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CBETOAMOOHbIVN IPAVBEP
C HU3IKUM HANMPAXKEHWEM 3ATTYCKA

KATAJIMH BUBUPUKA (CATALIN BIBIRICA), Microchip Technology

B cmamobe nodpo6HO paccmampuedaemcs ucnosib308aHuUe NO8bIWAIWe20 CUH-
xpoHHoz20 DC/DC-npeobpazoeamens 8 Kkayecmee ceemoOuod0Ho20 dpalieepd.
Onucsiearomcsa ob6sacmu npumMeHeHUs, U NPUBoOUMCA NPUHYUNUA/IbHAA SJ1eK-
mpuyeckas cxema 0717 ynpasneHusa RGB-ouodom.

KomMnaKkTHbI 3HeproadPpeKTMBHbLIN
DC/DC-npeobpasoBatesib AOBOJSIbHO NPO-
CTO MOXHO TpaHCHOPMUPOBaATb B reHe-
paTop MOCTOSSHHOrO TOKa, HA OCHOBE
KOTOPOro peann3yeTcs CBETOAUNOLHbIN
Apansep ¢ MUHMMAasbHbIM YAC/TIOM BHeELl-
HUX KOMMOHEHTOB. Takon ApariBep MOXHO
MCMoNb30BaTb B CUCTEMAX C 6aTapeiHbIM
nUTaHNWEM OT OAHON NN ABYX LLENTIOYHbIX,
HuKeneBo-kagmuesbix (NiCd) nnn Huke-
neBo-meTanAnyecknx rmbpugHoix (NiMH)
6aTapeit. MogobHY CXeMy MOXHO UHTE-
rpUpoBaTb BO MHOTUE peLLeHNA A NuTa-
HWA Pa3HbIX TUMOB CBETOANOMAOB, HaUMHas
C MOLLHbIX OCBETUTENbHbIX CBETOLVNOA0B
1 3aKaHuMBas MHPPaKpacHbIMW CBETOAN-
opamu.

PaccmoTtpum npumep peanunsa-
LMK CXeMbl Ha OCHOBE MOBbILLAOWErO
DC/DC-npeobpa3zosatens MCP1643 oT Kom-
naHum Microchip Technology.
MCP1643 pabotaeT B pexume LUNM c duk-
CYpoBaHHOW pabouyeint yactoTon 1 Mlu,.
Ha pucyHke 1 nokasaHa ynpoLieHHasa cxema
€ro 1CNOoNb30BaHNA B KAUeCTBE UCTOUHN-
Ka MOCTOAHHOrO TOKa — CBETOAMOAHOIO
ApaliBepa. BenunumHa Toka yctaHaBnmBa-
eTcA Pe3nCTOPOM Ry, KOTOPBIA B AAHHOM
cilyyae ABNAETCA U TOKOUYYBCTBUTENIbHbIM
pe3ncTopoM. 3HaueHVA TOKa onpeaensioT-
CA NPOCTbIM COOTHOLLEHKEeM (1):

liep = 0,12 B/Rgr- (1)

YuntbiBas, uto Ry = 4,7 Om, nonyyaem:
lep=0,12 B/4,7 Om = 25 mA.

[lonycTtnmoe BXoAHOe HanpaXeHune
npeobpasoBaTena BapbupyeTcs B npe-
genax 0,5-5,0 B. lNpu aTtom cTapTtoBoOe
HanpaAXxXeHune JOJTXKHO 6bITb HE HUXe
0,65 B. MakcMManbHbIN BbIXOAHOWN TOK
npeobpasoBaTens 3aBUCKT 1 OT BXOAHOIO
HanpsxxeHUA. Mpn NONHOCTbIO 3apAXKeH-
HOI GaTapee MakKCcUManbHasa BeJNYMHA
BbIXOAHOrO TOKa cocTtaBnaeT 450 MA. Ecnn
NCMNONb3yeTcA He WenoYyHas, a Hukene-
BO-KagMmeBas Unmn H1NKeneBo-mMeTannmye-
CKas rmbpmaHas 6aTapes, TO BbIXOQHON TOK
npeobpasoBaTtens He NpeBbicuT 350 MA,
T. K. Hanps>keHWe 3apaga 3Tux 6atapen
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Puc. 1. YnpoweHnnaa cxema ucnonb3oanna MCP1643 B kauecTBe CBeTOAUOAHOTO AipaiiBepa

HUXe, yem y wenoyHon. OgHaKo paxe
npwv paspsaxkeHHol 6atapee npeobpaso-
BaTesib MCP1643 o6ecneumnT BbIXO4HOW TOK
He meHee 150 MA.

