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. ~ ~ ~. 
Hosi NS ~ i o n u  
K o ~ n o ~ i n  Bourns Bunycruna 4 ~ o s i  cepii K O M ~ O H ~ H T ~ B  3oxncTy nnfl 

3OrOnbHOrO BUKOPMCTOHHR. TVS P.~ORH 30XHUOIOTb ~ M ~ Y ~ ~ C H U X  ~nKb4jl.i~ TO 

eneKTpOCrOTU.IHMX 30pRais. B!~~~cKC~IOT~C~~ B KOMnOKTHUX SMT KOpnyCOX. 

Aionu sinnosinoo~b nnpemsi RoHS, a Toltox npoMncnosuM craHnapTaM 

IEC 61 000-4-2 ESD ( M ~ H . P ~ B ~ H ~  41, IEC 61 000-4-4 EFT i IEC 61 000-4-5 30 
Ir -/ 1 1  

i~nynbcnu~n suKnnoMn. 
- 

Cepm Hanpyra Kon4irypalJr llarynt- To'mim, Kapnyc 
B ~ K P M B ~ H H ~ ,  6 nim, 61 % 

SMN 5-170 On~o~anpaene~i /pso~anpo~ne~i  do0 5 DO-214AC 
SMBJ 5- 170 On~o~onpasne~ i /n~o~onpo~ne~ i  600 5 DO-214AA 
SMU 5- 170 On~o~onpasne~i/nao~onpasne~i 1500 5 DO-214AB 
SMU 5-170 O n ~ ~ ~ a n p a ~ n e ~ i / n ~ ~ ~ o n p o ~ n e ~ i  3000 5 D0214AB 

I H H O B ~ ~ ~ A H ~  CHCTeMa A~VIHK~B 
s i ~  Elmos, a ~ i  pearylorb Ha 
AOTHK, H ~ ~ J ~ H I K ~ H H R  i PYX 

MiKpocxeMa E909.06 sin Elmos ~icrmb i ~ ~ o s a q i i ~ y  

cucreMy n a ~ u ~ i s ,  RKQ noaHyE B co6i onmqHy i E M H ~ C H ~  

qyTnueinb. O6unea Tnnu qyrnueoc~i M o x p  BnKopn- 

CTOByBOTnCR ORHOqOCHO i MOXYTb O~M~HIOBOTMCR no- 
HUMn Mix ~06010, nossonn~~~n  K O M ~ ~ H ~ E I O T ! ~  sino~i 
nepeBOrU EMH~CHUX nepeM~K0qitI 3 ~ ~ ~ K O H T C I K T H O K )  

OllTUqHOIO T ~ X H O ~ O T ~ E H )  P O ~ ~ ~ ~ ~ H O B O H H I I  PYX~S P060- 

qa B ~ ~ C T O H ~ Y  30 CM MOXnYlBO H O B ~ T ~  nPM BUKOPHCTOHH~ 

. nponnx i~+porepao~nx csimonionis y ~opnyci SMD. 
Y M ~ K P O C X ~ M ~  BUKOPHCTOHO 30nOTeHTOBOHO TeXHO- 

noriu ~ e ~ a n e x n o i  sin ~ O B H ~ U I H ~ O ~ O  csi~no o n ~ n q ~ o i  

cncTeMn (HALIOS), nKa neqyrrcso no RcKposoro csi~no 

i ~ ~ J H U X  YMOB ~ O B H ~ W H ~ O ~ O  O C B ~ T ~ ~ H H U .  I H H O B ~ ~ ~ ~ H O  L ( o ~  peoKuii CnCTeMu BCTaHOB- 

c~a6ini3oqin TeMnepoTypn 3ano6irae n0MUnKaM n10-b~~ nerKo i UJBUUK~ nPorPaMHHM 

po3n i3~asa~~u,  uo  sin6yealo~bcn qepea BM~HU no- ~ ~ R X O M .  B ~ M ~ P D B ~ H H R  B ~ K O H Y ~ T ~ C R  

~ y x n o n i  i~+paqepso~nx csi~nonionis. so POXYHOK e~epr036epiro~woi qep- 
n o ~ e n q i i ~ i  30CrOCYBOHHR BWIKJ~OKITb TOK~ npucrpoi, rn iMnynbCi6, WUP~HOKJ 250 MKC 

RK ~ ~ ~ K O H T O K T H ~  B~M~KO ' I~ ,  + y ~ ~ u i i  3YMO i pomi3nasa~- KaHan. n p u i ~ u ~ i  curHanu ~ ~ A X O ~ R T ~  

HR H O ~ P R M K ~  30 xecTaMn. I ~ ~ p a q e p s o ~ i  naTqnKU B B ~ Y L I O B ~ H M ~  1 6 - 6 i ~ ~ n i  M~KPOKOHT- 

cxoso~i no3ony ~ O P H O ~  nosepx~i i E +OKT)I(~HO Hesn- ponep, ne 0 6 ~ 0 6 n l o o ~ b c ~  nporpa- 
nnMuMn. no~p i6~n i r  CuMBon 6yne eucsi~ne~nk Ha nnc- Moo KOPnCTYBaqo. 

nnei KOpUcryBOqO, nOKO3yIO.ltI no~p i6~y  nilo, q o  He sn- 0 6 ~ 0 6 ~ 0  c u r ~ o n i ~  i po3ni3~asaH~~ 

M O ~ €  AOTUKY. XOpaKTepnCTUK xeCTi8 RO3BOnRE, He 

M i ~ p o c x e ~ a  Elmos E909.06 Mac qoTupn ~ e ~ a n e x -  ToPKaoqHcb, KePYBOTn nPnCTPORMU i 
Hnx suxinnnx npakeepu, cneuianb~o po3po6ne~nR 3OcTocosYeaTn ~ i ~ p o c x e ~ w  0 amo- 
nn+epe~qianb~ui B X ~ ~ H U ~  KaHOn i KoHon ~ o ~ n e ~ c o q i i  ~ o 6 i n ~ x  (sinno~inae CTaHnapTv AEC 
XOPOKTePUCTUK Y KOM~OKTHOMY Kopnyci QFN 5x5 MM QlOo) ,  M O ~ ~ ~ ~ H M X  ~ e n e + ~ ~ a ~ ,  W I C -  

i3 32 sneonaMu. M i~pocxe~o  TOKOX Mac 8 uu+posnx T~HWHOMY K~PYBOHH~, npo~ncno~ofli 

~ananis ssonylsnsony, 12c, SPI i LIN nop~n. i ~ennun~ i .  
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.ndhodauwal MHHahDHE !EOJO~OU !HOWOF 
DH qlahsoqhodu~ !na '!hatrn !nd/Clodauwa~. 
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p!~oduaua y!aoun3 a 's!doxhodu ! s!dauodlnon 
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qlolDW '!!JdaHa !0>03!40 E!J~U~UW! U!s !&hdu 
-DH OU E!JOlhHDU /(UWXDE MLIV !H~~DHE~~U 'HW 
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U!s n~hduo~ OH !HDBOXD~EO~ 'ndoundos !HD~ 
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om 1a12!~~hl~~ F! ww 0 - QOL-AOW ! WWL 
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ohogod 01 -Dm3 aXOW ! W09030U3 WHHWD~JO~U M39UDUDF ~HHah0i~)lada~ DlOUDh 
ynnM J~~~~ hwhdu '%96 arnqu!g - mx MJ~~UOH !DHU!XE hx~w~od U!B %06 OU g L'O U!B - mhdu 
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IIHDUWOX HJX~UDH H~O~DE!U!~DI~ !80H ... 



LTC3458 - C U H X ~ O H U ~ U ~ O B O H H ~ R  n o B b l u a -  

loquR DC/DC n p e o 6 p o 3 o ~ o ~ e n b  c orpatiurle- 
HUeM ~ P O C K O B  TOKO U OTKIIIOrleHUeM BblXORQ. 

I / l ~ e e ~  UUPOKUR n u o n a 3 0 ~  B X O ~ H M X  H a n p n -  

x e ~ u i i  OT 1,s no 6 B. M O X ~ T  p060TaTb OT nsy- 
~ ~ ~ M ~ H T H O R  qenor~ofi  (NiMH/NiCd) 6a~a-  
PeU, O U H O ~ ~ ~ M ~ H T H O ~ ~  U O H H O - ~ U T U ~ B O R  (Li- 
Ion) UnU OT nCTO'4HUKa USB. Manue TOKU nOKOR: 

H u x e  15 MKA B " cnnqe~"  p e m u M e  u no 1 MKA 
npu OTKnlorleHUU MUKpOCXeMM (Shutdown). 
M O K C U M O ~ ~ H O ~  BUXOUHOB HanpRXeHUe 7,s B 
npu K ~ A ~ o  93%. TOK HOrPY3KU 1,4 A. qacro- 
T a  KoMMyTauuu  n p e o 6 p a 3 o ~ a ~ e n n  n e m u T  B 

npenenax OT 400 ~ r q  uo 1,5 Mru, ~auae~cn ny- 
TeM U3MeHeHUR I lOpOMeTpOB e&4HCTBeHHOrO 

pe3UCTOpO UnU CUHXPOHU3UPYeTC9 BHell lHUM 

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

BMCOKOR ~ C $ ~ ~ K T H B H O C T ~  p a 6 0 ~ b l  npeo6- 
pa30BOTenR HOnpflXeHUfl nOCrUrOeTCR n p U  pa- 
6 o ~ e  H a  n e r K u x  HQrpY3KOX, BO BpeMR p 0 6 0 ~ b l  

B cneupemuMe,  K o r n a  TOK n o K o n  H a  E x o n e  MU- 

KPOCXeMM H U X e  15 MKA, O ~ T M M M ~ U P ~ K I U ( H ~  

BpeMn XU3HU 6a~apeu B ~ C T P O R C T B ~ X  C 6 0 ~ 0 -  
P ~ R H M M  nUTOHUeM. 

TOKOBH~ nopor cneupemuMa,  o r p a H u r e H u e  

n u K o s o r o  TOKO u M R ~ K M R  cTapT  n p o r p a M M u -  

PYlOTCfl C ~ O M O l 4 b K I  HQBeCHtJX 3neMeHTOB MU- 

KpOCXeMtJ. 

C ~ O M O U I b ~  ~POrPOMMUPOBClHUR L(ellU O p O -  

HU'leHUR TOKO yCTOHOBilUBOeTCR MOKCUMOnbHOe 

3HO'leHUe IlUKOBOrO TOKO BO BHyTPeHHeM KIIKI- 

re. 3 ~ a  npusnsra ~ P O B H R  nporpa~~upye~cn ,  
u c n o n b s y n  p e 3 u c r o p ,  M e m n y  BMBOAOM luM u 

3 e ~ n e R .  Bo apeurc cneqpemuhna o r p a H u r e H u e  

TOKO OBTOMOTUrleCKU YCTOHOBJlUBOeTCR H a  1 /4 
OT 3 C l ~ P O ~ O M M U P O B O H H O ~ O  TOKOBOrO OrPOHU- 

'ieHUn N U  O ~ T U M O ~ ~ H O R  $ ~ ~ K M B H O C M  (KnA). 

B 6 o n b ~ u ~ c r e e  Cn\plOeB PeKOMeHflyeTCfl nc- 
n o n b 3 0 ~ a ~ b  p e 3 u c r o p  c o n p o T u B n e H u e M  124 
KOM, ecnu H e  ~ p e 6 y e ~ c n  6onee HUJKO~O ~ H O -  

rleHun, Ann n p e n o T s p a q e H u a  OT H a c M q e H u n  

B H ~ W H ~ ~ ?  KOVWKU MHflYKTUBHOCTU. 

