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BeepeHue

Tpansucrop 6u1 300peteH B 1948 r. B maboparopusx ¢upmsl BELL (CIIIA) amepukaniiamu Y.
Iloxnu, V. bparreitnom u JIx. bapnunom. Tpansucrtop npezncrasisieT co0oil MOaynpOBOIHUKOBBIN
1puoOp, UCTIONB3YIOIUIACS ISl YCUIIEHHS], TeHEpUPOBaHUS U IIPeo0pa3oBaHusl 2JeKTPUIECKUX KoJie-
6anuii. OH BBIIOJHEH HA OCHOBE MOHOKPHCTAJLIAYECKOro IOJMYIPOBONHUKA (IIPEeUMYIECTBEHHO Si
mw Ge), conepKuT He MeHee Tpex 00JacTel ¢ pa3InJHON (JIEKTPOHHOM (N) U IBIPOYHOII (P)) TIpo-
BOIUMOCTBIO. XOTSI U CyIIECTByeT OoJIbliIasi pa3HOBUIHOCTD TUIIOB, B 3aBUCUMOCTH OT OCOOEHHOCTeil
(bYHKIIMOHNPOBAHNS, TPAH3UCTOPHI MOTYT OBITH pa3JieJIeHbl Ha 1B OCHOBHBIE KaTErOpHY — GUIOJIAP-
Hble TPAH3UCTOPHI U oxHonousipHbie (ronesble, FET) Tpansuctopsl. OTHOCHTEIBHO HEIaBHO ObLIN
paszpaborannbl IGBT-Tpan3ucTopbl, KOTOpbIE MPACTABISIOT COO0H KOMOMHAIIMIO U3 OUITOJISIPHOTO U
10JIEBOTO TPAH3UTOPA.

BunoaspHblii TpaH3uCTOP — MOJIYNIPOBOAHKK, COCTOSILMIA U3 Tpex obJIacTell ¢ yepeayloIuMUcs
THITAMH JIeKTPOIPOBOAHOCTU. Ero MCromb3yoT B 3JIeKTPOHMKE [UIS YCHICHNS! SJIeKTPHYECKON MO~
HOCTU. B OMIIOJISIpHBIX TPaH3UCTOPaX TOK OIpelesseTcs ABUXKeHUeM HOCUTe el 3apsiia IBYX TUIIOB!
3JIEKTPOHOB U IBIPOK (OTCIONA WX Ha3BaHUe — OUIIOJISIPHBIC TPAH3MUCTOPHI). B TpaH3ucropax atoro
THIIA C IOMOMIBIO TPEXCIOUHOI MONYNPOBOIHUKOBOI CTPYKTYPBI U3 MOIYIIPOBOAHUKOB Pa3IMuHOI
3JIEKTPONPOBOIHOCTY CO3AI0TCS IBA P-N MEepexoia ¢ YepeayoUIUMICs TUITAMU 3J1eKTPOIPOBOIHOCTH.
Taxum 06pazoM, OUMOJISIPHBIE TPAH3UCTOPBI MOTYT ObITh MOAPa3/IeJieHbl Ha Ba TUIA: P-N-p U N-p-N.

