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DVP-S DIDO

Mooynu ouckpemnulx 6x0006/6b1x00086 07151 Komponepos Delta DVP cepuu S

PykoBOACTBO MO IKCILIyaTAIMH

& BuumMmanue

v’ Tlepex WCHONB30BAaHWEM  MOIYJICH  JUCKPETHBIX  BXOJOB/BBIXOJOB  BHHMATEIHHO
03HAKOMBTECh C JaHHBIM PyKOBOJICTBOM.

v TIoaKIIOUeHNE M OKCIUTYaTal[Mi0 MOJIYJIEH BXOMOB/BBIXOJOB JODKEH OCYIIECTBISTH TOJIBKO
KBaJM(DUIIMPOBAHHBIN ITEPCOHAT.

v' JlanHoe PyKOBOACTBO COAEPKHUT HWH(POPMALMIO TII0 OSJIEKTPUYECKON Creru(pUuKaIyy,
KOMITOHOBKE, YCTAaHOBKE U TIOJKITFOUEHUIO.

v' Moaynu BBIYCKAIOTCS B HE3ANIMIICHHOM KOPITyCe, IO0ITOMY HEOOXOJUMO CTPOro
coOironaTh TpeOOBaHUS K MECTY YCTAaHOBKH, KOTOPOE JOKHO OBITh CBOOOJTHBIM OT IBLIH,
BJIQXKHOCTH, JJICKTPUUYCCKUX TMOTCHIIMAJIOB M BUOpammii. Takke, HEOOXOAMMO 00ECTICUHUTH
3aIIUTy YCTPOMCTBA OT JIOCTYINA HEKBATH(PHUIIMPOBAHHOTO IMepcoHana (T.e. mKad MOIKEH
3aMMpaThCs Ha CHCIUATBHBIA KITF0Y). B MpOTHBHOM cilydae MOXKET MPOU30UTH HeoOpaTumast
nopya u3Iemusl.

v' Hu B KoeM cilydae He MOJCOEIMHSINTE KO BXOJaM M TPAH3UCTOPHBIM BBIXOJAM MOIYJICH
nepeMeHHoe HampspkeHue. llepen momadeil muTaHus eiie pa3 BHUMATEIBHO MPOBEPHTE
MOJIKJIIOUEHHE.
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1. O01mas 4acTh

1.1 Haznauyenue mopay.Jieit

YerpoiictBa tua DVP-S DIDO sBisroress MOayasiMu paciivperust s KoHTposuiepos Delta DVP
cepun  S. Moaynmu TNPUCOEAMHSIOTCS HEMOCPEICTBEHHO K LEHTPAIbHOMY IPOLECCOPHOMY
YCTPOMCTBY (KOHTPOJUIEPY), U MPEIOCTABISIIOT JONOJHUTENbHbBIE TUCKPETHBIE BXOABI U BBIXOAbI K
yxe umeromuMmcs Ha LITY. Moaynu pacupenust He TpeOyIOT OTIAENBHOTO NMUTAHHUS U HE MOTYT
ncroab3oBarbes 6e3 LIITY.

1.2 MapkupoBka

PacwudpoBka wunbamka

HawnmeHoBaHue mogenu

——([ MODEL DVP4ESPIUIR
Hanpspkerue nutanms —=—| | POWER INRUT 24Vde 2W
CneLl.Vld)VIKaLu/IH BbIXO4 0B —_— DUTPLT MOOEL © A /&4 Ve & 711 218 A
CE
Wtpux-kozi, No. cepum, Bepcuss  —am (NENA A
TE<3 17 200 5 =liC
DELTA ELECTRONICS, ING MADE IN XXXXXX
PacwudpoBka Mogenu/CepuitHoro Homepa
pvrOOOOOO0O 2 165P1TR O T &£ 1500D1
Cewmenctso DVP ._—I_ Bepons: —]:c Howmep nsgenus
To4kn (BXOAbI+ BbIXOAbI Hepens Bbinycka
Tan's R: Pene lop BbINycka (2005)
T: TpaHaucTop 3aBop-usrotoutens (Taoyuan)
Tun Mogenu N:Het BbiIxogoB Homep Bepcun

M:Mopynb BxopoB 4 HasBaHune moaenun

N:Mopynb BbIXo40B 11:Mutanne DC

P:Mopgynb Bxoao0B/BbIXOA,0B 12:MutaHne AC

1.3 KomMnoHoBka

25.20

DVP

[T L TR

3.00 J_L@ @ 90.00@ @,.. 3.00
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. HammenoBanue mogenu

. 3aBOJICKOH IIIUJILIUK

— O 00 1NN W~

. I/IHI[I/IKaTop IOHMKCHHOT'O HAITPSXKCHUS U TaHUA

. llITpIpex MexaHWYECKOW (PUKCAITMA MOTYIIS
. KiieMMBI BXOI0B/BBIXOI0B

. Kimunica st pukcarnum na DIN-peiike

. l'He3mo Mexannueckoii puxcammuu

. 3amenka GuKcanuy MOAYIS C IPYTHM MOAYJIEM
. Yrnyonenue mog DIN-petiky
0. I'ne3no ¢ pa3beMoM 7151 HOAKITFOUEHUST MOAYIS

