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HQBMH 
ripoc~on MEV-50C-R 
Ann O B T O M O ~ ~ ~ ~ H O ~ O  PMHKY KoMnaHiR 

Murata BMnyCTMnO H O B M ~  MEMS ripoc~on 
MEV-50C-R. np~nan 3a6e3nery~ TO~HMMM 

B M M ~ ~ ~ M M  ~ C l B i r C l ~ i k ~ ~  CMCTeMY ae~o~o6inn, 
i0 r0  TOKOX MOXHa BMKOPMCTOBYBOTM B GPS 
MOnynRX, CynVHMKOBMX aHTeHOX, ~ ~ ~ O U K O X  Ha 

panio~epyea~~i. 
Hosi ~ ~ ~ O C K O ~ M  B~,QHOCRT~CR A0 nPYrOrO 

~ex~onor i r~o ro  n o ~ o n i ~ ~ ~  npwnanis Murata. 
~ ~ ~ O C K O ~ M  He BMMOrOtOTb HOCTPOlOBOHHR 

TeMnepOTypHOrO apeR4y 30 ,QO~OMOrOtO 

nporpaMHor0 306e3neqe~~~.  

C~a6inbHiCTb napa~e~p is  y BC~OMY ~ iana -  
3 o ~ i  P O ~ O ~ M X  TeMnepaTyp (sip, -40 no 85°C) 

CKJlOflaE 0,6 "/c. & T ~ M K  KYTOBO~ LUBMAKOCT~ 

B M K O H ~ H H ~  3 Ma~epiafliB, R K ~  306e3neqyo~b 

~TabinbHiCTb P O ~ O T M  npMJlOny He3OneXHO 

sin TeMnepaTypHoro pexnMy. 

)$R Rnpa MEMS flaTrMK0 B M K O P M C T ~ H M ~  

o ~ ~ H o K ~ M C T ~ ~ ~ H M I ?  KpeMHii, CaM MEMS ene- 
MeHT 3 p o 6 n e ~ ~ k  i3 K ~ ~ M H ~ K )  i n ipe~c CKJlO, 

0614.4sa ~ a ~ e p i a n ~  M a o n  6nM3bKi KO- 

~ C $ ~ U ~ E H T M  TePMOP03UIMPeHMR1 n i n B M ~ ~ t O 4 k I  
cra6inb~icrb P O ~ O T M  AaTrlMKO. 

~ H W M M  KPMTM'iHMM ~ O K T O P O M  AaTqMKa 

U I B M ~ K O ~ ~ '  m~ ~ a e i r a u i i ~ ~ x  cMcreM E 3 ~ i u e ~ -  

HR npM sanyc~y. ~$IR s a x o n n e ~ ~ ~  GPS cMrHa- 
Jly 38M'laiHo n o ~ p i 6 ~ 0  KiJlbKa XBMJlMH niCJlR 
BKnlo'4eHHR XMBJleHHR, TOMY B UbOMY ~ P O M ~ X K Y  

racy BMKO~MCTOB~ET~CR i ~ e p u i k ~ a  ~as i rau i~ .  
HOBMI? ACITWK MEV-50C-R Ma€ M~H~MCYJ~~HMI? 

3cys npM sanyc~y - ycboro O,1 "/c y ~ i a n a s o ~ i  
0,5 ... 300 c n i m  sanyc~y. 

Bwco~a n i ~ i I ? ~ i u b  (0,5% y ~OBHOMY niana- 
30Hi KYTOBO~ UIBM~KOCT~) i Man0 '4YTJlMBiCTb 

noneperHMx ocei (f 5%) rapaH-ryE ~ ~ a 6 i n b ~ y  
~ 0 6 0 ~ ~  H O B ~ ~ O ~ ~ ~ H M X  CMCTeM H O B ~ T ~  Ha CKJlafl- 

HMX TPaCaX-CePnOHTMHaX. MEMS eneMeHT 

MOE a ~ o n ~ y  nepeMMwy, RKO 3a6e3nery~ iso- 
nnuio JUIR ~ p a u o i  ~ 0 6 0 ~ ~  npnnany, uo ne- 
peBMuy€ nior~I? CTCIHflOpT 1 o - ~  n 0  M3/c. 

MEV-SOC-R Ma€ r a 6 a p ~ ~ ~ i  PO~M~PM I O x 
6,2 X 2,9 MM npM ~ 0 3 i  0,3 r. MOKCMM~~~HO Ky- 
TOBO UIBMAK~C~~ AOTqMKa CKnOAOE +70°/c. 

YHiKaJlbHCI CXOnMHKOBa CTpyKTJ'pCY AOTllMKO 

306e3nery~ He'iyTJlM~icTb npMnOfly A0 4i3Mq- 

HMX nepewKon (sin ynapis, si6pauii), u o  
B M ~ ~ A H O  ~ M f l i n R €  AaTqMK Murata Bin O H O J ~ O ~ ~ B  

K O H K Y ~ ~ H T ~ B .  

MOSFET TP~HBHCTOP SiHG47N60S 
SiHG47N60S - n o ~ y x ~ w i  n - ~ a ~ a n b ~ ~ i  

MOSFETTP~H~MCTOP, aanyue~wi y 6 ~ ~ 0 6 -  

HMUTBO KOM~OH~EK) Vishay. B~pi6 Ma€ MOKCM- 

MOJlbHy HClnpyry Ha ~ O T B O P ~  600 6, BeJlM'iM- 

HO CTPYMY CTOKY C T O H O B M T ~  47 A, onip 
B~)~,KPMTO~O KOHOJly 0,07 OM (npM U3=I 0 B). 
Tex~iqni xapamepnmm 
M ~ K C M M O ~ ~ ~ H ~  Hanpyra ~ ~ T B O ~ - B C I T ~ K ,  B . . . . . ,600 
Onip s i .q~p~~oro KaHany ( n p ~  U3= 10 B), OM. .0,07 
BenMr~~o 3apRny Ha B O T B O ~ ~ ,  H K ~ .  . . . . . . . . . . 2  16 
&1na3o~ p06oq~x Hanpyr HO ~ m ~ o p i ,  B. . . . . f 20 
M ~ K c u M ~ ~ ~ H M ~ ~  CXpyM CXOlcy, A. . . . . . . . . . . . . . .47 
nianaso~ p060qnx ~e~nepcm/p,'C. . . . . . -55...+ 150 

O 6 n a ~ ~ i  3OOOcyBaHHR: ~HB~PTOPM, LUI/IM 
MOAYJlRTOPM, MOCTOB~ CXeMM B COHR'iHMX i 
B~TPRHMX eHeproymaHosKax, cepeepw, cxe- 

MM KePYBaHHR MOTOPOMM i T.A. 

IGBT-~o~ynb FF600R12ME4 
KoMnaHiR lnfineon aHoHcyBana HOBMI? 

IGBT-~onynb FF600R12ME4 (2 ~ n o r i  
600A/1200B) y ~opnyci EconoDUAL3. Mo- 

nynb BMKOHOHMR y TOMY x ~opnyci, u o  i 
FF450R12ME4 (450A/1200B). )$R KOPMCIY- 

saris MOp,yJlR FF450R12ME4 ue A03BOnMTb 

~ ~ ~ B M ~ M T M  n o ~ y x ~ i c r b  nepeTsopoaara 6e3 

nepepo6~~  ~ o ~ c r p y ~ u i i  nepe-reopoeaqa. 

A ~ H M R  npMCTpii PeKOMeHAYETbCR M R  no- 
VXHMX ene~~ponp~sonia, oco6n~so 3 se- 

JlMKMM K O ~ ~ ~ ~ ~ E H T O M  IlepeBCIHTOXeHHR no 
CTPYMY. 

llincnnlosarl LT1999 
H O B M ~  BMCOKOUJBM~K~CHMI? npeuM3ik~MR 

nifl~klJlt0BCl.l N R  ,~oPIMK~B CrPYMY LT1999 npefl- 

c r a s n e ~ ~ i  K o ~ n a ~ i € o  Linear Technology. 
Mi~pocxe~a CnpOeKTOBaHa mR MOH~TOPMH- 

ry flBOHO~pOBJleHMX CTPYM~B y LUMPOKOMY 

nianaso~i Hanpyr HO naTwKy. 
LT1999 3n i I?~H0€  B M M ~ P ~ ~ B O H H ! ~  HOnPYrM 

Ha ~ O B H ~ ~ ~ ~ H ~ O M Y  Pe3MCTMBHOMY UIYHT~ i E H e -  

py€ B M X ~ ~ H Y  Hanpyry B ~ ~ ~ o B ~ J J H o  A0 CMnM i HO- 

npRMKy CTPYMY, R K M ~  no H ~ O M Y  Tere. 
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Ce~eficrso HT7700A/B/C/D - KMOll-ycrpoficrsa 
C BMCOKO~~ ~ ~ o M ~ x o Y C T O ~ ~ ~ M B O C T ~ K ) ,  llpeAHCI3HClLleHHble 

N R  YnpaBJleHMR RPKOCTbtO JlaMn HaKaJlMBaHMR n V e M  M3- 

MeHeHMR yrna OTKPblTMR TpMaKa, C nOMOubK) KHOnOq- 

H o r o  nepeKntoqaTen8 ( m ~  TMnoB HT7700AIB) Mnki ceH- 

COpHOrO KOHTUKTa ( ~ 9  TMnOB HT7700C/D). Ycrpofi- 
craa HT7700A M HT7700C pacclrMTaHb1 H a  pa6o-ry c 
CeTeBblM HanpRXeHMeM racro~o i  50 rut a HT7700B M 

HT7700D - C CeTeBblM HHonpRXeHMeM r a C T 0 ~ 0 f i  60 r ~ .  
P C I ~ M ~ ~ C I ~ T C R  perynRTop B 8-KOHTCIKTHOM DIP KOPnY- 

ce, 0 6 0 3 ~ a r e ~ ~ e  s b l e o n o s  n o ~ a 3 a ~ o  H a  puc.1. 
Ha p~c.2 n o ~ a 3 a ~ a c x e ~ a  perynmopa o c s e u e H M 9  

C KHOIlO'iHblM YnPaBJleHMeM. K ~ ~ T K O B ~ ~ M ~ H H O ~  Ha-  

XaTMe KHOnKM nOOqepeAH0 nPMBOAMT K BKJltOqeHMK) M 

BblKJllO'leHMlO JlaMnbl. Korna KHOnKa H a X a T a  M YAepXM- 

BaeTCR AOJlblue 0,7 CeKyHA, TOrAa RPKOCrb CBeqeHMR 

JlaMnbl 6 y ~ e ~  nJlaBH0 yMeHbluaTbCR. E c n ~  KHOnKY H e  

OTnYCKClTb, TO JlclMnU BblKJlIO'4MTCFI. 

Ha p~c.3 n o ~ a 3 a ~ a  a e M a  perynmopa o c s e u e H w  

C CeHCOPHblM AaTqMKOM. n e p ~ ~ t ?  KaCaHMe K ACimMKY 

npMBeAeT K BKntO'ieHMIO JlaMflbl H a  flOJlHYI0 MOuHOCTb. 

n0CJ-E BTOpOrO KaCaHMR RPKOCTb CBeqeHMR J l a M n b l 6 ~ -  

AeT nJlaBH0 YMeHbUOTbCR. ~ P M  TpeTbeM KaCaHMM yp0- 
BeHb RPKOCTM ~ ~ $ M K C M P Y ~ T C R .  Y ~ T B ~ ~ T o ~  KaCaHMe K 

CeHCOPHOMynaTrMKY npMBeAeT K BblKJlK)qeHMK) JlCYMnbl. 