OnuH 13 KpaiiHUX CJI0eB C BLICOKOH KOHLIEHTpalLuell mpuMeceii, a, ce10BaTebHO, 1 OCHOBHbIX
HoOcuTeJeit 3apsilia, Ha3bIBAeTCs SMUTTEPOM, OH ITTABHBIM 00pa3oM U CO3/1aeT TOK TpaH3ucTopa. Jpyroit
KpaiiHMii CJIO¥ ¢ HECKOJIbKO MEHbIIEN KOHIEHTPAaLIMeli OCHOBHBIX HOCUTEJIEH 3apsiaa Ha3bIBaeTCs KOJI-
JIEKTOPOM U CITy>KUT JUIsl IpHieMa HOCHUTesIel 3apsizia, HOCTYIAOIINX OT SMUTTepa. MexX Iy SMUTTepOM 1
KOJUIEKTOPOM HaxoAUTCs 6a3a — TOHKUII CJI0M IOJIyIPOBOAHNUKA, 00€IHEHHOTO HOCUTEJISIMU 3apsijia, C
TOMOLIbIO KOTOPOTO OCYILECTBIISIETCSI HEOOXOAMMOE CMellieHre 000UX p-N MIepeXoI0B U uepe3 KOTOPbIi
CyLIECTBYET CKBO3HOII TOK OT 3MUTTEpa K KOJUIeKTOopy. ISl onucaHus MoJIeBbIX TPaH3UCTOPOB 4acTo
ucnons3yioT abopesuarypy FET (Field Effect Transistor).

IToneBoii TpaH3HuCTOP — MOJIYIPOBOTHUKOBBIN IIPHOOP, B KOTOPOM TOK U3MEHSIETCSI B pe3y/IbTaTe
JeiCTBYS NepIeHAUKYISPHOrO TOKY 3JEKTPUYECKOro IoJIsl, CO31aBaéMOro BXOIHBIM CUTHAJIOM.

IIpoTekaHue B M0JIeBOM TpaH3UCTOpPe paboyero Toka 00yCIOBIEHO HOCUTEIISIMU 3apsifia TOJIbKO
OJIHOTO 3HaKa (JMEKTPOHAMY WM JbIPKAMH ), TO3TOMY TaKue IPUOOPHI Ha3bIBAIOTCST YHUITOISIPHBIMUI
(B ommume ot obunossipHsIX). [1o dhusmyeckoit CTpyKType 1 MexaHn3My paboThl ITOJIeBbIE TPAH3UCTOPEI
YCJIOBHO HeJIST Ha ABe rpymnmnsl. [lepByio oOpa3yioT TPaH3HCTOPBI € YNPABIAOMUM P-n HEPexoioM
WY TIEPEXOIOM MEeTaJLI-TIOTYIIPOBONHUK (6apbep LIIOTTKM), BTOPYIO — TPaH3HCTOPBI C yHPaBJIeHHEM
NOCpPeICTBOM H30JHPOBAHHOIO dJIEKTpoAa (3aTBOPA), T. H. Tpan3uctopsl MIII (MeTai-ana1eKTpyK-
TIOJTYTIPOBOIHUK ).

IToseBoii TpaH3UCTOP C YNPaBJIAIOMMM P-N NepexoaoM — 3TO MOJIEBO TPaH3UCTOP, 3aTBOP KO-
TOPOro OTZEJeH B 21eKTPUYECKOM OTHOILEHUH OT KaHajla P-N IIepexXoloM, CMELIeHHbIM B 00paTHOM
HaTIpaBJICHUM.

Taxoil TpaH3UCTOpP UMeeT ABa HEeBBIIPSIMIISIOIINX KOHTAKTa K 00J1acTH, 10 KOTOPOI MPOXOIUT
yIIpaBJisieMblii TOK OCHOBHBIX HOCHUTEJIel 3aps/a, U OAMH WK IBa YIPaBJIAIOMIUX JIeKTPOHHO-ABIPOY-
HBIX [IepexoJia, CMEeLIeHHbIX B 00paTHOM HarpasieHnu. [1py n3sMeHeHn oOpaTHOTO HAaNpsDKEHUs Ha
p-n niepexojie U3MeHsIeTCs ero TOIILUHA U, CJIe0BaTeIbHO, TOJIIMHA 00/1aCTH, 10 KOTOPOI MPOXOAUT
YIIpaBJIsieMbli TOK OCHOBHBIX HOcUTeleil 3apsina. O61acTh, TOIIMHA U IONIePEeYHOe CeueHre KOTOPOit
YIPaBJAIOTCS BHEIIHUM HalpsDKeHHeM Ha YIpaBJIiolleM p-n Mepexoe U M0 KOTOPOH MPOXOAUT
YIIpaBJIsieMbli TOK OCHOBHBIX HOCUTEJIEH], Ha3bIBAIOT KAHAJIOM. DJIEKTPOI, 13 KOTOPOTO B KaHAJ BXOIAT
OCHOBHbIE€ HOCUTEJIM 3aPsA/ia, Ha3bIBAIOT HCTOKOM. DJIEKTPOI, Yepe3 KOTOPbIii U3 KaHajla yXOIsAT OCHOB-
Hble HOCUTENNU 3apsa, Ha3bIBAIOT CTOKOM. DJIEKTPOJ, CIyKalluii AJIs1 PeryIlMpOBaHUs [IONIEPEYHOrO
ceyeHus KaHaJla, Ha3bIBalOT 3aTBOPOM.