MockonbKy npeobpasoBaTenb nmeeT
noBbliWawWy TONONOrnio, BbIXona-
HOW TOK cTabunusmpyeTtca nuib B TOM
cnyyae, KOraa BbIXOQHOE HanpsaXeHne
npeBbillaeT BXOAHOE He MeHee yem
Ha 300-400 mB. MakcMManbHbIA TOK
Harpys3kKm Tak»e orpaHuyeH noporo-
BblM 3Ha4eHneM BXOAHOI O TOKa, paBHbIM
1,8 A. Ecnu ¢ nomouwbio pesnctopa Ry
BbIXOZHOW TOK 3ajaH 60nblue MaKcMMalib-
HO OMYCTMMOrO TOKa NpeobpasosaTens,
TOK He CTabunu3mpyeTcs, a U3MeHAeTCs
npn N3MEHEHNN BXOAHOIO HanpAXXeHnA.
PasymeeTcs, n 6aTapes fJonKHa BblgaBaTb
COOTBETCTBYIOLWMNIA TOK. 3aMeTuM, UTO
BbIXO4HON TOK MeHee 20 MA TaKk»e He CTa-
6unusmpyeTcs.

Kak BugHo 13 (1), BennumHa Toka gpain-
BEpa NporpaMMUpyeTcs Pe3ncTopom Ry,
No3TOMY TOYHOCTb CTabmnmnsaLuy ToKa
TaKXXe 3aBMCUT OT JONYCTUMOro pasbpoca
CONPOTMBIEHUA pe3ncTopa. JuMmrpoBaTb
ApanBep MOXHO C MOMOLLbI MMMYNbCHOMN
nocnenoBaTeNbHOCTU, NOCTyNatowWen
Ha BXof pa3pelueHus paboTbl EN.

JonyckaeTcsa nocneaoBaTenbHOE BKITO-
UeHue CBETOANOOB, HO CNleflyeT yuecTb,

UTO MX YMCJIO B LIEMOYKE 3aBUCUT OT MaK-
CUMasNibHO BO3MOXHOIO BbIXOHOIO Hanps-
KeHna gpansepa. lNockonbKy B cnyvae
MCP1643 3Ta BennuymHa orpaHumyeHa 5 B,
MMeeTCA BO3MOXHOCTb NOCefoBaTeNb-
HO BKJ/0YATb TOJIbKO [iBa HN3KOBOJIbTHbBIX
anoga.

CnepyeT yyecTb YU BO3MOXHOCTb
napanfieNibHOro BKJOYEHNS CBETOAMNO-
foB. Hanpumep, makcumanbHO gonycTu-
MbIli BbIXOIHOW TOK Npeobpa3oBaTtens
MCP1643 coctaBnaeTt 550 mA. Cneposa-
TeNbHO, BO3MOXHO MapansiefibHoe BKJIto-
yeHue po 1150-MA ceetoguopos. OgHako
He CTOMT 3abbIBaThb, UTO B C/lyyae napan-
NeNbHOTO BKJIIOYEHUA CBETOAMOAOB
nocnenoBaTesibHO € KaXxXAblM U3 HUX
LOMKeH ObITb BKIIOUEH pesuctop. OanH
13 Pe3nCTOPOB NCNONb3yeTCA KaK pesu-
cTOp Ryer ANA OBPATHOW CBA3M, @ OCTaNb-
Hble Cy»aT ANA BbIpaBHMBAHUA TOKOB
B MapasnnenbHbiX BETBAX.

MCP1643 MO>KHO ncnonb3oBaTb N ANA
ynpasneHuna RGB-gnopgom, KoTopbin
COCTOUT U3 TPEX CBETOAMOAOB (KPACHbIN,
3e/IeHbli, CUHWUI) C OBWNM KaTOAOM UM
AHOAOM. YUMTbIBasA, YTO KaXkAbln U3 Tpex
CBETOLUOJOB MMeeT pa3Hoe Npsmoe
najeHue HanpsXeHus, a y npeobpaso-
BaTeNA TONbKO OAVH BbIXOA, YNPaBNATb
KakAblM 13 Tpex CBETOANOAOB cnefyeT



oTaenbHo. Takum obpasom, Ans ynpasne-
HUS 3TOWN CXeMOI TpebyeTca nornyecknin
anemeHT. Ero c ycnexom moxHo peanuso-
BaTb Ha MPOCTOM 8-pa3pAfHOM MUKPOKOH-
Tponnepe (MK) cemerictga PIC, Hanpumep
PIC16F1455 ot Microchip.

