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IRS2092(S) Obwee onucaHue
IRS2092(S) npencTtaensieT cobon apanBep
3BYKOBOIO ycunuTens knacca D co BCTPOEHHbIM

WM moaynaTopom m 3amMTon oT neperpyskn no
TOKy. B coyeTaHum ¢ AByMS BHELUHMMW NOMEBbLIMM

MOT1-TpaH3ncTopamm n HECKONbKUMN BHELLHMMN
komnoHeHTamu IRS2092 (S) obpasyeT NonHbIn
ycunutenb knacca D ¢ ABOMHOM 3a4MTOM NO TOKY
W 3aLUMTON OT CKBO3HbIX TOKOB, a Takke 3aluuTy
oT cMeLeHust UVLO ans Tpex MCTOYHUKOB.
YHuBepcanbHas CTpykTypa y3na aHanorosoro
Bxofa ¢ ycunutenem owmbdok u LUAM-
KoMnapaTopom obnagaeT rubKoCTbIO B
peanusaumn pasnuyHbiX TUMOB CXEM MogynsiTopa
LLINM.

Be3 notepb Toka Npy M3MEPEHUN NCMONb3YETCA
Rbs(on) nonesbix MOIM-TpaH3ncTopoB. Jlornka
yrnpaBrneHns 3aLLMTON KOHTPONMPYET COCTOSIHME
HanpshKEHNS M TOKa Harpy3kn Yepes Kaxabli
noneso MOTI1-TpaHaucTop.

[ns ygobcTBa NonyMOCTOBOW KOHGUrypaumm
aHanoroBbli LUNM-mMoaynsaTop v noruka 3almThbl
CTPOSITCA Ha NIaBatloLLEN CKBaXKHOCTMW.

B IRS2092 (S) peann3oBaHo ycTpaHeHue Lwyma
wenyka npu 3anycke Ans  nogasBneHust
HexenaTenbHbIX 3BYKOBbIX MOMEX MpW 3arnycke
1 BblkntodeHnn LM,

TunoBas peanusauus

Cnepyrowme NosiCHEHMS OCHOBaHbI HA TUMUYHOM
cxeme NpUMEHEHUs ¢ aBTokonebaTenbHom
Tononoruen LUMM, nokaszaHHon Ha pucyHke 1.
[na nony4yeHus 4ONONHUTENBHOM MHOpMaLun
obpaTutechb kK peKOMEHA0BaHHOMY AN3ariHy
IRAUDAMPS5.

APPLICATION NOTE

BxogHas yactb
Ayaunosxopg IRS2092 (S) ckoHdurypmpoBaH kak

WHBEPTMPYIOLLMI YCUIMTENb OLLNBOK.

Ha pucyHke 2, KoadhhULMEHT yCcuneHns
HanpsxeHus ycunutensa Gv onpegensercs
BXOOHbIM pe3ncTopoM Rin 1 pe3uctopom
obpaTHoW cBs3n Rrs.

R

FB
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Mockonbky pesnctop obpatHon cBA3n Rrs aBnaeTcs
YacTblo NOCTOSIHHOW BPEMEHWN UHTErpaTopa,
KoTOpasi onpeaensieT 4acToTy NepektoyYeHn,
N3MeHeHne obLero KoadpdumumeHTa ycuneHms no
HaNpsPKEeHUIO ¢ NomoLLblo Rin iBNsieTcs bonee
NPOCTbIM N MO3TOMY PEKOMEHAYETCS B
BonbLNHCTBE Cny4vaes.

VmewnTte B BUAOY, YTO BXOAHOE COMPOTUBNEHNE
YCUNMTENsa paBHO BXOOHOMY COMPOTUBIIEHNIO

RiN.

KoHgeHcaTop 6roKnpoBKM No NOCTossHHOMY Toky C3
[oImKeH bbITb coegnMHeH nocnenoBaTenbHoO € RiN,
4YTOObl MMHMMN3MPOBATL CMELLIEHME NOCTOAHHOIO
TOKa Ha Bbixoe. V13-3a BO3MOXHbIX UCKaXEeHUIN He
pEeKOMeHAYeTCS UCNONb30BaTh KEpaMNUYeCKUI
KoHaeHcaTop. CBeaeHMe K MUHUMYMY CMELLLEHUS MO
NOCTOSAHHOMY TOKY MMEET BaXKHOE 3HayeHne ansg
noJaBreHus 3ByKOBOTO LLYyMa NpuW BKIIOYEHUN U
BbIKITHOMEHUN.

MopknoyeHne HemHBepTUpytoLlero Bxoga IN +
SIBNSAETCA peKOMEHAYEMbIM A11S YyCUNUTensi
owmnbok 1, cnegoBaTenbHO, MMEET peluatolee
3HadeHue ansg kavectBa 3Byka. [Noakntounte IN +

K OMOPHOMY 3a3eMI1EHMIO CUrHana B CUCTEME,
KOTOPbIA MMEET TOT e NoTeHuman, 4to u
oTpuuaTenbHas Kremma Bbixoda
rPOMKOrOBOpUTENS.
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Figure 1 IRS2092(S) Typical Application Circuit
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Figure 2 IRS2092(S) Typical Control Loop Design

OTA YacToTa camoocumnnaumm
BxogHon ycunutenes owmnbkm IRS2092 (S) nveet YacTtoTta cobCTBEHHbIX KonebaHui
OMepauMoHHbIN yCUnnTEnb TpaHC-NPOBOAMMOCTH onpegensieTcs, rmaBHbIM 0Opa3oM Kak Ha

(OTA), koTopbIn TWwaTensHo pa3paboTaH, YTobbI
NoMny4nTb ONTUMAIbHYH 3BYKOBYIO

pUCYHKe 2, creayownumMmn arnemMeHTamum.

e KoHpgeHcaTopbl MHTerpupoBanusa C1 un C2

apdekTnBHoCcTb. OTA BblgaeT TOK Ha BbIBOA A P pvp
COMP, B OTnnYMne OT HanpsiXXeHus B *  Pesuctop uHterpuposatus, R1
onepauuoHHoM ycunutene (OPA). ¢ PacnpocTpaHeHHasn saaepxka B
HeuHBEPTUPYIOLLMI BXOA, BHYTPEHHE CBSI3aH C 3arsopax Apavisepa
BbIBOAOM GND e Pesuctop obpatHon cBA3n, Rrs
MuBepTupyowun  BXxod MMeeT OorpaHumduTenbHble qaC':OTaP(?aGMO:CI)A: ﬁﬁ'ﬁ; Ui IMEET Manvio
onogbl  oTHocutensHo GND  gna  nyywero u » y

3aBMCMMOCTb OT HaMpshKeHUs! LWNHbI U OT
BOCCT@HOBMEHUS MOCMNE KNUMNUPOBaHWSA, a Takke

BXOAHOro conpotmeneHus Rin. O6patute
ona obecneveHus cTtabunbHOro 3anycka. Bbixopa
COMP OTA BHyTpeHHe NOAKIHYEH K KOMMNapaTo BH/MAHue, 4TO xapaktep paborl
LM yTp paropy camoocuunnauum LWAM, oTknoHaTcs ot
(VAA ’V';()SP)OIFCZ)B"'M SHa4eHNEM KOTOPOTO ABMAETCH 4YaCTOThbl XOfIOCTOrO X0A4a, NepPEeKITYEHNs

MeHbLUarTcs no mepe moaynsiunm LM,
Ons ctabunsHon paboTel OTA, TpebyeTtca y P AYTIAR

KOMMEHCaLUMOHHBIN KoHaeHcaTop CC MUHUMYM YcTaHaBKa 4acToTbl caMoocuMnIsiumMm

1nF. Bblbop yacToTbl NepeknoYeHust BreYeT 3a

OTA oTkntoyaeTcst, koraa Veso<Vth2. CO6OIt KOMMPOMMCC MEXY MHOTMU
acnektamu.

LWUM-moaynsTop Mpn Gonee HU3KOM YacToTe NepekntoveHus,
IRS2092(S) no3sonseT NonbL3oBaTento appekTnBHOCTE pabotel MOSFET kackaga
BbIOMpaTb U3 MHOXECTBa CrocoboB ynyqwaeTcs, HO  TOK  nynbCaunmn B
peanusauun mogynstopos LUAM. B aTom WHOYKTUBHOCTM BO3pacTtaeT. Ha BbIxoge
pasgene Bce NOSICHEHMSI OCHOBaHbI Ha YBENUYMBAETCS YyTEYKa HECYLLEN.