1.4 Koin4ecTBO BX00B/BBLIX010B

Moneinb Kom5o Bxonut Tom Kom-50 Boxont Tom Pasmepsnr (M) Bec (rp.)
DVP08SP11R 4 4 141
DVP16SP1IR 8 8 pere 162
DVPO8SP11T 4 DC NPN/PNP 4 TPaH3UCTOP 136
DVP16SP11T 8 8 NPN 154
DVP16SP11TS 8 8 tpansuc. PNP 151
DVP08SM10N 8 100~120 VAC 0 HET 25,2 x90x 60 141
DVP08SM11N 8 0 HET 162
DVP16SM11N 16 DC NPN/PNP 0 HET 146
DVP0O8SN11R 0 HET 8 pene 136
DVPO8SNI11T 0 HET 8 tpanzuc. NPN 154
DVPO6SN11R 0 HET 6 pene 200

2. Cnennduxanus

2.1 DnexTpuyeckas cnenupuKANUs

HaHpSI)KCHI/IC IIUTaHUsA

24V DC (-15%~20%) ¢ 3a1uToii OT NeperoIFOCOBKH

3ammTa OT KpPaTKOBPEMEHHOU
MOTEPY MMUTAHUS

IIpu npomagannu nuTaHus He OoJiee, YeM Ha 5 CEK., yCTPOHCTBO COXPaHUT
paboToCcrocoOHOCTh

[Torpebnsiemass MOIITHOCTh

2 Bt

COHpOTI/IBJ'ICHI/ISI H30JIAIHN

ceeitie 5 Mowm, (Bce Bxozb! k 3emiie — 500 VDC)

TTomexoycTOMYHUBOCTH

ESD (IEC 61131-2, IEC 61000-4-2): 8 KB Bo3sayIusslii pa3psi

EFT (IEC 61131-2, IEC 61000-4-4): JIuaus tmranus: 2 KB, nuppossie
Bxoabl/BeIxonsl: 1 KB

aHaJIOT W CBA3EL BXOAEI/BEIxonsl: 1 KB

3aryxarolias KojaeOaTe/IbHas BOJTHA:

munus mutanus: 1KB, mudpossie Bxoms/Berxons: 1KB
RS (IEC 61131-2, IEC 61000-4-3): 26MHz ~ 1GHz, 10 B/m

3asemieHue

Juamerp kabenst 3a3eMJIeHHS JOJDKEH OBITh HE MEHBIIETO CEYCHHUs, YeM
kabenn ¢asel m HeWTpanw. Eciam COSTUHSIOTCS HECKOIBKO YCTPOMCTB,
HEOOXOMMO MPOCIIEANTh, YTOOBI OHH BCE OBUIH 3a3¢MJICHBI

Bremnss cpena

Pabota: 0°C ~ 55°C , 50% ~ 95% OTHOCHTEILHON BIAXXHOCTH, CTCICHb
3arps3HCHIS 2
Xpanenue: -25°C ~ 70°C, 5% ~ 95% oTH. BIaXXHOCTH

BubpoycroitunBocTb

CootBerctByer  cranmapram: IEC61131-2, IEC 68-2-6 (TEST
Fc)/IEC61131-2 & IEC 68-2-27 (TEST Ea)
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2.2 TloTpebasieMasi MOITHOCTH

DVPO8SP11R 1,5 Bt
DVP16SP11R 2,0 Br
DVPO8SP11T 1,5 Bt
DVP16SP11T 2,0 Br
DVP16SP11TS 2,0 Br
DVPO8SM10N 1,0 Br
DVPO8SM11N 1,0 Br
DVP16SM11N 2,0 Br
DVPO8SN1IR 1,5 Br
DVPO8SNILT 1,5 Bt
DVPO6SN1IR 1,5 Br

2.3 XapaKkTepuCTHKH BX0J10B

IMTapametp

Tun DC

Tun AC

Twun Bxona

DC PNP mm NPN

Bxonnoii nmmenanc

14,5 kOm/50 'y, 12xkOM/60 I'ny

Hanpspxenue/Tok

24 VVDC/5 MA

85~132 VAC/50~60 I'u
9,2 MA, 110 VAC/60 I'y

KOMMyTaIII/IOHHLIe
YPOBHH CHUT'HAJIa

BKJII0YeHHUe 1pH yposHe Bhime 16 VDC
BBIKJIIOYEeHHUE Npu ypoBHe Hxe 14,4 VDC

BKJIIOYeHHe 1pH yposHe Bbinie 80 VAC
BBIKJII0oYeHue npu ypoBHe Huke 30 VAC

Bpewms oTkinka

ITo ymonuanue 10 mc (HacTpanBaemblit
nuana3oH 0~15 Mc, cenuanbHbIe PETUCTPEI
D1020 u D1021)

BKJIFOUEHHE 15 MKC
BBIKJIFOUeHHE 20 MKC

W3onsauus nenu

OIToIapa

Nuanukanms

IIPpU 3aMbIKAHWHW KOHTAKTa BKJIIIOYACTCA CBCTOAUO/

Makxc. Tox BBIKJL 1,8 MA | 2 MA
2.4 XapaKTepuCTHKH BBIX010B
[TapameTp/Tum BeIXOHA Penelinplii 0OBIYHBIN Peneiinplii cumoBoit Tpan3ucTopHbIi

Makc. Tox

1,5 A/1 Touka
5 A o0miast Touka

6 A/1 Touka

55° C 0,1 A/1 Touxa,
50° C 0,15 A/1 Touxa,
45° C 0,2 A/1 Touxa,
40° C 0,3 A/1 Touka

