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OnepaymnoHHbie ycunurenmu
rail-to-rail pupmbi
ON Semiconductor

O630p npodykuuu uzsecmrot ¢pupmel ON Semiconductor npodorn-
XUM ONUCAaHUeM onepayuoHHsIx ycunumenel rail-to-rail.

NepanuoHHbIe YCHINTEIH rail-

to-rail JO/DKHBI HOIYCKaTh W3-

MeHEeHHe BXOTHOTO CHH(a3HOTO
CUTHa/Ia B IIOJIHOM JIMAaIa3oHe HaIps-
JKeHMs THTaHUA, BBIXOLHOE HarpsiKe-
HHUe TaKXe JO/DKHO MEHATHCA B 3TOM
e HHTepBale. JTUM TPeOOBAHUAM B
IIOJTHOM Mepe OTBEeYaloT paccMaTpHUBa-
eMble [ajee ONepallOHHbIe YCHINTEIN
¢upmbt ON Semiconductor.

Otu OV nepeuncieds: B Ta6/1. 1, Tam
)Ke TIpUBefieHbl THIIbI KOPIYCOB, B KO-
TOPBIX OHH 0QOPMIAIOTCS, U TeMITepa-
TYPHbIe JUAIa30HbI UX PabOTHIL.

Ta6bnuya 1
Muxpocxema | Kopnyc | Tmuy...Tmake °C
SOT23-5,

NCS2001 SC70-5 -40...+105
NCS2002 -40...+105
TSOP-6
NCV2002 -40...+125

MC33501 SOT23-5

PDIP-8,
MC33502 50-8 -40...+105
MC33503 SOT23-5
NE5230 soIC.8 0...+70
SA5230 PDIP-8 -40...+85
SE5230 -40...+125
NCS7101 SOT23-5 -40...+105

Pa3sBonmka BBIBOZOB MHUKPOCXeM MO-
KasaHa Ha puc. 1. 3mech crenyer oT-
MeTHTh, 4YTO MHUKpocxeMbl NSC2001,
NSC2002 BbITyCKAIOTCA C OBYMA Pas-
HbIMHU BapHaHTaMH NOJK/IIOYEHUS BbI-
BOIoOB nuTaHua — cydduxcet SN1, SQ1
(BapmanT 1) 1 SN2, SQ2 (Bapmanr 2),
aHQJIOTMYHA M Pa3BOAKa BBIBOJOB
mukpocxeM NCS7101 — cydbduxce
SN1 u SN2. Mukpocxempr MC33501
n MC33503 Takke pa3au4alOTcsas MeX-

NCS2001SN1T1, NCS2001SQ1TH1,
MC33501, NCS7101SN1T1

NCS2002SN1T1, NCS2002SQ1T1,
NCV2002SN1T1, NCV2002SQ1T1

Iy co60¥ TOMBKO PasBOIKOM BHIBOLOB
ITUTaHUA, HX 97IeKTPHUYECKHe ITapaMeTphbl
copnagamT. OYeHb Majo IO Mapamer-
paM OT HUX OTIMYAIOTCA MUKPOCXEMBI
MC33502, B coctaB KOTOpPbIX BXOIMUT
o gsa OY.

Muxpocxempt NCS2001 — oprHOYHbIE
KMOII OY, paboratomiye mpu Hamnps-
kenuu nturanug 0,9...7 B. YHukanpHO
HU3KOe HAIIpsKeHHe IUTaHUA T03BO-
JIsieT UCII0/Ib30BaTh 3TU MHUKPOCXEMbI B
yCTPOHCTBaX, PabOTAIOIINX OT OXHOTO
Ni-Cd mwmn Ni-Mg ManorabapurHoro
aKKYMY/IATOPa MIM TadbBaHUYECKOTO
anementa. Kak u npyrue paccmarpusae-
Mble 3meck OY, OHU He U3MeHAKOT dasy
BBIXOJTHOTO CUTH&/Ia NIPHU Ieperpyske Io
Bxony. IIpu M3roToBN€HNM COBUT HY/IA
atux OY nopcrpauBaercs /1a3epoM M0
0,5 MB, HX BXOIHOM TOK HMe€eT TUTIIOBOE
3HauyeHue 40 1A, 9acTora egUuHUYIHOTO
ycwieHusa cocrasaser 1,4 Ml npu Ha-
TIPSKeHNM NUTaHuA 5 B.

Muxkpocxembr NCS§2002 n NCV2002
6/IM3KM K HUM IO ITapaMeTpaMm, HO MOTYT
NIePEeBOAUTHCA B BBIKIIOUEHHOE COCTOA-
HHe IIPU COeAMHEHUH BXOIa yIIpaB/IeHUA
Enable (BbiBOZ 5) ¢ MUHYCOM NTUTaHUS,
B 3TOM C/Iy4ae TOK NOTPeOTeHUs MHUK-
pOCXeMbl CHMKAeTCAd O BEIMYHHBI, He
npesbiaomen 5 MxA. JIa HopMaib-
HOV pa6oTsl OY Ha 3TOT BXOJ JO/IKHO
ObITh MOMAHO HANPSKeHHe IUTAHUA
MUKpOocxeMbl. Mukpocxembl NCS2002
1 NCV2002 mexxny co60¥t pasIndaroTcs
IO Mana3oHy paboyux TeMIeparyp.

s mukpocxem MC33501, MC33502,
MC33503 HanpsxeHre THTaHUA MOXKET
cocrasagarh 1...7 B. BxogHo#i Tok 3THX
MHKPOCXeM HMeeT IpefieibHO HU3KOe
tunosoe 3Havenne — 40 GA. OcHOBHbIE

MC33502

Vour [1] (5] ver
el /\
Non-inverting E Inverting

Input input Input

Vour [1] 6] Vee
Vee EAE Enable
Non-Inverting E Z] Inverting

NCS2001SN2T1, NCS2001SQ2T1,
MC33503, NCS7101SN2T1

NCS2002SN2T1, NCS20028Q2T1,
NCV2002SN2T1, NCV2002SQ2T1

S
Vour! [1] B
Inputst { EE ___7_] Vout2
E 2 ;:%]} Inputs2

NES5230, SA5230, SE5230

Input Ver E

vour [1] 5] vee
T/
Non-inverting (3] 7] Inverting

Input

Non-Inverting
Input Input E

Vour (1] 161 vee
Veg EAE Enable

5] N
:7__] Vee
5] outpuT
5] BIAS ADJ.

I| Inverting

Input

Puc. 1

et OY mocTpoeHsl Ha OUIIONAPHBIX
TPaH3UCTOPAX, U JIUILIb Ha BXOJIe MCTIO/Ib-
3oBaHa nudPepeHMaTbHAS TTapa M0Ie-

BBIX TPaH3MCTOPOB C M30JMPOBAHHBIM
3aTBOPOM U BCTPOEHHBIM N-KaHAJIOM.
IlocrpoeHne BHIXOAHOTO KacKaia Ha [O-
HO/THAIOIIMX OUITO/BIPHBIX TPAH3UCTOPaX
obecrieqnBaer GO/BbIIIME BBIXOMHBIE TOKA
OY ¥ BO3MO>XXHOCTb PabOThbl Ha HATPY3KY
600 OM IIpH HU3KOM COOCTBEHHOM HOT-
peb/ieHUH M BBICOKOM OBICTPOIEHICTBUM.
CrBUT BXOIHBIX yPOBHEH IIPH U3TOTOB/IE-
HUH TIOACTpauBaeTcA IO BeTMYHHBI 1 MB.
Muxpocxembr MC33501 u MC33503 co-
pepxar 1o opHomy OY U pasiudaroTcs
Pa3sBOIKOI BbIBOJIOB IIMTaHMA, B COCTaB
MC33502 sxomar gsa OY.

Muxpocxemsr NE5230, SA5230, SE5230
comep>kar 1o ogHoMy OY Ha GHIIOIAPHBIX
TPaH3UCTOPAX, AMAlla30H HaNpKeHUS
nutanug g Hux — 1,8...15 B. Otnu-
YUTEIHHON 0COOEHHOCTHIO 3THX OY s1B/IA-
€Tc BO3MOKHOCTb BHEIIIHEH YCTaHOBKHU
OTPed/IsIEMOTO TOKA U, COOTBETCTBEHHO,
ovictponerictusa. Ecmu Bxon BIAS AD]J
(BBIBOM, 5) OCTaBUTH HENOIK/IIOYEHHBIM,
TIPY HaNpsKeHUH nuranv 1,8 B notpe6-
JIAeMBII TOK cocTaB/aeT 110 MKA, 4acToTa
enMHUYHOTO ycwienna — 250 xf'u. Tlpu
COeIMHEHUH 3TOTO BbIBOIA C MHUHYCOM
IIUTAaHUA TOK TOTPeO/IeHUs BO3pacraeT
oo 600 MKA, a gactora — 1o 600 x[1.
Bxrodast pesucrop compoTuB/ieHHeM OT
10 Om mo 100 kOm mexay BeBonom BIAS
ADJ 1 MMHYCOM IIMTaHHMA MOXHO IIOJy-
YUTh TIPOMEXYTOYHbIE 3HAYEHHUA TOKa
rotpe6neHyusa. MUKpOCXeMbl MEXIy CO-
60¥ Pa3MYalOTCsA 110 JUAITa30Hy PabodHx
TeMIIepaTyp.

Cxema BxOogHOro kackapa atux OY
IIpUBeNeHa Ha pUC. 2.

ITOoT Kackam comepxuT aBe nudde-
peHIMa/lIbHbIe TIapbl Ha TPAaH3UCTOpax
n-p-n (Q3, Q4) u p-n-p (QL, Q2). Bur-
XO/IHbIE CUTHA/IbI 3THUX I1ap CYMMHPYIOT-
Csl IPY NIOMOIIM TPaH3UCTOpOB Q9—
Q11, BKIIOYEHHBIX IO CXeMe C OOIIei
6asoi. Tpausucrop Q8 obpasyer BMecte
¢ Q9 TokoBOe 3epkajo.

WHuTepecHa ponpb TpaHsucropa Q5, ko-
TOPBIN COBMECTHO C TOKOBBIM 3€PKa/IOM
Q6Q7 masHo nepexmoyaet fuddepen-
[[Ma/IbHBIE TTapbl TIPU U3MEHEHUH BXOJ-
HOTO cuH(asHOro HanpsixeHusa. [loka
3TO HaIpPsKeHHe O/IM3KO K HAIIPKeHUIO
Ha BbIBOZe Vg, OTKpBIThI Q1 1 Q2, Tpan-
3ucrop Q5 3aKphIT, 3aKPBITHI U TPaH-
sucropbr Q6, Q7. Ilapa TpaH3MCTOPOB
Q3, Q4 He ory4aeT NUTaHUA, paboTaer
napa Q1, Q2. Ilpu noBbILLIEHUH BXOAHO-
10 CMH(}A3HOTO HAIIPSHKEHUA IO YPOBHA
Vi1 Tparsucropsl Q1, Q2 3akpeiBaioTcs,
TpaHsucrop Q5 OTKpbIBaeTca U BKIIO-
yaeT ToKoBoe 3epkano Q6Q7, Ha TpaH-
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Puc. 2

sucropsl Q3, Q4 mocrymaeT NUTaHHE,
M 9Ta mapa HayuHaer pabdorarh. Cxema
BXOIHOTO KacKafa JOCTaTOYHO THIINY-
Ha 14 rail-to-rail OY, mocTpoeHHbIX Ha
OUIOMAPHBIX TPAH3UCTOPAX.

Cxema BpIxomHOTO Kackazga OY noka-
3aHa Ha pMc. 3.

BbIXOMHOI P-n-p TPaH3UCTOP BEPXHETO
wieda Q3 ynpas/seTcsA CMTHAJIOM C BXO-
na Vps 4epe3 COCTaBHOM MOBTOPHUTE/Ib Ha
TPaH3UCTOPax pasHOM cTPyKTypel Q5,
Q4, a n-p-n TPaH3UCTOP HWKHETO IUIEYa
Q1 — c Bxona Vy, Yepes nmopropurens Q2.
OcrapHble TPAaH3UCTOPbI, TOKA3aHHbIE
Ha pHUC. 3, 00ecrednBaIOT padoTy BBIXOM-
HBIX TPaH3UCTOPOB B pexxume AB.

9rto mpoucxoauT Tak. Hanpsokenue
6a3a-aMUTTep TpaH3ucTopa Q3 npuio-
>KE€HO K TOC/IeN0BaTe/TbHO BKIIOYEHHBIM
pesucropy R6 u nepexony 6asa-smurTep
tpansucropa Q6. ITOT TPAH3UCTOP Ha-
Tpy>keH Ha MOC/IeJOBATeNbHO BK/IIOYEH-
Hble pesucrop R7 M nepexon 6asa-sMMT-

Puc. 3

Tep TpaHaucropa Q7. IIpu paseHcTBe
conpoTuBienuit pesucropos R6 u R7
U COOTBETCTBHUHU IIapaMeTpOB TPaH3MC-
topoB Q6 u Q7 cymMMapHOe Harpsike-
Hue Ha R7 ¥ Ha mepexofne 6a3a-sMUT-
Tep TpaHsucropa Q7 B TOYHOCTH OyneT
COOTBETCTBOBATh HAIPsKeHUIO Oasa-
samurTep TpaHsucropa Q3. B pesynbrate
Ha 6ase Tpansucropa Q9 bopmupyercs
HampsoKeHHe, PaBHOE CyMMe HallpsiKe-
Huit 6a3a-sMUTTEP TpaH3ucTOpoB Q3 u
Q1. Ha 6a3e tpansucropa Q8 Hamps-
JKE€HHe COOTBETCTBYET CyMMe HalpsKe-
HMIT 623a-3MUTTEP IBYX TPAH3UCTOPOB
Pa3HOM CTPYKTYPbl B TUONHOM BK/IIOYe-
auu — n-p-n (D2) u p-n-p (D1). Ilpu
paboTe BBIXOTHOTO KacKajia IPOUCXOMUT
HeIIpepbIBHOE CPAaBHEHME CyMMBbI Halps-
JKeHU 6a3a-3MUTTeP TPaH3UCTOPOB Q3
1 Q1 ¢ cymmoint HanpsxeHu# Ha D1 u
D2. KonnekropHble TOKM TPaH3UCTO-
poB Q8 1 Q9 KOPpPEKTUPYIOT BXOMIHbIE
CMTHA/IbI BBIXOJHOTO KacKaza Tak, YTo-

OBl TONIEP>KUBATD CYMMY HAIpsKEeHUI
6asa-smMutTep TpaHsucropos Q3 u Ql
MOCTOSAHHOM. YYUTbIBasA SKCIIOHEHIU-
aibHBIM XapakTep 3aBMCHMOCTHM TOKa
KO/UIEKTOpPA TPaH3UCTOPOB OT Hamps-
KeHUN 0a3a-3MHUTTep HETPYAHO INPUH-
TH K BBIBOJY, YTO B IIporiecce paboTsl
MPOUCXOIUT CTAOMIU3ALIMA ITPOU3BETIe-
HUA TOKOB [pp 1 Ion TpaH3ucropos Q3
1 Ql, 4ro 1 obecnedynBaeT UX PEXUM
AB, 1r1aBHOe NepeKII04eHHe TPAH3UCTO-
POB, MJIblif TOK IIOKOSI U O4eHb HU3KHE
He/IMHENHbIC UCKAKCHUA.
Konpencatopsi CM1A u CM1B dop-
MHPYIOT OCHOBHOM ITO/TIOC aMIVIMTY/{HO-
yacrorHoi xapakrepuctuku OY u ero
YCTONYMBOCTD TIPH €IUHUYHOM KO3-
dunuenre ycwieHnsa. Cxema cornacyro-
I11er0 Kackazna 37ech He IIpUBefieHa.
Mukpocxema NCS7101 comepkMT
omura OY ¥ BBHINO/NHEHA IO TEXHOJIO-
run KMOTI, nuanasoH ee paboyero Ha-
npsokerus cocrasnder 1,8...10 B. Tlpu

Ta6bnuua 2
NCS2001 NCS2002, NCv200z | MC33301, MC33502, | \pgr30, sA5230, SE5230 NCS7101
NapameTp MC33503
Mun.| Tun. | Maxc. | Mun.| Tun. | Makc. | Mun. | Tun. | Makc. | Muu. Tun. Makc. Mun. | Tun. | Makc.

Unur, B 0,9 — 7 0,9 — 7 1 — 7 1,8 — 15 1,8 — 10
Ucm, MB — 0,5 9,5 — 0,5 9,5 — 0,5 7 — 3 4 — 0,6 9
AUcw/AT, MkB/ . 8 _ __ 8 _ _ 8 _ . 2 5 __ 8 _
rpag.

igx, HA — 10-2 — — 10-2 — — 4x10-5 1 — 40 200 — 10-3 —
Algy, HA — — — — — — — — — — 3 100 — — —
Kyy, B/MB 20 40 — 10 40 — 25 100 — 120/60 | 2000/750 — 16 50 —
Koc.co, b 60 70 — 60 82 — 60 75 — 85 95 — 65 — —
Kenun, &b 55 65 — 60 85 — 60 75 — 85 95 — 65 — —
Kpazxa, 4B — — — — — — — 120 — — — — — — —
Inur, MA 0,82 1,5 0,82 1 — 1,65 2,25 — 0,32/11 0,55/1,6 — 1,13 1,5
Inur.otkn, MKA — — — 2,5 5 - — — — — — — — —
Vygbix, B/MKC 1 1,6 6 |08 ]| 13 — 18 3 6 — 10,25/0,09 — 07 | 1.2 1,3
tyc, MKC — — — — — — — — — — 2/5 — — — —
f1, MIy 0,5 14 — [ o6 ] 09 — 3 4 8 — 0,6/0,25 — 0,5 1 3
frp, KT — 80 — — 80 — — 200 — — — — — | 130 —
@3, Fpag. — 60 -— — 60 — — 60 — — 70 — — 60 —
Ky, A6 — | 65 — — | 65 — — 6,5 — — — — — | 65 —
en, HB/Ty/2 — 100 — — 100 — — 30 — — 30/60 — — 140 —
Rex, MOM — >106 — — >106 — — >106 — — — — — >106 —
CBx, n® —_— 3 — —_ 3 - - 2 — — — — —_ 2 —_—
takn, MKC — — — — 5.5 7.5 — — — — — — — — —
L1k, MKC — — — — 2,5 3 — — — — — — — — —
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M3rOTOBJAeHUM BXOOHOI Kackam OY
OoTOIaHCUPOBaH ¢ TOYHOCThIO 0,6 MB,
BXOIHOMW TOK — mnopaAnka 40 mmA.
ONeKTpUYeCcKHe MapaMeTphbl OMMCHI-
Baembix OY nipuBeneHst B Ta0/1. 2.
B aT0i1 Tab/1MIIe TPHUHATHI CIEAYIOIHE
00603HaYEeHU:
e Unur — Hanps KeHHe NUTAHUA
(omHOTIONAPHOE);
e Ucy — HanpspKeHMe CIBUTa;
o AUcm/AT — TtemmnepaTypHBI# KO-
a3 puIMeHT HaTIPSOKEHUSA CIBUTA;
e Igx — BXOOHOM TOK;
e Algx — pasHOCTb BXOJHBIX TOKOB;

o Koc.co — xoadpdunuenr nonasne-
HUA CMH(A3HOTO CUTHAJIA;

o Kgyn — xoaddunmenT Bausauud
MCTOYHUKOB ITUTAHUA;

e Kpaz xay — paszesieHHe KaHAJIOB;

o Ijyir — TOK moTpeb/ieHUs: Ha ONMH
oy,

o Inyr.orkn — TOK morpebyieHUs B
BBIKJIIOUEHHOM COCTOSHMM;

® VUBbIx — CKOPOCTb HAPAaCTaHUA BbI-
XOIHOIO CUTHA/Ia;

® tycr — BpeéMsA YCTAaHOB/ICHMUA BbI-
XOIHOTO HATIPSDKEHHU S,

o fl — YacToTa eAMHUYHOTO yCHIe-

o Ky y — xoadduumenr ycunenus; HUS;
o 1.2
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¢ MaJIbIM TOKOM ITOTpebneHus (BBIBON
5 cBobomeH) U ¢ HOMBLIIUM (BBIBOJ 5
COeqMHeH ¢ MUHYCOM NHUTaHUsA).

Ha puc. 4 noxasanbl rpayMKH MaKCH-
MAJIBHOTO ¥ MUHUMAJILHOTO BBIXOTHOTO
HanpsokeHna wis OY NCS2001 B dbyHK-
[[MM BBITEKAIOLLIETO (BepXHssA KpUBast) U
BTEKAOLIEro (HWKHAS KPUBasi) TOKOB,
Ha PHUC. 5 — THUIOBbIE 3ABUCHMOCTH
TOKA MOTpeOIeHHst OT HANpsKeHUs H-
TaHMA JUIA PA3/IMUHBIX TeMIleparyp, Ha

000"MaxpoTum"
111141 Mocksa , 3eneHbi npocnexr, 2/19
Ten.:(095)306-0026/4721/4789 daxc: (095)306-0283,

e-mail: sales@macroteam.ru
www.macroteam.ru :

2 1, OxemorexHiika Ne 6

I ¢ SUPPLY CURRENT PER AMPLIFIER (mA)

1.0 V/DIV (mV)

t, TIME (1.0 us/DIV)

Puc. 20

pHC. 6 — MAaKCUMaJbHOIO pasMaxa Bbl-
XOMHOTO CHTHaza npu Koadduinente
ycwtenust +1. Tlepexoamble XapaKTepHC-
tku nosroputesist Ha OY NCS2001 mis
mastoro (100 MB) 1 6obuioro (2 B) ypos-
HS CUTH&Ia TPUBeIeHbl Ha puC. 7 1 8, 3a-
BUCUMOCTH K09 PHIIMEHTA He/TMHEHHDIX
MCKLKEHUH OT 9acTOThI NPU PA3IMIHbIX
koo pUIMeHTAX YCWIeHNS — Ha pHC. 9.

Ha puc. 10—15 mpuBegeHbl aHAIO-
rinaHble 3apucumoctu 11 OY NCS52002
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u NCV2002, Ha puc. 16—21 — pid
M(C33501, MC33502 u MC33503.

Bonee moapo6Hble CBeIEHUA 10 ONU-
canubiM OY MOJKHO HaliTM Ha caiiTe 13-
rorosuTens http://onsemi.com.

OduiHaTbHBIM JUCTPHOBIOTOPOM
dbupmbl ON Semiconductor saBiseTcs
000 «MaxkpoTum».

Ceprelt bupioxos,
r. MockBa

Komnauua Makpo Tum -

oruUManbHbIM AnNep KOMNaHWn

ON Semiconductor.

Mbi pagbl NpeaioXuTs BalieMy BHUMaHWIO 6onee
15000 pa3nnuHbIX 3M1EKTPOHHbLIX KOMMOHEHTOB,
KOTOpbIE YCIIOBHO MOXHO pa3fenuTb Ha 8 rpynn:

- YnpaBneHue TakTUpoBaHUEM

- [INCKpETHbIE KOMMOHEHTDI

- CneumanbHas noruka

- UHTErpMpoBaHHbie pelernus

- UHTepdencHoie n
cneyumansHblie

- CunoBoe ynpaBnexHne

- GopMUPpOBaHUE CUrHANOoB

- CTaHgapTHas Noruka
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LindpoBble curHanbHble

npoueccopbl

B amou cmamee HavyuHaemca u3sioxeHue cucmemsl KOMaHO CU2HA/IbHO20

npoueccopa.

CUCTEMA KOMAHA

CurHanbpHbIE MPOIECCOPBI CeMec-
tBa ADSP-21XX ucnonp3yror eauHyo
CUCTEMY KOMAaH], I/Ii COBMECTUMOCTH
C YCTPOWMCTBaMHM, 06/1alaloIuMu 6osiee
BBICOKOU MHTerpanuei. Ilponeccopsi
ADSP-2181 umeroT pAn OONOTHUTEb-
HbIx koMmaH. Kaxmas koMaHIa MOXer
OBITh BBITIO/IHEHA B IIPOLiecCcOpe 3a OIMH
takT. Kpome Toro, cucrema xomaHp
Hpolieccopa I03BOJIAET BHIMOMTHATD 32
OOUH TAaKT MHOTOQYHKIHMOHA/IbHbIE
xoMaHapl. Kak 6»110 ckasaHO paHee,
A3bIK AcceMbnep cemericrBa ADSP-
21XX ucnonb3yeT BbBICOKOYPOBHEBBI
anrebpandecKui CHHTAKCUC 3aITHCH KO-
MaHJ, 4T0 06jierdyaer ux MOHUMAHUE U
3annomMuHaHue. OmnepaHAbl UCTOYHUKA
Y IPMEMHHUKA KOMaHJbl ABHO IIPUCYTC-
TBYIOT B €€ 3aIIMCH B BUJle MHEMOHMKHU.
MHeMOHHKa OCHOBHBIX PeTHCTPOB IIPO-
Heccopa ¢ ONMCaHMEM MX HasHAYeHUA
MIPUBOAMTCA B Tab. 1.

Ha6op xomann ADSP-2181 coBmectum
BBepX ¢ HabopoMm komann ADSP-21XX,
MIO3TOMY IIPOTPaMMbl, HalTUCAHHbIE JUIS
ADSP-21XX, MOTYT BBINIOJTHATHCA Ha
ADSP-2181 ¢ MMHUMa/IbHBIMU U3MeEHE-
Huamu. [Iponeccop ADSP-2181 umeer
PAI DOTIONHUTENbHBIX KOMaHI,. Kaxnas
KOMaH/Ia MOXeT ObITh BBITIOJTHEHA OTTie-
NBHO B cBoeM TakTte. Kpome Toro, cucre-
Ma KOMaHJl ofeclieduBaeT BHITIOTHEHHE
3a OIMH TaKT IIpoIieccopa MHOTOQYHK-
HUOHAIbHBIX KOMaHII.

Accem6iiep MmO3BOJISAET UCIIOIb30BAThH
B KOMaHIaX apudpMeTHIeCKHe WIN JIOTH-
yeckue BoIpakeHHs. CIIMCOK 3TUX BbIPa-
JKEHUH U BBINIO/THAEMBIX UMH E€HCTBUHI
IIpHUBEZieH B Tab. 2.

Hikxe npuBeneHb! MpUMepHI 3aIMCH
HEKOTOPBbIX KOMaHJ, A3bIka Accembiep
ADSP-21XX ¢ o0bsicHEHHEM MX Ha3Ha-
JeHUA.

DM(vari) = AX0;

JTa KOMaH[a, 3HaKOMasA YUTaTe/lAM
M3 PEeAbIAYILIUX IPUMEPOB NIPOTPAMM,
IIpUCBaMBaeT (3aNMCbiBaeT) 3HaYeHHeE
perucrpa AX0 nepemeHHoOH varl, xpa-
HAIIENCA B NTAMATH TAHHBIX.

MR = MR + MX1«MY1;

JlanHas KOMaHZa BBITIONHAET Olepa-
LUIO YMHOXXEHHUA U C1oKeHns. OHa ym-
HO>KaeT BXOJHble 3HAaYE€HHUA U3 PETUCT-
pos MX1 u MY1, cknagpiBaeT pesyibrat
YMHOXEHHA C TEKYIIUM CONEP>KHMBbIM
perucrpa MR (pesynbprar mpeabinyiiie-
ro yMHOXEHHA), a 3aTeM 3alllCbIBaeT
pesynbprar B peructp MR.

IIpu paccMoTpeHMH CHCTeMbl KOMaH]
MBI 6yeM ITO/Ib30BAThCA YCIOBHBIMH 0603-

Tabnuya 1
MHuemoHuka Onpeagenenune
AXO, ﬁé:’ AYO, /BXO,QHble peructpbl AJTY
AR PerncTp pesynbrata AJlY
AF Pernctp obparHoi ceasun ANY
MX0, MX1, BxofHble perncrpbl ymuoxuntena MAC
MYO, MY1 PEIVCTPBI yMHOXUTE
MRO, MR1, MR2| PerucTpsi pesynbrata YMHOXUTENSA
MF Pernctp o6paTHon CBA3K YMHOXUTENS
Sl BxofiHoM pernctp ycrponcrea casura Shifter
SE PerncTp 3KCrnoHeHThl YCTPONCTBa CABUTa
SRO, SR1 Pernctpbl pesynbraTta YCTPONCTBA CAiBUTa
B Pernctp 6nouroro caswvra (McnonbyeTtcs B 65104HbIX OnepaLmax ¢ niasawLyen
TOYKON)
PX Pernctp wnHHoro obmena namatu nporpamm PM ¢ namaTbio gaHHbix DM
10—I17 MHaeKCHble perncTpbl reHepaTtopoBs agpeca DAG
MO—M7 Pernctpbl mogudunkaumm DAG
LO—L7 Pernctpbl anvsbl DAG (ana unknudeckux 6ydepos)
PC [TporpaMmMHbIn cHeTYKK
CNTR CYeTYMK LMKIoB
ASTAT PerncTp apndmMeTnudeckoro cratyca
‘MSTAT Perncrp cratyca pexxmnma
SSTAT Perncrp craTtyca cteka
IMASK Pernctp Macku npepbiBaHui
JICNTL Perncrp peXxumoB ynpasnenus npepbiBadnamu
RX0, RX1 Perncrpbl npuema AasHblx NocnegosaTtenibHbix noptoB SPORT
TX0, TX1 Perncrpbl nepenaun gaHHbix nocnaenoBatenbubix nopros SPORT
Ta6nuua 2 Ha4YeHUAMH, IIPHBEICHHBIMH B 1abn. 3. 9t
Bbipaxeuue HeitcrBue 0003Ha4YeHH TTO3BO/LIIOT Clie/IaTh OIMCa-
= Mpucsoetine HHE KOMaHJ/I KOMITAaKTHBIM.
+ Crnoxenune :
= BolynTanmve B tab6n. 4 nepeduc/IeHbl PeruCTpHl,
X YMHOXEHWe JOTIYCTUMBI€ K HCIIOIb30BAHHUIO B KO-
AND Nornyeckoe U -
OR Forvascxos MV MaHOaX NepPechblIKK U MHorod)yHKuI/IO
NOT Jlornyeckoe oTpulasue Ha/IbHBIX KOMaHTIAX.
XOR Uckniovatowee WA Cnenyer oO6paTUTh BHHUMaHHe Ha To,
PASS Mepecbinka 9TO peructpbi <dreg> ABAAIOTCA MON-
AB5 ABconioTroe 3Havenne MHO’XeCTBOM PETUCTPOB <reg>, IO3TO-
Tabnuuya 3
O6o3HaueHmne Onucanmne
10—I7 UnpexcHbie perctpbl DAG A8 KOCBEHHOM aApecaunn
MO-—M7 Perncrpb mogudunkaunmn DAG finis KOCBEHHOW aapecaumnm
LO—L7 Perucrpbt annnbl DAG anst ynknudeckux 6ypepos
<data> HenocpegncreesHoe 3HaYeHME laHHbIX
<addr> HenocpeacTeeHHoe 3HaYeHKe apeca (abConoTHbIN agpec Unn NporpaMmHas MeTka)
<exp> Mopapok (3HaueHne casura) B KoMaHAax HEMNOCPeACTBEHHONO CABUTa
(BoCbMUpPa3pAAHOE 3HAKOBOE YNCAo)
cond Kog ycnoBus B YCIOBHbIX KOMaHgax
term Kon ycnosus Bbixofa 13 ynkna DO UNTIL
dreg Peructpbi gannbix (AJ1Y, yMHOXUTENSA-HAKONWUTENA WK YCTPONCTBA CABUra)
reqg JTliobon pernctp (BxoYas perncrpb! gaHHbIX «dreg»)
; TouKa € 3anAToN, pa3genuTenb KOMaH
, 3ansTas, pa3fenuTenb HECKONbKUX ONepawni B 0OQHOW KoMaHae
KBafipaTHbie CKOOKW, coflepKalne AOMNONHWTENbHbIE, HeobsA3aTenbHble YacTh
[1 K
OoMaH[
[.] 3anncb HeCKOIbKNX ONepaLni nin KoMaHpa B ntobom Nopsafke, pasfieneHHbix
r 3aMNATbIMK
lonumal|
|onuma2| Cnncok onuui (B KomaHae BoibrpaeTca ofiHa U3 ONuwui)
lonuyuas|
Xxop OnepaHa «x»
yop Onepang «y»
constant Onepanp KoHcTaHTa




Tabnuua 4

Perncrp I Mpumeuanne
Perncrpsbl gaHHbIx <dreq>
AX0, AX1, AYQ, AY1 —
AR —
MX0, MX1, MY0, MY1 —
MRO, MR1, MR2 —
SI, SE, SRO, SR1 —
OctanbHble perucTpbl <reg>
10,11,12,13,14,15, 16,17 -
MO, M1, M2, M3, M4, M5, M6,
M7
LO, L1,L2, L3, 1L4,L5L6,L7 —
TX0,TX1, RX0, RX1 —
SB, PX —
ASTAT, MSTAT —
SSTAT TonbKo YTeHue
IMASK, ICNTL —
IFC TonbKo 3anuch
CNTR —
OWRCNTR Tonbko 3anuch

MY HUX MOJKHO ITIPUMEHATh B KOMaH[IAX,
I7e MCII0/Ib3YeTCs YCIOBHOE COKpallie-
HUe <reg>.

KoMaHbl «C/I0KUTh» WIH «CTOXKHUTD
C MepeHOCOM», 3alIMCAHHbIe C NpPUMe-
HeHUeM IIPUBEICHHDIX BbIIIIE YCTOBHbBIX
COKpALLeHHUN, OYAyT BBINIALETH CIIENy-
IOIINM 06pa3oM:

[IF cond] ]AR| = xop + |yop I
|AF| IC I

[yop + C|

|constant |

OHa 03Ha4aeT, 4TO eIk yeaoBHe cond
IpeAblAYyIeN KOMAaHIbl BBITOTHAETCH,
TO B perucTp AR win AF 6ynet 3aHeceH
pesyabTaT C/IOKEHUS OIepaHjad Xop ¢
OIIEPAHIIOM YOP, TUHO C IePEHOCOM H/TH
KOHCTaHTOU. PasperenHble onepaHjibl
XOP, YOp M KOHCTAHTBI constant ykassl-
BAIOTCA U1 TPYTIIBI KOMAH]I HHIUBHIIY-
a/IbHO, NIOCKOJ/ILKY OHH HE BCeTIa MOI'VT
ObITh Npou3BoIbHBIMH. Hanpumep, wis
xomana AJIY paspeliieHo MCNOb30BATD
B KauecTBe OIlepaHia XOp C/IeAyIOLue
peructpel — AX0, AX1, AR, MRO, MR1,
MR2, SRO, SR1. B xayectBe omnepaHja
YOP JOIyCKaeTcsl UCIO/ib30BaHUE pe-
ructpos AY0, AY1 u AF, npuuem xo-
manga DIVS He moker ucnonbsoBath
peructp AYO.

Komp! ycnosuit cond ¢ onucanmem ux
Ha3Ha4yeHUs NpUBejIeHbl B Tad/. 5.

Taxum oOpasom, Mpenblryllias 3anuch
O3Ha4aeT, YTO KOMAaHAA CI0KeHHUs MOo-
JKeT ObITb 3aMHMCAHA B OJHOM U3 C/Iefy-
IOLIMX BAPHUAHTOB:

IF EQ AR=AX0+AY1;
IF EQ AR=AR+AY1+(;
IF EQ AF=AX0+AY1;
IF NE AF=AX0+AY1;
AR=AXO+AF;

CxemoTexHuKa N2 6 11ioHb 2005

Tabnuua 5
Kop ycnosua
cond OnucaHue
onepartopa IF
EQ PagHO HynKO
NE He paBHO HynO
LT MeHbuie Hyna
GE bornbue unv paBHO HYNK
LE MeHblle unm pasHO RyJIO
GT bonbuie HynA
AC MNepeHoc ANY
NOT AC Het nepeHoca AJTY
AV [tepenonnenue AJTY
NOT AV HeTt nepenonHenusa AJTY
MV MNepenonHexne ymHOXMUTENSA
NOT MV Het nepenonHenusn
YMHOXNTENS
NEG BxogHown onepaHp xop
oTpulaTeneH
POS BxoaHown onepaHg xop
nosaoXureneH
NOT CE CYeTUMK UMKAOB HE MycT
FLAG_IN* BbiBog Fl =1
NOT FLAG_IN*| BaiBog FI =0

* Tonbko ans komaHa JUMP v CALL

O6parnTe BHUMaHHUE HA TO, YTO OTIE-
patop IF ¢ xogoMm yCIOBUSA 3akii0O4YeH
B KBaJpaTHble CKOOKH, T. €. ABAsAEeTCH
HeoOs3aTe/IbHBIM B KOMaHIE U MOXKeT
OBbITb UCK/IIOUEH U3 Hee.

IIpu M3yueHUH CUCTeMbl KOMAH Mbl
noppoOHee MO3HAKOMUMCS C BBIUHC-
AUTENbHBIMU OJIOKaMHK NPOIeccopa
bopMaToM HpencraBaeHUss AAHHBIX
IpU BbLINOJHEHUM PasTUYHBIX apud-
MeTHYeCKUX U JTOTHYIeCKUX Ollepalluil
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KOMIMOHEHTDI

HaJ HUMH. JTO NMO3BOJIMUT Aydllie I0-
HSATb, KAKUM 00pa3soOM BBIIIOTHAIOTCSA
T€ WIN UHbIE IEeNCTBUA B IPOLIECCOPE U
n36eXxaTh TeM CaMbIM HEIIPaBHWIbHOTO
NIPUMEHEeHHUA KOMAHJ IIPU HAlIMCAHUU
MIpOrpaMMBbl.

ITpodonsncenue cnedyetm

Orner Banbna,
r. Muacc YenabuHCKOI 061.

fipopomxenne. Hayano — N° 3/2004

AHanuns SFR-coBmecTumoctTn
MWNKPOKOHTpPONNEpPOoB

dupmbi SiLabs

Perucrper SFR riaBHOro ananoro-
uudposoro npeobpasosarenss ADCO
pHBeJieHbl B Ta0I. 2.

[TogcucreMa I71aBHOTO aHAIOTO-1UG-
poBoro mpeobpasosarenss ADCO npen-
craBjieHa caMbIM OOBIIHM yucioM SFR
perucrpoB (33). M3 Hux 18 perucrpos
(55 %) OTHOCATCA TOJNBKO K CeMEVCTBY
C8051F35x. KoneuHo ke, BBU/ly 3Ha4H-
TespHbIX ocobeHHocTeit SFR perucrpos
U KapIUHUIbHBIX OTJIMYUN CTPYKTYPBI
I10/[CUCTEMBI, TOBOPUTB O COBMECTHMOCTH
9TOrO CeMENCTBA C IPYTUMH CeMENCTBAMU
MHKPOKOHTPO/UIEPOB HE UMeeT CMbica. B
CBSI3U C 3TUM B PaMKaX HACTOSAIIEH CTaTbU
Mbl He 6yzieM paccmarpusarb SFR peruct-
PBl, OTHOCAIIIMECS K ceMeicTBy F35x.

IToacucreMa oCTanbHBIX MUKPOKOHT-
pomnepos ¢upmsi Silabs npencrasnena
C/IeNYIOLMMH PETUCTPAMM:

" ADCOH —crapmmuit 6aiiT JaHHbIX

ADCO;

e ADCOL — mtapmmii 6aiiT JaHHBIX
ADCO;

¢ ADCOCF —
ADCO;

e ADCOCN — ympasneaune ADCO;

e ADCOGTH — crapuumit 6aiit Bepx-
Hero nopora ADCO;

e ADCOGTL — magumit 6aiT Bepx-
Hero niopora ADCO;

e ADCOLTH — crapumit 6aiT HUX-
Hero nopora ADCO;

e ADCOLTL — mrapmiuit 6aiiT HIDK-
Hero nopora ADCO;

o AMXO0CF — xondurypanusa My/b-

turiekcopa AMUX;
e AMX0OSL — BpIGOp KaHaIOB
AMUXO0;

o AMXOP — BbIOOP NIO/TO>KUTETBHBIX
Bxonos AMUXO;

o AMXON — Bb160p OTpHIIATe/TBHBIX
BxomoB AMUXO;

o AMXOPRT — Bb160p BBIBOIOB ITOP-

ta P3 nna ADCO;

e HVAOCN — ynpasrieHHe BBICOKO-

BO/IbTHBIM YCHIUTE/IEM;

KoHUTrypanus

e ADCOCCF — kanubpoBOYHBIN

koadunuent ADCO;

e ADCOCPTT — kanmu6poBOYHBIN

ykasarennr ADCO.

ITpexxme Bcero oTMeTHUM, YTO BBIXOJI-
Hble JaHHbIE IJIABHOTO aHAIOTrO-1Ub-
posoro mpeobpasosatens ADCO pas-
MEILHAIOTCA B [IBYX PETUCTPAX CTapIIero
ADCOH u mnapgmero ADCOL 6aitros
[aHHBIX ¢ yyeToM paspsagHoctu ADCO,
T. e. ecin ADCO uMeeT paspAnHOCTD
16 6uT, BBIXOMHONM KOJI 3aHUMaeT oda
PerucTpa, €cu pa3pAnHOCTb paBHa 12,
TO B OJHOM M3 PETUCTPOB Pa3MelllaeTcs
BOCeMb OUT, a BO BTOPOM — OCTaBIIIHE-
s 9eTbipe 6uta. Ecmu paspsgHoCcTs pas-
Ha 10, TO OOUH U3 PeTUCTPOB COLEPKUT
BOCEMb OUT, a BTOPOI — TOJIBKO [1Ba.
N nakomner, e paspsagHocts ADCO
paBHa 8 (mampumep, C8051F30x), uc-
MIOb3YeTCA TOJBKO OIUH M3 PEruct-
pos — ADCOH.

IIpu 3TOM Ba’XKHO NOMHMTB, YTO Ha
pa3MellleHHe BbIXO/IHBIX JaHHBIX BJIH-
fAeT TaKXXe YCTAaHOBJICHHBIH PEXUM
BbIpaBHMBaHUs (BIIPABO WIH BJIEBO).
Ecnu ycTaHOB/IEH peXXMM BbIpABHHBA-
Hud Bupaso (6ut ADCOLJST = 0), BhI-
XOIHOM KO 3aIIUCbhIBAETCA B BBIXOIHbIE
pEerucTpel B OOBIYHOM BH/IE, T. €. MJIA]l-
LN Pa3psAf KOJa 3alIMCbIBACTCA B HY-
nesoit 6ut maamuiero perucrpa ADCOL,
C/IeYIOIUI Pa3psai — B IepBbIi OUT
miaapaurero perucrpa ADCOL u 1. . 9ro
MIPUBOJIMT K TOMY, UTO CTaplllie pa3ps-
mb1 crapurero perucrpa ADCOH oxa-
3bIBAIOTCH HE3aHATBIMU (3aIIOTHEHbI
Hy1aMHU). Eciu Xe yCTaHOBJIEH PEXUM
BbIpaBHUBaHHUA BieBo (6uT ADCOLJST
= 1), BBIXOJIHOUM KO 3alMUChIBAETCH,
Ha4yuHas C CaMOTO CTapliero Oura, B
CTaplLIUi pa3psAn CTaplIero peTucrpa
ADCOH. Hanpumep, ecnu ¢10BO Bbl-
xopHoro xoxaa 10-paspanHoe, TO cTap-
UM (IeBATDHIN) pa3pAn Koja 3allHUChI-
BaeTCAd B CTApLIMH CeIbMOM pa3pAsn
crapuiero perucrpa ADCOH, BoceMoit

pasps/l 3aMTMChIBAETCA B LIIeCTOM Pa3pss
crapulero perucrpa gaHHbix ADCOH,
CAMBIA MJIAIIUMI HY/IEBOU Pa3psal — B
LIeCTOU paspsAa M/IAIIIEro perucrpa
naHHbix ADCOL. Paspsanpl ¢ HyneBoro
TI0 TATBIM MJIAIIIIET0 PETUCTPA TAHHBIX
ADCOL oka3bIBaloTC HEMCIIO/Ib30BAH-
HBIMH U 3aI10/IHeHbl Hy/IAMU. ONHCaH-
Hble [[Ba CIIOCO0A 3aMUCH BBIXOTHOTO
KOJIa UCIIO/Tb3YIOTCA JI/IA ONTHMU3AIUH
OTIp€/Ie/IeHHDbIX TUIIOB BBIYMC/ICHUI TPU
MePBUYHON 06paboTKe NAHHBIX.

OnucaHHbIe PeruCcTPbI PACIIoNaraloTcs
1o pasHbiM SFR azgpecam B nonHodop-
MATHBIX M MajodOPMATHBIX CeMeVC-
TBaX. B nmonHodopmMaTHBIX ceMeicTBax
(FOOx, FO1x, FO2x, F04x, FO6x, F12x,
F13x u F2xx) perucrp crapiiero 6aiira
nanabpix ADCOH umeer agpec 0xBE, a
B manodopmaraeix (F30x, F31x, F32x,
F33x) — ampec OxBE. Perucrp mnan-
1rero 6anra manabsix ADCOL pacnona-
raerca no agpecam OxBE u 0xBD mia
10THOQOPMATHBIX U MaTOQOPMATHBIX
CeMENCTB COOTBETCTBEHHO.

Cnenyromune SFR perucrtper —
ADCOGTH, ADCOGTL, ADCOLTH
u ADCOLTL — npuHagzexar Tak
Ha3BIBAEMOMY «OKOHHOMY [€TeKTO-
py». IloACHUM KOPOTKO CMBICA 3TOTO
y3JIa ¥ COOTBETCTBYIOIIETO TePMHUHA.
Y3en1 «OKOHHOTO [1€TE€KTOpa» COCTO-
UT U3 ABYX AP PerHCTPOB BePXHETO
nopora (crapurero — ADCOGTH n
maanuiero — ADCOGTL) u HuxHe-
ro riopora (crapuiero — ADCOLTH u
miaanmero — ADCOLTL). Beixognoit
KOZI aHanoro-uudpoBoro npeobHpaso-
Barena ADCO cpaBHHBaeTcA ¢ KOIaMH,
IIpEe/IBAPUTETBHO 3aMTMCAHHBIMH T10/Ib-
30BaTejIeM B KaXKAYIO I1apy PerucTpoB.
Pesynbrar cpaBHeHHA OTOOpakaeTcs
B 6ure ADWINT u moxetr 6bITh 11poO-
TPaMMHO OIIPOLIEH WIM MOJKeT Bbi-
3BaTh COOTBETCTBYIOIIIEE NTPePbIBAHHE.
bur ADWINT ycranasiuBaeTca B Bbl-
COKO€ COCTOSIHME, €C/TH BBIXOIHON KOJI
6oblre KO, 3aIMMCaHHOTO B I1ape pe-
ructpoB ADCOGTH u ADCOGTL wu
MeHbIIIEe 3aIIMCAHHOTO B Tape PerucT-
pos ADCOLTH u ADCOLTL.

WupiMu cioBaMH, ecy Kojl B IIape pe-
ructpoB ADCOGTH u ADCOGTL 60b-
e, 4eM B nape perucrpos ADCOLTH
u ADCOLTL, 6ur ADWINT ycranas-
JIMBAaeTCA B BBICOKOE COCTOSIHME, eCIU
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Tabnnuya 2
HasBaHue HasHaueHue Appec SFR perncrpa
perncrpa FOOx | FO1x | FO2x | FO4x FO6Xx F12x F13x | F2xx | F30x | F31x | F32x | F33x | F35x
ADCOCF |Kondurypauns ADCO 0xBC | 0xBC | 0xBC | 0xBC/0 | 0xBC/0 | OxBC/0 | OxBC/0 | OxBC | 0xBC | OxBC | 0xBC | OxBC | OxFB
ADCOCN |Ynpaenenne ADCO OxES | OxE8 | OxE8 | OxE8/0 | OxE8/0 | OxE8/0 | OxE8/0 | OxE8 | OxE8 | OxE8 | OxE8 | OxE8 | OxF4
ADCOGTH |CTapumi 6altt BepxHero | o | o5 | oxcs | 0xC5/0 | 0xC5/0 | 0xC5/0 | 0xC5/0 | OxC5 | 0xC4 | 0xC4 | OxC4 | 0xC4 | —
nopora ADCO
ADCOGTL |MV1aAwni Baitt sepxHero | o -4 | 6.4 | 0xCa | 0xC4/0 | 0xC4/0 | 0xC4/0 | 0xC4/0 | 0xCa | — | oxC3 | 0xC3 | oxC3 | —
nopora ADCO
ADCOH ig’g(‘)“”” BaitT akHbix OxBF | OxBF | OxBF | 0xBF/0 | OxBF/0 | OxBF/O | OxBF/0 | OxBF | OxBE | OXBE | OXBE | OxBE | 0xC5
Cpeanwnin 6anT faHHbIX o . . . . . . o o
ADCOM ADCO — — — 0xC4
ADCOL L\\"Sggm”” Bai pakikbix OxBE | OXBE | OxBE | OxBE/O | OxBE/O | OxBE/O | OxBE/O | OXBE | — | 0xBD | OxBD | OxBD | 0xC3
ADCOLTH |CTaPwwi BaAT HUKHEro | o 5 | 0,c7 | 0xC7 | 0xC7/0 | 0xC7/0 | 0xC7/0 | 0xC7/0 | 0xC7 | 0xC6 | OxC6 | OxC6 | 0xC6 | —
nopora ADCO
ADCOLTL 'r\l’g‘;g;‘;"/'\”D%ao”T HIPKHETO | . C6 | OxC6 | OxC6 | 0xC6/0 | 0xC6/0 | 0xC6/0 | 0xC6/0 | 0xC6 | — | OxC5 | OxC5 | OxC5 | —
AMXOCF |Konourypauua AMUXO 0xBA | OxBA | OxBA | OxBA/0 — 0xBA/0 | OxBA/O — — — — — —
Boibop ebiBOAOB riopTa P3 . . . . . . . . L . - .
AMXOPRT nns ADCO 0xBD/0
AMXOSL |Bbibop KaHanos AMUXO 0xBB | OxBB | 0xBB | 0xBB/0 | OxBB/Q { 0xBB/0 | OxBB/O | OxBB | OxBB - — — —
AMXOP  |Buibop +AMUX0O — — — — — — — — — 0xBB | 0OxBB | OxBB —
AMXON _ |Bbibop ~AMUXO — — — — — — — — — | OxBA | OxBA [ OXBA | —
HVAOCN BblCOKOBOMBTHBIN . o — | oxD6/0 o . . . . . . N L
yCunuTesb
KannbpoBouHbIN
ADCOCCF ko3bduLMeHT ADCO — — — — OxBB/F — — — — — — — —
KannbpoBOUHbBIN
ADCOCPTT vKasaTens ADCO — —_ — — OxBA/F — — — — — — — —
ADCOMD |Peructp pexxuma ADCO — — — — — — — — — — — - OxF3
ADCOCLK |Peructp mogynsartopa ADCO{ — — — — — — — — — — — — OxF7
Crapuun 6ant
ADCODECH [perucTtpa gecaTtnyHoro — — — — — — — — — — — — 0x9B
Ko3bPUuUneHTa
Mnagwuin 6ainT
ADCODECL |peructpa gecarniHoro — — — — — — — — — — — — | Ox9A
ko3¢ duUmeHTa
Peructp cmewerna DAC o . N . . N . . . . o
ADCODAC ADCO — OxBF
Peructp ynpasnenus . o N . . . . . . . . .
ADCOBUF BXxOfHbIM 6ybepom ADCO 0xBD
ADCOSTA |Peructp cratyca ADCO — — — — — — — — — — — — OxEB
ADCOCOH CTaplwmin 6ant peructpa . L o . . . . . . . o — | oxBeC
KannbpoBKY CMELLEHNA
ADCOCOM CpepHuin 6anT perucrpa . . o o . o . . o . . — | oxBB
KanmbpOoBKU CMeLleHnsA
ADCOCOL Mnagwwir 6anT perncrpa . L . . o . . . . . o — | oxBA
KannbpoBKK CMELLeHNSA
ADC OCGH Crapwwuin 6aiT kanubposkn| o . o o . . o . . o — | oxaD
yCWieHuA
ADC 0CGM CpepHuid 6aliT kanubpoekn| . L . o . . . . N . — | oxAcC
YyCWIeHuA
KannbpoBKN ycuneHus
Crapwiwnin 6anT garHHbix o L o i L . . . . i . .
ADCOFH ADCO (6bicTpblft dunbTp) OxFE
CpepHuil 6anT fgaHHbix . o o . L . - o . L o .
ADCOFM ADCO (6biCTPbIV QUILTP) OxFD
Mnagwwui 6aiT gaHHbIX . o o . o . o o o . o o
ADCOFL ADCO (6blCcTPbI QUILTP) OxFC
ADCOMUX Peructp ynpasnexus . . . . o o . . . . . B 0xC6
MYTIbTUNSIEKCOPOM

BbIxogHOM Ko ADCO HaxonuTcs MeXny
KOIAMHU TIOPOroB, 3alIMCAHHBIX B I1apax
PErucTpoB.

Eciu xoa B 1mape peructpos
ADCOGTH u ADCOGTL MeHbine,
yeM B mape peructpos ADCOLTH u
ADCOLTL, 6ur ADWINT ycranas-
JUBAETCA B BBICOKOE COCTOSHHUE, eC/TU
BeIMYMHA BhIXomHoro koma ADCO Ha-
XOIUTCA 3a Iepefie/laMU IIOPOTOB, T. .
€CJIM BBIXOIHOM KOJ MeHbIIe Koaa
MeHBIIIEro mopora win 6osblile Koja
6osbIIIero Mopora.

Ve D = T W S

Anpeca SFR perucrpoB «OKOHHO-
ro [IeTeKTOpa» TaKKe OTAUYAITCA Y
oHO(MOPMATHBIX ¥ MATOPOPMATHBIX
MHKPOKOHTPO/UIEPOB.

B monHOdOpMaTHBIX ceMeHCTBAX
(FOOx, FO1x, FO2x, F04x, F06x, F12x,
F13x u F2xx) perucrp crapitero 6aita
sepxnero nopora ADCOGTH pacnono-
eH 1o appecy 0xC5, perncTp MIaILIero
6aitra Bepxtero nnopora ADCOGTL — 1o
anpecy 0xC4, pernctp crapimero 6asra
uwkHero nopora ADCOLTH — mno an-
pecy 0xC7, a peructp majiiero 6asra

rawkHero nopora ADCOLTL — rmo an-
pecy 0xC6. Ina mManoOpMaTHLIX ce-
mencts (F30x, F31x, F32x, F33x) atu
anpeca cootBercTByoT 0xC4, 0xC3,
0xC6 u 0xC5.

ITpodonscerue cnedyem

Oner Hukonaigyx,
r. Kummnes, MoanaBus

Ve
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MukpokoHTponnepbi?

9TO e nNpocTo!
AENEHWUE ABOWNYHDIX YACEN

IleleHMe KaK TaKoBOe sBJAETCA 00-
paTHOM IPOLEAYpPOH IO OTHOLICHUIO
K YMHOXeHHMIO. [Ipy yMHOXEHUH IHC-
na X Ha 4MCTo Y Mbl HaXOOWINA TaKoe
4UCI0 Z, KOTOpoe Obl BKIIOYAIO B cebs
Y pas uncio X (wm Haobopor, X pas
yuciao Y), T. e. Z 6bu10 661 cymmon Y
c/araeMblX, Kaxpoe M3 KOTOPbIX paB-
HO X. OT0 4uCi0 Z U OBUIO HCKOMbBIM
npousBefeHyeM. [IpH jle/IeHHH XKe MBI
menaeM 0OpaTHOe — HaXOOHUM, CKOIbKO
pas Y uucio X COep>XUTCA B IUCIe Z.
IIpu uenoducieHHOM Heenuu Z Ha X
qMCI0 Z MOXKET NOojenuThca Ha X He
[IOJTHOCTBIO: YacTh Z, MeHblasg, 4eM X,
OCTAaHeTCA WM He CeNaeT BKaaja B Iie-
noe 4actHoe Y. @akTHIeCcKH Mbl peliiaeM
c/enyiolee ypaBHeHHe:

Z=X-Y+R, (20)
rie 7 — penuMoe, X — [€IUTeNb,
Y — uckomoe 4acTHOe, R — HMCKOMBIN
ocrarok (R < X).

[TpousBefieHHe TOYHBIX 11€/IBIX N-Pas-
PATHBIX YHCET UMEET PA3PANHOCTD 21,
[ToSTOMY TP JieIEHUU TOYHBIX 1Ie/IbIX
qMcel IPUMeM PaspANHOCTH [HeTHUMO-
TO U [ie/IMTeNA COOTBETCTBEHHO 2N U N
(n 06LIYHO BHIOMPAIOT PaBHBIM 8, 16 K
T. 1.). Kak u3BecTHO, MHOXECTBO Iie-
JIBIX 4MCel He 3aMKHYTO OTHOCHUTEJIb-
HO OTlepauMH Jie/IeHNs, YaCTHOe MOXKeT
ObITh He TOJABKO TOYHBIM HE€/IbIM YHC-
JIOM, HO M KOHEYHOI WIH 0€CKOHeY-
HO¥ Ipo6bio (TTPaBUIbHON WIH Helpa-
BU/IbLHOI ), T. €. YUC/IOM OTPAaHUIEHHON
TOYHOCTH. B CBI3M € 3TUM paspsANHOCTD
4aCTHOTO TPH [IeIEHMH HEIbIX duces
ompeme/nseTcss HeOOXOMUMON TOYHOC-
ThIO €r0 BBIYHCAEHHS M MOXET Ipe-
BHILIATH PaspANHOCTb HETUMOTO WIH
pmenurens. Ha nmpakrtuke neneHue 1e-
JIBIX 4YKCe/T BBIMIOHAETCA KaK Jle/IeHHe
C OCTAaTKOM: HaXOMAT 1Lie/I0€ HEMOMHOe
TOYHOE YacTHOe (ero NMpousBeneHue ¢
IeUTe/IeM [laeT Lea0€e YUCI0, He Tpe-
BBILIIAIONIEE [eTHMOe) U Iie/IbIi OCTa-

' TOK, T. €. PA3HOCTb MEX/Y IeTHMBIM U

pou3BeieHNeM HENOTHOTO YacTHOTO
Ha menuTenb. Kak 6pU10 yoxe OTMEYEHO,
PaspAOHOCTh HETOJHOTO YacTHOTO He
IPEeBOCXOIHUT PAa3PANHOCTH [Ae/IMMOTO, a
PaspANHOCTb OCTaTKa — PaspARHOCTH
penutesns (OCTaTOK MO aBCOMIOTHOM Be-
JIMYMHE BCETHA MEHbIIE TEeTUTENA).

