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BeedeHue

[Mpy ncnonb3oBaHUN NONYNPOBOAHNKOBBLIX NPUOOPOB B 9NEKTPOHHbLIX YCTPOMCTBAX ANs
YHUpMKaLmMmM nx o603Ha4yeHns u ctaHgapTu3aumm napaMmeTpoB UCNONb3YHTCA CUCTEMbI YCIOBHbIX
0603Ha4YeHnn. ATa cnctemMa knaccuuumpyeT NonynpoBOAHMKOBLIE NPUOOPBLI MO X HAa3HaYEHUIO,
OCHOBHbIM (PU3NYECKUM N ANEKTPUYECKNUM NapameTpam, KOHCTPYKTUBHO-TEXHOOMMYECKNM
CBOMCTBaM, BUAY NONynpoBOAHMKOBbLIX MaTepuanoB. Cuctema ycnoBHbIx 0603Ha4YeHUI
OTeYeCTBEHHbIX NONYNPOBOAHUNKOBBLIX NpNbopoB BasmpyeTcs Ha rocyaapCTBEHHbIX U OTPaCHEBbIX
ctaHgaptax. [epebint TOCT Ha cnuctemy 0603Ha4YeHM NONYyNPOBOAHMKOBLIX Npubopos MOCT
10862-64 6bin BBeaeH B 1964 rogy. 3aTtemM no mepe BO3HUKHOBEHWNSA HOBbIX KIlaCCUMUKALMOHHBIX
rpynn npuoopos 6bin nameHeH Ha FTOCT 10862-72, a 3atem Ha oTpacneson ctaHaapt OCT
11.336.038-77 n OCT 11.336.919-81 cootBeTcTBEHHO B 1972, 1977, 1981 rogax. [pn aton
mMoamdmKaunum OCHOBHbIE 3riEMEHTbI LM pOoOyKBEHHOIO KOAAa CUCTEMbI YCITOBHbLIX 0603Ha4YeHNN
COXpPaHUITUCb. DTa cuctemMa 0bo3HaYEeHNN NTOrMYECKN CTPOEHa M NO3BOSISET HapalLimMBaTb MO Mepe
AanbHENLLEro pasBnTuUs arneMeHTHou 6asbl.

OcHOBHbIE TEPMUHBI, onpeaeneHnsa n BykBeHHble 0003HAYEHNS OCHOBHbLIX U CAPaBO4YHbIX
napameTpoB MonynpOBOAHNKOBLIX NMPUOOPOB NPUBEAEHbI B CNeayoLmx rocTax:

25529-82 — [lnoabl nonynpoBogHMKOBbIE. TepMUHbI, onpegeneHns n 6ykBeHHble 0603HaYeHUS
napameTpos;

19095-73 — TpaH3ucTopsbl nonesblie. TepMuHbI, onpeaeneHna n OykBeHHble 00603Ha4YeHUs
napamMeTpoB.;

20003-74 — TpaHsuctopbl bunongdpHble. TepMuHbl, onpeaeneHns n BykBeHHble 0603HaYeHus
napamMeTpoB.;

20332-84 — TupucTopbl. TepMUHBbI, onpegeneHnsa n BykBeHHble 0003Ha4YEHUS NapamMeTpOB.



YcnoeHblie 0603HaYeHUs U Krinaccugukauus
omeYecmeeHHbIX MoJs1yrnpPo8odHUKO8bLIX nMpubopos

Cucrtema 0603Ha4Y€HUN COBPEMEHHbIX
NonynpoBOAHUKOBbLIX AMOO0B, TUPUCTOPOB U
OMTO3MEKTPOHHbLIX MPUOOPOB YCTAaHOBIIEHA OTPACIIEBLIM
ctraHgaptom OCT 11 336.919-81 n 6a3upyeTtca Ha psae
KraccuukaumMoHHbIX MPU3HaKoB 3Tnx npubopos. B
OCHOBY CMCTEMbl 0603Ha4YeHUN NONoXeH BYKBEHHO-
LMPPOBON KO, KOTOPbIA COCTOUT U3 S 3NIEMEHTOB. ..



