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ITonn. n para

WuB. Ne my6t.

[

B3amen unB.

IToamn. u nata

HuB. Ne moz.

BBEJIEHHE

Hacrosmee PykoBoactBo no skcruryaramuu (PO) npenHasHayeHoO I O3HAKOMIIe-
HUS C NPUHLMIIOM pabOThl U yCTPOMCTBOM CTaHIapTa 4acTOTHl pyboumueBoro FE-5680A
I7KK]1.468753.002 (manee — craHAapT 4acTOTHI), C TIOPSIAKOM pabOTHI ¢ HUM, €r0 TEXHUYE-
CKUM OOCIIy’)KMBaHHEM, BKJIIOUAs [IOBEPKY METPOJOTHYECKUX XapaKTEPUCTHK, HMpaBUIAMU
XPaHEHHUs U TPAHCHIOPTUPOBAHMSL.
Crangapt 4acTOTHI IpeIHa3HAYEH VIS IPUMECHCHHUS B CUCTEMAX:
- €IMHOTO BPEMEHU U 3TAJIOHHBIX YaCTOT;
- TEJICKOMMYHUKAIIMOHHBIX;
- IMArHOCTUYECKUX;
- METPOJIOTUYECKUX
U B CETIX CBS3MU.
Crangapt 4aCTOTBI IIPEICTABISAET cOOOM MACCHBHYIO KBaHTOBYIO MEPY YaCTOTHI, B KO-
TOPOM JUIA CTaOMIM3ALUHI YaCTOTHI UCIIONB3YIOTCS aTOMHBIC TIEPEXO/IbI B TIapax pyOuIus.

Y CTpOMCTBO MOXKET MOCTABIATHCS C Pa3sHOOOPA3HBIMK OIIUSAMH, B 3aBUCHUMOCTU OT
IIPEABSBISIEMBIX €My TPpeOOBaHMIA.

Jns dopmupoBaHUsS KOH(UTYpAIMH, COOTBETCTBYIOIIEH TPeOOBAHMAM 3aKa3yWKa K
napamMeTpaM BBIXOJAHOTO CUIHajla, MHTEPBaly pabodux TEMIIEpaTyp, MUTAIONIEMY HarmpsoKe-
HUIO U YIIPABJICHUIO Pa3JINYHbIE ONIUU MOTYT OBITh OOBCAMHEHEI.

O0630p Bcex BO3MOXKHBIX OIIIIHIA TIPEJICTaBICH B TabauIe 1.

K pabore co cTaHzapTOM 4acTOTHI JOIMYCKAIOTCS JIUIA, O3HAKOMMBIIKMECS C HACTOS-
muM PO 1 umerolue 10Iyck K paboTe ¢ 3JeKTpOyCTaHOBKaMH ¢ HanpspkeHneM 10 220 B.

JIuct
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ITonn. u mata

WuB. Ne y6ut.

o

B3ameH uHB.

%t /6 ov 15T

YACTD 1
OIIMCAHUME U PABOTA CTAHJIAPTA YACTOTBI

1.1 HASHAYEHUE

CranpapT 4acTOTHI IIpeJHA3HAUYEH IS MCIIOJIb30BAHUS B KAUECTBE BHICOKOCTA0MIBHO-
IO UCTOYHHUKA CUTHAJA JIJI IOBEPKU F€HEPATOPHBIX YCTPOICTB, YaCTOTHO-BPEMEHHON U3Me-
PUTENBEHOM amnmnaparypel ¥ Apyroro o0OpyJOBaHUS, CHHXPOHHM3AIUU TEICKOMMYHHUKALMOH-
HBIX CUCTEM U CUCTEM HaBHTallWU.

OcHOBHBIE 00J1aCTU IPUMEHEHHS: METPOJIOTHS, MPUOOPOCTPOEHHE, CBA3b, CHCTEMBI
TOYHOT'O OINPEIEIICHNS] KOOPIUHAT M T.II.
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Tab6numna 1-IlepeueHs NOMOTHUTEIBHBIX OIIIUI

Homep
(o603Haue- OnmcaHue ONIUN
HUE) OMIIAKN
3 CuHycouanbHbIA BEIXOAHOU curHai 5 MI'1g
9 BrIxo1HO# curHain npsimoyroisHoit popmer: TTL
9A BeIxoHo#1 curHan npsimoyroasHoit popmer: TTL 3.3B
OTHOCUTENBHBIN YPOBEHb NaPa3UTHBIX COCTABJIAIONINX BBIXOJHOIO CUIHA-
16 1a B nosoce £ 5 MI'1 OTHOCUTENBHO AEHCTBUTEIBHOM BEIXOIHOM YaCTOTEI
He Ooutee -80 nbH.
20 PaGoTtaeT 0T €eIMHCTBEHHOTO NCTOYHMKA MMUTAHUS HANpsOKeHueM +15B mo-
CTOSTHHOTO TOKa (BMecTo +15 u +5 B)
71 IToBbIIIEHHBIN YPOBEHB BBIXOJHOTO CUTHANA, cocTaBisrommuii 1,0 B (+13
1bMm)
26 WuBepcusiii unaukarop cuaxponusamu @AY (Loop Lock) <0.5B -
HET CUHXpOHU3aLmy, oT 4,5 110 5.2 B — ecTh CUHXpOHHU3AIIHS
28 VYiydimensas cTaGmIbHOCTD YacToTsE: 4107 /eyt 1 5107 /ron
29 YiydiieHHas cTaOMIBHOCTh YaCTOTHI: 2 10798 roJi IocJjie mepBoro roja
HEIPEPHIBHOM paOOTHI.
Cpennee KBaIpaTHUECKOE OTHOCUTEIBHOE CITyYaifHOE JIBYXBBIOOPOYHOE
OTKJIOHEHHE Pe3yJIbTaTa U3MEPEHUH YaCTOTHI BRIXOIHOIO CHrHaa (JeBra-
s Annana) 3a Bpems usMepenus ot 1 1o 100 ¢ (gepes 2 yaca mocie
31 BKJIFOYEHUA), IIPU TEMIIEpaType OKpyxaroieii cpeanl < 60°C, He Gonee:
“ 1c: 51077
= 10 c: 2:10™
. 100 c: 6107
E Cpennee KBaspaTHYeCKO€ OTHOCUTENIBFHOE CIIyYaifHOE ABYXBBHIOOPOUHOE
OTKJIOHEHHE Pe3yJIbTaTa U3MEPEHUH YaCTOTHI BRIXOJI0 CUTHAJIA (JIeBHaLis
AnnaHa) 3a BpeMs u3mepenus ot 1 no 100 ¢ (uepes 2 gyaca mocse BKIIOUYe-
g 31A HUA), IIPU TEMIIepaType oKpyskaromeit cpeast < 60°C, He Oosee:
& 1c: 81072
= 10 ¢: 31072
£ 100 c: 1+10™
32 Temneparypnas HecTabmisHOCTh +1-107° (-5.. 50 °C)
o 32A TemnepatypHnas HecTabmwisHOCTE <1-107° (-5.. +50 °C)
E’ 34 PaGoTaer oT IByX HCTOYHUKOB MMUTAHUS HanpspKkeHueM +15 u +5 B mocro-
= STHHOT'O TOKa
z 36 Pabouas remneparypa ot -10°C
A~ 37 Pa6ouas Temnepatypa ot -20°C
%} 38 Pa6ouas Temneparypa ot -30°C
% 39 Pabouas Temnepatypa ot -40°C
s S 40 PaGouas Temneparypa ot -55°C
5 N 41 PaGouas Temmeparypa 1o +55°C
g g\; 42 Pabouas Temnepatypa no +60°C
= 43 Pabouyas Temneparypa g0 +65°C
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1.2 OCHOBHbBIE TEXHUYECKHUE JAHHBIE 1 XAPAKTEPUCTUKHN.

1.2.1 3HayeHUd JIEKTPUYECKUX [TApaMETPOB CTAHIAPTA YACTOTHI U PEKUMOB IKCILLY-

aTaliy MpUBENICHbI B Tabnuiax 2, 3, 4.