BOIBIIMHCTBO MUKPOKOHTPO/UIEPOB,
B TOM 4YMC/Ie M paccMaTpuBaembie X51,
He COofiepKaT TIOTHOIIEHHbIX KOMaHJ Jie-
JIeHMA 9HCeT, TIO3TOMY 1A BBITIO/THEHUSA
3TOI1 OTepalMi HeOOXOIMMbI IIPOTPaM-
Mbl. JI:060i1 IpOrpaMMHbBINH METOJ Tie-
JIEHUSA CBOTUTCA K MOC/IEIOBATE/IBHOMY
HaxoXaeHHuIo udp YacTHOTO, HAYUHAA
¢ ero crapitei qudpspl, IyTeM BbIYHUTA-
HUA [e/TUTeNs U3 JeIMMOTO WM OCTaTKa
M aHa/IM3a N0/Ty9aeMoit pa3HoCTH. [IBO-
UYHOE [ie/IeHHe Tpollle NeCATHUYHOTO,
TIOCKO/IbKY BBIGODP OdYepemHo¥ 1nudpsl
4aCTHOTO MPOU3BOAUTCSA BCETO U3 IBYX
nupp — 0 u 1, mpuyem umdpa 1 BbI-
6upaercs IPH HEOTPUIATETBHON PasHO-
CTH (IeMMOoe 1o MOZIY/IIO 6OMIbIITe WK
PaBHO [eNUTeN0), a uudpa 0 — mpu
OTpHILATEebHOM Pa3HOCTH ([e/TMMOe 110
MOMy/TIo MeHblue femurens). [Tponenypa
06BIYHOTO (HEYCKOPEHHOTO) Me/eHUA
HOCHMT IIOC/IellOBaTe/NbHbIN XapaKTep:
ovepenHas IMQpa YAaCTHOTO U HOBBIM
OCTaTOK He MOTYT OBITh BBIYMCIEHBI
npexje, 4eM OymeT MOTyYyeH M HCCIe-
MOBaH MpeblayIHI OCTaTOK.

JleneHue AECATUYHBIX M OBOMYHBIX
qMCce/ BBIIOAHAETCA 110 OOINUM IS
06eHx CUCTeM CYMCIEHHA IPaBUIAM.
[TosToMy I Hadyaja [JaBauTe BCIIOM-
HUM, KaK OCYIIeCTBIAETCA JeCATHIHOE
nenenue. Jlist 3TOr0 pacCMOTPUM C/IeNy-
romui npumep. Ilycts menumoe paBHO
4436, nenmurenb paBeH 34. Mimeem:

4436 | 34
34 | 130
103
102

16

Puc. 38

Hair genurens mBY3Ha4HbIA, MO3TO-
My B [eMMOM BbiOepeM Crapiive IBa
paspsiia M pasfenuM COCTaBlIeHHOE U3
HUX 9UCI0 (B HallleM cay4ae 44) Ha jie-
auTenb. VIHBIMU C/IOBaMH, IIOCMOTPHUM,
CKO/MBKO pa3 [enurenb 34 BXOOWUT B
cocras 44. B maHHOM c/ay4ae y Hac No-
AY4WIach eOMHUIA 1, M 3Ty eOMHUUKY
3arMilieM B CTAapIIMH paspsl YacTHOTO.
Y MHOXXUM 3TOT NTOTy4eHHbINH Paspsn Ha
34 y 3anMiiieM TTPOU3BENEHNE MO CTap-
LIMMH [IBYMS PaspAafaMM [eIHMOro.
3areM BBIYTEM IIEPBOE M3 IIOC/TIEMTHETO.
TTonyyenHyto pasHOCTh (44 - 34 = 10)
3alIMIIeM IO, YIIOMAHYTHIM IIPOH3Be-

neHueM (34), u 106aBUM K Hell cIpaBa
(MHOTTIa TOBOPAT “CHeceM B Hee) TPeTHH
O CTAPIIMHCTBY Pa3pAn JeMMOTO, T. €.
tpoiiky. ChopMupoBaHHOE TaKUM 00-
pasom uncio 103 (ero MOXXHO Ha3BaTb
HepBOM [IPOMEXYTOYHOH PasHOCTHIO)
OIIATH Pa3/Ie/MM Ha Ae/TUTe b, WIX BHOBDb
oIIpenie/IMM, CKO/BKO Pa3 34 BXOOAUT B
103. HerpynHO 1OCYUTATD, YTO TPH Pasa,
T. €. CJIe[yIOIIUI, BTOPOH pa3psil JacT-
HOTO paBeH 3. 3amnMieM €To CIpasa OT
eOVHHIIbI, YMHOKHM Ha 34, U [O/TyYeH-
Hoe npousseneHue (102) sanMieM nox
MepBO¥ Pa3sHOCTBHIO. BbIuTeM IepBoe U3
sroporo (103 - 102 = 1) u K momy4eH-
HOM Pa3HOCTH (eIMHMIIE) TOOABUM CIIpa-
Ba YETBEPTHIN 110 CTAPLIMHCTBY PaspAl
ieTMMOro, 1ectepKy. ChopMUPOBaHHOE
TakuM 06pa3oM 4HUCIO 16 Ha3oBeM BTO-
POJ IPOMEXXYTOYHO¥ pasHOCThIO. [Tocre
3TOTO OIIpele/ UM, CKOIbKO Pas3 ie/IuTe/b
BXOJIMT B 3Ty BTOPYIO IIPOMEXYTOYHYIO
Pas3HOCTb, T. €. TIONbITAEMCS Pa3NeUTD
aTy pasHocTh Ha 34. OgHAaKoO OHa, KaK
HETPYIHO 3aMeTUTDb, MEHbIIIe [eIUTeNs,
IeuTeNb BXOAUT B Hee 0 pas, M 9T0T 0 —
MJIafILMIT paspsAn JactHoro. [laree, kak
BUIMM, CHOCUTH BHU3 HEYero, B CBA3U C
yeM TPOIIeCC Ie/IEHUA Ha 9TOM 3aBeplla-
eTcs, M 5Ta BTOpasA PasHOCTb OKa3bIBALT-
Cs1 HUYeM MHBIM, KaK OCTaTKOM.

A Temepp naBaiiTe pasnenum 4436 na
94 ¥ TOCMOTPHUM, KaK OCYILECTBIIAETCSA
lieJieHHe B 9TOM CIydae:

4436 94

376 47
676
658
18

Puc. 39

B 5TOM IIpHMepe Mbl UMeeM JIe/TUTe/Ib
60/IbIlIe, YeM CTapIIasg 9acTb NETUMOTO.
TToaroMy Ha 94 Mbl [ie/TUM He ByXpas-
pANHOe YMCTIO 44, KOTOpPOE MeHbllle 94,
a 4UCI0, COCTOsAIIee U3 TPeX CTapIINX
udp, T. e. 443. O6pIYHO NIPH BBINO/THE-
HUH 1e/IOYUCIEHHOTO [ie/IeHUsA “B CTOJ-
61K’ TOCTYNIAIOT MMEHHO TaK, 6epyT
YHCIO0 U3 TAKOTO KOJITUYeCTBa CTApInX
1Hdp, KOTOpOe IIO3BO/IAET IPOU3BECTH
JieieHHe C HeHy/IeBbIM pe3yabraroM. Ho
JUIA STOTO Tiepe] Ae/IeHUEeM MblI JO/DKHbBI
OTIpe/IE/IUTh, CKOTBKO LUQP B3ATD, YTO-
6bI YUCIO U3 CTApLUMX UUPP fAeUMOTO
6p10 661 Gonbire menutend. M ecau
MBI, BOOpY>KeHHbIe OTIBITOM Ha4a/IbHOM
IIIKO/IbI, B COCTOSTHUM OIIPEeeIUTh 3TO
“ yme”, T. e. 6e3 Kakux-TH60 QUKCUpY-
eMbIX Ha Oymare JOTIOJTHUTETbHBIX BbI-
YUC/IeHUH, TO MUKPOKOHTPOJUIEPY IJis
STOTO IIPUIETCA COBEPIIATh KaKHe-THO0
meiictBusa. Ha mpakTuke ke OKasbIBa-
eTca ynoOHee 3aCTaBUTh ero BIOMPATh
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IUIS1 IEPBOTO J€ICHUS UMEHHO CTOIBKO
CTaplIMX paspsIoB JE€IMMOrO, KaKOoBa
PaspANHOCTD OeAUTeNs, U NPU 3TOM,
eC/IM YIIOMAHYTOE YUCIO0 OyneT MeHblile
OETATENS, B IEPBOM IIUKJIE [Ie/IEHUS MbI
TIOIIPOCTY NO/TyYUM He3HavalllUil Hy/b,
Kak Ha puc. 40.

4436 | 94
00 047

443
376

676

658

18
Puc. 40

Wrax, Mbl IMOBTOPH/IM LIKOJIBHYIO
IpOIENyPY HeAeHUs “B CTOnOuK”. Jla-
BaliTe onpobyeM aHAaJOTMYHBIM 006-
Pa3soM OCYIHECTBUTH Ie/eHHe OMHOTO
ABOMYHOTO YHC/Ia Ha IPYTOE, HATIPUMEP
1000000, na 1111,. Ilponenypa menenus
BBIIJIAIUT CAEOYIOIIHM 00Pa3oM.

_ 1000000
0000

10000
T 1111

00010
0000

00100
0000

100

1111
0100

Puc. 41

Ham penutent yernlpexsHawHBIM,
II0O3TOMY B JIe/IUMOM BbIOepeM CTapiiue
YeThbIpe paspsAfa U IOCMOTPHUM, CKOJb-
KO pa3 memurens 1111, BXoguT B cocTaB
COCTOSIILIETO U3 3THX YeThIpeX Pas3pAmOB
yucna 1000,. B nansOM crtydae nemirens
6onbire yucaa 1000,. CaenoBatenbHo,
CTaplIMi paspsAn 4acTHOro paseH 0, U
3TOT HY/Ib MBI 3alIMIIEM B YacTHOE. Y M-
HOXXHM 3TOT NOJYYEHHBIN paspsn Ha
1111, 1 sanumIeM cocrosiiee U3 HyJei
MIPOU3BEIEHHE TIO[ CTAPUIMMHU YeThIPb-
M paspsAgaMH OeTUMOro. 3aTeM BhIYTEM
NepBOe U3 NOCIenHero. JJo6aBuM K mo-
JIy4eHHOM pasHOCTH CIIipaBa NATBHIA MO
CTapUIMHCTBY paspsl IEAUMOro, T. €.

erte onuH Hyab. COpMHUPOBAB TaKHUM

o6pasoM yucno 10000, (ero, kak u paHb-
IIe, Ha30BEM IIE€PBOH NPOMEXYTOYHOMN
PasHOCTBIO), OTIATH ONPENIE/TUM, CKOMTBKO
pas 1111, Bxogur B 10000,. Hetpynno
TIOCYUTATh, YTO OJIMH Pas, T. €. CIeAYI0-
U, BTOPOH, paspsf 4aCcTHOTO paBeH 1.
3amnuIeM ero Crpasa OT yXe MMeIolle-
rOcs Hy/A. 3aTeM YMHOXHM ero Ha 1111,
M nony4eHHoe npousBemenue (1111,)
3alIUIIIEM TIOJ TIEPBOM NPOMEXYTOYHOM
pasHOCTBIO. BeryTeM nepBoe U3 Broporo
(10000, - 1111; = 1) ¥ K HOMY4EHHOM

eqUHUIIE N0OaBUM CIIpaBa LIECTOM TIO
CTapUIMHCTBY paspsf Je/TMMOTO, OYepe-
Holt Hy/b. CHOpMHpPOBaHHOE TaKMM 06-
pasom unciao 10, (wm 00010,) HazoBeM
BTOpO¥ TNPOMEXYTOYHON PasHOCTBIO.
Hasee onpenemiM, CKONBKO pa3 eTUTENb
BXOJHUT B 3Ty BTOPYIO pasHOCTb. OnHaKO
OHa, KaK HeTPYJHO 3aMeTHUTh, MEHbIIle
HOeNMUTENs, B CBA3SH C YeM O4YepedHOI,
TPETUH, paspsAl YaCTHOTO ONATH paBeH
HY/IO. Y MHOXXHM 3TOT TIO/TydeHHBII pas-
pan Ha 1111, v 3anumieM cocrosiiiee U3
Hy/Ie!l IpOU3BeeHHe 10 MIAIITHMHU Ye-
TBIPbMsI PaspsAnaMu BTOPOHM pPasHOCTH.
OnsATe BBIYTEM IEpBOE M3 MOC/IETHETO.
J106aBUM K TIOJTy4eHHOI pasHOCTH CIIpa-
Ba CelbMOM IO CTapLIMHCTBY paspsn
[EIMMOTO, T. €. ellle ofuH Hy/ab. Chop-
MHUPOBaB TaKUM o6pasoM yucio 00100,
(ero Ha3OBeM TpeThel NPOMEXXYTOYHOI
PasHOCTBIO), OTIATD OIIPEIE/TUM, CKOIBKO
pas 1111, Bxogut B 00100;. fIcHo, uTo 0,
TaKHUM 00pa3oM YeTBEPTHIN paspsifl YacT-
HOro — onsATh Hy/b. [lockombky Bce pas-
PAObI IeTMMOTO YKe HCO0/Ib30BaHbl, TO
TIPOIIECC Jie/IEHUA Ha 3TOM 3aBeplIiaeTcs,
M oCTaBLIaAcA pasHOCTh (100;) okasbiBa-
€TCs HUYEeM UHBIM, KaK OCTaTKOM.

Wrax, npu genenuu 10000005 Ha 1111,
MbI nosrydran 100, 1 cTONBKO Ke B OC-
TaTKe. YTOOBI NMPOBEPUTH, NIPaBUILHO
JTM MBI BBINIOJIHWIM Jie/IeHHE, TIepeBeieM
3TH 4ucaa B pecathunbie: 1000000, =
= 6419, 1111, =159, 100, = 4;; 64 : 15=4
c ocratkoM 4. Kak BumuTe, Bce colocs,
YTO NOATBEPKJaeT NPaBWIbLHOCTb pac-
CMOTPEHHOM NPOLIENYPhI I1€/I0YHUC/IEHHO-
IO JBOMYHOTO [E/IEHUA C OCTaTKOM.

E1tre napa npumepoB, YTOOLI BBI OCBO-
WINCDH C TeM, KaK OCYILeCTB/ISETCS ene-
HU€e IBOMYHBIX I1€/IbIX yuce. Pasnenum

01010101, na 1010;:
1010
0100

01010101
0000
1010
= 1010

0001
~ 0000

0010
0000

0101
Puc. 42

HpoBepum: 01010101,=85,,,
1010,=10;9, 85:10=8 u 5 B ocrtaTtKe.
Kax Bugute, Bce couvtocwk: 0100,=8,,
1012:510.

B cnenmylomem npumepe pasmenum
01011010, Ba 1101, (puc. 43).

Y specy Bce B nopanke: 106:13 = 8 ¢
ocratkoM 2. Kak BUgHTe, HUYETO C/I0OX-
HOTO, T€ )€ CaMble NeHUCTBUA, KOTOPBIM
Hac KOIZIa-TO YYWIH B HAY&IbHOM ITKOJIE
Ha ypokax apuMeTHKu.

_01101010 1101
0000 0100
1101
- 1101

0000
0000

0001
0000

0010

Puc.43

Teneps naBaiite 06paTUM BHUMaHHe
Ha ciefymollee 06CcTOATeNbCTBO. s
peanH3alMy OIlepalMH Jle/IeHUs HaM
OOCTATOYHO JIMIIbL YMETh BBIYUTATH
4ucia gpyr us apyra. Hanpumep, xorna
MBI OCYIIECTB/AANMU nenenue 4436 : 34,
MbI [/I1 ONpefeneHNUsl TOr0 HWIH HHO-
IO paspsijla YaCTHOTO AO/DKHBI ObLIH
pasnenmTh COOTBETCTBYIOIYIO IEPBYIO,
BTODPYIO H T. [I. IPOMEXYTOYHYIO pas-
HOCTb Ha genurtens. Ho, kak 6b110 cKa-
3aHO, IIPH 3TOM Mbl HaXOAWIH, CKO/Tb-
KO pa3 Je/JUTeab COAEPXUTCA B 3TOU
PasHOCTH. A HalTH 3TO MOXXHO U 6e3
OIepalyH AeneHusA. BeruteM memurens
H3 IIPOMEXYTOYHOM PasHOCTH U IOC-
MOTPHM, OCTa/Nach M OHA IIOC/Ie 3TOTO
6onbtelt uan paBHo# 0 win Het. Ecn
OHa HeOTpHIaTeIbHAa, TO pas3psan 4acT-
HOTO NMPHMEM PaBHBIM 1, Ipu oTpHna-
TE€JIbHOM pe3y/bTaTe paspsl 4aCTHOTO
paBen 0. [lanee, ecnu mocie mepBoro
BBIYMTAHHUS Pe3y/nbTaT ObII HEOTPH-
LIaTebHBIM, ellle pa3 BBIYTEM U3 HETOo
penutens. Ilpu orpunarensuom pe-
3y/1bTaTe HY>KHO OCTAaHOBUTHCSA, a €C/IH
pe3yabTaT BTOPOrO BBIYMTAaHUSA OUATH
HEOTPULIATE/NIbHBIN, YBEJIUYHUM HCKO-
MBIJI paspsil 4acTHOro elife Ha 1 (T. e.
IO 2) ¥ IpOIO/DKUM BeluMTaHMe. Elre
pa3 BBIYTEM J€UTENDb, U OCTAHOBUMCSA
IIPY OTPHULIATE/IbHOM Pe3y/IbTaTe BbIUH-
tanud. [Ipu HeoTpuIaTeILHOM Xe yBe-
JUYUM Paspsl 4acTHOrO elle Ha 1 (mo
3) 1 OymeM NpOJO/KATh BBINOJTHATDH
yKasaHHbIE IeMCTBUA IO TeX Nop, oKa
B pe3y/nbTaTe BHIYUTAHUA He IIOIYIUTCS
oTpunarenbHoe yucno. Kak HeTpynHO
AorajaThCsl, 3TH AeHCTBUA MOTYT OBITh
BBINO/MHEHH! 1, 2, 3 U T. A. pas, HO He
6onee 9. IIpH 3TOM MBI IOTYYUM B HTO-
re, CKOJMIbKO pa3 [Ae/IUTeNb COACPXKUTCS
B COOTBETCTBYIOLIEH NPOMEXKYTOIHON
PasHOCTH, T. €. HCKOMYIO U Py pasps-
na yactHoro. Hapnetocn, Bce ckasaHHOe
IIOHATHO, €C/IM HeT — BHHUMaTeAbHO
IIPOYMTANTE NIOCIENHHUE TPH ab3alia.

Korga Mpl BHIMOMHAAH [e/neHUE
1000000, Ha 1111,, MBI TOYHO TaK XXe
HAaXOIH/IH, CKOABKO pa3 NeauTeNnb Co-
JE€P>XUTCsA B NEPBOM, BTOPOM U T. ..
IIPOMEXYTOYHOH pasHOCcTU. [Ipu 3Ttom
B CHIIy OCOOEHHOCTEN MBOMYHOM CHC-
TeMBbl CYUCICHUA JENUTENb B KaXKIOM

s

e
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3TOW PasHOCTH MOXKET COOepKaThCs He
6osee ogHoro pasa. MHbpIMH cOBaMHu,
€C/IM COOTBETCTBYIOILAA Pa3HOCTh MEHb-
I1Ie e/TUTENs, TO OH COIEP>KUTCS B Helt 0
pas, U HalIEHHBIN Pa3psi 4aCcTHOro pa-
BeH 0. Eci cooTBeTCTBYIOIAsA PasHOCTD
paBHa WK O0JIbLIIE NETUTENS, TO Ne/IH-
Te/lb CONEPXUTCA B HEM TONbKO OJHH
pas, ¥ BIYUTAHHE €r0 U3 YIOMSAHYTOH
IIPOMEXYTOYHON PasHOCTH NIPUBENET K
TOMY, YTO pe3yAbTaT 3TOr0 BIYMTAHUS
OKa)KeTCsI MeHblile nemutensd. [TosTomy
HaWOeHHBIN pa3psan YaCcTHOTO B 3TOM
caydae paBeH 1, a 4acTHOe B utore Oy-
IEeT COCTOATh M3 IOC/IENOBATENIBHOCTH
Hy/Iel ¥ equHUI] (a pasBe KTO-TO >KIal
HHOTO0?).

Wpem nanee. YyThb BbIllIe MBI IOTOBO-
PWINCH, YTO IIPU BBITIOIHEHHH [€/I€HUA
MBI JIOJDKHBI CPaBHUTH IEPBYIO, BTO-
PYIO, TPETBIO U T. JI. IPOMEXKYTOYHYIO
PasHOCTD ¢ fAenuTeneM. Ecau pasHoOCTb
MEHBblIIE JE/IHTeNsA, TO COOTBETCTBYIO-
UM paspAn 4acTHOro paseH 0, K 3TOM
PasHOCTH CIipaBa HaJo J00aBUTD CIemLy-
IOUIUI paspsl U3 JeTHMOIO U IIPOBECTH
odepenHoe cpaBHeHHe. Ecin pasHOCTD
He MEHbIIIe Ie/INTENs, TO YCTaHaB/IUBa-
€M TEeKYILIMH pas3psAd 4YaCTHOrO paBHBIM
eNUHUIIE, BbIYUTaeM [I€/IUTENb H3 COOT-
BETCTBYIOILIEN Pa3HOCTH, [00aBIsieM K
pe3yAbTaTy CAENYIOUINIA paspAal U3 fe-
JIMMOTO U NPOBOOUM O4YepeNHOE CpaB-
Henue. Y Tak 1O TOro MOMeHTa, NIOKa
MBI He UCNO/Ab3yeM BCe paspsabl Jeau-
Moro. Bpozne Bce oueBupno. Ho BO3-
HUKAEeT BOIPOC — KaK OCYILUECTBAATH
cpaBHeHMe uucen?! Benb paccmarpuBa-
eMble MUKPOKOHTPOJ/UIEPBI HE UMEIOT
KOMaH]l CpaBHEHMsI, IO KpalHeH Mepe,
CpaBHeHUs IBYXOaNTHBIX, TPeXOaNTHBIX
U T. A. yncen. Kak 6bITB?

Ha camoM nene Bce JOBOILHO NPOC-
T0. [l cpaBHEHHUA IBYX YHCeT HYXKHO
HONPOCTY BBIYECTh OJHO U3 JPYroro (¢
BBIYUTAHHEM-TO MBI yXe 3HaKOMBI!)
U, €C/IM pe3yabTaT BbIYMTaHHA II0JIO-
KHTEeIbHBIMN, ITIepBOEe YHCNIO OOsblIIe
BTOpOro. OTpunaTeabHbIl pe3yabTaT
(ycranoBuBmmiics B 1 drar nepeno-
ca CY) cBUmeTenbCTBYET O TOM, YTO
InepBoe 4YUC/AO0 MeHbIlE BTOpOro, a
HY/J€BOM, KaK HETPYAHO COOOpasHTh,
nHbOpPMHUpYET Hac O paBEHCTBE CPaB-
HUBaeMbIX 4Hucen. BoT TOMbKO mocae
TaKOTO CPaBHEHHs NepBOe U3 YHCE
(ecnu mepen cpaBHEHHMEM HeE COXpa-
HHUTD rae-TO ero) usmeHurca. Cnengo-
BaTe/lbHO, €C/IM OHO HaM TIOHaJOOUTCs
B Na/lbHEHNIIEM, TO €r0 HYXXHO Iiepeq
CpaBHeHUEM If[e-TO COXPaHHUTh, THO0
BOCCTaHOBUTb — NPHUOABUTD K OCTAT-
Ky, TIOJIy4eHHOMY B pe3yabTaTe CpaB-
HEHUs, eTUTENbD.

B uTore anropuT™m, HmpH IOMOIIH
KOTOPOr0 MUKPOKOHTPOJIEDP MOT OBl
OCYILIECTBUTD LIeIOYHCICHHOE JIe/IeHHE,
[IO/DKEH BBITJISETh CIEAYIOIIHUM obpa-
30M:

1) pacnonoXXuTh N-paspsATHBIA OeTH-
Te/Ib TIO CTAPLIMMHU N Pa3psAIaMH J1e/TH-
MOTO Y BBIYeCThb IIepBO€e U3 BTOpOro. Pe-
3y/IbTAT BBIYUTAHIA IIOMECTUTh HA MECTO
CTapUIMX N paspsANoB JeTHMOr0;

2) ecnu pe3ynbTaT BBIYUTAHHUA HEOT-
punarenbHbI (rar nepeHoca ocTancs
cOpOILIIEHHBIM), TO pas3psj YacTHOTO
YCTaHOBUTb PaBHBIM 1 U TiepeHTH K
1. 4. Eciu pe3ynbTaT BEIYMTAHUA OTPU-
naTenbHbIN (ycTaHOBWICA (iar mepe-
HOCa), TO paspsif YacTHOTO YCTaHOBHUTD
paBHBIM 0 U IepelTH K II. 3;

3) BOCCTaHOBUTb OCTATOK, T. €. CJIO-
XUTh JEMTUTENb CO CTapHIMMHU N pas-
pPAdaMH eTHMOTO, TIOMECTHB CYMMY
Ha MeCTO 3THX CTapIIMX N paspsAnoB
[EeTHUMOTO;

4) NpOBEPUTH, OKA3J/ICA TM MU
pasps/ AeMMOTO IO MIALIHM paspsi-
noMm penutens. Ecau HeT, TO mepenTu
K IL. 5, €C/IM 713, TO BBIMTH U3 NMOANPO-
TpaMMBl;

5) COBUHYTb YaCTHOe Ha ONMH pas-
psn BneBo. CIBUHYTD IeTMMOE Ha OIUH
pasps BIeBO WIH, YTO 9KBHBAIEHTHO,
HenuTe b Ha OJUH paspAn BIPaBo;

6) BbIYECTb N-paspAOHBINA HeTUTENb
M3 CTapIIUX N paspsAgoB HEIHMOTO.
Pe3ynpTaT BhIYMTAHUA IOMECTHTH Ha
MeCTO CTapLIUX N PaspAmOB [eIHMOTO.
Iepetitu K 1. 2.

ITpodonxenue cnedyem
Anekcannp ®Ppynse,

Anekcent PpyHse,
r. MockBa

peobpasoBaTeny HanpsOKeHUs

C KOMMYTHDPYEMBIMH KOHMIEH-

caTopaM¥ HaxoAAT IIHPOKOE
NIpPUMeHeHUe B TaKUX YCTPOMCTBAX, KaK
HepeHOCHbIE H3MePHTEe/TbHBIE IPHOOPEI,
neimKepbl, MOOWIbHBIE Te/ie(POHBI U BO
MHOTUX ApyruX. OyHKIIHMOHAIbHAS CXe-
Ma OIHOTO W3 TakMX IpeobpasoBare-
neit (ADP3605 ¢pupmser Analog Devices)
IIpuBeJeHa Ha puc. 1.

Cp+ Cp-
H—; 13}
SPD DNS
UnL8 sT AL sl
Sl
SND | DNS (7] Vour
il L,
0SC
ity e ["3—fFeeBack
CONTROL 18] Usense
LOOP
J
!_L‘ 1
{2}

Puc. 1

Muxpocxema ADP3605 comepxur
371eKTPOHHbIE KoY S1—S54, reneparop
(OSC Clock Gen) ¢ nenamu ynpas/ieHHs
3/IEKTPOHHBIMH KTIOYaMH U IIeTIbI0 06-
PaTHOM CBSI3U PEryasATOpa HalpsHKeHHUA
(Feedback Control Loop). dnextpon-
Hble KJIIOYH YIPaBifIOT 3apALHO-pas-
PAOHBIMH NpPOILIECCAMHU KOHJIEHcaTopa
Cp, nogxmodaemMoro X BeiBogaM Cp; U
Cp— MHKpOCxeMbl. 3apsanKa KOHIEeHCa-
topa Cp OCYIIeCTBIAETCA IIPH 3aMBbI-
KaHUHW 3/IEKTPOHHBIX Kmioden S1 u S2.
O6pasyemble B nipoliecce 3apAIKH IelH
[I0Ka3aHbl Ha puc. 2.

s1 3
Uiy 1 _T_ E |
Bxn. - ! Beikn.
L Ce |
L i ] sk
i Uour
“T

Puc.2

Bo Bpems nuiia sapsagku Cp HOAK/IO-
4aeTcsi K COOTBETCTBYIOIIMM BBIBOAM
ucrounuka nurtanusa Upy. Paspagxa
konpeHcatopa Cp ocyllecTBasAeTCsA IO
11eTIAM, [10Ka3aHHBIM Ha pHC. 3.

Bo Bpemsa nuxaa paspanku Cp nop-
Knoyaercs K BbrxogHol nenu Upyr. Kax
BUJIHO U3 puc. 3, K BeiBOIY Uyt nonco-
eIUHsEeTCA MHUHYCOBOI BBIBOI, KOHIIEH-
caropa Cp, B TO BpeMs Kak IUTIOCOBOI1
BBIBOJl, KOHJEHCATOpa NOJKIIOYAETCI K
o6uieMy niposony (GND). 3apsangro-pas-
PpAIHbIE MPOIIECCH], pealu3yeMble IPYTH-
MH TIpeo6pa3oBaTe/AIMH HallpsSOKeHUsA Ha
KOMMYTHPYEMBIX KOHIEHCATOPaX, HUYeM
He OT/IMYAIOTCA OT PacCMOTPEHHOIO.

S1 S3
Ui " h {
Bbikn.} Cp== EBKH
52 s4 |
p—" 'T Uour
“T
Puc. 3
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npeo6pasoBarenemn

HanpaAXeHnn

C KOMMYTUPYEMbIMW
KOHAeHcaTopamm

[peo6pazosamenu HaNPAXeHUA ¢ KOMMYMUpPyeMbIMU KOHOeHcamopa-
MU HAxXo0am WupoKoe npuMeHeHue 8 JIeKMpOoHHbIX ycmpoudcmeax. B
cmamee paccmampusaemcs NPUHYUN NOCMpoeHus makux npeobpaso-
gamernet, UX OCHOBHbIE 3KCNJTyamayuoHHble Xapakmepucmuku U Cxemo-
MexXHUKA 8MOPUYHbIX UCMOYHUKO8 NUMAHUA C UCNOJ16308aHUEM 3mux

npeobpaszosamered.

Hau6onee mpocTo Ha 3THX Hpeob-
pasoBaTeNix peajusyloTCs MHBEPTOPBI
MOCTOAHHOTO HanpspkeHHUs. Tumosas
cxeMa Bxmovyenusa ADP3605, a takxke
HAarpy3o4yHas XapaKTepUCTHKa WHBep-
TOpa B HEPeryJnupyeMoM DPeXUMe I10-
Ka3aHbl Ha pucC. 4.

5.0 =]

0 20 40 60 80 100 120
LOAD CURRENT - mA

Puc. 4

13 puc. 4 BUIHO, YTO B HEPEry/IMpY-
eMOM peXHMe BBIXOIHOE HalpsKeHHe
3aBHCHT OT TOKa HaTPY3KU U CHHXKAETCA
TpH YBeMYEHHH 3TOTO TOKa. B Tex cyyua-
fX, KOTTIa 3TO HEMOITYCTUMO, HeOOXOIUMO
IPUMEHATh MUKPOCXEMBI C Peryaupye-
MbIM BbIxomoM. Mukpocxema ADP3605
MO>KeT paboTaTh B PETYTUPYEMOM PEXH-
me. Ha puc. 5 mokasana cxeMa BKIIOYEHUS
W Harpyso4Has xapakrepuctika ADP3605
B PeryJIMpyeMOM DEXHME.

U3 puc. 5 BUIHO, YTO perymmpyeMbIit UH-
BePTOp ObecriednBaeT XOPOLLIYIO CTa0WIb-
HOCTh BBIXO[MHOTO HAINPSKEHUS B LIUPO-
KOM [I{aria3oHe BBIXOHbBIX TOKOB. B aT0M
C/ydae, OHAKO, HEOOXOMMMO YIUTHIBATD
CHIDKEHHE BBIXOTHOTO HaPXKEeHUs IO
CpaBHEHMIO C MAKCUMA/IbHO BO3MOXKHbBIM.
Tak>Ke BUTHO, YTO 3HaU€HHE BBIXOTHOTO
HaIIpsHKEHHs OTIpeNe/IAeTCs BETUYHHON
conpoTuBIeHUs pe3ucropa R.

[Tpu R = 0 BbIXOIHOE CTaOUIN3UPO-
BaHHOe HampspKeHHe cocrapiseT -3 B.
BapuaHT BKIIOYEHMS MMKDPOCXEMBbI B

3TOM C/lydae MMeeT BMI, NOKasaHHBIN
Ha pHc. 6.

R =29k}

CxemorexHuka N2 6- wioHb 2005

Kakx BupHo u3 tabn. 1, MUKpocxe-
Ma ADP3605 obecniequBaeT BBICOKHE
9KCITyaTallHOHHBIE XapaKTEPHCTHKH,
pU ee IPUMEHEHNH TpebyeTcss MUHH-
MaJbHOE YHCI0 BHEIIHUX 3JIEMEHTOB.
K HemocTaTkaM MHMKPOCXEMbI MOYKHO
OTHECTH OTCYTCTBHE BO3MOXXHOCTH OII-
TUMHU3ALUUU XapaKTePUCTUK I KOH-
KPETHBIX YCJIOBUM 3Kciulyaranuu. K
MUKpOCXeMaM, MO3BOAAIOIIUM OITH-
MU3HPOBATh XapaKTePUCTHKH, MOKHO
otHectH MuKpocxeMy MAX1044, a Tax-
xe ICL7660 dupmbr Maxim. Mukpocxe-
Ma MAX1044 ortmuyaerca ot ICL7660
nanrnyveMm Bxoma BOOST (yBenmndeHue
YacTOTHl BHYTPEHHErO reHepaTopa).
YKasaHHbpIe MUKPOCXEMBI HE HMEIOT
BHYTPEHHEro CTabM/IN3aToOpa HalpsKe-
Hus. Cxema BKTIOYEHHUSI MUKPOCXEM i
CHATHSA 37TEKTPUYECKUX XapaKTEePUCTHK
HpHBe/ieHa Ha PUC. 7, TPAKTUYECKUI Ba-
puanT Bimoyenusa ICL7660 1o cxeme
HHBEpTOpa — Ha pHuc. 8.

+Ugx (—8

DA1 sj) -Usbix
2 c2
MAX1044 |« T om

[ 47
e 20r0s CL7660 1c (} "
3 6
H -l
Puc. 8
(2)
0 20 4lo 60 80 100 120 Tunossie 3aBUCUMOCTH BBIXOOHO-
LOAD CURRENT - mA
ro HanpsH>KeHHs OT BBIXOJHOTO TOKa
Puc. 5 mis IpeobpasoBaTeid Ha MUKPOCXeMe
o 85 oA | vour 4s  1CL7660 mpusenenn Ha puc. 9, K03 -
, 7C|N - Hepr | @ Co (bI/IuI/IeHTa OJIe3HOTO JCUCTBUA U [IOT-
M L , 8 T 4Tm pe6/1geMOro TOKa OT BBIXOJHOTO — Ha
a7m T3 | 8 [ usense puc. 10, BEIXOJHOTO CONPOTHBIEHUA
OFFo ON 4 2 2
o 1% GND 0T BXOJHOTO HalpsAXeHHs — Ha
puc. 11.
Puc.6 s1
L > —> +Upx
Ly s |7 i
[=2
BOOST § U+ ] Iy
2 CAP+ 3 0sC | 7> BHelWnuit renepatop Mgy
Cl= 3 Cosc
oM Sleno | 3 wfe—q T
4 5
CAP- E Uour j_ o2 . -Usbix
‘T 10 MK —> Ofw.
Puc.7
Tabnuua 1
Mapamerp Pexum Mun_| Tun | Makc
HanpsixeHue nutanva Us, B — 3 5 6
Morpebnsemblil TOK B 00bIYHOM pexvme, MA — — 3 6
MoTpebnaembin TOK B pexxmm Shutdown, MkA Usp = U — 2 15
BoixogHoe Hanpsaxenue Ug, B lo = 60 mA -309 | -30 1 -291
A P o lo— 10mA...120MA | -3,15 | -3,0 | ~2,85
BoixogHoe conpaTtmenenvie Ro, Om — — 9 —
|LOAD =60 MA — 38 —
Hanps»eHue nynbcauni U , MB
P YNbCaLM Uripeie loan = 120 MA — [ 75 | —
Pabouas yactoTa Fg, Kl — 212 250 288

[TaciopTHbIe TaHHBIC [UIA JAHHOTO
BK/IIOYEHHMS MUKPOCXeMbI NPUBEEHBI
B 1abm 1 mpu Uy = 5 B, Cp = Co =
= 4,7 Mmx®d, Ty = -40...+85 °C.

OnrrMHusanusa Xapak TePUCTHK TIpe06-
pasoBaTesieif Ha KOMMYTHPYEMbIX KOH~
JieHCcaTopax BO3MOJKHaA 3a CYeT yIpaBJie-
HHsA YaCTOTOH TeHeparopa. 3aBUCUMOCTh

. -
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k03¢ PHLMEHTa TT0/IE3HOTO JENCTBUSA OT
4acTOTHI VI ABYX 3Ha4€HUI BbIXOTHOTO
TOKa ITOKa3aHa Ha puc. 12.
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U3 rpaduxos BULHO, YTO IIPH BBIXO/I-
HoM Toke 1 MA Boicokuit KI1J] obecne-
YHBaeTCA Ha YacToTaX, MeHbIIMX 1 KI'1.
Ha 60ee BBICOKMX 4acTOTax IOTEPH B
HelAX TeHepaTopa M yIpaB/eHUA CH-
JIOBBIMH K/IIOYaMH CHHXXAIOT OOILIMI
KI1J]. CHyxeHHA 4acTOThI Tpeobpaso-
BaHHS MOXKHO TOCTHYH NMOAKIIOYEHHEM
IDOTIOTHUTENbHOTO KoHAeHcaTopa Cosc
(puc. 7), ero eMKOCTb ONpeHensioT U3
rpaduxa Ha puc. 13.
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Hns paccMOTpeHHOro BbIUIE CIydas
pabouas wacrora 1 xI'm mocruraercs
TIOJK/TIOYEHNEM BHELIHEr0 KOHMeHCa-
topa eMkocTbio Cosc = 100 nd. IMpu
IPUMeHEHHH 3TOTO CrIocoba Heobxoau-
MO YYUTBIBaTh, 4TO Npu Cosc > 1000 nd
eMKOCTb KoHieHcaTopoB Cl u C2 Heob-
X0OuMO yBenu4yuThb 10 100 mxO.

B psapme cnaydaeB pabouylo 4acToTy
npeobpasoBare/isi HEOOXOOUMO YBE/IH-
YuBaTh. B 9TOM Ciaydae MOXXHO IpH-
mensaTh Cl u C2 MeHbIIIel eMKOCTH H,
CeI0BaTe/IbHO, C MEHBIIIUMHU radapu-
tamMu. Kpome TOro, mpu 3TOM CHHXa-
€TCA YPOBEHb NIOMEX B ayAHOCUCTEMAX.
Haunb6onee npocto yBennyeHne 4acTOThHI
o1 Mukpocxembl MAX1044 noctura-
eTcsl 3aMbIKaHMeM BbiBoga BOOST Ha
0011t IPOBOI, IPH 3TOM pabodas yac-
TOTa BO3pacTaeT B LIECTh pas.

[Ipu paboTte B HeXYPHOM pexXume
XKe/MaTeJIbHO CHMXKATh NOTpeb/IseMyIo
npeobpasoBaTeeM MOIIHOCTH. Hexko-
TOpble MHKPOCXeMbl UMeIoT Bxof SD, ¢
IIOMOII[BI0 KOTOPOTO MOXXHO CHHXXaTh
HOTpeO/IAEeMBbIil TOK IO eIHHHI] MUKPO-
amrep. PeXXuM NOHH)XEHHOTO SHEpPTO-
NOTpeb/IeHUs] MOXKHO peaM30BaTh TaK-
ke ¢ nomorblo Bxoga OSC. Ha puc. 14
IIpHBeieHbl BAPHAHTBI peaIM3allui 5TOTO
PEeXHMa IIPH UCNOMb30BaHUU OOBIYHBIX
JIOTHYeCKHX 3/1eMeHTOB (pHc. 14, a), 1o-
TMYECKHUX 37EMEHTOB C OTKPBITBIM CTO-
KOM (KoJUteKTOpoM) (puc. 14, 6), umelo-
LIIUX TPeThe cocToAHME (pHUC. 14, 6).

HexoToprle MUKpOCXeMBI MOTYT pa-
60TaTh IPU HOHWKEHHOM HalPSDKEHUH

+Upx

DA1 ST) ~Ugbix
2 c2
MAX1044 |+ T 10w
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Uynp
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+Upx

DA1
Uynp1 <IN 1 7
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Puc. 14

nutanus (no 1,5 B). B atoMm ciyyae BbI-
Boj LV Mukpocxemsl cremyer coenu-
HUTH C OOIIUM IIPOBOMIOM.
IIpeo6pasoBaTenn Hampsi>)KeHUs Ha
KOMMYTUPYEMBIX KOHIEHCaTopax MOTYT
paboTath B pe>XXMMe HHBEPTHPOBaHUSA
OTPHLIATe/ILHOTO HanpsDkeHus (puc. 15).

5 8
—UBx<—9l——— DA ——1—I>+U3b|x
RIT1 2 VDIE &
iMid | Max1044 [ ] 3
--={ tcL7ee0 |4 T ---
3
—
Puc. 15

Huon VD1 na puc. 15 Heob6xomum i
obecrieyeHH HaY/ILHOTO 3aITycKa 3afia-
JOILIETO T€HEPAaTOPa MHUKPOCXEMBL.

B psape caydaeB ynoOHO HCIIOIB30-
BaTh BapHaHT BK/IIOYEHHS C YABOe-
HHEM HamlpsKeHHA, NTOKa3aHHBIN Ha
puc. 16.

Usbix =
VD1 VD2 =2Upy-2Up
+ +
C1 c2
et 0w [2T7 T
MAX1044
ICL7660
3 6
. ----
Puc. 16

BrixomHOe HampsAKeHHE TaKOro
npeo6pasoBatens paBHo 2Ugx-2Up,
rie Up — mnajeHHe HanpsKeHUSA
Ha JHOAEe B IPAMOM HalpaBlIeHHHU
(nns xpeMHueBBIX auomos Up =
= 0,5...0,7 B). Ina canxeHud notepn
B TaKHMX NIpeobpasoBaTe/Iax 1en1eco06-
pasHo Ucnoab30BaTh nuoas! lloTTkn
(Un = 0,20,4 B)

BapuaHT peryiupyeMoro MHBepTOpa
C yIBOeHHEM HaIpsKeHUs NOKasaH Ha
puc. 17.

BeixomHoe HalpspKeHHE TaKOTO WH-
BepTOpa Ompefe/seTcs no ¢popmyie

Uout = -0,16xR1 (B, KOM),
e lUOUTI < 2XUjn.

Hns paboThl ONepallMOHHBIX YCHIH-
Te/lell HepeaKo HeOoOXOAUM HCTOYHHK



CxemorexHmnka N2 6 * niorb 2005

Tabnvua 2
' ﬁuxonuoﬁ TOK, | BXxopnoe Hanpmnen’u’e YacroTa Tok
Mukpocxema Oyuxuym ' | norpebnesun, Npumeyanne
mMA Un B Kl MKA
Maxim
ICL7660 —U|N nan 2U|N nnn U|N/2 20 1,510 10 250 —_—
MAX889 -2,5B...-Un 200 2,7...55 2000 50000 Shutdown
MAX1680 —U|N nnu 2U|N 125 2...55 125...200 30000 —
MAX1681 —Ujy v 2Upy 125 2...55 500...1000 30000 —
MAX680 22U -2U 10 2...6 8 1000 —
MAX681 2Un v -2Up 10 2...6 8 1000 Bes BHeLHNX KOHAEHCATOPOB
MAX1673 3B 125 2...55 350 16000 —
MAX870 —Uny wan 2Up vnn Up/2 50 1,6...55 56...194 1000 —
MAX864 2Unu -2UN 100 1,75...6 7...185 5000 Shutdown
MAX1759 33B 100 1,6...55 1500 180 —
National Semiconductor
LM3350 1,5Upn vnn 0,67U 50 1,5...55 1600 1000 —
LM2681 2U vinm 05U 20 2,5...5,5 160 1000 —
LM3352 25B;3Bunn3,3B 200 25...5,5 1000 1000 —
Analog Devices
ADP3605 ~Un wm -3 B 120 25...55 250 6000 Crabunusatop Hanpaxenus,
Shutdown
Texas Instruments
REG710 5,5;5,0;3,3:3,0;2,7; 2,58 30...60 2,5...5,5 1000 100 Crabunusatop Hanpmxerus,
Shutdown
Un=+58 <9 8lum Uour - N KOTOPBIX H3 MHUKPOCXEM, BBIITyCKa€MbIX
c 1 c
T —Heor | 8 a5 pasIUYHBIMU pHpPMaMH.
Cp L 3 0 5 442« ITpeobpasoBarenu Ha KOMMYTHPY-
47 MK Ce- | 2 | Usense—L
4 < » o e€MBIX KOHJEHCaTopax MOIYyT IIpUMe-
{sb GND
4’(731MK 1N5817 HATHCSA, HanpuMmep, i GopMHPOBaHHS
| > 78 PasHONOJIAPHBIX HAlPsDKEeHUI TUTaHUSA
puc. 17 N7 T 10w ONlePallMOHHbBIX YCWINTEIEN, PeaInu3aliuu
C.

NUTaHHUA CO CpefHell TOYKoH. Bapu-
aHT BK/IIOYEHHA MHUKpocxeMbl LM2681
¢dupmsr National Semiconductor B pe-
KUMe Je/IeHUs HallpsDKeHUs IOKasaH
Ha pHc. 18.

18 L:T; <2four | oAl U+‘1T) Uout = Un/2
_EE cor | B |onopri— E=c2
c1== < l
T3 ce- |~ |GND 2 4 1
Puc. 18

Ha 6ase omHOro mpeo6pasoBarens
MOXXHO MOCTPOUTH KOMOHMHHPOBaHHBII
HCTOYHUK HamnpspkeHHsa Ha ICL7660
(puc. 19), npu BXOMHOM HampsiKeHHH
+5 B oH obecrieynBaeT Ha CBOUX BBIXO-
max +9 u -5 B.

VD1 VD2
———H——J_—H—I)WBHX
c2 c4
sUpy <3 DAl _2_1 T
==
IcL7660 |4 ]
3 5
"_‘ —'I"‘—‘——)"UBHX
T

Puc. 19

IInst bopMUpOBaHHUsL BBIXOIHOIO Ha-
npsokeHusa —nUpy MOXKHO TMPHMEHHUTD
KaCcKaJHOe COeNHMHEHHe MUKPOCXEeM.
IIpu aTOM 4MCIO KacKagHO BKJIIOYEH-
HBIX MHKpPOCXEM OIpaHHYEHO BXOI-

HbIM HanpspkerneM (s ICL7660 Uy -
= 1,5...10 B). Kackagnoe BxmIIOYeHUHE
II0Ka3aHo Ha puc. 20.

L S
<] omr BT 8t oan (ST
2 2
oL7660 | 21 icL7e60 [
3 4T 8 4T

Puc. 20

IIpeo6pasoBaTenn Ha KOMMYTHPY-
eMBIX KOH/IEHCATOpaX, KaK BHIHO U3
cTaTbH, 06/1a0al0T WHPOKUMH (PYHK-
[[MOHAIBHBIMH BO3MOXXHOCTAMH, Tpe-
6y1I0T MHHUMyMa BHELITHHX 3/IEMEHTOB,
He CO3[al0T Napa3HTHBIX 3/7€KTpoMar-
HUTHBIX H3ryseHuit. K Hegocratkam rta-
KHX IIpeobpasoBaTesieit MOXKHO OTHECTH
HEBO3MOXKHOCTD peaIM3allii Ta/IbBaHH-
YeCKOH pasBA3KH MEXIy BXOIHBIMHU H
BBIXOIHBIMH LETIAMH MUTaHUA. MHKpO-
cxeMbl IIpeoOpasoBaTeIeii HaupsKeHUA
Ha KOMMYTHPYeMBIX KOHJEHCaTOpax
BBIITYCKAIOTCSL PANOM Benylux Gbupm
— Maxim, National Semiconductor,
Microchip, Analog Devices, Texas In-
struments U Ip. 3TH MHKPOCXeMBbI UMe-
0T OOUHAKOBBIA IIPHHIIHN OEHCTBUA U
OT/IMYAIOTCA pean3yeMbIMH (yHKIIH-
AMH, IIEKTPUYECKUMH NIapamMeTpaMH
M KOHCTPYKTHUBHBIM HCIIO/IHEHHEM. B
Tab/1. 2 IpHUBEICHbI XapaKTepUCTHKH He-

NUTaHUA 37€KTPOHHBIX YCTPOMCTB OT
BTOPUYHBIX 3/IEMEHTOB, GDOPMHUPOBAHHUS
HanpspKenud nuranua JKKH u gp. Ma-
Jiple TabapUTHI, BBICOKUI KO3 DUIMEHT
HIO/IE3HOTO IEHICTBHA, OTCYTCTBHE MOTOY-
HBIX 9/IEMEHTOB, OOpaTHMBble CBOMCTBa
ABNAIOTCA BeCbMa IPHBIEKaTeTbHBIMU
111 IPUMEHEHHS PacCMOTPEHHBIX Tpe-
o6pasoBaTeiel P paspaboTKe pas/iy-
HBIX 3/IEKTPOHHBIX YCTPOMCTB.

K coxanennio, 06 beM JaHHOI CTaTbU
He TO03BOJWI NMOAPOOHO O3HAaKOMHTH
YHTaTe/Iel CO BCeM CIIEKTPOM Ipeobpa-
30BarTe/iel HAa KOMMYTHPYEMbIX KOHIEH-
catopax. Craths maet oOILHe rIpecTaB-
JIeHHUsA O Ipeo6pasoBaTe/IAX U IOMOXET
COPHEHTHPOBATbCS PaspabOTYUKY NP
BbI6Ope 3/meMeHTHOI 6a3bl. [logpo6HbIe
OTIMCAaHHS BCEX MUKPOCXEM H PEeKOMeH-
[AIMH IO UX IPUMeHEeHHIO MOXHO Hall-
TH Ha caiiTax GpUPM-IIPOU3BOTUTEIEH.

JMTEPATYPA:

1. www.analog.com

2. www.maxim-ic.com

3. www.ti.com

4. C. Buproxos. IIpeobpasosamenu Ha-
NpsKceHUS HA NePexnYaeMolx KOHOEHA-
mopax. — Paduo, 2001, Ne 12, c. 44, 45.

HMuTpuit OHbILIKO,
r. HoBouepxacck PocToBckoit 06:1.
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YMeHblUeHune nyfbcaunmn
B ONnokKe nntTaHunsa
C eMKOCTHbIM Gannacrom

HedasHue nybnukauyuu [1, 2], noceaweHHole 6s10kam numatua (bl1) ¢ em-
KocmHbim 6annacmom, nobyousiu asmopa pacckasams O C60eM oneime
paspabomku u skcniyamayuu nodobHeix ycmpotcms. B cmamee npuse-
JdeHO NpoCMoe cxeMomexHuUYeckoe peuleHue, no3goJiAaoulee cyujecmaseH-
HO YMeHbW UMb ypo8eHb nynbcayull 86IX00H020 HanpsaxeHus bll. Kpome
mo2o, Kpamko paccMompeH 8onpoc nocmpoeHus bl ¢ Heckonbkumu
8bIXOOHbIMU HANPAXEHUAMU, a makxe npugedeHa cxema bl 0na pabomei

om mpexgasHoti cemu 380 B, 50 I'u.

asoBas cxema (puc. 1) BIT ¢ emkoc-
THBIM 6a/utacToM [1, 2] umeer cy-
ILIeCTBEHHBIN HEJOCTATOK — NpH
KOHEYHOM eMKOCTH KoHpeHcaTopa C2
ypOBeHb ITy/IbCAIlUiT BBIXOMHOTO HaIlps-

YKeHUs IPUHIUIIHA/ILHO He MOXKeET ObITh

YMEHBIIIEH 10 HYJIA 33 CYeT Y/IydLlIeHHs
napaMeTpoB (YMEHbIIECHHUS THHAMHYEC-
KOTO COIIPOTHUB/IEHHS) OTPaHHYUTENS
HaOopsDKeHHs, B KayecTBe KOTOPOTO
OOBIYHO MCIIONB3YeTCsA CTaOMIMTPOH.
Y poBeHb ITy/IbCaIiil HIMeeT KOHEYHYIO
BEJIMYMHY JaXke B TOM C/Iydae, KOrga B
6/10Ke MCTIO/IB3YeTCA HACATbHBIN Orpa-

C1

VD1 [ VD3

vD2 VD4

Ui

OrpannumTess

Hanpaxexnns

Puc. 1

HUYHUTETb HaNPsDKeHNA, BOJIbTaMIIepHast
XapaKTepHCTHKa KOTOPOTO H306paXkeHa
Ha puc. 2.

WneanbHbIl OrpaHUYUTETb HaNPsXKe-
HUSI XapaKTepU3yeTCs eqUHCTBEHHBIM
KOHEYHBIM I1apaMeTPOM — HampsKe-
HHuem orpanudenud Ugrp. Eciu x HeMy
IpUIOKeHO HAIpsi)KeHHe, MeHblilee
Ugrp, TO OH HMeeT 6eCKOHEYHO O0/IBIII0E
BHYTpE€HHee COIIPOTHUB/ICHHE H, CIel0Ba-
Te/IbHO, TOK Yepe3 Hero He IpoTeKaer.
Ecnn ke HampskeHHe, YBeTMYHBAsACD,
nocturaer Uprp, TO OTPaHUYHTEND TIE-
PEXOIUT B COCTOSIHHE IPOBOTUMOCTH.
B 3TOM COCTOAHMH ITHHAMHYECKOe CO-
NpOTHB/EHHE H[EaTbHOTO OTPaHU4H-

Te/Isl PaBHO HYIIO H, CI€JOBaTeIbHO,
TOK, HPOTEKAIOIUI Yepe3 Hero, ol-
penenseTcs HCKIIOYUTEIBHO apaMeT-
pamu BHelHeir uenu. CoBepLIEHHO
OYeBUIHO, YTO UJEa/NbHBIA OTPaHUYH-
Te/Ib HalPSDKEHHSI — 3TO abCTpaKIus
(matemaTtudeckas mogmens). OmHaKo
HCIIONIb30BaHHE 3TOM MOIENH MO3BO-
JIfieT TOMY4YHTh, KaK OymeT IOKa3aHO
HIWDKe, KpaliHe BaKHbIe IJIsI TIPaKTHKHU
pe3ynbTaThl. Ha KadecTBeHHOM ypOBHE
HIPUYHHA KOHEYHOM BeJTHYWHBI ITy/IbCa-
it BIT o cxeme Ha puc. 1 gocTratoyHo
O4YeBHIHA — Ha BPEMEHHOM HHTepBaJIe,
KOIJja MOJY/b anreOpandecKoit CyMMBbI
HanpskeHUs Upy(t) cetu u mageHus
nanpsbkenns Uc(t) Ha xoHmeHcaTope
C1 MeHbIIle BBIXOJHOTO HampsDKEHHS
Ugpur(t) BII, 7. e. xorga BeIMOAHSAET-
ca yenosue [Upy(t)+Uc(t)| < Ugyr(t),
nuonsl VD1—VD4 okasbiBaloTcs cMe-
I[eHHBIMH B OOPaTHOM HalpaBJIeHHH
W, C/IefOoBaTe/lbHO, TOK 4Yepe3 HUX He
npoTekaeT. /11 3TOro BpeMeHHOTO UH-
TepBa/ia XapaKTepHO Clefyloliee:

® OrpaHUYUTENb HaUpPsDKeHHUs HaXo-
OUTCS B HENIPOBOMAIIEM COCTOS-
HUH;

e xoHpeHcatop C2 paspsikaercs depes
CONIPOTHBJICHHE HarpyskH Rypap U
HallpsDKeHHe Ha HeM (BBIXOOHOE
Hanpspkerue BIT) ybniBaer mo 3k-
CIOHEHTE ¢ MOCTOSHHON BpeMEeHU
T = RyoapCo-

Ilpu mpoyux paBHBIX YCIOBHAX U
YMEHBbIIEHHH OUHAMHYECKOTO CONPO-
TUBJICHUS OTPAHUYNTE/ST MAKCUMATbHOE
BBIXOMHOe Hanpspkenus bI1 dukcupyer-
ca 6onee ToyHO Ha ypoBHe Uprp, OTHAKO

R2

PARAMETERS.
510K PARANETERS.

Puc. 3

Puc.2

Rb 1e-6
RLoad 200
vD1 vD3 CF1 220uF
Nl [N}
- e’ R3
KD243 KD243 A Uout
VD2 VD4 o)
[N}

R4
{RLoad}

IZal ’g] . c2 A1 {iIn
KD243 I KD243 T VHI=10V
T(CH) I—Y—T—L’I Vio=0V

My/IbCAallUd 3TOTO HaNpAXeHHUS OCTa-
JOTCA IPaKTUYeCKH HeM3MeHHbIMH. 13
CKa3aHHOTO CJIeyeT, YTO /I IIOTHOTO
UCKTIOYEHHU A ITy/IbCalliil BHIXOIHOTO Ha-
npspkenus b1 Heo6xonuMo obecrieunThb
BBITNIOJTHEHHE CIEAYIOILHX YCTOBUIL:

® OrpaHUYHTeNb HANPKEHUA NO/DKEeH
BCera HaXOAUTHCA B IPOBOJAIIEM
COCTOSIHUM WIH, UHBIMH C/IOBaMH,
yepes OTPaHHYHUTENb HANIPAXKEHUA
IOJDKEH IPOTeKaTh TOK, HUKOIA He
YMEHBUIAIOILHUHCS 10 HYIIS;

® IMHAMHYeCKOe CONIPOTHBIIEHHE OT-
PaHHUYUTeE/S HaTIPSDKEHHS B TIPOBO-
OAILEM COCTOSIHUH NO/KHO OBITh
PaBHO HYJIIO.

Bo3HHKaeT eCcTeCTBEeHHBIN BOIIPOC —
MO>XHO JI1 Ha TIPaKTHKE BBITIOTHUTD 3TH
ycnosua?! PeanusoBaTh OrpaHUYHUTENb
HalpsDKeHHUs: ¢ HyneBbIM nuddepen-
HUAIPHBIM COTIPOTHUB/IEHHEM HeTb3sl B
MIPUHITUIIE, OTHAKO W3BECTHBI TEXHUYEC-
Kue pertieHus [3], mo3BOISIONINE yMEHD-
IIMTh 3TO CONMPOTHBJICHHE, 110 KpalHeN
Mepe, 0 THICAYHBIX A0IEH OMa. AHaIU3
TIOKA3aJI, YTO IIPU OTIPEMIE/ICHHBIX YCIOBH-
SIX HETIPePhIBHOCTH TOKA, IPOTEKAIOIHErO
Yyepe3 OTpaHUYMTE/Ib HANPSDKeHUS, MO-
XeT ObITh obecrieyeHa IyTeM BKIIOYCHUSA
peSUCTOpa B PaspeIB 1EIIH, COCOHHSIO-
et koHgeHcatop C2 M OrpaHMYHUTENb
HanpsDKeHus1 (Ha puc. 1 Todka paspbiBa
LEeNH I BKIIOYEHUS PESHUCTOpPa MoMe-
yeHa KpecTHkoM). Harmnro noscants u
MPOWUIIOCTPUPOBATh MEXaHU3M YMEHb-
LIICHMS ITY/TbCAITHH 3d CYET MCTIO/Ib30BaHMA
IOTIOHUTE/IbHOTO PE3UCTOPa MO3BOLAET
CAITP cxeMOTeXHUYeCKOTO MOJIE/TMPOBa-
Hust OrCAD 9.2. Ha puc. 3 usobpakena
aHamM3upyeMast cxema bIT (B TOM Buze Kak
OHa TpeficTaB/ieHa B okHe Schematics).