T ~ X H H ~ ~ C K H ~  XaPaKTePHCTHKH 
H a n p ~ x e ~ ~ e  IlMTQHMR, B . . . . . . . . . . . . . . . . .  9...12 
M a ~ c ~ ~ a n b ~ b ~ f i  n 0 ~ p e 6 J l R e ~ b l f i  TOK, MA. . . . . . .  . 2  

. TOK HCI B ~ I B O A ~  TRIG, MA . . . . . . . . . . . . . . . . . . . .  14 
T ~ K T O B ~ R  racro~a, ~ r u . .  . . . . . . . . . . . . . . . . . .  ,320 

oscl ascl 

vss 11 4 5 TRIG 

Key-trigger-type Touch-sense type 
HT7700A (50Hz) HT7700C (50Hz) 
HT7700B (60Hz) HT7700D (60Hz) 

- 8 DIP - 8 DIP 
Pmc. 1 

4 

B b l n p R ~ M T e n b ~ b l f i  AMOA Dl, pe- 
~MCTOP R2 M CTCI~M~MT~OH D2 B ~ I -  

n0JlHflK)T POnb MCrO'iHMKa RMTa- 

HMR MMKPOCXeMbl US1. KOHA~HCQ- 

TOP C1 $MJlbTpye~ BblnpRMfleH- 

H o e  OAHOnOJlRpHOe HanpRXeHMe 

nMTCIHMR. I /1~nyJlbcbl  C BblXOna 

TRIG, KOTOPble OTKP~IBCI~OT TPM- 
aK, y n p a B n R l O u M f i  H ~ T P Y ~ K O ~ ~ ,  

f l M $ $ e p e ~ ~ k i p y t O ~ c R  ~ ( e n o q ~ o f i  

C2, R4. ~ O C T O R H H ~ R  BpeMeHM 

3 ~ 0 f i  UenM B b l 6 p a ~ a  TaKMM 06- 
pa3OM, q ~ 0 6 b 1  OTKPblBClHMe TPM- 

a K a  n p o M a o A M n o  BO B p e w  MM- 
TeJlbHOCTM K ~ X A O ~ ~  flOnyBOJlHbl 

CMHYCOMA~I C e T e s o r o  H a n p n x e -  

HMR. 

YCTPO~~CTBO, y n p a s n g o u e e  

BKJlOqeHMeM JlClMnO'ieK, H a r p y -  

X a O u M X  TPMCIK, BblnOnHeHO Ta- 

KMM 0 6 p a 3 0 ~ ,  r ~ o 6 b l  MMHMMM3M- 

p o a a T b  noMexM reHepMpyeMble  

B o K p y x a t O u e e  n p o c r p a H c r s o  

(06ecner~sae~cn BblKntoreHMe 

HClrPY3KM B MOMeHT CeTeBOrO HY- 

n ~ ) .  
Pe3MCTop R1  OrpaHMqMBaeT 

B X O A H O ~  TOK BHyTpeHHerO AaT- 

qMKa CeTeBOrO HanpRXeHMR (ne- 
TeKTOP HYJ~R), ~ 0 ~ 0 p b l f i  p a 6 o ~ a -  

eT  COBMecrHO C M O ~ y J l e M  OTKPbl- 

BaHMR TpMaKa. 

Y n p a ~ n e ~ ~ e  sKntoreHMeM, B ~ I -  

KJllOqeHMeM M RPKOCTbtO CBeLle- 

HMR JlaMnbl BblflOJlHFleTCR C nOM0- 

u b K )  KOHTaKTHOrO ACIT'iMKCI 

(pMc.3). B POnM TaKOrO AaTqMKa 

MOXBT 6 b l ~ b  MeTClJlJlMWCKaR nna- 
CTMHa MJlM OTpe30K RPOBOAa 6 8 3  

M30nRUMM. K O H ~ ~ ~ H C O T O P  C4 
0 6 e c n e q ~ s a e ~  ranbeaHMqecKylo 

PCI3BR3KY ACIT'iMKCl C CeTbK), no- 



3TOMY OH AOJlXeH BblAepXMBCITb HanpRXeHMe YnpoRCrB0 HT7700 p a 6 o ~ a e ~  no 30flCIH- 

A 0  1000 B. P ~ B M C T O P  R6 OrpCIHMllMBCIeT HOMy aJlrOpMTMY, PCIGOTO~ KOTOpOrO yn- 
B K O ~ ~ H O ~  TOK HCI BXOAe SENSE. ,&I~flbl 03, POBJIReT B H Y T P ~ H H M ~ ~  CIBTOMCIT. OH TCIKTM- 

04 IlpeflOXpCIHRloT BX0.4 OT HanpRXeHMfl, pyeTCR npRM0YrOflbHblMM MMnyfl bCCIMM, .lac- 
n p e B b l W a l o ~ e r 0  HCInpRXeHMe nMTaHMR MM- TOT0 KOTOPblX OnpefleJIReTCR HOMMHCIJIOM 

K P O C X ~ M ~ I .  peswcropoa R3. 



Y c M ~ M T ~ ~ ~  MOWHOCTH Ha LMI 2C 
M. CJ~~HCKM (YexMfl) cobpan YCMJlMTenb Ha HMeM IlMTaHMfl OT 25 00 30 8. npM B~IXOAHOA 

6a3e MMKPOCX~M~I VV\12CLK C$MpMbl National MOUHOCTM 80 BT Ha COnPOTMBneHMM HarPY3- 
Semiconductor, CXeMa KOTOpOrO nOKa3aHa KM 4 OM, KO~$C$MUM~HT H ~ ~ M H ~ ~ H ~ I X  MCKaXe- 

Ha p~c.1. Y c ~ n ~ ~ e n b  p a 6 o ~ a e ~  c HanpRxe- HMG He 6onbl~le 0,01%. 

TOR010 300VA Puc. 1 

2 ~ 2 2 V 1 2 x 6 , 8 A  
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LUMPMHCI nOJlOCbl YCMJleHMR (-3 fl6) OT 16 fl0 

40 000 Tq. 
B CXeMe YCMflMTeJlR MCllOJlb3yeTCR KUTyUKU 

MHflYKTMBHOCTM L1, KOTOPUR H M ~ ~ T ~ O  BMTKOB 

3 ~ a n ~ p o s a ~ ~ o r o  MenHoro  nposona AMaMe- 

TPOM 1 MM. K a ~ y w ~ a  HaMOTUHa H a  KOpflyC 

pes~cropa R4. 
HCI pK.2 nOKa30Ha o t e M a  6no~a nMTaHMR 

YCMJlMTeflR. C M J l 0 ~ 0 f i  ~ 0 p o M a a J l b ~ b l k  TpUHC- 

+ O ~ M U T O ~  paCClcMTaH Ha MOuHOCTb 300 BA, 
BTOPMC(HUR O~MOTKCI 2 X 22 B. AMOAH~ILI MOCT 

fl0JlXeH BblflepXMBUTb TOK 25 A. 
A B T O ~  nOMeCTMJl MMKpOCXeMy Ha PaflMaTOp 

M CfleJlUJl n p ~ ~ ~ ~ ~ ~ e f l b ~ b l ~  O~,QYB C IlOMO- 

UbIO BeHTMflRTOpa. CX~MO nMTaHMR BeHTM- 

nmopa n o ~ a 3 a ~ a  H a  p~c.3. 

Y ~ M B e p ~ a n b ~ b l f i  T ~ R M ~ P  555 CTan OqeHb nOflyJlRp- YuaHaBnMBaeTcfl HM~KM; YPOBeHb 

H ~ I M  B nocneflHMe roAbl, ero npMMeHRtoT B p a 3 ~ 0 0 6 p a 3 -  P ~ ~ P R X ~ ~ T C R  K O H A ~ H C ~ T O P  C1. 
H ~ I X  CxeMax. XOTR MMKPOCXeMa 555, KUK npaswno, Korna ~ a n p ~ x e ~ ~ e  H a  KOHAeH- 

oqeHb H a A e x H a  B pa6o~e, 6 b l B a t o ~  c n y a M ,  Korna HV- caTOpe C1 A O C ~ M ~ H ~ T  ~ O P O ~ O B O -  

HO nPOBePMTb ee MCVaBHOCTb. Ha PHCYHKC! IlOKa- YPOBHfl UCt n ~ 0 1 3 0 k f l e ~  C ~ P O C  

s a ~ a  n p o c r a R  cxeMa, c n o M o u b t o  KOTOPO~;~ MOXHO B H V P ~ H H ~ ~ O  ~ ~ ~ r r e ~ a .  Ha ~ b l ~ .  7 
npOBepMTb p a 6 0 ~ o c n o c o 6 ~ o c r b  MMKpOCXeMbl555. noRBflfleTcR B b l c o ~ ~ R  YPOBeHb 

T a F f ~ e p  (IC1 ), nonnernaul~i McnblTaHMto, n o ~ m l o q e ~  UMKJ 3aPRAa ~ c w ~ a e ~ c ~  a - ~ o ~ a .  

no CXeMe H e ~ f a 6 1 4 n b ~ o r 0  MY~~~TMBM~POTOPQ. Tempo- K Bblxofly T ~ G M ~ P ~  ( ~ b l 0 . 3 )  nofl- 
BaHMe HaWlHaeTcR C HaXaTMR KHOnKM S1, npM 3TOM KOH- M t o q e H a  naps CBmf lMof loB .  Kor- 
aeHCaTOp C1 HCl'4MHaeT 3apRXaTbCR 'iepe3 pe3MCTO- fla H a  Bblxofle s b l ~ o K ~ R  YPOBeHb/ 

p b ~  R1 M R2. K ~ K  T o f l b ~ o  BeJlMqMHa HanpRmeHMR H a  CBeTMTCR CBeTOflMO.4 D ~ I  e m M  H a  

 TOM Kot ineHcaTope AocTMraeT YPOBHR sanyc~a T ~ R -  Bblxone H M ~ K M ~  Y P O B ~ H ~  - CBeTMTCR 

Mepa,  aKTMBM3MPYeTCR B H Y T P ~ H H M ~ ~  T P M ~ ~ ~ P ,  H a  BblB.7 D l .  E c n ~  MMKpocxeMa T ~ R M ~ P ~  
555 McnpaBHa, TO CBeTOAMOflbl6y- 

P,V 3aCBe'iMBaTbCR nOO'iepeflH0. 