[lepsbiUu snemeHm

[epebit anemeHm (bykea unu yugpa) ob6o3Hadaem UCXOOHbIU

ros1yrnpo8ooOHUKO8bIU Mamepuars, Ha baze Komopo2o co30aH
rosyrnpo8oOHuUKosbIU rnpubop. s npubopos obuwezpaxk0aHCcKo20
MPUMEHEHUS Ucrosib3ytomcsi bykebl, aensouuecs HadanbHbIMU bykeamu 8
Ha3gaHuU r1osyrnpoeooHUKa Usiu rnosiyrpo8o0HUKOB020 cOeOUHeHUSA. [
npubopos crieyuaribHO20 NPUMeHeHUs eMecmo amux byke ucronb3yrmcs

uugpebI.

UcxoaHbiu MaTepuan YcnoBHble_0603HaYeHus
[epmaHum nnun ero coegnHeHus [ unun 1
KpemMHun nnun ero coeanHeHus Kwnnn 2

CoegunHeHns rannua (Hanpumep, apceHug rannus) A wnu 3
CoeanHeHnsa nugusa (Hanpumep, dpocdunag NHANS) N wnmn 4



Bmopou anemeHm- rnookracc rnosyrnpo8o0HUKo8bIX rpubopos. ObbIYHO
bykea eblbupaemcs U3 HazeaHus rpubopa, Kkak repeasi bykea Ha3eaHUSs

NMopknacc YcnoBHble Nopknacc YcnoBHble
npndopos 0003Ha4YeHusn npuoopos 0003Ha4YeHuns
BoinpamutensHble, D: CTabunuTpoHbl C
YHUBepCcanbHble,
MMMNYbCHbIE OMOAbI
TpaH3ucTopbl BoinpsMuTenesHble
CTONObI
ounonsapHble

L
TpaH3ncTopbI MosieBbIe ﬂ FrAgAROEaHHa 5
Bapukansl B Ctabunusatopbl TOKa K
TupucTopbl AnoaHble H CBEepXBbICOKOYACTOTHbIE A
avnoabl
Tupuctopbl TpUogHbIE y N3nyyarowme O3 J-I
npubopsl
TyHHEnNbHbIE ANOabI I/l OnTonapebl O




Tpemutu asieMeHm.

Tpemuu anemeHm (yugbpa) 8 0603Ha4eHUU Mos1YrNPO8OOHUKO8bIX

rnpubopos, orpederiiem 0CHO8HbIE YYHKUUOHalIbHbIE
803MOXXHOCMU ripubopa. Y pasnu4yHbix nookrnaccos rnpubopos
Hauboriee xapakKmepHbIe 3KCrlymayuoHHbIE rnapamempsbs|
(pyHKUUOHarIbHbIE 803MOXHOCMU) pasruyHsbl. [ mpaH3ucmopos
— amo paboyasi yacmoma u pacceusaemasi MOUWHocmb, 0ris
8bINpPSAMUMErbHbIX OU0008 - MaKcuMaribHOe 3Ha4eHue rnpsiMo2o
moka, 0s19 cmaburnumpoHo8 — Harlps>xeHue cmaburnu3auuu u
pacceusaemasi MOWHOCMb, 051 MUpPUCMOpPO8 — 3Ha4EHUE mMoKa 8
OMKPbLIMOM COCMOSIHUU.



Hemeepmbiu 3sieMeHm.

UeTtBepThbi anemMeHT (2 nubo 3 undpeobl)
O3Ha4vaeT nopsaaKoBbIM HOMEP TEXHOTOTMYECKOW
pa3paboTkm n nameHsetcs ot 01 go 999.



lNasmeiu anemeHm.

[1aTbin anemeHT (bykBa) B OYyKBEHHO-LMPPOBOM KOOE
CUCTEMbI YCITOBHbIX 0003HAYEHNN YKa3blBaET
pa3bpakoBKy Mo OTAeNbLHbIM NapamMmeTpam nNpmbopos.,
N3roTOBMIEHHbIX B eAUHON TexHorormn. [ng
0003Ha4YeHMA NCNONb3YHTCA 3arfaBHble BYKBbI PYCCKOIo
andasuta ot A go A, kpome 3, O, Y, bl, LWL, L, A,
CXOXUX MO HanucaHuio ¢ umdpamu.



