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BCEIrAA HA CKNALE B NPOMbBIUWIEHHbIX KOJIMHECTBAX
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B MuHuctepctee P® no genam ne4varm,
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MacCOBbIX KOMMYHUKaLWIA.
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MUCTOYHMKM NMUTAHUA

m www.dian.ru

Ucnonn30oBaHMme

MMKPOKOHTpoONnepos ¢pmpmbli
Microchip B MmMNynbCHbIX
MCTOYHMKAX NMUTaHMUA

B npeduidyweli ny6nukayuu [1] aemopamu 6b151u pacCMOMpPeHbI Me-
moOdbI annapam#oll peanu3ayuu omoesibHbIX «KUPMUYUKO8», KOMmo-

pble ucnosib3yromcsi 8 UMnyJsibCHbIX UCMOYHUKax numaHus. Bbino no-

Ka3aHo, Ymo UCMOYHUKU CO cmaHOapmHbIMu mpeboeaHusiMu npouwe
u deweessie cmMpoums € UCMO/Ib308aHUEM 20MO8bIX MUKPOCXEM yii-
paesieHUsi, UMeIOU4UXCS Ha PbIHKe, @ 8 HeCmaHOapmMHbIX UCMOYHUKax
yacmo ebi200HO U yOO6HO UCMOsIL308aMb MUKPOKOHMpoOepsb!. B
daHHOU cmambe npueedeHb! NPUMePbI peanu3ayuu makux Hecmas-
0apmHbIX UCMOYHUKOE C UCMO/Ib308aHUEM MUKPOKOHMPOJIIIepoe

¢upmbl Microchip.

B kayectBe NpMMEPOB BbiGpaHbI:

e CETEBOW WUCTOYHWK MUTAHWS MOLLHOCTbIO
500 BT gnst MnynbCHOW Harpy3ku,

e aBTOMOOWNbHbINA PENEHBIA ManOMOLLHbIV
UCTOYHUK +5 B € HU3KUM ypOBHEM UMMYNb—
CHbIX MOMEX:

e MaNOMOLLIHbIN UCTOYHUK AN1S NUTaHWA Npo—
671€CKOBOTO CBETOAMOAHOrO (PoHaps.
MepeuncneHHble Usdenua npegnaratrcs

He NS NOBTOPEHWS, a NPUBEAEHbI B KA4eCcTBe

WANIOCTPaLMM NPUMEHEHWS MUKPOKOHTpOMNNE-

POB B UCTOYHUKAX NMTaHWA. [103TOMY X KOH-

CTPYKUMS, NPUHLUMMBI PaboTbl UCTOYHUKOB,

napameTpbl MOTOYHbIX U3AENWN U T. A. He pac—

cMaTpuBatoTcs. AHanM3 HEKOTOPbIX TOHKOCTEN
pa6oTbi npeobpasoBaTenein NpueeaeH ans

NyYLero NOHYMaHWA anropuTMoB paboTbl

KOHTPONNEPOB.

Bce onucaHHble n3penus NpoLLIn Ucnbl-

TaHusA 1 B HacCTosLLEe BPEMS YCMELIHO 3KCM—

nyaTupyroTes.

CeTeBO MMNYNbCHLIA
MCTOYHMUK MOLLHOCTbLIO
500 BT

McTouHuk 6bin paspabotaH ans nutaHus
LiBeTHOro cBeToaMoaHoro Tabno. Ans rpadu-
yeckoro Tabno n3 20 TbICAY ABYXLBETHbLIX
yNbTpasipkux CBETOAMOMOB WUCMONb30BaNUCh
TPY TaKMX UCTOHHUKA.

B cBeTtoanoaHbIX TabNo UCNonb3yeTcs au—
HaMuyeckas MHOMKauus, T. €. BCE CBETOAU—
ofbl, o6pasytoLime none Tabno, pasbyealoT—
€A Ha rpynnbi (HanpuMep, NO CTPOKaM Nt no
cronfuam), U panee 3T rpynnbl BbICBEYU—
BaOTCH NOOYepefHO (CKaHWpyTCa) C [0C—
TaTo4HO BONbLUOW HacTOTOW CKaHUPOBaHWS,
4yTO6bI rNa3 He 3ameyan MopraHus oTaenb—
HbIX rpynn. TeopeTuyeckm xenaTenbHoO UMETb
YacToTy CckaHupoBaHws Bbite 100 ', HO 3TO
TpebyeT 04eHb BbICTPbIX CXEM ynpaBneHus,
a Ha NpakTuKe 4acToTa CkaHpoBaHua (Hac-
TOTa OGHOBNEHWA NONHOTO Kajpa) Bbloupa—
eTCs NnopsiaKa HeCKOSIbKUX [1eCATKOB repu.
Mpyu 3TOM YacToTa CMEHb! rPynn OkasblBa-
eTcs nopsigka cored M.

Mpy CKaHWPOBaHUK CTATUHECKON KapTUH—
K1 BO BPEMS NEPEXOAa C Of|HOW rpynnbl CBE—
TOAVOMOB Ha [APYryto TOK noTpednexus Tab—
N0 MOXEeT W3MEHATbCH ckadykom. Ecnu
KapTWHKA COAEPXUT TEMHbIE U CBET/bIE NO—
NOChI, CKAYOK TOKa NoTpetneHns MoXeT npu—
6nxatbes K 100 % ot MakcumansHoro. Mc-
TOYHUK pearvpyeTt Ha CKa4yoK Harpysku

2

6POCKOM BbIXOAHOTO HAMNPSXEHWs, Y4TO Npu—
BOOMT K UBMEHEHMIO SIPKOCTU CBEYEHUs Tab—
no. Mpyv HOCTATOYHO PEefiKMX CKayKax Harpy3-
K1 BPOCKM APKOCTU Mano3ameTHbl.

Mpw perynsapHOM pacnofioXeHun apkux 1
TEMHbIX MOMOC Ha 3KpaHe ckayku notpebne—
HUA TOKa MOTYT CNefoBaTh C 4acToTou, 6n3—
KOW (Mnn KpaTHOM) K 4acTOTe CMeHbI rpynmn v
MOryT BO3HMKaTb PE30HAHCHI C COBCTBEHHbI—-
MM YacToTamy perynupoBaHus uctouHuka. B
pesynbTaTe B BbIXOAHOM HANPsXEHU UCTOH—
HUKa NOSIBNSETCA NepeMeHHas CoCTaBnsto—
wan. Jto NpUBOAUT K MOAYNALMM APKOCTU
CBEYEHUs 1 NPOosIBNSETCH Ha Tabno B Buae
psbU. Myapa W NpoYUX «yKpalleHuit»

[ns ynoMsiHyTOro Bbillle Tabnio 6bina ocy-
LLleCTBNIEHa MOMbiTKa UCMONb30BaHWA [opabto-
TaHHbIX KOMMLIOTEPHBIX UCTOYHUKOB MUTaHMS.
Ho npu MHauKaLwm OTAENbHbIX CIOXXETOB B Bbl—
XO[HOM HanpshkeHuu ¢ HomuHanom 3,3 B no-
ABnanacs 6nu3kas K CUHycou—
[anbHoM aanuTvBHan nomexa C
amnnuTygoi go 0,75 B. Monbir-
KU U3MEHWUTb BPEMSA peakumu
MCTOYHMKA NYTEM YBENMYEeHUs
€MKOCTY BbIXOOHbIX KOHAEeHCa—
TOPOB WIW YMEHBLLEHWA UHOYK—
TUBHOCTY BbIXOAHOMO Apoccens
K yCnexy He NPUBENN — Ha KaX—
Lyl0 MOfepHU3aLmio Haxoan—

