3.5. "BHYTpeHHsIA" CXeMOTEXHMKA U TEXHOJOTHYECKHE CEPUH I/IM%HHLI U TOHKH

0o0ecIIeYnBarOIIIE

v H}’)KHI)I JIOTHYCCKHUC 6eHmu/iu. KaCcKaJlbl Ha OCHOBEC 3JJICKTPOHHBIX 3
HKIIMHU YHUBCPCAJIbHbIX

BBITIOJTHCHHE 3JICMEHTAPHBIX JIOTHYCCKHUX orepanuid (mpocrenmmre GyHKINH,
3JICMCHTOB).
| Hy>KHbI HEJTUHEWHBIE SJIEMEHTHI.

v IpocTeiimas HarIssgHas WUTIOCTPAL: NPpHMEHEHHE THOIOB.
[IpuMuTHBHASA MOJIENIb JUOA!
— MOJIOKUTEIBHOE HANPS)KEHUE — HU3KOE CONTPOTHUBIIE IOM TOK;
— OTPHUILIATEIIBHOE HAIPS)KEHUE — OYEHD BBICOKOE C UBJICHUE, TOK IPAKTUYECKU OTCYTCTBYET.
e Jlornueckoe yMHOXeHHe (1151 mpocToThl monaracy U ~ +E, U~ 0)
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1) Uy > Eu Uy > E —s%goka et (I ~ paspeiB) — Ug=0u Uy~ E = U?
2) Uy, = O (mro6oii — TOK OounbIoi (/] ~ 3ambikanme) ~ E/R
— Ur= Eu Uy =
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e Jlornueckoe ClI0XKEHHUE:. (\

1 Y e— Y
—® :____‘ —e ® {>F\
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1) U,y = Ou U,y = 0 — Toxka Her (/] ~ pa3pbiB) —
2) U,y = E (1100011 nimn 06a) — TOK OOJIBIION
npu stom Uy ~ E = UL,

I Hanuure nuoaoB NpuHIMITHAIBLHO BaXKHO,£Cmu Uy # Uy,

.}

* PeanibHBIE CXEMBI HAMHOTO CJIO \ (eKTUBHEE.

e B a0comroTHOM OOJIBIIN
peaTu3yIOTCS Ha OCHOBE T

3AETOPHBIX CTPYKTYP.
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bunoJsapHbId TPAH3UCTOD \(\

Ha  nomnoxke  Qgopmupyercss  MHUHHATIOpHAs  TpEXCioiHas %rypa HECOOCTBEHHBIX
MOJYIIPOBOJHHUKOB Pa3HBIX TUIIOB.

* BeiBOABI: KOL1IEKmMOp, 6a3a, Imummep. 603HaquHe Ha CXEMax:

I K u D ogHoit npoBoauMocTH (pa3Hoe JIETHPOBAHHUE),

b - npyrou npoBOAUMOCTH. <Q

I JIsa BapuanTa bT: p-n-ptun wiu N-P-NTUNOB. Q n-p-n
Pusnka sABICHUNW B CTPYKType OCHOBaHa Ha O U3y4daecrcs B
Kypcax "DIEKTPOHHBIE TPUOOPHIT U APYTUX AHUCIUTLIIMHAX.

*

e OOHO U3 OCHOBHBIX CBOUCME, peanu3)émblx 6 cxeme DT

[Ipu onpeneneHHbIX CMEILEHUSX E ~ MaJIble W3MEHEHHUS Ig
3HAYMTEIIHLHO MEHSIOT I (1 15~

_n_p

OBICTPOICHCTBUSA, T IX HaIpSODKCHUH, MOIHOCTH, ... )

ix = Big, maa BT [ ot Heck CC}ITKOB 70 IBYX-TPEX COTCH
* Ectb MHO)KGCTBOE § uaHocteidr BT (w1t BBICOKOTO

JI.b. JInuokymoBuu



A

o Tpanmzuctopsl ucnoyb3yroTcss B kKackagax (EIT, Usy, Ugux, pe:mcmpm,%. OHJEHCATOPBI W JIp.
3JICMEHTHI) C Pa3HBIM BapUaHTOM BKJIFOUCHHS TPAH3MCTOPa B TAKOM KacKa