YcrnoeHble 0603HayYeHUs1 U Kiiaccughukauust
3apyb6eXXHbIX NoJaynpoeoOHUKO8LIX Npubopoe

3a pybexxoM CyLLECTBYHOT pasfiniHble CUCTEMbl 0603HaYEHUW NONYNPOBOAHUKOBbLIX
npnbopos. Hanbonee pacnpocTpaHeHHOM aBnseTcsa cuctema obo3HaveHnn JEDEC,
npuHsATas 06beaMHEHHbIM TEXHUYECKMM COBETOM MO 3MeKTPOHHbIM npnbopam CLLA.
Mo aTon cucteme npudopbl 0003HaYaTCA NHOEKCOM (KOOOM, MapKUPOBKOW), B
KOTOPOM nepsas umpa COOTBETCTBYET YMChy p-n nepexonos: 1 — gmon, 2 —
TpaH3ucTop, 3 — TeTpoa (Tupuctop). 3a umdgpon cnegyet 6yksa N 1 cepuUnHbIN
HOMep, KOTOPbIN PEMMCTPUPYETCA accoumnaumnen npeanpuaTnim dNeKTPoHHOM
npomblwneHHocTn (EIA). 3a HoMepom MOryT CTOATb OfHA Ui HECKONLKO OYyKB,
yKasblBaoLWMX Ha pa3dmneBky NnpmubopoB 04HOro Tuna Ha TMNOHOMUHAarbI NO
pasnn4HbIM NapamMeTpam Unn xapakrepuctmkam. OgHako LmMgpbl CEPUNHOrO HoMepa
He onpeaensT TUN UCXOQHOro MaTtepuarna, YacToTHbIM guanasoH, MOLLHOCTb
pacceaHus nnm obnactb NPUMEHEHUS.

B EBpone ncnonb3yercs cuctema, no KOTopon o603Ha4eHnsi NoNynpoBOAHNUKOBbLIM
npubopam npuceamneatoTcs opraHmsaumen Association International Pro Electron. Mo
3TON cucTeme npunbopsl anst 6eIToBOM annapaTypbl LUMPOKOro NPUMEHEHUS
ob603HavatoTcs AByMs BykBaMun 1 Tpems undpamn. Tak, y npubopoB LLUNPOKOro
NpUMEHEHUS nocne AByx OYKB CTOUT Tpex3HadHbIWM nopsakoBbii Homep ot 100 oo
999. Y npnbopos., NpuMeHsIEMbIX B MPOMBbILLUIIEHHOM U cneunanbHOW annaparype,
TpeTnn 3Hak — Bykea (OykBbl MCNOMb3YOTCA B 0bpaTHOM andaBuTHOM nopsake: Z, Y,
X 1 T.4.), 33 KOTOpown crneayeT nopsiakosbii Homep ot 10 go 99.



B cucmeme Pro Electron

NPUHSIMbI credyrouiue
yCJ/108HbLIE 0603HaAYEHUSI:



[lepebiU 3/1eMEeHM.

[lepBbIn anemeHT (bykBa) 00603HAYaET UCXOOHbLIN MONYNPOBOAHMKOBLIN
Matepwuar, Ha 6ase KOTOpOro cosgaH rnoslynpoBOAHUKOBLIW NPMBOopP.
Ncnonb3ytoTcsa 4 natuHckue bykebl A, B, C n D, B cooTBeTCTBMI C BUOOM
NonynpoBOAHMKA UITN NONYNPOBOAHMKOBOIO COEANHEHUA.

McxoaHbIi MaTepuarn LlLinpunHa 3anpeweHHon | YCnoBHbLIE
30HbI, 3B ob6o03HavYeHuUs
[epmaHumn 0,6...1 A
KpemHumn 11,3 B
ApceHung rannus 6ornee 1,3 C
AHTUMOHUA NHONA meHee 1,6 D




Bmopou anemeHm (bykea) o6o3Hadaem rookKnacc
r10J1yrpo80OHUKO8bLIX rpubopos.

Tpemuu anemeHm (undpa nnn dykea) obosHavyaeT B OyKBEHHO-
LMdpoBOM KoAde NonynpoBOAHNKOBLIE MPUOOPLI, NpeaHa3Ha4YeHHbIE
ansa annapartypbl oduwerpaxagaHcKkoro npumMmeHeHuns (uudpa) nnm
ansa annapartypbl cneunanbHOro npumMeHeHusa (bykesa). B kadecTtse
OyKkBbI B MOCeQHEM ClnyYae UCMonb3yTCA 3arfiaBHble NaTUHCKne
OykBbI, pacxogyemble B obpaTHoM nopsigke Z, Y, X 1 T.n.