IllM = R 1200, 
rue TOK BblPQXOeTCR B OMnepOX, COnpOTUB- 

n e H u e  B KunooMax .  

IBURSTPEAK = 1 ~ 1 ~ 1 4  . 
~ P M  OTCYTClBUU HOnpRXeHUR H a  BXORe ripe- 

0 6 p a 3 0 ~ a ~ e n n  npOUCXOnUT OTKnlorleHUe Bbl- 

XOAHOrO HOnpnXeHUR. Tennosan 3fJqMTO CPO- 

6 o ~ b l e a e ~ ,  ecnu T e M n e p a T y p a  K p u c r a n n a  no- 
cTuraeT  ~ ~ U ~ ~ U ~ U T ~ I I ~ H O  150°C. t l p o u 3 o f i n e ~  

T e n n o s o e  oTKnloreHue,  u B c e  BHyTpeHHue B ~ I -  

KnlorlOTenU 6 y n y ~  OTKnlorleHbl, KOHfleHCOTOp C 

MnrKUM CTOPTOM 6yne~ pO3pRXeH. Tennoean 
3 0 U U T O  6yne~ O T K ~ K I r e H O  n p U  I lOHUXeHUU 

T e M n e p a T y p b l  KpUCTOilnO MUKPOCXeMbl H a  

10°C. 
LTC3458 nocraenneTcn B nnocKoM DFN ~ o p -  

nyce p a 3 ~ e p a ~ u  4x3x0,75 MM. 

Ha pM.1 nOK03OHO TUnOBOR CXeMO BKnlo- 

rletiun n o s ~ ~ a l o q e r o  n p e o 6 p a 3 o ~ a ~ e n a  HO- 

Dpf lXeHuR LTC3458, B Kar lecTse UCTOrHUKO 

BXOAHOrO HOnPRXeHUR UCnOllb3YeTCII UOHHO-JlU- 

TUeBOR 6a~apen HOnpRXeHUeM OT 2,5 UO 4,2 
B. Ha sbtxone n p e o 6 p o 3 0 s a ~ e n a  ~ b t p 0 6 0 ~ b l ~ 0 -  

eTCR nOCTOflHHOe HOnpRXeHUe 5 B, BMXO~HOR 

TOK 450 MA. 
B~IBOA 1 (SW) npeAHO3HOrleH PJlR IlOflKIllorle- 

Hun  KOTYWKU UHAYKTUBHOCTU. B~ICOKOR ~ 0 6 0 -  
ran r a r r o T a  n p e o 6 p a 3 o ~ a ~ e n n  LTC3458 nos- 
BOnUeT UCnOnb30BOTb MOneHbKUe KOVWKU UH- 

nYKTMBHOCTU nOBePXHOCTHOr0 MOHTOXO. BHY- 

TpeHHnR Uenb KOMneHCOUUU 3OBMCUT OTTOKCI, 



OH3DUJO3 IOlMHUOUUB ~d0l~daHaJ AlOUDh 'UH~DEMHO~XHU~ RlOUDh 10 %O& OH Wah aau 

anHogo~HwwD~Jo~~ .yauwaE la wotfogUs -09 MTilDhUUlO DHXUOU aH DdDlDda~aJ OJaH 

htfxaw OJOW~DBHUBDHD~~ 'odol3uaad aqm -Hadb4Ha z 1'0 lo D3quhuwu 
-owou 3 tlualosoa~dgoadu 191013Dh yehog OJ~~~~~~HEHHO~XHH~ ~Hud~rn 'MUEUD~OED~ 

-goadu nHh~b4wwox RlOlDh HM~DEHHO~XHH~ 
nlaOHDuh amm1ahEquou3w ('a) 9 u0gU9 ya~ma~a IUU s~lahcquou3n (3~~s) E ~oa~q 

'XDWO 'AUW 

-cuur a -WIla 'x~dauw~ B H~XD~I~B Will atf~ 

'W"~/,),)Z = W"I 

:auhwdo$ yainaAUau3 ou ~aos 
-ul~h330d rol .yauwaE 3 - yo~hdu o 's woloa 
-Me 3 laa~mao3 OJ~~OLOI '~O~UB Hntfo 'OWI~~ ~d 
-omcad aqrnowou ~laa~uouua Huo~eulnhU 

-HH Hlmh01 Dl01 OJOBOXHU ~HHDBO~HWWD~J 

-0d~ 'Dl01 YUHahDHE OJ000lHU ~uatfadu Hl 

-sodnuhad am tr~lahcquou~u pill) s tfoaug 

.q SZ' 1 amma3 aHHaXtrd~0H p woe 
-A9 DH SlDtfOU OWHtfOXgOaH IUHahOIUIB Mm D 

'(9 &'O ~XUH) q~asodh IjHlEHH 1OIDtfOU P tf08UB 

DH IUHah0111)1U8 a0 Yfl'lq~a~30dlHW BHHahOl11)1 

-UB M IHHahOlLIWtl YmlUXhu> (N~HS) PuOBRq 

'auwae DH 1a~~utta03 & UOBRB 

WU~DEUHO~XHH~ VaHmaHB Eag alogod U~U 

W"" 
1 aanaw aH aqnorwa d01~3Hatf~0l ~aoh 

-aultfou htfoe~e r ~HHD~HU ou H'AEMBED~ nfl 
'MHH~XM~UDH OJOH~~OXB UUU MMHDlHU DlHHhOl 

-3U YHHahOlUXtfOU IUb. lUXhu3 (Nl~) Z tfOBRg 

ZZ"'S L S'O 
SL"'0L SL'O 
0 L "'8'9 I 
8'9"'L'P SZ' L 
L1P"'E'C 
H JMW 

S' 1 
"JW 

'quo~awmlJW~~ 'DAO~D~ 

'IMHDB 

-o~odgoadu ulouoh ~OHX~H MLM(%SZT wor3 

-huotf 3) H~~oHBu~X~UHU YHHahDHE alqwahtf~aw 

-oxad U~aUaaudu ehHUgDlg 'RIOUDh H In1 
-~OHBULY~UHH hxmhml cadah o~amaolalodu 

YPZl YEPZ 

7 
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~ O P M Y ~ ~  
fosc = 1 /(0,2.0,004.RT), 
me foSc B w p a x e H a  B M e r a -  

rept(OX, RT - 8 KHnOOMaX. 

Bueon 7 (FB) CnWMTWIR non- 
COenMHeHt45l OTBOAO pe3UCTOP- 

H o r o  AennTenR. BMXOAHO~ H a -  

npaxetlue perynccpyeTca B nna- 
naaotle OT 2 no 7,5 B. Onop~oe 
H a n p f l x e H n e  06pa~t;oR csmn 
0 6 b l q ~ 0  COCTOBnReT 1,23 B. 

B b ~ e o n  8 (COMP) - s b l s o n  

y c u n n T e n n  c u r H a n a  OUIH~KM. 

Memny B M B O ~ O M  B u s e ~ n e k  
0 6 ~ 1 ~ 0  llOUWIO'-!CleTCR WCTOT- 

HO 3OBUCMMOfl Ueflb AnR KOM- 

ne~caunn CHrHOnO OUIM~KM Bbl- 

XORHOrO HOnPRXeHUR. 

Bbleon 9 (GND) - CllrHanbHOfl 

3 e ~ n ~ .  

Bb leon  10 (SS) cnyxu-rwn yc- 
" TOHOBKM B p e M e H U  MRrKOrO 

c T a p T a .  n p o r p a ~ ~ u p y e ~ c ~  
BHeWHMM KOHAeHCOTOpOM, CO- 

e n n H R e M w  M e x n y  SS M 3 e ~ -  

nefi. BHYTP~HHMR UCTOqHMK TO- 

K a  3 a p ~ m a e ~  ero TOKOM O K O ~ O  

5 MKA, t (MC) = CSS (MKQ ) 200. 
t i a n p ~ x e ~ n e  H a  susone SS 

(COBM~CTHO C BHeUHnM pe3MC- 

TOPOM H a  luM) nCnOnb3yeTCR 

NR y n p a s n e H n R  n p e A e n o M  nu- 
KOBOrO 3H0'4eHMR TOKO. B Cny- 

rlae KOMOHfibl H a  OTKnIOqeHMe, 

npM KOPOTKOM 3QMblKOHMM MnU 

H a p y t u e H n n  T e n n o e o r o  pemu- 
Ma, KOHneHCOTOp pO3pflXOeTCR 

OBTOMOTU~eCKH. 

B~eon 11 (BURST) c n y m n T  

n n R  perynnposrn nopora 
B K ~ I O ~ ~ H M R  c n e u p e x n M a .  no- 
p a M e T p M  RC uenn onpenenn- 
O T  c ~ ~ ~ H M R  TOK HOrPY3KM 6 0  

BpeMR OBTOMOTU~~CKOR pa6o- 
T ~ I  CneupemuMa c o r n a c H o  4op- 
M y n e  

R ~ u ~ s ~  = 0 / 1 ~ ~ ~ ~ ~ ~  



rue RsURST B u p o x e n o  B K u n o o M o x  u lsURST- B o M n e p o x .  q u i "  p e m m  s p y q n y a  nono- 
- - -. . 

CBURST = CoutVou~/10000, qf?G "0"  HO BblB0n4 MHKPOCXe- 

M ~ I  LTC3458, no npu  TOM 
CBURST(MIN) 'OUT BMpaxeHM MHKPO+OPO~OX. BxonHoe  H o n p n m e n n e  c o x p o -  

hln~ p 0 6 0 ~ b l  H a  ~ H K C U ~ O B O H H O A  qOCTOTe ( ~ ~ X U M  UMM) HneTCR n TOK p a 3 p n ~ O  cynep- 
COenUHRlOT BMBOnbl BURST U VOUT q e p e 3  pe3WCTOp COnpOTUB- KOHfleHCOTOpOB OCTOeTCR HO 

n e ~ n e ~  50 KOM. y p o e H e  30 MKA. n p e 0 6 p o 3 0 -  

Bwon 12 (vOUT) - BUXOA n p e o 6 p o 3 o e a ~ e n n  HanpnmeHnn.  ~ o ~ e n b  P O ~ O T ~ ~ T H ~ ~ ~ C T O T ~  

VouT = 1,23.(1 +R2/R1). 1 Mru. P ~ ~ M C T O P  HO BblBOne 5 
MUKpOCXeMbl LTC3458 (ILIM) 

B~eon 13 (PGND) nonme~ 6 b l ~ b  n p U f l 0 ~ H  K 3 e ~ n e  f l e q a ~ I i 0 R  YCTaHaBnnBaeT  noenen no 
nnaw Ann 3 n e ~ ~ p u q e c ~ o r o  KOHTOKTO n OnTnMonbHoro Tenno-  

B o r o  p e x n M o  p o 6 o ~ b l .  

