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HOBl1Hl1JAJlY31 

MAX9S306 . cTepeo·niAcMntOBa~ nOTylKHoCTi DKnacy
 
MiKpocxeMO Maxim MAX98306 SlBn5I€ c06010 CTe­

peo-nlncarnoeox noryxalcno 3,7 BT HO 0AI1H xcaon, 
51KI1j;1 nO€AHY€ y cofii SlKicHe 3BY40HHSl xnccv AB 3 
e~eKTI1BHiCTIO KnOcy D. 

'{epes BI1BiA GAIN y niACI1nlOB040 MAX98306 ne­
peA604eHo MO)l(nl1BiCTb BI160py om-oro 3 n'SlTI1 3HO­
4eHb Koe~il..\i€HTO niACl1neHHSl 6, 9, 12, 15 i 18 A5. 

+2.&1 TO +5.5V 

PiOD11J/' 
-il ~L+ I I 

Pioo 

m PGND 

MynbTMKOMnOHeHTHi KOHAeHC8TOpM KEMET 
MeTOni30BoHI1~ nOniCTl1pOnbHI1j;1 nniBKoBI1j;1 

KOHAeHCOTOp iHTerpoBoHI1j;1 BOAHOMy KOp­
nyci 3 KepOMi4HI-IM KOHAeHCOTopOM, ToMy 
MynbTI1KoMnOHeHTHi KOHAeHCOTOpl1 cepii 
F5DMO)l(yrb 0AH040CHO ycniWHO np0I..\IOBO­
TI1 i HO HI13bKI1X i HO BI1COKI1X 40CTOTOX. 

HOSlBHiCTb CI1CTeMI1 06Me)l(eHHSl 
OKTI1BHI1X CTpl16KiB (30BOA) i CXeMI1 
30XI1CTY BiA nepeec-rroxeas, y 
nOEAHOHHi 3 6e3~inbTpOBOIO cxe­
MOIO Wl1poKocMyroBoi MOAynSll..\ii 
155M), 306e3ne4YlOTb BiAMiHHi EMI­
xopOKTepl1CTI1KI1 6e3 He06xiAHOCTi 
BI1KOPI1CTOHHSl Bl1xiAHI1X ~inbTpiB, 
TPOAl1l..\ij;1Hl1x AnSl npacrpois xnocv 
D. Wi ocotinaeocri 3HI1)1(YlOTb 
KinbKiCTb KOMnoHeHTiB, He06xiAHI1X 
npl1 p03p061..\i npacrpole HO oc­
HOBi MiKpOCXeMI1 MAX98306. 

HI13bKI1~ CTpyM 2 MA Y pe)l(l1Mi 
cnOKOIO i ucnpvro )I(l1BneHHSl 3,7 B 
niACI1nlOB040 MAX98306 A03BO­
nSlIOTb npOAOB)I(l1TI1 40C P060TI1 60­
repel BnOpTOTI1BHI1X npacrposx. 

MiKpocxeMo MAX98306 sanvc­
KOUbCSl B 14-BI1BiAHOMy TDFN ­
xopnyd 3 x 3 x 0,75 MM. 

Aion030H P060411X revneporvp 
BiA -40°C AO +85°C. 

OCHOBHi oco6nHBocTi 
MAX98306 
Bl1xiAHO nOTy)l(HicTb CTOHOBI1Tb 

3,7 BT npa HOBOHTo)l(eHHi 3 OM i 
Koe~il..\i€HTi HeniHi~HI1X cnoreopeas 
(THD) 10%TO 1,7 BT npa HOBOHTO­
)I(eHHi 8 OM i THD 10% npa HO­
npyai )I(l1BneHHSl 5 B. 

Koe~il..\i€HT npl1AyweHHSl wyMiB 
nxepeno )I(l1BneHHSl IPSSR) 83 A5 
HO 40CTOTi 217 r1..\. 

KOHAeHCOTopl1 cepii F5D BiAnOBiAOIOTb 
CTOHAOpTOM AEC-Q200, HenonSlpHi, MOK­
CI1MOnbHO Honpyra nOCTi~Horo CTpyMy 63 
060100 B. 

HOMiHonbHo EMHiCTb BiA 10n¢ AO 100 H¢, 
Aion030H p060411X revneporyp BiA -55°C 
AO + 125°C. 
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MIKPQCXEM~.JKOMnOHEI:ffi1 

FZLED BMnycTMna aaMiHy 
AnSI ntOMiHeCl.leHTHMX naan 18 

KOMnOHi51 FZLED - Bl-1po6Hl-1KBl-1COK051KiCHl-1X ceirnonion­
Hl-1X npscrpols AJ151 oCBimeHH51 - nonono HOBy MOAenb y 

niHii1Ky csolx Tpy640crl-1X cBimOAioAHl-1X nOMn T8. HOBO 

MOAenb AOB>Kl-1HOIO 1,5 M, 5lKO MOE 28 BT noryxaocrl, E 

Bl-1COK051KiCHOIO cBimoAioAHOIO nOMnolO, npl-13H04eHOIO 

AJ151 30MiHl-1 TPOAl-1l.\ii1Hl-1X nIOMiHeCl.\eHTHl-1X nOMn T8. Bo­

HO cyMicHO ai CTOHAOpTHl-1M l.\OKOneM G13 i MOE niono­
30H uonpvr >Kl-1BneHH51 100... 240 B nepeMiHHoro crpyMy. 

Bl-1po6Hl-1K Bl-1nycKoE Tpy640cri nOMnl-1AOB>Kl-1HOIO 0,6 M 

(12 BTl, 1,2 M (22 BTl TO 1,5 M (28 BTl. Ceirnonlonui nOM­

nl-1, Ll..\O CnO>Kl-1BOIOTb 28 BT, MOIOTb cBimOBl-1i1 nOTiK 2400 

nM. [loxvnui MO>KyTb Bl-16l-1POTl-1 Tpy640CTi nOMnl-1 3 

KonipHOIO rewnepcrvpoio 6000K, 4000K 4l-1 3000K. 

npl-1 Bl-1COKOMY Koe¢il.\iEHTi nepeTBOpeHH51 euepril 30MiHO 

TPOAl-1l.\ii1Hl-1X nIOMiHeCl.\eHTHl-1X nOMn T8 HO ceirnonionui 
nOMnl-1 FZLED MO>Ke 306e3ne4l-1Tl-1 300Ll..\OA>KeHH51 eseprii 
AO 50%. J1oMnl-1 He CTBOPlOlOTb wKiAnl-1Bl-1X yet> i IY Bl-1­

npoMiHIOBOHb, He Micr51Tb CBl-1Hl.\1O i Cnpl-151IOTb CKop04eH­

HIO eMicii CO2, 

J1oMnl-1 FZLED He nOTpe6YlOTb 

nvcxoeoro npacrpoio, i, B TOi1 

xe 40C, He Bl-1MOrOIOTb Bl-1AOneH­

H51 TpOAl-1l.\ii1HOi nvocopervruoio­
40i onopcrvpa, TOMy MO>KyTb 

Bl-1KOPl-1crOBYBOTl-1C51 BiAP03y 6e3 

AOAOTKOBl-1X po6iT. 

TepMiH cny>K6l-1 Tpy640CTl-1X 

nOMn 35000 rOAl-1H, ui Bl-1COKO­

5lKiCHi cairnonionni Bl-1po6l-1 

npeKpOCHO niAXOA51Tb An5l 

BHyTpiwHbOro, opxlreervpaoro 
TO npO>KeKTOpHOrO oCBimeHH51. 

lli"lMnbHMKM "IMCna 06epTiB H-516 Bourns 
KOMnOHi51 Bourns Bl-1nYCTl-1nO HOBy MOAenb ni4l-1nbHl-1KiB 4l-1C­

no ofieprie H-516, npl-13H04eHY AJ151 P060Tl-1 3i 3MiHH~Ml-1 pe­

3l-1CTOPOMl-13 nnOCTl-1KOBl-1Ml-1 BOnaMl-1 (Honpl-1KnOA, 3590S-1) i 

3 iHWl-1Ml-1 60rOToo6epTOBl-1Ml-1 nOTeHl.\ioMeTpOMl-1. 

J1i4l-1nbHl-1Kl-1 BiApi3H51IOTbC51 H051BHiCTIO rBl-1HTiB niacrOHAOpT­

Hy umiusosv MiHiOTlOpHy Bl-1KpyTKY, HO BiAMiHy BiA WeCTl-1rpOH­

Hl-1X KnlO4iB, 5lKi Bl-1KOPl-1CTOBYBOnl-1Cb pcaiure. 

J1i4l-1nbHl-1Kl-1 30i1MOIOTb nnouiv 

HO noueni npanonle 22,8 MM . 
Yl-1cno otieprle noreuulover­

po: BiA 0 AO 15. 

nOAinKl-1: 50 HO ofiepr. 
E 6noKYBonbHe ronsvo, 
Bora 7 r. 
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MIKPo.CXEMHJJ<OMnOHEHTH 

UM[JJPOBOM nOTeHl.\MOMeTp AD5220
 
AD5220 - nepeMeHHbJ~ pe311CTOp C lJ,l1cP­

POBblM ynpOBJleHl1eM. 3TO YCTPO~CTBO Bbl­

nOJlHSleTry xe 3JleKTpOHHylO cPYHKlJ,111O pery­

Jll1pOBOHI1Sl, 4TO 11 MeXOHI14eCKI1~ nOTeHlJ,110­

MeTp I1JlI1 nepeMeHHbl~ pe3l1CTOp. COnpOTI1B­

JleHl1e 113MeHeHSleTCSl AI1CKpeTHO npl1 none­
4e TOKTOBOrO I1MnYJlbCO HO C4eTHbl~ BXOA 

ClK, HOnpOBJleHl1e C4eTO (YBeJlI14eHl1e I1JlI1 

YMeHbweHl1e COnpOTI1BJleHI1Sl) onpenenser­
CSl ypoBHeM Cl1rHOJlO HO BXOAe UPjDOWN. 

AocrynHbl 128 AI1CKpeTHblX 3H04eHI1~ co­

npOTI1BJleHI1Sl, HOMI1HOJlbHbl~ pSlA nOTeHlJ,110­

MeTpOB 10, 50 11 100 KOM. 

Ho pMc.l nOK030HO cPYHKlJ,110HOJlbHOSl 

cxeMO lJ,l1cPpoBoro nOTeHlJ,110MeTpo. npl1 ero 

HOMI1HOJle 10 KOM COnpOTI1BJleHl1e Me>KAY 

BblBOAOMI1 A 11 B nOCTOSlHHO 11 COCTOBJlSleT 

10 KOM, a war npl1pow,eHI1Sl COnpOTI1BJleHI1Sl 

6YAeT pOBeH: 

10 KOMj 128 = 78 OM.RSTEP= 

TI1nOBoe HOnpSl>KeHl1e nl1TOHI1Sl 5 B, no­

Tpe6JlSleMbl~ TOK He 60Jlee 40 MKA. H03Ho­

4eHI1e BblBOAOB nOK030HO HO pMc.2. Ho 

pMc.3 nOK030HO Tl1nOBOSl cxevo BKJlI04e­

HI1Sl lJ,l1cPpoBoro nOTeHlJ,110MeTpo AD5220. 

Ho pMc.4 nOK030HO Mcnonb30BaHMe 
L\M~pOBOro nOTeHL\MOMeTpa AD5220 
BcxeMe conp~uKeHMiI cKpyroBblM AaT­
~MKOM nOnO)l(eHMiI Bana ABMraTenil 
RE11 CTV1 Y12-EF2CS. CxeMy p03po60TOJl 

n. KO~POJlOMYK(KOJll1cPOPHI1Sl, CWA). Kpy­

roBO~ AOT411K npeofipoaoeuacer vrnosoe 
nOJlO>KeHl1e BOJlO B KOA, KOTOPbt~ nocryno­

er HO KBOAPoryPHbl~ AeKOAep (lS7084 - Ae­

KOAep cP030Boro CABl1rO HO 90°). Ileronep 
supoforueoer Cl1rHOJlbl ynpOBJleHI1Sl ClK 11 

UjD AnSllJ,l1cPPOBoro nOTeHlJ,110MeTpo. 