TWUMNOBOW CXeme NpUMeHeHUs Mpn 6onee BbICOKOW YacTOTe NepPeKNYeHs
camoocuunnupyowerocsa LUAM. 3(pPeKTUBHOCTL yXyALIaeTcs n3-3a NoTepb Ha
nepekmnyeHmnsl, HO MOXeT OblTb JOCTUrHYTA
KoHcTpykumnsa camoocuunnupyrowerocs LLUIMM mogynsitopa Gonee LWMPOKas Nonoca NponycKkaHus.
Tunosoe npumeHeHne nveet Mynbcauus B MHAYKTUBHOCTW YMEHbLLAETCS, HO

M nnnu a cxemy LUMM. [na ny4dwer

qu:c%%g :;ykg},lgsilgéoacmcmﬁTeyrpprBaﬁjl;lle Jl;’?/opoeroO notepy B obmorke YBENMHNBAIOTCA.

nopsiaKa no gpoHTY. Temnepatypa y3na IC gpansepos 3aTBopa
MOXeT ObITb OrpaHnunTenem ans nepexoaa Ha
Bornee BbICOKYIO 4acToTy.
Mo 9TMM NpuyMHam Ha Npumepe TUNOBOro
npoekta BbibpaHo 400 kI, KOTOPbLIA MOXHO
yBuaeTb B pedepeHc-gmsanHe IRAUDAMPS.
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Bbi60op 3HAYE€HUN BHELUHUX KOMMOHEHTOB R C
MpeanoXeHnst 3Ha4eHUN KOMMOHEHTOB Liefn {ﬁ@ﬂ'&w“*&"
AN caMooCUMNNAUMM YacToTbl, cM. Tabnuuy 1.

Bbixog OTA nmeet orpaHuMyeHHyto

COrnacoBaHHOCTb MO HaMNPSXXEHWIO U TOKY. JTK A R
Habopbl 3HA4YEHWIN KOMMOHEHTOB AOJIKHbI
rapaHtTupoBatb, UTo OTA paboTaeT B
npenenax ceBoen NUHenHon obnacTu, Tem Re 2
caMbIiM MOXHO AOCTWYb ONTUMANbHOMN
npoussogutensHoctn THD + N.

Ecnn 3apaHHas yactoTa HaxoguTca roe-To
MeXay 4acToTaMu, yka3aHHbIMK B Tabnvue
1, oTperynupynTe 4actoTy NyTeM HaCTPOWNKn
R1, ecnn aTto Heobxoammo.

Figure 3 External Clock Sync

Ha pucyHke 4 nokasaHo, kak aBTokonebarenbHasi
YyacToTa BrnokupyeTcsi 4O BHELLHEWN TaKTOBOM

4acToThbl.
Target Self-
Oscillation
Frequency Cl=C2 R1 —
(kHz) (nF) (ohms) o
500 2.2 200 E L] T~
450 2.2 165 £ I e e
400 2.2 141 § g
350 2.2 124 "o
300 22| s !
250 2.2 102 °
200 4.7 41.2 ) )
150 10 20.0 Figure 4 Typical Lock Range to External Clock
100 10 14.0
_ 70 _ 22 4.42 YcTpaHeHUsa nomMexwu Len4ka
Condition:IRS2092 with IRFBfZlZ, Vbus=+/-35V, DT=25ns, IRS2092 (S) MMeeT YHUKaNbHY (YHKLMIO, KOTOPast
Rrg=4Tk MUHUMMU3NPYET LLIYM 3BYKA LLIEMYKA BKITHOYEHUS U
Table 1 External Component Values vs. Self BblkModeHns. Korga CSD HaxoauTca mexay Vth1 un
Oscillation Frequency Vth2 Bo BpeMms 3anycka, BHyTPEHHUI 3aMKHYTbIN
uukn sokpyr OTA gaeT BO3MOXHOCTb reHepMpoBaTh
HanpskeHus Ha COMP un IN-, goBoas ux go
CUHXPOHM3aUus TaKTOBbIM CUTHAIOM 3Ha4YeHuin yctonumBoro coctosiHus. OH paboTtaeT
B TMnoBon cxeme koHTypa ynpasnenus LM Ha YacTtoTe okono 1 MI'u, He3aBMcUMO OT
YyacToTa camMooCUMNNALMU MOXeT BbiTb nepekryeHnin aBTokonebaHun.

YCTaHOBIIEHA U CUHXPOHU3NPOBaHa C BHELLUHUM
TaKkTOBbIM CUrHanoMm. Yepes komMnexT
pes3ncTop 1 KOHOEHCaTopP BHELUHWIA
CUHXPOHM3VPYHOLLUIA UMMNYITbC BBOAUT
nepvoanyeckue nynbcupyoLine sapsaibl B o =i —
WHTErpaTop, 3acTtaBnssi konebaHus
OnoknpoBaTbCs 4O BHELIHEN TAaKTOBOW
yacToTbl. Tunosasa uHctansaumus ¢ 50%
paboynm TakToBbIM cUrHanom 5Vp-p
ucnonb3yeT Rek = 22k 1 Cck = 33pF Kak Ha
pucyHke 3. YUtobbl yBenMunTb 40 npegena Start-up
3BYKOBYIO MPOU3BOAUTENBHOCTb, COOCTBEHHAA | mmmmmmmmmmmmee e
paboyas YacTtoTa 6e3 BBEAEHMS TAKTOB

JormkHa 6bITb Ha 20-30% BbiLLE, YEM BHELLHAS Figure 5 Click Noise Elimination
TakToBas 4YacroTa.

www.irf.com AN-1138 4
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B pesynbTate BCce EMKOCTHbIE KOMMOHEHTHI,
nogkntovyeHHble kK COMP u IN- pins, Takune kak C1,
C2, C3 u Cc nokasaHHble Ha puUcyHke 5,
npefBapuTeNbHO 3apsiXKatoTcs 40 3HAYEHWUIA
CTaLNOHAPHOro COCTOSIHUA BO BPEMS BKIOYEHMS.
OT0 No3BONSET MIHOBEHHO CTabunmManpoBaTtb
pa6oty LUAM.

YT106bI MCNOMNBb30BaTh PYHKLNIO YMEHbLLEHNS LWyMa
LLenYKa, OOJIKHbI ObITb BbIMOSIHEHBI CriegyloLme
YCIoBMS.

1. BbiBog CSD gomkeH MMeTb OCTaTOYHO
MeaJIeHHOe HapacTaHue HanpsXXeHus ¢
Vth1 no Vth2, Tak 4to KOHOEHcaTop
[OIMKeH ObITb paccynTaH Ha 3Tu LeneBble
3Ha4YeHus.

2. bytcTpanoBoe nNMTaHWEe BbICOKOW CTOPOHbI
OOIMKHO ObITb 3apsPKeHO A0 Havana
konebaHun.

3. Ayauo Bxof [OImKeH ObiTb paBeH Hyrmio.

4. BHyTpeHHWIN NoKanbHbIA KOHTYpP, YTOObI
NoAaBuUTb BHELLHIO 06paTHYHO CBS3b B
TeyeHue nepuoaa 3anycka, cMelleHune
NMOCTOSIHHOIO TOKa Ha BbIXOAE
rPOMKOrOBOPUTESSA A0 NOAKIIOYEHMS
AOMKHO YOOBMNETBOPATL CrieayoLemMy
yCInoBuUIO.

DCoffset < 301A- Rrg

HanpsikeHue CSD n pa6bouunn pexum OTA
BbiBog CSD onpeaensieT pabounii pexum
IRS2092 (S). OTA umeeT Tpu pexmuma paboThl;
OTKITHOYEH, NToKanbHoe KonebaHne u
HOpMarbHy paboTy, a cekuusi ynpaereHus
3aTBOpaMu MMeEET ABa pexumMa paboTbl;
HOpManbHbIN U 3aBepLUeHne paboTbl No
HanpskeHuto CSD.

Korga VCSD <Vth2, IC HaxoguTcs B pexnme
3akpbITa U OTA OTKMOYEH.

Korpa Vth2 <VCSD <Vth1, sbixogbl HO n LO Bce
eLle HaxoasaTcsa B 3akpblToM pexume. OTA
aKTUBMPYETCS M 3anyckaeT JNoKarnbHble
konebaHusi, KoTopble NpeaBapuTeNibHO CMELL AT
BCE €MKOCTHbI€ KOMMOHEHTLI B ycunurerne
OoLNBKMN.