UyrpS'

CUINOBbIE KITIOYM (DOPMUPYIOT LLIMPOTHO-MOfY—
NVPOBaHHbIE BbIXOAHbIE UMMYNbLChI, KOTOPbIE
yepe3 TpaHctopmatop T1 nopatoTes Ha Bbin—
pamuTens, coctoswmit ns avopos VD1, VD2,
npoccens L 1 konpexcaropa C. BeixogHoe Ha-
npshkeHue UCTo4HMKA Hepe3 penvrens R1R2
nopaercs Ha Bxof komnaparopa DA1 Ha BTo-
poit BXOf koMnapartopa nofiaeTcs ONopHOE Ha—
npsokeHve U, Ha KOTOPOE HaNOXeHo nuno-
06pa3Hoe HanpsHXEHVE C pa3MaxoM HECKOSbKO
necatkos MB. Komnapartop Bbipabarbisaer
LLIMPOTHO—MOZYNMPOBAHHbIA CUrHan ynpasne—
HUS CMNOBbIMM KNoYamMK. YCTPOMCTBO npef-—
craensieT cobow knaccudeckuin LUMM-perynsi—
TOP, ONUCaHHbIA B AECATKAX Y4EOHVKOB.
Cxema Ha puc. 1, a nerko NpuBOANTCSH K CXe—
Me, U306paxeHHoN Ha puc. 1, 6, 4To NO3BONS-
€T UrHOPVPOBATH [IBYXTaKTHYO paboTy, TpaHc-
thopmatop v T. 4. B perynsitop (puc. 1, 6) Bxoaut
UCTOYHMK MOCTORHHOrO Hanpsxermsa U, (Ug, —
MaKCUManbHOE HampsXXeHWe, KOTOpoe MOXHO
NONyuuTb Ha BbIXOAE BbINPAMUTENS CXEMbI,
npvBeaeHHoON Ha puc. 1, a, Npy MakcuMarbHOM
LUMPUHE MMNYNbCOB YNPaBneHUs), KoY S, avod
VD, apoccens L, koHgercatop C v LUKMM-chop-
mupoeatens DA. EmkocTb koHgeHcatopa C
BbiGpaHa [oCcTaToqHO GONbLLIOK, YTOObI 33 Ne—
pvioa KoMMyTaUmMK Kkoda HanpsxkeHne Uy, ,
M3MEHANOCh Ha BENMYUHY, HAMHOTO MEHBLLIYIO
aMmnauTyabl MMNO06Pa3HOro Hanpshkexus. B
YCTaHOBMBLLEMCS pexuMe (puc. 2, &) cpeaHvi
TOK [IPOCCENS paBeH BbIXOAHOMY TOKY MCTOY-
HKa 32 Bpems, KOrfia KoY OTKPBIT (ty,, ), TOK
[IPOCCENS BO3PACTAET Ha BENUHUHY:

+A1 = (Uy, = Uy, ) Xt /L (1)

otkp'
3a Bpems. Koraa KN4 3akpbIT (taKD), TOK
[poccens CrnafaeTt Ha BennUUHY.

Al = Uggy X t /L @)

BbIX

BbIX

nacb COOTBETCTBYIOLLAA Kap- [
TMHKa. M 4em Bbilwe Obina
«MONOCATOCTb» KAPTUHKW, TEM

6onbLue bbina nomexa. A

MexaHu3M BO3HUKHOBEHUA  Ug.x
kone6aHu Ha Bbixofe UCTOYHU—
Ka MOXHO pacCcMOTpeTb Ha Npu— UynpS

Mepe CXeMmbl, NPVUBEAEHHON Ha

pvc. 1. Ha pue. 1, a nokasaHa

ynpoLieHHas cxema OBYXTaKT— -
HOro (Hanpumep, NosTlyMOCTOBO—
ro) CeTeBOro WCTOYHWKa MitTa—
Husa. CeTeBoe HanpsxeHue
BbINPAMNSAETCH U NOJAETCA Ha
cunoeble kntouw. MNof ynpasne-
nuem LWWNM-renepatopa DA1  Puc. 2

1 VD! Uas L

Cunosbie IE |
KNI0Yn :; VD2

a) + —»f
Bx. nutanue

Puc. 1

6) Ux




NCTOYHUKMN NNUTAHUSA

6e3 y4eTa nageHus HanpsxXeHwus Ha Ouo-
pe.

B ycraHosuBLiemMcs pexume | + All = |-All

Ecnu B ycTaHOBMBLUIEMCA peXuMe yBENU—
YUTb BPEMS OTKPbITOrO COCTOSHUA KNOYa, TO
+Al > —Al, 1 TOK gpoccens HayHET BO3pac—
TaTb. ECnv npu 3TOM TOK Harpysku He n3me—
HUNCA, TO U3BBITOYHBIA TOK APOCCENS Hau-
HeT 3apsxartb konfeHcartop C, 1 HanpsxeHue
Ha HEeM Ha4HeT Bo3pacrartb (puc. 2, 6).

Ecnu Bpems OTKpbLITOro COCTORHUS Koya
YMEHbLUWTb TO TOK POCCENS HAYHET YMEHb—
WaTbCs, U NPU HEU3MEHHOM TOKE Harpy3ku
NOCNeaHAn Ha4yHeT 3abupaTb 3apaf U3 KOH—
fleHcaTtopa. HanpsxeHue Ha konfeHcatope
npu 3ToM 6YAET yMeHbLaTbes (puc. 2, B).

U3 puc. 2 BUOHO, YTO TOK ApOCCENns He Mo-
XET BO3PacT¥ N yMEHbLUNTLCH MMHOBEHHO.
YMeHbLLMTL BpeMs peakLium Toka Apoccens npu
pa6ote UM MOXHO yMeHbLUAA MHOYKTVUB—
HOCTb fjpoccens. Ho 310 BeCbMa Hexenarenb—
HO, MOCKOSbKY BenuunHa Al 6yaert cpaBHuma ¢
BEJINHUHON MaKCVUMaNbHOTO BbIXOHOrO TOKa,
1 TOK Yepes [poCCenb MOXET CTaTb NpepbIBu—
CTbIM, 4TO MPUBELET K YBENUYEHWIO MOTEPh B
MarHuTHbIX KOMMOHEHTaxX U BbIXOQHOM KOH—
JeHcartope (nocnefHuin MOXeT NPoCTo B30p—
BaTbCHA M3-3a pasorpesa 60NbLUVMM TOKaMU
3apspga/paspsiga) MoaTomy MHAYKTMBHOCTb
apoccenst 06bI4HO BbIGMPAETCA TakoM, YTO-
bt Al < Iy, max /10. Mpy 31OM TOK fipoccens
6yOeT U3MEHATBLCA OT HYNSA [0 Makcumyma 3a
[ECATKN LMKNOB KOMMYyTauuu knoya. Cne-
LYeT Takxe OTMETUTb, YTO HanpsKeHWe Ha
koHpeHcaTope C 3a HECKOMBbKO LMKNOB, NOKa—
3aHHbIX Ha PUC. 2, 3aMETHO U3MEHUTLCH HE
MOXET MO NpryMHe 6OJbLLIOM eMKOCTU nocne—
[Hero.