Caraonu A 11 B (pMc.5) xpvrosoro AOT411­

KOnpOXOASlT-epea KBOAPoryPHbl~AeKOAep, 

KOTOPbl~ npecfipoaoeueoer P03HOCTb cP03 

Me>KAY Cl1rHOJlOMI1 A 11 B B vnpcensouu-e car­

HOJlblClK 11 UjD AnSl AD5220. Korno Cl1rHOJl 

B onepexoer Cl1rHOJl A (BOJlABl1rOTeJlSl BpO-

VDD eLK 
A'C! 

W 

B
umt"'l I 

GND 

AD5220 

PHc.l 

PHc.2 

AD5220 
TOP VIEW 

AD5220 

PHc.3 

uicercs no 40COBO~ crpenxe], HO lJ,l1cPPOBO~ 
nOTeHlJ,110MeTp nocrynoer BbICOKI1~ vpoaeas 
UjD. KorAO Cl1rHOJl A onepexoer Cl1rHOJl B 

(BOJlABl1rOTeJlSl epouicercs npOTI1B 40COBO~ 
CTpeJlKI1) HO lJ,l1cPPOBO~ nOTeHlJ,110Merp nocry­

noer HI13KI1~ yposeus UjD. KBOAporyPHbl~ 
AeKOAep OAHOBpeMeHHO Bblpa60TbiBoeT CI1H­

XPOHHbl~ TOKTOBbl~ Cl1rHOJl AnSl AD5220. nl1­

He~Hoe 113MeHeHI1e Wl1pl1Hbt TOKTOBOro I1M­

nvnsco BblnOJlHSleTCSl pervnapoexof RBIAS. 
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KpoMe AeKoA~poBOH~Hl c~rHonOB KBOA­
POTYPbl vrnosoro nonoxeaas ~ Bblpo6oTK~ 
TOKTOBoro om-one, LS7084 TOKlKe 06ecne­
4~BoeT q,~nbTpal..\~1O WyMOB, Kone6oH~~ ~ 
Apyr~x nepexonaux 3q,q,eKToB. 3TOocooeu­
HOCTb BOlKHO Anl1 AOHHoro rano YCTPO~CTB. 

B OTn~4~e OT OnT~4eCK~X KOA~PYIOI..l.l~X yCT­
PO~CTB, RE 11CT-V1 Y12-EF2CS - AeweBbl~ 
3neKTplo14eCK~~ KpyroBO~ AOT4~K, BKOTOpOM 
n1060~ nOBopOT Bona MOlKeT C03AOTb c~nb­
Hbl~ YAOP ~n~ wyMoBble scnneoa- ~3-30 He­
COBepweHHO~ np~poAbl MeTonn~4eCK~X KOH­
TOKTOB Bb1Kn1040Tenl1. LS7084 npensrcraver 
npoxoxne-uno TaKOrO pOAO nOMeXOM HO 
1..\~q,POBOi1 nOTeHI..\~OMeTp AD5220. 

np~HI..\~n P060Tbi yCTpOi1CTBO 04eHb 
npocr. Korno BanAB~rOTenl1 Bp0I..l.lOeTCI1 no 
40COB0i1 crpenxe, conporaeneuae MelKAY 
BbIBOAOM~ B1 ~ RWB1 YBen~4~BOeTCI1 AO 
rex nop, noxo Ben~4~HO nepeveaaoro co­
npOT~BneH~11 1..\~q,poBoro nOTeHI..\~OMeTpo 

He AOCT~roeT MOKC~MonbHoro 3H04eH~I1. 

,l],onbHei1wee epouieuae Bona BTOM xe HO­
npOBneH~~ He ~MeeT H~KOKoro B03Ae~CT­

B~11 HO BblXOAHoe conporueneuae. 
AHonor~4HO, npa Bp0l..l.leH~~ Bona npo­

T~B 40COBO~ crpeno-, conporasneaae MelK­

no yaCOBOK crpenxe 

A I I nL-
B 

'------­

npOTII1B yaCOBOK CTpeIlKII1 

A 

L-­

,II nl-­
PMc.5 

AY BbIBOAOM~ B1 ~ RWB1yMeHbWOeTCI1, no­
KO conporaaneuae He AOCT~roeT -rvneeoro 
3H04eH~I1, 11 AonbHei1wee epouie-u-e Bona B 
TOM xe HonpOBneH~~Henoer HI1KOKOrO 3q,­
q,eKTo. 
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MIKPQCXEMHJ KOMIlOHEHTH 

MC1488/MC1489 - ApaMBepbl 
MHTeptIJeMca RS-232C 

Wl-1pOKO I-1cnonb3yeMblii nocnenoaorensnua I1HTepepeHC 
OCI-1HXpOHHOH 1-1 CI-1HXpOHHOH nepeA041-1 AOHHblX RS-232C 
H3H04011bHO C03AOBOllCSl AJlSl CBSl31-1 KOMnblOTepO CTepMI-1HO­
1l0M. B HblHeWHee BpeMSl 06110CTb ero nplo1MeHeHIo1Sl 3H04101­
TeIlbHO POCWI-1PIo1110Cb. V1HTepepeiic RS-232C Io1cnOIlb3YlOT 
AJlSl nOAKJl104eHI-1Sl KKOMnblOTepy CTOHAOPTHblX BHeWHI1X yc­
rpoiicra (nplo1HTepo, CKOHepo, MOAeMO, MbiWltI1tI ApyrltlxYC­
rpojicre], a TOK)l(e AJlSl CBSl31-1 KOMnblOTepOB Me)l(AY c06oi1. C 
novouu-o nporpoMMHOro 06ecne4eHItISl BbinOIlHSleTCSl yn­
pcaneuae nepeA04eHItI npltleMOM ItIHepOpMOl.\l-1lt1. 

Bce Cl-1rHOIlbl RS-232C nepeAOIOTCSl Cne1..\101011bHO BbI6pOH­
HblMItI ypOBHSlMl-1, 06ecne411BOIOUJ,ItIMItI BblCOKYIO novexovcroa­
41t1BOCTb CBSl311. VknOllb3YlOTCSl ABO ypOBHSl Cl1rHOllOB: nora­
4eCKli1e • l' 1-1 '0'. norl-14ecKYlO 1 I1HOrAO 0603H040lOT MARK, 
llorl-1yeCKI-1.:1 O·SPACE. norl-14ecKoi11 COOTBeTCTBYIOT OTpl-1­
uorensxue ypOBHI-1 HOnpll)l(eHI-111, a llorltl4eCKOMY 0 - none­
)I(HTellbHble. 

YpOBHM CMrHanOB
 

YpOBeHb nepeAOT41-1K npl-1eMHI1K
 

Jlor. '0' +5 +15B +3 +25B 
Jlor.• l' -5 -15 B -3 -25 B 
He onpenenes -3...+3 B 

Cl-1rHOIlbl nocne npOXO)I(AeHI1Sl no Ko6ellIOOcn06IlSllOTCll 1-1 
I1CKO)l(OIOTCSl. Ocnofinenae pOCTeT CYBell1-14eHl1eM AJlI-1Hbl KO­
6ellll. 3TOT 3epepeKT CltIllbHO CB1l30H C311eKTpItl4eCKOH eMKO­
CTblO Ko6ellSl. no CTOHAOPTY MOKCI-1MOIlbHOll HarpY304HOSl eM­
KOCTb COCTOBmeT 2500 net>. TI-1nl1YHOSl noroHHOSl eMKOCTb KO­
6ellSl COCTOBllSleT 130 net>, n03TOMY MOKCI-1MOIlbHOSl AJlItIHO KO­
6ellll OrpOHl-1yeHO npl-1MepHO 17 M. 

06MeH no RS-232C oCYUJ,eCTBIlSleTCSI CnOMOUJ,blO ofipo­
w,eHI-1.:1 no Cnel..\1-10IlbHO BblAeIleHHblM AllSl sroro noprov 
COM1 [onpeco 3F8h...3FFh, npepueouae IRQ41, COM2 
[onpeco 2F8h...2FFh, npepusouae IRQ31, COM3 [onpeco 
3F8h ...3EFh, npepusouae IRQ 101, COM4 [cnpeco 
2E8h ••.2EFh, npepueoaae IRQ 111. 

KOMnblOTep I1MeeT 25-KOHTOKTHbIH DB25P (pHc.l111111t1 9­
KOHTOKTHblH DB9P (pHc.21, p03beM AllSl nOAKIlI04eHI1S1 
RS-232C. 

)J.oHHble B RS-232C nepeAOIOTCSI B nocnenoeorensaov 
KOAe n06o~THo. KO)I(Abli1 60i1T 06p0MJ1SleTCSI CTOPTOBblM 1-1 

CTonOBblM 6I-1TOMI-1. )J.OHHble 
MOryr nepeAOBOTbCSl KOK B 
OAHy, TOK 1-1 B APYrylO CTO­
POHY (AynlleKcHblii pe)l(I-1M). 

Ha3Ha'leHMe CMrHanOB 

FG - 3ow,I-1THOe 303eMJ1e­
Hl1e (3KpoHl. 

TXD- AOHHble, nepenceo­
eMble KOMnblOTepOM B no­
CneAOBOTeIlbHOM KOAe (IlO­
rl-1KO orpaucrensuca]. 

RXD- AOHHble, npI-1HI-1MO­
eMble KOMnblOTepOM B no­
cnenoacrensuov KOAe (IlO­
rl1KO orpauorensucs]. 

RTS - Cl1rHOn 30npOCO ne­
peA0411. AKTI-1BeH BO BpeMSl 

0 1 

1"00 2 

160Os 
0" 

16
0

0 6 170 
0 6 -o 
0 7 19() 

200O' Ion; 

0- 210 
zz() IRI0 

10 

0" 23()
012 2<) 

011 2aQ 

PMc.l 

0 1OCD 
(()D9C 

RX d 70 IllS 
1)( 0 3 

o. eo CTS 
orR
 

0 6 °0 AI
 
eND 

Ptte.2 

1)( 

RX 

RTS 
CTS 
C6R 

eND 
oco 
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ece f1 ne fJl::J-\u 'H1. 

CTS - 01rHOn c6poco (04~CTK~) AJl51 nepe­

A04~. AKT~BeH BO BpeM5I nepeno-u-. rOBOP~T 
o	 rOTOBHOCT~ np~eMH~KO. 

DSR - rOTOBHOCTb AOHHbIX. il1cnonb3yeTc5I 

AJl51 30AOH~51 pe)l(~MO MOAeMO. 

SG - C~rHOnbHOe 303eMneH~e, HyneBOf1 

npOBOA. 

DCD - 06HOpY)l(eH~e HeCYlllef1 AOHHblX 

(AeTeKT~pOBOH~e np~H~MOeMOro C~rHOnO). 
DTR - rOTOBHOCTb BblXOAHblX AOHHbIX. 

RI - ~HA~KOTOP BbI30BO. rOBOP~T 0 np~eMe 
MOAeMOM C~rHOnO Bbl30BO no Tene<l>oHHOf1 

cerv. 

VEE 

InpulA 

OulpulA 

Inpul B1 

Gnd 

Inpul C2
 

OulpulC
 

DrnDSR=:=3 

MR 

RI 

SG 

FG 

Vee=VEE =± 12V 

Vee- VEe =±9.0V 

Vee=Vee= ±6.0 V 

'~~ 
f- 3.0k 

f ­ -=­
I I I I I 

1.4 1.6 1.8 2.0 

, ~ 

I : 

TlCD .. 

RlCD 

TlCD 

RlCD 

E 
::
 
DSR 

D~ 

MR 

RI 

SG 

FG 

I'Mc.3 

InpulA I 11 i 

Response I 2 
Control A 

Response I 5 
Control B 

Ground I 7 

Vee 

InputD 

Response 
ControlD 

InputC 

9 I Response 
Control C 

PMc.5 

Ho~60nee 40CTO ~cnonb3yeT­

C5I rpex- ~n~ 4eTblpeXnpOBOAH051 

CB5I3b (AJl51 AByHonpoBneHHOf1 ne­

peA04~l. CXeMO COeA~HeH~51 AJl51 

4eTblpeXnpOBOAH0f1 n~H~~ CB5I3~ 

nOK030HO HO pMc.3. )ln51 ABYX­

npOBOAHOf1 n~H~~ CB5I3~ B cnv-ce 
TOnbKO nepeno-u- ~3 KOMnbIOTe­

po BO BHeWHee YCTPOf1CTBO ~C­

nOnb3YIOTC5I c~rHOnbl SG ~ TxD. 