. g 5 " 4 * E]'l
[Ipumep: mpocrevmmni kackan ¢ BkiIwuyeHuem bT mo “cxe o
OOILIUM SMUTTEPOM .
AiB - AUBX
AUBBIX - _AIK — AUBBIX ~—K- AuBX
+ ycuiieHue!
lo. = [Rel Ugpix
k= Pris ™
' OCHOBHOM MeEXaHHU3M.: MaJlbli CHUTHa OK ,§a351) YIIPaBIISICT
O00abIKM (TOK KOJUICKTOpa, SMUTTEPA). ' R
| DHeprus 1 ycuieHUs (TOBBIICHUS CTH) OT UCTOYHHUKA ITHUTAHUS.
A Ugyx
| | M A 6 A 6
1 | ' Manbie AUy, OpUBOIAT K OO0JbIIUM AUy, HO OOBIYHO
BenumunHa AU, orpaHumdeHa auana3oHoM ot =~ 0 go =E,
Ally, s (TTpu ABYXIIOJISPHOM IMHTAHUH OT ~—E),
— IIPU CHYDKEHMHU |l TIpeaen Uy~ Ef,
I e >




— Ipu pocTe Ix cHmkaeTes Uy, U He BL(O\\H}IGTC}I Ik =B

I MOXHO CTpOWUTH YCUIMTEIbHBIE KACKAJAbl MO APYTMM BapUaHTaM B &;{ BT ("cxema ¢ oOmei
6a3oii" u "¢ 00MUM KOJUIEKTOPOM'")

€ MOQIIIHOCTH).

| B mogoOHBIX cXxeMax M.0. YCHIICHHE M HaNpsbKeHHs ¥ Toka (yc
3k0¢ Ry,x (moBTOpHTENH, OYydep,

M.6. IOBTOpEHHE HAIpPSDKCHHUS W YCHJIEHHE TOKa. BBICOKO
pa3Bs3Ka).

I C ucnosib30BaHUEM JBYX WJIM HECKOJIBKHX BT Mok 3aTh 0oJiee Y(PHEKTUBHBIC YCUITUTEIbHbBIC

Kackazael, 1udpepeHnanbHbIA YCUIUTEIb U T.11.
I Db dexTuBHbI "KOMnIEMEHMapHbIE" CXEMBI, COYE ue B kackaae bT p-n-pu N-p-nTumnos.

I B coueranun mogo0OHBIX yCHUIIUTENIEH @ O T:I})ﬁ CBSI3U MOJXKHO CO3/aBaTh CXEMBI CTaOMIM3AlINH,
reHEeparyu, KOMIIapaTopbl U MHOTHE CTPOMCTBA

Hetinvle kackaabl Ha bT

A Uppx

. @®opma BBIXOAHOTO CHUTHaja OTIWYAETCA OT (OPMBI BXOIHOTO
(HenmuHElHBIE TTpeoOpa3OBaHM)
— Moy nsanus

AUBHX — JleTekTupoBaHue
— l'enepanus

LT >



— aQHAJIOTOBOE MEPEMHOXKCHHE (CMe%m, CUHXPOHHBIC
JICTEKTOPHI, ...)

| M.6. B coueTanuu ¢ ycuienuem: A >Y\UL.
* bT B K110ueeom pexume.
A Ugpix A Uppix )
A
JAVZI
v /A \ I >
< > ! 1

AuBX BX.3 UO BX

— DJICMEHTbI UMITyIbCHON TEXHUKH.
— Onementsl IMOPOBOU DJIEKT !

I He myTaTh KI10UE€BOM peXK @1 TPAH3UCTOPOB C BJIEMEHTOM ' 3JICKTPOHHBINA KJIHOY' .

* Ha ocHOBe TpaH3uUCT CKaJIOB C JIByMsI WJIM HECKOJBKUMH TPAH3UCTOPAMHU MOYKHO CO3/1aBaTh
BEHTWJIU DJIEMEHTAP YECKUX OIepauui u ap. npocreniux JID.

%
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e [Ipy UCHONB30BAHUM TPOCTHIX INPUEMOB, HAa OCHOBE KackanoB ¢ bT B xito¥§eBOM pexHME MOKHO
dhopMupOBaTh MOPOTOBBIE U JIByXIIOPOT'OBBIE CXEMBbI (Tpnrrep ]_UMI/II[Ta), Tpnrrﬁp{(c aMSTBIO U T.]. ...

\

v'TloJeBble TPAH3UCTOPDI

&

q

O
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v TexHoJOrnyecknue cepuy nudpoBbIX Mmcpocxem(\

* TeXHOJIOrHYCCKHUE TIOIXO/IBI; — Jenenue &me KJIaCChbl —

* neonorus mocTpoeHus mexHo1p2luecKue cepuu

BEHTWIEH. (MOTYT nefiuThCs HA Ccepuu-

miThbl ¢ IUPPOBBIM KOAOM
CCPHH)

Cepun UMC orinyaroTcss Kak Mo CTPYKTYypE HCIIOJ g@ AKTUBHBIX DJIEMEHTOB (TPaH3UCTOPOB U
TPAH3UCTOPHBIX KACKAIOB), TaK U IO MPUHITUITY TIO HU$Y CBSI3EM MEXK]y HUMH.

it ﬂ‘”

* TTJI u ee pa3HOBUIHOCTHU
— TPAH3UCTOPHO-TPAH3UCTOPHAS JIOTHUKA. o

e INJI (U?J1) — MHTerpalbHAST HHXEK Has JIOTHKA.
* JCJI —5MUTTEPHO CBSI3aHHASA norm;%
* JITJI — nnogHO-TpaH3UCTOPHA Ka.