Korga VCSD> Vth1, 3akpbiTne npekpaiiaetcs u
HauynHaeTcsa pabota LUMM.

www.irf.com AN-1138
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Vi1 —

Vth2 s sss /

OTA Operational Mode
OTA in Active

Shutdown | Pop-less
Startup

Gate Driver Stage

Shutdown Release

Figure 6 Vcsp and OTA Mode

YcnoBue 3anycka camooCLMIIALNN
IRS2092 (S) TpebyeT BbINOMHEHNS
cnegyoowmnx ycnosui ansa 3anycka LWAM-
konebaHu B TUNMOBOW CXeMe.

- Bce UCTOYHMKM NUTaHUs

ynpaeneHusd, VAA, VSS, VCC u
VBS HaxogaTcs Bblle NOporos
OOKMPOBKM NO HAaMpPSKEHWIO.

- HanpsbkeHue Ha koHTakTe CSD

npesbiwaeT nopor Vth1.

- [ind <lird

Vv Vv
Where |y :j . IEB =_+B
R R

IN FB

O6paTtnTe BHMMaHWe, 4YTO 3TO YCIIOBME TaKkKe
orpaHvyuBaeT MakcumaribHOe BXOOHOEe
3BYKOBOE HanpsxeHue, nogasaemoe B R1.
Ecnu ato ycnoeue 6yaeTt npeBbILLEHO,
ycunuTenb npekpaTut paboTy CBOMX
konebaHui B Te4eHuun nepmoga. 1o
obecneunBaet 100% mogynsaumo; OgHako
cnenyeT No3aboTUTbCS O TOM, YTOObI
nraBawLlee NUTaHne C BbICOKOW CTOPOHbI HE
3aTyxano n3-3a OTCYTCTBUSA BKIHOYEHHOIO
COCTOSIHUS UMMYNbCa C HU3KOW CTOPOHbI.
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Bbi6op MOSFET
CyLecTByeT HeCKOmNbKO orpaHuveHmnn Ha popmat MOSFET,
KoTopble MOryT ObITb NpucoeamHerbl k IRS2092 (S).

1. PacceuBaHne MOLLHOCTH

PaccenBaemas MOLWHOCTb OT Kackaga apavisepa 3aTBOPOB B
IRS2092 (S) nponopumoHarnbHa YacToTe NepeknioYeHns
TpaH3nctopa MOSFET. Yem Bblle YacToTa NepekntoyeHns,
TEM HUXe TOK 3apsiia 3aTBOpa, KOTOPbIN MOXHO UCMOSb30BaTh.
MoppobHee cm. «OueHka TeMmnepaTypbl COEAUHEHUA» Jarnee B
3TOM MPUMOXEHUMN. .

2. CKOpOCTb NepeknoyeHnst

BHyTpeHHsS 3alumTa no TOKy MMeeT onpenerieHHoe BpeMEHHoe
OKHO ANs U3MepeHnsi BbIXOAHOro Toka. Ecnv nepexopn Ha
nepeknoyeHne 3aHMMaeT CrNLLKOM MHOIO BPEMEHMU,
BHYTpeHHAA cxeMa OCP HaunHaeT oTcnexusaTb HanpshkeHne
yepe3 MOSFET, 4To BbI3bIBaeT NOXHoe cpabaTbiBaHne OCP.
PekomeHayeTca 3apsfa 3aTBopa Ha Bbixoge MeHee 40nC.

IRS2092 (S) coBmecTuma ¢ gruanasoHoMm IR Digital Audio MOSFET
STpaH3ncTopoB, obecneunsas macluTabmpyemMyo KOHCTPYKLMIO AN
pasnuMyHbIX YPOBHEWN BbIXOAHOW MOLLHOCTW. [iNs nony4yeHns
aononHutensHon nHdopmaumm o paspese MOSFET cm. AN-1070,
OTHOLLIEHMEe MOLLHOCTK yeunuTensa knacca D k napametpam MOSFET.

www.irf.com AN-1138 6
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[MpoekTMpoBaHue 3almnThI 2. Ha CSD nuH HaunHaeTcs paspsaka
BHeLLHero koHaeHcaTopa Ct.

3. Korga Vcsp HanpsihkeHue Ha Ct nagaet
Hwke nopora Vth2, BbIXOgHOW curHan

3awumTta oT cBepxTokoB (OCP)

IRS2092 (S) nmeeT yHKLMIO 3awmnTbl MO TOKY 4SS COMP?2 c6pacbisaeT OCL.
3awmTbl nonesbix MOI-TpaH3MCTOPOB BO BPEMS 4. Ha CSD nuH HauMHaeTcs 3apsiaka
aHomarnbHou Harpysku. IRS2092 (S) HaunHaeT BHELLHero KoHgeHcaTopa Ct.
0BHapyVBaeT Neperpysku o Toky Bo Bpems 5. Korpa Vcsp HanpsbkeHne nogHumaeTcs
nocneaoBaTerbHbIX UMMYIbCOB Ha BbICOKOW MIN BbilLie BepxHero nopora Vth1, noruka Ha
HW3KOWN CTOpoHE. Kak TONbKO BEPXHUIA NI HXKHNIA COMP1 06paCbIBaeTCﬂ n IC Bo3obHOBNASET
TOKa-4yBCTBUTENbHbLIV 610K OBHapyXunBaeT TOK: paborTy.
1. 3awenka OC (OCL) meHsieT normyeckne
COCTOSIHUS 1 OTKItoYaeT BbixoAdbl LO m lMNoka cywecTsyeT neperpyska no Toky, C 6ynet
HO. NOBTOPATb NOCNEA0BATENBHOCTb 3aLLUMTbI MO TOKY C
4YacTOTOW NOBTOPEHMS, 3aBUCSILLENA OT EMKOCTU Ha
BbiBoge CSD.

Vesp

OC detection

bl i
r

Charge

((
CSD Capacitor <
Dischargel
]
1
|
'%hlu_ﬂ own
1
SD Rel )
((
1 tsu 5 tRESET
1 —
1 (€
* . . Protection .
Power on mute Normal operation Normal operation

reset interval

Figure 7 Over Current Protection Timing Chart

www.irf.com AN-1138 7
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VAA

enveenn - cnreen,

CsD

Vthl N
o+
_COMmP

COMP
+
Vth2

1

VSS

e

UVLO(VB)

OC DET (H)

HV
Ty ey LEVEL|

FLOATING INPUT HV FLOATING HIGH SIDE

HV
LEVEL (0 LEVEL \pasnononennnenns

Crer = g

3| SHIET [Feed GpT Rresseennee e
Low SIDE

UVLO(VCC)

| OC DET (L)
SD

PWM DEAD TIME Ho
- Lo

Figure 8 Shutdown Functional Block Diagram

YnpaBneHue 3awmrou

Bnok ynpaeneHus BHyTPeHHEN 3aLUUTON OUKTYeT

pabounin pexxum, HopMarnbHbIA, UMK BbIKMOYEHNE,
ncnonb3yd Bxog CSD pin. B pexnme BbikntodeHus, IC

3actasnseTt LO un HO BbiBecTu OV oTHocutenbHo COM u

VS cooTBeTCTBEHHO, YTOObI OTKMHOUYMTE MOSFET.

BeiBog CSD o6ecneynBaeT NaTb PyHKLWNA.
1. Taiimep 3aaep>KKN BKIMIOYEHUS MUTaHUSA

Tanmep camo-cbpoca

OctaHoBka paboThbl

KoHdurypaums ¢ 3anupaHmem oT 3alumT

OcTtaHoBka cocTosiHus Bbixoga (host I/F)

arwN

BbiBog CSD He MoXeT ObITb NapannenbHbiM OpYyroMy
IRS2092 (S).

Camo-c6poc 3alumThbl

lMomeLleHHbIN KoHaeHcaTop mexay CSD n VSS
IRS2092(S) cbpacbiBaeTcs nocne 3aBepLIEHNs

peXxunma BbIKIMio4eHn4.

Mocne cobbiTnst OCP BbiBog CSD paspsikaeT
HanpshkeHue Ct Vcsp BHM3 OO HWDKHEro nopora
Vth2 4yTo6bI COPOCUTE BHYTPEHHIOIO BNOKMPOBKY
BblkntodeHus. 3atem IRS2092 (S) HaumHaeT
3apsikaTb Ct B nonbiTke BO306HOBUTL paboTy.
Korga HanpsipkeHne Ha koHTakte CSD nogHumaeTcs
BblLLIE BEPXHEro noporoeoro 3Hadenus Vth1, NC

BO300OHOBNSAET HOpMaribHYytO paGOTy.