Bce 10 c~rHonOB ~HTep<l>ef1CO 
30Aef1CTBYIOTC5I ronsxo npa co­

eA~HeH~~ KOMnblOTepo C MOAe­

MOM. 

)ln51 nOCTpOeH~51 nOnHOf1 C~C­

12 

9.0 
s 
w I6.0 
C!l 

~ I3.0 
§! 
..... 
::>

5 -3.0 
o 
~ -6.0 

-9.0 

-12 
o 

PMc.4 

0.2 0.4 0.6 0.8 1.0 1.2 

Vii. INPUT VOLTAGE M 

PMc.6 
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CXEMOIEXI:UKA
 

14 
• 0 Vee•, 

9.0k Mk Uk 

Respolllle Control 2 RF 

Input 1 
3.8k 

~30utput 

10k 

, • •• • 07GND PHc.7 

TeMbl 06MeHO p,OHHblMH Me)!()J,y 

KOMnblOTepOM H YCTPO~CTBOMH 

C nOrH4eCKHMH ypOBH~MH 

DTL/TTL Hcnonb3YlOT MHKpOCXe­

Mbl MC1488 H MC1489. 
MC1488 - 4eTblpeXKOHOnbHbl~ 
epOpMHpOBOTenb CHrHOnOB HH­

repoeaco RS232C, 0 MC1489 ­
4eTblpeXKOHonbHbl.:1 npHeMHHK 

Cl-1rHOnOB HHTepepe~Co RS232C. 
Ho pMc.4 H pMc.5 nOK030Hbi 

H03H04eHl-1~ BblBOp,OB p,po.:1BepoB 

MC1488 H MC1489 COOTBeTCT­

BeHHO. Ho pMc.6 nOK030HO ne­

peXOp,HO~ XOpOKTepl-1CTl-1KO p,pO~­

sepo MC1488. npl-1 nocrynne­

Hl-1l-1 nor.Tl" [ypoaeue DTL/TTL) 
HO BXOp, epOPMl-1pOBOTen~ 

MC1488 HO euxone Bblpo60Tbl­

BOeTC~ HOnp~:>KeHHeB npenenox 

+5...+15 B, npa nocrynneaaa 
nor." 1"- OTpl-1I..lOTenbHOe Honp~­

:>KeHHe B npenenox -5,..-15 B. 
npl-1eMHl-1K MC1489 06HOpy­

:>Kf'lBOeT HOnp~:>KeHl-1e Me)!()J,y- 3 l-1 

- 25BKOKnor. "1"H HOnp~)I(eHHe 
+ 3 f'l + 25 BKOK nor. "0", l-1MeeT 

BXOp,HO.:1 l-1Mnep,OHC OT 3 .0.0 
7KOM. Ynpl-1eMHl-1KOB l-1HTepepe~­

co ecrs BHYTpeHH~~ 06POTHO~ 
CB~3b, OXBOTbIBOlOlLlO~ nepBbl~ H 

-3.0 -2.0 -1.0 0 1.0 2.0 3.0 

VI> INPUT VOLTAGE (VJ 

PHc.8 

" 

)) 

I 

?RT _ RT RT - RT f- ­
5.0k f- 13k 00 r--- 11 k r--
VItl e- Vth VItl r- ­ RT 

5.0V e-5.OV -5.0 \ r- ­ .t. V1h 

~ 
'- ­ 0 : ­ f-

villi vlHL ;::: 

5.0 

6.0 

u 
~ 4.0 
w 
l!l 
~ 3.0 
§l
!5 2.0 

~ 1.0 

~ 0 

:go 

~ 
~ 
~§l 

~ 

8 
~ 

-3.0 -2.0 -1.0 0 1.0 2.0 3.0 4.0 

VI.INPUT VOLTAGE (VJ 

}) I 

RT At f- ­ RT 
5.0t 00 '- ­ 11k 

VIII VIII 

5.0V -5.0', 

, ,l ­ f-- ~ 
VIUt - VIIll.o 

6.0 

5.0 

4.0 

30 . 

2.0 

1.0 

Pllc.9 

I 

} 
I I 

~VIII 

I I
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CXEMOIEXH1ISA 

MCI. 

51" U _ Hu\L:l \ _u _ I 
a 
~I \ 1\ \\ I 

~ 
~I '~ 1\ \\ I 
.5 

w 

21 ' .... 1 ' .... ' ..."J 

i 

I ~ --j 

I 

~ 
I ~wE 

1 21 ::00""" ........ ..p- =­

o 1000 10.000 

PW, INPUT PULSE Wlorn (ns) 

PMc.l0 

51" •\ I" "I 

I ' ---~ ---1-1­ \., " '\.I......-----'l.­
I 

VA 

R 

CI 
1/4 • Response Node 

MCl489A 
P - - - - - __e Vo 

-

PMc.ll 

BTOPO~ YCl-1mnenbHble KO­

CKOAbl (HO pMc.7 nOK030H 

OAI-1H «n-on], ooecnesa­

BOIOW,051 BXOAHO~ n-cre­

pe31-1C An51 pe>KeKUI-1I-1 wy­
MOB. y npojieepo 

MC1489 HOnp51>KeHl-1e 

BKnI04eHI-151 1,25 B, HOnp51­

>KeHl-1e OTKnI04eHI-151 1 B 

An51 TI-1nl-14HOrO rvcrepe­
31-1CO 250 MB. YApo~Bepo 
MC1489A HOnp51>KeHl-1e 

BKnI04eHI-151 1,95 B,OTKnIO­

4eHI-151 - 0,8 B An51 Tl-1nI-14HO­

ro rl-1CTepe31-1CO 1,15 B. 

r-"', 
- -of ,,

L._ .... 

OIL ~JH'I TIL 

r-­
" - --f ,'

- +5.0 Vdc~ --t 

MCl489MOS 
Logic 

-VGG • -Veo _ +5.0 Vdc ­

PMc.12 
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CXEMOTEXHIKA 

B KO)t(AOM «n-one np~eMH~KO ~MeeTC51 

BblBOA Response Control An51 pervnapoeouas 
ypOBH51 BXOAHoro noporosoro HOnp51)t(eH~51. 

K ynpOBn51lOLl.\eMy BblBOAY nOACOeA~H51IOT 
pe3~CTOp, CB5130HHbli:1 C BHeWH~M ~CT04H~­

KOM n~TOH~51. Ho pMc.8 nOK030HO nepe­
XOAH051 xopOKTep~CT~KO ApOf1BepO 
MC1489, HO pMc.9 - nepeXOAH051 XopOKTe­
P~CT~KO npojiaepo MC1489A. 

BblBOA Response Control MO)t(HO TOK)t(e 
~cnonb30BOTb An51 <p~nbTpOl.\~~ BbICOK040C­

TOTHoro, BbICOK03HepreT~4eCKOro wyMOBO­
ro ~MnynbCO. Ho pMc.10 nOK030Hbi pexex­
ropaue xopOKTep~CT~K~npa nOAKnI04eH~~ 

BHeWH~X KOHAeHCOTopOB p03n~4Hb1X HOM~­

HonOB. Ho pMC. 11 nOK030HO T~nOB051 cxe­
MO nOAKnI04eH~51 BHeWH~X 3neMeHTOB: KOH­
AeHCOTOp An51 <p~nbTpOl.\~~ wyMOB ~ peaac­
TOpAn51 vnpoeneans r~CTepe3~COM. 

Ilpotieepo cepaa MC1489 np~MeH51IOT 
TOK)t(e B K04eCTBe ~HTep<pei:1co Me)t(Ay uens­
M~ MOS ~ MDTL/MTTL (pMc.12). 06POTHoe 

12V 

MOTl 

... IVss" GNO} 
):) • '\/VIr • • MOS BblXOAMTTL 

BXOA 1.0k 

10k 

-12V -12V 

PMc.13 

MOTL 2 MRTLOutput 
-0.7Vto+3.7 VBxo,q 

MOTL 4 
NANO MOTL BblXo,q 
Gate -0.7Vto+5.7 V 
Bxo,q 5 

MC1488
9

MOTL MHTL Bblxo,q
MHTL -0.7Vto 10V 
BXOA 0 

10 
12 

MOTL 
MOS BblXOAMMOS 
-10VtoOVBxo,q 

13 10k 

:" 

-12V 12V 
PMc.14 

-
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CXEMOTEXHIKA 
, 

nepeaarxiiiK nplileMHIiIK
 
MC1488 Ka5eIlb MCl489
 

.r- <, ""'.-------­
---i 
~-_/ 

BXOA BblXOA.14 Ka5eIlb .14
MDTLLogic MDTLLDgic 

I 
PMc.15 

+'s - ---- - -_. 9+~ 
I, 

TILTTL 
or or 

IJPIJP 

MC1Io89 

10• 

~ 1 r-
-C... , F 

3 _ 1 6 

M(I'89 

.v. 
PMc.16 

npeo6p030BOHl-1e ypoBHeH MDTL/MTIL B 

MaS MO)l(HO ocyU.\eCTBI-1Tb C nOMOU.\blOAPOH­

sepo MC1488 (pMc.13). npl-1Mepbl cxeM 

nOrl-14eCKI-1X npeofiposoecrenea nOK030Hbi 

HO pMc.14. 
Ho pMC. 15 nOK030HO 6noK-cxeMo opro­

HI-1301..\1-11-1 CBSl31-1 C nOMOU.\blO I-1HTepq,eHcHblx 

APoHBepoB MC1488 1-1 MC1489, HO pMc.16 
nOK030HO I-1X Tl-1nOBOSl cxeMO BKnI04eHI-1Sl. 

Ho pMC. 17 nOK030HO cxeMa yCYpOMCY­
Ba onTM~ecKoM CBII3M AJlII neeneae­
BaTellbHoro MHTepcl»eMca RS232C, KO­

ropvio poapofioron W. TI-1BOPI-1 (V1HAI-1Sl). 

BCBoeM npoexre OBTOp I-1CnOnb30Bon 

COM nopru CTOHAopTHoro nopTOTI-1BHOro 

KOMnblOTepo AIlSl nepeA041-1 1-1 npl-1eMO I-1H­

q,0PMOI..\I-1I-1 . .o.poHBep MC1489 npeo6pa­

30BbiBoeT AOHHble RS-232C B Cl-1rHOnbl TIL. 

11 



CXEMOIEXHIKA 

O2 

llOV ~II 
60 Hz c---:s "-+---r.:I---­

IN4007 
0\ 

IN4007 12Vo-t::I • I 12V-= 

I 
-= 

- 12VQ-I(j • i 

AC 

AC 

5V 

-= 
PMc.17 

-= 

V1MC 7404 HHBepTHpyeT CHrHOJl H nonoer 
ero HO MOll.\Hbll:1 TpOH3HCTOp Q 1 2N3055. 

TOKHM 06P030M, KorAO C nOC11eAOBOTeJlb­

HorO nopro nepenciouiero KOMnblOTepo no­

crynoior AOHHble, TpOH3HCTOp OTKpbIBoeT­

CRH CBeTSlTCSl TpH SlpKHXCBeTOAHOAO, ofipo­
3ySl HCT04HHK CBeTO. Ho POCCTOSlHHH OKOJlO 

50 CM OT HCT04HHKO CBeTO pocnonoroercs 
cBeT04YBcTBHTeJlbHbll:1 npHeMHHK - cPOTO­

TpOH3HCTOp MRD5009. OH aenocpencreea­

HO npeotipoaoeusoer CBeTOBYIO 3HeprHIO B 

CHrHOJlbl ypOBHSl TIL [xopourae pesvnerora 
P060Tbi TOlOKe nOK03blBoeT cPOTOTPOH3HCTOP 

TIL99). 
V1CT04HHKH 3JleKTpOnHTOHIi1Sl uenefi nepe­

AOT4HKO H npli1eMHHKO AOJl)f(Hbl 6blTb H30JlH­

pOBOHbl npvr OT Apyro. 

