UCNONb30BaHMS B annapaTtype NpoMbILLIEHHOTO Ha3Have-
HUS NPU KECTKUX YCIOBUAX IKCMAyaTaLMK.

HecmoTps Ha KOMNakTHble rabapuTel kKopnyca 107x67,7x13 MM, Mak-
CMManbHas BbIXOLHas MOLWWHOCTb Moayneit gocturaeT 500 BT. Mpu atom
npeobpasoBaTenn cnocobHbl paboTaTh B LUMPOKOM AManasoHe Temnepa-
Typ oT-60 no 125°C Ha Kopnyce, BKNOYATbCS M BbIK/OYATbCSA AUCTaH-
LIMOHHO, a Takxe 061aJatoT NOHbIM KOMMIEKCOM 3aLLMUT: OT Neperpysku
Mo TOKY U KOPOTKOTO 3aMblKaHWs. HeCKonbko Moayneit MOXHO BK/IYaTh
KaK nocnefoBaTesbHoO, AN1S YBEUYEHNS BBIXOAHOTO HAMPSKEHUs, Tak

1 NapannenbHo, ANs YBENUYEHNS BbIXOAHOW MOLYHOCTM, COXPaHSS 3Have-
HME BbIXOAHOTO HaMPSHKEHMS.

OTcyTCTBUME B CXEME Mpeobpa3oBaTens ONTPOHOB MO3BOSET MOAYIO
HaLEeXHO QYHKLMOHMPOBATL B YC/IOBUSIX BO3AENUCTBUS MOHU3MPYHOLLMX
M3/Ty4YEHUI 1 BbICOKOM TEMMepaTypbl B TEYEHWE BCEIO CPOKa IKCMIyaTa-
UMK U30ENUNA.

MonMMepHas repMeTU3UpytoLLas 3aMBka 0becneymBaeT HageXHYH
3aLUMTY OT BHELUHMX BO3LENCTBYOWMX HAKTOPOB U UCKIIHOUYAET NOBPEX-
[LieHus npeobpasoBaTesns, Bbi3BaHHblE BUBpaLMEN UM NONaaaHMUEM rps3u,
B/IArM UM CONSIHOTO TyMaHa. Moayu NpoxXoasT CreumanbHble BULbI TEM-
nepaTypHbIX U NPeaenbHbIX UCMbITAaHWUIA, B TOM YKMCSIE INEKTPOTEPMOTpE-
HMPOBKY C 3KCTPEMAsIbHBIMU PEXMMAMU BKOYEHUS U BbIKNOYEHMS.

1.1. Pa3paboTaHbl B COOTBETCTBUM

= XapaKTepuCcTUKM PaAMOYaCTOTHBIX MOMeX
EN 55011 /55022 /55032 (TOCT 55022)
= YCTOMYMBOCTb K 371€KTPOMArHUTHBIX NoMexam
EN 55024
= JNeKTpOMarHMTHas COBMeCTUMOCTb
EN 61000
= TpeboBaHus HesonacHocTH
EN 60950 (FTOCT 60950)

1.2. OcobeHHOCTH

= [apaHTua 5 net

= BbixogHoM Tok go 50 A

= Pabouas Temnepatypa kopnyca: -60...+125°C
= HuskonpodunbHasg 13 MM KOHCTpYKLMS

= MefHbIi Kopnyc ¢ KpenéxHbiMK GnaHLamm

= MarHuTtHas obpartHas cBg3b 6e3 oNTpoOHOB

= 3awmTa ot K3 1 nepeHanpskeHus

= [INCTaHUMOHHOE BKJ/BbIKN

= YacroTa npeobpasosaHus 400 KIiy

* Tunosoit KMA 91% (U, =24 B)

= [onuMepHas repMeTU3UPYHOLLAs 3aMBKa

= MYHKLMS napannenbHoi paboTsl

= BHeWH:As CMHXPOHM3aLMa YacTOTbl Npeobpa3oBaHms
* PerynvpoBKa BbIXOLHOIO HaMpsixKeHUs

= BbiHOCHas obpaTtHas cBa3b

= He TpebyroT MUHMMaNbHOM Harpysku

1.3. lononHuTtenbHas nHbopmaums

1.3.1. OnucaHue Ha caiite npousBoauTens

https://voltbricks.ru/product/vdr

1.3.2. 3D moaenu

https://support.voltbricks.ru/models/VDR500.stp
1.3.3. Otaen npopax
+7 473 211-22-80; sales@voltbricks.ru

1.3.4. TexHuueckas noaAepxKa

support@voltbricks.ru
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DATASHEET = Cepua VDR

V D |.t b ri C k S VDR400, VDR500 = ConepxaHue
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3. YcnoBHOe 0603HayYeHne Moayneun

[lns nony4eHns [ONONHUTENBHOW MHDOPMALIMKM CBSHKUTECH C OTAENOM NPOoAaX Mo TenedoHy +7 473 211-22-80 unu aneKTpoHHOM noyTe

sales@voltbricks.ru

Mogaenb

Bapuauus

Mpu3Hak n3penus. MouiHocTb, BT BbIXOAHOE HaMpsiKeHWe
Moayne DC/DC 400; 500 (aBe umdpsl), B

Cepus

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

MHpeKc BXOAHOW ceTu
V,D;
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DATASHEET = Cepua VDR

V D lt b r I C k S VDR400, VDR500 = XapakTepuctuku npeobpasosatenei

3.1. CokpauieHus

B HacTosiwem DATASHEET npuHsaTbl cnepytoliye COKpaLleHus:

CokpaueHue OnucaHue

Pabix BbIXoAHast MOLLHOCTb

Ugbix.HoM HoMuHanbHOe BbIXOAHOE HanpsixeHue

Igbix.HOM HoMuHanbHbIM BbIXOAHOM TOK

Igbix.MuH MUWHUManbHbIN BbIXOAHOW TOK

Ugx.Hom HoMuHanbHOe BXOOHOE HampsiKeHue

Ugx.mun----Ugx.makc [Mana3oH BXOAHOrO HanpsXXenus

Tkoen Pa6ouas Temnepatypa kopnyca

Tokp Pabouas TeMnepaTypa oKpyxatoLien cpeapl

HKY HopmanbHble knumaTtuyeckune ycnosums (Temnepartypa Bosayxa ot 15 °C go 35 °C)
T TY/B.436630.004TY

4. XapakTepucTmku npeobpasoBartenen

ObpalLaeM BHMMaHKe, YTO MHPOPMALMS B HACTOSLLEM [OKYMEHTE SBASETCS He NonHoW. bonee noapobHas uHbopmaums (LononHuTeNbHble TpeboBaHus,
TUMNOBbIE CXEMbI, MPaBUAA IKCMIyaTaLMm) NpuBeLeHa B TeEXHUYecknX ycnoBusax. Camu TexHuyeckue ycnosus, a Takxke 3D moaenn npeobpasoBateneit
1 Footprints gocTynHbl Ans ckaunMBaHus Ha caite www.voltbricks.ru B pasgene «okymeHTaLms».