3Has, 4TO TOK ApOocCens MOXeT 3aMeTHO
M3MEHATLCA TOMbKO 3@ HECKONbKO LMKNOB
pa3MblKaHus/3aMbiKaHUs KIoYa, [OCTaTO4HO
NPOCTO NOHATb NPUYNHY BOSHUKHOBEHUSA KO—
ne6aHui BbIxoAHOro Hanpsbxexus Uy, . npu
CKa4Koobpa3HOM M3MEHEHUM TOKa Harpy3-—
Ku (puc. 3). B otpesok BpemeHu ot t; oo t,
UCTOYHUK paboTaeT B YyCTaHOBMBLLEMCS pe—
XUMe, U CpefiHUiN TOK APOCCENsi paBEH TOKY
Harpysku. B MOMeHT BpemeHm t, Tok Harpys-
KW MeHsieTcs ckadkom ot Iy, ., f1o |y .». Tak
Kak TOK ApOCCens MeHblle TOKa Harpysku,
Harpy3ka KOMMeHcupyeT 3To, 3abupas 3a-
pan U3 KonfeHcaropa. HanpsxeHue Ha KOH—
neHcatope U, Ha4YnMHaeT yMeHbwaTbCes.
LUWM-perynaTop pearvpyeT Ha 310, yBenu—
4YuBas ANUTENbHOCTb OTKPLITOrO COCTOSIHUA
KNo4a A0 MakcumyMma, U TOK ApocCensi Ha—
4nHaeT ysenuumeatbCA. B MomeHT Bpeme-—
HU t, TOK ApocCenst CTaHOBUTCS PaBHbLIM
TOKY Harpysku, HO HanpsxeHue Ha BbIxoae
MeHblLle HoMUHanbHoro, u LUMM-perynsTop
NpoposXaeT yBenuumBaTb TOK Apoccens
BoamoxeH cnyyai, korpa Tok apoccenst foc—
TUraeT nopora orpaHUeHUs (MOMEHT t,). Mpu
3TOM cpabatbiBaeT cxema 3aLuTbl MO TOKY
UCTOYHUKA, W TOK Apoccens MKCUpyeTea Ha
HEKOTOPOM MakCUMasibHOM 3Ha4eHUU.

B MomeHT Bpemenu t, koHaeHcaTop 3a-
pAXaeTcs 0 HOMUHANBHOTO 3HAYEHUs, pe—
rynAaTop yMeHbLUAET BPeMS OTKPbITOrO CO—
CTOSIHWA KIOYa, W TOK ApOCCeNns nepecraer
pactn. OpgHako 3TOT TOK HAMHOMO MPEeBbl—
LIAET TOK Harpyaku, N U36bITOK TOKa Hauv—
HaeT 3apsaxaTtb BbIXOQHON KOHAeHcaTop,
MOCKOSIbKY Harpy3ka nornoTuTb 3TOT TOK He

latixz
labixi —

MOXeT. BbIxogHOe HanpsxeHve npesbillaet
HOMUHaNLHOE, WU PErynaTop nepecraer oT-—
KpbiBaTb Knioy. Tok gpoccens HauuHaet
yMeHbLaTbCs. HO noka oH npeBbllLaeT TOK
Harpysku, HanpsxeHue Ha Bbixofie 6yfer
npofonxars ysenuunsatbcs. B MoMeHT Bpe—
MEHM t; TOK 1pOCCENs CPaBHUBAETCA C TOKOM
Harpysku, HO BbIXOQHOE HanpskeHue ocTa—
€TCA BbllLE HOMWHANLHOTO, U TOK Apoccens
npofonxaer ymeHbliarbcs. B MoMeHT Bpe—
MEHU 1 BbIXOIHOE HanpsXeHue crajaet oo
HOMMHanNbHOro. TOK ApOCccens B 3TOT MOMEHT
HaMHOro MeHbLUIE TOKa Harpysku Harpyska
Ha4uHaeT oTbupaTtb 3apsag U3 KoHaeHcaTopa
C, HanpsbxeHve Ha HeM NPOJONXaeT yMeHb—
WaTbCA U «NPOCKaKMBaeT» HOMUHANbHOE
3Havenune U, .. Perynatop ysenuuusaer
BPEM$# OTKPbITOrO COCTOSIHWA KITHo4a A0 Mak—
CUMYMa, M TOK APOCCENs HauMHaeT BO3pac—
Tatb. [anee npouecc konebaHuin nepuoan—
4Yecku noBTopsieTcs. 3a cyeT noTepb B
BbINPAMUTENE 3TU KonebaHus NoCTeneHHo
3aryxalT. B cnyyae mrHoeeHHoro cépoca
Harpy3ku LUIM-perynsTop BegneT cets aHa—
NornyHbIM 06pas3oM. Mepuof BO3HMKAOLLMX
Kone6aHui BbIXOAHOTO HaMpsHXKeHUst 3aBUCUT
OT BESMYMHBI CKAYKa BbIXOQHOTO TOKa, EM—
KOCTU KOHAieHcaTopa U MHOYKTUBHOCTY ApOC—
cens.. BennuunHa atoro nepuopa 06bl4HO Nne—
XWUT B npefenax eauHuL-AecaTkoB MC U
6n13Ka K nepuofy NepeknoHeHns rpynn cee—
TOAMOLOB NpY CKaHMPOBaHWKM Nons Tabno

Mpu pocTaToqHO pepkux ckadkax Harpys—
KW BO3HWKAIOLLME Ha BbIXOAe konebaHus Ha—
NPsSXXeHUsa mano3ameTHbl Ha Tabno us-3a
MHEPLMOHHOCTU Yenoseyeckoro rnasa. Ho
NPy 4acToTax M3MEHEHUS Harpy3ku nopsaaka
COTEH repL BbiIXoAHble KonebaHus Hanpsxe—
HUA nepecTalT ObiTb 3aTyxalowmmm, no-
CKONbKY BpPeMs Mex[y ABYMS CKaykamu Ha—
rpy3Kn OKa3biBaeTCs MeHbLUe, YeM BPeEMSA
3aTyxaHus konebanuid. Mpu 3ToM MOryT BO3—
HUKaTb PE30HAHCHI, KOorga amnauTyaa Kone—
6aHU1IN BbIXOQHOTO HaMpPsXXeHWUs Pe3ko BO3—
pactaer.

