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O KoMnaHuu1

Kommanust Abracon Corporation ocHOBaHa
5 aBrycra 1992 roga, ee mrTa6-KBapTUpa HAXO0-
nutcst B Kanudopuun (CIIA), a oducer mpo-
nax pactionoxensl B CIIIA (Texac, MiutuHoiic),
Kurae, TaniBane, Cunranype, llloTnaznuun
u lepmannu. Kommanus Abracon Corporation
SBJISIETCA I‘J'IO6a.TH)HI)IM IIpOU3BOIUTEIEM IITUPO-
KOTO CIIEKTPa 3JIEKTPOHHBIX KOMIIOHEHTOB:
® pe30HATOPHI (KBapIeBble, KepaMIIecKre);
e reHepaTopsl (KBaplieBble, BKIIOYAs HaIHIUe
pasHoro pona crabumsanui, MOMC);
dunprpst (ITAB, nuanexrpudeckue);
Jachl peaJIbHOTO BPEMEHU;
PY- u CBY-KOMIIOHEHTEHI;
HHIYKTHBHOCTH U TPAaHC(HOPMATOPBL
Komrmanus ceprudunnpoBasa 1o CraHgapry
ISO9001.
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Puc. 1. DkBMBaneHTHas cXxeMa KBapLEBOro pe3oHaTopa
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Puc. 2. Cxema BK/It04EHHs KBapLEBOro pe3oHaTopa:

a) TUNUYHOE BK/IIOYEHHE KBAPLIEBOrO pe3oHaTopa
(cTpenkn — Mecta NoAK/IOHEHHS K reHepaTopy);

6) aKBMBANIEHTHAs CXEMA C Y4ETOM eMKOCTH Harpy3ku CL

pe3oHaTopbl

0630p NnpoAyKLUUH
komnaHuu Abracon Corporation

Mpoaykuua komnaHuu Abracon Corporation npucyTcTByeT Ha pOCCUHCKOM
pblHKe He ofiuH roa. TeM He MeHee OHa Bce ellle HeJOCTaTOYHO U3BECTHa poc-
cuicKoMy pa3paboTtumnky anekTpoHukH. Mpu atom Abracon Corporation npo-
U3BOAMT LWUMPOKHUI CMEKTP BbICOKOKAUECTBEHHbIX KOMMNOHEHTOB, HE06X0AUMBIX
npakTU4Yecku gns noboro anekTpoHHoro ycrpoictea. Hacroswas crarbs ot-
KpbiBaeT UUKA Ny6nMKauuii, NOCBALEHHbIX 0630py NPOAYKLMM KOMMAHUMU.

K mocrouncrsam kommanuu Abracon Corpo-
ration MOYXHO OTHECTH:
® BpICOYAliIIee Ka9eCTBO NPOIYKIIUY;
® Da3BUTYIO CETh JUCTPUOBIOTOPOB;
® rUOKYIO IIEHOBYIO IOJIUTUKY;
® TeXHIYECKYIO MOMJIEPIKKY PaspabOTKHL.
IMponyxuus xommanuu Abracon Corporation
HaXOOUT NPUMEHEHUE IPAKTUYIECKU BO BCEX
TUIIAX 2JIEKTPOHHOH TeXHUKH, HanboJjee BaxK-
HBIMU M3 KOTOPBIX I POCCUICKOTO PBIHKA
SBJIAIOTCS YCTPOMCTBA IIPOMBIIIIEHHOMN JJI€K-
TPOHUKH, TeJIEKOMMYHHUKAIILOHHOE 000pyIOBa-
HIe, CUCTeMBI 6e30I1aCHOCTH, ABTOMOOMIbHAS
9JIEKTPOHUKA, MEJUIINHCKAsl TEXHUKA, U3MEPU-
TesbHas anmnaparypa. Ilepsas craTbs 1uKiIa 1mo-
CBSIIIIEHA Pe30HATOPAM.