4.1. BXxogHble XxapakTepucTukm

Mapametp Ycnosus 3HauyeHue
HoMuHanbHoe BXoAHOE HanpsikeHue Muaekc «V» 28B
Mupekc «D» 48 B
[lnanasoH BXOAHOrO HanpsKeHus Ugx hom=28B 17..36 B
Ugx Hom=48B 36..75B
MepexopHoe oTknoHeHne Ugy Ugx nom=28B@ 1 ¢ 17..40B
Ugx.Hom=48B @ 1 ¢ 36...84 B

4.2. BoIxOAHble XapaKTepuUCTUKK

MNapametp Ycnosua 3HaueHue
MolHocTb 400; 500 Bt
KonuuectBo BbIXOAHbIX KaHanoB 1
HoMuHanbHoe BbIxogHOE HanpsixeHue 9;12;15;24;28B
PerynvpoBaHu1e BbIXOAHOrO HaNpsXKeHNs 5%
MUWHUManbHbIN BbIXOAHOW TOK 0A
HoMWHanbHbI™ BbIXOAHOM TOK ana Pgy x=400 Bt ang Pgyx=500 BT
9 444 A 50 A
12 333A 41,7 A
15 26,7A 333A
24 16,7 A 20,8 A
28 14,3 A 179A
MopcTpoiika BbIXOAHOrO HANpsXKeHUs 5% Ugpix.Hom
YcTaHoBMBLUEECS OTKNOHEHME BbIXOAHOIO Ugx.HoMs lgpix.makc, HKY MaKe. 2% Ugyix oM
HanpsKeHus
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voltbricks

DATASHEET - Cepus VDR
VDR400, VDR500 = XapakTepuctuku npeobpasosatenei

Mapametp

HectabunbHOCTb BbIXOAHOTO Hanps>XeHua

Ycnosua

Mpn nnasHoM nameHeHuUn Ugy U lgyx

3HaueHue

2% UBbIX.HOM

TemnepaTypHas HecTabunbHOCTb

3% UBbIX.HOM

C\/MMapHaﬂ HEeCTabuIbHOCTb BO BCEM AnanasoHe
Ugx, lbix M Tokp

6% UBbIX.HOM

Pa3max nynbcaunit (MUK-nNuK)

<2% Ugpix.nom

MakcumanbHas CyMMapHasa E8MKOCTb KOHAEHCATOPOB Ha Bbl-

ans Pgy =400 Bt ans Pgyx=500 BT

xofe mMoayns Ugyx=9,12,15B 5800 mMk®d 7200 Mk®
Ugpix=24,28B 1800 mMk® 2200 mk®

Bpems BkntoyeHus lgix oM+ Cmakc <0,1c

MNepexoaHoe OTKNOHEHWE BbIXOAHOTO HanpsixxeHns oT Uygum Mpu namenennn Ugy mun 80 Ugx makcs +10 %
B npeaenax 0,5%Iyom...lHom:
AnuTenbHocTb GpoHTa > 500 MKC

4.3, O6lwme XxapakTepmuCcTuKm

Mapametp Ycnosus 3HayeHue

Pabouas Temnepatypa kopnyca -60..+125 °C

TemnepaTypa xpaHeHus -60...+125 °C

Yacrota npeobpasoBaHus

400 kI, Tmn. (pukc, LUNM)

MpouHocTb usonsaumm @ 60 c BX0z/BbIX0A, BXOA/KOPMYC, BbIXOA/KOPNYC ~500 B, 50 iy
=750B

ConpoTuenenue nsonaumun @ =500 B Bx04/BbIXOA, BXOA/KOPMYC, BbIXOA/KOPMYC 20 MOmM
Tennosoe conpoTuBiEHWe Kopnyca 3,3 °C/Bt
Tunosoit ko3 ULMEHT None3Horo fencTBns Ugx=28 B, U, x=12 B 91 %

Ugx=48 B, Ugy,x=12 B 89 %
[MCTaHUMOHHOE BKJ1/BbIK/ [cm.n. 6.1]
MTBF Ugx=Usx.nowm: l8oix=0,7*Imakc, Tkorn<0,7*Txopn.makc 17379004

UBX=UBX HOM> le\X=O:5x|MAK[:TKOPHSO:SXTKOPH MAKC 2133000 1]
Cpok rapaHtuu 5 net

4.4. 3aWwnTHbIE DYHKLMM

ﬂapaMeprl ABNAKTCA CNPABOYHbIMU. He pekoMeHayeTCca ,O0NroBpeMeHHOE NCNOIb30BaHNE MOAYNA C NPEBbILEHNEM MAKCUMAIbHOTO BbIXOAHOTO

TOKa. |_|p|/1 Cpa6aTbIBaHl/Il4 3aLlUMT OT KOPOTKOr0 3aMblKaHUA U MepeHanps>XeHnsa Ha BbiXoae npeo6pazoBaTenM nepexonaT B pexuM «penakcaunm»

(Hiccup mode).