Tabnuna 2—CocraB ¥ 3HAYEHUS YICKTPUIECKUX I1ApAMETPOB

Homep
(o6o-
HaunMeHoBaHue TTapamMeTpa, eIUHUIIA U3MEPEHUS Hopma 3Haye-
HUE)
OTIINH
1 HomMuHanpHas 4aCTOTa BRIXOJIHOTO CUTHAJIA S 3
CTaH/IAPTA YaCTOTHI, F oy, MITIT 10 CcTx’
2 HecTaGuiibHOCTh YaCTOTHI BRIXOIHOTO CUTHAJIA
OT U3MEHEHU HANPSDHKECHUS IUTAaHUS B IIpeiesiax +£20107!! CTI[*)
Uznanor £0,25B (Ta611.4), HE Oosiee
3 CpenHee OTHOCUTENBHOE U3MEHEHUE YaCTOTHI
BBIXOJTHOT'O CUTHAJIA:
- 3a CyTKH (Cpe/iHee 3HaYeHHeE 3a 7 CyTOK 42,0210 cTin
HENPEepHIBHOM paboTHI) 44,0010 28
- 3a MecdI] (mocie 30 cyToK HempepbhIBHOM +4,0+1077 CTxn’
paGoThI) +8,0+10™" 29
- 3a rof (mocse 30 cyToK HENpepHIBHOM pa- +2,0010” CTx’
. 60TbI) :tS,O-l%lg* 28
5 +2,0-107°™) 29
: 4 CpenHee KBapaTUYECKOE OTHOCUTEIBHOE CIIy- lc 10 c 100 ¢
é‘ YaifHOe JIBYXBBIGOPOYHOE OTKIOHEHHE Pe3yibTa- | 1.4410™ 5410 | 2.10™ | CTJ"
Ta U3MEPEHUIN YaCTOThHI BRIXOAHOIO CUTHaA (Jie- 50102 De102 | ge1073 31
BHaIMs AJUTaHa) 3a BpeMs u3MepeHus oT 1 1o
= 100 c (uepes 2 4 mociie BKIIOYECHUS ), IPU TEMIIE- 81012 [Be102 | 11012 31A
E’ patype okpyxatoteit cpeasl < 60°C, He 6oiee
- 5 IlapaMeTpsl BBIXOHOT'O CUTHAJIA! .
E dopma BEIXOIHOrO curHaga SIN: 7 CTI”
- BBIXOHAsI MOIITHOCTH Ha Harpy3ke (50+£5) Owm,
o nbm, HE MeHee 13 21
g
= - ociabJIeHHE TAPMOHMYECKUX COCTABIISIOITUX
[3) *)
z BBIXOJIHOI'O CUTHaJIa, A1bH, He MEHee 30 CTH
m
Wl |- OTHOCUTEJIbHBIA YPOBEHb MAPA3UTHBIX COCTAB-
N | | JISIOIIUX BBIXOJHOTO CHIHaNa B Hojoce + 5 MI'1g MEHYC 60 CcTxa’
. &* OTHOCHUTEJIBHO JEUCTBUTEIILHOW BBIXOIHOMN Ya-
§ 9| |croTsL nbH, He 6oJee I 16
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ITonmn. u mata

WuB. Ne my06m.

0

B3ameH uHB.

IMoamn. u mata

% 76,0875

Hus. Ne mot.

33 /AR

I[Ipononxenue TabauIs 2

HavMeHoBaHue napameTpa, equHUIA U3MEPEHUS Hopma
®opma BeixoaHoro curHaia TTL:
- BBIXO/IHOE HANpPSKEHUE JJOTUIECKUX YPOBHEH:
HIDKHUN ypoBeHb (Jioruyeckuit «0y»), B,
He Ooliee 0,5
BEpXHUH ypOBEHB (Jioruueckas «1»), B,
HE MEHEE 3
- KO3 GUIMEHT 3anoxHeHus, %, B peenax 45-55 9
- JUIMTEIIHOCTh (POHTA HapacTaHUI UMITYJIbCa,
HC, He Ooiiee 16
- JUTUTEILHOCTH ()POHTA CIlajia MMIIYJIbCca, HC, 16
He Ooee
6 OTHOCUTENIbHBIN YPOBEHD CIIEKTPATIBHOMN
IUIOTHOCTH MOUTHOCTH (Pa30BOT0 IIyMa IIpH OT-
crpoiike, 1bH (yepe3 2 4 mocje BKIIOUSHUS ), He
Ooiee cTn”
10 I'g -100
100 I'rg —125
1000 I'g —145
7 Iotpebiiiemast MOIHOCT BO BpeMs BKITFOUE-
HUA IIpU H.K.y, BT, He 6osiee
- OT UcTOYHUKa 15 B 34
34
- OT UICTOYHUKA 5 B 2
- OT UCTOYHHUKA 15 B 36 cTn’
& Ilotpebisiemast MOIIHOCT B YCTAHOBHUBIIIEMCS
pexuMe Ipu H.K.y., BT, He Goiee
- OT UCTOYHUKaA 15 B 12
34
- OT UCTOYHMKA 5 B 2
- OT UCTOYHHUKA 15 B 15 CTI[*)
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[Ilpomonxenue TabIUIB 2

9 Bpems BBIXO/ia Ha PEKUM, H.K.Y.
- 10 CTaOMJIM3aIU OTIOPHOT'O KBAPIIEBOTO
reHepaTopa Mo 4acToTe aTOMHOTO IEPEX0- 5
Ila, MHH, He OoJiee
- 10 YCTaHOBJICHUS! OTHOCHUTEILHON HECTa- CT H*)
OMJIBHOCTH YaCTOTHI <2°10'9, MHH, HE 00- 12
jee
- 10 yCTaHOBJICHUS OTHOCUTEIBHON HeCTa-
OMJIBHOCTH YaCTOTHI <5-1O'10, MHH, HE 00- 24
nee
10 [etictButenpHoe 3HaueHue yacToThl (J[3Y)
BBIXOJIHOI'O CUTHAJIA IIPH TEMIIEPATYPE CPEIBI OT F
+ 0, 000150
15 mo 35 °C, npu HOPMAaJILHOM aTMOC(HEPHOM (Frow ) cTn’
nasinenun ot 84 mo 106 xIla (ot 630 mo 800 MM
pT.cT.), I'1y
11 OTtHOcuTeNnbHAs MOTPEITHOCTH BOCHPOU3BE-
- *
JIEHUS 9aCTOTHI OT BKJIIOUCHHS K BKIIOYCHHUIO (2 +5,0010™" cTI’
Y BKJI., 6 4 BBIKI., 2 4 BKJL.), HE OoJjiee
12 CocTosiHME MHOUKAIIMY CUHXPOHU3AINU ot 4,5B 10 5,2 B—mner
®AIIY (xonTtaxT 3 pazbema J1), CUHXPOHU3ALUH (PEKUM
*
CBUITUPOBAHMS) CcTa’
ot 0 10 0,5 B — ecTh
5 CHUHXPOHU3ALIUS
§ oTr 4,5B 10 5,2 B —ectp
g CHUHXPOHU3aLUs (pexXuM
S CBUIIMPOBAHUA) 26
ot 0 10 0,5 B — HeT cuH-
_ XPOHM3ALUH
g ) _ craunaptHoe ucnonHenue (CT]T)
*%
g ) _ mociie OJHOTO TOfia HeIPEPHIBHOM PabOTH
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Tabnuna 3— 3HaueHus TeMnepaTypHOil HECTAOMIBHOCTH YaCTOTHI BRIXOJHOIO CHrHAIa 1
MHTEPBAJIBI TEMIIEPATYP CPEIbI MPU DKCILTYyaTalllH

3HaueHHE TEMIIEpaTypHOM
WNnTepBai temiieparyp HECTaOMIIBHOCTU YaCTOTHI Howmep
Cpelnl IpH DKCIUIyaTalyiu, °C BBIXOJIHOI'O CUT'HAJIA, HE (06osmascrue)
Ooiee OTH
+ 30107 CT[
oT MuUHYC 5 10 +50 + 1107199 32
<1107 32A
oT muHyc 10 30107 36
ot mMuHyc 20 310" 37
ot muHyc 30 310" 38
ot MuHyc 40 310" 39
OT MUHYC 55 30107 40
710 +55 30107 41
110 +60 31077 42
110 +65 31077 43

I[Ipumeuvanue— Ommuu 32 1 32A coBMecTUMEI ¢ oniusIMu 36-44. CoBMECTUMOCTD
OILMH CIEeAYIOIas: B MHTEPBAJ TEMIIEPATYP CPEbl PU IKCIUTyaTalluu, ONPEACIIIeMbIX
onmusaMu 36 — 44, BXOJUT UHTEPBAI TEMIIEPATyp OT MUHYC 5 10 +50 °C, B KOTOpOM 3Ha-
YeHHE TeMIIepaTypHO HECTaOMIIBHOCTH YaCTOTHI BRIXOIHOTO curHaia (naisee —THY) He

MIPEBBIIIAET HOPM, 3aIaHHBIX omIusIMu 32 u 32A.
* v
OT AEUCTBUTEIBHOTO 3HAUYCHUA YaCTOTHI

o Ta6ununa 4—CocraB U 3HaU€HUS [TAPAMETPOB IEKTPUIECKUX PEKUMOB IKCILTyaTAIHH
&
=
=
=
]
=
HanMeHoBaHue nmapamerpa, eQuHUIA U3MEPEHUS Hopma
=
O
=
N 1 HomMuHanpHOE HanpsyKEHUE IUTaHUs OT Ussa- 15 /(ot 15 110 18)
E HMCTOYHUMKA IMOCTOSIHHOTO TOKa, B or.
/(Irana3oH HaNPsDKEHUS MUTAHUS ITOCTO- Ug
B Haep 5 /(o1 4,9 no 5,1)

o SHHOTO TOKa, B, B npenenax)
E N3meHenne HanpsKeHUs MUTaHWs OT UCTOYHUKA T10- 1025
jes
g CTOSSHHOI'O TOKa, B, He OoJjiee ’
8
m

G [lynpcanuu ucrouyHuka nuranus (rms), B, He 6osee 0,03

N

N ®opma BEIXOJHOTO curHaia SIN
< .
5 \\0‘ 2 HomuHanpHOE CONPOTUBIICHUE HArpy3ku, Om 50
= 3 V3smeHeHue conpoTUBICHUS HATPY3KH OT HOMHU-
E § HaJILHOTO 3HaueHus %, He OoJjiee 10
o
= ®opmMma BeIxoaHOro curnana TTL