MNpoBefeHHbIN aHanu3 NokasbiBaeT, YTo
NPUHMHOM BO3HUKHOBEHWS BbIXOAHbIX KOneb6a—
HUW HanpsXeHUst ABNSETCA COBUM MakCUMy—
MOB TOKa U Hanpsixenus B LC-koHType. He
BAABasCb B TEOpPETUHECKWUE NOAPOBHOCTH, Ha
OCHOBaHUM rpadvkoB, NOKa3aHHbIX Ha puc. 3,
MOXHO CfienaTb CnefytoLLmni1 BoIBOA: AN feM—
ndupoBaHus KonebaHui HeoHGXoaMMo oTcne—
XUBaTb HE TONbKO BbIXOQHOE HanpshXeHune
MCTOYHMKA, HO U Pa3HOCTb TOKOB ApOCCens u
Harpy3ku. Knaccuyeckas cxema LUVM atoro
penartb He MoxeT. B npeansHom cnydae no
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OKOHYaHUN KaXOO0TO BKIOHYEHUS Kilo4a Hago
M3MEpATb MIHOBEHHbIE BETMHMHBI BbIXOAHO—
rO HanpPsXXEHUs N TOKOB U HA OCHOBaHUWN NO—
NYYEHHbIX BENWYUH BbIYUCNATb ANMTENBHOCTL
CrneqytoLLero umnyneca yrnpaenexus. Ha ca—
MOM fiene BCE HECKONbKO CNOXHEE, NOCKONbKY
B peabHblX CETEBbLIX UCTOYHMKAX Hanpsxe—
Hue U, 3aBUCUT OT HanpshxeHus nutatoLen
CETU M HanNpsXXEeHWs NynNbCauuin CETEBOrO BbIN-
pPSMUTENSA, KOTOPblE HAOO TakXe y4uTbiBaTb
npv onpefeneHun AnMTenbHOCTU UMNYNbLCOB
ynpasnenus. AnnapartHas noaaepxka Takoro
anroputMa JONoNHWUTENbHO TpebyeT BBEOE—
HUA B CXEMY UCTOYHMKA MO KpaviHen Mepe ABYX
[aT4YMKOB TOKa W paTyvka HanpsxeHus U .
Bo3moxHbI iBa OCHOBHbIX MeToaa hopMupo—
BaHWA UMMYNbCOB YNPaseHus C Y4ETOM Yno—
MSAHYTbIX NapamMeTpoB — annapaTHbIf aHano—
rOBbIN 1 C UCMOMNb30BAHUEM BbIYUCIUTENBHBIX
BO3MOXHOCTEN MUKPOKOHTPONNEPOB.

AnnapaTHbii MeTofl, Ha MepBbIN B3rNsg,
npyBEKaTeneH TeM, YTO BCE TOKW U Hanpsi—
XEHUSI U3MepAKTCA HENPEPLIBHO, U 3TO NO-
3BONSET M3bexatb 3aTpPyAHEHUI CBA3AHHBIX
C ANCKPETHOCTbIO BbIYUCIUTENbHBIX METOLOB.
OpHako monbiTka peanuaaumm Takoro MHO—
roexofjoeoro LUMM-perynstopa npusena k
NOABSIEHUID CXEMOTEXHUYECKOTrO «MOHCTpa»
13 HECKONbKWX KOMNApaTopoB 1 onepaumoH—
HbIX yCunuTenen ¢ BETBUCTON 06BECKON K3
pe3uncTopoB u koHaeHcatopoe Ero Hanagka
6bina noL cusy TONbKO YENoBEKY C Xenes—
HbIMU HEpPBamu, U, B KOHLIE KOHLIOB, €ro Tak
1 He yganoch 3actasuTb paboTtatb yaoBneT—
BOPUTESLHO.

AHanuMa3 BO3MOXHOCTEN BbIYUCIIUTENbHBIX
MEeTOLOB Nokasan, YTo Ana peanusauymn pe—
rynstopa no «nosiHo¥ nporpamme» Tpedyer—
CSl NPUMEHeHMe CBepXObICTPbIX NPOLIECCOPOB
1 ALMN, n cTOMMOCTb TaKOro perynsitopa oka—
3blBanacb HenomepHo. bbiny NpUHATLI He-
K1e KOMMPOMUCCEI, ¥ B pe3ynbTate 6bin pas3—
paboTtaH anroputM ynpasfieHus, KOTOpbIN
No3B0AN NONYYUTL NPUEMNEMbIE PEIYIIbTa—
Tbl, UCNONb3YS TONbKO OAUH U3MEPSEMbIN
napameTp — BbIXOQHOE HaNpsXeHUE UCTOY—
HYKa. ANrOpUTM OCHOBaH Ha cnepyowmx uc—
XOOHbIX NONOXEHUsX (CM. puc. 3):

B MOMEHT BPEMEHW, Korfa ToK apoccens

CTaHOBWTCA paBHbIM TOKY Harpy3ku, Uame—

HEHWEe BbIXOLHOr0 HanpsiXXeHus paBHO

HYNIO;

npy 6pocke Toka Harpy3ku CKOpOCTb U3—

MEHEHUS BbIXOAHOTO HaNPsXKEHUA NPsMO

nponopuuoHanbHa BenuymHe 6pocka Toka

Takum 06pa3oM, A1 3aaHua Hagnexatlemn
LNMTENbHOCTM MMMYNBCOB YNPaBEHUs KNkoYa—
MM IOCTaTO4HO HENPEPbLIBHO U3MEPSTL BbIXOM-
HOE HanpskeHUe 1 OTCNEXUBaTb AUHAMUKY €ro
M3MeHeHus. K coxaneHuio, HenpepbiBHO Mame—
PATb BbIXOQHOE HAMNpsXeHWe He nony4aetcs,
T. K. BpEMA aHanoro—uucposoro npeobpaso—
BaHWA NPaKTU4YECKWN BCEX KOHTPONNEPOB (He
Tonbko PIC) coctaBnsieT pecatku Mkc. Kom—
NbIOTEPHOE MOJENVPOBaHWE perynsTopa no-
Kasarno, 4To U3-3a [AUCKPETHOCTU U3MEPEHUI
B BbIXOHOM HanpsXeHwn Bcerga oyayt npu-
CYTCTBOBATb MynbCaLuy, Aaxe npu nocTosH—-
HOW Harpyske. OHaKko Benu4MHa 3Tux Nynb—
caumit [OCTaTo4HO Mana, v BMOMHE MOXHO
npuMeHuTb BCTPOeHHbIn AL PIC-koHTpon-
nepa.

OT NpSIMOro BbIYMCNEHWUS ANUTENBHOCTM
MMNYNbCOB YNPaBNEHUA MPULLNOCH OTKa-
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3aTbCsi MO NPUYMHE €ro rPOMO3AKOCTY, HTO
NPYBOAMIO K Henpuemnemo 60bLLIOMY Bpe-
MEHM BbluMcneHuit. Moatomy Gbin paspabdoraH
Habop W3 LWECTN QAMTENbHOCTEN, U B 3aBUCU—
MOCTM OT TOTO, KaK U3MEHSAETCS BbIXOAHOE Ha—
NpsiXXeHWe, KOHTPONNep BbiGupasn oaHy Anv-
TENbHOCTb M3 roTOBOrO Habopa. EctecTtseHHo,
4TO NPV U3MEHEHWW CETEBOrO HaNPsXXeHWs
NPUXOAMNOCH MEHSITL HABoP L/MTENbHOCTEN U
B MaeanbHOM cnyyae Haao 6bI1o M3MepsTb 3T0
HanpskeHve, YTo NpUBENO Obl K AOMONHU—
TenbHbIM annaparHbIM 3aTpaTtam.