Mapametp

3alumuTa oT KOPOTKOrO 3aMblKaHMs

Ycnosus

3HauyeHue

ABTOMaTU4eCcKoe BOCCTaHOB/IEHNE

3almTa OT NepeHanpsXeHus Ha BbIXOAE

1,5 Ugpix.nom

CuHycounaanbHas Bubpaums

10...2000 Ty, 200 (20) M/c? (g)

YpoBeHb cpabaTbiBaHMs 3aLMTbl OT Neperpysku™ < 1,5 Pyakc
YCTOMUMBOCTD K MbIM ecTb
YCTOMUMBOCTb K CONAHOMY TyMaHy ecTb
YcTouMBOCTb K Bnare 98% npu Toyp=35°C ecTb

* OnutenbHas aKcnayaTtauMa Npu ToKax Bbllle HOMUHANbHbIX 3HayYeHun He AonyckaeTtca.
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DATASHEET = Cepua VDR

V D lt b r I C k S VDR400, VDR500 = XapakTepuctuku npeobpasoBatenei

4.5. KOHCTpYKTUBHbIE MapaMeTpbl

Mapametp Ycnosus 3HauyeHue

Matepuan kopnyca Melb

Matepwuan nokpbiTus XUM. HUKESTb
Matepuan BbiBOAOB 6poH3a

Macca Makc. 270 r
Temnepatypa naiku 5¢ 260 °C

[abapuTHble pasmepbl bes yyeTa BbIBOSOB Makc. 107x67,7x13 MM

Mo cornacoBaHMio C U3roTOBUTENEM BO3MOXHO pacwmnpeHue Xxapaktepuctmk.

Takxe BO3MOXHO MCCneaoBaHue u HOPMUPOBAHNE HEPETNAMEHTUPYEMbIX XapaKTEPUCTUK U MapaMETPOB.

4.6. DyHKUMOHANbHAs cxemMa
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Puc. 1. ®yHkyuoHansHas cxema VDR400, VDR 500.
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DATASHEET = Cepua VDR

V D lt b ri C k S VDR400, VDR500 = CxeMbl BKIKOUEHMS

5. CxeMbl BKIHOYEHUS

5.1. TunoBag cxemMa BKHOYEHUS

Ry — Harpyska.
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Puc. 2. Tunosas cxema sksmoueHus VDR400, VDR 500.

HaumeHoBaHue Tun aneMeHTa KommeHTapuit 3HaueHue
VDR400 VDR500
c1 TaHTanoBbI KOHAEHCATOP BxonHoe HanpsikeHue =288 400 Mk®
=48 B 200 mMk®
C2 Kepamuueckuii KoHaeHcaTop BxopHoe HanpspkeHne =28B 40 Mk®
=48 B 20 M@
c3 TaHTanoBbIl KOHAEHCATOP BxopHoe HanpsbkeHne =288 400 Mk®
=48 B 200 mMk®
c4 Kepamuueckuii KoHaeHcaTop BxopHoe HanpsikeHne =28B 40 Mk®
=48 B 20 Mk®
c5 TaHTanoBbIN KOHAEHCATOP BbixonHOe HanpsxeHue =9B 600 MkD
=12B
=158
=248 100 mMk® 120 mk®
=28 B
cé6 ANOMUHUEBDBIN 3neKTponuTuye-  BbixogHoe HampskeHue =9B 100 Mk® 220 Mk®
CKWI KOHAEHcaTop =12B
=158
=248 470 Mk® 500 mMk®
=28 B
C7,C8,09,C10,C11,C12 Kepamuueckuit KonaeHcaTop 2200...4700 n®
L1 CuHbasHbIi gpoccens 2 MIH

Ta6n. 1. OnucaHue 3nemeHmos munogoli cxemsl ektodeHus VDR400, VDR 500.
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DATASHEET = Cepua VDR

V D lt b ri C k S VDR400, VDR500 = CxeMbl BKIKOUEHMS

5.2. CxemMa COBMECTHOr0 BKJIKOYEHMS C MoayneM GUAbTpaLmu.

Mpu ncnonb3oBaHMK NpeobpasoBateneit B 0060 YyBCTBUTENBHOM K MMMY/IbCHBIM NOMEXaM annapaType, a TakKe A/ ynpoLeH1s peanusaumum TMNoBoi
CXeMbl BK/IOUYEHUs, pekoMeHayeM ycTaHaBameaTtb Mogynm VDR400 n VDR500 coBmecTHo ¢ Moaynsamu ¢unstpaummn VFB.
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Puc. 3. Cxema cosmMecmHo020 8K4eHUS npeobpazosamens ¢ MoOyneM uasmpayuu.

HaumeHoBaHue Tun anemeHTa KommeHTapuin 3HauyeHue
VDR400 VDR500
C1 TaHTanoBbIVi KOHAEHCATOP BxopHoe HanpspkeHne =28 B 400 mMk®
=48 B 200 mMk®
C2 Kepamuueckuit KoHaeHcaTop BxopHoe HanpskeHne =28B 40 Mk®d
=48 B 20 M@
c3 TaHTanoBbIii KOHAEHCATOP BxopHoe HanpspkeHne =28 B 400 Mk®
=48 B 200 mMk®
c4 Kepamuueckuit KoHaeHcaTop BxopHoe HanpskeHue =28B 40 mk®d
=48 B 20 M@
c5 TaHTanoBbIii KOHAEHCATOP BbixonHoe HanpsxeHue =9B 600 Mk®D
=128
=15B
=24B 100 mMk® 120 mMk®
=288
c6 ANIOMUHMEBDIV 3neKTponuTuie-  BbixogHoe HanpspkeHue =9B 100 mMk® 220 mxk®
CKMIA KOHAEHCaTOp =12B
=15B
=24B 470 Mk® 500 mMk®
=288
C7,C8,09,C10 Kepamuueckuii koHaeHcaTop 2200...4700 n®
Mogaynb dunbtpa BxopHoe HanpspkeHne =28 B VFB40VU
=48 B Hert coots. Moayns dunetpa

Tabn. 2. OnucaHue 31eMeHmos 0415 CXeMbl COBMECMHO020 BK/IIOYEHUS npeobpazosamens ¢ ModyneM puasmpavuu.
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DATASHEET = Cepua VDR
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6. CepBUCHble GYHKLMMU

6.1. [IncTaHUMOHHOE ynpaBneHue

6.1.1. BoiknioueHue Moaynei nyteM coeauHenuns Boisoaa «BKJ1/BbIKJ1» ¢ BoiBogom «-BX»

®YHKUMS AMCTAHLMOHHOrO ynpaeneHus ([Y) peann3oBaHa TakiuM 06pa3oMm, YTO Npu 3aMblkaHUKM BbiBoAa «[1Y» Ha «-BX» Moaynb BbiK/toyaeTcs.
®yHKUMA «[1Y» no3BoNseT N0 KOMaHAe YNpaBnsTb COCTOSHUEM MOAYNS (BK/HOYEH/BbIK/IOYEH), UCMONb3YS ANS YNpaBAeHUs MexaHuyeckoe pene [Puc. 4],
6MNONAPHbIN TPAH3MCTOP, NOAKIOYEHHbIN K BbiBoAy «BKJT/BbIKJ1» no cxeme «oTKpbITbI konnekTop» [Puc. 5] unu ontpoH [Puc. 6].