KeapueBbie pe3oHaTopbl

Pe30HATOP — 9TO YCTPOICTBO, PE3KO MeHsI-
Iolllee ONpe/iesleHHble CBOICTBA (HalpuMep,
MMIIEJIAHC) Ha OIpeJieIeHHOM yacToTe (9acTo-
Tax). KBapiieBblit pe3oHaTOp IPeACTaBiIseT Co-
60l IIACTUHY, BBIPE3aHHYIO OIPe/ie/leHHbIM
006pa3oM U3 KPHCT/IIa KBapLia C HAHeCeHHbIMU
[POBOJSIIMMHE CJIOSIMU. Pe30HaHC uMeeT Me-
XaHUYECKUIT XapaKTep, YaCTOTHI Pe30HAHCA 32~
BHCST OT YIIPYTOCTH KPHUCTAJIA U €I0 MACChI.
OTANYIUTENHBHBIM CBOMCTBOM KBapna cuuTa-
eTCsl pHUCyIuil eMy mbe3oaddexr. IIpsmoit
116e303¢eKT — sIBIIeHIe BOSHUKHOBEHUSI T10-
JIPU3ALUK KPUCTAIUIA IIPH ero AepopMarium.
[Tossipusaiiyist CONPOBOKIAETCS IOSIBIEHIEM
CBA3aHHBIX 3apAIOB HA IIOBEPXHOCTU KBapIia.
ITox o6paTHBIM Nbe303¢ eKTOM MOHUMAET-
¢t echopManust KPUCTAIUIA TIPH IIPUIIOKEHHN
9JIEKTPUUECKOTO 0JIst. TakuM 06pasom, Mbe30-
abdekT obecrednBaeT 3IeKTPOMEXAHIIECKYIO
CBA3b MEXIY MEXaHUYECKUMU KOHe6aHI/I${MI/I
KPHCTaJUIA ¥ BHEIIHEH 3JIeKTPUYECKOI LIEIIb0.

JIro6ast kosebaTebHAsI CUCTEMA MOXKET OBITh
IIpeiCTaBIIeHa AJIEKTPUIECKIM SKBUBAJIEHTOM —
CXeMOM, CoflepKallell KOHAEHCATOPbI, HHAYK-
TUBHOCTHU U PE3UCTOPHIL. DKBHUBaJeHTHAs CXeMa
KBApL[eBOTO Pe30HATOpA [I0Ka3aHa Ha puc. 1.
B mpusenenHoit cxeme CO mpesicTaBiaseT eM-
KOCTb, CO3[]aBaeMYI0 MeTa/UIMIeCKIMU KOH-

TaKTaMU U KBapIleM B KaueCTBe JUAJIeKTPHKA.
Emxocts C1 ABJIsIeTCs 9KBHBAJIEHTOM YIIPYTUX
CBOWICTB, OHa COCTaBIIsIeT eqUHUILI (heMTO(a-
PajI ¥ 3aBUCHUT OT OPHEHTAIIHU CPe3a KBapIeBOI
mwiacTuHel. MaAyKTHBHOCTD L1 — 3TO 3KBH-
BaJICHT MAaCChl, MEHACTCA OT €JUHUI] MUAJLJIN -
reHpH Jio coteH reHpu. Peaucrop R1 orpaxaer
paccesiHue 9Hepruu. Paznnyaior 4acToThI Ia-
PaJIIeTTbHOTO U TIOC/IEIOBATEIbHOTO pe30HaHCa.
YacroTa nocnefoBatebHOro peaoHanca Fs:

Fs = 1/[2n(L1C1)%]. (1)

YacroTa IapauIebHOTO pe3oHaHca (¢ yde-
TOM eMKOCTH HAarpy3KI, pHC. 2):

Fp = Fs[1+C1/(C0+CL)]%. (2)

B moxymeHTaruu 06bIYHO IPUBOIUTCS YaCTO-
Ta APAJUIEJILHOTO PEe30HAHCA U eMKOCTb Harpys-
ku. [TapajutesbHOE BKJIIOYEHHE TONOTHUTEIb-
HOI €eMKOCTH IT03BOJIsIET II0ACTpanBaTh 4acToTy,
IPaBJia, B BeCbMa HE3HAYUTEIIbHBIX IIPeiesIax.