B 3T011 cxeme:

o Al — JyHKUHOHATBHBIN O/I0K,
MOJIETUPYIOIINI HIea/IbHBIN IBYX-
CTOPOHHHUI OTPaHUYUTENTb HaNps-
xenus [3]. Hanpspkenus Bepxuero
W HIDKHETO IOPOTOB OTrpaHUYeHHs
3a/1al0TCA aTPUOYTaMH COOTBETC-
TBEHHO Vyr U Vip;

e V1 — HCTOYHHMK, MOIE/IUPYIOILHNI
HIPOMBIIUICHHYIO 0qHO(}a3HyIo ceTh
220 B, 50 I'u. C nomompio arpubyra
VSF (Voltage Scale Factor) yno6ro
MOJIeIMPOBAaTh OTKJIOHEHHE Ha-
NpsKEHUSA CeTH OT HOMUHAIbHO-
ro 3HaueHHd 220 B. ATpubytsr F u
Tp (Time Delay) samator wacroty u
BpeMs 3aJIeP>KKH BKJIIOYEHUS ceTe-
BOTO HANpPsSDKeHUS;

o R3 — nmomnonHuTEeNbHBIN PE3UCTOP,
BBEJIEHHBII B CXeMy /ISl yMEHbIIIe-
HHUA ypOoBHA mynbcaruit. ConpoTHs-
JIeHHe 3TOTO Pe3UCTOpa 3afaeTcs
napamerpoM Rb.



Pa6ory BIl nosAcHsIOT BpeMeHHBIE
AHarpamMmbl (puc. 4), IOJydeHHBIE B pe-
3y/JIbTaTe ee JBYXBapHAaHTHOTO aHAIW3a
B pexxume Transient.

v I
100mA

CxeMa TeCTHPOBAHHS: PUC. 3

10B

50MA
9,758

OMA
9,50B
10,1B

100MA
10B

SOMA
9,758

OMA

9,508
206 208 210 212 214 216 218 220

Time, ms

Puc. 4

Ha Bepxnem rpaduxe usobpaxe-
Hbl KPHBbI€ BBIXONHOTO HaNpsKeHUsA
(metka Ugyr) bIl, cymmaproro Toka
nuonoB VD3, VD4 (metka Iyps+lyps)
M TOKa, IPOTEKAIOUIero yepes OrpaHu-
yuTenb HampsxkeHusa Al (metka 1,)),
IOJIyYeHHble IIPU HY/NI€BOM COIIPO-
TUBJeHHH pesucropa R3. Ha HuxuHeM
rpaduke H306paKeHBI Te Ke KPUBBIE,
IIOJIy4eHHble B C/Iydae, KOrjha comnpo-
THBJ/IeHUe pe3ucTtopa R3 pasro 33 Om.
Ananus 3THX rpaUKOB MOKa3bIBaer,
4YTO B pe3yabTaTe YBeIUYEHHUS CO-
npotusieHusa pesuctopa R3 or 0 mo
33 OM, NpOUCXOIHUT cenylolee:
® NyJAbCallM{ BBIXOOHOTO Hamnps-
x)euus Ugyr BIl ymensiuarorcs ¢
460,5 no 34,9 mMB;

® BpEeMs HaXOXIeHUS OTpaHUYyHUTe-
N5 HanpspDKeHUA Al B COCTOAHUHU
npoBoguMoctH (korma I, > 0) Ha
OZIHOM TIOJIYIIEpUOZIe CETeBOTO Ha-
NpsDKEHUs yBeauduBaercs ¢ 3,40
1o 8,64 mc;

® MaKCHMAJIbHBIN TOK I, MpoTeKalo-
IEr0 Yepe3 OrpaHHYUTENb Hanps-
KeHUs Al, ymeHbllaetcs ¢ 47,7 1o
18,7 MA;

® MaKCHMAJIbHBINI CyMMapHBIN TOK
muonos VD3, VD4 Iyps+1lyp, yMeHb-
maercAa ¢ 97,75 no 97,59 MA.

KpoMme Toro, ananus nokasas, 4To IIpu
R3 = 33 Om nanpskeHue y3na A cxe-
MBI (pHUC. 3) U3MeHseTCs (nynAbCUpYeT)
B MHalia3oHe 3HaveHH 11,61...12,27 B,
a cpegHss MOIIHOCTb, paccenBaeMas
pesucrtopom R3, pasna 118,7 mBt. Ha

rpaduKax XopoIo BUIHO, YTO B T€ MO-
MEHTBbl BPEMEHH, KOT/Ia OTpaHUYUTEb
HanpsDKeHUs Al HaxomuTCa B COCTOA-
HUH IpoBOIMMOCTH (I, > 0), BpIXOMHOE
Hanpspkenue Ugyr bIT HeusMeHnHo u B
TOYHOCTH PaBHO IIOPOTy OTpaHUYeHHUS
Vi = 10 B. Utak, BBenerne B bIl pe-
sucropa R3 ¢ conporusnennem 33 Om
CyLIeCTBEHHO (NpUOIU3UTENBHO B 13,2
pasa) yMeHBbIIIaeT pasMax Iy/IbCarii
BBIXOHOrO HanpsxeHUs Ugqyt pp =
= Uout max—YouT min- Teneps BO3HH-
KaeT C/IeAYIOIUI BOIPOC — MOXXHO JIH,
yBeIUYHUBasg CONPOTHB/IEHHE Pe3UCTO-
pa R3, yMeHpIIUTH pa3Max My/abcarui
Uour pp B cxeme Ha puc. 3 o Hyna? Ot-
BET Ha 3TOT BOMPOC HaloT rpaduky ma-
paMeTpHYeCKHX 3aBUCUMOCTeH (pHcC. 5),
TIOJIy4eHHBIX B pe3ynbTaTte aHanausa bl
II0 CXeéMe Ha PHC. 3 NpU BapHalHUH CO-
IIPOTHBJIEHHA pe3rcTopa R3 B muanaso-
He 3HaveHHi1 1...50 Om.

500MB
Cxema TecTHpOBaHHUS: pUC. 3

R3=VAR =1..50 Om

230MB | Pamax ny.Ibcalil BLIXOZHOTO

HANpsHKCHUS:

UOL‘T MAX — UOUT MIN

108
CpenHss 3a nepyon BeIHYHHA
BbIXOZHOIO HANPSHKEHHMS

UOUT AVG

998

9,88
3MA

Muknmanbnas seansuna toka b, | ) oo )
NIPOTEKAIOLIETO YEPE3 OrPAHUUHTE b
HanpsxeHus Al

IMA

Lo 20 3,0 40 60 80 i 20

Rh Om

30 40 50
Puc. 5

M3 stux rpadukoB ciemyer, 4T0, KOT-
Ia conpoTUB/IeHHe pe3ncTropa R3 Bo3-
pacraeTr 4O HEKOTOPOH KPHUTHYECKOH
BeIMYUHBI R; gp (B Hamem npumepe
R; xp = 37,1 OM), npoucxomur ciaeny-
joliiee:
® pa3Max ITy/IbCAIMH BBIXOJHOTO Ha-
npsokenuss bIl ymenpimaercs mo
HYJ1S;

® CpelHee 3HauYeHue BLIXOIHOTO Harpsi-
xenus bII Bospacraer mo Bepxsero
nopora orpanudenus Vy; = 10 B;

® TOK yepe3s OrpaHHYUTe/Ib HalpshKe-
HHUs HayuHaeT IIPOTeKaTb Ha Mpo-
TSOKEHUM BCETO NEPHOMAa CETeBOro
HanpspokeHus (Ix; v 2 0).

IomyuuTs HarAsAgHOE IpeCTaB/IeHHE
0 BIUAHUHU pesnctopa R3 Ha ocHOBHbIE
napametps! bIl npu Bapuauuu compo-

CxemorexHuka N2 6 . 1ioHb 2005

TUBJICHHS HarpysKU NO3BOJISIOT rpadu-
KM TIapaMeTPUYEeCKUX 3aBHCUMOCTEI,
U300pakeHHbIe Ha pUC. 6.

AHamu3 3THX TpadHUKOB NMO3BOIAET
crenaTh CaeAylolilie BbIBOMIBL:

e BapuaHT bII ¢ pesucropom
R3 (R3 = 47 OM) 6e3ycnoBHO H Cy-
II[€CTBEHHO MPEBOCXOIUT 6a30BBIit
BapuaHT (R3 = 0) 10 ypoBHIO 1y /ib-
CallMif BBIXOJHOTO HaNpsKeHUS;

e npu Ripap > 163 Om BapuaHT C
pesucropoMm R3 npeBocxogut 6a-
30BBIM IO OTKJIOHEHHIO (OImIMOKe)
BBIXOJIHOTO HampsDKeHUsA OT HO-
MHHIbHOTO 3HadeHUsA (OT ypoB-
HA orpanmdenns Vi = 10 B). Ipu
Rioap < 163 OM HekoTOpOE ITperMy-
INEeCTBO B YaCTH OIIMOKH BBIXOIHOTO
HANpsDKeHUs UMeeT 6a30BbIi BAPUAHT
cxemnl BIl. Crenyer, omHako, same-
THTb, YTO YKa3aHHOE NPEUMYILIECTBO
6asoBasd cxeMa MMeeT TOIBKO B TOM
cr1ydae, kKorna bll yxxe HaxomuTcs Ha
TPaHHU BBIXOZA M3 PEeXKHUMa CTabWIU-
3allMy, T. €. KOIIa BeCh TOK 3abupaeT
Ha ceOs Harpyska, a OTPaHUYUTENDb
HAIpsDKEHHUS Ha MPOTSDKEHHM BCETO
TIEPHONIA CeTEBOTO HAIPSDKEHHS HaXO-
IUTCA B HETIPOBOJSAILEM COCTOSHUM;

o 1pu Ry oap > 193 OM (nipu TOKe Ha-
TPYy3KH, MeHbllleM 51,8 MA) BapuaHT
¢ pesuctopoM R3 Hmeer Hy/IeBO
YpOBeHb Iy/IbCallMIl U Hy/I€BOE OT-
K/IOHEHHE BBIXOITHOTO HAIIPsDKEeHUA
OT HOMHHA/ILHOTO 3HayeHus 10 B.

ITonBenemM HexoTOpBIE UTOTH. Pe-
3y/bTaThl TECTUPOBAaHHUA IBYX BapHaH-
TOB (6a30BOTr0 M C HONMOJHHUTENIbHBIM
pesucropoMm R3) BIl ybenurensro mo-
KaspIBalOT, YTO BBeIeHHE pe3UCTOpa
R3 cymecrBenHO yay4maer Iokasarte-
M KayecTBa BBIXOJHOTO HallpsOKeHHA
bIl. Ogsako XOpoLIO U3BECTHO, YTO 32
BCe XOpolllee Hallo TUIaTUTh. BBeieHue B
bI1 nononHUTENBHOTO pe3ucTopa UMeeT
C/lenyIoluTe HeTaTUBHBIE TTOC/IEICTBHS:

o cuuxaerca KIIJI BIl sa cuer
MOIIHOCTH, paccenBaeMoy pe-
suctopoM R3;

® HEe3HAYUTEIbHO YMEHbIIIAeTC S MaK-
CHUMAJIBbHBIN BBIXOOHOH TOK;

® yBe/IMUHUBAeTCs HaNpsKeHHe Ha
KoHzeHcatope C2.

Br160p conportusienus peaucropa R3
AB/IAETCS KOMIIPOMHMCCOM MEXMY MOIII-
HOCTBIO, pacceBaeMOU 3THM pPe3UCTO-
POM, U YPOBHEM ITy/IbCAI[U} BBIXOZHOTO
HanpspkeHua bIl. O6srysO ero comnpo-
TUBJICHHE YILOOHO BBIOpaTh U3 JMamna-
30HAa 3HAYEHUN

R, = (0,2..0,6)R; 051 v, (1)

riae Rypap min — MHHHMaIbHOE CONPO-
THB/IEHUE Harpysku BII.

17
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1,1 ‘ Tabnuua 1
10 Cxema TecTUpOBaHUs: puC. 3 _|
09 RLoad = VAR = 150...200 Om Ry/Xc Dgp npu Us,, B
: R3=0u47 Om 3¥hQl g 12 24
0.8 ’ ’ 1 0,49 0,46 0,39
0,7 OTKAOHEHHE CPEAMETO 3HAUCHHS 2 0,68 0,66 0,62
06 BBIXOQHOFO HANPDKEHHs! Bn()(})gT 3 0’77 0,76 0’73
ot e /?i}\rdil!]“laébHOET?Ha‘{CHHﬂ 1 A 4 0,83 0'8] 0,79
: ~ Youtave 5 0,86 0,85 0,83
0.4 j 6 0,88 | 087 0,86
034 -——-— S e 7 0,90 0,89 0,88
02 o— [[8 ]o091 09 | 089
ol 470mM 9 0,92 0,92 0,91
’ 10 0,93 0,92 0,91
0 20 0,96 0,96 0,96
700MB . 50 0,99 0,99 0,98
600MB
500mMB
Tabnvua 2
400mMB
C2, mx® Xco, OM
300MB+—— -~ — e N - 100 16
R3=47\OM 220 8
OB v mynbcai seomHoro o 330 4,8
— HADSHKEHNUS. 470 34
Uourmax = Uovrame 1000 1.5
0

150 155 160 165 170 175 180 185

RLoad, Om
Puc. 6

MaxkcumanpHbpIit BhIxonHOI ToK BI1
paccuuThIBaeTca o gopmyne (3mech u
majiee pasMEpPHOCTH, OTIUYHBIE OT 00-
UIeNPUHATHIX B cucteme emunaun CH,
yKasbIBAIOTCA B KBaJPaTHBIX CKOOKaX)

I, [MA]=S;.C, [Mk®]x
 62=02(Upyr +2Ups) 2)
1+0,0002R,

rae Sy.=U./220 — MHOXWUTe/Ib, yUUThI-
BaIOIUMI OTKIOHeHHe HanpskeHusa Uc
CeTH OT HOMHUHA/ILHOTO 3HaueHus 220 B;
2Ugwp = 1,8 B — nagenue HanpspKeHNs
Ha OByX aHonax mocra VD1—VD4,

[locrosaHHas cocTaBaAOIlas HANps-
JKE€HHs Ha KoHfeHcaTope C2 onpemens-
€TCs1 BbIpaXKeHHEM:

Ug=Ugyr +0,001R I [MA].  (3)

CnenmyeT 3aMeTHTb, YTO BBIOOp OI-
THMa/lbHbIX 3Ha4eHU CONTPOTUB/IEHUS
pesucropa R3 u emMkocTtH KOHAeHCa-
topa C2 ABnsgercs HedopManrbHOU
3ajayeil U 3aBUCHT OT KOHKPETHBIX
TpeboBaHUi, NipenbsaBasieMbix K BIT.
IlpencraBnser sHaYUTENBHBIA HHTEPEC
OTBET Ha BOIIPOC — KaKHe YCIOBUSA
HeOOXOIUMO BBITOJAHUTL A TOTO,
yto66! BIl mo cxeme Ha puc. 3 umen
Hy/eBble NyAbCallUH BBIXOJHOTO Ha-
NpsoKeHUsa? AHalu3 oKasaj, YTo OT-
HoitteHue Iyp/ly, roe Ipp — Makcumanb-
HBIJI BBIXOJHOHM TOK, NMPHU KOTOPOM
BrIxOnHOe Hanpskenue bIl no cxeme
Ha pHUC. 3 UMeeT Hy/eBble IyIbCAIINH, C
OOCTAaTOYHOM ISl HH>KEHEPHBIX pacye-

195 200 TOB TOYHOCTBIO ONIpENE/NA€TCA

BbIpaKeHHEM:
Ip 0,681+0,0072U,
D,=-*=~~1-—
oP I 5 , (4)
0 R
1+ —-
XCZ

rae Dyp — OTHOCUTENBHBIN OUAIa30H
BBIXOIHBIX TOKOB, IIPH KOTOPOM BBIXO[I-
Hoe HanpsokeHue DBIT mmeer HynmeBble

1

NIbCALIUU; X, =——
fyAecat “ 200mC,

— COIPOTUB-
JeHHe KOHmeHcaTopa C, Ha YacToTe
100 I

Pesynbrats! pacyera Dgp o popmyne
(4) nna pana sHayeHH R3/Xe, u U,y
IpuBefieHbI B Ta61. 1, a B Tabi1. 2 ykasa-
HO comportuBiaeHne Xc, KOHIEHCaTopa
C2 na vacrore 100 I'm mns crasmapT-
HBIX HOMHHA/IOB, OOBIYHO HCIO/Ib3Y-
eMbIx B BII.

ITH TabnHIBl TO3BOIAIOT OBICTPO
OLICHUTb HEOOXOMUMYIO €MKOCTh KOH-
nercaropa C2. Tak, HanipuMep, eCId B
pesy/bTare pacyera no ¢popmynam (1)—
(3) momydensl 3Hayernus R; = 39 Om,
I, = 58 MA, U, = 11,3 B, To w1 nosy-
YeHU A HY/IEBBIX Iy/IbCAIHIT IIPU BBIXOM-
HBIX TOKaX, He IIpeBbIIalonux 50 MA
(Iopp = 50 MA), HEO6XOIHMO BBHIIOTHUTD
yCcnoBHe:

> 50 MA

> ~0,86.
58 MA

oP
WuTtepnionupys gaHHble Tabn. 1 mid
sHayeHuit Us, = 11,3 B u Dgp = 0,86,
noy4yaeM Rs/X, = 5,5 1, cnenoBatenbHoO,
X2 £7,2 Om. M3 1ab1. 2 cnemyert, 4T0 Ha
yacrore 100 ' conpoTusienue, He npe-
BbIIIatomee 7,2 OM, UMeeT KOHACHCATOp
€O CTaHOAapTHBIM HOMUHAIOM 330 MKO.

ITpuBeneHHble BbIllle Pe3y/lIbTAThI TEC-
THUpOBaHUA nonydeHsl mns BIl, B xoTo-
POM HCIIO/Ib3yeTCA HUACANIbHBIN OrPaHH-
4uTeNb HanpskeHus. B peanpHoM BII
OTpaHHUYHTENb BCErjla MMeET KOHEYHOe
muddepeHIHaIBHOE CONPOTHBIEHHE U,
C/IEIOBATEIbHO, IY/IbCAIIMH BBIXOJHOTO
Hanpsbxkenua DBIT takke Bcerma ume-
JOT KOHEYHBI ypoBeHb. B TOM ciyuae,
KOI[la OrpaHHYHTeTb HAIPSDKEHHs Ha-
XOIOUTCA B COCTOSIHUH IIPOBOJUMOCTH
(I4; > 0), MexaHH3M OC/1ab/IeHUA ITy/IbCa-
M BBIXOTHOTO HanpsDKeHUs Ha Ka4ecT-
BEHHOM YPOBHE MO>XKeT ObITb OOBACHEH
C NIOMOILBIO YIIPOILEHHON 3KBHUBA/ICH-
THOM cxeMbl BII Ha nmepemeHHOM TOKE

(puc. 7).

Iag

l Rp Uoutpp
|
L

Puc.7

B oT0i1 cxeMe HCTOYHHK TOKa l,¢
MOMIeHpYyeT IlepeMeHHbIe COCTaBIISIO-
I[H€ CyYMMapHOTO BBIXOJJHOTO TOKa IU-
onoB VD3, VD4 (puc. 3), a pesucrop
Rp — AuHaMHyeckoe CONMPOTUBJIEHHE
OrpaHUYUTENA HanpspKeHUs. OueBUIHO,
YTO pasMax Ny/IbCalluil HaNPsXKEHUIT B
TO4YKe A W Ha BBIXOAE CBA3aHBI COOT-
HOIIICHUEM:

RD
R,+R,

Uouree= Uare (5)

s (5) crenyeT, 9TO mis yMeHbIIIEHHS
nyabcanuil Ha Bbixoze BIT Heob6xomumo
YBEJIMYUBATh COMPOTHUBIEHUE PE3HUCTO-
pa R3 1 yMmeHbIIaTh AMHAMHYECKOE CO-
npotuBieHue Ry orpanuyurens. Beie
y>ke TOBOPWIOCH O TOM, YTO YBE/IUYeHHE
conpotusienud pesucropa R3 mumuru-
pyercs ByMsi GaKTOpaMH — MOIIHOC-
TBIO, PaCCEMBAEMOM 3TUM Pe3UCTOPOM,
W TIOCTOSHHBIM HanpspKeHHeM Ha KOH-
nercarope C2. CreqoBaTenbHO, OCTAETCS
eIMHCTBEHHAs! BO3MOXKHOCTD NTOJTYYeHHS
MAQJIOTO YPOBHS ITy/IbCalIMHA — YMeHBbIIIEe-
HHe TUHAMUIECKOTO CONPOTHB/IEHNS Rp,.
CrabmwIuTpoHBb! 0OIIero IpUMEHEHH,
OOBIYHO HCIIO/Mb3yeMble B KaueCTBe OT-
PaHUYHUTENs HalpsDKeHUS, B paboueM
IMana3oHe TOKOB HMEIOT BeIHYHHY
Rp, Haxopsmytoca B npepenax 10...150
OwMm [4]. 3HaunTeNbHO MEHbIIIME 3HaYe-
HUA Rp MMEIOT MHTerpaibHBIE aHAIOTH
crabuwintporoB. B BIl ¢ eMkocTHBIM
6a/U1acTOM yIOOHO HCIIOIB30BaTh CPaB-
HUTEBHO HEAOPOroM U OOCTYIHBIN
HWHTETPaJIbHBIN Napaj/UleNbHbIN CTabu-
musatop KP142EH19 (TL431, AN1431,
TA76431, KIA431), XOoTOpBII IO BCeM
OCHOBHBIM IapaMeTpaM (muddepeHiu-



aIbHOMY COTIPOTHUB/IEHHIO, MUHHMaJIb-
HOMY TOKY CTaOMIH3aI[HH, OTKIOHEHHIO
HalpsDKeHUsl CTabMIH3alMH OT HOMH-
Ha/IbHOTO 3Ha4eHUs, TeMIepaTyPHOMY
k053G PUINEHTy HaNps>KeHUA CTabu-
JAM3AIUH) CYIeCTBEHHO IPEBOCXOAUT
CTaGUIUTPOHBI OOLIEr0 IIPHMEHEHH.
He Menee BakHOoe mocrouHctBo MIMC
KP142EH19 3akmouyaeTcss B THOKOCTH
ee HCMIONb30BaHusA [5]. B ob1meM cirydae
YPOBEHbB ITy/IbCAL[UI BHIXOMHOIO HaIPs-
xenus BI1 sBnserca Gynxuneir MHOTHX
TiepeMEHHBIX, U aHAIMTHYECKUII pacyer
YPOBHS IIy/IbCALMI BecbMa IIpo0ieMa-
THYeH, I03ToMY i moBozku BIT (yrou-
HEHHWsA HOMUHAJIOB KOMIoHeHTOB C2 u
R3) moxno ucnonanzoBats CAIIP cxemo-
TEXHHYECKOTO MOJME/TMPOBaHUsA WIHM XKe
(ec/u BbI 10 CHX TIOp HE ABJIAETECH I10/Ib-
soBaresieM CAIIP) yTo4HATE HOMHHA/IBI

BpUIo 3aMeyeHO, YTO 4acTOTa OTKas30B
PE3UCTOPOB CYLIECTBEHHO MEHAETCSA BO
BpeMeHH. [lo3ke NpUIIIO NOHMMaHHE
TOTO, YTO YaCTOTa OTKa30B CBA3aHa C
KOHKPETHOM IapTHeit pesucropos. Cu-
Tyallus BBIIJIAJlENIa TaK — DPE3HUCTOPHI,
B3sATbIe U3 OJHON YIIaKOBKH M3IOTOBH-
Tessl, OTKa3bIBA/IM 4acTO, a TOYHO Ta-
KHe JKe Pe3HCTOPBI U3 IPYroi YIIaKOB-
K1 BOOOIle He UMeIH OTKas3oB. Craio
ACHO, YTO IPH €MKOCTH 0a/IacTHOroO
KOH/IeHCaTOopa, IipeBblialoeit 1 Mx®d,
HCIIO/Nb30BaHUE [O1A OTpaHHYeHHUA
6pOCKOB 3apsANHOrO TOKa PE3UCTOPOB
C2-23-2 He obecreyHBaeT BBICOKOM
HaIe>KHOCTH (37eCch g He MOTy COrja-
CHTBCA ¢ aBTOPOM [2], KOTOpBIX YT-
BepXK[aeT, YTO IPH HCNOAb30BaHUHU
IS OTPaHHYEHHUSA OGPOCKOB 3apALHOTO
TOKa pe3ucTOpoB aHaIorHyHbIX MJIT-
0,5 OTCYTCTBYIOT IIPOO/IEMBI

* ¢ MX HagexxHOCTh10). CTano
Tak>ke COBEpLIEHHO oOYe-
128 BUIHBIM, YTO 3THUM PE€3UC-
TOpaM HeOOXOIHMO UCKaTh
3aMeHy. IlpomyKTHBHBIM

R1470k R2 51
FU1 o
0,5A C1 1Mk
=
@ C21 mK VD2
o
I Dl
& E: RL202
~
JnM-0,1-355 42 K . L
DA1 KP142EH19 (TL431)
Puc. 8

C2, R3 Ha srane maketupoBanus BIT.

Ha puc. 8 nzobpakena cxema IpaKTH-
yeckoro BIT ¢ ManbIM ypoBHEM niy/ibCa-
IIMI1 BBIXOQHOTO HAaIpsKEHUA.

brox nuTaHUs MMeeT ONHY MajeHb-
Kyl0 XHTPOCTh — OpOCKHM 3apsIHOTO
TOKa 6a/macTHBIX KoHpeHcatopoB Cl,
C2, npoTeKalomine 4epes JHOJHBIH MOCT
VD1—VD4 B MOMEHT NOOKIIOYEHHS
BIT x ceTH, OrpaHHYUBAIOTCS aKTHBHBIM
COTIPOTHUB/IEHHEM OOMOTKH Majnoraba-
PUTHOTO BBICOKOYaCTOTHOTO OPOCCENs
L1 tuna JOIIM-0,1. [laHHOe TexHHYeC-
KO€ pellleHHe SBIAETCA, YTO HasbIBa-
eTCs1, BBICTPaJaHHbIM, M O HEM C/IelyeT
cKkasathb otensHo. Heckonbko et Hasan
aBTOPY IOBEJIOCh Y4aCTBOBaTh B paspa-
60TKe H3IeNnii, B KOTOPBIX HCNONb30-
Baauch BIT ¢ eMKOCTHBIM 6aniacToM.
Hape)XHOCTb nepBbIX NapTHH U3[ETHA
OKa3alach HenpHeM/IIeMO HU3KOH. AHa-
JIU3 OTKa30B HEU3MEHHO JJaBa/l OJUH TOT
e pe3ynpTaT — OOpPBIB TOKOOTPAHH-
YUTEBHOTO PEe3UCTOpPa, BKIIOYEHHOTO
TIOC/IENOBATeNbHO ¢ 6A/UTaCTHBIM KOH-
meHcaTopoM. B kadecTBe TOKOOTpaHM-
YUTENbHBIX UCIIOIb30BATUCH PE3UCTOPBI
C2-33-2 ¢ conpotuBieHHeM 5,1...12 Om,
a CyMMapHasA eMKOCTb BK/IIOYE€HHBIX I1a-
paUIeNIbHO 6a/UIACTHBIX KOHJIEHCATOPOB
HaXOmWIach B muamnasoHe 1,47...3 Mx®.
IMonsITKM 3aMenbI pe3ucTopoB C2-33-2
Ha MMIOPTHBIE AHAIOTU HE JalHu No-
JIOKUTELHOTO pe3yabTaTa (CHUTyalus
C HaJeXXHOCTBIO JaXke YXYALIMIACH).

0Ka3a/oCch NpelI0XKeHHe
HCII0/Ib30BAaTh /1 OTPaHH-
YeHHSI OPOCKOB 3apANHOTO
toka ppoccenu thna JIIM. Jing stux
Ipoccenell HOpMHUPYETCs MaKCHMa/lb-
HOe aKTHBHO€ COTPOTHBJIEHHE [6], KO-
TOpOe, KaK ToKa3aaa 3KCIepUMeHTalb-
Has IIPOBepKa, MpHOIU3UTENbHO B 1,3
pasa mpeBbliiaeT dakTHyeckoe. Kpome
TOTO, IPOBepKa NOKa3a/a, YTO APOCCeH
¢ rabaputamu 21,5x4,1 MM nipu nnpuem-
JIEMOM HarpeBe MOTYT pacceMBaTh MOILI-
HOCTh 1o 0,4...0,5 Br. Tak, Hanpumep,
npoccenu [IIIM-0,1-355 umeroT paxTu-
YecKOe COTIPOTHB/ICHHE, TPUOTU3HUTEIb-
HO paBHOe 6 OM (nacnopTHasA BeIMYMHA
He 60see § OM), U MOTYT HCIIO/Ib30BaTh-
Cs B KayeCcTBe TOKOOTPaHHYMTETHLHOTO
snementa B BIl ¢ eMxocThiO Gammact-
HOTO KoHpieHcaTopa 1o 3 Mx®. Crenyer
3aMEeTUTh, YTO Ba>KHBIM NOMOTHHUTEb-
HBIM IIPEUMYIIIECTBOM HCIIO/Ib30BaHUSA
Hpoccensl SIBsAeTC ocnabiene BHICO-
KOYaCTOTHBIX TTIOMEX, IPOHUKAIOIIKX B
BIT us cetu (yxe Ha yacrore 100 xI'y
WH/IyKTUBHOE CONPOTHUB/IEHHE JPOCCeIA
OTIM-0,1-355, npu6/IU3UTEeNbHO paBHOE
220 Owm, cy11eCTBEHHO NIPEBIIIAET MOC-
JieoBaTe/IbHOE 9KBUBAJIEHTHOE CONPO-
THBJ/IEHHE OKCUIHOTO KoHgeHcaTtopa C3
Ha BBICOKOM 4acToTe).

OneHka aMIUIMTYObl HMITy/IbCa TOKA
Yyepes BBINPAMUTENbHBIE JUOMABI IIPH
BK/TIOYEHUH YCTPOHCTBA B CETh B MOMEHT
MaKCHMyMa CETeBOTO HalPsDKEHMS KaK
YaCTHOTO OT JIeJIeHHS MaKCHMA/IbHOTO
HATIpsSHKEHUA CeTU Ha OMHUYECKOE COTIPO-
THBJIEHHE POCCETIs IaeT IPUOM3UTEILHO

CxeMQTexuuKa N_‘-’ 6 WioHb ZOQS
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57 A. ITOT TOK B Te4eHHe IPUOIU3UTED-
HO 40 MKC YMEeHbIII2eTCs 110 3KCTIOHEHTe
no 2 A. Ha puc. 9 B 0OIMHaKOBBIX MaclI-
tabax n306pa*kKeHbl HMITY/IbC 3aPAJHOTO
TOKa U UMITY/IbC TIPeie/IbHO HOITYyCTUMOTO
TOKa m1a nuonos cepuu RL201/7 (7].

BUIHO, 4TO HMITY/IbC 3apSIHOTO TOKa
Ha GoHe npeneIbHOTO HMITY/TbCa CMOT-
putcsa GYKBalTbHO KaK «MTOJIKa B CTOTE
ceHa». DHEPTHUH STHUX UMITY/IbCOB MIPOC-
TO HECOU3MEPUMBI.

O TUNOTETHYeCKON BO3MOXXHOCTH
npebesra BKIIOYEHHSA, NPH KOTOPOM
OUKOBBINM TOK TEOPETHYECKH MOXKET
YABOUTHCA [2], MOTOBOPHM BO BTODPOM
YaCTH CTaThHU.

Oxonuanue cnedyem
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Cnoco6 sawnTol

oT ...HeaobpocoBecTHOro

avunepa

B cmamese onucaH cnocob 3auwumesl npo2pamm 8 ycmpoucmedx, cooep-

XKAwux MUKpPOKOHMpOoJep.

aK 9TO He YOUBHUTENbHO, HO pas-

BHUTHE JUCTPUOBIOIMH 3aCTaBIAET

3a[lyMbIBaThCA O 3alllMTE IIPaB Ha
UHTE/VIEKTyaIbHYI0 COOCTBEHHOCTh HE
TOMLKO HPOTPaMMHCTOB, BCETJa 03a-
604eHHBIX 3TOM NPo6IEMON, HO U Pas-
paboOTYHKOB «XKejtesa». B camoM pere,
oT[aBasi CO3JaHHOe U3JeTHe Ha pealu-
3allMI0 JUIEpY, BBl HMeeTe B Ka4ecTBe
rapaHTHi B JAy4lleM CIydae NOpano4-
HOCTb Balllero IapTHepa, a B Xy[lIeM
JIMIITB TOrOBOP, OOpaliieHue B CyJ, C KO-
TOPbIM — OT/Ie/IbHasA Npo6/ieMa ¢ O4€Hb
HECKOPBIM perlleHHeM. Tak 4To, OTaaBas
CO3[aHHbIE BAMH JTOPOTOCTOAIIHE TIPO-
NyKTbl Ha Peaju3alHI0 B JHUIEPCKYIO
ceTb (0COGEHHO B [pPyrHe DEerHOHbI),
HEIUIOXO Obl CHaOOUTDh UX KaKUM-THOO
MEXaHM3MOM, [OIIOJTHUTENBHO CTpa-
XYIOIIMM Bac OT TOTO, YTOOBI TOT WIH
MHOHM NapTHEp MOIIPOCTY HE «KUHY»
Bac. M XOTA 3TO IPOUCXONHT HE TaK YK
4acTo, HO 6epekeHOro, Kak FOBOPHUTCH,
Bor 6epexer.

Tenepb cOGCTBEHHO O 3alIUTE, TOYHEE
O TOM BapuaHTe, KOTOPBI ObLI pean-
30BaH aBTOPOM B OTHOM M3 M3[e/IHI.
Cpasy oroBopioch, IJIsi 3TOTO B COCTa-
BE U3JeJHA NO/DKeH IIPHUCYTCTBOBATDH
MHKPOKOHTPOJUIEP, M CO3laHHas 3a-
H[UTa — HEKOe NOIOJHEHHE K €ro oc-
HOBHOII Mporpamme. [l1g Hanemmi 6es
MUKDPOKOHTPOJIIEpa BCE NMPUBOIMMOE
HHW)Xe IIeHHOCTH He MMEET.

ITepBoe, 4YTO MHe IIOCOBETOBAIU B
nporecce 0O6MeHa HAEAMH 10 JaHHOMY
BOIIPOCY — 3aLIHTh B MUKPOKOHTPOJI-
7iep 1eMOBEPCHIO OCHOBHON IIPOTrpam-
MBI, T. €. IPOTPpaMMy, TaK WIM HMHade
yPE3aHHYI0 B CPaBHEHMHM C IOJTHON
BEpCHeEl, a M0C/ie OKOHYATeNbHOrO 3a-
BeplileHHss (PMHAHCOBBIX B3aUMOOTHO-
menuit (1. e. mocie 100 %-i orIaTel
u3[ennua) Tepes3aluTh B KOHTpOIIEp
HIOJIHYI0 Bepcuio. B obillem, Hanucath
IPOTPAMMKY, C IIOMOHIBIO KOTOPOH
IHIEP MOXET CaMOCTOATENbHO, YKe
6e3 Balllero NPUCYTCTBUS, NepPenpor-
PaMMHPOBaTh MHKPOKOHTPO/UIEP TPO-
IrPaMMOM, KOTOPYIO BbI €My NepellneTe
nocje orIarel. [[nsg nporpaMMHpOBa-
HUsA, eCTeCTBEHHO, J0/DKEH HCIIOIb30-
BaTbCS KOMIIBIOTEP U KaKOM-1HO0 M3
ero nopros, Hanpumep, COM-nopr.

PeanmnsoBaTh BCe 3TO HECI0XKHO, MHO-
ryue KOHTPOJUIEPBl UMEIOT BCTPOEHHBIN
MéeXaHM3M NeperporpaMMUPOBaHUS U3
[10/Th30BaTENbCKOI IPOrPAMMBL.

Ha nepsBwiit Barisaa upes, KOHEYHO,
KpacuBas. Kpacora ee 3axmiovaercs B
TOM, 4TO BBI peajusyeTe ONHY M3 He-
4aCTO MCIOJIb3yeMBIX BO3MOXXHOCTEN
MUKPOKOHTPO/UIepOB. [la u peanuso-
BaTh €e — 3TO BaM He «BeryIiiue OTHU»
Ha MHUKPOKOHTpPOJUIEPE CBasATh, YTO IO
cuIaM JI060My, KTO XOTh 4To-To B MK
moHUMaeT. Takas «[IPUMOYKa» — 3TO
y’Ke€ BBICHUIMN IH0TaXX B MHMKPOKOHT-
POJIEPHBIX M3BICKAX, TaPAaHTHPYIOIUI
BaM rpeloliiee IyIly yBaKeHHe CO CTOpPO-
HbI PaspabOTYNKOB-IPOPECCHOHAIOB.

Ho paBaiite oTBjedYeMCd OT NpPHU-
ATHBIX MBbICTeN 006 yBaKUTEAbHBIX
B3T/ISAIaX KOJ/UIET U MOJAyMaeM O TOM,
HaCKOJIbKO TIPH MOIOOHOM pean3alun
BaIll TPOTPaMMHBIN IPOAYKT 3alUIIEH
OT HECAaHKIMOHHPOBAHHOIO MCIIO/Ib-
soBaHMA. Jlymalo, BpsJ M KTO Oymer
CIIOPUTDH C T€M, YTO B PACCMOTPEHHOM
Cly4yae CTeleHb 3alIMThl HEBBICOKA.
KT0-TO moMuMO Bac 6yfeT UMeTh daitr
¢ paboraoumriMu KopaMmH. [la, uadOp-
MalHIO B HEM MOKHO 3aIIH(pPOBaTh, a
IpH [IepenpOrpaMMHUPOBAHUHN CHENAThH
ob6paTHOe npeobpasopanme. Ho moboi
ONBITHBIN NPOIPAMMHCT CKaXKeT BaM,
4TO pa3obpaThCcs C aATOPUTMOM pac-
mUbPOBKH IIPU HATUIHH IIPOTPAMMBI,

€ro peannsylomeﬁ, — BOIIPOC BpeEME-
HH, IpUYeM ropasngo MEHbUICTO, YEM BbI
IIpearojaaracte.

MO>XHO TIONTH ¥ ApyTHM nyTeM. Bo
muorux MK ecth 5HepronesaBHCHMOE
O3V unu flash-mamMaThs maHHBIX MHK-
poKoHTpo/UIepa. B ofiHOM M3 ee AYeeK
IOJKHO XPaHHUTBCA YUC/IO0, KOTOPOe H
onpepenseT, NOIKeH TH MUKPOKOHT-
poJIep HCHOMHATDL TOHYIO BEPCHIO
CBOEIl MPOrpaMMBbI H/IH KaKOH-1HO0 M3
ee ypesaHHBIX NeMO-BapHaHTOB. CHs-
THEM 3all[UTHl SABJAAETCA H3MEHEHHE
3HaYeHHUs STOr0 4MCIa, OHO AO/DKHO
OBITH POBEJCHO MUKPOKOHTPOJIIEPOM
10 COOTBETCTBYIOIIeH KOMaH/e U3BHE,
HanpuMep, IHOCAe MNOTy4eHHS KOja
(ompeneneHHON TNOC/IENOBaTEMbHOCTH
3apaHee 3alaHHBIX YMCeI) C TOTO XK€
COM-nopra.

3TOT BapUaHT rOpasfo JydIle ¢ TOY-
KM 3PEHUs 3alIUIIEHHOCTH IIPOTPaMMBbI
Bawrero usnenus. Ho u sneco He Bce 6e3-
ykopusHeHHO. Ecn unTepdeiic cBasu ¢
KOMIIBIOTEPOM B BallleM U3Je/THH IIPH-
CYyTCTBOBI M3HAYa/lbHO, T. €. 10 TOTO,
KaK Bbl HaYyalH AyMaTb O pealus3aiuu
NOJOOHONM 3allMThI, TO BCe B MOPSAJ-
Ke, HCMOMb3yiTe 3TOT HHTepdelic 11a
ee caatusa. Ho ecnn Baiie uspenne no
CBOeMy Ha3Ha4yeHHIO BOBCE He TpeOyeT
oOMeHa C KOMIIBIOTEPOM, TO BCTpau-
BaHHe B HeEro Ja)ke TaKoro IpocToro
untepderica, kak RS-232 ma MAX202
WK el aHJIOTUYHOM C He0OXOAHMBIMHU
pas’beMaMH — 3TO JHMILHSAA Tpata Je-
Her. KoHeuHo, ec/i peds upet 06 OTHOM
H3menuy, To 310 Bcero nuib 200...300
pyb. A ecnu pedb O JeCATKAX HIU CO-
TaHAX U3neauit? Torma 3To BBUIBETCS
BaM B IIOTEpIO COTEH, €C/IM He ThICAY
IOJIMapoB.

ANbTepHATHBOM 31€Ch MOXeET OBITh
MCTMONMb30BaHUE UMEIOLIUXCSA B M3Je-
JIMY alllapaTHBIX CpelcTB. Ecnu B HeM
ecTb XOTA OBl OflHa MOJIb30BaTe/lIbCKas
KHOMNKa M XOTs OBl TpexpaspAIHbIi ce-
MHCErMeHTHBIN 3HaKOCHHTE3UPYIOLIHI
HHIHUKATOP, TO 3TUX PECYpCOB yKe JI0-
cratouyHo. [lo KpaitHeln mepe, mis pe-
a/M3allMi ONMCBIBaEMOro HMXXe anro-
pHUTMa 3aIIUThIL.

Bremne pabora MexaHM3Ma 3alllu-
Tl BBIDAAAMT Tak. IIpu BKMOYEHHUH
W3NS Ha ero HHAUKaTope B IEPBbIH
MOMEHT TOSIBUTCA YHUC/IO, 3HaYyeHHE
KOTOPOT'0 C KaXABIM MOCAENYIOUIUM
BK/IIOYeHHeM OyleT yMeHbIUAaThCA Ha
eIUHUITY. DTO CYETIUK YHC/Ia BKIIO-
YeHHIT, HMEIOUIUXCA B PacHOPMKEHUH
awiepa s JeMOHCTPallui U3JIe/TUsA 10~
TeHI[Ha/JbHBIM NOKynaTteaaMm. Havanb-
HOe 3HayeHHe CYeTYMKa OIIpeNenseTcd
BaMH, BbI MOXKeTe IPefOCTaBUTh WIe-
Py BO3MOXHOCTb BK/IIOUYHTb IPHOOp H
NIOJIHOIeHHO nopaboTaTh ¢ HUM 10, 20,
50 nnu 250 pas.

Yepes 1...2 ¢ noc/ie NOSABICHUA Ha
HHIWKaTOpe YIOMSAHYTOE YHUCIO IIPO-
najeT, U M3eaue HauHeT paboTaTh B
IIOJIHOM 0O'beMe, BIUIOTh 10 BBIK/IIOYE-
uus. [Ipu nocnenyonieM BKIIOYEHHH Ha
WHIUKATOPe CHOBa B TeYeHHUE I1€PBBIX
1...2 c oTOOpa3uTCA 3Ha4YEHHE CYETIYNKA
YHC/Ia BKIIOYEHUM, OHO, KaK OTMe4a-
N0Ch, 6yIeT Ha eIUHUIY MEHbIIIE, YeM
B npenpinyIeM ciaydae. Ilpomenypa
BKJIIOYeHHs OyIeT NOBTOPATHCA 10 TeX
HOP, MOKa CYETYHMK YHC/Ia BKIIOYEHUH
He OOHYIUTCA.

Kak TOMBKO 3HayYeHHEe CYeTYHKa
moiimer 1o Hyns, QYHKIMOHUPOBaHHE
U3[eTusa U3SMEHUTCI — OHO OyneT mo
BK/IIOYEHUH «BHCETHh», OTOOpaxkad Ha
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WHAMKATOpe HY/IU BO BCEX paspsajax U
HUKaK He pearupys Ha HaXkaTHe KHOIIOK
yrpasieHus. IT0O OyIeT CBUAETEIbCTBO-
BaTh O IIOJIHOM HCIO/Nb30BaHUHU TuJIe-
POM OTHYILEHHBIX €My BO3MOXHOCTEH
U 0 HeoOXOOUMOCTH THOO BEPHYTH U3-
fenve BaM, 160 OIUIATUTD €T0 U IMOJTy-
YUTh OT Bac UHGOPMAIUIO O TOM, KaK
CHATH 3aLTUTY.

CHATHe ONUCHIBAEMON 3aIUTHI BbI-
TIIUAT CiepyoinuM obpasom. Ber co-
obiaere qWiIepy OBa 4Mcia (KIoOYa) U3
nuarnasoHa 1...252. Ilycre mia kakoro-
/60 KOHKPETHOTO U3E/THA CHUMAIOIIIH-
MU 3aIUATY KI0YaMH OYIyT 4MCIa, Ha-
rpuMep, 87 u 143. 3aIOMHUB 3T YUC/A,
AWIep NO/DKEH HMpofenaTh CIEdyIOLYyIO
MOC/IEMOBATENbHOCTD NedCTBHI. BHavaze
HY>KHO Ha)XXaTh YHOMSHYTYIO KHOIKY (B
MO€EM H3JIeTHH OHa BBIIIOJIHEHAa B BUJE
KypKa Ha PYKOSTKE, MO3TOMY Jajee f
6yny MMeHOBaTb ee KYpPKOM) U, He OT-
IycKas KypKa, BIJIFOUYUTH IMHUTaHHUE HU3-
nems. Kak TonpKo usnenye BKIOYUTCA,
Ha €ro0 MHAUKATOpe OTOOPAsUTCS YHUCIO
000, 3arem, cirycrs cekyHny — 001, ere
yepe3 cekynay — 002 u 1. 1.

[Tponomkas yaep>KUBaTh KypoK Ha-
KATBIM, HEOOXONMMO HOXXJAThCA MO-
AB/IEHWA Ha WHOUKATOpE IepBOro U3
3armoMHeHHBIX yncen — 087. Kak To/b-
KO OHO HOSIBUTCS, HY>KHO OTHYCTUTh
Kypok. KpaTkoBpemeHHOe IOracaHue
uudpsr 087 Ha MHAUKATOPE H €e BOC-
CTaHOB/IEHHE CBUAETEIbCTBYET O TOM,
YTO MUKPOKOHTPOJUIEP IPUHSI IEPBOE
qucio (HmepBblit KI0Y) U CPAaBHU €T0 C
XPaHAIIUMCS B €70 NaMATH.

Jaree 3HaYEHHE OMTHUCBHIBAEMOrO CYET-
YrKa CeKyH] (He MyTaTh CO CYETYHKOM
qrcia BKTIOYEHHUI!) IPOMO/IKUT PacTu
(088, 089, 090 u T. 11.), HYXHO TOXIAaTh-
csl, KOTHAa Ha MHAMKATOpe MOSABUTCA
BTOpOe U3 KI04eBbIX yncen. C ero no-
AB/IeHrEeM HeoOXOOUMO HaXKaThb KypOK
U yaep>XXuBaTh ero B TeueHue 3...5 ¢,
MOC/Ie YETO €ro MOXHO 6yneT OKOHYa-
TETBHO OTIYCTUTh. B MOMEHT HaxkaTus
KypKa oToOpa)kaeMoe YHC/IO (IO/DKHO
ObITh 143) KpaTKOBpeMEeHHO TOTacHeT,
3aTeM CHOBa BOCCTAaHOBUTCHA, KaK U B
npenbIayLLeM caydae. ITo 6ymeT cBume-
TeJIbCTBOBATh TOM, YTO MUKPOKOHTPOJI-
Jlep MPUHSAA BTOPOM KIHOY U CPaBHUII
€ro ¢ UMEINUMCS B mamaATu. Ecmu o6a
K/IF0Ya BBeIeHbl BEPHO, TO MOC/IE TOTo,
KaK CYETYMK CEKYH], JOCUUTAET J0\255,
YHC/IO TPOTAMET C 3KPaHa, v U3JIe/He Ie-
perifeT B HOPMaIbHBIN PeXXUM PaboThI.
U nanee mpu Bcex NOC/IENYIOIIUX BKIIIO-
JeHUAX usneae 6ymeT cpasy CTapTOBaTh
B HOPMaJIbHOM peXXHMe 6e3 KaKuX-1160
CYETYUKOB, KaK OYITO HUKAKOH 3aIUThI
B U3E/IUU U He ObUIO.

Ecnu K104y BBeeHBI HEMPaBUIBHO,
u3genue «3aBUCHET», oToOpaxkas Ha
WHIUKATOPE IBOMKHU BO BCEX Pa3pAmax.
910 6ymeT CBUIETEIbCTBOBATH O TOM,
9TO CHATH 3AIIUTY HE YOAI0Ch — WIH
KTI09d ObUIH HEeBEPHBIMH, WIU OTIIyC-
KaHHWe/HaXaTHe KypKa 6bUIO HecBoeBpe-
MEHHBIM.

HecoMHEeHHBIM TPEUMYIECTBOM
TaKOM CHUCTEMBI 3aIUTHl SBJIAETCH €e
YHUBEPCAIBHOCTh — OHAa MOXKET OBITh
BCTPO€Ha B COTHU HPUOOpPOB, OT NpH-
6opa k npubopy 6YAyT MEHATHCS AHUIIb
knouyn. [T0cKoIBbKY Bce IepechbUIKY aH-
Hbix mpoucxomatr BHyTpu MK (flash-
03Y OBA3ATE/IBHO pomxHO 6BITH
BHYTpeHHHUM!), y HpaTa HeT HUKAKOH
BO3MOXXHOCTYA KOHTPO/IHPOBATh Hepe-
CBUIKM JAHHBIX U MePeXBaTUTh MOMEHT
CpaBHEHMSA BBeJeHHOTO K/II0Ya C XpaHs-
IIUMCS B MAMATH, KOTZIa MOXHO OBUIO
Obl Y3HaTh €ro MpaBWIbHOE 3HAauYeHHUE.
BapuaHT nepe6opa Bcex BO3MOXXHOCTEH
NOYTH HepealeH — YHC/IO BO3MOXKHBIX
KOMOUHAUUH CBbillle 32-X ThICAY, Ha
MPOBEPKY KaXKION HY>KHO IIOYTH NATH
MHHYT, B Te4yeHHE BOCHBMHYACOBOTO
pabouero OHSI MOXXHO mepebpaThb efiBa
M COTHIO KoMmOuHaumit. Jlaxke 3HaHHe
aITOPUTMA HE MOMOXET B3JIOMIIUKY
NporpaMmbl — HY>KHBI KOHKDETHBIE
3HaYeHus KII0Yel, a OHH HaXoIATCA BO
BHYTpeHHel mamsaTu nporpamMm MK mop
OUTaMU 3aIUTHI (eCTECTBEHHO, €C/IU BBI
He 3a0yneTe UX YCTAaHOBUTB).

Teneps o Tom, Kak Bo flash-O3Y 3a-
HOCHUTCS YHC/IO TPENOCTaB/AeHHBIX IH-
JIepy BO3MOYXHOCTe BKIIOYUTD U3 e/Te
U TIO/IHOLIEHHO TopaboTaTh ¢ HUM. s
3TOTO XKeIaTeTbHO UMETh BHYTPH HETo
KHOIIKY, HEIOCTYITHYIO IO/Ib30BaTEIO.
Bbi HO)KMMaeTe 3Ty KHOIKY Hepen BKIIO-
YyeHHeM MMUTaHusA U BKIIOYaeTe MUTAHUE,
ynep>kusas ee. Ha akpane oTo6pakaerca
3HaueHHe AYEHKH, B KOTOPYIO OyneT 3a-
HECEHO YHUC/IO TOMYCTUMBIX BKIIOUEHHH
U3MIeIUA, U OHO OXUJAeT OTIYCKaHUA
kHOnK#. Kak TO/MbKO KHOIIKa 6yIeT oT-
HyllleHa, YUCI0 BO3MOXHBIX 3aITyCKOB,
3a/I0)KEHHOE B IIPOTPaMMe, 3aHECETCA B
YIOMSHYTYIO SIUeHKYy U HAYHETCA OIH-
CaHHBII BBILIE CTAPT C OTOO-
pakKeHHWeM U YMEHBIICHHEM 580

WIH C IUIFOCOM HUTaHus (eCId BBIBOJ
HNOATAHYT K obmemy mposony). Ilpu
3TOM NOCTUTAETCS TOT XK€ pe3ynbTart,
HO B PacHOPSKEHUU 3/7I0YMBILUIEHHHU-
Ka OTCYTCTBYeT KHOIKQ, IIPY IOMOIIHU
KOTOPOI MOXXHO M 6e3 Balllero Beflo-
Ma mo6aBuTh cebe eme 10 (20, 50, 250)
BO3MOXHOCTEH HCIO0/Nb30BaTh Ballle
usjenue.

Temepr 0 TOM, KaK YCTpPOEHa INpO-
rpaMma 3aluThl. brok-cxema ee npu-
BeJeHa Ha puc. 1.

B sveiike ¢ HazBaHUeM «Aderika 0»
XPaHUTCS YUCIO BO3MOXKHBIX 3aITYCKOB.
Ecmu oHO paBHO 0, 3TO CBUETEIbCTBY-
eT O MOJIHOM HCIOAb30BaHUM TUIEPOM
OTIYILIEHHBIX MY BO3MOXHOCTEH, efU-
HUUA CBUIETENbCTBYET O HATUYUH €Ille
OIHOY BO3MOXXHOCTU BK/IIOYEHMS, IBOH-
Ka — O H/IMYUH JBYX BO3MOXXHOCTEH U
T. [I., BIUIOTh IO YCTAHOBJIEHHOTO BaMHU
MakcuMyMa (HO OH He IO/DKEH IpeBbl-
1maTh 252). Ecnu B «suerike 0» XpaHUTCA
YUCI0 254, TO 3TO UHAULMPYET, YTO 3a-
IIIMTA CHATA U MUKPOKOHTPOJUIEP Cpasy
IO/DKEH CTApTOBaTh Ha HOPMaJIbHOE UC-
ITO/IHEHHE OCHOBHOM IIPOrPaMMBEI.

B syelike «CYeTYMK» XPaHUTCS 3Ha-
JYeHue CYETYMKa CEKYH[, 0ToOpaxkaeMoe
Ha WHAUKATOpE B MPOIIECCE CHATHUH 3a-
IIMUTHL. B syeiike «IIpU3HaK» XPaHUTCA
YHUCIO, OTPAXKAoIIee Pe3ynbTaThl CPaB-
HeHUsI BBOOUMBIX KJTIOYEH ¢ XpaHUMBIMU
B maMATH nporpamm. Ecmu oHO paBHO
0AAH, 10 062 KIOYa BBEJEHHI BEPHO,
ecmu 0AH, To BBeieH TO/NBKO NEPBLIA
KJTIOY, ¥ BB€IEH BepHO, ecm 05H — oy
U3 KIoYer BBeneH HeBepHO. «Chislol» u
«Chislo2» — KOHCTaHTBI, XpaHUMBIE B
MaMATH IIPOTPaMM, OHH AB/AIOTCA IIpa-
BWIbHBIMH [UIA TAHHOTO U3 €/ 3HaYe-
HUSAMH BBOJUMBIX KIHOYEH.

«Knonka» u «Kypok» — opHOpaspAn-
Hbl€ TIOPTHI BBOJa MUKPOKOHTpOJIE-
pa, B pacCMaTpHBaeMOM CIIydae 37O JIBe
AuHUM mopta Pl MUKpOKOHTpo/Iepa
AT8958252 pupmbr Atmel (Hanpumep,
P1.2 u P1.5, BO3MOXHBEI U 100BIE JPY-
rue BapuaHThbl). Yepe3 pesuctoprl R3
u R4 (puc. 2) oHu NOATAHYTHI K IUTFOCY
MUTaHUA, HaXKaTHe >Ke Ha KHOIKY WIU

9TOTO 4YMcaa. R2

C40,1 Mk
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MoxHo oboiituch u 6e3 e ”
aToit KHonku (6onee TOTO, Ve o622 Voo
3TO maxe nydiite). BMecro Ha- | cs EA P1.0 = |o .
JKaTus Ha KHOIIKY BBl MOXeTe | JOOKTR47Mk | | & | RIZ2¢ ok o
MO ePXXUBATh HYXKHBIN ypo-  Ci27 @ =
BEHb HA BHIOPAHHOM BBIBOJIE Hl'—zmé— S - e e
IIpY MOMOINH ILYTId, COEH- 12Mu XTAL2 PLE T Ve
HEHHOTO C 06IIUM MpoBofomM 0227 582 "Kronka”
(ecu BBIBOJI Yepe3 Pe3sucTop F]Ves
HOATAHYT K IVIXOCY IUTAHUA)  pyc. 2




Ha KypOK COeIMHSEeT COOTBETCTBYIOIIYIO
JIMHHUIO TIOPTa ¢ OGIIUM ITPOBOJOM.

Kak oTmeuanock, pusuyecku posnb
KHOIIKM MOXXET BBINOJHATH 3a3eMJI€H-
HBI IIYTI, HA)KaTHEM AB/IACTCS KacaHue
IyTIOM BbIBoga P1.5.

TekcT mporpaMMBbl, HAMTUCAHHOM 1A
MuKpomnponeccopa AT8958252, npu-
BelleH Ha CaiiTe XKypHajla IO ampecy
www.dian.ru/programs.

B uspenuu MCNONb3yeTcd MHIUKATOP
HT1610 [1], nognporpammer INDVIV u
UNPKQ onucans! TaM xe. [logmporpam-
Mbl READMEMO 1 WRMEMO ocy1uiecr-
B/IAIOT uTeHue ynciaa u3 flash-O3Y u 3a-
much ero Bo flash-O3Y coorBercTBeHHO.

IIpu oTiaapke mporpaMMbl HEOXXH-
JIAaHHO CTOJIKHY/ICS C HENPHUATHBIM (ak-
ToM. HamucaHHas U OTTpPaHC/IMPOBaH-
Hasi porpaMMa B OCHOBHOM paboTaia
HpaBWIBHO, HO B HEKOTOPBIX CIy4asX
(IpUMepHO ONMH pa3 U3 MATH) YHUCIIO
BK/TIOUEHUH, UMEIOLINXCA B Pacnops-
XEHUU TWIepa IUIA NEeMOHCTPAUUU U3-
IeMus MOTEHIHANbHBIM IOKYTIATEeNAM,
SIBHO cO6oM1O (T. €. 3a 1Ba BKIIOYEHUS 1O
TEKYILIETO MX OCTaBA/IOCh, HAanIpuMep, 17,
IIpU NpenbIaylleM BKIIOYEHUU — 16, a
1py TeKyIieM He 15, a 252). Kakoii-m6o
CHCTEMBI B 9THX 605X OOHApY>KUTh MHE
He ynanock. Tem 6osiee, 94TO yITOMSTHYThIE
READMEMO u WRMEMO B ocHOBHOI
nporpamme padoramu ¢ flash-O3Y Gesy-
KOopu3HeHHO. [I0BO3UBIIMCH C 3TUM ITIO-
KOM JIBa IHSA, A PeIonIoXu, 4o flash-
O3Y tpebyeT 11 HOPMaTBHOTO BBIXOIA
Ha PeXXUM ropasno 60JblIero BpeMeHH,
YeM Te MHKPOCEKYH/bI, KOTOPBIE Tpe-
OyloTcs mporpaMme IS TOTO, YTOOBI
OOWMTHU OT IIEpBO¥ KOMaHBI JO IEPBOro
obpaieHus K 3TOM HaMATH, U TIOCTABHI
neper 3TuM obpariieHueM CeKYHIHYIO 3a-
nepxky. C60ou NMpeKpaTHIHCh.