VAR =1
2] GND VB [s]

[ I HO |7

[z]comp  vs [5]
g0 vee 1
Cl’T_l:.vss o [
ivd [Z|vReEF  com [i0]
[e|ocseT bt [o]

Figure 9 Self Reset Protection Configuration

MNpoektuposanue Ct

KoHpeHcatop Ct ucnons3syetcs ans.
nporpammupoBaHusa spemern tRESET n tSU.

tRESET 9TO BpeMs, npolleLlee ¢ MOMeHTa,
KOrga MUKpOCXeMa nepeLusna B pexum
BbIKIIOYEHUS, O MOMeHTa Bo306HoBNeHus paboThbl IC.
tRESET OOMKeH ObITb 4OCTATOMHO MNPOAOIPKUTENBHbIM,
4yTObBI M3GEXaTb NeperpeBa nonesbix MOI-
TPaH3MCTOPOB M3 3a MOBTOPSOLLENCH
nocrieoBaTeNlbHOCTU OTKMYEeHNS 1 BO30OHOBMEHUS
paboTbl BO Bpems neperpysku. B 6onblunHcTBe
NPUNOXEHNN MUHUMalbHOE PEKOMEHOYEeMOe BpemMs
tRESET coctasnsieT 0,1 cekyHAbl..

e tsy 3TO MPOMEXYTOK BpeMeHn mexay paboton NC B

pexume BbIKITIOYEHNs 0 MOMeHTa, korga IC
OTKIMOYAET PEXMUM BbIKITHOYEHUS], YTOObI HaYaTb

HopMarnbHyto paboTy.
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3HauveHne Ct gnsa tRESET n tSU onpegensitoT
cnegyoline ypaBHEHUS:

t Ct-Vbp
RESET =11 1ep [l

Ct-Vpp
tSU = S

0.7 - Icsp
loe Icsp = the Tok 3apsiga / paspsiga Ha
CSD pin

Voo = bnyxgatowiee BxogHoe

HanpspkeHne OTHOCUTENBLHO NuTaHmsa VSS,

3aBepuieHue paboThbl

IRS2092 (S) moxeT BbITb OTKNIOYEH BHELWHUM SD-
curHanom BbiknoyeHus. Ha pucyHke 10 nokasaHo, kak
[o6aBuTb BHELIHWI KaHan paspsagky ans
BblknoveHus WM.

—Jlvaa csH

3] GND VB

= HO

llcomp  vs

csp ved=

sb cv:.‘_]; vss Lo I;l
Llvrer  corod

v Clocser  prl ]

Figure 10 Shutdown Input

3anepTas 3awmTa

MogkntoyeHne CSD k VAA 4yepes peauctop 10 kOm
UM MeHee HacTpamBaeT 3allerky 3awWuTbl No
TOKy. 3alyernka 6nokupyet IC B 0OCTaHOBNIEHHOM
pexume nocrie obHapy>KeHUs NPEBbILLEHNSA TOKa.
BHewwHuMI nepekntoyaTens cbpoca ncnonblyercs,
4yTOObI BbIBECTM CSD HMXE HkHero nopora Vth2 B
TeyeHne kak MuH1MMyM 200 HC Ans npaBUNbHOMO
cbpoca 3awernku. lNocne nocnegyowero
BKITHOYEHUS NUTaHuA Ha BbiBog CSD TpebyeTcs
curHan cbpoca gns ocsoboxaerus C ns3 pexunma
PUKCUPOBAHHOWN OCTAHOBKM.

www.irf.com AN-1138

APPLICATION NOTE

—e—{ 1|vAa csH s |

=] oND VB [ ]

ks =] IN- HO [ ]

[elcomp  vs[u]

e— | 5| CSD ved 7]

sb @E_—S vss Lo [
[Z] VREF  coM |

v [s]OCSET DT[]

Figure 11 Latched Protection with Reset Input

B3aumogencreue ¢ CUCTEMHLIM KOHTPOJIIEPOM
IRS2092 (S) MOXeT cBA3bIBATLCH C BHELIHUM
CUCTEMHbBIM KOHTPONIEPOM Yepes NPOCTYH0 CXeMy
CONPSPKEHWS, NMOKa3aHHYI0 Ha pucyHke 12. O6wmn
PNP-TpaH3ncTtop U1 oGHapyx1MBaeT TOK CToKa Ha
BbiBoge CSD Bo BpeMmsi cobbiTua OCP u BeiBOAUT
CUrHarn octaHoBa Ha BHELLUHWUN CUCTEMHbIN
KoHTponnep. Opyron o6wun TpaHsmctop NP2 NPN
MOXeT 3aTeM COPOCUTb NOTUKY BHYTPEHHEN
3aWmThl, NOTAHYB HanpsbkeHne CSD Huxe HUXHero
nopora Vth2 B TeyeHune kak MmHMMymM 200 Hc.
O6paTtuTte BHMMaHwue, 410 BbiBog CSD HacTpoeH
ans pabotbl B hmkcmpoBaHHor OCP. lNocne
BKIMIOYEHUsI NMTaHuns Ha BbiBog CSD Tpebyetcs
curHan cbpoca gnsa oceoboxaeHus IC 3 pexuma
HUKCMPOBaAHHON OCTaAHOBKM.

_T—':‘I VAA CSH[T]
@ %] onp vB[E]

u1 o
IN- Ho[ ]

sb <10k

Lijcompr  vs[E]
—J—LTJ csb vee[z]
RESETO_OI —TLe]vss o@m
u2 [|vrRer  com[i]
\v4 [ejocseT DT[]

Figure 12 Interfacing with Host Controller

MporpammupoBaHue ypoBHs oTKnYeHusa OCP
B 3BykoBOM ycunutene knacca D HanpaBneHue
TOKa Harpysku nepemexaeTtcs ¢ BXOOHbIM
ayamnocurHanom. Takum obpasom, MOXeT
BO3HUKHYTb CUTYyaLnsa Neperpyskun no ToKy Kak npu
NOSTIOXKUTENBHOM, TakK U NPU oTpULaTENbEHOM
TOKOBOM uUMkne. IRS2092 (S) ucnonedyet RDS (on)
BbIXoAHbIX noneBbix MOl-TpaH3MCTOPOB B Ka4ecTBe
TOKOBbIX PE3MCTOPOB. MN3-3a CTPYKTYPHbIX
OrpaHnYeHnin BbICOKOBOMNbTHLIX VIC 4yBCTBUTENBHOCTL
K TOKY pearnvsoBaHa Nno-pasHomy ANt BEpXHen u
HWXXHEeWN CTopoHbl. ECnn namepeHHbIn Tok
npesblllaeT 3agaHHbI nopor, To OCP 6nok BelgaeT
curHan Ha 6ok 3awmTsl, BbicTasnas HO u LO
HWKHUA YpOBEHb TEM caMbIM 3aLuiias MOTI-
TpaH3UCTOPbI.
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Figure 13 Bi-directional Over Current Protection

OnpegeneHne Toka HU3KOW CTOPOHOM

[ns oTpuuaTenbHbIX TOKOB Harpy3ku, HU3Kas
CTOpPOHAa KOHTPONUPYET COCTOSIHNE NEPErpy3Kkun Mo
TOKY Harpy3ku 1 OTKIMOYaeT onepawmio
NepeKnYeHUsi, eCrn TOK Harpy3Kku NpeBbllLaeT
YCTaHOBIEHHbI YpOBEHb cpabaTbiBaHus.

O6Hapy>KeHV|e TOKa Ha HXKHEN CTOpOHE OCHOBAHO

Ha nsmepeHun Vps no HmxkHemy MOFET B
OTKPbITOM COCTOSIHMM. YTOObI N3bexaTtb NOXKHOro
cpabatbiBaHua OCP nocne BkntoyeHusa LO,
BCTaBreH MHTepBan 611oKMpoBaHns Ha 3anpeT
onpegeneHus Toka B TedeHne 450ns.

Pin OCSET nporpammupyeT nopor
YYBCTBUTENBHOCTU HNU3KOM CTOPOHBI MO Neperpyske
no Toky. Korga Vos, uamepeHHoit Ha MOT-
TPaH3UCTOpe C HNU3KOW CTOPOHBI, NpeBbiaeT
HanpsbkeHue Ha pin OCSET otHocuTenbHo COM,
IRS2092 (S) HaunHaeT nocnegoBaTtensHocTe OCP
OMNUCaHHYI0 paHee.

