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K o ~ n a ~ i ~  Maxim Integrated 
I Products npenCTaBMna HOBME TeM- i 

n e p a ~ y p ~ ~ i  A O T ~ M K  MAX658 1, 
R K M ~  npCl!Jlo€ 3 ~ 0 q H i C T l o  *I O. 

A O T ~ M K  MAX6581 MOE c i ~  KO- 

H O ~ ~ B  ~MCTOHL@IHO~O KOHTpOnlo M R  

MOH~TOPHH~Y ASIC, FPGA, un i 
n n 0 T  3 n e K i n b K 0 ~ 0  ~ ~ ~ R H K O M M  ne- 
perpiey. K o x e ~  KaHan MOE ~6yno- 
BOHy KOMf leH~aJ lo  j$lR AOCRrHeHHR 

M O K C M M O ~ ~ H O ~  T O ~ H O C T ~ .  ~OB)~,FIKM 1 
TOMY, uo MAX6581 M ~ C ~ M T ~  s i c i ~  I 

K O H O ~ ~ B  B M M ~ P ~ ~ B O H H R  TeMflepOTy- 
1 

PM, one npw U~OMY BMMaraE nwue 
o n ~ i d  12c anpecw j$l~ ~ c i x  ~a~ania ,  
BOHO ~ O ~ B O ~ R E  P O ~ P O ~ H M K Y  3 0 -  

I 
OUCIflMTM M i c u e  H a  nn0T i  i 3HM3MTM 

I 
30rOnbHy BapTiCTb CMCTeMM. - I 

........ ...... ..---.1 
0 .4~~ H O B M ~ ~  AOTqMK ~AOTHM!? ' 

~ ~ M ~ H M T M  8 OKpeMMX f l a ~ q ~ ~ i ~  no- KOMneHCyE ~ O ~ O ~ M T H U ~  oflip. KpiMToro,  K O X H M ~  i3 Ce- 

KanbHoro  KOHTPOnK) T e M n e p a V p M  MM ~ M C T O H U ~ ~ H M X  K ~ H O ~ ~ B  M o x e  BMKopMCToByBaTMcfl 

a60 C ~ M  OAHOKaHanbHMX n a ~ q ~ ~ i ~  An9 B M M ~ P ~ ~ B O H H R  TeMnepaTypM flnOTM 3 BMKOPMC- 

f l ~ f l a ~ ~ i f i ~ o r o  KOHTpOnK), a ~ a ~ o x  TOHHRMAMCKPeTHOrO TpOH3MCTOpa B A~O~HOMY pexkl~i. 
B M M ~ P ~ ~ B O T M  TeMflepaTypy K p ~ f ~ a -  ~ O T Y M K  MAX658 1 npOUlo€ B LUMPOKOM~ ~ i 0 f l 0 3 0 ~ i  

DO ~OBH~LLIH~X CXeM 3 ~ H T ~ ~ ~ ~ B O H M M M  T e M W X V P :  BiA - 40 no + 125°C. T H ~  K o p n y c a  AaT- 

~ e p ~ o n i o n a ~ ~ .  TaKom MAX658 1 'IMK~ TQFN MO€ 24 BMBOflM, fi0r0 p03MipM 4 X 4 MM. 

LHW4100 - 6enble c s e p x n p w e  
CBeTOAHO&bl 
K O M ~ ~ H U R  Vishay Intertechnology Inc. HO- 

qOn0 BblnyCK 6enb1x CBepXRpKMX CBeTOflMOAOB 

H a  OCHOBe TeXHOnOrMM InGaN, BblnOnHeHHblX 

6 e 3 ~ ~ 4 ~ 3 H b l M  C ~ O C O ~ O M .  C ~ n a  CBeTa 

LHW4 100 COCTOBnReT 4500 ... 11250 M K ~  
(20 MA). CB~TOAMOA~I MMelOT nMCIMeTP 3 MM, 

BblnOnHeHbl B nn0CTMKOBOM KOpnyCe C nMH- 

3 0 i ,  yron o 6 3 o p a  KOTOPO~ cocrasnReT 223 .  
Kopnyc CBeTOAMOAOB 3 0 U M U e H  OT CTCITM- 

r e c K o r o  3 n e ~ ~ p u r e c r s a  no 2 KB. 
fl0 CTeneHM RPKOCTM HOBble CBeTOAMOAbl 

KOHKYPMPYloT C nOMnOMM HOKOnUBOHMFI, npM- 

MeHReMblMM AJlR fleKOPOTMBHOr0 OCBelUeHMR 

M nOACBeTKM. HOBOR CepMR CBeTOnMOflOB MO- 



OCO~~HHOCTH: MM~pO~Ou(~b~eperynf iTOpbI  - sb lmxoa rou*ocTbBb l -  

XOAHOrO HOnPRXeHMR 

~ a n p f i m e ~ ~ f i  c  n e p e c ~ p o l ~ o l  (0.~0; - r a p o ~ ~ c r p o B a ~ ~ t 4 G  Bbl- 

LP2950, LP2951 xon~oG TOK 100 MA; 
- OqeHb TOqHOR peQCnM- 

pow0 BMxonHoro tianpn- 
LP2950 M LP2951 - MMKPOMOUHble PerynRTOPM HOnpRXeHMR C OVeHb XeHMR (no 0,05%); 

MOnblMTOKOM nOKOR(75 MKA) M MOnblM nPRMMM IlOAeHMeM HOnpRXeHMR - OqeHb H M ~ K M G  TeMfle- 

(40 MB H a  H ~ ~ O ~ ~ L L I M X  HaTpY3KOX M 380 MB H a  TOKe 100 MA). PeryflR- p a ~ p ~ b l f i  KO~$$MUM~HT 

TOPbl LP2951 MMeloT IlepeCTpofilcy BblXOflHOrO HOflpRXeHMR B IlpeneJlOX BMXOAHOrO HOIlpRXeHMR 

OT 1,24 A 0  29 8. P e r y I l ~ T o p b l  LP2950 M ~ e l o T  ~ M K C M P O B O H H O ~  BbIXOfl- (1 00 ppm/C); 
H o e  HOflpRXeHMe (3,O; 3,34 5,O B), B 3TOMCflyqOe HOnpRXeHMe yKO3bl- - T p e 6 y e T  MMHHMaIlb- 

BaeTCR B 0 6 0 3 ~ a u e ~ u w  np~60p0, HanPMMep, LP2950-5.0. HOG eMKOCTM PJlR CTCI~M- 

nM30LplM; 

1 - 30l@4TO f l 0  BMXOAHO- 

MY T O K ~  M OT neperpeea. / Ha pHc.1 f lOKO3aHO 

HKUMOHOnbHaR CXeMO 

I $KpOCXeMM LP2950, HO / pblC.2 - C $ Y H K ~ M O H O ~ ~ ~ H ~ R  

i CXeMO MMKPOCXeMM 

TlON 

I 

LP295 1. 
MQKCHM~JI~HO 
~OflyCTHMble 
3HUYeHHII 
napamerpoa 
B x o n ~ o e  Hanps l xeHue  

1 OT -0,3 no +30 9. 
/ P a c c e ~ ~ ~ e  MOUHOCTM - 

Pnc.1 1 OrpOHM'IeHO BHYTPM. 

- n c l a n a s o ~  pa6orux 
I "OUT -----I T e M n e p a T y p  OT -40 A 0  

+I25 "C. 
Ha pbIc.3 n o ~ a 3 a ~ o  

BKJllo'IeHMe MMKPOCXeMM 

LP295 1 c pe rynuposa t iM-  

e M  BMXOAHOrO HOflpRXe- 

Hug. HHXHMG npenen B ~ I -  

XOAHOrO HOflpRXeHMR On- 

penenneTcR HonpRxeHn-  

e M  BHVpeHHerO OnOpHO- 
SEE A $ ~ ~ T I O N  r0 MCTO'IHMKO Vref = 

1,235 9. Y p a e ~ e n ~ e  nnsl 

BblXOAHOrO HOflpslXeHMR: 
TO CMOS 
OR TTL Vout = Vref(1 + R 1  /R2) 

+ IFBR1. 
B x o ~ ~ o f i  TOK no sxony 

o6pa~~of i  CBR3M FB 0 6 ~ -  
- - Pnc.2 HO c o c ~ a s n ~ e ~  20 HA. MCI- 



- - -- - - - - - - -- -- - --- - - - - 
HMMOnbHO n0nyCTM~b lk  TOK , 
HCIrPY3KC.1 1 MKA 30AOeT j 

+VIN 1 
B ~ ~ X H M ~  npenen nnR co- j I 

I lpOTMBneHMfl R2 = 1,2 1 
MOM. Ecnu H O ~ P ~ J K M  HeT, I v o u ~  
TO TOK m sxony  o6pa~~oA I 1.2- 3 0 V  - - 
CER3M EHOCMT IlOrpeWHOCTb ' 
2% fl0 EblXOnHOMy H a f l p l -  

xeHMto. Ecn~  Ebl6pOTb R2 = 
LP295 1 

100 KOM, TO   TO norpelu- **SHUTDOWN 3 
SD 

HOCTb YMeHbLLIMTCR 00 
I 

INPUT 

0,17%, HO npcc  TOM MMHH- I GND 

MOflbHbl~ B ~ ~ X O ~ H O ~  TOK CO- i - CfOBMT 12 MKA - 
B b l x o n ~ o k  W ~ M  MMKPO- I 

CXeMM MOXHO YMeHbWMTb 1 
~ C T ~ H O B K O ~ ~  KOHneHCOTO- 

pa n a p a n n e n b ~ o  P ~ ~ M C T O -  - -  
py R1 ( K ~ O M ~  EMXOnHOrO I Pmc.3 

K O H ~ ~ H C O T O ~ O ) .  f l p M  eM- 
-----A 

KOCTM 0,o 1 MKQ) B ~ I X O ~ H O ~ ~  1 
WYM YMeHbWOeTCR C 430 i 
MKB no 100 MKB 1 UNREGULATED 

H0 p M c . 4  nOKO3OHO 1 INPUT 

BKJllo'4eHMe PerynRTOpO 

i SUPERTEX 
LP295 1 NR n o n y q e ~ u s l  EM- - V P ~ Z C  

xonHoro  TOKO 1 A npw +HK- ; 
IN OUTPUT 

CMPOEOHHOM EblXOnHOM j 6 2 5 V f  1 %@ 
SENSE 

HOflpRXeHMM +5 B. b n  no- 
- VTAP 

Jly'4eHUfI C $ M K C M ~ O B O H H O ~ O  I LP295 1 

HOflpRXeHMR MCflOnb3yeT- 1 td FB OUT 
Cn B H Y ~ P ~ H H M ~  Pe3MCTME- I 
HMR n e n m e n b  ~ a n p ~ x e ~ M f l .  GND 
b 9  3TOr0 COenMHRlOT MeX- 1 1 MR 

2 kR 

ny co6ok 6 M 7 s b ~ e o n b ~  MM- 1 I 2400  pA 
KDOCXeMM M YCTOHOEflMEO- ! - 

x e H u e  AonxHo  6 b m  H e  Me- 

Hee  6,2 B. 
H0 pMc.5 nOKO3OHO 

~ ~ n l o r e ~ u e  perynmopa 
LP295 1 NR nonyqeHMR EM- 

XOnHOrO TOKO 300 MA flpM 

+HKCM~OEOHHOM E~IXO~HOM 

HanpRxeHuM +5 B. J$R E ~ I -  

XOflHOrO HOnpRXeHMFl +5 B 
BxonHoe HanpRxeHMe nonx- 
HO G ~ I T ~  He MeHee 5,75 B. 