4 HomuHanpHasi EeMKOCTh Harpy3ku, nd 10

. 5 V3MeHeHHe eMKOCTU Harpy3Kd OT HOMHHAJIBHO-
s §(< ro 3HaueHus %, He bosee 5
2 ‘}\ Jlucr
£ | KKJ1.468753.002 P ;
~ WsmMm | Jluct No mokym Ilonmuce| [lara




1.2.3 CTOMKOCTh CTaHAapTa 4aCTOTH K BO3JCHCTBUIO BHEIMHUX BO3JIEHCTBYIONINX (aKTOPOB
(BB®) npuBesnena B TabiuIie 5.

Tab6nuna 5—CocraB u 3HaueHue xapakrepuctuk BBO

HaumenoBanune HaunmenoBanue xapakrepuctuku BBO, <a ii::eﬁgfnm
BB® €JIMHULIA U3MEPEHUS P BBI.) o
I1IupokomnonocHas Auanason yacrot, I'n 20-2000
clrydaiinas BuOpa- CpennexBapaTH4ecKOe 3HaYCHUE YCKOPECHHUS,
) 40 (4)
I \ M-c”(g)
(ycroitunBoCTh )) C 7 -
NEKTpaIbHas IVIOTHOCTh YCKOPEHUS, M'C 0.8 (0.008)
4FH-1, (gZ/rul) > >
[IxpokornonocHas Jlnamazon gacror, I’y 20-2000
ciy4aitHas BUOpa- CpenHekBanpaTUueCcKOe 3HaYE€HUE YCKOPEHUS,
) 100 (10)
s M-c(g)
(IpO4HOCTS) CnekrpasnbpHasl INIOTHOCTh YCKOPEHUS, MC 5(0,05)
!, (2Tn) ,
Mexannyeckuii
yaap MHOTOKpaTHO- | [TMKOBOE yAapHOe yCKopeHue, M-¢ ™ (g) 150 (15)
ro
OehcTBUA o
(YCTOMIHBOCTS ) JImuTenpHOCTH NEUCTBUS yIApHOTO YCKOpE- 1144
s HUS, MC
<
; Mexannueckuii
E yJap MHOTOKPaTHO- | [TuKoBOE yAapHOe yCKOpeHHe, M ¢ (g) 400 (40)
ro
JIeHCTBHSA JITUTETBHOCTH ICHCTBHS YIapHOTO YCKOpe- 1124
E (TIpOYHOCTH) HIIS, MC
=4
%
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IIpogonxenue Tabaunsl 5

3HaueHue
HaumenoBanue HaumenoBanue xapakrepuctuku BBO,
BB® €IMHUIA U3MEPECHUSA XapaKTePUCTHIN
BBO
TOBLIIEHHAS PaGouas, °C Tab.1
TeMII€patypa Cpebl | [IpenenpHast, °C +75
[ommkenHas Pabouas, °C Tadr. 1
TeMIeparypa Cpeabl IIpenenpHas, °C MHHYC 55

HMKCHHOC JaBJICHHUC

Huy, [1a (MM pT. CT.)

N3menenue Ot npenesibHOM MOHM)KEHHOU TEMITEPATYPhI

TEMIIEPATyPHI Cpelbl U TPAHCTIOPTUPOBAHUU U XPaHEHUN OT MHHYC 55

OKpPYJKarolIeH cpenbl | 4O IPENeIbHOM ITOBBIIICHHON TEMIIEpaTyphl o+ 75
cpensl IIpY TPAaHCIIOPTUPOBAHUY U XPAHEHUH

IToBbllIeHHAs OTHOCUTENBHAS BIQXHOCTH BO3/IyXa MpU

BJIIQKHOCTB BO3JyXa | TPAHCIOPTUPOBAHWH U XPAHEHHH, [IPH TEMIIE- 80
patype 25 °C, %

ATMochepHoe 110- 3HaueHHE NIPU TPAHCIIOPTUPOBAHUY U XpaHe- 6+10° (450)

%)

— rapaHTHPYETCS] COXPaHEHUE MHINKATOPA CHHXPOHU3AIIUN B COCTOSSHUU «ECTh CHH-
XPOHU3AIHS BO BpeMs BO3ACUCTBYS BHEITHUX (aKTOPOB

1.2.5 HapaGoTka Ha 0TKa3 cTaHapTa 4aCTOTHI:
- He meHee 50 000 u;

§ - CpoK ¢y k661 — 10 seT;
: - rexaudeckuit pecypc — 50 000 4 (B TeyeHHe HA3HAYCHHOTO CPOKa CIIY>KOBI).
5 1.2.6 T'abGapuTHbIe pa3Mephl cTaHAApTa YACTOTHI: 77X76%37 MM.
= 1.2.7 Macca cTtangapTa 4acTOTHI:
- He 6oiee 460 1.;
g - B yrakoBke — He 6osiee 560 1.
=4
é 1.3 COCTAB KOMIUIEKTHOCTU ITOCTABKU CTAHIIAPTA YACTOTHI
=~
KOMIUIEKTHOCTB ITOCTaBKU CTaHIApTa YACTOTHI IpUBEEHA B TaOHIIE 6.

5 Tabnuna 6 — KoMIIIEKTHOCTh IOCTABKHU CTaHAAapTa YaCTOTHI
= HaumenoBanue O6o3HaueHue Konuue-
% CTBO, IIT.
A Cranpmapt yactotsl FE-5680A IKK]1.468753.002 TY 1

W Cnermmouxanusa Ha ctangapt 4actoTel FE-5680A 1

S HacnopT*) KK /1.468753.002 11C 1
B % PykoBoacTBO 110 BKCHJIyaTaI_[I/II/I*) KK ]1.468753.002 PO 1
é § ") _ OKyMEHTHI IIPEIOCTABIISIOTCS 110 TPEOOBAHMUIO 3aKA3UHKA
=
5 §
=
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=
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1.4 YCTPOMCTBO U PABOTA CTAHJIAPTA YACTOTEI

1.4.1 Ilpunimn paboThl CTaHIapTa YaCTOTHI.

B IIPpUHIAIT JIEUCTBUS aTOMHOT'O OCHWIIIATOPA 3AJIOKEHO JIBa OCHOBOIIOJIATralOMIUX B~
JICHHS — CEJICKTHUBHAs ONTUYECKas HaKadyKa W JBOMHOM’ paI[I/IOOHTI/I‘-ICCKI/Iﬁ PE30HaHC. OnHo-
BPCMCHHOC BO3CHCTBUE HA BEIIECTBO JABYX PC30HAHCHBIX IOoJIEH (pa,ZII/IOLIaCTOTHOl"O H OIITH-
‘—ICCKOFO) NpUBOAUT K BO3pACTAHUIO IIOTJIOHMICHHA CBETA aTOMAMH, KOTOPOC IIPOABIIACTCA B
BUJIC YMCHBIICHUIO MHTCHCHUBHOCTU IIPOXOLAIICTO 4YCPE3 pa6oqee B€IICCTBO OIITHYECKOI'O
H3JIyUCHUA.

Bo3byxxaeHune
OnopHbIn
ATOMHbIV KBapLeBbIn
oCUUNNATOP reHeparop

BbixoaHas

4acToTa
[ ] ®
e N Koppekuus
o’ 4aCTOTbl
@
8 T
g
—

(8]
>

HetekTop | &

YaCTOThbl = f amomHo20 nepexoda
PE30HaHCa\  Yacrora BO3BYKAEHUS )

Pucynok 1 — YrpomenHnas cxema paboThl CTaHapTa YacTOTHI.
CenexTuBHas ONTHYECKAas HaKaykKa CIy)XUT UHCTPYMEHTOM IS CO3JaHUS HEpaBHO-
BECHOIl HACEIEHHOCTH Ha CBEPXTOHKHX ITIOJyPOBHSAX OCHOBHOTO COCTOSHHS B aTomMax Rb®’.
biaromapst cxo0keil HHEpPreTU4ECKOW CTPYKTYpe H30TOIOB Rb* u Rb* OCYIIECTBIAETCSA
¢unbpTpanys cBETa JaMibl TaK, 9YTO B €€ CIIEKTpe MPUCYTCTBYET JIMING OJHA CHEKTpaJbHas
cocrapiisttomas (Puc. 2).