BasxHast XapaKTepHCTHKA Pe30HATOPA — €ro
ITOOPOTHOCTD, KOTOPAsI OLPeesIsIeTCsl OTHOLIIe-
HIeM IT0JIHO 9HEPTUX KoIeGaHuil pe30HaTopa
K [IOTepsIM 9Hepruu 3a nepuoy. Ksapiessle pe-
30HATOPBI UMEIOT TOOPOTHOCTD O MIJLIMOHA
U BBIIIE, 3TO ONPENEIAET TOYHOCTDb 3HAYECHUA
4aCTOTBI TEHEPUPYEMOTO C UX UCIIOIb30BA~
HHeM curHana. s cpaBHeHUs: JOOPOTHOCTD
LC-xoHTYpa He ITpeBbIITaeT HeCKOIbKIX COTEH.

Hapamempuoi pesonamopol
PaccMOTpUM OCHOBHBIE TTApAMETPBI, KOTO-

Ppble HeOOXOIUMO YIUTBIBATH IIPU BEIOOPE Pe3o-

HaTopa. [t yno6CcTBa puBeieM COOTBETCTBY-

IOIII1e AHITIMICKIAE TEPMUHBI.

e Pa6ouas vacrora (Nominal Frequency) —
00OBIYHO yKa3bIBaeTcst B Kuutoreprax (kI)
wu Merarepriax (MI'). [liist kBapiieBoro pe-
30HATOPa OOBIYHO YKA3BIBAIOT HE MEHEE IIATH
3HagaImx nudp.

o Pexxum paboter (Operating Mode) — peso-
HATOP MOYKET UCIOJIB30BATHCSE HA OCHOBHOM
(dyrnamenTanbHOI) Mozie KOIeOaHUI UK
Ha 3-11, 5-1 WK IPYTOii He4eTHON TapPMOHUKE.
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e HauanbHoe oTkIoHeHMe YacToThI (Frequency
Tolerance) — npexcrasusier co60it pas-
HOCTb peaJibHOM U HOMMUHAJILHOM 9aCTOT
mpu +25 °C, BbIpasKeHHYIO B IIPOIIEHTaX MIII
MIUTHOHHBIX TOJLIX, ppm (parts per million).

e Crabunpuocts vactorsl (Frequency
Stability) — o603HagaeT MakCHMaIbHOE H3Me-
HEHUE 9aCTOThI ITPU U3MEHEHUU TEMIIEPATYPbI
ot +25 °C 10 mpenesoB pabodero guama3oHa
TeMIepaTyp. BoipakaeTcst TakoKe B IPOLIEHTAX
wiu ppm. [I71s1 KBapILieBbIX Pe30HATOPOB KUJIO-
repIieBOro AMAa3oHa 9TOT IapaMeTp IacTo
HE YKa3bIBA€TCs, IIOCKOIBKY JIJII HU3KOYACTOT-
HBIX PE€30HATOPOB UCIIOJIb3YETCA BbIPE3 TUIIA
BT, KOTOpBIi XapaKTepuayeTcst mapadomde-
CKOM 3aBUCUMOCTBIO YaCTOTBI OT TEMIIEPATYypPbL
¢ MaxkcuMyMoM BOu3u +25 °C. B aTom cirydae
YaCTO YKa3bIBAIOT TeMIIEPATyPHBI K0 -
IIeHT (IapaMerp mapabossl).

o Crapenue (Aging) — mpencrasiisier o601t U3-
MEHEHUE 9aCTOThI CO BpEMEHEM, O6bI‘IHO BbI-
pakaeTcst B MIJTMOHHBIX J0JI51X (ppm) B TOfI.
OrjeHKa TaHHOTO MapaMeTpa OOBITIHO IIPOH3-
BOJUTCS NP IIOMOLIY OIPEJETIEHUS «yXOIa»
vyacToThl 3a 30 uau 90 gHel ¢ mocaenyoei
9KCIOHEHIIMATBHO OKCTPATIOISIIEH.

