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Fluke RLD2 - nix~ap Ann BnneneHHa BHTOK~B 
K O M ~ O K T H M ~  Yo J ~ ~ x T o ~  AOnOMOXe MM-EBO BM3HaYMTM BHT~K Y CMCTeMaX 

seHrwnnuii i KOH~MU~OHYBOHHR n o e i ~ p n .  n p ~ n o ~  n o a H y E  B co6i 000 npwcrpoi: 
AeTeKTOp BMTOKY 3 nO3epHHM HOBeAeHHRM H a  O ~ ' E K T  i RCKPOBM~~ fliXT0p p,JlR 

O C B ~ T ~ ~ H H R  30TeMHeHUX f l i f l R H 0 ~ .  n i X T 0 p  n p a ~ I O E  3 i  CTOHnOpTHHMM 

~ O ~ B H H K O M M ,  R K ~  3CICTOCOBYIOTbCR HO PMHKY Ann AeTeKTyBOHHR BMTOKY 

xononoore~~is. 
napame~pu Ta oco6nm~oc~i 
Mw-rr~se ~ ~ ~ ~ C B ~ Y Y B O H H R  ~ O P B H M K ~ B  BMRBneHHR BMTOKY 3 0  nOflOMOrO10 

LuecrM Y ~ / C M H ~ X  c~i~nonioni~ (AOBXMHCI x ~ ~ n i  395 HM). 

4 PeXMMM ~ 0 6 0 ~ ~ :  ~ ~ X T O P ,  Yo f l i f lCB i r l yBO~~R,  n a 3 e p ~ w f i  ~ P O M ~ H ~ ,  

K O M ~ ~ H O B Q H H ~ ~  peXMM Yo npoMiHb/Jl03ep. 

f l 0 3 e p H e  HOBeneHHR H a  OG'EKT. 
~CKpOBMfi  niXTap i3 TpbOMa 6 i n ~ ~ u  C B ~ T ~ O ~ ~ O ~ O M H  3 T ~ ~ M ~ H O M  CJIYX~M 

100000 ronMH. 

P e ~ i ~ e u b  3 KOPO~~HOMM PJ~R 3 p y r l ~ o c r i  nepeHeceHHn. 

flianaso~ p06orl~x TeMnepoTyp 0...50°C. 
X n s n e ~ ~ ~  s i ~  60~0pefi0~ AAA. 

Hosi TPUH3HCTOPH M a  KepyBUHHa 
HUBUHTaXeHHnM nOHUn 120 A 
H o e i  i ~ ~ o e a u i i i ~ i  TPOH~MCTOPM MOSFET H a  H a n p y r y  40-1 00 B p o 3 -  

po6ne~i no H O B ~ T H ~ ~  Trench ~ex~gnor i i  i n p ~ 3 ~ a r l e ~ i  PJ~R DC-DC nepe- 
T B O ~ O B O ~ ~ B  i CMCTeM KepyBOHHR npMB0nOM 3 BMCOKMM PO~O'IMM CTPY- 

MOM. HWB~KMR p i ~ e ~ b  onopy s i n ~ p ~ ~ o r o  KaHany n o n o M a r a c  noninww- 
TM T ~ P M O ~ P O B ~ A H ~ C T ~  CMCTeMM - OnHOrO i3 HO~~KPKTM'IH~LLIMX l l 0 p O M e ~ P i B  

nepe~eoplosaris 3 BMCOKMM p 0 6 0 r l ~ ~  CTPYMOM. 3 npyro'i CTOPOHM, 

HM3bKa HaflpyrO 3 0 ~ ~ 0 ~ - B H T ~ K  ( V ~ S )  AO3BOnRE KePYBOTM TPOH3MCTO- 

POM YM M~KPOKOHTPO~~~POM npM HM3bKOMY piBHi 3OPRflY OKYMynRTOPO. 

HM3bK0 H o n p y r o  Vgs TOKOX ~ O ~ B O ~ R E  n i n e u u u ~ u  e + e ~ ~ u ~ ~ i c r b  nin rlac 
~ 0 6 0 ~ ~  HO MOnMX HOBOHTOXeHHRX 30BARKM 3MeHLueHOMY BOPRAY 30-  

TBOPO. TMTM rlMCnO ~ O B H ~ L L I H ~ X  K O M ~ O H ~ H T ~ B  

K p i ~  HM3bKOrO OflOpY KaHOny RDS(on), HOBe c i ~ e f i m o  ~ p a ~ 3 ~ c r o p i e  WPM P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Y  3'aHaHHi 

MOE po6orlufi c r p y ~  195 A B ~opnycax TO-220, D2PAK, TO-262. ue  BuxTPaH3MCT0Pis~ U0 'OCT0 BHKOPM- 
HO 60% nepeBMuYE TMnOBi H O M ~ H O ~ ~ H ~  napOMeTpM p,JlR naHMX KOp- crOBYETbCR BCMCTeMaX BMCOKMMPO- 

nyCiB, ~ O ~ ~ O ~ O H O B ~ H ~  KOHKYpeHTHHMM KOMllOHeHTOMH (YxHifi ~060 -  60r lMMc~~~M0M'  

r ~ k  CTpyM He f l e p e B M U y ~  120 A). ATPOH~MCTOPM 8 ~ - B M B ~ ~ H M X  K0pl ly-  HOBe CiMefiCTBo T P ~ ~ ~ ~ ~ ~ ~ P ~ ~  
cox D2PAK n o c ~ r o l o ~ b  u e  16%-r0 ~ H M X ~ H H R  0fl0py KOHOJ~Y n p ~  IlinBM- IRLB/IRLS3034r IRLB/IRLS30361 
U ~ H H ~  CTPYMY 110 240 A, U O  p 0 6 ~ ~ b i x  H O ~ ~ H O ~ ~ ~ ~ H ~ L L I M M I I  flpMn0nOMM B IRLB/'RLS4030 BunycKanbcR y Bcix 
K o p n y c a x  p,~ln n o s e p x H e e o r o  M O H T O ~ ~  H a  PMHKY. BMCOKM~~ p060rl~R CTaHnaPTHMXnPOMMCnOBMX Kopnycax: 
c r p y ~  ~ p o ~ a ~ c r o p i e  y Kopnycax  TO-220, D2PAK, TO-262 ~ O J B O ~ R E  D2PAK1 a y 
n o n i n l u ~ ~ ~  3 a x ~ c r  ein H ~ ~ O X O H M X  crp116~ie HanpyrM, a TOKOX c~opo- BuCOKOMiuHOM~ 'OpnyCi D2PAK-7. 