BpemeHHaa anarpamma ynpassieHus
RGB-grnonom nokasaHa Ha pucyHke 2.
B BepxHel yacTu pucyHka — ynpasnsio-
Wwme umnynbcbl, cbopmrpoBaHHblie MK,
a B HWXKHEN YacTy PUCYHKa — HanpsaXeHune
Ha Bbixofe npeob6pasosartena. MoxHo
COCTaBUTb CXeMY TaK, UTOObI NpeobpazoBa-
Tenb MCP1643 He TonbKo ynpasnan Tpemsa
csetoanopamu RGB-avopa, Ho 1 popmumpo-
Basn HanpsaxeHne nutaHna MK. NockonbKy
TOK Kaxk[oro n3 Tpex ceetogunonos RGB-
Avopa B oblem cnyyae pasfinyeH, npu
nepeknioYeHNn Mexay napannesbHbiMu
Liensamy CBETOANOAOB UCTONb3yeTcA GyHK-
LA MArKoro ctapra. [innTenbHoCcTb nnas-
HOro cTtapta cocTtasndaeT 240 MKC, YTo Npu
yacToTe nepeksoyeHna ceetogmnonos 70 Iy
NpakTNYeCKN He CKa3blBAaeTCA Ha CpeHEM
TOKe yepes Anoa.

OpfVH 13 BapraHTOB NOSTHOM NPUHLMNN-
asflbHOW 3NeKTPMUYeCKON CXembl yCTPONCTBa
nokasaH Ha pucyHke 3. YacTb nepuopga
ynpasfieHus npeobpasosartenb popmu-
pyeT HanpsxeHune nuTaHna MK. MNpu sTom
Lenb NpoTeKaHWA TOKa Yepes CBeToANO-
[bl pa3mMblkaeTca ¢ nomoubio Kntoven Q1,
Q2, Q3. 3amMeTnM, YTO C MOMOLLbIO ITUX XKe
Knioyern NPONCXOANT U MooYepeHasa KOM-
MyTauma ceetogmopos. ObpaTHasa cBA3b
C TOKOYYBCTBUTENbHOro pesucrtopa R1
npekpataeTtca Knoyom R4, a obpaTHan
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Puc. 2. BpemenHas guarpamma ynpasnenus RGB-guogom

CBA3b MO HanpaXeHuo NuTaHna MK cumtbl- -
BAeTCA C PE3UCTUBHOIO AenuTena Hanps-
»eHunA R3-R4.

Mpy KOMMyTauuy CBETOANOAOB AOMK-
Hbl BbINOMHATLCA CnefytoLue yCioBus:

B KOHUe Kaxxaoro uyuka npu BblKio-
yeHun cBeToamoaa paborta npeobpa-
30BaTenNA JOMKHA 3anpeLaTbCca nyTem
NoAauM CUrHana HU3KOoro YpoBHA Ha ero
Bxog EN.

-| M voor = 7 _ T LT
J3

LED_G WX,

LD1
LED BW ¢
T

sw
m | U1 4,7 Mkly
MCP1643/5V .,
* VOUT __ 4fyour 8 :

O6paTHasi cBsi3b Mo GND
lHanpﬂ)KeHwo 1N €MKOCTHOM punstp

2 =)=} 1
R6 | c2 VFB é Eg
| o
| °FB
| g
g R2
3| 3|
1ot 1 Q3 1
[
| B 2) | GND GND
o O] joc | ~ ~
o o o : VFE GND L GND CgeToamoaHblii ApaiiBep Ha ocHoBe MCP 1643
3| H R1 |2| — — — — — — — —
03R JE— e —
1206 w 42
1% oON>———{E
5 | e e
| mL' Q4 ?CSPDN; 1
B sw2 6 GND
R | HDR-2,54 Male 1x6
| | GND
[
l_ GND MNonb3oBatenbckue BbIXOA4bl
D1 _I
e SR LI 1oon vedlit
vOUL RAO/ID+H3— J_
1
RA1/D-[5—
| R3 | vuse3vs L GND |
RCO/ICSPDAT PDA
47 kOm Lo Lo RC1/ICSPCLK
| PIC16F 1455
R4 — — — — — — "
| 1,3 KOMm |

