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Llenb paboTbl: uccriedo8ameb HO8bIU PeEXUM pabomal
Mukpocxembl 74LS04 (K155J1H1, KM1558J1H1) u

803MO>KHOCMU eco rpaKkmu4ecKoeco rNpuUMeHeHUHA.

HoBu3Ha paboTbl: 8bige/ieHue Heu3eeCmHbIX
803MOXXHOCMeU co30aHHbIX CEPUUHbIX MPOMbIWITEHHbIX
oemarnedu.

AKTyanbHOCTb PaboTbl: 3Ha4YUMeEIbHOE YrpoweHue,
CHUXXeHUe cmoumocmu u 3HepaoriompebrieHus, nosbieHue
Ha0éXHoCmu a51ieKmpPOHHbIX ycmpoucma.

[MpakTUyeckaa 3HaYUMOCTbL: co30aHue nMpuHyuUnuasrbHO
HO8bIX ycmpoucme 0515l MT08CEOHEeB8HO20 MPUMEHEHUSI.

3HaloT NN pa3paboTYMKKN TO, YTO OHU co3panunu? e



KAK 3TO HAHYHUHAINIOCDL?

NMnaHnpoBanun N3roTOBUTb «INYLWIWUJIKY>» paauoOCUrHana.
CxeMa B3ATa n3 MHTEepHeTa.
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4&&y  ABTOPCKOE ornmncaHme CXeMbl.
[nywnT gnana3oH Yyacrtort ripumepHo B 500 Mly.
MOXXHO ryLlwnTb KakK TeJ1IeEBU30pP, TaK U
paavornpuéMHUK, COTOBbIE U T.A4.
[nywmnt Bcé Ha paccrosiHun B 100 - 250 M.
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Cob6panun — Hn4Yero He NONY4YUNocChb!
A heKT — npakTU4YeCKnN Hyrnb!

Mywwut KB n YKB B npeagenax KOMHaTbl.

CnpaBka: 74LS04 B Poccuun nssectHa kak 155J1H1 (6 nuBepTopoB).
OaHako HanpshkeHUe NUTaHnA y 3TUX MUKpocxem 5B, a He 9B.
Mopknounnu ocuunnorpady, ctanm U3AMEHATb HanpshKeHue NUTaHuA...

[10 cux nop He nepecTtaem yamBnAaTbcs!



NMOAPOBHO U3YYUIIN
CINMPABOYHUKHW

- 3apyb6exHble aHanorm SN7404N, SN7404]

TL/F/6345 54L.S04/DM54LS04/DM74LS04 Hex Inverting Gates
June 1989 General Description
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GO This device contains six independent gates each of which performs the logic INVERT
. R T function.
rmosa IO 201.14-1 Features
19,8 2(2)(1).11'1:‘1% Y Alternate Military/Aerospace device (54LS04) is available.

Contact a National Semiconductor Sales Office/ Distributor for specifications.
Recommended Operating Conditions. Symbol Parameter DM54L.S04 DM74LS04 Units
K155J1H1, KM155J1H1 perating " Y |

Min Nom Max Min Nom Max
VCC Supply Voltage 4.5; 5; 5.5; 4.75; 5; 5.25V

VIH High Level Input Voltage 2 2 V
VIL Low Level Input Voltage 0.7 0.8 V

|

|

—
(-]

|

o Kl W -
J.-.

-
«© LT

—
-]

|

s HOMMHaNnbHoOe HanpsxeHue nutaHuna 5B (5 %).
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3anoMMHaeM Hanpsi>keHue nurtaHua! B

NHTerpanbHble MUKPOCXEMbI N UX 3apybexHble aHanorn: CnpaBoyHuK. Tom 2.//
A. B.Hedepos. - M.: TN PagnoCodr, 1998r. - 640c.:mn.



HOBbIE 3HAHUA
O MUKPOCXEME
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OCUMNAAOIPAD®

Mukpocxema npu
makoM numaHuu
JOJDKHa «MoJ14amby,
a OHa ebl0aém
udeasibHYH «nusy».

Korpga Ha MMKpocxemy noganu HanpsixxeHme nutaHus 2,4-2,8B, oHa
3apaboTana Kak ugearnbHbI/ reHepaTop NUI000pPa3HOro HanpPsiXKeHus.



Bonpoc nepBbIN — NPU KaKoMm
HanpsXXeHUn NUTaHus
nony4yaercsa «nuna»?

UI'II/ITaHVIﬂ < 2, B UI'II/ITaHVIﬂ > 2,8B
Mukpocxema « MONYUT»! U3BecTHaA «rnywunka!

ATOT PEXNM paboTbl MUKPOCXEeMbl HE UCCriefoBaH paHee.