o DKBHUBAJICHTHOE IOCIELOBATEIHHOE COMPO-
tusnenue (Equivalent Series Resistance,
ESR) — BesmumHa MMIIelaHCA KPHCTAIA
B pabodeM pexxuMe (Ipu pabodeil 1acToTe).

e Jluamason pabouux temmeparyp (Operating
Temperature) — HManasoH TeMIepaTyp,
B KOTOPOM TapaHTHPYIOTCS BCe ITapaMeTphl
Pe3oHaTOpa, IPeK/e BCero u3MeHeHue pabo-
4Yel 9acTOTBI.

e Temmeparypa xpanenus (Storage Tempera-
ture) — MAIIA30H TEMIIEPATYP, IPU KOTOPOM
BO3MOYKHO JIJIUTENIbHOE XpaHeHue 6e3 yIiepoa
1715 pe3oHaTopa. Paboune xapakTepucTHKU
B 9TOM [MAIa30He He TaPaHTHPOBAHBL.

e Harpysounas emkocts (Load Capacity) —
IIPEICTaBIseT COO0IT OOIIYI0 eMKOCTD, Ha KO-
TOPYIO CJIETyeT HArPY)KaTh Pe30HATOP. YKa3bl-
BaeTCs [UISL PE30HATOPA, B KOTOPOM HCIIOTIB3YeT-
CS1 peKUM TIapaUIeIbHOTO pesoHarca. Ecu em-
KOCTb, YKa3aHHas1 B JOKYMeHTALIIH, He COBIIATAeT
C peaybHOIl, BO3HUKAET CMeIleHIe pabouelt
JacTOTHI, B Psiie CIydaeB Pe30HATOP MOXKET
«He 3aBOIUTECS» WK PabOTaTh HeCTAOIBHO.

o IlynTupyromias emxocts (Shunt Capacity) —
€MKOCTb, CO3/IaBaeMast 0OKIAAKaMH (IIeKTPO-
ILaMI/I) U IpyTUMHU 3JIEMEHTAMU KOHCTPYKIIUU
pesoHaropa.

Tun BeIpe3a Kpucraiia
(mJIsg KBapIIeBBIX Pe30OHATOPOB)

I/IMCCTCH B BI/I,ELy OpI/IeHTaLlI/IH Bpresa OTHO-
CUTEJIbHO KPUCTAIIOrpaudecKux ocei KBapIia.
Hcnonb3yemble TUIIBI BbIpe3a 0003HATAIOTCS
AT, BT, CT u DT. Pasnuunble THIIBI BbIpe3a Xa-
PaKTepU3YIOTCSI Pa3HBIMHE ITbe303JIeKTPUIECKH-
MM U YIPYTMMU KOHCTAHTAMHU, Pa3HBIMU BU-
JaMHU TeMIIEPAaTyPHON 3aBUCUMOCTH 9aCTOTHI.
Hawubosee wacro npumensitorcst tunet AT u BT,
HpI/I 3TOM BTOpOﬁ U3 HUX — [JIs1 KBapL[eBbIX pe-
30HATOPOB KMJIOTEPI[EBOTO INAIIA30HA.
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Tab6nuua 1. Keapuesbie pe3oHaTopb! KUIOTEPLEBOrO AManasoHa
AunanasoH Emkoctb HauanbHas | CtrabunbHocTb | TemneparypHbii Pasmepbl Boicora,
HaHHEROEAEHE vacror, kl'y | Harpysku, n® | TouHocTb, ppm yacTortsl AuanasoH, ‘C | kopnyca, MM MM '
Allﬁ MOHTa)<a B OTBepPCTUA
AB15T
o 1 e 32,768 13 *20 - -20..470 5x1,4 14
AB38T
= 32,768 6-13 *15 - —=20...+70 8,3x3,2 3.2
Ans f THOrO
AB26TRB
i 32,768 6—13 +10 - —40...+ 85 6x1,9 1,9
E—
AB26TRQ
32,768 7-13 +20 - —40...+ 85 5,2x1,45 1,45
ABS05
“. 32,768 9-13 +10 - —40..485 1,6x1 05
ABS07 *10 —40...+85
AR 32,768 6—13 +10 - —40...+125 3,2x1,5 0,9
*10 —55...+125
ABS10
|I| 32,768 7-13 *10 - —40...+85 4,9x1,8 1
ABS25
m _ 30-100 6-13 +10 - —40...+85 8x3,8 25
Tabnuua 2. Ksapuesble pe3oHaTOpPbI MerarepLesoro aanasoHa
il Ei H; Crab Tb | TemneparypHbii Pasmepbi Boicora,
HaumenoBatne vactot, Mly | Harpysku, n® | TouHocTb, ppm | uactotel, ppm | auanason®,’C | kopnyca, MM MM '
Jins MoHTaxa B OTBepCTHs
AB
Cofs ] +10 £10 0..470
| 1-160 10—-32 *10 15 —40..+85 11,5%5 13,5
AB308 +30 +50 0..4+70
= 4-10 10-32 30 50 ~10...+60 8832 32
ABU/ABUS
. _ +10 +3 0..+70
qx\ 6-200 10-32 10 3 —40..+85 1831 8
ABL7M2
12-40 8-33 o e g 6,6x4 14
Ana p THOTO
ABLS
[0 |woees) e i i e naar | a2
ABC2
+20 *15 —10...+60
m 3,5-70 8-33 20 0 a0 Tee 11,8+5,5 2
ABM13
1 N R R A I A
_ _ +10 +10 0..4+70
8-125 6-32 10 +100 —55..4+125 5x3,2 1
ABM7
*10 *15 0..+70
8-50 8-33 +10 +100 —40..+125 6x35 14
_ _ +10 *10 0..+70
10—125 7-18 +50 +£100 —40..+125 3,2x2,5 0,8
AB2
- _ _ *10 £10 0...+50
! 7,3728-110 8-33 i o 5 s 6+3,6 12
ABSM2
_ _ +30 +30 0..+70
m- 3,5-70 10-32 30 330 —40..+85 12,5x4,6 3,7