Makec. HapAKCHUC

250 VAC, menee 30 VDC

250 VAC, menee 30 VDC

30 VvDC

Makc. Harpy3ska

75 BA uHIyKTUBHAs
90 Bt pesuctuBHas

240 BA unaykTUBHAS
150 BT pe3uctuBHas

9 Bt

Bpewms oTtkinka

ok. 10 mc

ok. 10 mc

BKJIIOUEHUE 15 MKC
BBIKITIOUEHHUE 25 MKC
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3. YcTaHOBKA M MOAKJIIOYEHHE

3.1 PacnosioskeHue CHTHAJBbHBIX KOHTAKTOB Ha JIMIEBO CTOPOHE MOIYJIel paciIMpeHust

DVPO8SM1IN DVP08SM10N DVPO8SN11R/T DVP16SP11TS DVP16SM11N

o 505 o o o - o e =] R
o X0 o %0 o o =] X0 o Fi]
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3.2 Coopka moayJiei B OHY CHCTEMY

YcrpolicTBa, paccMaTpuBacMble B TaHHOM PyKOBOACTBE, SIBISIFOTCS MOIYJIBHBIMH M COCIHHSIOTCS
MIOCTIeIOBATENIFHO OJHO C IpYruM B TpeOyemoii koHpurypauuu. [lepBsiM B KOHPHUTypanuu Bcerna
UJET IEHTPAIbHOE MPOIECCOPHOE YCTPOUCTBO (KOHTpOJUIEP), 6€3 KOTOPOTrO MHUCKPETHBIC MOIYITH
pacuupeHuss paborarb He MoryT. OTIOenpHOro NHTaHUS s MoAylaed He Tpelyercs
(ocymiecTBiIsIeTCS TT0 BHYTPEHHEH IIIMHE OT KOHTPOJIIEPA).
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Huxe npueneHa nomarosasi IpoLeaypa COEAUHEHUS MOAYIIEH APYT C IPYrOM.

Hlar 1 lar 2

CHHUMHTE TIPU TOMOIIH OTBEPTKHU 3armymiky ¢ | [lonHuMHTE Ipy MOMOIIM OTBEPTKU (PUKCHUPYIOLTHE
pazbeMa BHYTPEHHEW IIUHBI. 3allleJIKU Ha BEpXHEW U HUKHEH CTOPOHE MOIYIISL.

Mlar 3 Mlar 4

Bceraste 10 yrnopa HalpaBJIAOIHUC IITHIPEKA OHYCTI/ITC (I)I/IKCI/IPYIOH_[I/IC 3allCJIKH Ha BerHefI u

Ha KOpITyce OAHOTr0 MOy (KOTposuiepa) B HUKHEH CTOpOHE MOJTYIIS.
OTBEPCTHS HA APYTOM MOJZYIIE.
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3.3 YeranoBka coopku moayJeii Ha JIMH-peiiky

Monynu MOKHO ycTaHOBUTH Ha ctanaapTHyto [\H-peiiky 35 mwm. Ipu
MOHTaXe COOpKy MonayJaed HeoOXOIUMO 3aKpenuTh OOKOBBIMU
¢dukcaropamu, 4ToObI HCKIIIOUUTH UX nepemerienue no JIMH-peiike u
HapyLIeHUE KOHTaKTa MEXJly COeIUHUTEIbHBIM IIPOBOJIOM U KJIEMMOH.

Hns ycranoBku cOopku moxpyneir Ha JIMH-peliky HeoOxomumo mpu
MIOMOIII OTBEPTKH BBIIBUHYTh (PUKCATOPHI Ha HWXKHEW CTOPOHE BCEX
Monyner, yctaHoBuTh cOopky Ha JIMH-peiiky u 3amenkHyTh
¢uKcaTopsl Ha MECTO.

AN

N\
. O
Uto0bl CHATH cOOpKY MOmyneil, HEOOXOAMMO MPHU TMOMOIIH OTBEPTKH § |

BBIZIBUHYTH (PUKCATOPHI U CHATH cOopky ¢ JIMH-peiiku. 5 |ovel o

[Ipu ycraHoBke yOeaWTech, YTO BOKPYr COOpPKH MOIYJEH OCTaBIICHO MPU

CcBOOOIHOE MPOCTPAHCTBO JIJIs OXJIaxKaeHus He MeHee D=50 mm ¢ kaxmoit
cBOOOIHOM CTOPOHBI, KaK MOKa3aHO Ha PUCYHKE CIpaBa. \ D
N

NN s

//////I//
7

3.4 Ilopsiiok nMpucBOeHUE HOMEPOB BX0aM U BBIX0JaM MoOJYyJleil pacluiupeHust

Hymepanus BXOZOB M BBIXOJOB OCYIIECTBISICTCS B BOCBMEPUYHOH cucteme. [ KOHTpOUIEpOB
tuna SS/SA/SX/SC Bxompl Ha MEPBOM MOJYJIE€ pacCIIMPEeHHs Bcerma OymyT HaumHaThes ¢ X20, a
BeIXozbl ¢ Y20. [Ina xoHTposuiepoB tuna SV HyMmepanus Ha MEepBOM MOAYJE pacUIMpeHHs Oyner
HauuHatbest ¢ X30 u Y 30.

Ecmm MOAYJIb COACPKHUT TOJIBKO BXOABI MJIKW TOJIBKO BBIXOJbI, TO HyMEpaluus YBCINIHUBACTCA TOJIBKO
COOTBECTCTBCHHO JJIs1 BXOJO0B UJIN BBIXOOOB.