C lac~o~a  r e H e p a u M M  I/IC 555 
(cKo~oCT~,  C KOTOPO; BCnblXMBalOT 

C B ~ T O ~ ~ M O ~ ~ ~ I )  OnpefleflReTCR HOMM- 

HanOMM 3JleMeHTOB R1, R2 M C1. 
V a ~ r o T y  ~ o n e 6 a ~ ~ i  MOXHO pac- 
CCIMTaTb, BOCflOflb30BaBUMCb $ 0 ~ -  

M Y ~ O ~  

f = 1,44/((R1 +2R2)xCl). 
Ecn~, KaK B flaHHOM nPMMePe, 

COnpOTMBJleHMe p e 3 M O O p a  R2 Ha- 

1 MHOrO 6 o n b w e  COnPOTMBJleHMR R1, 
r a c r o T y  MOXHO o n p e n e n g r b  no yn- 
~ O U ~ H H O ~ ~  40p~yfle 

f = 0,72 / (R2xCl). 
b R  3 H a q e ~ M i ,  yKO3OHHblX B CXe- 

Me, p a 6 o r a ~  q a C T 0 T a  MYJlbTM- 

~ ~ 6 p a ~ o p a  COCTUBJlReT OKOJlO 

0,5 rq. 



C ~ O M O ~ b D  y C T p o k C T ~ a ,  KOTOpOe p a 3 -  

pa6o~an A. MaryaGp ( H p n a ~ n ~ ~ ) ,  MOXHO 

C OrpaHMWHHblM flOCTJ'nOM flMCTaHUMOHH0 

BKntOqaTb pa3JlM'4Hble MCnOnHMTenbHble YCT- 

pokcrea. 
Ha pucyHKe n o ~ a 3 a ~ a  cxeMa, KoTopaR 

~ b l p a 6 a T b l ~ a e T  H a  BblXOne cMrHan KMOn 
YPOBHR, nocne npaaMnbHoro  Beofla n o n b s o -  

BaTeneM 'ieTblPeX3HaqHOTO KOAa H a  CTCIH- 

nap~nok 1 0 - ~ H ~ Y H O ~  KnasMaType. 

f lpennonox~~,  TO H a  K H O ~ O ~ ~ O ~  maeM-  

a T y p e  ycranosnen c e ~ p e ~ ~ b ~ k   on 1234, Tor- 

A a  WR C P ~ ~ ~ T ~ I B ~ H M R  CMCTeMbl H W H O  nOCJe- 

flOBaTenbH0 HaXaTb KHOnKM S1, S2, S3, S4. 
f l p M  HOXaTMM KHOnKM S1 c p a 6 a T b l ~ a e T  nep- 
e b ~ k  TpMrrep IC1 M H a  ero ebixoae QO (sb1e.2) 

nORBJlRf3TCR B ~ I C O K M ~  YPOBeHb. C J l e f l ~ ~ a T e f l b -  

HO, H a  exonax (sble.1) lC3a w (ebis.1) IC5a 
6yne~ B ~ I C O K M ~  YPOBeHb. Korna H a x a T a  KHOn- 

Ka S2, H a  sb1e.2 IC3a, ycraHasnMeaeTcR sbi- 
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Y C T ~ O ~ C T B O  ~ M C T a H ~ M O H H O T O  
COKMM YPOBHeM OTKPbIBO- 

eTCR TpOH3MCTOp TR1 M 

c p a 6 o ~ a e ~  pene RLA, KO- 

TOPOe KOHTOKTOMM BKJlD- 

WIT OcBeueHMe. B  TOT MO- 

Y C T ~ O ~ C T B O  YnpOBneHMR OCBeueHMeM COnO, CXeMa KOTO- 1 C20 ' H M ~ K M ~  YPOBeHb, 

p O r 0  flOKO3OHa H a  PMCyHKe, p a 3 p a 6 o ~ a n  A. r e 0 p M  (AH~J~MR). CqeT'iMK IC3 3OnyCKOeTCR. 

n p e f l l l ~ J l ~ ~ M ~ ,  qTO CMCTeMa YnPOBJleHMR OCBeueHMeM Ha- K o r ~ o  H a  BblXOAe Q 14 
XOAMTCR B BblWllOW3HHOM COCTORHMM, TpMrrep  IC20 O ~ H ~ J I ~ H ,  (BblB.3) IC3 nORBMTCR BblCO- 

1 4 - ~ a c K O f l ~ b l i  ABOMC~H~IR CqeTqMK IC3 TOKXe o 6 ~ ~ n e ~  q e p e 3  K M ~  YPOBeHb, W p e 3  JlOrM'4e- 

J ~ O ~ M ~ ~ C K M R  ~ J I ~ M ~ H T  Mnl/l ICl d. CKMe 3JleMeHTbl ICl0 M ICl b - 

n p M  HOXOTMM KHOnKM S2 q e p e 3  3neMeHT MJM ICl C npoMc- 0 6 ~ y n ~ e ~ c ~  TpMrrep IC20, 
XOAMT n e p e m l o c l e ~ ~ e  TpMrrepa IC20. C ~ b ~ x o n a  Q (B~IB. 13) B ~ I -  s a ~ p b ~ e a e ~ c ~  TPOH~MCTOP 



EMQ?E,u!! a" 
TRl, pene O ~ ~ C T O ~ M B Q ~ T C R ,  OcBeueHMe Bbl- CTCIBnReT 3CIAepXKY BpeMeHM B 1,52.1. 
W I O V ~ ~ T C R .  DJIR AMCTCIHQMOHHOrO ynpCIBneHMR MCnOnb- 

~ P M  HaxaTMM KHonKM 52 CHOBCI BWIOVMT- 3 Y O T  B X O A ~ I  REMOTE OFF M REMOTE 
CR OCBeueHMe M 3OflYCTMTCR T C I ~ M ~ ~ .  Ha- ON/EXTEND. ~ T M  B X O f l b l 6 b l n ~  npeflHCI3HCI- 

X a T M e  KHOnKM S1 IlpMBOflMT K OCTCIHOBKe W H b l  NFI I lOAKJlO~eHMR CMCTeMbI, OCHOBCIH- 

T C I ~ M ~ ~ O  M BblKJlK)'4eHMtO OCBeUeHMR. ~ 0 f i  HO Holtek HT12 y f fpof i f f~  K O ~ M ~ O ~ C I -  

A B O M ~ H ~ I ~ ~  C'leWMK IC3 C O ~ ~ P X M T T C I K T O B ~ I ~  HMR/~~~KOAMPOBOHMR.  n 0 J l ~ C l R  CMCTeMCI Tor-  

M Y ~ ~ T M B M ~ P O T O P ,  KICTOTQ KOTOPOrO O n p e -  A a  C M O X ~ T  0 6 e c n e w ~ b  M H O ~ O ~ Y H K Q M O H ~ J ~ ~ -  

AenReTCR HOMMHCInaMM 3JleMeHTOB C1, R6 M H o e  ynpCIBJleHMe c M C T ~ M O ~  OCBeUeHMR. 

R7 M 6 OCIHHOM n p M M e p e  n p ~ 6 n ~ 3 ~ ~ e n b ~ o  ne~onep HT12D n p e o 6 p a 3 0 ~ b l ~ a e ~  no- 
PCIBHCI 1,5 r ~ .  fl0C.W BblnOnHeHMR 81 92 QMK- ~ n e ~ 0 B C I ~ e n b ~ b l f i  1 2 - 6 M T ~ b l h  KOA B napan- 
nOB, H a  BblXOfle Q14 6 y ~ e ~  B~ICOKMR YPOBeHb JleJlbHblfi 4 - 6 M T ~ b l k  KOA AaHHblX C ~ - ~ H T H O ~  

(M CHOBa H M ~ K M ~  YPOBeHb nOCJe f l C I J l b ~ e ~ l u M ~  a f l pe~CI l lMeh  W R  p 0 6 0 ~ b 1  B nape C KOAepOM 

8192 UMKJIOB, B cytme 214), ~ o ~ o p b ~ f i  co- HT12E. 
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K a c l e m e o  f lOMaUHer0 BMHU 30BM- 

CMT OT CKOPOCTM 6 p o x e ~ ~ ~ .  X. Pa- 
RH ( B ~ ~ ~ M K O ~ P M T Q H M F I )  M3rOTOBMfl 

f l p 0 C T 0 i  np~60p M f l  Ol&?HMBUHMR 

UKTMBHOCTM 6 p o x e ~ ~ ~  flpM M3rOTOB- 

fleHMM BMHU B flOMUWHMX YCnOBMRX. 

Ha PHC. 1 flOKU3QHU CXeMa YCT- 

poRcrsa BOJl,RHOrO 3aTBOpU C 3fleKT- 

POAaMM. B flpOUeCCe ~ P O X ~ H M R  BMHU BblAeflReTCR rU3, 

K O T O ~ ~ I G  nOOyflCYeT r e p e 3  COeflMHMTeflbHyO T P Y ~ K Y  

B eMKOCTb C BOARHblM 3UTBOPOM M C03AaeT TaM KO- 

n e 6 a ~ ~ ~  BOAbl. Pa6o~a M3MepMTeflR MHTeHCMBHOffM 

~ P O X ~ H M R  OCHOBUHU H a  flOnClleTe KOflMVeCTBU M3Me- 

H ~ H M ~  YPOBHR BOnbl. 

B eMKOCTb C BOARHblM 3UTBOPOM f l O M e ~ C I O T  n B a  

3flelcrpOna M3 M ~ A H O ~  npOBOflOKM nMUMeTpOM 0,3 MM: 

OAMH AOn)l(eH HaXOAMTbCR B Bone, npyrofi BblLLle ypOB- 

HR BOflbl H a  2 MM. 

Ha p~c.2 n o ~ a 3 a ~ a  3 n e ~ ~ p ~ r e c ~ a ~  a e M a  np~6o- 
pa. Ha Bxone MHsepTopos  N 1 M N2 n o m e p x w B a e T -  

CR B ~ I C O K M ~ ~  YPOBeHb C nOMOLL(bK3 Pe3MCTOPOB R1 M 

R2, KOrfla HM OnMH M3 3fleKTPOflOB H e  KOHTaKTMPYeT 

C XMnKOffbO. Ha BblXOne CXeMbl MflM, C$OPMMPO- 

B ~ H H O G  N3, N4 M N5 - HMBKMR ypoBeHb, H a  BblxoAe 

RS-~p~rrepa (N7/N8) T a w e  H M ~ K M ~  ypoBeHb. 

Ha BbIXOne N6 (M-HE) B ~ I C O K M ~ ~  Y P O B ~ H ~ .  Korna no- 
BblLLlaeTCR YpOBeHb BOAbl B eMKOCTM C BOARHblM 30-  

TBOPOM, 6onee H M ~ K M ~  3JleKTPOA OKU3blBUeTCR B 

XMAKOCTM, H a  BblXOne COOTBeTCTBYOuerO MHBePTO- 

pa yffaHOBMTcR B ~ I C O K M ~ ~  YPOBeHb. Ha BblXOne N6 (M- 
HE) M 3 ~ e ~ e ~ M f i  H e  6yne~, a H a  BblxOAe CXeMbl Mf lM 
YCTaHOBMTCR B~ICOKMR YPOBeHb. 



(2XEMQZHIKA 
ORHOKO M3-3U flMOAU D l  6 - ~ p ~ r r e p  O q a -  CSI M ROKpOeT BTOPOR 3neKTpOfl, H a  BblXOne 

eTCR B CBOeM nepBOHClqUnbHOM COCTOSIHMM. N6 yCTOHOBMTCR H M ~ K M ~  YPOBeHb M cp060- 
E c n ~  y p 0 B e ~ b  XM~~KOOM ynafle~, TO H a  BblXO- TOeT TpMrrep, OTKPOeTCR TpOH3MCTOP T1 M 

fle CXeMbl l/1fll/l OnRTb YCTOHOBMTCR H M ~ K M ~  c p a 6 0 ~ e ~  pene Re. OCTO~TCSI nOflKflloltMTb K 

YpOBeHb. A e c n ~  YpOBeHb XMflKOCrM flOBblCMT- KOHTUKTOM pene C'ieTrMK MMnYnbCOB. 