B saBHOM Buie B JOKYMEHTanuu Ha
AT89S8252 gaxe Kakux-1u60 HaMEKOB
0 HeoOXOMUMOCTH TTOOOHOM 3a/IeP>KKH
A He YBUEL

Kakux-1mu6o MHBIX 0COOEHHOCTEN,
TpeOYIOIMX OTAEAbHOTO OMUCAHUSA,
nporpamMma He umeer. OT™Meuy, 4TO ee
Heob6XOaHMe TPaHCIUPOBATh IS KaX-
[IOTO M3 3AIMILAEMBIX C €€ TTOMOIIBIO
U3Ie/HH, YCTaHaBIMBasgs B KaXAOM
ClIy4ae CBOM 3HAa4YeHHA IS KOHCTaHT
«Chislo1» u «Chislo2».

NTEPATYPA:

1. A. B. ®pynse. MukpokoHTpOJLIE-
per? J1o xke npocro! T. 1. — M.: OO0
«MJ CKHMeI;», 2002, c. 98, 102.

Anexcannp Opynse,
r. MockBa

OxoHuyanue. Hayano — N2 5/2005

cnucremax

BEPOATHOCTHAA CHHXPOHWU3ALMA
B CUHXPOHHOWU CUCTEME NEPEAAYU
JAHHbIX U KOMAHA

CHHXpOHHas CHCTeMa TiepeIavyu IaH-
HBIX ¥ KOMaHJ (puc. 4) COLEpXKHUT Ie-
PemarolIy0 ¥ MPUEMHYIO almaparypy,
HOAKIIOYEHHYIO K IPOTHBONOIOXKHBIM
CTOpPOHaM JTUHUU CBS3H.

[lepeparomaa anmapatypa BK/IIOYaeT
B cebs 610k cradpdunra u ckpembrep;
HpHeMHas alraparypa — neckpeMbiep U
6ok pecradpdumra. [Toncucrema «cKpeM-
61ep — meckpeM6iep» 3aMMCTBOBAaHA U3
(1], moaToMy oHa 3mech He omucaHa. biok
cradpdunra npenHasHayeH is BCTaBKU
TPYIII KOMAHIOHBIX OUTOB B MOTOK HaH-
HbIX. Brok mecraddumra mossosser Bbl-
IeMMTh U3 OOIIero MOTOKAa paHee BCTaB-
JIeHHBIE TPYIIbI KOMaHIHbBIX GUTOB.

Bxonssle naable TxD1 noctynaror B
CHCTEMY TO [IepBOMY KaHaTy IO yIIPaB-
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BepoAaTHOCTHaA
CUHXpPOHUN3aLyna
B Te/IeKOMMYHUKaLNOHHbIX

neHueM cuaxpocuraga TxCl u 6e3 us-
MEHEHUH nepenarorcs Ha Beixon RxD1
3TOTO K€ KaHala B CONPOBOXAEHUU
cunxpocursana RxCl. BxonHbie komaH-
nHbie 6uThl TXD2 HOCTYHaroT B CUCTEMY
10 BTOPOMY KaHaJly IOJl YIpaB/leHUEM
cunxpocurHana TxC2 u 6e3 uamMeHeHU
nepenaroTcsa Ha Bbixon RxD2 artoro xe
KaHa/la B COMPOBOXAECHUHM CHHXPOCHT-
Hana RxC2.

O6benHeHUe NMOTOKOB JAaHHBIX U
KOMaHJl U HOCIEeNYyIOoIee UX pasjerne-
HHE CUHXPOHHU3HPYETCA CUTHAMaMU ]
u J* Ha Bxogax 6mokoB cradpdunra u
necradpdunra. Obuiee onucanue 3TUX
CUT'H&JIOB ITPUBENEHO paHee (puc. 1).

Paccmorpum paboTy cocTaBHBIX Yac-
TE€HN CUCTEMBI.

Cpnsurossle peructpel RG1 u RG2
(puc. 4) peanusyoT QYHKUHUIO «CKOTb-
3A11EeT0 OKHa» U NpegHa3HadyeHbl s

RxD2
—

Bnok pecragpunra

RxC2
—————

RxC2

P
cr fLt RESET*-
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BPEMEHHOIO XpaHeHHs (QparMeHTOB
SDATA u SDATA* motoka ckpem6u-
POBaHHBIX IaHHBIX. B ycTaHOBMBIIEMCSA
pexkume 3TH (PparMeHThI OAMHAKOBBI
(cOBMagaoT ¢ TOYHOCTBIO IO 3a/epiK-
ku nepenaydu). [Ipuem ouepentoro 6ura
B peructp RG1 (RG2) npoucxoaur mno
$poHTY cuUrHaja Ha CHHXPOHHU3UPYIO-
mem Bxozme C atoro perucrpa. OpHo-
BPEMEHHO C IIPHEMOM OUepeHOro 6uTa
c Bxoma D paHee XpaHuUMBbIe NAaHHbBIE
CABUTAIOTCA Ha OJUH paspsn BIpaso. B
JIaHHOM TpUMepe MOCTPOEHHUA CUCTEMBbI
paspsanHocTh perucTpoB RG1 u RG2 BbI-
fpaHa paBHOIT BOCbMH, XOTS OHa MOXKET
ObITH HOJBIIIEN WIH MEHBIIIEH.

[enepatop W mceBmocay4yaniHon
[OC/IENOBAaTENbHOCTH OUTOB CKpeMO-
jlepa BBIMO/IHEH Ha OCHOBE CABUTOBOTO
peructpa RG3. AHajnoruyHell reHepa-
TOp Ha ocHOoBe perucrpa RG4 ectb u B
neckpembiepe. Peructper RG3 u RG4
npenHa3HayeHb! VI BPEMEHHOTO Xpa-
HeHHs NCeBIOCTyYaiHbIX KogoB SRND
u SRND*. B ycTaHOBUBIIIEMCH pPEXHU-
M€ 3TH KOJbl OIMHAKOBBI (COBIMAJaIOT
C TOYHOCTBIO 10 3a[IePXKKU IepefayH).
[Tpuem ouepenHOro 6UTa B PETUCTP C
Bxoza D mpoucxomur no ¢GpoHTY CHUT-
Hajla Ha CHHXpoHHU3upyoieM Bxone C
MU YCIOBUH, YTO Ha €T0 YIIPaB/IAoIIeM
Bxope P/S (P/S*), samarorieM pexuM mna-
PaU1eIBHOTO WM IIOCTEJOBAaTeTbHOIO
MpUeMa NAHHBIX, IPUCYTCTBYET JIOT. .
OnHOBpeMeHHO C PHEMOM OYepETHOTO
6uta ¢ Bxoga D mpoucxonuT coBur pa-
Hee XPaHMMOTO Koja Ha OJUH paspsn
BrpaBo. Eciu Ha ympasisiomeM BXo-
ne P/S (P/S*) perucrpa mpuCyTCTByeT
nor. 1, mo GpoHTY curHana Ha CUHXpO-
Husupymoiem Bxone C B perucTp npu-
HUMAETCS Mapa/ule/IbHbIN KOJI C TPYTIIBI
BeixonoB geumndparopa DC1 (DC2). B
NaHHOM HpUMepe MOCTPOEHUS YCTPO¥i-
CTBa paspsAnHOCTb peructpoB RG3 wu
RG4 BpibpaHa paBHOM IATH, XOTS OHA
MOXKeT 6bITh 60JIbIIIel WIH MEHBIILIEH.

IAnementsl «Vcxmouaroree 1JIN» D1
u D2 popMupyoT ckpeMOIHpOBaHHBIH
SCRD u peckpembiupoBanHbiii DIN
CUTHAJIBI TaHHBIX.

Tpurrepst D-tuna D3, D4 u D5 npu-
HUMAIOT O6UTHI maHHBIX ¢ Bxoga D 1mo
dpoHTY curHana Ha BXOe CUHXPOHHU3a-
uuu C. Tpurrepst D3 u D5 popmupyror
BeixonHble curHaasl DLINE u DATAY,
B KOTOPBIX Ha IPaHHULAX MeXHOy 6uro-
BBIMHU WHTepPBaJaMU CUT'HAI MOXKET U3-
MEHHUTBCA TOJABKO ONHMH pas, B TO Bpe-
Mst KaK BxonHble curHanasl SCRD u DIN
3TUX TPUTTEPOB Ha IPaHULAX MEXIY
OUTOBBIMU HHTEPBajJaMH MOI'YT MHO-
TOKPaTHO U3MEHATHCA H3-33 «TOHOK».
Tpurrep D4 B 3HauuTeIHHOM CTENEHU

ycTpaHsieT IDKUTTEP BXOOHOTO CHTHaIa
(«gpokaHue» (HPOHTOB Ha IpaHULAX
MeXy GUTOBHIMU HHTEpBaamMu) Oa-
rogapsA TOMYy, 4TO mpueMm OuUTa B 3TOT
TPUTTEP MPOUCXOOUT B cepeluHe Gu-
TOBOTO WHTEPBAIA, KOT7a MepeXoiHble
npouecchl curaana DLINE* yxe 3akoH-
gumuch. OCTaTOYHBIN IKUTTEP CUTHaIA
SDIN Ha BeIxone Tpurrepa D4 ompene-
JIIeTCH HenmeaibHOCThIO curHaiza CLK*
Ha BBIxoje reHepaTopa PLL ¢ ¢asoBoii
aBTONONCTPOMKOM JacToThl. McxonHbie
COCTOSIHUSA TPUITEPOB NPOU3BOJILHBIL.
T'eneparop PLL ¢ ¢dazoBoit aBTOnOA-
CTPOMKO¥ 9aCTOTHI MOXET OBITH BbI-
TIOJIHEH II0 OJHOH U3 M3BECTHBIX CXEM
(manpumep, [4]). OH npenHasHadeH
nas GOpMHUPOBaHUA BBICOKOCTAOH/Ib-
Horo cuHxpocurHaiza CLK* Ha ocHoBe
HEIpPephIBHOTO C/IEXEHHS 33 BXOTHBIM
curnanom DLINE*. ®poHT curHana
CLK* mpuBsA3aH K MOMEHTaM U3MeEHe-
Hus curdasa DLINE¥, Tak 4To cpes cur-
Hama CLK* ¢opmupyercs B cepenune
6utoBoro uHTepBana curaga DLINEY,
YTO COOTBETCTBYET €ro YCTaHOBHBIIle-
MYCsi 3Ha4EHHUIO.
bnarogapst mocTaToYHONH MHEPIMOH-
HocTH TeHepatopa PLL curman CLK*
MPAaKTHIECKH HEYYBCTBUTE/IEH K JIXKUT-
tepy curdana DLINE* 1 uHBIM ero Kpar-
KOBPEeMEHHBIM HCKa)KEHHSIM, BbI3BaH-
HBIM [IOMEXaMH B JIMHUU CBA3U. Takoe
UCII0/Ib30BaHUeE reHepaTopa ¢ (pasoBoit
aBTONOACTPOMKOM YaCTOThI B TEJIEKOM-
MYHHUKAIMOHHBIX CUCTEMAX fABIAETCA
OO1EeIPUHATHIM (CM., HAIIPUMeEP, PUC. 4
B [1]) u manee He paccMaTpUBaeTCA.
Hemudparop DC1 (DC2) npenHa3Ha-
JeH I BbIE/IEHUA B IOTOKE CKPEM-
6/MMpPOBAaHHBIX NAHHBIX, IMPOXOAALILEM
yepes3 CKOJIb3AIee OKHO, BBITIOTHEHHOE
Ha caBuroBoM peructpe RG1 (RG2), on-
penenennbix kogos CODE,, CODE,, ...,
CODE;. I1pu o6HapyxeHnu germudpa-
topom DC1 (DC2) yka3aHHBIX KOJOB
HAa €ro BBIXO/aX, OOBENEHHBIX Ha PU-
CYHKE OBaJIOM, (GPOPMHUPYETCS COOTBETC-
TBytoluil V-paspanubiii xog LOAD,,
LOAD,, ..., LOAD n1sa nocnenyioen
HapasUleIbHOM 3arPy3KH CIIBUTOBOTO pe-
ructpa RG3 (RG4). B nanHOM npumepe
K =4, V=5 (mogpobuee B [1]) . Ilpu
obuapyxxeHun moboro koga CODE,,
CODE,, ..., CODE; nemmmdpatop DC1
(DC2) takxe popMupyeT emUHUYHBIN
curHan Ha Bxoze P/S (P/S*) ynpasnenus
pexumom paboret peructpa RG3 (RG4),
MOATOTaB/IUBasA €ro K Iapajule/IbHOMY
NpHeMY IaHHBIX 110 (PPOHTY OYepeNHOTO
cuHXpoumny/bca Ha Bxoze C.
Ycunurens D6 (D7) npenHasHadeH
IS mepenadyu (mpuema) cKpemommpo-
BaHHOTO CHTHAIa IaHHBIX B INHUIO (U3

nuHuM). [lapaMeTpsl ycuauTenei oIm-
penensioTcs THUIOM JTUHUU CBA3H, KO-
Topasi B Haubojiee MPOCTOM BapHaHTE
MOXeT OBbITh BHIIIO/NIHEHA B BUJI€ BUTOH
mapsl MPOBONOB, KOAKCHA/IBHOTO WU
ONTOBOJIOKOHHOTO Kabens. JIunus cps-
31 MOXXET COfIeP>KaTh MOC/IEN0BATENIBHO
BK/IIOYEHHBIE PETPAHCIATOPHI, B KOTO-
PBIX MOTYT UCIIOb30BaThCA 010KH OY-
depuoit namsaTu. [ToaTomy 3amepxka
MPOXOXXIEHUA CUTHAaMAa MEXJY anmna-
paTypoii nepejayd M npueMa NaHHBIX
MOXeT ObITh 3HAUYMUTEIBLHOM U 3apaHee
HEU3BeCTHOM (HO IOCTOSHHOM).

[eneparop G CMHXPOCHTHA/IOB, Pas-
MelleHHbIl B 6710Ke cTadduHra, 3amaer
TeMn pabOTHI BCEH CHCTEMBI TepefadH.
Ha Beixome reHepatopa dopmupyercs
HeIlpephIBHas MOC/IENOBATEIbHOCTD UM-
ITY/IBCOB CO CKBAYKHOCTBIO, PABHOM IBYM.
B 3aBUCHMOCTH OT COCTOAHUA TPUITEPA
D8 umnynecel ¢ BbIXoJa reeparopa G
MPOXOAAT Yepe3 OJUH U3 3JIEMEHTOB
U u nepenamorcsa B mepBbiii, 1M60 BO
BTOpoO# KaHan Ha BbIxoasl TxCl wm
TxC2. B oTBeT Ha KaXXIbl¥i UMIIY/IbC, TIE-
pelaHHBIN B COOTBETCTBYIOIIMH KaHaT,
BHEITHHE HCTOYHUKY JAHHBIX U KOMaH]]
(Ha pUCyHKe He ITOKa3aHbl) GOPMUPYIOT
OUTHI, KOTOPbIE MOCTYMAIOT Ha BXOJbI
TxD1 wm TxD2.

IIpu nosry4eHUH UMITy/IbCHOTO CHUT'HA-~
na ] =1 610k cradpdunra nmpexpaaer
repenavy NaHHBIX U3 [IePBOTO KaHA/IA Ha
JeThIpe TAKTA U 3alO/MHAET OTyIEHHYIO
Tay3y 4eThblpbMs KOMaHIHBIMU OUTaMU,
MPUHATBHIMH U3 BTOPOTO KaHala, IOCe
Yero BHOBb BO3BpAILAETCA K Iepefaye
JaHHBIX U3 EPBOTO KaHama. Takum 06-
pasom, notok naHHeix DATA Ha BbIXOZE
610ka cradduHra comep>XUT BCTaBKU
(yeTBepKM GUTOB M3 BTOPOTO KaHama),
MO/IOXKeHWe KOTOPBIX IPUBA3AHO K UM-
myabcam | = 1.

Yucno 6UTOB B KOMAHJHOH BCTaBKe
omnpenenseTcs pa3spATHOCTHIO CIETINKA
D9. Cueryuk npubaBnseT eqUHULY K
XpaHAIIEMYCA B HeM KOy MO (POHTY
curiana TxC2. fuana3oH cyera — OT
xopa 000, no koma 100,, 0 TOCTHXKeHUN
KOTOPOTO C 3aJlepXXKOH Ha IOJIOBUHY
takTa opmupyercs curHan RESET
YCTaHOBKM c4eT4YMKa U Tpurrepa D§ B
Hy/neBoe cocTosiHue. JnemeHT D10 3a-
Iep>KUBaeT BXOMHOI CUTHa/I HPUMEPHO
Ha 4YeTBepTh HepHOja CHHXPOCHUTHaIA
CLK u 3apaeT ytuTeIbHOCTh UMITY/IbCA
RESET. IlonoxxutenbHoe Hamps>XeHUE
+U Ha BXoze naHHbIX TpUrrepa D8 coot-
BETCTBYeT CUTHAIY joT. 1. MynpTuniex-
cop D11 npu H = 0 nepenaer Ha Bxoj
maHHbIX Tpurrepa D12 cursan TxD1 us
MePBOro KaHama, anpu H = 1 — curnan
TxD2 u3 BTOpOro KaHaja.



B 6:110ke necraddunra ocyiecTBasgeT-
ca pacpeneneHue cuaxpocuriana CLK*
IO JBYM HAIIPaBJICHUAM, COOTBETCTBY-
JOLMM TIEPBOMY U BTOPOMY KaHajaam
(Beixompl RxC1 u RxC2). IIpuemuuku
JIAaHHBIX COOTBETCTBYIOIIUX KaHAIOB (Ha
PHCYHKe He I0Ka3aHbl) MO/Ty4aioT OUTHI
U3 obiero nmoroka maHHeIXx DATA* =
RxD1 = RxD2 c¢ ucnonbzoBaHuem co-
OTBETCTBYIOIIMX cHHXpocurHanoB RxCl
u RxC2.

Cyeryuxk D13 u 3neMeHT 3amepx-
ku D14 aHamoruyHel cyeTyuky D9 u
aneMeHTy 3ajepKu D10 61oka crad-
¢dunra. ITpu nmoayyeHUH UMIYIbCHO-
ro curHaaa J* = 1 6nok pecradpdunra
Ha YeTbIpe TaKTa IpPEKpPaIlaeT BbIavyy
CUHXPOUMITY/TbCOB B IEPBBIN KaHAI U
MOC/IEAYIONIHE YeThIPE CHHXPOUMITY/IbCa
BbIZIaeT BO BTOPO¥ KaHaJ, MOC/IE 4Ero
BHOBb BO3BpalllaeTcsa K 06CTy>KUBaHHIO
nepBoro KaHana. Takum ob6pasom, paHee
BCTaBJeHHBbIE B MOTOK JAaHHBIX KOMaH-
nHble OUTHI BOCIIPMHUMAIOTCSA TOIBKO
BHEIIIHEH alapaTypoil BTOPOro KaHaa,
yro u Tpebyerca. CoracoBanHas pabo-
Ta 6;10K0B cTadpdunra u mectadpdunra
OCyILeCTB/IsIeTCsT Omarogaps ToMYy, 9TO
UMOYAbCH | ¥ J* GOopMHUPYIOTCS B 9THX
6/10KaX OMHOBPEMEHHO C TOYHOCTBIO 10
3a7iep>KKH Hepeadu.

“AbC R LA TEMBI B HENOM

B ycraHoBuBmIeMCs pexume 60K
cradduHra TpaHCIpYyeT Ha Boixom DATA
MOTOK JAHHBIX, NOCTYIAOIIUX U3 Iep-
BOTO KaHa&/Ia (puc. 5, UHTEpPBalI BPeMEHU
TO—T5). Ha BpeMeHHBIX Ouarpammax,
NpUBENEeHHBIX Ha PUC. 5—8, OUTBI, IIOCTY-
TAOLIIME U3 IIEPBOTO ¥ BTOPOTO KaHAJIOB,
nomeueHs! uudpamu 1 u 2.

bur gamsawix TxD1 (TxD2) dopmu-
pyeTCs BHEITHUM HCTOYHMKOM B OTBET
Ha ¢pout currana TxCl (TxC2). Jror
6UT MOXKET MOCTYNaTh Ha BXON, JAHHBIX
tpurrepa D12 ¢ HEKOTOPOII 3aeP>KKOH,
KOTOpas Ha BpeMeHHBIX JuarpaMmax
(puc. 5, 6) He yauTbiBaeTcsl. JomycTu-
Mas 3afiep)kKa, 0003HaUeHHAasA CUMBO-
nom T* B unTepBane TO—T1 Ha mua-
rpamme curHaia DAT (puc. 5), Moxer
npUOIKAThCA K OJHOMY IEPHONY CHH-
xpocurHana CLK npu ycnoBum coxpa-
HEHUS NOCTaTOYHOTO I YCTOMYIUBOM
pabotsr Tpurrepa D12 Bpemenu mpen-
BapUTe/TbHOM YCTAHOBKY CUTHAJIA HA €T0
BXOJI€ TaHHBIX. DTO BpeMs IPEACTaB/Is-
eT cob0it MHTePBAI MEX/Y OKOHYAaHHUEM
nepuona T* u GmuxaiimnmM GpoHTOM
curtana CLK (momenTom T1).

Kak mokasaHo Ha pHucC. 5, B mpouecce
mepenadu 3apaHee He U3BECTHBIX JIaH-
HbIX B TakTe T4—T5 6611 chOpMHPOBaH
6ut magueix DATA, KOTOpBI B Jajb-

HejIleM TMOpoXxaaeT GopMHUpoBaHUe
UMITY/IbCOB | U J*. DTOT 6UT momedeH
Ha guarpamme curHaima DATA Touxomn
U Jajee Ui KPaTKOCTH HasBaH OUTOM
cuxpoHusanuu. Ceyer IOMHHUTD, YTO
3TOT 6UT He CIY>KeOHBIII — OH IpH-
HaJJIE)XUT MOTOKY IOJb30BaTENIbCKUX
WIH UHBIX «IT10JI€3HBIX» NAHHBIX, B IaH-
HOM CJTy4ae IepefaBaeMblX 110 IEPBOMY
KaHaJy.

bUT CHHXpOHU3a1IUU B 3TOM XK€ TaKTe
(T4—T5, puc. 5) ckpeMbmupyercs ane-
menToMm «Mcxmouaronree WIiHM» D1, a B
cnenytoniem takre (T5—T6) sarpyxaer-
Cs1 B KpaylHMI JIEBBIM paspsjl CABHIOBO-
ro peructpa RGI1, npu 3T10M OCTa/IbHBIE
OUTHI ITepeMeIAloTCS Ha OHY MO3ULIHIO
Bpaso. ITomydennsni B Takte T5—T6
koga SDATA, kak mpepnrnosaraeMm, Ipu-
Ha[UIeXXUT MHOXecTBy komoB CODE,,
CODE,, ..., CODEy u, ciemoBarenbHo,
obuapyxusaerca pergparopom DCI,
B pe3y/IbTaTe Ha ero BbIxofie (GopMHUpYyeT-
cs1 curHan | = 1. Y3 atoro curHana ¢op-
MHPYIOTCS YIPaBIAIIINE UMITYAbchl G
(emuHMYHBIA U HyTeBor) U H ¢ mmTenns-
HOCTBIO, PABHOM 4eThIpPeM TakKTaM. [mm-
TEIbHOCTD 3TUX UMITY/TbCOB OIIPENENACTCA
PaspAOHOCTBIO cyeTdnKa DI,

Bo Bpems meiicTBUA 3TUX UMITY/IbCOB
mynbTHUIUIEKCOP D11 nepexmoyaercsa Ha
npueM KoMaHIHbIX 6uTOB TXD2 13 BTO-
pOTO KaHajIa, IOTOK CHHXPOCHUTHA/IOB
TxCl npekpamaercs 1 GOpPMUPYIOTCH
yeTsipe ummynbca TxC2. [To okonvanuu
NECTBUA YIPABIAIOIUX UMITYIbCOB G
u H 610k cradduHra nepexoaur B Uc-
XOHOE COCTOSTHUE, IIPU KOTOPOM Yepes
HEro TPaHCIUPYIOTCA JAHHBIE IIEPBOTO
kaHaia. [Ipu BeIgade TAaHHBIX B THMHHIO
CBA3M BCJIeN 32 OUTOM CHHXPOHU3AUH
«TII0 MHepuHUU» IEpPefaloTcsA €elle aBa
6uTa U3 epBOro KaHa/Ia U JIMIIIb 3aTEM
yeThIpe O6UTa U3 BTOPOTO KaHaaa (mua-
rpamma curiana DLINE, puc. 5).

brnok crad¢uHra HeIyBCTBUTENEH K
HOBTOPHO POpMHUPYEMBIM HMITY/IbCAM
J, ecny OHM MOCTYmaloT Ha Bxop 6710-
Ka B Taktax T6—T7, T7—T8, T8§—T9
wiu T9—T10 (mocaegHUI MOKa3aH Ha
AuarpaMMe CUTHaja | Ha puc. 5 Tpu-
XOBOJ /NIMHUEN), TaK KaK NMOBTOPHBIN
bpouT curHaza F oTcyTcTByer, 1160
MOATBEPKIAeT paHee NPOBENEHHYIO
yCTaHOBKY Tpurrepa D8 B equHHUYHOE
cocroaHue, mub0 He BO3MEHCTBYET Ha
3TOT TPUTITEP U3-32 HATUYIUSA UMIY/Ib-
ca RESET. Eciu noBTOpHO hopMuUpy-
€MBbIii UMIY/IbC ] MOCTYHMaeT Ha BXOJ,
61oka cradpdunra B takre T10—T11
(puc. 6) WK B MOCAEAYIOIIUX TaKTax,
TO BCTaBKa KOMaH/IHBIX OUTOB U3 BTO-
poro kaHana noropsercs. OTMeTHUM,
4TO MOBTOPHO (GOPMHUPYEMBIH HM-
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ny/l1bC | B JaHHOM Cllydae IOPOXAeH
OUTOM CHUHXPOHHU3ALUU U3 BTOPOTO
KaHajaa (moMeuyeH TOYKOM Ha [ua-
rpamme curtaina DATA, puc. 6). Ilpn
Bbilaue IAHHBIX B INHUIO CBA3U BCIE]
32 6GUTOM CHHXPOHHU3ALUHU NepefaoT-
cq eme nBa 6uTa (OOUH M3 BTOPOTO
W ONMH W3 MEePBOTO KaHala) U JHUIIb
3aTeM 4YeThipe 6MTa U3 BTOPOTO KaHala
(nuarpamma curaana DLINE, puc. 6).

BuT cMHXpOHM3aLHUH MOCTYHMAeT IO
JNMHUU CBA3U B JecKpeMOiep U BbI-
3piBaeT (popMupoBaHHEe UMIyIbca J*
(puc. 7). Hymepanus MOMEHTOB Bpe-
MEHU Ha JuarpaMMax, OMUChIBAIOIIUX
paboTy anmaparypsl Hepegauy JaHHbIX
(puc. 5, 6), He cBsi3aHa C HyMepauuen
MOMEHTOB BpeMeHHM Ha IuarpaMmmas,
ONHUCHIBAIOIIUX PaboTy ammapaTypbl
npuema naHHBIX (puc. 7, 8). Hamom-
HUM, 4YTO 3ajep>kKKa Iepejadd CHUT-
Ha/J0B MO JUHHUM CBSA3HM 3apaHee He-
U3BECTHA, TaK YTO CHCTEMBI OTCYETa
BpeMeEHH 110 PasHble CTOPOHBI TMHUHU
CBA3U pasHBbIE.

M3 curnana J* = 1 (puc. 7) dopmupy-
€TCs YIIPaB/IIOLINH UMITY/ILC G IVTHTE/Nb-
HOCTBIO, PABHOJ Y€THIPeM TaKTaM (Iu-
TeIbHOCTH OIIPENe/IAETCS Pa3pAIHOCTHIO
cuetunka D13). Bo BpeMsa nencTBHsA
3TOTO UMITY/IbCa OTOK CHHXPOCUTHA/IOB
RxC1 mpekpamiaercs, 1 GOpMHUPYIOTCS
yersipe uMITynbca RxC2. ITo okoHyanuu
meiicTBusA umItyabca G 6710k nectaddun-
ra MepexOmuT B MCXOTHOE COCTOSIHHE,
IpU KOTOPOM POPMHUPYIOTCA UMITY/TbChI
RxCl cHHXpOHHM3auyH NEPBOTO KaHa/a.
IIpy 3TOM YYUTHIBAETCA, YTO, KaK GBLIO
NOKa3aHo, BCIend 32 OUTOM CHHXPOHH-
3alUM T10 TMHUY CBA3Y IepefaroTcs JBa
fuTa U3 MepBOTO KaHa/lIa U 3aTeM YeThl-
pe 6uta U3 BrOoporo Kanaia. Hyxubie
(parMeHTHI COCTAaBHOTO ITOTOKA JAHHBIX
DATA* ¢puxcupyroTcs BHEILIHUMU IPHU-
eMHHKaMH TIEPBOTO U BTOPOTO KaHaJI0B
N0 Cpe3aM COOTBETCTBYIOIIMX CHHXPO-
curHanoB RxCl u RxC2.

Bnok necraddunra Tak ke, Kak M
610K cradpduHra, HeYyBCTBUTENEH K
HOBTOPHO (OPMHUPYEMbIM HUMITYIbCAM
J*, ecmu OHH TOCTYMAIOT B COCETHHUX
taktax 15 —T16’, T6'—T7’, T7—T8
wm T8 —T9 (mocnenHui mokasaH Ha
JuarpaMMe CUTHaIA J* Ha puc. 7 IITpU-
XOBOJ /NHMHHUEN), TaK KaK NOBTOPHBIM
¢dpoHT cursana J** noaTBepKIaeT paHee
BBINIO/THEHHYIO YCTaHOBKY Tpurrepa D15
B €MUHUYHOE COCTOsIHHUE, MO0 HE BO3-
IeACTBYET Ha 3TOT TPUTTEP U3-33 HA/IM-
yus umnynsca RESET*. Ecu noBTopHO
dbopmMupyembIii UMITYIbC [* TOCTyIIaeT
Ha Bxop 610Ka mectadpduHra B TakTe
T9—T10* (puc. 8) wiM B MOCAENYIO-
IIUX TaKTaX, TO BbIIa4a YETBEPKU CHH-
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xpouMnybcoB RxC2 BO BTOpOH KaHa
MOBTOPAETCA.

V3 corocraB/ieHuss BpeMEHHBIX JHa-
rpamm, IIOKa3aHHbIX Ha puc. 5—38, ciie-
myet, uto padora 6/10k0B cradPunra u
nectadppUHIa TOTHOCTHIO COT/IACOBAHA.
B m060#1 KOJOBOM CHUTYyauUU BCTaBKHU
6UTOB U3 BTOPOTO KaHaIa B IIOTOK JIaH-
HbIX, OPMUPYEMBII Ha Iepenaromen
CTOpOHE, PacHO3HAIOTCA Ha MPUEMHOM
CTOpOHE, U3BJIEKAIOTCA U3 MOTOKA U Tie-
PEeChUIAlOTCSA BO BTOPOH KaHAJL

[TpumeHeHUe IpelIIaTaeMON CUCTEMBI
CUHXPOHU3ALUH TO3BOJIAET IIOBBICUTH
CKOPOCTH Iepenayy NaHHbIX 61arogaps
nBym dakTopam. I1epBblil COCTOUT B HC-
KIIOYEHUM U3 MOTOKA JaHHBIX OTHOCH-

TelbHO GOMBIIOTO 06beMa CIy>KeOHOMH
undOpPMaLUHU, NPeIHa3HAUeHHOMH [JIA
CHHXpOHM3aluH paboThI feckpeMobiepa
U cKpeMOsiepa, a TaKXKe B HCKIIOYEHHH
U3 IIPOTOKO/IOB 0OMEHA COOTBETCTBYIO-
KX IPOTPaMMHBIX cpefcTB [1]. Broposi
daKTOp — UCKIOYEHUE U3 TIOTOKA JaH-
HBIX CTy>XebHOoi nHopmanyu, 0603-
Havyallel TPUHANIEKHOCTh JaHHBIX
IIepBOMY WIA BTOPOMY KaHaiy.
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4. [lam. CIIA Ne 6.215.835 BL.
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Makpokomanabi B P-CAD

MakpokomaHObl — 3Mo Hekds nocsiedo8amenbHOCMb KOMAHO, 3aNUCAH-
HasA 8 NaMamu KoMneomepa 8 sude camocmoamesnnbHo20 ¢adna, umero-
we20 cobcmaeHHoe UMA U 00NYCKawWe20 MHO20KpamHoe UcnoJs163084-
Hue (3anyck) 8 npoyecce pabomel Ha0 Npoekmom, 4mo cbepezaem 8pems

U Ucklo4aem 803MOXXHble OWUOKU

OHeYHO, HaubobIIHIT 3P exT 10-

CTHraeTcs B CIy4ae MHOTOKpAT-

HBIX TIOBTOPOB 0O0JIBIIIOrO YHC/IA
OTHOTHUIIHBIX KoMaHy. Huke Ha KoH-
KpeTHbIX NpuMepax 6ymyT NOKa3aHbI
MpUeMBbl CO3aHus (HAIUCaHUA) MaK-
poca u pabotsl ¢ HuM. Crenyer cpasy
OTOBOPHUTBCS, YTO MOHATHE «MAKPOC»
MOSIBUIOCH B KOMITBIOTEPHOM JIEKCUKO-
He OTHOCUTEIbHO HEaBHO U COOTBETC-
TBYIOII[ETO PYCCKOS3BIYHOTO aHajIora
noka He HaieHo. [Toatomy Hmxe 6y-
T UCNO/Ib30BaH UMEHHO 3TOT TEPMUH,
XOTA ero paciiu¢pOBKH Bl He HaizieTe
HU B OTHOM CJIOBape PyCcCKOTO A3bIKa.

B03MOXHOCTb CO3IaHHSI MAaKpPOCOB
uMeeTCs BO BCEX NMporpamMmax INakeTa
P-CAD, u nponenypa paboTsl ¢ HUMHU
Beazie omuHaKoBas. [Ipemiaraemoe omnu-
caHue OymeT maHO NMPHUMEHUTENIBHO K
nporpamme P-CAD PCB (Bepcus 2002).
Ha pa6ouem 1ojie 10/DKeH ObITh OTKPBIT
IPOEKT, C KOTOPbIM BBl XOTHUTE pabo-
TaTh, U BBl MOXETe BOCIIO/Nb30BaThCs
paHee CO3JaHHBIM MaKpOCOM WM/IH Ha-
MUCAaTh HOBBIM, KOTOPBIM MOXHO 6y11eT
3alycKaTh B JAHHOM HPOEKTe WIN HC-
II0/1b30BaTh €ro B JaIbHEHIINX paboTax
C OPYTMMH HPOEKTAMHU.

[TepBBIit MpuUMep CBA3aH C HeoOXo-
JIUMOCTBIO TIEePEeMMEHOBAHUA OOJIBIIIO-
TO YHC/I0 UMeH KOHTAKTHBIX IUIOIIAIOK
(KIT) mocapoyHOro MecTa MUKpOCXEMBbI B
kopmyce tuna BGA. Mmena KII muxpo-
cxem (Pin Designator) B TaKMX KOpITycax
COCTOAT U3 GYKBbI (JIATHHCKOI) U 1ud-
pHl, Hanpumep, D12. Ho npumensaembie
B nporpamme P-CAD OykBBI He Bcerna
COBHIAMNAIOT ¢ OYKBaMHU, UCIOIb3YEMbI-
MU pa3paboTIHKaMH MUKpOcxeM. B aTom
cy4ae mociae pa3paboTKU MMOCagoYHO-
rO MecTa B peXXuMe mojckasku (Pattern
Wizard) TpebyeTcs Npou3BecTH 4acTHY-
Hoe nepeumeHoBanue KI1. OcobeHnocTh
3TOM MPOUENYPh! 3aKTI0YAETCA B TOM,
9YTO MEHATD HAZI0 TONBKO OYKBBI, COXPa-
HAA undpoBylo yacTb uMeH. II1a aToii
He CaMOIl TBOPYeCKO# pabOThl MOXHO
HpPHUBJIEYb MUKPOIIPOTPaMMYy.

[TepBOHAYAILHO CO3IANUM COOCTBEH-
HbI Makpoc. Ha pabodem nosne nomxeH
OBITH OTKPBIT MPOEKT, C KOTOPBIM BBHI
pabotaere. B naHHOM ciTy4ae 3TO IOIK-
HO OBITh CO3@HHOE I0CAIOYHOE MEC-
To MuKpocxemsl. Ileperimute B pexum

BbI6Opa U BbIOEpUTE NEPBBI OOBEKT, B
JQHHOM C/Ty4ae MEeT/UIM3UPOBaHHOE OT-
BepCTHe, KOTOPHIIT ajiee B TeKCTe Oynem
Ha3BIBaTh «JJIEMEHT ISl MOHTAXa» WIH
cokpaieHHo — JJIM, Tpebyroriee repe-
WMEHOBAHHUS, U BBIITOIHUTE KOMAH]IbI:

=2 MH = Macro =@ Record.

OTtkpoercs nuanoroBoe okHo Macro
Recorder (3anucy MakpokoMaH[), B KO-
TOpOE CIeyeT BBECTH UM CO3/1aBaeMOix
Mukponporpammel. Co3nanue UMeHH —
AUYHOE JIe/I0 KaXKJIOTO I0/b30BaTes,
HO 1e/ecoo6pasHo, YToObl UMA OBIIO
uH(pOpPMATUBHBIM M IaBaj0 IPEACTaB-
JIeHWe O XapaKTepe BBINOTHAEMON IaH-
HOI MUKPOIIPOrpamMMOoi QYHKIUU WIH
pesynbratax. [11 pa3soBOro MCHOIb30-
BaHUsA MOYKHO [aBaTh IIPOCTEHIIINE UMe-
Ha B Bufe 6ykB wm uudp. Korna umsa
OyzmeT BBeEHO, IIETKHHUTE MO KHOIKE
OK, niocie gero Ha pabodeM Iosie Ipo-
rpaMMBbl TIOSIBUTCA HONOIHUTEIbHAA
naHe/b UHCTPyMeHTOB Macro Record-
ing Tool (MHCTpy™MeHT 3amucH Makpo-
ca), BKIOYaroIasi KHOIKY YIIpaBIeHUs
HPOLIEAYPOI 3aITHCH MUKPOIIPOTPAMMEI
(puc. 1).

Puc. 1

Ha HayanpHOM 3Tane paboThl 1O Ha-
MUCAHUIO MaKpoca 06painaTecs K 3TOMH
MaHe HeT 0co60i1 HeoOXOMUMOCTH, U
Bbl MOXK€Te Cpa3y MPUCTYHNUTH K BbI-
MOJTHEHUIO IPENTIOIAraeMBbIX OeHCTBUA
u npouenyp. PakTHYECKH BBl TODKHBI
BBINIOJIHUTE BCe TpeGyeMble NeHCTBHUA
HaJ BBIOpaHHBIM 00BEKTOM JIIS JOCTH-
YKEHU S JKeTaeMOT0 pe3y/IbTaTa.

OTMeTHUM, YTO 3alUCh MaKpoca
MOYXHO HAYMHATH, IIeJKHYB [0 KHOII-
ke Macro Record (3anuces makpoca),
PacIonoXeHHOT B CTPOKE COCTOAHUA.
[1pu 3TOM KOHTYP BOKPYT 3TO¥ KHOII-

KY MU3MEHUT L[BET Ha KPacHBIH, 4TO
TOBOPHUT O 'OTOBHOCTH HPOTPaMMBbI
K 3amuMcH. B aTtom BapuanTe umg y
Makpoca OymeT YCTaHaBIMBATbCHA
NporpaMMoOll aBTOMATHYECKH (110
YMOTYaHHIO), YTO He Bcerga ygoOHo
B pabore. [lepen HavamoM 3amucu
Makpoca He 06s3aTeIbHO BbIOMPATH
06bexT (M1u 00beKTHI). 3aMUCh MAK-
poca MOXXeT HAaUMHATBCA C YKasaHUSA
WIU UCHOJHEHUA 10003 KOMaH/bI, a
06beKT (ecnu 3TO TpebyeTcs) MOXKeT
yKa3bIBaThCs Ha II060M 3Tare paboTst
(3amucu) Makpoca.

B namiem mpumepe paboras ¢ 3IM
creilyer OTKPBITh JUaIOTOBOE OKHO
Properties (CBorictBa). lllenxkHure 1K
U 3aTeM B OTKPBIBILIEMCS TONOTHUTE/Ib-
HOM MEHIO — II0 CTpouKe Properties.
B muanoroBom oxkHe B cTpoke Default
Pin Designator BbimeuTe yHangeMyro
(3ameHseMyi0) OYKBY U IIEIKHUTE
no kiaasuille Delete. 3aTtem BBemuTe
KJIaBHATYPhl HOBYIO HafIHUCh (HOBYIO
6ykBy B3aMeH yAaJICHHO) M IIEIKHU-
te o kHomnke OK. Ha pa6ouem nosne y
BbiOpaHHOTO JIM BHI yBUAMTE H3MeE-
HeHHOE UMH.

Temepr Hapo 3aBepIIUTH (OCTaHO-
BUTb) 3aIUCh Makpoca. [ aroro Ha
naHead WHCTpyMeHTOB Macro Record-
ing Tool mienxHuTe 110 KHOTIKe | W] Stop
Recording (OxoHuaHue 3amucu). Mak-
poc 6ynet 3amucad. [1pu 3amucu max-
POCOB M B HEKOTOPBIX JIPYTHX C/Iy4asx,
MOTYT HOTpe6OoBaThCA APyrHe KHOMKHU
naHenu Macro Recording Tool:

] Pause Recording (naysa B 3a-
nucu). [lenKHYB O 3TO¥H KHOIIKeE,
BbI MOXKeT€ IPHOCTAaHOBUTD 3aIUCh
Makpoca. [ Bo30OHOB/IEHUA 3a1H-
CH C/IefiyeT HIeKHYTh 110 KHOIIKE
Resume Recording (Bo3o6HoBUTH
3amuch). JTa KHOIKA MOSABIAETCS
Ha Mmecte KHonkH Pause Recording
Hoc/ie mienyka mo Heit. Takue oc-
TAHOBKH B 3aITUCH MAKPOCa MOTYT
HOTpe6OBaThCA, €CIM Ha ompepe-
JIEHHOM 3Tane paboThl Bbl XOTHUTE
YBETUYUTb M/IM YMEHBLIHUTH Pa3Mep
u306pakeHus, BHECTH U3MEHEHU
WY IOIOJHEeHUS B HadalbHBIE YC-
TaHOBKH (rpymnma komann Options)
WIN TIPOU3BECTU JPyTHe NeHCTBHA,
KOTOPEHI€ 3aITHCHIBATh B MAKPOC HET
HeoOXOIUMOCTH.

Recording Suspend (3amucars
HPHUOCTaHOBKY BBIITO/THEHUS MaKpO-
ca). Eciu Bo Bpems 3amucu Makpoca
BOCIIO/Ib30BaThCA 3TOM KHOIIKOM, TO
B Makpomporpamme 6yner 3adux-
CHpOBaHa OCTQHOBKa BBINOJTHEHUSA
JIaHHOTO MAaKpOCa, ¥ B TOM MecTe (B
MOC/IeIOBaTeIbHOCTH KOMaH]), THe
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ObUI 3amKcaH 3TOT 3HAK, BBHIIOJIHE-
HHe MUKPOIpOrpaMmsl 6yzneT Bpe-
MEHHO OCTaHOBJIEHO.
| Recording Origin (3anucaTh
npouenypy MecroykasaHus). Ecim
IpU 3allHCH MaKpOCa BOCHO/b30-
BaTbhCst 3TOM KHOIIKOM, TO B IIPOLEC-
ce BBINOJTHEHUA MaKpOIIPOrPaMMBbI
OymeT ocyIecTBJeHa OCT@HOBKa B
nporeaype BHIIONTHEHUA KOMaHA U
BaM OyZIeT npenoCcTaB/IeHa BO3MOX-
HOCTB JIEBOM KHOIIKOM MBbIILIH YKa-
3aTh KOHKPETHOE MECTO Ha IIPOEKTE,
HaNpUMep, /I Pa3MeIeHHs YEro-
60, a 3aTeM MporpaMma MponoJ-
XUT paboTy 10 MaKpPOIPOTPaMMe
Cancel Recording (oTkas ot
samucu). [ller4ok o aToi KHONIKE
ynanseT IpOoU3BeleHHYIO 3aIHUCh.
HamomMHuuM, 94TO MaKpochl (110 yMOJI-
YaHUIO) 3aIHCBIBAIOTCA B JUPEKTOPHUIO
(manky) Macro, BXOJAIIYI0 B COCTaB
nporpammbl P-CAD. Tloatomy ecnu
MaKpOC 3alMcaH B JApYyroi namke, TO
npexne 4eM MM BOCHOJIb30BaThCA,
cliegyeT yKasaThb 3Ty Hamnky. [lis aToro
ClemyeT BBINIOJTHUTD KOMAaHJBL:

= MH = Macro = Setup.

B OTKpBIBIIIEMCS [HMA/JIOTOBOM OKHE
Macro Set Up B crpoke Default Macro
Directory BOCIIO/1b30BaBIINCh KHOIIKOM
Browse (mpocMOTp) C/lemyeT HalTH U Y-
TaHOBUTb UM TIANIKH, B KOTOPO¥H XPaHUT-
cs1 HyxHbI1 (paiv1 Makpoca. B atom crrydae
obs3aTeNbHO CleayeT yKa3aTb ONMH M3
(aiIoB, XpaHAILMXCA B UCKOMOM Iarl-
ke. B ctpoke Playback Delay (seconds)
MOYXHO YCTaHOBUTH BpeMs B CEKYHAX,
Ha KOTOpOe OyieT 3a/1epXKMBaThCA BBINOJI-
HeHHe OYepenHoil KOMaH/bl IIpU paboTe
makpoca. Harpumep, 3T0 MOXeT IOTpe-
60BaTbCA /ISl BUSYaIbHOTO HAOMONeHus
NPOMEXKYTOYHBIX PE3yIbTaTOB.

Korma Makpoc roToB, BBl MOXETE HC-
N0/Ib30BaTh ero B pabore. [Ipencrasis-
€TCA IBa BAPUAHTA €TO UCIO/Ib30BAHUA.
I[lepBOHaYaIbHO MOXKHO BBIOPATh 06D~
€KT, C KOTOPBIM BbI XOTHTE paboTaTh.
B mallem mpumepe ciegyeT BbIOPATh
cnegyrouit M, mocie yero samyc-
TUTh MakKpoc. I 3TOTO BBINOIHUTE
KOMAaHIBI:

=2 MH = Macro @ Run.

OTtkpoetcs guanoroBoe okHo Macro
Run, B koTopoM B okHe Macro Name
(MUMmsa makpoca) cnenyeT BBECTH MMA
HCIO/Ib3YeEMOH B JAHHOM C/Iy4ae MakK-
pOIpOrpaMMBl, a 3aT€M ILENKHYTH 110
kaonke OK. MukponporpaMma HaYHET
paGoTy M BBIINOJIHUT BCE 3alMCaHHBIE

neiicrBusA. Korma nuxiI 3aBepImmuTCs, BbI
MOJK€eTe IIOBTOPUTH PabOTY C UCIIO/Ib30-
BaHMEM MaKpOca C IPYTUM 00HEKTOM, U
TaK MHOTOKPATHO.

[Ipu pabore ¢ OGOABIIUM IUCIOM
OJHOTHIHHX O00BEKTOB MpOLENYPY
3aITyCcKa Makpoca MOXKHO elle 6o7blie
YIIPOCTHTb, Ha3HAYUB JI/IA €TI0 3aMycKa
mo6yi0 KIABHIIY Ha KIaBHaType (WM
couetanue KiaBuin). EcrecTBeHHO, 4TO
npu paboTe ¢ HeCKOMbKUMU MaKPOCaMH
Bbl MOXKeTe Ha3HAYHUTh [UIA UX BHINOJ-
HeHUsI HECKO/IBKO Pa3IMYHBIX KIABUIIL
T 3TO¥ ueny, Korma MaKpOKOMAHNA
CO3MaHa, BBIITOHUTE JEeHCTBUA

= MH = Options = Preferences.

B OTKpBIBIIIeMCA IHAJI0TOBOM OKHE B
sone Command Type (Tun xomaHzbI)
ycraHOBHUTe (r1akoK B OkHe Macros.
[Tocne atoro Beibepute B cricke Mac-
ros Tpebyemoe UM MUKDPOIPOTPaM-
MBI, a 3aTeM B cTpoke Press a Shortcut
Key BBenuTe uMs KIaBUIIH. [lis 3TOTO
IOCTAaTOYHO HaXKaTh Ha COOTBETCTBY-
JOLIYIO KJIABUINY (WIM UX COYETAaHHE).
Hanpumep, 1is Takoro 3amycka Mak-
POCOB MOXHO HCIIOTb30BaTh KIABULIN
¢ nudpamu. B Hamrem crydae MOXHO
ucnonb3osath uudpy 1. Korga xnasuia
Ha3HaYyeHa, C/iefiyeT B IUAJIOTOBOM OKHE
HIENKHYTh 10 KHomke Assign (Ilpume-
HUTD).

Teneps mpouenypa paboTel ¢ MaKpO-
COM BBHITVIANUT WHade. Bribepure 06b-
eKT, C KOTOPbIM XOTHTe paboTaTh, Ha-
npumep, odepegHoi M, U HaXKMuTe
Ha K/IaBULITY, HACTPOEHHYIO IJIf 3aITyCKa
makpoca. [IporpaMma BBIIIOTHUT BCIO
[OC/IEf0BaTeNbHOCTD NeHCTBUN U OyleT
rOoTOBa IA Na/IbHEHIeH pa60T1>1, B TOM
qucie, i BbiGopa HOBOTO OO'BEKTa U
HOBTOPHOTO 3alyCcKa MHKpPOIIPOrpam-
MbL, ITOOBI YIQIHTH MUKPOIIPOTPAMMY,
KOIZla B 3TOM BO3HMKHET HeoOXomu-
MOCTbD, BBITIIOJTHUTE KOMaH/IbI:

= MH = Macro = Delete.

Muxkponporpamma OyneTr ynaneHa,
HO HACTPOJKa KJIaBUILIM /IS €€ 3aIlyCcKa
COXPaHUTCA, ¥ BBI, 3aIUCHIBasA HOBYIO
MHUKPOIIPOTPaMMYy, MOXXETE€ BOCIOJIb-
30BaThCS paHee UCIO/Ib30BaHHBIM UMe-
HeM, Hanpumep «1».

Bropoit npuMep — cO3JaHUE MaK-
POKOMaHJBl 3alycKa IPOTPaMMbl
SPECCTRA nns TpaccUpOBKH €IMHUY-
HOJ LENU MpoekTa. TakoH BapHaHT
MOXET MOTpeboBaThCA B TeX caydasx,
KOTjja Bbl XOTHTE JTOBEPUTH IPOrpaMme
SPECCTRA TpaccupoBKy TOJIBKO OT-
JenbHBIX (€MMHUYHBIX) IPOBOJHUKOB,

BU3Ya/JbHO KOHTPOJIMPYA Pe3ylIbTaT
paboThl HOC/IE KAKAOIO OTTPaCcCHPO-
BaHHOTO MMPOBOJHHUKA, BHOCHA CPa3y He-
06X0IHMBbI€e TEKYIIIHE KOPPEKTUPOBKH.
DaKTUYECKH 3TO JO/DKHO OBITH HEKOE
coyeTaHHEe BBICOKOKAYECTBEHHON aB-
TOMAaTH3UPOBAaHHON TPACCHPOBKHU C
BBICOKOMHTE/IEKTYa/bHON PY4YHOM
KOPPEKTHUPOBKOM.

[TepBOHaYyaIbHO CIEZYET COOTBETC-
TBYIOILUM 00Pa3oM IOATOTOBUTD MPO-
rpammy SPECCTRA. B ocHoBHOM 3TO
CBOJOUTCS K HANUCAaHUIO TaK Has3blBae-
moro [y-daitna (ynpasnsiomero ari-
na) ¥ HeOOABILIMM HAcTPOMKAM B 3TOH
nporpamme. Hamucanue U penakTHPO-
Banue [ly-¢aitna MOXXHO BBHIIOJTHUTD,
UCTIO/Ib3Ys MI0OYI0 NMPOCTEHBKYIO Iie-
YaTHYIO IUIaTy, Ha KOTOPOW HMETCA
nuHuM cBasei (mayTuHKH). Co3maHHbIH
TaKUM 00pa3oM 3TOT (ailyl MOXKET OBITH
coxpaHeH, 4TOOBI €ro UCIONb30BaTh B
najbHeMALIeM, Korma BaM morpebyerca
HOBTOPUTH MOOOHYIO paboTy.

Omnucanre paboOTBH C NMPOTPaMMOI
SPECCTRA, npuBeneHHOe HUXe, Oy-
leT aHO B COKPAIlleHHOM BapHaHTe B
IIPEATIOIOKEHUH, YTO JKE/IAI0IITHE MOTYT
U3Y4UTh 0COOEHHOCTH PabOThI C ITOMH
MpOrpaMMOH MO CIELHATbHON JIUTEPA-
Type.

3amycrute nporpammy SPECCTRA u
otkpbiB nuaior SPECCTRA Command
Line ycranoBute ¢1axok B okHe Quite
when done. OTuM BBI YyCTaHOBHUTE pe-
XUM, PU KOTOPOM IIO 3aBepIIEeHUHU
IpoLEeAypbl TPACCUPOBKHM IpOrpaMma
SPECCTRA 6ymeT aBTOMaTH4ECKH 3a-
KPBITa, a IPOEKT IIepeiaH B IPOTPaMMy
P-CAD.

Cnenymoliuee neiicTBMe — CO3JaHuUeE
Hy-daitna. Ina aToit neamu B KadecTBe
IPOTOTUIIA MOXXHO HCIOIb30BaTh [ly-
(baI?UI, co3maBaeMbIM aBTOMATHYECKU
mocte mendka no kuonke DO Wizard.
anee MeTomaM¥ KOPPEKTHUPOBKHM B
aToM aiuie CIeqyeT 3aI1caTh KOMaH/bI,
obecrieyrBaIoOIUe TPACCUPOBKY TOIbKO
OIHOTO MPOBOAHMKA. Huxe npuseneH
OIMH U3 BapUaHTOB JaHHOTO ¢aiina.
Ho cnenmyer npeaynpenuThb, 4T0 MHOTHE
KOMaHJbI, HalIpUMeP, CBSAI3aHHbBIE C BBE-
JeHreM KOHCTPYKTHBHBIX IIapaMeTPOB,
Cpe3oK (y4acTKOB IOT, yrioM 45°) u zip.,
HA3HAYaIOTCA UCXOAS M3 KOHKPETHBIX
Tpeb6OBaHMI MTPOEKTa.

Ipumep. dy-daiin .# ACCEL PCB
V16.02.04 Auto-Generated DO File# Sat
Sep 18 22:43:50 2004

#

pestsave on $\best.w
status_file $\progress.sts
#



unit mm

grid wire 0.100000

grid via 0.100000

select net NET09999

rule pcb (width 0.5)

route 3

clean 4

delete conflicts

miter

write session .\123.ses
popdown save_quit

quit -c¢

ObpatuM BHHMaHHE Ha CTPOYKY B
Oy-daitne ¢ HoMepoMm uenu. ITO yc-
JIOBHBIN HOMEpP 3/EKTPUYECKOI e
(cBA3M), C KOTOPO#t NO/WKEH paboTaTh
aBTOTpaccupoBiiUK. Ho oH 3amwmcaH
C HOMEpOM, 3aBEIOMO OOJBIIIUM, YeM
MOXeT OBITh UCHO/Ib30BaHO B pa3pada-
ThIBa€MBIX NpoeKTax. Jaree mpu pabore
MUKPOIIPOTPaMMBbI 3TOT HoMep OymeT
3aMEHATbCA Ha KOHKPETHBI HOMEP
TPacCUPYeMOro NpoBOAHUKA, B koHIue
Hy-dana ynomuHaercs umsa crenu-
anpHOTO (haiiia ¢ paciiupeHueM .ses,
B KOTOPOM 3aITHCBIBAIOTCA PE3Y/IbTaThl
pabotsl. Vims atoro daitna MoxxeT 1mos-
TOPATb UM MTPOEKTA WK ObITh NPYTUM,
H 3TO CJIeflyeT yYUTHIBATh, YTOObI 3HATD,
IIe ¥ C KaKUM MMeHeM Oyher 3amucaH
pesy/nbTaT Balllei paboTHL.

Kpome atoro B npumepe [y-daiina
HNPHUCYTCTBYeT cTpouka «rule pcb», ko-
TOpas 3aJaeT OIpefie/IeHHbIe KOHCTPYK-
TUBHBIE IAPaMETPBl IJIA aBTOTPACCH-
posiuka. O4eBUIHO, YTO ITU NPaBUIA
MOTYT OBITH COBEPIIEHHO APYTUMHU WK
BOOOIIe OTCYTCTBOBaTh B [ly-daiine, u
TOTJa mporpamMma OyneT HCIo/Nb30BaTh
IIPaBUJIa, 3aIIMCAHHBIE J/IA BCETO MPOeK-
Ta B nporpamme P-CAD. B nocnegnem
Cy4ae O/ KOKIOTO NPOBOAHUKA WM
OTHENbHBIX I'PYII MOTYT OBITH 3amuca-
HbI Pa3TMYHble KOHCTPYKTHBHO-TEXHO-
JIOTUYECKHE TTapaMeTpBhl.

Cospanssii [ly-daiiur aBToMaTuIecKu
3anuchIBaeTCA ¢ pacuiupenueM .DO. Ho
BBl MOXXETE €r0 COXPAHUTH C MPUBBIY-
HBIM [ TEKCTOBBIX (DailIOB pacIIupe-
HueM .doc U B JaIbHEMNIIIEM UCHIOIb30-
BaThb, YCTaHAB/IMBasd €To B quanore Route
Autorouters B COOTBETCTBYIOIIEM OKHE,
laXkKe He U3MEHAS €0 PaclIupeHus.

Teneps, korma [y-dasiin cosmas,
MOXXHO IIPUCTYIUTD K 3aIIHCH MAKPOCa,
IPUYEM 3TO CllefyeT elaTh, Korma Ha
pabodeM I0j1e HAXOAUTCA KOHKPETHBIM
IPOEKT C TMHUAMHU cBa3eil. Kpaiine xe-
JaTe/TbHO BHAYaJIe IPOMTH BCIO MOC/TENO-
BaTe/IbHOCTh NEUCTBUM 110 TPACCUPOBKE
€IMHCTBEHHOIO IPOBOIHUKA 6€3 3aITUCH
MaKpOca U TO/IbKO BO BPeMsI TPacCHPOB-
KM BTOPOTO MPOHU3BECTH 3aIHUCh. JTO

BBbI3BAaHO HE TOJMBKO HEOOXOQUMOCTHIO
HPOBEPUTH NOC/IENOBATEILHOCTD HeHC-
TBHI, HO Y T€M, YTO IIPOrpaMma 3aiaeT
HEKOTOPBIE BOIIPOCHI, TPeOYIOIIME MO -
TBEP>KIEHHIT (WIH OTBETOB), KOTOPbIE
MOTYT OT/IMYATBCA OT 3afaBaeMbIX IPU
TPacCUPOBKe NepBOro npoBoaHuKa. Ha-
IIPUMeP, 3TO OTHOCUTCS K BOIIPOCAM Iie-
pesanucu CyuiecTBYIOmHUX (Haiios.