O6paTtnTe BHMMaHWe, YTO NporpamMmMupyembin
ananasoH OCSET cocTtasnsdet ot 0,5 go 5 B.
YTto6bl oTKMoUNTE OCP € HU3KOW CTOPOHHI,
Hanpamyto nogkmounte OCSET k VCC.
UTto6bl 3anporpaMMmMpoBaTh YPOBEHb
OTKIIOYEHUSA NeperpysKkun no Toky,

HanpsxeHne Ha OCSET MoxHO paccuuTaTb,
ncnonb3ysa NpuBeAeHHOEe HUXe ypaBHEHUE.
Vocser = Vbsow sibe) = ITriP+ X Rbs(on)

UTtoObl CBECTU K MMHMYMY BIUsIHUE TOKa
cMelleHus Ha BbiBoge OCSET, Bbibepute
3HadeHusa pe3nctopoB R4 n R5 Tak, 4tobbl TOK
yepes genutenb HanpsxeHus coctasnan 0,5 MA
unu 6onee.

* [lpumeyaHue: ncnonb3osaHne VREF gns
ob6pasoBaHus Bxoga B OCSET uvepes
pPe3nNCTUBHbLIN aenuTens obecneynBaeT
MOBbLILLIEHHYK YCTONYMBOCTb K KonebaHnsm Ha
VCC.

www.irf.com AN-1138 10
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OC Comparator

vs R l%
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v

LO —
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ol Y

1
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Figure 14 Low Side Over Current Sensing

HacTtpownka nopora neperpy3ku no ToKy HU3Komn
CTOPOHbI

Mycte MOSFET ¢ HM3Kon cTopoHbl uMeeT RDS
(Bkn.) 100 MOM. Mbl XOTUM YCTaHOBUTb YPOBEHb
oTkMoYeHuns Ha 30A.

VOoCSET 3agaeTcs:

VocseT = ITrIP+ X Rps(on) = 30A x 100mQ = 3.0V
Bbibupaem R4+R5=10 kQ gns npaBunibHON
3arpy3kn VREF pin.

R = VOCSE_T lom

5
REF
=3 ok
517
= 5.8k
oe VRer = 5.1V

OcCHOBbIBasACb Ha 3Ha4YeHMAX Pe3ncTopoB cepun E-
12, Boibmpaem R5 kak 5.6kQ 1 R4 kak 3.9kQ ons
KOHEYHOro NPOEeKTUPOBaHUS.

O6bI4HO, RDS (0ONn) uMeeT NONOXUTENbHBIN
TemnepaTypHbI KO3hPULIMEHT, KOTOPbLIN HEOOXOANMO
yuuTblBaTb NPU HACTPOWNKE NOPOroBOro ypoBHs. Kpome
Toro, nsmeHeHns B RDS (on) ByayT BNuaTb Ha BbIGOp
3HAYEHMWIN BHELUHMX MU BHYTPEHHUX KOMMOHEHTOB.

OnpegeneHue TOKka BbICOKOW CTOPOHOM

[lns nonoXntenbHbIX TOKOB Harpy3Kku, TOKOBLIN
KOHTPOIb, TaKKe KOHTPOJIMPYET COCTOSAAHME
Harpy3ku v OTKIIOYaET PEXUM NEPEKTHOYEHUS], ECNU
TOK NpPEBbILLAET 3a4aHHbIA YPOBEHb OTKITIOHYEHNS.

www.irf.com
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BHeLwHMI obpaTHbI Grnokupyrowmin anog D1
Heobxoaum ans 6rnokMpoBaHMs Nogayvm Ha BbiBO
CSH BbICOKOro HanpshkeHWs, B TOT MOMEHT Korga
BEPXHSISi CTOPOHA BbIKNOYEHA. M3-3a npsiMoro
nageHunsa Hanpskenms 0,6 B Ha guoae D1
MWHUMAanbHbIA NOPOr, HEOBXoANMbIN ANA 3aLunTbl OT
CBEepX TOKOB BbICOKOM CTOPOHLI, cocTtasnseTt 0,6 B.
V = r -V
“"  R2+R3

+V
DS (HIGHSIDE) F (D1) )

lne VDS(HIGH SIDE) = HanpsXeHne CTOK-UCTOK
BbICOKOBONbTHOro nonesoro MOI-TpaHaucTopa B
MOMEHT KOra BKITHOUEHa BbICOKasi CTOPOHaA

VE(D1) = Mpamoe nageHne HanpsbkeHus Ha D1
Mockonbky VDS (HIGH SIDE) onpegensietcs

npoun3segeHneM Toka ctoka n RDS (on)
BbICOKOBONbTHOro nonesoro MOI-TpaHaucTopa.

VcsH onpegenseTcs Kak:

V. = rg -R -I+4V

SH R2 +R3 DS(ON) D F(Dl))

O6paTtHbIn 6nokupytowmn anoa D1 cmelleH B
NPsSIMOM HarnpaBIieHUN C MOMOLLIbIO pe3ucTopa
10kQ R1.

11
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Figure 15 Programming High Side Over Current Threshold

HacTtpovika nopora neperpysku no Toky
BbICOKOW CTOPOHbI

Ha pwucydke 15 nokasaHa TunoBasi cxema,
onpefeneHns TOKOB BbICOKOW CTOPOHbI. B npumepe
neperpyska Mo TOKy ycTaHoBneHa Ha 30A npwu
ucnonb3oBaHun nonesoro MOIl-TpaH3ncTopa ¢
Rps(on) 100mQ. 3HaueHns R2 n R3 moryTt 6biTh
paccyuMTaHbl C  MCMNONb30OBaHWEM  criegyloLlen
dopmynbi:

Mpumem R2 + R3=10 kQ.
Vth
R3=10kQ vy

s F
roe Vthoc = 1.2V

VE = npsiMoe nageHne HanpshKeHus Ha
onope D1 = 0.6V.

VDsS@ID=30A = NafileHne HanpshKeHus Ha
BblcokoBOfIbTHOM MOTT-TpaH3ucTope, korga Tok
TpaHaucTopa paseH 30A.

CneposatensHo, Vps@ip=30A = Ib X Rps(on) = 30A
x 100mQ = 3V

Ha ocHoBaHWn npuBeaeHHbIX Boiwe dopmyn, R2 =
6.8kQ n R3 = 3.3kQ.

Bui6op npaeunsHoro 6nokupyioulero auoaa
Bbibop cooTBeTCTBYIOLLIErO OOpPATHOrO
onokupytowero guoaa D1 3aBucuT oT ero
HOMWHaNbHOro HaI'IpSDKGHVIH n CKOpOCTI/I. L-|T06b|
ahbdheKkTnBHO BroknpoBaTb HanpshkeHue,
obpaTHOe HanpsXXeHne OOIMKHO ObiTb BhiLLe
pa3HOCTH

www.irf.com

HanpsxxeHun mexay + B n -B, a obpatHoe Bpems
BOCCTaHOBJIEHMS JOMKHO ObITb TAKUM e ObICTPbIM,
Kak 1 3apsigHbIn guog OytcTpana. Takon guog, Kak
Philips BAV21W, 6kicTpogencTsytowmin anog 200 B,
50 Hc, bonee yem gocTaTo4eH

Dead-Time NeHepauus

Dead-time - 3TO 3aKkpbITble NEPUOabl, BCTABEHHbIE
MEXAY BbIKIIOYEHMEM BbICOKOW CTOPOHbI U
BKIMOYEHNEM HMU3KOW CTOPOHBI, UMW BbIKMIOYEHNEM
HU3KOW CTOPOHbI U BKITHOYEHMEM BbICOKOM CTOPOHBI.
Ero uenb, npegoTBpaTUTb CKBO3HOW TOK Yepes 06a
MOTr-TpaH3ncTopa. B IRS2092 (S) BHYTpeHHuU#
6nok reHepaumn Dead-time nossonseT
nonb3oBaTento BelbupaTtb ONTUMarnbHbIN MEePTBbIN
MOMEHT 13 guanasoHa 3agaHHbIX 3Ha4YeHunin. Boidop
3agaHHoro Dead-time yepes HanpskeHune Ha
BbiBoAe DT / SD MOXHO ferko BbINOSTHUTL Yepes
BHELUHUI AenuTenb HanpsXeHusi. 9ToT cnocob
ycTaHoBku dead-time npegoTspalyaeT Mogynsumo
BHELLUHErO LyMa BO BPEMSsI NEPEKIMIOYEHUN, YTO
UMeeT peluatoLlee 3HaYeHne aAng kKadecTsa 3ByKa.
Kak onpegenutb onTuManbHbIi Dead-Time
OdhdekTnBHLIN dead-time B KOHKPETHOM
NPUIoXeHUn MoXeT oTnudaTcs ot dead-time,
YKa3aHHOro B 3TOM NNCTE AaHHbIX 13-3a pasnnyun
BpeMeHu cnaga nepekntoyenus, tf. 3HadeHne dead-
time B 3TOM NUCTe OaHHbIX OonpefensieTcs Kak
neproa BpEMEHU MEXAY Ha4yanoM BbIKIIOYEHUS C
OJHOW CTOPOHbI CTYMNEHU NepeKntoYeHns 1 Hayanom
BKIMIOYEHNSI C APYron CTOPOHbI, Kak NoKasaHo Ha
pucyHke 16. Bpemsa cnaga HanpsxeHust Ha 3aTBope
MOSFET gomkHO ObiTb BblMTEHO U3 3HA4YEeHUS
dead-time 13 Tabnuubl 4aHHbIX ANS onpeaeneHus
adpcpekTnBHOrO dead-time ayamoycunutens knacca
D.