OpHako Hanuuve nynscaumi U, no3so—
nmno 3hheKTUBHO OTCIIEXMBATL HaNpPsHXKEHUE
nuTaroLLen cet 6e3 ero NPAMOro U3MEPEHUA.
Ecnu HanpsbxeHve CeTu npeBbllaeT Hanpsi-
XeHue, COOTBETCTBYIOLLEE AaHHOMY Habopy
LNUTENbHOCTEN, TO BbIXOAHbIE NyNbcauuu
MMEIOT BW[, NoKasaHHbIA Ha puc. 4, a. Ecnun
HaNPSHXEHUE CETU HUXE HanpsiXeHus, CooT—
BETCTBYIOLLIEro AaHHOMY Habopy, TO nynbca-
UMM UMEIOT BUA, NPUBELEHHbIA HA puc. 4, 6.
Mpy COOTBETCTBUM HaMNpsXeHUa nynbcaumm
CYMMETPUYHBI OTHOCUTESTbHO HOMUHANBHOMO
3Hayenms Ug,,. V13 puc. 4 scHo, Kak oueHn-
BaTb COOTBETCTBUE BbIGpaHHOro Habopa Anv—
TeNbHOCTEN MMMYNbCOB YNpaBneHna Kniova—
MU UCMONb3YEMOMY HanpsbxeHuto ceTu. [pu
HanpsHXKeHMM CETU BONbLLIE COOTBETCTBYIOLLIETO
60onbLUan 4acTb M3MEPEHWA BbIXOQHOTO Ha-
MPSXKEHUs MOKaXeT MpeBbilleHne HoMUHanNa
Mpn HanNpsXXEHWU CETW HUXE COOTBETCTBYHO—
wero 6onblias 4acTb U3MEPEHHbIX BENUUUH
U, Oynet Hike HommuHana. Mpu HecooTBeT-
CTBUM KOHTPONNEP NEPEXORUT Ha ApYron Ha—
60p AnMTENLHOCTEN.

CxeMa 1cTo4HMKa 6e3 CEeTEBOro BbINpAMU—
Tens +300 B, uctouyHuka cnyxe6Horo nuta—
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Hua +12 B 1 cxembl KOHTPONA aBapuiiHbIX
cuTyauuin B ceTv npueepeHa Ha puc. 5.

B coctaB UCTOYHMKA BXOQAT:

koHTponnep DD1 (PIC16F873);

e CXEMa CBfi3¥ C BHELLHWUM ynpaBneHem Ha
tpaHauctopax VT1, VT2 u ontpoHax DA1
DA2;

e crabunusarop +5 B DA3 (LM78L05);

e CynepBv30p (MOHWUTOP) NUTAHUA KOHTPON-
nepa DA4 (1171CN42);

o Cxema (hopMmpoBaHMs MMNYNbCOB yNpaB-—
neHns cunoebiMu Kntosamm DD3;

o cxema 3amTbl no Toky DD4, DAS, Tp2;

o [paiBepbl ynpasneHna CUNoBbIMY KNko4a—
mu VQ1, VQ2, Tpt;

e cunosbie kmoun VQ3, VQ4;

e BbIXOAHOW TpaHcopmartop Tp3;

o BbIXxoaHOM Bhinpsmurens VD4, VD5, L1, L2,
C24...C35;

e Cxema KoHTpons Temnepatypbl DD2 Ha
MuKpokoHTponnepe PIC12C671.
MeTounvk He cogepxut LUVM dopmimposa—

Tens, T. K. ANUTENBHOCTWM UMNYNLCOB yNpaB-

NEeHNA CUMNOBLIMM KNoYamy 3afatoTcs Npo-—

rpamMmHo. Hactota nepexknioHeHns CUNoBbIX

Kniouen BbiGpaHa paeHoi 50 kIL, 4To 0Byc—

NIOBNIEHO KOMMPOMUCCOM MeXay noTepsiMut B

heppuTax 1 NOTEPAMU Ha NEPeKNoHeHe C—

noBbIX Kroyen. NamepeHne BbIXOOHOMO Ha-
NPSXEHS NPOM3BOAMTCS C Neprofom 40 MKC,
T. €. OVH pa3 Ha Kaxnable [Ba UWKna nepe—
KnioYeHus npeobpasosartens (nofa LUKNOM
noapasymeBatoTcs fsa Nofpsf BbINOSHEHHbIX
TaKTa, B OfJHOM TaKTe OTKPbIBAETCA BEPXHUN
KMIOY NONymMocTa, B APYroM — HuxHui). 1o
pe3ynLTaTy O4epeaHoro M3MepeHUs KOHTPOI—
nep aHanu3vpyeT CUTyauuto — BENUYNHY OT—
KroHeHua U, OT HOMMHana, 3HaK OTKIIOHe—
HYS1, YBENUHMNOCH UNW YMEHbLUUNOCH 3Ha4eHne
Ug,x MO CPABHEHMIO C NPEAbIAYLWVM 13Mepe—
HWEM, Ha CKOMBKO MaMEeHMIoch 3Hauerve Uy,
3a ABa UvKna 1 T. A. AHanuaupyeTca Takxe
cTarvcTka OTKNoHeHui U, OT HoMuHana ¢
Lienbio NPOBEPKM COOTBETCTBUA TEKYLLIEro Ha—
60pa oNVTENbHOCTEN peanbHOMY HanpsXKeHUo
ceTu. MNpy HEOGXOAUMOCTH BbIBUPAETCA ApY—
ron Habop. [anee KOHTponnep BbIOGUPaET 13
Tekyliero Habopa AIUTEeNLHOCTb UMNynbca
OTKPbIBAHWS KIHOYEN, COOTBETCTBYHOLLYIO NO—
NYYEHHOW CUTyaLUK, U 3arpyXxaeTr CooTBeT-
CcTBytOLLIEe 3HaveHve B Taitmep TMRO. B 3a-
BUCUMOCTY OT TOrO, BEPXHEE UNU HUXHEe
Mnne4o nonymocTa Hago 3afencTBoBaTb, KOH—
Tponnep hopMupyeT CurHan OTKpbiBaHUs
Kno4a Ha Bbixopgax S1 unu S2 (oTpuuartens—
HbIi UMNYTLC AnuTenbHocTbio 200 He). Coot-
sercTytowmi Tpurrep MC DD3 nepekntoda—
eTcA, U ero BbIXOOHOW CUrHan oTKpbiBaeT
NOAKNIOYEHHBIA K €ro BbIxogy TPaH3uUCcTop
(VQ1 wnu VQ2). Ha HyxHoi nonyotmoTke
TpaHccopmaropa Tp1 nosenseTcs Hanpsxe—
Hue +12 B, KOTOpoe OTKPbLIBAET COOTBETCTBY—
IOLLMIA CUNOBOM KIKOY, COCTOALLIMIA U3 TpaH3n—
cropos VQ3 vnm VQ4. Korpa Tavimep TMRO
KOHTpONnepa nepenonHaeTcs, BbipabarbiBa—
€TCA CUrHan npepbiBaHns, No KOTOPOMY KOH—
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UCTOYHUKMN MUTAHMA

Tponnep dopmupyeT Ha Bbixoge SOF curHan
cbpoca Tpurrepos DD3. Mocne cbpoca Tpur—
repa TpaH3uCTop fipainBepa 3aKpblBaeTcs, HTo
BbI3bIBAET 3aKpblBaHWe CUIOBOTO Kntoya. [a—
nee npoLecc NoBTOPSETCH yxe AN Apyroro
nneva nonymocta € ToW Xe ANUTENbHOCTbIO
MMMNyNbCa OTKPbIBAHUA KNKOHa, nocne 4Yero
OfIH LWKN paboTbl Npeobpa3osarens 3aBep-
LwaeTcs. 3aTem BbINMONHAETCS ELLE OAUH LMKI
C TEMMU XE ANUTENBbHOCTAMW UMMYNbCOB Y-
paeneHvst 3a Bpems ABYX LMkioB ALIM koH-
Tponnepa nNpov3BOAUT U3MEpEHNe HOBOIO
3Havenus U, .. Mo OKoH4aHUy BTOPOro LnK—
na KOHTpOsfep BHOBb aHANM3UPYET CUTyaLmio
1 BblIGUPaeT HOBOE 3HAYEHWE LIMTENbHOCTU
MMMNYNbCOB YNpaBfeHUs Ha cnepyrouive asa
umKna.

