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BeedeHue

[Mpn ncnonb3oBaHUN NOTYNPOBOAHNKOBBLIX NMPUOBOPOB B 3NEKTPOHHbIX YCTPOMUCTBAX ANs
YHUpMKaLmm nx obos3HayeHns u ctaHgapTu3aumm napaMmeTpoB UCNONb3YHTCA CUCTEMbI YCIOBHbIX
0603Ha4YeHnn. ATa cucteMa knaccuuumpyeT NonynpoBOAHMKOBbLIE NPUOOPBLI MO NX HAa3HAYEHUIO,
OCHOBHbIM (PU3NYECKUM N SNEKTPUYECKUM NapameTpam, KOHCTPYKTUBHO-TEXHOMOMMYECKNM
CBOMCTBaM, BUAY NONyNnpoOBOAHMKOBbLIX MaTepuanoB. Cuctema ycnoBHbIX 0603Ha4YeHUI
OTeYeCTBEHHbIX NOMYNPOBOAHNKOBBLIX NPUBopoB BasmpyeTca Ha rocyaapCTBEHHbIX U OTPACHEBbIX
ctaHaaptax. [epebin TOCT Ha cuctemy 0603Ha4YeHM NoNynNnpPoBoAHMKOBLIX Npubopos MOCT
10862-64 Obin BBeaeH B 1964 roagy. 3atem No Mepe BO3HUKHOBEHWUSA HOBbIX KITaCCUPUKALIMOHHbIX
rpynn npuoopos 6bin nameHeH Ha TOCT 10862-72, a 3atem Ha oTpacneson ctaHgapt OCT
11.336.038-77 n OCT 11.336.919-81 cootBeTcTBeHHO B 1972, 1977, 1981 rogax. Npn aton
MoamdrKaLnn OCHOBHbIE 3rIEMEHTbI LM pOBYKBEHHOIO KOAA CUCTEMbI YCITOBHbLIX 0603Ha4YeHNN
COXpPaHUITNCb. DTa cuctemMa 0bo3HaYeHNN NTOTMYECKN CTPOEHa M NO3BOSISET HapalLimBaTb N0 Mepe
AanbHENLEro pasBnTms aneMmeHTHou 6a3bl.

OcHOBHbIE TEPMUHBI, OnpeaeneHnsa n BykBeHHble 0003HAYEHNS OCHOBHbLIX U CAPaBO4YHbIX
napameTpoB NMonynpoOBOAHNKOBLIX NMPUOOPOB NPUBEAEHDbI B CNeayoLmx roctax:

25529-82 — [Inoabl nonynpoBogHMKOBbIE. TEepMUHbLI, onpeaeneHns n 6ykBeHHble 0603HaYeHUS
napameTpos;

19095-73 — TpaH3ncTopsbl Nonesblie. TepMuHbI, onpeaenieHna n OykBeHHble 0603Ha4YeHUs
napamMeTpos.;

20003-74 — TpaHsucTopbl BunongdpHble. TepMuHbl, onpedeneHuns n 6ykBeHHble 0603HaYeHus
napamMeTpos.;

20332-84 — TupucTopbl. TepMUHbI, onpeaeneHnsa n BykBeHHble 0003Ha4YeHNS NapamMeTpOB.



YcnoeHbie 0603HaYeHUss U Knaccugukauus
ome4YecmeeHHbIX MoJs1yrnpo8o0HUKO8bIX npubopos

Cuctema 0603Ha4€eHN COBPEMEHHbIX
NonynpoBOAHUKOBBLIX AMOO0B, TUPUCTOPOB U
OMTO3MEKTPOHHbLIX NPUOOPOB YCTaHOBIIEHA OTPACIIEBLIM
ctraHgaptom OCT 11 336.919-81 n 6a3supyetca Ha psae
KraccuuKauMoHHbIX MPU3HaKoOB 3Tux npubopos. B
OCHOBY CMCTEeMbl 0603Ha4YeHNN NoNoXeH BYKBEHHO-
LMPPOBOU KO, KOTOPbIAN COCTOUT U3 S 3NIEMEHTOB. ..