Haynure ¢ TOrO, 4TO BRIOEpUTE (BBI-
JleTUTE LIBETOM ) TMHHUIO CBA3YU (IIdyTHH-
Ky) ¥ BBIIIOJIHUTE KOMaHIbL:

= MH = Macro @>Record.

B nuanmoroBoe okHo Macro Recorder
(3amuch MaKpOKOMaH[) BBEOUTE MM
CO371aBaeMOH MHUKPOIIPOTPAMMBI.

enxuute 1K u 3aTeM B KOHTEKC-
THOM ME€HIO 1O cTpouke Properties. B
OTKPBIBILIEMCS THA/IOTOBOM OKHE Bhijie-
JUTe uBeTOM TeKCT B okHe Net Name.
s atoro cnenyer, Haxas JIK, mposec-
TH yKa3aresieM MbIIIH 1o TekcTy. [lox-
BeiA YKa3aTe/lb MBIIIH K BbIIe/ICHHOMY
TeKCTy, HakmuTe [1K U B oTKpBIBIIIEMCSH
KOHTeKCTHOM MeHio mienkHure JIK 1o
crpouke Konuposats. [locie atoro 3a-
Kpo¥ite nuaioroBoe okHo Connection
Properrties (CBoiicTBa cBsi3u). DTUMU
HENICTBUAMM BbI 3amucamu B 6ydep 06-
M€Ha HOMep BBIOpaHHOI BaMU €N,
U B JaJbHEHIIEM 3TO OyIeT menaTbcs
aBTOMAaTHYECKH.

3aTeM BBINOJHUTE KOMAaH/BI 3aITyCKa
nporpammbl SPECCTRA:

= MH =>Route = Autorouters.

B OTKphIBHIEMCHA COOTBETCTBYIO-
LI€M [HMa/JOTOBOM OKHe yCTaHOBHTE
B OKHe Autorouter TpacCHUPOBIIUK
SPECCTRA, npuyem neficTBUA 110 yC-
TAaHOBKE MMEHM B 3TOM OKHE C/leflyeT
ChoenaTh Jaxke B TOM C/Iydae, eC/IH mpu
OTKPBITUM 3TOTO JMATOrOBOTO OKHa
nporpamma SPECCTRA 6bi1a BhIBe-
IeHa B OKHO Autorouter.

3arem menkuuTe o kHonke DO File
U B CTAaHZApPTHOM JHaJOTOBOM OKHE
HalifuTe M OTKPOHTE (3arpysurte) Co-
3maHHBbIN paHee Bamu y-daiur. Hdanee
menkHuTe nmo xkHonke Edit as Text, u
IPOBEA yKa3aTe/lIeM MBIIIH 110 TEKCTY
NET09999, Boifenure nBeTOM TOJIBKO
ero, a 3areM, Haxas IIK, Beibepure B
KOHTEKCTHOM MEHIO CTPOUYKY BcraBuTh.
Ilocne aToro menkHys nmo kHonke OK
3akpoiite puanorosoe okHo Edit DO
File. [Tocnennue peicTBus mepeHecnn
UHGOPMALIHIO 0 HOMepe TPacCUPYyeMoit
nenu u3 6ydepa obmena B Iy-daiur
Tenepp MOXXHO 3aHyCTUTh IPOTPAMMY
aBTOTPACCUPOBIIIUKA, IS 3TOTO IIEJI-
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KHUTe 110 KHomke Start. Ha Bompocs,
3ajaBaeMble IMPOTPAMMOM, OTBEYANTE,
KaK 3TO TpeOyeT CUTyalus.

Ecnu Bce Bamu peiticTBUSA OBIJIM BbI-
HOJTHEHBI HPaBUIbHO, TO IPOrpaMma
SPECCTRA otTpacupyeT BbiOpaHHBII
BaMU IIPOBOIHUK U IIPU COOTBETCTBYIO-
ITUX KOMaH[ax B KoHue [y-darina Bep-
HET MPOEKT C eAUHCTBEHHBIM OTTPacH-
POBaHHBIM IIPOBOJHUKOM B IIPOTPaMMy
P-CAD.

Ecnu 3TOTO He MpOU30IILIO0, TO MOX-
HO 3aBepIIUTh PaboTy ¢ mporpamMmoi
SPECCTRA 06BIYHBIM cITOCOOOM, 4TO
OymeT Tak)Xe 3alMCAHO B CO31aBaeMBblil
MaKpoc.

B 3akmioyeHHe OCTaHOBUTE 3amHCh
MaKpoca, IIeJKHYB Ha MaHeId HWHC-
TpymenToB Macro Recording Tool mno
xHonke M| Stop Recording.

Tenepb MO>XHO OITPOHOBATH MAaKPOC B
paboTe. Bribepure mobyro THHUIO CBA-
3U (BBIIE/MUTE €€ [[BETOM) W 3aIMyCTUTE
MaKpOC OTHHM W3 ONUCAHHBIX BBIIIE
Cr1oco60B.

Bo3Mo>xHO, 94TO € HepBOTO pasa mpa-
BUJIbHO 3aIIMCaTh MAaKPOC He YIAaCTCA.
ITpoananu3upyiiTe CBOU meicTBUA
U MOBTOpPUTE 3amuch. M emie omua
TOHKOCTb. Bo Bpems paborwl mogn
yIpaBIeHHEM MaKpoca B HEKOTOPBIX
CUTyanuAx MNporpaMma MOXeT MpPH-
OCTaHABAUBAaTb paboTy, 3agaBas 11o0-
IOJHUTEIbHBIE BOIPOCH, KOTOPBIX
He ObIIO IPH 3amuCcH Makpoca. B atom
Clydae OTBedYaliTe Ha IOCTABAEHHbIE
IIPOrpaMMOI BOIIPOCHI, ¥ MaKpOC Ipo-
IIO/DKUT CBOXO PaboTy.

Co3naHHBIT MAaKpOC HpeNCcTaBasgeT
co60it TeKCTOBBII (ailsl, 1 ero npu xe-
JlaHUM MOXXHO OTKPBITh IIPU MOMOIIU
TEKCTOBOTO penakrTopa. OgHAaKo clie-
yuduKa 3TOro (aiia MPaKTUYECKU He
HI03BOJIAET U3MEHSATD €r0 KOPPEKTHPOB-
KO, ITO3TOMY OIIHOOYHO COCTABjIEH-
HbI}M MaKpOC Haflo Nepe3anuchiBaTh BECh
HOJHOCTBIO.

Anppeit YBapos,
r. Mocksa
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B smod cmamee pacckasbisaemcs o cobbimusx 8U3yaJ1bHbIX KOMNOHEHIMOB.

CObbITUA KOMIMOHEHTOB

Mpb!I HEOIHOKPATHO paccMaTpPUBAIU
NpUMeHeHHE Pa3TMIHbIX COOBITHI KOM-
MOHEHTOB B NpPENbIAYLIUX NpHUMepax
nporpamm. Hacrtamo BpeMs paccMoOT-
peTh ux OTAeNbHO. B Tabn. 1 mpusene-
HbI OCHOBHBIE COOBITHS KOMIIOHEHTOB
Y JaHO ONHCaHHe MOMEHTOB, KOT7Tla OHU
HPOUCXONAT.

® 110/Ib30BaTe/Mb BBIOpal 37eMEHT B
ceTKe, JepeBe, CIHMCKe WIH BbINA-
MAIOIEeM CHUCKe, HaKaB KJIABHUIIY
CO CTPEJIKOM;

e IIPIWIOXKEeHHEe YCTaHOBWIO B True
cBoitctBo Checked xHomku Ra-
dioButton;

® NpuJIOKeHHEe U3MEHWIO CBOVICTBO
Checked unnuxatopa CheckBox;

Ta6bnuua 1
Co6biTne Koraa nponcxogur cobniTue

OnActivate Mpu akTUBU3aLUN 0O beKTa

OnCanResize [pn n3ameHeHUN pasmepos

OnContextPopup | MNpn Bbi3oBe KOHTEKCTHOro MERIO

OnClick o Wenyky mMbllK HA KOMIIOHEHTE U NP APYro aKTUBU3aLIMN KOMIMOHEHTA

OnClose pwn 3aKpbITUN

OnDblClick Mo ABONHOMY LLENYKY MbILLIA Ha KOMIOHEHTe

OnChange MNocne usmeHeHna rpapunyeckoro obbekTa

OnDragDrop B MOMEHT OTAyCcKaHNA NepeTackMBaeMoro KOMMOHEHTa Hafl AaHHbIM
KOMNOHEHTOM

OnDragQOve Korfia nonb3osaresib nepemelLaeT NepeTacknBaemblil o6bexT Hag
KOMMOHEHTOM

OnEndDrag B MOMEHT npepbiBaHnUa UM OKOHYAHUA NEPETACKUBAHUA KOMMOHEHTA

OnEnter B MOMeHT nonyyeHna aneMeHTom $oKyca

OnExit B MOMEHT noTepu anemeHTom ¢okyca

OnKeyDown Mpu HaXkaTUK NoMb3oBaTeNneM Niob oM Knasuiumn

OnKeyPress Mpwu HaxkaTUKn Nob30BaTeNnemM KNasuwn CUMBoONa

OnKeyUp Mpu oTRycKaHUn nNosb3osatenem Nwboi Knasnwmn

OnMouseUp B MOMEHT HaXkaTUa NONb30BaTeNEM KNABULLA MbllUW Ha[ KOMMOHEHTOM

OnMouseMove Mpn nepemell|eHNN KYPCcopa MbilUA Ha KOMNOHEHTOM

OnPaint Mpu nonyuenun coobierna Windows o HeobxogumocTn nepepucosatb
nsobpaxkeHne

OnProgress Bo Bpema meANeHHbIX NPoLeccos N3MeHeHna rpaduyeckoro M3obpaxeHus

OnStartDrag Korga nonb3osatenb Havan nepetackusaHue obbekTa

OnEnter [lpu BBOgE

OnExit Mpu sbixoae

CambIM YacTO UCHOMb3YEMBIM H YK€
3HAaKOMBIM HaM COOBITHEM ABISETCA
OnClick. O6priyno co6wiTue OnClick
HACTYTIaeT, eCIM 0b30BaTe/lb HaXKasl
Y OTIIYCTHJI JIEBYIO KHOIIKY MBIIIH B TOT
MOMEHT, KOIr/ia yKa3aTeab MBIIIH Ha-
XOnuIcsa Ha KommoHeHTte. Kpome Toro,
3TO COOBITHE MPOUCXOIUT B C/TENYIOIINX
cIyqasx:

@ 110/Ib30BaTe/Ih HaXKajl K/IAaBUIITY IPO-
6esa, KOrma KHOIKa WIH UHIUKATOP
6bUTH B OKYyCe;

e 10/Ib30BaTe/Nlb HaXKal KIaBUIIY
Enter, a aktuBHas ¢dopMa umeeT
KHOTIKY TI0 YMOTYaHHIO, YKa3aHHYIO
cBoricTBoM Default;

@ M0/Ib30BaTe/Nb HaXkaj KIaBHUIIY
Esc, a aktuBHas ¢opma umeer
KHOTIKY TpepbIBaHUS, YKa3aHHYIO
cBoiictBom Cancel;

e I10/1b30BaTe/Nb HaXKa/l KIaBHUIIH
OBICTPOTO OOCTYIA K KHOIKE WIN
UHIUKATOPY;

e Bri3BaH Merop Click anementa
MEHIO.

Kak Bumum, JaHHOe COOBITHE MOXET
MPOUCXOAUTH B OOJIBIIMHCTBE CTy4aes,
HeoapoM OHO sAB/ISAETCA OJHUM U3 Ca-
MBIX PaCIpOCTpaHEeHHBIX.

Ons xommnonenta ¢GopMbl coObITHE
OnClick Hactymaet, ectu op30BaTeNb
LIEJIKHY/I Ha ITyCTOM MecTe GOpMBI WIN
Ha HelIOCTYIIHOM KOMIIOHEHTE.

CosmaiiTe HOBOe IPHIOXKEHHE U TO-
MecTuTe Ha opMy onHY KHONKy But-
tonl. OTkKpo¥iTe W1 Hee B HHCIIEKTOPe
00'bEeKTOB 3aK/MafAKy coObiTuii Events
U IMeJKHUTE IOBAXKIBI /€BOH KHOII-
KOI MBIIIM HA TOJIe IpaBee COOBITHS
OnClick. OTkpoercsa uHCHIEKTOp KOIOB
Y TIOSIBUTCS 3aroTOBKa MPOrpPaMMHOTO
Kona st PyHKuuU 06paboTKU COOBITHA
OnClick, cospaBaemas aBTOMaTHYECKH
cpenoit paspaborku Borland C++ Build-
er 6. OHa uMeeT BUIL:

void __fastcall TFormi::
ButtoniClick(TObject +Sender)
{

}

[MTapamerp Sender maHHOro coOBITHs
CONmeP>KUT 0OBEKT, B KOTOPOM ITPOU3OIII-
710 COOBITHE, U MOXET OBITH HCII0JIb30-
BaH IUid U3BJIeYeHUs UHOpManuu o
TOM, KaKOl KOMIIOHEHT cOpMHUPOBa
co6ertie OnClick.

Broummite Mexay GUrypHeIMH CKO6-
KamMd (PYHKUMH 06paboTKH COOBITHSA
OnClick nns xHonku Buttonl crenmyro-

Y10 IPOTPAMMHYIO CTPOKY:

ShowMessage(“Cobutue OnClick npousouwno
8 “+((TControl »)Sender)->Name);

AHa/oTMYHbIE TEMCTBUA BBINOTHUTE
wis popmbi Forml, mocrte wero sarrycrure
NpWIOXeHue. B pe3ynpTarte mpy BO3HUK-
HoBenuu cobpiTust OnClick Ha KHOmKe
W popme 6yneT GopMHUPOBATLCS OKHO
coobieHusn ¢ uHGOpPMaIHei 0 KOMIIO-
HeHTe, B KOTOPOM ITPOU30LUIO JaHHOE
cobbiTHe. [IpoBepbTe PeaKUIo Iporpam-
MBI Ha HIETIOK JIEBOM KHOIIKOM MBIIIIH
N0 KHOIIKE, Ha)KaTHe KJIaBHUIL npoben u
Enter u npyrue ne#cTBUsA M10Ib30BATE/SA
MPOTPaMMBI.

Npyroe cob6srtie — OnDDblClick Ha-
CTyIaeT, eCIM 0JIb30BaTeIb OCYIIEC-
TBUJI ABOMHOM IIEIYOK, T. €. OBAXIbI
HaXXaJT ¥ OTIYCTWI OCHOBHYIO KHOIKY
MBIIIIH ¢ KOPOTKUM WHTEPBAJIOM, KOT/a
yKa3aTe/lb MBIIIH HaXOMW/ICA Ha KOM-
noxenTte. K oqHOMY 1 TOMY Xe KOMIIO-
HEHTY He/lb3sl HamucaTh 0O6paboTIHKU
co6uituit OnClick u OnDbIClick, moc-
KOJIbKY TIepBbIi H3 06pabOTYHKOB BCeT-
la TIepeXBaTUT IIETIOK MBI, [lapa-
metp Sender mns cobsitis OnDblClick
MOJXKeT O6BITh UCIO/Nb30BaH aHAJIOTUYHO
MpUMepPY, ONUCAHHOMY BBIIIIe.

IOBO/BHO 9acTO B MpOrpaMmax Heob-
XOIMMO OTIPeNe/siTh, KaKyto KJIaBUIITy Ha
K/IaBHAType HaXal MO/Ib30BaTeNlb, 1/
TOTO, YTOOBI HAa3HAYUTH BHIMIOMHEHHE
ompeneNeHHbIX NeVCTBHIT B COOTBETC-
TBUU C HaXKaToit KiaBuillen. i aTux
ueser XOpOIIo MOAXOMAT CIENYyIOIHe
COOBITHS, OIIMChIBaeMble HUXKE.

Cob6eiTe OnKeyDown HacTymaer,
€C/TM KOMIIOHEHT HaxomuTca B (okyce
NpyU Ha)XXaTHH IOjIb30BaTeNeM 000It
K/IaBUIIY, BKIOYas QYHKUUOHAIbHBIE
U cliegquaibHble, Takue Kak Shift, Alt u
Ctrl. B 06paboTunk co6bITHS NEpeaaroT-
ca KpoMe o6pIyHOTO HHapameTpa Sender,
YKa3BIBAIOI[er0 Ha KOMIIOHEHT, B KOTO-
POM TMPOU3OLITO COOBITHE, TAKHE Mapa-
MmeTpsl, Kak Key u Shift. [Tapamerp Key
MO3BOJISAET ONpeNeTuTh KO HaXaToi



K/IaBHILH KIaBHATYPbL. /11 60/IbIHHC-
TBa K/IABHII HMEIOTCA CHUMBOJIbHBIE
nuMeHa API Windows. Koxpl xinaBum
U COOTBETCTBYIOUIUX UM CHMBOJIbHBIX
HMMEH TIPHUBENIEHbI B TabI. 2.

[Tapamerp Shift ABnsgeTca MHOXec-
TBOM, KOTOPO€ MOXeT OBITh ITyCTBIM
WIH BK/II0YaTh CUMBOJIbHBIE 3HaYEHHA,
onucpiBaeMble B Tab/L. 3.

Hpyroe cobbiTe — OnKeyPress Ha-
CTymaer, eC/Ii KOMIIOHEHT HaXOAUTCA B
doxyce MPH HAKATHH II0/Ib30BATE/IEM
K1aBuIIM cuMBosia. [Tapamerp Key B 06-
paboT4mKe 3TOTO COOBITHA UMEET THUIL
char ¥ cOOTBETCTBYeT CUMBOJIy HaXKaTOH
ki1aBuid. PyHKIIMOHA/IbHbIE K/TABUILIH
¥ crernuaabHbple KaaBuiun Thma Shift,
Alt u Ctrl He BBI3BIBAIOT 3TOTO COOBITHA.
HakaTre Takux KOMOHHAIMHA KIaBHLI
kak, Harmpumep, Shift+A, reHepupyer
Tonbko opHO cobpiTHe OnKeyPress,
npu KoTopom mapamerp Key paBen “A”.
[Tockonbky napametp Key nepenaercs B
06paboT4nK cOOBITHA KAK ITIePEMEHHAS,

€ro MOXKHO M3MEHSATh, IepefiaBas i
najabHeler 06paboTKM Opyroi CHM-
BOJI. B HEKOTOpBIX NMporpaMMax 3TOT
IIPHEM I10/Ie3HO HCII0/Ib30BaTh.

Hns Ttoro, 4tobpl pacno3HaBaTh
KOMOUHAIMKM KIABUII WIH KJIaBHIIH,
HEe COOTBETCTBYIOLIHE CHMBOJAM, He-
06X0/IMMO HCIT0/Ib30BATH 06PabOTIYNKH
co6brTuit OnKeyDown u OnKeyUp.

Cnemyer OTMETHTb, 4YTO COOBITHE
OnKeyPress 3aBefoMO HacCTynaer, €CiiM
HAKMMAETCs TOJIBKO KIaBHUILIA CUMBO-
Jla WIM KJIaBHIIA CUMBOJIA IIPU HaXKa-
toit xiaauuie Shift. Eciy >xe kraBumia
CHMBO/IA HOKMMAETCsI OMHOBPEMEHHO C
KaKO¥-TO U3 BCITOMOTATe/IbHBIX K/IABHIL,
to cobprTie OnKeyPress MoxkeT He Ha-
CTynuTh (IPOU3OMAYT TONBKO COOBITHSA
OnKeyDown nipu Haxxatnu 1 OnKeyUp
NPU OTIIYCKAaHWM) HIH €CIM M HacTy-
IIMT, TO YKaKeT Ha HEBEPHbIA CHMBOIL
Hanpumep, npu Hakatolt Kiapuire Alt
cobprTHe OnKeyPress Ipy Ha)KaTHH CHM-
BOJILHOM K/IAaBHUIIHM He HACTYTAET, a IIPH
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Ha/IbHBIE H BCIIOMOTaTe/IbHbIe, TAKUE KaK
Shift, Ait u Ctrl. B o6paborunk xpoMe
napaMmerpa Sender, yKasbIBaIOLIETO Ha
KOMIIOHEHT, B KOTOPOM ITPOU30LUIO CO-
ObITHE, TIEPENAOTCA TaKKe ITapaMeTPhI
Key u Shift, onucaHHbIe BhILLE.

Co6prrre OnKeyUp Hanbosiee yno6HO
JUIA PACTIO3HABAHMS HAKATHIX K/IABUII U
KoM6uHanuu iasuil Heob6xonumo 00-
paTUTh BHUMaHHE Ha TO, YTO ITapaMeTp
Key m1s1 06paboTYHKa JAHHOTO COOBITHA
uMeeT TUIT word B OT/IHYHe OT THIIa char
st cobprTrs OnKeyPress. [Toatomy no-
nyckaeTcsi mapaMmeTp Key cpaBHuBaTh
C Le/IBIM YHC/IOM, COOTBETCTBYIOLIMM
KOy CHMBOJIa WJIM NIPMMEHATDH K Ia-
pamerpy Key dynxuuto char, nepeso-
NALIYIO €0 B CHMBOJI I/Ii CPaBHEHMSA
¢ cumBonamu. K ToMy Xe Hafo yIUTHI-
BaTh, YTO BHUPTYAJIbHBIH CHUMBOJ/bHBIN
KOJI OTMHAKOB [I/Isi CUMBOJIOB B BEDXHEM
M HHJKHEM PErucTpe U Ui PasnyHON
PacKIafiKi KIABUATYPHl (PYyCCKOM WM
AHTJIMIICKOI ).

Tabnuua 2
Uundposoe Unéposoe Unédposoe
Kn 3HauYeHMne CumBonbHoOe 3HaveHue CumsonbHOe 3HavYeHue CumBonbHoOe
aBAwIA Knasmua Knasunia
Koga umn Koga nmnA Kopa nms
pecar. | HEX pecar. | HEX pecar. | HEX
0) 48 0x30 — nN 78 Ox4E —
Ha ocHOBHOM none KnasnaTypbl 1! 49 0x31 — 00 79 Ox4F —
2@ 50 0x32 — pP 80 0x50 —
F1 112 0x70 VK_F1 3# 51 0x33 — qQ 81 0x51 —
F2 113 0x71 VK _F2 45 52 0x34 — rR 82 0x52 —
F3 114 0x72 VK _F3 5% 53 0x35 — sS 83 0x53 —
F4 115 0x73 VK_F4 6 A 54 0x36 — tT 84 0x54 —
F5 116 0x74 VK_F5 7& 55 0x37 — ul 85 0x55 —
Fé6 117 0x75 VK_F6 8* 56 0x38 — vV 86 0x56 —
F7 118 0x76 VK_F7 9 57 0x39 — wW 87 0x57 —
F8 119 0x77 VK_F8 S~ 192 0xCOo — x X 88 0x58 —
Fo 120 0x78 VK_F9 - . 189 0xBD — vY 89 0x59 —
F10 121 0x79 VK_F10 =+ 187 0xBB — zZ 90 0x5A —
npoben 32 0x20 VK_SPACE [{ 219 0xDB — Win(J1) 91 0x5B VK_LWIN
BackSpace 8 0x8 VK_BACK 11 221 0xDD — Win([p) 92 0x5C VK_RWIN
Tab 9 0x9 VK TAB ;: 186 0xBA —_ Ha gononHuTtensHom nose Knasuartypbl
Enter 13 0x0D VK_RETURN ‘'« 222 0xDE — npv BbiKAoueHHoMm nHaukatope NumLock
Shift 16 0x10 VK_SHIFT \| 220 0xDC — 0 96 0x60 VK_NUMPADO
Ctrl 17 0x11 VK_CONTROL , < 188 0xBC — 1 97 0x61 VK_NUMPAD1
Alt 18 0x12 VK_MENU > 190 OxBE — 2 98 0x62 VK_NUMPAD2
CapsbLock 20 0x14 VK _CAPITAL . /? 191 OxBF — 3 99 0x63 VK_NUMPAD3
Esc 27 0x1B VK _ESCAPE aA 65 0x41 — 4 100 0x64 VK_NUMPAD4
Insert 45 0x2D VK_INSERT bB 66 0x42 — 5 101 0x65 VK_NUMPADS5
PageUp 33 0x21 VK_PRIOR cC 67 0x43 — 6 102 0x66 VK_NUMPAD6
PageDown 34 0x22 VK_NEXT dD 68 0x44 — 7 103 0x67 VK_NUMPAD?7
End 35 0x23 VK_END ek 69 0x45 — 8 104 0x68 VK_NUMPADS
Home 36 0x24 VK_HOME fF 70 0x46 — 9 105 0x69 VK_NUMPAD9
CTpenka « 37 0x25 VK _LEFT gG 71 0x47 — * 106 Ox6A VK_MULTIPLY
Crpenka T 38 [ 0x26 VK_UP hH 72 | 0x48 — + 107 | Ox6B VK_ADD
Crpenka — 39 0x27 VK_RIGHT il 73 0x49 — - 108 0x6C VK_SUBTRACT
CTpenKal 40 0x28 VK_DOWN jd 74 Ox4A — . 109 0x6D VK_DECIMAL
Delete 46 0x2E VK_DELETE k K 75 0x4B — / 110 Ox6E VK_DIVIDE
PrintScreen 44 0x2C | VK _SNAPSHOT L 76 0x4C — nN 78 Ox4E —
ScrotiLlock 145 0x91 VK_SCROLL mM 77 0x4D — 00 79 Ox4F —
Ta6bnuuya 3
Haxxatoit Ctrl co6piTe OnKeyPress npu Paccmorpum crocob ompeneneHus
CumsonbHoe HasuaueHmne HA)KATHU CUMBOJIbHOM KJIaBHIIM HACTY- KOJia Ha>KaTOM K/IABHUILIM Ha TPUMeEpe
3::::::e Haxara wan oTnyliena 11aeT, HO CUMBOJI HE PAaCcIIO3HACTCA. He6o/MbII0M MporpaMmbel. Co3spaiTe B
i

knasuiua Shift
Haata nnm oTnylleHa

ssAlt Knasuiua Alt
ssCtrl HaxkaTta unu oTnyiieHa
Knasuiia Ctrl

CobpiTe OnKeyUp Hacrymaer, eciu
KOMIIOHEHT HaxOIUTCA B GOKyce ITPH OT-
IyCKaHUHM IT0/Ib30BaTesieM 110601 paHee
Ha>KaTOM K/IABUILIN, BK/IIOYast PYHKIIHO-

cpene paspaborku Borland C++ Build-
er 6 HOBOe IPUWIOKeHHEe U TOMeCTHTe Ha
dbopmy onuH koMItoHeHT Labell. B uH-
criexTope kooB s dopmbr Form1 Ha



elo)

3aKjiajKe COOBITHIT LIETKHUTE JBaXK/Ibl
no nomo npasee OnClick 1 BBenuTe B
3aroToBKy ob6paboTyrka cobpITHS NPO-
I'PaMMHBIN KO

Labeli->Caption = “Buno cobutue On-
Click”;

ITOT KOJ| IPOTrPaMMBbI TIO3BOJIUT H3-
MeHATh CBOIcTBO Caption KOMITOHEHTa
Ha COOOLIIeHHE 0 BOSHUKHOBEHHH COOBI-
tra OnClick Ha dpopme npunoxeHus.

AHajtorndHo BBeguTe I GOPMBI
Forml xox o6paborku cobprtus Key-
Down:

if(Shift.Contains(ssAlt)) Labeli->Cap-
tion = “Alt”;
if(Shift.Contains(ssCtrl)) Labelt->Cap-
tion = “Ctrl”;
if(Shift.Contains(ssShift)) Labeli-
>Caption = “Shift”,

switch (Key)

{

case VK_INSERT: Labeli->Caption = “In-
sert”; break;

case VK_CAPITAL: Labelt->Caption =
“CapsLock”; break;

case VK_NUMLOCK: Labeli->Caption =
“NumLock”; break;

}

u Koj 0bpaboTtku cobpitusa KeyPress:

switch (Key)
{

case ' ': Labell->Caption = “Buin
HaxaT npoben”; break;

default Labeli->Caption = Key;
break;

}

Temnepp 3anTycTUTE MPWIOXKEHHE HA BBI-
TIO/THEHHE ¥ HOKUMAIITe MoOble KIaBUIIH
Ha KJIABHATYpe, a TAKKe IIOLLe/IKaliTe Jie-
BOI1 KHOIIKO# MBIIIKH 110 GOpMe ITPHIO-
JKeHHs. B pesy/nbTaTe Bbl YBUIUTE Peak-
LMIO TIPOTPaMMBI Ha BalllH JICHCTBHA.

CobpiTue OnEnter HacTynaer B Mo-
MEHT TOJyYeHHs /IeMeHTOM (OKyca.
ITO0 coObITHE HE HACTyIaeT IIPU Ilepe-
KJIIOYeHHAX MeXITy GOpMaMu WIH MeX-
Jly IPWIOKeHUAMH. [1pH nepemoyeHusax
MEXITy 9/IEMEHTAMH, PaCcIIONIOXKEHHBIMHU B
PasHBIX KOHTeJHepax, HallpHMep, Ha pas-
HbIX [TaHex, cobbrtue OnEnter cHayaza
HACTYTIAeT JUIA KOHTeHHepa, a IIOTOM I
COMEPIKAITIETOCS B HEM 9/1eMEHTa.

Cobsprrre OnExit HacTynIaeT B MOMEHT
MOTePH d/IeMeHTOM (OKyca ITPH €ro Ire-
PEKTIOUeHHH Ha JIPYTOH 3J/IeMeHT. ITO
cobbITHe He HACTyIIaeT NpPH IEepPeKIIo-
YeHUAX MeXay PopMaMu WIH MeXIy
NpPUIOKEeHUAMH. 3HadeHHe CBOMCTBA

ActiveControl usmeHseTcs pexJie, 4eM
mpoucxoguT cobprtre OnExit. [Ipu me-
PEKTIOUEHUAX MEX]Ty 3/IEMEHTaMH, pac-
MTOJIOKEHHBIMH B PasHBIX KOHTEIHepaXx,
HaIpHUMep, Ha PasHbIX ITaHe/IAX, COObITHE
OnExit cHadaa HaCTyTIaeT /1S 571EMEHTa,
a TIOTOM JI/Ifl COJIEPIKAIIIETO ero KOHTEN-
Hepa. ITO NPOTHBOIIO/IOXKHO MOC/IeJOBa-
TeIbHOCTH coObITHIT OnEnter, KoTOpBIE
MIPU NEPEKITIOYCHUH U3 IPYTOrO KOHTEH-
Hepa Ha KOMITOHEHT JAHHOTO KOHTeHHe-
pa HaCTYIalT CHavasa [yid KOHTeHHepa,
a MIOTOM [I/IS KOMITOHEHTA.

Co3pgaiiTe HOBOE€ IPHIOXKEHHUE H
IIOMECTHUTE HA HETO TPHU KOMITOHEHTA
Edit u3 saxmanxu Standard. Cospaitte
obpaborunk cobpiTns OnEnter mus
KOoMIIOHeHTa Edit2 ¥ BcTaBbTE B HEro
IIPOTPAMMHBIN KOJI:

ShowMessage(“®okyc Ha anemeHTe”);

Temepsb co3maitTe 06paboTINK cOOBI-
T OnExit /1 9TOTO k€ KOMITOHEHTa ¥
BCTaBbTE B HETO MPOrPaMMHBII KOJI:

ShowMessage(“®okyC nepeknwyeH”)

3anycTuTe NPHIOKEHHE M HAKHUMA-
Te wiaBuuly Tabyasuun. ®okyc 6yner
MePeKII0YaTbCA MEXIY KOMIIOHEHTaMHU
Edit, u mpu nepexose yepe3 Edit2 Ha ax-
paue 6ymer popMHUpPOBaThCS coObLIIEHHE
0 cocTossHHMH doOKycCa.

Jlanee paccMOTPHUM COOBITHSA, CBA3AH-
Hple ¢ paboOTOI MBILIH.

Cobprre OnMouseDown Hactyna-
€T B MOMEHT Ha)XaTHA I10/Ib30BaTe/IEM
KJIaBUIIM MBIIIH HAaJ KOMIIOHEHTOM.
VMeeTcs Takke IMapHOe K HeMYy COOBI-
tne OnMouseUp, HacTynawiee npu
OTITyCKaHUHM Ha)XaTON KHOIIKHM MBIIIN
Has 0O0bEeKTOM.

O6paborka cobprTnit OnMouseDown
u OnMouseUp ucnonb3syercs g orne-
panuit, TpeOyeMbIX IIPH HAXKATHH U OT-
MyCKAHWUH TO/Ib30BaTeIeM KaKoH-1HO0
KHOMKH M. O6paboTyukH 3THX
COOBITHIT MMEIOT IapaMmeTpsl Sender,
Shift, Button, X u Y. C nepBbIMU 1ByMSs
MapaMeTpaMH Mbl y>Ke 3HAKOMBI U3 OIIH-
CaHMsA MPEIBIAYIINX COOBITHIL. JHAUYCHUA
nmapamerpa Button ompenensamoT, Kakas
KHOTIKA MBIIIH HakaTa: mbLeft — seBas,
mbRight — mpasas, mbMiddle — cpen-
Has. [lapamerpsl X 1 Y oIpefie/iAioT Ko-
OpIMHATHI yKa3aTesisi MBILIN B KIHEHT-
cKO#t 06/1aCTH KOMITOHEHTA.

Cospaiite HOBOe IIPHIOXKEHHE U TI0-
MeCTHTE Ha ero GopMy [Ba KOMIIOHEH-
ta Label. Ina dopmbr Forml cosmaiite
obpaboruuk cobsiTss OnMouseDown
M BBEJHUTE B HEro C/IeAyION[He CTPOKH
MPOrpaMMHOrO KOfa:

if(Button == mbLeft) Labell->Caption =
“HaxaTa nesas KHonKa Muittn"”;

if(Button == mbRight) Labelt->Caption
= “HaxaTa npaBam KHONKa Mun”;
if(Button == mbMiddle) Labeli->Caption
= “HaxaTa CpeRHRA KHONKa Mbiin”;
Label2->Caption = “KoopAuHaTh Mbiln:
X="+8tring(X)+” Y="+String(Y);

3anmycTUTe NMpWIOXKEHHE H TIOLIeN-
KajiTe pasHBIMM KHOIIKAMH MBIHIM Ha
ero ¢dopme. Bor yBupuTe coobiieHus
MPOrpaMMBl O BalIMX AEHCTBUAX H KO-
OpIHMHATHI KYPCOPa MBIIIH.

CobsiTe OnMouseMove HacTynaer
MIPH ITepeMellleHHH KYPCOpa MBILIH Hajl
KOMITOHEHTOM.

O6paboTunk cobprtns OnMouseMove
BCTAB/ISIETCSA B IPOTPaMMy, /I He00Xo-
JIMMO TTPOU3BECTH KaKHe-TO Ollepanuu
IPU ITePeMEeeHUH Kypcopa MBIHIN Hajl
xommnoHeHTtoMm. [Tapamerp Shift, sBiso-
LIUICSA MHOXKECTBOM, COIEPKUT JJIeMeH-
ThI, TIO3BOJIAIOLIHE OIPEeNINUTh, KaKHe
KHOIIKM MBIIIX U BCIIOMOTAaTeIbHBIE
wiapumm (Shift, Ctrl wiu Alt) Haxkatsr
B 9TOT MOMeHT. [TapameTpsl X 1 Y onpe-
eS0T KOOPAMHATHI YKa3aTe/ld MbIIIH B
K/IMEHTCKOM 06/1aCTH KOMIIOHEHTA.

JHo6aBpTe B ITPeAbIOYLLYIO IPOrPAMMY
o6pabotuux cobpiTus OnMouseMove
mist popmer Form1 u BcTaBbTe B Hero
CJIeAYIOLIYI0 CTPOKY IIPOrPaMMHOTO
Koja:

Label2->Caption = “KoOpAMHATH Mblin:
X="+String(X)+* Y="+String(Y);

BHOBB 3amycTHTe TPUIOKEHHE U ITPO-
BepbTe, KaK BefieT cebs mporpaMma, Kor-
/1a BbI ITepeMelliaeTe KyPCOp MBIIIH Haf
$bOpMOIt U IPYTUMHU KOMIIOHEHTAMHU.
Crenytonse OnucbiBaeMble COOBITHSA
OTHOCATCS K IpadpHyeckUM KOMIIOHEH-
TaM U IepeMeleHHI0 00beKTOB.
Co6srre OnChange cBsizano ¢ rpa-
dHuYeCKUM KOMITOHEHTOM KaHBBI (paM-
KM) M HacTylaeT IIOC/ie M3MEHEHHUA
rpadpudeckoro ob6vexra. O6paboTIHK
cobprTra OnChange nmo/bkeH ocymec-
TBUTb HeOoOXOAWMble ONEpalUH IIPH
H3MeHeHUH rpadudeckoro obbexTa M
OTpPas3uTh ero HoBble ycTaHOBKH. Co-
ObITHE TTPOUCXOIUT CPasy Iocjie u3Me-
HeHUs H300pakeHWs Ha kaHBe. [Ipu
BBI30Be I0OO60r0 MeTOoma PHUCOBaHHUA
OCYILIECTB/IACTCA CJIeAyoLas MOC/Ieno-
BaTe/IbHOCTD OIlEPaIHIAL
@I POHUCXOAHUT
OnChanging;

® BBI3BAHHBIN MeToJ KaHBbI TCanvas
OCYILIeCTB/IsieT U3MEHEHHS B U300-
Pa>KeHHUH;

e Hacrymnaer cobpite OnChange.

cobriTHueE



Cobprtue xaupbl OnChange HacTynaer
IIPY U3MEeHEeHHH UMEHHO caMOoro u3obpa-
>KeHHUs1, a He CBOJICTB KaHBBI. Takue cBO¥I-
CTBa KaHBbI, Kak 06bexTs! Font (mpudr),
Brush (xuctp) 1 Pen (nepo), uMerot cBou
cobctBenHble cobbITHA OnChange.

CobprTie OnPaint HacTymaer, Kormga
npuxonuT cooburerre Windows o Heo6-
XOIMMOCTH TIEPEPUCOBATH HUCIIOPYEHHOE
usobpaxenue. MzobpaxeHue MOXeT HC-
TOPTUTBCS M3-32 BPEMEHHOTO ITepeKpbI-
THS JAHHOTO OKHA IPYTHMM OKHOM TOTO
K€ WIH TIOCTOPOHHETO ITPH/IOXEeHUS.
O6paboTyuK TaHHOTO COOBITHS NO/DKEH
nepepucoBaTh u3obpaxenue. [Ipu me-
pepHcoBKe H300paKeHUs KaHBBI Canvas
MOXKHO HCII0/Ib30BaTh cBoiicTBo ClipRect,
KOTOPO€ YKa3bIBaeT 06/IaCTh KaHBbI, BHYT-
PH KOTOPO# H306parkeHHe UCITOPYEHO.

CobpiTusa OnProgress HacTynaioT BO
BpeMs MeJUICHHBIX ITPOLIECCOB M3MeHe-
HUs TpaduIecKoro M306pakeHHs, Ta-
KHMX KaK 3arpy3ka, COXpaHeHHe, TPaHC-
¢dopmanus. 3arotoska ero obpaboryrka
IIpHUBeIeHA HUXKe:

void __fastcall TFormi::
Imagel1Progress(TObject =*Sender, TPro-
gressStage Stage, BYTE PercentDone,
bool RedrawNow, const TRect &R, const
AnsiString Msg)

{

}

ITH cOOBITHA MTO3BOJIAIOT IOCTPOUTD
B NPWIOKEHHH HHIUKATOP XOja IIpo-
necca, obecrmeyuBarIUi 06paTHYIO
CBSI3b C IIOJIb30BaTeIeM. PazpaboTunku
HOBBIX KOMITOHEHTOB MOTYT TeHepHpO-
BaTh coObITHSI OnProgress, BbI3bIBast 3a-
LIUieHHbI MeTon Progress. [Tapametp
Stage ykaspIBaeT CTAAMIO IIpolecca —
Ha4asio, IpOoIo/DKeHHe, OKoHYaHHe. OH
MO>KET IIPHHHMATh 3HaYeHuA pstarting,
psRunning u psEnding coorBeTcTBEHHO.
Ecnu npunokeHue npemycMaTpHUBaeT
MH/IMKAIHIO [IPOIecca, MOXKHO CO37a-
BaTh MHIMKATOP IIpU Stage = psStarting,
M3MEHATD ero ITOKa3aHus, IoKa Stage =
= psRunning, u 3aKkpbIBaTh IpH Stage =
= psEnding. [Tapamerp PercentDone
MOKa3bIBaeT, Kakas MPHUMEPHO 4YacThb
MpoIecca BBIMONHEHA. JTOT MapaMeTp
MO>KET HCIT0/Ib30BaThCA B MHAMKATOpe
nponecca. [Tapamerp RedrawNow yka-
3bIBa€T HAa TO, BO3MOXXHO I B JAHHBIN
MOMEHT yCIIEHIHO 0TO6pasuTh n3obpa-
>KeHHe Ha 9KpaHe. [lapamerp R ykasbI-
BaeT obyactp HM300paKeHUs, KOTOpas
HM3MeHeHa U HYXXIAeTCsl B IIepepHUCOB-
ke. [TapameTp Msg coiep>KHUT KPAaTKYIO
CIIPaBKy O IMpOTeKalomieM IIpoiiecce,
HanpuMep, Loading (3arpyska), Storing
(samomunanue) win Reducing colours

(ymeHnbpiieHHe nBeToB). CTpoka Msg
MO>KeT OBITh U ITyCTOM.

CobprTe OnDragDrop HacTymaeT B
MOMEHT OTITYCKaHHUsA Haj KOMIIOHEHTOM
[IPYTOTO ITepeTacKMBaeMOTr0 KOMITOHEH-
Ta. B 06paboTurke maHHOTO COOBITHSA He-
06X0IMMO OIHCATh, YTO B 3TOT MOMEHT
0/pKHO Tpomsoith. ITapamerp Source
COOTBETCTBYET ITepeTacKUBaeMOMy 00b-
eKTy, a mapametp Sender — 06bexTy, Haf
KOTOPBIM IPYTOi 06'beKT ObUT OTITYIIIEH.
[Tapametpsl X u Y comep>KaT KOOpAHHA-
THI ITO3UIIMH KYPCOPa MBIIIH Hajl KOMIIO-
HEHTOM B CHCTEM€ KOOPIMHAT K/IHMEHT-
CKO¥ 00/1aCTH 3TOTO KOMIIOHEHTA.

Co6prTre OnDragOver mpoucxoauT B
MOMEHT, KOT7Ia IlepeTacCKUBaeMBbIii 06b-
eKT ITepeceK TPaHMIY IAHHOTO KOMIIO-
HEeHTa ¥ OKa3ICA BHYTPH ero KOHTYypa.
3akaHuyuBaeTca coOpITHE, KOrga 00b-
eKT TIOKH/IaeT KOMIIOHEHT, IlepeceKas
ero rpauny. O6pabotynk cobpiTus
OnDragOver ucnonbsyercs st TOTO,
94TOOBI JaTh CUTHAJI O TOTOBHOCTH KOM-
MOHEHTA IPUHATH IePeTaCKHBAEMBbIH
00beXT B TOM C/Iy4ae, €C/IU II0JIb30Ba-
TeJTb OTITYCTHUT €TI0 HaJl JAaHHBIM KOMITO-
HeHTOM. Ecii KOMIIOHEHT TOTOB NpH-
HATH 00beKT, TO B 06paboTynKe HALO
3agaTh 3Ha4yeHHe MNapaMerpa Accept,
paBHOe True. BripodeM, 3TO 3HayeHHe
0 YMOJIMaHHWIO PaBHO True, Tak 4ToO
ero MOXKHO He 3amaBartb. O6paboTumk
MOXeT ObITh M IYCTHIM, 4TO OymeT 03-
HayaTh TOTOBHOCTh KOMITOHEHTA IpH-
HATBH MI0607 00BEKT, HO JaXke ITyCTOH
06paboTunK Hy>XEH, TOCKOJIbKY HHaue
cooflIeHHss O IpHeMe KOMIIOHEHTa
MIPHIOKEHHE He MOJIYYHT.

Bo BpeMs mepeTackuBaHHSA Haj KOM-
MMOHEHTOM 00BeKTa, KOTOPBIN MOXKET
ObITh IPHHAT, POpPMa Kypcopa MbIIIH
MOJXeT H3MEHATHCH, CUTHATH3UPYA
MOJ/I30BATEAI0 O T'OTOBHOCTU KOMIIO-
HeHTa IPHUHATH 00bexT. [ obecrieve-
HHUA 3TOTO HEOOXOIUMO BO BpeMs IIpo-
eKTUPOBAHHA 3a0aTh COOTBETCTBYIOIIEe
3HaYeHHe CBOMCTBA KOMITOHeHTa Drag-
Cursor. [Tapamerp Source o6paborunxa
coOBITHA OIpere/isieT TepeTacKUBaeMBbIi
00beKT, a mapamerp Sender — caM KOM-
noHeHT. [lapamerpsl X u Y paioT Ko-
OPAMHATHI TOYKHU JKpaHa B ITMKCE/IAX.
[Tapamerp State Tuma TDragState on-
pemnenseT COCTOSHHE IepeTacCKHUBaeMo-
ro o6bexTa Mo OTHOMIEHHIO K JPYTHUM
ob6bexTaM. 3HaYeHHUA ITOTO Iapamerpa
IIpHUBeJeHbl B Tab. 4.

CobpiTe OnStartDrag Hacrymaer,
KOT[a II0JIb30BaTe/Ib HaXal JIEBYIO
KHOIIKYy MBIIIM Hajg OObEeKTOM M, He
OTITyCKasi ee, HadaJ CMeUIaTh KYpcop
MBIIIH, T. €. Ha4aJI tepeTackupanue. O6-
paboTtuuk cobprtus OnStartDrag nosso-
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Ta6bnuua 4
3HaveHue OnucaHue
dsDragEnter Kypcop mbilliv BXOAUT
B Npefjenbl KOMNOHEeHTa
Kypcop mbitun
dsDragMove nepemelLaeTca
B Npefieniax KOMNOHeHTa
dsDragLeave Kypcop Mbillin BbixoguTt
3a Npefenbi KOMNOHEHTa

JISIeT OTMCATh KakHe-1ubo crenuaIbHble
neficTBUA, HeoOXonuMble Ilepes Haya-
noM nepetackupaHus. [lapamerp Sender
ABJIIETCA TeM KOMIIOHEHTOM, KOTOPBIH
JTOJDKeH TTePeTacKUBAThCA WIM KOTOPBII
COIepP>XKUT 06beKT Oynyliero mneperac-
kupaHud. [lepemennas DragObject mo
YMOJIYaHHUIO ABJIfETCA IyCTOH, T. €.
umeet 3Hauenre NULL. JTo o3Hauaer,
YTO TEePeHOCUThCA OyneT caM KOMITo-
HEHT WIH ero o0beKT, B 9TOM Cirydae
aBTOMAaTHYECKHU CO3/1aeTCsA OOBEKT THIIA
TDragControlObject, ¢ xoTOpBIM Cpe-
na paspabotku Borland C++ Builder 6
OCYIIIeCTB/IsIeT BeCh IIPOIeCC IIepeTac-
kuBaHua. O6pabOTYMK MOXKET co3pa-
BAaTb 1 HOBBIIt OOBHEKT ITePeTaCKUBAHNUA,
B KOTOPOM OIIpefie/ieH KaKoH-HUOynb
0CO6BIIT BUJT KYpCOpa U T. IL

Co6brrre OnEndDrag Hactynaer npu
mo6OoM OKOHYAHHU ITpoliecca IepeTac-
KHMBaHHS KOMITOHEHTa, KOTOPOE MOXET
ObITH YCIEHIHBIM (KOMIIOHEHT IiepeTa-
IIeH B IIPUEMHHUK) WIH 6e3yCIenIHbIM
(KOMIOHEHT OTIylIeH Haj (opMoit
WIN KOMIIOHEHTOM, HEeCIIOCOOHBIM ero
npuHATD). [JaHHOE COOBITHE HACTyTIAeT
B MOMEHT ITpepBhIBaHUA WIH OKOHYa-
HUS IePeTaCKUBAHHUA KOMITOHEHTA, OHO
HACTyHIaeT B IIepeTaCKUBAeMOM KOMIIO-
HeHTe. Ero o6paborka He Tpebyercs mis
OCYIIeCTB/IEHUS MTPOIiecca MepeTacK1Ba-
HuA. COOTBETCTBYIOLIUIT 06paboTIHK
MOJKeT OBITh HaIlMCaH, ecIu Tpebyercs
Kakoe-1ubo0 HeiicTBHe WIM coo0IIeH e,
MOJITBEPKAAIOIIee Pe3yIbTaT IepeTac-
KHBaHHUA, WIH KaKas-TO peaKkius B Iie-
peTacKkMBaeMOM KOMITOHeHTe. [Tapamerp
Sender o6paboTunka — 3T0 caM 06beKT
nepeTtackuBanus. [lapamerp Target aB-
NfieTC KOMITOHEHTOM-IPHEMHHKOM,
ec/Ii 06beKT ObUI UM TTPUHAT, WIH ITyC-
THIM, €CTH NepPeTacCKUBAHHE 3aKOHYHU-
nochb Heynadeit. [Tapamerprr X 1 Y mator
KOOPIHMHATHI 9KPaHa B ITHKCEJIAX.

IIpodonxcerue cnedyem

Orner Banbna,
r. Muacc YenabmuHcKoi1 061
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KomnbloTepHoe

cXxeMmoTexHunyecKoe
MoaennpoBaHune
3J1IEKTPOHHDbIX YCTPOWNCTB

B 0aHHOU cmamebe paccmampusaemcs MooesuposaHue Nosesbix mpaH-
3ucmopo8 cpedcmsamu npozpamm Micro-Cap (MC) u Electronics Work-

bench (EWB).

ACRERVPOBAHKE OREBDIX
TPAHINCOPCE

HassaHue atoro knacca IoayInpo-
BOJIHUKOBBIX ITPHOOPOB CBA3AHO C UX
IIPUHIIUIIOM JIeMCTBUA. B HexoTopoit
obnacTH MOAYIPOBONHHUKA (B KaHaie,
OTCIOfIa OJHO M3 Ha3BaHUI TPaH3HUC-
TOpPOB — KaHajbHbIE) ITPOTEKAET TOK
OCHOBHBIX HOCHTeJNEH 3apsiia OTHOTO
3HaKa, OTCIOIa — YHUIIOJIApHbIE TPaH-
3UCTOPBI. YTpaBjeHHe CWIOH TOKa
OCYILIECTB/IAETCSA IOIMEPEYHBIM 3JIeK-
TPUYECKMM TIOJIEM, OTCIO[IA €elile ONHO
Ha3BaHHWe — I10/IeBble TPAH3UCTOPHI (B
aHrMiickoy TpaHcaurepanuud — Field
Effect Transistor, coxpamienno FET).
Bce aTH Ha3BaHUSA C PasHBIX CTOPOH Xa-
PaKTEepPHU3YIOT OJUH U TOT ke Ipubop u
ABJIAIOTCS OOIIEYNIOTPEOUTENBHBIMHU.

[ToneBple TPaH3UCTOPHI MOXXHO pas-
[eJIUTH Ha 1Ba 6OJIBIINX KIacca — C yII-
PaBIAIINM p-n mepexonoM (Junction
FET wmm JFET) 1 ¢ U30/IMpOBaHHBIM 3a-
tBOpoM (Insulated Gate — nsomupoBan-
HBIIT 3aTBOP, T. e. Insulated Gate — FET
win cokparitteHHo [JFET). Tpausucropst
MOC/IEHETO THUIA COMIeP)KaT B CBOeW
CTPYKTYpe C/IOM MeTa/UT-OKCHJT KPeMHUS -
MOJIYIPOBOIHHK, OTCIO/Ia COKPAIIeHHO
MOIT (Metall-Oxide-Semiconductor
FET — MOSEFET). I1ockonbKy UCIIO/b-
3yeTcsi He TOJABKO OKCH[, HO M HUTPH]
KPEMHHS, TAKXKe ABIAIOLIMICS JHUIIEK-
TPHUKOM, HEpeIKO IPUMEHSAIOT 6ojee
oburee HauMeHoBanne — MIIII (cooT-
BETCTBEHHO B aHIVIMICKOM 3TO Insulator
u cokpamenHo MISFET). CyurectByror

E1
Drain
VT1
Gate 1 2n3972
E2 : Source

Puc. 131

TaK>Ke ITOJIEBble TPAaH3UCTOPHI HAa OCHOBE
apcennna ravtia — GaAsFET.

Hcronp3oBaHne KOMIUIEMEHTaPHBIX
CTPYKTYp nobaBiseT B pycckoit ab6peBu-
arype npepukc K — KMOII win B anr-
mutickoM C (Complementary) — CMOS.
VIMeHHO nOCIeIHIUIT aKPOHHUM HCIHOTB3Y-
eTcs i 0603HaYeHU s SHEPrOHe3aBUCH-
MOH ITaMATH KOMITBIOTEPA, BBIMTO/THEH-
HOJ B BHJI€ HHTETPa/IbHOM MHUKPOCXEMbI
IO COOTBETCTBYIONIEH TEXHONOTUH. []aH-
Hasg MHKPOCXeMa XPaHHUT BCe Hayailb-
Hble ycraHoBKHM KoHpurypanuu [1K u
obnaiasi MaIbIM ITOTPeb/ieHHeM SHEPTHH
paboraer romamMu 6e3 BBIKIIOYEHHUS OT
MHHHATIOPHOTO 3/IEMEHTA ITUTAHHUS.

B cumBoIHKe YCIOBHBIX TpadHUecKux
0003Ha4YeHHI T0/IEBbIX TPAH3UCTOPOB
MIPUCYTCTBYET BCe Ta XKe CTpesika, 0603Ha-
JaIoLIasl 3/IeKTPOJI, Ha3bIBAE€MbIil 3aTBO-
poM (Gate), 1Ba IPYTHX 3/IEKTPO/Ia UMEIOT
Ha3BaHMs MCTOK (Source) — aHa/IOT 9MUT-
Tepa, cTok (Drain) — aHanor kowiektopa
/151 GUIOIAPHBIX TPUOOPOB.

Bx/ioyeHHe 1MOJIEBOTO TPaH3UCTOpA
NJFET ¢ xaHa/IoM n-THIIA IS HUCCIIe-
noBaHuil BAX B cxeMe ¢ 06HIMM HcC-
TOKOM IT0Ka3aHo B mporpamme MC Ha
puc. 131.

Bemmonuue B pexxuMe DC Analysis
YCTAaHOBKHU B COOTBETCTBUH C OKHOM Ha
puc. 132 1 nmpoBeas MopeIUpOBaHue,

Puc. 132

[IOJIyYUM CEMENCTBO BBIXOJHBIX XapaK-
TEPUCTUK B KOOPAMUHATAX TOK CTOKa
Id — HampsKeHHMe Ha CTOKE OTHOCH-
TenbHO ucToka Ud (puc. 133).

3mech YIOpapIAoOIIMM HapaMeTPOM
ABNAETCA HaIpsbKeHHe Ha 3aTBope Ug,
u3MeHsweecss B uHTepBaie 0...-4 B ¢
miarom 0,5 B. O6patuM BHMMaHME Ha
[IOJIAPHOCTD BK/IIOYEHHUA YIIPAB/AIOIIe-
ro ucroyHuka E2. Bepxusas xpuBad Ha
rpaduke (puc. 133) ¢ MaKCMMaIbHBIM
TOKOM cToKa I, coorsercrayer Ug = 0, a
HwkHAS Ug = -4 B. 910 cBA3aHO C TeM,
4TO KaHaJa N-THUIIA CY)KaeTca II0 Mepe
pOCTa OTPHLIATE/ILHOTO HAallpAKeHUA Ha
3aTBOpE IO OTHOILNEHMIO K HCTOKY.

AHa/IOTMYHOE MOJZIETMPOBAHUE MOXXHO
mpoBecTH U B porpamme EWB. Cxema co-
OTBETCTBYIOILIEH BUPTyaIbHOI 1abopaTtop-
HOMH YCTaHOBKM IIOKa3aHa Ha puc. 134.

M3meHAA HanpsKeHNA HCTOYHUKOB Ul
u U2 u puxcupys nokasanus npubopos
MOYKHO BPYYHYIO IIOJTy4HTb BCe HeOOXOIH-
Mbie BAX 1u1s1 BBIOpaHHOIO TPaH3UCTOpa.
Pesucrop Rl urpaer BcrioMorarenbHyIO
pOJIb U HEOOXOIHUM MPU aBTOMATHYECKOM
cHATUHU BAX, KOTOpOE€ MO>KHO BBITIOJ-
HUTb, BOCIIO/Ib30BABHIMCHh BaPUAHTHBIM
aAHATM3OM IIO TIOCTOSIHHOMY TOKY.

B moseBoM TpaH3UCTOpe C KaHajIOM
P-THIIa IIOJIAPHOCTH UCTOYHUKOB 00part-
Hbl. [IocKOMBbKY BXOQHOE CONPOTHBIE-
HHUE I0JIEBOTO TPaH3UCTOPAa COCTAB/IAET
coTHH MOM, terko coobpasursb, UTo TOK,
IIPOTEKAIOLIUI Yepe3 3aTBOP OYE€Hb Masl
(cocTaB/ifeT eAMHHUIBI U IOM HA, a Ui
MOIT-TpaH3UCTOPOB fiaXke EAUHUIIBI TIA ).
IIpy HyneBOM HaIIpsKEHHMH Ha 3aTBOpE
TOK 4epe3 Hero ITPaKTHYeCKH PaBeH Hy/Io.
B aTOM, cO6CTBEHHO, U 3aKTIOYaeTCsA OC-
HOBHAs1 OCOOEHHOCTD ITOJIEBBIX TPAH3HUC-
TOPOB IO CPAaBHEHHIO C OMITO/IAPHBIMY,
06yCTOBHBIIIAS MX HIMPOKOE PACIIPOCTpPa-
HEHHME B MHKPOJJIEKTPOHHUKE.

B xadecTBe mpHMepa MOTYYHUM TaKXKe
BbIxOnHBIe BAX nosieBoro MOII-Tpan-
3MCTOPA C MUHAYLIMPOBAHHBIM N-KaHAJIOM
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NMOS), paboramomuM B pexuHMe
E1
o oboramieHus. YCI0BHOe rpadudeckoe
' | 0603HaYeHNE TAKOTO TPAH3UCTOPA OT-
UYaeTcsd OT npenplnyiiero. Kak BumHo
VvT1 M3 pHC. 135, IONOMHHUTETLHO TTOABIISAET-
E2 ¢ 0003HaY€eHME BBIBOAA OT MOMIOXKKH
_L—‘-q 2 IRFO24 (Body), KOTOPY0 O6BIYHO COEAUHAIOT C
HCTOKOM (Source).
CobpaB IIPHBENEHHYIO CXEMY M 3a/1aB
Puc. 135 IapaMeTphbl MOJETMPOBAHUS COTIACHO

i DC Analysis Limits

Puc. 136

puc. 136 MOXXHO IOJIYYUTb CEMENCTBO
BBIXOIHBIX XapPAKTEPUCTHK, [TOKA3aHHOE
Ha puc. 137.