B T0 Bpems, noka akTMBMPOBaH pexuMm «[Y» (Moaynb BbIK/IOUEH), YEPES KITHOY MOXKET NPOTeKaTb TOK A0 2MA. MakcMManbHOe NafgeHue HanpsikeHus
Ha KJ/ilo4e He Ao/MKHO npeBbiwath 1 B. B To Bpems, noka pexuM «[1Y» He akTMBEH (MOZYNb BK/IHOUEH), K 3aKPbITOMY KJH0UY MOXET BbITb MPUIOXKEHO
HanpsbkeHue Ao 8 B. YTeuka Toka Yepes K/itoY He fo/KHa npeBbiwaTth 50 MKA.

Mpu opranusaumm [1Y ofHOBPEMEHHO HECKONbKMX MOZY/ei 3NeKTPONUTaHUs He JoMyCKaeTcs YCTaHOBKa A0MOHUTENbHbIX 3IEMEHTOB B Lieny,
coenumHaoLwme BbiBoabl «BKJT», «=BX» u koMMyTupytowmii kntod. Ecnn dyHkums Y He ucnonbsyetcs, Bbisog «BKJ1/BbIK1» unu «BKJ1» ponyckaetcs
OCTaBWUTb HEMOAK/OYEHHBIM UK 06pe3aTsb.

MpeoGpasosatens Mpeo6pasosatens Mpeo6pasosartens

+BX +BX +BX +BX +BX +BX

R1 R1 R1 IC1
5 | o BKJI o or o BKJI e BKJ
Cc1 Iz
YnpasneHue .. Vnpasnexue ‘s‘ VrpasneHue
O
O -BX -BX -BX -BX
-BX -BX
Puc. 4. BKJ1/BbIKJI ¢ nomowbto pene. Puc. 5. BKJ1/BbIKJI ¢ nomowbto 6unonsipHo2o Puc. 6. BKJ1/BbIKJI ¢ nomowbro onmpoHa.
mpaH3ucmopa.

6.2. Perynuposka

PerynvnpoBka BbIXO[HOI0 HaNpsXXeHWs MOAyNel INeKTPONUTaHNUS B AMana3oHe He MeHee £5%, MOXeT OCyLLeCTBASTbCS, HAaNnpUMep, MyTeM MOAK/0YEHNS
BbiBOAA «PEM» yepes pesuncrop Kk BbiBOAY «—BblX» Ang yBennueHns BbIxoaHOro HanpskeHus [Puc. 7] unm k BbiBoay «+BblX» nnsg ymeHblweHns
BbIXO[LHOTO HanpsbxeHus [Puc. 8].

Mpun ncnonb3oBaHMKM NoTeHLMOMETPA R2 M BHELWHMX orpaHMumnBaioLLmx pesnctopos (R1, R3) BO3MOXHO peann3oBaTh peryiMpoBky Kak B CTOPOHY
yBENMYeHus, Tak U B CTOPOHY yMeHblueHus [Puc. 9].

B cnyyae Heo6xoaMMOCTM ynpaBneHUs BbIXOAHBIM HaMPS)KEHUEM MOLYNS 3NEKTPONUTAHWUS CUTHANIOM BHELIHEr0 UCTOYHMKA TOKA UII HanpsKeHus,
HanpuMep, B MMKPOKOHTPOJIIEPHbIX aBTOMATU3MPOBAHHbIX CMCTEMAX YNpaBieHUs C NOMOLUbI curHana LLAT, BHeWHWI curHan Toka unm HanpskeHus
Heobx0AMMO NoAaBaTh HA BbIBOZ, PEryMpOBKM OTHOCUMTENBbHO BbIBOA «—BblX», B cooTBeTCTBUM C pucyHkamu [Puc. 10] v [Puc. 11].

HomuHan anemenToB uenu [Puc. 7]-[Puc. 9], BenuunHbl Toka [Puc. 10] n HanpsixeHus [Puc. 11] onpenenstotcs SMIUMPUYECKU MU PacyeTHbIM Crocobom,
YKa3aHHbIM B PYKOBOAALLMX TEXHUYECKMX MaTepuanax Ha caite www.voltbricks.ru.

MpeobpasosaTtens Mpeobpasosatens MpeobpasosaTens
+BbIX e~t——----— +BbIX e~ +BbIX e~
R1
PET o | PEl o~ | PE[ o
R1

-BbIX e~ -BbIX e———— -BbIX e~
Puc. 7. Pecynuposka ysenuderuem Ug, x. Puc. 8. Peaynuposka cHumeHuem Ugyy. Puc. 9. Pecynuposka nomeHyuomMempom.
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MNpeobpazoBatenb Mpeobpasosatens
+BbIX e4—— +BbIX e~
i [
PET o U PET o L‘
\ |
-BbIX e— -BbIX e
Puc. 10. Pe2ynuposka ucmo4YHUKOM MoKa. Puc. 11. Peaynuposka ucmo4YHUKOM HANPSIHEHUs.

3HayeHMe HOMUHana perynMpoBoYHbIX pe3sucTtopos

HomuHanbHoe BbixoaHoE Conpomsneuue pe3ucropa RPEr’ KOMm, ans nony4yeHus BbIXOAHOro Hanps>XeHus

Hanps)xXeHue Moayna, B

095xU,,,  096xU,,  097xU,,  098xU,,  0,99xU,,, u 1,01xU,,  1,02xU,,, = 1,03xU,,,  104xU,,  1,05xU,,,
9 143 182 247 376 765 © 120 59 38 28 22
12 206 261 353 538 1090 0 122 60 39 28 22
15 258 326 440 668 1351 © 122 60 40 30 24
24 431 544 734 1114 2259 © 123 61 40 30 24
28 462 584 787 1194 2415 © 117 58 38 29 23

6.3. BoiHOCHas obpaTHas cBS3b

MpUMeHeHWe BbIHOCHO 06paTHOI cBa3m (O C) No3BONSET 06ECNeUNTb KOMMEHCALMIO MALEHNUS HANPSXKEHUA HA COEAMHUTENbHbIX NPOBOAAX

1 pa3BA3bIBAIOWMX AMOAAX. MaKCMMabHas BENMUMHA KOMMEHCALIMM NaleHUs BbIXOAHOrO HanpshkeHus He MeHee 5% UBbix. [Ins obecrnedeHus nydiuen
NOMeX03alUMWEHHOCTU BbiBOAbI «+OC» 1 «-OC» MOAyNen 3NeKTPONUTaHWS PEKOMEHAYETCA MOAKNOUATb K Harpy3Ke «BUTOM Napoi» cedeHneM

He meHee 0,1 MM2.