Hemeepmabit anemeHm (2 undpbl) 03Ha4YaeT NOPAOKOBbIN HOMEP
TeXHonorn4yeckon paspadotkn n nameHdaetcs ot 01 go 99.
Hanpumep, BTX10-200 - 310 KpeMHMEBbLIW YNpaBnsgeMbin

BbINPAMUTESb (TUPUCTOP) crieunasribHOro HasHa4deHus1 ¢
pernctpaunmoHHbiM HomepoM 10 n HanpsxxeHuem 200 B.




cmaHdapm JIS-C-7012

Cuctema ctaHAapTHbIX 0603Ha4YeHun, paspaboTtaHHas B AnoHun (ctaHgapT
JIS-C-7012, npunHaTteim accoumaumen EIAJ-Electronic Industries Association of Japan)
NO3BOSISAET ONPEAEnnUTb Kriacc nonynpoBoaAHNUKOBOro npmubopa (guoa unu
TPaH3MUCTOP), ero Ha3HadYeHne, TMMN NPOBOANUMOCTUM NONYNPOBOAHMKA. Bug
NoSyNnPOBOAHMKOBOIO MaTepmana B SIMOHCKOWN CUCTEME He OTpaXkaeTcs.

YcnoBHoe 0603Ha4YeHmne nonynpoBOAHUKOBBLIX Npubopos rno ctaHgapty JIS-C-7012
COCTOUT 13 NATU ANIEMEHTOB.

lNMepBbiN anemMeHT. [1epBbi aneMeHT (Undpa) obosHavaeT TMn NoNynpoBOAHNKOBOIO
npubopa. Ncnonbaytotea 3 undpsl (0, 1, 2 n 3) B COOTBETCTBUM C TUMOM npubopa.

BTtopow anemeHT. Bropon anemeHT 0603Ha4yaeTcsa OykBoM S 1 yKkasblBaeT Ha TO, YTO
AaHHbI NPprOop ABNSETCA NONynpoBOAHUKOBLIM. BykBa S MCMONb3yeTcs Kak
HadanbHas OykBa OT crnioBa Semiconductor.

TpeTtnn anemeHT. TpeTun anemeHT (bykBa) o603Ha4YaeT nogknacc
NoNynpoBOAHMKOBLIX NpnbopoB. Hke B Tabnuue npuBeaeHbl 6ykBbl, UCNOMb3YyEMbIE
Ana obo3Ha4YeHusa NogKnaccos

YeTBepTbin aneMeHT. Yemeepmnil sriemeHm 0603Ha4YaeT permcTpaumoHHbIn HOMep
TEXHONOrM4yecKkom paspaboTkm u Ha4YnMHaeTcsa ¢ Yncna 11.

MNaTbin anemMeHT. [1ambiU sriemeHm oTpaxaeT mogmdukauuo paspadbotkn (A B —
nepBasi n BTopast Mmoandukaums).



JEDEC

Cucrtema obosHaveHuit JEDEC (Joint Electron Device Engineering Council), npuHsita
00beANHEHHBLIM TEXHMYECKMM COBETOM MO 3MEKTPOHHLIM npubopam CLUA. o aton
cucteme npmbopbl 0603HaAYaOTCA MHOEKCOM (KOAOM, MapKUPOBKOW), B KOTOPOM:

MepBbin anemMeHT. [lepBLin aneMeHT (Undopa) obo3HavYaeT YMCIo p-n NepPEXoaos.
Ncnonb3ytotesa 4 umdpsl (1, 2, 3 n 4) B COOTBETCTBUM C TUNOM nNpubopa:

1 — guoga, 2 — TpaH3ucTop, 3 — TUpUCTop, 4 — onTonapa.
BTopou anemMeHT. BTopon anemeHT coctonT 13 OykBbl N 1 cepuiHOro Homepa,
KOTOPbIN PErMCTPUPYETCS accounaumnen npeanpusTmm arieKTPOHHOM

npombiwneHHocTn (EIA). Lndpbl cepminHoro Homepa He onpeaenstoT TUM MCXOL4HOTro
Marepuana, 4YacTOTHbIN Ananas3oH, MOLLHOCTb paccesHna n obnacTtb NPUMEHEHNS.