TokoBas 3awuTa paboTaet cnegyowmm
06pa3oM. 3a Bpems, Korfia CUIoBOI KoY OT—
KPbIT, 4EPE3 NEPBUUHYI0 0OMOTKY TpaHChop—
martopa Toka Tp2 npoTekaeT UMNyNbCHbIN TOK
BbIXOOHOro TpaHcgopmaropa Tp3. PasHono-
NSipHbIE UMMYNbChl, aMNNUTYAA KOTOPLIX NPO-
nopLMoHasnbHa 3TOMY TOKY, CHUMAIOTCA C BTO—
pYyHBIX 06MOTOK TpaHcdopmatopa Tp2. C
nomoubto anogos VD2, VD3 3T MMMynbChbl
npeobpasytoTcs B NocnefoBaTeNbHOCTb MO~
NOXMTENbHBIX UMMYNBLCOB ¥ MOAAKOTCA HA BXOA
komnapatopa DA5. Mpu npeBbilLeHn Nopo—
roBOro YpOBHA KOMMNapaTop BbipabatbiBaet
CWrHan, KOTOpbI NepeknioyaeT Tpurrep 3a—
WKTBI Ha anemeHTax mukpocxembl DD4. Mpu
NEPEKIIOYEHUN TpUITepa 3atumThl Ha Bxodb! R
Tpurrepos DD3 nopaetca nor. 0, KoTopbIn
cOpacblBaeT 3Ty TpUrrepbl Ao npuxoga M-
nyneca cépoca SOF. Tem cambiM UMNYNbC
ynpasneHus Kniovamm obpbiBaeTcs, U CooT—
BETCTBYIOLLMIA KNtoY 3akpbiBaeTca. OpHoBpe-—
MEHHO C NepeKnioYeHeM TpUrrepa 3aLLuTbl B
KOHTponnep Bbigaetcs curian OVER, coo6-
LLi@IOLLMIA O TOM, YTO B laHHOM TakTe 6bina ne—
perpy3aka no Toky. KoHTponnep nposepseT Ha—-
nnyYmMe 3TOro curHana B kaxmaom TakTe. [pu
3ahvKepoBaHHON neperpyske nepeq Bbloa—
yein curHanoB S1 unu S2 KoHTponnep copa-—
CblBaeT Tpurrep neperpysku curHanom SE.
Curvan OVER wcnonbayetcs gna cratmetu—
yeckon 0bpaboTku neperpy3kn. Ecnu nocne
TeKyLLero TakTa 3adukcupoBaHa neperpys-
Ka, KOHTpONNep MHKPEMEHTUPYET cneumanb—
HO BbiAENEHHbIA perucTp neperpy3ok. Ecnu
neperpysku He 6bIno, PerncTp neperpysok
LeKpeMeHTUpyeTCs (Npy HeHyneBoM copep-
XWUMOM) UnNK OcTaeTcs nycTeiM. Yucno, xpa-—
HSLLEeCs B peructpe neperpysok, aHanuav—
pyeTcs nocne Kaxgoro ero uHkpemerta. Ecnu
3TO YMCNO NPEBLILLIAET HEKYIO NOPOroBYyIO BE—
NWYKHY, TeHepauus UMMNYNbCOB ynpasneHus
npekpaLLaeTcs, BblAepXuBaeTca naysa B Te—
yeHum 0,3 ¢ 1 NPOU3BOAUTCH Nepesanyck Uc—
TouHuKa. MopgobHbI MeTon aHanusa neperpy-
30K NO3BONSAET KOHTPONNEepy AOCTOBEPHO
oTNM4aTh Neperpy3ky Ha nepexofHbix npo-
Lieccax OT IefCTBUTESIbHOM Neperpysku no Ha—
rpy3ke (MOLLHOCTH).

Ha mukpokoHTponnepe DD2 PIC12C671
BbINONHEHA CXemMa KOHTpONs Temnepartypbl 1
HanpsxeHus cnyxe6Horo nutaHua +12 B.
MuKpokoHTponnep noovepefiHo uamepset
HanpsPKeHWs Ha aatumkax Temnepatypbt DAB,
DA7 LM235 (anHanor — KP1019EM1) n Ha-
npsixeHue cnyxebHoro nutanus. JaTyvku
TemMnepaTypbl KOHCTPYKTUBHO PasMeLLieHbl Ha
paguatope BO6NU3N CUNOBLIX TPAH3UCTOPOB

VT3, VT4 1 gnogoB BbIXOQHOTO BbINPAMUTE—
ns VD4, VDS. MNpu Bbixoae M3MepseMblx Ha—
NPsXEHUIA 32 JONYCTUMbIE NPeRenbl MUKPO—
KoHTponnep DD2 BblpaeT B OCHOBHOM
MukpokoHTponnep DD1 curHan 3anpeta pa-
60Tbl EN2 (nor. 1). Ewe oguH curHan sanpe-
Ta paboTbl EN1 Bblgaercsa 13 uctouHmka cny—
XeOHOro MUTaHus, rae ocyL|ecTBiseTcs
KOHTPONb HanpsXeHUs NUTatoLLEN CeTu.

Ha tpaHaucTtopax VT5, VT6 v ontonapax
DA1, DA2 BbINONHEH MHTEPdENC BHELLHEN
cesau. Mpotokon ceasn — USART co cko-
pocTbto obmeHa 19,2 k6op. JInHua ceAsn
(HasBaHHas aBTopamu RST) onpobosaHa B
pasnnyHbIX NPUMEHEHURX, B TOM Yucre B
NPOU3BOACTBEHHBIX YCNOBUAX, KOrAa B Of-
HOM ¥ TOM XX€ MOMELLEHUN K OQHON NUTaKo-
LL{eN CETU NOAKNIOYEHO HECKOSBKO UMMNYNb—
CHbIX UCTOYHUKOB NUTAHWUS C CyMMapHOM
MowHocTbio 10 20 kBT, MolHble Harpesa-
TENW C TUPUCTOPHBIM YNpaBneHeM, Haco—
Cbl 1 NpoYee cunosoe obopyaosaHue. laxe
6€3 1CNoNb30BaHUsA KOHTPONSA [OCTOBEPHO—
CTV obMeHa faHHbIMU 1 6e3 NPUMEHeHUs
caMmokoppekTupyrowmxcs kopos, RST-nu-
HUs obecneynBana HaflexHyl CBA3b Ha
pacctosHue o 200 m.