* MOII —noruka Ha none TPAH3UCTOPAX.

* KMOII - Jnoruk ommumMenTapabsix  MOII
CTPYKTypax.
IpyTHE.

JI.b. JInuokymoBuu




v Muxkpocxembl TTJI \(\

TexHomornueckas ccpu:da, IOABHUBIIAACA B HAYaAJIC 60x rogoB, OCH asjgd Ha HCIIOJb30BAHUU
MHOTOOMUTTCPHBIX TPAH3UCTOPOB BO BXOAHBIX KaCKalaX BECHTHJICHU

e CtanmapTHble 3HaueHUs mapametpoB T TJI cepun: "

— HOMMHAJIbHOE HaIpsOKeHUE MUTaHus S B.

—-U',>2B; U%,<0,8B. <®2 B; U%.<04B.
— ' < 40MKA; 1%, < 1,6MA. w2 400MKA; 1%, > 16MA.,

| Harpy3ounas crioco0HocTh 10 (CK0IBKO BX0I0B MOKHO MOJKIIOYUTE K OJJTHOMY BBIXOY)

— T, =20Hc (qactotel go 10 — 30MI ). (& ®

‘%
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A Ugyn(7) 4 uex

A | /b
i

« CTangapTHbIE CEPHHM MUKPOCXEM OTCUCCTBEHHbI JI
130, 133 guamor SN54], 135, 155ananor S

UO.///////////// //X//

* Jlna nornyeckux Mukpocxem TTJI xapagrrep siementsl U-HE.

Hanpumep, 6a3oBast mukpocxema K15 - 1Ba anemenTa 41-HE.

MC K159I1I15 coaepxut 4 351eMeHT yaroniee NJIN”

BrimyckaroTcss MUKpocxeMbl 4X %155HA3) 3X3U-HE (1591A4), 81-HE (1591A2) u ap.
Ecth nocratouno CJIO)KHI)I e ctpykrypsl U-MJIM-HE: K1531P3, JIP4, JIP11.

& v MoaundunupoBanabie TTJI cepun

JI.b. JInuokymoBuu



» ManomonnHas - 134, 158 [SN74L] A
(cHIKEeHME OBICTPOACUCTBHS - Frg =3 MI ).

* beictpoperictByromas - 131 [SN74H] Fa =50MI 1.

* Ectb psan TTJI cepuit ¢ nnogamu lotku
1530, 1533, 153KP1531

(T, - €AUHULIBI HC, YACTOTHI — COTHH MI ).

| JIubo ObicTpoaeiicTBHE, IMOO HU3KOE MOTPEOICHHE.

JI.b. JInuokymoBuu



v Muxkpocxembl DCJI (\

CtposTCsa Ha TPAH3UCTOPHBIX CXEMaX, C OObEAMHEHHBIMU SMUTTEPAMH.
Ilo cpaBHEHHUIO C APYTUMHU CEPUSAMH 00JIANAIOT MAKCUMATbHBIM ObICID %uem, (u maxcumanbHbLIM
nompebienuem).

| MakcumanbHOE OBICTPOJICUCTBUE 3a CUET pabOThl TPAH3UCTOPAB HE B KIIFOYEBOM, a B JIMHEHHOM
pexxuMe (MCKITIoYaeTcs 3aJep)KKa, CBSI3aHHAsI C HACHIIICHUEM). %

* OteuectBennbie cepun 100,K500,K1500 (Motorola - @)

» KittoueBbie mapaMeTphI™: %

— Hanpsixenue nuranud: — 5,2B orpunarensHoe!
—~U'=-1B (or - 0,8610 —1,04), U° =—-1,
— T, < 3HC.

— MomiHOCTh, TOTpedIIsieMas OJJHUM JIOTHYSEKUM Z;J}ICMCHTOM MOKET OBITh OT €IMHUIL JO JIECSITKOB MBT.

Al (t) B o KIIMOHAJIbHBIC BO3MOKHOCTH IITUPOKHE:
— , nemndpatopsl, apudm. yTp., Tpurrepsl, 3Y, LHAIIbL

0 .
* Harpy3ouHasi CtoOCOOHOCTS:

1 _7/// ------- Ul — TI0 TIOCTOSTHHOMY TOKY (Hampumep, reHepaTop KOHCTAHTHI)
R 7Z % G/

ouyeHb Oomnbmas (3pQeKTUBHBIE BBIXOJHBIC SMHUTTCPHBIC

x TOBTOPHTEIIN);

— IIO BbIBOAAM C BBICOKOYACTOTHBIMHN CUI'HAJIAaMH OHa

"""" 7,
s W
// Z % (muHaMHMUYecKassh Harpy3o4yHas CIIOCOOHOCTB) CYIIECTBEHHO

"""""""""""""""""""""""""""""" menbIe 10 — 15 gnusiHus BXOTHON €MKOCTH).