MHorocnOMHblM KOHAeHCaTOp ­
npOTOTMn BapaKTOpa 

l.JT06bl H3Y4HTb CBOl:1CTBO MHOroC110l:1HbIX KOHAeHCOTopOB 

THnOB X5R, Z5U H Y5V, CI030HO Hens(ABCTpHR) HcnOJlb30BO­

JlO npocrvio cxeMy C VCO (reHepOTopOM ynpOBJlReMblM HonpR­

)f(eHHeM). Ho pMc.l nOK030HO HcnblTOTeJlbHOR cxeMO. 

K CO)f(OJleHHIO, KOHAeHCOTopbl X5R, Z5U HJlH Y5V 06JlOAO­

lOT HeKOTopblMH He)f(eJlOTeJlbHbIMH CBOl:1CTBOMH: npa HX HC­

C11eAOBOHHH npORBJlReTCSl30BHCHMOCTb HOMHHOJlbHOl:1 eMKO­

CTH KOHAeHCOTOpo OT ypOBHSl npHKJlOAblBoeMoro HOnpSl)f(eHHSl. 

V1AeSl TeCTHpOBOHHSl COCTOHT B TOM, 4T06bl BblSlBHTb BJlHSlHHe HO-

npSl)f(eHHSl CMell.\eHHSl HO 

40CTOTY npocroro rene­
pOTOpO. 

Cxevo reaeporopo no­

CTpoeHO HO 603e HHBep­

rapyiouiero rparrepo 
WMHTTO. reHepHpyeMoSl 

40CTOTO 30BHCHT OT HO­

MHHOJlOB 3JleMeHTOB R1, 

C1 H C2. KOHAeHcoTOp 

C2 - KepoMH4ecKHl:1 C 30­

BHCHMOl:1 OT HOnpSl)f(eHHSl 

eMKOCTblO. V1CnOJlb3yR eM­

12 
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____________CXEMOJ:EXtiLKA 

R1 
10k 

A
2 ..L.1g~F 

lOOk 

\1 
V 

B1AS ~ C2

1.. I CERAMIC 

200
 

150
 

'OUT 100
 
(Hz) 

10 lJF 
50 

O. 
0 5 10 15 

I V. IAS (V) 

'I PMc.2 

i 
I 

2000
 

1500
 

'OUT 1000
 
(Hz) 

500 

5 10 15 
V.IAS (V) 

PMc.3 

,. 

r 
~ 

fOUT 

PMc.l 

KOCTb KOHAeHCOTOpO Cl, MO)l(HO Vl3­

MeHSlTb 40CTOlY He30SVlCVlMO OT eMKO­

CTVI KOHAeHCOTopO C2. Bnpoexre VlC­

nonsavercs cT06V1nbHbli1 ¢onbrosbli1 

KOHAeHCOTOp Cl, 4T06bl Vl36e)l(OTb 30­

SVlCVlMOCTVI OT HOnp5l)l(eHVl5l cMew.eHVl5l. 

Bcnvsce He06xOAVlMOCTVI MO)l(HO KOM­

neHCVlpOSOTb revneporvpavo 30SVlCVI­

MOCTb KOM6V1HollVlei1 Vl3 KOHAeHCOTO­

po VI NTC, PTC VlnVl MeTOnnonneH04HO­

ro pesacropo R1. 
B AOHHOM npoexre Vlcnonb3yeTC5l 

npocroa MeTonnonneH04Hbli1 pe3V1C­

TOp. 30SVlCVlMOCTb eMKOCTVI OT revne­
pcrypu 06bl4HO MeHbwe, 4eM 10% OT 

10 AO 35°C An5l Z5U VI Y5V VI HOMHoro 

HVI)I(e An5l X5R. Ho pMc.2 nOK030Hbi 

30SVlCVlMOCTVI 40CTOTbi reuepcropo OT 

HOnp5l)l(eHVl5l C p03nVl4HbIMVI HOMVlHono­

MVI KOHAeHCOTOpo C2 (Cl =10 MK<D, ce­

P05l KpVlS05l COOTseTCTsyeT KOHAeHCO­

ropy 4,7MK<Dx lOB a 4epH05l KpVlS05l ­

10 MK<Dx lOB, MHOrocnOHHbli1 KOHAeH­

COTOp Z5U). Ho pMc.3 nOK030Hbi no­

A06Hbie rpo¢VlKVI C p03nVl4HbIMVI HOMVI­

HonOMVI KOHAeHCOTOpo Cl [cepos KpVl­

S05l COOTseTcTsyeT eMKOCTVI 1 MK<D, 

4epH05l - 10MK<D). 

13 



CXEMOIEXHIKA 

TaMMep 60nbWMX MHTepBanOB
 
HeAOCTOTOK 60nbWI-1HCTBO ouonoroaux 

TO~MepOB (MOHOYCTO~4I-1Bble CXeMbl) COCTO­

I-1T B TOM, 4TO AnSI nonY4eHI-151 noeonsuo AflI-1H­

HblX BpeMeHHblx I-1HTepBOnoB He06xOAI-1MO 

CTP0I-1Tb uen« C 60nbwo~ nOCT051HHO~ epe­

MeHI-1 RC. 3TO 03H040eT, 4TO npI-1XOAI-1TC51 

I-1CnOnb30BOTb pe31-1CTOpbl C HOMI-1HOnOM 

60nbwe 1MOM 1-1 3neKTpOnl-1TI-14eCKI-1e KOH­

neacoropu 60nbwo~ eMKOCTI-1, xoropue MO­

rYT C03AOBOTb OWI-16KI-1 npl-1 30AOHI-11-1 epe­

MeHI-1, 1-13-30 yre4KI-1 COnpOTI-1BneHI-1S1, norepa 
eMKOCTl-11-1 T.n. 

C nOMOLlJ,blO cxeMbl, nOK030HHO~ HO pM­
cyHKe, MO)l(HO C03AOBOTb I-1HTepBOnbl epe­

MeHI-1 B 100 p03 60nbwe, 4eM n03BOn51IOT 

CTOHAopTHble cxeMbl oaonorosux TO~MepoB. 

nOnO)l(I-1TenbHbl~ 3q,q,eKT AOCTl-1rOeTC51 30 

C4eT YMeHbweHI-1S1 sopsnaoro TOKO KOHAeH­

COTOpO, TOKI-1M 06p030M YBenl-141-1BoeTcSI 

BpeMSI 30PSlAO 6e3 He06xOAI-1MOCTI-1 npl-1Me­

HeHI-151 aopsnaoro pe31-1CTOpO 60nbworo HO­

MI-1HOno.YCTpO~CTBO p060ToeT cneAylOLlJ,I-1M 

06p030M. npl-1 HO)l(OTI-1I-1 KHOnKI-1 S1 
(start/reset) KOHAeHCOTOp Cl P03p51)l(OeTCSI 

12V 
i , , , (.i:). 

-I 

RS 

I ., .." (0 

51 
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kXEMQIEXl:I!KA 
1-1 HO BblXOAe IC1 YCTOHOBJlI-1BoeTOI HyJleBOe 4epe3 pe31-1CTOp R8 npeAOTBpOLl\OeT mo6ble 

HOnpR>KeHl-1e. Ho I-1HBepTl-1pYIOLl\eM BXOAe WyMoBble BCnJleCKI-1 C BblXOAO IC1, xoropue 
KOMnOpOTOpO IC2 npacvrcrsver 60Jlee H1-13- MOryr 6blTb BOCnpl-1HRTbl KOMnOpOTOpOM IC2 

KI-1i:! noreauaon, 4eM HO npRMOM BXOAe, TO- KOK H040nO I-1MnynbCO. 

KI-1M 06P030M HO BblXOAe IC2 BbICOKI-1i:! ypo- BpeMeHHoi:!I-1HTepBOn Onl-1CblBOeTCR cne-

BeHb. AYIOLl\l-1M ypOBHeHl-1eM: 

HOnpR>KeHl-1e HO pe31-1CTOpe R4 COCTOB- T= R2C1• (1+ RS/R4 + RS/R2)oln(1 +R7/ R6). 
nser npl-16nI-13l-1TenbHO 120 MB, TOKI-1M 06- 3TO ¢opMyno MO>KeT K030TbCR HeMHoro 

p030M, KOHAeHCOTOp C1 30pR>KOeTCR 4e- cnO>KHOi:!, HO C npl-1BeAeHHblMl-1 HOMl-1HOJlOMI-1 

pes pe3l-1CTOp R2 TOKOM npl-16nI-13l-1TenbHO I-1HTepBOn onpenenaercs Bblp0>KeHl-1eM 

120 HA, KOTOPbli:! B 100 P03 HI-1>Ke, 4eM Mor 1OO'C 1, rne eMKOCTb KOHAeHcOTopo C 1 

6bl 6blTb, ecna 6bl pe3l-1CTOp R2 6blJl nOACO- BblpO>KOeTCR B Ml-1KpO¢OPOAOX, HOnpl-1Mep, 

eAI-1HeH HenocpeACTBeHHO K I-1CT04HI-1Ky nl-1TO- ecru- C1 - 1 MKet>, l-1HTepBOn 6YAeT COCTOB­

HI-1R. nRTb 100 ceKyHA. vb ypOBHeHI-1R BI-1AHO,4TO 
KornoBblXOAHoe HOnpR>KeHl-1e nOBblCI-1TCR l-1HTepBOn Bbl60po BpeMeHl-1 MO>KeT 6blTb nl-1­

AO ypOBHR npI-16nl-13l-1TenbHO 7,5 B, OHO npe- Hei:!HbIM npl-130MeHe COnpOTl-1BneHl-1R R2 C no­

BbICl-1T vpoeeus YCTOHOBneHHoro HOnpR>KeHI-1R TeHlll-10MeTpOM HO 1MOM I-1nl-1 nOrOpl-1¢Ml-1­

pe3I-1CTOpOMl-1 R61-1 R7 HO HeI-1HBepTl-1pYIOLl\eM 4eCKl-1M, ecnl-130MeHI-1Tb pesacropu R6 l-1 R7, 

BXOAe IC2, HO BblXOAe KOMnopOTopo IC2 HOnpl-1Mep nOTeHlll-10MeTpOM10 KOM. 
YCTOHOBI-1TCR Hl-13Kl-1i:! vposeus. He60JlbWO~ 
vposeus nOnO>Kl-1TenbHO~ 06pOTHoi:! CBR3l-1 

ABTOMaTM~eCKMM ABepHOM 3BOHOK
 
Ho pMcyHKe nOK030HO cxeMO OBTOMOTl-1­

secxoro nsepuoro 3BOHKO, KOTOPYIO p03­

p060Ton Kpl-1c Xerrep (!OAP). YCTPOi:!CTBO 

06Hopy>Kl-1BOeT npl-1CYTCTBl-1e nOCeTI-1TenR 

oxono nsep« 1-1 BKnlO40eT 3BOHOK. .oBepHo~ 

3BOHOK 6YAeT 3BOHI-1Tb OBTOMOTl-14ecKI-1 60nb­

we OAHOi:! Ml-1Hyrbl. OH Bb1Kn1040eTcR, KOrAO 

nOJlb30BOTenb OTKpOeT nepen-noio nsep» 

l-1nl-1 nOKI-1HeT 30Hy CKOHI-1POBOHI-1R AOT41-1KO 

ABI-1>KeHI-1R . 

.om CHl-1>KeHl-1R BepORTHOCTI-1 JlO>KHorOcpo­

6OTbIBOHl-1R AOT41-1K ABI-1>KeHI-1R PIR BKll1040lOT 

B MeAlleHHOM pe>KI-1Meo Cl-1rHOn C AOT4l-1KO 

nocrvnoer HO 0AI-1H l-13 BXOAOB TpOi:!HorO sne­

MeHTO nOrl-1KI-1 ·W IC1 a, HO KOTOPbl~ 06b14­

HO nOAOIOT BbICOKI-1~ vposeas 4epe3 pease­

TOp R10 Ho APYro~ BXOA nocryncer Cl-1rHOJl 

-repea I-1HBepTOp OT MarHI-1TOynpOBJlReMOrO 

BblKll1040TenR S1, KOTOPbl~ p03MeLl\01OT HO 

ABepHo~ pove. Korno nseps OTKpbITO, eu­

Kll1040Tenb p03MbiKoeT uens, -repes pe3l-1CTOp 

R2 BbICOKI-1~ vposess nocrvncer HO l-1HBep­

TOp IC20. Korno nseps 30KpbITO, HO BbIKllIO­

40TeJle HI-13Kl-1i:! yposeus, HO BTOPO~ BXOA 

Tpoi:!Horo 3neMeHTo·W IC10 nocronyer 
BbICOKI-1~ vposeus. 