NMEPEMNPOBEPUIIN MHOIO PA3 -
WOEAJIbHAA NMUNA TIPU OAJIEKO ®
HEUWOEAJIbHOM HANPAXEHUU NMUWTAHUA

- CAENAHO B Ceor

«Mnna» nosiBnsieTcd TofibKo B aonanasoHe 400mB!



KT201BM

Bonpoc BTOpou — B KAKOM -
Anana3oHe n3MeHseTcs
yacToTa «nNunbIi»?
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410 o c2 KT2016M Ctporo!!!
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Owunobkn HeT! HanpsxeHne nutaHusa - HewTaTHoe! (C1).

®

BepxHAA YyacToTa orpaHuyeHa ToNbKO 35IeMEeHTHON 6a30u.



Bonpoc TpeTtun — He ABnNAeTCcA
nn «nuna» anutenbHbIM W

nepexogHbIM npoueccom?

Mukpocxemy octaBMnun
paboTtaTtb Ha HOUb.

YTpom onAaTb
NoAKMIYUIN
ocuunnorpadg — «nunay
KaK Oblna, Tak U octanachb
C Ton Xe yactotomn 1kl'y n
C TOM XXe aMNnnTyaoun
200mB.

BbiBoA.

NMunoobpa3HbIn cUrHan —
3TO HOBbIU WTATHbIN
pexum padoTbl
MUKpocxembl 74LS04 npwm
HewTaTHOM NUTaHUMU
(3aHmxeHHOM B 2 pa3a no
Hanpsi>KeHUI0).

UHTepecHO, ObIn N1 3TOT PEeXUM 3arioXKeH B TeXHM4YecKoe 3aJaHne Ha MUKpocxemy?



Bonpoc yeTBepTbIiN —

>
naeanbHa Ny «nuna»? W ol

NMpumep:

T, T,1n - nepuon — .
T Lo T=IT T wa M.ugaanoro U= 25685
— - CUrHanac — .
P Qr g TREAD BepTUKanbHbIM TV'F'- =3 MC,
- ' dopoHTOM = -
/ /4 / 1T o - nepmon Tpean= 2,8 MC;
1 ] peankHoOro — .
[l 1 CUrHana c T 0’2 MC,
/ / HaKNOHHbLIM r = 0,067,
/ / / ¢hppoHTOM
/ AOconrTHaa owmnodkKa: OI_IJI/I6K3 70/0
/ / AT = |Tu.u._ Tpean | CnpaBka:
_| OTHocutenbHasn TOYHOCTb
[ |owmbka: AT (0/) napamMeTpoB
| r= Toa 0 paguopeTanem
5-20%.

I'Ionyqua npekKpacHadA Ansa paaonoTexHUuKM TOHHOCTb nunooGpasﬂoro CUrHana.



3a4yeM HyXXeH reHepaTtop

NUrIooopa3HoOro HanpsXxeHna?
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ATOT reHepaTop — OCHoBa Gnoka
CTPOYHOWN pPa3BEPTKMU B JNIIOOOM
TeneBn3ope, MOHUTOpE,
aucnnee u T.4.

NMunooGpa3Hoe HanpsiXXeHue
NoAaEéTCA Ha OTKNOHAKOLWMNeE
NSIaCTUHbI ANEKTPOHHO-Ny4YeBOM
TPYOKM.

JluHeltHOe U3MeHeHue
HanpsiXeHUsi Ha OTKIOHSAIOLLMX
nnacTuHax 3acTaBnsieT nyu
npoberaTtb CTPOKY 3KpaHa
crieBa HanpaBo, a Kagp —
CBepXy BHU3.

3anycTunu aneKTPOHHO-NTy4YeBYI0 TPYOKY B peXXume CBe4YeHUs1 TOUKM.



U3 ctaporo

M 3roTtoumIin ocuunnorpacdca
BbIHynu AT
MOHUTOP 1311037V

[Ba nocnepoBaTenbHbIX aHOAHbIX TpaHchopmaTopa TA27
c Aenutenem HanpsxeHus, ¢ auoaamu KU402 v c
KoOHOeHcaTopaMu noutu «aotaHynu» AT go pexuma.

OToro MoHUTOpPa AOCTAaTOYHO ANA AOoKa3aTenbCcTBa PpaboTocnocobHOCTU CXeMbl.



HeoXxunaaHHoe npuMeHeHue
CXeMbl - ioronegua

Y

Takou npubop 3anHTepecoBan rfioronenoB Ans OTPaboOTKN NpaBUITbHOIO
AbIXaHUs, 0COOEHHO y 3auKaloLWMNXCA AeTeun.