UNREGULATED 
INPUT 

LP295 1 

SENSE 

5 0  mA TO 
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+VIM 
lOkd 

- 5  AUX. SHUTDOWN 3 ERROR 
50 PRE-SHUTWWN FLAG 

INPUT 
- 

LP2951 

"our ' 
GND FB 

EXTERNAL CIRCUIT 
PROTECTED FROM 

(V+ GOES OFF WHEN 

- - - - 
- 

PHC. 10 - 

npRXeHMR 6a~apew. E C ~ H  HanpRXeHMe 6 a ~ a p e ~  
ffan0 HMXe 6,2 B HanpFIXeHMe nORBnReTCR Ha HM- 
XHBM BbIXOne, eCnH MeHbWe 6,O B - Ha CpeAHeM 
BblXOne, eCnM MeHbLlJe 5,8 B - Ha BepXHeM (HO BCeX 
Tpex s~xonax). B nocnenHeM cnyrae oTKnloweT- 
CFI M BblXOnHOe HanpRXeHMe VOU~. f l o f l ~ p o k ~ a  
~ClllpR~e~Mk HHnMKaLp4H llpOM3BOnUTCR nOTeHUM- 
OMeTpOM R3. 

Eue OnHO CXeMa OTKJllo'4eHMR 6 o ~ o p e ~  noKO- 
3 a ~ a  Ha puc.9. O r ~ n l o r e ~ ~ e  ~ ~ O M ~ B O ~ M T C R  npu 
CHMXeHMH HOnpRXeHMR 6a~open no +5,5 B. npM 
3TOM UlMHa nHTaHMR IlClMSITM nO~Knlo~CteTCR K pe- 
sepe~ok 6a~apee. 

Ha PUC. 10 nOKa30Ha CXeMa OTKJlloreHMR nM- 
TaHMR npM neperpese BHewHero ycrpokcrsa. 
Ha BHelUHeM ycrpokcrse 3aKpenneH naTqMK TeM- 

. ,  . 
pa-rypa c p a 6 a ~ ~ s a ~ i i  cocraenne~ + 1 ~YC, msl 

naT'4MKa LM34 - +50"C. 
M H K ~ O C X ~ M O  LP2950 BblnyCKaeTCR B ~ - B M B O ~ -  

HOM KOPnYCe TO-92,a MMKpOCXeMa LP2951 - B 

Tpex BapMaHTaX: B 1 0-B~IBO~HMX KOpnYCOX MM- 
10 M WG 10 M B ~ - B ~ I B O ~ H O M  Kopnyce H8. 



LOOPN 1 XP 
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131 

Les 

vw SLC LJ 

- 
8NO9PZNA 

Ll 

'nla~ wanHax 
-ttduon Uou m~oxon nno non nDlleoUoalsa XRH 

-xAdon Eag a3Audon wo~~~aodnuo~n wonhnl 
-awda~ a orquo1 qlDeoEquou3n onxow Awaq 

.lauAg aH q1~10gDd DWaXD ahDHH 
'o~qu~nunhnndu OLE .DUOW o~onuonU atfoxlqa 
DH ~do1~D~aUnon oJatnoloanxouJD anauhlo 
DH aHHDWHHB alnl~dgo '(L~OYS) g S+ HUn 
(9~03s) g &'c+ la~aN1~g~dna uwax~odnnw 
dolttuhad OJaH EM .~wax30dnnw L AUOQAB N ttD 

-1aDholLNvO~ 8 [+ WanHahDHE WUHqUDWnDXDW 
3 annaxttdu~~ aowahdnuhada~ OLE '(9 ow 
-wDd~ontf) D~OUUEHD~~ anonn DH ttn~axttdu 
-DH nn~odg laDBHXDUJ3 ~Fld010)l '@IW 022 

1 

olql3OXWa 13 d01~3~aWH01 HaholUX8 11 Dd0u 
-ncnodl anoun g .g 8 I+ axnn ttxnaonou MU 

alnwttduue annaxttduon DUJon 'tt~la~hatrna 11 
~OUMEHD~~ olh 'AWOI n tt~1nUoa~ annauaDdu,( 
'11 wodounsnodl wuaauou awax~odnnw on 
-quauu~dou WRHHaholUla lattua~duh ~O~D~DU 

-won Awamodnuw a y~nnaodng .(D DWWD~JDHU) 
pa-. 1 a ouow oJoHUonU lo annax~duon aon 
-nauwttduue aonuou laAoquou~n owax3 .on 
-DUUDg HUH D~O~DW~O~DHD~~ OJamolDXnHOU 
ognu-o~onm LtuHoaocquouDn Eag (~~08s) g S+ 
nun (9co)~s) g c'c+ auoxue on 1olDanhauDago 
n olnnaxttduon Awoaala~ Awonnauwttdu~e 
n owttdu tt~q~nhaunUou IOIIUO~EOU xa~adns 
UW~H+ X&OyS ttnnaxttdu~n ~d0ltt~A~ad 



BO MHOfMX nOMOX XMTeJlM nOJlb3YOTCR KY- 

XOHHblMM BblTRXKOMM. MX YCTOHOBJlMBOOT 

HOA rO30BblMM MJlM 3JleKTPM'ieCKMMM nnMT0- 

MU ,IlJlR YcTpOHeHMR 3OflOXOB, 3OrO3OBOHHO- 

CTM M YMeHbLLleHMR BJlOXHOCTM ~ O M ~ W ~ H M ~  

BO BPeMR nPMrOTOBJleHMR nMqM. HO 4 0 ~ 0 J l b -  

HO '4OcTO ~ $ $ ~ K T M B H O C T ~  AOMOBblX BblTRXe- 

K MCllOJlb3YeTCR H e  nOJlHOCTbK), B OCHOBHOM 

M3-30 HeCBOeBpeMeHHOrO BKJllocleHMR M Bbl- 

KJllo'4eHMR. 

A. K H ~ W  ( n o n b ~ a )  paspa6o~an ycrpokcr- 
00, npeflHO3HO'ieHHOe N R  OBTOMOTM'ieCKO- 

ro ynpaeneHuR pa6o~oR K ~ O H H O ~  B~ITRXKM. 

Ha P H C y H K e  nOKO3OHO CXeMO KOHTpOnJle- 

PO nBMrOTeJlR BblTRXKM. B KO'ieCT'Be AOT'4MKOB 

TeMnepOTypbl  MCnOJlb3YK)TCR TePMOPe3MC- 

TOPbl. nepBb lR M3 HMX R t l  pO3MeqOK)T no4 
K~XOHHOR B ~ I T R X K O ~  MnM HOA KYXOHHO~ nnM- 

TOR. Ef0 30AOHMe - BblRBneHMe BKnlo'ieHMR 

KOH$OPOK K Y X O H H O ~  nJlMTbl, CBR30HHOe C 

HO'iOnOM MJlM OKOH'iOHMeM npMrOTOBJleHMR 

n c l q u .  

B~opoR ACIT'iMK Rt2 p O C n O J l O f O O T  H a  

HeKOTOPOM PCICCTORHMMM OT flOT'4MKO R t l  . 
TOKMM 0 6 p 0 3 0 ~ ,  eCnM HO 0 6 0 ~ ~  nCIT'iMK0X 

npMCyTCTByeT n p M 6 J l ~ 3 M ~ e J l b ~ 0  OAMHOKOBOR 

TeMnepaTypa ,  pene H e  c p a 6 a ~ b 1 ~ a e ~ ,  M ~ y -  

XOHHOR BblTslXKO H e  ~ O ~ O T O ~ T .  

C x e ~ a  n o c r p o e H a  HO o c H o s e  A B ~ X T ~ O H -  

3MCTOpHOrO TpMfrepO W ~ m a ,  BblnOJlHeHHO- 

r0 H a  TpOH3MCXOpOX m1, m2, M pe3MCTOpOX 

R 1  ... R4. XOTR TeMnepaTypa  HO 06o~xna~ ' i~ -  
KOX M3MeHReTCfl nJlOBH0, HO, 6 n a r o n a p s l  rM- 

CTepe3MCy, pene 6 y n e ~  BKJllo'iOTbCR M Bbl- 

~ n l o r a ~ b c ~  npM neyx P O ~ H ~ I X  TeMnepaTypax .  

30 pO3HOCTb 6yne~ TeM MeHbWe, l l eM 6yne~ 
MeHbll le HOMMHOJl pe3MCTOpO R3, C f lOMOUbO 

KOTOpOfO MOXHO M3MeHRTb UMPMHY rMCTepe- 

3MCO. C T ~ H ~ O ~ T H O R  BeJlM'iMHO COnpOTMBJle- 

HMR pe3MCTOpO R3 COCTOBJlReT 56 OM. 3 ~ 0 -  
'4MTeJlbHOe YMeHbUJeHMe ~ 0 n p 0 ~ M B J l e ~ M R b y -  

n e T  nPMBOnMTb K 'iOCTOMY BKJlIO'ieHMO-Bbl- 

KnlolleHMO BblTRXKM. C npyr0k CrOPOHbl, 3HO- 

'4MTeJlbHOe YBenM'ieHMe COnpOTMBJleHMR npM- 

B e A e T  K HeB03MOXHOCTM BKJlO'ieHMR 

yc-rpoicrsa. 
Tennosa~ MHeP~MOHHOCrb AOT'IMKOB FIB- 

JlReTCR ~ P M ' ~ M H O ~  3 0 n 0 3 ~ O f l O f O  yflpOBJleHMR 

B ~ I T ~ X K O ~ .  B Pe3YJlbTOTe 3TOr0 BbITRXKO H e  

BKJl0'4OeTCR CpO3Y IlOCJle 3OXMfOHMR KOH- 

$ 0 ~ 0 ~  MnM BWIIO'ieHMR 3JleKTpOnnMTb1, 0 C 

30n03nblBOHMeM B HeCKOJlbKO AeCRTKOB Ce- 

KYHA MflM MMHF. B b l ~ J l O ' 4 e ~ M e  nPOMCXOnMT 

CnYCTR HeCKOJlbKO M M H F  nOCJle OKOHlrOHMR 



IlpMrOTOBneHMR nMUM, TeM CQMblM n03BOflRR 

n y q w e  y n a n u T b  0 6 p a 3 0 ~ a s w ~ e c ~  ram M 

BOAH~IR nap M3 IlOMeUeHMR. 