JI.b. JInuokymoBuu



v Muxpocxemort KMOIT (\
* VIcrIonb3y 10T no/1e6bie TPaH3UCTOPEI. \'

(IIT uMmeror MeHbIIHME TabapuThl, MEHbIIEE IMOTpeOIcHUE, Ooyiee BBHICOKOBOBICTPOICHCTBHE, OUYCHB
BBICOKOE€ BXOJIHOE COMPOTHUBIICHUE, BXOJHOM TOK MPAKTUYECKH OTCYTCTBYE

e XapakTepHO UCIMOJb30BAHNE KACKAJAOB ' AJIECKTPOHHBIX AJIHOUCH .kcoquaHI/Ie C AaHaJIOrOBBIMU
CUTHAJIaMH, JIBYHAIIPaBJICHHOCTB).

e UC cepun KMOII crpositcss Ha codetanusax MO CTOPOB Pa3HOM IPOBOAUMOCTH (pa3HbIC
THUITBI MOJIYTIPOBOIHUKOB U TMOJISPHOCTH TPEOYEMBI CHIN).

» OreuectBennbie KMOII cepun: 176, 561, 564K 1, 1564

*
—15B (.561, .564¢cpun), 0OBIYHO IHPOKHE JTOIYCKH.

* [TapameTpsl:
— Hanpspxenne nutanus ~ 9B (176¢e
— boJibiiast Harpy3o4Hasi CiocoOHOC

—T,: ot 200Hc (176cepus) 1o 1@
— O6bruro U= Uy, UO:Q

I B nHacrosiee Bpemsh, OU€HB paclpOCTpAHEHHAs W TMOIYyJIApHAs
cepusi. XOpOoLIHUil KOMNPOMICC 110 KOMIUIEKCY apaMeTpPOB.

JI.b. JInuokymoBuu

61, 1504epun).




Hunvi. Muxkpocxemot ¢ mpemsa cocmoanuamu. Mukpocxemol ¢c om (msseblxodom.

v" Beixos! u¢poBeix MC — HCTOUHUK HanpsokeHus (HU3Koe Ry, 11 OYHOM CTIOCOOHOCTH).

v HeommycTUMO COeIMHEHKE ABYX WK O0JIee BBIXOIO0B!
* HenpaBuwibHast pabota MC win BBIXOJ U3 CTPOS;
* HEJIOMTYCTUMO C TOYKH 3PEHUSI OJHO3ZHAYHOCTH PabOTHI y

Stiekpa. )

v ECTb cuTyaiuu, Korjaa meiaecoodpasHo paccMoT ’KHOCTb TaKOI'0 COCIMHCHUS.

. A Ono Ham HaQB? AJIO!
Jl1s1 paGoThI MU OAHHBIX .

0}

CIKI MU JOJDKHA ITPOUCXOIUTD IIEpeaada JaHHbIX.

)

2 6noka: 1 1B op; 3 610ka: 3 ABOMHBIX HAOOpa; 4 010Ka: 6 TBOMHBIX HAOOPOB, ....

A b

JI.b. JInuokymoBuu



o ???2CoenuHenue 0JIOKOB “OTaeNbHO Bce co Bcemu — HEBBIrosiHO, HEacb(beKTmé\HEm&(o.

v HopMaJsibHBIM BapHaHT — IIMHA JaHHBIX %
e Habop npoBoauukoB (kak mpaBuiao 2"), K KOTOPOMY IOACOEIUHS 00bt u 6vixoovl BCEX
“o01armuxcsa’ CUCTEM.

o [Iepenaua/mpreM uHGOpPMALMH TPOUCXOIUT “mI0 odepean” (! 0HOSHAYHOCTH JIOTHKU PAaOOTHI).

Opun 610K — nepegaer (paboTarOT BBIXOMABI), IPYTHUE TOJIbBK HHANMAIOT JaHHbBIE (paOOTalOT TOJIBKO
BXOJIbI, MX BBIXOJBI HE JIOJKHBI pab0OTaTh B IIJIaHE BIIMSHUS POBCHB HAIIPSKEHUS HA IIIUHE).

o JInss coOmroieHnsl 0YEPETHOCTH JOJKHA OBITH CHCTE JCHUS TIepenadeld JaHHBIX [0 ITHHE
(bopmupyrOIIast CHCTEMY CUTHAJIOB, YIIPABIISIOIIHNX P OKOB).