AN-1138 12
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(BdhpbekTnBHbIN dead-time) = (Dead-time un3
datasheet) — tf

90% S
Effective dead -time
HO (or LO)
10%
tf
Dead-time
LO (or HO) in
datasheet
/ 10%

Figure 16 Effective Dead Time
Bonee gnutenbHbin dead-time TpebyeTtca ans
MOSFET c 60o5blunMm 3Ha4YeHNeM 3apsiga 3aTBopa
n3-3a 6onee Boicokoro tf. HecmoTps Ha TO, YTO
Bonee kopoTkui pexxum dead-time adpdpekTnBeH
ONs AOCTMKeHMs 6onblUen IMHEHOCTY B

ycunurtensax knacca D, BepOATHOCTb CKBO3HOIO ToKa

yBenuumeaeTcs ¢ bonee y3knuMmun HacTporkamm
dead-time. OTpuuaTtenbHble 3Ha4YeHMS
apdekTnsHoro dead-time MoryT Bbi3blBaTb
ype3amepHoe paccesHue Tenna B nonesbix MOI-
TpaH3ucTopax, YTO MOXeT MPMBECTU K UX
noTeHLManbHOMY NOBPeEXAEHUI0.

[ns pacyeTta ontnmaneHoro dead-time B
KOHKPETHOM MPUMOXEHUN HEOOXOAMMO YUMTbIBATb
Bpems cnaga tf kak gna HO, Tak n ana LO B
peanbHoun cxeme. Kpome Toro, UsMeHeHus
TemnepaTypbl U NapaMeTpoB YCTPONCTBA MOTYT
TaKkKe BNUATbL Ha 3PPEKTUBHBLIN MEPTBbLIA MOMEHT
B peanbHon Uenu. [NlosToMy pekomeHayeTcs
MUHUManNbHbIN 3P EKTUBHLIN MEPTBLIA MOMEHT B
10 Hc, YTObbI M3GEXaTb CKBO3HOrO TOKa B
AnanasoHe pabounx TemnepaTtyp U HanpsbkeHUn
nMTaHus.

Dead-time Mode R1

DT1 <10k

DT2 5.6kQ
DT3 8.2kQ
DT4 Open

APPLICATION NOTE

MporpamupoBaHue Dead-Time

IRS2092 (S) BbIbupaeT dead-time 13 3agaHHbIX
OnanasoHOB B 3aBMCUMOCTM OT HaNpPsKeHUs,
NPUNoXeHHOoro K Bbieody DT. BHyTpeHHWiA
KomnapaTop cpaBHmBas Bxod DT ¢ BHyTpeHHMMN
OMNOPHbLIMY HaNpPsXXeHnsaMU nNpeobpasoBbIBAET 3TO
B 3afaHHbIn dead-time. TN BHYTPEHHNE OMOpPHbIE
Hanps»keHusa yctaHasnueatoTca B IC yepes
PEe3NCTUBHBLIN AeNUTENb HanpsXXeHust ¢
ncnonb3oBaHnem VCC. CooTHOLIEHNE MeXyY
pexMMoM paboTbl 1 HanpskeHneM Ha BbiBoge DT
rnokasaHo Ha pucyHke 17.

Dead-time
A

25nS—+

45nS+-

75nS—+

105nS

| | | 1 »
0.23xVcee 0.36xVee 0.57xVee Vee

Figure 17 Dead Time vs. VpTt
B tabnuvue 3 npuBeaeHbl Napbl 3Ha4YeHUn
pe3ncTopoB, NCNOMb3yeMbIX B AenuTene
HanpsxeHusa ans Belbopa dead-time. Mpwn
NCMONb30BaHMN 3TUX 3HAYEHWI, AONYCTUMbI
pe3ncTopbl ¢ AonyckoMm Ao 5%.

IRS2092(S)

>0.5m. Vce

DT

COM

Figure 18 External Voltage Divider

R2 DT/SD Voltage
Open Vcce

4.7kQ 0.46 x Vcc
3.3kQ 0.29 x Vcc
<10k COM

Tabnuua 3 PekomeHayeMble 3Ha4eHUs pe3ncTopoB Ans Bbibopa Dead-time

www.irf.com
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Mutanue VAA n VSS

CyuwecTByeT aBa cnocoba peanvsaLumm NUTaHns
VAA n VSS.

1. TMutaHue VAA n VSS BHeLWHUMHU
crtabunusatopamu

[na [ocTmkeHNsa Hamny4yLwmnx 3ByKOBbIX
XapakTepucTuk npegnodTutensHo nutatb VAA
VSS BHelWHMK cTabunmsaTopamu, Takme Kak
Tpex TepMuHanbHble cTabunusatopsbl. YTobbl
BHYTPEHHUE CTabUNUTPOHbI HE MPOBOAMIHU,
HanpshKeHne NUTaHnsa JOMKHO BbiTb Vaa < VoLavpim+

and Vss > VcLampw--
MoaxoasT ctaHpapTHele ctabunusatopsl 7805 n 7905.

J_ ﬂDL {7 vea csH[E]
— [Flewn  w[F)]

TI [N S HO ]
L WV [Fcomwe  vs[E]
T fcs  veclo
05 | o I

T)vreF  com[E]

5|0CSET DT &

Figure 19 Supplying Vaa and Vss with External
Regulators

Korga ana VAA n VSS ucnonb3yloTcs perynaropbl
C UMMYMbCHBLIM PEXNUMOM paboTbl, He06XxoANMO
NPUMEHSATb OBYXCTYNeHYaTbli PUNbLTP NOMEX, Kak
nokasaHo Ha pucyHke 20, 4TobObl NpeaoTBpaTUTh
BMNMSHWE WyMma Nynbcaunin Ha HanpshkeHus +/- 5V.

IRS2092(S

10 10

5V AN WA Clvaa csrfed
—]
2] GND vB[1s
10pF 220 — =]
™ HO[=]
10nH
| 10nA_

[ comp vz ]
10uF 22 [s|csp vediz

10 10
5V vss Lofa ]
7] vrer coMf1o |
[Cs|oCsET o)1 Pl

Figure 20 Supplying Vaa and Vss from
Switched Mode Power Supply

2. Craounusauma VAA uVSSc
Ucnonb3oBaHNEM BHYTPEHHUX
cTabunuTpoHos

VAA 1 VSS moryt obecneunBaeTcs BHYTPEHHUMMA
CTabuUnNUTpoHaMm B Ka4eCTBe LUYHTUPYIOLLETO
perynaropa. PekomeHayemblin

www.irf.com

APPLICATION NOTE

Tok IAA n ISS ona VAA n VSS, coctaensiet 10
MA.

Takas peanusaumsa BO3MOXHa, koraa
HanpsbKeHWs Ha rnaBHbIX WKHax + B n -B,
nogaeTtcs OT CTabunM3MpoBaHHOIO MCTOYHMKA
nuTaHug.

3agante TakMe 3HadeHns RAA un RSS Ha
pucyHke 21, 4tobbl TOKM, NogaBaemble Ha VAA 1
VSS, coctaensanu 10 MA.

Raa =
¢ 3] vaa CcsH
o SR VB
£ =] N- HO|

Ccomp v

[l csp vec

&

VREF COM|

Py

4
{1H
o

%

m

o

2

Figure 21 Regulating Vaa and Vss with Internal Zener
Diodes

3apsagka Vﬁ nepen 3anyckom

[na npaBunbHOro 3anycka KoHaeHcaTop
OyTcTpana BbICOKOW CTOPOHbI AOSMKEH ObITb
3apsbkeH oo Havana LWAM yepes pe3nctop RcHarGE
C MONOXUTENbHOW LLINHbLI NUTaHUS Ha BbiBoae VB.
Bnarogapsi BHyTpeHHemy ctabunuTtpoHy 20,8 B
mexay VB n VS, ata cxema ucknoyaeTt
HeobXoaMMOCTb 3apsifku KoHaeHcaTopa OyTcTpana
Yepes HU3KYH CTOPOHY BO BpeMs BKIOYEHUS 3anycka.