K O H ~ ~ H C O T O ~  C1 TOKXe cnoco6c~sye~ 
3aTR~HBOHMlo flpOL(eCC0 BKfllO'4eHMR HflM Bbl- 

W I I O ~ ~ H M R  B~ITRXKH M n p e n o T s p a u a e T  sos- 
MOXHble flOMeXM H a  flOTqMKOX. CB~TO~HOA 
VD1 B b l l l ~ J l ~ R e ~  neoR~ylo POJlb: C B e M  RpKO, 

Korna  ycrpoAmo H a x o n m a  B p e x H M e  OXM- 

CIOHHR ( M c ~ ~ o J ~ H M T ~ ~ ~ ~ H o ~  pene BblKJllocle~o), 

H c8ei-m c n a 6 b l ~  CBeqeHMeM BO B p e m  pa60 
Tbl BblTRXKM. 

T p e 6 o s a ~ ~ ~  K f lOpOMeTpOM MCrOrHMKO 

IlMTOHMR Y KOHTpOJlJlepO H e  BMCOKM. B CBR3M 

C 3THM CXeMO MCTO'4HMKO nMTOHMR 3Ha'lM- 

TenbHO y f l p O U e H 0 .  Kpo~e  MOJlOMOUHOrO 

HMe H a  BTOPM'~HOR O ~ M O T K ~  TPQHC~OPMC~TO- 

pa nOJlXH0 6 b l ~ b  nOCTOTO'4HblM AflR BKJlOqe- 

HMR pene (o~ono 16 B). 
A O T ' ~ M K  R t l  flPMflOMBOloT K nBYX)I<MnbHOMY 

M3OflMpOBOHHOMy IlpOBOJJy ( ~ O B O ~ ~ ~ H O  TOH- 

KOM~)  ~ M H O R  6onee MeTpa.  

H O C T ~ O ~ ~ K ~  KOHTpOf lnepO HO'-lMHCltOT C 

BKJllo'ieHMR KOH~OPOK. %?pe3 HeCKOnbKO ne- 
CRTKOB CeKyHn MnM MMHYT, KOrnO f l p 0 ~ 3 0 R n e T  

nporpes ~osnyxa Hap, K~XOHHOR nnu~oii, ne- 
P e M e U a l o T  PblqQr flBMXK0 tlOTeHL(MOMeTp0 

TOK, q ~ 0 6 b l  flpOM30UmO BKJlIOqeHHe KYXOHHO~ 

B~ITRXKH (npn  TOM c e ~ e ~ o f i  ~ b ~ ~ n l o r a ~ e n b  

BbITRXKM AOJlXeH 6 b l ~ b  BKJl0'4eH). BO BpeMR 

HOCTPORKH H TeCTHPOBCIHMfl KOHneHCOTOP 

C1 MOXHO H e  BflOHBaTb B O(eMY, HOMHHOJlbl 

T ~ O H C ~ O ~ M O T O ~ O  MCTOclHHK flMTQHHR CO- OCTOJlbHMX 3JleMeHTOB CXeMbl H e  KPHTHqHbl. 

n e p X M T  B b l f l p R ~ M ~ e f l b ~ M ~  nHOn VD2 (B PO- M o x ~ o  MCflOJlb3OBOTb TePMOPe3HCTOPM 

JlM O ~ H O f l O J l ~ f l e p H O ~ H O ~ O  Bb l f lpR~M~eJ lR)  M MeHblLlerO COflpOTMBIleHMR M COOTBeTCTBeH- 

~ M f l b ~ ~ ~ l o ~ ~ k  KOHAeHCOTOP C2. Hanpuxe- HO YBeJlM'iHTb eMKOCTb KOHneHCOTOpO Cl . 

. . 

3 n e K m p  e m H b g x IOT xopomne aKycrnuecrne xapar re -  
pncrnKn, npeeoaonnu lne  no MnornM 

m a u ~ p o ~ o ~ o e  n a p o ~ e ~ p a ~  MHKPO+OHH m ~ a ~ n q e -  
cKHe n eMKomble. b u  nonKnloqenun 

Bxony ycnnurenn Ha 
3 n e K T p e ~ ~ b l k  MWK- 

MO PO+OH x e ~ n e  nonaTb n n ~ a ~ n n  H ~ O ~ X O ~ H -  Hanpn- OT 

3no 16 9. 
Ha pnc.1 nora- 

sono npocrylo cxe- 
MY flOflKnlO'ieHMR 

neyxsbl~oatioro 3 n e  
KTPeTHOrO MHKPO- 
+ona, a na puc.2 
n o ~ a 3 a ~ a  c x e M a  

BMBOAHOrO 3neKT- 
nO~KJlloL(eHHR TpeX- 

PeTHOrO MHKPO$O- 

4,,R.:$m,.15: a + 

~ O M K X  16B B~IXOA 

47 ... 2 2 0 ~  ' - 
Pnc. 1 

S1 

+ 
K> 

+ C1 10 ... 100~1 B 
- ==x 16B 

(3 ... 15 B) 
> 

- 7.  Kopnyc MMKPO- 
BLIXOA ona B c e r n a  c o -  1 enwen c ero oTpn- 

47 ... 2 2 0 ~  UOTeJlbHblM BUBO- 
Pnc.2 I &OM. 

.I 

rn 



C x e ~ a  pasp~ea uenn, n o ~ a 3 a ~ ~ a ~  H a  p~c.1,  o n u c a H a  B 

X y p H a n e  EDN Europe.  OH^ MMeeT 6 CBOeM CocTaBe TOnbKO He- 

nOpOrHe KOMflOHeHTbl, OTBerlaeT 3 0  30UMTY M no HOflpRXeHMO 

H I lO  TOKY. OCHOBHMM 3neMeHTOM CXeMbl flBnReTCSI 0 2  - T O L ( H ~ I ~ ~  

n e p e c ~ p a n s a e ~ b ~ f i  perynmop HanpRxeHMn, K O T O P M ~ ~  o6ecne- 
rMsaeT  o n o p H o e  ~ a n p s l x e ~ ~ e .  

Ha p~c.2 flOKO3aH y f l p o u e ~ ~ b l f i  BMn ZR43 1 BMeCTe C nMOnOM 

D l .  H a n p ~ r n e ~ ~ e ,  n o n s n m o q e e c q  H a  o n o p ~ o ~  sxone (REFER- 
ENCE), CpaBHHBaeTCR C HaflpRXeHMeM BHyTpeHHerO OnOpHOrO 

MCTO'iHMKCI, Vref, 0 6 b l q ~ 0  2,5 B. B BblKJlO'leHHOM COCTOI1HMM, KOT- 

na H a  OflOpHOM BXOne 0 B, B ~ I X O ~ ~ H O ~ ~  TPClH3MCTOP BblKnO'leH M 

TOK KaTOAa MeHee  0,l MKA. K ~ K  TOnbKO HaflpslXeHMe OllOpHO- 

ro sxona nocTuraeT  Vref, K O T O ~ H ~ I ~  TOK cnerKa  yeenMlrMsaeTc9, 

a Korna  HanpRmeHne o n o p H o r o  s x o n a  n p e s b l u a e T  Vref, npn6op 
flOnHOCTbO BKJlO'KleTCR H HOnpRXeHMe H a  KaTOfle IlOflOeT npM- 

M e p H 0  A 0  2 B. ~ P M  TQKUX YCnOBMSIX MMfleflaHC M e X A y  KaTOnOM 

f l p M  HOPManbHblX p a 6 o r n x  

YCnOBMRX euxon~oR TpaH3MC- ' 

TOP D2 BMKnOCleH M 3ClTBOp 

BblXOflHOrO P - K ~ H ~ J ~ ~ H o ~ o  
MOSFET ~ p a ~ s ~ c ~ o p a  Q 4  
flMTaeTCR OT pe3MCTOpa R9. 
C n e n o s a ~ e n b ~ o ,  Q 4  n o n H o -  

CTbO BKJlO'ieH, pO3BMBOeT TOK 

HCITPY3KM Ilood, K O T O P ~ I ~ ~  Te- 

IlOCKOJlbKY ~ C ~ ~ O - ~ M M T T ~ ~ H O ~  

HanpslmeHHe Q 2  p a s H o  U63= 

lload X R6. ~ P M  HOPManbHOM 

TOKe HOrPY3KM U 6 3  0,6 B M 

M e H e e  TPaH3MCTOP Q 2  BM- 

  no re^ M H e  s n m e T  H a  Ha-  

Pnc. 1 I 



npnxeHue nenuTenn R3, R4. noc~onb~y  exon- 
H O C ~  TOK D2 Menee 1 MKA, nanenne nanpnxe- 

nnn Ha pe3nc~ope R5 ~ e s ~ a r l u ~ e n b ~ o e  n Ha 
o n o p ~ o ~  sxone HanpnxeHwe paeno nanpn- 

x e ~ n o  Ha pe3nc~ope R4. 
B cnyrae neperpy3~n no T O K ~ ,  Korna lload 

npeaMluaeT ~ a ~ c n ~ a n b ~ y o  nonycrn~yo senn- 
WHY, yeennrenne nanennn Hanpnxennn Ha 

pe3nc~ope R6 npneonw K BKnorenno Tpan- 
sncropa Q2. Hanp~xenne Ha pesncrope R4 
npkl 3TOM YCTpeMnReTCfl K HOnpRXeHnK) nllT0- 

HHR, npH3TOM KQTOnHOe HOflpRXeHHe Ha D2 
IlClflOeT IlpHMepHO no 2 B. Buxon~ofi TpOH3H- 

crop D2 nornoulaeT TOK repe3 pe3nc~opu R7 
M R8, npn  TOM Ha T P ~ H ~ U C T O P ~  Q3 nomnn- 
eTCR CMellp2HHe OH OTKPblBOeTCR. L(epe3 

T P ~ H ~ H C T O P  Q3 nanpnxenue Ha s a ~ ~ o ~ e ' Q 4  
npn6nnxae~c~ K ~ a n p n x e ~ u o  nn~a~nn,  n Q4 
3OKpMBOeTCn. B TO Xe BpeMn TPOH3HCTOP Q3 
qepes nnon D l  nonaeT TOK Ha pe~nc~op  R4, 
HanpnxeHne Ha  KOTOPOM + U K C M ~ ~ ~ T C R  6nn3- 

KHM K HanpnxeHno IlllTOHnR 6e3 Tpai+3nCTO- 

pa Q2, K O T O P ~ I ~ ~  30flHpOeTCR BBnny OTCYTCT- 

Bnn TOKO 6 pe3nc~ope R6. 3 ~ 0  CocronHne c 
0 6 e c ~ o r e ~ ~ o C i  ~ a f p ~ 3 ~ 0 f i  C$HKCHPY~TCR A0 

BMelllOTenbCTBO nOnb30BOTenR. 