TunoBas cxema BKI4YeHUs BbiIHOCHOM OC ans cuctembl INEKTPONUTaHUA C KANUHHBIMU» NTUHUAMU NMUTAHNA NpUBELEHA HA PUCYHKE!

+BX o EE— 'Y + BbIX 22

+0C 9

~0C ¢

-BX e—m————— ¢ -BX - BblX 22

Puc. 12. Tunosas cxema ekntodeHus 8biHocHol OC.

HATPY3KA

Modynb 3nekmponumanus

B cnyuae, koraa dyHKuUmMs BbiHOCHOM O C He ucnonb3yeTtcs, He06X0AMMO HAaNPAMYK CoeamHUTb BbiBog, «+OC» ¢ BbIBOAOM «+BblX», BbiBOA «-OC»
C BbIBOAOM «-BblX». He nonyckaeTtcs octaBnaTb HEMOAKAYEHHbIMK BbIBOAbI «+OC» 1 «-OCx.
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+BX ¢ +BX + BbIX

Modynb 3nexmponumaHus

-BX e—————————————4 - BX - BblX

+0C

-0c

Puc. 13. Tunosas cxema eknyeHus 6e3 ucnone3osarHus eviHocHol OC.

6.4. CUHXpOoHM3aLMa

HATPY3KA

Mogaynu UMetoT BbIBOA ABYHanpasaeHHoro curiana « CMHXP», no3BonsitoLwmit CMHXPOHM3MPOBATh YacToTy NPeo6pa3oBaHms MOAYEN C MOMOLLbIO

BHELUHEro CMHXPOCUIHaNa OTHOCUTENbHO BbIBOAA «-BX» [Puc. 14].

[p1 ncnonb3oBaHMM BHELLHErO TAaKTOBOIO reHepaTopa A/ CUHXPOHM3aLMK, aMIIUTYAA ero TaKTOBbIX MMMY/bCOB AO/MKHA ObiTb B AnanasoHe

oT 2B po 5 B, wupuHa - He MeHee 100 Hc, a YacToTa Cief0BaHUS UMNYNbCOB CUHXPOHM3ALLMKU AOMKHA BbiTb Ha 2-15 % Bbille, 4eM UX UCXOLHAs YacToTa
npeobpazosaHus 400 kIL. bonee To4HO YacTOTy Npeobpa3oBaHMS MOAYNS MOXHO ONPeaenuTb, U3MEPUB YACTOTY C/IeA0BaHMS CUTHANA Ha BbIBOAE
«CUHXP» oTHoCHTeNnbHO BbiBOAA «-BX».

Heckonbko mMomynei MoryT BbiTb Tak)Ke CUHXPOHMU3MPOBAHbI APYT C PYroM NpoCTbiM 06beanHeHneM BbiBogoB « CMHXP», kak nokasaHo Ha [Puc. 15].
B 3701 KOHdUrypauum Bce BefoMble MOAYNM ByAyT CMHXPOHU3MPOBaHbI B NPOTMBOMAa3e C 0aHUM BeaywmuM MoayneM. OBbluHO, BeAyLLIMM OKa3biBaeTcs
MOZy/b, Y KOTOPOro curHan Ha BeiBoge «CMHXP» nosButcs nepBbiM, 160 MOAY/b, UMEILLMI HAaMBOMbLLYH UCXOAHYO YacToTy MPeobpa3oBaHus.

MCTOYHMK NUTaHMA Mopynb 1
+BbIX +_T_C1 +BX
-BbIX T -BX
—o CIHXP
Mogaynb 2
vl B
1 -BX
TakTOBbI reHepaTop
BbIX CUHXP
ObLL,
[
Mogaynb N
& +B
+1 CN
T -BX
Lo C/IHXP

Puc. 14. lpumep nocmpoeHus cucmemsl ¢ CUHXPOHU3AyUell om 8HeWHe20

makmaoeoeo eeHepamopa.
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MCTOYHMK nuTaHus
+BbIX

Mopynb 1

+BX

-BbIX

-BX

— e CUHXP

Mogaynb 2

+BX

-BX

o—o CHXP

Mogayne N

+] CN
T

+BX

-BX

o CIHXP

Puc. 15. [pumep nocmpoeHus cucmemsl ¢ CUHXpOHU3ayueli 6e3 8HewHe20

makmaoeoeo eeHepamopa.

MpoussBoauTENb UMEET NPABO U3MEHSATb TEXHUYECKME XaPAKTEPUCTUKM U3LENMUI U KOMMNNeKTauuto 6e3 npeaBapuTenbHOro
yBeAoMNEeHUA. daKTMyeckune TexHuyeckmne XapaKTepPUCTUKKU U KOMMNIEKTaumMs CornacoBbiBarOTCa B CI'IEUM(DMKELLMM
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6.5. MNoaknoyeHne Moaynen gnsa napanaenbHom paboThbl

MO,ELy}'IM MMEIOT BCTPOEHHYHO CIJyHKLI,M}O napanneanoﬁ pa6OTbI, KOTOpas BbIpaBHMBAET BbIXOAHYH MOLLHOCTb KaXXA0ro U3 BKIKYaEMbIX Mo,uyneﬂ, npu T10-
KaX 3arpysku 6/IM3KMX K HOMUHASTbHBIM 3HAYEHUAM.

MoakntoyeHue ons napannenbHoi paboTbl OCYLLECTBASETCS 3anapanienBaHMeM BbIXOAHbIX Liernei Moaynei B CO0pHbIe WKHbI U 06beAMHEHUEM Y HUX
BbIBOJ,OB NapannenbHoi paboTbl B COOTBETCTBMU C pUCYHKOM [Puc. 16].

