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KoHuenuuna mukpocxem Power Integrations

PelwweHune Ha 6a3e Mukpocxembl Power Integrations o6nagaet crnegyrowmMmy NpenmMyLLeCTBaMM:

1) YctpaHsaeT o 50-TM AUCKPETHBIX KOMMOHEHTOB, YTO MOBbLILIAET HAAEXHOCTb
1 TEXHOSTOTMYHOCTb KOHEYHOTO M3AENusl, yMEHbLUAET BPEMS Ha NPOEKTUPOBaHME.

2) OObenuHAET Ha KpucTanne crnegyrLmne safeMeHTbI:
* MowwHbI BbICOKOBOMBTHLIN MOIT TpaH3ancTop.
* UMM koHTponnep.
* Llenb ynpaBneHus 3aTBOpPOM.
» Cuctema 3anycka OT BbICOKOTO BXOOHOIO HanpspKeHWs.
* OnemMeHTbl 06paTHON CBA3W.
* BCTpoeHHBIN reHepatop.
* Llenb orpaHnyeHns Toka Yepes TpaH3ucTop.
» Tennoeas 3awuTa.
+ 3almTa OT NOBbILLEHHOTO/MOHMXKEHHOTO BXOLAHOMO HaMPSBKEHNS.
* 3awwmTa ot K3 B Harpy3ke 1 paspbiBa Lenu obpaTHOM CBA3MW.
» CxemMa AUCTaHLMOHHOTO YNPaBneHUsi MMTaHneM.
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l Pewenue Ha 6a3e mukpocxem Power Integration




Ona HarnAgHOCTU CpaBHUM XapaKTepPUCTUKU
Mukpocxembl Power Integrations
N LLMPOKO pacrnpocTpaHeHHON MUKPOCXeMbl-

kKoHTponnepa UC3842

MapameTpbl Power Integrations [unckpeTHoe ncnonHeHne

Tun MUKPOCXEMb TOP242X-250X uC3842

CtpykTypa KonTponnep + MOSFET KoHTponnep
TexHonorma EcoSmart ! + -

[nanasoH BbIXOOHOW MOLLHOCTH 2 0-300 Bt OnpegensieTcst BHELUHUM TPaH3UCTOPOM.
Cxema 3anycka UM oT BbICOKOro HanpsixeHus 2 + -

YacToTta npeobpasoBaHus

66/132 «kI'y (pmkcmpoBaHHas)

Ao 500 kIy (ycTaHaBNMBaETCS BHELUHUMM SNeMeHTaMm)

3awmTa UIM oT NOBbILLIEHHOTO BXOAHOIO HanpsikeHms * + -
BawwTa UM oT NOHUKEHHOTO BXOLAHOIO HanpsXeHns + -
BHeluHee orpaHnyeHne MakcnmarnbHOW BbIXOOAHOW MOLLHOCTH + +
Tennosas 3awmTa ° + -
Cxema cHmxeHuns BY nomex (Frequency jitter) © + -
BHelwHAst cMHXpoHM3auua + +
[ncTaHUMOHHOE BKNN/BbIKN + +
KonunyecTtBo anemeHToB 06BSA3KM 7 6 50
KonunyecTtBo TMNOB KOPNycoB MUKpPOCXeMbI & 6 2
MoTeHuman Ha Kkoprnyce MUKpPoCcXembl © 0B -

1. BctpoeHHnas TexHonornst EcoSmart nossonsiet nosbicutb KM MCToYHMKa B pexrMe paboTbl C NOHMKEHHOW Harpy3kom u B

pexunmMe “xonoctoro xoga” (6e3 Harpysku).

2. lLnpokas nuHenka MUKPOCXeM NO3BONSIET BbICTPO U NErko CNpoeKTMPOBaTb MCTOYHMK NOA 3aAaHHYH BbIXOAHYH MOLLHOCTb.

3. Hannune cxembl aBTO3anycka OT BbICOKOrO BXOAHOIO HanpsXXeHWs no3sonseT obecneunTb ycTonumebiv 3anyck M B winpokom
Avana3oHe BXOAHbIX NUTaloLWwmnx HanpsxeHun (85-265Vac) n nosbicutb KA.

4. 3awmTa OT NOBbLILEHHOTO BXOAHOIO NUTAKOLEro HanpsaXXeHna npegoxpaHaeT WIM »n noBbIWaeT HageXHOCTb CUCTEMBI.

5. BcTpoeHHas TennoBas 3awmTa npegoxpansiet UM oT neperpeBa 1 nNoBbIAET HAAEXKHOCTb CUCTEMBI.

6. BcTpoeHHas cxema cHmxeHns BY-nomex cyLecTBEHHO CHIDKAET YPOBEHb SNEKTPOMArHUTHOMO U3NyyYeHus 1 ynydiaeT

ANIEKTPOMarHMTHyt0 COBMeCTUMOCTb.

7. bonbLuoe KONMYeCTBO 3r1EMEHTOB 0OBSA3KM yBenn4inBaeT He TOJIbKO CTOMMOCTb KOMMNNEKTYHOLWMNX, HO U yBeNn4nBaeT CTOMMOCTb
narotoenenuns Ur. I'Ipvl OTOM CHWXaeTcd HaaeXHOCTb U TEXHONONMYHOCTb BCEro nagenusa.

8. Hanuune Heckonbkunx KOpnyCcoB UCMNOJIHEHUA MUKPOCXEM pacLUnpAaeT UX BO3IMOXHOCTU ONA NPUMEHEHUA.

9. Hannune HyneBoro noteHumnana Ha pagmaTtopHOW NnacTuHe ynpoLuaet KOHCTpykuuo UM 1 no3BonseT ncnonb3oBaTth YacTb

rneyaTHoW nnaTbl B KA4E€CTBE TEMNnooTeoaa.




Mo TexHU4YeCKMM XxapaKTepucTukam Bce
Mukpocxembl Power Integrations moXxHo
pa3aennTb Ha creayroume rpynnoi:

Mwunkpocxembl Power Integrations
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[Aunana3oH BXOAHOro HanpshxeHusa 85-265 VAC
(MocTtpoeHune AC-DC npeobpasoBaTeneit)

[Inana3oH BXOAHOrO HamnpsKeHUs
16-75 VDC (noctpoeHune DC-DC
npeobpasosaTenei)

A4

MUKpOCXeMbl Masioh MOLLHOCTM
(mo 9 BT.)

AC-DC
LNK500/501, LNK520
- OTnapoyHblii Habop DAK16A,54
- AN-35 Application Note
- JokymeHTbl Design Ideas
- [okymeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

AC-DC
LNK302/304-306
- OTnapoyHbIvi Habop DAK-48A
- AN-31 Application Note
- llokymeHTbl Design Ideas
- llokymeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

AC-DC

LNK353,354

-OTnazfouHbli Habop DAK73
-AN-38 Application Note
-[lokymeHTbl Design Ideas

- JokyMeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

AC-DC
LNK562-564
-OTnasoyHbIi Habop DAK85
-AN-39 Application Note
-AlokymeHTbl Design Ideas
- [okyMeHTbl Engineering Reports
- M0 PI EXPERT™ CD-ROM

AC-DC
LNK362-364
-OTnafoyHblit Habop DAK89
-AN-40 Application Note
-AokymeHTbl Design Ideas
- JokyMeHTbl Engineering Reports
- M0 PI EXPERT™ CD-ROM

N

MukpocxeMbl cpeaHel MOLLHOCTU
(8o 36.5 BTt.)

AC-DC

TNY253-256

- OTnapoyHbIi Habop DAK7

- JokyMeHTbl Design Ideas

- [okymeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

TinySwitch®-11

AC-DC
TNY263-268
- OTnapoyHbli Habop DAK14A
- AN-23 Application Note
- [lokymeHTbl Design Ideas
- fokyMeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

TinySwitch®-111

AC-DC
TNY274-280
- OTnapoyHbIvi Habop DAK91
- JokymeHTbl Design Ideas
- NokymeHTbl Engineering Reports
- M0 PI EXPERT™ CD-ROM

DC-DC

DPA423-425

-OTnanoyHbln Habop DAK21,68,71
-AN-31 Application Note
-flokymMeHTbl Design Ideas

- [okyMeHTbl Engineering Reports
- MO PI EXPERT™ CD-ROM

A4

MukpocxeMbl 601bLION MOLHOCTN

(no 300 BT.)