B CnyWe ~OBblWeHHOrO HOflpRXeHclR Ha MC- 

TOclHHKe flUTOHClR CXeMO pO3pMBO UeflH TOKXe 

pearnpyeT. Korna TOK ~ a r p y ~ ~ n  HaxonnTcn B 

HopManbHblx npenenax n Q2 amnoreti, Benn- 
rlnna nanpnxennn nnTaHnn OnpenenneT Ha- 

npnxeHne Ha nenmene R3, R4, KOTOPMC~ onpe- 
nenneT Hanpnxetine Ha o n o p ~ o ~  sxone. flpn 
noBMlueHun Hanpnxetinn nnTaHnn nanpnxe- 
Hne Ha R4 npeeMwaeT 2,5 B, n e~xonnoR Tpan- 
3HCTOP D2 BKnlOClOeTCR. CHOBO BKJliQrOeTCR 

TPOH3HCTOP Q3, OTKnloWYeTCR B ~ I X O ~ ~ H O ~ ~  TpOH- 

3MCTOp Q4 n HOrpy3KO H3OnnpyeTCR OT nOBM- 

UleHHOrO HOflpRXeHHR ~llTOHclR. 

B O ~ O H X  Cn~WRX nOnb3OBOTeflb MOXeT CHO- 

Ba BKnIOCIMTb HCIfPY3KY, Haxas KHoflKY RESET. 
0'4eHb WCTO ~OflOnClloTCR TOKMe THnM Harpy- 

30K, KOTOpMe BHarOne T ~ ~ ~ Y K J T  6onb~uok TOK 

(MOTOPM, naMnw HaKannBannn n np.). ' i~o6u 
cxeMa cpasy xe  He oTKnornna ~arpy3~y,  He- 

o6xonn~o s a ~ e m n ~ b  HopacTaHne nanpnxe- 

Hnn Ha onopHoM Bxone. P.J-I~ 3~0ro Ha O ~ O P H U ~  
. BXOn yCTOHOBnclBaloT KOHneHCaTOp C2. HO 

3T0 OBTOMOTHqeCKM flPUBOflnT K TOMY, qTO npH 
neperpys~e no T O K ~  M ~ a n p ~ x e ~ n o  cxeMa 6y- 
neT C ~ O ~ O T ~ I B O T ~  Mennenno. 

K O M ~ O H ~ H T ~ I  C1, R1, R2 n TPOHJUCTOP Q1 

CATHODE 

? 

6 
ANODE Pnc.2 

06ecnernsao~ anbTepHaTnenoe peweclne. 
npn s~noqennn ncrorHnKa nmannn Konnetica- 
TOP C1 30PRXOeTCI1 H er0 TOK 30pRnKH OTKPM- 

BOeT TPOH3HCTOP Q 1. ~ P H  3TOM Ha OnOPHOM 

sxone +u~cnpye~cn nanpnxenne, 6nn3~oe K ~ y -  
no, npnMepHo Ha 400 MC. 30 3TO BpeMR 60nb- 

W O ~  ~ Y C K O B O ~ ~  TOK 30KOH'-tMTCR, IlOCne 30pflnO 

KOHneHCOTOpO C1 TPaH3HCTOP Q 1 OTKnIOClO- 

e-rcn, n cxeMa nepexonnT B O ~ M ~ ~ H M R  pexuM. 

B HopManbnoM pexnMe caMa aeMa pas- 
puea uenn ToKa nown He no~pe6nne~, no- 
CKOnbKY TpOH3nffOpbl G) 1 -Q3 H perynnTop D2 
3aKpblTbl. 

ne~ann. Tpa~3nc~opu Q1 -Q3 06ur~ue Ma- 

noMoulnble. Moq~uCi noneeoA ~ p a ~ 3 n c ~ o p  

Q4 non6npae~cn no ~ p e 6 y e ~ o ~ y  T O K ~  Ha- 

rpy3~n.  HOP. D l  - n106oA ~ano~ou(~uCi .  CTO- 
~ H ~ H T P O H M  D3 n D4 flonxnu 3auln~n~b pery- 
nmop D2 B cnywe su6pocoe nanpnxennn. 

Ha perynn-rop D2 ~eo6xonn~o 06pa~n~b OCO- 

60e BtinManne. Ta~ne perynnTopu sunycra- 
KIT PCl3nH'IHMe npOH3BOnllTenH, H He  BCe OHM 

HMeloT OAHHOKOBble nOpOMeTpM. Hanpn~ep, 
cpaeHeHne perynnTopoe TL431 CLP +npw 
Texas Instruments n ZR431CL +HPMM Zetex 

nOKO3blBOeT, ClTO U3MeHeHHe HOflPRXeHMR Ha 

o n o p ~ o ~  exone OT 2,2 no 2,45 B npnBonnT K 

P O T  KOTOnHOrO TOKO OT 220 no 380 MKA JU~R 
TL43 1 CLP n OT 23 no 28 MKA Ann ZR431 CL 
(pasnnrne 6onee, reM B 10 pas!). f l o s ~ o ~ y  
nnn Kaxnoro n3 BapnaHToB HYXHM pa3nnr~ue 

pe3n~~opu  R7 n R8. 
Cxe~bl p03pblBa UenM HMelOT 60nbwoe IlpOK- 

TurecKoe npnMeHenne, o c o 6 e ~ ~ o  B OBTOMO- 

6nnb~blx CCICTeMOX. 



I / ~ H o ~ ~ o  p a 3 p a 6 0 ~ r ~ ~ y  MOXeT f lo~af l06MTbcFI  CXeMO T O ~ M ~ ~ O  

W f l  BblWIOCleHMR 3JleKTPOHHblX YCTPO~CTB ( ~ C I f l p M ~ e p ,  LC AMC- 

flJleFI) f l O U l e  3 O ~ O H H O r O  f lPOMeXYTK0 BpeMeHH. 

I/lcnoJlb3yFI T O R M ~ ~  H a  I/lC 555, MOXHO JlerKO reHepMpOBOTb 

MMflyJlbCbl C KOPOTKMMM BPeMeHHblMM MHTepBOJlaMM. HO eUlM Hy- 

X e H  T o G M ~ ~ ,  OTKJJO~OOUUR y f f p o f i C T B 0  H a  HeCKOJlbKO MMHYr HflM 

AOJ lb lue  flpMfleTCR YBeflM'iMBaTb eMKOCTb K O H ~ e H C a T O p O  

~ p e ~ F I 3 0 n a I O ~ e i  UenM. B ~ e n e ~ ~ e  KOHneHCOTOpa 6 o n b u o R  eM- 

KOCTM IlpMBeneT K flOrpeluHOCTRM MJlM H ~ Y C T O ~ ~ M B O C T M  p060Tb1 

CXeMbI. 

B TOKOM U l y q a e  JlyqLLle npMMeHMTb CXeMy ~ J M $ ~ O B O ~ O  C'ieTqM- 

I Pnc. 1 

r e H e p a T o p  c WMPOKMM 

,JJMOilO30HOM '-lOCTOT, KO- 

TOP~IR npocro u tianex- 
HO MOXeT reHepMpOBOTb 

OqeHb HM3KMe 't0CTOTbI. 

BHVP~HHMR 14-pa3pFIn- 

~ b l ! ?  AeJlMTeJlb neJlMT W- 
CTOTY r e H e p a T o p a  H a  

1 6,384, M flO3BOflFIeT no- 
Jly'iMTb NMHHble BpeMeH- 

Hble MHTepBOJlbl. 

MC, nOKa3aHHOFI H a  

PMC. 1 ) BblnOJlHFIeT POnb 

u~$posoro M Y ~ ~ T M B M -  

6pa~opa.  B MOMeHT 

BKJlOcleHMFI yCTp0GCTBa 

H a  B~IB .  Q 13 npwcy-rcr- 
ByeT H M ~ K M ;  YPOBeHb, 

0 3 ~ a r a 0 u u G  t i a q a n o  

B ~ ~ M ~ H H O ~  f lay3bl  (CM. 

pHc.2). BWIIO~O~TCR BHY- 

T ~ ~ H H M ~  reHepaT0p.  no- 
Cf le  TOTO, KClK CCleTqMK 

nocqn- rae ' r  ~ e o 6 x o n ~ -  
MOe KOJlM'4eCTBO MMflynb- 

COB H a  Bblxone MC, H a  

~ b 1 e . Q l 3  nORBMTCFI Bbl- 

C O K M ~  YPOBeHb.  ~ P M  
3TOM W p e 3  TPCIH3MCTOP 

T1 f l p 0 ~ 3 0 G n e T  BblKJltO- 

cleHMe BHyTpeHHero re- 
H e p a T o p a .  C x e ~ a  ocra- 
HeTCR B YCTOR'~MBOM CO- 

CTOFIHMM, nomepxmae- 
I --- -------A M a g  BblCOKMM YPOBHeM 

! ON TRIGGER TRGGER 1 ~a 6 a 3 e  TpaH3MCTOpa. 

TRIGGER 

H0BblG B ~ ~ M ~ H H O ~  MH- 

TepBOJl  OKTMBMPYeTCR 

f l0nCIqei  flOflOXMTeJlbH0- 

r0 MMfly f lbCO H a  BXOn 

Reset (B~IB.  1 2). M y n b ~ u -  

B M ~ ~ Q T O P  f l e p e K f l O q 0 -  



eTCR, M H a  BblXOAe Q nORBnReTCR H M ~ K M ~  - 'iOCTOTa BHyTpeHHerO r e H e p a T O p 0  

ypOBeHb, 3anyCKOeTCR HOBOR BpeMeHHaR f r e ~  = 1 /(2,5,R1 C1). 
n a y 3 a .  C X ~ M ~  CO~~CIHHOR C 3JleMeHTaMM R 1 = 220 

,&lM~eJlbHoCTb B ~ ~ M ~ H H O ~  nay3bl  PaCC'iM- KOM M C1 = 220 H@, B b I p a 6 a T b l B a e ~  B p e -  

TblBaeTCR no C$opMyJle: MeHHYlo flOy3y.QJlMTeJlbHOCTblo 16,5 MMH. H a  

(nay30  = 2"/ r r e ~ ,  eb laone  Q 13, racro~a ~ ~ y r p e ~ ~ e r o  r e ~ e -  
me n - H o M e p  eb lxona  Q (n = 3...13),  re^ P ~ T O P ~  P ~ B H ~  812 r ~ .  