[lepsbiUu snemeHm

lepebit anemeHm (bykea unu yugpa) ob6o3Hadaem UCXOOHbIU

ros1yrnpo8oOHUKO8bIU Mamepuarsi, Ha baze Komopoa2o co30aH
ros1yrnpo8ooOHUKo8bIU rnpubop. s npubopos obuweepaxk0aHCcKo20
rMpUMeHEHUS ucrnosib3ytomcs bykebl, aensouuecs Ha4anbHbIMU bykeamu 8
Ha3gaHUuU rosyrnpoeodHuUKa Usu rosyrpo8oo0HUKOB020 coeOUHeHUSA. [ns
rnpubopos crieyuaribHO20 NPUMeEHEHUS eMecmo amux byKe Ucronb3yrmcs

uupebl.

UcxoaHbiu MaTepuan YcnoBHble_0603HaYeHusA
[epmaHum nnun ero coegnHeHus [ nnun 1
KpeMHun nnmn ero coeanHeHus Kwnnn 2

CoeguHeHuns rannua (Hanpumep, apcenug rannus) A uwnu 3
CoeanHeHnsa nuausa (Hanpumep, pocdounag MHANSA) N wnnn 4



Bmopou anemeHm- rnookrnacc rosyrnpo8ooHUKo8bIx rpubopos. ObbIYHO
bykea ebibupaemcs U3 HazeaHus rnpubopa, Kkak repeasi bykea HazeaHUSs

Noaknacc YcnoBHble NMopknacc YcnoBHble
npnoopos 0003Ha4YeHus npudopos 0003Ha4YeHuns
BoinpamutensHble, .D. CTabunnTpoHsbl C
YHUBepCanbHble,
NMNYIbCHbIE AMOAbI
TpaH3ncTopobl BoinpamutensHbie
cTonobI
BmnonspHble

L

TpaH3ncTopbl Nonesbie ﬂ AroRel fagia 5

Bapukansol B CtabunmsaTopbl TOKa K

TupucTopbl ANOAHbIE H CBEpXBbICOKOYACTOTHbLIE A

anoabl

TupucTtopbl TpMoaHbIE y N3nyvaowme O3 J-I
npuodopbl

TyHHenbHble Anoabl |/| OnTonapsl O




Tpemuu asieMeHm.

Tpemuu anemeHm (yugbpa) 8 0603Ha4eHUU Mos1yrnPoO8OOHUKO8bIX

npubopos, orpederiiem O0CHO8HbIe YYHKUUOHarIbHbIE
803MOXXHOCMU ripubopa. Y pasnu4HbiX nooknaccos rnpubopos
Hauboriee xapakKmepHbIe 3KCraymauyuoHHbIE rnapamempsbsi
(pyHKUUOHarIbHbIE 803MOXXHOCMU) pasruyHsbl. s mpaH3ucmopos
— amo paboyasi Yacmoma u pacceugaemas MOUWHOCMb, OJ1s
8bIrNpPsAMUMeErbHbIX OU0008 - MaKcuMarbHOe 3Ha4eHuUe rnpsiMo2o
moka, 0s19 cmabunumpoHo8 — HaripsXxeHue cmabursusauyuu u
pacceusaemasi MOWHOCMb, 0519 MupuUCMopo8 — 3Ha4eHUe moka 8
OMKPbLIMOM COCMOSIHUU.



Hemeepmbiu 3sieMeHm.

UeTtBepTbint anemMeHT (2 nubo 3 undpobl)
O3Ha4aeT NopsaaKoBbI HOMEP TEXHOJTIOMMYEeCKOW
pa3padoTkm n nameHsietcs ot 01 go 999.



MNameiu anemeHm.

[1aTbin aniemeHT (byKkBa) B OYKBEHHO-LMPPOBOM KOAE
CUCTEMbI YCITOBHbIX 0603Ha4YeHN YKa3bIiBAET
pa3bpakoBKy Mo OTAENbLHbLIM NapamMmeTpam Npmbopos.,
N3roTOBMIEHHbLIX B €eAUHON TexHornorun. [ng
0003Ha4YeHNA NCNOMNb3YHTCA 3arfaBHble OYKBbI PYCCKOro
andgasuta ot A o A, kpome 3, O, Y, bl, WL, L, A,
CXOXUX MO HanucaHuio ¢ umdpamu.