TOP242-250

- OTnapoyHbli Habop DAK12,18,31,32,33,34
- AN-29,AN-30,AN-32 Application Note

- NokyMmeHTbl Design Ideas

- llokymeHTbl Engineering Reports

- MO PI EXPERT™ CD-ROM

AC-DC
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Mukpocxembl anga noctpoeHunsa AC-DC

npeobpa3oBarene
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Mukpocxembl anga noctpoeHnsa AC-DC
npeobpa3oBaTesnien 60NbLIOU MOLHOCTH
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TOPSwitch-GX 230VAC%15% 85-265VAC
TOP242P unu G ow 15W 6.5W 10w 700V 132 LM Na Nla Nla Tvcr. Nla Na lla Na Na Nla 78
TOP242 R 21W 22W 1MW 14W 700V 132/66 wnm Ha Oa Oa rmer. Oa Ha Oa Ha Oa Oa 78 Ha
TOP242 Y unu F 10w 22W 7w 14w 700V 132/66 LM Na Na Ia Tvicr. Ia Na la Na Na Na 78 Na
TOP243P unu G 13W 25W oW 15W 700V 132 wmm Ha Oa Oa ner. Oa Ha Oa Ha Oa Oa 78
TOP243 R 29W 45W 17W 23W 700V 132/66 wm Ha Oa Ha ver. Ha Ha Ha Ha Oa Ha 78 Ha
TOP243Y unu F 20W 45W 15W 30w 700V 132/66 [z Aa Oa Aa rucr. fa Aa Oa Aa Oa Aa 78 Ha
TOP244P vnu G 16W 28W 1MW 20W 700V 132 wm Ha Oa Ha ver. Ha Ha Ha Ha Oa Ha 78
TOP244 R 34W 50W 20W 28W 700V 132/66 [z Ha Oa Aa ruer. Ha Ha Oa Ha Oa Ha 78 Aa
TOP244 Y vnu F 30w 65W 20w 45W 700V 132/66 wnm Ha Oa Ha mcr. Oa Ha Oa Ha Oa Ha 78 fa
TOP245P unu G 19W 30W 13W 22W 700V 132 LM Ia lla Na Tvcr. Ila Na lla Na Nla Na 78
TOP245 R 37TW 57TW 23W 33W 700V 132/66 wnm Ha Oa fa ner. fa Ha Oa Ha Oa fa 78 fa
TOP245 Y unu F 40W 85W 26W 60W 700V 132/66 LM Na Nla Nla Tvcr. Nla Na lla Na lla Nla 78 Na
TOP246P unu G 21W 34W 15W 22W 700V 132 wnm Ha Oa fa ner. fa Ha Oa Ha Oa Ha 78
TOP246 R 40W B64W 26W 38W 700V 132/66 M Ha Oa Ha e, Ha Ha Ha Ha Oa Ha 78 Ha
TOP246 Y unu F 60W 125W 40W 90w 700V 132/66 wnm Ha Oa fa ner. Ha Ha Oa Ha Oa Ha 78 Ha
TOP247 R 42W 7owW 28W 43W 700V 132/66 wnm Ha Na Ha mer. Oa Ha Na Ha Na Ha 78 Ha
TOP247 Y unu F 85W 165W 55W 125W 700V 132/66 LM Na Na Na Tvcr. Nla Na Na Na lla Na 78 Na
TOP248 R 43W 75W 30w 48W 700V 132/66 wnm Ha Oa Oa ner. Oa Ha Oa Ha Oa Oa 78 Ha
TOP248 Y unu F 105W 205W 70W 155W 700V 132/66 LM Na Na Na Tvicr. Na Na it Na Na Na 78 Na
TOP249 R 44W 79W 31w 53W 700V 132/66 [z Aa Oa Aa rucr. fa Aa Oa Aa Oa Aa 78 Ha
TOP249 Y unu F 120W 250W 80W 180W 700V 132/66 M Ha Oa Ha ver. Ha Ha Ha Ha Oa Ha 78 Ha
TOP250 R 45W 82w 32w 55W 700V 132/66 [z Aa Oa Ha rucr. Ha Ha Oa Aa Oa Aa 78 Ha
TOP250 Y unu F 135W 290W 90w 210W 700V 132/66 wnm Ha Na Ha ner. Ha Ha Na Ha Na Na 78 Ha

Mukpocxembl ana DC-DC npeobpasoBaTteneu

Cemencteo DPA-Switch
Tabnuubl BbIXOAHbIX MOLLIHOCTEN

Bx. HanpsikeHue 37-75 VDC (npsiMoxoaoBas cxema) Bx. HanpsixeHue 37-75 VDC (o6paTtHoxoposas cxema)

Pacceneaewas MakcumankHast Paccensaemas
M";i?:&f;; OSW | W | 25W | 4w ] W BbIX. MOLLHOCTb MoLLHOCTS/ 05W | 0,75W 1w 1.5W E':’L?;m;'gi‘:;“;:
DPA423 12W_|_16W - - - 18W Mukpocxema. i
DPAdZS A 2 1 70w DPAds tow | Tasw | oW | zaw 2w
25W | 35W 55W 70W 83W 100W DPA425 - _ - 25 5W 5oW
XapakTtepucTtukmn mukpocxem DPA:
- MakcumanbHoe HanpsikeHue Ha MOI-TpaH3ncTope — 220V.
- Pa6ouas yactota — 300/400 kHz.
- MakcumanbHbIM Ko UUMEHT 3anonHeHus — 75%.
- MeTop ynpaBneHus — LLUIUM.
- Msrkun cTapr.
- Perynupyemoe orpaHnyeHue BbIXOQHOTO TOKa.
- ABTO pecTapr.
- TennoBas 3awwuTa (ructepesuc 75°C).
- OrpaHuyeHue BbIXOAHOW MOLLHOCTM.
- OnpepeneHne NOBLILWEHHOrO BXOAHOIO HanpsiKeHWA.
- OnpepeneHne NOHMXEHHOIO BXOAHOIO HaNpPsKeHUs.
- [ncTaHUMOHHOE ynpaBrieHne NuTaHuem.
- EcoSmart.
- Bo3MOXHOCTb BHELLHEN CUHXPOHU3aLUK.
- KopnycHoe ncnonHenue — P,G,R,S.

Mpumeyanme: 1.Tun kopnyca: P — nnactukosebiii DIP, G — nnactukoBbivi DIP gnst noBepxHocTHOro MoHTaxa, Y-TO-220, R-TO-263, F-TO-262, S-MO-169. 2.Tunosas
NPOAOIMKMTENBHAs MOLLHOCTb B HEBEHTUNMPYEMOM afantepe ¢ MUHUManbHbIM TEMMOOTBOAOM Npu TemnepaType okpyxatowein cpegbl 50C. 3.MakcumanbHas
NPOAOIKMTENBHAS MOLLHOCTb C AOCTaTO4HbIM TEMMOOTBOAOM B OTKPLITOM Kopnyce npu Temnepatype 50C. 4.He TpebyeTca obmoTka nutaHus. 6.Hanpumep, npu
BbIXOfHOW MoLyHocTn 55 BT DPA426R 6yneT paccenBatb B Xyawem criydae 2.5 BT. 7. Cm. TexHuueckoe onvcanue npu 16 VDC n 24 VDC Ha Bxopae. 8.MoLlHocTb,
OCHOBaHHas Ha KoHdurypauum npeobpasoBarens ¢ AVOAHLIM BbiNpsMeHneM, B xyawwem cnyyae R ds(on) @ Tj=100C. o 5% Bo3aMoxHa 6onbluas BbIXOAHAs
MOLLHOCTb NPW YCIIOBUM CUHXPOHHOTO BbINpaMuTens. 9. TunnyHas HoMMHanbHas MOLLHOCTb NoKasaHa Ans NpuMeHeHns B 3apsiaHbIx ycTporicTBax. 9. Mostly discontinu-
ous conduction mode — pexwuM ¢ pa3pblBOM Toka 0cHoBHoro gpoccens. 11. Continuous conduction mode — pexuvm 6e3 pa3pbiBa Toka OCHOBHOTO ApPOCCENS.
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TexHonorua aHeprocoepexeHmna EcoSmart

KomnaHusa Power Integrations cTpemMmntcs K yMeHbLUEHUIO Nepepacxofa aHepruu,
6naropgaps BHeApeHuio aHeprocbeperatoLen TexHonormm EcoSmart®. Mukpocxembl,
MMeloLLMe B CBOEN OCHOBe TexHonormio EcoSmart, no3BonstoT MMNynbCHOMY UCTOYHUKY
nuTaHmsa paboTtaTte B 6onee 9KOHOMWYHOM PEXUME NPV Marnow Harpy3ke v npu ee
otcyTcTBumn. OHKM CHVXaT notepu aHeprm (8o 15%) 1 nomoratoT NPOEKTUPOBLLMKaM

1 Npon3BoanTeNnAM KOHEYHbIX n30enuin cooTBETCTBOBATL MWPOBbIM CTaHOapTam n ®
EcoSmar

Cuctema EcoSmart pa6otaeT cnefyroLimMm o6pasom: Bce MUKPOCXEMbI KOMMaHUM

Power Integrations Bkrto4yatoT B ce6si JOMONMHUTENbBHYIO LieMnb (BCTPOEHHYH B YK 6e3 Kakux B0 BHELLHMX KOMMOHEHTOB), KoTopast
MOXET NpoaHanM3nMpoBaTb, B KakOM peXxume B JaHHbIi MOMEHT paboTaeT UCTOYHUK U, UCXOAS M3 3TOro, NPeanpuHSATL criedyroLime
[eViCTBUS MO YNyYLLEHNIO 3HEPreTUYECKoN 3HEKTUBHOCTH (YMEHBLUEHMIO HEXENATENIbHOrO 3HEPronoTpebneHus):

1) OHa MOXET NPUMEHUTL PEXUM NPOMNYCcKa Paboumx LIMKIOB, KOT4a NPy CHMKEHUW NOTPEBNSeMo MOLLHOCTM cucTeMa
aHanuaupyeT HeobXoaMMOCTb B KaKAoOM paboyeM UMKIe U NPUHUMAET peLUeHne o ero Hannyimn. CooTBETCTBEHHO MOHUXKaETCS
MOLLHOCTb, NepefaBaemas B Harpy3ky 6e3 notepb, 1 NOBbILLAETCSA SHepreTuyeckast aphekTUBHOCTb.