Monynas DVPO8SP11R umeer 4 ¢pusndecknx Bxona u 4 BbIX0AA, HO IPOrpaMMHO Oy/eT 3aHUMaTh 8
TOYEK BXOJa M 8 TOYCK BBIXOJA, U3 KOTOPBIX cTapuine 4 He OyayT MCIIOIb30BaThCs, HO HyMEpaIHIo,
TEeM He MeHee, 3aiMyT. [loaToMy MmoJ00HBIE MOJYIHU Jy4Ille CTaBUTh B KOHIIE COOPKH, 4TOOBI HE
COKpamiarh o0I1ee TOCTYITHOE KOJIMYECTBO BXOJIOB U BBIXO/IOB.

Monayns DVPO6SM11R umeer 6 ¢usnyecknx BBIXOIOB, HO MIPOTpaMMHO Oy/ieT 3aHMMaTh 8 TOUEK,
U3 KOTOPBIX 7-5 U 8-51 OyAyT HEAOCTYIHBI (HO HyMEpAaIHIO MPH 3TOM 3aiiMyT).

B xauecTBe mpuMepa paccMOTPUM COOPKY U3 KOHTPOJUIEpA U YEThIPEX MOAYJICH PACIIHPEHHS:

IMopsinok Mogeanb KonuuvectBo | KoanuectBo | Hymepauus | Hymepanus
BXO/10B BBIX0J10B BXO/10B BBIX0J10B
MPU SS/SA/SXISC 8 4/6 X0~X7 YO0~Y5
EXT1 DVP16SP11T 8 8 X20~X27 Y20~Y27
EXT2 DVP08SM11N 8 0 X30~X37 -
MPU XTI EXT2 EXTS EXTE | EXT3 DVP06SM11R 0 6 - Y30~Y35
EXT4 DVP0O8SP11R 4 4 X40~X43 Y40~Y43
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3.5 IloakawYeHne COeTMHUTEIBLHBIX POBOIOB

JUis TIONKITIOYeHHST K TOYKaM BXONa/BBIXOJA WCIIONB3YHTE
22-16AWG  1onpk0  rHOKHE  MeIHBIE nposoma kimacca  60/75°C.
PexomennoBannoe ceuenne 1,5 kB. Mm (22-16 AWG).

|
-ﬁ: 3aTsKKy BUHTOB Ha KJIeMMaX HEOOXOAMMO OCYLIECTBISTH C
\ ycunueM He Oomee 1,95 kr/cm. Ilpoxianky CHTHalbHBIX H
<1.5mm CHJIOBBIX IPOBOJOB HEOOXOAMMO OCYIIECTBIATh B pa3HbIX

KaOeJIbHBIX KaHajaX, KOpIyca KOTOPBIX JIOMKHBI OBITH
3a3EMJICHBI.

3.6 IoakroueHne BX0A0B

Y Mopyneil BXOIbl SBJISIOTCS ONTOM30JMPOBAHHBIMU M TO3BOJIAIOT MPOTEKaTh TOKY B 000MX
HANPaBIIEHUSAX. B CBS3M C 3TUM CYIIECTBYET JBa MPUHIHUITHATIBHBIX CII0CO0A MOAKIIOYCHHS BXO0B
Ha rmoctostHHOM Toke — 110 PNP wiu NPN soruke B ipezenax oxHoi o6rieit Touku (S/S).

[pu noxakouenuu mo soruke PNP k oOrieii Touke S/S moaBOIUTCS «MUHYC» HCTOUHUKA TTUTAHUS,
HanpuMep MOJKIIOYAaEMbIX K MOAYIIO JAaT4YMKOB, a Ha BBIXOAE JAaTYMKOB COOTBETCTBEHHO
KOMMYTHPYETCS «ILTI0C» (KaK IPAaBUJIO, 3TO YEPHBIN POBON).

[Tpu moakmouenuu 1o joruke NPN k o01miei Touke S/S MOABOAUTCS ILIIOCY» MCTOYHHKA MTUTAHUS
JATYMKOB, a HA BBIXOJIE TATYMKOB COOTBETCTBEHHO KOMMYTHPYETCS «MHHYC» (B TPEXIIPOBOJIHBIX
JaT4MKax 3TO, Kak MPaBUIIO, TAK)KE YEPHBIM MPOBOJ).

Boixonpl garunkoB noakimouarotces kK kiemmam X0, X1, X2..Xn. B npexnenax omnoit Touku S/S
JOJKHBI TTOIKITF0YATHCS JaTduku cTporo oxHoro Tuma (v PNP win NPN).

CpabarbiBaHue BXOAa MOAYJISI POUCXOAUT MIPU 3aMBIKAHUW TOKOBOM IIETH:

e 1pu joruke PNP: «auiroc» MCTOYHWMKA TUTAHUS — JATYMK (KHOMKA) — BXOJHAs KJIeMMa
KOHTpoiuiepa XN — ONTPOH (CBETOAMOJ HAYMHAET CBETHTHCS) — oOmias Touka S/S —
«MUHYC» UCTOYHMKA UTaHus. [Ipy TaHHO# JIOTHKE MOJKITIOYCHUS TOK U3 00mIel ToUkH S/S
Kak Obl «BBITEKACT WJIM HCTEKAeT» K «MHUHYCY» HMCTOYHHMKA murtaHus. [lodToMy naHHas
cxema nosryaniia HazBaHue «McrokoBoiiy, mo aaria. SOURCE.