B oT/mmune oT BUPTYaIbHON 3/IEKTPO-
HUKH B PealbHOM XXHU3HHU HCIIO/Tb30Ba-
Hue tpausucropos MOII u MIIT Tpe-
6yeT 60/IBIION OCTOpPOXHOCTH. [lesio B
TOM, YTO 6OJIbIIAs YYBCTBUTEIBHOCTD
TPaH3UCTOPOB CBA3aHA C HCIIOIH30Ba-
HHEM TOHYAMIIKX IUIEHOK IU3JIEKTPHKA.
[Togo6Hble TWIEHKH MOTyT GBITh paspy-
IIIeHbl Jake HeOOMBIIMMH CTaATHYECKHU-
MH 3apAgaMH, KOTOpbIe BOSHHUKAIOT Ha
TeJle YeOBeKa. JTO MIPHHOCUT MAcCy He-
TIPUATHOCTEH NPU paboTe ¢ IOIEBBIMU
TpaHsucropamu. s Toro, 4robul nsbe-
»artb nospexxuennd, MOII-Tpansucropsr
OOBIYHO MOCTAB/IAIOT ¢ COEAMHEHHBIMU
BMECTE BBIBOJAMU B CIIELHAJIbHOM YIla-
KoBKe, Ocobble MepbI IPENOCTOPOKHOCTH
NPUHUMAIOTCS ITPY UX MOHTaXe (3a3eM-
NeHre pabo4ero HHCTPYMEHTA U 9€/I0BEKa
C MOMOILIBIO METAUIMYECKOro Opaciera Ha
3anscTbe M T. 1.). K cyacTbio, HoBeltinue
MOII-TpaH3HUCTOPBI TeNeph YaCTHIHO 3a-
UIHIIEHBI C IOMOIIBIO CTAOH/IMTPOHOB,
BK/IIOYEHHBIX BHYTPH TPaH3HCTOPA MEX-
Ty 3aTBOPOM M MCTOKOM.

Tem He MeHee, TIOTOKUTETbHbIE CBOMC-
TBa I10/IEBBIX TPAaH3HCTOPOB TAKOBbI, YTO
HMEHHO IMPOKOE UCTTo/Ib30Bane MOIT-
TPaH3MCTOPOB B MHTEIPAIbHBIX MHUKPO-
CX€MaX B CBOE BpeMs PeBOIOIMOHH3UPO-
BJIO BCIO LUQPPOBYIO 37IeKTPOHHUKY.

IIpodonscerue cnedyem

I'enpux Kapnpamies,
r. MockBa
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NoaroroBka nporpamMmm

ANA MUKPOKOHTpoONNIepoB cemencrea x51

B cpepe HUVISION-2

DaxTUYeCKU Telepb Mbl IPUCTYNIaeM K OT/IajiKe Halleil
nporpammbl. HaxxaTtue Ha kHOnNKy Build target BrI3oBeT 1mo-
siBJieHHe COOONIEHH B OKHe BBIBO/IA Ha puc. 1.

Build target ‘Target 71’

assembling Projectt.A51...
linking...

24,0 xdata =
0 Warning(s).

Program Size: data = 0 code = 76

“Pro01” - 0 Error(s),

Hanuuwme ommbok B mporpaMMe BbI30BET ITOsIBIEHHE CO00-
LIeHHi 00 oHIMOKaX B OKHE BBIBOMAA, IBOMHOM HIeTIOK MBIIII-
KO 110 JIF060MY M3 3THUX COOONIEHHI YCTAHOBUT CTPE/IKY-YKa-
3aTe/Ib HAITPOTHB CTPOKH ¢ olIHOKoi1 B pabodyeM OKHe.

Ha niepBbIX mopax OCHOBHBIMHU OHIMOKaMu OyoyT CHHTAKCH-
yeckue. 3ech norpebyercs BHUMaHHe U TeprieHre. Hakas Ha
3aktanky Books B OKHe IIpoexTa MBI ITOJIy4HM JOCTYII K CITpa-
BOYHON MHGOPMaLMH. [[BOMHO 111e/TY0K MBIIIBIO IO CTPOKE
Assembler/Utilities BoiBemeT Ha akpaH ¢aivr popmara pdf ¢
omucaHueM accembiepa. B HeM MOXKHO HaitTH HHPOPMAIHIO,
KOTOpas MO3BOJINT UCIIPAaBUTh ominbxu. Korna Bce ommnbku
6ynyT UCIIpaBjieHbl, cOOOIIeHNe B OKHE BBIBOJIA IO/IKHO CO-
OTBETCTBOBATh COOOITEHHIO, T0Ka3aHHOMY BBbIIIIE.

Jo cux mop Mbl paboTtanu ¢ TpeMA OKHaMM, Ha CaMOM
nesie OKOH 60JIbIlle, OMHAKO He BCe OHU ITOHANOOWINCh HaM
Ha JTaHHOM 9TarIle.

Hike mpuBoauTcs onMcaHue MeHo View H Project.

Ha puc. 4 nokasaHo MeHio View. OHO pasbuto Ha IATH
TPYIIL

B mepBoit rpynme yeTblpe KOMaHIbL:

e Status Bar mokaspIBaeT WIN CKPBIBAeT CTPOKY COCTOSHUA
(cTpoka B caMoit HIDKHEH YacTH 9KpaHa);

o File Toolbar moxaspIBaeT WiH CKpbIBaeT ITaHETb HHCTPY-
MeHTOB File (3TO BTOpas cBepxXy cTpoKa Ha 3KpaHe);

o Build Toolbar nokaspIBaeT WM CKpbIBaeT ITaHe b HHCTPY-
MEHTOB KOMIIOHOBIIHNKA (TPeThbsl CTPOKA CBEPXY);

e Debug Toolbar nokaspIBaeT win cKpbIBaeT IaHeIb HHC-
TPYMEHTOB OT/Iag4MKa. B HameM mpumepe oHa 6bl1a
3akpbITa. TemMa oTamuuka 6yneT packpbiTa B cleylomei
cTaThe.

Bo BTOpOIt rpynIe Tpu KOMaH/pl, BCe OHU Npony6/aMpoBa-

Hbl KHOITKaMH Ha MaHenu HHCTpyMeHToB File:

® Project Window moxasbIBaeT WM CKPBIBaeT OKHO IIPO-
exta (OKHO B JIEBOI BepXHeH YacTH 9KpaHa);

e Output Window mmoxassIBaeT WiH CKpbIBaeT OKHO BbIBOZIA
(OKHO B HIDKHEH 4YacTH 9KpaHa);

e Source Browser — OKHO HCXOHJHOT'O TEKCTaA.

B Tperseit rpynre neBsiTh KOMaHI, 00eCIIEYUBAIOIINX OT-
JIaIKy ITPOTPAMMBI B PeXXHMe CUMY/IIIUU. ITOT TeMa CIeny-
IOITIEeH CTAaThH.

B yerBeproit rpynne ogHa KomaHga. OHa obecrieynBaeT 06-
HOBJ/ICHHE OKHA OT/IAIKY BO BPeMs BBINO/IHEHHSA IIPOrPaMMBbl.

B nATol1 rpymnne g€ KOMaHOBbI:

o Work Book Mode mokaspiBaer OKHa B BHe KHIXKH.
ITOT peXXuM 1enecoo6pasHo UCIOAb30BaTh IIPU paspa-

Puc. 4

60TKe NTPOEKTOB, COCTOALIMX M3 HECKOJIbKHX MOJY/IeH,
15 yno6cTBa MepeKIioueHHsa MeXy HUMY;

e Options... — HACTPOWKH 1BETOB, MIPUDTOB, QYHKIHUI
penaxkTopa U T. I. C 9THM IIyHKTOM MBI YK€ YCITe/IH T103-
HaKOMHTbBCS.

CreyeT OTMETHTD XOPOIIYIO OPraHU3alHIO paboyero 1o
3KpaHa — C OJHOM CTOPOHBI, €CTh BCe HEOOXOIMMOe U OHO
oM PYKOH, C IPYTOil CTOPOHBI, 9KPaH He 3arpoMoXKzieH. Bee
OCHOBHbIe Haubosiee yroTpebiseMple KOMaH/IbI 1yOIMPOBaHbI
B BHJIe KHOIIOK Ha ITaHe/IM MHCTPYMEHTOB. KaXplil I10/1b30-
BaTeJIb JIETKO MOXKeT paboTaTh B cBoeM cTwie. [Iporpamma
3aIUITEHa OT HECAHKIIMOHHPOBAHHBIX HEHCTBHH, UHBIMH
CJIOBaMH, €C/IH MTPY HAKATUM Ha KHOIIKY PeaKLHUA OTCYTCTBY-
eT, 3HaYHUT OBUIO BBHINOJIHEHO HEBEPHOE NeHCTBHE.

Ha puc. 5 nokazano Menio Project. OHO pasjeneHo Ha
IATH TPYIIL

PaccMOTpuM OTH€/IbHBIE KOMAHIBL:

e New Progect... co3naeT HOBBIIT IPOEKT;

e Import pVISION-2 Project... uMnopTHpyeT NpoexkT M3

NIPENbIIYIIEH BEPCUMH;

e Open Project oTKkpbIBaeT paHee paspaboTaHHBIN NpoO-

eKT;

o Close Project 3akpbIBaeT ITPOEKT;

e Target, Groups, Files Bxmogaer ¢aivisl 1 rpynisl ¢paivioB

B ITPOEKT;
o Select Device for Target “Target 1’ — BbI6Op ycTpo¥icTBa
JUISL TIPOEKTa;



Puc. 5

e Option for Target ‘Target 1’ — H3MeHeHHe YCTaHOBOK
B IIPOEKTE;

e Clear Group and File Option — ynanenne ¢aitio u

rpyni ¢GaiioB U3 IIPOeKTa.

B 4eTBepTOil IpyIIile epedncasIOTCA pa3paboTaHHble MPO-
eKThI U obecriequBaeTca ObICTPBINA JOCTYII K HUM.

B 3axoueHHe JaHHOM CTaThU MPHUBOIUM TabaMIbl GYHK-
LUOHa/IbHBIX a/IbTEPHATHBHBIX KIABUII U KJIaBUIIl PEAAKTOPA,
HCTIOTb30BAHKME KOTOPBIX CO3IAeT YIOOCTBO U MPHATHOE Pa3HO-
obpasue B pabore uIs m0OHTeIEl IIOCTYYaTh 110 KJIaBHATYype.

OYHKIUOHA/IbHBIE K/IaBUIIH:

Ctrl+N — cospanue HoBoOro Qaitna;

Ctrl+O — oTkpbITHE CylIeCTBYOIErO (aiina;

Ctrl+P — me4aTh TeKyLIero TOKyMEHTa;

Ctrl+S — coxpaHeHHe TEKYIIero JOKYMEHTa;

F5 — mepexopn K ciaenyoliell TOYKe OCTaHOBY;

F7 — KOMOWIANUA U KOMIIOHOBKA ITPOEKTa;

Ctrl+F7 — xoMmmuasinus Tekyiiero daiia;

Alt+F7 — OTKpBITHE OKHA YCTAHOBOK IIPOEKTa.

CxemoTtexHuKa N2 6 - 1ioHb 2005

KnaBumn pegaxropa:

Ctrl+ A — BBIOOD BCETO TEKCTa;

Ctrl+C — xonmpoBaTh BbIGPAHHBIN TEKCT B Oydep 06-
MeHa;

Ctrl+F — mouck Tekcra;

Ctrl+H — 3aMeHa TeKcTa;

Ctrl+V — BcraBuTh TeKcT U3 6ydepa obmeHa;

Ctrl+X — BbIpesarp TekcT B 6ydep oOMeHa;

Ctrl+Y — momectuTh cTpoky B 6ydep ob6MeHa;

Ctrl+Z — oTmMmeHa BBOJIa;

Ctrl+[ — mmonck oTBeTHOM CKOOKH;

Shift+Ctrl+Z — oTMeHa ynajieHus;

Ctrl+Home — mepemeriieHHH Kypcopa B Hayalo CTPOKH;

Ctrl+End — mepeMerienre xypcopa B KoHel, ¢daiiia;

Ctrl+— — mepemerniieHne Kypcopa Ha OIHO CJI0BO BJIEBO;

Ctrl4+<— — mepeMeriieHHe Kypcopa Ha CJI0BO BIIPaBO;

Ctrl+F2 — ycTaHOBKa 3aK/1aIKU B TEKYIIYIO CTPOKY;

F2 — nepeMenienue Kypcopa K CJIeIyIOIIen 3aKIaaKe;

Shift+F2 — mepeMernieHHe Kypcopa K Ipelblayllen 3a-
KJIafIKe;

F3 — moucK ciefyronlero ¢1oBOCoOYeTaHUA;

Shift+F3 — mouck npeabIaylero c10BOCOYETAHUSA;

Ctrl+F3 — nouck cnoBa y Kypcopa.

NUTEPATYPA:

1. A. B. @pynse. Muxpokxonmpoaneper? Imo xe npocmo!
T. 1.— M.: OO0 «M]I Cxumen», 2002.

2. 3. Kacnep. IIpoepammuposarue Ha A3vike Accembrepa
ons muxpoxonmponnepos cemeticmea 18051, — M.: Topauas
nunus-Tenexom, 2004.

3. B. Opos. Accembnep. — C.-116: «ITumep», 2000.

4. www.keil.com

IIpodomxncenue cnedyem
Anpnpeit ColuKuH,

AHpgpeit MaMoHTOB,
r. MockBa

7-a MexxayHapoaHaa HayYHO-TeXHNYecKan KoH$pepeHUMA N BbiCTaBKa
«Undposan o6paborka curHanos n ee npumeHeHne — DSPA’2005»

16—18 mapTa 2005 r. B Mockse cocTosmch 7-1 MexnyHa-
pONHas HayqHO-TeXHHYeCKas KoH(pepeHHs 1 BhicTapKa «[[ud-
poBas 06paboTKa CHIHAIOB U ee MpuMeHenre — DSPA’2005»,
oprannsosaunble Poccuiickum HTOPOC umenu A. C. [Tommosa
u xommanueir AUTEX Ltd. coBmectso ¢ IEEE Signal Processing
Society, OtneneHreM HHPOPMATHKU, BEIYMCIUTEILHOM TEXHU-
ku U aproMatusanuu PAH, ®I'YIT HYM Paguo, UuactutyToM
panmuoTexHUKH U 3nekTponrku PAH, MucTHTyTOM TIpO6/EM
ynpasienus PAH, MHcTHTYTOM IIpO61eM mepesiauu HHpopMa-
nvu PAH, Poccuiickoit cexupmeit IEEE. B pa6ote xoHdepeHMu
M BBICTaBKH [IPUHSIH ydacTHe 6oee 1300 YenoBex.

Ha xondepernium 6pu10 3acTyiano 177 10KIagoB, MO MaTe-
puanaM KOTopsix H3nanbl Tpynsl KoHdepeHMH B ByX TOMax
HA PYCCKOM M aHIVIMICKOM SI3bIKaX OOIIMM 06beMoM 536 cTp.

Pa6ora KondepeHiyuu npoxoauia 1o JecATH CEKIIHAM.

Opuospemenno ¢ Koudepenuueit xommanueir AUTEX
Ltd. 6pi1a oprann3oBaHa BbicTaBka HOBBIX MHGOPMALMOH-
HBIX TEXHOJIOTHI PeaTbHOTO BPEMEHHM M MHCTPYMEHTa/IbHbBIX
cpencte L1OC.

B pa6ote BricraBku npussuiu yyacrue AUTEX Ltd., «AnbTep-
HatuB ComomntHs AibT-Cr, OO0 «AnbTOHMKaA», benopycckuit
rocynapcTBeHHbI yHUBepcHTeT, 3A0 «MHCTpyMeHTaIbHbIE
cucremsi», UITY PAH, «Kommam, «JI-Kapm», OO0 «Jlabopa-
Topus aBToMaTH3UpoBaHHbIX crcTeM (AC)», HTL «Monyns»,

M3AU (TY) — Kadeapa anexrpodusuxy, PCB Technology,
00O MHTIL] «PaanosnekTpoHHbie HHPOPMAIIHOHHBIE CHCTE-
MbI», OO0 «Pactp Texuonomxu», PHTOPIC um. A. C. oro-
Ba, OO0 HITO «Pocta», 3AO «Ckax MuxuaupuHr Tenekomy,
«IJentp ALIT», TYIT HIIL «3nBuc», 3AO «In1eKTpOHHBIE
TEXHOJIOTMU MU MeTposioTudeckue cucteMbl — 39T».

B nuu padorer Koxdeperuuu 1 BricTaBku cocTosn0ch 15
CeMMHApPOB IO HOBBIM paspaboTkam B obnactu DSP, B Tom
ancie upmbl cemuHap Analog Devices Inc coBmecTHO ¢
AUTEX Ltd «CuraaapHble IPO1ECCOPDI, MUKPOKOHTPOJUIEPHI,
mporpaMMHOe obecriedeHne 1 OT/Iafio4HbIe cpefcTBa Analog
Devices». 9T ceMuHapbl oceTwIH 0Koj10 800 deoBeK.

Mudopmannonuyo nomepxxy Kondepennun u Boicras-
KM 06ecrednuBany XypHaIbl: «[JaTYUKU U CUCTeMbD», «KoM-
TTOHEHTHI U TEXHOJOIUM», «PamHoTexHUKa», «CoBpeMeHHaA
3/IEKTPOHHKA», «CxeMOTeXHUKa», «HIT: PaspaboTku B 3jieK-
TpoHHKe», « [udposas 06paboTka curaanos», «Chip News»,
«nexrponuka: HTb», «J/1eKTpOHHBIE KOMIIOHEHTbI», «JNIEK-
TPOCBA3H»; M3naTenpctBa: «[opadas nunus — Texexom»,
WTIl «Mo6buipHble KOMMYHHKAIMH».

Cnenywowue Kondepenuus u BricTaBka DSPA’2006 co-
croatca B mapre 2006 r. B Mockse B 3ganuu MIIY PAH.
Crnegnure 3a oObABJIEHUAMH Ha caliTax www.autex.ru u
www.dspa.ru.
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KomMmnblotep —

N3mMepuTesNibHbIN KOMIMJIEKC

TECTOBbIM KOMNAKT-BNCK

MpI paccMoTpeny psifi TPOrpamMM st
reHepUpPOBaHHA CUTHAJIOB 3ByKOBOI Yac-
TOTBI, HAYUWTUCH COXPAHATDb 3TH CUTHA/TBI
B ¢aivtax. LlenecoobpasHo sanucats aTH
¢ajuibl Ha KOMIaKT-TUCK. B aTOM CrTydae
B KayecTBe MCTOYHHMKA CHTHAIa MOXKET
BBICTYIIHTh HE TOJIBKO KOMIIBIOTED, HO
Y IIPOUTPBIBATE/Ib KOMIAKT-TUCKOB, KaK
CTalIMOHAPHBII, TaK M MaIOrabapUTHBIN
MepeHOCHOH. TecTOBBIH KOMITAKT-IHCK
MO>KeT HalTH IIpMMeHeHHe JUis IIPOBepKU
pangHoanmapaTypsl, Kak ¢ IIOMOIIbIO HU3-
MepHTe/IbHBIX TPHOOPOB, TaK U Ha CIYX,
YTO HepeIKo OKasbIBaeTcs BakHee. Ha-
TIpHUMep, TIPH ITOKYIIKe HOBOH aIlrapary-
PBI IMCK MO>KHO B3ATh € cO60F1 B MarasuH
Y ITOTIPOCHTH ITPOJIABIIA BKIIOYHTS er0. B
CaMOM JieJie, JayKe €C/IN Y BaC eCTb CaMble
COBepIIIeHHbIE M3MEPHUTe/IbHBIE ITPHOO-
PBI, BpAN JIM BaM Pa3peliaT IPHHECTH,
MIONK/IIOYHUTD U BBIITOJIHUTD M3MEPEHHUA.
Her npsMo#i cBA3H MEX/y TEXHHYECKH-
MH XapaKTepUCTHKAMH allllapaTypsl U ee
cy6beKTUBHBIM KadecTBOM. }3BecTHO,
YTO JTaMITOBas aIlllapaTypa MOXKeT UMeTh
HECKOJIbKO TIPOIICHTOB He/ITHMHEHBIX HC-
KKE€HHH, a TPaH3HUCTOPHAs Ha HECKO/IBKO
MIOPANKOB MEHbIIIE, TPH 3TOM HEPEIKO
Ha CIyX JIaMIIOBasl aIaparypa 3BY4HUT
myyqire. ITOT GeHOMEH MOXKHO 00Bbsc-
HHUTb TeM, 4YTO Y JIAMIIOBOJ aNIIapaTypbl
YHC/I0 TAPMOHHUK [Be WIU TPH, OCTA/IbHbIE
IpeHe6peXXxMO MaJIbl, TOTIA KaK Y TPaH-
3HCTOPHOM alllapaTypbl UX MOXeET ObITh
6o0sipliIe mecATH, a TAPMOHMKH BBICHINX
MOPSA/IKOB TOPa3io 3aMeTHee ¥ HelpUAT-
Hee. BMecTe ¢ TeM 3KCHepTHI 10 CHUX IIOP
He TIPUIIUIM K eIMHOMY MHEHHIO, II09eMy
OIHa aIrapaTypa 3BYYMT JXHBO M IIPH-
ATHO, a Jipyrad c Takoi xe AYX mepTBO
Y HEBBIPAsUTE/IbHO, IT0YEMY Ha JIOPOTOi
TeXHUKe MOXXHO YC/IBILIATDh KK/IBIH HHC-
TPYMEHT, K&XIOT0 MCIOTHUTE/IA, a Ha TaK
Ha3bIBAEMbBIX MY3bIKA/IbHBIX IEHTPAX 3BY-
KOBOJ1 06pa3 pa3sMbIT, 3BYK BSUIbLIT H He-
BbIpasuTenbHbI. [loaTOMY >XenarenbHO
3anHcaTh KaK XKHBYIO MY3bIKY Ul BbISB-
JICHUSI HEeMOCTATKOB, TaK U HCIIBITATe/Ib-
Hble CUTHAIBI J/I1 TOTO, YTOOBI MOXKHO
6bUIO 3TH HENOCTATKUA OOBACHUTS.

3anuceiBaTh 6yneM TOJIBKO B CTaH-
napTHOM (popMaTe My3BIKUTbHBIX KOM-
makT-guckoB CDDA, He 6yneM 3amu-
ChIBaTh CXKaTble (POPMaThI, TaKHe KaK
MP3, WMA u T. 1. Bce oHM BHOCAT cBou
HCKa)KeHHA, KOTOPbIe MBI IIOCTapaeMcst

MHUHHUMH3UPOBATh, KPOMeE TOTO, NTEKO
He BCe ITPOMTPBIBATE/IM KOMIIAKT-IHC-
KOB TMIOHUMAIOT 3TH (HOPMATHI.

CopepxaHue TecToBOro AUCKa

BanieMy BHMMaHHIO IIpeljiaraeTcs
BCErO JIMIIb ONMH M3 BapHMaHTOB. Kak
ITOKa3bIBaeT IIPAaKTHKa, Ipolie H3Me-
HUTb TOTOBBII IIPOEKT, YeM CO3/1aBaTh
cBoit ¢ HynA. ComeprkaHue TUCKa 3aBU-
CUT OT IIOCTABJICHHBIX 3a/1a4, II03TOMY
npuBeieM 6osiee-MeHee YHUBEPCATbHBIN
BapHaHT. B Hauase KaXX/0TO Tpeka xe-
JIaTeIbHO 3aITHCATh T'OI0COBOE Co0b11Ie-
HHE O COJIeP’KAaHMHU TPEKa M ero Ha3Ha-
yeHuu. Hampumep, mis nepporo tpeka
MOXKHO 3aITMCaTh «TPeK OJIMH, ITPOBEPKa
IIPaBUIbHOCTH KaHAIOB, CHa4YajIa JIeBbIIA
KaHaJl, 3aTeM IIpaBbIi KaHaI». MoxXHO
3TOTO He JIeNaTh, HO TOT/a 06s513aTe/IbHO
HaJIo Clie/laTh B IMCbMEHHOM BHIE MO -
pobHOE oIHcaHue KaXKIOro TpeKa.

Tpek 1. Uneuntudukauus xaHaioB.
Mo>xHO 3anncaTh /IF000i My3bIKaTbHBIN
OTPBIBOK, >Ke/IaTe/IbHO C HIMPOKOMOJIOC-
HBIM CHTHasI0M. B 3ByKOBOM pepakrTope,
Harpumep, Sound Forge, ¢ Havaa o ce-
PeIMHbI OTPBIBKA HA/I0 yOA/IMTh CHaYya/Ia
IIpaBbIIi KaHaJI, 3aTeM JieBbIi. Eciu ecTb
T0JIOCOBOE cOOOIIIeHHE /I TOTO TPeKa,
Hago BCTaBUTH €TO Iepel] BHIOPaHHBIM
MY3bIKaJIbHBIM OTPBIBKOM. BMecTO My-
3BIKH MO>KHO 3aIIMCaTh IIPOHU3BOJIbHBIN
CHUTHaJI TeHepaTopa, Jiydlle M3 Cpel-
He4YacTOTHOTO auanasoHa. Pesynprar
HA[0 COXPaHMUTH B ail M Ha3BaTh €ro
trekO1l.wav. Crenyroiiye TpeKH MOTYT
uMeTs umeHa trek02.wav, trek03.wav u
T. 0. PekoMeHnyeMass IIpoOmO/KUTE/Ib-
HOCTb IIEPBOTO TPEKa — OKOJIO 1 MHH.

Tpek 2. ®asupoBka KaHa/I0B. MOKHO
HCIIO/Ib30BAaTh MY3bIKAIbHBIA OTPBIBOK
¢ 6opLLION mOJIell HU3KHMX 4acToT, Ha-
npuMep, 3anuch 6apabanos. Ecmu da-
3UPOBKa 3BYKOBOTO TPaKTa BBIITO/IHEHA
HEIIPaBU/IbHO, MPH YCTaHOBKE aKyCTH-
YECKHX CHCTeM PAIOM JPYT C OPYyroM
6yner HabMIOIATHCA pe3KOe CHIKEHHE
3BYKOBOTO [1aBJICHMA Ha HU3KHX Yac-
ToTaXx. MOXHO 3anucaTh TakXKe CHHY-
COMIANBbHBIN CHTHAJI YaCTOTOH OKOJIO
100 Tu. Pexomennayemas OaMTe/Nb-
HOCTb — OKOJIO 1 MHH.

Tpek 3. MysblKaipHBIN (DparMeHT.
JamMch BOKajJa MO CBOeMy BKycy. Jlns
MY3BIKUIbHBIX TE€CTOBBIX 3aIlMCcel PeKo-
MeHJIyeTcsl BIOMPaTh OTPBIBKU XOPOLLIO

3HAKOMBIX M JTIOOMMBIX ITPOU3BEIEeHUIH
BBICOKOTO KadecTBa. B aToM ciydae npu
MPOCIYIIIMBaHUH MOXKHO OBICTpee U jierde
OLICHUTD IPOBEPAEMYIO alaparypy. Ecin
B MarasyHe WIH CJIOHE BaM IIPe/IIOXKAT
HE3HAKOMYIO 3aIIHCh, BEPOATHOCTD HETIpa-
BWIBHOI OIIeHKH Oy[eT BecbMa BBICOKOIA,
a Henoctatku Oymyr oOHapy>XeHbI yKe
JIoMa ITocjie MPHOOpeTeHN anmapaTypsl,
KaK CIYYWIOCh € aBTOPOM 3THX CTPOK.
PekoMeHIyeMasi JUTUTEILHOCTh KaXK/IOTO
MY3bIKQIBHOTO (PparMeHTa COCTaB/ISET
HECKOJIbKO MHHYT.

Tpexk 4. MyssikanpHbIi PpparMeHr. 3a-
NHCh ¢ 6OJIBIINM COflep>KaHHeM HU3KHX
YaCTOT — OpraHHasA MY3bIKa, 60JIBIION
6apaban, xoutpabac. [lyns Bcex My3bl-
K/IbHBIX PParMeHTOB PEKOMEHIYIOTCA
«KHBBIC» UHCTPYMEHTBI, T. K. 4e/ioBedec-
KO€ yXO TOpasmo y4ille YyBCTBUTE/IbHEE
K MCKa>K€HHAM HATyPAJIbHBIX 3BYKOB,
4eM CHHTEe3HUPOBAHHBIX 3T€KTPOHUKOM.
Jns cpaBHEHHS MOXXHO IIPHBECTH Ta-
KO¥ IIpUMep — OLICHHUTD ITPaBHIbHOCTD
[[BETOTEpenayH TeJIeBU30pa WIH MOHH-
TOpA 110 HAPHCOBAHHOMY MY/IbTHHIBMY
MpaKTHYeCKH HEBO3MOXKHO, IT0 H306pa-
JKEHHUIO 4e/IOBEYeCKHUX JIMI, OCOOEHHO
JIETCKUX — JIETKO.

Tpek 5. My3sIKa/JIbHBIN QparMeHT.
3anMch aKyCTHYECKOH THTaPBhL.

Tpek 6. My3sbikanpHbiil QpparMeHT.
3anuch AyXOBBIX MY3bIK&TBHBIX HHCTPY-
MEHTOB.

Tpek 7. MysbikaibHblit (PparMeHT.
3anucey poprenuaHo.

Tpex 8. My3bIkaipHBIIT (pParMeHT.
OpxectpoBsle 3anucu. PekoMeHnyeTcs
3aIHCh GOJILHIOrO CUMPOHUIECKOTO Op-
KecTpa U3-3a I/TyOOKOTo TMHAMHYECKOTO
IuanasoHa, 60/IbIIOTO YMCIa U Pa3HoO-
obpasus caMux MHCTpyMeHTOB. Cy6nb-
eKTHBHO OKa3aJIoch, YTO 4eM OoJiblire
HHCTPYMEHTOB 3BY4YaT OJHOBPEMEHHO,
TeM C/I0>KHee 3amaya i BOCIIPOU3BO-
IOALIEA anmnapaTyphi.

Tpex 9. My3bIKanbpHBIII QparMeHT.
JJIeKTPOHHAs1 MY3bIKa ¢ OOM/IHEM HM3-
KHX ¥ BBICOKHX 4acTOT. [[e/10 B TOM, 4TO
aKycTH4YecKas 9Heprus eCTeCTBEHHBIX
NPUPOHBIX 3BYKOB M MY3bIKaIbHBIX
HHCTPYMEHTOB Oc/iabeBaeT Ha BePXHUX
yactoTaxX. i 3/IeKTPOHHON MY3BIKH
TAKMX OTPAaHUYEHUII HE CylLIecTBYeT.
Oco6eHHO YYBCTBUTEIBHO K TAKHM IIe-
perpysKaM aKyCTHYeCKoe 3BeHO 3BYKO-
BOCIPOM3BOMAIIETO TPaKTa.

Tpek 10. Obmas onenka aKyctudec-
KHX M3JIy4yaTesieil B KOHKPETHOM IIUMe-
meryd. Pososbrit nryM ¢ yposaeM -20 ob.
PexoMenyeMas [UTMTE/IBHOCTh — OKOJIO
1 MuH.

Tpexkn 11—13 pexoMmeHnyroTca 1is
OLIEHKH Ka4eCTBa aKyCTUYeCKHX CHCTeM



C YY€TOM aKYCTUMKHM NomeleHus. Bos-
MOXXHO NpPUMEHEHUE U3MEPUTENbHBIX
MHKpOQOHOB HpU UX Hatuyuu. Ms-
3a Y3KUX KU OCTPBIX JIOKa/JbHBIX ITHKOB
AYX, KOTOpbIe CIJIaXUBAIOTCA CIIyXO-
BBIM aNliapaToM, HO He CTJIaKUBAIOTCSA
MHKpPO(OHOM, MPUHSITO UCNIONIb30BATH
CUTHA/Ibl KAvalOIIIMXCA 4acTOT B OHUa-
nasoHe 1/3 okTaBbl, YpOBEHb CHUTHajA
[IpU 3TOM ycpepHsAercA. B onmcanuun
TPEKOB IIPUBEJEHA TONABKO HEHTpaib-
Hasl 4acTOTa, ypoBeHb curHaza —-20 gb.
Pexomenpyemas 1JINT€IbHOCTD KaXKIoM
gacToTHO! mmocbaku 10...20 c. 3xech
U Jlajiee IIPU 3aIllUCH Ha OJIHOM TpeKe
HECKOJIbKUX CUTHAJI0B MEXXIy HUMHU pe-
KOMeHayeTcs maysa 3...5 c.

Tpek 11. Onenka cabBydepos 1 HU3KO-
9aCTOTHOT'O 3B€HAa aKYCTUYECKUX CHCTEM.
Cpeanne 9actorst — 200; 160; 125; 100;
80; 63; 50; 40; 31; 25; 20; 16 I'L.

Tpek 12. OneHka cpegHe4acTOTHOTO
3B€Ha aKycTH4eckux cucreM. CpemHue
qacTtoThl — 2000; 1600; 1250; 1000; 800;
630; 500; 400; 315; 250 I'u.

Tpek 13. OneHka BbICOKOYaCTOTHOTO
3B€HA aKyCTHMYECKHX cucTeM. CpemHue
yacToThl — 20; 16; 12,5; 10; 8; 6,3; 5; 4;
3,15; 2,5 xI'n.

Tpex 14. [Tposepxa AUX npourpsipa-
resert CD, MarHUTOMOHOB, yCH/INTe/IeH
u T. . CUHyCOUIa/IbHBIE CUTHAJIBI, pe-
KOMEHyeMas JIMTEIbHOCTb KaXK/10TO
yacTOTHOro curiana — 10...20 ¢. Cur-
Haibl ¢ ypoBHeM -20 nb u 4yacroramu
16, 20, 25, 31, 40, 50, 63, 80, 100, 125,
160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250, 1600,2000, 2500, 3150, 4000,
5000, 6300, 8000, 10000, 12500, 14000,
16000, 18000, 20000 I'.

Tpex 15. IIpoeepka uHTepMOny-
JAANUOHHBIX HcKaKeHUM. CHIHaAbI
c ypoBHeM O nb u vactotamu 19 u
20 x['u, sanmcanHbBIe OTHOBPEMEHHO.

Hano emie pas mogq4epKHyTh, 4TO 3TOT
CUTH&JI, TIOJIAHHBII Ha YCWINTe/Ib IIPU
OOJIPIION MOLIHOCTH, MOXXET BBIBECTH
U3 CTPOA BBICOKOYACTOTHbIE MU3/yda-
Tenn. TeM He MeHee, OH Ype3BbIYaitHO
yno6eH — MO>KHO OBICTPO OLIEHUTH Ka-
4eCcTBO anmaparypsl 6e3 usMepureb-
Horo obopynoBanusa. Eciau ciaplurHa
pasHocTHas vacrora 1 xI'u, aro rioxo,
HeT — OTJIMYHO. 31eCh HAIO0 CenaTh
MajIeHbKYI0 OTrOBOPKY. Eciu xadecTBo
[IpOBEPAEMOTO TpaKTa He IUIOXOe€, a
O4YeHb IJIoXoe M 9actoThl 19 u 20 xI'ig
BOBCE HE IIPOXOJAT 4Yepe3 Hero, pa3Ho-
CTHYIO YaCTOTy MbI TOXK€ HE YC/IBILINM,
HO Y>Ke IO IPYTOIi NpUYHHE.

3anucb GpannoB Ha KOMNaKT-AUCK
I/ITaK, MBI HO}Iy‘II/IHI/I Ha >KE€CTKOM
[IMCKe KOMITbIoTepa aiiibl, HapUMep,
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trekO1l.wav... trek15.wav. Jis ux npen-
BapPUTE/IBHOTO TPOCMOTPa 1 06paboTku
(BBemeHHe I1ay3, BCTABKa 'OJIOCOBBIX CO-
OOUIEHHI U T. N.) PEKOMEHIYETCA HC-
I10/Ib30BaTh 3BYKOBOI pemakTop Sound
Forge. 3anuch TpexoB Ha KOMITAKT-IUCK
PEeKOMEeH/IyeTCs IIPOU3BONUTD IIPH IIO-
Mowmu nporpammbl Nero. [{na Tpe-
HUPOBKH U IPOBEPKH ITPaBHWIbHOCTH
3alIHCH MOXKHO BOCIIO/Ib30BAThCA epe-
3anuceiBaeMbIM HocuTeneM CD-RW, Ho
Vil OKOHYATe/IbHOM peNaKlHH Jydllie
HCII0/Ib30BaTh OJHOPA30BbIN HOCHUTETh
CD-R. [Ieiro B ToM, 9T0 aucku CD-RW
HOPMa/IbHO CYMTBIBAIOTCHA HE BCEMH
MIPOUTPBIBATE/IAMH, 32 CUeT JOIOJHHU-
Te/BHBIX TEXHOJOTUYECKHUX C/I0eB KO-
aPUIHEHT UX OTPOKEHHUS HIDKE, YeM
y CD-R, 1 xauecTBO BOCIIPOM3BENEHUA
TAK)XXe MOXeET OBbITh XYKe.

[Tocne obpaboTku GaiioB 3arryckaeM
nporpaMmy Nero, BBIOHpaeM pexXum 3arm-
cu 3Byk—Crenathb audio CD (puc. 25).

B orxpsiBHIEMCS OKHE HalO OTKPBITh
Kataior ¢ (paifiamMy, LIe/IKHYB IIPaBOM
KHOIIKOM MBIIIY B IIPAaBOM OKHE BBbI-
6paTh onIuIo BeiieTUTh BCe U mepeHec-
TH MBIIIBIO BCE BBIEe/eHHbIe DaiIbl B
neBoe OKHO (puc. 26).

3ateM BbIOpaTh Pexopnep—3anucaTth
npoeKT— I Ipoxxur. [Tuck 6yaer sanucaH.
B Toi1 e npoipamme Nero MOKHO crie-
NaTh KPAaCHBYIO OOJIOXKKY /I BAlllero
AMCKa.

B onHoOM cTaTthe HeMb3s 1aXke KpaTKo
PaccMOTPETh BCE BO3SMOXXHOCTH IIPUMe-
HEHMA KOMITBIOTEPOB /ISl UBMEPEHUN U
HaCTPOMKM pajHoanmaparypst. Yucio
IIPOrpaMM M UX BO3MOJKHOCTM Herpe-
PBIBHO BO3pacTaloT. HoBble coBpemeH-
Hbl€ HMJIEM U IIPOTPaMMBbl Bbl BCEra
MOXKeTe HalTH B I7106a/TbHOM KOMITbIO-
TepHOM ceTH VHTEpHET.

Cepreii benos,
r. Mocksa
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F3PaAKTMKA

Mpubop

ONA SNEeKTPONYHKTYPbI

Mpu6op no3sonsem HAUMU akynyHKMypHyt MoyKy u OugzHocmupo-
80Mb €e COCMOAHUE NO MPeM hpU3HAKAM, @ MAakKxe npo8oouMsb 3/1eKm-
pomepanulo, He npepbleds HabodeHus 3a ee cocmosHueM. CosmeleHue
duazHOCMUKU U mepanuu onpedenuso HassaHue npubopa — «JuaTeps.

BTOPY HEeHM3BECTHBI (pU3HOTEPa-
IeBTUYECKHE anmnaparhbi, COBMe-
‘L[IaIOH_IHe BO BPEMEHH BO31eM-
CTBHE M alMapaTypHoe Hab/oeHue 3a
COCTOSIHMEM ManyueHTa, YTO, OJAHAKO,
BeCbMa >KE€/IaTeTbHO, MOCKOJIbKY He-
penko pHU3HOIpOenyPhl AeNAI0TCA C
HeOOIbIION IIepelO3HPOBKOH, H3-3a
Yero BO3HHMKAIOT BpeMeHHbIe 060CT-
peHMs B Hadaje jedeHHs (Bpad, Kak
IIpaBWIO, NpEeNyNpexnaeT 06 3Tom), a
IpoLecc BBHI3IOPOBIEHUA HECKOIBKO
3aTATUBAETCA.

[Touck ¥ oIpene/ieHHe COCTOSAHHSA
6uo10THYecKH akTUBHOM ToukH (DAT)
NPOBOIUTCA IO IBYM €€ 3/IEKTPHYECKUM
XapaKTEPUCTHKAM — CONPOTUBJIEHHIO U
HanpspKeHuio. JlybiaMpoBanue pHU3Ha-
KOB ITOBBIILIAET JOCTOBEPHOCTD UIEHTH-
dbukannu BAT. Munnkanus aTux napa-
MeTPOB ITPOM3BOIMTCS IO U3MEHEHHUIO
TOHA 3BYKOBOTO CHTHaja (JUIA COIpPO-
THBJICHHSA) U MO OTKJIOHEHHUIO CTPE/IKH
MMKpOaMIlepMeTpa (1A HaIPSKEHNsA).
TepameBTHYECKHE HMITY/IbCHl MMEIOT
bopMy, HCIT0/Ib3YeMYIO B 3aPYOEKHBIX U
OTe4YeCTBEHHBIX [TOPTATUBHBIX allNapa-
Tax TAKOTO >Ke Ha3HadeHUA (Hampumep,
«Perseu», «49HC»). IlpenycMoTpena
pery/IMpoBKa IO 4YacTOTe C/leNOBaHHA
HMMITy/IbCOB M MX MOLIHOCTH. Cxema
npubopa npuBeneHa Ha puc. 1.

«MsoMuHKa» mpubopa — B €ro aM-
arHOCTHYECKO YacTH. My/IbTHBHOPATOP
Ha DDI1.1 u DD1.2 aBngerca MHUKpO-

R10 75« R131,5M

c4
l:)[)2‘20,01 5 MK

K ebiB. 14 DD1, DD2 1
cs,| vps | SB!
C5 10 GB1

MOIIHBIM MCTOYHHMKOM JIHArHOCTHYEC-
KOTO HAIPSKEHHS, €r0 4aCTOTa 3aBUCUT
OT COTIPOTHB/ICHHS MEX[Y €r0 BXOJaMH
1, 2 u 5, 6. YacToTa My/JIbTUBHOPATO-
pa KOHTPOJIMPYETCs C MOMOUIBIO Te-
nedounoro kancwons BF1. MsMmenenue
BE/IMYMHbBI U TTOJITPHOCTH HaIIPsDKEHUA
MeXy 3THMH XK€ BXOJaMH MeHseT
CKBa)KHOCTh TeHEPHPYEMBIX UMIITY/IbCOB,
410 (QUKCHPYeTCs MHMKpPOaMIlepMeT-
poMm PAl. ITapadasHpiit BbIXOH Uepes
nemndupywomue paspasku Ha DDI1.3
u DD1.4 no3BonsieT NOIy4YUTH ABYIO-
JISpHOe HaINpsDhKeHHe, MOCTyHawIee Ha
muKpoamiiepmetp. Juoasr VD3 u VD4
COBMECTHO ¢ pesucTtopoM R9 sainmina-
IOT €r0 OT MePerpys3KH M Ae/IaioT KTy
KBasWIorapuMUIeCKOM, YTO paclluu-
pAET Mpepen U3MepeHHil 6e3 BBeleHN
IOITO/IHUTENBHOTO TTePEKII0YaTeIs.
TepameBTHYecKas 4YacTh pelleHa
TpagULIHOHHO. Ha ajieMeHTax DD2.1...
DD2.3 cobpa# MyIbTHBHOpPATOp C IIe-
pecTpOMKOH YacTOTHl B [HMalla30HE
npumepuo 2 I'n...2 kI'm. MonixocTs
HMITY/IbCOB 3aBHCHT OT TOKa, IMOCTyNa-
IOIIEr0 B MEPBHYHYIO OOMOTKY TpaHC-
¢dopmaropa T1. ITOT TOK perynmupyercs
C IIOMOIIBIO TIEPEMEHHOTO PE3HCTOPa
R14, KOTOpBIT BMECTE C KOHAEHCATOPOM
C4 o6pasyet quddepeHIUPYIOLLYIO 1ie-
MOYKY, OIPEAeIAIYI0 IUTENbHOCTD
UMITY/IbCa. BHICOKOOMHBIH MMOPOTOBBIN
xackag Ha DD2.4 paboTtaer Ha ycHWIHUTe/Ib
TOKa, BBITIOTHEHHBIN Ha TPaH3UCTOpax

+
=
MK==10r =
e ot T | T
1.1c8
R16 200 mx
300 y7o EI‘IOB
KT815A |01 w

R4 13k VD2
KC162A

R6 300 k
Puc. 1

VT1, VT2, KOTOPBIi HarpyK€H Ha Iep-
BU4Hyl0 00MOTKy I Tparchopmaropa
T1 ¢ xoadpdunueHTOM TpaHCPOPMaUU
7...15. Bropuunasa obmorka II aroro
TpaHchopMaTopa BKIKOYEHA IOCIENO-
BaTe/IbHO B LI€Tb ITAIMEHTa Ha BXO[e
JIMaTHOCTHYECKOi YacTH mpubopa. Pe-
suctop R4 B aTO Xe wpenmu cMmsrdaer
«KTYdecTb» OLIYLIEHHA OT ae4ebHbIX
HMMITY/IbCOB.

JleueGHBIN HMITY/IbC Ha aKTHBHOM
anekTpone («AKT.») DBYHOJAPHBIA OT-
HOCHTE/IbHO ITaCCMBHOTO 3/IEKTPOJA
(«ITacc.»). OH COCTOMT M3 IIOJIOXKH-
TeIBHOTO OJIM3KOTO K IIPAMOYTO/IBHOMY
MMITY/IbCA H OCTPOTO OTPHIATE/IBHOTO
HMITy/IbCa CAMOMHIYKIIMH, CTIA/IAI0LIETO
o 3KcrnoHeHTe. OrpaHuYeHHne IHOLOM
HMITY/IbCA TOKA XOTA M MCIOJIb3YeTCs B
HEKOTOPBIX allllapaTax, HO BO3[ENUCTBUE
MOJTy9aeTCs C/IMIIIKOM «KeCTKUM» M3-32
nomspusanyu bAT. ITockonbKy BbIXO-
HO¥ UMITY/IbC HE COIEP>KMUT IIOCTOSHHON
COCTaBJIAIIEH, TO IOjiada ed4e6HOro
HAMpsKEeHHS Ha BXOJ U3MEPHUTENbHON
4aCTH YCTPOJICTBA BeCbMa YMEPEHHO Ha-
py1aeT ee 6aTaHCHPOBKY, ITO3BOJIsAs ON1-
HOBPEMEHHO OTC/IEeKXHBATh M IHATHOC-
TUYECKHE IIEKTPUIECKHE MTAPAMETPHI.
Tak yoaoch COBMECTHTD TEPAINHUIO IIPH
ONHOBPEMEHHOM HENPEPHIBHOW NHa-
rHocTHKe cocTosiHuA BAT.

B ycTpoiicTBe MCIIONIB3YeTCs BBIXOJI-
HO# TpaHchOpMaTOp OT Majnoraba-
PUTHOTO TPAH3MCTOPHOTO NMPHEMHHUKA
«Cokony», «Cenra», « AIBIUHUCT». ETO
napaMeTpsl He KPUTHYHBI, MOCKOJIbKY
MX OTK/JIOHEHHE JIETKO KOMIIEHCHPY-
eTcA Npu Hajlagke mpubopa. B aBTo-
PCKOM BapuaHTe i TpaHcopmMaTopa
ucroab3oBaH Maraurtonposon I6Xx6.
O6Mmortka I comepxut 50 BUTKOB IIpO-
pona 0,41 mMm, obmoTka Il comepxuT
700 ButkoB mpopoma 0,12 mm. Ecin
IIpUMeHseTCs. TOTOBBIN TpaHcPoOpMa-
TOp M M3BECTHBI €r0 MOTOYHbIE NaH-
Hble, 11€/IeCO00PasHO YMEHBIIIUTD YUC/IO
BUTKOB B €T0 HU3KOBOJIbTHON 0OMOTKE
mo monydeHHs KoaddHilMeHTa TpaHc-
dopmanyu 10...15 (aTa 06MOTKA, KakK
IIPaBWIO, HAXOAMTCA CHAPYXKH, TIO3TOMY
OTMOTaTh BUTKH MOXKHO Iaxke 6e3 pas-
6OPKH MarHMTOIIPOBOJA).

B kauectBe Muxkpoamnepmerpa PAI
HCIIONb30BaH WMHIMKATOp 3aIllMCH OT
TPaH3UCTOPHOTO MarHuTodoHa M476/2
C TOKOM TIOJIHOTO OTKIOHeHHs 200 MKA
u corpotusjienreM 100 OM. Ouudpos-
Ka LIKa/IbI He TpebyeTcs, IIOCKOIbKY CO-
CTOAHHME AaKTHUBHOH TOYKH IIOCTOAHHO
«II/1aBaeT» B TeYeHHe HECKOJbKHUX dYa-
COB JIaXKe Y OJTHOTO M TOrO K€ 4YejioBe-
Ka, I03TOMY BBIIETUTD «60/1bHYI0» BAT
MOJKHO JIMIIIb TIPY CPABHEHHUH €€ Iapa-



METPOB C TapaMeTpaMu HEUTPAIbHBIX
TO4eK. MOXXHO HCII0/Ib30BaTh 11060
MHUKpOaMIlepMeTp ¢ TOKOM IIOTHOTO
otkoHeHus 30...1000 MKA.

BF1 — rtenedonnsiit xancions BTM
OT C/IyXOBBIX anmnapatoB. [logodmer
IpaKTHYeCKH /1I060i1 TenedoH.

Muxkpocxemst DD1 u DD2 — no6sie
u3 cepuii K561 nm K564, B koTophix
COIEPXKUTCS JOCTATOYHOE YUCIO MHBEP-
TopoB. Tpansucropst VI'1 u VI2 — ji0-
Oble KpeMHHeEBble TPAH3UCTOPHI MAIOMN
U CpefHell MOIIHOCTH COOTBETCTBYIO-
11eA CTPYKTYPBHI.

Bce nocrosiHHBIE pesucTopsl — Mmobble
ManoMouuasie (0,125 wim 0,25 Br).

s 6o/ee MIaBHOTO peryaMpoBa-
HHMA TepeMeHHble pe3sucTopbl R13 u
R14 xematenpHO B3ATH C HEIUHEH-
HBIMHM XapakTepuctukamu: R13 — ¢
norapuPMUIeCcKON XapaKTepUCTUKOM
tuna b (o6ecneunt yckopeHue peryiu-
POBKM Ha HM3KUX YacTOTaxX U 3aMejie-
HHe — Ha BBICOKHX), R14 — ¢ obpart-
HosorapMudeckoii Tuna B (obecequt
3aMelJIEHHE Pery/TMpOBaHus PU MaJIBIX
MOIITHOCTSAX MMITY/IbCa U YCKOpeHHe Ha
6op11IKX). YI06HO HCOAB30BaTh R14
C BBIK/IIOYATe/IeM (BBIK/TIOUEeHHe ITPOU3-
BOJUTCA IIPM MUHUMAJIBHOIN MOIIIHOC-
TH, KOTZia IIOJI3YHOK 3TOT0 pe3ucTopa
HaXOJUTCS B BEPXHEM IO CXeMe IOJIO0-
xenun). [lepemenHs1e pesucropst R2 —
CI12-2-0,5, CI12-5-0,5; R13 — CII3-12a;
R14 — CII3-4rM. Pesucrops R13 u R14
MO>KHO B3ATb C COIIPOTHUB/IEHHEM MEHb-
M o 10 pas, yem yKa3aHo Ha cxeMme.
IIpu ymenbuIenuu conpoTtusienus R13
Hago 6ydeT BO CTO/IBKO JKe pas YMEHb-
wuTh conporusienue R10 u R11 u yBe-
JIMYUTH eMKOCTh KOHJeHcaTopa C3. ITpu
yMEHbBIIEHUH cOnpoTHBaIeHus R14 Hano
BO CTOJ/IBKO K€ Pa3 YBEe/IUIUTh eMKOCTb
KoHaeHcaTopa C4.

B kauecTBe maccUBHOrO 3j€KTpOOa
aBTOP MCIOB30BaJ ATIOMUHUEBBIN
KOPIYC OT 3/IEKTPOAUTUYECKOTO KOH-
nencaropa. Ilogoyper o600 npegMeTt
U3 TOKOTIPOBOJAIIETO MA/IO OKUC/ISIO-
IIerocs MaTepuaaa, KOTOPHI yIoO6HO
Iep>KaTb B PyKe.

AKTUBHBINL 37€KTPOA CMEHHBIH:
Il TOYEeK Ha yxe — Tocepe6peHHbIN
UITHIPb OT Pa3beMa, a UL TOUeK Ha Tejle
OKa3ajca ynqoOHBIM HITBIPeBOI KOAaK-
CHA/IbHBIN pas3beM ¢ HUKeJTMPOBAaHHBIM
LIAPUKOM Ha KOHILIE OUAMETPOM OKO-
70 5 MM. AKTHUBHBIE 37I€KTPOABI MOTYT
ObITH BBIITOIHEHBI ¥ U3 APYTUX Majio
OKUCIAIONIUXCA MaTePUaIOB (BIIOTH
OO YTOIbHBIX WX U3 TOKOTIIPOBOIAIIEH
pesuHsbl). KoHTaKkTHasA pasHOCTH MOTEH-
LJMa/I0B, BO3HUKAIOILASA NPHU MCIOJb-
30BaHMM Pa3HOPOAHBIX MAaTepUATIOB B

aKTMBHOM M TIaCCMBHOM 3JIEKTPOJAX,
KOMIIEHCUPYeTCs 6aTaHCUPOBKOI ITPH-
6opa nepen paboToM ¢ HUM.

IMutaercsa mpubop OT YeThIpex aKKy-
mynaropoB [1-0,1 Hampspokenuem 5 B.
IIpn 4gacrore TepameBTHYECKHMX HM-
IIy/bCOB HIXKe MaKCUMaTIbHOH Ipubop
HOTpeO/IAeT TOK MeHee 5 MA, I103TOMY
B Ie/siX 6€30IIaCHOCTH U Wist YooOCTBa
paboThl IepeBOOUTH €ro Ha MUTAHHE
OT CeTeBOT0 MCTOYHHKA Helenecoob-
pasHo.

ITockonpky B kauectBe VD3 u VD4
MOTyT OBITH HCIIOJIb30BaHHBI TI00BIE
KpPEMHHEBBIE OUONBI, 3 MUKpOaMIIep-
merp PAl MoxeT uMMeTh mapameTphl,
OT/IMYAIOIIHNeEC OT UCIOAb30BAHHOTO
B aBTOPCKOM KOHCTPYKUHH, OCHOB-
Has HACcTpOMKa CBsA3aHa C 3TUM HU3Me-
putenbHbIM y3a0oM. Ecau mapamerpsl
MHUKpOaMIlepMeTpa HEU3BECTHBI, TO
MOYXHO BOCIIO/Ib30BaThCA CAEAYIONIIeH
MeTOJUKOH MpeaBapUTe/IbHONM HAaCTPOH-
K4. BpeMeHHO 3aMeHUTH MOCTOSHHBIE
pesucropel R8 m R9 nepemenHbIMU
¢ conporuBaenuem 47...100 xOm u
1,5...2 KOM COOTBETCTBEHHO, YCTAHOBHB
YIX B [T0/IO>KE€HHE MaKCUMa/IbHOTO COIIPO-
TUB/eHNUA. Mexny anomom VD4 u HUX-
HUM BbIBOJOM PA1 Ha puc. 1 BK/IIOUUTH
aBOMeTp Ha Haubosiee YyBCTBUTETBHOM
Tipenesie U3MEPEeHUs TIOCTOSTHHOTO TOKA.
Ilogxm0unTe NIEBEI 11O CXeMe BBIBO,
R8 x marocy ucrounuka nutaHus 5 B,
a K ero MUHYCy NOIKIIOYUTE «—» PAL.
YMeHpllIasg COIPOTUB/IEHHE PE3UCTOpA
RY Hago ymep>xuBaTh CTpesnKy aBOMET-
pa B mpegenax 10...20 MKA (3TO TIO-
por oTKpeIBaHMA nuoga VD4 u Havano
CpabaThIBaHUA 3aLUTHI), 3 yMeHbIIasd
conpotuBienue R8 nobusarbcs 0TKIO-
HEHUA CTpe/IKU MUKpoamiiepmerpa PA1
Ha Bc1o mKany. [lockoneky puonsr VD3
u VD4 opHO#T Mapku, TO HeGOTBUION
TeXHOTOTUYeCKUI pa3époc UX XapakTe-
PUCTHK He KPUTHYEH IIA paboTsl y3ia
samuTel PA1 1 nipu gpyro¥ nonspHoOC-
T HanpspkeHuA. OTKIIOYMB NTHTaHUE
HaJo U3MEPUTH comnpoTusieHue R9 u
3aMEHUTD ero TIOCTOSHHBIM PE3UCTOPOM
¢ HOMHHAJIOM, YyTh MEHBIIUM H3Me-
peHHOJ BeinuuHbL Teneps BmecTto R8
HaJo IOAKIIOYUTE IEpEeMEHHBII Pe3UC-
TOp ¢ conpoTtuBiaeHueM 1,5...2 kOm u
BOCCTaHOBUTB cxeMy npubopa. Ha atom
IIpelBapyUTeIbHAs HACTPOIKa MU3MepH-
TE/IbHOTO Y371 3aKOHYEHa.

ITonsyHok cnenyer BeiBecTH R14
(«W») B BepxHee 110 cXeMe [T0/I0XKEHHE,
9T0OBI Ha HMepBUUHYIO 06MOTKY T1 He
HOCTYTIa/IM edeOHble UMITYIbCHL. [aree
HaJo MOAKIIOYUTD ITUTaHUe K Ipubopy
Y noacTpoitkoi R2 no6uthcst Toro, 410-
651 ctpenka PA1 ocraBanachk B OMHOM U

QggeMOTexqua Ne 6“~VHOHb 2005

TOM >Xe TIOJIOKeHHUU KaK INpU 3aMKHY-
TBIX, TaK ¥ IIPU Pa3OMKHYTHIX 3/IEKTPO-
nax «Akt.» u «[Tacc.». 3-3a He60Ib11I0M
aCHMMETPHH IUIed My/TbTUBHOpaTopa Ha
DD1.1 u DD1.2 crpenka 6yneT HECKO/Tb-
KO CMellleHa OT Hy/Is. JTa 0CO6eHHOCTD
[103BOJIsIET OTC/AEXHUBATH HOJISAPHOCTH
HanpsDKeHUs Ha 371eKTpomax U objer-
4aeT 3aIyCK MY/IbTUBHOpPaTopa (C 3TOM
e LeTbI0 BBeleHbl pe3ucTopnl R5,
R6). CMelrieHHe CTpeKH JO/DKHO OBITH
B npegenax 1/4...1/3 momHO¥N WIKaIbl,
eI OHO OKaxKeTcsi 6ojiblile, TO TIPH-
mercsa nogobpats KoHgeHcatopsr Cl u
C2. Ecmn xe go6UTBHCI HETIOABUKHOTO
TIO/IOXKEHUS CTPEIKU He YOaeTcs, 3HaUUT
nepeKoc Iied MyIbTHUBHOpaTopa mpo-
U301/ B «HEIPaBWIbHYIO» CTOPOHY U
TOrJa HY>)KHO GymeT IOMEeHATb MeCTaMu
KonpaeHcaropsl C1 u C2.

Temnepb MOXXHO TOKO6PATH Pe3UCTOP
R7 no tpebyemoii TpOMKOCTH B Tejle-
¢done BF1 1 yTOUHUTE CONIPOTHBIEHHE
pe3sucropa R8 — crpenka PAl momxHa
JMLIb C/IeTKa 3allIKajJIMBaTh B CTOPOHY
MaKCUMa/IbHOTO OTK/IOHEHUS IIPH MO~
HOM TI0OBOPOTe py4kH Gamanca R2.