MiniCell - ~ p a ~ c m i ~ e p ~  r~clcy 
C I M ~ ~ C T B O  Min~Cell sin EPCOS - ue Hoea cepisl 

T ~ ~ H C M ~ T ~ ~ ~ B  MCKY, C ~ ~ ~ K H X  00 BllnHBy HaBKOnHluHbOrO Ce- 
penosuqa, 3 B ~ Y ~ ~ O B O H M M  ~ a n i 6 p y e a ~ ~ s l ~  i TeMnepaTyp- 
HOO KOM~~HCCI~~EO. ~QBASIKU pjCI$pa~MaM 3 Hep~CIBiloqoi 
crani, A ~ H K H  MiniCell B ~ ~ ~ H H O  BMTPHMYIOTI, Bnnw arpe- 
CMBHHX CepenOBHq. E ~ ~ K T ~ O H H ~  WlCTHHa HOBUX 

~ p a ~ c ~ i ~ e p i s  repMemrHo ynaKoeaHa B KepaMi.~HHfi ~ o p -  
nyc. Tpa~mirepu pospo6ne~i msl uk1po~oroniana3o~y k 
po6orux ~e~nepaTyp, sin -40 no +I40 "C. Heseamaloru 5 ,  
Ha n i f l ~ u ~ e ~ y  KOHCrPYKTMBHY MiuHiCTb, AaTClMKW nOCMTb 

' '. 
KOM~OKTH~: YCbOrO 19,6 X 16,2 X 1 1 MM. Tpa~w i~epu  TMCKY Minicell MOXV~ 

Hanpyra XUBneHHsl AaTrMKa 5 B. TpaHwiTep THCKY BMKOPHCTOBYBaTMa XiMi,,Hii i XaPrOBii;( 
Mae a~anorosuA ~uxin, nianaso~ ~ u x i n ~ o i  Hanpyrn B ~ A  npoMncnoBocTRx, BoAHoMY rocno- 
0,5 no 4,5 B. M ~ K c u M ~ ~ ~ H ~  n0rpiUIHiCTb B M M ~ P ~  CtmQ- AapcrBi, cHcreMax BMMiPY Ansl TpaHc- 
nac ycboro 1.5% FS B ycbo~y ~ e ~ n e p c m / p ~ o ~ y  nianaso~i. nopTy fi aBiauii, TeXHOnOr~rHMX npoue- 

3apas nocryn~i ne~inb~a ~ ~ n i s  naww~is: nnrc BHM~PY ~~i~~~~~~~~~~~ Bepci~nocrynHi 
abconlo~~oro M C V  (Bin 1 A 0  25 6ap), ~ i n ~ o c ~ o r o  THCKY TaKOXnmrMKH B ~ ~ M O B ~ ~ H H X  KOpnycax 
(sin 0,5 no 5 6ap) i nu+epe~uianb~oro THCV (sin 0,5 A 0  cneqianb~~x 3acrocyBaHb. 
5 6ap). 

Hosi ~ ~ @ p o s i  aKcenepoMeTpu sin ~ o ~ n a n i i  Freescale Semiconductor 
MMA7660 RBnRE ~06010 M ~ J ~ O C ~ O X M B O I O C I M ! ?  H M ~ ~ K O ~ ~ O C ) ~ ~ ~ H H ! ?  MEMS-~~QTVWK 3 B ~ Y ~ ~ O B Q H M M  

#nbTp0M HHXH~X WCTOT, K O M ~ ~ H C ~ ~ € O  i nepeTBOpeHHslM CMrHany B 6-po3psln~i UH+POB~ 3HOLleHHsl 
3 nPOTpaMOBaHOlo KOPMqBaCleM WBM~~K~CTO nepeflari 
,JIaHMX. 

Ocnosni xapaKTepucrHKu 
L(~$poenR ~ ~ x i n  (12C) 
Kopnyc DFN ~ M M  x 3tm x 0,9w 
Mane CflOXMBaHHR CTpyMy: 2 MKA B pe~Ht4i OC~~KYB~HHR, 

y po6orux pernuMax - sin 47 MKA 
Hanpyra XUBneHHsl2,4 - 3,6 B 
3-ocboeni;( MEMS-ACIT'IHK Ha f 1,59 i KOHTpOnep 

i~~ep+eRcy 0 6 ' ~ n ~ a ~ i  B onuH Kopnyc 

CGH40120F - TpUH3HCTOpH 3 BHX~AHOK) 
I~OTY)I(H~CTK) 120 BT 
Ga HBY TpaH3WCTOpM CGH40120F B M ~ O ~ H M ~ T B ~  

~ o ~ n a ~ i i  Cree npu ~anpysi musneHHn 28 B 3a6e3nerylo~b 
120 BT B M X ~ ~ H O ~  ~ O T Y X H O C T ~  B pe)l(UMi HCICMqeHHR. 
KOM~OH~HTH npH3~~' ie~i  wsl BllKOPMCraHHR Y B ~ ~ ~ C ~ K O B M X  

i npoMncnosnx npwcrposlx, saco6ax e n e ~ ~ p o ~ ~ o i  e i i~n ,  
paflapax, K O H T ~ O ~ ~ H O - B W M ~ ~ O B ~ ~ ~ H O M ~  ~ C T ~ T K ~ B ~ H H ~ .  

X a p a ~ e p ~ c r n ~ ~  K O M ~ O H ~ H T ~ B  6ynu npone~o~crposa~ i  
Ha npn~nani i x~boro  BMKOPHCTQHHSI B n i nc~no~a rax  
niana30~y r l a00~  1 200 - 1 400 Mru. Koec$i~kti~ ni f lc~ne~~sl ~ O T ~ X H  O C T ~  75%. T ~ ~ H ~ H C T O P H  
no no~ym~ocri ctmanas Ginblue 18 n6, ~ u x i n ~ a  no~ym~icrb nocrasnslloTbcn B ~ e ~ a n o ~ e p a ~ i c l ~ n x  
y 6 e 3 y n n ~ ~ o ~ y  p e m u ~ i  100 BT, KKP, npu n o n a ~ i i  Kopnycax. 



B CJly'iae, K o r n a  ~eo6xonn~o YflpaBnRTb RpKO- 

CTbO CBeTOnMOAa Haf lpRXeHHeM nOCTORHHOr0 

TOKa, KOTOpOe MOXeT 6 b l ~ b  HHXe YPOBHR npRM0- 

HMR). 

1 / 1 3 ~ e c r ~ o ,  C~TO RPKOCT~ CBeTonMona nponop- 
UMOHanbHa TOKY, KOTOPM~ flpOTeKaeT 'iepe3 He- 

ro. ~ O ~ T O M ~  MCKOMaR CXeMa AOJlXHa COnepXaTb 

KOHBepTep H ~ ~ ~ ~ R x ~ H u ~ / T o K ,  K O T O P ~ I ~  o6ecne- 
'iMT TOK 'iepe3 CBeTOnMOn He3aBllCclMO OT npRM0- 

r0 flaAeHL4R HaflpRXeHHR H a  HeM. 

Ha PHC. 1 flOKCl3ClHa CXeMQ C MCflOnb30BaHMeM 

o n e p a u n o H H o r o  ycnnmena .  n o n o x ~ ~ e n b ~ o e  Ha- 

npRXeHHe flOnaeTCR H a  M H B ~ P T H P Y D ~ W ~ ~  BXOn 

OY. TOK, n p o ~ e ~ a t o ~ n f i  repes conpo- rMsneHne 

R 1  n, c n e n o e a T e n b H o ,  'iepes c s e T o n n o n  

Oflpe,4enReTCR COOTHOWeHMeM U/R1. fl!40n D2 
BKJlO'ieH, '-1~06bl OrpaHMClHTb MClKCnManbHOe no- 
JlOXMTenbHOe OTKnOHeHMe +0,6 B. 

BXOAHO~ HanpRmeHMe n o n x H o  0 6 e c n e r ~ ~ b  

CBeTOAMOn TOKOM, H a  pbIc.2 f lOKa30Ha CXeMa C 

BblCOKMM BXOnHblM COflpOTMBneHkleM, KOTOpOe 

CfKlKTkille~K~ H e  I ~ O T ~ ~ ~ ~ R ~ T T O K  OT BXOflHOrO Ha -  

flpRXeHMR. H O M M H ~ ~  COflpOTMBneHMR R1 Onpen€?- 

nReTcR CooTHoweHMeM Umax/lmax, rne Umax - 
MaKCMManbHOe BXOnHOe HanpRXeHMe, lmax - 
M C ~ K C M M C ~ ~ ~ H ~ I ~  TOK CBeTOAMOAa. 
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Hbl, TPOH3MCTOP T2 OTKpblBaeTCR M 

CBeTOflHOp. B er0 K O ~ ~ ~ K T O ~ H O ~  Ue- 

nM HOr(MHaeT CBeTMTbCR. 