B I-1CXOAHOM COCTORHl-11-1 (Cl-1CTeMO B pexa­
Me O>KI-1AOHl-1R) HO rperse« BXOAe IC1 a npa­

cvrcrsver BbICOKl-1~ ypcseus c I-1HBepTOpo 

IC2c, cnenoeorensao, HO BblXOAe IC1 a TOK­

xe BbICOKI-1~ vpoeess. npl-1 3TI-1X ycnOBl-1RX, 

KOrAO AOT41-1K PIR OKTl-1Bl-13I-1POBOH, Toi:!Mep 

IC3 supcfiorueoer nOnO>KI-1TenbHblf1I-1MnYJlb{; 

HO BblBOAe 3 AllI-1TeJlbHOCTb npl-16Jll-13I-1TenbHO 

00..5 c. Ilrurrensuocrs l-1Mnynbco onpenens­

eTCR nOCTORHHOf1 BpeMeHI-111enl-1, HOMl-1HOJlO­

MI-1 pe31-1CTOpO R3 1-1 KOHAeHCOTOpo C1. 

3TOT l-1Mnynbc nocrvncer HO 0AI-1H l-13 BXO­

AOB 3neM€HTO nOrl-1KI-1 ·W IC1 b,Apyrl-1e BXO­

Abl xoroporc C41-1TOIOTCR C BbICOKl-1MI-1 ypos­
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CXEMOIEXHIKA 

H5IMI-1. V'lMnyllbc C BblXOAO IC1 b OTKpblBOeT BblAoeT 3BYKOBO~ Cl-1rHOll B Te4eHI-1e nOllOBI-1­


TpOH31-1CTOpTR1 xepea pe31-1CTOp R6, OKTI-1­ Hbl ceKyHAbl. Ho cxeve nOK030HO 06b14H051
 

BI-13I-1PY51 pene RLA. KOHTOKTbl HOpMOllbHO KHonKO 3BOHKO, KOTOp051 npa HeHOAo6HOC­


p030MKHyrOro pene 30MbiKOlOT uens nI-1TOHI-151 Hi MO)l(eT 6blTb onyuieuo.
 

nsepuoro 3BOHKO, TOKI-1M 06p030M 3BOHOK KorAO I-1MnYllbCTO~Mepo IC3 30KOH4I-1TC5I,
 

+12V 

~ 10 i • 

R3 
3M3 

4..-...­
4 I I RESET 

2 TRIG 

THRESH IC 
55 

DIS 

GND 
7 

1 
C1 

100n 
I I 

OV 

7 

14 

IC1a 
4073 

1 

IC2a 
4069 

2 

R2 
10k 

R1 
10k 

AaT4~K 

AB~)f(eH~f1 

X1 

MarH~TO­

ynpaBnfleMbl~ 

AaT4~K 

OV 
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CXEMOIEXHIKA 

sonvcnrrca Toi1Mep IC4, npO~3BOA5I nonoxa- crvnoer HO nOr~KY NW IC1 a ~ ICib ~ TOK~M 
TenbHbli1 ~Mnynbc, An5IW,~i1c5I B re-reuae npa- 06P030M npensrcraver AonbHei1wei1 OKT~­

6n~3~TenbHoOAHOi1M~HYTb' (KOK yCTOHoBne- BOlJ,~~ 3BOHKO, noxo MiIIHYTHbli1 iIIMnynbc He 

HO pe3~CTopOM R4 ill KOHAeHCOTopOM C2). 30KOH4i11TC5I. 

3TOT ~Mnynbc, npoi1A5I 4epe3 iIIHBepTOp, no­

R4 
1/2 ceKyHAbl 1 MIo1HYTa220k 

SL 4 88 SL+VE RESET +YE 
3 2 TRIG OUTPUT 3OUTPUT 

6;3 THRESH 1C4 
55 555 

CyI 5 75CY DIS 

. GND 

+1 C2 
1Oil 

• OY 

+12Y 

5 IIC2c ... 
4069 ! K 3BOHKy 

R5 ~ 10k I 
IC1b 
4073 

~ 

4 

J 

Ik.
D1 

1N4148 
I a 

IVV~?~~~ ""':I:"'" 
KHonKa 

ov I 3BOHKa 
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CXEMOJ.:EXHIKA~ ~_______ _ _ 

YHMBepcaflbHblM MCTOllHMK nMTaHMH 
C"6e30naCHbIM" BblCOKOBOflbTHblM 
KOHAeHCaTOpOM 

YHiIlBepCOIlbHble iIlCT04HiIlKiIl narc­
HiIl51 AOIl)l(Hbl P06OTOTb OT nepeveuao­

ro CeTeBOrO HOnp51)l(eHiIl51, 3H04eHiIle 

KOTOpOrO MO)l(eT HOXOAiIlTbC51 B npeae­
IlOX OT 90AO 264 B, 40CTOTO~ 50iIlIlill 

60 ru. Bblnp51MIleHHOe BXOAHoe HO­

npsxeaae C AiIlOAHoro MOCTiIlKO30p51­

xcer <PiIlIlbTPYlOl..l.\iIl~KOHAeHCOTopAO 

ypOBH51 120...370 B nOCT051HHoro HO­

np51)l(eHiIl51. Hcnpsxeuaa roxoroypoe­

H51 n peACTOBIl 51 lOT cepseaavo vrposv 
nepcoucny, npOBOA51l..l.\eMY MOKeTiIl­

pOBOHiIle iIlIlill peMOHT roxoro iIlCT04­

HiIlKO nillTOHiIl51. )I(eIlOTeIlbHO p03p51­

AiIlTb KOHAeHCOTOp <piIlIlbTPO nocne 

BbIKIlI04eHiIl51 nillTOHiIl51 ill TOKiIlM ofipo­

30M 06e30nOCiIlTb pofiorv no 06CIly­

)l(iIlBOHiIllO iIlCT04HiIlKO nillTOHiIl51. V1Hry­

iIlTiIlBHoe peuieuae - Hyt)KHO iIlCnOIlb30­

BOTb pene nepeveuaoro TOKO. OAHO­

KO, TOKiIle pene He MOryr P060TOTb B 

WillPOKiIlX npeaenox BXOAHblX Honp51­

)l(eHiIl~, OHiIl TOK)I(e nOTpe6Il51IOT 

3H04i1lTenbHYlO MOI..l.\HOCTb ill AOCTO­

T04HO rpOM03AKiIl, K TOMy xe illMelOT 

orpoua-renuoe KOIlill4eCTBO l.\iIlKIlOB 

BKIlIO 4eHiIl51-BblKIlIO4eH iIl51. 

Ho pHcyHKe nOK030HO onsrep­
HOTiIlBH051 cxeMO iIlCT04HiIlKO nillTOHiIl51 

li1. AiIlMiIlTPOBO (Tradeport Electronics, 

KOHOAO), B KOTOPO~ MO)l(HO iIlcnOIlb­

30BOTb <PiIlIlbTPYlOl..l.\iIl~ KOHAeHcOTop 

n04TiIl Il1060ro HOMiIlHOIlO. B cxeve 
iIlcnoIlb3yeTC51 MOn-TpOH3i1lCTOp 0 1 

ill TOKoorpOHiIl4i1lBOlOl..l.\iIl~ pesacrop 

RD, AJ151 p03p51AO BbiCOKOBOIlbTHoro 

co 

+ 
tt'a§

8 ......

llCI... 
!.... 

z 

Jl~ J,Ii; 0---...,. 
C'lQ)

CD ... 1.') 

i:5:! 
IiI 

g 

a ....
D::C'I 

~ I I ~~ >1 ... .... 
oil 
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01 
10 
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~ieiAl 
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CXEMOUxtUKA 

¢HnbTpYIO\.l.(ero KOHAeHCOTOpO C FB npene­

nox OAHO~ ceKyHAbl nocne BblKnlO4eHHSI nH­

TOHHSI. 0pHrHHonbHOCTb peuieaas COCTOHT B 

Hcnonb30BOHHH MOHOCT06HnbHoro MynbTH­

BH6pOTOpO AnSI ynpcaneuas MOn-TpOH3H­

CTOpOM. B TO BpeMSl, KorAO nHTOHHe BKnI04e­

HO, onrpos IC1 H nOCCHBHble 3neMeHTbi 06­

BSl3KH npOAomKOlOT reuepapoeors CHMMeT­

pH4Hbie KBOApOTHble HMnynbcbl, xoropue no­

AOIOTCSI HO BXOA MynbTHBH6pOTOPO IC2. KO)l(-

Abl~ HMnynbC sonyceoer cxeMy, YCTOHOBnHBOSl 

HO BblXOAe Q' HH3KH~ yposeas. 
MynbTHBH6pOTOP reuepapver HMnynbc 

AnHTenbHOCTblO 100 MC orpauorensaoa no­

nSlpHOCTH; rorno HO BblXOAe Q' nonxea YC­

TOHOBHTbCSI BbICOKH~ vpoaeas. OAHOKO, H3­

30 roro 4TO30nycKOIO\.l.(He HMnynbcbl npH6bl­

BOIOTpousure, 4eM C¢opMHpyeTcSI HMnynbc 

MynbTHBH6pOTOpO, HO BblXOAe Q' HHKorAO He 

YCTOHOBHTCSI BbICOKH~ vpoaeus. MOn-TpOH­

3HCTOp ecerno BbIKnI04eH, H BblnpSlMHTenb 

p060ToeT KOK 06b14HO. 

nocne BblKnlO4eHHSI nHTOHHSI, 4epe3 

100 MC, HO BblXOAe Q' YCTOHOBnHBoeTCSI au-

COKH~ vpoaeus. MOn-TpOH3HCTOP OTKPblBO­

eTCSI H 6blCTPO poapsxoer BbIXOAHO~ KOHAeH­

COTOp AO 6e30nocHoro ypOBHSI. 

Cxevo HcnblTblBonOCb HO 060HX npene­
nox AHon030HO BXOAHOro nepevesaoro HO­

npSl)l(eHHSI 90...264 B. KOHAeHcOTop ¢HnbT­

po HMeeT npHeMneMoe 3H04eHHe 100 MK¢, 

MOKCHMonbHbl~P03PSlAHbl~TOK0,06...0, 18 A. 
nHKOBoe 3H04eHHe TOKOMOn-TpOH3HC­

TOpO 8 A, cneAOBOTenbHO, cxeMO MO)l(eT 

vcneun-o P060TOTb co 3H04HTenbHO 

60nbwHMH eMKOCTSlMH, T.e. MO)l(HO npHMeHSlTb 

KOHAeHCOTopbl C 60nbwHMH HOMHHonOMH. 

EcnH 3TOT TOK see e\.l.(e He AOCTOT04eH, 

H~HO Hcnonb30BOTb MOn-TpOH3HCTOp C 

60nee BblCOKHM ypoBHeM naxoeoro 3H04e­

HHSI TOKO. Hy)l(HO H3MeHHTb conporaaneaae 
pe3HCTOpo RD, 4T06bl nOA06pOTb xenorens-

Hoe BpeMSI p03pSlAO TD=3xRDxCF• 

T.o. ropoun-pvercs nOAeHHe euxonaoro 
HOnpSl)l(eHHSI HO 95% OT ero H040nbHoro 

3H04eHHSI, xoropoe SlBnSleTCSI 3H04HTenbHO 

HH)I(e npeneno 6e30nocHocTH AnSI motioro 
3H04eHHSI euxonaoro HOnpSl)l(eHHSI. 

l1enMTenb lIaCTOTbl 
Ha 6a3e AeKaAHOrO ClieTlIMKa 

B )I(ypHone "Electronics for youH W. MopSlno npeACTOBHn KOH­

CTpyKU,HIO aenopororo YCTPO~CTBO reHepHpOBOHHSI CHrHonOB 

npSlMoyronbHo~ ¢OPMbl. 