&3 I'IpuseaeHm AaHHble AN MaKCUManbHOro U MMHWUMasibHOro Ananas3oHoB TemMneparyp.
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Ta6nm.|a 3. KBaleeBble pe3oHaTopbl, MPUMEHSAIOLLUECSA B NPOMbILLIEHHOCTH U aBTO3/IEKTPOHUKE

JAnanasoH EmkocTtb H. Crabi Tb parypHblii | P pbi Beicora,
GEL@EELLE vactor, Mly | Harpysku, n® | TouHocTb, ppm | yactoTel, ppm Auanaao,u': °C | kopnyca, MM MM
ABM10AIG
o +10 +50 —40...+85
12-62,5 10 +10 +50 —40...+105 2,5x2 0,6
= 10 +100 —40..+125
ABMIIAIG +10 +50 —40...+85
18—50 10 +10 +50 —40...+105 2x1,6 0,5
ABM3AIG +30 +50 —40...+85
3 +30 +100 —40...+105
ABMIAIG 20 18 30 100 40, +125 53,2 13
+30 +100 —40...+150
ABM4AAIG
) +30 +50 —40...+85
6—25 18 +30 +100 —40...+105 7x5 1,6
ABMAS 30 *100 —40..+125
ABMBAIG
;w +20 +50 —40...+85
12-54 18 +20 +100 —40...+105 3,2x2,5 0,75
e 20 +100 —40.+125
ABSO07AIG
|I| 32,768 kl'y 6—12,5 +10 - —40...+125 3,2x1,5 0,8
Tabnuua 4. Kepamuueckue pe3oHatopbl
il Crab T | U Berp Temnepatyphbiti | Pasmeps | Beicora,
FEEL G vactot, My | TouHoctb, % | uactotsl, % Oom emkocts, n® | puanasoH,°’C | kopnyca, MM MM ’
Jins MoHTaxa B 0TBepCTUs
AWCR-MD
+0,5 +0,3 — _ -
@. 2-60 05 03 30-80 5-30 25...4+85 9,5x5 55
(|
AWCR-RS
a 6,01—12,5 +0,5 +0,3 25 15 —25...+85 5,5x3 5
Jins NoBEPXHOCTHOTO MOHTaXa
AWSCR-CV
lﬂl H 860 +0,5 +0,3 30—40 5-22 —25...+85 3,7x3,1 1
AWSCR-CW
m’ Lli-' 20-60 +0,5 +0,2 50—60 5-10 —25...+85 2,5x2 1
AWSCR-MGD
-LI-I-I 1,84-8 +0,5 +0,3 30—-100 22-33 —25...+85 7,4x3,4 1,8
AWSCR-MTD
6—60 +0,5 +0,3 30—40 5-22 —25...+85 4,7x4,1 1,2