C x e ~ a  He n o 3 ~ o n ~ e ~  n p o s e p m b  

p a 6 o r ( y o  w x r o ~ y  Kpncranna,  HO 

B OTnM'IMe OT ~ O ~ ~ L L I M H C T B O  IlaCCWBHblX KOMnOHeHTOB, HC- n°KameT1 .ITo KpMcrann ne$eKTenl 
npOBHOCTb KOTOPblX 0 6 b l ' i ~ o  nOBOnbH0 nerKO nPOBepHTb C eCnH BCXeMe He B03HMKHYT 

n O M O w l o  TeUepCl, IlpaBHnbHOe C $ Y H K ~ C I O H G I P O B ~ H M ~  KPHCTCln- K0ne6aHMR' 
na Ksapua  MomHo n p o s e p m b ,  slcnor(we ero B a e M y  retlepa- ' ~ 0 6 ~ ~  H3Me~MTb Claf fOT~ KOne- 

T o p a  Hnw +wnb~pa .  npw w3Mepenw conpoTwsneHm Ksapqa  '~Hu' KBapual noncoenn- 
TeCTep nOKOXeT BenM'4UHy nOpRnK0 HeCKOnbKMX MerOOMOB, a HMTb '4CICTOTOMeP HnH O C W ~ ~ O ~ ~ O $  

nClpa3HTHaR eMKOCTb 6yne~ COCTC~B~RT~ HeCKOnbKO ~ H K O $ ~ -  "pannenbHo pesuff0pyR2' 
pan. f lp~60p c o 6 p a ~  H a  ne.la~noi 

Ha ~ H C .  1 nOK03aHa CXeMa, KOTOpYlo p a 3 p a 6 o ~ a n  An9 nn"aTe, pa3MeqeHMe 3neMeHT0B 

IlpOBepKw KBClpueB K. T a a e p ~ b e  (d)pClHuHsl). ~ O C K O ~ ~ K ~  WC- Ka3aH0 Ha P'c*~ '  
TOTbl KpHCrClnnOB, C KOTOPblMM nPMXORMTCR MMeTb Reno, M O r V  3nev0nH~aHwe 06ecnerM~ae~- 

IlepeKpblBaTb O'ieHb WHPOKM~~ nHOIla30H OT 1 A 0  50 Mrq, WCTOCIHMKOM B' 
a e M a  npencrasnReT co6oR reHepaTop, KOTOP~IR cnoc06e~ 
p a 6 0 T a ~ b  B WMPOKOM ClaCTOTHOM nUOnO30He. Ha TPOH3HCTO- 

pe T1 co6pa~ a n e p u o n w r e c ~ H R  reHepaTop, KonneHcaTop 

06pa~~of i  CBR3M C1 MMeeTAOCTaTO'lHO 60nbwyo  eMKOCTb, '(TO 

llO3BOJlReT  TOG CXeMe P Q ~ O T C ~ T ~  C KBOPUCIMH Ha  rlaCTOTOX A 0  

50 Mru. 
T ~ K ,  eCnM KBapu HCnpaBeH, TO ~ C ~ B ~ O C M H Y C O W ~ ~ ~ ~ H ~ I ~  CHT- 

Han Ha  OCHOBHOR qac roTe  Kpwcranna 6yne~ npwcy-rcraosa~b 

Ha  3MMMTepeTpaH3MCTOpa T I .  ~ O T  CUrHan BblnpRMJlReTCR Ha  

nMOne D2 H 3apRXOeT KOHneHCaTOp C4 qepe3 n H o n  Dl .  K ~ K  
TonbKo HanpRxeHue ~a C4 nocrHrneT ~ O C ~ O T O C I H O ~  Benww-  





'906ENZ 
d-u-d M ~06~~2 u-d-u dawcldu 
-DH 'HahMlMd~ aH BO~OUMEHD~~ 

-uug~l g HLM za I~UOMUOI~~ ~sUonUo~as=) ~slloxg 
a3ltnae3 'MHaodh ~I~H~MUED~ B3 

-1trUoxo~ xouoxa x~ogo OH nu33 
.pa UonUolaa3 oyquol tcmlag3 DH MU33 '0HhMdlaw Uo~Uolae3 &adah lahall01 n ~lqdnlo 
'pa dou~&ad M ~0 dou~~~odl -WH3 ' 1 a UOMUOla83 OY [o d0J2M~HOdl 'q~aaodA FMYEMH M V 
tadah laoyalodu xol 'q~aaodh -quo1 tc31vflaa3 'y hU0xa x~Uoxa xuogo OH wm3 .wogo3ou3 wwm 
y~103na g M v XDUOXB XMO~O OY dom~ad M la -olhuau3lao~ogod owaQ.oHaholmlqa 

aMHDlUU Olh 'OYqU01 qlDhDHEO lax 
-OW OLE '13~la83 aH U0~u0laa3 HHUO 
MH MLna M '~WHDBO~HUO)~ aOHhWO8u 

~~DWMHOU OHqualoEtcgo aH hdolodauo 
.x~Uo~uolaa:, xadlqlah OH snrrtcouo3 

xlqHxowooe adlslah tcDaAEoYou 'hwaug 
-odu ALE laomad ttodo~ox '(tc~h~od~~) 

010Mh~'g Owax3 DHDEDIOU an~I(3ud 
OH 'ow~uhuoua~ ~MHDBO~H~~~UHH aOH 

-hDHEOHUOaH aOYDl BMHahDHEDH 0J023 

-Hl4lHUaW M OJOHH~UITIISWO~U ~0813~0d 

--Oh xlqd0101a~ g 'Fog3 U~~OEMO~U 

HUM 'OMHDIWU OHah01101148 MUM 'AUDH 

43 101hau1J1310 XDUOXI~~ xMago OH 

MUM NHW~H~U I~DHE aH OHhOl SUalDaOE 

-WOU 01 'tc31~laa3 aH ao'do~Uo~ae3 EM 

HnUo MH DUJOX 'OJOL awody .uoy FI~H~M 

-oeU ylqwaoa~haa~lqe ,,q~oe~qaod$um 
-3~d, HUM 'ql~aod~ladudal~~ OWUU 
-0xgoaH wolc M~U 'OYDHUO 'aUoxlss 

wottxox OH wodou~~ad 3 UoMuolaas 

q~~wuao~uou omdu o~xow DOM~ OJ 

-0HhUOafl tcWHDBAMh3 '80~0~148 ~1400d 

-+wh XhaU ~3hou MM~DYMUHM tcQj 



-wadu~e & (g[*D~d) IHD!~DB t(380mMDHE ,,!HM~~BDu,, g 
.!HSUOHO!~D~ 
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HOBnloloTb CIOCTOTY P O ~ O T H  H a  IC1 A. 4 8  ClOCTO- 

TO M a €  ~~OP~BHIOBOTM P ~ ~ O H O H C H ~ ~  C~OCTOT~ 30 -  

CTOCOBOHOrO ynbTp03ByKOBOrO ~ H B ~ ~ T O ~ O  (6 MO- 

nenbHoMy  np~nani 40 d u ) .  
Y KOHCTPYKTOP~B, R K ~  M Q 0 T b  IlpMnOflM nnR 

BMM~P~BOHHR CIOCTOTM, H e  BMHHKHYTb npo6ne~w 
3 p e r y n l o s a ~ ~ ~ ~  n p M c r p o o .  B pasi m sincyr~ocri 
B M M ~ ~ O B O ~ ~ H O ~ O  IlpMnClny n o ~ p i 6 ~ 0  BMKOHOTM 