Ha P H C y H K e  nOKO3OHU CXeMU 

n. Mepcepa ([Uo~na~nu~), MMMTM- M M M T ~ T O ~  CMPeHbI 
PyloUOSI 3ByK CMPeHbl CTaHflOPT- 

HOE O B T O M O ~ M ~ ~ H O ~  c ~ r ~ a n ~ 3 a -  ~ B T O M O ~ M A ~ H O ~ ~  - 
UMM. YCTPO~~CTBO p 0 6 0 ~ 0 e ~  OT MC- 

ToqHMKa nocToRHHoro ToKa Hanpg- GMrHaf lM3aL(MM 

- xeHMeM OT 5 no 9 B. Ha n o r ~ c l e c ~ o ~ 3 n e ~ e ~ -  H e p a T o p a  555,6naronap~1 qeMy ~ 3 n a ~ a e -  

Te M-HE I C l O  nOCTpOeH r e H e p a T o p  npSIM0- M ~ I R  3BYK OKa3blBUeTCR nOXOXMM HO 3BYK 

YrOnbHblX MMnyJlbCOB, B T O P O ~  3JleMeHT ICl b CMpeHbl C T O H ~ ~ O P T H O ~  U B T O M O ~ H ~ ~ H O ~ ~  CMr- 

BblnOnHSIeT POflb 6y4ep~oro KOCKUAO. CBe- HOJlM3OUMM. 

TOBble BCnblWKM CBeTOflMOnO LED1 MHAMUM- B pe)l(MMe OXMAOHMR HO BXOAHOM BblBOfle 

PYOT p060~y ~ ~ H ~ P ~ T O P O  M M ~ Y ~ ~ C O ~ .  lCl0 IlpMCYTCTByeT H M ~ K M G  YPOBeHb l l e p e 3  

M M K ~ O C X ~ M U  T 0 ~ M e p 0  555 IC2 BKJlO'ieHU pe3MCTOp R 1  , flO3TOMy reHepaTOpbl H a  I C l O  

TOKMM O ~ P O ~ O M ,  q ~ 0 6 b 1  reHePMPOBOTb MM- M HO 1C2 ~e PU~OTUK)T. C H ~ ~ H U  6yne~ 3By- 

nyJlbCHylo nOClleflOBOTenbHOCTb C 50 % KO- llOTb npM nOnOcle nOnOXMTeflbHOr0 HOnpflXe- 

~ $ C $ M ~ & ~ ~ H T O M  3 0 f l 0 J l ~ e ~ ~ S I .  B KOWCTBe Ha- HMSI H a  BblB. 1 ICl0. 
TPY3KM MCflOnb3yeTcR rpOMKOrOBOpMTenb LS1. & ~ M O  y c ~ p o i c ~ s a  npOCT0, 'iT0 nO3BOJlSI- 

Ha y n p 0 ~ n S I l o ~ M I ?  BblBOn 5 IC2 IlOflaeTCR eT MHTerpMpOBOTb ee B ApyrMe CMCreMbl OBO- 

n n O B H 0 p e r ~ n M p y e M O e  HOflpRXeHMe C KOH- P M G H O ~  CMrHOJlM30UMM. 

fleHCOTOp0, T.O. MOAYJlMpYeTCR qOCTOT0 re- 

13 



HU 6 u 3 e  M M K ~ O C X ~ M ~ I  LM380 T. C~ap6o- 
poy (KIAP) cobpan yc~poicrso c e n e ~ ~ o p ~ o i  
CBR3M.  TO YCTPO~CTBO 6yf le~ IlOJle3HblM PO- 

AMTenRM IlPMCMOTpa 3 0  ManblWOM, KOTO- 

p b l i  HQXOAMTCR B C O C ~ A H ~ ~  KOMHaTe. Ha- 
IlpMMep, MaTb rOTOBMT efly H a  KyxHe, a MaJlblW 

CnMT - MaTb C ~ O K O ~ H O  MOXeT 3aHMMaTbCR 

f lo~a lu~ek pa6o~oi. Kor~a MUnbllu np0CHeT- 

Cfl, OH H a r H e T  M3AaBaTb pa3nMIIHble 3ByKM 

(~OBOPMT~, TPOraTb nOrpeMyWKM M T.n.), KOTO- 

p b l e  6 y a y ~  npOCflyWMBaTbCR MaTepblo. T ~ K  
KaK Y C T P O ~ T B O  MMeeT nBycTOpOHHlolo CBflJb, 

TO MaTb CMOXeT nOrOBOPMTb C P ~ ~ ~ H K O M .  

8 K a r e O B e  MMKPO$OHOB M 3BYKOBblX M3Jly- 

' 4 a ~ e n e k  MCnOnb3YIOTCfl DBa rpOMKOrOBOpM- 

TenR MOUHOCT~O 0,5 BT. T~KCIR neperosop- 
HaR CMCTeMa JlY'4We BCerO YCMnMBCleT 3BYKM, 

KOTOPble nPOM3HOCRTCR ~ 6 f l ~ 3 ~  TPOMKOTOBO- 

PMTenR, a YnafleHHble 3BYKM CPaCCTORHMR He- 

CKOJlbKO MeTPOB H e  flPOCnYUIMBatOTCR. 



~30~Dholmadau [X auad g p'~ 1 amma3 

~~MH~XB~UDH MMHahM~aah H~U IqgOlh '(GI 
WOHHahaUIlO M~U) ZX auad IMHD~I~~D~D~~ 

~MH~XM~UDH lolDaM~aD~~l3h ld WOIMHha 

-0dl3u0~ .g S'O [ aXMH l5MHDlMU DIMHhOUM 

MMH~XB~UDH MMHaXMHOU MdU ~~~H~DJOU 

~axuoU 8a UonUolaa3 'trual~eo~odgoadu 

aMHahamlo ~odou lattuaoulqa zd wodou 
-mad wlq~haodl3Uou '(0 00z OuOIO 91149 

OHXUOU MIE~~JDH Eag) ~MH~X~~~UDH aOH 

-Uoxlqa wodlawlsuoa latrdawsl/l .~ualoaoe 
-odgoadu aw~xad a dog~du IOID~OIUX~ 

'WOI [ wodou~~ad wlqHqualoaoUau3ou 

3 WOIMWDHMU MUM WO$D~JOUUM~~O hj 00 [ 
UDHJM3 la~daaodu zl M 11 XD~O~~MEHD~~ 

DH hJ 0s M 20 0 1 M 6 XDbOalqa DH 51 IUalDh 

amadau MMHahama M~U .v 2 ou 1 lo DIOL 

W~MH~~MHD~JO 3 lMHDlMU IMHhOUM MRHHDB 

-O~HEMUM~D~~ lOIDhCi11)lUOU .zX auad I)( 

141IDlHOI laIHMua0310 .~(MH~XB~UDH 0J08 

-ala3 lo ~a~ham10 qual~ao~~dgoad~ 
DXHO~~~DH 

'21 M [I MWD~O~~MEHD~~ 

MWIqBOUM3 lalua~duh (L .€I148) DUOXlqa 3 UDH 

-JM~ .Ddoloda~a~ 3 ,,fiou~u,, tr3~ahdwakf~odx 

-HM~ y~qdolo~ 'oaU DH qualwuau latruaDuo3 

PI WO~O~~MEHD~L 3 auawa cn sss odaw 
-?Dl owax3od1~~ '6 ~dol3~~ad MUM L3 
D~O~D~H~UHOI IqUDHMWOH llHaWEM '91~~ 

-odwuh~ad o~xow holq '0 1 M 6 .awa DH 

h] 00 [ fi01013Dh UDHJM3 l531a~~l~l~g~dlq8 

(~6~11) zn odauuodl~o~-wl/lm OJOHIIDI 

=xhau aUOXlqa DH .aw~xad wo~dol~da~a~ 
a laolog~d ~OUMEHD~J. 't5ua1~aoE~dgo 
-adu aw~xad a laologod dog~du DUJO] 

.MIMHXal MOBOllqg lqd0gMdu 

laolog~d aH DUJOI '~1a3 a aog3 M~U wad 
-DID9 O~MJ~~HE qloaoUoxmd aH IqgOlh 'MW 

-ada aOHhOH 8 DHEaUOU IMhYHh$ Dl€ '(~133 

trM~aXl5dUD~ MUHDUDUO~U M~U) DdOgMdu 

1q10gDd lqw~xad yMI3ahMlDWOlaD MUM I? 
-o~hhd la~d~glqa ~atlal~h0i~)lada~ 

.MIUI~DE amou dol~uhwh~~~ la 
 hamlo lo [X auad 'g p'c 1 arnlqa3 trMHaXl5dU 

-DH aMHarnlqaou laDaMxauxo g 1 n domd 
-DUWO)( .g ~'0 [ MadDlDg ~UttdEod tc~aodh 
OJOWM.L~~UOU aXMH BMH~X~~~UDH BMHaUDU 

lo dolauhwh~xo latt~~dxouadu y~qdo~ox 
'WO~ME~~~UMJ 3 ~O~D~DUWOI ~~dg03 v [n 

DH 'Awdo$ OI~H~LIOJAOWB~U laawM sualt3a 
-ocodgoadu ~MH~XB~UDH aOtiUoxlqq 'Dal3 - 
-yodnA owax3 DHDEDYOU anwX3~d DH 

yoxehd~ 
-DH yOH130XWa 3 1ql09Dd tlw ~MUOXUOU aH 
qual~aoe~dgoad~ 'IMH~xI~uDH BMHDgaU 

-01 alqdolo~a~ laoalqslqa tr~dolo~ 'MIE~~J 

-DH MMHaHaWEM ~0d~lq9 M~U la910 M19H 

-Hamaw ql~l~h3 OHXOW 1qwax3 WOI~DL~OU 
-aH '3w 0s OUOIO ~a~ua~uo3 (auad trMa 
-13yauodl31qg lo 1n3naos) BMHDLMU OJOH 

-adaead w~xad a ~uoxadau ~wadg .aMHax 
-K~UDH trualoaoe~dgoadu oJamaornlqaou 

aw~xad a MUM ~a~yod13h OJOHUB~DE aw 
-~xad a q1~10g~d laxow dog~d~ .dolow 
-doc$3~~dl H I~~OUMEHD~L alqtimow aau 
-09 ~MH~WM~U 'a0aU9 qlMhMuaah OHXOW 

olhd010Y '19 00 1 hIEhdJDH DH DHDIM~~~D~ 

trual~aoc~dgoadu sl3o~how MDHUOXI~~ 
.~O>IE~~JDH L~oH~M~I~~HH MUM )?OHBMUME~~ 

3 aodog~du xlqaollqg xlsHmowouDw x~~hdU 
M aoda1aquwo~ 'aodo~~aaual 'aodogdu - 
x1q~qual~laa30 BMHDLMU IUU ~~D~OE~UOU~M 