TpeTun anemMeHT. TPETUI SNIEMEHT - OAHA UM HECKOMNbKO OYKB, yKa3bIBalOT Ha
pa3buBKy NpMbOpPOB OAHOro TUNa Ha TUNOHOMMUHANMbI MO Pa3NIUYHbIM
XapaKkTepUCTUKaM.

drpma-n3rotoBuTENDb, MPUOOPBLI KOTOPOK MO CBOMM NapamMeTpam NogobHbl Npudopam,
3aperecTpupoBaHHbIM EIA, MOXeT npeactasnsaTb cBou Npubopbl C 0603HA4YEHNEM,
npuHATLIM No cucteme JEDEC.

[Mpumep: 2N2221A, 2N904.




paghuyeckue ob6o03Ha"YeHUSsI U
cmaHoapmabl

B mexHu4yeckou 0oKyMeHmauuu u
creyuarnbHou numepamype
MPUMEHSIFOMCS YCr108HbIE epaguyecKue
0b603Ha4YeHUS rosynpo8oOHUKO8bIX
npubopos 8 coomseemcmeauu ¢ [OCT
2.730-73 « Obo3Ha4YeHUs yCII08HbIE,
epaguyeckue 8 cxemax. [lpubopsbi
r10J1yr1P0BOOHUKO8bLIE Y.



ﬂI/IOQ BI:II'IQFIMI/ITeJ'IbHI:II‘/JI,I cToN0O

A4

BbIlMPAMWUTEI1bHbIU




[non TYHHENbHbLIV




[non obpalleHus

_[<]_




Bapukan




4

NoA CBETON3J1YyHAOLINN

o




OOHOCTOPOHHUN CTabUNUTPOH




[1BYCTOPOHHUW CTaOUIUTPOH




TpaH3ncTop TUna p-n-p




TpaH3ncTop TUna n-p-n




OoHonepexoaHbi TPaH3UCTOP C N-
0a3oun




[lonneBon TpaH3UCTOP C KaHarnom n-
TUnNa




[lonneBon TpaH3UCTOP C KaHarnom p-
TUnNa




[ToneBown TPaH3UCTOP C U3ONTMPOBAHHbIM
3aTBOPOM 0ODOraLleHHoro tuna c

N-KaHanom p-KaHanom

3 3

V C U C
[ [




LnoaHbIN TUPUCTOP




TpuoaHbIW, 3anMpaembin B 00paTHOM

HarnpaBJ1€HUN, BbIKIMKOYaEeMbIN, C yrpaeJieHneM 1o

Katoay AHony




YcnoeHblie 0603HaYeHUsI afileKmpuyYeckKux rnapamMmempoas
U cpasHUmMesibHbLIe cnpacoyYHbie OaHHbLIE
nos1yripo8oOHUKOBLIX NMpubopoes

[na nonynpoBOAHMKOBLIX MPUOOPOB onpeaeneHbl U CTaH4apTU30BaHbI
3HaYE€HUSA OCHOBHbIX 3NIEKTPUYECKUX NapaMETPOB 1 NpeaernbHbIe
9KCNSyTauMOHHbIE XapaKTEPUCTUKU, KOTOPbIE NPUBOAATCS B CrIpaBOYHMKaX.
K Takum napameTpam oTHOCATCA: HanpsixeHme (Hanpumep, Unp —
NOCTOAAHHOE MpsiMO€e HanpsPkeHue avoaa), Tok (Hanpumep, IcT, max —
MaKCcMMarbHO AOMYCTUMbIA TOK B cTabunusaumm CTa6I/IJ'|I/ITpOHa MOLLIHOCTb
(Hanpumep, PBbIX — BbIXOA4HAsi MOLLHOCTb BUMNOMSIPHOro TpaH3ncTopa),
CONPOTUBIIEHME (Hanpumep, rand — andpepeHumnanbHOE CONPOTUBIIEHME
avoaa), eMKocTb (Hanpumep, CK — eMKOCTb KOMSTEKTOPHOro nepexoaa),
BpeMS 1 YacToTa (Hanpumep, fBoc, obp - Bpemsi obpaTHOro
BOCCTaHOBJIEHNA TUPUCTOPA, ,u,mona) Temneparypa (Hanpumep, Tmax -
MaKcMMaribHasi Temneparypa oKpykatoLen cpeasbl). Yncno sHaveHnn
OCHOBHBIX 9fTEKTPUYECKNX NapaMeTPOB UCHUCIIIETCSA COTHAMU, NpUYEM NS
KaXxgoro rnogknacca nonynpoBOgHMKOBBLIX MPUOOPOB 3TN NapameTpbl OyayT
pasnnyHbIMN.

