1.B. CUAVH
A B. KPULIKWIA

JACbl

ANEKTPOHHbIE
" LIMOPOBbIE




- HACDI ’
IIIEKTPOHHbBIE

LIMOPOBBIE




BBK 34.9

C 34

VIIK 681.116

C34

Peuensenr
B. B. Koxap, TI0 um. B. W. Jlenuna

Camvm U. B., Kpuuxewii J1. B,

[Yacer snexTpoHHbIe uuppoBbie. — MHy.: Ioneims,
1987. — /110 c.: un.

HBI€ CXEMBI, 8 TAKIKE BO3MOXKHBIE HEUCIIPAaBHOCTH U UX YCTpaHeHue.

Paccuurana ua BIIaJIEJIBUEB 3JIEKTPOHHBIX uudpoBbIx 4acos,
TOProBeIX paGOTHUKOBR, WHPOKHUH Kpyr PanuomoGuTenei, cre-
IHATHCTOB PEMOHTHBIX MacTepCKHUX.

C 2706000000— 095

27-87 _
M 306 (03) —87 | BBK 34.9

©I/I3,ua'renbcrno “Tloneima”, 1987




MPENUCJIOBHUE

Bo Bce BpemeHa MOHATHE ~4achl” MOApPasyMeBAIO. OTOOpaKeHne
BpEMEHH IyTeM BPAILEHUsI YaCOBOW U MHHYTHOH CTpenoK. JJoCcTaTOyHO
[UTUTEIBHBIA IIPOLIECC COBEPIIEHCTBOBAHUA MEXAHUYECKHUX 4aCOB dax-
THUECKH HOCTUTr mpepena. Jlaxe He3HAUYMTEIbHOE MOBBILICHHE TOUHOCTH
XOJla 4acoB M YJIyullleHHe OPYTHX 3KCIUTyaTalMOHHBIX XapaKTepUCTUK
TpeByeT HeONMpaBIAHHO GOJBLIMX 3aTPAT, CBA3AHHBIX C M3rOTOBJICHAEM:
[eTalel ¥ MPUMEHEHHEM [IOPOTOCTOALMX BbhICOKOKAYECTBEHHBIX Ma-
TEpHUAJIOB.

HoBble ueM TNOCTPOEHHS YacOB, OCHOBaHHbIE Ha MOCTHXKEHHSX
37TeKTPOHHOM TEXHHKH, OTKPbUIM LIMPOKHE MEPCTEKTHBbI MOBBILICHUA
KayecTBa uacoB. BHepeHue 3MEKTPOHHKH B Yachl HAYaIoCh C 3aMEHbI
AHKEepHOTO WIM MAsTHUKOBOTO 3a[[aTuMKa ONODHBIX KOJIeOaHUH KBap-
LEBBIM 3EKTPOHHBIM TI€HEpaTopoM C JeuTeneM 4acTorel. Takue
yacel TOJYYWIM Ha3BaHWE ~ IEKTPOHHOMEXaHWUYECKHUE”, MOCKOJIIBKY
npeo6pa3oBaHue AMEKTPUUECKUX CUTHATIOB BO BPAIIATENIbHOE IBUKEHNE
CTPEIOK OCYLIECTBIIIIOCh C MOMOMLIBI0 IIAroBOTO JBUraTensd  3yoOua-
TOr0 pedyKTIOpa, NpHMEHAEMOro B OOBIYHBIX MEXaHMYECKHMX 4Yacax.

JlanbHeiIlee COBEPIIEHCTBOBAHNUE TEXHOJIOTHU [IPOU3BO/ICTBA GOIb-
IIMX MHTErPATBHBIX CXeM M pa3paboTkKa HOBBIX TUIOB 3JIEKTPOHHBIX
WHOWKATOPOB IO3BOJIWIM B Hayajie CEMHIECATHIX IOJOB CO3/aTh IIOJI-
HOCTBIO 3JIEKTPOHHbIE Yachl. B HauyanbHOM CTafiuM CBOETO MOABJIEHUA
OHH MHIMIMPOBAJIH TOJIBKO Yachl U MUHYThI. CeroHs 3IeKTPOHHbIE YaChl
KpOMe TeKYIIero BpeMeHH AalT MHPOpMAUHIo O [1aTe ¥ NOpALKOBOM
HOMepe MecAla, AHe Hefenu. O6GbIYHBIM CTAIO HATUYME B Yacax CEKyH-
IoMepa, IpOrpaMMHUpPYEMOH 3BYKOBOH CHTH&IU3AlMH, OIpeerieHne
BPEMEHM HECKOJIBKMX YaCOBBIX MOSCOB. MbI paccMoTpuM OGO3HAUYEHHA
HapyYHBIX YacOB, KaK MMeIoI{e HauGorbllee pasHOOOpasue MOMENeH.