Jammoa ¢ Rb87

2 .
> Pj/z h

Aqedira-puasTp ¢ Rb8S PesoHaHcHasA A4eiira ¢ Rb87

52p, L3
Y S

L
p=d

Fe1d

F=3 sF=2 ""T"
6.8347I'T
F=2

Pucynok 2 — Atomuslii ocipuuiatop. IpuHiun nzotonuyeckoit GpuiibTpanuy cBeTa
CHEKTPAIBLHOM JIAMIIBI.
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[Torsomas cBeT pe30HAHCHOM 4acTOTHI, aTOMBI pabouero BeIlecTBa, HAXOMAIIHeCs Ha
noaypoBHe ¢ F=1, mepexoasT B Bo30yKJIEHHOE COCTOSHUE, OTKyJ]a 4epe3 Bpems nopsaka 20
HC, 32 CYET CIIOHTAHHOT'O W3JyYeHHUs, BHOBb, C PaBHOU JoJiell BEPOATHOCTH, MONAJAIOT HA
OJIUH U3 JIBYX MOAYPOBHEH OCHOBHOTO COCTOSIHMS. Ecimu Ol HE CyIECTBOBAIO pellaKcaliy-
OHHBIX MPOIIECCOB MEXKTy IIEPBBIM U BTOPHIM MOAYPOBHSIMHU, TO B KAKOH-TO MOMEHT BPEMEHU
BCE aTOMBI OKa3ajduch Obl Ha MomypoBHEe ¢ F=2, uro o3Hayasio OBl ONTUYECKYIO «IIPO3pad-
HOCTBY» pabouero BeriecTBa. OHAKO YaCTHUIIBI paboUero BeIecTBa HaXOAATCS B IIOCTOSTHHOM
JBIKECHHUH, CTAIKUABASICh JAPYT C IPYTOM M CO CTEHKaMM CTEKIITHHOU sSTYeHKH, B KOTOPOil OHU
HaxonsaTcs. Takue CTOJIKHOBEHUS IPUBOIAT K OOMEHY dHEprueit Mex Iy aToMaMu, BHIPaBHU-
Bas TeM CaMbIM, HACEJIEHHOCTH JBYX MOLypOBHEN. UeM BhIllle TeMiiepaTypa pabodero Bele-
CTBa, TeM OOJIbIIIE aTOMOB OYyJIET CTPEMUTHCS MOMACTh HA YPOBEHH 1, OKa3aBIIUCH Ha KOTO-
POM, OHU HE3aMEJUIMTENBHO IMOTJIOMA0T CBET HAKAYKW, YMEHBINAsi €r0 UHTEHCUBHOCTh. DTH
IIPOLIECCHI HOCAT CIIOHTAHHBIN XapaKTep U MPUBOJAIT K YMEHBIIIEHUIO KPAaTKOBPEMEHHOM CTa-
OWJIBHOCTH CTaHJIapTa YaCTOTHI.

Pe3onancHoe u3inyueHue paauo Auana3oHa BBI3BIBAET MHAYIMPOBAHHBIE IEPEXOIbI
MEXy TIOlypOBHSMH OCHOBHOT'O COCTOSIHMSI pabouero BeiecTBa. YeM OJike 4acToTa paauo
1O K PE30HAHCHOMY 3HAUEHUIO, TeM OOJIbIEe aTOMOB CTPEMHTCS COBEPIIMTH IEPEXO]] C
OJIHOTO 3HEPreTHYECKOro ypoBHS Ha Apyroi. B sTtom ciydae, pabodas cpema rnepecTaHer
OBITH «IIPO3pPAYHON» ¥ CHOBA HAYHET MOTJIONATh KBAHTHI CBETA, U3 Ty4aeMbIe JTaMIIOH.

CBUY curnan (paguo mose), MOJBOJUMBIA K pabouelt sueiike, GopMHUpYyeTCs ITyTeM
114 xpaTHOTO yMHOXEHMS 4YaCTOTHI OIIOPHOI'O KBAapILEBOTO reHepaTopa. Y MHOXKEHUE MPOU3-
BOAWTCA B J[Ba dTalla: BHayaje, 4acToTa OOPHOTO KBapieBoro reueparopa (60 M) yaBau-
BaeTCs Ha IPOMEXKYTOYHOM KacKaJe U ycuiauBaercs 10 ypoBHs mopsiaka 100 MBt. Jlanee,
OCYIIECTBIIIETCS. €r0 aMIUIATYAHAsT MOIYJAus (azoMoIyIMPOBAHHBIM CHTHaJIOM 5.3125

§ MI 11 (wacrora HY ¢aszoBoii mogyssiiuu 416 I'r). Bropoit aTan ymMmHOXEeHUS X57 MPOUCXOTUT
= Ha JUOJIe ¢ HaKOIJICHUEM 3apsia, B pe3ybpTaTe 4ero GopMHUpYyeTCs «IpebeHKay 4acToT, cpe-
§ J1 KOTOPBIX IIPUCYTCTBYET FapMOHMKA, COOTBETCTBYIOIIAS YaCTOTE aTOMHOTO Tepexosa (120
= Ml x 57 -5.3125 MI'y = 6834.875 MI'1). Beinenenue 3Toit COCTaBIISIONIEH OCYIEeCTBIsAET-

csi B CBY-pezonarope, HaCTpOEHHOM Ha TpeOyeMyl0 4acTOTy M cojlepKameM padoduyro
= SIYEUKY C aTOMaM# RbY (Puc. 3).
©
B Momsocts CBY
g A INonoca npomyckanuss CBU-pesonaropa
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= Pucynoxk 3 — ®opmuposanue CBU-nosns B pezonarope.
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BBeas HM3KOYAaCTOTHYIO MOIYJALMIO PaJuO4YacTOTHOTO HOJsI, Ha (OTOJETEKTOpE
MOXXHO HaOJII0JaTh NEPUOJINIECKUI MPOBaJl MHTEHCUBHOCTH PE30HAHCHOTO cBeTa. I 1yOuHa
3TOr0 MpoBajla HECET MHPOPMAIMIO O TOYHOCTH HACTPOMKU pajMo IOJIS Ha YacTOTy, COOT-
BETCTBYIOLIYI0 aTOMHOMY IIepexoay B aroMax pyounus. B momenT coBmnagenus gacror CBY
MoNs W KBAHTOBOTO Iepexofa, aTOMEI, HAKOIUIEHHBIE 3a CYeT ONTHYECKONW HAKauKW Ha
YPOBHE 2, HAYHYT IIEPEXOIUTh HAa YPOBEHb |, yBEIUYMBAs, TEM CaMbIM, €TI0 HACEIECHHOCTb, a
3HAYMUT, U MOIJIOILEHHE CcBeTa aromamu. B pesynbrare, Ha yactore CBY pe3onanca, Ha ¢o-
TOJETEeKTOpe OyneT HaOIr0JaThCs IPOBAJI MHTEHCUBHOCTHU IIPOXOIAIIETO CBETA.

IIpu sTOM, ecam Hecymas yactora CBY mons uaeHTUYHA 9acTOTE aTOMHOTO Tepexo-
Jla, TO IPOBAJIbl UHTEHCUBHOCTH OyIyT PEerucTpUpOBaTHCA (OTOIIEMEHTOM Ha YIABOCHHOM
yactore HY monymsanuu, nmockosnbKy 3a oguH nepuoj HY curnama, CBY mose qBakis mpo-
XOIUT pe30HaHCHOe 3HaueHue (puc. 4). Eciu xe wactoTa Hecymieil OTIMYHA OT 4aCTOTHI
aTOMHOTO II€PEX0JIa, TO B CIIEKTPE PETUCTPUPYEMOrO CUTHajla OyayT MPUCYTCTBOBATH IIEp-
Basg rapmonuka HY moynsmuu.

L Tleperyrennasn
COCTABNIOMAN
doToToRa

i
s |
< i
2 ™N
2 /
=
Q
= ¢ § Mogyasanns 416 I'n
N
o “fmp  'Tlap  'my
2 vy
ol fan= 6.834TTh -
2
g Pucynox 4 — Moy isiiinoHHast METOAMKA JE€TEKTUPOBAHMUS YaCTOTHl aTOMHOTO TIEpe-
a X071a.
= Taxum 00pa3oM, CHHXPOHHOE JIETEKTUPOBAaHUE CUTHAJIA NIEPBOM TApMOHUKH TTO3BOJIS-
g €T CYyIUTh O BEJIWYMHE U HAIpPABICHUHN OTCTPOIKH 4acToThl CBY-110JI1 OT 9acTOTHI 3TaJIOH-
z HOTO aTOMHOro Iepexona. Jlajee, eTeKTUPOBAHHBIA CUTHAJ IMOCTYMAeT HAa BXOJ CHUCTEMEI
= ) o u
8 dazoBoit aBTomoacTpoiiku yactoTel (PAIIY), dhopmupyromeit ynpapisionue HanpsOKEHUS
A (curHai omuOKM) IS TTOJICTPOMKU OTIOPHOTO KBAPIIEBOTO FeHEpaTopa.
\:, Brixognas yacrtora cTaOWJIM3UPOBAHHOIO 10 AaTOMHOMY IE€PEXO0/y KBapIeBOTO reHe-
| PaTopa MOCTyIaeT Ha AEIHUTeN b YacTOTHI, dbopmupyronuit TpedyemMyro 4acTOTy BBIXOIHOTO
¢ | S| curxana pyOuaMeBOro CTaHIapTa 4acTOTHI.
EHIRY
W
=
1N
=
o
=
2|~
E | X
2 0\; Jluct
RN KK ]1,468753.002 PD >
a Hs3m | Jluct Ne nokym Ioanuce| [Mlarta




1.4.2 Buemnwuii Bua u unTepdeichl cTaHaapTa 9acTOTHI.
BremHuii BUA cTagaapra 4acTOTHI IT0OKa3aH Ha pucyHKe 5. TunoBoii Kopiyc cranmap-
Ta 9acToThl UMeeT pazMephl 1,44 x 3,00 x 3,03 mroiimMoB (36,6 x 76 x 76,1 Mm).
Bce pa3pémbl pacriosararotesi Ha MOHTa)XXHOU maHenu. [luTtaroinee HarpspkeHue 1moja-
ércs uepe3 9-T KOHTaKTHBIN CyOMUHHMATIOPHBIH pasbéM D-Tumna. BricokodacTOTHBIM
CUTHaJ IepenaéTcsl Ha BBIXOJ] Yepe3 CBEPXMUHUATIOPHBINA KOAKCHAIBHBIN pa3béM TH-

na A (SMA).
OmnucaHue BXOJHBIX U BBIXOAHBIX Pa3bEMOB CTaHIApTa YacTOTHI MPUBOIMTCS B Tab-
nuue 7.
Py 138 2 B
—_——t 150mb. @ 32
123 Vs
d -9 G H——F = & # |
g i -
SMA 66,51—1¢ -
| ! ™
| & LIRS
™ Py
o 34,8116 g A
A -+
— 37
= ] [ ! & 9 & € ~] \
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Pucynok 5 — BHennwmii Bux cranapta 4actoTsl FE-5680A
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ITonm. u nata

WHB. Ne my6a.

o

B3ameH uHB.