HO pblc.2 nOKO30HO CXeMa 3apwKM C)fllepKOHaeHCa- 
~opoa no 7 B or nopra USB no DC/DC n p e o 5 p o 3 o ~ o ~ e -  

ne LTC3458. 
npk l3OPf lnKe  KOHfleHCOTOPOB B X O ~ H O ~ ~  TOK OrPOHUIIHBOeT- 

CR HO ypOBHe 500 MA, KOK 3TOrO ~ p e 6 y l o ~  C ~ ~ ~ ~ U ~ U K O ~ M H  

n O p T 0  USB. 
KOK TOnbKO CYnePKOHfleHCOTOPbl 30PRRClnWCb, pen/nnTOp 

n o n n e p x n e o e T  HO sblxone HonpnmeHne 7 B u MomeT nmon Ha- 

r p y ~ ~ ~  ~OCTORHHMM TOKOM no 300 MA (npn  TOM nepuonnve- 
CKn f lOMepXMBOeTCR 3OPRa C Y ~ ~ ~ P K O H ~ ~ ~ H C O T O P O B ) .  Tnno~ue 
HOTPYBKU, KOTOPblM H)JXHbl3KCTPOTOKtl (mfl qerO H npenH03HO- 

r e H u  c y n e p ~ o n ~ e n c o ~ o p b ~ ) ,  - M O T O ~ N  co cBonMu nycKoBuMn 

TOKOMt4. 

O~cy-rrreue BxonHoro  H o n p n x e H u u  n e p e s o n u T  perynmop B 

" ~ I l n ~ U f i "  PeXUM, n03TOMy TOK PO3PflPO CYflePKOHfleHCOTOPOB 

yMeHbwoeTcn  no 3 MKA, B OCHOBHOM  TO TOK r(epe3 n p o r p o M -  

~npyloque p e 3 n c ~ o p ~ .  B O ~ M O X ~ H  T o K x e  nepesou B "cnn- 

, . .  

A X O ~ H O M ~  TOKY. Bce KOMnO- 

HeHTbl B CXeMe IlOBepXHOCT- 

HOrO MOHTaXO, 0 BblCOKOR '10- 
CTOTO nepeKnlorenl.cn noseo- 
nReT !4CllO~b30BOTb O W H b  MO- 

nue nHnyKTnBHom n eMKoun ,  

3 0  CqeT rlero yMeHbW0eTCn 06- 
qnfi o 6 b e ~  cxeMu.  

Komn~A t43 C)'llepKOHReH- 

COTOpOB, IlpUMeHeHHblX B CXe- 

Me, p o c c r u T o n  HO H o n p n x e -  

H u e  2,5 B U UMeeT eMKOCTb 

4,7 @ CTUnOBblM 3KBMBOlleHT- 

HblM f lOCne~OBOTenbHblM CO- 

npoTnsneHweM 25 MwnnwoM. 

M o n b ~ e  T O K ~  Y T e w n  o6ecne- 
q n s o l o ~  6 o n b w o e  BpeMn ynep- 
XOHMn 30pRnO 8 CynepKOH- 

neHCOT0pOX. C y i l e p ~ o ~ n e H -  

COTOpM 3OpRXOloTCfl nOnH0- 

CTLO 30 BpeMn M e H e e  60 c 
llpn TOKe 500 MA. HO pblc.3 
nOKO3OHbl flWOrPOMMM U3Me- 

HeHun H o n p n x e H n n  npn 3 o p n -  

R e  ( B ~ P X H R R  KPHBOR) H TOKO 

30pnna  (HHXHRR KPUBOR). 

Ji'ureporypo 
1. LTC3458. 1.4A, 1.5MH.z 
Synchronous Step-Up 
DC/DC Converter with 
Ouiput  isc connect. LINEAR 
TECHNOLOGY CORPO- 
RA TlON 2004. 
2. Circuit charges superca- 
pocitors to 7V from US5 
power//EDN. -2007. -NQ~.  





Ha pnc.1 ~ O K O ~ O H O  C X ~ M O  ycunuTenn mac- 
ca AB, ~oropylo p o 3 p o 6 o ~ o n  A. Tunr (TaR- 
B O H ~ ) .  ~ B ~ K O H O ~ ~ H M R  U H B ~ ~ T U ~ ~ O ~ U ~  yCU- 

nUTenb 0 6 e c n e r u ~ o e ~  MOKCUMOnbHOe yCUne- 

H u e  no 1000 B B n u a n a 3 0 ~ e  q a c r o T  OT 0 10 20 
K ~ U .  Ha 'I~CTOTOX Bbltue 20 K ~ U  KO~&$UUH~HT 

ycuneHun  ycunuTenn  yMeHbwaeTcn.  O~~o tue -  
H u e  C O ~ ~ ~ O T U B ~ ~ H U L ?  pe3UCTOpOB R2 U R1 On-  

penenneT KO~++UUU~HT y m n e n u f l  yopokcr~a. 
~ O ~ M T U B H M ~  U H ~ ~ C I T M B H ~ J ~  KQHOnbl YCUnU- 

Ten9 n o c r p o e H t J  c U C ~ I O ~ ~ ~ O B ~ H U ~ M  ~ O T O ~ U -  

OnHMX Of lTOU30n5lTOpOB IC2 U IC3 T u n a  

6N 136 tl nO3TOMy H e  UMeloT r o n b B a H u r e c -  

KOR CBR3U BXOB-BMXOA. T p a ~ ~ u c r o p ~  Q l  -Q4 
~ O B ~ J L I J ~ O T  B U x o n H a e  H a n p n x e H u e  u TOK on- 
TOM3OnRTOPOB. ~ O ~ H T C I B H M ~  M H e r a ~ U B ~ b l f i  

KOHOn p a 6 o ~ a o ~  B ~ P O T M B O ~ O ~ ~ .  

~ 0 n p R X e ~ U e  ~UTOHUR f 15 B u p e 3 u c r o p ~  

R4 u R5 06ecneru~ao~ ~eo6xonu~oe chneue-  

Hue, ~ T O ~ M  rOpCIHTUpOBOTb, qTO BMXOnHMe 

TpOH3UCTOpM BCerA0 6 ~ ~ v  OTKpblTb!. 

T o ~ ~ o ~ n o ~ c ~ p o ~ ~ o ~ ~ o ~ u ~ o n o ~ p e 3 u c -  
TOpOB R4 u R5 Y ~ U ~ O O T  BblXOnHble nepe- 
KpeCTHMe UCKOXeHUU. 

C ~ a 6 u n u ~ p o ~ b l  D l  u 02 n o ~ e p ~ u ~ a o ~  
o 6 p a ~ ~ o e  c M e q e H u e  ~ o ~ o n u o n o ~  on~o-  
U30nRTOpO HO ypOBHe 6,2 B. 

Pe3ucropt.1 R10-R13 06ecneruealo~ OT- 
PUUOTenbHylO o 6 p a ~ ~ y o  CBR3b BOXPYr BtJ- 

XOnHMX TpOH3UCTOpOB. T ~ O H ~ U C T O ~ U  MOS- 
FET STW8N80 nOnXHb l6b lTb  YCTOHOBneHM 

H a  p a n u a T o p b l .  

Y c ~ p o R c ~ ~ o  H e  ~ p e 6 y e ~  H U K O K O ~  OKTWB- 

H O ~  3OUUTM OT KOPOTKOrO 30MblKQHUR. 

Ha pnc.2 n o ~ o 3 a ~ b 1  o c U u n n o r p a M M M  

BXOnHOrO MeClHnpO 10 B C ~ O C T O T O ~  10 K r U  

u B u x o n H o r o  c u r H a n a  y c u n u T e n f l  1 KB. 
Ho pmc.3  n o ~ a 3 a ~ b 1  o c q u n n o r p a M M b 1  

BXOnHOrO CUHyCOUflOnbHOrO CUrHOnO pO3MO- 

XOM 10 B C ~ ~ O C T O T O ~  20 K ~ U  U B~IXOAHOA 
u ~ s e p c ~ b ~ h  'IUCTHR ~ O ~ M O H U ~ ~ C K M A  curtion 
O M ~ ~ U T ~ ~ ~ O A  1 KB. 

Y p o B e ~ b  BOnbl B 6 a ~ e  UnU npyroi eMKOC- 

TH MOXHO U3MepRTb pO3HblMU cnoc06a~u 
6 o n b w e R  unu ~ e H b l l l e R  CllOXHOCTU. flp0- 
c T ~ ~ ~ U J O R  CXeMO ycrpohcrea KOHTpOnR flOKO- 

30HO H a  pHC)WKe. KOK T O ~ ~ K O  Y P O B ~ H ~  BO- 

nb l  IlOHUXOeTCR H U X e  3neKTpOUOB, HO'lUHCleT 

BOabl 
CBeTUTbCfl CBeTOnUOfl. f l p ~  BMCOKOM YPOBHe 

B O ~ M  noneeoi ~ p a ~ ~ u c r o p  n o w  H e  npoeo- 
nUT TOK, flOTOMY 'IT0 3OTBOp CBR3CIH C 3 e ~ n e R  



M HeT pO3HOCTM nOTeHUMOnOB 
M e X U y  3OTBOPOM M MCTOKOM. 

K o r u a  y p o s e H b  BOU~I nauoeT,  
coeuuHeHne ~ ~ T B O ~ M C T O K  npo- 
nanae-r. Ha 3 a ~ ~ o p e  r e p e 3  p e -  
BMCTOP R2 n p w c y r c r e y e r  nono- 
Xn~enb~b~A  n o T e H u n a n  H none- 
B O ~  TPOH3WCTOP HOXORMTCR B 
OTKPblTOM COCTORHUU. CB~THT- 
CR CBeTOUMOU. 

Ecnw ~ e o 6 x o n u ~ 0 ,  s~06t. l  me- 
TOUMOP. cBeTMnc9, K o r n a  m e n -  
pOUbl3OKOpO~eHM BOUO~, T o r n 0  
HyXHO fl0nCOeUHHMTb "3eMnR- 
HOR" 3nenpo~ B c x e M e  K nono- 
X M T e n b H O M y  H p e 3 H C T O p  R2 
M e X U y  3OTBOpOM H HCTOKOM. 

YmpoRCTB0, CXeMa KOTOpOrO nOKa3aHCl H a  
PHCyHKe, KOTOpOe pa3po6o~an T . k ~ e p c ,  pa- 
6 o ~ o e ~  B VHF F M n u a n o 3 o ~ e  OWHb B b l c o ~ ~ x  so-  
CTOT U MOXeT npOCJlyUMBOTbCU r e p e 3  06btr~blR 
paflU0npUeMHUK. 

M C ~ O ~ ~ ~ O B ~ H O  ~ e o 6 b l r ~ o e  cxeMHoe p e w e -  
Hne Ha u ~ ~ e r p a n b ~ o i  cxeMe 74LS13. B Karecr- 

' Be OHTeHHbl UCnOnb3yeTCU KOPOTKUR OTPe30K 
npoaona .  

B n e p e n a m u r e  npenycMoTpeH 3 n e ~ ~ p e ~ n b l R  
MMKPO+OH, H ~ O ~ X O U U M O ~  HanpumeHue cMeue-  
HUU m u  Hero nonoeTc9 s e p e s  pewcrop R1. B 
c n y r a e  u c n o n b 3 o ~ a ~ u u  n b e 3 0 3 n e ~ ~ p u . t e c ~ o r o  
M U K ~ O ~ O H ~  pe3MCTOp R1 M KOHneHCaTOp C3 
MOXHO OnyCrUTb. K o ~ n e ~ c m o p  C2 Blcnlo.teH M U  

yny.lweHuu pa6o~bl U .lyBClBUTellbHOcM yc lpoR-  
CTBO. 

flepe~lClT'iUK ~ ~ ~ O T C I ~ T H O  TpeTbeA r0pMOHUKe 

B npenenax 1 0 0  Mru. B ~ o r a n e  n o ~ p e 6 y e ~ c a  He- 
wore n o x c n e p u M e m p o B c I n ,  wo&  ah w- 
~p ~ C C T O T ~  no panuo.  I l p o c n y w ~ ~ a T b  MUKPO- 

W O K  MOXHO Ha PCICCTOUHHH no 20 M. 3 0  OWHb 

npOCTOU C X W  BblCOKO ~CTBUTei lbHO U HeCKOnb- 

KO CKIIOHHOU K n o n o x m e n b ~ o A  0 6 p m ~ o A  CBR- 

3u, O C O ~ ~ H H O  ecnu  YCTPORCTBO HOXO~MTCU B py-  
rax.  ~ O ~ T O M ~  n y w n e  peaynbTaTw nony.tatoTcn, 
Korua nepenaTrur H a x o n u T a  Ha ynaneHuw. 

m 



,...,. ..~. . 