Ho 603e ceMH AeKOAHblX C4eT4HKOB (VlMC 7490), «sopueao­

ro reueporopo HO 10 Mru H HHBepTOpo HO VlMC 7404 nocrpo­
eH reaeporop, cnOC06Hbl~ BblAOBOTb ¢HKCHPOBOHHbl~ H060p 

40CTOTOT 1 rU,AO 1 Mru,. 

npHH",Hn pa60Tbi 
npH nOA04e ceresoro HOnpSl)l(eHHSI H04HHoeT CBeTHTbCSI CBe­

TOAHOA LED 1. 

Bbl60p 40CTOTbi ocy­

\.l.(eCTBnSleTCSI C nOMO­

\.l.(blO nepexruovorena 
52. Vl3 6030BO~ 40CTO­

Tbl 1 Mru nocnenoso­

TenbHblM AeneHHeM HO 

10, nonY40lOT ¢HKCHpO­

BOHHbl~ Ho60p 40CTOT: 

1 Mru 100 Kr u 10 Kr u 
1 Kru 100 r u 10 r u H 

1ru. 
CBeTOAHoA LED2 sa­

nonuser pons HHAHKO­

TOpO 40CTOTbl, npH4eM 

HO HH3KHX 40CTOTOX (1 

H 10 r u,) Mepu,oeT C 40C­

TOTO~ reuepouaa. 
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CXEMOIEXHlKA 

~3MepMTeJ1b MOlqHOCTM BblCOKMX ~aCTOT
 
iI13MepSlTb MOUJ,HOCH1 BbICOKO~ 

40CTOTbi np~XOA~TCSl BO BpeMSl HO­

CTPO~K~ HOBO~ nepeAOIOUJ,e~ C~­

CTeMbl a TOJOKe ~ n03)Ke, B npouec­
ce ee 3KcnnyoTOI..\~~~n~ TeXH~4e­

ocoro 06cnY)K~BOH~Sl. np06neMo 

B TOM, 4eM ~3MepSlTb. 04eHb 40C­

TO BHe n060pOTOpHbiX ycnoB~~ 
AnSl npOBepKI'I nepeAOT4~KO BY 

I'Icnonb3YIOT 3neKTp~4eCKYIOnOM­

ny HOKon~BOH~Sl.Iloxe eou- nOM­

n04KO CBeT~TCSl, 4TO CB~AeTenb­

CTByeT 0 p060Te nepeAOT4~KO ~ 
HOn~4~I'I BY c~rHono HO ero OH­

TeHHe, TPYAHO oueuars BblXOAHYIO 

MOUJ,HOCTb, ocofieauo KorAO ee 

~MneAOHC OTn~40eTCSl OT BblXOA­

Horo I'IMneAOHCO nepeAOT4~KO. 

\.jOCTO roxoro pOAO npOBepKI'I B 

KOHe4HOM I'ITOre np~BOASlT K no­

Bpe)KAeHl'l1O c-noeux TPOH3~CTO­

pOB. 

KOHe4HO, BMeCTO snexrponov­
n04eK Hy)KHO nOAKnlO4OTb ~CKYC­

CTBeHHylO Horpy3Ky, Honp~Mep 

6e3~HAYKI..\~OHHbl~ pe3~CTOp CO­

OTBeTCTBylOUJ,ero COnpOTI'IBneH~Sl 

~ MOUJ,HOCTI'I HorpY3K~. 

np~ ero Bbl60pe npI'IXOA~TCSl 
CTonK~BOTbCSl c onpeneneuaoa 
np06neMO~,OCo6eHHO KorAO MOUJ,-

HOCTb YCTPO~CTBO pOBHO HeCKonbK~M AeCSlTKOM Ban. 

,D,nSl nposepxa CB nepeAOT4~KOAOCTOT04HOAByx pesa­

CTOpOB 100OM X 2 BT, coeA~HeHHb'X nopcnnensso. 
CnO)KHee nposepare nepeAOT4~K~ Ho~60nee POC­

npocrpoueaaoa MOUJ,HOCT~ 50 BT. AH)Ke~ 5lHe4eK 

(nonbwo) coopon ~3Mep~Tenb MOUJ,HOCT~ BY, n03BO­

nSllOUJ,~~ TeCT~pOBOTb nepeAOT4~K~ MOUJ,HOCTblO AO 

60 BT. 

iI13Mep~Tenb MOUJ,HOCT~ COCTO~T ~3 I'IcKycCTBeHHo~ 

HorpY3KI'I 50OM X 60 BT, KOTOpOSl C06pOHO ~3 TP~A­
I..\OT~ pe3~CTopOB 1,5 KOM x 2 BT, coeA~HeHblX no­

ponnensao, ~ A~OAHoro BblnpSlM~TenSl POAI'IOC~rHono. 

Can-on C BblnpSlM~TenSl nocrvnoer HO BHeWH~~ oaono­

rOBbl~ I'Inl'l I..\~¢POBO~ ~3Mep~Tenb (M~KpooMnep I'In~ 
sonsrverp nOCTOSlHHoro TOKa). 

B npocretuuev cnv-ce ~3Mep~Tenb MOUJ,HOCT~ MO­

)KeT 6blTb coenaues C ~CKyccTBeHHo~ HorpY3Ko~, HO­

npl'lMep C nOMOUJ,blO MynbT~MeTpo V640 (pHc.l). 

R1 R2 R30 
3Ox1,&klZW 

PMc.l 

RLR.1O -I,Skl7W 

R:JO 

Fl31 
lliD 

PMc.2 
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CXEMOIEXHIKA 

BT MO~HOCTb 

5 50 

45 

4 40 

35 

3 30 

25 

2 20 

15 

10 

5 
Hanp51>KeHVle

:;;;...../ 
5 10 15 20 25 30 35 40 45 50 B 

ro i--+--t-+-l--4··-t-"4··-f---f--";'---!--f---+--+-'-+·_OA 

1.1 ! 2 3 4 5 6 1 B 9 10 11 12 13 14 15 

PMc.3 

3H04eH~e ~3MepeHHO~ MOW,HOCT~ POCC4~TbIBOIOT no ¢op­

Myne: 

P= U2 / 50 OM. 

npOKT~4eCKOSlcxeMO YCTPO~CTBO, noseonaouiero ~3Me­
psrs MOW,HOCTb B gByX g~on030HOX 5 ~ 50BT, nOK030HO HO 

pHc.2. 
MOKc~MonbHoSl 40CTOTO ~3Mep~TenSl 30B~C~T OTrano au­

npSlM~TenbHoro g~ogo ~ OT MeXOH~4ecKO~ KOHCTPYKl.J,~~. 

ABTop ~cnonb30Bon repMoH~eBbl(;1 g~og GD507A, KOTO­

Pbl~ cneuscnsao p03p060lOH AnSl ~cnbllOTenbHoro 06opy­

gOBOH~Sl ~ ~cnonb3yeTcSl BOMHor~x BY 30HgOX npovsuuneu­
uoro npo~3BogCTBO.TOKO~ nerexrop noseonser ~3MepSlTb 
BbICOK~e 40CTOTbi nepeveuuoro HOnpSl)KeH~Sl OT HeCKonbK~X 

K~nOrepL.l, go 1 rrL.I, B g~on030He OT 50MB go lOB. 

KpoMe roro, XopoWYIO npoxseonarenu-ocrs, HO ronsxo 
B g~on03oHe KB, MO)KHO nonY4~Tb ~3 60nee nocrynuoro rep­

MOH~eBoro g~ogo MP120. 
TOK KOK 3¢¢eKT~BHoe uonpsxenae BY np~ MOW,HOCT~ 

50 BT / 50 OM COCTOBnSleT 50 B, g~og n-rroercs HOnpSl)Ke­

H~eM Cnerurrens 1:10(R30... R31). 
KOHCTPYKL.I,~Sl YCTPO~CTBO npocro. [loponneneao coena­

HeHHbie pesacropu, COCToBnSlIOw,~e~CKYCCTBeHHYIOaorpvs­

KY,MO)KHO nOMeCT~Tb Me'K.AY gByMSl KYCKOM~ cnoacroro nne­

CT~KO. KOHCTPYKL.I,~Slnonxuo 6blTb 30Kfl104eHO B MelOnn~4e­

CK~~ xopnvc C np~KpenneHHblM OHTeHHblM rHe3goM UCl /50, 
neperrnoxorenev 5/50 BT ~ M~KpOOMnepMeTpOM 50...500 

MKA ~n~ TepM~HonOM~ AnSl 

nogKnlO4eH~Sl sueuntero 

MynbT~MeTpo. 

Kon~6poBKY ~3Mep~Te­
nSl MOW,HOCT~ MO)KHO au­
nonsars, nogKnlO4~B K ero 

BXOgy 06p031.J,0BOe acnps­
)KeH~e BY, ~ lOK cxoppex­

T~POBOTb HOM~Honbl pesa­
CTOpOB R32 ~ R33, 4T06bl 

nonY4~Tb OTKflOHeH~e yKO­

30TenSl ~3Mep~TenbHoro 

np~60po HO nonuvo WKO­

ny. 

Ilpoeepxv ~3Mep~TenSl 

nv-uue BblnonHSlTb nyTeM 

cpOBHeH~Sl C nOK030H~SlM~ 

npovuumeaaoro ~3Mep~­
rensuoro np~60po. B 6bl­

TOBblX vcnosasx H~HO OT­

Kon~6poBOTb np~60p ny­

TeM nog04~ sxonaoro HO­

npSl)KeH~Sl OT~CT04H~KO n~­

TOH~Sl C peryn~pyeMblM HO­

npSl)KeH~eM 0...50B/l A. 
Tpe6yeMbie Ben~4~Hbl HO­

npSl)KeH~Sl AnSl MOCWlO6~­

POBOH~Sl ~3Mep~TenSl B BOT­

lOX nOK030Hbi HO pHc.3. 
KOHe4Ho, np~ He06xog~­

MOcrn MO)KHO g060B~Tb g~­
on030Hbi ~3MepeH~~. ~Sl 
c03g0H~Sl gByx nonnacno­
30HOB 50MBT ~ 500MBT B 

cxeMy g060BnSllOT nepe­

Kfl104OTenb, C nOMow,blO KO­

roporo pe3~CTOp R30 co­

eg~HSleTcSl aenocpencrseu­
HO HO 3eMnIO, 0 g~og non­

Kfl1040eTCSl uenocpencrsea­
HO K aorpvsxe. 

Cnenver OTMeT~Tb TOK­

xe, 4TO KOKOe-TO BpeMSl (B 

o6w,eM He 60nee 1M~Hyrbl) 
~3Mep~Tenb MOW,HOCT~ MO­
)KeT Bblgep)K~BOTb MOW,­

HOCTb nopsnxo 100 BT. 

23 



CXEMOIEXHIKA 

BblCOKOTOliHblH MHnnHOMMeTp
 
C novoun.o M~nn~OMMeTpO BbICOKO~ 

T04HOCT~, YCTPO~CTBO KOTOpOrO p03pO­

60Ton XuoM~AneTOH (HOB051 3enOHA~51), 
MO)KHO ~3Mep51Tb COnpOT~BneH~51 WyHTOB 

OMnepMeTpO, 06MOTOK TpOHC¢OpMOTO­

po ~ AO)Ke KOHTOKTOB BbIKnI040Ten51. (0­

npOT~BneH~51 3T~X 3neKTpOTeXH~4eCK~X 

3neMeHTOB 04eHb MOnOe ~ ero Henb351 ~3­

Mep~Tb 60nbW~HCTBOM MynbT~MeTpOB. 
L.JTo6bl ~3Mep~Tb conporasneuae He~3­

secraoro pe3~CT~BHoro3neMeHTO, -iepes 
uero nponvcecior nOCT051HHbl~ TOK 100 

MA, noneuae HOnp51)KeH~51 ~3Mep51IOT 

BonbTMeTpOM. B K04eCTBe ~CT04H~KO no­

CT051HHOro TOKa ~cnonb3yeTC51 pervnsrop 
HOnp51)KeH~51 LM317, a none-rae HOnp51­

)KeH~51 ~3Mep51IOT l\~¢POBbIM BOflbTMeT­

pOM C A~on030HOM ~3MepeH~~ OT 0 AO 

200 MB. 

np~ ~cnonb30BOH~~YK030HHbiX HO cxe­

Me HOM~HonOB 3neMeHTOB nOK030H~51 

eonsrverpo 6YAYT COOTBeTCTBOBOTb OMOM. 