DJIeKTPONPOBOJAHOCTb KaHajla MOXeT ObITh KaK N-Tuma, Tak u p-tuna. ITostomy no asekrpo-
IIPOBOIHOCTY KaHaJla Pa3InyaloT [10JeBble TPAH3UCTOPHI C N-KaHAJIOM U p-KaHajaoM. Bee nonspHocT
HaNpsKEHUI CMelleHKs, N0JaBaeMbIX Ha 3JIEKTPOIbl TPAH3UCTOPOB C N-KAHAJIOM M C P-KaHaJIOM,
MIPOTUBOIOJIOXKHBL

ViipaBJjieH1e TOKOM CTOKa, T. €. TOKOM OT BHELITHEr0 OTHOCUTEIbHO MOIITHOTO UCTOYHYKA TUTAaHUs
B LIeNTY HAarpy3KH, MPOMCXOINT IIPH U3MEHEHUH 00paTHOTO HAaIIPsDKeHNS Ha P-1 Iiepexoie 3aTBopa (MWIi



Ha [IBYX p-n Iepexogax ONHOBPEMEHHO). MoLIHOCTb, HeoOXoauMasi 1Uisl YIpaBJIeHUus: TOKOM CTOKa
1 norpebisgeMas OT MCTOYHMKA CUTHAJa B LIENH 3aTBOPA, OKa3bIBAETCS HUYTOXKHO MaJIOi B CBSI3U C
MaJIOCTBIO 00paTHBIX TOKOB. [103TOMY MOJIEBOIl TPAH3UCTOP MOXKeET 00EeCHeUnTh YCUICHUE 31eKTPO-
MarHuTHBIX KOJie0aHUK He TOJIBKO IO MOLIHOCTHU, HO U 110 TOKY, U HAaIIPSKEHHUIO.

Taxum 06pa3oM, MosIeBoit TPAH3UCTOP IO MPUHLIMITY AEHCTBUS AaHAJIOTMYEH BAKYYMHOMY TPUOLLY.
HcTok B osieBoM TpaH3UCTOpe Nof00eH KaToLy BaKyyMHOTO TPUOAA, 3aTBOP — CeTKe, CTOK — aHOY.
Ho nipu aTOM n0s1€B0I#i TPAH3UCTOP CYIECTBEHHO OTINYAETCS OT BAKYYMHOTIO Tpuoia. Bo-niepsbix, mist
paboThl MOJIEBOrO TpaH3UCTOpa He TpebyeTcsl noporpesa Karona. Bo-BTopbix, m00yio u3 GyHKLMN
HCTOKA M CTOKA MOXKET BBIMOIHATD KaXKIbli U3 9TUX JIEKTPOLOB. B-TpeTbux, MojieBble TPaH3UCTOPHI
MOTYT OBbITb CZle/IaHbl KaK ¢ N-KaHAJIOM, TaK U C P-KaHaJIOM, 4TO IO3BOJIAET yIauyHO coYeTaTb 3TU ABa
TUIIA MOJIEBBIX TPAH3UCTOPOB B CXeMax.