Ha pMCyHKe ROKO3OHa CxeMa a K KY M Yn R T O P 0 B npocroro T e c r e p a  nnq aKvMynsTo-  

pas, KOTOPVIO co6pan Q). 6 e n ~  (rep- . . . . 
M o ~ n u ) .  

~ ~ K M ~ B o - L I o H H M ~  6a~apen ryBCTBllTenbHt4 K yCnOBMRM 3KC- KorRa HonpRxeHne ~ K T M p y e ~ o f i  
nnyaTounn .  CctnbH0 PQ3PRXeHHble OKKYMVnRTOPbl M O V  6o~apen H n x e  2,6 B,~orno 6 0 3 0 ~ 0 -  

CTaTb I ~ ~ ! ~ ' ~ u H o G  BO3rOpaHllR MnU B3PblBO npII MX 3apRne r0 TOKO HenOCTOTO'lHO &I9 OTKPblMR 

npOCTblMU 3OpRnHblMH Y C T ~ O ~ ~ C T B O M ~ . ~ ~ ~ ~  CpeRCTB OBTOMa- rpoH3HcrOpa, npu 3TOM CBeTnTa C B e  

Tn recKoro  KOHTPO~R. C o ~ p e ~ e ~ n b ~ e  3 a p u n ~ b l e  ycrpoircr~a Tonnon  LED1 , cseTonuon  LED2 tie 
llO3BOilRIOT 6 e 3 0 n o c n o  BblnOnHRTb 3OPRUKY H PO3PRRKY OK- CBeTMTCR. ECnn BXOnHOe HanpRXe-  

Hne npesuwam 2,6 6, repes 6 0 3 y  

+ 0 7 1 

OT TMnO HnH UBeTO UCnOnb3)JeMblX 

CBeTOnnOflOB. C ~ a H R a p ~ H b l f i  KpOC- 

HWA CBeTOnnon nMeeT npuMoe  nane- 
Hne H a n p n x e m a  o~ono 1,7 6, sene- 

\ ~b lC i  CBeTOnnOn OKOnO 2,l 6 ,6enb1e  

nnn cutiue CseTonnonbl - 3 6. B~ecre- 
pe aKKYMYn5lTOPOB HCnOllb3YIOTCR 

Oxpa~~y lo  C n c r e M y w R  AoMa n 3  H e n o p o r n x  r n K a M n  (S4, S5, S7) B snae eu~nora~enefi, 
KOMnneKTyIOUMX p 0 3 p o b o ~ a n  a. Ma~yRpe repronos n T.n. 

(Ilpna~nnn). "Tamper Loop" (S6) - KOHVP B ~nue  nposon- 
Ha PHC.~ IlOKClJCIHO nPHHuMnHOilbHOR CXe- HOR MnCl J~~HTO' IHO~~ neTnM CHrHOlln304CII(, TOK- 

M a  ~ c T ~ o ~ ~ C T B O .  O x p a H H b l e  KOHVPM, OTMe- X e  HOPMClnbHO ~ O M K H ~ M ~ ~ .  

q e n n b l e  KaK 'Zone 1 ", 'Zone 2" n "EntryIExit" Cpa6ar~ea~ne c n r ~ a n n 3 o u n n  (cse~osofi, 
C HOPMClnbHO 3ClMKHvMMn CHrHClJlbHblMM AOT- 3 0 ~ ~ 0 0 0 6  H ~.ll.) OXPOHHO~~ CHCTeMM n p 0 n C -  

TpClH3MCTOpO npOTeKCleT TOK, CBe- 

T ~ T C U  cse~onnon LED2, o ~ ~ p b l ~ b l i  

 LED^ LED2 ~nnpxeaue, 8 Cooon~ue 60ropen 

Orm. Orm. 0 ... 1,6 M c n o p r e ~ a  

Bw. @Kn. 1,7 ... 2,5 Po3pnme~a  

1 O r ~ n .  Bm. 2,6 n sbtrue 3apnxe~a 

ltpocnble cse~onuonu c n p m M  nane- 
HneM HOnPRXeHClfl n p n 6 n n 3 n ~ e n b ~ 0  

1,6 6 npM TOKe 2 MA. 
n p n ~ e ~ e ~ n e  p e 3 n m p a ~  c 6onee 

HUBKHM conpo~nsne~ne~ npneonm K 

y e e n n q e ~ n o  R p r o c r n  CBeTonnonoB, 

HO y ~ e n n ' l n ~ a e ~ c ~  TOK nurannu. 
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.RHD~XO odh ~wan~oruwcod AHXUOU UHO DUOX 
-HOY o~amaheulaaloos MUHMOu03 auhmnu -Re dawtjol ~~DW~~UDE U Awauu3 qlDhollolS3 

-HU laoeuhau3ago pa [a uUouWolae3 .MUH o 'eolxolnor uuHoruwot udu AHXUOU UHO 

-olnu ahoUou udu oda~~~dl3odg3 laoouhau h~oeadl qlohamlo OH 'ooUu8 XAHED~ 91149 

-3390 p3 ~o~D~H~UHO] .aUxadu >OX 1UhhsE lhJ0w &S." [S MUalDhOl~R~ XRHmUBDLt4 Udl 
o~oeadl aohhm wo~aulodu g .tcxaoernodg3 .h~odxo OH ~wa13u3 ~'A~OHD~OU 

da~~udl U 'tolaoeuueo~ou3os DUoxlqe daw aoenhauxao'u~o~ 0dh01 UUOHUOUah MMH 

-yol.HaueoHouo lavhg ~31u~oeadl DUOHJU~ -aueo~ou;oa alnou U~ka3 or quo ma^ OE to 
daw~ol olt~ol 'haur Hausous lattAg uHaw -qloxttd~od 83 Adolo3naU~on latruoeEou 9 [a 
-ade OJolEauHahal e uln3 .q~aeodA ~UXO~R~ 

tolaosuueo~ouh 0 131 S'BUB OH U~hra3 L [ 
Eadah 'ouoxe ttuu ttwade tcoanhau3ago '&-J 
~O~D~H~UHO'A ~~DXM~DE~~DHH~DH .q~aeodh 
yUX03lq'd tr3ltIa0~013h (q~31 p '8~8) 0 0d 
-aJJndl aUoxus OH mhi~3/i!~3u AHOE ~n~amhd 
-OH alnou .q~aaodh UUXEUH lauhg DZ31 1 aU 
-0eUa OH 'DIR~XDE JJ~U~/~!X~~ DHOE DIOU 

'9E31 
0~31 OH o~o~~oaodnwdo~~ "oda~~udl woUoxe 
3 HatiUUaO3 o~odolor UOXAg '(M owan) DZ31 
BOUOXB EM HUUO OH M3laDUOU HO 3&31 OH MUH 

-oaoduldaa~u alnou T~aaodh fln~O3AB to 

-laawn (€.ens) odawtjo~ arox'oxlqe OH wo~odgo 

odouutad aUhHUOH wada ~OHH~~UHO~JO~H 

qlohhes laUhg o~oead~ 01 '(DHXO AHD~XO od 
-hHon Uoeodu Harnhdo~ dawuduo~) wlsllsdr 
-10 OHHMODOU ~3~amoro 'MUI/I WolHawauE 3 

tjRHHDEM~3'pS~UhlD~ Ulna 'aohhln kl .A01 YO1 

'DWUUOXgOaH '83 D~O~D~H~UHOX U S)Jl 0d v 

-0UUE~odl EU MDhlMOl303 'MUHaholLIle quah 
.wa auad 141 

-XDlHOX ~~J.~HIWDE 'za/\ wodlawonh~alou OJ 

-0~~a~l30~0uh 'lq1090d oJa otfoudau aUHah 
-a1 g 331 do.~odgue~~.quhw ~nhIhUm tmuu 
-AUOE u ~OUUEHD~L t131aod~10  wade am 
OLE q .UUhDEUUDHJH3 ~HHDBU~D~D~~ OH la08 
-MEDIA sa oUoutfolaa3 auHahae3 '941 ~OUUE 

-~odl 01a~eudxlo 'q~aeodh ynro31qe to1aoU 
-ou [a douu~ad Eadah D 131 OlHawauE 

WlqHmUaOm WAL~HXWDE 3 'p31 D~~W?IDI OJ z UOBA'd ~~OHUOXB DH DUJOl'~[ auoz" dh~or 
-ahIhUx olqhlowou 3 a3laoUoE 'RHOE UOWaMH Hamhdo~ ulna 'dawnduou ndh~or OJOHHD~ 

-odxo EU DUOXAB MUU aowuUoxgoaH %Wada -XO oguu-OJOXDX uuah ii~dhod udu IUUOX 

Z""d I 



M H ~ ~ M K ~ T O P  C'leT'lHKa 
t ionpu~ep, eCnM COenMHUTb 

sblxon Q4 c sb lsonoM MR, TO 

ycrpoi~crso 6yner C ~ U T O T ~  no 
86 400, c 50 % no~epeii TO+ 

Ha KBapueBblX VaCaX :ZT;S~::;;:~ 
C ~ U T O T ~  40 194400, c npo- 

Ha PMCyHKe nOKO3OHO UHnUKOTOpHOR CXeMO T. C K O ~ ~ O ~ O ~  ~ O P U H O H ~ ~ ~ H O ~  no~epek 
( t o m ~ a n  Abpu~a). B c x e ~ e  ucnonb3yloTCn netuesble KsapUesble ra- To_rHOffU ( Y M H O X ~ H H O ~ ~  H a  

&I, K O T O ~ ~ I ~ B ~ I ~ O ~ H I ~ O T  p o n b  c r e ~ ~ o r o  nncnnen. Crewu~ cnoco6e~ 
EMnonHum c.teT no 43200 (60 ceKyHn x 60 M U H ~ ~  x 12 racos). Ha EM- 

xonox QO U Q1 neceCRTuworo cqeT.tuKa IC1 nonepeMeHHo noasnq- 

DTCR CUrHOJlbl E TOKT C nOCTYnOOUUM CUHXPOUMllYnbCOM H a  BMEOR 

14. napClnnenbH0 EKnOlleHHble UHEePTOPbI IC2 6 y + e p e 3 u p y 0 ~  ~ T H  

KOMIlnUMeHTOpHble CUrHOnbl. I C ~ C  !4 IC2d nOnKnKIqeHt4 HenOCpen- 

ClBeHHO K EMBOUY 3 IC1,O IC20 U iC2b - W p e 3  KOHneHCOTOp 470 
no, KOTOPM~ c p e 3 u m o p o ~  R2 0 6 p a 3 y e ~  nu++epe~uupy~~ylo  
uenb. 