~ a c r y n ~ i  nii. BCTOHOBMTM nepenasar i npuf i~ar 



OAMH HClBnPOTU OnHOrO, H a  

s i n c ~ a ~ i  n e ~ i n b ~ o x  ~ e ~ p i s .  Mix 
KOneKTOpOM TPOH3UCTOPa T 1 
Ta  nnl0COM XUBneHHR MOXHa  

Bc raHoemc l  c s i ~ n o n i p ,  3 pew- 
CTOPOM, 0 6 ~ e x y 1 0 r u ~  c r p y ~  
H O M ~ H O ~ O M  0,5 ... 1 KOM. 
~ O T ~ M ,  06ep~atoru p y K y  MOH- 

TaXHOrO ~ ~ O T ~ H U ~ O M ~ T ~ O  PR1, 
AO~UTUCR,  q06 c~i~nonion 
~OCB~TMBCR, q0 C B ~ A ~ M T ~  np0 
n p ~ 6 n u 3 ~ e  (rpy6e) nincrpoto- 
BaHHR nepe/J,OBO'iCl H a  

~ e o 6 x i n ~ y  'IOCTOTY. f l 0 T i M  

s i n c y a a t o ~ b ~ p o x w  npnh~ar sin 
nepenasara, ax no MoMeH-ry 

noTyxaHHR csi~noniona, i ~ H O -  

B y  ~OBTOP lo loTb  peryn loBaH-  

HR. K ~ J ~ ~ K o K ~ o T H ~  BMKOHaHHR 

o n ~ c a ~ o i  npouenypu nosao- 

XUBMTMCR n o c r i f i ~ o t o  H a n p y -  

roo, flOflycnlMOto N R  M~KPO- 

c x e M  CMOS. 
A n 9  36 i~7b l l l eHHR MOKCM- 

~ a n b ~ o i  n a n b ~ o c r i  nii npuna- 
ny OBTOp p a n m b  30CTOCyBaTU 

HOnpy ry  15 8. 

T p a f l U ~ U ~ ~ ~ b l f i  CTPO~OCKO~ u c n o n b s y e ~  cne- 
UMCl~U3MpOBOHHYO ra30p03pRAHYK) nOMfly, 00- 

HT OHa H e  n e W e B 0  M MMeeT O ~ ~ O H M ~ ~ H H ~ I ~  CpOK 

cnym6b1. B. rpei ( A ~ r n u ~ )  p a 3 p a 6 o ~ a n  ynpoqe~- 
~ b ~ f i  a H a n o r  crp06oc~ona (CM. ~ H C ~ H O K ) ,  OH 

C03naeT C B ~ T O B O ~ ~  ~ + C $ ~ K T ,  n o ~ o 6 ~ b l t i  TpaflMUM- 

OHHOMy C T ~ O ~ O C K O ~ ~ ,  npMHynUTenbH0 30flaBOR 

BblCOKyO MHTeHCMBHOCTb CBeTOAUOnOM. ~ P M  3TOM 

CpOK cnym6~ CBeTOAHOAOB COKpOUOeTCR, HO, 

y.lklTblBOR MX HM3KYlO CTOMMOCTb M I l 0 n ~ ' i e ~ ~ b l f i  
~ p e 6 y e M b l f i  pe3ynbTOT, MeTOn BnOnHe OflpOBnbl- 

BOeT 3OTpaTbl. 

Ynpoue~~ylo BepcMto TexHurecKo ro  crpo60- 
CKOna MOXHO MCflOnb3OBOTb B p a 3 p a 6 0 ~ ~ e  pas- 
~ 0 0 6 p 0 3 ~ b l ~  Monenef i ,  HOnpUMep, n U O r H O ~ M p 0 -  

BOHUe ~ e y C T 0 ~ ' i M ~ b l ~  MOWMH BpaUeHMR MnU np0- 



nennepos caMoneTa, nccnenoeaHMe 06pa r~o i  
p e a K u w  B CKO~OCTHMX M ~ X ~ H H ~ M ~ X  KnanaHa 

HnH B M ~ ~ C I U H H  B CTpYKTYpaX H T.n. 

B OCHOBe CXeMbl IlpHMeHeHa MUKpOCXeMa H3- 

s e c r H o r o  ~ a i ~ e p a  555 B K a r e c r e e  rucrepes~c- 
H o r o  reHepaTopa.  

ABTOP n c n o n b s y e ~  OT renipex no wecrw na- 
pannenbtiblx rpynn cse-ronHonoe, CHRT~IX c ne- 
UeBb lXJ laM~ Ha  6 a T a p e i ~ o ~  IlHTaHHH. OAWHO+ 
Hble CBeTOflHOAbl COeflHHRlOTCR nOCflenOBOTenb- 

HO C OAHHM O ~ U M M  TOKOOrpaHM'4HBalOUMM pe- 
3MCTOpOM RS (PJIR CO3AClHHR TOKa B € ? ~ M W ~ H O ~ ~  OKO- 

no 1 A,T.~. n p ~ 6 n ~ 3 m e n b ~ o  200 ... 250 MA r e p e 3  

CB~TO~UOA) .  H0 3TMX YPOBHRX MOUHOCTM CBeTO- 

AMOflbl nOnXHb l6b l~b  CIlaRHbl C CaMblMM KOPOTKM- 

MH npoeonHMKaMM HO n e r a ~ ~ 0 2  nnaTe c nocra- 
T O ~ H O ~  WHPHHO~ MeRHblX AOpOXeK PJIR o6ecne- 
reHuR oTeona  B~ICOKOA TeMnepaTypbI. k l ~ a r e  

CBeTonHonbl M O ~  cropen OT Tennoeoro ynapa, 
n p H  HM~KO!?  WCTOTe CneAOBaHHR HMnYnbCOB. 

TR1 - M O ~ H ~ I ~  p-n-p T P ~ H ~ M C T O P  - MJE5976 
(60 B, 10 A, 90 BT) MOXHO 30MeHMTb 

TpaH3MCTOPOM C llOXO>KHMM naPaMeTPClMM H C KO- 

~C$C$MUM~HTOM YCMneHMR no TOKY He  MeHee 150. 
B nOnOnHMTeflbHOM pap)lCrrOpe H ~ T H ~ O ~ X O ~ ~ H M O -  

CM. f l m a ~ ~ e  nsyxnonRpHoe + 1-1 5 B. C a ~ a q  KO- 

POTKOR LUHpMHa MMflYnbCa OKOnO 40 MC. C YKa- 

3aHHblMM H a  CXeMe HOMMHanaMH KOMflOHeHTOB 

MeXnepMOfl CfleflOBaHMR MMnynbCOB M3MeHReTCR 

OT 20 MC A0  240 MC (OT 50 run0 4 rd. B KOHlpOnb- 

HO!? TOqKe TP MOXHO H3MepRTb qaCTOTY IlOBTOpe- 

HHR MMnynbCOB. 

H a n ~ r ~ e  , ~ o ~ o ~ H M T J ~ ~ H o A  CXeMbl WNlyJlbCHOrO 

OrpaHH'lMTenR flO3BOJlReT M3MePRTb HMflynbCHOe 

HanpRXeHHe Ha  pe3HcrOpe RS 0 6 b l q ~ b l ~  L(HC$PO- 

BblM H3MePWTenbHblM ~ ~ P H ~ O P O M .  
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npume~e~ue 
7 ~ 0 6 b l  MCIlOnb30BaTb C T P O ~ O C K O ~ ,  YCTaHa- 

BJlMBaOT CaMyO KOPOTKYO WMPMHY UMnynbCa, 

n p U  KOTOPO~~ cue COXpaHReTCR BMnMMOffb UenM. 

n p U  3TOM, BepORTHO, n o ~ a n 0 6 1 . 1 ~ ~ ~  YMeHbWClTb 

$o~osoe ocaeuetlue. rpy6oR HaCTpo f i~O f i  rac- 
TOT~I np06y0~ HafiTU ~ 3 0 6 p a m e ~ ~ e ,  T O ~ H O R  Ha- 

ffpofi~ofi ~ O ~ U B ~ O T C R  ' 3 0 ~ 0 p 0 3 U ~ b '  u306paxe -  

HWe. 