P
- )

paBiieHUE IIEpeaade

HUC K IIHHE HecKoIbKuX BxoaoB HE mpobmema (ycTpoiicTBa, KOTOPHIC HE
CHT BOCIIPHHUMATh HH(POPMAIHIO HETPYIHO 3a0JJOKUPOBATH).

I TlapannensHOE
JIOJKHBI B JIAHHBI

JI.b. JInuokymoBuu



I TIPOBJIEMA kak mnipu mepenade JaHHBIX OT OJHOr0O OJI0Ka HCKIIFOUUTH L@e HA HEro Apyrux
BBIXOJI0B, MOJKIIOYEHHBIX K 9mMUM Jce TIPOBOJTHUKAM IITAHBI.
v’ [y pa3pelienns 3a1auu HOAKII0UYEHUS K IIMHE BBITYCKAIOTCH M bl CO CIICIIMAJIbHOM
KOHCTPYKIIMEHN BBIXOIOB:
1) MC (Beixoabt MC) ¢ mpembum cocmos

em
*
2) MC (Beixoasl MC) ¢ omkpsimuisnkogekmopom (Min
C OMKPBLIMBIM GLIXO00M). <Q
3) MoxHO UCTIOJTb MYJIbTUTIIICKCOPBI
(koMMyTaTOpHI), cM. 3.8 )

MukpocxeMbl eTBHM COCTOSIHHEM (BbIXOaQ).
e Ha Boixoze kpome U° 1 U', Bo3MOXHQ MpemBe cOCTOSIHIE — BBIXO UMEET BHICOKOE COIPOTHBIICHHE U
OTHOCUTEJILHO OOIIed TOYKU U Iien Hus. T.e. Bbixoa (aktudyecku “orcoeguHer” ot MC.
Hanpspkenue 3agaeTcs IpyruMu UCT MU, TIOJAKIIOYEHHBIMU K 3TOMY MPOBOIHUKY .
e OObIYHO 0003HaYaT OYKBOM X0J1, IEPEBOASAIINNA MUKPOCXEMY B TPETHE COCTOSHUE OOBIYHO
0003Ha4YaeTCs ¢ MOMOIIbIO “ONOKHMpOBKA BBIXOAA —
[Ipumep. [IBe MUKpOCX FOYEHBI K [INHE! X, T, Y2
* E,=1 Ha miMHy NOCTII Han ¢ DD1 (DD2 — ‘orcoenunena”) L
e E,=0 Ha mmny curtai ¢ DD2 (DD1 — ‘orcoenuneHa”). . .
DD, DD,
JI.b. JInuokymoBuu E 7




AHaJIOTUYHO U TIPH OOJIbIIIEM YKCIie OJTOKOB. (\‘
Cucmema ynpaeneHuss NOJXKHA OOCCIEUUTh: TOJIBLKO OJWH OJIOK Nepeaaet (3%@
IIMHBI), BCE OCTAILHBIC B 3-M COCTOSHUHU (BBIXOJIbI HA IHUHY "OTKIFOYCHBI 0
JAHHBIC IIUHEI).

Ha IIPOBOJAHHKAX
TOJIBKO ITPUHHUMAKOT

MuxkpocxeMbl ¢ OTKPbITBHIM BbIXO0 OMW
Brixonusie xackanpl BeInoiHeHBI HAa BT mo cnenmmaibHOM cxe xe1\4§ C OTKPBITBIM KOJICKTOPOM).

Takou Kackaj 1aeT CIeAyrlIne CBOMCTBA!

* [Ipu hopmupoBannu Hu3Koro ypoBHs U (ypoBeHs “0”) papOrachNgak HCTOYHHUK HATIPSHKCHHMS .

e [Ipu dbopmupoBanuu Beicokoro ypoBHs (“1”), Hamp O3HHMKAET €CJM BBIXOJ, HHUKYJa HE
noaKIro4YeH " (MM BRICOKOOMHAS Harpy3Kka), Wi 10JIcee K TAKOMY K€ YPOBHIO.

Ecim BBIXOJ MOAKIIOYEH K UCTOYHUKY HHU3KOTO el (“0”), To Torma BBIXOJHOE HANPSHKCHHUC
CHIKaeTcs 0 Hu3koro yposHs (“0”) Oe3 HOBpe)K%T aH3ucTopa (3TO ITATHBIA PEIKUM KacKaja).

v CoequHeEHNE HECKOIBKUX BBIXOJI0 TKPB{THIM KOJUIEKTOPOM: Eo |
* Bricokuii ypoBens (“1”) Oynmer, kornaHa BceXyBbIX0ax cocTossHue “1”.
e Eciiu Ha ogHOM (MJIM HECKOJIBKHUX) X Hu3kui ypoBeHb (“0”), To B E,/0
MECTe COeAUHEHHUS OyAET YPOBEHbD U —> o—
I T.0. Takoe COCAMHCHUE 3 HO OIEPAIMH JIOTHYCCKOTO0 YMHOKCHHS E’ UBb'i
— UCHOJIB3YIOT TEPMUHB H Hag Joruka', "mMmonrTaxxknoe U".