Ot OUNOISIPHOTO TPAH3UCTOPA MOJIEBOI TPAaH3UCTOP OTJIMYAETCs], BO-TIEPBbIX, IPUHLIUIIOM Jei-
CTBUSL: B OUIOJISIPHOM TPAaH3UCTOPE YIIpaBJIeHUe BIXOIHBIM CUTHAIOM IPOU3BOIUTCS BXOAHBIM TOKOM,
a B [10JIEBOM TPAH3UCTOPE — BXOJHBIM HAIPSDKEHUEM WM 3JIeKTPUIecKuM rnojem. Bo-BTopsIx, mose-
Bbl€ TPAH3UCTOPbI UMEIOT 3HaYUTEIbHO OOJIbLIKE BXOIHbIE COIPOTUBIEHNUS, YTO CBSI3aHO ¢ 0OpaTHBIM
CMelIeHrneM p-n-repexoja 3aTBopa B pacCMaTpUBAEMOM TUIIE IMOJIEBBIX TPaH3UCTOPOB. B-TpeTbux,
T0JIeBble TPAH3UCTOPBI MOTYT 00J1alaTh HU3KUM YPOBHEM IilyMa (0COOEHHO Ha HU3KMX YacTOTax), Tak
Kak B [10JIEBbIX TPAH3UCTOPAX HE UCIIOIb3YeTCs sIBJIEHNEe NHXKEKLIMU HEOCHOBHBIX HOCUTeJIel 3apsiaa, a
KaHaJl 10JIeBOr0 TPaH3UCTOPa MOXKET ObITh OT/eJIeH OT IOBEPXHOCTH IOJIYIIPOBOAHMKOBOIO KPUCTAJLIA.
ITpoueccel pekoMOMHALIMU HOCUTEIEH B p-n repexoie U B 6a3e OMITOISPHOrO TPAH3UCTOPA, a TAKXKe
reHepalOHHO-pPeKOMOMHAIIOHHBIE TIPOLIECCHI HAa IOBEPXHOCTU KPUCTaLIa MOITYIPOBOJHUKA COIIPO-
BOX/AIOTCS1 BOSBHUKHOBEHNEM HU3KOYACTOTHBIX LIIYMOB.

ITos1eBoii TPaH3UCTOP € H30MPOBAHHBIM 3aTBOPOM — 3TO T10JIEBOI TPAH3UCTOP, 3aTBOP KOTOPOTO
OT/leJIeH B 2JIEKTPMYECKOM OTHOLIEHUH OT KaHajla CI0eM AUIIEKTPHUKA.

CyuiectByior e pazHoBugHoctu MTI-TpaH3ucropos:

® C UHIYLMPOBAHHBIM KaHAJIOM;

® CO BCTPOEHHBIM KaHaJIOM.

B MJII-Tpan3ucTopax ¢ MHIYLUMPOBAHHBIM KaHAJIOM OTCYTCTBYET MPOBOASIIMN KaHAT MEXAy
CUJIbHOJIETMPOBAHHBIMU 00JIACTSIMU MCTOKA U CTOKA, CJIeI0BAaTeIbHO, 3aMETHBI TOK CTOKa MOSIBJISIETCS
TOJIBKO IIPY OIpeeeHHOM MOISIPHOCTY U IIPY OIpe/ie/IeHHOM 3Ha4eHUH HaIlpsDKEeHUs Ha 3aTBOpe OT-
HOCUTEJIbHO UCTOKA.

B MII-Tpan3ucropax co BCTPO€HHBIM KaHAJIOM Y [TOBEPXHOCTHU MOJIYyIIPOBOIHKKA IOJL 3aTBOPOM
[IPU HYJIEBOM HaMPsDKEHUU Ha 3aTBOPE OTHOCUTEJIbHO UCTOKA CYLIECTBYeT HHBEPCHBIH clI0ii — KaHaJl,
KOTOPBII COEIMHSET UCTOK CO CTOKOM.