IIpu Ha/mauu ocuwuiorpada MO>KHO
IIPOKOHTPOIUPOBATh OPMY CUTHA/IA Ha
Kowtekrope VI2. Miyisc Ha nepBUd-
HO¥ 06MOTKe TpancdopMaTopa I0/DKEH
IIPEeKpaIaThCsA IIPU OCTATOYHOM Hanpsi-
JKEHUM Ha Hell He MeHee 1...2 B mpu
nBwkke R14 («W») B HM>KHEM TTOI0Xe-
HuM (MaKcMMa/bHas MOIIHOCTB). Eciu
3TO He TaK, HYXXHO OydeT yMeHBUIUTH
eMKOCTh KoHaeHcaTopa C4. [Ipu orcytc-
TBUM ocuwIorpada Mo>XHO BOCIIO/TB30-
BaTbCs CIEAYIOIIMM CIIOCOOOM TIPOBEPKH
MPaBWIBHOCTH BBIGOpa eMKOCTH 9TOrO
KoHgeHcaTopa. Hago BxmouuTs B 11enb
MUTAHUA MWUIMAMIIEpMeTp Ha Ipejenie
50...100 MA, ycTaHOBUTb MaKCUMAIbHYIO
YaCTOTY C/1eflOBaHUS UMITY/IBCOB (IMOJI-
3yHoK R13 cneBa) M, IIaBHO omyckas
non3yHok R14, Habmonarh 3a u3aMeHe-
HHeM NoTpebsemoro Toka. Ecmu 6ymer
Hab/II0IaThCA TOBOJIBHO Pe3KHil CKau0K
TOKa, TI0C/Ie KOTOPOTO TOK MEHATBCA YoKe
He OyzeT, 3HAYUT HAO YMEHBUIUTD €M-
KOCTh KOHAeHcaTtopa C4.

ITockonpky paszbpoc mapamerpos
TpancopMmaTopa T1 MoxeT 6bITH Bech-
Ma BeJIMK, TO B 3aK/II0YeHHe HATAAKU
Mojie3Ho T1ogo6paTh CONPOTHUBIEHHUE
pesuctopa R4 B menu akTUBHOTO 3/ieK-
Tpona. Kpurepuit nmpaBuisHOro BbI6O-
Pa — MUHUMAIBHOE OIyLIEHHE «XKXKe-
HUS» TIPU JOCTATOYHON UHTEHCUBHOCTH
Bo3geiicTBUa Ha BAT.

[Tocne BxmOueHUs ammapara jede6-
Hble UMITY/IbCBI IOJDKHBI OTCYTCTBOBATh
(HO}ISYHOK R14 nomxeH HaXoOUTHCA B
BEPXHEM Ha PUC. 2 IIOJI0KEHUH U 3aMBI-
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KaTk Bxox DD2.4 Ha obiuit nposon).
BanancHpOBKOI HY/IA ¢ IOMOIIBIO pe-
suctopa R2 ma puc. 1 Hago mobuthcs
HETIOABIKHOCTH CTPEIKU MHOUKaTopa
IIPY Pa30MKHYTBIX ¥ 3aMKHYTBIX 9JIEKT-
poaax. [Toce aToro Mo>xHO HCKaTh TOY-
KY, JAIOLIYIO MaKCUMaIbHOe U3MeHEeHHe
3BYKOBOT'O TOHA U OTK/IOHEHHEe CTPETKH.
Ecnu mpu noucke math HeOGOIBIIION YPO-
BeHb jIe4eOHBIX UMITY/IECOB (OHU XOPO-
IO C/IBILIHBEI B 3BYKOBOM M3JydaTesie),
TO 6yzmeT MOAKTIOYEeH TPETHI IMPHU3HAK
MONafaHUsA B TOUKY, TPeOyIOIIyI0 BO3-
OEVICTBUA — B Hell NOABUTCA cienudu-
4ecKoe OIIYIeHHe, OTCYTCTBYIOIlee B
APYTHUX (3OPOBBIX) TOYKAX, TOCKO/IBKY
BAT, Tpebywoias Bo3meicTBUA, UMe-
eT TIOBBILIEHHBIH IIOPOr YYBCTBUTE/Th-
HOCTH, OTYero OHAa OT3bIBACTCS IPHU
MeEHBIIIEM YPOBHE UMITY/IbCOB U CTelle-
HU HaJlaBlIMBaHUA. Y POBEHb U 4acTOTa
ne4eOHBIX UMIYIbCOB OOKHBI OBITH
OIIYTUMBIMH, HO KOMGbOPTHBIMH, He
clenyeT HJOBOAUTDH UX IO YPOBHS «Tep-
DUMO» U, TeM 60jiee, «O60ME€3HEHHOY,
T. K. OPraHM3M Ha4yHeT GJIOKHPOBaTh
MMITY/IbCBI ¥ TePalleBTHYeCKuI apdekT
6yner norepsH. [Ipu pabore ¢ anmapa-
TOM aBTOP I0/Ib30BA/ICA MPUBEICHHOI
HMJKe JIUTEPATYPOH.

JIUTEPATYPA:

1. I'asaa Jlyscan. Tpaduyuonnvie u cos-
pemenHble acnexmol 80CMOYHOI pedek-
comepanuu. — M.: Hayxa, 1986.

2. @. I. Ilopmnos. Inexkmponynxmyp-
Has pecpaexcomepanus. — Puea: 3unam-
He, 1987.

3. I. H. Cmosnosckuti. Pepnexcome-
panus: Cnpasounux. — Kuwunes: Kap-
ms Mondosenscks, 1986.

4. 1. M. Tabeesa. Pyxosodcmao no ue-
nopedpaexcomepanuu. — M.: Meduyuna,
1980.

5. U. C. Ponux u op. Cnpasounux pen-
pe3eHmamusHoix movex I1eKmpoaxynyH-
kmypwot no P. Qoanro. M.: ML «Cucme-
ma», 1991,

6. B. K. Ilanxun u 0p. Pecpnexcome-
panus 8 KoMnieKcHOM neveHuu 3a6oe-
8aHUlL U MPAsmM HEPBHOU cucmembl. —
Tawxenm: Meduyuna, 1987.

EBrenuii Bnacos,

YHuBepcanbHbIN
aHanoro-undposon
npeobpasoBartenb

Ha MMKPOKOHTpoepe

ATmega8

Yempolicmeo npedHasHaveHo 071 pabomel 8 y31ax UHOUKAUUU U KOH-
Mposia 8CEB03MOXHbIX U3MEPUMESTbHbIX NPUBPOB, OHO MoXKem 6bimb
UCNOJ/Ib308AHO 8 MEPMOpPeyNIAMOpPaAx, maliMmepax, KOHMPOJIIEPAx, HAXO-
OAWUX WUPOKOe NpUMeHeHUEe 8 NPOU3800CMBEHHBIX U MEXHOJI02UYECKUX

npouyeccax.

epefl pacCMOTPeHHEM CXeMBI

IpejaraeMoro yCTrpomcraa oc-

TaHOBMMCA Ha HEKOTOPBIX 0CO-
O€HHOCTSX UCIOTB3YeMOr0 MHKPOKOH-
tposvtepa. ALIIL, BcTpoenHsIit B MUKpO-
KOHTpOJ/UIep Atmega8, I03BojIsieT IPOU3-
BOJIUTH IpeoOpa3oBaHue HAIPSKEHHS OT
HY/IS1 1O YPOBHSA HAIIPsDKEHHUS OIIOPHOTO
UCTOYHHKA, U3MEPEHHE OTPULATETBHOTO
HanpspKeHUsA HeBO3MOXkHO. Eci e 310
Tpebyercs, Ha Bxoge ALIIT MoxxHO npu-
MEHUTb MHUKPOKOHTPOJUIEP TOTO e ce-
metictBa ATmegal6. Bayrpennuit ALITT
MOJKeT TOoAJep>KUBaTh MCHO/Ib30BaHUE
KaK BHEIIHEro, TaKk U BHYTPEHHEro HC-
TOYHHKA OOPHOrO HallpsKeHuA 2,56 B.
B c1y4yae ucnonp3oBaHusA BHYTpeHHero
UCTOYHHMKA HEOOXOMUMO JIOTIO/THUTE/b-
HO TIOJK/TIOYUTh BHELITHUI KOHAEHCATOP
eMKocThIO 0,1 MKD mexmy Bxogom AREF
U OOIIUM TIPOBOIOM.

3Hauenue BoixogHOro Koma AIIIT Ha-
XOOUTCA 1o opmyie:

A = (Upy/Uggp)x2N; (1)
rge A — Be/IMYMHA HalpsDKEHUA B IBO-
u4HOM Kopig; Upy, — HanpspKeHue Ha o1-
HoM u3 BxomoB AIIIT (ADCO—ADC?7);
Uggp — HaIpsKeHHe UCTOYHHMKA ONOp-
HOro HanpsKeHuA; N — paspsagHOCTh
BBIXOJHOTO pe3y/IbTaTa, IpeaCTaBiIeH-
HOTO B IBOMYHOM Kojie.

3naueHue pesynbrara paborsr AILIIT
MOJKET OBITh NPEACTaB/IeHO KaK B BOCh-
MUPa3PAAHOM, TaK U B IeCATUPA3PATHOM
BUE B 3aBUCUMOCTU OT IIpeBAPUTE/Ih-

HbIX Hactoek AUIT B mavane mporpam-
Mbl. Paspannocte ALIIL onpenensercs
coctogHueM 6utoB REFS1, REFSO B
peructpe ADMUX Bctpoennoro AIIIL.
Homep xanana AIII onpenensercs co-
croguueM 6utoB MUX3—MUXO B oxn-
HOMMEHHOM perucTpe. 3HadeHue 6uta
ADLAR B peructpe ADMUX onpenesier
BbIpaBHMBAaHME Pe3y/IbTaTa 110 PaBOMY
WU JIEBOMY Kpaloo. 3HaueHUe OGUTOB
ADPS2—ADPSO B peructpe ADCSRA
3ajlaeT 3Ha4YeHMe K03 HUIeHTa BHYT-
peHHero npengaemutens AITIL

OcHOBHOI 0COOEHHOCTBIO TIpeobpa-
30BaHUA AB/IAETCA TO, YTO 3HaUeHHe pe-
3y/bTaTa COXPaHAETCS BO BHYTPEHHHX
peructpax ALIIT ATmega8, a umenHo B
ADCH u ADCL. Eciu MBI HCIIONTB3YeM
BbIPAaBHUBaHHe IO IPaBOMY KpPalo, CTap-
uMe aBa OUTa HaXOMATCS B PErucrpe
ADCH, a maaguine BoceMb O6UT — B
peructpe ADCL (puc. 1).

Ecnu >xe pe3yabTaT BEIPOBHEH IIO Jie-
BOMY Kpalo, CTapIlie BOCeMb OUT Ha-
xogarcsa B peructpe ADCH, a mnaniiie
nBa — B peructpe ADCL (puc. 2).

CrnenyeT yYUTHIBATh, 4TO IIPU U3Me-
PEHMH HaNpAKEeHUA ¢ BOCBMHUPa3psfl-
HOM TOYHOCTBIO, HEOOXOAMMO BCerga
CUMTBHIBATh pe3yabTaThl ¢ o6oux pe- .
ructpoB ADCH u ADCL, unaue He
NIPOU30MIeT 3arpyska Cjaeayioliero
3HaYeHus.

Cxema ynusepcanbpHoro AIIIT moka-
3aHa Ha puc. 3.

Ha cemucerMeHTHOM HHIHKaTOpe
FJ3461AH Mo>xHO HabMIOIaTh TeKy-

r. MockBa
8it 15 14 13 12 1 10 9 8
= - = = - - ADCO | ADCs | ADCH
ADC7 ] ADCe ] ADCS ]| ADCa ]| ADCs | Aocz 1 Aoct 1 aoco 1 aocL
7 4] 5 4 3 2 1 0
Puc. 1
8it 15 14 13 12 11 10 9 8
ADCO | ADCs ] ADGC? ] ADCS ] ADCS | ADC4 | ADCs ] ADCz ] ADCH
ADC1 | ADCO . - o = - - ADCL
7 8 5 4 a 2 1 0
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Puc.3 Puc. 4

IIlee 3HaUYeHHE BXOAHOTO HANPSKEHUS
¢ nByx KaHaioB ADCO wmu ADCI. ITpu-
€M IOaHHBIX, X 06paboTKa, NepeBon B
NeCATUYHBINA KO U BHIJadya Ha WHAU-
KaTOp BBINOJHAETCA MUKPOKOHTPOII-
nepom ATmega8. Anroputm paboTsl
MUKPOKOHTpPOJUIEPA B JaHHOM YCT-
POWCTBE NpeACTaBieH Ha puc. 4.
ITocne 3anycka BBITOTHAETCS UHUIU-
a/M3alus MOPTOB, YCTAaHOBKA Hadalb-
HOTO ajipeca CTeKa, WHUIHMAIU3aLus
npepsiBaHuM, uHULUanusauus ALIIL
IIpu HaxaTUM Ha KHONKY S1 rene-
pupyerca npepoiBanue EXTINTO, no
KOTOPOMY MHUKPOKOHTpoJUlep onud-
POBBIBae€T 3HAUYeHHe NMEpBOTO KaHaaa
ADCO 1 3anIiCBIBA€T COOTBETCTBYIOILIH
BrIxogHOH Kox ALIlI, npencraBiennsbrit
B BOCBMHUPA3pAAHOM KOIE, B PETHCTP
pesynbTata. Ilpn maxxatuu ma S2 ALITI
IPOM3BOOUT OU(PPOBKY 3HAYEHUA Ha-
npspKeHud Ha BTopoM KaHare ADCI.
OcCHOBHO¥M MK/ TPOTPaMMbl IPOU3-
BOIUT IpeoOpa3oBaHue JBOUYHOTO pe-
syabrata AlIIl B mecatuynoe sHadeHue
¢ AMHAMHU4YECKUM BBIBOJOM Ha MHOU-
karop. IIpu aToM nocne uyMKIa BeIBOIA
pe3y/bTaT XPaHUTCA B TpeX perucrpax
(coTnle, mecAThIe, €AUHHIIBI), 3HAUEHHEe
KOTOPHIX IIepenaeTcss 4epe3 BBHIBOIBI
nopta D. CeMucerMeHTHBIN UHIUKA-
TOp MMeeT 4eThIpe 3HAKOMECTa, TPH U3
KOTOPBIX HCMNOAB3YIOTCA IJ1 BBIBOZAA
pesyabTaTa, a MOCAeOHUN — I1d HO-

Mepa KaHama, ¢ KOTOPOro CHUMAIOTCS
NOKa3aHUA.

Ins npeo6pa3oBaHUs OBOMYHOIO
KOJa, IpeaCTaBJIeHHOr0 Ha BBIXOHAax
nopta D B Ko# ceMHCErMEHTHOTO MH-
OUKaTOpa, UCIOIb3yeTCA MUKpPOCXeMa
npeobpasoBarens koma KP514U]I1
/I UHOMKAaTOPOB C OOLIYM KaTOLOM.
Karops! ynpapiasioTca 4epes KIIOYH,
cobpannble Ha TpaHsucTopax KT3154,
¢ BeixonoB nopra B (PB5, PB6, PB7).
Jna muTaHUuA MUKPOKOHTpPO/UIEpa U
MHUKpOcXeMBbl memndparopa HUCMOIb-
3yeTcs mapaMeTpHYecKuil cTabummusa-
top DAL

ITporpamMmupoBaHie MUKPOKOHTPOI-
Jiepa MPOU3BOIMUTCSA C UCIOIb30BAHU-
eMm uHTepderica SPI uepes pasvem ISP
(XS2). Ha puc. 5 mokasaHa LOKO/IEeBKa
pasbema ISP.

Misoja o|viG
SCKjo o|MOosi
RESET|0 O]JGND

Puc. 5

JIs IpOLIMBKY MUKDPOKOHTpO/UIepa
MOXXHO HCIOJIb30BaTh MPOrPaMMaTop
Ponyprog, mu6o ¢upMeHHbI Iporpam-
marop Avrisp.

daj1 IPOUIMBKY MHKPOKOHTPO/UIE-
pa ¢ mporpaMmoii Ha accembepe npen-
CTaB/IeH Ha CaiiTe >KypHala M0 ampecy
www.dian.ru/programs.

BauecnaB /IunoBckuii,
r. CeBacTomnonb, YKpauna

BauManuio yurareneii!

Ha camre xypHama «CxemoTex-
HHUKa» 1o agpecy http://www.dian.
ru/programs/index.html BriTO>KeHBI
HNpOrpaMMBbl U Ta6G/IUIBI IIPOLIKUB-
ku II3Y x cratee «HactoToMep Ha
MUKpOKOHTpomaepe AT89C51»
(Ne 2, 2002), depTeXu HEYATHBIX
IUTaT K CTaThsIM «ABTOMOOWIBHBIM
taxomerp Ha K1003I1III1» (2001, Ne
10), «CoToBnlit TenehoH B KaHame
OXpaHHO¥ curHamusaruu» (2002, Ne
11) u OPYTMM CTaThAM U3 TOCTEN-
HUX HOMEPOB, a TaKXe Cofiep>KaHue
(nepeuens crareit B dopmare Excel)
BCeX BBILIEAIITHX HOMEPOB XYPHA/IOB
«CxeMOTeXHHUKa».
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My3biKanbHbIN 3BOHOK

c nonndpoHnen

C nosignieHuem NosIHOPYHKUUOHATbHbIX MUKPOCXeM 018 3anucu U 80CNpo-
u3eedeHus 38yKa cemeticmaa ISD nossunace 803MOXHOCMb CPABHUMETTbHO
nNPoCcMo peasiu308ame ycmpoucmea, Hade/leHHble 38YKOM, NPO2pammupo-
8amb ux 6e3 cneyuasibHuIX NPo2PAMMAmopos, NPOCMo CoedUHU8 ycmpolic-
meo ¢ 8bIXOOOM 38YKOBOU Kapmbl KOMNbIOMepPa Uiu MazHUMog@oHa. B ocHo-
8y npedsiaeaemoz0 ycmpoulcmea 8ouwi1a camas dewesas MuKpocxema 3mozo
cemetcmeaa. My3bikasibHbll 3860HOK NO380J1A€M 3aNUCAMb U MHO20KPAMHO
80CNPOU3B00UMb 38YK, KOMOPbLIU MOXem co0epXams 20J10C Yesiosekd, nall
cobaku, MayKaHue KowKu, neHue nmuy u m. 0. Y 3mux MUKpocxem eCme oe-
PpaHuYeHuUsA nNo NPOOOPKUMETbHOCMU 3aNUCU U MAKCUMAJIbHO 803MOXHOU
3anucbligaemou 8epxHel 38yK080U Yacmome, HO 0aXe C 3MumMuU 02PaHUYeHU-
AMU OHU MO2ym 6blmb 8eCbMa NOJIE3HbI .

[TpuruMnManpHasg cxeMa nomudonu-
4eCKOro 3BOHKa IIPMBecHa Ha puc. 1.
T

K TUTAIOINIeN CeTH. B 3aBUCHMOCTH OT
NIOIOXKEeHUs nepextodaTens SA2 npo-

OTKPBIBAIOTCS TOKOM 4epe3 pesucrop R10
1 YCTPOMCTBO BbIXOIUT U3 IEeXKXYPHOLO pe-
XuMa. YToObI BK/IIOUMTH PEXXUM 3allu-
CH, HeOOXOIMMO HAXKATh U YIepP)KUBATh
KHOIIKY SB2 ¢ omHOBpeMeHHOIT nopaveit
3aMMChIBAEMOTO CUTHAIA. 3allMCh aBTO-
MaTHY€CKU 3aKOHYMUTCS 110 UCTEYEHUH 5 C
WIX TIPY OTITyCKaHuM KHomnku SB2. Jina
ITPOC/TyIIMBAHMUA 3aIIMCAHHOTO MY3bIKa/Ib-
HOro ¢parMeHTa IOCje 3alUCH CIefyeT
HaXaTb KHONKY SB1. [l 3amcu BToporo
MY3BIKIBHOTO (pparMeHTa Heo6X0mUMO
nepeBectd Tym6ymep SA2 B npyroe mo-
noxeHue. BoamoxxHo, noHanpoburcs mo-
106paTh YpOBeHb 'POMKOCTH HA BBIXOTE
3BYKOBOI1 KapThl KOMIIBIOTEpa, 4TOOHI 3a-
NUcaTh B MUKpocxeMy DA2 muHaMudHbIe
3BYKOBBbIe (bparMeHThl 6€3 MCKaKeHUIL.
B crepeodonnyeckom paszbeme HIHYpa

SA1 — &
~220B Bt 3 DA1 1, ﬁs
KP1157EH5025 i
.| C4 .4 G5 Cetb
== 470 Mk 2 33 MK = HL1
VD3 1- 258 1- 108 ANI307AM
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._Lcs a0 JCPU] v} T
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4 3 CCA
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VT3 330
KT3156

Puc. 1 K?%T115E

PaccmoTpuM dyHKIIMOHaIBHOE Ha-
3HaYeHUe 3/IEMEHTOB U Y3/10B. MuKpo-
cxema DA2 BxmodeHa O CTaHAAPTHOM
cxeMme. g ynpomenus MUKpodoOH-
HBIM YCWINTEIb MUKpPOcXeMbl DA2 He
HCTIO/Ib3YeTCS, TAK KaK B KadecTBe HUC-
TOYHHMKA 3BYKa MCIIOJIB3YeTCS BBIXO[
3BYKOBOI1 KapThl KOMIIbIOTepa. Y CH/IH-
Tellb HU3KOM 4acToThl DA3 BKIIOYeH
II0 MOCTOBOJ CXeMe, YTO 3HaYUTEe/TbHO
yMEHBIIIN/IO NMapasUTHBIA (OH IHUTa-
oieit cetu. KomMMyTatop, BBINO/IHEH-
HbIi1 Ha onemenTax Ul, R1, R2, R5, R7,
VT! npepnasHauyeH /i yMeHBLIEHUS
noTpebieHUsT YCTPOMCTBA OT IIUTAIO-
L€l CeTH, MOCKOIbKY 60/BLIYIO YacTh
BpeMEHU 3BOHOK OYIeT HaXOOUTHCS B
nexxypaom pexxume. IIpu Haxxatumn nHa
KHONIKY SB1 Muxpocxema DA2 nepexo-
IUT B peXUM BOCIPOM3BEIE€HUS, OT-
KpbIBaeTca TpaH3ucTop VTI1, KOTOpBIi
yIIpaB/sgeT TBepHoTeabHBIM pene Ul.
Pene Ul myntupyer pesucrop R5, tem
caMbIM nojkiIovas Tpancdopmarop T1

UTPBIBAeTCA OJHA M3 ABYX BO3MOXXHBIX
MY3bIKaJIbHBIX parMeHToB. B mpouecce
BOCIIPOM3BelleHUA PEKUM YIep KaHUS
NOMIIEP>KUBAETCA aBTOMATHYECKH, TIPU
a3TOM KHOIKa SB1 MoxeT 6BITH OTITY-
meHa. [lo okoH4aHuM BocIpousBene-
HUSA YCTPOMCTBO MEPEXOIUT B HEXYP-
HbIl pexxuM. Ecmu HaxkaTs kHonKy SB1
IIOBTOPHO, IIPOLIeCC BOCIIPOM3BeOeHUA
BO300HOB/IAETCS.

Anementsl R3, R4, C2, VD1, VD2 nipen-
Ha3HAaYeHBl U 3all[UThl BXOJa MHUKPO-
cxeMbl DA2 OT BHEUIHHMX 37€KTpoMar-
HUTHBIX ToMeX. Ha asnemenTax R6, RS,
R10, VT2, VT3, XS1 cobpaHO yCTPOICTBO
KOMMYTaIIUH [y aBTOMaTHIeCKOro Iepe-
X0Jla B Pe>KHUM 3aIIMCH IIPU pasMbIKaHUU
TPYIIBI KOHTAKTOB THe3[a pazbema XS1
Y 3alUThI OT CTyYalfHOTO Ha)KaTHUs Ha
kHONKY SB2. [Ipu noagxmodennu coemy-
HUTE/TBHOTO IIHYpa K pasbeMmy XS1 mis
MOJK/IIOYeHHSA K BBIXOJY 3BYKOBOH IUIa-
ThI KOMIIBIOTEPA KOHTAKThI pasbema XS1
pa3MBIKalOTCA, TpaHsucropel VI2, VI3

VIS 3alMcH HeoOXOMMMO HUCIIO/Ib30BaTh
TOJIBKO LEHTPA/ILHBINA KOHTAKT U o061Mit
IIPOBOJ, CPEIHUI1 KOHTAKT PazbeMa 0CTa-
€TCSA HEeHCII0/Tb3yeMBIM.

B ycrpoiicTBe MOXHO IPUMEHHUTH
tpansucropsl KT315 ¢ mo6pim GykBeH-
HbIM HHIEKCOM. JIMHelHblit cTabwimaa-
Top DAl — mo6oit Ha HarpspKeHue 5 B
u ToK He MeHee 80 MA. Tpancdbopmarop
T1 — MamorabapuTHbIt Ha HaIIpsKEHHe
9 B 1 makcumanbHblil TOK 500 MA. Ipa-
BIWIbHO COOPaHHOE YCTPOICTBO paboTaer
6e3 TOTIOTHUTETBHOM PETyTUPOBKH.

ABTOpCKMI BapuaHT 6bU1 cobpaH B
KOPITyce aKTUBHOTO TPOMKOTOBOPUTEIS
/11 KOMOBIOTEPA, B KOTOPOM HMECA
MCTOYHUK ITUTAHUS, YCWIUTEIb U TUHA-
MHYeCKas roJJ0OBKa TPOMKOFOBOPHUTEJIA,
THe3[0 I/IA MOIKTIOUeHUs TenedoHOB,
Iepefie/laHHOE 107, pa3beM IS 3allUCH
MY3BIKa/IbHBIX (pparMeHTOB.

Cepreit Kanroxuniii,
r. Boponex



CNHXPOHMN3ATOP 3JTEKTPOHHDIX
yacoB no «Masky»

B cmamee npusooumcs onucaHue ycmpolcmead Ha 0CHO8E MUKPOKOHM-
posIepa, KOmopoe N0360/1siem OCYLUeCMeIAMb CUHXPOHU3AUUIO YUpPOoBbiX
4Acoe No CUHAIAM MOYHO20 BpeMeHU, nepedasaeMelm paduocmanyuet

«Masik» 8 duanasoHe CpeOHUX 80JTH.

71 TIOJyYeHUsA TOYHOro Xopa
§ JaCOB NIPUMEHSAIOT CHHXPOHM3a-~
LMIO OT BHEUTHUX UCTOYHUKOB. C
9TOM LIeTBIO MPUMEHSAIOT ITPUEMHUKU-
nekonepst JCYUB (aTaIOHHBIX CUTHAIOB
yacToThl U Bpemenn), GPS. CambiM ne-
IIIeBbIM U HOCTATOYHO IIPOCTBIM SABJIA-
eTCsl BADMAHT NpHeMa U IeKOTMPOBaHUA
ICYB paguoctanuu «Mask».

A8 mpaBUIBHOIO [€KOOUPOBaHMA
9CYB pamuocranuyuu «Mask» Ipu IIpH-
eme u3 3dupa, 0CO6EHHO B JUaNa3oHe
CB, nexonep mO/KeH COAEP)KaTh:

® Y3KOTIOMOCHBIN (PWIBTP C IIEHTPaIb-
Hoit yactoroit 1 xI'y mig mogasie-
Hus 3()UPHBIX TOMeX U TIOMeX OT
3BYKOBOM IIPOTpaMMBbl;

® JeTeKTOp orubaoieil mayek dac-
toTto¥ 1 x['m;

e tpurrep llIMuTTa ¢ IIaBAIOIIUMHU
YPOBHSAMH CPaBHEHUA /1 KOPPEKT-
HOTO peobpasoBaHus orubaromei
B NIPSIMOYTO/IbHBIE UMITY/IbCHI TIPU
3apaHee HEU3BECTHOM aMIUIUTYHe
BXOJHOTO CUTHAJIA;

® KOPPE/IATOP MOJIyYeHHBIX NMPAMO-
YrOIBHBIX UMIOY/IBCOB C IIA0T0HOM
9CUB.

Ha puc. 1 nokasana npuHUMIIHA/IbHAS

cxeMa pa3paboTaHHOrO yCTPOMCTBA.

HecMoTps Ha mpocTOTY, IPHUBEIEHHOE
YCTPOMCTBO COIEPXKUT BCe BBILIENEpE-
yuCIeHHble cocTap/Aomue. Ha ero Bxop,
OT paJMOTIPUEMHHUKA TIOCTYNaeT HU3KO-
YaCTOTHBIM aHAJIOTOBBINA 3BYKOBOW CMI-
HaJl PaIMOCTAHLMH «MasAK» aMIUVIMTYI0M
0,3...2,5 B. Yepes pa3Bsa3pIBaroIMi KOH-
nercarop Cl curHaa NoCTynaeT Ha BXO[,
AIIIT muxpoxonrpomiepa PICI2F675.
Hanee 06paboTKa MPOU3BOAUTCS TIPO-
rpammuo B nudpoBoM Buze. Kanar A
BK/Mo4aercd 3a 300 Mc 0o Hayasia LI1eCTo-
'O CUTHa/Ia ¥ BBIK/IIOYAETCA OMHOBPEMEH-
HO ¢ ero HavayoM. Kanan B Bkmoyaercs
OJHOBPEMEHHO ¢ Ha4a/IOM LIeCTOrO CHTI-
Haj1a ¥ 4epes3 1 ¢ BhIKIIOYAeTCA.

OnHo¥ M3 I[/IaBHBIX NMpobjieM INpu
CO3aHUHU JAHHOTO YCTPOMCTBA OBLIO
Bhbifie/IcHUE CUTHa/I0OB TOYHOTO BpeMe-
uu. Ha puc. 2 nokasaHa ocuM/utorpam-
Ma peaIbHOTO CUTHAIA PaguOCTaHIMU
«Mask» ¢ curHaimamu ICYB.

W3 puc. 2 BUAHO, 4TO OTHOLIEHHE CHT-
HI/ILyM MaJio U I NOCBUIOK CUTHAI0B
TOYHOro BpeMeHM 4dactoroii 1 kI He

npepbitiaer 2. Ha MukpokoHTposiepe
PIC12F675 cobpaH y3KOTIOIOCHBII Liid-
poBoit ¢pwibTp. Ha puc. 3 mokasaHa ero
CTPYKTypHas CxeMa, B3ATas ¢ caira Mucru-
TyTa TPaHCIIOPTa U CBssu (. Pura) [1].
dra cxema BbIOpaHa M3-3a TOTO, YTO
115 Hee Tpebyercss MUHUMYM BBIUHC/Ie-
HMIf U [IMAIIa30H [lepeMeHHbIX Hanbostee

CxemorexHuka N2 6  viioHb 2005

Wmnyece! Ha BoiBOAax GP4 wmu GP5
MOXHO HCIIO/IL30BaTh I/ UMUTAITUU
Ha)KaTHSA Ha Yacax KHONKU OOHyIeHH:A
cekyHz. I/ cormacoBaHusa JaHHOTO yC-
TPOWCTBA ¢ YacaMu CIIYy>KHUT CIBOCHHBIHN
orntpoun Ul (puc. 1).

[IporpaMma onTHMHM3UpOBaHa [JId
BHINIO/IHEHHA HeOOXOOUMBIX ONepa-
U OO0 TaKOH CTeNeHH, 4YTO MHKPO-
KOHTPOJIIEPY AOCTAaTOYHO BBIIIOTHATH
Bcero 1 MIPS. 910, B cBOIO O4Yepens,
TIO3BOJTU/IO He IIPUMEHATh KBapIeBhIN
pe3oHaTop, a 000MTHUCh BHYTPEHHUM
reHepaToOpOM TaKTOBOW 4acCTOTbI, YTO
YIIPOCTUIO yCTPOHCTBO. IIpu ucnpas-
HBIX JIeTalAX U OTCYTCTBUU OIIMOGOK B
MOHTa)Xe YCTPOHCTBO Cpa3y Ha4MHaeT
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ynobeH IIsi ONTUMH3aLUU 06paboTKH
Ha Mukpokontposiepe PIC12F675.

Ha puc. 4 npusenena AYX yskormno-
nocuoro yudposoro GUILTPA.

Ha puc. 5 nokasaH cursan mocjie
LITI® u BrIXOOHBIE UMITYIBCHI C BBIBO-
noB mukpokountposviepa GP4 u GP5.

U3 puc. 5 BUAHO, 4TO BXOOHOMN CHT-
Ham OoTGWIBTPOBAH, IIOMEXM 3HA4YH-
TeJbHO IMOJaBjJeHbl, COOTHOUIEHHE
CHUTHI/IIIYM 3aMETHO BBIPOC/IO. Brrxon-
HbI€ HMITY/IbCbI COIIACOBAHBI 10 BpEMEHM:
ua sbiBomax GP5 u GP4 criag u dpoHT co-
OTBETCTBYIOT Ha4aJIy LIeCTOTO CUTHAIA.

paboTate U B HacTpoOliKe He HYXJa-
eTcs.

[TpoumBKy MUKPOKOHTPOUIEPA U UC-
XOIHBIN TEKCT IPOrPaMMBbl MOYKHO Hay-
TH Ha caiite http://www.imeda.nm.ru/
majak.dhtml u va www.dian.ru.

AUTEPATYPA:
1. http://www.tsi.lv/RSR/vol04/
RSR2000v04-07ae.pdf

Hrops HoBocénos,
r. Exarepun6ypr

o
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ABTOMAT ANA KOPpMJIEHUA
aKBapWyMHDbIX pbl6

B cmamebe npusedeHo onuCaHue HeC10Ho20 NPO2pamMmmupyemozo as-
momama Ha WUpoKo pacnpocmpaHeHHOM MUKPOKOHMpoJi/iepe. B KOHC-
MPpyKUUU UCnosb3yemcs Momopedykmop, NpeOHAa3Ha4eHHbIt 0/19 asmo-
mamuueckoli 6/10KUpOBKU 3amKos dgepeli asmomobusia.

POOO/DKUTENbHBIE IIPA3IHUKH,
OTIYCKa, KOMaHIUDOBKH BbI-
HYXHaloT mobuTenell akBapu-

YMHBIX PbIO IlepenoBepATh KOPMJIEHHE
CBOMX IIUTOMIIEB IPYTUM TIOOAM — CO-
cemsM, COCTyXKuBIaM U T. a. Ecau ax-
BapUyM HAaXOOWUTCA Ha pabodeM MecTe,
a 00BEKT PeXXUMHBIH, TO B BBIXOJHBIE
U TpasAHUYHBIE THU PHIOKH OCTAIOTCA
6e3 kopMa. Ecii HachITIaTh CyXO0it KOpM
BIIPOK Ilepe]] BBIXOJHBIMM THAMH, BOza
B aKBapUyMe MOJKET UCIIOPTUTBC.

ABTOMAT VISl KOPM/IEHUS aKBapHyM-

HBIX PbIO, omMcaHHBIN B [1], obecrieun-
BaeT eXXeHeBHOE OMHOPA30BOe YTPEHHEE
KOpMJ/IeHHE PbI6 NIPH OCBEIIEHUU €ro
dboromatuuka nHeBHbIM cBeToM. Hemo-
CTaTKOM YCTPOHCTBa AB/IAETCA BO3MOXK-
HOCTb C/TYYaifHOU 3aCBeTKU (HOTONATIHU-
Ka [IOCTOPOHHUM CBETOM, HalIpUMED, OT
IPOE3KAIOIIIEr0 aBTOMOOWIA WIH APKOH
JIyHBL. DTUM aBTOMATOM He/Ib35 KODMHUTh
MaJIbKOB PbI0, KOTOpbIe TpeOYIOT II0auu
KOpMa ¢ HHTepBaioM 3...4 4.
[Tpemiaraemoe yCTpOHCTBO UMEET BO3-
MOXKHOCTb YeThIPEXKPAaTHOTO CYyTOYHOTO
KOPMJIEHHS PbI6 CyXMM KOPMOM B Bbl-
6pannoe norpebutenem Bpems. Ilocae
cOpachiBaHMSI KOPMA MOXKHO Ha 30 MHH
BKIIOYATh OCBellleHHe aKBapuyMa. YCT-
PO¥ICTBO IIUTAETCH OT raibBaHUYECKON
Gatapeu HanpspkeHueM 4,5 B, HO Bo3-
MOKHO TpUMeHeHHe ¥ KOMOMHMPO-

YCT CBOB?

BaHHOTO IIUTaHUA — ajanTep+6aTapes.
[ToTpebnsieMblil YCTPOUCTBOM TOK B
pexxuMe oxupaHusa cocrasager 0,16
MA, B pe>XXuMe TOJauu KopMma — OKO-
a0 100 MA. YcTaHOBKA BpEMEHHU BKITIO-
YeHHsI aBTOMAaTa BBINOJHAETCA ONHOM
KHOTKOM. JI106y10 YCTaHOBKY BpeMEHM
BK/TIOUEeHUS aBTOMAaTa MOKHO CTePETh U
3anmcaTth 3aHOBO. B ycrporicTBe nMmeercst
BO3MOYKHOCTh IPOIPAMMHOTO 3ailaHUs
IUTHTEeIbHOCTH TI0Ia4M KOPMa B HHTEPBa-
ae 0...2,5 ¢ ¢ fUCKpeTHOCTHIO 10 Mc.

Anroput™ paboTel aBTOMaTa OCHOBAaH
Ha 3alIOMMHAHUU BpeMeHH IIPU HOKaTUH
KHOIIKUA YCTaHOBKU. B MOMEHT HakaTus
KHOIKY BO BCe TIOC/IEAYIOLINE JHH B 9TO
Ke BpeMs 6yIeT BKIIOUAThCA MEXaHM3M
mojayu KopMa B akBapuyM. IIockombky
CyeT BpeMeHH B MUKPOKOHTPOJUIEPE OT-
HOCUTE/TbHBI, TO HET CMBIC/IA 3aIIUCHIBAaTh
BpeMA YCTaHOBKH B DHEPrOHE3aBUCUMYIO
raMATh. [Ipyu OTIIIOYEHUH HaNpSDKEeHUsA
MIMTAaHUA OTCYET BPEMEHU HAYHETCS CHO-
Ba, IIO3TOMY [UISl COXPaHEHMS BpEeMEHU
YCTaHOBKY MUKPOKOHTPOJUIEPY TpebyeTcst
HeTpePLIBHOE ITMTaHME.

Ynpasafgmoiiad dYacTh aBTOMAaTa
BBHIITIOJIHEHa Ha MUKPOKOHTpOJIEpe
PIC16F84A. AnroputMm paboTsl Ipo-
rpaMMBbl IpUBeJEH Ha pucC. 1.

Iy myduiero NOHMMaHUA JagUM OTI-
pemesieHre UCMOIb3YeMbIX B OIIMCAHUHU
¢dbaros.
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BLIKITIOYHTE CBET PABEHCTBO?

Puc. 1

L] BKJIOYMTE BbIXOL

®ar (BK/IIOYEHHOTO) BbIX0/a BKIIO-
9aeTcs MpU Mopade KopMma U c6pachl-
BaeTcs IOC/Ie OKOHYAaHUsI BpeMeHHU OcC-
BeIlleHHU .

®j1ar yCTaHOBKY BKIIOYAETCs IIPU Ha-
KaTUU KHOTIKM YCTAHOBKHU (YCTaHOBKa
3anucana) u cOpachIBaeTca NpPH yja-
JIEHMH YCTaHOBKH, OH HEOOXOIUM M
ydJera 3alMCaHHBIX yCTaHOBOK.

®sar BK/IIOUCHHON YCTAHOBKM BK/TIOYa-
€TCs [IPH PaBeHCTBE TEKYLIETO BPEMEHH
¥ 3Ha4YeHWs, 3alIMCAHHOIO B PETMCTpax
JAHHO YCTaHOBKH, U COpachIBaeTCA 10C-
7ie OKOHYaHUs BpeMeHH ocBellleHusa. OH
HEOOXOOUM VIS YA/IeHUs. YCTaHOBKH.

Bo Bpems MHHIIMAIU3AI[H PETHCTPOB
MHMKPOKOHTPO/UIEPa BHIIIOTHAETCA YCTa-
HOBKa PerucTpa BpeMeHH I10Ja4u KopMa.
[TpoBepka COCTOSIHUS KHOIKH BBIIOJ-
HAETCA KOKAYI0 ceKyHay. Ecmu xHomka
YCTaHOBKM Ha)kaTa, MpoBepsieTcs ¢ar
BK/IIOYEHHOTO Bbixona. Ec/ti BbIXOZ ellte
He ObIT BKJIIOYEH, T. €. He ObUI0 IToJavuu
KOpMa, MporpaMMa BBIMNOTHAET TIOMCK
cBOGOMHOI YCTaHOBKH.

IIpu samucu BpeMeHHM YCTAaHOBKH
BK/TI0UaeTCst GIar yCTaHOBKH, ITO3TOMY
NOMCK CBOOOIHOI YCTAaHOBKM BBHINOJI-
HAETCA MO0 HATMYUIO BBIKIIOYEHHOTO
¢dnara. Ecn crenanel Bce deThIpe yc-
TaHOBKH, TO Ha OOHY MHHYTy BK/IIOYa-
eTCsa CBETONMOJ MHIMKALWH, a 1oada
KopMa He ripousBoauTcs. Ecm nmeercs
cBOGOJHAS YCTAHOBKA, TO ITPOMCXOIMUT
«3aXBaT» 4YaCOB U MHUHYT TeKyIIEro
BpPeMeHHU B PeTMCTPbI TaHHOH YCTaHOB-
Ku. Brmowalorcs ¢dbnarm ycTaHOBKH,
BK/IIOYEHHOTO BbIXoja M Beixon. IIpu
BK/IIOYEHUH BBIXO/Ia BKTIOYAIOTCS Me-
XaHU3M TOaYu KOpMa B aKBapUyM U
OCBeIIleHHE.

BHyTpeHHHe 4achl MHKPOKOHTPOJI-
7epa HaUMHAIOT OTCYET BPEMEHHU C MO-
MEHTa MOa4YM MUTaHUA Ha MUKPOKOH-
Tpo/utep. I Moab3oBaTe/ss HE UMeET
3HAaYeHUs TOKa3aHHe BPEMeHU BHYT-
PEHHHX YacOB, [/TABHOE — TOYHOCTh UX
X0fia, T. €. COOTBETCTBUE YaCTOThI KBap-
IIEBOTO Pe30HATOpa ero HoMHuHaIy. Ilpu
XOpOIIIeN TOYHOCTH XOfa YacoB obasd
ycTaHOBKa OyHeT BBIOIHATHL IOfady
KOPMa KaKAbIi JeHb B OOHO U TO Xe
BpeMs. AITOpUTM paGoThl IPOrPaMMBbl
OTCYeTa BPEMEHH OPraHU30BaH OOBIU-
HBIM CII0COO0M MpPHU MTOMOIIHU MpenBa-
PUMTEIbHOTO [IeIUTe/I U TaliMepa, He-
OIHOKPATHO ONHCaH aBTOPOM M 37eCh
He IPUBOIUTCA.

Ecmu ¢prar BeIxoma BKJIIOYEH M €IIle
He npouuto 30 MMH C MOMEHTa IIOC-
AegHed MOoAaYy KopMa, a KHOIIKa yc-
TAaHOBKH OblJIa Ha)KaTa, BBIIIOJIHIETCSA
MOMCK BKJIIOUEHHO B JAHHBIM MOMEHT
YCTAaHOBKM IIO cOCTOfgHMIO (rara. B



OG0T MOMEHT BPeMeHHM MOXKET OBITh
BK/IIOYEH TOABKO OOUH GIar BKIOYEH-
HO¥ ycraHoBkH. COpacpiBaioTcs diaru
YCTaHOBKH, BKJIIOYEHHO# YCTaHOBKU
U BK/IIOYEHHOI'O BBIXOJA, BBIK/IIOYAeT-
ca cBeroguon. B paspsaapl perucrpos
JIaHHOM YCTAaHOBKU 3alUCBIBAIOTCS BCE
€NUHMLEBL, T. €. YUC/I0, KOTOPOE 3aBeo-
MO He MOXeT OBITh PaBHO 3HAYEHMIO
4acoB U MMHYT. Takum o6paszom mpo-
MCXOIUT CTHPaHHUE paHee 3aMHUCAHHOM
YCTaHOBKH.

Hanee nposepserca 3Hadenue ¢iiara
ognoi MuHYTH. Ecmu munyra emne He
IpoILIa, TO IpOBepseTcss ¢iar BKIIO-
4yeHHOTO BeIX0oza. Ecmu dar BeikmoueH,
BBIK/IIOYAETCS OCBEIIICHNE aKBAPHUYMa, U
LIMKJI IPOTPaMMBI TIOBTOPSIETCSL.

Ecnn dnar omHOM MHHYTBHI BKIIO-
4eH, IIPOLIECCOP IIPOBEPSET COCTOSTHUE
¢drara BkIOYeHHOro Bbixoma. Ecau
BbIXOJ BK/IIOYEH, BBHIIIOJTHAETCSA OTCYET
3aJJaHHOTO BpeMeHHU (B HallleM CIy4ae
30 MUH), IpH KOTOPOM BK/IIOUEHO OCBe-
menue akBapuyma. Ecm 30 mun mpo-
110, COpachIBalOTCA (iarv BKITIOYEH-
HOTO BBIXOia, BK/TIOYEHHO YCTaHOBKH,
U Jajiee 1O COCTOSAHUIO (prrara BeIxoaa
BBHIK/IIOYAETCS OCBEllleHHe U LUK TOB-
TOpseTCA.

Ecnu BrIXO elrie He BK/IFOYEH, BBINOJ-
HAETCA NOMUCK 3aIUCaHHBIX YCTaHOBOK
O COCTOAHMIO (prara yCcTaHOBKHU. Bee
PETUCTPHI 3aIIMCaHHBIX YCTAaHOBOK CpPaB-
HUBAIOTCSA C TEKYILUM BpeMeHeM. Eciu
€CTh COBIIaIeHHe TeKYLIero BpeMeHH C
BpPEMEHEM, 3alIUCAaHHBIM B PETUCTPAX,
BK/TIOYAIOTCA (/IaTH BKIIOUEHHOTO BhI-
X071, BKIIOYEHHOH YCTaHOBKHM M COOC-
TBEHHO BBIXOJ. [lajiee LIMKII IpOTrpaMMBI
MOBTOPSAETCA. _

ANTOpATM NIPOrpaMMBbl BKTIOYEHUA
BBIXOJa Ha pUC. | He TIOKa3aH, OH UMeeT
TIOYTH IMHENHYIO CTPYKTYpY U 6yneT no-
HATEH U3 onMcanyA. CHavaia nporpaMma
IPOBEPSIET COCTOSIHHE KOHLIEBOTO BBIK/IIO-
JaTesisd, COOTBETCTBYIOILETO 3aKPBITOMY
MOJIOKEHUIO OYHKepa ¢ HO3UPYIOLIUM
noTKoM. EC/mM BBIK/TIOYATENb HE HaXarT,
NPOrpaMMa 3aLUKIMBACTCA, HHIHIUPYS
HEMCIIPaBHOCTb MUTAHWEM CBETORMONA C
NIEPUOJIOM, PaBHBIM OHO¥ CeKyH{Ie. [{ab-
Helilllasi paboTa YCTPOIICTBA BO3MOKHA
TOJIBKO TIOC/IE TIEpe3aITyCKa MUKPOKOHT-
posuIepa, T. €. BRIKTIOUEeHHUA U BKTIOYEHUA
HaNpsoKeHWsA NUTaHMUA, IIPU 3ToM OyayT
YT€PsIHBI BCE paHee CHe/TaHHbIe YCTaHOB-
Ku. Takoi BapuaHT BO3MOYKeH TP 3aK/IU-
HMBaHMM MeXaHH3Ma MOAYH KOpMa WK
IpH paspsake 6aTapen MUTaHUA.

Ecniu koHLEBOI maTYMK BK/IIOYEH,
NOJaeTCs HalpsDKeHHWe Ha [BUTATeTh
MéXaHM3Ma IOIa4YM KOpPMa U OXKHUIAeT-
€ MOMEHT BK/IIOYEHHUSI BTOPOTO KOH-

HeBoro gmatyuka. Eciu B TedeHme 3 ¢
BTOPOJ KOHIIEBOH JAaTYUK He BKIIOUUT-
s, IPOrpaMMa CHHUMET HallpsDKeHHe ¢
IBUraTe/sA U 3al[UK/IUTCA C MHOUKAIUei
aBapUU MUTAIOIUM CBETOOUOIOM.

Ecm patumx Bmodmncs, T. e. GyH-
Kep C KOPMOM OTKPBUICSH, BBIIEP>KUBa-
€TCsA IPOTPAMMHO YCTaHOB/IEHHOE BpeMsi
naysel, HEOOXOOUMOE IS BBICHITIAHUS
HY>XHOFO KOJIMYeCTBa KOpMa B aKBapH-
yM. ITocse naysnl Ha gBUraTenb OJAETCA
HalpspKeHHe 00paTHOM NO/IAPHOCTH, U B
TedeHHe 3 ¢ OXKUIAETCS 3aMbIKaHHUe T1ep-
BOTO KOHILIEBOTO AaTyuka. ECTM gardmk
He BKIIOUUTCS, CHUMAeTCsI HallpsDKEHHe
C OBUTaTelss M BKTIOYAETCS aBapHilHas
MHIUKalMA. ECH JaTyiK BKIIIOYWICS U
OyHKep 3aKPBIT, BK/IIOYATCH (j1ar BKITO-
4eHHOrO BbIXOAa U ocBemenue. [lanee
LIUKJI POTPaMMBl IOBTOPSIETCA.

CxeMa ycTpoOWCTBa IOKa3aHa Ha PUC. 2.

Boixoger Mukpokontpomiepa DDI1
RAO, RA1 ympasasior TpaHsucTopamu

_EXEMOTEXHVIKa N2 6 - vioHb 2005

IIPOBEPKa pejie Ha paboTOCIIOCOOHOCTh
IIPY NOHI>KEHHOM HaNpPsDKeHWH TTUTa-
HudA. BosamoxxHa 3amena peme POCS55A
Ha pese Tuna POC-55b (m060it naciopr
kpome PC4.569.625-00, -05, -10), HO ¢
TiepefeaIKoy PUCYHKa I1€YaTHOM IUIATHI.
Ecnmn uMeercs BO3MOXXHOCTH BBIGOPa,
Heo6XoquMo 6path pejie ¢ KaK MOXKHO
OOJIBIIUM COTIPOTUBIEHHEM OOMOTKHU
LA YMEHBLIIEHU TOKa, TOTPeb/1s1eMOoro
YCTPOVICTBOM.

Knonka SB1 — munuariopuas, MmeM6-
pannoro Tuna. Konuessie garyuku SB2,
SB3 B3ATBI U3 HEUCIIPaBHOI KOMIIbIO-
TEPHOM MBIIIIH, HO MOTYT ObITh 3aMeHe-
HBI Ha 1100BlIe, UMEIOIIIe Majloe YCU/THE
15 CpabaThIBaHUsI KHOIKH.

JBuratens M1 Ha HanpspKeHWe NH-
TaHuA 12 B BXoguT B KOMIUJIEKT MO-
TOPEOyKTOpa, IpeNHa3HAYeHHOTO [jid
aBTOMAaTH4YECKOH O/IOKMPOBKU 3aMKOB
IBepeit aBTOMOOWISL B COCTaBE OXPAHHOIM
CUrHa/M3auyuM. JJaHHBII MOTOPEIXyKTOp

VT2
K1, K2
L1 KT3155 padssa

CPU

PIC16F84A

6 R4100
7 R5100
g R6100

SB1
582
583

RBO
RB1
RB2
RB3

Harpyaka

SA1 0SCt DD1
"Bkn.” :
L2 L+ GB1
OM-0,2 25 mxlv I 2% B I ?52 Z

Puc.2

VT1, VT2, nooyepenHo BKIIOYAIONIHU-
mu pene K1, K2. IIpu cpabareiBanuu
pene K1 ero xornrakTel K1.1 nogator Ha
aBurarenb M1 HanpspkeHHe oT 6arapen
GBI, u oH BpaiaeTcs B OHOM HAIIpaB-
JIEHHH, a IPU BK/IoYeHuu K2 on Bpama-
€TCsA B IIPOTUBOMNOJIOXKHYIO CTOPOHY.

Ontocumucrop Ul u cumucrop VSI1
YIPABIAIOT Nojayell HalpsD KeHUs Ha
HArpysky (JIaMIly OCBeIlleHUsI aKBapH-
yma). IIpu Heo6XOIUMOCTH HepephiB-
HO¥ paboTHI TaMITBI MOXKHO BK/JIIOYMTh
Tym61ep SA2.

SBl — xHomka ycraHOBKHM, SB2,
SB3 — KOHIeBble JATYHKH I1OTOKEHUS
gosupylomiero forka. SB2 — patvuk,
[IPY Ha)XKaTOM IIOJ0KE€HUHU KOTOPOTO
IO3UPYIOIIMH IOTOK IiepeKprIBaeT GyH-
Kep, a IIPU 3aMKHYTBHIX KOHTAKTax 6yH-
Kep OTKpHIT. Tym6ep SA1 Heob6xomum
O/ CHATUA TMTAIOIIEr0 HANpsDKeHU
¢ MHKpOKOHTposutepa DDI1 B ciyyae
BO3HUKHOBEHHUS aBapPHMHOM CUTYaLUH.

I'epxonosele pene K1, K2 trra POC55A
MOTYT UMeTh JI00ble MAacIopTa, KPOMe
PC4.569.600-00, -05, -12, -13. B xax-
OOM KOHKPETHOM CIIy4ae HeoOxomuma

~2208B

6e3 Kakoi-1160 mepeneKu yrpapjgeT
nepeMeIeHHeM JO03UPYIOIIEero JOTKA.
JlBHUraTe/ s MOTOPERYKTOPA XOPOLIO Pa-
60TaeT NpU HaNpPsDKEHWH IUTaHuA 4 B.

HanaxuBaHue 3/1eKTPOHHOM YacTH
YCTPOMCTBA CBOOUTCA K MOAGOpPY HO-
MHMHanaa pesucropa R7 takum obpasom,
9TOOBI IIPOMCXOIMIO YCTOMIUBOE BKIIIO-
4eHHUEe OCBEIeHHUA MPH HANPSKEHUU
nuraHusa 4 B.

IMeyaTHas nata ycTpoiCcTBa MOKasa-
Ha Ha pHUC. 3, a pacHo/Io)KeHHE J/TeMeH-
TOB Ha He# — Ha puc. 4.

ITeyarnas niara BpiroHeHa Ha POJIb-
TMPOBAHHOM C JIBYX CTOPOH CTEK/IOTEKC-
TO/UTE, PONBra CO CTOPOHBI YCTAHOBKHU
3/IEMEHTOB HCIOJIb3YEeTCS B KadyecCTBe
skpaHa. [Inata He MMeeT Kpene>XHBIX
OTBEPCTHUI, a HAJEBAETCSI HA KPemeXK-
Hblif IPHWINB KOPIYCa OTBEPCTHEM IHa-
MetpoMm 6 MM. Ilnata u Tpu smemenra
IIMTaHUA THUNA AA yCTaHaBIMBAKIOTCA B
yHUDUIUPOBaHHOM Kopmyce Z55.

MexanusM nopauu KopMa B aKBapu-
yM cXeMaTH4eCKH MOKa3aH Ha Puc. 5.

Ha nnacrmaccoBom ocHoBauuu 1 nipu
TIOMOIIIM BUHTOB 3aKPeIUIAIOT KOPIYC
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C YKOpO4eHHOH rop/0BuHOMH. [lo3u-
PYIOLIHUIA TOTOK 6 MMeEET B CEYEHUH

f{i

[ TNy

nepeBepHyTy10 [1-06pasHyIo popmy,
ero CKIeMBalOT U3 IUTACTMacChl IIPU
TIOMOIIIH K/lest Ha OCHOBe TUX/IOP3Ta-
Ha Tak, 4ToObI rop/jOBHHA GYHKepa
5 cBO6OAHO MPOXOAMIa MEX/Y €ero
CTeHKaMH.

I yMeHbIIeHUsI BUSHUS TI0QD-

i Ta MOABUYKHOTO LITOKA 3 Ha ycuiaue

Ha)XXaTHUs IUVIACTUHOI 8 Ha KHOIIKU
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o s e )

Puc. 5

MoTopenyKTopa 2. C moJBHKHOTO IITO-
Ka 3 MOTOpeIyKTOpa YAAIAIOT PE3UHO-
BB IbUIBHUK. Ha 1mToke npu nomoiu
BUHTa 4 KPelAT JO3UPYIOLIUM TOTOK 6
u 1acTuHy 8. KoHueBble gaT4uku 9, 10
yCTaHaB/IMUBAIOT Ha OCHOBaHMe 1 mpu
IIOMOIIIY BUHTOB WM NPUKIEUBAIOT
KJieeM Ha OCHOBe JuxjopaTaHa. Pac-
CTOsIHME MeXIY KHONKaMH KOHLEBbIX
naT4uMKoB 9, 10 yctaHaBauBaoT Ha 1...2
MM MeHbllIe X0[a TOJBUXKHOTO IIITOKA
3 (mpu xoge mToka 20 MM paccTOsgHUE
MeXIy JaTYuKaMu paBHO 18 mm). [lia
TOTrO, 4TOOBI NPU ABH)KEHUU He OBLIO
3aeaHUS IUTACTHHBI §, B 3a30p MEXIY
HATYUKAMU BKJIEUBAIOT II/IACTMaCCOBYIO
BCTaBKY (Ha pHUC. 5 He TTI0Ka3aHa) pAIOM
¢ matuyukamu. C 3TOM e 1eaplo Kpad
IJIACTUHBL 8, CHEe/TaHHON M3 MATKOH
npy>xuHAIer 6poH3sl, ¢ 06eux cTo-
POH 3aru6aior.

bynkep 5 Kpenar K OCHOBaHMIO IIPH
TIOMOIIY TPeX LIMNWIEK, PacloIoXKeH-
HbIX yepes 120°. B kauectBe 6yHkepa 5
B3sATa NMONXOnsIIas ObITOBas BOPOHKA

KOHIEBBIX JaTYUKOB 9, 10 ycraHas-

JIMBAIOT HAlPaB/IAIONIIYIO CTOMKY 7.
Croiika uMeeT BbIpe3 I/ CBOOOITHOTO
mepeMelreHus JO3UPYIOIIEro A0TKa 6,
OHa CJejaHa M3 TOTO >Ke MaTepHhaia,
4TO ¥ OCHOBaHHE 1, U IPUKIEHBAETCS
K HEMY.

Ha puc. 5 gosupyrouiuit 10TOK 10-
Ka3aH B IIOJIO)KEHUH, 3aKPBIBAIOIIEM
6yHkep. B mosoxxeHUHu J0TKa, IPU KO-
TOPOM IUIaCTHMHA 8 Ha)KMMaeT KHOIIKY
nar4uka 10, B 10OTKe BBIOMPAIOT OTBep-
CTHe HalpOTUB IOP/IOBHHEI GyHKepa 5.
Pasmepom u HOpPMOIT OTBEPCTUSA B 1O-
3HUPYIOIIEM JIOTKe MOXXHO PeryJTupOBaTh
KOJIMYeCTBO BBICHITIAIONIETOCsA KOPMa.
B ocHOBaHMM ] HanpOTHUB TrOpP/IOBUHBI
OyHKepa 5 Ie/aloT OTBEPCTHE GOIBIIOr0
pasMepa s CBOGOJHOIO BBICHIIAHUA
KOpMa B aKBapHUyM.