Ha 6 a 3 e  MC TCA965 MOXHO M HA# K ~ T O P  Ha n pflm H  M fl c 0 6 p a ~ b  MHnMKaTop HOnPRXeHMR 

aKKyMyJlRTOpa, BOCflOJlb30BaB- 

~ B T O M O ~ M ~ ~ H O ~ O  
W M C ~  p e w e ~ ~ f i  O~HMM Siemens 13 npMMepoB Application cxeMHblx WR 

~ H M O G ,  KOrna nK3TYIOT MOP03bl MHOrMe BOnMTenM 

CTO~KMB~OTCR c npo6ne~ofi sanyc~a neMaTenR csoe- 
r0 ~ B T O M O ~ M R .  B TaKyO n0py 3Ha'iMTenbHO BO3paC- 

TaeT H a r p y 3 K a  H a  aB~0~06~1lbHblE CIKKYMYJlRTOP. Ec- 
JlM nOe3AKI-l HenpO~OJlXMTeJlbHble M aKKYMYJlRTOP He YC- 

neBaeT I lOnHOUbO 3CIPRnMTbCR M e W Y  3allYCKaMU ABH- 

raTeJl!7, r ~ 0 6 b l  H e  OKa3aTbCR B H ~ ~ P M R T H O ~ ?  CMTYCIQMM, 

HYXHO KOHTPOJlMPOBaTb COCTORHMe ~KKYMYJ~RTOPHOE 
6a~apeu I-l n p M  H ~ O ~ X O ~ ~ M M O C T M  flOfl3apRXaTb ee no- 
nOJlHMTeJlbH0 OT 3aPRAHOrO Y C T P O ~ ~ C T B ~ .  

n o ~ a 3 a ~ a  a e M a  I-lHnuKaTopa Ha-  

nps lxeHm,  nocrpoeHHas l  H a  nsyx- 
n O p O r O B O M  K O M n O p a T O p e  

TCA965. ~ O T ~ H ~ M O M ~ T ~ O M M  P 1 
M P2 s a n a ~ ~ c ~  noporu 1 1,5 B M 

14,5 B. 0 BblXOne HaIlpRXeHMR 3 0  

yKa3aHHble nOpCJrM CBM,QeTenbCTBy- 

eT cse' ieHue c o o ~ ~ e ~ ~ ~ e y l o u l e r o  
K p a c H o r o  cse-ronwona D2 MnM D3. 
E c n ~  HaflpRXeHMe aKKyMynRTOp0 

ynosneTBopMTenbHoe, TO ceeTMTcR 

s e n e ~ b l f i  ceeTonMon D 1. 



n e ~ e ~ ~ o p  n p ~ 6 n u x e ~ ~ ~ ,  ~ O K ~ ~ ~ H H M R  H a  

puc. 1, p 0 3 p 0 6 0 ~ 0 ~  c n e w a n M c r a M n  ~ H P M M  

Maxim. YcrpoR~~~o c o n e p x c l T  n p w o y r o n b -  

Hy lo  nnOCTMHY H3 ~ O J ~ ~ ~ H P O B O H H O T O  ETM-  

HOKCO pO3MepOM 10x1 0 CM, KOTOPOR RBnR- 

eTC3 o n ~ o i  06~nan~oR KOHneHCOTOpO. ~ P M -  
6 n ~ x a l o q ~ i i c ~  06beKT RBnReTCR BTOPO~ 06- 
K ~ o ~ ~ K o ;  KOH~eHCaTOpO, o 6 p a 3 y ~  KOHneHCO- 

TOP eMKOCTblO 2...5 no. 3~0  eMKOCTb yBenM- 

lrMsaeTcR no M e p e  n p ~ 6 n n x e ~ ~ ~  qenoBeKa. 

Me~on n p e o 6 p a 3 o ~ a ~ ~ ~  pOCCrORHHR no 
0 6 b e ~ ~ a  B ~ P O ~ O P ~ H O H O ~ b H O e  HOflpRXe- 

w e  MnnlocrpMpyeTcR ynpoqe~~oR cxe~oi i  
(p~c.2)~ KOTOPOR nPOM3BOAUT TeMflepOTyp- 

HYO KOMneHCOUMlo. Ha BXOn CXeMbl PHC.~ 

(a CflenOBOTenbHO, M PHC.~) flOCTyflOeT Cur- 

HOJl f l p R ~ o y r o n b ~ 0 R  $OPM~I ~ O C T O T O ~  1 M r U .  

 TOT CMTHOn fl0 pMc.2 HOnpRMylo flpHKn0nbl- 

BOeTCR K HMXHeMy BblBOny 3neMeHTO XOR 
IC2 ( ~ K n o ~ a t o q e e - 1 / 1 J l k l ) .  Te xe MMnynb- 

Cbl, 30nePXOHHble UenbO R1 C1, BOCCTOHOB- 

nMBOloTCR KOMflOpOTOpOM IC1 (pHc.2) M npH- 

KnOflblBOloTcR K BePXHeMY BblBOnY 3neMeHTa 

XOR IC2. Ha BblXOne 3neMeHTO MMeeTCR 

u e n b  R4C2, n p e e p a q a l o q a R  u ~ n y n b c ~  B 

HanpRxeHMe, n p o n o p u c l o H a n b H o e  nMcra t i -  

UMM. DHT~~~HOCT~  HMflynbCa H a  BblXOne 3ne- 

MeHTO IC2 f lpO~OpUMOHanbH0 CyMMe 3 0 -  

AepXKM R l  C l  M 3OnepXKM KOMflOpCYTOpO. 

Ha pMc.1 flOKO3aH0, qT0 30flepXKO KOMnO- 

POTOP0 lCl A KOMfleHCMpyeTCR BBeneHMeM 

BTOpOrO KOMflOpOTOpO IC1 B C TOKMM X e  

BpeMeHeM 3OnepXKM, T.e. no 0 6 0 ~ ~  BXO- 

flOM 3neMeHTO XOR 3anepXKM KOM~OpOTO- 

POB KOMfleHCMpyloTCR. 

EMKOCT~ 30nePKKM H a  PMC. 1 COCTOUT H3 

eMKOCrM KOHfleHCOTOPO C1 33 n@, eMKOC- 

TM KOOKCMOnbHOrO K C I ~ ~ ~ R  (er0 15 CM AOloT 

eMKOCTb 15 no )  U eMKOCrM OHTeHHbI, KOTO- 

POR 3OpRXOeTCR no HOnpRXeHMR +5 B q e p e 3  

pesncrop R5 H a  n o n o x m e n b ~ o i  n o n p o n H e  

B x o n H o r o  n p n M o y r o n b H o r o  cnrHana.  Korna 
~ o 3 n e  AeTeKTOpO HeT o6be~~a,  o6qan eM- 

KOCfb COCTOBnReT 48 fl@ M nOeT 3OnepXKy 

16,5 HC H a  BepXHeM BMBOne 3neMeHTO XOR. 
EUlM B 15 CM OT AeTeKTOPO IlOMeCTHTb PYKY, 

TO eMKOCTb B03pOCTeT no 50 n@, 0 3OnepX-  

K a  c o c r a s n T  17,3 HC, T.e. pas~nua c o c r a e u T  

TOnbKO 0,8 HC. 

v ~ 0 6 b 1  O ~ H O P Y X M T ~  TOKYO M a n y l o  Bpe-  

MeHHYO pO3HMUy H a    OH^ TeMllepOTypbl M 

TOqHOCTH KOM~OpOTOpOB,  n O n X H 0  G M T ~  
OrleHb C T a 6 M n b ~ b l ~  HanpRXeHMe CMeqeHMR 

( B P ~ M  30nepXKM HOflpRMylo 3OBMCMT OT Ha- 

flpRXeHHR c ~ e q e ~ k f n ) .  0 6 b l q ~ 0  O ~ M H O C I H M ~ ~  

K o M n a p a T o p  cra6nne~ B npenenax 1 HC, HO 

UlR pCJ3pelueHHR C Y ~ H O H O C ~ K ~ H ~ H ~ ~ X  HHTeP- 

BOnOB HyXHO CXeMO H a  n B y x  KOMflOpOTO- 

POX IC2 ( ~ u c .  I), KOTOPOR YBenMllMBOeT pas- 
pewewe B 4-5 paa. 

O n e p a u ~ o ~ ~ ~ R  ycMnnTenb IC2A c M e u a -  

e T  M YCMnHBOeT HOflpRXeHMe B TOqKe TP1, KO- 

TOpOe COOTBeTCTByeT pOCCTORHHO M e m y  

~ Y K O ~  M O H T ~ H H O ~ ~ .  ~ B M X ~ H M ~  PYKH K OH- 

TeHHe YBenMqMBCleT HOflpRXeHMe B TOqKOX 

TP1 H TP2. O n e p a u ~ o ~ ~ b ~ A  ycnnnTenb IC2B 
H TPOH3MCTOP ~ O ~ O T O O T  KOK KOMnClpOTOp C 

TMCTePe3MCOMI KOTOPble CpOBHMBOOT Ha- 

npRXeHHe B TOqKe TP2 C HOflpRXeHMeM 2,5 
B ( c o o ~ s e ~ m y l o q e e  ~ ~ C C T O R H M O  OT PYKM 15 
CM), H B C n y W e  flpeBblWeHHR 3OXMrOeTCR 

CBeTOnHOn D2. ~ O T ~ H ~ M O M ~ T ~  R2 MCnOnb3y- 

eTc9 nns perynupoeKM nopora c p a 6 a ~ b 1 ~ a -  

HMR, 0 M3MepHTenb HOflpRXeHMR MOKHO n0n- 
KntOrUTb K TO'IKe TP2 N R  M3MepeHMR POCCTO- 

RHHR. P ~ ~ M C T O P  R16 c 0 3 n o e ~  r u c r e p e 3 n c  WR 
CO~AOHUR qeTKoro nepexona r e p e 3  nopor. 

v ~ 0 6 b 1  CPOBHMTb KOMneHCMPOBaHHble M 





n p ~ c m ~ u  npegyCUnUmenb Pa6or ln i i~o~~onne~~opa~pan-  
sncropa VT1 ycranaenneaeTa OKO- 

no 0,7 A, HCXOAR W3 YCnOBMR On- 
TklMOnbHOcTn Memy UrYMOM H OMn- 

M U K ~ O @ O H ~  nnrynoR AnnaMnqecKoro cnrnana. 
nn~anne KonneKTopnMx Ueneii 

2.700 

2.650 

2.600 - g 2.660 

2.60 

2.400 

0 
o 10 20 a0 40 m 60 70 

Pnc.3 TEMPERATURE CC) 