B HacTosiliee BpeMs BCTpEYaloTcA TpH CHCTEMbl O6GO3HAYEHHH
3JIEKTPOHHBIX HAPYYHBIX Y4COB: ;

OJIEKTPOHUKA 5 XXX

HMopsankoBeiit HOMep pas-
paborku

VIHpeKC NpenpusiTHs-
| usroToBUTENS

@upmMeHHOoe 060-
3HaueHHe




ITo 3TO# cucTeme 0603HaYamucy Momenu ¢ 202 mo 209, MIpAYEM MO EITU
202, 203, 204 umenu B oGo3HaueHun B6. [Ipu MomepHu3ammu yacoB.
Kaxaoi Mopnenu npubasisiace ogHa U3 6ykB A, B, B, ' u 1. 1. Hamnpu-
Mep: ’InexkTpoHuka 5 b6-203”, ”InexTponnka 5-207”.

Haupnas ¢ 1980 r. KaxpgoMy THIIOBOMY 31eKTPOHHOMY GIIOKY
HapyuHbIX, KaPMaHHbIX U Y4aCOB-KYJIOHOB IpPHCBaHBAIOT OGO3HAYEHHME,
cocTosiIIee M3 MATU IMdp, NepBbie OBe M3 KOTOPBIX 00O3HAYAKOT [IMa-
METp 3IEKTPOHHOTrO 06J10Ka B MWUIMMETpAx, OCTATIbHbIE — (DYHKIMO-
Ha/TbHBIE M OTOJIHUTEIbHBIE BO3MOXXHOCTH, OCHOBHBIE OT/IHYUTEIIbHbIE
ocoGenHocTH yacoB. KopmycHoe 0OpMIIeHHE COCTOMT M3 CeMH uudp
Y 3amichiBaercs yepe3 Apoos. [TotHOe 0603HaYeHNE MMEET BUA:

JJIEKTPOHUKA 5 XX )’(XX /XXX T)_(" XXX

O6o03HayeHUe BapHaH-
Ta MaCKHU

O6o3HaueHre MaTepuaia ¥ BH
MMOKPBITHS

O6o3HaueHHe BapuaHTa KopIlyca

IopsinxoBbIit HOMep pa3paboTKH

JlHaMeTp 3neKTpoHHOr 0 6J10Ka

Kon npennpusTus -u3roroBUTENT

®upMeHHOe 06 03HaYeHHUE

HopsnkoBsit HOMep paspaGoTKu 3JIEKTPOHHOIO OJI0OKa yCTaHOB-
JIeH B uHTepBaie mupp 350—400 B cOOTBETCTBUMM ¢ Tabimueid, IpUBe-
IeHHOM ‘B IIPUIIOXKEHHH 1. :
- C 1986 r. BBemeHo 0GO3HaYeHHe 3JIEKTPOHHBIX HAPYYHBIX YacOB, |
COCTOALIee M3 (UPMEHHOTO HAa3BaHHSA, MOPALKOBOTO HOMepa paspa-
OOTKHM uacoB ¥ mNOpsAAKOBOro HOMépa BapHaHTa BHEIUHEro 0dopm-
JIEHMS

IJIEKTPOHUKA XX XX

OG6o3navenue Bapuanta BHew-
| Hero o oMieHus

HopsinkoBelit HoMep paspaborku

{PupMeHHOe 06 03HaYeHHe

IlopAnKoBbI HOMep paspaGorku COOTBETCTBYET KOHKDETHOMY
06O3HAYEHHI0 3TEKTPOHHOTO 6I0Ka K YCTaHOBJICH B MHTepBale 1Udp
01-99. B xHure 0603HaueHus HApYYHBIX 3IJIEKTPOHHBIX YacOB [ aHBbI
IO BTOPOH CHCTeMe 06O03HaueHwMit. Jlns o6JieryeHus neperoga o603Ha-
YCHHH YaCOB U3 CTapoOil CHCTEMBbI B HOBYI0 B MNpPWIOXEHUH 2 NPHBO-
OATCA TaOJIMIA COOTBETCTBUA CTapoH U HOBOH CHCTEM OGO3HAYeHHI,
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a B TpWIOKeHMH 3 — TabmMIa, I03BOJIAIOLIAA ONpENeInuTh, KaKHMHU
yHKIMOHATbHBIMM JI0CTOMHCTBAMH obOnajaeT Ta- WIM MHasg MO[ENb
yacoB.