o 1pu noruke NPN: «utroc» ucrounuka nutanust — odmas Touka S/S — onTpoH (CBETOAMON
HAYMHAET CBETUTHCS) — BXOJHAS KJIeMMa KOHTposuiepa XN — JaT4uK (KHOMKA)— «MHUHYC)»
UCTOYHUKA muTaHus. [Ipu JaHHOW IOTMKE MOJKIIOYEHHS] TOK OT <«IUTIOCA» HCTOYHHMKA
NUTaHUSA Kak OBl «BTEKAeT MJIM CTeKaeT» K obmieit Touke S/S. [losromy maHHas cxema
nonyunia Ha3BaHue «CToKoBOI», mo anra. SINK.

s
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Cxema noakiarouenus mo NPN soruke

Cxema noakirouenus o PNP igoruke

SINK Mode

SOURCE Mode

+24V o

)
(@] $ o
[l S
5
| !
sis [ xo [ x1 [ x2 ks 2av oV sis [ xo [ x1 [ x

DC Power Supply

DC Power Supply

S

Sink mode

Source mode

3.7
Hanpszkenus 110 VAC)

o

oo o

46

Prox.
Sensor

{com| xo | x1 | x2

N\

DVP0O8SM10N

3.8 IloakJ/iroueHne BLIX00B

Hoaknwuenue BxogoB Moayiass DVPOS8SMI1O0N (nmpennasnayen ajsi mnepeMeHHOIo

Coenuduxanus Bxoxa 110 VAC

BXO,HHOC HapAKCHUC

85~132 VAC/50~60 I'

Bxonanoii nmmenanc

14,5 kOm/50 I'y, 12 kOm/60 I'x

BxonHoii Tox

9,2 MA nipu 110 VAC/60 T'ip

KommyTanuonHslit
YpOBEHb CUTHAJIA

Bkirouenue — 6onee 80 VAC
orxinrouenue — meree 30 VAC

Bpewms oTtxinka

BKJIFOUCHHE — 15 MKC
BBIKJIIOUeHHE — 20 MKC

W3onsauus nenu

OornToInapa

Nuanukanys

IpY 3aMbIKAHWHU KOHTAKTa
BKJIIOYACTCsA CBETOOHO

Monynu pacimmpeHuss JUCKPETHBIX BXOJOB/BBIXOAOB MOTYT OBITh OCHAILEHBI PENCHHBIMH WIN
TPaH3UCTOPHBIMHU BbIXOAaMHU. MoayinH ¢ peneiiHBIMH BBIXOJaMHU OKaHUMBAIOTCS OykBOW «R», a ¢
TPaH3UCTOPHBIM BBIXOJIOM OYKBOM «T).
Monyns DVPO6SN11R ocHamieH pene HOBBILIEHHONW MOIIHOCTH, OCTaJbHBIE MOIYIH HMEIOT
0OBIYHBIC perte (CM. CrIenn(PUKAIINIO).
Tpansucropasie Beixonbl padoraror mo NPN moruke, 3a uckmoueHunem moxyns DVP16SPIITS,
KOTOPBIN OCHAIIEH BbIXoJaMu, paboTatomumu 1o PNP noruke.
[Ipu moakIrOUYeHUH BBIXOAOB HEOOXOIUMO Jep:KaTh BO BHUMAHUU OOIIYIO TOUKY JJISI KOHKPETHOM
IpYyIIBl BBIXOJOB M €€ JOMycTUMYI0 Harpy3ky. CymMmapHas Harpy3ka BbIXO/IOB, CBSI3aHHBIX C
oTpeJieIeHHON 00I1Iel TOYKOH, He T0JKHA MPEBbIATh JOMYCTUMYIO HAarpy3Ky Ha OOIIYIO TOUKY.
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3.8.1 INoakimroueHne peIeHHBIX BEIXOIOB

Penelinbie BBIXOABI MOTYT KOMMYTHPOBaTh Kak MEPEMEHHOE, TaK U IMOCTOSHHOE HAINpSHKEHUE B
paMKax JJIEKTPUYEeCKOM crenudukanui. PeneiiHple BBIXOABI HE HWMEIOT BCTPOCHHOW IIETIOYKH
ranieHusl CKaYKOB HAIMpPSHKEHUS MPU Pa3MbIKAHUM 1ENU UHJIYKTUBHOW Harpy3ku. B cBsi3u ¢ 3Tum,
Npd KOMMYTHPOBAaHMHM WHAYKTHBHOW Harpy3ku B 00s3aT€IbHOM TOPSJIKE HEOOXOIUMO
UCIIONB30BaTh OOpaTHBIA auof (mocTosHHOE HampspkeHne) win RC-nenouky (mepemMeHHOe
HampspKeHUE) B Ka4eCTBE 3aIlIMTHOM MEphI (CM. cXxeMmy HUke). HeBhIToIHeHHe TaHHOTO TIpaBuia B
HECKOJIBKO Pa3 CHIKAET CPOK CITYKOBI PEIEHHOTO BBIXOJIA.

Hwuxe na cxeme NPUBCACHBI BAPHUAHTLI IMMOAKIIIOYCHHA Pa3JIMYHbIX TUIIOB HAI'PY3KU:
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KommenTapuu:

1. Hwudero He MOACOENUHSNTE K KIIeMMaM, 0003HAYCHHBIM YePHOW TOYKOH.

2. IlnaBkuit mpenoxXpaHuTeb.

3. OOparupiii nuoxn (mapajuienbHo Harpyske). JlomkeH wuMeTh pabodee HampsDKEHHE B
nuanasone 5-10 pa3 oT MakCHMMalbHOTO HampsDKEHUS B MHAYKTUBHOM Harpyske, a Takxke
IpSMOM TOK JOJKEH OBITh OoJblle TOKa B Harpyske. Ilpu moxkimioueHnn oOpaTrHOTO auoaa
coOTI01aiiTe MPaBUIIBHYIO MOISPHOCTH!