~pansnc~opa npons~onn~cn rlepes 
C x e ~ y  npocroro ~npo+onnoro npenycnnnTenR, no~asannoro Pe3nCTOP R2, ycTaHoBneHHMG Ha 

Ha pncynKe, MOXHO ncnonwoea~b MR nononnnTenbnoro ycnne- npOTnBOnOnOXHOM Ko6enR. 
HHR HH~KO~OCTOTHO~O MWK~O+OHHO~O cnrnana npn nepenarle ero B KarleCTBe nCTOrlHnKa nnTaHnR 
no nnnnnoMy ~a6enlo. Ycnnn~enb Hanpflxennn ycnnnBaeT cnrnan MO)KHO nCnOnb30BaTb GaTapen nnn 
6onee rleM B AeCRTb p03, rler0 O ~ ~ ~ ~ H O ~ O C T O T O ~ ~ H O  All9 HOpMOnb- ~ a ~ ~ ~ ~ ~ ~ ~ f i  nCTOrlHnK nnTaHnR 
noii nepenarln cnrnana no ,~IHHHOM~ ~a6eno. MOnblMH nynbcaUnnMn, '1~06b1 He 

CO3AOBOTb ~OnOnHklTenbHblX n0MeX 
~CclnHBOeMOMy Hv CMrHOny, L l  pOC- 
C ' ~ M T O H H ~ ~ ~  Ha no~pe6ne~ne TOKO 

1 MA. 
Ycnnenne cnrnana perynupyo~ 

non6opo~ conpoTnsnenm pesnc- 
Topa R l  , ycranaenueoR nonpgxe- 
nne no pe3ncrope R2 oKono 3 B. 

HeKOMneHCMpOBaHHble UeflM fl0 TeMnepO- 

T ~ P H O R  C T ~ ~ H ~ ~ H O C T M ,  H O C T ~ O R T ~  n0TeH- 

UMOMeTP (PHC. 1 ) H a  +2,5 B, 3OTeM H3MePb- 

T e  HOnpRXeHHe H a  TP2 ( K O M ~ ~ ~ H C M ~ O B O H -  

Hoe) M H a  TP1 ( H ~ K O M ~ ~ ~ H C U ~ O B O H H O ~ )  i l p H  

pO3nM'iHMX 3HO'ieHMRX TeMf lepOTYPb l  

(p~c.3). A O f l O n ~ H ~ e n b ~ b ~ e  M e p M  c r a 6 ~ n b -  

HOCTM - 303eMJleHHe f l e r l a ~ H 0 R  IlnOTbl yo -  
p0fiCTBCY H y O a H O B K 0  KOHneHCOTOpO O,1 
MKO n a p a n n e n b H o  HCTO~~HMKY nwraHuR (xe- 
nOTenbHO H a  BblBOnOX nMTOHHR KOMflapO- 

TOPOB). 



C O ~ ~ O C H O  ~ ~ ~ K T ~ O T ~ X H M ~ ~ ~ C K O ~  TePMMHOnOrMM flpeflOXpOHMTenb CTOTOqHO, C$OTOTMPMCTOP 
(fuse) - 3T0 K O M M ~ T O ~ M O H H ~ ~ ~  OflflOpOT, f l p e f l ~ C l 3 ~ 0 l l e ~ ~ b l ?  AnR V S l  M TpOH3MCTOp VT3 3 0 -  

OTKnlorleHMR ~ O ~ U ~ O ~ M O ~  MM UenH flOCPenCTBOM pO3PYUleHMR KPMTM. ~ P M  BO3HHKHOBe- 

Cne~MOnbHO IlPenYCMOTPeHHblX P(1R 3TOTO TOKOBeAYUMX 'i0CTei n0.4 HHH f leperpy3KM HOflpRXe- 

n e i c ~ s n e ~ ~ o ~ o ,  n p e ~ b ~ w a l o u e r o  onpenene~~oe s ~ a r e ~ n e  B Te- H u e  HO pewc~ope R2 pac- 
qeHMe 0 f l p e n e n e ~ ~ 0 ~ 0  BPeMeHM. 0 6  3neKTPOHHOM flpeAOXp0- T ~ T  M KOrnO OH0 AOCTMrOeT 

HMTene, B OTnMClMe O T O ~ ~ I C I H O ~ O ,  MOXHO CKO30Tb, '-IT0 OH flpeAHO3- flPMMepHO 1,2 B, HOrMHO- 

H O W H  AnR OTKnloWHMR 30ulMt40eM0k MM UenM flOCPeACTBOM 30-  eT H3nyclOTb CBeTOflHOA On- 

nnpaHuR nonynpoeonHMKosMx npn6opoe. TOKMM O ~ ~ O ~ O M ,  3ne- ~ o n a p ~  VS1, a ee ~ O T O T M -  

KTPOHH~IR flpeAOXpOHHTenb o6nanae~ IlpeMMyUeCTBOMM H a n  PMCTOP OTKPblBOeTCR, TeM 

0 6 b l q ~ b l M ,  0 MMeHHO: MHOTOPO30BOCTb MCflOnb30BOHMR M BblCOKOe COMMM IlOnCOeflMHRR 6 0 3 ~  

~ ~ I C T ~ O ~ ~ I ? ~ C T B M ~ .  TpOH3HCTOpO VT3 l l e p e 3  

A. C U ~ ~ O P O B M ~  (r.  BOB) p a 3 p a 6 o ~ a n  CXeMy OAHOrO M3 BOPM- pe3MCTOp R3 K MCTO'IHMKY 

OHTOB TOKOrO flpenOXpOHMTenR, f lpe~HO3HOcleHHOrO ,4nR OTKnlo- flMTOHMR. Tpa~snc~op VT3 
qeHMR HOTPY3KM B CeTM nOCTORHHOr0 TOKO HOflpRXeHMeM 12 B OTKpblBOeTCR 1.1 WyHTMPyeT 

(CM. PHCYHOK). KOK BUnHO M3 CXeMbl, ~ C T ~ O ~ ~ C T B O  COCTOMT M3 I l e p e X O n  6 0 3 0 - 3 ~ ~ ~ ~ e p  

K O M M ~ T O ~ M O H H O ~  ~ O C T H  HO TpOH3MCTOpOX VT1, VT2, AOTCIMKO TO- TpOH3MCTOpO m2, K O T O P ~ I ~  

KO ( ~ ~ ~ M C T O P  R2), noporosoro 3 n e ~ e ~ ~ o  (cse~onuon ~ n p ~ c r o p ~ o f i  ~ O K ~ M B O ~ T C R ,  ~ O K ~ ~ I B O ~ T -  

OflTOflOpbl VS I), 3 0 I l M p O l o ~ e f i  QenM (C$OTOTMPUCTOP OflTOflOpM VS1 CR M TPOH3HCTOP 1, M HO- 

TPOH3HCTOP VT3), UenM MHnMKOUMM l leperPY3KM (CB~TOAMOA HL1). rpY3KO OTKnlo~OeTCR OT MC- 

YCTPO~CTBO p a 6 0 ~ a e ~  cnenyloqn~ 0 6 ~ 0 3 0 ~ .  B HOMUHOnbHOM TOWMKO ~HTOHMR. 3axwra- 
p e m n M e  HanpnmeHue ~ M T O H M R  + 12 B r e p e 3  pea~crop R5 npuKna-  eTcR cseTonHon H L l  , cseTo- 

nblBOeTCR K 6 0 3 e  TpOH3MCTOpO VT2. TPOH~MCTOP VT2 OTKpblBOeT- AMofl OflTof lapbl VS 1 nepe- 
CR, OTKPblBOeTCR M TPOH3MCTOP VT1, O ~ P O ~ Y O U M ~  COBMeCTHO C C T O ~ T  M3nyllOTb, TOK KOK 

TPOH3HCTOPOM VT2 C O C T O B H O ~  TPOH3MCTOP HO TPOH3MCTOPOX I lpeKpO~OeTCR TereHMe TO- 

paanwr~oro ~wna nposon~~oc~w.  C s e ~ o n c l o n  o n ~ o n a p ~  VS1 He  KO repes peswc~op R2.00- 
M3JlyrOeT, TOK KOK HOflpRXeHMR H a  pe3MCTOPe R2 Ann 3TOrO Heno-  TOTMPMCTOP VS 1 M TPOH3M- 

" . -..p..---.----...-." 
r CTOD ~ r 3  OCTOOTCR OTKD~I- 

TMMM, HOABXHO ~ O K ~ ~ I ~ I R  

TpOH3MCTOpM VT2 n VT1. 
B ~ ~ M R  OTKnlOWHMR I lpenO- 

XpOHMTenR COCTOBnReT He  

6onee 30 MKC. I / ~ ~ M ~ H S I R  
3HOqeHMR COnpOTMBneHMR . 

R2 MOXHO 3O.QOBOTb TOK OT- 

KnloreHMn npenoxpaHMTe- 

nsl (CM. ~a6nnqy). 

3 a n y c ~ a  npenoxpa- 
HMTenR IlOCne yCTPOHeHMR 

neperpy3~1-1 H ~ O ~ X O ~ M M O  

KpOTKOBpeMeHHO HOXOTb 

i HO K H O ~ K ~  SB1. 
I 

rn 



M 3 ~ 0 r l a n b ~ 0  6 b 1 n a  n o c T a s n e H a  sanarla 
c 0 3 n a ~ n ~  ~ C T ~ O C ~ C T B O  y n p a s n e H n n  BeHTn- 

nRTOpOM B " K Y P M ~ K ~ " .  Ha n e p ~ b l ;  BSITIRA, 

npocreA lu~~ p e l u e H H e M  6 b 1 n o  6~ napan- 
n e n b H o e  non~nore~ne BeHTunRTopa K uenM 

OCBeueHHR w ~ ~ ~ ~ n ~ ~ " ,  HO OTCYTCTBHe rlaC0- 

B o r o  yc rpo ik~a  ~ c m l ~ r l a e ~  npaKTur lecKyo 

n p n r o n H o c r b  T a K o r o  pelueHnR. Bo-nep~~x,  
BeHTHnRTOP H e  yCneBaeT ynanMTb BeCb nblM 

H3 IlOMeUeHHR 3 a  B P e M  n p e 6 b l ~ a ~ n ~  TaM Ky- 
PHnbUMKOB H AOnXeH eUe p a 6 0 ~ a ~ b  HeKO- 

T o p o e  spem nocne HX yxona. Bo-s~op~x, H a  

IlpOKTMKe OKa3blBaeTCR, rlTO n o c n e ~ ~ n i  Bbl- 

xomunfi H e  B c e r n a  ~ ~ ~ n l o q a e ~  o c s e u e H n e ,  

cnenoeaTenbHo, BeHTnnRTop M O c s e u e H n e  

MOrYT OCTaTbCR BO BKJllOrleHHOM COCTORHMM 

BClO HOrlb. 