Kon~6poBKO np~60po BbInOnH51eTC51 

npocro. BbI6~pOIOT A~on030H 2 OM, nOA­

COeA~H51IOT K TepM~HonoM "Rx" npeuasa­
OHHbl~ pesacrop conporasneaaev 1 OM 

-repes TepM~Honbl, ~ nOTeHl\~OMeTpOM 

VR 1 HOCTPO~BOIOT nOK030H~e 1.000 HO 

T06no l\~¢pOBOro sonsrwerpo. Ilonvcra­
M051 T04HOCTb npeuasaonaoro pe3~CTO­
po 1%. 30TeM nepeKnlO40lOTC51 HO A~ono­

30H 20 OM, ~ ~cnonb3Y51 npel\~3~OHHbl~ 

pe3~CTOp HOM~HonOM 100M [noncoenv­
HeHHbl~ KOK npeAbIAYlll~~), nOTeHl\~OMeT­
pOM VR 1 HOCTPO~BOIOT nOK030H~e 10.00 

HO rofino. 
[locne Kan~6pOBK~ MO)KHO ~3Mep~Tb 

conporasnenaa OT 10 MOM AO 19 OM C 

T04HOCTblO, 60flbwe 4eM ±5 MOM (T~n~4­
HO ±2 MOM) HO A~on030He 2 OM ~ ±50 

MOM (T~n~4HO ±20 MOM) HO A~on030He 
20 OM. 
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CXEMO.IEXI:IJKA 

npeo6pa30BaTeJlb HanpH)I(eHHH 12/230 B
 
HeCMOTpfl HO TO, 4TO CerO,lJHfI Y)Ke ,lJOBOflbHO MHoro sneapn-ec­

KI1X npl160pOB p060TOIOT HO 60TOpel1HOM nI1TOHI1I1, oco6eHHO nop­
TOTI1BHbIX, I1HOr,lJO (np» orcyrctenn cereeoro HOnpfl)KeHI1f1) B03HI1KO­

I
~ / c 

! 

~ 
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lie
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et Heo6xo,lJI1MOCTb 

I1cnOflb30BOTb 6b1TO­

BYIO TeXHI1KY, nl1TO­

eMylO HOnpfl)KeHl1eM 

230B. TOKOfi Heo6­

XO,lJI1MOCTb MO)KeT 

B03HI1KHyrb He tons­
KO BO BpeMfi OT,lJbIXO 

HO ttpnpoue nn» B 

uopote, HO 11 B OBO­

PI1I1HOM OJY40e, T.e. 

npn npOnO,lJOHI1I1 ce­

teeoro HOnpfl)KeHI1f1. 

Ho pHcyHKe no­
K030HO cxeMO yCT­

PO~CTBO, KOTOpylO 
p03p06oTOn 5. 5po­

ycoc (AHrJH1Sl). MoLl.\­

HOCTb YCTPO~CTBO 

He6onbwoSl, OKano 
30 BT, npocrvio cxe­

My nerxo nOCTpm1Tb 
HO aenoporax KOM­
nOHeHTOX. KOHe4HO, 

MO)l(HO nOCTpOI1Tb 

60nee MOLl.\HYIO cxe­
MY, HO He CTOI1T 30­

6blBOTb, HOnpl1Mep, 

4TO AnSl nonY4eHI1Sl 
nepeMeHHoro TOKO 

cl1no~ 1 A npl1 HO­

npSl)l(eHl111 230 B 60­

ropes nepB114HO~ 

CTOpOHbl AOn)l(HO 

BblAOBOTb 6onbwe, 
4eM 20 A nOCTOSlH­

aero TOKO! BbIXOA­

HOSl MOLl.\HOCTb 30BT 
nOAp03yMeBoeT no­
Tpe6nSleMbl~TOK 3 A 

OT 6OTopel1 12 B. 
B cxewe npl1Me­

HeH TO~Mep 555, 
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cxliMOTEXl::llKA 
p060TOeT KOK HeYCTOH4l-1BbIH MynbTl-1Bl-16pO- rensuo npsvovronsaoa, TOK KOK l-1CKO)l(OeT­

TOp HO 40CTOTe OKanO 100 ru KOTOpOSl pe- CSl, npOXOASl sepea TPOHC¢OpMOTOp. TOKOSl 

rynl-1~yeTcSl nOTeHlJ,l-10MeTpOM Pl. ¢OPMO HOnpSl)l(eHl-1Sl mnOHl-1Sl AonyCTI-1Mo MSl 

TOI-1Mep 555 eupofioraaoer MI-10HAP C KO- 60nbWI-1HCTBO 3neKTpl-14eCKI-1X vcrpojicre: 
3¢¢I-1lJ,l-1eHTOM30nOnHeHI-1Sl 50 %MSl vnpce- nOMn04eK, MonOMOUJ,HbIX ABl-1rOTenefi, I-1C­

neHI-1Sl D-Tpl-1rrepOM (KMOn V1C 4013). Ho T04HI-1KOB nl-1TOHI-1Sl AnSl 3neKTpOHHbiX yCT­

BblXOAOX 1 1-1 2 MI-1KpOCXeMbl IC2 eupcfioru- poficTB. 

BOIOTCSl npOTI-1BO¢03Hble Cl-1rHOnbl, I-1cnonb3Y- 06pOTI-1Te BHI-1MOHl-1e: noxe npa TOM, 4TO 

eMble MSl ynpoBneHI-1Sl TpOH3l-1CTOpOMl-1 T1 l-1 cxeMO npeAH03H04eHO l-1 p03po60TOHO MSl 

T2. MOUJ,Hble TpOH3l-1CTOpbl AOpnl-1HrTOHO nOAKnI04eHl-1Sl K OBTOM06l-1nbHOfi 60Topee 

MJ3001 I-1cnonb3YlOTCSl MSl nonY4eHl-1SlHe06- HOnpSl)l(eHl-1eM 12 B, nepBI-14Hbie 06MOTKI-1 

XOAI-1MorO TOKa HO BbIXOAe. TPOHC¢OPMOTOPO POCC4l-1TOHbl HO 9 B, y4l-1­

Harpy3Kofi TpOH3l-1CTOpOB cnvxcr 9-Bonb- TblBoeTCR ncne-u-e HOnpSl)l(eHl-1Sl OKano 3 B 

rosue 40CTl-1 nepBl-14HOH 06MOTKl-1 TpOHC- Me)l(AY KOnneKTOpOM l-1 3Ml-1TTepOM MOUJ,HbIX 

¢OPMOTOPO TR1. Bo BTOpl-14HYIO 06MOTKy TpOH3l-1CTOpOB. 3TO OTHOCl-1TenbHO sucoxoe 
BKnlO4eHbi BOpl-1CTOp R5 (51 OK250 I-1nl-1 uonpaxenae HOCblUJ,eHHOCTI-1 - ¢OKTl-14eCKI-1 

507K250) l-1l-1HAI-1KOTOP eucoxoro HOnpSl)l(e- NHeAocTOToKN, 06bl4Hbifi HO scex vcrpoacr­
Hl-1Sl - HeOHOBOR nOMn04KO. BOX B KOH¢l-1rYP0lJ,l-1l-1 AOpnl-1HrTOHO, KOTO­

<t>OpMO suxoaaoro Cl-1rHOnO npI-16nl-131-1- pes COCTOl-1T 1-13 AByx TpOH3l-1CTOpOB. 

Pacnnaaaaarens uaera
 
YCTpOHCTBO, xoropoe pocnosuoer lJ,BeTO 06beKTOB, l-13roTO­ BblBOAbl 7 l-1 14 Ml-1KpO­

Bl-1n OBCTpOnl-1HCKl-1fi pOAl-10nI06l-1Tenb A. nOpTpl-1A)1(. cxeMAOn)l(Hbl 6blTb COeAl-1­
npl-160p COAep)l(l-1T rpa AOT4l-1KO OCBeUJ,eHHOCTl-1, sunonaea­ HeHbl C 3eMneH l-1 nl-1TOHl-1­

Hble HO ¢OTOpe3l-1CTOpOX LDR. eM +9 B COOTBeTCTBeHHO. 
KOHCTPYKlJ,l-1Sl AOT4l-1KO (pMC. 1) BKnlO40eT OnTl-14eCKYIO nl-1H3Y 

1-1 CBeTO¢l-1nbTp. OTp0)l(eHHblfi CBeT OT lJ,BeTHOro npenvero 
npOXOAl-1Tsepea ¢OKyCl-1pylOW,ylO m1H3Y, 4TO YBenl-14I-1BOeT 4yB­

CTBl-1TenbHOCTb ¢OTOpe3l-1CTOpO, nonee nononoer HO CBeTO­ CONVEX LENS 
¢l-1nbTp, nponycKolOUJ,l-1H onpeneneuusui lJ,BeT Bl-1Al-1MOrO cnex­

TpO. 

Ho pMc.2 nOK030HO cxevo, KOTOpOSl cnocofiao C4l-1TbIBOTb 

1-1 06po6OTbiBOTb socevs lJ,BeTOB, TO ecrs CI-1HI-1~, 3eneHbifi l-1 

KPOCHbl~ (OCHOBHble lJ,BeTO); Cl-1peHeBbl~, )I(emblfi l-1 rony60i:1 

(BTOpl-14Hble lJ,BeTO)l-1 4epHo-6enbIH. 

Cxevo yCTpofiCTBO 04eHb npOCTO, B Hefil-1cnOnb3YIOTcSl no­

rl-14eCKI-1e 3neMeHTbi 'V1' l-1 'HE' MSl pe3ynbTl-1pylOUJ,eH l-1HAl-1KO­

lJ,l-1l-1 COOTBeTCTBYIOUJ,l-1Ml-1 lJ,BeTHbIMl-1 CBeTOAl-10AOMl-1 LED 1- LED6. 

KornoCP06OTbiBOlOT see ¢OTOpe3l-1CTOpbl LDR1-LDR3, CBe­

TI-1TCSl 6enbli:1 CBeTOAl-10A LED8, B npOTl-1BHOM cnvsoe CBeTl-1TCSl 

CBeTOAl-10A LED7, YK03bIBOIOUJ,l-1H HO OTcyTCTBl-1eOCBeUJ,eHl-1Sl. 

YYBCTBl-1TenbHOCTb ¢OTOpe3l-1CTOpOB LDR xopperrapvercs C 

nOMOUJ,blO nOTeHlJ,l-10MeTpOB VR1-VR3. 
PMc.l 
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CXEMOIEXHlKA 

.9V 

~ 
IC1 (N1-N3)=CD4013B
 
IC2(N4-NG) =CD4073B
 
IC3(N7-NB) = CD4073B
 
IC4 (N9-N14)=CD4069B
 
IC5(N15-N20) =CD4069B
 

R9 R11 
2201<' 220K 

PMc.2 
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CXEMOIEXHlKA 

LCD BonbTMeTp PM438	 T~~~~:~~O~~~~~H~~
 
np~6opo PM438 B pexv­
MeBOIlbTMeTpo, HO pMc.2 

L(~cPPOBO~ BOIlbTMeTp PM438 COCTO~T ~3 OHOIlOrO-l.J,~cP­

posoro npeocpoaosorena ~ LCD ~HA~KOTOPHO~ nouenu. )J,~­
an030H ~3MepeH~~ OT 0 AO ±199,9 MB C aBTOMOT~4eCK~M 
np~3HOKOM nOIlflpHOCH1, T04HOCTb ~3MepeH~~ ± 0,5 'Yo. 
BXOAHO~ ~MneAaHC 60Ilee 100 MOM. 
Hcnpsxe-n-e n~TaHf1fl 8...12 B nocrosasoro TOKa (Tf1nOBOe 

n~TaH~e 6OTOpef1 9 B), nOTpe6IlfleMbl~ TOK OKOIlO 1 MA. 
)J,~ana30H pa604f1X revneporvp 23 ± 5°C. 
Pa3Mep npf160pa 68 x 44 MM. 