4. llemp B3aUMHON OJIOKUPOBKH BBIXOMOB. Jlyis oOecmeueHus: JTOCTAaTOYHOTO YPOBHS
HAJIeKHOCTH HEOOXOAMMO HCIIOJIb30BaTh BHEIIHEE YCTPOMCTBO, OOecHeurBaroliee
B3aMMHYIO OJOKHMPOBKY BBIXOZOB, KOTOpbIE HM B KOEM Cllydyae HE€ JOJDKHBI BKIIHOUAThCS
oHOBpeMeHHO. Hampumep, nens ynpaBiaeHusi ABUTATENeM, TAE€ HENIb3s OJHOBPEMEHHO
NofaBaTh CUTHAN Ha TMpsMoe H oOparHoe BpamieHue. lcmonb30BaHHEe B3aMMHOM
OJIOKUPOBKH TOJILKO B IMIPOTPAMME SIBJISIETCS HEIOCTATOUHOM MEPOH.

5. KHomka aBapuifHOT0O OCTaHOBa.

6. RC-uemouka nansi TMOAaBIEHUS CKauka HANpPsDKEHUS M TIOMEX NpU Pa3MbIKaHUU IIeTH
WHAYKTUBHOW HArpy3kd Ha TIEPEMEHHOM HampspKeHWH (MapajyieIbHO — Harpyske).
Pexomennyembiii HoMuHan konaeHcaropa 0,1 mx®d, a pesucropa 100-120 Om.

7. WBaykTuBHas Harpyska.

8. Jlamma HakamuBaHUSI.

9. McTOYHMK MUTAHMS MOCTOSIHHOTO TOKA.

10. McTouyHnK mUTaHUS IEPEMEHHOTO TOKA.
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3.8.2 [MonxiroueHue Tpau3ucTOpHbIX BeIxoaoB tuiia NPN

Brixoanble TpaH3uCTOpHI paboTaioT B pexume kimoda. CnenoBarensHo, npu soruke NPN k oOmieit
TOYKE MOXKHO ITOJBOJUTH TOJBKO «MHHYC» HMcTouHHKa mutanus (makc. 30 VDC), u Ha BbIXOZaX
OyaeT KOMMYTHPOBAThCSI «XMUHYC» TAaHHOTO HCTOYHUKA.

[Ipy KOMMYTHpOBaHMHM WHIYKTHBHOM Harpy3kKd B 00s3aTEIbHOM TMOPSJIKE HEOOXOIUMO
napajuieNbHO Harpy3ke J00aBUTH 0OpaTHbBIN quoj. HeBwimolHeHne qJaHHOW MEPhl MOXKET MPUBECTH
K BBIXOZY U3 CTPOsI TPaH3UCTOPA.

Hixe Ha cxeme IMPUBCACHBI BAPHUAHTHI ITOAKITIOYCHH A Pa3JIMYHbIX TUIIOB HAI'PY3KU:

co|lvyolct]vyi]lcalv2]val]vde] vs] [?

MC2 M1 @

1|1-==--{—

® ®{§ ®6 Ll

® @'[]®®

KomMmenTapum:
1. Hwudero He MOACOENUHSNTE K KIIeMMaM, 0003HAYEHHBIM YePHOU TOYKOH.
2. Knomka aBapuitHOro ocTaHOBA.
3. IlnaBkuii npegoOXpaHUTENb.
4. llenb B3aWMHOW OJIOKMPOBKH BBIXOJMOB. /[l oOecmedyeHHWss TOCTAaTOYHOTO YPOBHS

No o

HA/IKHOCTH HEOOXOIMMO HCIIOJIb30BaTh BHEIIHEE YCTPOMCTBO, obOecreunBaromiee
B3aMMHYIO OJOKMPOBKY BBIXOJIOB, KOTOpbIE HM B KOEM Cllydyae He JOJDKHBI BKIIHOUATHCS
OoJHOBpeMeHHO. Hampumep, Lenp ynpaBiieHUs ABUIaTelIeM, [1I€ HENb3sl OJIHOBPEMEHHO
nojaBaTb CHUTHaJI Ha TMpsMoe U oOpatHoe BpauleHue. lcmonb3oBaHWe B3aMMHON
OJIOKMPOBKH TOJIBKO B MPOrpaMMe SIBJISIETCS HEIOCTAaTOYHON MEpOii.

HcTouHnK nUTaHus MOCTOSITHHOTO TOKA.

Jlamnia HakaJIMBaHUSL.

OO6parubiit guon 3eHepa Ha 39 VDC (mapamnenpHo Harpyske). Ilpu momkmroueHun
o0paTHOro 1uoza coOIoaiTe MPaBUIBbHYIO NOISPHOCTH!

NunykTuBHAs Harpyska.

PesucruBHas Harpyska.

crp. 11 m3 14



3.8.3 Iloaxirrouenre TpaH3UuCTOPHBIX BbIXoaoB truira PNP

BrixomHbIe TpaH3UCTOPHI paboTaloT B pexkuMe kimroda. CrienoBarensHo, npu jJoruke PNP k o6mieit
TOYKE MOXKHO IOJBOIMTH TOJNBKO «IUTtOC» McrouHuka nutanus (makc. 30 VDC), u Ha BBIXOmAX
OyaeT KOMMYTHUPOBAThCSI «IUTIOCY JAHHOTO MCTOYHHUKA.