2) 6o, ecnn notpebnseMasi MOLHOCTb ByAeT NpoaomkaTe nagaTb, CUCTEMA MOXET BOWTU B APYTON PEXUM - PEXUM OXUAAHUA
(Stand By).
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/
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I ! | | ! ! I
1 I ! | | ! ! I
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IDRAIN

VbRAIN

B atom pexvMe cuctema gaet nuilb KOPOTKUE UMMYMbChbl SHEPTUX B
HarpysKky 1 nsmepsiet notpebnsemMbiii TOK, oxuaasi noka Harpy3ka cHoBa
BOMAET B pabounii pexxum.

I 000 0000000 0 R

TexHonorusa sHeprocbepexeHnss EcoSmart B coctaBe MUKPOCXEM
Power Integrations nossonser nsgenuio, NOCTPOEHHOMY Ha UX OCHOBE,
COOTBETCTBOBaTb MMPOBLIM CTaHAApTaM 3HEpProctepexxeHns:
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Mukpocxembl Power Integrations obnaparor
crneaylowmMMmM BCTPOEHHbIMU (hyHKLMAMMU

1. PYHKUMA OrpaHNYeHUs MaKCUMarnbHOro BbIXOAHOrO TOKa

MakcumanbHbili 8bIXOOHOU MOK MOXHO 02paHUHuUMmb C MymeM KitodeHus peaucmopa RIL mexdy 8bi8000M X MUKpPOCXeMbI U
HyreebIM MOMeHUUasrioM, KaK 3mo rnokas3aHo Ha PUCYHKe.

O O
+ For R =12 kQ + lumir=100% @ 100 VDC
1 =69% lLmiT = 63% @ 300 VDC
LT As$ 25MQ
For R =25 kQ
I = 43%
DC See Figure 34 for other DC
Input Dl resistor values (R;.) Input D
Voltage I:ICONTROL c Voltage CONTROL
S X S X
>
5: R :E ng Ko
o o

PYHKLUNA OTKITHOYEHUSA NPU NOBbILWEHHOM U MOHMXKEHHOM HanpsiXXeHUsAX

1.1
1.0
=
08

or

06
0.5
04
03

BEY | B4%

0.2 using using
B.25 kil 12 k2

01

Current Limit
(Normalized to Internal Current Limit)

[} 5 10 15 20 25 30 a5
External Current Limit Resistor R, (ki)

Lnsa 3auumel MUKpOCXeMbl Om 108bIWEHHO20/MTOHUXXEHHO20 Haripsi>keHus numadus HEeobXxo0UMO 8KITOYUMb pesucmop

RLS=2mOm mexdy VIN u ebigo0om L mukpocxembl. [ns pacwupeHus/cyxeHusi duarna3oHa MOXHO 88eCmu HE/TUHEUHOCMb Mmymem
8K/oqeHuUs uenodyku R1V2. Cm. pucyHoK.

———
St +
vZ
HLsEE H“EE
R,
\ 1
v, # Ls v, .
IN Dl Vl N L Dl v|_ -
!]comnol. c bwmm_
] ]
— s _ 8
3. PyHKUMA BbIOOpa paboyen YacToTbl Npeobpa3oBaTtensi

Mukpocxembi Power Integrations umerom ecmpoeHHbIl eeHepamop Ha d8e ¢huKkcuposaHHble Yacmombl. Bbibop ocywecmearnsemcsi
nymem coeduHeHusi 8bigoda F ¢ enigodom C unu 8b18000M S (MOHUXeHHasi Yacmoma usiu roebIileHHas Yacmoma).

e O
+ + a Qg can be an
o R optocoupler output
ON/OFF or can be replaced
47 kQ Ruc by a manual switch.
Ris $—Wv
45kQ
Vi D v, D L
CONTROL c CONTROL c
1c_
JH 1
S X S
Qq ON/OFF
- 47 kQ -
o le;
4, myHKLlMﬂ ANCTAaHUMOHHOrO ynpaBJieHus nuTaHneMm.

Lns ducmaHyuoHHO20 ynpaserneHus numaHuemM MOXXHO 80CrOo/ib308ambCs cneayfou(umu cxemamu 8KIMOYeHUs.

+0

¥ Qpcanbs an
op output or
24

£an be replace
by a manwal switch,

P
Dc i nc i
Input o Input P
Veltage CONTROL Voltage i
[
] o I
L CONTROL
3 x c
p M ONOEF
_ [ ATy 8
o

P08 0501




5. CDyHKLWIiI CUHXPOHU3aUun"n NCTOYHUKOB
lpu HeobxoduMOoCmMuU MOXHO Op2aHU308bI8amMb PEXUM pabombl UCMOYHUKO8 C 8HEWHeUl CUHXPOHU3ayuel 8HymMpeHHea0
2eHepamopa. [ns obecrnievyeHus eanib8aHUYeCKOU pa3esasku yernel CUHXPOHU3aUUU U UCMOYHUKa numaHusi Heobxo0umo
ucrnonb3o08ame UMMYbCHbIU mpaHcgopmamop ([pumedaHue: He pekoMeHAyemcs NPUMeHsimb ormornapy e8udy ee HU3K020

bbicmpodelicmeus).

e

L
D1 Rz ¥
OV ina14a [100 ke

—

A2 < 5]
100 k23 1N4148

ov|
CONTROL CONTROL .
—|[: Qi I]H: £ - I:l : j [53] ﬂ“'\‘: Cll R I | 3
L]
;;M AL 2N7000 S s Ix Ir T L 10mE 74HC14 Syme
Pulse N .
o - o
A U
6. ®dyHkuma cHmxkeHna BY nomex (Frequency jitter function) U
®yHkyus Frequency jitter npedcmaensem cobouli modynsyuto BY cueHana
HU3KOYacmomHbIM CUZHarioM, Ymo r038071em CHU3UMb yposeHb BY nomex Ha
10dB.
¢
i — | »
T > »
DL
TeHeparc —
1,
eHepatop
20y MUKpocxema
7. DYHKLMA aBTOMaTU4YECKOro OTKITOYEHUS NMPU NneperpeBe Kpuctanna

B mukpocxemy ecmpoeHa yernb 6e3 npuMeHeHUs1 Kakux-nubo 8HeWHUX 3rieMeHmos, komopasi credum 3a memrepamypou
Kpucmarnna MUKpocxeMbl U Mpu rnpesbiweHuU ornpederieHHo20 rnopoea omkiodaem eeo. [pu amom, ko2da Kpucmarn ocmbslHem,

MUKpPpOCXeMa CHOB8a 8K/Tro4UMCH.

8.

~140 °C

Shutdown
0 /
o 140
3
B
3
o
g .
=
60 L . 75 °C Hysteresis
Fault applied Fault removed
) 20 0 60 80 100
Time (mins)

B mukpocxemy ecmpoeHa uyerb 6e3 MPUMeHEeHUs1 KaKux-mubo 8HeWHUX 371eMEHIMO8,

Komopasi pu 803HUKHOBEHUU Kpumudeckol cumyayuu (K3 Hagpy3ku unu paspbie
uernu obpamHoli cesi3u) MOMeHMmarbHO cpeasupyem Ha 3mo U OMKIYUMm
mukpocxemy. lNpu cHAMUU Kpumuyeckol cumyayuu MUKpocxemMa asmomamu4yecku

repesarnycmumcs.

9. HyneBo# noTeHuuan Ha paguaTopHOM NiacTuHe

Ave. Ouput
Power A

100%

®PyHKUMA aBTOMaTU4ecKoro oTknioyeHus npu K3 B Harpy3ke v paspbiBe Lenu o6paTHOM CBA3MU

5% [--------

CywecmeeHHO ynpoujaem KOHCMPYKUU UCMOYHUKa NUMaHUsi U CHuxaem

YPOBEHb 3IEKMPOMasHUMHO20
UBITyYeHUS.

Typical Power Device
—
—
—
—

yDHAIN /
piP-8 %
L PCB Copper Area

DRAIN
/ Connection

PC Board

“Hot” Switching Node

Power Integrations Device

EMI

$oURCE ﬂ/
A

DIP-8

6
PCB Copper Area

SOURCE
/ Connection
I

PC Board

Electrically Quiet Node

Fault Applied
- open loop

- short circuit
- overload

)
T

Directly detects

loss of feedback
signal - independent
of bias voltage

—>

t



CpaBHeHVIe TUMNYHbIX CXeM

Ha Power Integrations ¢ aHanorom
Ha ANCKPETHbIX 3fieMeHTax

1. HeunzonupoBaHHbLIN UCTOYHUK NUTAHUSA C YHUBEpPCanbHbIM BXOAHbLIM HanpsikeHuem, 1.44 BT, cemenctBo Link-

Switch-TN

LinkSwitch-TN

- 700V MOIT TpaHsucTop

- ABTo pecTapT npu o6pbie OC.