OHXOW IuH~x~DH~o~~>~~u€ o~o~adasad oa 
-I~MO~UA .(~(M)ID~OQ) HDWMEd 'U UD~O~D~ - -&Dd MadDlDg ~o~dolauhwh~x~ tr~~a~tldu 

-DH ~U~~DBOED~~O~~U ~MmolDmlqaOU 
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n 0 n ~ J l l O . l O l o ~  UKKYMYnRTOp. TOK 3OpRAO CBeTMTCR, 3HOqMT n p M  c6op~e np~6opa no- 
KOHfleHCOTOpO C12 H e  AOf lXeH 6 b l ~ b  6 o n b -  n y U e H a  o u ~ 6 ~ a .  
W e  AOnyCTMMOrO TOKO npeAOXpOHMTenR E c n ~  JlOMnO MOUHOCTblO 100 BT H e  CBe- 

16 A. I / ~ ~ M ~ P F I K ) T  TOK HOrpY3KM, OH AOnXeH TMTCR nOnHblM CBeqeHMeM n p M  XOPOWO 3 0 -  

6 b l ~ b  B AMOnO30He OT 80 ,QO 120 MA. K Bbl- PRXeHHOM OKKyMyJlRTOpe, OCTOPOXHO KOp- 

XOAy n p e o 6 p a 3 0 ~ a ~ e n ~  ~ 0 f l K J l l o ~ C l l O ~  06blq- PeKTMPYlOT HOMMHOJl COnPOTMBJleHMR R12. 
HYlO JlOMnO'4KY 230 8/25 BT. E c n ~  n a M n 0  H e  

f l p ~  noMourM H e c n o x H o r o  np~6opa, a e -  
MY K o T o p o r o  p a 3 p a 6 o ~ a n  fl. repnu ( rep~a-  
HMR), MOXHO M3MePMTb MHAYKTMBHOCTb KO- 

TYWKM MnM eMKOCTb KOHAeHCOTOpO. 

CX~MO M3MepMTenR nOKO3OHO H a  PHCYH- 
Ke. C IlOMOUbtO C,4BOeHHOrO ~ y ~ 6 n e p 0  S2 
~ b 1 6 ~ p a o ~  PeXMMbl p 0 6 0 ~ b l  np~6opa. 
M3MepeHMR MHAYKTMBHOCTM KOTYWKM TYMG- 
nep nepetmtorao-r n o n o x e H M e  a M c noMo-  

u b ~ )  ~ y ~ 6 n e p a  S1 n o n ~ n l o q a l o T  K 6 a 3 e  TpaH- 

a~cropa T I  o n H y  143 c x e M  r e H e p a T o p a  n p g -  

MOYrOnbHblX MMnynbCOB. n p M  3TOM W p e 3  

TeCTMpyeMylo KaTYWKy MHWKTMBHOCTM 6 ~ -  
AeT np0TeKaTb OePMOAMcleCKM I l p e p b l B a e -  

~ b l ;  TOK, C03AOBOR H a  ~ e f i  HClnpRXeHMe CO- 

MOMHRYKuMM. 

TOK ~ 0 3 6 y X f l e ~ ~ ~  6a3b1  TpOH3MCTOpO T1 
n o c r o ~ ~ ~ b ~ i i  BO B c e x  cnyqaRx ( ~ O ~ O X ~ H M F I X  

~ y ~ 6 n e p a  S1 ), TOK KOnneKTOpcl TOKXe MOAy- 

JlMpOBOH  TO^ X e  C O M O ~  M O K C M M O ~ ~ H O ~  Be- 

~ M ~ M H O ~ .  Torna H a n p R x e H M e  CaMoMHAyK- 

UMM U MOXeT G ~ I T ~  H O ~ ~ ~ H O  M3 $0pMynbl: 

U = -L x dl/dt, 
r A e  L = MHAYKTMBHOCTb, dl = M3MeHeHMe TO- 

KO, dt = BpeMR, B TerleHMe KOTOpOrO M3MeHR- 

eTcR HanpRmeHMe. 

H a n p R X e ~ ~ e  COMOMHflYKuHM M3MeHMT0, 

KOrAO B CXeMY M3MePeHHR 6 y ~ e ~  n O M e U e H 0  

KOTyluKO C APYrMM HOMMHOllOM MHAYKTMBHO- 

CTM. C p e A ~ e e  3HOqeHMe HOnpRXeHMR 6 y ~ e ~  
onpeAenRTbcR no 4op~yne: 

Ucp=Lx Icx f ,  

roe Ic - cpewee a ~ a q e ~ ~ e  ToKa Konnemopa,  

f - qacro-ra y n p a ~ n ~ l o ~ e r o  HanpRxeHMR. Ta- 
KMM 0 6 p a 3 0 ~ ,  c p e n H e e  s ~ a r e ~ ~ e  HanpR- 

XeHMR RBnReTCR HanpRXeHMeM COMOMHAYK- 

UMM. M 3  $ 0 p ~ y n b l  BMAHO, L(T0 M3MepReMOe 

HOnpRXeHMe U H ~ M  ~ M H ~ ~ H O  30BMCMT OT Be- 

JlM'iMHbl MHAYKTMBHOCTM KaTYWKM L, CfleaO- 

BOTenbHO, M ~ C W T O ~  M ~ M ~ P ~ H M ~  6 y ~ e ~  nMHe- 

~ H ~ I M .  

Tor~o TOK Xe MOXHO flOKO3OTb, llTO Cpefl- 

H M ~  TOK p03PRAO KOHfleHCaTOpO & ( ~ y ~ 6 n e p  
S2 B nonoxeHMM b) B 3 ~ o i i  c x e M e  6 y ~ e ~  pa- 
BeH: 

I H ~ M = C X  X UC x f, 
rfle UC - HOnpRXeHMe 3OpRflO H a  KOHneHCO- 

Tope ,  f - r a c T o T a  y n p a ~ n ~ t o u r e r o  H a n p R x e -  

HMR. TOKMM 0 6 p a 3 0 ~  WKOJlO M3MepMTenb- - 
H o r o  np~6opa T a w e  6 y ~ e ~ n ~ ~ e i i ~ o i i .  Co- 
OTBeTCTByloqMe 3HOl(eHMR npMBeAeHbl B T Q ~ -  
nHue. 

nepen ~ a n M 6 p o s ~ o i  M3MepMTeJlbHOrO 

np~6opa c H a r a n a  H a c r p a M s a l o T  ~OCTOTLI 

sanalou~x r e H e p a T o p o s .  f l o n l c n t o r a t o ~  K 

CXeMe KOHneHCOTOp (KOTYWKY MHAYKTMBHO- 

CTM) C M3BeCTHblM HOMMHOJlOM M PeryJlMpOB- 

KOG n o n C T p o e q H o r o  pea~cropa P 1 n o 6 ~ ~ a -  
OTCR IlpOBMnbHblX ~ O K C I ~ O H M ~  H a  MHAMKOTO- 

pe np~6opa. Onepau~to nosTopsl loT Ann 

Bcex  r e H e p a T o p o a .  

C J l e ~ y e ~  3ClMeTMTb, qTO TO'iHOCTb M3MePM- 

TenbHOrO np~6opa CHMXOeTCR C YMeHbWe- 

HMeM HanpRXeHMR nMTCIHMR. 





Ha flpaKTMKe 3JleKTpOHUJMKY YaCTO npMX0- I-- .- 
flMTCsl npOBepRTb HClJlM'iMe 3JleKTpM'ieCKMX f X 
c o e n ~ ~ e ~ ~ i i .  u e n o c r ~ o c r b  npoeo~os ~ a 6 e -  ? 

JlR, f lOpOXeK f le ' ia~~of i  I lnaTbl MnM ApyrMX 1 
MOHTUXHblX ~ 0 e f l M ~ e ~ M f i  YUCTO npOBepslOT 

OMMeTPOM. E C ~ M  npu6op MMeeT TOJlbKO CTpe- 
i 

JlOYHYO MJlM ~$~$POBYIO MHflMKCIl&iIO, TO H a  

BM3YaJlbHOe C'4MTblBClHMe ~ o K C I ~ C I H M A  npH- 
6opa YXOAMT HeKOTOpOe BpeMsl. B P ~ M ~ H -  
Hble 3UTpUTbl CrUHOBRTCR 0~060 3aMeTHblMM, 

KOrAa ~ e o 6 x o n ~ ~ o  BblflOJlHMTb C p a 3 y  He- 31; :? ) 
CKOJlbKO fleCslTKOB ~ 3 ~ e p e ~ ~ f i .  K TOMY me, 
H y X H O  nOCTORHH0 KOHTPOJlMPOBUTb 

npaeMnbHoe p a c n o n o x e H M e  nonomeHMsl uy- 
flOB flpM M3MepeHMM. 

~ ~ o C T ~ ~ I J M M  PeWeHMeM MOXeT 6 b l ~ b  fl0- 

CTpOeHMe npocroA M ~ f l b l ~ C I ~ e J l b ~ 0 ~  CXeMbl, PHC. 1 



KOTOPOR B b l p 0 6 O ~ b l B 0 e ~  3ByK, KOr,QO M e X A y  

UynOMM np~6opa MMeeTCR KOPOTKOe 3UMbl- 

KOHMe. H0 PHC.~  nOKO3UHO COMOR npOCTOR 

CXeMa, KOTOpaR MCnOnb3yeT ~ e 6 o n b w o f i  

T ~ O H C + O ~ M O T O ~  M 3BOHOK. H~AOCTOTKOM 
A O H H O ~ ~  CXeMbl MOXHO CllMTOTb 60nbwof i  TOK 

M c n b l ~ O ~ e n b ~ o f i  UenM. 

H0 pW.2 nOK03aHO CXeMO, B KOTOPO~~ 

3BOHOK 3OMeHeH MOnOMOUHblM rPOMKOfOB0- 

PMTeneM. ~ P M  HanMqMM , Q O ~ O B O ~ H O ~ O  pe- 
3MffOpO TOK MOXeT 6 b l ~ b  OrpOHMlleH A 0  1 d. 

Ha BblXOne nM0,QHOrO M O O 0  D 1 ... D4 MMe- 

eTC9 AByXnOnynepMOflHOe BblnpRMlleHHOe 

HOnpRXeHMe C B T O P M ~ H O ~ ~  O ~ M O T K M  TPOHC- 

+op~a~opa .  C~OCTOTO s s y ~ o ~ o r o  cMrHana 

COCTOBnReT 100 r ~ .  
~ P M  HanMqMM K3 M e X a y  LqYnOMM CMrHOn 

6 y A e ~  YCMneH flBYM9 TPOH3MCTOPOMM. 

YKB-FM (OIRT, CCIR) . . 

0 6 b l q ~ 0  C ~ Y T H M K O B ~ I ~ ~  TloHeP C YCMJlMTe- 

n e M  HOXOARTCR B 0fi~0fi M3 KOMHOT KBOPTM- 

pbl, B K O T O P O ~ ~  ~ 0 ~ 6 0 n e e  Y A O ~ H O  CMOT- 

pen  T e n e n e p e n a w  MnM c n y w a T b  p a ~ ~ o .  
A. 6 o p ~ c e ~ ~ r  (nonbura)  p a 3 p a 6 o ~ a n  nepe- 
AOWMK-IlpMCTaBKy K CnylHMKOBOMy TloHepy, 

C n O M O U b 0  KOTOpOrO MOXHO npOCnyWM- 

BaTb H a  YKB-FM PaflMOIlPMeMHMKe POAMO- 

CTOHUMM, HaXOARCb B cocef l~ef i  KOMHOTe 

M ~ M  H a  KyxHe. n e p e n a ~ r ~ ~  n o ~ ~ n o q a e ~ c ~  

K TloHePY M 3OnMTblBOeTCR OT H e r 0  HOnpR- 

XeHMeM 1 2 8. 