YcrnoeHble 0603HaYeHUs1 U Kiaccugukauyusi
3apyb6exHbIX NoJayrnpo8oOHUKOBLIX Npubopoe

3a pybexXom CyLLECTBYIOT pasfiniHble CUCTEMbl 0603HaYEHUN NONYNPOBOAHUKOBbLIX
npubopos. Hanbonee pacnpocTpaHeHHoOM aBnseTcsa cucrema obo3HayveHnn JEDEC,
npuHsaTas 06 beaUHEHHbBIM TEXHUYECKMM COBETOM MO 3NEeKTPOHHbIM npnbopam CLLUA.
[Mo aTon cucteme npudopbl 0003Ha4aTCA MHOEKCOM (KOOOM, MapKUPOBKOW), B
KOTOPOM rnepsas umpa CoOoTBETCTBYET YMChy p-n nepexonos: 1 — amon, 2 —
TpaH3ucTop, 3 — TeTpoa (Tnpuctop). 3a umdgpon cnegyet 6yksa N 1 cepuUnHbIN
HOMep, KOTOPbIN PErMCTPUPYETCA accoumnaumnen npeanpusaTnim dneKTpoHHOM
npomblwnieHHocTn (EIA). 3a HOMepoM MOryT CTOATb Of4HA UK HECKONBLKO BYKB,
yKasblBaloLWKMX Ha pa3dmneky NprubopoB 04HOro TMna Ha TMNOHOMUHAarbI No
pasnnyHbIM NapamMeTpam uUnun xapakrepmuctmkam. OgHako umgpbl CEPUNHOIO HoMepa
He onpeaensoT TUN UCXOQHOro MaTtepuarna, YacToTHbIM gMana3oH, MOLHOCTb
pacceaHust nnm obnactb NPUMEHEHUS.

B EBpone ncnonb3yercs cuctema, no KOTopon o603Ha4eHUst NoNynpPOBOAHNUKOBBLIM
npubopam npuceamnBatoTcs opraHmsaumen Association International Pro Electron. o
aTON cucTeme npunbopsl anst 6uIToBOM annapaTypbl LUMPOKOro NPUMEHEHUS
ob6o3HavatoTca AByMst BykBamun 1 Tpemst undpamn. Tak, y npubopoB LLNMPOKOro
NpUMEHEHNS nocne AByx OYKB CTOUT TpeX3HaudHbIW nopsiakoBbii Homep ot 100 go
999. Y npnbopos, NpuMeHsIEMbIX B MPOMbILLIIEHHOM U cneunanbHOW annaparype,
TPETUN 3HaK — BykBa (OyKBbI UCNOMb3YOTCA B 06bpaTHOM andasuTHOM nopsaake: Z, Y,
X 1 T.4.), 33 KOTOpown cneayet nopsiakosbii Homep ot 10 go 99.



B cucmeme Pro Electron

MPUHSMbI credyrouiue
yCJZ1I08HbLIE 0603HaAYEHUSI:



[lepebiU 3/71€MEHM.

[lepBbIn anemMeHT (bykBa) 0603HAYaET UCXOOHbLIN MONYNPOBOAHMKOBbLIN
Matepwuar, Ha 6ase KOToOporo cosgaH noslynpoBogHUKOBLIWM NpMBOopP.
Mcnonb3ytoTcsa 4 natuHckue byksebl A, B, C n D, B cooTBeTCTBMI C BUOOM
nonynpoBoAgHUKA UM NONYNPOBOAHMKOBOIO COEANHEHUS.

McxoaHbIi MaTepuan LlLinpnHa 3anpeweHHon | YcnoBHbIE
30HbI, 3B ob603HavyeHuUs
[epmaHumn 0,6...1 A
KpemHumn 1...1,3 B
ApceHna rannus 6ornee 1,3 &
AHTUMOHUA NHONA meHee 1,6 D




Bmopou anemeHm (bykea) o6o3Hadaem rookKrnacc
r10J1yrpo8o0HUKO8bIX rpubopos.