IGBT Ttpansucrop (Insulated Gate Bipolar Transistor) npencrasisieT co00il HHTErpaJbHYIO
MOHOJIUTHYIO CTPYKTYPY, KOTOpas CUMYJIMpYeT KOMOMHALMIO OUIIOJISIPHOTO U II0JIEBOTO TPaH3UCTOPA.
IIpenmymecTBoM MOTOOHO CTPYKTYPBI SIBASIETCSI IPOCTOTA YIPABJIEHUS MOJEBBIM TPAH3UCTOPOM
(ynpaBiieHue HanpspKeHHeM) M HU3KOe IaJieHue HANpsoKeHHsl B COCTOSTHUY TTPOBOIMMOCTH Y Gurio-
JIIPHOTO TPAH3UCTOPA.

[ 3¢peKTUBHOrO UCIOIb30BAHUS TPAH3UCTOPA HEOOXOAUMO 3HATh!

* 3JIeKTpUYEeCKUe TapaMeTpbl TPAH3UCTOPa;

* 00;1aCTH 1 0COOEHHOCTH IIPUMEHEHNsI TPaH31CTOPa;

® aHaJIOTHU.

DneKTprUYecKue apaMeTpsl TPAH3UCTOpa MPECTaBISAIOT CO00ii 3HAaUeHUsT HEKOTOPBIX Mapame-
TPOB, YKa3aHHBIX IPOU3BOAUTEJIEM B LIeJIAX afeKBaTHOro npuMeHeus. CaMble IIaBHbIE IapaMeTpbl
(BKJIIOUCHHBIE U B CIIPABOYHUK) CJIEYIOLINeE:

Pc, max — MakcuMmaibHas MOIIHOCTD, paccenBaeMasi Ha KOJUIEKTope (U1 TPaH3UCTOPOB MOII-

HOCTBIO Gosiee 2W — ¢ paguaTopom);

Pd, max — makcumanbHasi MOIIHOCTb paccemBaeMasi Ha CTOKe (U1l TPaH3UCTOPOB MOIIHOCTBIO

6osee 2W — ¢ pagnatopom);

Ucb, max — MakCUMaJIbHOE HaIpsIXXeHNe KoJIeKTop-6a3a;

Uce, max — MakcHMaJIbHOE HaIlpsKeHUe KOJIeKTOP-3IMMUTED;

Uds, max — MakcIMasIbHOE HaIlpsKeHUe CTOK-HCTOK;

Udg, max — MakcuMaJlbHOe HallpsiKeHUe CTOK-3aTBOp;

Ugs, max — MaKCUMaJbHOE HalpsDKEHHe 3aTBOP-HCTOK;

Ueb, max — MakcUMajbHOE HalpsiKeHue aMMuTep-0asa;

lc, max — MaKCHMaJIbHBII TOK KOJUIEKTOPA;

1d, max — MaKkcUMaJIbHbBIN TOK CTOKa;



Tj, max — MakcuMaJIbHas TeMIiepaTypa KOJIJIeKTOPHOTO Mepexoaa;

Ft, min — MuHMMaJbHASI YacToTa cpe3a (BpeMsi epeKII0UeHNs );

Cc — eMKOCTb KOJUIEKTOPHOTO Nepexona;

Cd — eMKOCTb 1epexoia UCTOK-CTOK;

Hfe — ko3¢ dunmenT ycuneHus o Toky;

Rds — conportusienue nepexona UCTOK-CTOK IPU MaKCUMaJIbHOM TOKE CTOKa.

B kononke M noka3aH MaTepuall, 13 KOTOPOro U3rOTOBJIEH TPaH3UCTOP:
Ga-As — apceHu/ rajuims;

Ge — repmanmii;

Si — kpemHmii;

SiGe — crutaB KpeMHHMS ¥ TePMAHMS.