Tab6nuna 7 — Ha3HaueHue KOHTaKTOB pa3beMOB cTaHapTa 4acToTel FE-5680A

Howmep
Paznem/ (0603Ha-
Ha3nauenwue [TonxmovyeHne K BHEITHUM IETSIM
KOHTAKT YeHHE) OIl-
002071
+ 15 B (nuranue aHaiio- «+H» NIATaHUA TOCTOSTHHOT'O TOKA *
J1-1 3 ( CTI”, 20
TOBOH CXEMOTEXHUKH ) 15B
OBt (xopryc) «-» THUTaHUS IOCTOSIHHOTO TOKA
J1-2 III Iy 15 B. KoHTaKT COeIMHEH C KOpILy- CTH ) 34
COM YCTpONCTBa.
ot 4,5 B 10 5,2 B — HEeT CUHXpOHU-
3a1uu (PeXXUM CBUITUPOBAHMS) e
ot 0 10 0.5 B — ecTh cuHXpOHMU3a-
NHnukanys CHHXpOHU-
J1-3 zarmuu (Loop Lock, ot- QL
N ’ ot 4,5 B 10 5,2 B — ecTh cuHXpO-
KPBITBIA KOJUIEKTOP)
HU3ALHS
26
ot 0 10 0,5 B — HeT cuHxpoHU3a-
15051
+ 5 B (nmuranue uudpo- «t» IUTaHUs IIOCTOSHHOIO TOKA 34
J1-4 BOM CXEMOTEXHUKH) 5B
He ucnonesyercs CTI”, 20
«-» THUTAaHUS TIOCTOSTHHOTO TOKA
5B.
OO6uuit (kopiyc) OnopHoe HanpspKeHue («3eMIIs») %)
J1-5 , CTA
Ut uaTepgeiica RS-232.
KoHTaKT coeqiHeH ¢ KopIrycoM
YCTPOUCTBA.
J1-6 He ucnonessyercs *
y CTI )
J1-7 He ucnone3yercs
JluctaHIMOHHOE L }-
[Tonxmrouenue k nenu Tx yrpas- *
J1-8 poBoe ynpasieHue RS- A SLEOLIETo (I:l OI‘/’ICTBZ. P cTn’
232. IIpuem naHHbBIX RX. 1 yerp
JlucranonHoe -
11-9 poBoe ynpasieHue RS- [Toaxmroyenue K 1ienu Rx ympas- cr)
232. Ilepenaya naHHBIX JSIOLIETO YCTPOMCTBA
Tx.
Brixop pannoyacToTHO- *
1) Al pal cr’
ro CUTHAJIa
) _ crangaprtroe ucronuenue (CTT)

1.5 MAPKHPOBKA U INIOMBUPOBAHUE
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1.5.1 Ha BepxHeil maHenu CTaHAapTa 4acCTOTHI HAHECEHO €ro HaMMEHOBaHHE, YCJIOB-
HOe 0003HaUEHUE, IOPSAIKOBBIN HOMED U CEpHUitHBIA HOMEp mpubdopa.
1.5.2 CtaHmapThl 4acTOTHI,
HaHeCeHUs] (UPMEHHBIX HaKJIeeK C HAaMMEHOBAaHUEM U JIOTOTUIIOM TIPEIIPHSITHS-
U3rOTOBUTENS. Y JaJIeHUE WU MOBPEXKICHUE HAKICHKN CUMUTAETCS HApyIIeHUEM IIOMOHpO-
BaHUs npudopa.

IMOATOTOBJICHHBIC K OTIPY3KE, HHOM6I/Ipy}OTCH IIyTEM
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YACTD 2
NCIIOJIb3OBAHUE 110 HASHAYEHMIO

2.1 TIOAI'OTOBKA CTAHIIAPTA YACTOTBI K MCITOJIb3OBAHHIO

2.1.1 Ilocne m3BlIeUeHHUS CTaHAApTa YacCTOTHI M3 YIMAKOBKU €r0 HEOOXOJUMO OCMOT-
peTh Ha MpPeIMET OTCYTCTBUSI BHEIIHUX MOBPEKICHHI, OTCYTCTBUS IIOCTOPOHHUX IpEIMe-
TOB, B TOM YHCJI€ IIBUIH, B pa3beMax Mpudopa, a Takke IMIPOBEPUTH €r0 KOMIUIEKTHOCTh B CO-
OTBETCTBHH C ITACTIOPTOM.

2.1.2 Ilpu pa3MelnieHnu cTaHaapTa 4acTOTHl B pabodyel CTOiKe HEOOXOAMMO HaIu4Hue
JIOCTaTOYHOT'O MPOCTPAHCTBA JUIsl MOJKIIOUEHUS K pa3beMaM Ha MaHesixX Kabellel, a Takxke
JIOCTATOYHOT'0 CBOOOJIHOTO IPOCTPAHCTBA [Jisi OOECIEUEHUS E€CTECTBEHHOIO OXJIaXICHUS
npubopa.

Henomyctuma mMexannueckasi BuOpanus padodero MecTa, a TakKe pacloyOKEHUE psi-
JIOM ¢ pa004YMM MECTOM UCTOYHUKOB CUJIBHBIX DJIEKTPUUYECKUX U MATHUTHBIX MOJIEH.

2.1.3 Ecau Temmeparypa BO3[yXa B CTOUKe, Ilie KCILUTyaTUpYETCs Mpudop, HE mpe-
BeimaeT +30 °C (BKIOYas BO3MOXKHBIM HarpeB MmpuOopa pacioyioKEHHBIM CHU3Y 000pyio-
BaHHEM), HET HEOOXOJMMOCTH B IPUHYAUTEIHHOM OXJaXJAeHuu npudopa. B stom ciyuae
npubop MOXKET OBITh pa3MellleH HEMOCPEICTBEHHO Hal ApyruM oOopynoBaHueM 0e3 3a3opa
(ecu 3TO JOIYCTHMO ISl APYTOTO 000PYI0OBAHUS).

DkcmutyaTarus npudopa mnpu temrieparypax Boie +30 °C TpeOyeT JOIOIHUTEIBHOTO
MPUHYIUTEIBHOTO OXJIAKICHUS.

Ecnu xpaneHwe u TpaHCHOPTUPOBAHME IPHOOpPa IMPOU3BOAWIOCH B KIMMATHYECKUX

<

5 YCIOBUAX, OTIUYAIOIIUXCS OT padouux, Iepes BKIIOYEHHEM HEOOXOAUMO BEIIEPKATh IIPHU-
= 6op B pabouux yCIIOBUSAX HE MeHee 12 .

% 2.1.4 Tlepen HavanoM pabOThl BHUMATENBHO U3Yy4UTe PYKOBOACTBO IO DKCILIyaTaIlK
= CTaH/apTa YacTOTHI, a TAKK€ 03HAKOMBTECH C PACIIOI0KEHUEM Pa3bEMOB.

2.1.7 adopmaius 0 COeTUHUTEIBHBIX Ka0elbHBIX pa3béMax, UCIIOIb3YEMBIX B JIaH-
= HOM CTaH/apTe 4acTOTHI, IpelcTaBieHa B Tadbnuie 9. M3o6paxenue pasbema DE9PU ¢ yka-
O
& 3aHHEM HOMEPOB KOHTAKTOB CM. Ha PUCYHKE 7.