- T~nOBOfl cxeMO BKJlJ04e­
H~fl B pe)K~Me OMnepMeT­
po. 

,llnfl ~3MepeH~fl C06CT­
aeuaoro HOnpfl)KeH~fl rur­
TOH~fl PM438 np~MeHflJOT 
cxeMy, nOK030HHYJO HO 
pMc.3. 

+ 

9Mn 
(7M5+1M5) 

9OOkl1 
(750k+15Ok) 

tokQ 

Bxoaaoe (75k+15k) 

HanpR>KeHlt1e 

9kn 
(7k5+1k5) 

1kQ 

200mV 

2V 

20V 

201:N 

200011 0.--. 

IN+ 

Panel Meter 

PMc.l 
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CXEMOTEXHIKA 

+f-l
 
0.10 2A 

10 200mA 

BXOAHO~ 

100TOK 20mA 

100n 2mA 

1kO 0.2mA 

IN+ 

I 

Panel Meter 

IN­
PMc.2 

33k 

IN+ 
"BAT+" 

• • I I+ 

DUM 
. (5(T JlJI1P(R P2) 

l/2 TLQ72 

PMc.3"BAT-" 
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CJ{EMQIEXHlKA________ _ _ 

npOCTOM COHap
 
Ho MI-1KpOCXeMe LM380N TOMOCCKOp60po­

yr (IOAP) nOCTp0l-1n npocroa nOKOTOp_ 
nbe301-13nYYOTenb Xl cny)l(l-1T MI-1KpO<pOHOM, 0 

nbe301-13n'floTenb X2 aunonuaer pons 1-13n'flOTen~. 

Kornc Xl 1-1 X2 pocnonoxeuu HenocpeACTBeHHO 
6n1-13KO, TO 6nOrOAOp~ nerne 06pOTH0i1 CB~31-1 
nbe301-13nYYOTenb X2 3B'flI-1T rpOMKO HOC06CTBeH­

HOi1 pe30HoHcH0i1 YOCTOTe. Pe31-1CTOp R1 orpo­
HWll-1BOeT BblxoAHOi1 TOK. Era HOMI-1HOn MO)l(HO 

YMeHbWI-1Tb AO HeCKOnbKI-1X AeC~TKOB OMOB, npa 
3TOMYBenI-1YI-1BOeTC~ YYBCTBI-1TenbHOCTb npl-1Mep­

HO AO OAHOi1 TpeTI-1. 
v13nYYOTenl-1 Xl 1-1 X2 MOryl 6blTb YCTOHOBneHbl 

HO POCCTO~HI-1I-1 HeCKOnbKI-1X COHTI-1MeTpOB, YT06bl 

r.------- +12V 

X2 ..1.+
X1 

PIEZO 
PIEZO = SOUNDER 

SOUNDER 

, , OV 

He C03AOTb 06pOTHylO CB~3b. Korno 06beKT (HO­

npl-1Mep, OBTOM06I-1nbHbli1 6oMnep) HOXOAI-1TCSl 
oxono npen~TCTBI-1~ 1-1 Me)l(AY Xl 1-1 X2 np1-16n1-131-1­

rensao 10CM, cnuurea 3ByK 1-13nYYOTen~ X2. 

lla6opaTopHbiM OnOK nMTaHMH
 
5nOK nl1TOHI-1Sl C perynl-1pyeMblM nOCTOSlH­

HblM BblXOAHblM HonpSllKeHl-1eM OT 0 AO 30 B 

noasonaer 30nl1TbiBOTb yCTpOi1CTBO TOKOM AO 

1A. Ho pHcyHKe nOK030HO cxeMO 6noKo nl1­

TOHI-1Sl, npeACTOBneHHOSl xypaono« Elektor 

Electroniks. 

KOHCTPYKlJ,l-1Sl OCHOBOHO HO 113BeCTHOM I-1H­

rerponsaov pervnsrope V1C 723. V13BecT­

HO, YTO MI-1HI-1MOnbHOe BblXOAHoe HonpSllKe­

Hl1e, 06blYHO nocrvnsoe OT 3T0i1 V1C, + 2 B 

OTHOCI-1TemHO BblBOAO V- {KOTOPbli1 06blYHO 

COeAI1HSlIOT C HyneM nI-1TOHI-1Sl). 3Ty npofine­
My MOlKHO npeononers, nOAOBOSl HO BblBOA 

V- OTpl1lJ,OTenbHbli1 nOTeHlJ,l-10n, no Kpoi1Hei1 

Mepe -2 B. 

Bo 1-136elKOHI-1e I1cnonb30BOHI-1Sl TpOHC­

<pOPMOTOPO C MHOroKpOTHblMI-1 BTOPI-1YHbl­

MI-1 06MOTKOMI-1, AOnOnHI1TenbHOe OTPl-1lJ,O­

rensuoe sonpsxenxe nl-1TOHI-1Sl C03AoeTCSl 

sepes YABOI-1Tem HonpSllKeHI-1Sl, COCTOSlLllI-1i1 

113 3neMeHTOB C 1, C2, D 1 H D2, H cT0611­

nH311poBOHO HO vposae -4,7 B 3neMeHTO­

MH Rl 11 D4. 
OCHoBHoe nonoxarensaoe HonpSllKeHl1e 

nl1TOHI1Sl nonyseao C TPOHC<pOPMOTOPO Ye­

pea BblnpSlMI1TenbHbli1 MOCT B H HOKonHTenb­

Hbli1 KOHAeHCOTOp C3. Hcnpsxesae nHTOHHSl 

33 B AnSl V1C 723 cT06HnH3HpoBOHO cT0611­

nl1TpOHOM D3. 

AopnHHrToHcKOSl nope T2/T3 noasonser 
BblAOBOTb B Harpy3Ky TOK AO 1 A, cHny KOTO­

poro MOlKHO OrpOHHYI1BOTb C nOMOLllblO nepe­
MeHHoro peancropo P3. 

Buxonsoe HonpSllKeHl1e pervnapvercs no­

TeHlJ,I10MeTpOM P2, 0 nOACTpOeYHblM peauc­
TOpOM P 1 yCTOHoBnl1BolOT Hynb auxonuoro 
HonpSllKeHI1Sl. 

Al10A D7 30Llll1LllOeT uena OT 06POTH0i1 no­
nSlpHOCTI1, 0 AI10A D6 - OT nepeHonpSllKeHHi1 

AO 63 B. 
HOCTPOI1BOIOT 6noK nl1TOHI1Sl cneAYIOLllI1M 

06p030M. BHOYOne YCTOHOBnl1BOIOT BblXOA­

Hoe HonpSllKeHl1e B Honb. AnSl sroro BpOLllO­

lOT ABl1lKOK pervnsropo nOTeHlJ,I10MeTpO P2 

npOTI1B YOCOBOi1 CTpenKI1 11 nOACTpOeYHblM 

pe311CTopOM P 1BblnOnHSlIOTpervnapoexv, no­

KO BblXOAHoe HonpSllKeHl1e He CTOHeT POBHblM 

HynlO. 30TeM BPOLllOIOT ABl1lKOK pervnsropo 
nOTeHlJ,I10MeTpo P2 no YOCOBOi1 crpenxe,AO 

MOKCI1MOnbHOro 3HOyeHI1Sl ConpOTI1BneHI1Sl. 

BblxOAHoe HonpSllKeHl1e 6nOKo nl1TOHI1Sl nonx­
HO TorAO 6b1Tbnpl16nl1311TenbHo 30 B. Ecnl1 HO­

npsxesae MeHbwe, yeM 30 B, HOMI1HOn pe311­

CTOpO R6 MOlKHO HeMHoro YMeHbWI1Tb. 
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CXEMOIEXI:UKA _ 

npOCTOH M3MepMTenb MHAyKTMBHOCTM
 
Ha OAHO~ I-1HTerpanbHO~ MI-1KpOCXeMe 

MO>KHO nocrpoars npOCTO~ 1-1 HeAoporo~ I-1C­

nblTOTenbHbl~ npl-160p I-1HAYKTI-1BHOCTI-1. 

fl. 5pyHO (Vhanl-1fl) npennoxvn I-1CnOnb30­

BOTb B CXeMe 6yq,epI-13I-1pOBOHHOrO resepc­

TOpO nl-1pca recn-pveswo KarywKy I-1HAYKTI-1B­

HOCTI-1 BMeCTO 06bl4HOrO KBOpL\eBOrO peso­

HOTOpa (CM. pMcyHOK). reueporop I-1Cnonb­

aver 0AI-1H KMOn I-1HBepTOp MI-1KpOCXeMbl 

74HC04. Pe31-1CTOp R1 06eCne41-1BOeT CMe­

Ll\eHl-1e B nI-1He~HO~ 06noCTI-1 Anfl q,OpMl-1pO­

BOHl-1fl I-1HBepTl-1pYIOLl\ero YCl-1nl-1Tenfl C 60nb­

WI-1M K03q,q,I-1L\l-1eHTOM YCl-1neHl-1eM. Cxevo 
peorapver Ha ManOMOLl\Hble Cl-1rHanbl. 

LC uens q,opMl-1pyeT nopannenbHbl~ pe­

30HOTOp, KOTOPbl~ I-1AeanbHO pe30HI-1pyeT 

Ha 4aCTOTe fO= 11[21t(LxCS)1/2], rae C s=C111 

C 2=50 nF. vb 3TO~ q,opMynbl MO>KHOBbI4I-1C­

nl-1Tb I-1HAYKTI-1BHOCTb Lx, 1-13Mepl-1B pe30HaHC­

HylO xocrorv fa I-1nl-1 nepaon T= lifo. 
Ha pe30HaHcHo~ 4aCTOTe LC uens ofiec­

ne41-1BOeTCABl-1r q,03 HO 180· Me>KAY BXOAOM 

1-1 BbIXOAOM. ,D,nfl reHepOL\l-11-1 CABl-1r q,03 Ha 

4aCTOTe fa B KOHType reueporopo AOn>KeH 

6blTb 360· 1-1 K03q,q,I-1L\l-1eHT YCl-1neHl-1fl KOHTy­

pa reueporopo 60nbwe eAI-1HI-1L\bl. V1HBep­

TOp IC 1A 06eCne41-1BaeT nonoruurrensuue 
180· CABl-1ra q,03 OT BXOAa AO BblXOAa 1-1 Bbl­

COKoe yCl-1neHl-1e, 4T06bl KOMneHCl-1pOBOTb 

3OTyxaHI-1e uena. 
Benl-141-1HO COnpOTI-1BneHl-1fl pe31-1CTOpO R1 

He Kpl-1TI-14Ha 1-1 MO>KeT 6blTb OT 1 AO 10 MOM. 

Pe31-1CTOp R2 1-130nl-1pyeT BblXOA I-1HBepTOpa 

IC 1AOT LC KOHTypa, 4TO vnv-uuoer npflMO­

vronsuocrs caraonc HO BblXOAe 1-1 nosuuroer 
yCT0l:14I-1BOCTb 40CTOTbl, YBenl-141-1Bafl KPYTI-13­

Hy CABl-1ra q,03 oxono pe30HOHCHO~4aCTOTbi. 

,D,nfl yny4weHI-1fl pofioru cxeMbi cnenver 
I-1CnOnb30BaTb npeL\I-131-10HHbie nneao-u-ue 
KOHAeHCOTopbl C HI-13KO~ c06CTBeHHO~ I-1H­

AYKTI-1BHOCTblO, rano MKP1837 1-13 cepl-1l-1 no­

nanponaneaoeux KOHAeHCOTopOB Vishoy (c 

nonvocov 1%). 
B poficre cxevo norpefinser He3H041-1­

TenbHbl~ TOK nl-1TOHl-1fl, 4TO noseonser I-1CnOnb­

30BOTb MI-1HI-1OTIOPHYIO 6OTapeIO I-1nl-1 aKKyMy­

nsrop B Ka4eCTBe I-1CT04HI-1KO nI-1TOHl-1fl. 
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