Mpwu 3TOM HeobxoanMo cobnoaaTh CneayrLlmne peKoMeHAAUNN:

= MOAY/U 3NEKTPONUTAHMS JOMKHBI pacnonaratbCsl B HEMOCPeACTBEHHOW 6iM30CTH Apyr OT Apyra. PasaenuTenbHble AWOAbI U NPELOXPAHUTENMN LOMKHbI
KpaTyailumMM NyTeM COELMHATHLCS C COOTBETCTBYHOLLMMM LWTbIPSIMU MOAYNEN;

* MPOBOLHWKM, COEAMHAIOLLME BbIXOLHbIE BbIBOAbI MOAY/IEN CO COOPHLIMM WMHAMM, AOMKHbI ObITb OAMHAKOBLIMU, MMHUMaNbHOM AAMHbI 1 6O/BLIOTO
ceyenus. NoaknoyeHMe B KMUHYCOBbIE» BbIXOAHbBIE LENU Pa3fenuTesbHbIX MOA0B Y TOKOU3MEPUTENbHbBIX PE3UCTOPOB He A0MYCKAETCS;

= COOpHbIE WWHbI AOMKHbI NPOXOAWTL B HEMOCPEACTBEHHO BIM30CTH OT BbIXOAHbIX WUTbIPEX MOAyNs U UMETb ceyeHue B N pas 6osbluee, YeM NpoBo-
LLHVKM, COEAMHSIOLLME MOLYM C WMHOW, rae N- KONMYECTBO MOAY/IEN, BKITOUYEHHbIX NapaieNbHo;

= coeiMHEHWE COOPHBIX WWH C HAarpy3KOM JOMKHO HAXOAUTHCS B CPELHEN YacTH LWKH;

= KaTeropuyecku 3anpeLaeTcs KOMMYTUPOBATb BbIXOAHbIE LLENu MOAYNEN BO BKIKOYEHHOM COCTOSIHUM;

= aMMepMeTpbl AN KOHTPO/I paBHOMEPHOIO pacnpeaeneHns MOLWHOCTM N0 MOAY/SM 3EKTPONUTaHUS PEKOMEHAYETCS BKIHOYATb BO BXOAHbIE LIEMM

MoAynew.

Bo3MOXHOCTb napannenbHoro CoeanHeHna BbIXO40B MO,ELyﬂEVI SNeKTponuTaHua ona paﬁOTbI Ha 06I.Ll,yIO Harpysky, Nno3BondeT yBe/IM4nTb CyMMapHyH
BbIXOAHYH MOWHOCTb Mo,qyneﬂ A0 3HaY4YeHusa:

Peymum= 0,7 * N x Py,

rae 0,7 — pekoMeHAyeMblit KOIDPULMEHT 3arpy3kin Moaynei,
N - konnyecTBO Moaynen, BKIYaEMbIX NapanienbHo,
Pmakc - MakcMManbHas BbIXOLHAas MOLWHOCTbL Moayns, BT.

ﬂpw npaBuiabHO BbINOJIHEHHOM NOAKMHOYEHUN MO,EI,yﬂeFi INEKTPONMUTaHUA Ha HOMWHANbHOMN CyMMapHOH BbIXOAHOM MOLHOCTU OTK/IOHEHME BbIXOAHbIX
TOKOB Mo,qyneﬂ OT MX HOMMHANbHbIX 3HAYEHWUI He AOMKEH npesbiWaTb 15 %.

Puc. 16. Cxema nodkntodeHus Modyneli 3nekmponumarus 045 napannensHoli pabome (6e3 ykazaHus 31emeHmos munosoli cxemel nodkayeHus [Puc. 2]).

B kauvectBe anonos VD1...VD4 pekomeHayeTcs npuMeHsaTb anoapl LLOTTKKM, MMetowme MUHUManbHOe nageHne HanpskeHns. Mx MmakcumanbHoe 06-
paTHOe HanpsbkeHue AO0MKHO ObiTb B 1,5-2 pa3a 6onblie, Y4eM Ugy x nom. MOAYNENR. MakcMManbHbIi NpsIMOI TOK AMOL0B LOMKEH MMHUMYM B ABa pasa
npeBoCXoamnTb lgyx nom. O8HOro mopyns. Mpepoxpanutenn FU1-FU4 gomkHbl 6bITb paccumTaHbl Ha TOK He MeHee 2 x |, .
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/. Pe3ynbratbl MCNbITAaHUH

OﬁpamaeM BHMMaHUE, YTO MHq)OpMaLI,l/Iﬂ B HaCTOALWEM NOKYMEHTE HE ABNAETCA nonHow. bonee I'IO,D,pO6Ha$1 MH(DOpMaLI,Mﬂ (,D,OI'lOI'IHl/ITe}'IbeIe Tpe6OBaHMﬂ,

TUMNOBbIE CXEMbI BK/TKOYEHUA, NpaBMia akcnayaTaumm n 1. I'I.) npueeneHa B TEXHUYECKUX YCNOBUAX, a TAKXKE B PYKOBOAALLNX TEXHUYECKUX MaTepUanax

Ha caiTte www.voltbricks.ru B pasaene «[JokyMeHTaLmMs».

7.1. 3aBucumocTb KT oT Harpy3ku

Ha [Puc. 17]—[Puc. 24] npusepeHbl usmepenuns KMNMO ona mogynein VDR400, VDR500 (¢ 3aBMCMMOCTbIO OT 3HAYEHMIA BXOLHOIO HAMPSXKEHUS U BbIXOLHOM

MOLLHOCTM B AnanasoHe 3arpysku 20..100%). M3MepeHns HOCAT «AeMOHCTPALMOHHBIN XapaKTep»,3Ha4YeHUs MOTYT OTIMYATLCS OT HaKTUYECKMX.

7.1.1.VDR500 c nHpekcom BXOAHOM1 ceTu «V»

BxogHoe = == -—— 17B —r— 27 B
HanpskeHue: a 368
100
A i et i e -
90
X
<
70
L
20 40 60 80 100

HATPY3KA, %

Puc. 17.KI/4 ona VDR500V09.