Mcxonn n 3   TUX coo6pame~nfi 6 ~ n o  6 ~ 4  

OnTHManbHMM IlPHMeHMTb rlaCOBOe y f fp~ f i -  
CTBO, sanyc~ae~oe O ~ M H O ~ H M M  ~ b ~ ~ n t o q a -  

TeneM, K o T o p o e  ~ ~ ~ n l ~ r l a n o  6~ o c s e u e H M e  

H BeHTMnR~MlO, CnycTR HeKOTOpOe BpeMR. B 
~ O H H O ~  BepCHM OBTOMO~rleCKOrO yCTp0RcT- 

B a  BblKJllOrleHHe BeHTMnRTOpa M OCBeueHMR 

npOHCXOnHn0 6 b l  OnHOBpeMeHHO, B YnYrl- 
U ~ H H O R  sepcuu c H a r a n a  ~ ~ ~ n l o r a n o c b  6b1 

o c s e u e H n e  ( ~ a n p ~ ~ e p ,  rlepes 5 M~H.), a 3a- 

TeM, CnyCTR cue HeKOTOpOe B p e M ,  ~eo6xo- 
AHMOe PJlR IlPOBeTPMBaHMR nOMeUeHHR, Bbl- 

KJllOrlOnaCb 6b1 BeHTMnRUHR. 
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A m B ~ a n  aHTeHHa cnyxmmn ycnneHnR npn- 
HIlTblX CIIQ~UX CHrHanOB, npnwenwnx Ha BXOA 

flpUeMHclKa. flatiH0e ~ f l p o i c r ~ o  06opynosa~o 

~enec~onnrec~oi  ~ H T ~ H H O ~  n MoxeT o6ecne 
rllTb yBepeHHbIk flpHeMTaM, rA-2 HeT BO3MOXHO- 

CTH HCflOnb30BaTb BHeWHOO aHTeHHY. AKTWB- 
HaR aHTeHHa B CO'ieTaHMH C 06b l r~b l~  flpUeM- 

HClKOM MOXeT 06ecne'1n~b npneM MHOXeCTBa 

craHwA n3 nnanaso~a cpenHnx n KO~OTKW BonH, 
KOTOpble CTaHnapTHaR TeJleCKOflUreCKaII aHTeH- 

Ha He cnoco6~a IlpHHIlTb. MOX~T pa60TaTb B 

nwanaso~e racroT OT 300 K ~ U  no 30 Mru, a, 
cnenoaaTenbHo, noKpblsaeT Bce MewyHapon- 

Hble nMana30Hbl CpenHHX cl KOPOTKMX BOnH, B TOM 

rncne n n06n~enbc~ni  nnana30~ OT 160 no 
10 M. YCTPO~CTBO MOXeT 6blTb HCnOnb30BOHO 

KaK flpt?CeneKTOp m5l BHelUHHX L l  BHyTpeHHnX 

npneMHux aHTeHH. Ha pucyHKe n o ~ a 3 a ~ a  npnH- 
uunnanwan aeMa amns~o i  aHTeHHbI, COCTOII- 

UOI l  M3 BXOAHOrO pe30HaHCHOrO KOl-pQa H YCW- 
nwrensi Ha KMOn ~pa~sncrope c GOnbwu~ 6x0~- 

HblM COflpOTHBneHHeM BF966. BxonHaR Uenb 

npencraanReT co6ok naponnenb~b~k pe3o~a~c-  

~ b ~ k  KOHTYP (C2 n L1 ... L6) M 06ecnerneae~ Tpe- 
6 y e ~ y 0  CeneKTnsHocTb ycrpokcrsa. Ypose~b 

CclrHOJlO MOXHO PerynllpOBaTb, KOPPeKTHPYR 

ycnnetlne, W~M~HIIII HanpRxeHne non~pn3a~(~n Ha 

weone G2. Oresnn~o, npn ycraHoeKe nonori- 
HMTenbHOrO IlepeK~O'IaTenR MOXHO O ~ X O ~ H T ~  

ycnnnTenb, ecnu ypoeeHb cnrHana 6yne~ Aocra- 
TO'IHHM ~ I I  ysepeHHoro npneMa. 

B ycrpoicrse npnMeHeHa Tnnoean TenecKo- 
nnrecKasl pannoaHTetiHa H nuTaHne OT 6a~a -  
pen 9 B (MOXHO HCflOnb30BaTb ~ K O H H e  OT pa- 
nHOflpHeMHMKa 9...12 B). flpn flOnb30BaHHn yC- 
TPO~~CTBOM 'IaCTO B03HHKaeT no~pe6~ocrb B no- 
nontimenbHoM sa je~ne~nn  Maccbl ycrpoicrea, 
HanpnMep, c ~erannnrec~oi  Bonocror~oA ~ p y -  
6 0 i  nnn npyrnM n0cryn1-1~~ 3 a 3 e ~ n e ~ n e ~ .  BO 
spem nonb3osa~nsi a~TneHoi ~ H T ~ H H O ~  B noMe- 

UeHHRX, me pa60~ao-r KOMflblOTePbl, $Jlloope~- 

ueHTtiMe naMnbl, 3ne~~pnrec~ne nenra-renn, MH- 

KpOBOnHOBMe ne'IL-4, IlpHeMHllKcl TB n npyrne 
~ ~ ~ K T ~ H ' I ~ C K U ~  ycrpoicrsa, npneM MoxeT 3 ~ a -  

llclTenbH0 WYnlUllTbCR C TO'IKH 3peHWII IlOMeX, M 

Torna npnMeHeHne a u n e ~ o i  aHTeHHu 6yne~ He 

3$$eKTnBHbl~. 

B KarecTBe KaTyWeK L1 ... L6 MCflOnb3OBClHbl 

Tnnosble npoccenn, nocrynwe B ~oproso i  ce- 
TH. J&R nepeKnK)reHnn uecrn npoccenei nc- 
n o n b 3 o ~ a ~ ~ ~ e ~ a ~ ~ a ~ n n o 3 n ~ n o ~ ~ b l i i n e p e ~ 0 -  
WTenb. K o ~ n e ~ c a ~ o p  C2 OT flepeHOCHMX npn- 
eMHnKos B nnacTMaccoBoM Kopnyce, c napa- 



nneflbHblMM CeKUMRMM flllOCTMH. n 0 c f l e  C ~ O P K M  YC- 

TPO~~CTBO AOnXHO 6 b l ~ b  nOMeUeH0  B MeTOflnM- 

~ l e c ~ ~ f i  KOpnyC M3 XeCTM, ~ 0 ~ 0 p b l f i  H e  TOnbKO 

3KpOHHpYeT YCTPO~~CTBO, HO M COCTaBnReT np0- 
TMBOBeC OHTeHHe, YnyqluOR flpMeM. C flOMOUb 

nepeKnoqaTen9 P nepeKntorooTcR n o m ~ a n 0 3 0 -  

HM, KOHAeHCOTOp C2 CnYXMT llnR H O C T ~ O ~ ~ K U  HO 

HyXHylO '4acroTy, pe3HCTOpOM R3 perynMpyeT- 

CR KO~+$MUM~HT YCMneHMR. 

~ J I R  YnpOll(eHMR YCTPO~~CTBO BMeCTO AOllOll- 

HMTenbHOrO BblKntO'iOTeJlR MCTO'iHMKO nMTOHMR 

MOXHO npMMeHMTb nOTeHUMOMeTp C BblKntOqO- 

TeneM. P e ~ o ~ e ~ n y e ~ c ~  oKono  nepeMeHHoro KOH- 

neHCOTOp0 H0'4ePTMTb luKCIny. rpOnyMpOBKM 

UlKOnbl XenOTenbHO MCnOnb30BOTb BL( reHepaTOP. 

r p O n y M p 0 B ~ y  HOrMHOOT C ~ a ~ 6 o n b u ~ e r o  flMOfl0- 

30HO (nonKJl lo '4e~a KOTyUKO L1 U KOHAeHCOTOp 

C2 B IlOJlOXeHHM M M H M M O ~ ~ ~ H O ~ ~  BMKOCTM). 

~ ~ J K B ~ H H O - ~ U ~ ~ O B O ~ O  
gucnnes LCD 

Ha PHCYHKe flOKO30HO CXeMO npeo6paso- 
BaTenn RS232 -> LCD. flpennarae~oe cxeMHoe 

pelueHMe MOXHO ~ c n o n b s o s a ~ b  B cnyqae, ~orna 
H Y H O  ~ 0 6 0 B M ~ b  B TOTOBY0 CXeMy yCTpofiCTB0 

~ M c n n e f i ,  0 y MMKpOKOHTpOnJlepa HeT nOCTOT0.l- 

HOrO KOllM'4eCTBO C B O ~ O A H ~ I X  BblXOAOB. B 3TOM 

C n p O e  jlOCTaTO'iH0 MMeTb B HOnMllMM BCerO O&-lH 

C B O ~ O ~ H M ~ ~  BblXOn MMKpOKOHTpOnnepO. 

YCTpofiCTBo MOXeT nonylraTb nOHHMe C n06o- 
r0 BblXOflO, COBMeCTMMOrO CO CTOHflOPTOM 

RS232 (2,4 unM 9,6 kb/s), M n p e o 6 p a 3 o ~ ~ ~ o e ~  

HYO, MCflOnb3yeMYlo KOHTPOnnePOM flMCnJleR 

LCD (HD44870). 
B CxeMe ~ c n o n b 3 y e ~ c ~  MuKpocxeMa EDE700 

MnM 701 1702 +MPM~I e - l a b .  ~ T M  TMnM MMKPO- 

c x e M  noxomM no pacnonomeHMlo sb leonos M no 
cnoco6y KOH+M~~POUMM M YnpOBneHMR KOHTPO- 

nepa LCD. OCHOBHOR p o 3 ~ ~ u a  M e x n y  HMMM 

COCTOMT B MCflO~b30BOHMM B EDE7OO pe30HOTO- 

pa C ~ ~ ~ O H O H C H O ~ ~  VOCTOTO~~ 20 Mru, 0 B MMK- 

p o c x e M a x  EDE70 11702 - 4 MTu. 