Pe3ynbTL lpyD~OI I  $ 0 ~ ~ 0  HOnpRXeHUR Ha KOTftuKe qOCOB npeU- 
crasnneT co6oA n e p e ~ e ~ ~ b ~ i i  u ~ n y n b c ~ b ~ R  curHan a ~ n n u ~ y n o i i  OT - 
4 no +4 B u TOK nonee. Peaumop R3 orpoHuqusaeT TOK qepe3  KO- 

TYWKY. IC2f - reHepOTOp, s b 1 p a 6 a r ~ s a o q u R  UMnynb~Hblfi CMrHOn DlII 
TeCTUPOROHUR C.teT.tUK0, IC2e - 6 y $ e p ~ b l R  KOCKOn. 

M ~ M ~ H R R  O~POTHYK) CBR3b C BMEOflO 4, BUXOP. Q2 IC1 H a  npyroR 
EblXOn C'leTWKCI, MOXHO YBenUqUTb MOKCMMOnbHOe qUOl0 CreTO. 

I 

4,5). 
Cur~an, npunome~~uR K 

TOKTOEOM~ ~xony IC1 (EME. 14), 
H e  nOnXeH IlpeBblCUTb Vdd 
( n o n o m u ~ e n b ~ ~ i i )  unu 6 ~ ~ b  

MeHee Vss (0 B). Kpo~e Toro, 

+ U ~ ~ T ~ O B O H U ~  MOXeT ~pe60- 
EOT~CR WR E M K ~ K ) L ( ~ T ~ ~ R  nu- 
TOHUII, W O ~ M  YCTpOHUTb Ape- 

6 e 3 r  KOHTOKTOB. 

Ecnu sMialo.tcrrenb ucnonb- 

sye~ca, ~ T O ~ M  QKTUEU3UPO- 

B O T ~  CvenuK,  TO M e w y  EM- 

E ~ ~ O M U  14 U 16 ICl ycro~as- 
IIMBOOT HOIPY~OL(HMR pe3UC- 

TOP, ConpomBneHueM 1 KOM. 



YCTPORCTBO c n y m u T ~ n  co3na~nn ceeToso- 
ro s++ema Tnno "pa~6eroloquxcn" B po3~b1e 
CTOPOHbl PBYX CBeTOBblX nyrefi. Ero MOXHO nc- 
nonbsosaTb nnn Reropauuu n cseTosoro 
O C $ O ~ M ~ H U ~  BUTPUH MOrO3CIHOB, Ha  TOHUe- 
BOnbHMX nnOUOnKOX, as~o~o6nnucrbl IlpUMe- 

HROT ~ H H ~ R K U  C 6e r yqu~n  OrHRMtl B KO'ieCTBe 

BCnOMOrOTenbHblX CTOn-CC(rH0nbHblX or~eR. 

Ko~6u~npya HeCKOnbKO nUHeeK, MOXHO n0- 

CTPOUTb pa3~006pa3~b1e CBeTIlUHeCR +MY- 
pu, HanpuMep, MHoroyronbHue 3 ~ .  

3nempvrecran cxeMo ycrpoRc~~o norasa- 
Ha HO DHC.~ . YCTDORCTBO MOXHO VCnOBHO D03- 

. .  . 
CB~TOBO~O ~ + + ~ K T o  u ncnon~nloqee y c r p o ~ ~ -  

BO ynposneHun (14-10 cse~ouuono~u). 

r e ~ e p a ~ o p  nocTpoeH Ha ueyx norurecrux 

3neMeHTClX MMKPOCXeMbl4011, C O C T O R ~ ~ R  U3 

4 norurecrux s n e ~ e ~ ~ o s  2M-HE ( c x e ~ y  MOX- 

HO 3OMeHHTb OTeCleCTBeHHblM OHOnOrOM 

564SlA7, K561JA7. ' iacro~a ~ 0 6 0 ~ ~  reHe- 
POTOP0 OnpeUenneTCn eMKOCrblo KOHAeHCOTO- 

pa C1 u conpoTuBneHueM pesucTopa R 1  u 
noTeHuuoMerpo R16, n p e ~ t c a 3 ~ a r e ~ ~ o r o  nnn 
U ~ M ~ H ~ H U A  racToTu reHepaTopo. 3~cnepn- 

TeHUMOMeTpO OKOnO 100 KOM. 
OYHKUUIO nocneAoBaTenbHoro 3axnroHun 

CBeTOAHOAOB B nHHUU BblnOnHeHO C nOMO~blo 

RByX qeTblpeXPO3PRAHblX CABUrOBMX PerUCT- 
pos Tuna 401 5. Peruc~p 401 5 nMeeT nocne- 
n o s a ~ e n b ~ ~ h  sxop, n napannenb~ui sb~xop, B 

KOreCTBe 3OMeHbl MOXHO UCnOnb3OBOTb CABH- 

rosue perucTpu 564MP2, K561MP2, 
KP1554MP46. 

KOK M3EeCTH0, C ~ ~ B U T O B ~ I R  PerUCTp - 3T0 UU- 

+posoii s n e ~ e ~ ~ ,  y Koroporo Ha BMXOPHMX 





-aU !jaHXUH BOlHM0 M30 DH Mu~ainaw&d LtUU -& 'aoduu~ad BOUOXUB aHHaHUOUDE aOH4Ual 
OIAH~O.LDUOW 'AHM~~UJ DH arfloj yodola ou la -oaoUamou M~~~MHUOUA~ 'WOED~~O wnwl 
-~auhhdr~~ ULHU~ DH wa~oc .roaouo~ xuw03  DUD^ 

OU MWDY~~DJ XU I~DWH)KOE M I~~HUB lci~ua~ua -OH3 a~laadolaou mahodu waloc .xu ~OMU~H 

'ntfouuolaa:, AHMOUM~U yodo~or OH '~DUU -go n eoduu~ad xnogo lg mUoxa on laouhn 
CNhHlDhau aa~xdaa g 'MXMDJ Mdl M W3 P"'& -0U q~aaodh ynro3na lOlc ' [.zaa DduHJad 
~OHHUU l~na 131agoUo~ou auHaHuHao3 OH a(3 aUOXUa OH a31naaou q~aaodh ynro3ue DU 
-UO DH WOlE H~U ')10uh!3 MMHDBOEqUOU3U Eag -Jon 'D~~U~UWUO~XHU~ OJOWq300 oUoxndu OW 

n ULDUU qluHuUao3 OHXOW 'ram H uw~raouo~ xo ki~aodh oJoro2ua xDUoxua xntncihUau3 OH 

nw~u~hdr 3 BOLHHB aqtnowou 3 laaHviuao3 aunausaou r IAUaaudu ~~quhuw~odx~us D~U 
H w3 E-.Z yo~uutf xoruha XUH~U~~MU~UED~ awino~hWatnou. ~.zaa ~(3 tfoxua DH a DUOXB 
DH yo~hdUUo~ AHUO lahdul~ow DdaWEDd 010s . 03 MH~DW~O+HM w3uuadau a lawaandu ~quhuw 
-O~DHHUO UlDUU 'Z yodalnu RHahDHEOgO XDl -0dxHH3 kJlqlKU WalDE 'z'zaa oduu~ad OJG0 

-ouu DH nw~ru~Uoaodu nwnnlohau hUxaw ur -dau a(3 ~Uoxlqa 3 flnwaDaDUou 'qnaaodh yur 
-hUwadau 'woxol~ow ww~~odouo~Uo uHHaH -03198 laha131h3udu qdaual rzaa oduu~ad 
-uouUa andolor 'xolouu xutlmhau DH aolHaw o~oao~uaU3 o~odo~a awoxa WOHHOU~DW~O+ 

-au€ an~atnawaod OHDEDXOU Z 010@ OH -HH OH WOlE Udu .q~aaodh clMY3ahMJOU fln103190 
.or ql~aoaulA3udu laWAg z'zaa odl~u~ad XDU 

-01 OJOHH~W~~~U 0030dg~0 XRH~~U~UWU XUH -0XR0 xa3a DH D~~U~UWUO~XHU~ 0~0ldaalah 
-XOWEOB MMHaUBDUOU U MUHDlnU MHHDBHXDUJJ aU30U M 'o~~~dnhaU ahla axaadolaou MUh 

-OIU>U;U 9030U3 HUOH3M bJamqU09 MUU '0OUO &IHMOUOU kjUd010~ 'qiaaodh gMY03Ua HD3 
-Muolas3 flod~u ~a~ua~duh uwax~odr~w daa -UUDE lauhg ~BoH~ yo aUoxna OH 0HHaWad0 



T e c ~ e p  YPOBHR O n o p H o r o  HanpRxeHMR. T e n e p b  OY 
p a 6 o ~ a e ~  KOK KOMnOpOTOp, er0 YpOBeHb 

H a  BblXOne M3MWReT COCTORHUe, TOKMM 06- 

n p o e e p n ~ b  p a 6 o ~ o c n o c o 6 ~ o c ~ b  onepa- 
u n o H H o r o  ycnnnTenR MOXHO, smlorlns ero 
KaK npocroA reHepaTOp IlPRMOYrOnbHblX MM- 

nynbcoa.  Ha PHCyHKe n o ~ a 3 a ~ a  cxeMa, 

n03BOnROUICIR peOnM30BClTb 3TOT MeTOA H a  

npaKTccKe. 

Korna KHOnKa S1 HOXaTa, H a  BXOAe OY 
nopnepxnBaeTcR o n o p H o e  H a n p n x e w e ,  no- 
ny.leHHOe M3 BblXOflHOrO HClnPRXeHMR 'Iepe3 

nenuTenb HanpRxeHuR R2/R3. TOK '1epe3 pe- 
3MCTOP R1 MCnOJlb3yeTCR M R  3apnflKM KOH- 

AeHCOTOpO C1, nOK0 YpOBeHb HOnpRXeHMR 

H a  HHBePTMPYK)UIeM BXOAe H e  AOCTMraeT 

pa so^ n p o n 3 ~ o n ~  o n o p H o e  H a n p n x e H M e  

~ ~ O T U B O ~ O ~ O X H O R  nonRpHocrM. TOK 3 a p ~ n a  

M U  C1 6y~e~: .or~o npOTeKClTb B npoTMBon0- 

nomHoM HanpoBneHMM, noKa H o e o e  o n o p H o e  

HanpRXeHMe He 6yne~ nOCTMrHyT0, M BeCb 

UMKn 6yf le~ nOBTOpeH. 

Korna H a  Bblxone B~ICOKMA YpOBeHb, TpOH- 

BMCTOP T1 6yne~ OTKP~IT M CBeTonnon D l  
CBeTMTCR. HOO~OPOT, KOrna H a  BblXORe HM3- 

KMR YpOBeHb, TpClH3MCTOp T2 OTKPMT H CBe- 

TOAMOA D2 CBBTUTCR. 

TPCIH~MCTOP~I BKJlO'IeHbl TaK, q ~ 0 6 b l  npy- 
we OY c T a K w  me p a c n o n o m e H n e M  B~IBO- 

nOB, HO C MeHbLLIMM, r leMY 1/IC 74 1 BblXOJlHMM 

TOKOM, MOXHO 6 ~ 0  IlpOBepHTb. 