[Ipn KOMMyTHpPOBaHMHM WHAYKTUBHON HArpy3Kd HEOOXOIMMO MapauiebHO HArpy3ke JT00aBHUTH
oOparHbIil 1uoa. HeBblmomHeHHE TaHHOM Mephl MOXKET MPUBECTHU K BBIXOY U3 CTPOS TPAH3UCTOPA.

Hixe Ha cxeme MIPUBCACHBI BAPHUAHTHI ITOAKITIOYCHHA Pa3JIMYHbIX TUIIOB HAI'PY3KU:
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KomMmenTapum:

K xnemme «UP» monkirogaercs «IUIIOC» MCTOYHMKA muTaHus (oOmas touka). K kiemme «ZP»
MOJKJTIOYAETCS «MUHYC)» UCTOYHHKA MMUTAHUS.
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UToOBI HE 3arPOMOXKIATh PUCYHOK, KIIeMMBI Y6 1 Y7 oCTaBIeHBI CBOOOTHBIMHU.

Knonka aBapuifHOT0O OCTaHOBA.

[naBkuil mpeaoXpaHUTENb.

Ilenb B3auMHOW OJIOKMPOBKM BbIXOAOB. Jlnsi oOecrmedeHHss JTOCTAaTOYHOTO YPOBHS
HAJeKHOCTH HEOOXOAMMO HCIIOJIb30BaTh BHEIIHEE YCTPOMCTBO, OOECHeurBaroliee
B3aMMHYIO OJOKHMPOBKY BBIXOZOB, KOTOpbIE HM B KOEM CIlydyae HE JOJDKHBI BKIIHOUAThCS
oqHOBpeMeHHO. Hampumep, uenp ympaBieHus ABUTaTelieM, I1€ HeNb3s OJIHOBPEMEHHO
NoJaBaTh CUTHAJ Ha TMpsMoe H oOparHoe BpamieHue. lcmonb30BaHHE B3aMMHOM
OJIOKUPOBKH TOJILKO B IMIPOTPaMMe SIBJISIETCS HEIOCTATOUHOM MEPOH.

HcTouHMK NUTaHMS TIOCTOSHHOTO TOKA.

Jlamnia HakanuBaHMs.

O6parupiii auon 3enepa Ha 39 VDC (mapamiensHo Harpyske). llpm mnoaxiroueHun
o0paTHOTro TMo/a coOoAANTE MPABIIIBHYIO MOJISIPHOCTH!

WNHnykTUBHAs Harpyska.

Pe3uctuBHas Harpyska.
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4. IIpoOHBINA MYCK

4.1 MeponpusTHus nepejx nofpavyeil NuTaHus

Ilo oxoHUaHMM MOHTa)ka W Iepel] IMOoAAYeH HaANpPsDKCHUS IUTAaHUS IPOBEPBIE YCTAHOBKY IO
IIYHKTaM, [IPUBEACHHBIM HHUXKE:

Meponpusitue Onucanne

[IpoBepbTe KauecTBO TpWIETaHUS MOAYJeH Apyr K aApyry. YOeawrech, 4YTO BCe

Coopka
(uKCcaTOPHI 3aIIETKHYTHI.

e [IpoBepbTe, HAXOAUTCS JIM HANIPSDKEHUE B TOITYCTUMOM JHAra3oHe.

e [IpaBWIBHO ¥ MOJKIIFOYCH KaOeTb MUTAHHUS.

e CoOmoeHa U MOMSAPHOCTD.

e [lpuHATHl AU Mepbl K HEAONMYLICHUIO MPEBBINICHUS TOKAa HArpy3Kd BBIIIE
nmoryctuMoro. HeoOxo Mo WMETh BBHJY, YTO IPCBBIINICHHE TOKA BEIET K

Hanpsoxenue nuranus CHWXECHMIO HaIpsDKEeHUs. JyInTenbHas neperpyska, Kak 1 KOpoTKoe 3aMbIKaHUE,
MOJKET BBI3BATh YXYIALICHHE KAueCTBAa WM IIOJIHOE pa3pylIeHHE BHYTPEHHHUX
DJIEMEHTOB CXEMBI.

e Kareropuuecku 3anpeliacTcsi NapajjIeIbHOE  COEAMHEHUE HMCTOYHHUKOB
muTaHusa! OTO MOXKET MPHUBECTH K Pa3pyHICHUIO WCTOYHWKA MHTAHUS WIN
Harpys3KH.

e [IpoBepsTe KaueCTBO COCAMHEHUH 1 3aTSKKU IPOBOIOB B KIIEMMAaX.

e  ViocroBephrech, YTO HaNpsDKEHWE Ha BXOJAaX/BBIXOAAX HAXOAWUTCS B
JIOTIyCTUMOM JIMara3oHe.

e  VY0eaurech, UTO BBIXO/BI HE OYIIyT MEPErpyKeHbI TOKOM.

e TIpoBepbTe ceueHUE COEAUHUTEIbHBIX TPOBOAOB.

IIpoBepka Touek
BBOJIa/BEIBO/IA

4.2 Tlogauya nUTAHUA

[Mocne momaun mutaHus ynocroBepbrech, uyto uHAnKatop POWER ropuT mocTosHHBIM CBETOM, a
uHaukatop LV He roput (He Mwuraer). ITO 3HAYMT, YTO HAa MOAYJIb TOJAHO TUTAaHWE, U OHO
HAXOAMTCS B 331aHHOM JIMana3oHe.