3HayeHne 3Toro 3apsgHoOro pesmcropa
3aBUCUT OT HECKOIbKUX OrpaHNYEeHUN:

- MwHunmansHoe conpotusneHne CHARGE
OrpaHM4YeHo MakcumarsibHbIM NOKa3aTenem
moaynsaumn LM cuctemsl, korga Ha HO
BblCOKUN ypoBeHb, CHARGE ucTtowaeT
OyTcTpan Yyepes UCTOYHUK NUTaHWS,
crnegoBaTenbHO MakcMmarnbHoOe
HenpepbIBHOE BPpeMS BbICOKOro ypoBHS HO
yMeHbLIaeTcs.

- MakcmmanbHoe conpoTUBIEHNE
CHARGE orpaHn4eHo TOKOM 3apsja
yepes pe3ncTop IBO Bpgnlvm 3anycka:

CHARGE QBS
roe ICHARGE = TOK Yepe3 RcHarce
IQBS = TOK MOKOS BbICOKOW
CTOPOHbI NUTaHUA.
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ICHARGE Bbl3blBaeT cMeLLeHne NOCTOAHHOro Toka
Ha BbixoAe AuHamuka go 3anycka WM. MNposepTe,
4YTO CMeLLieHNe NOCTOSIHHOMO TOKa He HapyLlaeT
yCnoBusi ycTpaHeHus Wwyma wenyka. Cm. Pasgen
«YpaneHue wyma» ansa 6onee noapo6Hom
MHdopMaLnun.

Rcharge
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PucyHok 22 lNpegBaputenbHas 3apsgka
nutaHnAa BootStrap

MocnepgoBatenbHocTh 3anycka (UVLO)

Bnok ynpaenexus 3awuton B IRS2092 (S)
KoHTponupyet coctosHne VAA n VCC gn4a
obecneyeHus Toro, 4Tobbl 06a NCTOYHMKA
HanpspkeHns Gbiny BbILE CBOUX
cooTBeTcTBYlOWMX noporos UVLO (Under Voltage
Lock Out) oo Ha4yana HopmarnbHol paboTsl. Ecnn
VAA, nn6o VCC Hmxe nopora HanpskeHusi, LO 1
HO otkntoyeHbl, noka VAA n VCC He npeBbICAT
UX NOPOroBble 3HAYEHUS HanPsSXKEHNS.

MocnegoBaTesibHOCTL BLIKIMKYE€HUS NUTaHUS

Kak Tonbko VAA nnm VCC onycTuTCA HUXKE CBOEro
nopora UVLO, norvka 3awmutel B IRS2092 (S)
oTkMounT LO n HO, OTKIMOYNB CUMOBLIE NOSEBLIE
MOT-TpaH3uncTopsbI.

— — = uvLo(VCo)

vcc

HO

LO

PucyHok 23 IRS2092 (S) BpemeHHas
Aunarpamma UVLO

Pa3Bsizka NnuTaHusA

Heobxoanmo obpatntb ocoboe BHMMaHME Ha
00BSA3KY MCTOYHUKOB NUTAHMWSA OIS NPaBUIbHOWM
paboTtbl NC. Kepamnyeckue koHaeHcaTopsl 0,1
MK® unu Gonee OOMKHbI pacnonaraTtbcst psgom ¢
KOHTakTamu nutanua IC Ha nnarte.

Moxanyncra, 06paTUTECh K NPUMIOXKEHNIO NO

npumeHeHnto AN-978, ans obuwmx coobpaxeHuii no

NPOEKTUPOBaHMIO BbICOKOBONLTHOrO Apansepa IC.
www.irf.com

APPLICATION NOTE

VSS OTtpuuatenbHoe doMKCcMpoBaHHOE CMeLleHue

UpesmepHoe oTpuuaTenbHoe HanpsikeHne Vss
oTHocuTeribHo COM moxeT nospeautb IRS2092

(S).

VSS moxeT onyckatbcs Hxe COM, korga oTcyTcTByeT
oTpuuaTenbHas nogada B KoHUrypaumm ¢ AByms
MCTOYHUKaMM NuTaHus. Ytobbl 3awmtnts VIC ot aTon
BO3MOXHOCTU, peKOMeHAYETCHA UCNOoNb3oBaTb Anon Ans
3aXnma noTeHumanbHbIX OTpULaTenbHbIX CMELLEHNI

ana VSS. [1ng aToro 4oCTaTo4HO CTaHAApPTHOro

OCTaHaBnnBawlLlieroca gnoaa ¢ HOMMHallbHbIM TOKOM

1A, Takmm kak 1N4002.

o vaa csHlael
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PucyHok 24 OpruaTeanblﬁ 3axum VSS

OueHka TemnepaTypbl COeAUHEHUN
PacceunBaHnvne mowHoctn B IRS2092 (S)
npeobnagaloT cnegyoLme NyHKTbI:
- Pmip: PaccemBaemasi MOLLHOCTb BXOAHOM
nnasaroLLen NOrMK1 1 CXEMbI 3aLLUThI

- PLsm: PaccenBaHue mMoLHOCTH
nepekntoyaTenein ypoBHS BXOAHOIO CUTH.

- PLow: PaccenBaemas MOLLHOCTb C HU3KOWN
CTOPOHbI

- PLsH: PaccerBaemast MOLLHOCTb C
BbICOKOW CTOPOHbI YPOBHS CABUIa

- PHigH: PaccenBaemas MOLLHOCTb C BbICOKOW
CTOPOHbI
Cnepywuime ypaBHeHUA npeaHasHayYeHbl TONMbKO
Ons cnpaBku. N3-3a HENMHENHBIX XapakTepUCTUK
OpariBepa 3aTBopa 3Tu JONyLeHNst MoryT ObiTb
HETOYHbLIMW.

1. Pwmip: PaccesiHne MollHOCTU BXOOAHOMN

nnaBalou.leﬁ JIOTUKMN U CXeMbl 3alUnTbI
PaccenBaemas MOLWHOCTb BXOAHOIO
nnaeatoLLEero y4yacTka onpegensercs
BblpaXXeHnem:

P =P +P

MID ZENER OTA

'ne PzenER = PaccenBaemasi MOLHOCTb OT
BHYTPEHHUX cTabunutpoHoB VAA n VSS

AN-1138 15
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PoTa = PaccenBaemasi MOLWHOCTb
BHYTpeHHMM OTA

Korga VAA n VSS perynupyotcsi C MOMOLLbIO

BHYTPEHHUX CTAaBUNMTPOHOB, PpiD MOXET ObITb
ynpoLleHa:
v v v v )
Pwmip~ (Vaa—Vss)-

+BUS AA SS —-BUS
R +R
AA SS
Where

V4igus = lNonoxntenbHoe HanpshxeHne
NUTaHus WnHbl VAA
V_gus = OTpuuaTenbHOe HanpshkeHne Ha
wuHe VSS
Raa = Peauctop, nogatowmn VAA n3
ViBUS
Rss = Peauctop, nogatowun Vss 13
V.Bus

Cwm. Puc. 21.

2. P_sm: PaccenBaHue mowHoCTU

nepekmoaneneﬁ YPOBHA BXOOQHOIo
CuUrHana

-9
Pilsm=15x10" x fsw X Vss BIAaS
Foe
fsw = YacTtoTa nepekntoverus LLINM

Vss Bias = HanpsxeHue cmelleHus
VSS oTtHocutenbHo COM

3. PLow: PaccesiHne MOWHOCTN C HU3KOMN
CTOPOHbI

PaccesHne MOLLHOCTU HWXKHEN CTOPOHbI
cKnagblBaeTcs M3-3a NOTEPb B FIOrMYeckom
cxeme u notepb ynpasneHus LO.