.&IR p a 6 0 ~ b l  T e c r e p a  ~ p e 6 y e ~ c ~  nonomn- 
~ e n b ~ b l k  0 ~ p M ~ a ~ e n b ~ b l 6 l  MCTO'IHHKM WTO- 

HHR. Y ~ o B ~ ~ T B o ~ M T ~ ~ ~ H C ~ R  pa6o~a o6ecne- 
VHBaeTCR npMMeHeHHeM nB)R ~ - B O ~ ~ T O B ~ I X  

6a~apeR. 



OCHOBHOR + Y H K ~ U R  npennarae~oA cncTe- sew Hanpnxenun sonoem c no~oqblo nenn- 
Mbl 3CIlUllo110eTCR B BKIlOlleHUM OCBeUeHHR Ten9 Ha pe3ncropax R6 U R7, cra6mn~po~ D2 
(unu MHOR 3ne~~pnrec~oR ~ a r p y ~ ~ u )  B MO- noMepxnsaeT C T O ~ U ~ ~ H O ~  HanpRmeHue. 
MeHT CHUXBHUR YPOBHR OCBeueHHOCTU HUXe Tpna~ Q1 ynpOBnReTCR KOPOTKUMU UMnynb- 

onpeneneHHoro nopora. 3ro T M ~ M ~ H M R  cy- caMn c B ~ I X O ~ O  TRlAC IC1. C W H X ~ O H U ~ ~ ~ U R  c 
Mepeq~blA BblKnorlaTenb c O ~ H M M  nc~norle- c e ~ b o  M onpenenenne npoxoxnenun r e p e ~  
HHeM: CMCTeMM 3TOr0 TUnO O ~ M ~ H O  BMWIO- HOnb 06ecnern~ae~ Pe3UCTOP R5, K O T O P ~ ~ ~ ~  

r a l o ~  ocaeueHne Ha paccseTe, a npennara- n o n ~ n o r e ~  KO sxony ZC (Zero Crossing). 
eM0R CUCTeMO c ~ a 6 x e ~ a  BCTPO~HH~~MTORM~- TaA~ep MOXeT 6blTb 30nYUeH TPeMR CnO- 

p o ~  ynpaeneHnR, ~ ~ r n o r l a o u u ~  y c ~ p o h ~ o  CO~OMU. 

nocne onpeAeneHHoro nepnona BpeMenn. 1. npn CHnxeHnu HanpnxeHnR Ha sbleone 

Tnnoew npnMeHeHueM npennaraehioro @&no ypoBHn Hnxe nonoBnHM Hanpnxe- 
~ C T ~ O ~ ~ T B O  MOXeT 6blTb COnOBOe OCBeUe- HUR nUTOHUR. TOKOR CUTYCIUMR B03MOXH0, KOr- 

Hue nnn OcBeueHne X O ~ R R C T B ~ H H ~ I X  nocTpo- na conpoTuenenue +o~ope3ucropa, npu c ~ n -  
eK. nocne Hac-rynneHunTeMnoTM OcBeqeHue xeHnn OcBetueertnR, yeennrneaeTcR no 
BKJlIOqOeTCR M BblKJllOqOeTCR, B 3OBUCMMOCTH OT 220 KOM. T O K O ~  COCTORHMe AOnXHO PllHTbCR 

BOpUOHTO npOrpOMMUpOBOHUR ~CTPORCTBO OKOnO 1 MMHYTbI, '4TO n0380nReT YCTpOHHTb 

r e p 3  2,4,6,8 UnU 12 rlOCOB. B ycTp0icTBe B03MOXHble nOMeXU U npeAOTBpOTUTb 3OnyCK 

UMeeTCR BCTPOeHHOR CMCTeMO 3OUMTM OT TclfiMepa B cn)"iOe KpOTKOBpeMeHHblX U3MeHe- 

~ p a ~ ~ o e p e ~ e ~ ~ o r o ~ e i r c r s u n  ocseqeHun ne- HUR YPOBHR OcBeqeHnocTu. Cnenye~ 3 a ~ e -  

pep, npemeepeMeHHm noeTopHblM amore- T U T ~ ,   TO HoMnHan pe3uc~opa R3 UonxeH 
HMBM. 6 M ~ b  nono6pa~ B ~OBUCUMO~TH OTTMnO npn- 

Hesaencn~o OT BblnonHeHng ~ Y H K U U U  cyhne- MeHneMoro B ycrpoAcTse +o~ope~uc~opa. 
PellHOrO BKrllo.lOTenR, YCTPOAOBO MOXeT TOK- 2. n p ~  noflare Ha BXOU 0Tpl.c- 

Xe p060~aTb KOK O ~ W H M A  TafiMep, 3OnyCKO- UOTenbHOrO HMnynbCO PllHTenbHOCTbO 6onee 
TbCR UMnynbCOM UnU nOrMrHblM YPOBHBM, BWIK)- 60 MC. 

rlaTb ocseueertue unn nonKnoqaTbnpyryo Ha- 3. npn nonarle tiu3Koro nor. YPOBHR Ha 

'PY3KY. sxon w. 
K TOMY xe, ~ a h e p  uMeeT, OononHnTenbHo B p e ~ n  ernore~nn ~ a R ~ e p a  yc-ratiaennsa- 

OrleHb HHTepeCHyO +YHK~HK) - AeTeKTMpOBO- eTCR C nOMOqblo nepeMMrlKU JP1. 
Hue MOMeHTO np0XOXneHUR HOIlpRXeHUR rle- ~ ~ O ~ ~ C T U M O R  MOUHOCTb HOrPYBKU 30BHCUT 

pe3 HOnb U RKnlorleHUe TpUOKO B 3TOT MO- OT THnO nPHMeHAeMClr0 TPUOKO I( HOllH'IUR 

MBHT.  TO CHHMOeT H ~ O ~ X O ~ ~ U M O ~ T ~  npMMeHe- XOpOIJJerO OXnOXneHUR. 

HMR ~ 0 3 ~ 0 0 6 p 0 3 ~ b l ~  $ U ~ ~ T P O B  PJlR nOnOB- 

n e ~ n n  no~ex.  T ~ X H M ~ ~ C K M ~  napamerpbl 
Ha PHCYHKe ~OKCl3OHO CXeMO CyMeperHo- Moq~ocrb HOrpy3KU, BT . . . . . . . . . . 1000 

ro s t t ~ n o r a ~ e n ~  A. Rpyr~  (nonbura). Ycrpofi- Honpnxe~ne nnTaHun HT1315,B. . .3...5 
CTBO noCTpoeHo no ~ u n o s o ~  cxeMe Ha 6a3e no~pe6n~e~blR TOK HT1315, MKA.. .25-50 
I/IMC HT1315, KOTOPOR 3OnHTOHO OT CeTeBO- M O K C U M O ~ ~ H ~ ~ ~ ~  TOK YnpaBneHUR 
ro ~ a n p n x e ~ n ~  220 B repes nnon D l .  Ypo- TpnaKoM, MA . . . . . . . . . . . . . . . . . . . . . . .7 

m 





B cxeMe uHnuKaTopa cereso- 
ro HanpnxeHun 51. bensa (CM. 

PHCYHOK) HMllOnb3YeTCR Mynb- 
rusw6parop Ha ~pa~sncropax 
TI u T2 nlo6oro Tuna c KO~++H- 

UueHToM ycuneHun 6onee 50. 
Bblnpn~menb~ble Jln0Rt.l D l  -D4 
(~anpn~ep,  1 N4001). Honpn- 
xeHue Ha crnoxuaaloqe~ KOH- 

UeHcaTOpe C2 nOnXH0 6bt~b 12- 
15 B. K o H ~ ~ H c ~ T o ~ ~ ~  C3, C4 C 

pa6oqn~ HonpuxeHneM 16 B, 
nx eMKoCTb OnpenenneT racrov 
MepuaHUR CBeTOflMOnOB - 1,2 rIL 

flpu MOHTaXe M 06cnymu~a- 
HUU UHaHKaTOpa cnenyeT co- 
6nlonmb OCTOpOXHOCb, T.K. era 
3 n e ~ e ~ ~ b 1  Haxowcn non Hanpn- 
xeHneM ceTn 220 B. Ko~neuca- 
TOP C1 nOnXeH BblnepXUBaTb 
HonpnxeHne He MeHee 400 B. 

M 3 ~ e p ~ ~ e J l b  
HenpaBllnbHO e ~ 6 p a ~ ~ o r o  nnOna3OHO U3Mepe- 
HHU. 3 0  CXeMa BblLIUCnReTlUlnHy UMm/nbCOB, KO- 
TOpMe nOnOloTCR Ha er0 BXOnbl. Ha BXOn C nOU0- 
OTCU sonyc~aloqne nmynbcbt, o Ha sxon J c 

eMKOCTH Tpnrrepa. Ecnu jqnmenbHocrb nMnynbcos HO BXO- 
ne J 6onblue. reM Ha Bxone C, 6vne~ CBeTWbCn 

p o e ~ n u i  HO s~opoA nonosnHe 101. hmenb- 
HOCTb BbIXORHOrO MMnYnbCO 30BnCUT OT BU~POH- 
Horo nepeKnloraTeneM Prlo onuoro u3 conpo- 
msne~ui  OT R3 no R6. Buxonn~e nMnynKu crna- 
xnealo~cn Ha qenorKe R7, C4. Crnaxe~noe HO- 
npnxetiue nocTynaeT ~a H~HHB~PMPYIOW~ BXOR 

onepauuoHHoro ycunwrenn 102, c enuHurHuM 
K O ~ + + U ~ ~ ~ H T O M  yCMneHM9. C nOMOLLLblo HanpU- 
meHun, nonasoeMoro c noTeHuuoMeTpo P1 Ha nH- 
sep~upylournii sxon OY, ~o6usalo~cn sblxon~o- 
ro Hynesoro HonpnxeHnn 6e3 noTeHuuono u 3 ~ e  
pne~oic eMKocru. 

Ha nonosnHe Tpnrrepa aeMu 103 co6pa~ 
HnnnKmop HencnpasHoro KoHneHcaTopa unn 

. . .  
Hanpnxenne nonnepxueaeTcn c ~ o 6 u n n ~ p o ~ o ~  
D4. ~ L I R  0~06paxe~nu U3MePeHHblX ~ H O ~ ~ H H R  
UCnOnb3yeTCU r0~0Bbli MOnYnb BOnbTMeTPO 200 
MB c XK-nucnnee~. 1/13~epmenb~t.li Monynb nn- 
TOeTCn TaKXe CMMMeTPU1IHUM HOnPRXeHMII f 5 B. 
30 nonoxeHue ~ecn~uruo i  TO'IKH o ~ ~ e r a e ~  ne- 
peKnloroTenb Pr 1 b. Bxon IN- nucnnen nonmloro- 
ercn K c6qeA uynesoii LuuHe nmaHu9, HO s~opoA 
BXOfl IN+ nOflCleTCR HOnpnXeHMe C nOTeHUU0- 
MeTpa P2, KoTopoe onpenenneT BenurnHy n3- 
M ~ ~ R ~ M O G  eMKOCTn. 

n m a ~ u e  w3~epmens~oro npdopa MoxeT 
6bl~b OT 9 B OKKYMynmOpO HnH OnOnTepO nepe- 
MeHHOrO TOKO. 