% K T o T ~  nOBTOpeHMR (UIenOBaHHR) MMnyJlb- 

COB 50 ru (3000 06opo~os B MHH~TY) n p ~ 6 n u 3 ~ -  

TenbHO, 'IT0 H ~ O ~ X O ~ ~ M M O P J ~ R  HCnOnb30BQHMR CO 

CTaHKaMU. Ha 3 ~ 0 f i  CKOPOCTH MMnyJlbC AnUTeJlb- 

HOCTbO 40 MC AaeT MeHbWe, r e M  0nHH rPanYC 

spaua - renb t l o ro  nmtla. Monen~ n e k t r a ~ e n e f i  ca- 
MOneTOB M O r V  HMeTb CKOPOCTb 12000 O ~ / M H H  

UnM 6 o n b w e .  %JCTOTa UlenOBaHHR MMnynbCOB 

50 r U  nOKaXeT ~ a X n b l f i  reTBepTblfi 06opo-r np!4 

3 ~ 0 i  CKOPOCTM, XOTR ~ O C T O T ~  200 ru 6bma 6b1 n y -  
We. Pa6o~d C OreHb H M ~ K O ~ ~  ' ~ ~ C T O T O ~  UIenOBa-  

HMR MMnYnbCOB MOXeT 6 b l ~ b  BeCbMQ 3ClTPYnHeHa, 

HO BOJMOXHO n e n m b  xopowMe ~ a 6 n o n e ~ ~ ~  c ra- 
O O T O ~ ~  no 2 ru. 

6e30nac~ocTb 
3 a n p e u a e ~ c f l  pa6oTaTb  3TUM n p ~ 6 0 p 0 ~  no- 

jy~, crpanatoup~~ 3 n ~ n e n c ~ e A  B n06ofi +op~e. 
C o 6 n o n a ~ b  M e p H  6 e 3 0 n a c ~ o f f c l  n p U  pa6o~e c 
B p a ~ a O ~ H M M C R  MeXaHi43MaMI.l. npll pa6o~e C 
n p ~ 6 0 p 0 ~  nonmHo 6 b 1 ~ b  flOCTCITOrHOe $OHOBO~ 

ocseuewe. 
~ O M H M T ~ ,  rTO pa60~aou~ f i  C CTPO~CIPYIO- 

UWM n p ~ 6 0 p 0 ~  npM H ~ ~ P ~ X H O M  n0BeAeHHL.I MO- 

XeT npHrMHHTb TpaBMbl KClK ce6e, T ~ K  M O K p p a -  

IOUIMM. 



h F i  IlOCTpOeHHR CBeTOCIYBCTBHTenbHO~O Bbl- 

Knlo'4aTenR HCIVY3KH B CeTH 120 MnH 220 B f lepe-  

MeHHOrO TOKQ MOXHO BOCflOnb30BOTbCR c x e ~ o i  
A. Pay~yca (Teccor Electronics Corp.}, KOTOPOR 

nOKO3ClHO H a  PHCYHKe. B CXeMe MCflOnb3yeTcsl 

Bce ro  TPM 3 n e ~ e ~ ~ a :  p e 3 u c r o p  c o n p o w B n e H u e M  

47 KOM, CMMMCTOP C nOPOrOBblM HanPRXeHMeM 

40 B M @ T O ~ ~ ~ M ~ H T  (HanpMMep, C $ O T O ~ ~ ~ M C T O ~ ) .  

Korna ~ O T O ~ ~ ~ M ~ H T  HaXOnMTCR f lOn  OCBeUe- 

HHeM, H a  HeMYPOBeHb naneHMR HOnpRXeHMR HM- 

me ~POBHR n o p o r o B o r o  HanpslmeHuR c~~wcropa 
Q1. CHMMCTOP SOKPbIT, HOrPY3Ka OTKJlloCleHO OT 

CeTM nllTClloUer0 HOnpRXeHMR. ~ P H  HOCfyflfleHHM 

TeMHOTbl flHKOBCIR OMflnHTyna HaflpFlXeHMR H a  

~ O T O M ~ M ~ H T ~  yeenMrmaeTcs l  no 40 B, OTKPM- 

BOeTCR CMMMCTOP Q1, HClrPY3Ka nOnKJlloClaeTCR 

K IlMTaHHIO. 

Bb160p CHMHCTOPO 3QBWCHT OTTOKa HClrpY3KM 

M BenMrMHbl n n T a l o u e r o  HanpnmeHm.  B cxeMe  

IlpMMeHeH CMMMCTOP Q4004LT C MaKCMManbHblM 

*@-l-l-120vAc PHOTOCELL 1 
TOKOM 4 A M AOflYCTMMblM HClflpRXeHMeM 400 B. 

M H ~ Y K M B H O ~  HarPY3KM CJleAyeT n o 6 a ~ l l ~ b  

pe3MCTOp COflpOMBneHHeM 1 00 OM flOCflenOB0- 

TenbHO C KOHneHCOTOpOM eMKOCTblo O,] M K ~  

M e W y  BblBOnOMM 1 H 2 CMMUffOpa Q 1. 

Ha pnc.1 n o ~ a 3 a ~ a  npocran M H e n o P o r a n  

3neKTpOHHOR CXeMa, KOTOPYlo MOXHO MCflOnb- 

~ O B O T ~  MR 3 a ~ e ~ b 1  6onee noporocronqero H 

rPOM03AKOrO MeXOHMqeCKOrO BblKnK)'lOTenR 

On/Off. 
C. 6xa~nap~ap (MH~MR) noopown cxeMy  H a  

~ ~ H H C T B ~ H H O ~  MMKpOCXeMe CD4027B, KOTOpaR 

conepmm nea ~purri$ZlCl M IC2. 
C flOMOL4blo n p 0 C T 0 i  KHOnKM S1 30llYCKOeTCR 

CXeMO M O H O B M ~ ~ O T O ~ ~ ,  C O ~ ~ ~ H H O ~ O  H a  IC1, K 

er0 BblXOAY f lOAKnloWH BXOn nePeKMAHOr0 TpMr- 

repa IC2, M H B ~ ~ C H ~ I ~  BblXOA KOTOpOrO YflpaB- 

nReT MOUIHOCT~K) ~ a r p y 3 ~ 1 . 1 .  

Ha pnc.2 n o ~ a 3 a ~ b 1  nepexoaHb le  npoueccb l  

flpM pa6o~e ~ ~ ~ K T ~ O H H O ~  CXeMbl. n p M  HOXaTMH 

KHOnKH no HapOCTOlo~eMy  ~ ~ o H T Y  ynpaBnRloL4e 

r0 HanpRXeHMR BK~lorOeTCR MOHOBM~POTOP, Ha  

er0 BblXOne IlORBnReTCR B ~ I C O K M ~  YpOBeHb M W- 

p e 3  pe3UCTOp R1 Ha'4MHaeT 3OpRXaTbcsl KOHfleH- 

COT0 C1. B TOT Xe c ~ M ~ ~ ~ M o M ~ H T , ~ T P u ~ ~ ~ ~  IC2 - 
cpa Z a ~ b l s a e ~  no ~ a p a c r a l o q i p o ~ ~ ~  M T~M-  

6nep ero OTKP~IT. 

Korna KOHneHCaTOp C1 3apRnMTCR, TO OH Bbl- 

n o n H m  c6poc IC1 n ~a ero BblxOAe 6yne~ HMBKM? 