JI.b. JInuokymoBuu



v’ Ilpu pabote ¢ MIMHON TaHHBIX ¢ npuMeHeHneM MC ¢ OTKPBITEIM KOJIHGKTOpCWpaGJZ}ZiOWa}Z cxema

JOJKHA 00ECTIEYNTh YCIIOBHUE: \n
8bIX00bL NpuUHUMarouwux 610x06 (kpome nepeoarouie2o) npueodﬂzmc%zJ osinue “1”.
Torna va munHe OyaeT yposens (“0” wim “1”), KOoTOpHIi onpenesieTcs r% UM OJIOKOM.

Q *
Ny
&q
®$

D

JI.b. JInuokymoBuu



Foukulkoukvpenuuu/cocm}mmuﬂ “
\ T

* B peanbHbIX MUMPOBBIX AJIEMEHTAX, BEHTHIAX, CYIIECTBYET 3aJcpiKKa hi| !‘ y

MU3MEHEHUSMU BXOIHBIX U BBIXOIHBIX CUTHAJIOB. 2 R
* [IOY moxer conepxars ciioxHble Henu L[D. 4. e T"' ,

* [Ipu opMUPOBaHKM YPOBHS BBIXOJHOIO CUTHAJa MOTYT OBITh 3a1eliCTBOBAHbI I

o <
IMapaJuICJIbHBIX LCIIN 3JICMCHTOB JIOTHYCCKOU CXCMBI. .}

-
a5
-

b BBIXOJHOI'O CUI'HAJIA.

 3-3a HEOIMHAKOBOJA, 38 M 2JICMEHTOB B IMapaUICIbHBIX IIETISAX

A JJIECMEHTOR OXK MIEPEKITIOUCHNE OPOUCXOAUT  HE
B |—— oaHOBpEeMEHHO.

5 e B wurore Ha 7€ BO3MOXKHO TIOSIBIICHHE KPaTKOBPEMEHHBIX

0kHBIX ypOBHEH (Ha BpeMs, KaKMe-TO LIENH ykKe IepeKIIOUMINCh, a
KaKHMe-TO elle HeT). )

Takue IMpouccChbl, CBA3AHHLIC HOBPCMCHHbBIM Cpa6aTBIBaHI/I}I ImapajiICJIbHbIX ueneﬁ n
ITOABJICHUEM JIOKHBIX BBIXOJHBI HAa3bIBAlOT KOHKYPCHIOUAMMU, TOHKaAMH, COCTA3AHUAMM.

I Tocnie 3aBepiiieHUs] TPHOLIRCCOB MEPEKIIOYEHHS FJIEMEHTOB BO BCEX MapajljiCbHBIX BETBIX CXEMBbI
HAa BBIXOJIC YCTAHABJIUB b CKTHOE 3HaueHHE (111 KOMOMHAIIMOHHBIX YCTPOMCTB).

1€

¥

9

IMOABJICHUSA KPATKOBPCMCHHBIX JIOZKHBIX 3HA4YCHUM HCCYHMICCTBCHHO (I/IHOI‘I[a
€ 3aa4 5TO HCKCJIATCIIbHO NJIM HCHOITYCTUMO.

| Mnoraa Bo3
HE peanu3yeTcs).

JI.b. JInuokymoBuu



x=1 %~1 < Q
i (\Wb
€eT MECTO KOHKYPEHIIU

X X, X; (Ha BBIXOJAX O1 U Ol))

I__ju 1] v a, §

—e
.Xz & a, /\
—eo—
T2 K
X a
3 2 Y :
I Ins KC moxno dhopmuposars JIC, B OpOMl NOSIBJICHUE JIOXKHBIX CUTHAJIOB M3-3a KOHKYPEHLUU
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[Ipy 3TOM TMOABISAIOTCS “U30BITOYHBIEC” AJEMEHTHI, OJHAKO OHU ' OJOKUPYIOT" Womﬂoe MOSIBJICHUE

JJOKHOI'O BBIXOAHOI'O CHUT'HAJIA. \
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3.6.00mue noaxoanl K co3aanuio 1Y (\

a) OueHb HU3KUIL YPOBEeHb UHMeZPAUUU

Coznmanne 1Y Ha OCHOBE 3JI€MEHTAPHBIX AJICKTPOHHBIX MPHOOPOB (pe3fic %nnonm, TPaH3UCTOPHI U
T.I1.) B cXxeMax BeHTuiaei JID (KoHCUHBIN pa3paboTUHK JeIacT BCe).

| TIpakTUYECKH HE TPUMEHSIETCH.