Paborta nuHWM HanomuHaeT paboTy Tene—
thoHa. «MuHycoBas» WKHA NMHAM — O6LLMI
NpoBOf, «NKCOoBas» — CUrHaNbHbIA. Cur-
HanbHbIA NPOBOA NUTAETCA OT UCTOYHUKA
+12 B ¢ orpaHuyeHneM Toka 50 MA, npudiem
BpeMs cpabaTbiBaHWUA U BOCCTaHOBIIEHUA
CXEMbl OrpaHUyYeHns Toka He npesblaeT
0,5 mkc. Mpu nepepaye nor. 1 nnHWA octa—
eTcs B ucxogHoM coctosHuu. Mpu nepepave
nor. 0 NUHWA 3aMbIKAETCsi TPAH3UCTOPHbLIM
kntodom VT5. Mpu aTom cpabaTbiBaeT cxema
OrpaHUYEHUs TOKa NUHUKU, U HanNpsXeHne Ha
nuHum napaet go 1 B. Ha TpaHaucTtope VT6
BbINOMIHEH OrpaHuyMTEND TOKa Knoya VT1.
TOK orpaHuyeHus NpeBbILLAeT Makcumasb—
HbIA TOK NHMK Ha 20...30 MA. Bnarogaps
60bLLIOMY TOKY KOPOTKOrO 3amblkaHua He—
NocpeacTBeHHO oT RTS-nuHUM MOXHO nn-
TaTb MafiOMOLLHbIE YCTPOCTBA C OAHOBPE—
MEHHBIM yNpaBneHMeM 3TUMKU YCTPOCTBAMU
OT 3TOW Xe NUHUW.

McnbiTaHust ONUCaHHOMO UCTOYHMKA NOKa—
3anu, Y4To aMNMTyaa HU3KOYACTOTHBIX MyNb—
cauuin BbIXOQHOTO HaNPSXXeHUs Npu nepe-
MEHHOI Harpy3ake He npesbiwaeT 150 MB, 4to
0Kasanocb BMNOMHE NPUEMSIEMbIM C TOYKM
3peHUs KadecTBa M3obpaxeHus Ha Tabno. K
HepocTaTtkaM MCTOYHUKA crefyeT OTHeCTU
Hanu4yue nynbcauuii amnauTyaow nopsgka
50 MB npu oTCyTCTBUM Harpysku u akyctu-
YECKUIN WyM HeppuTOBbIX CEPAEHHNKOB Bbl—
XOAHbIX TpaHcthopMaTopoB 3a CHET MarHu—
TOCTPUKLUMOHHOIO adhdekTa.

OkoH4anme cnegyet

C. 3a6onorckum,
zabolot@kapella.gpi.ru

Jlutepatypa:

1. C. 3abonotckm, 0. Bnagnmmpos. Vic-
110/1b30BaHNe MUKPOKOHTPOINEPOB (PUPMBI
Microchip B nMnynbCHbIX MCTOYHMKAX NNTa—
Husi. — CxemotexHuka, 2001, Ne 7, ¢. 12—
16, Ne 8, c. 14, 15.

MUKPOKOHTpOJINEpbI
no LeHe TpaH3ucropa
(BCe MMKPOKOHTpONNepbI
BbINOMHEHbI B
NPOMBILLIEHHOM
TemMnepaTypHOM pexume
-40...+85°C npu coxpaHeHun
MWHUManLHOW CTOMMOCTH)

OQHOKpaTHO
nporpaMmmmupyembie, Maco4Has
namaATb (BKNO4an
6eckopnycHoe ucnomnHexnume),
FLASH

waeansHbl ans
npunoXxeHui, rae Tpedyercs
ynpasnenue XKW
(MmukpokoHTponnepsi S3P8235
S3F8245 n S3P82xxx cepum co
BCTPOeHHbIM XK-
KOHTPOJUIEPOM) U rae HYXHbl
rwbkas cucrema,
MWHUMaNbLHOE KONWYecTBO
nopToB BBOAa-BbLIBOAA NpU
AOCTaTOMHO MOLLHOW
nepucepumn B Buae AL,
Taumepal/cuyetumka n LLNM-
Bbixoaa (S3F9444 v S3F9454
cepusi C KONM4eCTBOM
BbiBOAOB MeHee 20)

obnacTtu npUMeHeHun:
aBTO3MEKTPOHUKA
CBA3b
n“3mepuTenbHas TeXHUKa
npeobpa3oBarenbHas TeXHUKa

cneyuansHas nporpamma
no npefocTaBneHuto
OT/Iaf04HbIX CPeACTB

cywectBeHHo bonee Hu3kue
LeHbl, yem y Microchip n Atmel
npu CxofHo nepudgepun

A v kPO

000"MAKPO TUM

111141, Mocksa

3enexbiti npocnekr, 2/19 Proyerrd
Ten.:(095)306-0026/4721/4789
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ANALOG

DEVICES ADuC814

3akoHYeHHas cucrtema cGopa AaHHbIX
Ha OAHOM KpucTanne

ANALOG DEVICES ocBoun cepuiiHbIH BBINYCK
YHHUKAJILHOW MHKPOCXEMBI, COBMELIAIOUIEH Ha OIHOM
KpucTamne 6-kaHanbHeii 12-paspsinusiit AL, nsa 12-
paspsanHbeix LIAII, MCTOYHMK ONOpPHOro HampsHKEHHS,
aTYUK TEMIIEPATypbl OKpPYXXaloleh Cpeabl, MHKpO-
koutpomnep 8051, FLASH-namaTe u  CXeMbl
MOHHUTOPHHIA MUTAHHS.

OCHOBHbI€ XapaKTepPUCTUKMU :

nuranue - 3B unu 5B

BO3MOXHOCTb MUTAHHs OT TOKOBO# et 4-20 MA
MHKPOKOHTpOJUIEP - CTaHAapTHbIH 8X51

namsTh niporpamm - 8kGaiit (FLASH)

namsTh JaHHBIX - 640 GaiiT (FLASH), O3V - 256 Gaiit
2 nocnenosatenbHbix nopra (UART+SPI)
TeMrepaTypHslii anana3soH : ot -40°C no +125°C
kopriyc TSSOP, 28 BriBo10B

ococoooo0O0o

EVAL-ADuC814 - Craprep-Kut niara, MOAKIIOYaeMas K
KoMIbloTepy; G0k nMuTaHus; nporpamMmuoe obecrieuenue (accembiep,
CHMyNIATOp, 3arpy3uuk, OmIaauuk, C-KOMNMAATOpP);, MoOJIHas
JOKyMeHTaLus; MHKpocxembl ADuC814.

apnoper . CTPYyMEHTH
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SRCODEVICES
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ODULIMANbHBIA ANCTPUBLIOTOP KOMMAHUW

16-PA3PAAHbIE MUKPOKOHTPOJIIEPDI
M16C/62 U M16C/80

BbicokoahdekTrBHOE SAPO, NPOrpaMmHas CoBMeCTUMOCTb
BHYTPM cemeincTBa, 91 kOMaHAa, TakToBas YacTota 16 ML
v 106 komana, 20 Miy (M16C/80)

128K...256K ROM (Hanuuve Flash sepcun), 3K...20K RAM
ALN: 8 vnm 10 kaHanos no 10 6ut; LUAN: 2 kanana no 8 6ut
MNporpammuposaxyie no RS-232C; po 87 nuHun
nporpaMM1pyemoro BBoAa/BbIBOAA

6 BLIXOAHBIX 1 5 BXOAHBIX 16-6UTHBIX TaliMepos

« 3 UART 1 2 CMHXPOHHBIX NOCNEA0BaTeNbHbIX KaHana

.

[ [ Naware | ropru | Ut B | Tun namamm |

I nayko | O3Ykb | e8./sue.