YpOBeHb. ~ O T ~ M  KOHneHCOTOp C l  pa3pRXaeTCR 

W p e 3  pe3 l lCTOp R 1  A 0  HM3KOrO JlOrMWCKOrO 



"DD 0 ; - - 

R2 :: 9 I - I - 7 - 
10k'> - 

2,  SET Q 1 5  - 6 , SET a 

c2 -- 11 IC, a 
b&., 

5 2 OUTPUT 
0.1 pF -- ~ ~ 4 0 2 7 ~  

0 

4 b >CL CL l3  

2 RESET RESET 
12 4 

4 b 

1 == Cl 
10 CrF 

- - - GNDO = - - T 

' YPOBHR. B ~ ~ M R  30pRnKM M pO3pRnKM KOHAeHCa- Crop0 R1 M3MeHReT nepMOA CJleflOBOHMR MMnyflb- 

TOpa  C1 POBHbl. & ~ M T ~ ~ ~ H o c T ~  BblXOnHOrO HM- COB. 

nynbca  cxeMbl ~ o ~ o ~ u 6 p a ~ o p a  ynpaenReT Bpe- C x e ~ a  p a 6 o ~ a e ~  npu n u T a l o u e M  HanpRme- 

MeHeM HOXMMa H a  BMKJlloWlTeJlb H 6e3npe6e3-  HMM OT 3 AO 15 B M MOXeT YllPOBJlRTb KOK OHOJlO- 

rOBblM nepMOAOM. M ~ M ~ H ~ H M ~  HOMMHOnO pe3M- TOBbIMM, TOK M UH+POB~IMM CXeMCIMH. 





NEON 5V 

( ~ ~ O B ~ ~ X H O C T H O ~ O  M O H T ~ X ~ ) ,  ~ e o 6 x o n ~ ~ o  nMUb 

cAenOTb KOHTOKTHYO K O ~ O ~ K ~ ) .  

C ~ O M O U ~ O  c u s o e H H o r o  n e p e ~ n l o q a ~ e n ~  no- 
nRPHOCTM S1 (DPDT) BblflOnHRloT f l po6epKy  npo- 
BOnMMOCTM B 0 6 0 ~ ~  HCIflpOBJleHMRX. K H O ~ K O  S2 - 
BblKJlOClOTenb TpMrrepHOrO TMflO (SPST) QKTMBM- 

3MPYeT CMMMCTOP flpM TeCTMPOBCIHMM, COe&HHRR 

y n p a ~ n R O q M f i  3 n e ~ ~ p o n  (~b le .3)  c MT2 (~b le .2 )  

q e p e s  pesucrop R2. T e c M p o ~ o ~ ~ e  mmcn MeHee 

5 CeKyHn M BKnOCIQeT CleTblpe LUCIrO. C B ~ T O ~ M -  
O n  MHflMUMpYeT pe3yJlbTOT KOXnOrO U a r O  TeCTM- 

posanMn.  CMMMCTOP wcnposetl, ecnw OH sb lnep-  

XMBOeT BCe CleTblpe MCflMTQHMR. 

UJar 1. ~ O ~ C O ~ ~ M H F I ~ ~ T  CMMMCTOp COrJlOCHO 

M c f l b l ~ 0 ~ e n b ~ o h  CXeMe M flOflOOT ~MTOHM€?. E c n ~  
CBeTOnHOfl H e  CBBTMTCR, T o r n 0  luar 1 BblflOJlHeH, 

B flPOTHBHOM CJly-lCIe BO3MOXHO HeMCflpOBHOCTb 

B BMAe KOPOTKOrO 3OMblKQHMR BHYTPM CMMMCTO- 

PO. 
war 2. H ~ ~ M M C I O T  M OmyCKOOT K H O ~ V  S2. Ec- 

nM CBeTOAMOn H e  CBeTMTCR, TO B O ~ M O X ~ H  0 6 p b 1 ~  

BHYTPM CMMMCTOPO. ~ P M  CBeCleHMM CBeTOAMOnO 

U O r  2 BblnOnHeH. 

war 3. I / ~ ~ M ~ H R O T  flOJlRPHOCTb flWTOHMR f le -  

p e s o n o M  n e p e ~ n ~ r a ~ e n ~  S1 B ~pyryo  ~ O ~ M U M K ) .  

Ecnu CBeTOnMOn CBeTMTCR, TO W a r  3 BblflOnHeH, 

MHOW B03MOXHO K3 BHYTPM CMMMCTOPO. 

war 4. HOXMMOOT M OmyCKOOT K H O ~ ~ K Y  S2. Ec- 
JlM CBeTOAMOfl H e  CBeTMTCR, TO B03MOXeH O ~ P M B  

BHVPM CMMMCTOPO. ~ P M  CBeCleHMM CBeTOnMOAO 

lUOr 4 BblflOJlHeH. 

K p o ~ e  OflMCOHHOrO f lOUOrOBOr0 TeCTMpOBO- 

HMR f lepeA MOHTCIXOM CMMHCTOPO PeKOMeHAY- 

eTCR flpOBepMTb er0 pa6o~y C pO3nMClHMMH BMACI- 

MM HClrpY3OK n p M  pa6o~e  f lOn  HOnpRXeHMeM 

120/220 B nepeMeHHoro  ToKa. 

Ha p~c.2 flOKO3OHO CXeMO C OKMBHO? HOrPY3- 

K O ~  ( ~ O f l p M ~ e p ,  nOMf l0  HOKCIJlMBOHHR MnM HO- 

rpe~OTenb) .  Korna CMMMCTOP JCIKpbIT, CBeTOAMORbl 

H e  AOnXHbl CBeTHTbCR, 0 KOrflO OTKPMT - AOnXHbl 

CBeTMTbCR 060. 
B CJly'IOe M H ~ Y K T M B H O ~  HOrPY3KM ( ~ O f l p M ~ e p ,  

~ J ~ ~ K T ~ O M O T O ~ )  MCflOnb3yloT RC ~ , e ~ f l $ M p y l o U y K I  

u e n b ,  C O C T O R ~ Y I O  143 n o c n e A o B a T e n b H o  

COenMHeHHblX KOHAeHCOTOpO C1 M pe3MCTOpO 

R1. f i e ~ f l $ M p y l o ~ a R  Uenb BKflOqOeTCR f lapan-  

nenwo c CMMMCTOPOM (pmc.3). K CoxaneHHlo ,  

n e ~ f l $ M p y l o ~ C l R  uenb  CO3nOeT MOneHbKylo v e q -  

KY TOKO B M ~ f l b l ~ C I ~ e n b ~ ~ f i  CXeMe, AOXe  KOrflO 

CMMMCTOP 3OKpbIT. ~ O ~ T O M Y  B CXeMe HCflOJlb- 

3yeTCR pe3MCTOp  R2 M HeOHOBOR JlOMnO C 

~ P O ~ W B H ~ I M  HOflpRXeHMeM 95 B nepeMeHHOr0  

TOKO. 

k i ~ ~ e p k f i c  CMMMCTOPO npM MCflblTOHMM C MMK- 

p O K O H T p O n n e p O M  H e  BM3bIBCIeT O C O ~ ~ I X  

T P Y A H O C T ~ ~ ,  eCnM BblBOA MT1 CMMMCTOPa 

3 a 3 e ~ n e ~ .  B 6 0 n b l u ~ ~ c r e e  cny'-iOeB BblBOnbl MT1 
M MT2 M30JlMpOBOHbl OT 3eM~lM. B TOKOM UlyClOe 

M O X H O  BOCflOnb30BQTbCR on~onapofi TMnO 

PS250 1-2 (pmc.4). OHO conepmm n e a  on-mre- 
CKM COenMHeHHblX M30nRTOp0, C O n e p X O U M e  