- 3awwmTa ot neperpesa

- EcoSmart (100mW-6e3 Harpy3ku)
- MNpocToe ynpaBneHue BKIN/BbIKI

dyHkuua frequency jitter - He TpebyeT BHeLHero nutaHus

[eleBas o6paTHas cBsA3b
- +10% BbIXoAHas HeCTabUNbHOCTb
- He TpebyeT onTonapsl

ynpoLwaeT KOHCTpyKUMIO e, i'éi%'lk'ﬁ ..........................................
BXOZHOTO (hurnbTpa 1%

AAA ®-

vy

R3 © D2
RF1 R2 : 1N4005GP
> 0. 12V o
i {120 mA
55,265 LinkSwitch-TN g
— H : R4
VAC i4. 7 uF U1 D <: 3.3kQ
D4 400 V 400 V LNK304 UF4005
1N4007:
1
o e ¢ / ¢
YHuBepcanbHbIi ananasoH BbIXOHON TOK B ABa pasa
BXOAHOTO HanpshkeHns BONbLUMI, YEM Y aHarOrMYHOTO
€MKOCTHOIO MCTOYHMKA NUTaHWS
2, M3onupoBaHHLIN UCTOYHUK NUTaHKUSA, 2.75BT., yHuBepcanbHoe BXO4HOE HanpsXeHue

[MpocTas KoHCTpyKUMSA

KoHTponupyemsii no ToKy
N HanpshkeHuto Bbixof 6e3

TpaHcopmaTopa: [IONOMHUTENbHBIX 3rIEMEHTOB
LinkSwitch - He Tpebyer - HU3Kasi CTOMMOCTb
- 700V MOTI1 TpaH3ucTop AONONHUTENBHOM - BblCOKast 9hPEKTUBHOCTb
06MOTKM

- 3awwmTa oT neperpesa
- EcoSmart (100mW-6e3 Harpy3ku)
- OrpaHnyeHune BbIXOAHOMO ToKa

N

e i LinkSwitch
5 L1 i U1
1 mH :

dyHkums frequency jitter
yrpoLaeT KOHCTPYKLMIO
BXOOHOro counbsTpa

- ycTpaHseT 4o 10 KoMNOHEeHTOB

- Huskas ctommocTb
- MpocTas KoHCTPyKLUA

,_NY\_¢,_,_DF|S ° > 5.5V,
c—' l c3 O 56 ma
0.22 uF 5
_;;I __________________________ oV 470 uF
BR1 : R1 c4 | 10V
RF1 1A, 600V :>2o 5kQ 0.1 uF T
10Q1W 5 1% 100 V RTN
Fusible : C1 ic2 : D6
PR 4TWF R47pF | b T 11DQ06
85-265 i | 400V 400V | EE13
VAC N | Lp = 2.55 mH
O ~—_

CoenuHsieT B cebe:
- Lenb orpaHnyeHns
- MUTaHWe Yyuna
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- obpaTHyto CcBA3b
- ycTpaHsieT 4o 10 KOMNOHEHTOB



3. CpaBHeHue pelweHus Ha TinySwitch-ll n o6b14HOrO AncKkpeTHOrO peleHus (2.5W, yHnBepcanbHbI BXOA)

YacTora 132k Moxet oTcyTcTBOBaTH
no3gonser Y-koHaeHcaTop
KMNO ncTouHuka BhIWE  pcnonbsosaTh EE13 (akoHomust po $0.04)
Ha 2-5% yem y RCC Ha 3 BT. (ymeHbLLEHNE / - [uropa-uenb KOHTpOns
rabapuToB) (t;ﬂ 1 e TOKa (3KOHOMMSA OO
\ : $0.02)
54V,
550 mA
- i
R4
20k &
DLEW §
u)] oz |
RFi L
450 1N400T [ 1N4007 ! =
L25W 100 &2
i 0s
ol A 1NAIOTG RTN
&5 . 265 -~ -~ ————0
4.7 pF 4.7 pF
vae a0V | Jodv
& I
n Ui |
o263 | wg \ TouHoCTb BbIXOAa
K o2 I8 pa posizAl_ | obecneynBaeTcs ¢
1N400T | 14007 1 | AT
4 20 MOMOLLbIO AELLIEBOro
- - =S I avopa 3eHepa
L T s —
/___‘:P_’“!!___ / pasnaoos  (9KOHOMMS A0
Mpu BbIxOAe M3 cTpos n $0.07 v no3songer
Hanuuue frequency jitter onTonapbl Unu paspbise epesanyck obecneqnsaet ncnonb3oBath Ha 4
— NMO3BOMSIET UCMONb30BaTh Lenn obpaTHol cBSA3M sawmry ot n(l:penongocoar(m KOMMOHEHTa MeHblLLUe)
; MmukpocxeM. He Tpebyetcs
npocToi punstp MU — 3aliMTa nepesanyckom p peby
yBenuyeHve pasmepa
(akoHomus go $0.03)
pesucTopa (3KOHOMMUSA [0
$0.01)
4, CpaBHeHue pewweHusa Ha TOPSwitch-GX n o6bIyHOro auckpetHoro peweHus (30W, yHuBepcanbHbIA BXoA
y
Bbicokas vactota(132KHz)
N MSAMKUA CTapT MO3BONSOT
Msrkui cTapr, ecTkvie YMEHbLUUTb pa3mep cepaeyHuKa
napameTpuyeckme SOMyCcKu U (akoHoMust $0.2)
orpaHuyeHune KoHCTpyKLum (R1 1 MepBrYHOE OrpaHnyeHre MOLLHOCTH
Hanuuve frequency R2)-onTMM13NpyIOT KOHCTPYKLIMIO (R1 1 R2) 1 xecTkne napameTpuyeckme

jitter _ nossonseT RCD orpaHunumnTens (SKOHOMMﬂ A0NYyCKM NOHMXatoT HOMMWHarbHbIN TOK

BbINPSIMUTENBHOIO Au KOHOMMUS
UCMONb30BAaTh $0.05) c1a R o 0%) €nbHOro Amoaa (3KoHo
NPOCTON PUNLTP \ 1_i|F 150 Q / :
OMW (aKoHOMUS [10 ST : F—wy SIIS_C:LH 12V
R3 i ) >
$0.2, ymeHbLUeHHOE s 3eska! DF ~n o)
yuncno 41-7K\r}F 2W i . D8 C10 c11 220012F
g MBR1060 F F
KOMMOHEHTOB) U e B ] (] e vy 35V
D1 ORTN
UFa005 2
NI
o |
R4 | D2
Lamo g ® 1N4148 R6 S
< >
w3 It 15007 g &
R1 T [o1: T D .. 15002
247 MQ 01 uF : :
cx1 i S 12w B . T :Ij :
100 nF i D ||. TOPSMIJ:’O"I-GX '; i
250 VAC L] CONTROL| ~ TOP244Y
R5 <
s| [x Jr 6.8Q8 VR2
\ 1N5240C
$ R | |05— 10V, 2%
<9.00 kQ! 47 0F
\" 10V
. Msrkuii cTapT NoHWxaeT 6pOCOK BbLIXOAHOTO
MakcumanbHbIn KOadPULNEHT Llenb orpaHn4eHus
o HanpshKeHWs Npu BKITOYEHUN, T.e. B OONbLUMHCTBE
3anonHenunsa 78% nossonset BbIXOAHOrO TOKa . .
NPUNOXeHU He TpebyeTcst cneunanbHbIn
YMEHbLLUNTb BXOAHY €MKOCTb yBenuuusaet KN4
KoHAEeHcaTop Ha Bbixofe (3koHomMust Ao $0.1)
(akoHomus $0.25) (akoHomus $0.1)
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5. DC-DC npeobpa3soBatenb Ha Mmukpocxema DPA-Switch, 28-57 Bonekt, 15 BT (npumeHeHne Power over Ethernet)

YNpoLLeHHbIN nHTepdenc  BCTpOeHHbIN JaTymnk Toka

PoE: - XKecTkune gonycku 1 TemnepatypHas KoMrneHcaums BcTpoeHHas cxema sanycka

- mnepaHc nHTepdeiica - He Tpebyetcs peaucTop (yBenuuenue KMA) - Boiwe Kr1j

24.9 KOwm ot 2.5 oo 10 - He tpebyeT TpaHchopmaTopa aaxe Anst MOLLHbIX CXeM - YcTpaHsieT [0 4X KOMMOHEHTOB
VDC. - MporpamMmmMupyeTcs ¢ NOMOLLbI0 pe3ncTopa Ha nuHe X - SkoHommsa ao $0.02

- MpuHagnexurt knaccy 0 - YcTpaHsaeT [0 6T1 KOMNOHEHTOB

no PoE - OkoHomus o $0.25

BCTpoeHHbIN gaTumK HanpsiKeHus
- Huskas cronmocTs - Bblcokasi TepMocTabuns1ocTb

NHTepdenca npy BLICOKOM - OBecneunsaeT UV/OV,
KMNA (MuH - 87%) - YctpaHsieT Ao 1071 KOMMNOHeHToB
- QkoHomumsa go $0.2