Tpemuu anemeHm (undpa nnmn dykea) obosHavaeT B OYKBEHHO-
LMppoBOM KOAE NOMNYNPOBOAHUKOBLIE NPMOOPLI, NpeaHa3Ha4YeHHbIe
ansa annapartypbl oouwerpaxgaHckoro npumMmeHeHuns (uudpa) mnm
ansa annapartypbl cneunanbHOro npumMeHeHnsa (dbykea). B kadecTtse
OyKBbI B NOCrie4HEM Crlyvyae NCMNOoSb3yTCA 3arfiaBHble NaTUHCKue
OykBbl, pacxogyemble B obpaTHoM nopsigke Z, Y, X 1 T.0.

Hemeepmsbiu anemeHnm (2 undpbl) 03Ha4YaeT NOPALKOBbLIN HOMEP
TexXHonorndeckon paspadoTtkn n nameHsaetcs ot 01 oo 99.
Hanpumep, BTX10-200 - 310 KpeMHUeEBbLIW YnpaBnsgeMbIn

BbINPAMUTESb (TUPUCTOP) crneunaribHoro HazHadeHus1 ¢
pernctpaunmoHHsiM Homepom 10 n HanpsxxeHnem 200 B.




cmaHdapm JIS-C-7012

Cuctema ctaHOapTHbIX 0603Ha4YeHun, paspaboTtaHHas B AnoHun (ctaHgapT
JIS-C-7012, npnHaTtein accounaumen EIAJ-Electronic Industries Association of Japan)
NO3BOSISIET ONPEAEnnTb Kracc nonynpoBoaAHNUKOBOro npubopa (guog unu
TPaH3MUCTOP), ero Ha3HadYeHne, TMMN NPOBOANUMOCTU NONynpoBoaHuKa. Bug
NoSTyNnPOBOAHMKOBOIO MaTepuana B SSMOHCKON CUCTEME He OTpakaeTcs.

YcnoBHoe 0603Ha4YeHne nonynpoBOAHUKOBBLIX Npudopos no ctaHgapty JIS-C-7012
COCTOUT U3 NATW SrIEMEHTOB.

MNMepBbin anemMeHT. [NepBbi anemMeHT (undpa) obosHavaeT TMn NonynpoBOAHNUKOBOIO
npubopa. Ncnonbaytotca 3 undpsl (0, 1, 2 n 3) B COOTBETCTBUM C TUMOM npubopa.

BTopowu anemeHT. Bropon anemeHT 0603HayaeTcsa OykBoM S 1 yKkasblBaeT Ha TO, YTO
OaHHbIA Nprbop ABNSETCA NONynpoBOAHUKOBLIM. BykBa S UCMoNb3yeTcs Kak
HadanbHasa OykBa OT crnioBa Semiconductor.

TpeTtnn anemeHT. TpeTun anemeHT (bykBa) o603Ha4YaeT nogknacc
NoNynpoBOAHMKOBBLIX NpmMbopoB. Huxke B Tabnuue npueeneHbl 6yKBbl, UCNOSMb3yEMbIE
Ana o603Ha4YeHnsa NoaKnaccos

YeTBepTbiN aneMeHT. Yemeepmnil sriemeHm 06o3Ha4yaeT permctpaumoHHbIn HOMepP
TEXHONOrM4yecKkom pas3paboTkm n Ha4YMHaeTcsa ¢ Yncna 11.

MNAaTbin anemMeHT. [1ambil srnemeHm oTpaxaet mogudukauuto paspabotkn (A mn B —
nepBasi n BTopass moandukaums).