CBeTOnHOnbl H NPN $OTOTP~H~UCTOP~I  C MCIK- 

CMMOnbHMM HOflpRXeHMeM 80 B. 
EUlM HCI BblXOAe CMMMCTOPO flpMcYTCTBYeT no- 

CneAOBOTeJlbHOCTb MMflynbCOB TMflO PWM 
( W M ~ O T H O - M ~ f l y J l b ~ ~ 0 R  M O ~ ~ ~ R U M R ) ,  CMrHOJl N R  



MOTOPHO~~ CKOPOCTH MnM yflpOBneHMFl RPKOCTbtO q0TbCFI H e  POHee  '4eM 3...55. I / l ~ f l 0 n b 3 0 ~ 0 ~ M e  

n 0 M n  bl HOKOnMBOHMR, TO MCflOnb3ytOT Au f l  M M K ~ O K O H T ~ O ~ ~ ~ ~ U  ~pe6ye~p ,0 f l 0n~M- renb -  

HMSKO'~QCTOTH~I~~ RC $ M n b ~ p  nepep, Au f l  BX0.40- HOrO f l pOrpaMMMpyeMor0  0 6 e c n e q e ~ ~ ~ .  y ~ 0 6 b l  

MU MMKpOKOHTpOnnepO (pHc.5). ~ O C T O R H H ~ R  O ~ O ~ ~ T H    TO T ~ ~ ~ O B O H M ~ ,  MOXHO CpOBHMBaTb H a  

BpeMeHM3TOrO $Mnb~pO, 'T = R X C2, 30BMCWTOT KOMflOpOTOpe HOflpRXeHMe flOCne $ M J l b ~ p a  C 

n e p M o n o  M pa6ouero ~ M K J - I O  &M cwruana. 113- o n o p ~ b ~ ~  HanpaxeHueM.  

MepeHMe 6 ~ c n b ~ ~ a ~ e n b ~ o f i  c xeMe  nonxtio HO- 

BblM TOKOM IOKOFl 

MELODY 
BUZZER 

T w  
1 BATTERY 22on 

H0 PHCyHKe f lOKa3OHO 

3 n e ~ ~ p ~ r e c ~ a ~  cxeMa  n e e p -  

HOrO 3BOHK0, KOTOPYK) pO3- 

pa6o~an T.6axy (MHAUFI). 
BWI~O~CI~TCFI 3BOHOK H0)KO- 

TMeM KHOnKM S1. 
C X ~ M ~  OWHb 3KOHOMMqHO. 

SaTape~ 9 B cnyxwr MCTO~HM- 

KOM ~ K T ~ H M F I ,  ee 3~epr1-151 pac- 
XOflyeTCSI nMUb flpM HOXOTMM 

KHOnKM 3BOHKO S1. ~ P M    TOM 

3apRXUeTCR KOHneHCaTOp 10 
MKO, q e p e 3  P ~ ~ M C T O P  220 
OM YBenMClMBOeTCFI HOnpR- 

x e H w e  HO 3 m ~ o p e  noneso- 
r0 TpOH3MCTOpO Q1. T ~ o H -  
3HCTOp OTKpblBaeTCR, M 3BY- 

'iKT MenOflMR3BOHK*- 

Pe3MCTop COflpOTMBneHM- 

e M  1 M O M ~ O ~ T  n o c r o s l ~ ~ y l o  

BpeMeHM 10 C, B pe3ynbTOTe 

BpeMFl 3BY'IOHHR MenOnMM 

NIHTCR OKOnO 15 C. 



DC-DC npeo6pa30sa~enb 

0 6 b l q ~ 0  KllClllaHbl C 3JleKTPOMarHMTHblM yn- 
PaBneHMeM, MCnOnb3yeMble B C ~ ~ ~ C K O X O ~ R ~ ~ C T -  

BeHHblX OPOCHTenbHblX CMCTeMaX, q a u e  BCerO 

pa60~alo~ OT 24 B nepeMeHHoro  ToKa. B Tome 

BpeMR OT COnHeqHMX 6a~apefi O~MCIHO nonyqa -  

KIT 24 B flOcTOslHHOr0 TOKa, 3TOrO HaflpRXeHMR 

HeflOCTaTOCIHO M R  yflpaBneHMR3fleKTPOMa~HMT- 
H~IMM KnanaHaMH. T o M a c  M e p e  w3 A e c r p a n u u  

npennomvn p e l u m b  npo6ne~y c n o M o u b t o  npe- 
0 6 p a 3 0 s a ~ e n ~  DC-DC (CM. PHC~HOK), q ~ 0 6 b l  

~ O B ~ I C M T ~  HanpRmeHwe no 36 B nocToRHHoro TO- 

Ka. 3 ~ o r o  HaflpRXeHMR 6yne~ nOCTaTOClH0 M R  

YflpaBneHMR 3neKTPOMaTHHTHMM KJlClnaHOM. 

C x e ~ a  npw6opa nocTpoeHa  H a  o c H o s e  ~ a f i -  
M e p a  555, KOTOPM~~ pa60~ae~  B a c r a 6 w n b ~ o ~  

PeXHMe C racro~oi OKOnO 5 K ~ U .  KoMnneMe~Tap-  

HaR naps TpaH3HCTOpOB Q1 H Q2 BblflOnHReT 

p o n b  6yc$epa M e m n y  Bb l xonoM r e H e p a T o p a  

(BMB.~)  M YMHOXMTeneM HaflpRXeHMR, COCTOR- 

u H M  H3 qeTblpeX 6b lCTpb1~ AMOROB D l  -D4 M KOH- 

n e H c a T o p o s  2,2 MKQ). B b l x o n ~ o e  HanpRmeHue 

HaKannMsaeTcR H a  KoHneHcaTope 4700 MKQ). 

~JI~KTPOMCI~HMTHM~ t a a n a H  ynpaBnneTc9 3 ~ e p -  

r~ef i ,  nocrynaloqefi OT KoHneHcaTopa u nocne 
ero paspnna, coneHown  ynepmueae-rcsl TOKOM, 

flpOXO)J5l~MM OT UCTOCIHMKa IlMTaHHR W p e 3  pe3H- 

crop 39 OM ~ o q ~ o c r b l o  10 BT u qepe3  cleTblpe 

nuona (D 1 -D4).   TOT pe~~c-rop T a m e  06ecnequ- 

saeT o r p a H w e H u e  ToKa m~ C T ~ ~ H ~ K T P O H ~  12 B, 
5 BT, KOTOPM~ ~ ~ a 6 m u 3 ~ p y e ~  HQflpRXeHUe He- 

nOCpeflCTBeHH0 OT 1 ~ - B O ~ ~ T O B O ~ ~  C O ~ H ~ ~ H O ~  

6 a ~ a p e ~ .  
CHCTeMe ~ p e 6 y e ~ c R  30 CeKyHn nnR rOTOBHOC- 

TW IlOBTOPHOrO YflPaBneHMR3neKTPOMarHMTHblM 

KllaflaHOM. 



Cxe~a, p a 3 p a 6 0 ~ ~ ~ ~ a R  T.6axy ( I /~H~MR) npen- 
Ha3HOCleHa m R  aBTOMaTMreCKOr0 YnpaBneHMR 

pa6o~ofi BOnRHOrO HaCOCCl (CM. PMCYHOK). Ta- 
KOR OBTOMaT 6yne~ nOne3eH flpM HanOnHeHMH 

XMnKOCTbK) K C I K O ~ ~ - ~ ~ H ~ O  eMKOCTH C nOMOUblO 

HaCOCa. YOpofiO~0 OTCneXMBOeT n B a  YPOBHR 

BOnbl B 6a~e:  lower - HMXHMR M upper - B ~ ~ x H M R .  