U3BecTHas meToaMKa OCHOBaHa Ha KOMMbIOTEPHOW YCTaHOBKE C
Guonornyeckon obpaTtHom cesasbio (BOC).

Co3gaHHbIN NpUOOpP — reHepaTop nunooobpasHoro HanpskeHua. OH
NO3BOJIAET 3PUTENIbHO KOHTPONMPOBAaTb NpaBUNbHOE AblXaHNe — ObICTPbIN
BAOX M NNaBHbIN BbiAox. CTpernka MUKpoamMnepmMmeTpa pe3Ko ABUraeTcs
BMpaBo U NyaBHO BO3BpalLlaeTcs BreBO.

Putm gbixaHusa noactpavBaeTcs noa ABVXKeHMe CTpenku npubopa.



HOBOE HAMNPABINEHUE - YACTOTHAA
MoaynAaAuuAa nMUINOOBPA3HbLIX CUTHAIIOB

U3meHeHMe HanpsxeHUsa NnuTaHua B npepgenax 2,4-2,8B
npuBoaAnUT K uameHeHuro yactortsl B MUJIJTIMOH pas!
310 60 ob!!!

npaKTVI‘IeCKVIe NMPUMEHEeHUA 3TOro ABJIeHUA.

1. CBepxTO4YHOE U3MepeHne HanpsXXeHNU, aHanornyHoe
CJIOXXHbIM MUKpPOCXeMaM nepeBopa «HanpshHKkeHue-
yacrtoTanr.

2. YactoTHas moaynauusa nurnoobpasHbIX CUrHanos 6e3
CJIOXKHbIX CMECUTESNIbHbIX YaCTOTHbLIX CXeM.




NMPUHUUN U METOL YACTOTHOWU
MoaviAaAuun NMUIOOBPA3HOIO CUTHAIA

U(t) A MocToaHHaA amnnuTyaa curHana
U A NMpenmyuwectBa.
ﬁ ﬁ ﬁ ﬁ 1. MpocTorTa.
2. HapeéxHocTb.
3. OKOHOMMYHOCTbD.
4. ToYHOCTbD.
5. CnoxeHue.
V v v 6. [Hemoaynsauus.
'L_____,. — — = €3
1 2 3
UnMTaHml=2,6B 2,5B 2,7B

U3meHeHune HanpsaxXeHnda nntaHinAa npmBoaut K USMEHEeHUIO 4YaCTOTbl curHanal!



B w

BbiBObl

OTKpPbIT HOBbIN PeXUM paboTbl MUKpocxeMbl 74LS04 npu HeWTaTHOM NUTaAHUMU
2,4-2,8B — reHepauunsa ngeanbHbIX MUIO006pPa3HbIX UMNYJSILCOB.

NMunoobpa3Hoe HanpsXKeHUe nony4vyaeTcs o4eHb TOYHbIM, OLLIMOKa BEPTUKaANbHOIo
¢poHTa He npeBocxoauT 7%.

Mpu NOHMXEeHHOM HanpsAXeHUN NMUTaHUA MUKpPOCXeMa COBepLUEHHO He HarpeBaeTCA.
YacToTa NnMnoobpasHbIX UMNYSIbCOB O4Y€Hb CUNTbHO 3aBUCUT OT HanpsKeHUsA
nutaHusa, uameHsaetca ot 0,1y go 1MI'l, yrto no3BonseT NPUMEHATb MUKPOCXeMy
ANSA CBEPXTOYHOro U3MEepPEeHUs1 MarbiX HanpsiXKeHUN.

3aBUCUMOCTb HYaCTOTbl NUIIO0OpPAa3HOro curHana ot HanpsHKeHUs NO3BONSIET OYEeHb
NPOCTO annapaTHO peanu3oBaTb MeTo4 YaCTOTHOU MoAyNsALUU NUIIO00pa3HbIX
CUrHanoB.

Ha ocHoBe nunoo6pasHbiX CUrHaNoOB O4YeHb NPOCTO annapaTHoO peanusyeTcs
yABOUTENb YacTOTbl METOAOM cAaBura no ¢pase Ha NONOBUHY Nepuoaa.
FeHepaToOpOM NMNOOGpPa3HbLIX CUTHANOB C YacToTou npubnusntensHo 0,2-0,4Iy
3aMHTepecoBanuchb noroneabl A1 OTPabOTKN NPaBUNTBHOIO AbIXaHUA, OCOOEHHO Yy
3amkKarLmxcs geten, Metogom buonormyeckon obpatHom cesasm (bOC).

I'Ipo6neMa: noyemy CBOUCTBA rapMmoHnU4eCKnuX CUrHasioB U3y4eHnbl, a TPEeyroJfibHbIX — HeT?