Pesonaropsnl,
BBIITy CKaeMble KoMmIaHueir Abracon
OCHOBHOII TUII Pe30HATOPOB, BBIITYCKaeMBIX
kommanueit Abracon Corporation, — xBap-
eBble. Pe30HATOPBI TPALUIIMOHHO HeJISATCS
IO [UAIIa30HaM JacTOT. Pa3iudaior pe3oHaTo-
PbI KuytorepieBoro (Tabur. 1) u MerarepueBoro
nuanasoHos (tabi. 2). Beiensior takxe pe3o-
HATOPBI JI IIOBEPXHOCTHOTO MOHTAXa U JJIA
MOHTaXa B otBepcTrst. Kommanust Abracon BbI-
AeIA€T OTACJIBHO I'PYIIITY KBApLEBBIX p€30HA-
TOPOB I IPUMEHEHUA B IIPOMBIIITIEHHOCTU
U B aBTOAJIEKTPOHUKE (Tab1. 3), OTIMIAIOIINX-
Cs1 COOTBETCTBYIOLINM [HAa30HOM pabouux
TeMmmepatyp. Takue pe3oHATOPHI COAEPKAT
B HauMeHoBaHuM codetanue AIG (Automotive
and Industrial Grade). I[TepexpsiBaercs quarma-
30H 9acToT 10 200 MI', framasoHs! paboIux
TeMIIEpaTyp — OT KOMMEPYECKUX [0 BOCHHBIX.
Pe30HAaTOPBI BBIITYCKAIOTCS B CAMbBIX Pa3HO-
00pasHbIX KOPITyCaX, MUHUMAIbHAsl 3aHIMa-
eMas IJIOIIAb COCTABIISIET Iy Th GOJIbIIIe KBa-
mparHoro muwutuMmerpa (cepust ABM13).

Kepamuyeckue pe30HaTOPbI

KpoMme TpaguIOHHBIX KBapIeBBIX pe30Ha-
TOpOB, Kommanus Abracon Corporation usro-
TaBJIMBAET KePAMIIECKIe Pe30HATOPSI (TabiL. 4).
B KepamMuyecKoM pe3oHaTOpe BMECTO KBapIia K-
[OJIb3YETCSl Ibe30KePAMUKA, OTINIAIOIIASICS
HEBBICOKOI CTOMMOCTBIO Y TeXHOJIOTUYHOCTBIO.
COOTBETCTBEHHO, 1 CAMH PE30HATOPBI CTOSIT HETIO-
poro. Kepamurdeckie pe3oHaTOpbI IpeiHa3Hade-
HBI IS CHICTEM, TJI€ BHICOKAsI TOYHOCTD U CTAOMIIb-
HOCTBH 9aCTOThI HE ABJISIFOTCSA KpHTWIHbIMH.

3aknioueHue

B panpHelimeM MBI HafieeMcCs IPOJOJI-
JKATh 3HAKOMCTBO C IIPOAYKIMEN KOMIIAHUU
Abracon Corporation. B nanHoit cTaTbe Ipef-
CTaBJIeHA JINIIb YaCTh Pe30HAaTOpoB Abracon.
JlononuuTenbHY0 HHGOPMALIIIO MOKHO Hail-
TH I10 cChUTKaMm [1, 2].

Jluteparypa
1. www.abracon.com
2. www.efo.ru/doc/Abracon/Abracon.pl?7068

KOMIMOHEHTbI U TEXHOIOTWN « Ne 5 2015