Ha p~c.1  nOKO3OHa 6n0~-CX~MO nepe- 
nOTllMKa, H a  pW.2 nOK03aHa IlPMHUMnM- 

ClnbHOFl CXeMO. 

Ha TpOH3MCTOpOX T I ,  T2 C O ~ ~ O H  reHe- 

POTOP I.laCTOTbl76 K ~ U .   TO 'iOffOT0 HOCTPO- 

MBOeTCR nOTeHUMOMeTpOM PR1 no M3MePM- 

TenbHoMy npu6opy MnM onpenensle-rcsl BM- 

3yOnbHO no CBeqeHMlo CBeTOAMOna H a  pa- 
AMonpMeMHMKe, c ~ r ~ a n ~ 3 ~ p y l o u r e r o  o npM- 

e M e  CTepeocMri iona.  

C n O M O ~ b t 0  n0)JCTpOeqHOrO KOHAeHCO- 

TOpa C12 np0BOnRT H ~ C T ~ O ~ K Y  KOHOnOB. 

YHY 
K~~~~~~ 38 KrA 
cxe M a 

38 K T ~  B npo~mso@a3e 

Mo~ynn~op  re~epa~op  
---c YBY _ Ilepe~aiouan 

FM 
- 

65-108 M ~ u  aHTeHHa 





ne erem eneMeHToe 
US?- 74107 
T 1, T2, T6 - BC238 
T3, T4 - BC239 
T 5 -  BC414 
T7 - BF215 (BF197) 
T8 - BF173 
D 1 - BZP650 C5V1 
D2 - BB105. 
R1, R2, R9 - 2,2 KOM 
R3 - 1 1 K O M  
R4, R5, R14, R16, R20 - 1 KOM 
R6, R7 - 18 KOM 
R8 - 1 MOM 
R l O  - 560 KOM 
R 1  l,R23- 1 0 0 ~ 0 ~  
R12, R13 -.300 KOM 
R17- 15 KOM 
R 1 8 - 2 2 ~ 0 ~  
R 1 9 - 4 7 ~ 0 ~  
R21 - 10 KOM 
R22 - 470 OM 

HOMUHOn OBTOPOM He ~ ~ 0 3 0 ~ )  

PR2 - 100 KOM 
C l ,C2-390n0  
C3-C7 - 680 n 0  
C8, C18 - 1 HQ 
C9 - 47 MKO, 166 
ClO, C14, C211, C24 - 22 n Q  
C11, C13, C16, C20, C25 - 22 H@ 
C12-60nO 
C14'- 15 n 0  
C15, C23 - 3,3 n 0  
C17-47nQ 
C19- 1 ,5~Q)  
C2 1 - 33nO 

B~I ) ;oAHo~ KaCKaA i a r P w e H  H a  aHTeHHy, 

~ a n y r a t o u r y t o  cMrHan a oicpyxatouee npocr- 
PaHCTBO. B KCNeCTBe OHTeHHbl MCnOJlb3YeTCFI 

np0~0n jJJlM~0h 0,5-1 M. 

Ha pncynKe n o ~ a 3 a ~ a  a e M a  yHMsep- HMe, a K o r n a  H a  exone nonoxMTenbHoe,  TO 

canworo r e H e p a T o p a ,  ~ o ~ o p y ~ o  paspa6o- H a  ablxone cnanatoqee H a n p m e H M e .  

T a n  A. Y ~ r r a ~ e p  ( B ~ ~ M K O ~ P M T ~ H M R ) .  Y ~ p ~ f i -  Ha JlOrMlleCKMX 3 n e ~ e ~ ~ a x  M-HE IC2a M 

0 6 0  ~ b l p a 6 a ~ b l B a e ~  H a  BblXOne CMrHanbl Tpe- IC2b C p e 3 ~ c r o p a ~ ~  R7, R8 C $ O ~ M M ~ O B ~ H  

y r o n b ~ o i ,  ~ P R M O Y ~ O ~ ~ H ~ I ~ ~  M CMHYCOMflClJlb- TpMrrep U ~ M l l a  C ~ O ~ ~ ~ L L I M M  rMCTepe3MCOM. 

H ~ I R  $OPM~I. E C ~ M  BblXOnHOe HanpRXeHMe MHTerpaTOpa 

Ha MC IC1 co6pa~ IlepeKJlIol laeMbli MH- nOcTMraeT YpOBHR TPM l leTBePM HOnPRXeHMR 

B e p c ~ b l f i  YCMnMTenb. Korna MOI~-TPCIHBMC- nMTaHMR, H a  BblXOAe TpMrrepa  YCTaHaBnM- 

TOP TR1 3CIKPblT, lCl a p a 6 0 ~ a e ~  KaK HeMH- BaeTCR B ~ I C O K M ~ ~  YPOBeHb, a K o r n a  HanpR- 

B ~ P T M P Y I ~ ~ M ~ ~  YCMnMTenb C K O ~ $ $ M ~ M ~ H T O M  XeHMe MHTerpaTOpa CnaRaeTAO O ~ H O L ?  W T -  

yCMfleHMR+ 1. E c n ~  TPQH3MCTOP TR1 OTKPblT, B ~ P T O ~  HanpRXeHMR IlMTCIHMR, H a  BblXOne 

TOrna K O ~ $ @ M U M ~ H T  YCMneHMR PaBeH -1. Ha TpMrrepa yCTaHaBnMBaeTCR H M ~ K M ~ ~  YPOBeHb. 

MC IC1 b C@OPMMPOBCIH MHTerpaTOp C pe3M- T ~ K M M  0 6 p a 3 0 ~  ~ p ~ r r e p  W M M T T ~  YnpUBnR- 

CTOPOM R5 M KOHneHCaTOPOM C1. Korna H a  eT  "~HCIKOM" YCMflMTenR lCl a M, COOTBeTCT- 

er0 BXOne OTpMuClTenbHOe HanpRXeHMe,TO BeHHO, K P Y T M ~ H O ~  YCMnMTeJlR ICl b. 
H a  BblXOne 6yne~  H a p a c T a I o u l e e  H a n p R x e -  Ha MC ICl c co6pa~ npocroi MHBePTMPY- 
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IOUM~ ycMnM-renb, o c ~ a u e ~ ~ b ~ i  o rpaHMwTe-  c$op~a IJMKOB OKpyrnReTa, B ~ I X O A H O ~ ~  cMrHan 

n e M  H a  f l a y  MAeHTMqHblX C T ~ ~ M ~ M T P O H O X  D l  MMeeT ~$OPMY CMHYCOMflbl. ~ P M  HanpRXeHMM 

M D2. Koraa YpOBeHb T p e y r o n b H o r o  CnrHa- nMTOHMR+6 B M p a 6 o q e ~  HanpRXeHMM CTa- 

na, noc-rynaouwi OT MHTerpaTopa ICl b, 6 ~ n ~ ~ p o ~ a  2,2 B conpoTMsneHMe pes~cro- 
IlpeBblLIJaeT HOnpRXeHMe c r a 6 ~ n ~ ~ p o ~ a  (B pa R 1 1  n O n X H 0  6 b l ~ b  1 1  KOM. %CTOT~ M 

* ~i1060fi ~ o ~ R ~ H o C T M ) ,  KO~C$C$MUM~HT Y C M ~ ~ H M R  qYBCTBMTenbHOCTb PeryJlMPYtOTCR pe3MCTO- 

YCMnMTenR yMeHbUCleTCR. T ~ K M M  0 6 p a 3 0 ~  p O M  R5 M KOHfleHCaTOpOM C1. 

1 / I ~ ~ e r p C l n b ~ ~ R  C x e M a  TDA 2004 co- M e u e t i O  B XeCTKOM K o p n y c e  M 3 a u M u e -  

AepXMT flBa C ~ O J ~ C ~ H C M ~ O B O H H ~ I X  y c M n M ~ e -  HO OT BCeX BMAOB n e p e r p y 3 K M  

nR MOUHOCTM B K n a c c a .  YCTPO~CTBO pas- M M K ~ O C X ~ M ~  s a u l ~ u l e ~ a  OT K o p o T K o r o  

p a 6 o ~ a ~ o  Ci leUManbHO AnR M c n o n b 3 o B a -  3CIMblKaHMR H a  BbIXOAe, GPOCKOB flMTClK)ue- 

HMR ero B K a r e c T s e  c ~ e p e o C $ o ~ ~ ~ e c ~ o r o  ro HanpnmeHMR. Ei;c H e  c r p a w e H  neperpee 
YCMnMTenR B a s ~ o ~ o 6 ~ n e  M IJ03TOMY p a 3 -  MnM OTCOeflMHeHHe rpOMKOrOBOpMTenR. l a -  



Bxop, n 3 g r 1 BXOA n 

Xe KpaTKOBpeMeHHOe M3MeHeHMe n0nRp-  MU YCMneHMe OKOJlO 50 n6. ~ O ~ T O M Y  JlJlR no- 
HOCTM IlMTaHMR He npe~CTaBJIReTYrP03bl YC- JlYWHMR MaKCMManbHOrO CMrHClnCl H a  BblXO- 

TPOGCTB~. ne BXOAHOR c ~ r ~ a n  ~ o n x e ~  6 b l ~ b  n p ~ 6 n ~ -  
C nOKCl30HHblMM H a  PMCYHKe HOMMHaflaMM 3MTenbHO 50 MB. E c n ~  3Ta BXOAHaR clyBCTBM- 

KOMnOHeHTOB M C nMTUtOUMM UnpRXeHMeM TenbHOCTb CnMWKOM 6 0 n b ~ a ~ ,  Ha BXOP, n0A- 

14,4 B ( f l o f l ~ 0 C T b t O  3apRXeHHaR aBTOM0- KJltO'i~tOT IlOTeHUMOMeTp 50 KOM. ~ o J I H o ~  

6 ~ n b ~ a ~  6a~ape~), C T e p e o $ o ~ M l l e c ~ ~ f i  YCM- BXOAHOe COnpOTMBneHMe HeMHBepTMpytO- 

JlMTeJlb cnoco6e~ o 6 e c n e v ~ ~ b  BblXOflHytO U e r O  YCMnMTenR COCTaBnReT 100 KOM. 
MOUHOCT~ cBb lwe 6,5 BT H a  B~IXOAHY~O Ha- npeAoTspaUeHMR reHepauMM ycwnw- 
rpyxy 4 OM. n p ~  pa6o~e H a  ~ a r p y 3 ~ y  2 OM TenR H a  B~ICOKMX r lac roTax  c n y x ~ ~  uenb, co- 
BblXOnHaR MOUHOCTb COCTaBJlReT 10 BT, KO- CTORUCIR M3 pe3MCTOpa R3 M KOHfleHCaTOpa 

~ $ $ M L & ~ ~ H T  H ~ J ~ M H ~ ~ ~ H ~ I x  M C K ~ X ~ H M ~  OKOnO C5 (M R5/C8). LUHPMH~ nOnOCbl YCMJlMBaeMblX 

10 %. n p M  MOUHOCTM 6 BT H a  4 OM HCKaXe- WCTOT H a  YPOBHe 3 ~6 COCTaBnReT OT 40 ru 
HMR ~e 6 0 n b u ~ e  0,3 %. no 16 K ~ U .  