Bxoaxoe i—mp——. 17 B —_—o— 278
HanpsaxeHue: s 368
100
------ .,
-
90 - ¥ ¥
-
R g
(=4
70
L
20 40 60 80 100

HATPY3KA, %

Puc. 19. K1/l ons VDR500V24.
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BxopHoe = = &—— 17B —a— 27 8B
HanpsKeHue: 368
100
g
90 =
L)
=4
70
L
20 40 60 80 100

HATPY3KA, %

Puc.18. KI14 ons VDR500V15.

BxogHoe == -.—— 17B —0—— 278
HanpsXxeHue: 368
100
I e -
90 e 7
r
R 80
(=3
70
L
20 40 60 80 100

HATPY3KA, %

Puc. 20. K1/ ona VDR500V28.

Mpon3soamnTeNb MMEET NPaBO U3MEHSITb TEXHUUECKUE XapaKTEPUCTUKM U3AENUI U KOMANEKTaLMo 6€3 NpeaBapUTeNbHOro
yBefomnenus. DakTUyeckue TEXHUYECKMUe XapaKTepPUCTUKU M KOMMEKTALIMS COTNACcoBbIBAIOTCS B CrieLmMduKaLmm
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7.1.2. VDR500 c uHaekcoM BxonHoit cetu «D»

Bxoaxoe == 368 —0—— 488 Bxopwoe == - == 368 ——0—— 488B
HanpsxeHue: - 758 HanpsxeHue: 758
100 100
" — =l — e ————— —_
g & F——
90 90 o
R g R g
[ [
70 70
L L
20 40 60 80 100 20 40 60 80 100
HATPY3KA, % HATPY3KA, %
Puc. 21. K1/ ona VDR500D09. Puc. 22. K14 ons VDR500D12.
BxoaHoe r—m b= 36 B ——0o—— 488 BxoaHoe - —0—— 488
HanpaxeHue: ™ 758 HanpsXxeHue: 758
100 100
S — )_/‘}/ ------- . e - ;;‘ B
90 90
R g L)
5 5
70 70
L L
20 40 60 80 100 20 40 60 80 100
HATPY3KA, % HATPY3KA, %
Puc. 23. K1/ ona VDR500D15. Puc. 24. KT/ ona VDR500D24.

7.2. OrpaHuyeHne MOLLHOCTH

Ha [Puc. 25] v [Puc. 26] npuBeneHbl pekoMeHAaLMM No orpaHuyeHnio MolHocTH Harpy3sku (20...100%), noakniouyaemoii K Bbixody npeobpasoarens,

B 3aBMCMMOCTM OT TeMNepaTypbl OKpyxatoLuei cpeapl. MHdopMaums aBaseTcs pacyeTHOM M NokasaHa B BuAe rpadmkos ans npeobpasosaTeneil ¢ pas-
HbIMW BbIXOAHbBIMU HAMPSXKEHUSMM C UCTMONb30BAHWMEM BHELWHUX paanaTopoB. Cnagatolume yyacTku KpUBbIX COOTBETCTBYIOT MakCMMasbHOM TemMnepaType
kopnyca mogyns +125 °C (ns TemnepaTypHoOro agnanasoHa «T»).

[puMeyaHme: orpaHnyeHne MOLWHOCTKM 3aBMcKuT oT 3Hadenuns Uy, (KTMO), Hanuumnsa pagmatopa, yCnoBuit 3KCMTyaTaLuum 1 MOXKET OTIMYATLCS OT 3HAUYEHUN,
npuBeLeHHbIX Ha rpadukax. He nonyckaeTtcs ncnonb3oBaTb Moayan 6e3 paamMaTopoB MM TENNOPacnpenenstowero 0OCHOBaHMS (TONWMHOW > 4 MM).

[padvk orpaHMyeHns MOLLHOCTM OT Toxp. [padwmk orpaHUyeHUs MOLLHOCTM OT Toxp.
500 500 +
475 475 \
450 450
425 T~ 425
400 K 400
= 375 = 375
? 350 ﬁ. 350
325 325
g 300 'g 300
I 275 I 275
g 250 g 250
225 225
i 200 i 200
175 =! 175 p
s —Uax=9 B 0w —Ua=9 B
T s —Ue=15B g ns —Ue=15B
X 100 X 100
S 75 L 75
@D 5 7 | L N [ : | J .
25 ( 1a 1AL 25 ¢ DanaaTropoML{oe3 000Vea)
0 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 8 8 8 92 9 100 104 ° 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 102 106
TemnepaTypa okpyxatoLeit cpeasl, °C TemnepaTtypa okpyxatoweii cpeabl, °C
Puc. 25. [paguk oepaHuyerus mowHocmu om T,,, C npuMeHeHuem Puc. 26. [paguk oepaHudeHus MowHocmu om T,,, € npumeHeHueM
sHewHezo paduamopa TY/1B.436630.004TY (S=631 cm?) sHelHez2o paduamopa TY/1B.436630.004TY (S=631cm ?)
6e3 npuHyoumenbHozo 060yea. 6e3 npuHyoumenbHo20 060yea.
Lns moodyneii VDR500Vxx ¢ 8xo0Holi cemebto «V», U, =28 B. Ans modyneti VDR500Dxx ¢ exodHoti cemebto «D», U, =48 B.
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DATASHEET = Cepua VDR

V D lt b r I C k S VDR400, VDR500 = Pe3ynbtaTbl UCMbITAHWI

7.3. Ocumnnorpammoi

7.3.1. Usmepenus ans VDR500V24

Pexxumbl n ycnosus ucnbitanmit: Ugy =28 B, Ugy x =24 B, I3, x =14,5 A, HKY, noakntoyeHne cornacHo TMNOBOM cxeme BKo4eHns [Puc. 2].

Puc. 27.Yemarosnerue Ugy x 1om € MOMEHMa nodayu cueHana Y Puc. 28. Ocyunnoepamma nepexo0H020 OMKAOHEHUS 8bIXO0H020
(pazmbikaHue 86160008 «AY» u «=BX»). HANPsEHUs Npu CKa4Kk000pa3HoOM U3MeHeHUU 8bIx00H020 moka ¢ 0 %
Jlyd 1 (cuHuli) — HanpsxeHue Ha seisode «/1Y». Macwmab 5 B/den. 00 100 %.
Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 10 B/den. Macwmab 100 mB/oen.