D41
BAV19WS 20V, 10 mA
> o)
_L Ca1 J2-4
R 47 uF, 35V
L VR41 D42
6.8V IN4148
L1
_.\.PoElnterface __~ 1uH25 > 75V,04A
h . : ~ - - O
H | C31 J2-3
! ' e i +—)oouF
: : : Si4804 . 10V
! VR51 - : 625
' 28 V : T I\ ao L2 : C22-C24 Re THE
| 500 mw ; D ook 4 [100UF5V 160010V 5V.24A
: ‘[ Rat J_ J_ J_ l J2-2
H R52 ¢ E E::lo %224 :E
H 20 kQ < ' h 10Q b
: ' : RTN
: ' : : : : : o)
! [ I LW A & A Q21 | J2-1
; e si4go4| SL13| e——% T ..
DC ' '=—=1uF =
Input E:E 24395?(9 : 1oV R16
Voltage <%0, 1/4 W e 2o | 100ke g
; . — 0 P p: 1%
: \ | | {DPA-Suitch P0357N1T.\/I 7/ ci2
cs1 | p| "[C' DPA424pP 100 nF
1 nF == CONTROL ] RS
; 50V | ! :l c )
: : ! —aw—t
' D51 : ] N O R3 C13  Ri4
P [BAvie | DS2 Y N G R 1.0Q = 22 uF 68nF  1kQ
: 4 : 150 |/ $LT1 ot e cs T 0w
; | Re3 [ pza 3/(_ _220nF 4TLF us
o[ 320kQ 200 \/ MG T4V LM431AIM3 3
= . ! 19 1%
D .
RTN ...__TIP29C (100 V/1 A) .
J1-2
WcTtok MO TpaH3ucTopa ToYHOCTb BCTPOEHHOro
COELMHEH C NOANOXKKOW reHepaTopa BcTpoeHHas Tennosasi 3aawumTa
- TennooTBoa, COEANHEHHBIN - OTCyTCTBYIOT BHELLUHWE - HenocpepncteeHHO
C NCTOKOM CHWXXaeT ypOBEHb KOMMOHEHTbI BcTpoeHHbIi koHTponnep KOHTPONMpYeT TemnepaTypy
OMW (HyneBoW noTeHUman Ha - XKecTkuin gonyck pexnma HanpsxeHns MOT1 TpaH3ucTopa
paguarope) 1 TemneparypHas - KoadbcpuumeHt - ABTOMaTM4ecKuin nepesanyck
- CHmxaetcd ctonmocts OMU CTabunbHOCTb 3anonHexus >50% (ructepesuc 70C)
dunstpa - BbiBop paboyeit yacToTbl - YCTPaHSIET [O 101 - YcTpaHsieT 4o 4X KOMMNOHEHTOB
- QkoHomua ao $0.2 (300/400 kHz) KOMMOHEHTOB - QkoHomusa $0.15
- yCTpangT no 5Tn - OKoHOMUSA $015
KOMMOHEHTOB

- OkoHomus $0.5

12



MaTtepuanbl ona paspaboTymka

[ns yckopeHus 1 ynpoLueHns pa3paboTku Bbl MOXETe BOCMOMNb30BATLCS YXKE FOTOBbIMU CXEMOTEXHUYECKMMU peLLeHUaMU. OHn
CrpynnupoBaHbl N0 CEMENCTBY MUKpocxeM. T.e. Bbl cmoxeTe nogobpath no Tabnuue UCTOYHMK NUTaHWS, KOTOPbIA NOAXOAUT
Bam no TexHuyeckMm napameTpam 1 UCNonb30BaTb €ro B CBOEM YCTPOMCTBE. JTO 3HAYMTENBHO COKPaTUT BPEMS U YCUMUS Npu
NPOEKTUPOBaHNMN UCTOYHMKA.

MepeveHb NOCTOSAHHO 0bHoBNSAETCS. MNocnefHU Bbl CMOXETe HanTh Ha: www.powerint.com — canT Power Integrations (eng).
www.powerint.ru —pasgen Power Integrations Ha cante Makpo 'pynn (rus).

30ech:

DER (Design Examples Report) — 3T0T JOKyMEHT COAepXUT cneundukaLmio, cxemy, nepedeHb aNeMeHToB, pacyeT
TpaHcdopmaTopa u PCB Ha nctouHuk nutaHus. IcTouHuk 6bin cobpaH 1 npoTecTMpoBaH.

DI (Design ldea) — 370 ABYXCTPaHWYHbIN JOKYMEHT, B KOTOPOM OMUCLIBAIOTCS CXEMOTEXHUYECKME PEeLLUEeHNS AN onpeaeneHHoro
NPUMEHEHNS.

EPR (Engineering Prototype Reports) - 3TOT AOKYMEHT coaepXuT cneundukaLmio, CXemy, nepedyeHb ANeMEHTOB,

pacyet TpaHcdopmaTopa u PCB Ha nctodHuk nutanums. VictouHuk 6bin cobpaH 1 npotectnpoBaH. Kpome aToro, AaHHoe
CXeMOTEXHMYECKOoe peLleHne peanm3oBaHo B Buae 0TnafoyHoro Habopa paspabotumnka (DAK).

MNpumMeHeHne

DC-DC KoHsepTep/ _

TenekoMMyHMKaLm DPA-Switch DPA426R 36-75 VDC 12V Flyback

DC-DC KoHsepTep/ o . . _ ~

TenexoMMykmkaLum DPA-Switch DPA425R 36-75 VDC *12V 19.2 Flyback DI-56

DC-DC KoHnsepTep/ Cewi ~ Forward ~ _ _

TenekoMMyHMKkaLm DPA-Switch DPA425R 36-75 VDC 5V/3.3V 50 Sync. Rect. DI-53

DC-DC KoHsepTep/ S g Forward i _ -

TenekoMMyHMKaLM DPA-Switch DPA426R 36-75 VDC 12v 60 Sync. Rect. DI-52

DC-DC Korisepren/ DPA-Switch DPA423R 36-75 VDC sV 5 Flyback DI-51 - -
€/IeKOMMYHUKaunu

DC-DC KonsepTep/ e . Forward 3 _ .

TenekoMMyHKaLMK DPA-Switch DPA424R 36-75 VDC 25V 20 Sync. Rect. DI-40

DC-DC KonsepTep/ _Cwi ~ Forward . _ _

TenekomMMyHMKaL DPA-Switch DPA424R 36-75 VDC 3.3V 16.5 Sync. Rect. DI-37

DC-DC KonsepTep/ o . Forward % _ ~

TenexoMmyHKkaLum DPA-Switch DPA426R 36-75 VDC 5V 70 Sync. Rect. DI-31

DC-DC Kouseprep/ DPA-Switch DPA425R 36-75 VDC 7v 25 Flyback DI-29 - -

TenekoMMyHMKauumn

DC-DC KoHsepTep/ S 2 Forward L _ -

TernekoMMyHKaLMN DPA-Switch DPA425R 36-75 VDC 5V 30 Sync. Rect. DI-25

DC-DC Konseprep/ DPA-Switch DPA424R 36-75 VDC 5V 30 Forward DI-24 - -

TeﬂeKOMMyHMKaLlIAM

DC-DC Koneeprep/ DPA-Switch DPA423G 36-75 VDC 33V 6.6 Flyback EPR-71 | DAK-71 EP-71

TenekoMMyHMKaLMn

DC-DC Kowseprep/ DPA-Switch DPA424R 36-75 VDC Y 30 Forward EPR-21 | DAK-21 | EP-21

TenekoMMyHMUKaLumu

DC-DC KonsepTep/ G . ~ _ ~

1P TenedoHus DPA-Switch DPA424P 36-72 VDC 5V /7.5V/20V 15 Forward DER-024

DC-DC KoHsepTep/ ewi _ - _ _

POE Class 0-3 DPA-Switch DPA423G 36-57 VDC 3.3V 6.49 Flyback DI-88

DC-DC KoHseptep/ i _ _ _ _ L _ _

POE/ VoIP DPA-Switch DPA423G 36-75 VDC DI-102

DC-DC KonsepTep/ i 5 _ ~ ~ _ _ _

POE/ VoIP DPA-Switch DPA423G 36-75 VDC DI-101

DCBIC OB DPA-Switch DPA424P 36-75 VDC 5V /7.5V /20 V 15 Forward DI-70 = -

PoE VoIP TenedoH e : =

DC-DC KoHsepTep/ e 5 ~ ~ _

POE VoIP Tenedom DPA-Switch DPA423G 36-57 VDC 3.3V 6.6 Flyback EPR-6 DAK-6: EP-68

DC-DC KoHsepTep/ Scw " ~ _ .

POE VoIP TenedoH DPA-Switch DPA423P 37-57 VDC 3.3V/5V/12V 10 Flyback DER-096

DC-DC KonsepTep/ ewi ~ - _ _

POE VoIP TenedoH DPA-Switch DPA424P 36-75 VDC 5V /7.5V/20V 15 Forward DI-69

DC-DC MCTOYHWK NUTaHWS DPA-Switch DPA426R 36-75 VDC 122V 60 Flyback DER-020 - -

CnyTHUKOBBI pecuBep DPA-Switch DPA423R 36-72 VDC 6.7V/11.1V 33 Forward DER-029 - -

TenekoMMyHuKaLum DPA-Switch DPA424R -36 VDC to -75 VDC 33V/5V/-5V 22 Forward DER-032 - -

TenekoMMyHUKaLuu DPA-Switch DPA424R 38-58 VDC 6152 \é /\/8/'_25\<// 26 Forward DER-031 - -

TenekoMMyHuKaumm DPA-Switch DPA423R -36 VDC to -72 VDC 3.3V 3.3 Flyback DER-030 = =

TenekoMMyHMKauun DPA-Switch DPA424G -40 VDC -28V /-65V 24.5 Flyback DER-043 - -

NI HPErEMAE: TS CEeEy- LinkSwitch LNK520P 100-375 VDC 12V 3.1 Flyback DI-76 = a

[ZoBaHUs

3apsaHo-NuTaloLLee yCTPOUCTBO LinkSwitch LNK520P 85-265 VAC 5V 2.4 Flyback DER-075 - -

3apsAHO-NUTAIOLLEE YCTPOACTBO LinkSwitch LNK520P 90-265 VAC 45V 2.25 Flyback DER-042 - -

3apsaHo-nuTaloLiee yCTPONCTBO LinkSwitch LNK520P 90-265 VAC 5.5V 2.5 Flyback DER-039 - -

3apsaHO-nuTaloLLee YCTPOUCTBO LinkSwitch LNK520P 85-265 VAC 5V 2.4 Flyback DER-038 - -

3apsiAHO-NUTaloLLee yCTPOUCTBO LinkSwitch LNK501P 198-253 VAC 3.6V 2.2 Flyback DER-015 - -