la 
'QO~MUUW~E)IE XlqHHaU 

-rnlswodu x~dolora~ lo 
131~DhUU10 OHqUalUhDHE 

aH DHOEDUDUU o~udurn 
'ru~ahaar, urhol daw~od 
'~~JoH~~HUU 'D$D~JOUUU~ h 
-30 ~UOH~U~~UQUQ~~ WOlE 

ud~ 'KUH~X~~UDH oJa Aw 
-do+ ~LDU~U~DH OHXOW 

a~odrc OH 'UOXB ,( OH q10U 
-ou uowu3 ulna 'qdaual 

'arnquog axDU uuu 
g OOO[ UUHH~XB~UDH Udu 

AlOgDd OH 0~01Uh330d 

orghdl uu3a axow 'aol 
-~awudau3r€ xlquodu am 
oHmeraUo g OO& auHax 
-~UDH aamaDlHU ~UDWU~ 

~~I~HED~~OOUUU ~(~L~DUE 
-03 WOg03OU3 WR~~O~U 

wurol.o.1 'DYOI WO~~UAU 
-wu wur~odr a3laoxad 

 ED^ HO '~nghdl MMHDJUX 

-0E LWHOX~~UDH IaDJUUOU 

~~O~D~H~UHO~WOHH~H~U 
-ao3uou o~quauuodou OH 

~UH~XM~UDH DUJOr  ED^ 
vUlM3g 'ISUWDU ~OQOHOaH 

au~ohdaw Awogoln OU OH 

-Uua undae~od vo~hodn 
- Ddoloda~a~ auelxjan 

.D@D~JOUUU~~O owax3 'D$D~JOUUH~~O U~ghdl MMHah01101uOU DWaXJ MDHXOWEOB DHDEOI 

IDHHlhH0)IDE 13100hhU0~ -0U an~hmd OH 'U)19hdlJhd>0~ uuah ql~dngo~ OHXOW AUOHD U 

uraodu~ko$ odolauhad trMHaHOloll0 WDHUWOUu 'WDX~~J 'hUolon 'G~U~~DQ~~JDH laAeu 
aquah 3 u nuwou ~OQOHO -la81003 ~d~qlrn aurDr '1u~auaUadu0 amou ~ttualuUoa~uodu OJ 

-aH odoloda~a~ 10 Mrldaa -0Hl3aaEUaH MUaUOW W3 L orghdl UUhUUDH a DUlqg D~O~QD A 
 ED^ ~OHH~W~~E UDHJU3 .~u~ador3h U MUH 

a3laoUou autiaHomlo OJ -aHolollo wouodlrauc laAeulaeloo~ urgAdl a3Audor DH tqUoa 
-OH~UDIHOEU~OJ I~HMUDUU -Iqa auror '(qdbt~e aoelsUaw~c) qmuatfaduo OH~UO~EUB o~xow 
X OH '~UH~XM~UDH aOH O$O~JOUUU~~O argAdl OH ~~~UUUDH XU~~~MH~M~U U KMHQhMUXQ 

-'doxe IrxaoUou z3 do103 IqwaxJ UUQU~LO ud~ .urgAd~ ISUO~ISQ aumaAaulaaloo3 OH 

-HattHOY &adah D$D~JOU ~UH~XM~UDH XISWUUOXgOaH DhDUOU OlE - ~3lahgadlou Olh 'a39 

-uuh30 o~arngauodu auH .auHahamUou aa l~oudoe ~I~HXOWEOQ lao~outfadu (IUHDIU~~ 

-aHOlollO o~o~qu~ruldae -0rUUag) DIHUD] 'g 'MUHDBOE~UOU~H aa 9 ~WOHHDQO~~~~~HUDE 

~uuouu ), 611 VOHUO )I qWa U D$D~JOUUM~~O orghdl aodou a31aawu 3DQ h Uln3 



C npuxonoMneTa npumno ~ o m o x , y ~ ~ ~ ~  npe 
KP~CHOR noronoi, ~ o x o p p c b  BO asope aaropon- 
H o r o  nom, HO nare unu B cony. M noxe emu BOW 

p a c r o l c  He oKpyxeH 6ono~o~n, osepa~u unu BO- 

AHMMU KOHClnOMU, BePORTHee BCWO BO BPeMR 

Ba lue ro  ornblxa ~ a k y r o  ~ 0 3 0 ~ ~ U B b l e  H Kycavue 

KOMapU, q . 1 ~ 0 6 ~  nOnnOpTUTh 3TY UnUnnu~eCKylo 

KOpTUHy. 

M ~ e e ~ c n  MHOXeCTBO MeTOUOB U CpenCTB, C 

nOMOU(blo KOTOPUX MOXHO ne rKO U 3 6 0 B U ~ b -  

CR OT HalueCTBUR KOMCIPOB. L ( T O ~ M  nPenOT- 

BPOTUT~ wx n p o n u K H o B e H u e  B n o M e q e H n e  

~a sxone y c r a n a s n u s a l o T  y H n w o x u T e n u  3ne-  

KTpUqeCKUM TOKOM UnU ~ ~ ~ T P O ~ U O ~ ~ ~ T O B U M W  

nyqahnu. K o ~ a p b l  u npyrue HocewoMUe, npu- 
B n e q e H n w e  c s e T o M  naMnN,  n p o n e T o l o T  q e -  

pes sneKTpuqecKoe  none u noru6alo-r. non 
C ~ T K O ~  CKO~~UBCleTCR MaCCa MePTBMX HOCB- 

KOMUX, KOTOpUX ~eo6xonn~o  nepM0PUqeCKU 

y 6 u p a ~ b .  

M c n o n b 3 y ~  pocnunnloulue cnpeu unu nmn- 
U U e m  CnUpOnU, KOTOPUMM OWHb WCTO OTTOHR- 

KIT KOMOPOB, H e  crom 3 0 6 b l ~ m b ,  90 OHM He 6e- 
30nOCHbl LW93nOpOBbR nonei. 

CTOUT 30MeTWTb, qTO MHOrUe C(3 nepeqUC- 

neHHblX MeTOnOB n03BO~RloT CnpOBlmbol C HOCe- 

KOMUMU B IlOMeLqeHHU, HO He M O V  ~~#Y?KTWBHO 

UCnOnb3OBaTbCR HO OTKPblTOM B03RyXe. 

6.6poycac (A~rnun) p a 3 p o 6 o ~ a n  y n b ~ p a 3 8 y -  

KOBOe YCTPO~~CTBO LWR O T n ~ B D H H R  KOMOPOB, 

IlpclHRB BO BHUMOHUe TOT hKT, qTO 0 6 ~ ~ ~ 0  KY- 

COloTTOIlbKO XeHCKHe O C O ~ U  K O N P O B  B nePUOR 

BueeneHuR noToMcrsa. B  TO B p e M  COA~~KU crpe- 
m c ~  t136erm C~MLIOB u y n e ~ o f o ~  c Teppmopuu ,  

rne uMeloTcn ~OCTOTM, ucnycKaeMble CaMuaMu. 

Cornoc~o OAHUM ~ ~ ~ ~ U K O U ~ R M ,  rocro-ro, ucny- 
CKOeMCIR MYXCKUMM 0 ~ 0 6 9 ~ 1 . 1  KOMaPOB, HOXO- 

UUTCR B nUOll030He OT 20 A 0  25 K~U,  T.e. B ynbT- 

passy~oso~ nuanasoHe,  o c o r n a c H o  npym - B 

o6nocru OT 5 no 7 K~U,  3n.1 ~OCTOTU M o x e T  cnbl- 

LLIOT~ VenoBeqecKoe yxo. 
C/~CXO~R U3 BUllleCK03QHHO~O OBTOP co6pan 

npocroe ycrpoicr~o, a e M a  KoToporo  no~oaa- 
~a HO pncynlce. C x e ~ o  n o c r p o e H o  H a  6 a 3 e  

M ~ J ~ ~ T U B U ~ ~ O T O ~ ~  4047, p06OqaR .laCTOTa yCr0- 
HOBllUBOeTCR HOBeCHtJMU KOMnOHeHTaMU C1, R1 
u P 1. n o ~ e ~ u u o ~ e ~ p  P 1 n o 3 ~ 0 n ~ e ~  cner~a pery- 
nUpOBaTb 'iClffOTy. 



Ha pwc.1 n o ~ a s a ~ a  cxeMa cseTonnonHoro 
c~po6oc~ona MaR~no n e R ~ x a  (CLUA). YCT- 
PORCTBO COflepxMT T ~ K T O B M R  0x04 MAIN 
CLOCK MR nonow cn~xpo~u3npyioqero cnr- 
Hana n ~0epxRpKclR 6enb1k cseToAnou Ha 0~x0- 
ne. 3anepx~a M MMTeilbHOCTb CBeqeHHR CEeTa- 
flclOfl0 pen/nUpylOTCR n0TeHUMOMeTpaMM P1 M 

P2. B cxeMe npnMeHeH y~nsepcanb~uRcse~o- 
anon LED1 sene~oro cseTa nna nHnnKaqnn ~ o -  
nullnR BXOAHOrO CCITHOna, XOTR, KOTUQ CTPO~O-  

cKon p a 6 o ~ a e ~  e BMCOKHX VacToTax,   TOT cse- 
TOAUOA 6ecnoneje~. 

Ha sxon c~po6oc~ona nonaeTcfl nhnnynbc- 
HUG CMrHOn O M ~ ~ ~ I T Y ~ O R  5 B CI MMTellbHOCTbKI 
npn6nnsn~enbno 30 MKC OTTonnnsHoro Haco- 
Ca ~ B T O M O ~ U ~ R .  npn 3TOM nOTeHUMOMeTPOM 
P1 perynnpym spem eanepxKu scnNweK cse- 
TOUHOZIO s nnanaso~e OT 40 MKC no 2 MC, a 

nOTeHUltOMeTpOM P2 pen/nnp~TMKlenbHOClb 
CseqeHuR (nnn BC~NLLIKM) CseTonnona OT 15 MKC 

no 15 MC. 

nU0n D l  n KOHfleHCOTOp C106pa3ylo~ $ 0 ~ -  

MMPYloUYO 4enb. CKOPOCT~ POBPRAO KOHRBH- 

CaTOpa C1 ~ ~ ~ / ~ ! ~ ~ ~ O T ~ C T ~ ~ H O B K O R  nOTeHUCI- 
oMeTpa PI .  MHB~PTHPI/IOUIM~ Tpnrrep W ~ n r r a  
lClA oTcnexuBoeT yposeHb HanpaxeHna Ha 
KOHfleHCaTOpe C1. K ~ K  TOnbKO HclnpRXeHlle 
nocTnraeT HUBKO~O nopora Tpnrrepa ICl A, Ha 
ero suxone noasnReTcR B ~ I C O K M ~  ypoBeHb, KO- 
TOP~IA nepeflaeTcs Ha TOKTOB~IR B X O ~  D-~pnr- 
repa IC2. Ha BMxone Q ycTaHosnusaeTcn sbl- 
COKMR YPOBeHb. OTKPMB~~TCA flapnUHITOH0- 
BQR nap0 TpaH3UcTOpOE Q1 n Q~,ToK, npOTe- 
Kaloqni qepe3 Rp~n i  6en~R cBeToauou, sbl- 
susae~ ero csereclne. 

B 3T0 BPeMR KOHfleHCQTOP C2 3aPRXCleTCII, 



c~opocrb sap~ua perynnpyeTcR noTeHqnoMeT- 
POM P2. Korua HanpRxeHne Ha KoHuencaTope 
UocrnrHeT BepxHero nopora niiseprnpyoqero 
Tpnrrepa W ~ n r r a  IC1 B, vepe3 Tpurrep lClC 
npon3oRue~ c6poc D-~pnrrepa IC2 n Ha ero B ~ I -  

XOUe Q QCTOHOBHTCR B~ICOKHR YPOBeHb. TPOH- 
3llCTOpHOR nap0 3OKpblBOeTCR U 6 e n ~ k  CBeTO- 
unon racHeT. Uenb Tenepb rorosa K ApyroMy 
unmy. 