P =P +P
LOW LDD LO
R
( °
‘ = (lgce Vee )+ Ve -Qq - fsw |
R +R +R

L o g g/

oe

PLpp = PaccenBaemas MmoLHOCTb
BHYTPEHHEN NOrM4yeCckomn cxembl

P o = PaccenBaemasi MOLWHOCTb OT
nepvoga ynpaenenus 3atsopa anga LO

Ro = BeixogHon nmnegaHc LO,
06b1vHO 10 Q ana IRS2092 (S)

www.irf.com

AN-1138

[apruciTion nore

Rg(int) = BHyTpeHHee conpoTuBIieHne

3aTBOpA HM3KOW CTOpPOHbI nonesoro MOT1-
TpaH3ncTopa, Kak npaswuno, 2Q

Rg = BHelIHee conpoTuBIeHVe 3aTBopa
HM3KOWN CTOpOHbI nonesoro MOT-
TpaH3ucTopa

Qg = nonHbIN 3apag 3aTBOpa
MOSFET ¢ H/13KOW CTOPOHBI

4. PLsH: MowHoCTb paccenBaemas Ha
BbICOKOM CTOPOHE Ha YPOBHe caBUra

PLsH = 0.4nC x fsw X Vgus

oe
fsw = YacrtoTta nepekntoyenunsa LM
VBus = Pa3Huua mexay nonoXuTenbHbIM

Hanps>XXeHnem LWnHbl N oTpuuaTesibHbIM
Hanps>XeHnem LNHbI

5. PHigH: PaccesiHne MOLHOCTM C BbICOKON CTOPOHbI
PaccenBaHne MOLLHOCTU BbICOKOW CTOPOHbI
CKnagblBaeTcs OT NoTepb JIOrMYECKON CXeMbI

n notepsb ynpasneHusa HO.

P =P +P
HIGH LDD HO
( Ro )
= (loas -Vas )+ Vas Qg - fow |
R +R +R
N o g g
oe

PLpp = PaccenBaemas MOLLHOCTb
BHYTPEHHEWN NOrm4eckon cxemsl

Puho = PaccenBaemas MOLWHOCTb OT
nepuoga ynpasneHus 3atsopa ans HO
Ro = OKBMBanNeHTHbLIN BbIXOQHOW MMMeaaHc
HO, 06bi4Ho 10 OM anga IRS2092 (S)

Rg(int) = BHyTPEHHEee COnpoTMBIEHNE
3atBopa MOI1-TpaH3ucTopa, Kak

npaeuno, 2Q

Ry = BHeLLHee conpoTuBrieHne
3aTBOpa HMU3KOW CTOPOHbI
nonesoro MOTl-TpaH3aucTopa

Qg = nonHbIN 3apag 3aTBopa
MOSFET ¢ BbICOKOW CTOPOHbI
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6. Pp: O6bwasn paccenBaemMasi MOLWHOCTb

O6uwas paccenBaemasi MOLLHOCTb, Pp,
onpepgensieTcs

+P +P +P +P

MID LSM LOwW HSM HIGH

P =P
D
7. Tj: Temnepatypa coeauHeHus

Mpu ycnoeun nepexopa K TemnepaTtypHoOMy
TepMmnyeckomy conpoTtuenennto RthJA,
TeMmnepaTypa nepexona Tj MOXeT ObITb
paccy1MTaHa no NPUBEAEHHON HXe hopMyne 1 He
pormkHa npesbiwatb 150 ° C.

TJ = RthJA . Pd + TA < 150°C

PekomMeHOaUuM No KOMMNOHOBKE NNathbl

Cekuus nnaeatowiero Bxoga IRS2092 (S) coctouT n3
mManoLymsero yeunutens owmnbok OTA u
komnapaTopa WM BmecTe ¢ nornyeckon cxemom
CMOS. Bbicoko4acToTHbIN BarinacHbI KoHOeHcaTop
CVAA-VSS pgomkeH ObITb pacnonoxeH bnke BCero K
IRS2092 (S) ana nuTaHusa normdeckon cxembl. CVAA
n CVSS npepHasHadeHbl Ans ctabunoHon paboThbl
OTA 1 gomkHbl pacnonaratbest 65m3ko k IC.
KoHaeHcaTopbl nutaHusa gpareepa CVCC un CVBS
obecneunBaloT TOK 3apsaKkn 3aTBopa U Takke
[OIMKHbI ObITb pacnonoXxeHbl 6rmM3ko kK IRS2092 (S).

—
IRS2092(S)
p‘—z VAA
O 2] enp
5] IN-

COMP

Cvanvss

Cuss ™

L

PucyHok 25 YyBCTBMTENBbHOCTL K pa3melleHUlo
GaiinacHbIX KOHAEHCAaTOPOB

CsD VCC

Cuvec
VREF

L]
]
5] Vvss LO|
]
[

OCSET

3emnsaHas NNockocTb

B pononHeHme K ykasaHHbIM BblLLe KITHO4EBbLIM
KOMMOHEHTaM Ba)KHO MPaBUSbHO HaNUTb
3eMIsiHble NOCKOCTU, YTOGbLI MOMYYMTb XOpoLUue
3BYyKOBble xapaktepuctuku. IRS2092 (S) He
NPUHUMAET eQUHYI0 MITOCKOCTb

www.irf.com AN-1138

APPLICATION NOTE

3a3eMJieHndA, NoOTOMY 4YTO MHTErpaumna CXem BHYTPU
MC cBsazaHa ¢ pPas3fmiM4YHbIMK NMOoTEHUMANaMN.

Hapnexawee npumeHeHne IRS2092 (S)
Ncnonb3yeT TPY OMOPHbIX NOTeHUMana.

1. AHanoroBas 3emns
BxogHas aHanorosas cekumsi Bokpyr OTA oTHocUTCA
K 3a3emneHnto curdana unm GND, KOoTopbIi AOSKEH
ObITb TUXMM OMOPHbLIM Y3ITOM AN BXOAHOIO
ayanocurHana. Nepudepuiiiblie cxeMbl B CEKLUN C
nnasarwoWwmM BXOOOM, TakMe Kak KOHTakTbl CSD un
COM, OTHOCATCS K 3TOMY 3a3eMIeHn0. TN y3nbl
OOJDKHbI ObITb OTAENEHbLI OT CTYNEHEN NepekYeHNs
cucTembl. YTobbl NnpeaoTBpaTUTh NOTEHUMAarbHY0
€MKOCTHYIO CBA3b C KOMMYTaLMOHHLIMW Y3riamu,
NCNoNb3ynTe 3a3eMSIHOLLYIO NITOCKOCTb TOMBKO B
3TOWM YacTu cxeMbl. He pasgensinTte nnockocTb
3a3eMreHu1s ¢ NOMOLLBIO ApariBepa 3aTBopa unm
Kackaga nutaHus.

2. CnpaBOYHMK OpanBepa 3aTBopa
Kackag ynpaeneHus 3atBopamu IRS2092 (S)
pacnonoxeH mexay sbisogamu 10 n 15 n otHocuTCS K
oTpuUaTeENbHOMY HanpsKeHUto WnHbl, COM. 3To
noanoxka NC n gencteyeT kak 3azemneHne. XoTs
oTpuuaTenbHas WWHA ABNSETCS LWYMHbIM Y3710M B
cucteme, oba aparviBepa BOPOT CCbINATCA Ha 3TOT
y3en. No3ToMy BaXHO aKpaHMpoBaTb Kackazbl
OpanBepoB 3aTBOpa OTpuLaTENbHbIM HanpsXKeHNeM
LUMHbI, YTOObI BCE LLUYMOBbIE TOKM, BbI3BaHHbIE
napasnTHbIMW EMKOCTSIMU, BO3BpaLlannck obpaTtHo K
WCTOYHWKY NUTaHUs1 6e3 yxyaLleHUs YPOBHS CUrHana.

3. CwunoBas 3emnsa
CunoBas 3eMns - 3TO 3a3eMfieHne, KOTopoe
3aKpblBaeT NeTnu nynbcaunm Toka KOHOEHCaToOPOB
LWUMHBI 1 Lenen nHaykTopa. Pasgenute cunosyto
3EeMJ10 1 3a3eMrieHe BXO4HOro curHana gpyr ot
Apyra Kak MOXHO Janblue, YTobbl n3bexaTtb 06LLnX
B3aMMHbIX COMPOTUBINEHUN.
Ha pucyHke 26 nokasaHo, Kak pucoBaTh 3TanoHHble
nnockocTun. 3azemneHne GND Ha nnaTte A0MKHO
BKMOYaTb OTpULATENbHYIO LLKHY. JTanoHHas
NMOCKOCTb MOLLHOCTM JOMKHa cogepxaTtb Vcc.
Kpome Toro, ncnone3synrte sBHO pa3sHble CUMBOSbI
Ons pasHbIX MNA0CKOCTEN.

[nsa nonyvyeHnsa ooNonNHUTENbHON UHpopmaumm o
pacnonoXXeHnn KOMMOHOBKM NeYaTHON Nnatbl €
apavisepamu ayamopasbema IR Class D cm. AN-
1135,
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Power GND Plane
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PucyHok 26 NMpumeHeHmne nnocKocTen 3asemneHuns
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