1/1C LTC4069 +MPM~I 

linear Technologies - M u H u a m H) D H 0 e 
. . 

crso nnsl sap~na MOH- 

HO-JlMTMeBblX 6a~apeii  
BblflOJlHeHO B KOPnyCe 

sap51 j ~ o e  ycmpoucmso.. 
DFN c r a 6 a p u ~ a ~ u  
2~2~0 ,75  MM. ~a LTC4069 

LTC4069 500 MA 

cHRG PROG 

1 NTC GNO 

I 

M a ~ ~ M C I f l b ~ b l f i  TOK 3apRna 750 MA OT B H ~ U H ~ -  1 0 / 
0 100 200 300 400 500 

r0 MCTOqHMKa 3.75 ... 5.5 B, B KaqeCTBe MCTO'iHMKa / TOK sapma, MA 
flMTaHM9 MOXHO MCnOflb3OBaTb nOPT USB. n0rpeLLI- ,.- 
HOCTb BblXO.4HOrO HOflPslXeHMsl He 6onee 
XOnHOrO TOKa He 6onee 5 %. B 
TOK n o ~ p e 6 n e ~ ~ 9  H e  6onee 2 
TennosaR aaqu~a orpaHwqusa 

sonac~oro ~ P O B H R  B cnyqae,  

ycTp0fiCTBa flpeBblCMT + 1 1 5" 
Ha pwc.1 n o ~ a 3 a ~ a  c x e M a  aapslna 

T M ~ B O ~  6 a ~ a p e ~ .  Mexny BblBOnOM NT 
flOflKJlO.leH TePMMCrOP COflPOTMBJleHM 

M POBHOfO 3HaqeHMR peanc~op M e w y  BblB. NTC M 

BblB. VCC. 
Bb leon  CHRG ( M H ~ ~ M K ~ T O ~  COCTOR 

MOXeT HaXOAMTbCR B OAHOM M3 T p e  

Korna MneT npouecc aap~na 6 a ~ a -  
p e M  ( 3 a p R n ~ b l f i  TOK ~~oCTORH~H),  Bbl- 

 on CHRG HaxonMTcsl B OTKP~ITOM c 
CTORHMM (CB~TMTCSI C B ~ T O ~ ~ M O ~ ) .  Korna 
a a p s l n ~ b ~ f i  TOK (B npouecce a a p ~  
nOHM3MTCsl A 0  10% OT er0 ycTaH 

n e H H O r 0  3HaqeHMR ( 6 a ~ a p e ~  no 
3 a p s l x e ~ a ) ,  s b l e o n  CHRG nepefi 
B BblCOKOMMfleAaHCHOe CO 

T p e ~ b e  COCTORHMe BblBOfla CH 
MMnyflbCHOe, HaCQJflaeT, eCnM H 

m e w e  6 a ~ a p e ~  ocraeTcsl  HMme 

B TeqeHMe 1 /4 s p e M e H M 3 a p f i n ~  



TOpeR pOCCMOTpMBOeTCR KOK A ~ $ ~ K T H O R )  ~ O ~ O T ~ I  LTC4069 HOnpRXeHMe H a  BblB. 

MnM Korna  HOflpRXeHMe H a  BblB. NTC CHM3MT- PROG MOXeT MCllOflb30BOTbCR AflR M3Mepe- 

CR A 0  YPOBHR 0,35Vcc flpM BblCOKMX TeMfle- HMR 3OPRAHOrO TOKO 6 a ~ a p e ~  (pHc.2) no 
pa~ypax MnM ~ O B ~ I C M T C R  no 0,76Vcc n p ~  no- 4op~yne: 
H M X ~ H H ~ I X  ~ e ~ f l e p O ~ y p 0 ~  30pRn 6yne~ flpM- 160~ = 1 OOO.Uprog/Rprog. 
OCTOHOBfleH, B H Y T P ~ H H M ~  T O ~ M ~ P  OCTOHO- H0 pHc.3  flOKO3OHO 30BMCMMOCTb TOKO 

BneH M H a  BblB. CHRG floflBRTCR MMflYnbCbl C 3OPRJJO p 0 3 p R X e ~ H 0 k  6a~apeu OT HOflpRXe- 

~ O C T O T O ~  2 ru. HMR nMT0HMR flpM pO3HblX 3HOWHMRX pe3MC- 

B b l e o n  PROG c n y x ~ ~  nnR YCTOHOBKM M T O ~ O  Rprog. 
KOHTPOJlR 3OPRJJHOrO TOKO. B ~ ~ M Y M H O  3 0 -  H0 pHc.4  nOKO3OH UMKn 3OpRflO MOHHO- 

pRnHOr0 TOKO 30nOeTCR pe3MCTOpOhn Rprog ~ M T M ~ B O ~  6 a ~ a p e ~ .  
(C IlOrpelLIHOCTbO 1 %). BO BCeX PeXMMOX 

Ha p H c y H K e  ~ O K O ~ O H O  c x e M a  n o e b l u r a t o u e r o  npeo6- f l p e ~ p a q e ~ ~ e  TOKO KO- 

pO30BOTeflR flOCTORHHOr0 HOflPRXeHMR C 1,5 A 0  15 B. TYWKM MH,QYKTMBHOCTM L l  
~ P M  30MblKOHMM ~ y ~ 6 n e p a  S1 H a  pe3MCTOpe R1 flORBnR- flpMBOnMT K O ~ ~ O ~ O B O H M O  

eTCR nOfleHMe HOnpRXeHMR, I lepe3  6 0 3 ~  TpOH3MCTOPO ml 6 ~ -  HO KOnfleKTOpe TPOH3MCTO- 

n e T  npOTeKOTb TOK M 060 TpOH3MCTOpO m1 M m2 6ynv Ha-  PO Vr2 OTHOCMTenbHO 6onb-  

XOnMTbCFl B OTKDblTOM COCTORHMM. B ~ 0 ' 4 0 f l b ~ b l ~  MOMeHT BDe- U O r O  flOflOXMTeflbHOr0 HO- . . 
MeHM HO KOnf l~KTOpe TpOH3MCTOpO m2 flO'4TM HyfleBOe LO- 

npnmewe M q e p e 3  H e r o  M KCIT~UKY MHAYKTMBHOCTM L 1 npo- 
TeKOeT H O ~ O C T O O ~ M R  TOK. B e n u c l u ~ a  TOKO 6yne~ Hef lpe-  

PblBHO HOpOCTOTb a0 TeX f lop,  flOK0 TPOH3MCTOP VT2 H e  

flepefine~ B peXMM HOCblUeHMR. CJ~~ACTBM~M 6yne~ YBeflM- 

.leHMe HOnpRXeHMR H a  KOnfleKTOpe TpOH3MCTOpO m2, '-IT0 

nPMBefleT K flOBblWeHMO HOnpRXeHMR H a  pe3MCTOpe R2. B pe- 
3yJlbTOTe 3TOr0 TpOH3MCTOp Vrl 30KpOeTCR, flOCfle rer0 3 0 -  

KpOeTCR M TPOH3MCTOP m2. 

flpRXeHMR ( ~ ~ C S I T K M  B O ~ ~ T ) ,  

KOTOpOe '4epe3 6blCTpblk AM- 

O n  WOTTKM VD 1 3OpRXOeT 

KOHneHCOTOp C1. C T O ~ M ~ M -  
TPOH VD2 BblflOflHReT POnb 

0rpOHM.IMTenR 3OpRnHOrO 

HOnpRXeHMR H a  KOHneHCO- 

T o p e  C1 M n o M e p x M B o e T  

ero HO y p o s H e  15 B. 
fl0Ule MC'ie3HOBeHMR MOT- 

HMTHOrO nOnR KOTYUlKM L1 
HOflPRXeHMe HO KOflJleKTO- 

pe TpOH3MCiOpO m2 YMeHb- 

UOeTCR fl0 YPOBHR HOnPR- 

XeHMR MCTO'4HMKO nMTOHMR 

1,s B, 060 TpOH3MCTOpO n e -  

PeXOnRT B OTKPblTOe COCTO- 

RHMe, M repes K C I T ~ W K ~  MH- 

,QYKTMBHOCTM OnFlTb flOTe'ieT 

~ 0 p 0 C T 0 l o ~ M ~  TOK. 

O ~ M C O H H ~ I ~  npouecc no- 
BTODReTCR C ' ~ o C T O T O ~ ~  OKO- 



3 ~ a  cxeMa ynpasnReT 4 6 e n ~ ~ u  cse-ronuo- 
AOMM B nClpCIJlfleflb OT MCTOrHMKO nMT0HMR 3,3 B 
M 0 6 e c n e c l u ~ a e ~  o6qnk TOK CBeTOnWOnOB OT 1 10 
106 MA 64 CTYneHRMM n0 1 ~ 6 .  

B CXeMe MCllOflb3YK)TCR 3 MMKpOCXeMbl: CO~CT-  

BeHHO npOkl3ep MAX1 573, ~ J u ~ ~ o B o ~  nOTeHUM- 

BepXHRR CT0pbHa nOTeHUMOMeTp0 0603~aqe1;a 

H 1, HMXHRR - L1. B X O ~ ~ I  OnepaUMoHHoro ycclnn- 

Tenn U2 slcnoqeHb1 M e x n y  s e p x ~ e k  cropo~ok 
nOTeHl&lOMeTpO M BblBOnOM ABMXKO. TOKMM 06- 
p030M, Ha  BblXOfle OnepOUMOHHOrO YCMJlMTenR 

(OY) 0 6 p a 3 y e ~ c ~  PO3HOCTb 3TMX ~ C l l l p R X e H ~ k ,  

YMHOXeHHOR H a  K O ~ + C $ M ~ M ~ H T  YCMneHMR OY. 
Hynesoe conpoTMeneHue ~ e ~ y  W 1 M H 1 COOT- 

BeTCTByeT M M H M M ~ ~ ~ H O ~  RPKOCTM CBeTOnMOAOB. 

C o n p o ~ ~ s n e ~ u e  R5 s b 1 6 u p a e ~ c ~ ,  McxonR ~3 

MOKCMMOnbHOrO TOKO 'iepe3 CBeTOnMOn: 

R5 (KOM) = 1 30/ILED, rfie ILED - M O K C M M O J ~ ~ H ~ ~ ~  

000 "PKC KOMilOHEHTbI" n p o e ~ ~ ~ p o e a ~ ~ e  neraTHb lx  n n a T  

~ ~ € ? K T ~ O H H ~ I € ?  KOMnOHeHTbl M MOTepMOflbl M ~ ~ O T O B ~ ~ H M ~  IlellOTHblX nnOT 

0 6 o p y ~ o s a ~ ~ e ,  n p ~ 6 o p b 1 ,  MHCTPYMeHT K O H T ~ O K T H O ~  ~ ~ O M ~ B O ~ C T B O  