HOCOC P ~ ~ O T O ~ T ,  KOrfla BOB0 B 6 a ~ e  HaXOflklT- 

CR M e V y  flByMFl YPOBHRMM. 

B ycrpoRcr~e MCnOnb3ytOTCR n B a  nOnnaBK0- 

BMX AQT'4MKCI S1 H S2, ~ a ~ n b l f i  BtdnOnHeH B BHne 

nnaBCllOUer0 nnaOMaCCOBOr0 y3nO C MarHMTOM 

(MOXHO MCnOnb30BClTb nOnnaBOK M3 I l e ~ o n n O O a ) ,  

npM nOBblUeHMM MnH IlOHMXeHMM YpOBHR BOnbl 

MarHMT YnpaBnReT COOTBeTCTByOUHMM repKO- 

HOBblMM BblKJlIOClaTenRMM. 

naTrMK0 S2  no~ano6w~c~ repKOH C HOP- 

ManbHO pa30MKHYTMMW KOHTOKTQMH, a m R  S1 - 
C HOpManbHO 30MKHYTblMH. 

~ m l o q e ~ ~ e  M o T o p a  H a c o c a  n p o M c x o n m  B MO- 

MeHT HaXOmeHHR MarHklTa nOnn0BKa BO3ne rep- 
KOHa S 1 . Ero KOHTaKTbl PCl3MblKCltOTCR, TPCIH3HC- 

TOP O T K P ~ I B ~ ~ T R ,  c p a 6 a ~ b l e a e ~  pene, n rpynnoR 
KOHTOKTOB BWllOClaeTCR u e n b  IlMTaHMFl MOTOPO. 

Hacoc 3aKa.IHBaeT B 6 0 ~  Bony, CBeTMTCR CBeTO- 

nwon LED 1. 
Korna y p o e e H b  B O ~ M  n o m r H e T  n a m n K a  S2, 

TpaH3MCTOP Q1 3CIKPOeTCR, M pene OTWIIO'iMT 

HOCOC. 

HOCOC BKJltOClMTCR CHOBa, KOrna YpOBeHb BORN 

6yne~ ~osne naTrHKa S1. 

+lW 

MOTOR SUPPLY 

-k LED 

Dl:  1N4m 
?."--"" -- 
-----T=?- 



C X ~ M ~  C. ~ H T O H W  (CLUA), flOKa3aHHaR H a  PHI 
CyHKe, flpMrOAMTCR npM p 0 3 p a 6 0 T ~ e  yCTpo!kTB, 

fl0AKJlK)'lUeMblX K M O T ~ P M H C K O ~ ~  nJlQTe f lepC0-  

HaJlbHOrO KOMflbKJTepa W p e 3  MH~epC$ek USB. 
f l e p e n y r b ~ e a ~ ~ e  n o n R p H o m  n o ~ ~ n o r e ~ ~ ~  n p ~ -  
BOAMT K IlOJlOMKe f lOpTa USB. 

B npocroR cxeMe w c n o n b 3 y e ~ c ~  MOCTOBOR B ~ I -  

flpRMMTenb MJlM '4eTblpe BblflPRMMTeJlbHblX AM040 

M ~ p a c ~ 0 - 3 e n e H b l ~  ~ ~ B Y X L ~ B ~ T H ~ I ~ ~  CBeTOAHOA. ,&I- 

OAHMR MOCT COeAMHeH CO LuTeKepOM USB. 

B c r a s M ~  iuTeKep B r ~ e 3 ~ 0  USB, OnpeAenRtoT 

flOJlRpHOCTb. ~ P M  flpaBllflbH0R nOJlRpHOCrM TOK 

npOXOAMT OT BblBOAa 1 ' lepe3 AHOA D l ,  ABYX- 

L ( B ~ T H ~ I ~  CBeTOAMOfl LED1 M AMOA D4 H a  B~IBOA 4 
LUTeKepa USB, npM 3TOM CBeTOAMOA CBeTMTCR 

3eneHblM CBeTOM. E c n ~  flOJlRpHOCTb HeflpaBMJlb- 

Hag, TOK npoRne~ q e p e s  AHOA~ I  D2 M D3 M ~ B V -  

L ( B ~ T H ~ I ~  CBeTOAMOA 6yAeT CBeTMTbCR KPQCHblM 

CBeTOM. 

Dl 

NO CONNECTION 
TOPINS2 h3) 

PtN 1 PIN A COLOUR 
+ - GWEN 
- i- RED 

D1+4: 1 N4004 

A K  

~ ~ ~ ~ ~ ' r 2 . ~ % ? l S ~ ~ % L ? P i % ~ ~ S s L 5 ; ? 5 ' B % I t ~ I B ~ 1 R r x ~ ~ ~ ~ ~ 2 i ~ ~ ~ ~ X i ~ ~ ~ ~ d d d ~ k * 6 6 ~ L B ~  

B n ~ m a n ~ t o  n o f l n ~ c r ~ ~ o e !  
Yeomoe~b~e ru~a~enu!  O 6 p a q a e ~  Bowe BtiuMoHue,  TO mypHon PAflMOCXEMA BMXO~UT c nepuo- 

U ~ H O C T ~ D  ORUH pa3 B nBa Mecnqa C( nonmeH nocTosnnTbcR norToeblM oTneneHueM csn3u Y~pnoq~a non- 
ucruKaM He no3n~ee 20 wcna reTHoro Mecnqo (1.e. I -A HoMep -no 20 +eepann, 2-A HoMep -no 20 an- 

B cnyroe, ecnu oTneneHue C B ~ U  Y~pnor~b~,  o+op~uewee eoM nonnucKy HO xypHan, He nooasuno 60- 

peMn orepen~ofi HoMep xypHana, nonyrme OT pyKoeoncTsa oTnenenuR cnpaslcy (sasepe~~yo  new- 
b D  U D O ~ ~ O D ~ U B O ~ ~  nOnnUCbD H O ~ O ~ ~ H M K ~ )  B TOM. r T O  XVDHan He nOClVnUn K HUM n0 nOIlnHCKe. ~ o J ~ v -  ' 9 

~ W2HHYIb ~ n ~ d s ~ ~  BMecTe c sa~ueli nonnnc~oi; K B U T O ~ U U ~ R  Ablunu~e B onpkc penoruuu mypHon0 P/WI/10- , 
, CXEMA (@On ~ O H O V O E H ~ F ~ ,  01. 1 1 I ,  r. Kue~, 030671 

- i ;  Pena~qu~ xypHano cos~ecT~o c ~ O C ~ ~ ~ ~ C T B ~ H H ~ I M  npennpunTueM no p o c n p o c ~ p a ~ e ~ u ~  nepuonu- 
:-4 recKux U J ~ O H U R  'npeccofl u Y~pnor~oCi paccnenyel npuqutiy HenocTosKu xypHono. I ~ " Ecnu XypHOn He 6yne~ H O ~ ? A ~ H ,  penoKqun 6ecnno~~o BblUlneT H ~ ~ O ~ T O O U U ~ ~  HOMep M H ~ H B H ~ ~ O ~ ~ H O R  Ei 
i j  30~03~0f i  60~neponbD. 
:j f l0 BceM EO3HWKODLL(UM BonpOcoM 06pouoR~ecb no Ten. (0-44) 458-34-67. 

% 3 m m 3 . m - r ! T r ?  : ~ ~ ~ ~ ~ w T ~ ~ F * w ~ ~ . ~ ~ ~ ~ ~ ~ ~ . ~ , * . ~ , ' ~ ' ~ ~ ~ ~ ~ z ~  
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