%
;é Ta6numna 8 — CoenuHUTEIbHBIC KaOEIbHBIE PA3bEMBI CTAHAAPTA YaCTOTEI
OGo3nauenne | Paspem Ha Kopiryce npubopa | OTBETHBIN COEIUHUTENBHBINA Pa3beM
o J1 DE9PU DEOSS
g 12 SMA (po3etka) SMA (Buiika)
oo
e 12345
<
@ 0OCOoO0O0
DODOD
L 6789
:| 3
§ . Pucynoxk 6. - Pazpem J1 Ha kopityce mpudopa.
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2.2 UCITOJIb3OBAHUE CTAHJJAPTA YACTOTBI

2.2.1 IlopaoK BKIIOUEHUS] CTaHIapTa YaCTOTEI

Voeaurecs, 4YTO CTAHAAPT YaCTOTH paboTaeT MODKHBIM 00pa3oM, BBIIIOJIHUB CIIENLY-
IOIME IENCTBUS:

B cnyuae obnapysicenus HeUCnpagHoOCmy pemMonm Cmanoapma 4acnomst He OOJHCEH
npo6oOUmMbCs Ha Mecme IKcnuyamayuu npubopa. IIpubopel, Hyxicoauuecs 6 pemonme,
cnedyem omnpasname no aopecy OAO «Mopuony.

[luTanue yCTpOMCTBA OCYIIECTBISIETCS OT BHEIIHEIO0 MCTOYHMKA IIOCTOSHHOIO
HanpspkeHuss. HoMuHaIbHOE 3HaYeHHWE HAINPSDKCHMs IUTAHUA 3aBUCUT OT BapHaHTa MCIIOJ-
HEHHUS yCTpoicTBa. B ycTpolicTBe HE MpeLyCMOTPEH BBIKIIOUYATENb UTAHKS, IIOOTOMY OHO
HauYMHAET paboTaTh cpa3zy MOCie MOJKIIOUYECHNS HCTOYHHKA.

2.2.1.1 IoakmrouuTe cTaHAApT YaCTOTH K BHENTHUM IEIsIM uepe3 pa3beMsl J1 (puc. 6)
u J2. Jlig Bcex MCIONHEHHM YCTPOMCTBO HEOOXOIMMO MOJKIIOYUTh K MCTOYHUKY(aM) IH-
TaHusA. J[OIOJHUTEIBHO, B Cllydae HEOOXOAMMOCTH, MOIKIIOYAIOTC LENU KOMMYHHKAIM-
onHoro uHTepdeiica RS-232 (cm. Tadi1. 7).

2.2.1.2 Jlna Bcex ommuii, kpome omniuu 34: IToncoenHUTE KOHTAKT 1 K IOJIOKUATENb-
HOMY KOHTAKTy MCTOYHUKA IHTaHWs ¢ HOMMHAJIBHBIM HampspkeHueM +15 B (cM. Tabu. 4),
PacCUUTaHHOTO Ha pabOTy ¢ MAKCUMAJIBHBIM TOKOM 2,6 A.

Jlns onum 34: [TogcoeauHUTe KOHTAKT 1 K KOHTAKTy MCTOYHUKA ITOCTOSSHHOIO TOKA €
HOMUHAJIBHEIM HampspkeHuem +15 B, paccuntanHoro Ha paboTy ¢ MaKCMMajbHBIM TOKOM
2,4 A. TTogcoequHUTE KOHTAKT 4 K MOJIOKUTEIBHOMY KOHTaKTy MCTOYHUKA IUTAHUA C HO-
MMHAJILHEIM HanpspkeHueMm + 5 B (cm. Tabm. 4), paccuuTaHHOrO Ha paboTy ¢ MaKCUMaJlb-

g HBIM TOKOM 225 MA.
= 2.2.1.3 IloxcoenuHuTe KOHTAKT 2 (UIs BCeX Ommmid) U 5 (Juist Bcex onuuit kpome 34), x
= o01meMy IpOBOIy UCTOYHMKA [TUTAHUS.
a 2.2.1.4 BxiarounTe MCTOYHUKHU IMMHTAHUS, IMOCJIE YEero JalTe CTaHAapTy 4acTOTHI IIPO-
IpeThcs B TedeHue 5 MUHYT. [Tocie BKIFOYEHHS, YCTPOHCTBO MEPeXOauT B pexuM “SWEEP”
g - IIOMCKA YaCTOTHI aTOMHOIO Tepexonia. B 3ToM pekume BCTPOSHHBIN I'€HEpaTop KBa3HTpe-
= YTOJIBHOTO CUTHAJIa U3MEHSAET 4aCTOTy OIIOPHOIO KBapueBoro reneparopa (60 MI') B npe-
2 nenax £1000 I'm oT HOMHHAJIBHOTO 3HAYECHUS YaCTOTEI (10 qu1st yactotel 10 MI'1r) ¢ mepuo-
E 1oM 20 cekyHn. B 5T0 BpeMs MPOMCXOMUT HArpeB aTOMHOIO JMCKPUMHUHATOpPA 10 pabodeit
TeMIeparyphl, IpubusureabHo paBHoit 80°C. Koraa KoHIIEHTpalus napoB pyOuus 10CTH-
. raeT HEOOXOIMMOIO JJIS PETUCTPAIMU YacTOThl KBAHTOBOTO IIEpeX0Ja MUHMMYMa, yCTpOWi-
- CTBO IIEPEXOMUT B pabouMii peXUM, B KOTOPOM CX€Ma aBTOIOJCTPOWKH CHHXPOHU3UPYET
g sToT curHaji ¢ yactoroid OKI'.
=
g IIpumeuanue. OGBIYHO, «3aXBaT» YACTOTHI IIPOMCXOIUT He Golee, YeM Yepes 5 MUHYT II0-
Ccile BKJIIOUEGHHS YCTPOMCTBa, OJHAKO, HA CHHXPOHU3AIMIO MOXKET HOTPeOOBaThCs OOINbIIe
& BPEMEHM, B 3aBHCUMOCTH OT YCJIOBUH DKCILIyaTallui CTaHAapTa 4acTOTHI.
AN
£ & YerpoiicTBo nepexoaut B padounii pexum “LOCKED?”, 0 yeM CBUICTENBCTBYET HU3-
S| N| kit ypoBeHb (BBICOKMiT yPOBEHb [UIs ONIUK 26) HANpsOKeHUs Ha KoHTakre 3 pasbema J1. B
E stoM peskume dactota OKI «ripuBszaHa» K 4aCcTOTE aTOMHOIO IEpeXoJia B mapax Rb He-
= @ CTaOMJIBHOCTH YAaCTOTHI B 9TOM PEXKUME € IIEPBBIX MUHYT HE MPEBBIMIACT 3HAUCHUA 107, a 3a-
SIBJICHHBIE NIAPAMETPHI BHIXOJHOTO CHTHANIAa 00eCIeunBaloTCs depes 24-72 daca HENpPEpHIB-
, HOIT paboTHI, B 3aBUCHMOCTH OT YCJIOBHIA SKCILTyaTauu (cMm. Tabi. 9). B Tedenue sToro Bpe-
:
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MEHHM MPOUCXOUT cTabmm3aIys pabodeil TeMeparypbl MOIYJIs, 1aBiIeHMs pabodero Bemie-
CTBa M pexuMa paboThl BHYTPEHHETO CIEKTPAJIBHOIO HCTOYHHKA.

Tabnauma 9 — Bpems BBIX0/a HA PEKUM.

OTtHocuTeabHas HecTaOWwIb- | Bpems Bbixona Ha pe- | Bpems BeIXoaa Ha pesxuM
HOCTh YaCTOTHI BEIXOJJHOTO | YKUM TIpU TeMIiepaType | npu temmeparype 20+5 °C,
curnana (95% usmepeHnii) 20+5 °C, ue 6oitee TUNAYHOE 3HAYCHUE

<2-10” 5 MUHYT 3 MHHYTBI

<2-10" 3 gaca 1 gac

<2-10™" 72 4aca 24 uaca

[Ipumeganue — TOYHOCTH F€HEPALIMH YACTOTHI Y CTaHAAPTa YaCTOTHI IIPEBOCXOIUT
TOYHOCTh U3MEPEHUS OOJIBIINHCTBA YaCTOTOMEPOB.

2.2.1.5 Vi3meprTe HampspKeHHE Ha KOHTakTe 3 (COCTOSHME MHAMKATOPAa CUHXPOHMU3-
Ma), U yoenuTech, 4TO 3HaueHue HampsokeHus mensiie 0,5 B (s onmum 26: ot 4,5 no
5.2 B).

2.2.1.6 KoHTposbs BRIXOAHOM 4acTOTH cTaHaapTa 4acToThl FE-5680A mpousBogurcs
IIPY TIOMOIIY YaCTOTOMEPA M BOJAOPOIHOIO CTAHAPTa YaCTOTHI, UCIIONb3YyEMOIO B Ka4eCTBE
BBICOKOCTA0MJIFHOTO HCTOYHUKA OMIOPHOM YaCTOTHI.