K o ~ $ $ M ~ M ~ H T  Y C M J ~ ~ H M R  no HanpRXeHMO MC TDA 2004 AOJlXHa KpenMTbCR H a  Ten- 

JleBOrO KaHana OnpeAenReTCR OTHOWeHM- JlOOTBOAe C TenJlOBblM COIlpOTMBJleHHeM OKO- 

e M  HOMMHaJlOB pe3MCTOpOB R2 K R1, n p a B 0 -  no ~"C/BT. 
r0 KaHana - R6 K R7. C A ~ H H ~ I M M  HOMMHana- 



TMneTMR MHeHMe, 'IT0 3BYK 

naMnOBOr0  YCMJlMTeJlR 60- 
nee n p o s p a q ~ b ~ i  M CIMCT~I~ ,  

KYYMHblX npMeMH0-YCMJlM- 

TenbHblx n a M n a x  npencras- 
JlReM KOHCTpyKuMtO YCMnM- 

TeJlR MOUHOCTM Rpocna~a 
Bnaxa ('iexm). 

Y c M n M ~ e f l b  nOCTpOeH no 
~ ~ B Y X T ~ K T H O ~  CXeMe C Bbl- 

XOnHblM T ~ ~ H C $ O P M ~ T O -  

P O M  (CM. PHC. 1). MOU- 
HOCT~, o T n a s a e M a R  B Ha-  

rPY3KY, COCraBJlReT 40 BT 
H a  rpOMKOrOBOpMTefle CO- 

IlpOTMBneHMeM 4 OM. B 3a-  

BMCMMOCTM OT B ~ I ~ ~ ~ H H O -  

CKMe XaPaKTePHCTMKM MC- 

I lOflb3yeMblX B YCMflMTefle 

n a M n .  

Bxon~oi ~ B Y K O B O ~ ~  CMr- 

H a n  n o c r y n a e T  OT B X O ~ H O -  

ro paabe~a X1 repes p a 3 -  

~R3blBaloIJJMi KOHneHCaTOp 



C1 HO ceTKy nepeoro TpMona E l  a (ECC83). E 1 B (ECC83), KOTOP~IFI p a 6 o ~ a e ~  KOK MH- 

q e p e 3  KOH&3HCOTOp C3 y c ~ l l e ~ ~ b l f i  CMrHOn BepTOp, M nepeflOeT y c ~ n e ~ ~ b l k  flPOTMBO- 

n O ~ n O e T  H a  n e p B y 0  CeTKy neHTOA0 E2 4 0 3 ~ b l i  CMrHCln HO nepBylo CeTKy IleHTOflO E3 
(EL34), K O T O P ~ I ~  RBnReTCR L(0ffbK) ABYXTOKT- (EL34). 
HOrO YCMnMTenR MOUHOffM. TOKMM O ~ P O ~ O M ,  nOllOXMTenbHble M OTPM- 

Bxon~oii CMrHOn C pO3beMO X1 0,JJ-IOBpe- UaTeJlbHble nOnyBOnHbl BXOflHOrO CMrHana 

MeHHO IlOcTynOeT H a  BTOPY0 WCTb TPMOflO Bbl3blBOloT 0 ~ 0 f l ~ b l i  TOK I lOnepeMeHHO B 
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P03HblX nOMnOX BblX0,QHOrO KOCKO,QO, HO- 

r p y 3 ~ 0 f i  KOTOPOrO CnyXMT ~ b l x 0 , Q H o f i  

T ~ O H C + O ~ M O T O ~  TR2. 

n a p a ~ e ~ p b ~  ~ p a ~ c + o p ~ a ~ o p a  TR2 
H O M M H ~ J ~ ~ H ~ R  BblX0,QHaR 

MOUHOCT~, BT . . . . . . . . . . . . . . . . . . . .  .40 
HOMMHUJI~HO~ COnpOTMBJleHMe 

n e p ~ ~ r ~ o f i  O~MOTKM, KOM ... . . . . .  .4,7 
H O M M H O J ~ ~ H O ~  COnpOTMBJleHMe 

BTOPMYHO~~ O~MOTKM, OM. ..... . . . . .  .6  
H H ~ ~ K T M B H O C ~  n e p e ~ q ~ o f i  

O~MOTKM (npM 230 B, 50 r~ ) ,  [H ... .320 
n a p a 3 ~ ~ k t a ~  MHA~KMBHOCT~, M ~ H .  . .6,6 
M a ~ ~ M ~ 0 J l b ~ b l f i  TOK I ~ ~ ~ B M ' ~ H o ?  

O~MOTKM, MA.. .................. . I20 
n e p e n m o q ~ o e  wcno.. ....... .2x14: 1 
EMKOCT~ n e p ~ M q H 0 f i  

O~MOTKM, nQ> ................... ,290 

r a 6 a p M ~ ~ b l e  p a s ~ e p b ~  100 x 100 MM, 

BblCOTO 90 MM. 

CX~MO MCTO'iHMKO nMTClHMR nOKQ30HO 

H a  puc.2. 
P ~ ~ M C T O P ~ I  R1, R3,' R6, R7, R9, R10, 

R15 )J,OJlXHbl BblaepXMBOTb MOUHOCTb 

0,5 BT, pe3MCTOPbl R l  1, R12 - 5 BT. OC- 
TOJlbHble pe3MCTOPbl MOUHOCTbtO 1 BT. 
P a 6 o q e e  HOnpRXeHMe KOH~eHCOTOpOB 

aOJlXH0 6blTb H e  M e H e e  400 B, KOHAeH- 

COTOPOB 6no~a nMTOHMU C12, C13 - He 

MeHee 630 B, KOH,QeHCOTOpOB C6 M C7 - 
ao 63 B. 

l l p ~  n o e 3 n ~ a x  H a  BenocMneae MR ocse- 
UeHMR AOPOrM B T e M H O e  BpeMR CYTOK 

M. A ~ H H M C  ( A ~ n p a n ~ ~ )  MCnOJlb3yeT $0py C 

r a n o r e ~ ~ o f i  n a ~ n o f i  12 B, 20 BT (MR16). 
n ~ ~ a e ~ c s l  n a M n a  OT ~ e 6 0 n b u o i  6 a ~ a p e ~  
eMKOCTbIO 4,2 h ' 4 , 3 C l l l ~ C O  MOUHOCTM KOTO- 

po i  He BCerAa XBOTOeT M R  AJlMTeJlbHblX no-. 
e3aOK. CITo6bI nPOPJlMTb B P e M  CBe'ieHMR $0- 

pbl, OBTOP paspa6o~an n p 0 C T 0 i  PeryflRTOp 

RpKOCTM (CM. PHCYHOK), o ~ ~ c ~ ~ ~ ~ M B o I o ~ M ! ?  

AMCKpeTHOe M3MeHeHMe MOUHOCTM no~pe6- 
n e w 9  r a n o r e ~ ~ o i  na~nof i  7/13 M 20 BT. 

Ha ~ a f i ~ e p e  555 M M ~ ~ - T ~ O H ~ M C T O ~ ~  
Q 1 n0CTpOeH L ~ M ~ O T H O - M M ~ ~ ~ ~ ~ C H ~ I ~ ~  MOAY- 

JlRTOp nMTOHMR n0Mnbl. MHKPOCX~MO 555 
BKnlO'ieHO KOK reHepOTOp C B O ~ O ~ ~ H ~ I X  KOJle- 

 OHM^. K o ~ ~ ~ M u M ~ H T ~ O ~ O J ~ H ~ H W M ~ ~ J ~ ~ C -  

H O ~  nOCJle,QOBOTeJlbHOCTM ( B ~ J ~ M ~ M H O ,  06- 
POTHOR CKBOXHOCTM) M3MeHReTCR 2-noJlIOc- 

H ~ I M  ~ - ~ O ~ M U M O H H ~ I M  n e p e m i o q a T e n e M  S1. 



E C ~ M  nepeKJltOWTenb HaXOflMTCR BO B T O P O ~ ~  B CXeMe I lpMMeHeH M O ~ - T ~ C ~ H ~ M C T O P  

n03MUMM, MOuHOCTb raJl0reHH0fi n a ~ f l b l  CO- IRL530N C COnpOTMBfleHMeM CTOK-MCTOK 

CTaBnReT 7 BT, B TpeTbef i  fl03MuMM - 13 BT. B BCerO O,1 OM, rTO 0 6 e c n e w ~ a e ~  HM3KMe 

'ieTBepT0fi fl03MUMM BblKJlOWTenR WMPOT- nOTepM M YCTpaHReT H ~ O ~ X O ~ ~ M M O O ~  B PaflM- 

H O - M M I ~ ~ ~ ~ C H ~ I ~ ~  MOflYnRTOP H e  3aflefiCTB0- aTOpe.  

saH, r a n o r e w a y  n a M n a  n o ~ p e 6 n ~ e ~  HOMM- B K a r e c r e e  a a ~ e ~ b ~  MOXHO ~ c n o n b 3 0 s a ~ b  

H a n b H y O  M O ~ H O C T ~ .  M O ~ - T P ~ H ~ M C T O P  STP30NE06L. 

K ~ K  MBBeCTHO, B OTnM'IMe OT HarpeBclHMR 

soflbl, noflorpes M o n o K a  ~ p e 6 y e ~  6 o n b u o r o  

BHMMOHMFI: npM PJlMTenbHOM HarpeBOHMM OH0 

MOXeT BblKMneTb M nPMrOPeTb. Torna HenpM- 

RTHblk 3allCIX CJlblWeH no B c e i  KBapTMpe, 

MHOrfla T a W e  M H a  ~ ~ C T H M ' - ~ H O ~  WleTKe MHO- 

r o 3 ~ a x ~ o r o  AoMa. a. K~yn ( n o n b u a )  paspabo~ari a e M y  npM- 

6opa, K O T O P ~ I ~ ~  KOHTPOnMPYeT IlPOUeCC no- 
aorpeea MonoKa.  

He BCe ~ b 1 6 p a ~ b  fl0 KMneHMR MOnOKO. MHO- 

rMe osyb ~ o n b ~ o  H a r p e s a e T  ero no o v e H b  

B~ICOKMX TeMnepaTyp.  

C x e ~ a  c ~ r ~ a n ~ 3 a ~ o p a  n o ~ a 3 a ~ a  H a  PH- 
CyHKe. B ~ e c r o  TMnOBOrO OY, pa6o~at0- 
uero B ponm KoMnapaTopa,  npMMeHeH ~ a i -  
M e p  CD454 1. OH BWIK)'-~~H no a e M e  myule- 
ro M Y ~ ~ T M B M ~ P ~ T O P ~ .  Korna H a  BXOfle MR 
IlpMCfTCTByeT H M ~ K M ~ ~  YPOBeHb, reHePOTOP 

nPOM3BOflMT IlPRMOYrOnbHble MMnynbCbl M R  

ynpasneHM9 ~ B Y K O B ~ I M  n b e 3 0 ~ 3 n y r a ~ e n e ~  

Q 1 M CBeTOflMOflOM D 1. 