0) Cpeonuil u 6viCOKUIL yPOGEHb UHMEZPALUL

(4UTIBI/MUKPOCXEMBI). Q
[Togxoasl pa3pabOTYMKOB M MPOU3BOJAMUTEICH 3aB ﬂ(@ ’g ’§
MaciTada BbIMYCKA U CI0KHOCTH YCTPOMCTRBA. @ 2 = >§ -
5| = >§"

( ) ilg A&
» Coznmanue yuma Tpedyemoro 11V, = | B ',' Q
— Jloporo wu gpoaro, mo pa3pabo OpraHuzanuu % o %
IPOM3BOJICTBA (Jierde JyIst MPOCThIX L Y4 Xyrke s CII0XKHBIX). =
— Hmeer cMbICAT MNpU  JOCTATOYHO BIIMX MAacCIITa0aX @ - cosnanme unna uenecoo6p£§maﬁ PRITVER
BhIycka (m1s mpocteix 1Y HUASL MEHBIIE, JJIE [ - co3ianue Ymna SKOHOMHHUECKH HEOTPAB/IAHO
CJIOXKHBIX — BBIIIIE).
— Hannyuimue napameTrpsl y€T a.
I PactipocTpaHeH HECK YHUITOB MPOCTHIX [0a30BbIX] THIIOB 11D Kak geranmei 11 cioxHbIX 1Y,
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e lcnonp3oBaHHWe BBITyCKaeMbIX 4YHUIOB IO OTHOCHTEIBHO
NPOCTHIX [0a30BBIX] YHHBEPCAIBHBIX (YHKIHOHAIBHBIX THIIOB _ | ————-— \
(mpom3BoauTens TUNOBBIX [13). + Co3maHuWe W3 HHUX YCTPOWCTB
[COKHBIX, CTICIIUATN3UPOBAHHBIX | (monp30BaTENb nC,
pa3paboruuk koHeuHoro [1DY).

— PacnpoctpanenHocTs moaxoma oOecreurnBacT MacCOB@CTH
IPOU3BOCTBA TUIIOBBIX THMOB [11.

>

CTh ycTpoiicTBa

[
I
:npnMeHeHne|
| HaGopa | o”
YHIOB
I
I
I
|
I

pa3padoTKa
yHuna
CJI05KHOTO
ycTpoiicTBa

|
THIIOBBIX |
ﬂpOCTle

+8
%

I

CJI

— [enmecooOpa3Ho 1Sl HIMPOKOTO CIIEKTPa yCIOBUM. A
— [IlapameTppl He Takue XOpollue, Kak s ThIO
MHTETPAJIBLHOTO UCTIOTHEHUS! KoHeyHoro [1Y. P e
| [IPOBJIEMA CnoxxHble U HEJ0CTaTQUHO MaccoBbie [IDVY:

—enunas C ouenb HOM J0JITO pa3pabOTKH;

— HO U CX€Ma OCHRIX W C Toxe He AeNeBo, A0IAT0, rabapuThl U T.11.
B) MuKkponpouneccopHble YCTPOiicTB o mcommoncccopme
AKTyaJIbHO: pa3HOOOpa3HbIe, HO OYCHb HBbIC 3a/1a4d [JacTHBIC,
Majible MacITadbl MNPUMEHEHUs]; enne rabapuroB (owen» 3| | 77| [T 7°
BBICOKHI YPOBEHb MHTETPAIUN), 6Bl mun apxumexkmypuol LY §
e IIpeoOpa3oBanue BX aHHBIX  ITIPEACTABISIETCS  Kak &
nociedosamenvHocms O IPOCTHIX OIepanuii (1o mporpamme). é
* ba3zoBeie 3seMEH COBBIA  BBIIYCK): MHKPOIPOLECCOP, £
MHKPOKOHTPOJLIED; an. ... )
» Koneunslii ¢y a¥ koHkpeTHOTO 1Y ompeensercss BHECCHHOM e —

MacTad BhIMyCcKa
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mporpaMMon (MOKEeT MEHSATHCH). (\

| YHHUBEpCAIBLHOCTD U IOCTYITHOCTD. IIpOUTpHINI B Obicmpoodeiicmeuu (CHOXHNP OapHTax | T.II.).
r) IIlporpaMmMupyemMble Joruuyeckne HHTErpajJbHbIE CXeMbI Q

TpeOGoBanus. He O4YeHbL OOJIBIIME MacIITaObI BBINYCKa; "cpemHssa/BBICOK OKHOCTh. JIBa mepBBIX
OIX0JIa MAKCHMAaJIbHO IIPOSIBJISIOT HEJOCTATKH M HE BIIOJIHE IPOSBJISIOT C JIOCTOUHCTBA.