JEDEC

Cuctema obosHayeHnin JEDEC (Joint Electron Device Engineering Council), npuHaTa
00beANHEHHBLIM TEXHUYECKMM COBETOM MO 3MeKTPOHHLIM npmnbopam CLUA. [No aTon
cucteme npmbopbl 0003HaAYaTCA MHOEKCOM (KOAOM, MapKUPOBKOW), B KOTOPOM:

MNMepBbin anemMeHT. [epBLi aneMeHT (Undopa) obo3HavaeT YMCo p-n Nepexonos.
Ncnonb3aytotes 4 umdpsl (1, 2, 3 n 4) B COOTBETCTBUM C TUNOM Npubopa:

1 — ounopa, 2 — TpaH3ucTop, 3 — TMpucTop, 4 — onTonapa.
BTopou anemMeHT. BTopon anemeHT coctonT 13 OykBbl N 1 cepuiHOro HomMepa,
KOTOPbIA PErMCTPUPYETCS accounaumnen npeanpusTmn afIeKTPOHHOM

npombiwneHHocTn (EIA). Lndpbl cepmnHoro Homepa He onpeaenstoT TUM MCXOL4HOro
Martepuana, 4YacTOTHbIM AnanasoH, MOLLHOCTb paccesHna n obnacTtb NPUMEHEHNS.

TpeTni anemMeHT. TpeTUI SNEMEHT - OAHA UM HECKONbKO OYKB, yKa3bIBaloT Ha
pa3bnBKy NpMOOPOB OAHOrO TUNa Ha TUNOHOMMHANMbI MO Pa3NUYHbIM
XapaKkTepUCTUKaM.

®drpma-n3rotoBmTEmNb, MPUBOPbLI KOTOPOK MO CBOMM NapamMeTpam NogobHbl Npudopam,
3aperectpupoBaHHbIM EIA, MOXET npeactasnsaTb cBou Npnbopbl ¢ 0603HAYEHNEM,
npuHATLIM No cucteme JEDEC.

[Mpumep: 2N2221A, 2N904.




paghuyeckue ob603Ha"YeHUSsI U
cmaHoapmabl

B mexHu4eckou OoKyMeHmauuu u
crieyuarnbHou numepamype
MPUMEHSIFOMCS YCI108HbIE e2paghuyecKue
0b603Ha4YeHUS oy rnpo8oOHUKO8bIX
npubopos e coomeemcmeauu ¢ [OCT
2.730-73 « Obo3Ha4YeHUs yCI08HbIE,
epaguyeckue 8 cxemax. [lpubopsbi
10/1Yr1P08OOHUKO8bIE ».
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OunoaHbIN TUPUCTOP




TpuoaHbIn, 3anmpaembii B 06paTHOM

HalpaBJ1€EHUN, BbIKITKOYaEMbIN, C yrnpaeJjiieHnem 1o

Katony AHony




YcnoeHblie 0603Ha4YeHUs 3sieKmpudYeckKux napamempoes
U cpasHuUmMesibHbIe cripacdoyYHbie OaHHbLIe
nosiynpoeoOHUKO8bLIX Npubopos

[nga nonynpoBOAHMKOBLIX NPUOOPOB onpeaeneHbl U CTaH4apTU30BaHbI
3Ha4YeHUs1 OCHOBHbIX 3MIEKTPUYECKNX NAapaMETPOB N NpeaeribHbIe
9KCNyTauMOHHbIE XapaKTEPUCTUKK, KOTOPbIE NPUBOASATCS B CrIpaBOYHMKaX.
K Takum napameTpam OTHOCATCA: HanpsixeHne (Hanpumep, Unp —
NOCTOAAHHOE NPSIMOE HanpsPKeHne avoaa), Tok (Hanpumep, IcT, max —
MaKcMMarbHO AOMYyCTUMBIMA TOK B CTabunusaumm CTa6I/IJ'II/ITpOHa MOLLIHOCTb
(Hanpumep, PBbIX — BbIXO4HAs MOLLHOCTb BUMNOMISIPHOrO TpaH3ncTopa),
conpoTueneHne (Hanpumep, rand — anddepeHumnanbLHOE CoOnPoTUBIIEHME
avoaa), eMKoCTb (Hanpumep, CKk — eMKOCTb KOSNEKTOPHOro rnepexoaa),
BpeMS 1 YacToTa (Hanpumep, tBoc, obp - Bpemsi obpaTHOro
BOCCTaHOBJIEHNA TUPUCTOPA, ,u,mou,a) Temneparypa (Hanpumep, Tmax -
MakcMMarbHasi TeMmneparypa okpyxatoLwen cpeasbl). Yncno 3aHadeHnn
OCHOBHbIX 3NEKTPUYECKUX NapaMeTPOB UCHUCIISIETCA COTHAMW, NpU4eM Ang
KaXxgoro rnogknacca nonynpoBOAHMKOBBLIX MPUOOPOB 3TN NapameTpbl OyayT
PasnNUYHbIMMU.