3apsiAHO-NUTaloLLEee yCTPOUCTBO LinkSwitch LNK500P 85-265 VAC 5V 1.5 Flyback DER-014 = =

3apsaHo-NUTalOlLEE YCTPONCTBO LinkSwitch LNK501P 90-265 VAC 5.5V 2.2 Flyback DER-013 - -

3apsiaHO-NUTalOLLEE YCTPOMCTEO LinkSwitch LNK500P 90-265 VAC 6V 2.4 Flyback DER-012 - -

3apsaHO-NUTalOLLEE YCTPOMCTEO LinkSwitch LNK501P 85-265 VAC 18V 3.2 Flyback DER-002 | | -

3apsaHO-nuTaloLLlee YCTPOUCTBO LinkSwitch LNK500P 85-265 VAC 5.9V 2.4 Flyback DER-001 - =

3apsaHo-nuTalLlee yCTPOUCTBO LinkSwitch LNK520P 85-265 VAC 5.0V 2.5 Flyback bi-75 - -

3apsaHo-nuTaloLlee ycTpoucTso LinkSwitch LNK501 85-265 VAC 55V 25 Flyback DI-60 = s

3apsiAHO-NUTaloLLee yCTPOUCTBO LinkSwitch LNK500 85-265 VAC 55V 2.5 Flyback DI=59 - -

3apsiaHO-NUTalOLLEE YCTPOMCTEO LinkSwitch LNK500 85-265 VAC 55V 15 Flyback DI-58 - -

3apsiaHO-NUTalOLLEE YCTPOMCTEO LinkSwitch LNK501 85-265 VAC 55V 15 Flyback et - -