2.2.2 Iloactpoiika 4acTOThl YCTPOKUCTBA.

B crammapre 4acTOTHI MPEIyCMOTPEHO JiBa BapUaHTa KOPPEKTHUPOBKU BBIXOIHOW Ya-
CTOTBI: MEXaHWUYECKas PEryJMpPOBKa — ITyTEM BpPALICHMs IIOTEHIIMOMETPA, PACIIOI0KEHHOTO
Ha KOpITyce YCTpOMCTBa, U IU(pOBas peryIupoBKa, OpraHU30BaHHAs IIOCPEACTBOM IIepeia-
YK YIPABJISIONIMX KOMaH yepe3 uarepderic RS-232.

g
= 2.2.2.1 Tlopsimok MeXaHUYECKON ITOACTPOMKHA YaCTOTHI
: MexaHudecKasl IepecTpoifika 4acTOTHl CTaHAapTa YacTOTHl OCYIIECTBIIAETCS IyTeM
5 BpAIlEHHs YIIPABJISIONIEro MOTEHIIMOMETPA, PACIIOI0KEHHOIO Ha G0KOBOM CTOPOHE KOpIIyca
= ycrpoiictBa. IloreHmomerp peryiupyer pabodee MarHMTHOE IIOJE€ CTaHJapTa YacTOTH,
OnpeeNsioniee YHEPTUI0 (YacTOTy) 3TAJIOHHOTO mepexoja B atomax Rb. J/lmamaszon mepe-
= CTPOMKHU YacTOTHI cocTaBiiieT =1-107. X
5‘ 2.2.2.2 IlmdppoBasi MOACTPOIKA YACTOTHI.
= B ycrpoiicTBe mperycMOTpeHa BO3MOKHOCTD MEPEadr JaHHBIX 10 MOCIeI0BaTEIbHOMY UH-
E tepdeiicy RS-232. Jis 3TOro CymecTByeT MPOTOKOJ KOMaHI, MO3BOJISIOIINHI 3anpam1/1BaTL
Y yCTaHABIMBATh TpeOyeMoe CMEIIeHHEe BHIXOJHOM YaCTOTHl yCTPOKWCTBA B Ipeienax +1- 107
o 2.2.2.2.1 O6miue cBeneHus 0 mpoTokosie. CUHTaKCUC KOMaH/.
n Konowuryparms mocieoBaTeIb-HOro HHTepderica:
= Cxopocth nepenaun ganHbix 9600, 8 6UT naHHBIX, 1 CTONOBBIA OUT, 6€3 TPOBEPKH YETHOCTH
z (no parity).
A CuHTaKCHC KOMaH/IbI:
\ [Mnentudpukarop komauasl|[/muHa coobmenus][KonrponbHas cymMma 1O KOMaH-
\| me1][dannse... Jannse... Jlanasie|[KoHTpoibHAsA cyMMa IOJIs JaHHBIX ]
N| MnenTrdurkatop KOMaHIs — 8-MU OUTHOE II€JI0€ YHCIIO O€3 3HaKa.
% \2 JlnnHa cooOmienus — 16-Tu OUTHOE I1e10€ YUCIIOo 0€3 3HaKa.
= | \| KoHTponbHasi CyMMa I0JI KOMAH/Ibl - 8-MH OMTHOE LeNoe YiCII0 6e3 3HaKa (MCKIIoYaroIee
5 Q WJIN kaxxmoro 6ata 1ot KOMaH/Ibl).
= JlaHHBIE — I10JIC TaHHBIX IIEPEMEHHON JIMHEIL.
KoHTpoJbHAs CyMMa HOJSI JAHHBIX - 8-MM OMTHOE LIEJI0€ YHCIIO 0e3 3HaKa (MCKIIFOYAIoIIee
o MJIN xaxmoro 6aTa 1moJjs JaHHbIX)
EHAN
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B Tabnmiie 9 npuBeneH MOpsIOK ciieoBaHus 0alTOB MpH Mepefade JaHHBIX 10 MOCIEeI0Ba-
TEIBHOMY TIPOTOKOJIY. Ecim KoMaH/a He mpeaycMaTpUBaeT Iepeaady JaHHbBIX, TO €€ JJIuHA
cocrapisieT 4 OaiiTa.

Tabnuna 9 — [Ipoduie MpoToOKOIa KOMaH.

Pa3nen cooOmenus Cnasur Onucanune
0 Wnentudukatop KOMaHIbl
1 Munagmuii 6aiT IMHBI COOOIICHMSI
3aroyioBOK KOMaH/IbI (110J1€ 2 Crapmmii 6aiiT JJIMHBI COOOIEHUS
KOMAaH/IbI ) KoHTponbHas cymma moJist JaHHBIX
3 KoMaH 1bl (cABUHYTHIX Ha 0, 1 1 2
OaiiTa)
4 baiit nanueix 0
5 baiit nagHeIx 1
JlaHHbIE
N baiiT nanHBIX n
ntl KonTtponbHas cymma 1oJjisi JaHHBIX
(c4 non)
22222 Komanja 3ampoca TeKyIero 3HaueHus: KOppeKTUPOBKU YaCTOTHI.

HasnaueHue: maHHas KOMaHJla MpeJHa3HayeHa JUIs CYUTBHIBAHMS U3 IAMATH yCTPOU-
CTBa TEKYIIETO 3HAYEHMUSI OTCTPOUKM YaCTOTHI.

<
5 Komanzma: 2D 04 00 29
: JlnmuHa koMaHpl: 4 GaiiTa.
B Otsert: 2D 09 00 24 aa bb cc dd <cs>
= Jannsie: aa bb cc dd — 32-x OUTHOE 11e7I0e YMCIIO CO 3HAKOM, B KOTOPOM aa — HauboJiee 3Ha-
YUMBIH pa3psn, a dd - HamMeHee 3HaYMMBII.
5 JlivHa 1oJIs JaHHBIX 4 Oaifta
& JlnvHa orBeTa — 9 Gaiir.
4 ITpumep ucnonp3oBaHus KOMaHIb! 2D — «3alpoc TeKyIero 3HaueHus KOPPEKTUPOBKH
E YaCTOTHI»
[TpeanosaoXuM, 4To TeKyllee 3Ha4eHUEe KOPPEKTHPOBKM YacTOTHI YCTPOMCTBA COOT-
2 serctByeT 0000100016. Torma B oTBeT Ha KOMaHIy 3alpoca TEKYINEro 3HaYCHUsS KOPPEKTH-
h poBku yactotsl: 2D 04 00 29 ciemxyeT 0XUIaTh CIEAYIONIYIO IOCIEN0BATENLHOCTE OANTORB:
= 2D 09 00 24 00 00 10 00 10,
s rae OaWrel ¢ 5-ro mo 8-if MpencTaBisIOT TEKyllee 3HadeHHe KOPPEKTUPOBKH
M (0000100044), a 9-i1 GaiiT — uckiroyaronee MJIM (KOHTPOIbHYIO CyMMYy) 6aliT ¢ 5-ro 1o 8-i.
22223 KomaH/1a KOppeKTUPOBKU YaCTOTHI ¢ coxXpaHeHueM B O3VY.
\\2 JlaHHasg KOMaHja IPUMEHSETCs UIs TOJICTPOMKM Y4acTOTHl yCTpPOMcTBa 0e3 mocieny-
N | IoIero coxpaneHus 3amnucanHoro 3HadeHus B II3VY ycrpoiicrsa. Ilocie oTKIrOYeHUs mMTa-
§ :?: HMs yCTpoiicTBa 3anucanHoe B O3Y 3HaueHUe MOJCTPOMKH YaCTOTH CTUPACTCSL.
=
E( § Komanna: 2E 09 00 27 aa bb cc dd <cs>
& JlnvHa KOMaHIbL: 9 Oair.
Jlannsie: aa bb cc dd
: JlnuHa mos JaHHbIX 4 OaiiTa.
5 ~ Hactpoeunslii quama3on 29 6ur
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DToMy [IHama3oHy COOTBETCTBYET IecTHaauarepuunsiii xox or F0000001h = -
268,435,454, 6ur no OFFFFFFFh = +268,435,455,, 6ut. Takum oOpa3zoM, Ha 1 OuT npuxo-
JUTCS OTHOCHTEIbHOE CMeIeHne 9acToThl 3.725E-16.

[Tpumep cmemenus yactorsl 10 MI'm Ha - 0.05 I'n:

Hosoe cmemenne (HEX) = Texymee cmemenune (HEX) + TpeGyemas orcrpoiika
(HEX)

[IpeamooKuM, 9TO TEKYIEMY 3HAUCHHUIO KOPPEKTUPOBKU YaCTOTHI Y CTPOMCTBA COOT-
serctByeT 000010004¢. Berumcnsem tpebyemyro orctpoiiky (- 0.05 I'm) B mecTHaaarepuy-
HOM KOJI€E:

5-10°/3.725-1071 = 13,422,819 = 00CCDOE3¢ =
00000000110011001101000011100011,

YroOBl 3a1aTh OTPUIIATEILHOE CMEHIEHUE HY)KHO HCIOJB30BATh JIOIOJHUTEIBHBIN
KOJI: MHBEPTHPOBATH BCE OMTHI UMCIIA U IPUOABUTH K MIIAJIIEMY pa3psay €IUHUILY.

11111111001100110010111100011101, = FF332F1Dy,

Hosoe cmemenne (HEX) = FF332F 1D 00001000, = FF333F 1D,

Jlns coxpanenust HoBoro cMmeteHus B O3V ycrpoiicTBa TpeOyeTcst OTIPaBUTh CIIELy-
IOIIYIO TIOCIIEIOBATENIBHOCTD OAMTOB:

2E 09 00 27 FF 33 3F 1D EE

riae EE — aTo konTposnbHas cymma (Xor) 6atitos FF, 33, 3F, 1D.