B cnpaBoYHbIX M3AaHUAX NPUBOASATCH 3HAYEHNSA OCHOBHbIX AMEKTPUYECKNX
napamMeTpoB 1 NpeaernbHble 3KCNNYTaUNOHHbIE XapaKTEPUCTUKM
NonynpoBOAHMKOBBLIX NPUOopoB. Huke B KayecTse npumMmepa npuBeneHsbi
STV OaHHble AN TUMUYHBIX NPEeACcCTaBUTENEN Pa3NUYHbIX TUMOB NPMOOPOB.



Npumepbl 0603HA4YEHUA HEKOTOPbIX TPAH3UCTOPOB:

KT604A - kpemMHneBbI OUMNoNApHbIN, CpeaHEN MOLLHOCTU, HA3KOYACTOTHbLIW, HOMEP
pa3paboTtku 04, rpyrnna A

2T920 - KpeMHUEBLIM BUNOSMAPHLIN, OOSbLLION MOLLHOCTMW, BEICOKOYACTOTHbLIN, HOMEP
paspaboTtku 37, rpynna A

2N C202A-2 - Habop ManoMOLLHbIX KPEMHUEBBIX NONEBbLIX TPAH3UCTOPOB CPEAHEN
4YacToTbl, HOMep pa3paboTkm 02, rpynna A, 6eckopnyCcHbI, € rTMbKMMM BbIBOAAMKN Ha
KpucTtannogepxarerne.

2[1921A - KpeMHNeBbIN NMNYITbCHbIN AN0oL4 C 3PFEKTUBHBIM BPEMEHEM XKNU3HN
HEOCHOBHbLIX HOCUTEeNeNn 3apsiga meHee 1HC, HoOMep pa3paboTtku 21, rpynna A
3U203I" - apceHngorannmeBbin TYHHENbHbLIN reHepaToOpPHbIN Ano4, HOMEpP
pa3paboTtku 3, rpynna I

A0103b - apceHnagorannueBbiv U3nydvarowmn ouon nHppakpacHoro guanasoHa,
HoMep paspaboTku 3, rpynna b.



OcHoBHble OCThbi:

F'OCT 15133-77 lNpnbopsbl NonynpoBOAHNKOBbIE. TEPMUHBLI U onpeaeneHns
OCT 11 336,919 -81 lNpunbopsl nonynpoBogHUKoBblEe. CNCTEMa YCIOBHbIX
0003Ha4YeHun.

FOCT 2,730-73 O603Ha4eHNs yCcnoBHbIE rpaduyeckme B cxemax. [pmnbopsl
NoSTyrnpoOBOAHNKOBbIE

FOCT 18472-82 Npnbopsl nonynpoBogHNKoBble. OCHOBHbIE pa3Mepb!
FOCT 20003-74 TpaH3nctopbl bUNonspHbie. TepMUHbI, onpeaeneHns u
OykBeHHble 0603Ha4YeHNs NapamMeTpPoB.

FOCT 19095 - 73 TpaH3ucTopbl nornesble. TepMUHBI, OrnpeaeneHuns n
OykBeHHble 0603Ha4YeHNS NapamMeTPOB.

FOCT 23448 - 79 [Npnbopbl NonynpoBOAHUKOBLIE NMH(PAaKPACHbLIE
nanyyatowime. OCHOBHbIE pas3mepsbl.

FOCT 25529-82 [lnoabl nonynpoBOAHMKOBLIE. TEPMUHbBI, OnpeaeneHuns u
OykBEHHblE 0603Ha4YeHNA NapamMeTPOB.