M30620ECFS 128 10 87 27-55 EPROM
M30620SFP - 10 47 2.7-55 ROMLESS
M30621ECGP 128 10 47 27-55 oTP
M30622ECFS 128 5 87 27-55 EPROM
M30622ECGP 128 5 87 27-55 oTP
M30622SFP - 3 47 2.7-55 ROMLESS
M30623ECGP 128 5 47 27-55 oTP
M30624FGGP 256 20 87 5 FLASH
M30624FGLGP 256 20 87 33 FLASH
M306NOFCTFP 256 10 87 5 FLASH
M30800FCFP 128 10 85 27-55 FLASH
M30803FG 2" - o ~T FLASH

BecnnarHo npunaraetcs MO, Brniovatolee C+ KOMMIMAATOPDI

Centudukar ISO 9002:94 Ne POCC RU. 1C46.K00014
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NCTOYHUKU MTUTAHNRA

(OxoHuyaHue. Hauano — N27/2002)

CeTeBble 0OPATHOXOAOBbLIE UCTOYHMKM NMUTAHUSA
Ha mukpocxemax cepum TOP22x

kavecTBe anopa VD3 ucnonb3oBaH peKOMEHOOBAHHbIA AMOf

BYV26C cmpmel Philips (1 A, 600 B). BnonHe npumenum nto—

60V 6bICTPOLENCTBYIOWMIA ANOA Ha HanpsxXeHne He MeHee
Umax € 3anacom u Tok 1 A, Hanpumep KO247T, KA2470, KO257B—
K02570, KO258B—KAO2580 [8].

Llenb R2C6 ofiHo3HauHO onpepeneHa uarotosutenem TOP22x,
koHgeHcaTtop C6 — no60oi OKCMAHBINA antoMUHUEBLIN (aBTOP UCMONb—
3oBan K50-35).

O Bblbope 3nemMeHTOB 06paTHOM CBA3W NOrOBOPUM HECKONbKO
no3sxe.

[ns BbliGopa BbINpaAMUTENbHOro Avoaa VDS HyxHO 3HaTh Npykna-—
AblBaemoe K Hemy obpaTHoe HanpsxeHe Uy p.. Ero MoXHO paccum-
Tarb no hopmyne:

Uyps = Uyax/k+Ugyr = 353/9+14,5 = 53,7 B.

B [3] pekomerpoBaHo ycTaHaenmeath B kadectse VD5 avop LWot-
TKM C 3anacom Mo 06paTHOMY HanpsKEHWIO U AONYCTUMbIM TOKOM B 3
pasa Gonblue BbIXOAHOrO (B AaHHOM cnyyae Ha 60 B u 15 A). Cpeau
LOCTYNHbIX 6blna BbibpaHa OTHOCUTENBHO Hefoporas coopka SR1660
u3 OBYX AMOMOB Ha HanpsixeHue 60 B u Tok kaxpgoro auopa 16 A.
BronHe nopoipyt aHanoruyHble c6opkn KABG36AC (60 B, 15 A),
KO270BC (75 B, 7,5 A), KO271BC (75 B, 10 A), KO272BC (75 B,
15 A) [9]. MpymeHsTb anoab! Ha GonbLuee 06paTHOE HanpsXXeHue He-
LenecoobpasHo, NOCKONbKY ASIf HUX YBENWYMBAETCA NPsMoe nape—
HUE HanpsXeHus.

KonpeHcaTop tunbtpa C8 ycTaHaBNMBaeTCH MCXOOs U3 eMKOCTU
He meHee 330 Mk®D Ha 1 A BbIxogHOro Toka [3], 04eHb XenaTenbHo —
C MarnbiM nocnegoBaTenbHbIM CoONpoTuBNeHnemM (cepuit LZ). U3-3a
OTCYTCTBMS| TaKOTO KOH[EHcaTopa aBTOPOM YCTaHOBMIEH KOHAEHCa—
TOp O6LEr0 NpUMEHEHWS hupMbl Trec. Pabodee HanpsXxeHue KoH-
[leHcaTtopa [OMKHO NpeBbllaTh BbIXOOHOE HE MeHee, YeM Ha 25 %.

O6parHoe HanpsxeHue ans guoda VD4 paccuntbiBaeTca aHano-
TMYHO:

Uyps = UpaxN3/IN1+U, = 353x9/90+12 = 47 B.

3pecb Takxe xenaresnbHO ycTaHoBUTL Auop LLoTTkm ¢ 3anacom
no HanpsxeHuto. Mcnonb3osaH SR106 (60 B, 1 A), nopoinpet MBR160
C Temu Xe napameTpamu unu obbldHbI avop 1N4148, KO509A,
KO510A, KO521A, KA5226.

EmkocTb koHaeHcaTopa C7 3apaHa pasHon 0,1 MKD.

Llenb crabunusaumm BbIXOOHOrO HanpsxeHus Ha Mukpocxeme DA3
cobpaHa no cxeme, PEKOMEHAOBAHHOM uarotosutenem. HommHan R10
yBenu4yeH oTHocuTensHo ctaHpapTHoro 200 Om. Mo-suanmMomy,
peKkoMeH0BaHHbIN u3rotoutenem peauctop 200 OM cnyxut Ha-
YanbHON Harpyakow npeobpasoBaTtens Ans paboTbl HA XONOCTOM
xopy B paHHoM npeofpasoBaTene xopollen HavanbHOM Harpys-—
KO ABNAKOTCA Lenb CTabunusaumy BbIXOAHOMO TOKa N BEHTUNATOP
M1. O HasHayeHuM 1 BbIGOPE ApYruX 3NEMEHTOB pacckasaHo npu
onucaHum puc. 13, 6.

ONTpoH BOMKeH 6bITb C OAMHOYHBIM (He COCTaBHbIM) hOTOTpaH-
31CTOPOM W [OMyCKaTb BXOAHOW U BbIXOAHON Tokn o 10 mMA. Uc-
nonb30BaH CABOEHHbIN onTpoH CNY74-2, ero ote4ecTBEHHbLIM aHa-
norom sensetca AOT1016C.

Bropov kaHan ontpoHa paboTaeTr B CcTabunusaTope BbIXOQHOTO
Toka. PeavcTop R5 sBnsieTcA TOKOM3MEPUTESNbHBLIM, NafeHue Ha—
NpsiXeHye Ha HeM Npu BbIXOBHOM Toke 5 A coctaenset 0,2 B, pac-
ceuBaemas moyHoctb — 1 BT. OH n3rotosneH u3 Yetbipex napasn-
NenbHO BKMIOYEHHbIX OTPE3KOB BbICOKOOMHOrO nposoga ot
NPOBONOYHOIO PE3nCTopa, U30rHYTLIX B BiAE 6YKBbI M U BrasHHbIX
B OTBEPCTUS NeyaTHOW nnartbl.

[ns Toro, 4To6bI NOAHATL HaNpsxeHue Ha RS [o nopora OTKpbl—
BaHwA TpaHaucTopa VT1, ucnonb3oeaH genutens VD6, R7, R8. [ivon
VD6 Takxe ocyLlecTBseT TemnepaTypHyo KoOMNeHcaumio noporo-
BOro HanpsbxeHusi TpaHauctopa VT1. Tok yepes penvtenb BbibpaH

MCXOAs U3 TOro, YTO OH AOMKEH MPEBbILATL MAHUMASTBHO HEO6X0—
OMMbI TOK Harpy3kyM MUKpOCXemHoro craéunusatopa DA2, coctas-
naLwwmii okono 2 MA. HasHauenue peauctopos R4, R6 v KonpeHca-
Topa C9 Takoe xe, kak 1 cootB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>