Takas Huma caenanga IPUBICKATCIbHBIM {

npuveneie TLHC. JR— | Mpowssomrear IOV
IJIMC - cneuWanbHBIM 4YHWIN, KOTOPBIU i Hpoﬁ;ﬁ?em’ oTAETLHbIE 006pasunbl) ;
MOXET OBITh MOJABEPrHYT TMPOLEIYpE i LLLULLLLLL
"MporpaMMUpOBaHUA " (u3mMeHeHne | :
KOHTaKTHBIX COCJIMHCHHMHA BHyTpW uyuna), : J4|MJNC l——l;J>
IS TOro, 4YTOObLI OH CTajd BBIIOIHATL | ; TTTITTITTT
Tpebyemsie JI®. B mrore moaydaror uum 4 NporpavMMHpoBanue |
Tpebyemoro 11DV, NG —eemce—ce—c——————- K
CoOopka Ha ocHoBe THIIOBBIX UM ' HJINC Pa3zpadorka UMC 11DY
Pa3paboTka cxeMbl U miaThl + HOCHUTEJBHO JOPOTOW UMl + Pa3paboTka yurna u
+ U3rOTOBJICHUE IpOrpaMMHUPOBAHUE TEXHOJIOTHU MTPOU3BOJICTBA
Hoporo OTHOCHUTENBHO JIEMIEBO Ouenb 10poTo
Homnro Ouenb OBICTPO Ouensb 10AT0

co3manmsi W mnporpammupoBanus I[IJIM (B T.4. ¢ BO3MOXHOCTBIO
CPAMMUPOBAHUSL) — OYCHDb TPHBIICKATEIBHO JJIS CO3JIaHUS MAaJbIX CEpHi

I Pa3zBurne TEXHO
MHO20Kpamnozo<gep
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1DV (BIIIOTH 10 €AMHUYHBIX SK3eMILIipoB) — [IJIM cramu cnenudpuiyeckum %aHTOM "TUMOBBIX "

YHA(PUUIUPOBAHHBIX AJIEMEHTOB JJIsI CO3/IaHUs CJIOXKHBIX [[DY . \

(bonee moapo6HO 0 TexHoyoruu ITJIMC B pa3aeine

Q *
Ny
&q
®$

D
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3.7.HomenkJarypa 0a3oBbix JIDJ (\
\
v Bce OCHOBHBIE TEXHOJIOTUYECKHE CEPHH COIECPXKAT HOMEHKIATYPY M BBIMU JIOTHYECKUMU

sanementamu (1, NJIN, U-HE, NJIW-HE, ucknrouaromee MJIN) u ap. 1 MY TIPOCTHIX OIEpaIIHil.

v'B cuny pasHeIXx OpUYHMH (IPUMEHHMOCTH + TEXHOJOTHYHOCTH) B HBIX CEpUsX €CTh OoJjee
IPEANOYTUTEBHBIE U PACIIPOCTPAHEHHBIE BapUAHThI 1 HA00OOPOT, o

 Uamre Bcero BcTpeuarorcst yausepcaibabie JID (U-HE, NJI
e Yame Bcero BCTPEYAKOTCS JABYXBXOJIOBBIC JID (HGCKOJ§

YEeTBIPEMS BXOJIaMU (MHOT/1a OBIBAIOT ¢ OOJIBIIIMM YHCIIO

B, KOTOpbIE conepkut MC:

H NJIN NJIN-HE Hckimrovaromee NJIN
Ilﬂ llﬂﬂll IIHEII IIHHII
“TJI" — I/IHBepTOpI)I / purrepamu [lImuara. "I1Y" — HE, U-HE —1peoOpazoBaTenu ypoBHS.
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v KomounupoBauubie JIO \(\

[IpucyTcTBYET MMpOKast HOMEHKJIATYpa
g &
KoMOuHaIui 6a3oBbix JI9 M EE
& 1 &1 e L,
* 2 mpousBeeHuil / mpou3BeIeHuE 2, ... & & ek
= = ¢ -
o o .} T_ - & L 1
* HaGops1 JID ¢ BHyTpEeHHEN KOMMYTAIUEH. . . & ] & o &}
‘ y &
* HecummeTpuyuHble KOMOMHAIWY. Q(Q H &
MC K155J1P3: U-41JIN-HE
(&&UHX Y =X X 43 LXK+ X LX 4 XXX
&| 1 U+ &
32 el z EomX=0—> Y=XX%X%  3U-HE
o— =] ¢ !
Z u3 = 0) Ecm X=1—
Y =X X+ X XXX = X+ X X (LX) = X, + X + X,

%
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