Ilns obecriedeHHUsA IIOJTHOTO BBICHI-
nmaHus KopMma u3 OyHKepa 5 K JIOTKY 6
NPHUK/IEUBAIOT KYCOK MSTKOM Pe3WHbI
TaK, 4YTOOBI MPH OTKPHIBaHUU OyHKepa
JIOTKOM pesHHa Cierka yaapsia 1o rop-
noBuHe 6yHKepa. Eciu koHyc 6yHKepa
5 uMeeT MaIbIN yroJI, 2 OTBEPCTHE €T
TOPJIOBUHBI — OOJIBIION OHAMETP, TO
pe3uHy yCTaHaB/IMBaTh He 0013aTe/IbHO.

Jljist TOTO, YTOOBI Kpelle)XXHble BUHTBI
CHH3Y OCHOBaHMA | He Hapamaay IMOK-
POBHOE CTEKJIO aKBAPMYMa, HX 3/IMBAIOT
CHIMKOHOBBIM T€PMETHKOM.

[Ipu c6bopke MexaHM3Ma MOTAIU
KOpMa B aKBapHyM 0coboe BHHUMaHUe
Heo6X0omuMO 06paTUTh Ha JIETKOCTH T1e-
peMeltieHust IITOKa 3 ¢ MUHUMAa/IbHbI-
MU 3a30paMH MEXNy HallpaBIfIoIIel
CTO¥KO¥ 7, 6YHKEPOM 5 U JO3UPYIOIIUM
JIOTKOM 6. MexaHusM nogadyu Kopma
mo/mKeH paboTaTh NpU HANpsKeHUU
nuTaHus 4 B.

OO6muit BU aBTOMAaTa MOgaYd KopMa
MOKa3aH Ha puc. 6.

KHomnky ycTaHOBKH S1 IpUKpenIfioT
ITaCTMAaCCOBBIM XOMYTOM IIOJ KPBIII-
KO#l 0/70Ka IUTAaHUA TaK, 4TOOBI ee
MOXKHO OBITO Ha)XKaTh Yepe3 OTBEPCTHE
B KpBIUIKE IIAPUKOBOM aBTOPYYKOM.
ABTOMAT YCTaHaBIMBAIOT Ha IOKPOB-
HOM CTeK/le aKBapUyMa B IIOJIO’KEHHE,
OpU KOTOPOM KOPM BBICBIIIAeTCS B
KOPMYIIKY.

Jnst mpuBeneHus aBTOMAaTa B Jleiic-
TBHe BKIIOYAIOT MUTaHHE, MONAIOT
ceTeBOe HANpsOKeHHe W TMONKII0Ya-
10T BUJIKY JaMIIbl ocBemieHus. [loce
BK/IIOYEHHS aBTOMATa Ha OHY CeKYHY
3arOPUTCS CBETONUO/, CBUAETETbCTBYS
0 HOpMa/lIbHO¥ paboTe MUKPOKOHT-
ponnepa. IIposepsiior, 4T06BI TOABHIK-
HBI1 JIOTOK HaXONWICA B HOJOKEHUH,
3aKpbIBalOmeM OyYHKep, a KOHI[eBOJI
OaTYUK ObLI Ha)kaT IutacTuHOM. Ha-
KUMAIOT KHOIIKY YCTaHOBKH U yHep-
YKUBAIOT ee He MeHee OJTHO CeKYH/BI.
[Mocne oTyckaHusA KHOIIKY BKIIOUUT-
CS1 MOTOPENYKTOP, LITOK ITePeMeCTUT-
¢, a TO3UPYIOIIUM JTOTOK OTKPOeT U
3akpoert OyHkep. [IepeMelienne noTka
B 06e CTOPOHBI TIPU HY/IEBOIT 3aepiKKe
3aHMMaeT BpPeMs MeHee OJTHOM CeKYH-

Bl. 3apaHee 6YHKep 3allOHAIOT H3-
MeTbYeHHBIM CYXHM KOPMOM U 3aKphl-
BAIOT MOJIM3TU/IEHOBOM KPBILIKOH.

Ha ogHy MHHYTY 3arOpuTcs CBETO-
[IMOM, ¥ BKTIOUUTCHA OCBellleHHe aKBa-
puyma. B aT0 ke BpeMs Ka>KOBIi I1OC-
JeMYIOIINI IeHb Mofada Kopma Oyner
BBINIOJTHATHCST aBTOMAaTH4YeCKU. B /ieHb
MOYKHO CIe/IaTh YeThIPe YCTaHOBKH, eC/IU
He BBIK/TIOUAIOCH HAaNpsDKeHHe TUTaHu Sz
aBToMara. Eciu Ha)kaTh KHOIIKY TIATHII
pas, TO Ha OIHY MUHYTY 3arOPUTCS CBe-
TOIMON, & MeXaHU3M MOoHaYu KopMa He
srmounTcsa. CeTeBoe MUTaHUE JTAMIIBI
OCBeIlleHHs N0 JKeTaHHIO MOXKeT OBITh
BBIK/TIOUEHO.

BBIK/TIOUYUTH OIIUOOYHO CeTaHHYIO
YCTaHOBKY MOXHO, €CIM B TO Bpe-
M, TIOKa TOPHUT JIaMIla OCBeIeHU
(dbsar BKIIOYEHHON YCTaHOBKH elrie
He cOpolIeH), HAXKATh U YIePKUBATH
KHOTIKY YCTaHOBKM He MeHee OJHOH
cekyHnbl. IIpu aTOM OCBerieHHe BbI-
KIIOYUTCA.

®aitn 111 IpOrpaMMHPOBaHUS MUK-
pokouTpomiepa kopm.hex MoxHO
HAalTU Ha CaWTe peJaKuuu II0 agpe-
cy www.dian.ru/programs. B ganHoMm
daiine BbiIeeHbl ABA pas3psanga, KOTO-
pble OTBEYAIOT 32 YCTAHOBKY BPeMEHHU
nonauu KkopMma. B daiite ycranoBneHO
HY/1eBOe 3HaYeHue BpeMeHH, T. e. MeX-
1y OTKpbIBaHHeM OYHKepa U 3aKPbIBa-
HHUeM May3bl HeT. YUMo 3aHuCchIBaeT-
Csl B IIeCTHaALaTepudHOM popmare u
MOXKeT IPUHUMATh 3HadyeHue ot 00 110
FF. Bpems 3amep>xku 6ymer npubiusu-
TeNbHO PABHATHCA YUCTY, YMHOXeH-
HOoMy Ha 10 mc.

JINTEPATYPA:

1. . Heuaes. Asmomam Kopmum ax-
sapuymHoix pvl6. — Paduo, 1993, Ne 5,
c. 33.



Puc. 6

CxemorexHuKa N2 6 110+ 2005

2. P. M. Tepewyx u dp. Manoza6apum-
Has paduoannapamypa. CnpasouHux pa-
duonro6umens. — Kues: Hayxosa dymxa,
1976.

Hwuxkomnait 3aei,
1. Befineneska
benropomuckoit 061

M3rotoBneHmne neyatHbixX nnar ANnA MaKeToB

[lpobnema camocmoamenbHo20 U320Mo8JIeHUs NeYAMHbIX NJIAM U3 (ObeUPOBAHHLIX MAMEPUANos, KaK 8ud-
HO, OKOHYaMeJibHO He peweHd. ABmop 0aHHOU cmameu ussiazaem c8ol 8327150 Ha daHHyo npobriemy.

KypHaIe «CxeMoTexHuKa», 2004, Ne 5, 6bU1a Hameyva-

TaHa crarbs O. Penoposa «O TEXHOIOTHH 1d3€PHOTO

YTIOT@», JIOCTATOYHO MOLPOOHO OMUCHIBAKOLIAS METOIBI
TIePEeHECeHHs PHCYHKA, OTYy4€HHOTO Ha IA3ePHOM IIPHHTEDE,
Ha 3arOTOBKY IUIATHI ¢ HOMOIIBIO yTIOTA.

Mory 106aBUTB, YTO IPOGOBAT U APYTHE METOIbI, OLIUCHIBAB-
ILIIECST B JIUTEPATYPE, Ha KOTOPYIO CCbUIAETCST aBTOP (IIEPEBOL
PUCYHKA C IOMOIIBIO TAMIIOHA, CMOYEHHOTO B AlIETOHE; BbI-
JIeprKKa 011 [IAB/IEHHEM B TEYEHHE BOCBMM 4acoB «OyTepOpoar
U3 3arOTOBKM M OYMaru ¢ PUCYHKOM, CMOYEHHBIX yalTCIIH-
PUTOM), @ TaK)Ke MCIIOIB30BAL APYIyIo Oymary (6ymary mis
¢akca, To/CTYI0 MeI0OBaHHYIO Oymary). HamryummM oxasasics
pesy/IbTaT, IO/lyYeHHbIl IPU EPEHOCE HA 3aTOTOBKY PUCYHKA
¢ TOHKO¥ M€/IOBaHHOI1 OYMaru npu MOMOIIBIO YTIOTA.

Hexkoropsle orT/Munst xacaroTcsi MOATOTOBKY I10BEPXHOCTH
(OB — JKeaTeTbHO BHIOUPATS Ul 3arOTOBKU (POIBTY He3
MEXaHMYECKUX M XUMHYECKHX MOBpPeKeHHi1. PasMep 3aroTos-
KM JIO/DKEH OBbITh OO/TBIIMM, 4eM pasMep IUIaThi (IPUITYCKa B
3...5 MM C KaXKJIOH CTOPOHBI TOCTaTO4YHO). [Ipu orpesanun
3arOTOBKH TWIbOTHHON WIM HOKHHMLAMHU CTEKTOTEKCTOIUT
nepOPMHUPYETCA, BO3MOXKHO TaKKe 00pasoBaHme HeGO/IbIIIIX
saycen1ieB ho/bTH, 4TO OyneT MeLaTh PABHOMEPHOMY IpHJIe-
TaHMIO PUCYHKA M YTIOTA K HOBEPXHOCTH IUIATBL 3ar0TOBKY 110-
CTaTOYHO BBINPSAMMTD [TAbLIAMH, a KPas HOBEPXHOCTH [LIATLI
06paboTaTh HAKIAKOM WM HAWIBHUKOM TaK, 4T06bI osbra
cxomu/Ia Ha Her. JIyyllle CKpyIIuTh YI/Ibl 3arOTOBKH.

Iist crAaTHA OKHMCTIOB ¢ TTOBEpXHOCTH (hOTBIM MOKHO BOCIIO/b-
30BaTbCA TAMIIOHOM, CMOYEHHBIM Te/leM «1yaleTHbI yTeHOK»,
COZIEPKALIMM COJIAHYIO KUCIOTY WIH IIPOCTO PACTBOPOM COJIS-
HOM KMC/TOTHL «Tya/leTHbI YTeHOK» YIOOHee, TAK KAK COIEP/KUT
HE JKHUJIKOCTD, a reJib. [Ipy onpenieleHHOM HaBbIKe M JI0CTATOY-
HOM TO/ILIMHE TAMITOHA MOKHO KaIIHYTb Ie/Ib Ha [IOBEPXHOCTD
O/BTH U CHATH OKMC/IBI, PA3MasblBast re/lb MO TOBEPXHOCTH
TAMIIOHOM 0€3 MCIOTb30BAHNS 3AIIMTHBIX I1€PYaTOK (Yero s
BaM JIe/IaTh, KOHEYHO K€, KaTeTOPUYECKH He COBETYIO).

[Tocne cHATHA OKMCIOB HE PEKOMEHTYETCA KACAThCsH 11a/Th-
LIAMH [IOBEPXHOCTH POABTH, Ty4llle Nep>KaTb IUIATY 33 TOp-
ubl. OCTaTKM Te/IA CMBIBAIOT CTPyeil XOAOIHOH BOAbI, OHA
XOPOIIIO CKATBIBAETCA IO HAKTOHEHHOH II0BEPXHOCTH IUTATHI,

00paboTaHHOI KHCI0TOM. EC/M re-To Ha noBepXHOCTH Bce
JK€ OCTa/Iach Kalle/IbKa, He CTOUT €€ BbITUpaTh. JJoctaTtoyHo
IOBEPHYTH IUIATYy KAKUM-/TMOO0 YyI/IOM BHH3 1 TOHKOM CTpyeli
BOIBI CMBITh 3Ty KaNeTbKy, MEHSS Yro/l HAK/JIOHA IIAThl U
MEIUIEHHO YBOJIS I/IATy M3-110J CTPYH TaK, YTOOBI cama cTpyst
yBJIEK/IA 3a cO00H KaneabKy. OOBITHO [10C/IE 3TOTO KalleIbKa
OCTAETCA TOABKO B YIJIy, €C/IU 9TOT YIOJI OINYCTUTb HA PYKY,
TO KaIle/JbKa IIPOCTO MEPEUAET ¢ 3aTOTOBKM HA PYKY.

Hocne 91010 HATO MONOKAATH, HOKA BBICOXHYT TOPLIBI IUId-
TBI: €C/IM 110 ITaTe ¢ MOKPBIMH TOPUAMM [IEpEMeIaTh OyMary
C PHCYHKOM, OHa MOKET HaMOKHYTb M IOKOPOOUTBCA. ITO
OCODEHHO CYIIECTBEHHO MPH H3TOTOBIEHMM ABYCTOPOHHEI
I/TATBI, KOT/Ia 3aTOTOBKY HAI0 BCTABUTH B OYMaKHBIl KOHBEPT
U3 IBYX PUCYHKOB.

Hanee paccmorpuM noxaroTosky pucynkos 8 P-CAD 2001
IUIt UBTOTOBIEHUSA ABYCTOPOHHMX IIE€YATHLIX TI/IAT.

[Tpu pasBozKe IIaT, OPHEHTHPOBAHHBIX HA CAMOCTOATE Tb-
HO€ U3rOTOB/ICHHE, HANIO YYUTHIBATD OTCYTCTBHE META/I/IM3a-
1Y OTBEPCTHI. B cBA3H ¢ aTUM cienyeT 06paTHTh BHUMAaHME
Ha pasMellenme MepexXOaHbIX KOHTAKTOB.

Hepexonﬂoﬁ KOHTAKT, paclojaraeMblii 101 MUKPOCXEMOH
B SMD-xopmyce, morpebyer pacnaiikyi npoBOIHUKA MOL KOP-
nycoM SMD, spauuT npupercst nsrubarsb BLIBOMBI MHKPOCXe-
MBI TaK, YTOOBI OHM JOCTABATH 10 LOPOXKEK, B PE3YIbTATE
CHHU3UTCA HAIEKHOCTh MEXAHMYECKOTO KPEIIEHHA KOpIryca
MHKPOCXEMBI.

[Ipu MCrorb30BaHNK BBIBOIOB 9/1EMEHTOB B KAUECTBE TIEpe-
XO/IHPIX KOHTAKTOB BBIBOJI 3/IeMEHTA IPUIIAUBAIOT K [OPOXKKE
CO CTOPOHBI MOHTAKa M K IPOBOAHMKY CO CTOPOHBI YCTAHOBKM
a/1eMeHTOB. ClIelyeT y4ecThb, YTO TAKHE 9JIeMEHTBI, KAK PO3ETKU
HOJ{ MUKPOCXeMY (COKETbI) M KOHIEHCATOPBI B HEKOTOPBIX
THIIAX KOPITyCOB M3-34 HU3KOM IOCAKU He ITO3BOJIAT HPOU3-
BECTH PaclayKy co CTOPOHbBI yCTaHOBKM a71eMeHTa. [Ipobaembr
pacnaiiky cO CTOPOHBI YCTAHOBKM 3/IEMEHTOB BOSHUKHYT U TIPH
OY€Hb IJIOTHOM HUX PA3MEILIEHUH.

[TpoaHanusupyiite, MOKHO /i OyIeT MOANAATH BalllK epe-
XO/THBI€ KOHTAKTHI HA TOTOBOI IUTATE, U IIPH HEOOXONMMOCTH
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nepeMecTUuTe Nnepexonnbie OTBEPCTHA B 6oee OOCTYIIHbIC
MecTa Win JIO63.BI>T€ HOBBIC.

KOHTAKTHbIE MJ10LWAAKK
W OTBEPCTHA

KoHTakTHbIe IIOINATKH U OTBEPCTHA, YCTAHOBJIIEHHbIE B
P-CAD my1a 3aKasHbBIX IUIAT, HE MOAXOIAT AJIA IVIAT «PYYHOTO»
msrotosnenus. EC [uis 3akasHoil I1aThl IpHeMIeMoil OyaeT
Ia’Ke KOHTAKTHAs IUIOIIAIKa JUaMeTPOM 1,3 MM C OTBEpPCTH-
em puamerpom 0,8 MM (IIpU 3TOM HajgoO YYMUThIBATbH KAa4eCT-
BO GOJIBTH, CTEKTOTEKCTOINTA U NOIIO/IHUTE/IbHOE YCUTIEHHE
KOHTAKTHOM IUIOILAKH 3a CYeT MeTA/UIH3ALMM OTBEPCTHA),
TO MPH PYYHOM H3TOTOBJEHHUH BO BPeMsA CBEP/IEHUS MOX-
HO CIy4aiiHO YO&THTh TaKyl0 KOHTAKTHYIO IUIOIIanaKy. s
otBepcrus puamerpoM 0,8 MM JIydile BbIOpaTh IUIOMIANKY
AHaMeTpoOM He MeHee 1,5 MM, a elle gyqmie — 1,7 MM.

Y10o6bl He HAKEPHUBATD LIEHTPBI OTBEPCTHIH IIEPE]l CBEPTOB-
KO, MO>KHO YCTaHOBHUTb JHAMETPbI BCEX OTBEPCTUIN OIMHA-
KOBBIMH, Hanipumep, 0,45 mM. [locsie TpaB/ieHHs MIATHI BB
CMOJKeTe JIETKO TIOMACTh BPalaloLIMMCs CBEPIOM B BBITPAaB-
JIEHHDBIH LIEHTP OTBEPCTUA.

B makere P-CAD yno6HO M3MEHATH rabapUThl KOHTaKTHBIX
IUTOIIAZIOK ¥ AMaMETPbI OTBEPCTHIA B IPWIOYKEHUH VIS pabOThI
¢ reyatHpIMH TU1aTaMu PCB.exe.

[Tocte TOro, Kak BbI Pa3Be/IM IUIATY, COXPAHUTE JOIMOTHU-
TebHYIO KOIMIO IJIS1 «PYYHOTO» M3TOTOBJIEHUS, JIS1 9TOTO
otkpotite merto Options | Pad Style (puc. 1).

I KaXIoro THNa KOHTakTHBIX miomranok (Pad Styles)
IMOHAaJOOUTCsA BHECTH M3MeHeHHUsA. PaccMOTpuUM coOTBeTC-
TByIOIIME NeMCTBUA Ha nmpuMmepe THna 8cl5 (Ha puc. 1 on
y’Ke BbIOpaH MIETIKOM MBILIM U BBIJEICH CHHUM IIBETOM).
O603HaveHMe TUIIA BBIOPAHO TaK: 8 — QUaMeTpP OTBEPCTHS, €

®UNbLTPbI NOOABNEHMS DM

Honeywell
IOCR

o T

= PHILIPS

( )'nfinaon

CRYDOM |
, DATA vidion

Kingbright

Options Pad Style

[=y

1 i
8c15[1)
8015
8q15
8q15 (1]
815
1017
10617 1]

12q20 1]
P:SX32v32D0T
P:5X80v26D0T

Puc. 1

Puc. 2

(circle) — OKpPYXHOCTD, 15 — BHEIIHMM AHAMETP KOHTAKT-
HOM TUIomIaAKU. OTKPONTE CBOUCTBA KOHTAKTHOM II/IOIIAIKH
wierykoM no kHonke Modify (Simple) (puc. 2).

3mech creayer M3MeHUTH mapamerp Diameter (BmecTo
0.800 mm ycranoBute 0.45 mm). IIpu HeoOXxOmMMOCTH
MOXHO yBenuyuth mapamerpsl Width u Height, oTse-
Yaloliye 3a UIUPUHY W BBHICOTY KOHTAKTHOH IUIOLIAJKH
COOTBETCTBEHHO. [I1si yckopeHus: paboTbl 3HaueHHue 0,45
MM MOJXHO CKOITMPOBaTb, 3aTeM IIPM MU3MEHEHWH OHO-
WMEHHOrO MmapamMeTpa AJaf IPYTUX THUIIOB KOHTAKTHBIX
IUIOLIAIOK TIPOCTO BCTAB/MATh 9TO 3HadeHHe. He 3a0ynnre
M3MEHUTh MapaMeTpbl ITepeXOJHbIX KOHTAKTHBIX IJIOIa-
nok! ITo yMom4aHHIO AMaMeTpP NePeXONHOM KOHTAaKTHOM
wiolanky (via) Bcero auinb 1,016 mMm.

JIns cosmaHusA CBOEro THIA IEPEXOAHON KOHTAaKTHOM
nIolagKu oTkpoite menio Options/Via Style, ckonupyiite
tun Default mepexomHO# KOHTAaKTHON INJIOIIAJKU — BbI-
menurte ero U HaxkaB KHonky Copy BBeguTe MMA HOBOM
mnomaaku (Via Name), nanpumep, MyVia. [Ina usmene-
HUS CBOMCTB NEPeXONHOM KOHTAaKTHOMW IUIOIAAKU BbIIe-
JIMTe TUI C HOBBIM UMEHEM via, HaKMHTe KHONKY Modify
(Simple) u BHecuTe u3MeHeHMs B TapameTpsl Width, Height
u Diameter B COOTBETCTBMM CO CBOUMH COOOPaKEHHAMHU
WIH B COOTBETCTBMH C pHUC. 3.

Modhify Via Style {Simple]

Puc. 3

ObpartuTe BHMMaHHe Ha TO, YTO pasMephbl MEPEXOJHBIX
KOHTaKTOB Ha IUIaTe II0KA OCTalUCh IpeXHUMU. s Toro,



4TOOBI BOCCTAHOBUTD CIIPABEUIMBOCTD, KOTOPOH, KaK H3Bec-
THO, He OBLBA€T, HAJI0 BBIICINTD BCE EPEXONHBIE OTBEPCTHA
(BetnonnuTe Option/Selection Mask, B oTKpbIBIIEMCS OKHe
Ha sakyazke Block Selection maxxmure kunonky Clear All, pac-
HOOKEHHYIO BHM3Y ITaHe/my [tems, 3arem Ha 9TOM >ke MaHe u
ycTraHoBHUTe MIaXOK /it Via, Ha nanenyu Select Mode Bbi6e-
pure omuuio Touching Block, mb6o Inside Block, sakpoiire
OKHO, HaxkaB KHonky OK).

Tenepb Bocmonb3yeMcst 6109HBIM BBIIEIEHHEM OGBEKTOB
(8 Help/P-CAD 2001 Help Topics unnekc Block Selecting
Objects). Brinenennas o61acth 10/bKHa 3aXBaTHTD BCIO IUIATY,
a IOCKOJIbKY MBI PaspelIMIM TOJNbKO OI0YHOE BbIIe/IeHUe
NEPEXOAHbIX KOHTAKTHBIX IIolanok Via (puc. 4), Tonbko
OHH M OKaXKyTCsl Bblie/leHHbIMU. I1le/IKHUTe NIpaBoii KHOIKOI
MBIIIM M B OTKPBIBIIEMCS KOHTEKCTHOM MEHIO BbIGepUTe
Properties.

Puc. 4

Otkpoiire 0KHO co cniuckoMm Via Style (puc. 5) u BbI6epu-
T€ CO3MaHHBIM Hamu TMN MyVia. [locre nakatua xHomku
OK nepexojiHble KOHTAKTHBIE IUIOLLAJIKY NPUMYT 3aTaHHbIE
pasMepHL.

Tako#t nporecc MOXHO /1eTKO aBTOMaTU3UPOBaTh. [/ 9T0-
ro pcb-daiin Hago coxpaHuts B TekctoBoM dopmare ASCII
(o ymonanuwo on coxpansercs B gpopmate bin, mpu atom
paciiuperue y painos onunakosoe — *.pcb). Huxe mpuse-
JeHa 3aMMCh JUIA KOHTAKTHOM urormagky 10c18:

(padStyleDef «10¢18»
(holeDiam 1.0)
(StartRange 1)
(EndRange 2)
(padShape (layerNumRef 1) (padShapeType Ellipse) (shapeWidth
1.8) (shapeHeight 1.8) )
(padShape (layerNumRef 2) (padShapeType Ellipse) (shapeWidth
1.8) (shapeHeight 1.8) )
(padShape (layerType Signal) (padShapeType Ellipse) (shape-
Width 1.8) (shapeHeight 1.8) )

(padShape (layerType Plane) (padShapeType Thrmd_45) (outsid-
eDiam 0.9) (insideDiam 0.675) (spokeWidth 0.15) )
(padShape (layerType NonSignal) (padShapeType Ellipse) (shape-
Width 0.0) (shapeHeight 0.0) )
)

CxemoTtexumka N2 6 iioHb 2005

Via Propertaes

; Orientation -~ -~
TR
 foteton: 270.008g §

Via Stde: {Default} hd

f
Tool Code: D efault]

Kak Bupno, snauenue guamerpa orsepcrus 1,0 crenyer
3a K104eBbIM ¢10BoM holeDiam. TTostomy moxxHO Hanu-
CaTh HECJIOXKHYIO IIPOrPaMMy, KOTOpas MO/MKHA CUMUTATDH
pcb-daiin B popmare ASCII, pasbickarh CTPOKHM CO CIOBOM
holeDiam u samenuTsh 3nauenue mapamerpa, Hampumep,
Ha 3HadeHue 0,45, a 10 OKOHYAaHUM BHeCeHHUA M3MEHeHHII
COXPAHMTB A/l IO/l HOBBIM MMeHeM. Takyio mporpaMmy
MOXHO 106aBuTh B yTraurel PCB (Utils/Customize), a B
bYyHKIMM caMOI NPOrpaMmbl 106aBUTh ABTOMATHYECKOE
onpene/ieH e 3arPy>KeHHOTO aiiia, TOrAa npouenypa o6-
paboTkM daiina A NOIb30BATENA CBEIETCA K BBHIGOPY
crpoxu B Meno Utils.

Oxonuanue credyem

Bagum bapanos,
r. XapbKOB, YKpauHa

/4 KOop3uHa™
TEXHONIOTUU NAATAH

liser N

M csetT™
TEXHONOMWN NNATAH

TEXHONOTUW NNATAH

o , 3 8
HO MOBUbHBF. TENShOH B BMAS
SMS-coobiuenmii,

http://www.platan.ru

e-mail: shop@platan.ru
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 PAKTIKA

ABTOMOOWMAbHbIN
3/1IeKTPOHHbIN 6annacT
ONA NIOMUHECLeHTHON laMnbl

[pednazaemsili Habop «Macmep KUT» NKO17/1 nozgonum cobpame npoc-
moti U HadeXHbll 3/1eKMPOHHbIU 6annacm 0719 1amnel OHE8HO20 caema
(14C) ¢ numaxuem om asmomobusieHol 6opmosot cemu.

g

. aMIIbl JHEBHOTO CBeTa 00/1aIaioT
6oee BBICOKUM K0abGHUIIMEHTOM
IIOJIE3HOTO AEVCTBHUS M CBETOOT-

fayeil O CPaBHEHMIO C JIAMIIAMM Ha-

kanuBaHusA. ONUCbIBaeMOe YCTPOHCTBO

MOJKET IPUTOMTHCS U IOMa, B IOBajIe

Wi norpebe.

Texuudeckue XapakTepUCTHKHN

Hanpsxenue

nuTanus, B 10...15 (tun. 14,4)
Tok norpebnenus, A 1
KI1I, % 95
Pasmepbl nneyarHON

IUIaThl, MM 67x45

PekOMEHyeMBblif THUI JaMObl —
11W/21-840 ¢pupmbl Osram.

O61uit BUJ YCTPOMCTBA NPEACTAB-
JleH Ha pHucC. 1, IpMHOMIMAaIbHAA CXe-
Ma — Ha puc. 2.

ORO1Z/ 141

3/1eKTPOHHBIN 0a/IacT BBINOJNHEH
IO CXeMe JIByXTaKTHOTO IpeobpasoBa-
Teisi HANIPSDKeHUA Ha 6ase crienyaim-
supoBaHHON Mukpocxembl KP1211EY1

Master KIT
AD17/1

Puc. 3

Puc.2
Ta6nmua 1 (DA1). Teneparop dbopmupyer nse
Nozuyma HanmeHoBaHue Kon. | mocnefoBaTeIbHOCTH NPOTHBO(dA3-
€l 330 n® 1 HBIX MMIY/IbCOB C 3alUTHOMN 1ay30¥
2 1 mx®/25B 1 .

C3.65 0.1 MK® > IS YIIPaBAeHUA aPO¥ MOLIHBIX KO-
C4 470 mx®/25 B 1 4eii Ha IoeBbIX Tpansucropax (VT1),
26 5 1%022@“;:‘30 . ! KOMMYTHPYIOIIHX OOMOTKHM TPaHC-

7 15 MK 1
s 7.0 KD 1 dopmaropa T1. Hacrora renepanuu
co 3300 N, 5 % 1 peryiuMpyercs HepeMeHHBIM pE3HUC-
DA1 KP1211EY1 1 topom R3 B nuanasone 20...30 xI'u.
DA2 78L09 1
B H
K CoeTORNOR 1 C ETOfIHOII HL1 uHaunupyeTr padory
L1 LApoccens DRO17/1NT 1 yCTpoucTBa.
R1 3,6 kKOm 1 YcrpoiictBo MMeeT 3alUTY OT IIpe-
R2 20 KOm ! BBIIIIEHHM s HATIPSKEHUS TMTaHUA (11€eMb
R3 1 KOMm, NOACTD. 1 VDIRIR2
R4 4.7 KOM ] ) ¥ 31U TY BBIXO/HOIO KacKa-
R5 1 MOm 1 na no Toky (R10VD3R9C8), opHako B
R6F£8R7 12250 g';"/‘ ? YCTPOJMICTBe He NPeayCcMOTpeHa 3aluTa
L K [
RO 5 Om 1 OT HeNpaBWIbHOH MONAPHOCTH HaNpPsi-
R10 10 Om 1 JKeHUs NIUTaHUSA.
T1 Tparc. TRO17/1N1 1 Ilepeyenb KOMIIOHEHTOB YCTPOUCTBA
VD1 CrabunutpoH 12 B 1 IpHBeEJIEH B Tab. 1.
vD2 1N4148 1
VD3 K510 1 KoHCTpYKTUBHO 6a/U1acT BBINOIHEH
VT1 IRF7103 1 Ha 11eYaTHOH IIaTe PasMepoM 67x45 MM
— Pasbem EDSO0V-2x5 ! 13 PONBIUPOBAHHOTO CTEKIOTEKCTOH-
— Pasvem DT128Y 2
N NN
ERS:
w /—‘E__( 2
[B] 2 [o] 0 . o RG 9} EL
+Vee °R7 ® X¢a0d [@—-7
—> AOox5 0S50 °o—d1—o oRgﬁ SS
GND o o=J2—0(oc30)0C8 9] 3 §>
~—> [0 oX6 o o—4 o X200 /|
C44/ oo 0(2r m B % —
o r8 Jol AZZ z [
I 7‘/—-
ST .
Puc. 4



Puc.5

Ta (puc. 3), paccTaHOBKA 3/IEMEHTOB Ha
I1aTe MpHUBefeHa Ha pHUC. 4.

VICTOYHMK NHUTaHUA MOOKTIOYAIOT K
KkoHTakTaM X5 (+), X6 (=), maMy — Kk

KoHTakTtaM X1—X4 coriacHo puc. 2 u 4.
IlokoneBKa BBIBOJOB TpaHchoOpMaTopa
[IOKasaHa Ha pHUC. J.

Tpaucpopmarop T1 kpenurcs K rrate
npeobpasoBarens BUHTOM M3x20 u rai-
koit M3 (8 mabop ne Bxomsr). s ymobe-
tBa nopxnodeHus muranua u JIJIC Ha
IUIaTe MPeXyCMOTPEHbI OCAOYHbIE MeC-
Ta 11071 K/IEMMHbIE BUHTOBbIE 3)KUMBL.

KoHcTpykius npegycMaTpuBaeT yc-
TaHOBKY Iiatel B Kopiryc BOX-G026,

.CXEMOTEXHIIIKa Ne 6 * MiOHb 2005

IJIA 3TOrO Ha IUlaTe MMEIOTCA MOH-
Ta>KHble OTBEPCTHs IOJ BUHTHI AHa-
METPOM 2,5 MM.

[IpaBuibHO COGpaHHBIN 3MEKTPOH-
Hbl 6autacT He TpebyeT HaCTPOMKH.

I0pwuii Cagukos,
: r. Mocksa

AIPECA HEKOTOPBIX MATA3UHOB, B KOTOPbIX MOMHO NPUOBPECTU NPOAYKLIUIO MACTEP KUT U XXYPHANDI “CXEMOTEXHWUKA”

poccus

Mocksa

«MuTpaKoH», e-mail: mtk@mitracon.ru, www.mitracon.ru

3-1 Nasnosckuit nep, 4. 14/18, cTp. 1. Ten: (095) 237-10-95, 237-11-29.
dakc 959-96-32.

Npoeag fo cT. M. «Cepnyxosckas», «Maseneuxas», ganee 10 MiH. NeWKoM.

«Pagnoxo66u», e-mail: radiohobby@dessy.ru

yn. 2-7 Bnagumupckas, A0M 3. B nomeluetum 123-ro oTaenenus cessu. Bxog co peopa.
Ten. 8-916-927-67-65. Bpemst paGoThl: noHegensiuk—naThuua 10.00—18.00;

cy66ota 10.00—17.00 6e3 nepepbisa Ha 06el. BuixoHOR — BOCKPECEHbE.

«4un u Jun», e-mail: sales@chipindustry.ru, http://www.chipindustry.ru

yn. berosas, £. 2,

yn. TunsipoBckoro, 4. 39,

yn. 3emnaxon Ban, . 34,

yn. KocMowasTa Bonkosa, 4. 10 (rapaHTuinas mactepckas), Ten. 159-50-66.
Ten. euHo# CNPaBoyHO: poaH. 780-95-09, ont. 780-95-00, thake 671-31-45.

«LlapuupiHo», papuopbiHOK, MecTo 126.
Mpoesp 0 cT. MeTpo «LjapuuuHo», fanee newxom 5 mus. Bpems pabotbi: 9.00—16.00
6e3 BbIXOOHbIX.

«Ha Moxanke», panuopbIHOK, nas. 14/22,
Npoean [0 cT. M. «Kuesckas» unu «MonofiexHasi», fanee 6ecnnarHbiM 3KCNPEccoM A0
maraauHa «Tpu kuTa». Bpema pabotbl: 9.00—18.00. BbixoAHOM feHb: NOHELENbHUK.

«T0CHINTOPr», HA60PLI N0 NOYTE HANOXKEHHLIM NNATEXOM,
e-mail: post@solon.ru, http://www.solon.ru
111401, r. Mockea, a/a 1. Ten. (095) 304-72-31.

C.-Nerepbypr. «Mera-3nekTpoxuka», e-mail: info@megachip.ru,
WWW.iCShOp.ru —— MaraauH 3neKTPOHHbIX KOMNOHEHTOB on-line
yn. Gonbuwas Mywkapckas, g. 41. Ten: (812) 327-32-71,

takc: (812) 325-44-09

bapuayn. «[oTok», e-mail: escor_radio@mail.ru
yn. Tutosa, f. 18, 2-0it atax. Ten. (3852) 33-48-96, 36-09-61

BnauBOCTOK. «3neKTpoMapkeT», e-mail: elektro@eastnet.febras.ru, www.elektro.febras.ru
NapTuaanckuit npocnekT, g. 20, k. 314. Ten: (4232) 40-60-03,
taxc: 26-17-27

Bonrorpap. «ChipSet», e-mail: chipset@interdacom.ru
yn. Netporpapckas, 4. 3. Ten: (8442) 43-13-30

Exarepunbypr. <Meratpon», e-mail: 3271@mail.ur.ru
yn. Manbiwesa, . 90. Ten: (3432) 56-48-36

Mxesek. «Papguo», e-mail: rdo@udmnet.ru
yn. Kommynapos, 230, nep. tLiupokui, 16,
yn. 40-ner Nobepbl, A, 52a. Cnpasku no Ten/cakc (3412)43-72-51, 43-06-04

Kupos. «Anmi», e-mail: mail@almi. kirov.ru
yn. Ctenasa Xantypuxa, 4. 2a. Ten. (8332)62-65-84

KpacHospcK. «4un-mapket», e-mail: sergals@mail.ru, http://www.chip-market.ru
yn. Basunosa, 4.2a, paanophIHOK, CTpoekue 24. Ten. (3912)58-58-65

MypwmaHck. «Panuokny6», e-mail: rclub137@aspol.ru
yn. Nanauuna, 4. 5. Ten: (8152) 45-62-91

Hosoxyaneuk. «[enbTa», e-mail: vic@nvkz.kuzbass.net, http://www.delta-n.ru
yn. Boposckoro, a. 13. Ten: (3843) 74-58-49

HoBocuGupek. «Paguotexuuka», e-mail: wolna@online.sinor.ru
yn. Jlenuna, 4. 48. Ten/dakc: (3832) 54-10-23

«Papuopetanu», e-mail: wolna@online.sinor.ru
yn. Fleopesuueckas, g, 17. Ten/thaxc: (3832) 54-10-23
Hopunbck. «Panuomarasuh», e-mail: alex.minus@norcom.ru

yn. Mupa, 4. 1. Ten/haxc: (3919) 48-12-04

Craspononb. «PapuoTosapbi», e-mail: stavtvt@mail.ru
yn. flosatopues, 4. 4a. Ten: (8652) 35-68-24

«Tenesanyactu», e-mail: koketka@koketka.stavropol.net
nep. Yepuaxosckoro, 4. 3. Ten: (8652) 24-13-12, dhakc (8652) 24-23-15

TonoATmv. «Papuoferanu», e-mail: alexasal@infopac.ru
yn. Pesonounonqas, o. 52. Ten: (8482) 37-49-18

TONLATTH. «ONEKTPOHHLIE KOMNOHEHTbI», e-mail: impulse@infopac.ru
yn. Qsepxunckoro, 4. 70. Ten: (8482) 32-91-19

Tomck. 000 «3nKko», M-H «Paguoperany», e-mail: elco@tomsk.ru, hitp://elco.tomsk.ru
nep. 1905 roga, 4. 18, od. 205. Ten. (3822) 51-45-25

Tiomenb. «Cawa», e-mail: vissa@sibtel.ru
yn. Tynsckas, . 11. Ten/thakc: (3452) 32-20-04

Yipa. «3nekTpoHuka», e-mail: bes@diaspro.com
np. OkTa6ps, . 108. Ten: (3472) 33-10-29, 33-11-39

Xa6aposek. «TB Cepauc», e-mail: tvservice@pop.redcom.ru
yn. LLiepowosa, 4. 75, odp. 13. Ten: (4212) 30-43-89

BENAPYCb

MuncK, Npofaxa NOf 3aKas, CPoK A0 5 AHew. Mepechiika HA60POB HANOXEHHLIM NNa-
Texom. Ten. (375-17) 288-13-13, 285-24-13, m06. 8-029-682-03-37, 8-029-771-50-32,
g-mail: service@imeicom.by.

bpect. 040 «Jlebeps»
yn. Forons, p. 82. Ten. 21-38-87, 21-37-06.

Mo3bipb. YN «lana».
yn. 1. Konaca, p. 21. Ten. 8-(023-51)-2-64-74.

Morunes, «<OneKTpOHHbIE KOMNOHEHTbI», e-mail: fek@fek. belpak.mogilev.by
yn. Koponesa, aom 20. Ten. +375 (22) 46-83-76.

YKPAKHA

KneB. «uuumatusa», e-mail: ic@mgk-yaroslav.com.ua. Ten.: (044) 234-02-50,
235-21-58, dakc: (044) 235-04-91, yn. fipocnasos Ban, 28, nomeluexue CEPBUCHONO
UeHTpa «SAMSUNG»>; pbiHoK «Papuomiobutens» (yn. YiIMHCKOrO, 4), TOProsble
mecra No 43, 44,

«Ampag», e-mail; masterkit@tex.kiev.ua
yn. JerTapesckas, n. 62, 5-i a1ax, oduc 67. Ten/dpakc: (044) 495-21-09, 495-21-10,
DLIHOK «Pagnoniobutens» (yn. YWWHCKOro, 4), Toproseie Mecta N 45, 46, 47.

«HukC», e-mail: chip@nics.kiev.ua , http://www.nics.kiev.ua
yn.®nopexuuy, 1/11, 1 aTax, 24. Ten: (044) 516-47-71, 290-46-51,
DLIHOK «PafuoniobuTent» (yn. YiiuHeKkoro, 4), Toprosbie mecta Ne 108, 109,

«3NeKTPOHHbIE HABOpbI HANOXEHHLIM NNATeOM», 8-mail: val@sea.com.ua.
Kuee-110, a/s 50, uanatenscTeo «Papioamatop» («Mactep KWT»). Ten. (044)219-30-20,
213-09-83.

«Paguoman», http://www.radioman.com.ua
yn. Ypnosckas, f. 12. Ten. (044)255-15-80

Opecca. «Paguogetany u va6opsl “Mactep KUT”», yn. Yoneuckas, 4. 26 (Bo fgope).
Ten. (0482)34-48-84, dpaxc 47-69-94.
PanuopbitoK, MecTo Ne 10, no Bockpeceubsm 8.00—14.00.

KA3AXCTAH

Anmarsi. «IC FOR US», e-mail; alexander@diy-ic.net,

np. Cestchynnuna, o.534. Bpems padoter 9.00—19.00. Ten. +7(3272) 61-64-29,
61-03-04, thakc 72-87-24.
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MukpomeTteonaboparopna

B daHHoU cmamee onucaHa 0oCcmynHas 018 CaMoCMOAMebHO20 U320Mos-
JIeHUs MUHUAGMIOpHasa memeonabopamopus Ha 6a3e mukponpoueccopa.

METEOM3MEPEHUAMU Ka)KIbIH U3

Hac CTAJKUBAETCA €XeIHEBHO.

YTpom 3a 3aBTPaKOM MBI, C/TyLLIas
pamuo, He MPOIMYyCKaeM CBOJKY MHOTO-
abl. E1mie B 111KOj1e MBI TO3HAKOMUIUCH C
MeTeOU3MepPHUTES/IbHBIMHU IPUOOpPaMU —
TEPMOMETPOM, HAPOMETPOM, TUTPOMET-
poM. MMeHHO OHM NO3BOJIAIOT H3Me-
PUTH OCHOBHBIE METEOPOJIOrHYECKHe
HapaMeTpsl — TeMIIEPATypPY, AaB/IeHUE,
BJIQKHOCTB. ThICAYH HAOMIOmATENIEH 110
BCell CTpaHe MPOBOIAT U3MEPEHHs TeM-
nepaTyphl, JaBJIeHHA U BIaXXHOCTH, 9TO-
OBbI Ha UX OCHOBaHMH COCTaBUTb IIPOTHO3
MOrofpl. Pa3BUTHE MUKPO3/IEKTPOHUKH
MO3BOJIJIO COBMECTUTDL 3TU I'POMO3[-
Kre mpUOBOpPHl B BeCbMa KOMIIAKTHOM
YCTPOMCTBE, K TOMY >Xe o0lafjalolleM
XOPOIIUMH XapaKTePUCTHKAMH U Y1006-
HBIM B 3KCIUTyaTallMu.

[IpuHIMIIHATIBEHAS CX€Ma MUKPOMETEO-
nabopaTopuH NpHUBefeHa Ha pucC. 1.

B ycTpoiicTBe HCIIONMBb30BaH IEIEBhIA
mukpokonrposep PIC16C710A, nmero-
LM JOCTATOYHOE YHC/IO JIMHUI BBOIA/
BBIBOJIa M BHYTPEHHHMI aHalIOro-1udg-
poBoit mpeo6pasoBarens (AIIT) [1].
TakToBas 9acToTa MUKPOKOHTpOJ/UIepa
4,096 mI'l1 cTabwIsMpoOBaHa KBapILEBbIM
pesoHaropom ZQ1, uro npegonpenens-
€T BBICOKYIO TOYHOCTb XOfla 4acoB. B
Ka4yecTBe MHAMKaTOpa Ha 10 3HaKoMeCT
npumened JKKHM MT-10T7-3 ¢upmsl
«M3JIT». Yapasnenue KKH ocymecr-
BIAETCA 4Yepes BeIBOAbI A2 U A3 nopra
A, a nepenaya uapopmanu — uepes

BbiBOAbI BO, B1, B2, B3 mopra B. [Insa
orobpaxxenus: UHGOPMAIUU HCIIOb-
3yeTcd AUHAMHYECKHHM PEXHM C Ipe-
peiBaHUsAMH oT TaitMepa TMRO uepes
20 Mc, [1g 4ero B TafiMep 3arpykaercs
gucno 96H. Konrpacr orobpaskaeMoi
UHQpOpMAIUH peryIupyeTcs MOACTpo-
edHbIM pesucropomM R10.

1 u3MepeHus [JaB/ICHUA NPHUMeEHEH
TePMOKOMIIEHCHPOBAHHBIA U KaIHOpO-
BaHHBIN Aatyuk Bl Ttuma MPX2200AP
¢upmsl Motorola. 10T maT4MK H3Me-
psieT abcomOTHOE AaBIeHUe B AUAIas3o-
He 200...400 xIIa 1 uMeeT 9yBCTBUTEND-
HocTh 0,2 MB/kIla. [Insa cornacoBanus
BBIXOHOT'O HAaNpsDKEHUsA JaTYMKa JaBjie-
HuA ¢ BxogoM AIIT ucmons3oBanbl OY
DAl.1 u DA1.2. O6iuit ko3 duiiueHT
yCWIEHHA KacKajia cocTaBiigeT okoso 100.
JlaBnenue oro6pakaeTcsi Ha UHAMKATOpe
B MIWUIMMETPAX PTYTHOTO CTO/0A.

Braxxnocts usmepser garyuk HIH
3602-L-CP ¢upmer Honeywell, on ne-
1lIeB, S3KOHOMHWYEH U MMeEEeT XOpOllue
XapaKTepUCTUKU. UyBCTBUTENBHOCTH
natunka 30 MB/%, BeIXOmHOE Hampi-
>KeHHe IIPH BIAXKHOCTH 98 % cocTaBiisgeT
4 B, mo3ToMy OH MOAKIIOYEH K BXOOy
AL muxpokonTposiepa A0 6e3 ycure-
HHA U HOpMHpoBaHHA. Pacder Bl1axxHOC-
T4 (rH) npoBopurcs no gopmyne

rH = (V,, - 0,814)/0,0308,

rae Uyyp — BBIXOJHOE HampsKeHHe
matuyuka B Boabrax. Ha JKKHM mocne
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Puc. 1

B/I)KHOCTU B IPOLIEHTaX OTOOpaXKaeT-
¢ cumsot rH.

BbIBOMBI MUTAHMS JAaTYUKOB BJIAXKHOC-
TH W [aBJIeHUS NOIK/IIOYEHbI K BBIBOIY
RB7 nopra B, moaromMy /it X aKTHBH-
pOBaHHUS NMPU HayaTbHON WHMIIMAINA3a-
UK MUKPOKOHTpOJUIEpa HeOOXOIMMO
nozath Ha BbiBoA RB7 sor. 1. [114 mpe-
06pa3soBaHUs aHAJIOTOBBIX CUTHAIOB B
1M POBOI KOII, UCTIONb3YeTCA BOCbMH-
paspsagubiil AT MukpokonTpoiepa.

B MukpomeTeo1ad0opaTopuH UCTIONb-
30BaH HAaTYMK TeMmepaTypbl DS1621
¢upmsr Dallas Semiconductors, umero-
LU 1IHQPOBOIT BBIXOJ, O3BOIAIOIIUA
yIOOHO MONK/TIOYUTD €70 K MUKPOKOHT-
ponnepy. Ha unaukaTope TeMiepaTypel
CIipaBa OT YMC/Ia [PAlycoB OTOOpaXKaeT-
cs1 cumbon C.

[MepexiovyeHne peXUMOB PabOTHI
BBITMIONHAETCA C MOMOIIBI0 KHOIOK
SB1 u SB2, nmogki104eHHbIX K BBIBOIAM
RB4 u RB5 nopra B. [Ipu kparkospe-
MeHHOM Ha)XaTHMH Ha KHoOmKy SB1 na
KKU orobpaxaercs TeMmepaTrypa U
BJa)XXHOCTb, @ NMPH KPaTKOBPEMEHHOM
Ha)KaTHU Ha KHONIKY SB2 — naBienue u
spems. [Ipu murenpHoM (6osee 1,5 ¢)
Ha>KaTUM Ha KHOMKY SB2 MHKpPOKOHT-
poJsUIep TIEPEeBOAUTCSA B PEKUM YCTaHOB-
KA BpeMeHH. BrI6Op YCTaHOBKH 4acoB
WIH MUHYT BBIIOJHAETCS KHONKOM SB1
(KpaTKOBpEeMEHHBIM Ha)KaTHeM ), a yCTa-
HOBKAa — KHOTIKO¥ SB2.

[Ipu MTe 1bHOM HaXKaTUH Ha KHOTIKY
SB1 Mukpomereon1abopaTopus BBIKIIO-
4yaeTcd, MUKPOKOHTPOJUIED NEPEXOMUT
B peXXHM sleep. [ToBTOpHOE BKIIOYEHHE
YCTPOMCTBa OCYIIECTB/ACTCA HAXKaTHEM
KHOTIKH «cOpoc» SB3. Tak kak Mereomna-
paMeTpsl U3MEHSIOTCA ZOCTaTOYHO MefI-
JICHHO, HHTEPBa/I UX U3MEPEeHUS 3ajaH
PaBHBIM 15 MHH U TIPH XKe/laHHH MO>KET
IpOrpaMMHO H3MEHATLCA B LIMPOKUX
npefenax. YBeIMYeHUe MHTEpBala U3-
MEpEeHMs IO03BOJIAeT YMEHBIIUTh IOT-
peb/aeMblil yCTPOICTBOM TOK U YBEIH-
YUTH CPOK CITY>KOBI 6aTapei UCTOYHHKA
MUTaHUA.

Kanu6poBka pmardyMKa BIaXHOCTH
HIH nposoaumach no KOHTPOIbHBIM
TOYKaM, NpPWIaraeMbpIM B TeXHHYEC-
KOM ONMCaHMM aaTdyMka. [Ipu HyreBoin
U 75 % BIa)XHOCTU BBIXOAHOE HaIIpA-
)eHue OpUI0 cooTBercTBeHHO 0,814 M
3,133 B. lanee pesynabTarsl CpaBHHBa-
JICD C TIOKA3aHUAMH aCTUPALUOHHOTO
ncuxpomeTtpa M-34, npH 5TOM TOYHOCTD
HU3MepeHHUs coctaBwia 2 % BO BceM IHa-
Na3oHe M3MepeHMI. AHAJOTHYHO Ka-
AUOpOBaICA U HAaTYMK AaBneHUA. [aa
MOBBILIEHUA TOYHOCTH BBIYUCIEHUM
pacuersl MPOBOIWINCH € IBYXOalUTOBDI-
MU YHCTaMU ¢ GUKCHPOBAHHOM TOUKOM,



KOTOPBIE 3aT€M OKPYIJIS/IUCH O 11e/IbIX
1 OTOOpaKEHHS Ha HHIMKATOpE.
KOHCTPYKTHBHO yCTPOCTBO BBITIO/THE-
HO HA 11eYaTHO 11aTe 13 HpOoIbrHpOBaH-
HOTO C IBYX CTOPOH CTEKIOTEKCTO/IMTA
pasmepamu 60x50 mm. Ha opHoit cropo-
He 1atsl pasmeltiensl JKKH, kHonku u
JIATYUKHY, @ Ha JIPYTOH — OCTIbHBIE 3JIe-
MeHTHL B xauecrse SB1—SB3 ncnombso-
BaHb! KHONIKM DTS-24N. Tleuarnas rara
nomeneHa B kopayc G930 pasmepamu
135x70%24 MM, UMEIOTHHI OTCeK 1A Oa-
taped. Ha 3apHest ctopoHe Kopmyca i
JIy4Iler BEHTWIALMH B MecCTe pacioio-
JKeHHUA JaT4uKa B/IKHOCTH IIPOCBEP/IEHO
64 OTBEPCTHS IUAMETPOM 3 MM U ILIATOM
MEXJy LIeHTpaMH oTBepcTui 8 Mm. Hc-
TOYHUK MUTAHUSA HOAKIIOYAETCsA K MHK-
pomeTeorabopaTopuu depes pazbem X1
IIPH HCTIOIb30BAaHUHN OaTaped HarpsDke-
HUeM 6 B, a Ipu NMUTaHUH OT aKKyMy/IA-
Topa +9 B — uepes crabwmsarop +5 B,
cobpaHHbBII Ha MUKpocxeme 78L05.

TexauyeckHe XapaKTepHCTHKH
Inanason usMepeHus

TemIeparypsl, °C -40...+65
TouHOCTh U3MeEpeHUs
TeMIeparypsl, °C *1
HuanasoH u3MepeHus
BJIKHOCTH, % 20...95
Tounocrr nsmepenus
BIAKHOCTH, % 12
HuanasoH u3MepeHus
OaBJIeHHUA, MM PT.CT. 320...900
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Puc. 2

TouyHoCTh H3MEPEHUA Cs OXOTHHKaM, TyYpHCTaM, CcagoBoOgaM,

naBsjieHud, % 15 Bemymum ¢enosorudeckue HadIIOMIE-
HMureppan usMmepenus HHUA.
11apaMeTpoB, MUH 15 @aiin s NIpOorpaMMHUpPOBAHUA MHUK-

(3ajaeTcsi HPOrpaMMHO)
To4HOCTh X0O/1a YacOB

POKOHTPOJUIEpa MOYKHO HAaWTH Ha call-
Te pepakuuu Mo aapecy www.dian.ru/

B CYTKH, C +2 programs.

[MoTpebnsieMsbrit TOK, MA <3,5

BpeMs HenpepbIBHOM AWTEPATYPA:

paboTHI ¢ AKKYMYIATOPOM

Varta, gac 2300 L. B. A. Yavpux. Muxpoxoumpoanepo
['abapurHble PIC16C7X. — M.: Hayka u mexHuxa,
pasMepel, MM 25x70x150  2000.

Bec, rp. 125. 2. 1L I'env. Ilep. ¢ pp. Kak npespamumeo

NePCOHANILHBLE KOMNbIOMeED 8 U3MepU-
Bueminuit BUIL Mukpomereonabopa-  menvHoui komnaexc. M.: IMK, 1999.
TOpPHUH TPUBENCH Ha pHC. 2.

[Tpu mpaBunpHOM cGOpKEe MUKpOMeE-
TeomabopaTopus He TPeOyeT HaCTPOMKH,
Haie)XKHa, KOMITaKTa ¥ yIo6Ha B 9KCIUTY-
ataiuu. barapeu tTuna «Kpona» xpara-
eT 6osee yeM Ha 100 9ac HempepbIBHOH

paborsl. HecOMHEHHO, OHA MPUTOOUT-

IOpuit MaprhinieBckui,
r. Tomck
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A. B. Opynse

MUKPOKOHTPOJINEPbI ®UPMbI PHILIPS CEMEUCTBA x51

A.B.®pyH3e

Muxpoxko! !
dupmut PHILIPS
cemeilicrea x51

Wspatenbckuit noM «CKUMeH» BBITYCTIVI IIEPBbL TOM KHUTH Ajlekcaanpa ®pyHse «Muk-
pokoHTposutepsl ¢pupMel Philips cemeiictBa x51». B 9To¥1 KHuUre IpuBeieH TOXPOOHBII 0030p
BCeX BBIIyCKaeMbIX ¢pupMoit Philips MUKpOKOHTPO/UIEPOB, faHa HHGOPMAIHA MO TOCTYITHBIM
OTeYeCTBEHHOMY I10/Ib30BaTeII0 MHUKPOKOHTPO/UIEpaM ceMeHcTBa X51, M3roTaBIMBaeMbIM
IPYTMMH BeLyLIMMH MHPOBBIMH IIPOM3BOIMTEIAMHU. B Hell mpuBefieHa caMas cBeXas Ha
MOMEHT BBIITyCKa CBOGHasA Tab/MMiia 1o BceM BbITyckaeMmbiM Philips MUKpokoHTpoUIepam,
a TaKk)Xe TepMHUHOIOTMYECKHI C/10Baph. [lalee MOZPOOHO paccMaTPUBAIOTCA OCOOEHHOCTH
K/IacCHYecKHX MUKPOKOHTPOJUIEPOB ceMeiicTBa X51 — cHcTeMa KoMaH], (IOIpO6HO ONMCaHbI
BCe KOMaHObI MHKPOKOHTPOJUIEPOB ¢ KOZAMU OIepallyii, OllepaHIaMH, IPUMepaMH [eH-
CTBHUA KOMaHJ, BpeMeHeM HX HCIOMTHEeHHUs) U allllapaTHble 0COOeHHOCTH (CTPYKTypa MaMATH
M PerucTpoB, apu@pMeTHIeCKO-TOTHIecKoe YCTPOHCTBO, TafMephl-CIETIUKH U PEXHMBI UX
paboThI, cUCTeMa IIPepHIBAHUI, CTAHIAPTHBIN MOCTeTOBATENbHBIA IIOPT CO BCEMH PeXXHMa-
MM paboThl M CHCTeMa YIpaBlIeHHA NUTaHueM). [Tonpo6HO OIMCaHbl MUKPOKOHTPO/UIEPHI
¢ paspaboranubiM ¢upmoit Philips opurunaneHbeM sgpoM 80C51+, B TOM 4HC/IE MHKPO-
KOHTPOJUIEPHI ¢ (/I3II-TIAMATBIO IPOTPaMM, C IIPOrpaMMHPYeMOI MaTPHILIEH CYETIHKOB, C
pacIIMpeHHON NMaMATHIO MPOTPaMM M JaHHBIX. PaccMOTpeHbI TakXe MUKPOKOHTPO/UIEPHI
C IOTIOJIHUTE/bHEIMH [TOPTaMH BBOLA/BBIBONA, C alllapaTHO peajM30BaHHOM wwnHOM [°C
U BCTPOEHHBIM aHWIOro-uH(pPOBBIM INipeobpasoBareneM. Bes mpuBeneHHas MHGpOpMaIuA
OCHOBaHa Ha CIIPaBOUHBIX MaTepHatax ¢upmsl Philips.

Kuura paccunTana Ha IIMPOKUIT KPYT HH)XXeHEPHO-TeXHHYeCKUX pabOTHHUKOB, HHTEPeCy-
IOIIMXCA TIOCTIeMHUMH TOCTHXKeHHMAMHY MUKPOKOHTPO/UIEPHOM TeXHHUKH.

Knura ¢popmara A4 uMeeT MATKYIO OOTOXKY U COTepXHT 336 c.

Bb1 MO)KeTe NOAIIHCATBCA Ha 3TY KHHTY Yepes pefakinuio. CTOMMOCTD MOANMHCKH — 260 py6., B 3Ty CyMMY BKIFOY€HA IePechbUIKa 0

Poccun. Hamm peKBH3HTBI CM. HA C. 56.
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