B cnpaBoYHbIX M3AaHUAX NPUBOASATCH 3HAYEHNSA OCHOBHbIX ANEKTPUYECKNX
napamMeTpOoB 1 NpeaenbHble 3KCNNYTaLNOHHbIE XapaKTEPUCTUKN
NonynpoBOAHMKOBLIX NpubopoB. Hke B KayecTse npumMmepa npueeaeHsbi
STV OaHHblEe AN TUMWYHBIX NPEeACcTaBUTENEN Pa3NUYHbIX TUMOB NPMOOPOB.



NMpumepbl 0603HAYEHUA HEKOTOPbIX TPAH3UCTOPOB:

KT604A - kpemMHuneBbIn O1MNonspHbIN, CpeaHEN MOLLHOCTU, HA3KOYACTOTHbLIW, HOMEP
pa3paboTtku 04, rpynna A

2T920 - KpeMHUEBbLIM BUNOMSAPHLIN, OOSbLLION MOLLHOCTMU, BbICOKOYACTOTHbIN, HOMEP
pa3paboTtku 37, rpynna A

2N C202A-2 - Habop ManoMOLLHbIX KPEMHUEBBLIX NONEBbLIX TPAH3UCTOPOB CPpeaHEN
4YacToTbl, HOMep pa3pabotkm 02, rpynna A, 6eckopnyCHbIn, C rMbKMMK BbIBOAAMU Ha
KpucTtannogepxarerne.

2[1921A - KpeMHneBbIN MNYSTbCHBIN AMoL C 3PFEKTUBHBIM BPEMEHEM XN3HU
HEOCHOBHbLIX HOCUTENEN 3apsiga meHee 1HC, HoMep pa3paboTtku 21, rpynna A
3U203I" - apceHngoranniMeBbit TYHHENbHbIN reHepaToOPHbIN ANo4, HOMEP
paspaboTtku 3, rpynna

A0103b - apceHngorannueBbiv N3ny4vatowmn gmon nHppakpacHoro guanasoHa,
HoMep pa3paboTku 3, rpynna b.



OcHoBHble OCThbl:

FOCT 15133-77 lNpnbopsbl NonynpoBoAHUKOBbIE. TEPMUHBLI 1 OnpeaeneHns
OCT 11 336,919 -81 lNpunbopsbl nonynpoBogHNKoBble. CUcTteMa YyCrOBHbIX
0003Ha4YeHuNn.

FOCT 2,730-73 O6o3Ha4eHns ycnoBHble rpaduyeckme B cxemax. [pmnbopsl
NoSTyrnpoOBOAHNKOBbIE

FOCT 18472-82 Npnbopsl nonynpoBogHNKoBble. OCHOBHbIE pa3Mepb!
FOCT 20003-74 TpaH3nctopbl bUnonspHble. TepMUHbI, onpeaeneHuns n
OykBEHHble 0603Ha4YeHNA NapameTpPOoB.

FOCT 19095 - 73 TpaH3ucTopbl nonesblie. TepMUHbI, ornpeaeneHns n
BbyKkBEHHble 0603Ha4YeHNA NapamMeTPOB.

FOCT 23448 - 79 lNpnbopbl NonynpoBOAHMKOBLIE NH(PaKPACHbLIE
nanyyarowme. OCHOBHbIE pa3Mepsbl.

FOCT 25529-82 [lnoabl nonynpoBOAHUKOBLIE. TEPMUHBI, OnpeaeneHus un
OykBEHHble 0603Ha4YeHNA NapaMeTPOB.