22224 KoMmaHma KOppeKTUPOBKY YacTOTHI ¢ coXpaHeHueM B [I3VY.

JlaHHasi KOMaHJa TPUMEHSETCS Ul MOACTPOMKU 9acTOTHl YCTPOMWCTBA C IOCIENYIO-
UM COXpaHEeHUeM 3amucaHHoro 3Hadenus B [13Y ycrpotictsa. I1ocie OTKIIOYEHNS TUTAHKS
ycrpoiicTBa 3anmucanHoe B 113V 3HaueHne MoACTPONKY YaCTOTHI COXPAHAETCA.

5
; Komanna: 2C 09 00 25 aa bb cc dd <cs>
= JInuHA KOMaHIbL: 9 GaiT.
& Jlanssle: aa bb cc dd
JlnuHa 1ot JaHHBIX 4 Oaiita.
. Hactpoeunslii tuanazon 29 6ut
% DTOMy J[AMana3oHy COOTBETCTBYET IIecTHaaarepuunsiii xkox or F0000001h = -
= 268,435,454, 6ur no OFFFFFFFh = +268,435,455;, 6ut. Takum obpa3om, Ha 1 OuT npuxo-
;ﬂ JIUTCS OTHOCHUTEIHHOE CMEIIeHre 4acToTsl 3.725E-16.
[Mpumep cmemenns 9actoTsl 10 MI'ny Ha - 0.05 I':
. Hogoe cmemenne (HEX) = Tekymee cmemenune (HEX) + TpeOyemas orcrpoiika
; (HEX)
2 [IpeamnonoxuM, 9To TeKyIIeMy 3HaU€HUIO KOPPEKTUPOBKU YaCTOTHI yCTPOMCTBA COOT-
§ serctByeT 00001000¢. Berurcisem TpeOyemyro orcTpoiiky (- 0.05 I'm) B mecTHaanarepuy-
g HOM KOJI€:
5-10°/3.725-107" - 13,422,819 - 00CCDOE3 -
\\" 00000000110011001101000011100011,
w YT1oOBl 3a1aTh OTPUIATENIBHOE CMEIIEHHE HY)XKHO HCIIOJIB30BATh OIOJHUTEIbHBIN
£ \2 KOJI: ”HBEPTUPOBATh Bce OMTHI YKcia U IPUOABUTE K MIAAIIEMY paspsty SAUHUILY.
SEERN 11111111001100110010111100011101, = FF332F1Dy,
E Hosoe cmemenue (HEX) = FF332F 1D +00001000,¢ = FF333F 1D
= § Jlns coxpanenus HoBoro cmernenus B II3Y ycrpoiicTBa TpeOyeTcs OTIPaBHUTH CIICy-
IOIIYIO ITOCJIEIOBATEIHLHOCTH OAUTOB:
. 2C 09 00 25 FF 33 3F 1D EE
§ ~ rne EE — aTo konTposibHas cymma (Xor) Oatitos FF, 33, 3F, 1D.
2 Qs Jluct
£l KK 1.468753.002 P2 -
Wzwm | Jluct Ne nokyMm IMogmics| [ata




Ioamn. u pata

HuB. Ne my6.

Bsamen uns. Ne

Tlonm. u nata

Z}f 76.09 75

HnB. Ne moi.

[Tpumeuanue. 113V mpencrasiser coboii flash maMaTe ¢ OrpaHMYEHHBIM YHCIOM
rukIIoB 3amnucu (~100 000).

2.2.3 Mepsl 6€30MMacCHOCTH IIPHU UCII0JIB30BAHUY CTaHAAPTA YaCTOTHI

2.2.3.1 K pabore ¢ rmpubopoM IOIyCKAOTCA JULA, IIPOLIECAIINE UHCTPYKTaX 110 TeX-
HUKe 6€30IaCHOCTHU MPHU padOTe C FIEKTPOPATUON3IMEPUTEIBHBIMU IPUOOPAMH.

BHUMAHME! 3anpemaercsi nOAKI0YATH NPUOOP K CETH 3JIeKTPONUTAHMS.

Jluct
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IToan. m nata

) Ne ay6m.

|2

B3ameH uHB. No

Ilonmn. u nara

Hus. Ne nopn.

YACTD 3
TEXHUYECKOE OBCJIY>XVUBAHUE 1 TIOBEPKA

3.1 TEXHUYECKOE OBCIIYXXMBAHUE

3.1.1 Texumueckoe 0GCITyXKMBAHKE IIPOU3BOIUTCS JIMLAMH, HETIOCPEICTBEHHO SKCILUTya-
TUPYIOIIMMH CTaHAapT YaCTOTHL, IV obecredeHus ero paboTocrnocoOHOCTH B TEUCHNUE CPOKa
9KCIUTyaTallUH.

3.1.2 TTopsa0K TEXHAYECKOT0 00CIy)KUBAHNS BKIFOYACT B ceb:

- BHEIOHHUHA OCMOTP; :

- IpoBepKy o61mei paboTOCIIOCOOHOCTH CTaHAAPTa JACTOTEL.

3.1.3 BuemHuli 0CMOTp CTaHJApTa YaCTOTHI MPOM3BOAUTCS OIMH pas B 6 MecAI1EeB U I0-
ciie pemoHTa. IIpu 3TOM MpPOBEPACTCA! :

- COXPaHHOCTH (QUPMEHHBIX HAKIIECCK;

- KOMILTEKTHOCTH (B COOTBETCTBHH C ITacmopTom);

- KpeIUICHUE Pa3heMOB;

- COCTOSIHUE TIOKPBITHIA.

3.1.4 TIpoBepka obme#t paGoTOCIIOCOOHOCTH npuGopa TPOU3BOMUTCS HEPE/ H3MEPEHH-
SIMH B COOTBETCTBHH ¢ pa3jiesioM 2.2 Hactosmero PO.

3.1.5 Texaudeckoe OBGCIyXKHUBAaHWE CTAHAAPTa 4aCTOTHl PEKOMEHIYETCS IPOH3BOAUTH
Tepet MepruoINIECKON MOBEPKOH.

3.2 TIOBEPKA CTAHJIAPTA YACTOTBI

3.2.1 IloBepka cTaHIapTa 4acTOTHl OCYIICCTBIACTCA B COOTBETCTBUU C JOKYMEHTOM
«"CU. Crangaptsi yactoTs! FE-5680A. MeTouKa IIOBEPKHY.
3.2.2 VinTepBan MeXIy MoBepkaMu — 1 TOJI.

Jlucr
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YACTD 4
XPAHEHUE N TPAHCIIOPTUPOBAHUE

4.1 IIPABHAJIA XPAHEHWA

4.1.1 CtapmapThl 4acTOTHI, MOCTYMAIOMINE K NOTPEOUTEN0, MOTYT XPaHUTHCSA B yIIaKoO-
BaHHOM BHJI€ B OTAIUIMBAEMBIX IIOMENIEHUAX B CIEIYIOIINX KINMAaTHYECKUX YCIOBHAX:

- TeMIlepaTypa oKpyxatolei cpensl - ot MuHyc 60 no +75 °C;

- OTHOCHUTEJIbHAS BIaXHOCTH Bozayxa - 40 - 80 %.

4.1.2 B moMemeHusAx JUisi XpaHEHUs He JOJKHO OBITh MBUIM, a TAKXKE MapOB KUCIOTHI
HIEJIOYEH, BBI3BIBAIOIINAX KOPPO3HIO.

4.2 TPAHCITIOPTUPOBAHUE

4.2.1 Jlns ynakoBKHY CTaHAApTa 4acCTOTHI IIPU TPAHCIIOPTUPOBAHUU UCIIONB3YIOTCS aMop-
TU3UPYIOIIUE ITPOKIIAJKH.

4.2.2 Tlepen TpaHCIIOPTHUPOBAHMEM CTAHJAPT YACTOTHI YIIAKOBBIBAIOT B IOJUITHIICHO-
BBl U€XO0Jl U YCTAHABIMBAIOT B IITATHYIO Tapy. DKCIULyaTallMOHHYIO JOKYMEHTAIUIO, yIa-
KOBAHHYIO B OTJICIbHBIC YEXJIBI, YKIAJBIBAIOT B Ty ke Tapy. CBoOOIHOE MPOCTPAaHCTBO TaK-
YK€ 3aITOJTHACTCS aMOPTU3UPYIOLMMHU MIPOKJIaIKaMu JINO0 aMOPTU3UPYIOLIMM HACHIIHBIM Ma-
TepuasioM. Tapy 3aKpBIBalOT U 3aKJIEUBAIOT (PUPMEHHBIMU 3TUKETKAMHU.

4.2.3 YnakoBaHHBII CTaHAPT YaCTOTHI, KaK IIPABUJIO, [IEPEBO3UTCA KaK pydHas KiIalb.

TpaHCIIOpTHpOBAaHUE CTAHIAPTa YACTOTHI TPY30BBIM ABTOTPAHCIIOPTOM U B OaraKHbIX

§ otaeneHusIX xenesnompopoxkuoro tpancnopra HE IIPEAY CMOTPEHO.
= 4.2.3 Tlpu TpaHCTIOPTUPOBAHUM JOJDKHA OBITH IPEAyCMOTpEHA 3alUTa OT IONaJaHus
= aTMOC(EPHBIX OCAKOB.
B KanrtoBanue cTa”gapra YaCTOTHI HE JOIIYCKAETCHAL.
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