&on D2 06ecnern~oe~ n0n~blA pa3puu KOH- 

fleHCQTOp0 C2. 
Ha pnc.2 nOKO3OHbl nMOrpClMMbl npOUeC- 

COB. BXOUHOR TOKTOBM~ CnrHon HOnpRXeHUeM 
5 B c q0ff0~0fi 650 ru. BepxHnR K ~ U B O R  rpa4n- 
KO nOK03MBOeT HOnPRXeHWe Ha 6 e n 0 ~  CBeTO- 
anone, aouepm~a oKono 250 MKC (npn P1 - 
10%) n npouonmnTenbnocrb cse-ieHnn npn6nu- 
3HTenbHO 600 MKC (npu P2 - 75%). HHXHRR KPn- 
BOR nOKQ3blBOeT HOnpRXeHMe Ha BblXOne Q 
D-~pnrrepa IC2. 

Ha pnc.3 n o ~ a 3 a ~ u  nnarpoMMM c npyrnM 

BpeMeHeM 3auepm~n npn TOR xe MnTenbHoc- 
TII cBeqeHnR 6enoro cseronnona (pnc.2). HOBMA 
nepuop, pacnunetlnp Tonnnsa nepeKpbleaeT 
CneflyloUylo B C ~ M W K Y T O ~ ~ M B H O ~  CMBCH. B 30- 

BnCUMOCTM OT ~ O P C Y H K H  UHXeKTOpO MOXHO 

~06nlofl0Tb KOHeU OUHOR rann6posa~oR 
BcnblwKn ~ o n n n e ~ o i  cMecn n Horano upyroi. 

C~po6oc~on C H O ~ X ~ H  BMKnlo.laTeneM mu 
MrHoBeHHoro yeenureHnn nHTeHcneHom (c co- 
npoTnsneHueM R3 TOK qepe3 CBeTounou npn- 
6nn3n~enb~o 40 MA). npn HOXOTUM KHOnKM 
BOOST qepe~ napy napnn~r ro~a HO TPOH~H- 

cropax 2N2222 npoTeKaeT TOK npn6nn3n~enb- 
HO 400 MA, 1.e. nPO~O~XMTe~bHOe MCllOllb30- 
BOHWe BblWIlOqOTenR MOXeT IlpllBeCTkl K BMXORY 

n3 crpou 6enoro cseronuoua. 
Bpe~eHHble nHTepB0nbl MOXHO pOCC.lnTOTb, 

BOCnOnb3OBOBlLlUCb 40pMyJlofi: 
T=0,7xRxC, 

rue T - spem B CeKytiuax, R - conpoTnsneHne B 

oMax n C - eMKocrb B 4opauax. 





.. . -  
no8 OxBOTMBOeT nuono30~ OT 0 00 l o  6. E r n ~  6y- naeT Ha mOPU TpoH3umOpOB Q2 Qg. ToKuM 
neT npeeblwen nopor nonpnxenun, HonpuMep, Ha 
BXOne IN 1, TO O ~ ~ ~ O W O H H M ~  yCUnMTenb lCIA 06p030~van3ucr0p Q~ OTKPMfCBeTmCn 

po60~mb KaK noBT0pmenb HanpnXeHnn D4, Koro~MA n~~eKamT0Kn~u6nu- 
c nuonoM Dl B uenu 06pa~noR CBn3W. OY ICIB snrenb~o 5 MA, HO pe3nc~ope R j  nonaeT no- 
n lCIC ~CI~OTOIOT KOK nHBepTupyloque KoMna- npnxenne 11 B, r a p o m w  WOTPCIHJU~~OPM Q2 

Ha neyx uHsepcHMx ~ ~ ~ M ~ H T O X  M MOXHO no- 
crpom npocroA renepmop npMoyronbnMx UM- 
nynbcos. YOCTOTO reHepnpyeMblx nMnynbcoB sa- 

Ha PMWKe nOKCl30Ha CXeMO yHnBepCanb- 
noro renepmopo Ha MMC UM3561. B aasucu- 
MOCM OT KOMMylOquu BMBOnOB N 1 W N~MOXHO 
~bl6pOTb 3BYK onnot? 113 C u p .  

Ecnu N1 u N2 ne nonlcnloren~, 6yne~s~y rm 
nonuu&acan cupena. 

Ecnu N1 nonlcnlore~ K '+" nn-ranun, a N2 He 
nonmoren, 6yne~ 3 ~ y ~ m  noxopnan cupena. 

Ecnu N 1 nowloren K '0' nn-ronu8, a N2 He 
non~nlore~, 6y~eT3B)n(a~b CUpeHO CKOPOR n0- 
MU. 

Ernu N2 nonwore~ K *+' nmannn, a N1 He 
n o n w w ,  6 y f l m s ~ ~  OBTCMTHaR W€pt?Pb. 

BUCUT OT HoMnHanoB pe3ucropa n KoHfleHcaTo- 
1 I pa. 3. r a e ~  Illexuu) npennomnn n p n ~ e ~ m  B me- 

y-qO+ ") 

N2 
M 

10k 
T1 R 

M22 

KC237 UM3567 

i 

Me renepaTopa ~oiopesucrop (a. p~cyno~). 
nonnet?eitcrsue~ ocseqenun n3~enne~cn conpo- 
msnenue &~opesncropa, n3~enue~cn nocronn- 
non BpeMenu uenn u racToTa renepoTopa. EM- 
KOCTb KOHneHCQTOPO C1 MOXeT 6M~b OT 1 no 
100 HQ). Q ) O T O ~ ~ ~ H C T O P  R1 MOXHO 3OMeHUTb 
nOTeH~UOMeTpOM (0,5 MOM) bl TeMCOMblM n3Me- 
HnTb rOCTOTY BpvHYIO. Pe3nCT0p R2 COIlpOTnB- 
nenue~ 680 OM 06ecnerusae~ aaqnry. Hanpn- 
xe~ue  nu~a~nn OT 4,5 RO 9 B. 



M~orne KacceTHble npoMrpbleoTenn, npM- 

eMHUKM H nPYraR nOPTOTMBHOR a l l n a p a T y -  

pa nMTaloTCR OT HOnpnXeHHR 6 B. COMO~ 
n p o c T o e  M ~au6onee o r e a n n H o e  p e l u e H n e  

n p o 6 n e ~ b 1  IlOHUXeHMR HOnpflXeHHfl COCTO- 

UT B MCnOnb30BaHUU MHTerpUpOBaHHOrO CTCI- 
6 u n ~ 3 a ~ o p a  HanpRmeHun. K p o ~ e  6-sonb-  

TOBOR 1/IMC 7806 MOXHO TaKXe UCnOnb30- 

BaTb ~ - B O ~ ~ ~ T O B ~ O  (7805 MnM LM 309) H no- 
B ~ I C H T ~  ee B b l x o n H o e  H a n p m e H n e  c 
nOMOUblo n B p  nMOnOB, KaK nOKa30HO H a  
pMCyHKe. 

B 30BMCHMOCTM OTTMna MCnOnb3YeMtdXnM- 

OnOB, BblXOnHOe HanpnXeHMe 6yne~ M e X n y  

6 M 6,5 B. M a K ~ M ~ a n b ~ b l k  TOK H a  BblXOfle 

1 A. Bam~o ~ T O ~ M  PerynflTop uMen P.OC~OTO'I- 

HoepanMaTopHoeoxnaxneHMe. 
KOM~UHMPOBOHH~I~ n n e i e p b l  ( ~ ~ J ~ u o / K ~ c -  

cew) o r e H b  racro ~ p e 6 y t o ~  6onee B~ICOKO- 

ro HanpRXeHMfl7,5 B. 8 3TMX CnyraRX MOX- 

HO MCnOnb30BaTb 1/IMC 7808 MnM 7805 C 

reTblPbMfl nUOflCIMH, COeflMHeHHblMH nOCne- 

flOBClTenbH0 C 0 6 4 ~ ~  npOBOAOM. 

. . 

xo B nOMeUeHMM MnM AnR n p y r M X  uenei, H O C H H M ~ T ~ C ~ O ~ O A  M3fleulMflOCTYilHblXTO- 

M. 6er (OAP) p a 3 p a 6 o ~ a n  ynpaennoqee r e K  1-1 0 M e m y  p e 3 ~ c ~ o p a ~ c r  M cseTonMona- 

~CTPOACTBO H a  1/IMC tM3914, CXeMO KOTO- MM. Y C T C I H O B ~ ~ H H ~ I ~  YpOBeHb TeMnepaTypM 

poro n o ~ a 3 a ~ a  H a  pncynKe. B K a q e m e  uHnn4npyeTcn 6onee RPKMM CBereHMeM CO- 

IC~'(B~IB.  5). IAMC I C ~  c o n e p i c l ~  10 ~ o ~ n c i -  Mo~op se;;mnn~o~a s ~ n l o r a e ~ a  npM no- 
p a T o p o e ,  KoTopble p a 6 0 ~ a o ~  co m e u e H n -  cTnxeHMn onpenene~~o i  TeMnepaTypbl  w 
e M  1,2 B, y c r a H o e n e H u M  repes BMB. 8. K BU- BblKnloraeTcn, K o r u a  TeMnepaTypa n a n a e T  

BOnaM 1, 1 o... 18 IC2 IlOnKnlorleHbl CBeTOnM- HHXe B ~ I ~ P O H H O ~ O  YPOBHR. 
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O ~ T O U ~ O ~ R T O P  TlL300, C O J ~ ~ ~ X C I U U ~ ~  n B 0  

+OTO~UOAO, u c n o n b 3 y e ~ c n  B cxeMe (CM. pncy- 
HOK) C nO'ITU I ~uH~~~Ho? ~ ~ ~ ~ R o T o ' I H o ~ ?  XO- 

POKT~PUCTMKOA. O C O ~ ~ H H O C T ~  CXeMHOrO pe- 
UJeHtlR COCTOUT 8 0  BKnK)'IeHUU OnHOrO U3 C$0- 

TOnUOnOB B Uenb O ~ P O T H O A  CB113U y n p a e n e -  

Hun c s e T o n n o n o M .  Co B T o p o r o  +o~onnono 
CHMMO~TCR cnrnan w nonaeTcn  no suxon repes 
6 y 4 e p n b l A  KOCKOB. Q ) o T o ~ W O ~ M  UMeDT WneH- 

+12h 

+12Vn 

I 

0 

r e ~ e p a ~ o p  
~a LM3909 

Ha PHC~HK~ ~ O K O ~ O H O  a e M a  

re~epa~opa ~a MMC LM3909. 
re~epa~op  pa6o~ae~  B nuonaso- 
H e  p a n u o r o o o T  no 800 KTU npw 
~onpnme~uu nma~un 1,5 8. 

K a ~ y w ~ a  L1 HOMOTaHO HO HOP- 

MOnbHOM OHTeHHOM C $ € ~ P H T ~  AH- 

OMeTPOM 6 MM. C O ~ ~ ~ ~ X U T  125 
BUTKOB C OTBOaOM OT 40% 0 6 ~ 0 ~ -  
KU. Ko~ne~ccrrop C1 MOXeT UMeTb 

eMKOCTb 250-500 nQ). 
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