[Ipn nonade nmuTaHUS KOHTPOJUIEP MPOBOAUT NEPBUUHYIO MHUIMAIU3ALMUIO BCEX IMOJIKIIOYEHHBIX
MOAYJEH, B XOIe KOTOPOW OMNpENeNsieTcss COBOKYIMHOE KOJIMYECTBO TOYEK BBOJA U BBIBOAA.
BrIsiBIIeHHOE KOJIMYECTBO MOXHO HOCMOTPETh B creluaibHBIX peructpax D1142 u D1143, u
yOeIUThCsI, 4YTO BCE MOAYIIU OIPEEICHBI PAaBUIILHO.

5. YcrpaneHue HEMCIIPABHOCTEH

Huxe npuBeneHbl TUIIOBBIE HEUCIIPABHOCTHU U CIIOCOOBI MX YCTPAaHEHUS.

5.1 Bce cBeTOAMOABI HE TOPAT

e [IpoBepbTe KaUeCTBO NMOACOCAUHEHNS IPOBOAOB MTUTAHUS

° HpOBepre, HaxXo4UTCA JIM 3HAYCHHUC HANIPSXKCHUC IMUTAaHUSA B JOITYCTUMOM AUAIIA30HE, B TOM
YHClie OTCaennuTe QIIIOKTyaI[uu

e OTtcoequHuTe MOAYJIM PACHIMPEHUs OT KOHTpoJUiepa W mojaite nutanue Ttoibko Ha [TTJIK.
Eciu npu aToM Ha KoHTpOsutepe 3aropurcs uaankarop POWER (nuranue), To 3T0 03HaYaeT
HCAOCTATOYHYIO MOIIIHOCTb UCTOYHHUKA IMUTAHUSA. B AaHHOM cCJiydyac HGOGXOI[I/IMO 3aMCHUTH
MCTOYHMK MUTAHUS Ha 60JIee MOIIHBIH.
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5.2 HexkoppexTHas pa6oTa BX010B

1.

Ecin npu 3aMplkaHMM BHEIIHHUX KOHTAKTOB HE 3aroparoTcsl MHAUKATOpbl BXOIOB, TO
HEOOXOJMMO TMPOBEPUTh KaueCTBO TOACOCAMHEHMsS] TMPOBOJAOB, a TakkKe HaJIU4uus
HanpsHKEHUs Ha O0IIel TOUKEe U Ha KaXKAO0M BXojie (TIpH cpadaThIBaHUN).

Ecnu npu 3aMblkaHUM BHEIIHUX KOHTAKTOB MHJIMKATOPBI BXOJOB 3aroparoTcs, a MporpaMma
HE OCYILECTBIsIET TpeOyemble ACHCTBHSA, TO HYXHO mnpu momoinu mporpammer WplSoft
OTpPEACTUTh COCTOSIHME BXOJOB B mIporpamme. Ecimu OHM OTKIIIOUEHBI (IIPH 3aMKHYTBIX
BHEIIHMX KOHTAKTax), TO BO3MOXXHO HEHCIPaBHA JIEKTPOHHAsl CXEMa BXOA0B. B naHHOM
cllydae OOpaTUTeCh B CEpBHUCHYIO ciayxOy. Eciau KOHTakThl B MporpamMme 3aMBIKarOTCs
OJHOBPEMEHHO CO BHEUIHMMH, HO IpH 3TOM HHMKAKUX JACHCTBUH HE MPOUCXOIUT,
HEOOXOJMMO TPOBEPUTH MPOrpaMMy Ha MECTONOJIOKEHHWE KOHTAKTOB, JBOMHOIO
UCTIOJIb30BaHMsI BBIXOJa, HEKOPpEKTHOE Hcroib3oBanue MHCTpykuuih MC u CJ, a takxe
JpYyrue BO3MOKHbBIE BAPUAHTHI.

5.3 HekoppekTHasi pa6oTa BHIX010B

1.

Ecnyn uHAMKaTOpEI BBIXOAOB IOPST, @ HA HAIPY3KY HE MOCTYNAET TOK, TO IIPOBEPHTE KaueCTBO
TIOJICOSTMHEHHSI TIPOBOJIOB, HAJIMYMUS HANpPsOHKCHHs IHTAHUS Ha BBIXOAaX. BO3MOXHO, 4TO
HEUCIIpaBHA Harpyska. Eciau npu BKIIIOUEHHMH WHIMKATOPOB HANPSKEHUE HA BBIXOJAE HE
HOSIBJSIETCSI, TO BO3MOXKHO HEHCIIpaBHA JJICKTPOHHAs CXeMa BBIXOIOB. B nmaHHOM cirydae
00paTUTeCh B CEPBUCHYIO CITYKOY.

Ecin mpu 3aMblkaHHU BBIXOZOB B INPOrpaMMe HHAWKATOPHI (DH3MYECKUX BBIXOIOB HE
3aroparoTcs, TO BO3MOKHO BBIXOJ HCIOJB3YEeTCS B IPOrpaMME HECKOJBbKO pa3 WM
HETIPaBWJIBHO 3aJaHO yCJIOBHE BKIIOUeHHs Bbixoga. C momormipio mporpammel WplSoft
MOKHO IPUHYAUTENIBHO 3aMKHYTh BBIXOJIbI B IIpOrpaMMe. Eciiu py 5TOM MHIUKATOP TAKXKE
HE 3aropaetcsl W/WiHM Ha Harpy3Ke He MOSBISICTCS HANpsDKCHWE MHUTAHUS, TO HEOOXOIHMMO
00paTUTbCS B CEPBUCHBIM LIEHTP.
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