3apsiAHO-NUTaloLLee yCTPOUCTBO LinkSwitch LNK501 85-265 VAC 55V 2.75 Flyback = = =
3apsiAHO-NUTaloLLee yCTPOUCTBO LinkSwitch LNK520P 85-265 VAC 55V 2.75 Flyback EPR-54 DAK-54 | EP-54
3apaaHo-nuTaloLlee yCTpoicTBo LinkSwitch LNK501 85-265 VAC 5.5V 2.75 Flyback EPR-16 DAK-16A EP-16
BecnposoaHoit TenedoH LinkSwitch LNK500P 189-264 VAC 7.5V 1.5 Flyback DER-016 - -
ObLee NnpumMeHeHne LinkSwitch LNK500P 90-264 VAC 4.5V 3.15 Flyback DER-111 = =
;':;aa:;': MPOMbILINEHHOTO 0GOpY- LinkSwitch LNK501P 90-265 VAC 12V 3 Flyback DER-057 - -
3apsiHoe ycTpoiicTso Anst UBM LinkSwitch LNK520P 85-265 VAC 12V 4.8 Flyback DER-056 = =
3apsiAHO-NUTaloLLee yCTPOUCTBO LinkSwitch-HF LNK353P 85-265 VAC 5.2V 1.6 Flyback DI-78 - -
3apsiAHO-NUTaloLee yCTPONCTBO LinkSwitch-HF LNK354P 85-265 VAC 5.7V 2.3 Flyback EPR-73 | DAK-73 | EP-73
Standby uctounuk ans TB LinkSwitch-HF LNK353P 195-265 VAC 7V 0.7 Flyback DER-109 - -
3apsaHo-nuTaloLiee YCTPOUCTBO LinkSwitch-LP LNK564P 85-265 VAC 6V 2 Flyback DI-85 = =
3apsaHo-nuTaloLiee yCTPONCTBO LinkSwitch-LP LNK564P 85-265 VAC 6V 2 Flyback EPR-85 DAK-85 | EP-85
;':';::3: MBSO CEEmy- LinkSwitch-TN LNK306P 85-135 VAC 24V 4.8 Buck/Boost | DER-059 - -
Eg‘;::;‘: MPOMIWAEHHOrO 060pY- LinkSwitch-TN LNK305P 108-265 VAC -12v 3 Buck/Boost | DER-049 - -
;';‘;::s: TPELHIREE O CEopy- LinkSwitch-TN LNK304 85-265 VAC 12V 1.8 Buck/Boost | DER-045 - -
E;‘;::;: MPOMBIWAEHHOrO 06opY- LinkSwitch-TN LNK304P 85-265 VAC 12v 1.44 Buck EPR-48 |DAK-48A EP-48A
MuTaHne cBepxspKUX CBETOANOAOB LinkSwitch-TN LNK302P 85-265 VAC 12.9 V,40 mA 0.5 Buck-Boost DER-092 = =
MuTaHne cBepxspKUX CBETOANOA0B LinkSwitch-TN LNK302P 85-265 VAC 12.9 V,40 mA 0.5 Buck-Boost DI-92 - -
MuTaHne cBepxsipKnX CBETOANOA0B LinkSwitch-TN LNK304P 85-265 VAC 12 V,100 mA .25 Buck-Boost DI-74 = =
YnpaeneHue asuratenem LinkSwitch-TN LNK304P 85-265 VAC 15v/12V 1.6 Flyback DER-048 - -
YnpaeneHue asuratenem LinkSwitch-TN LNK305P 85-265 VAC 15V 2 Buck DER-047 - -
M3mepuTenbHoe o6opyaosaHue LinkSwitch-TN LNK302 85-265 VAC 12v 0.6 Buck DI-80 - -
N3mepuTenbHoe o6opyaoBaHue LinkSwitch-TN LNK304P 57-580 VAC 12v 3 Flyback DER-058 - -
3apsaHo-NuTaloLLee yCTPOUCTBO LinkSwitch-XT LNK363P 85-265 VAC 5V 3 Flyback DER-062 - -
3apsAHO-NUTaIOLLEE YCTPOIACTBO LinkSwitch-XT LNK362P 85-265 VAC 6.2V 2 Flyback DI-89 - -
3apsaHo-nuTalLiee yCTPONCTBO LinkSwitch-XT LNK362P 85-265 VAC 6.2V 2 Flyback EPR-89 DAK-89 | EP-89
;'g';:::: TSSO CEEmy- TinySwitch TNY264P 85-265 VAC 12V 1.2 Buck/Boost DI-42 - -
Eg‘;::l:‘f‘ MPOMBIWAEHHOTO 060pY- TinySwitch TNY264P 85-265 VAC 12v 1.2 NOE'_’;SZCB';E g | EPROS - | EP-08
3apsiAHO-NUTaloLLEe yCTPOMUCTBO TinySwitch TNY254 85-265 VAC 12V B Flyback DI=27 = =
3apsaHo-nUTaloLlee yCTpoicTBo TinySwitch TNY264P 85-265 VAC 12V 3 Flyback EPR-15 - EP-15
E:;:::: TPE AT Cey- TinySwitch-I1 TNY266P 90-265 VAC 5V/24V 7.3 Flyback DER-110 = =
E:‘;::Sf‘ MPOMLILINEHHOrO 0GOpY- TinySwitch-IT TNY266P 85-265 VAC 5V /12V 5 Flyback EPR-09 - EP-09
3apsaHo-nuTaloLLlee YCTPOUCTBO TinySwitch-11 TNY264P 90-265 VAC 5.5V Ehs Flyback DER-035 - -
3apsiAHO-NUTaloLLee yCTPONCTBO TinySwitch-11 TNY266P 85-265 VAC 6.5V 3.9 Flyback DER-033 - -
3apsiAHO-NUTaloLLee yCTPOUCTBO TinySwitch-11 TNY266P 85-265 VAC 5.1V 3.6 Flyback DER-006 = =
3apsaHo-nUTaloLlee yCTpoicTBo TinySwitch-I1 TNY264P 85-265 VAC 6V 2.4 Flyback DER-004 - -
3apsaHo-nNUTaloLlee yCTpoNcTBo TinySwitch-I1 TNY264P 85-265 VAC 6V 2.4 Flyback DER-003 - -
3apsaHo-nuTaloLiee YCTPOUCTBO TinySwitch-II TNY264P 85-265 VAC 5V, 600 mA 3 Flyback DI-84 - -
3apsaHoO-nuTaloLLiee YCTPOUCTBO TinySwitch-1I TNY263P 85-265 VAC 9V 3 Flyback DI-77 = =
3apsaHO-nuTaloLiee yCTPOUCTBO TinySwitch-11 TNY266P 85-265 VAC 6V, 800 mA 4.8 Flyback DI-63 - -
3apsaHo-nuTalLLee yCTPOUCTBO TinySwitch-IT TNY264P 85-265 VAC 5V, 600 mA 3 Flyback DI-61 = =
3apsiAHO-NUTaloLLee yCTPOUCTBO TinySwitch-11 TNY266P 85-265 VAC 5V 5 Flyback DI=34 - -
3apaaHo-nuTalLlee yCTpoicTso TinySwitch-11 TNY264P 85-265 VAC 5V, 600 mA 3 Flyback DI-28 = =
3apsiaHO-NUTalOLEE YCTPOMCTEO TinySwitch-I1 TNY264 85-265 VAC 9v 3 Flyback ALt - -
3apsgHo-nuTaloLLiee YCTPOUCTBO TinySwitch-1I TNY264P 85-265 VAC 5V, 600 mA 3 Flyback EPR-84 = =
3apsaHO-nuTaloLiee yCTPONCTBO TinySwitch-11 TNY264P 85-265 VAC 9V 3 Flyback EPR-14 DAK-14A EP-14
DVD Mneep/Pekopaep TinySwitch-11 TNY266P 90-265 VAC fzvv/;-?zv\// 4.9 Flyback DER-010 - -
DVD Mneep/Pekopaep TinySwitch-I1 Thizeer 90-265 VAC 5{2\/ \; 3312/ \f i Flyback DER-009 | _ -
DVD Mneep/Pekopaep TinySwitch-11 TNY267P 85-265 VAC 125\/\//{2323\/\//{1 v 9 Flyback DER-008 = a
DVD Mneep/Pekopaep TinySwitch-IT TNY267P 85-265 VAC 125\,‘; _/233'3\>’ /3 v 9 Flyback DER-007 | _ -
DVD Mneep/Pekopaep TinySwitch-IT TNY267P 200-265 VAC 3'23\)’ /_ 3y \ﬁ 11 Flyback DER-005 -
DVD Mneep/Pekopaep TinySwitch-I1 TNY268P 85-265 VAC 1323\/‘;/ A 11 Flyback DI-33 - -
DVD Mneep/Pekopaep TinySwitch-IT TNY268P 85-265 VAC 3'230’ /_ 51£’ \f 11 Flyback EPR-29 - Ep29
ObLiee npuMeHeHne TinySwitch-11 TNY268P 90-265 VAC 3.5V 8.75 Flyback DER-060 - -
Standby UM ans LCD TB TinySwitch-11 TNY263P 80-288 VAC 5V/22V a7 Flyback DER-041 = o
CeTeBoWi MHTepdelic TinySwitch-11 TNY267G 90-265 VAC 24V 7.2 Flyback DER-108 - -
Standby MM ans PC TinySwitch-I1 TNY268P 120-420 VDC 5V/13V 15 Flyback DER-011 = =
XonoauneHoe obopynosaHne TinySwitch-II TNY263P 85-275 VAC 12V /9V/5V 3.9 Flyback DER-052 - -
TB npucraska TinySwitch-11 TNY267P 160-265 VAC 9V/5V/3.3V 10.5 Flyback DER-055 = =
TB npucraska TinySwitch-I1 TNY264P 195-265 VAC 2'152"\/ /332 Y// 4.5 Flyback DER-046 - -
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ObLee npuMeHeHne TinySwitch-I11 TNY278P 85-265 VAC 12V 12 Flyback DI=a1 = =
O6lee npumMeHeHne TinySwitch-11T TNY278P 85-265 VAC 12V 12 Flyback EPR-91 | DAK-91 | EP-91
3apaaHo-nuTaloLlee yCTpoicTBo TOPSwitch-FX TOP233Y 85-265 VAC 14V 15 Flyback EPR-10 S EP-10
E;‘;::;E NPOMbiLINEHHOrO 060py- TOPSwitch-GX TOP245R 90-300 VAC 6V 10 Flyback DER-107 - -
;'(';';:::: MpoMBILINeHHOro 060Dy~ TOPSwitch-GX TOP244P 90-265 VAC 24V 15 Flyback DER-106 = s
E;‘;aa:;': MPOMbILINEHHOTO 0GOpY- TOPSwitch-GX TOP243Y 207-400 VAC 14V/5V 19.3 Flyback DER-105 - -
Eg';:::: TP AR D Efepy= TOPSwitch-GX TOP247Y 85-265 VAC 12V/-14V 20 Flyback DER-053 - -
1N ans ayano ycunutens TOPSwitch-GX TOP245P 85-265 VAC 16V 16 Flyback DI-35 - -
3apsiAHO-NUTaloLLEee yCTPOUCTBO TOPSwitch-GX TOP244Y 85-265 VAC 12V 30 Flyback DI-43 = =
3apsaHo-nUTaloLlee yCTpoicTBo TOPSwitch-GX TOP244pP 85-265 VAC 13.55V 16 Flyback DI-12 - -
Lincdposoit BuaeomarHutadoH TOPSwitch-GX TOP246Y 85-265 VAC 123\‘/3/\2/3/5/\/36 v 41 Flyback DER-098 = =
LIt pOBOi BUACOMArHUTADOH TOPSwitch-GX TOP246Y 85-265 VAC 123[\’/‘/’5/ 533" 3/ v a1 Flyback DER-044 - -
DVD lMneep/pekopaep (NopTaTUBHBbINA) TOPSwitch-GX TOP245Y 90-265 VAC 9.7V 30 Flyback DER-095 - -
DVD Mneep/pexopaep TOPSwitch-GX TOP246Y 90-265 VAC 3123\’///52\2’ \// 21 Flyback DER-040 | | .
DVD Mneep/pekopaep TOPSwitch-GX TOP245P 90-265 VAC 5 v§é4vv //1112vv/{10 ¥ 11 Flyback DER-021 - -
DVD Mneep/pexopaep TOPSwitch-GX TOP245P 90-265 VAC 5_13\',4 /‘{2/ 3\,'5/3"3/\/ , 17 Flyback DER-018 | _ -
DVD Mneep/pekopaep TOPSwitch-GX TOP245P 85-265 VAC 13§3vv//-52:1/\// 20 Flyback DI-55 - -
DVD Mneep/peropaep TOPSwitch-GX TOP244P 85-265 VAC 133‘/’/ HA 13 Flyback DI-39 B .
O6Luee npuMeHeHue TOPSwitch-GX TOP245Y 85-265 VAC 12V 30 Flyback EPR-34 | DAK-34 | EP-34
BbICOKOCKOPOCTHOI MoAeM TOPSwitch-GX TOP243P 85-265 VAC 3.3V/5V/30V 10 Flyback DI-23 - -
BbICOKOCKOPOCTHOM MOAEM TOPSwitch-GX TOP243P 85-265 VAC 3.3V/5V/30V 10 Flyback EPR-18 | DAK-18 EP-18
AnanTep ansi HoyT6yka TOPSwitch-GX TOP249Y 85-265 VAC 19V 70 Flyback Bl=22 - -
AnanTep Ans HoyToyka TOPSwitch-GX TOP249Y 85-265 VAC 19V 70 Flyback EPR-11 S EP-11
WM ans LCD MowTopa TOPSwitch-GX TOP246Y 90-265 VAC iz" \f 46 Flyback DER-094 - -
VN anst LCD MoHwTopa TOPSwitch-GX TOP246Y 100-265 VAC 5V/13V 48 Flyback DER-027 - -
WM ansi LCD MoHuTopa TOPSwitch-GX TOP247Y 90-265 VAC 20V 60 Flyback DER-025 | | -
WM ans LCD MoHuTOpa TOPSwitch-GX TOP246Y/F 90-265 VAC 5V /12V 45 Flyback DI- - -
WM ans LCD MoHwuTOpa TOPSwitch-GX TOP247Y 90-265 VAC 12V 45 Flyback DI-21 - -
UM ans LCD MoHuTOpa TOPSwitch-GX TOP247Y 90-265 VAC 12V 45 Flyback EPR-33  DAK-33  EP-33
MTaHne cBepXxspKUX CBETOANOAOB TOPSwitch-GX TOP246F 108&)3:2VAC 16-24 V, 700 mA 17.6 Flyback DI-67 - -
lMuTaHne cBepxsipkux CBETOAMOA0B TOPSwitch-GX TOP246F 10\?&::32 20V 14 Flyback DER-026 = =
MuTaHne cBepxsipKUX CBETOANOA0B TOPSwitch-GX TOP245Y 90-265 VAC 8V 24 Flyback DER-100 - -
YN ansi PC TOPSwitch-GX TOP249Y 90-130 VAC /180-265 VAC | 3.3 V/5V 12V/-12 V. 180 Forward DI-30 - -
N ans PC TOPSwitch-GX TOP247 90-130 VAC /180-265 VAC 3.3V/5V/12V 145 Forward DI-20 - -
YN ansi PC TOPSwitch-GX TOP249Y 90-132 VAC / 180-265 VAC 313 \‘// //_fzvvl 180 Forward EPR-31 | DAK-31 EP-31
N ans PC TOPSwitch-GX TOP247Y fga}gés"ofé 3.3V/5V/12V 145 Forward EPR-12 | DAK-12 | -
Standby UM anst PC TOPSwitch-GX TOP242Y 200-375 VDC 3.3V/5V 17 Flyback DI-17 - -
XonoauneHoe obopynosaHne TOPSwitch-GX TOP244P 85-265 VAC 5V /13V/24V 15 Flyback DER-028 - -
TB npucraska TOPSwitch-GX TOP244P 160-275 VAC 3.3V/5V/9V 17.4 Flyback DER-099 - -
TB npucraska TOPSwitch-GX TOP243P 195-265 VAC 12\\%3123\)’ / 16 Flyback DER-051 - -
TB npucraska TOPSwitch-GX TOP245R 90-264 VAC LWV ehe 30 Flyback DER-050 | - .
5V /12V /18 V /23 V
TB npucraska TOPSwitch-GX TOP245Y 180-265 VAC fz"\ﬁ'fi(‘{\f 41.8 Flyback DER-036 - -
TB npucraska TOPSwitch-GX TOP242P 195-265 VAC 52\7 /"9/3'/33‘2’\/, 13 Flyback DER-034 | _ -
TB npucraska TOPSwitch-GX TOP242P 195-265 VAC 53;}3/2’_42\}5/;’2/\/ 13 Flyback DER-023 | _ -
TB npucraska TOPSwitch-GX TOP244P 98-135 VAC 71\',8 /‘1’7/ %32"2/\, 16 Flyback DER-022 | _ -
TB npucraska TOPSwitch-GX TOP245p 195-265 VAC 31'3 \‘/’ //250"\// 2 Flyback DER-019 | | -
TB npucraska TOPSwitch-GX TOP247Y 90-132 VAC 12:\‘1/‘:; \1/8/\?/\/3/3 v 43 Flyback DI-41 = =
TB npucraska TOPSwitch-GX TOP242P 195-265 VAC Z'g.\z/ \// 3'3%\/// 7 Flyback DI-2 -
TB npuctaska TOPSwitch-GX TOP246Y 180-265 VAC 123\}3/;’8/ 3 y3/3 ¥ 43 Flyback brie - -
TB npucraska TOPSwitch-GX TOP245P 85-265 VAC 3123 \‘,’//_5’4"\// 20 Flyback EPR-32 | pak-32 | EP-32
TB npucraska TOPSwitch-GX TOP246Y 185-265 VAC 123\',3/;’8/ v /V3{j v 43 Flyback EPR-13 - | EP-13
Buaeo urpa TOPSwitch-GX TOP245P 90-265 VAC 525V 16 Flyback DER-037 - -
Apantep nutaHusi o6opyaosaHus VoIP TOPSwitch-GX TOP246P 85-265 VAC 48 V 21.7 Flyback DER-097 - -
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MporpammHoe o6ecnevyeHue Ansi NPOEKTUPOBAHMA UCTOYHMUKOB NMUTAHUA Ha