VANHOLLAIUEOLUO N VANHXILOLIED
W
—

Puc. 3. puHyMNuanbHan anekTpuyeckas cxema ynpasnenus RGB-guopom
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- B Havane Kaxporo umkna npu BK0-
YeHUN CBETOAMNOAA BbIXOAHOE HanpsA-
XeHue npeobpasoBaTensa [OMKHO
cOpacbiBaTHCA [0 HyNs, paboTa Npeo6b-
pa3oBaTensa fJoMmKHa BHOBb pa3pellaTb-
CA 1 HAYMHaTbCA C MArKOro cTapTa.
CnepyeT umeTb B BUAY eLLie OfHY BaXKHYI0

0CO6EHHOCTb Npeobpa3zoBaTensi B pexnme

CTabunr3aumm Toka — Hesb3s HaUMHaTb ero

paboTy npu pa3oMKHyTOW Lenun. B aTom

C/lyyae Ha ero Bbixofe YCTaHOBUTCA MaK-

CcMManbHOe HanpsaxeHue 5 B, koTopoe

3apAAUT BbIXOAHOW KOHAEHCATOP, a Npu

NoAKJoYeHMN CBETOANOLA KOHAEHCATop

OyneT paspAXaTbCa yepes CBETOAMOS, UTO

MOXET BbIBECTU €ro 13 cTpos. Takum obpa-

30M, MOAKNIOUYEHVE CBETOANOAOB KItoYamu

Q1-Q3 gonmKHO NPOVCXOANTL Nepes BKtO-

yeHvem npeobpaszosaTens.

Heo6xoanmo Takke NOMHUTb, YTO eCn
npeo6pasosatenb MCP1643 ncnonb3yetca
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eule n ana nutanma MK, oHo byget HecTa-
6unnsnposaHHbiM. KoHgeHcaTopbl C5,
C6 6ynyT 3apaXKaTbCA KOPOTKOe Bpems,
noka uenb CBETOAMOAOB Pa3OMKHYTa,
a 3aTeM pa3pAKaTbCA B TeYeHue Bpe-
MeHU paboTbl cBeTOAMOA0B. K TOMy Xe,
ana opraHusauum nutadna MK npugetca
OpraH130BbIBaTb May3y ANA 3apAfa KOH-
neHcatopos C5, C6.

CnepoBaTtenbHO, gna nutaHua MK
Mo BO3MOXHOCTM Nyylle NCnosb3oBaTb
otgenbHbii LDO-perynatop, nogknioyeH-
HbI HeMocpenCcTBEHHO K 6aTapee. Mpu
3TOM CXema Masio YCIIOXHUTCA, T.K. Npn
ncnonb3oaHum LDO-perynaTtopa otnaget
Heo6xoAMMOCTb B Kntoue Q4 1 pa3BA3biBa-
owem anoge WotTkm D1.

PekomeHpauun no Tononoruna nevart-
HOW NNaTbl PAaCCMOTPEHHOW CUCTEMDI
HWYEM NPUHUMMNANBHO HE OTNINYaI0T-
CcA OT peKkoMeHAauum no Tononorumn

nnat ¢ DC/DC-npeobpa3oBatenamu:
CUNoBble MPOBOAHUKMN AOMKHbI ObITb
oTAeneHbl OT CUrHanbHbIX. U Te, n apy-
rve fOMKHbI 6bITb KAK MOXHO MEHbLUEN
ONHBI.

B 3aknioueHnn 3ametum, uto MCP1643 -
YHUBEpPCaNbHblAi CUHXPOHHbINA MNOBbI-
watowmnin DC/DC-npeobpaszoBaTens,
pa3paboTaHHbIN cneunanbHO ANA NPUo-
XeHui ¢ 6aTapelHbiM NUTaHMeMm. bnaro-
fapA Manomy HayasbHOMY HanpPsXeHUo
0,65 B ¥ MUHManbHOMY BXOAHOMY Hanps-
eHuto 0,5 B oH MoxeT paboTaTb ¢ ogHOMN
wenoyHou 6atapeeit, a Takxe c 6aTapes-
MU Bpyrux TunoB. H13Knin Tok cobcTBeH-
HOro noTpebneHna B pexkMme OCTaHOBA
(1,2 MKA) yBennunBaeT cpokK cly6bl 6aTa-
pei. PeweHunsa Ha oCHOBe 3TOro npeo6-
pa3oBaTena NonyvyarTCcA NPOCTbIMU,
SKOHOMMWYHBIMN U NCNONb3YIOT Manoe
YMCII0 BHELWHUX KOMMNOHEHTOB. =