L/IC U1 COnepXMT neJlMTeJlb. E c n ~  ero Bbl- 

BOnbl 12 M 13 nOnKJllO'ieHbl K nJllOCY nMTUHMR, 

TO CTeneHb AeJleHMR MUKCMMUflbHUR M AeJlM- 

TeJlb BblnOnHReT neneHMe H a  65536. Pa6o- 
 OR '-!acroTa retlepa-ropa onpenenaeTca  HO- 

MMHaJlaMM 3JleMeHTOB C1, R1, R2. 
H a n p a x e ~ ~ e  c nenMTena R t l  + PI ,  nona- 

BUeMOe H a  BXOA MR, M3MeHReTCR B 3CIBMCM- 

MOCTM OT TeMepUTypbl TepMMf fOpU Rtl . Kor- 
na T e M n e p a T y p a  noeblcMTcR no YPOBHSI, yc- 
TClHOBneHOrO IlOTeHLlMOMeTpOM P I ,  H a  Bbl- 

XOne Q IlORBMTCR H M ~ K M ~ ~  YPOBeHb, npo~soi- 
n e T  sKno'-!eHMe s y ~ ~ e p a  Q 1, conposoma- 
e M o e  csereHMeM c s e T o n M o n a  Dl .  

Bxon MR H e  RBnReTCR BXOnOM L U M M ~ ~ ,  
nO3TOMy Q1 M D l  6ynyr BKJlIOWHbl nocre- 
neHHO.3yMMep Q1 3BY'-!MT HenpepblBHO, no- 
TOM ~YA~TCII~ILLI~H npepblBMCTbli 3ByK M npM 

n a n b ~ e i u r e ~  nosblweHMM TeMnepaTypbl  Tep-  

MMCTOPU 6 y n e ~  Y M ~ H ~ W U T ~ C R  WCTOTU ripe- 
PblBMcroro ~BY'-!UHMFI n b e 3 0 3 y ~ ~ e p a .  A~ano- 
rM'-!HO YMeHbLUMTCFl qCICTOTCI MMraHMFl CBeTO- 

flMona. 

B ~ a q a n e  HenpepblBHUR CMWUnM3UuMR YKU- 

3blBUeT, '-!TO MOJlOKO H e  AOnXHO ,4CIJlbllle no- 
,O,OrpeBClTbCR. n p e p b l ~ k l c ~ b l i  CMrHaJl 

" ~pe6ye~"  HeMenJleHHO npeKpUTMTb H a r p e -  

BUHMe MOJlOKCI. 

K o ~ n e ~ c a ~ o p  C6 06ecne r~sae~  H a n e x -  

HYK) pa6o~y n b e 3 0 r e ~ e p a ~ o p a  Q1. I/lmor- 
HMK nMTOHMR COCTOMT M3 U 1, C2, C4. AMOA 
D2 BblCTYnCleT B KU'ieCTBe KOHTPOJlR M nOBbl- 

w a e T  BblxonHoe H a n p a x e H M e  c ~ a 6 ~ n ~ 3 a -  

T o p a .  D3 a a u ~ u a e ~  OT obpa~~ok  nonaptio- 
CTM. 

Kan~bpos~a 
Tep~woop 3UXUMaOT M e X A y  n a J l b ~ U M M  

H a  2 ... 3 MMHyTbl HUrpeBaHMR A 0  TeMne- 

PUTypbl OKOnO 36"C, nOTeHuMOMeTp P1 Bbl- 

CTUBJlslOTTUK, 'i~06b1 n b e 3 0 3 y ~ ~ e p  Q1 6b1n 

H a  rpUHM BKnlO'4eHMR. 

~ O ~ ~ ~ ~ O T T ~ P M M C T O P  B TennOe MOnOKO 

c coo~se~crsytouei ~ e ~ n e p a ~ y p o i  (o~ono 
40 C), nOTeHuMOMeTPOM P1 A O ~ H B ~ O T C R  

BKJlOreHMR 3yMMepC.l Q 1. 



C ) T O ~ ~ I  30CBeTMTb CBeTOAMOA OT OnHOrO 

3neMeHTO nMTOHMR HOllPRXeHMeM 1,5 B, MC- 

n o n b ~ y o ~  p a 3 n ~ r ~ b 1 e  cxeMbl, nosbluJaourMe 

HanpRxeHMe. fl. 6py~o ( M ~ a n n R )  n p e n n o x M n  

O ~ ~ T ~ ~ H O T M B H ~ I ~  BOpMOHT CXeMHOrO pelue- 
HMR (CM. PHCYHOK). Ha TpOH3MCTOpOX Q1 M 

Q2 co6pa~a a ~ ~ o ~ o n e 6 a ~ e n b ~ a i  cxeMa.  

C ~ r ~ a n  n p ~ ~ o y r o n b ~ o i  +OPM~I c K o n n e u o -  

pa Q2 nonaeTcsl H a  6 0 3 y ~ p 0 ~ 3 M C T 0 p a  Q3, 
~ o ~ o p b l k  p a 6 o ~ a e ~  B K n o r e B O M  p e x M M e .  

Korga Q3 OTKpblT, 3CIPRXOeTCFI KOT~LUKCY MH- 

nyKTMBHOCTM L1, a KOrna 3aKPbIT, KaTyUJKa 

MH~YKTMBHOCTM L1 p a 3 p ~ x a e ~ c ~  ~ c e p e 3  cBe- 

TOflMO.4. 

Korna TpCIH3MCTOp Q3 OTKPblT, 3apRXaeT- 

CR KaTyulKO MHAYKTMBHOCTM Ll, nMKOBOe 3HO- 

'ieHMe TOKO OflMCblBOeTCR ClleflyOl4MM YpOB- 

rfie I L, PEAK "JlReTCR nMKOBblM 3HOWHMeM TO- 

KO L1, VBAT - HOVRXeHMe ba~ape~,  VCEATQ3 
- HOflpRXeHMe HOCblqeHMR flePeXOfl0 KOnneK- 

TOP-3MMlleP TPCIH3MCTOPO Q3. 
Korna TPOH3MCTOP Q3 3OKPblT, HanPRXe-  

HMe KaTyUJKM MHnYKTMBHOCTM IlOnHOCTbO M3- 

MeHReT flOnRpHOCTb, 3T0 HOflpRXeHMe npM- 

KnOflblBOeTCR K CBeTOflMOflY. ~ O C T O R H H O ~  

HOnpRXeHMe rpy60 paBHReTCRnpRM0My HO- 

npRXeHM0 CBeTOnMOfla, TOK CnOnOeT A 0  HO- 

UR. f l 0 ~ ~ 0 n b ~ y 3 T k l  UMKJlbl nOBTOPROTCR H a  Bbl- 

co~ofi CKOpOcnl, CBeTOnMOn BblAOeT H e n p e -  

pblBHoe CBeqeHue. 

f l p ~ 0 C T b  CBeTOnMOnO 3CIBMCMT OT CPeAHe- 

r0 3HaLceHMR TOKa, KOTOpOe f lpOf lOpUM0- 

HOnbHO nMKOBOMY 3HOLceHMO. ~ O C K O ~ ~ K Y  

TOK CBeTOAMOnQ - rpy60 ~ p e y r ~ n b ~ b l f i  MM- 

a a A a - 
R8 

2.7k 

SINGLE 
150 BC557C CELL 

'-1 

- - - - - - - - - 



C%XEMOTEX&!JA 

nyJlbC C nMKOBblM 3Ha'ieHMeM TOKa, npw6.n~- VLED - Ha"5lXeHMe CBeTOflMO.QO. 

3MTenbH0 paBHReTcR T°KY KaTYLUKM M ~ M ~ H R R  MHAYKTMBHOCTb KaTYUlKM OT 1 00 A 0  

H°CTM M3-3a 'peMeHM oTl<noqe- 330 M~H,  MOXHO M3MeHRTb RPKOCTb CBe'ieHMR 
HMR TpaH3MCTOpa Q3, TO MOXHO OUeHMTb CBeTOAMOAo. 

cpen~ee s ~ a r e ~ ~ e  TOKO: A ~ ~ o ~ o n e 6 a ~ e n b ~ a ~  uenb  Ha'iMHaeT pa6o- 
ILEDAVG = Of5 4 1  PEAK ( T ~ ~ ~  1 TaTb C IlMTalOUMM HanpRXeHMeM 0,6 B, HO 

TDIS - BPeMR pa3PRna KaTYLUKM MHAYKTMB- CBeTOAMOA Ha'4MHaeT HeMHOrO CBeTMTbCR, 

H o m ~  L, q e p e 3  CBeTonMon, K o T o p o e  M o -  K0rp.a n M T a 0 q e e  HanPRxeHMe nPeBblWaeT 

0 9 B. Ecnu nM-raoUee HanpRxeHMe Bbllue 
XHO ~ P Y ~ O  O W H M B ~ T ~  ~3 KPYT*IJHY POJP~-  1 'B, cBeToA*on BblnaeT H o p M a n b H o e  CBeqe- 
fla KaTYWKM L,. K P Y T M ~ H ~  - VLED / L1, rfle 

Y c M ~ M T ~ J ~  b MOUHOCTM (CM. 

pcllcyno~) p a 6 0 T a e T  B nwana- 
3 0 H e  nMTalOll&4X H ~ ~ ~ R X ~ H M R  
OT 3 A 0  30 B.  TO OAHOKaCKafl- 

~ b l ! ?  yCMflMTenb C KOMneHCa~M-  

OHHOG 06pa~~of i  CBR3blO (3Jle- 

MeHTbl R1, C2), KOTOP~I; n 0 3 -  

BOJlReT nOnY'iMTb YCMJleHMe OKO- 

no 3000 B/B M 06ecne r~sae~  
H M ~ K M ~  YPOBeHb WYMOB n p M  

6 o n b w ~ x  cMrHanax. 

Bxoa~oe COnpOTMBneHMe YC- 

~poficrea H a  r l a c r o T e  200 . r u  

COCTaBJlReT n p M 6 n M 3 M ~ e n b ~ 0  , 

80 KOM. DR ~QCTOTCI 20 K ~ U  
B~IXOAHOR YPOBeHb AOCTMraeT 

'80%, a YpOBeHb UyMOB OKOJlO 

14 MB. 
Pes~crop R5 M n M o n  Dl orpa- 

HMllMBalOT HanpRXeHMe nOnR- 

PM3aUMM TPaH3MCTOPa TR1 npM 

803PaCTaHMM HanpRXeHMsl nM- 

TCIHWR. 

E c n ~  ycrpoRcrso p a 6 o ~ a e ~  
CO c ~ a 6 M J l b ~ b l M  Haf lpRXeHMeM 

IlMTCIHMR, 3J leMeHTbl  R5, D l  
MOXHO MCKlllOrlMTb. C IlOMOUblO 

nOTeHUMOMeTpa VR1 PerynM- 

PylOT CMMMeTPMrlHOCTb pa6o- 
T ~ I  ycInMTen9.  