YrpaBrieHHe 3NIeKTPOHHBIMU yacaMH, OCOOEHHO HapyUYHBIMH IIO-
CTIeHAX MOJIeNned, JOBOJIBHO CIOXHO H TpebyeT OmpeneseHHOH MOf-
roToBKH. UacTo 13-32 HEyMeHHs 06paiarhes ¢ 1acaMu BCe 3aJI0)KEHHbIE
B HMX BO3MOXHOCTHU TaK ¥ HE UCTIONb3yIOTCH.

B paspmene 1 mocnenoBaTesbHO ¥ IpOCTO HM3JIaralnTCs CBE[CHUA
0 NpaBMWIax JKCIUIyaTallii BCeX BMIOB HapyuHBIX M HEKOTOPbIX BHIOB
HACTOJIBHBIX M [OPOXHBIX (KapMaHHBIX) YacoB. JIna yomo6¢cTBa NOJb-
30BaHMA MATEpHATOM IPUMEHANTCSA Cledylolpe COKpallCHIA B 000-
JHAYEHHWM KHONOK YIIpaBJIeHHMs HapyYHbIMU 4acaMu: [IB — mnpaBas
BepxHsas; [TH — mpaBas HIDKHAA, JIB — nesas Bepxuas; JIH — neBas
wksis, Tonpko B yacax mopeneit 5-30350 u 5-30350K npumeHseTCA
1udpoBoe 06O3HaUEHHE, MOCKOJIKY BCE HCTBIPE KHOIKHU yIpaBJIeHUsA
3THMM YacaMH C IPaBO# CTOPOHBI KOPITyCa.

Paspmen II paccuutan Ha MOATOTOBJICHHOTO papuono6urens, 37ech
paccCMaTpUBAIOTCA YCTPOHCTBO M paodTa B OCHOBHOM HACTOJIBHBIX
EKTPOHHBIX YACOB, MOCKONbKY OHHM BBINOIHEHBI HA OUCKPETHBIX
yJIeMEHTaX ¥ MMEIT [OBOJIBHO CJIOXHbIE NPMHIUNUAILHBIC CXEMDI,
IpuBeeHa MeTOIMKa OGHAPYXCHUA IpOCTEANMX HEeUCIPaBHOCTEH .
Te, KTO XoueT GoJee HAETaJbHO O3HAKOMMIBCA C yCTpOUCTBOM M pabo-
Toit KBAapUEBBIX pPE3OHATOPOB, ABTOHOMHBIX HCTOYHMKOB MMTaHHA
¥ MHIMKATOPOB, HAWAYT 3TH CBEJICHUA B MPWIOKCHUAX 4-17.




1. 3KCIUTY ATALIMA 3JIEKTPOHHBIX YACOB

»”JJIEKTPOHHMKA §5-30350, -30350K”

JNeKTpOHHbIE Yachl OaHHBIX Mopjened (puc. 1,2) uMeT omuHa:
KOBBI€ JJIEKTPHYECKHE MapaMeTpbl U QYyHKIMOHATIbHbIE BO3MOXHOCTH
NIOKa3pIBAlOT TEKylllee Bpemsa B Yacax, MHUHYTax, CEKYHIax, a TaKX

AHM HEMeNH, YiCiia ¥ HOMEpa MECALEB U OTIIMYAITCA TOIBKO 0op
JIeHHeM KOpIIyca.

Puc. 1. “OnextpoHuka Puc. 2. ”3nexrponuka
$-30350” 5-30350K”

Yacel OCTOSAHHO TNIOKa3bIBAIT TEKYyllee BpEMSA B Yacax, MUHYTaX
H CeKYyHNAX, a TaKxXe [1eHb Hemenu (puc. 3a) . MHpopmanua kanena-
DA — [ICHb HEMIENIM, YUCIIO MecAla (Ha MecTe MHHYT), HOMEp Mecsua
(Ha MecTe cexyHm) — BeICBeuMBaercs NP HOKATHM HAa KHONKY 4

(puc. 36). [Ipn oTnyckaHuy KHOMKy 4 BHOBB BBICBEUMBAETCA MHIOMKA-
IUA TEKYINEro BpeMeHH.

a

J

Puc. 3. Pexxumel pa6oThI 4acoB:
4 — TeKYLIero BpeMenu; 6 — xaneHmaps
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JIHM He#enu BBICBEUMBAIOTCA B 000MX pexumax. UHouKanusa
GyxBeHHas (cneBa HanpaBo) : [1 — MOHENEbHUK, B — BropHUK, C —
cpema, U — ueTBepT, I — marauuna, C — cy660Ta, B-— BOCKpeECEHbE.
B uacax MJaHHBIX Mopeeid HMeercs BO3MOXHOCTD OTKJIIOUECHUS
>IeMEHTOB TUTAHHUA TpH UIMTEIBHOM XpaHEHWH 4acoB. C 3TOit 1ENbIO
OIHOBPEMEHHO HAKUMAITCA KHOIKH 2 m 3 — moxKa3aHus Ha MHOHWKA-
TOpe HCUe3HYT. BKII0UarTICA HaChI OIHOBPEMEHHBIM HAXAaTHeM KHO-
mok 1 u 2. Heob6xomumble INMOKa3aHUA TeKyLIero BpEMEHH yCTaHaB-
JTUBAIOTCA B ClIeyoleM MOpAAKe:

CeKyHH — 3abIaroBpeMeHHbIM, OO Hauala CUTHAJIOB TOYHOTO
BpeMeHM HaXaTHeM KHOIKH 3 U OTIYCKAHUEM €e B MOMEHT IOCTYIUIe-
Hys 1IecToro curHana wiy B 0 ceKyHJ Ha ApyTuX dacax,

MUHYT — HXKaTHeM KHOMKH 2 ¥ OTIyCKaHHeM e€ NIOCIIe YCTaHOBKH
HeoBHXOMUMBIX MOKa3aHUH MUHYT;

4acOB — HaKarHeM KHOMNKH 1 ¥ OTIyCKaHHEM ee MOCie yCTaHOBKHU
HY>KHOTO Yaca. |

TToxa3aHus KaleHJapsA yCTAHABIIMBAIOTICA B CIIEyIOLIEM MOPANKE.

[IHS HeIeNy — CHauyaja HaxaTheM KHOIIKH 4 ©e3 OTIyCKaHMA U Ha-
satHem KHOMKM 1, 3aTeM OTIycKaHHWeM (TOCTie YCTaHOBKH HyXHOTO
[THA HeMeN)) TOOYepeiHO KHOMOK 1 1 4;

yucna MecsAla — HAKATHEM KHONKH 4 0e3 OTMYCKaHMA M Haxa-
IMeM KHONKHM 2, 3aTeM OTIyckKaHWeM (TOcie yCTaHOBKH HYXHOIO
yucia) TOOYEPEIHO KHOMOK 2 U 4; : .

HOMepa Mecslla — HaXaTHeM KHOIKH 4 6e3 OTIyCKaHUA ¥ Haxa-
IHeM KHOMKM 3, 3aTeM OTIyckaHueM ‘(TOcie YCTaHOBKH HOMepa

 Mecsla) MooYepeiHo KHOMOK 3 u 4.

' Ilpu ycTaHOBKe KajleH[apsi HeOOXOAMMO HMETb BBHIY, HIO B
yacax NMPUMEHEH aBTOMAaTWYeCKH# CYET YMCEN B 3aBHCHMOCTH OT MECH-
na: 31 geHs B mapte, 30 —'B ampene H T. [i., T. €. €CIIM Ha MHTUKATOpE
BeIcBeunBaeTcsa 04 mecsi, B koropoM 30 mHeit, 1o 31-¢ YHCIIO YCTAaHO-
BUTh HEBO3MOXHO.

" 3NIEKTPOHUKA 5-18351, -22356, -30351”

Yachl yKa3aHHBIX Mofenei (puc. 4—6) uMeror OJIMHAaKOBBIE QYHK-
IMOHATBHbIE BO3MOXHOCTU M TOKa3bIBalOT TEKylllee BpEMA B Yacax,
MHHYTaX U CEKYHIaX, a TAK)KE UMCIIa ¥ HOMepa MECALEB.

B uacax ’JnexTpoHuKa 5-22356” mpuMeHeH GONbLH, YeM B JIpY-
THX XEHCKHX MOJIeNAX, MHAUKATOp, UMEETCA MOJCBETKA I CUMTbIBA-
HUs MHGOpMAlMK B TeMHOE BpeMs CYTOK, JIOK IS 3aMEHbI 37IEMEH-
TOB ITUTaHUSA BJIaEIIbLIEM. ;

B uwacax Beimycka mo 1982 roma BMecTO HOMeEpa Mecsla BBICBE-
yUBaeTCA [eHb HENeny B 1MdpoBOM Bupe: 1 — MOHENENbHAUK, A — BTOD-
HMK, 3 — cpena, 4 — ueTBepr, 5 — NMATHHUNA, 6 — Cy060TA, 7 — BOCKpe-
cenbe. Uachl [aHHBIX MOJeNedl MOryT paGoraTh Kak B 12-, TaK U B
24-4aCOBOM pexuMe. ‘ :

B OCHOBHOM pexume yachl IMOKa3bIBAalOT TEKYIlee BpemsA B yacax
ot 0 mo 23 wm ot 1 mo 12 u B munyTax ot 00 mo 59. Yacs! 1 MUHYTHI
Izaanen7el;bl MHrapomei# TOYKOM, CHMBOJM3MpPYIONIEH XOJI YacoB

puc. 72) . ;