Pazsepmka 20 mc/den. Pazsepmka 20 mc/den.

Puc. 29. Yemaroenerue Ugyx 1yom € MOMeHma nodayu Ugy yom. Puc. 30. Ocyunnozpamma nynecauuli Ugpx yom.

Jly4 1 (cuHuli) — 8xo0Hoe HanpsixeHue. Macuwma6 20 B/0en. Macwma6 50 mB/den.

Jly4 2 (KpacHeili) — 8bixo0Hoe HanpsixeHue. Macwma6 10 B/den. Passepmka 1 MKc/Oen.

Pasgepmka 50 mc/0en.
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V D lt b r I C k S VDR400, VDR500 = Pe3ynbtaTbl UCMbITAHWI

7.3.2. Usmepenus pna VDR500D24
Pexunmbl n ycnosums ncnbimranmin: Ugy =48 B, Ugy x =24 B, I3, x =14,5 A, HKY, noaknioyeHne cornacHo TMNOBOM cxeme BkAoYeHus [Puc. 2].

Puc. 32. Ocyunnozpamma nepexodH020 OMKIOHEHUS BbIXOOHO20

Puc. 31. YemanoeneHue Ugyx 1yom € MOMeHma nodaqu cueHana Yy
HanpsxeHus Nnpu cKa4koobpazHoM U3MeHeHUU 8bIXx00H020 moka ¢ 50 %

(coeduHeHue 861860008 «[1Y» u «=BX»).
Jly4 1 (cuHuli) — 8xo0Hoe HanpsixeHue. Macwma6 5 B/den. 00 100 %.

Jly4 2 (KpacHeili) — 8bixo0Hoe HanpsixeHue. Macwma6 10 B/den. Macwma6 100 mB/den.

Pazsepmka 20 mc/0en. Passepmka 20 mc/0en.

Puc. 33. Yemanoenerue Ugyx 1yom € MOMeRma nodayu Ugy yom. Puc. 34. Mynscayuu Ugpx yom.
Jlyy 1 (cunuli) — exo0Hoe HanpseHue. Macwma6b 20 B/den. Macwmab 50 mB/den.
Jlyy 2 (kpacHebili) — ebixo0Hoe HanpsiweHue. Macwma6 20 B/den. Passepmka 1 mkc/0en.

Passepmka 100 mc/den.
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7.4. CnekTporpaMmsbl paguonomex

7.4.1.VDR500V28
McnbiTaHns npoBeaeHbl NpU BKIOYEHUM MOAYNS COMNACcHO TUMOBOM cxeMe BKtoueHus [Puc. 2] Ha cooteTcTBre EN 55032.

Yenosus: Ugy=28 B, Pgy,x=500 BT, HKY.

Puc. 35. Cnekmp paduonomex g duanasoHe om 150« do 30 M. Puc. 36. Cnekmp paduonomex 8 duanasoHe om 30 My do 100 MTu.

7.4.2.VDR500D24
McnbiTaHWs NpoBefeHbl NpY BKIKOYEHUM MOAYNS COTMACHO TUMOBOM cxeMe BKAYeHus [Puc. 2] Ha cootBeTcTBme EN 55032.

Yenosus: Uy =48 B, Pgy =500 B, HKY.

Puc. 37. Cnekmp paduonomex e duanasoHe om 150l do 30 My, Puc. 38. Cnekmp paduonomex e duanasoHe om 30 My do 100 MTu.
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DATASHEET = Cepua VDR

V D lt b r I C k S VDR400, VDR500 = labapuTHble YepTexu

8. [@abapuTHbIE YepTexu

BbiBoa HasHauenune

1 ON/OFF oy
2,14 -IN -BX
3,13 +IN +BX
4 CASE KOPM
56 -ouT -BbIX
7,8 +IN +BbIX
9 +RS +0C
10 -RS -0C
11 TRIM PET
12 PARAL MAPAN
13 SYNC CUHXP
Puc. 39. UcnonHernue VDR400, VDR 500.
000 «BonbTEPUKC». Bee Npasa 3aluieHbi. MpoM3BOANTENb UMEET NPABO U3MEHSATH TEXHUUECKME XapaKTEPUCTUKM M3AENMI M KOMMNEKTaUMIo 63 NPeaBapuTeNbHOMo Crpanmua 17 us 19.
info@voltbricks.ru, www.voltbricks.ru yBenoMnenus. DakTUyeckue TEXHUUECKUE XapaKTEPUCTUKM U KOMIIEKTALMS COTNIacoBbIBAIOTCA B CrieLmduKkaLmm

Ten.:+7 473 211-22-80 Ha NOCTaBKy M MOTYT OTIMYATLCA OT 3a8BIEHHbIX B CNPaBOYHbIX MaTepuanax. [lata nocnearero usmerenns 24.09.25



voltbricks

DATASHEET - Cepus VDR
VDR400, VDR500 = Paguatopbl oxnaxaeHus

9. PaguaTopbl oxnaxaeHus

JeuumanbHblit HoMep

PacnonoxeHnue pééep

Pasmepbi AxBxHxD, MM

TYNB.752695.007 MpononbHoe 107x67x14x4

TYNB.752695.007-01 MpoponbHoe 107x67x24x4
107
1010,2
80:0,2

14

&7 _gon 035 N
Yany (\
—

S 3
A —————— = 3
A\ A\ L | —

PP 49 —
4
Puc.40. TYJIB. 752695.007.
107
101:0,2
80:0,2
24
67 8omb. 93,6 ‘—" N
[—J>,
vy AV
> 3
=~ ——— &
3 § &

Puc.41.TYJIB. 752695.007-01.
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Komnanus «BonbTbpumKe» — BeoyLmii poccuitckuii paspaboTumnk
1 npoussoautens DC/DC npeobpasoBaTteneil 1 cuctem
3NeKTPONUTAHNUS AN OTBETCTBEHHbIX CPep NpUMEHeHUS.

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

+7 473 211-22-80

Ha mopenu: VDR400V09; VDR400V12; VDR400V15; VDR400V24; VDR400V28; VDR400D09; VDR400D12; VDR400D15; VDR400D24; VDR400D28; VDR500V09; VDR500V12; VDR500V15;
VDR500V24; VDR500V28; VDR500D09; VDR500D12; VDR500D15; VDR500D24; VDR500D28.
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