6a3e Power Integrations

[nsa yckopeHusi u ynpolleHus pa3paboTku NCTOYHMKa NuTaHus Ha 6a3e Mykpocxem Power Integrations cyluecTByeT cneuuyanbHbiv
nporpammHbivi nakeT Pl EXPERT SUITE (ver.6.1), KoTopbIil BKMtovaeT B cebst nporpammbi:

1) Mporpamma Pl EXPERT

MoLLHBIN NporpaMMHbIV NaKeT ¢ rpadmnyeckum nHTepderncom,
KOTOPbIN NPON3BOAMT CrieaytoLlme AeNCTBUS NO pacyeTy UCTOYHMKA
nuTaHus:

- MponsBogMT aBTOMaTUYECKMIA pacyeT NapameTpoB 3N1EMEHTOB
CXEMb.

- ONTMMU3NpPYET NOMYYEHHY KOHCTPYKLMIO UCXOAs1 U3 KpUTEpUEB
CTOMMOCTU UCTOYHMKa nnu ero K.

- imeeT BO3MOXHOCTb aBTOMAaTUYECKOWN UK PYHHOW MOLLAroBOn
onTUMM3aLnN.

- Mo3BonsieT To4HO NogobpaTb NapameTpbl KPUTUYECKMX
KOMMOHEHTOB CXEMbI, HEOOXOAMMbIX AN YyCTOMYMBON paboTbl
MNCTOYHMKA.

- PesynbraT pacyeta npegcraBnsercs B Buge 6rnok-cxembl
WCTOYHMKA, @ Takke B BUAE Tabnuubl, B KOTOPY NOBNoYHO CBeAEHbI
napamMeTpbl 311IEMEHTOB CXEMbI.

- Bce 310 no3BonsieT cokpatuTb BpeMS Ha NPOeKTUpPOBaHWNE
MNCTOYHMKA 1O HECKOIMbKMX YacOB U B HEKOTOPLIX Cryyasix — A0
HECKOINbKUX MUHYT.

TOP_EX,_F4_120085 s
Coromer

Use 1% swintis 1 et el 1L T
U 15 sautcr ) e el 1L T
Full ] by cpben - 1 0004
T0Pastch (¢ bt Fonqumrcy Chosss tatesen 1121447 et 6 1442
TIPS sk ¢ Mirwars Srcbg Frmcuarey
TOFSmteh G Mty S Frvapsray
Dt Vokage
TOPSauich o state Drin 4o Sousce Vohage
Outpus Wedieg
Bant Wi Dode Forswt Wokage up
Pl 5 ok Cummrd Pl 1084 KFP ¢ 110104 DR

PEAEFAZ

T Ungapped Cae [Bectes inductarce
Botbn Pryscal wircing wiath

Phanbes of Py gy
Meambes of Secorca Tume

Mirman D irous Vokage -

3) MNporpamma Pl TRANSFORMER DESIGNER

Mporpamma Pl Transformer Designer no3sonsieT no sauemy
ansanny, cosgaHHomy B nporpamme Pl EXPERT, nogpo6Ho
paccuutaTtb TpaHcopmaTop, ONTUMU3NPOBATL €ro Nog
KOHKpETHble NpuMeHeHus 1 TpeboBaHus, Npy aToM ByayT AOCTYMHbI
nogpobHenLLne pekoMmeHaauum no cbopke, NPUMEHIEMOMY
matepwany, BUTKaM 1 o6MoTKaMm.

[vck ¢ aTuMu nporpaMMamMu Bbl MOXeTe 6ecnnaTtHo nonyynTb,
06paTMBLUNCL B OTAEN TEXHUYECKOW Nogaep KM npoayKummn Power
Integrations komnanum Makpo pynn.

E-mail: support@macrogroup.ru

Ten.: (812) 3706070

dakc: (812) 3705030
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Design Passed (Optimization Done)
_ Description Fix Show Mo Ref #
i e e S DA DN

Congier 3 paraliel winding tacheiue (biflar, trilar) for > 1.5 .
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Kpome nporpaMmmHoro obecneyeHusi, UHTepeCHbIMU OyayT Takxke 3 pecypca,
Ha KOTOPbIX €CTb U NOCTOSIHHO OOHOBNAETCA MHOPMaLMA NO TeMaTUKe
MCTOYHUKOB NUTaHuA Ha 6a3e Power Integrations

1) Caunt komnaHum Power Integrations (eng)
www.powerint.com
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3) Paspgen “UAMnynbCcHbIE UCTOYHUKU NUTAHUA"
TexHun4yeckoro popyma Makpo Mpynn
www.macrogroup.ru
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2) Paspen Power Integrations canta komnaHum Makpo
Fpynn (rus)
www.powerint.ru
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JNlabopaTopua TexHn4YecKon noaaepKku
npoaykuuu Power Integrations

B komnaHum Makpo 'pynn opraHnsoBaHa u paboTtaet nabopatopus no nogaepxke npoaykummn Power Integrations. Mbi
OCYLLECTBMNAEM TEXHUYECKYIO NOAAEPKKY U COMPOBOXAEHME BCEX pa3paboTok, B KOTOPbIX NMPUMEHSIIOTCA MUKpocxembl Power Inte-
grations.

B pamkax TexHu4eckon nogaepikkn Mbl roToBbl:

1) KoHcynbTMpoBaTh TEXHUYECKMX CreumanmcToB no NtoboMy BOMpocy, KacatoLemycsi pa3paboTkv ¢ MCnonb3oBaHWEM
Mukpocxem Power Integrations.

2) O6ecneuntb Heobxoammon nuTepatypoii no Power Integrations.

3) O6ecneuntb HeoOXxoaAMMbIM NporpaMmmMmHbIM 0b6ecneyveHnem no Power Integrations.

4) OcyLecTB1Tb NEPBUYHYI0 pa3paboTky CXeMbl UCTOYHUKA MUTaHUS U NepeYHst 3NeMEeHTOB K Hel no Bawemy TexHuyeckomy
3aJaHuio.

5) MpocynTaTh CTOMMOCTb KOMMMEKTYIOLLMX MO MEPEYHIO SIIEMEHTOB CXeMbI (MONE3HO MpY OLIEHKE 3KOHOMUYECKOW
Lenecoobpa3sHoCTM pa3paboTku).

6) PaccunTatb MMMynbCHbIN TpaHcopmaTop AN UCTOYHUKA MUTaHUS.

7) C nomoLupto napTHepa (npoussoauTens TpaHCOPMaToOpoB) — NPOCYUTaTb CTOMMOCTL U3rOTOBIIEHNS TpPaHcdopmaTtopa

Npy pasnmnYHbIX NAapTUaX (OT LWUTYK 4O KPYMHOMO CePUHOro NPOM3BOACTBA) U NPU HEOBXOAVMOCTY U3FOTOBUTL 06pasLbl/cCepuitHyto
napTuio TPaHCHOPMaTOpPOB.

Takxe Mbl C yaoBONbCTBMEM pacCMOTpPpUM Bawe npegnoxexue no TEeXHN4YeCKOMY COTPYAHNYECTBY.
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KoHTakTHasa nHdopmaums:

196105 CaHnkT-lNeTepbypr, yn. Ceeaboprckasn 12
Ten. (812) 3706070

dakc (812) 3705030

WwWw.macrogroup.ru

OTpen npopax: Sales@macrogroup.ru
OTaen TexHu4eckon nogaepkku: Support@macrogroup.ru

Mcakos Butanun — meHepkep no HanpaesneHuto Power Integrations.
Isakov@macrogroup.ru

baHaypa NeHHagun — meHexep no HanpasneHuto Power Integrations.

Bandura@macrogroup.ru

Apby30B Anekcen — nHxeHep no npumeHeHunto Power Integrations.
Arbuzov@macrogroup.ru
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BHEOPAA Ka4eCTBO

CaHkTt-lNeTepbypr,
Cseaboprckas yn., 12, Ten.: (812) 370-60-70

npeactaButenbcTBo: Mockea,
CTpoMbIHCKMIA Nep., 4.6, Ten.: (495) 775-85-02

sales@macrogroup.ru, www.macrogroup.ru

Makpo Npynn — 3KCKAIO3UBHbIN ANCTPUBLIOTOP

Saint-Petersburg Power Integrations Ha TeppuTopun Poccunn n CHI™