B xomnonke CT yTouHsieTcst CTPYKTypa TPaH3HCTOPa (N-KaHAJbHBIIA, - KAHAIBHBIN, P-N-p WM N-p-n).

TexnoJoruyeckue 0cod6eHHOCTH U 00J1aCTH NPUMEHEHHUs TPAH3UCTOPOB [IPUBEIeHbI Ha aHITINICKOM
sI3BIKE ¥ IMEIOT Cllefyfolre 0003HaueHNsI:

AF — 3ByKOBOIi (HM3KOI1) JaCTOTHI;

AM — aMImTyaHas MOLYJILUS (TIPUMEHEHHe);

Amplifer — ycuurens (yCHIATETbHBIH);

Analog — aHaJIOroBblif;

Avalanche — 1aBUHHBII;

Current — TOK;

Darlington — no cxeme JlapauHrrona;

Digital — “umdpoBoit” (co BCTpPOEHHBIMU PE3UCTOPAMH );

Dual — cnBoeHHBII;

Dual gate — ¢ 1Byms 3aTBOpamu;

Enhancement-mode — o6oraieHHOro Tura;

Fast — ObicTpozeiicTByOLINIi;

FM — vacrotHas monyasius (IpIMeHeHue);

General Purpose — obuiero npumeHeus;

High frequency — BbICOKOYaCTOTHBIIA;

High power — MouHblii;

High speed — ¢ BbICOKOIi CKOPOCTBIO IE€PEKIIOYEHUsT;

High voltage — BbICOKOBOJIBTHBIIA;

Quadruple — cueTBepeHHbDIif;

Logic level — ornveckuii ypoBeHb (cpabaTbiBaHusl);

Low power — MaJIOMOUIHBIT;

Low noise — MaJIOIIyMsILIMI;

Low saturation+ — ¢ HU3KUM HaIpsiXXKeHHeM HaCBIILeHNUS;

Medium power — cpejiHeil MOLIIHOCTHY;

Oscillator — reHepaTOpHBIii;

Power — MoOIIIHBI;

RF — panmouacToTHbIf;

Small signal — manocurHajbHblit;

SMPS — 1151 UMITY/IbCHBIX KICTOYHUKOB MTUTAHUS;

Switching — niepexsrouaTesbHbIN (KJIIOYEeBONA);

TV deflection — 1151 TeeBU3NOHHOM Pa3BePTKY;

Video amplifier — Buzneoycmirens (IpuMeHeHue);

UHF- — VBY;
UltraFast (UFS) — cBepXObIcTpOiEiCTBYIOIINIA;
VHF- — CBY.

Tabauupl mapaMeTpoB TPAH3UCTOPOB Pa3/iesieHbl Ha TPU IPYMIIbL: OMITOISPHBIE TPAH3UCTOPSI,
nosessle TpaH3uctopsl 1 IGBT tpansucropsl. Best nuHbopManus pacrosoxeHa B Tabauuax B anda-
BUTHO-LM(POBOM nopsizike. M3-3a 6osipioro oobema nHpopmMaiy, CripaBOYHUK ObLI pa3/ielieH Ha 1Ba
ToMa (ZIBe 4acTu); BTOPOi TOM sBJIsIeTCs IPSIMBIM IIPOIO/LKEHUEeM IIepBOro ToMa.

B npuioxenusix rnpuBeeHbl YCIOBHbIE U IMOJHbIE HAa3BaHMs POU3BOAUTEJICH TPAH3UCTOPOB,
CXeMaTHYHble PUCYHKH KOpITycoB, SMD-KOmb!I Ul TPaH3UCTOPOB, BHIITOJHEHHBIX B MIHHATIOPHBIX
KOpITycax, a TaK ¥Xe TaOJIuIIbl aHATOrOB (ITPSIMBIX 3aMeH).
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TunTpaH3ucropa......... SMD-kog ...Mpou3soguTens

HPAB3STF 37 Nec
25A1173-PK PK Nec
25A1173-PL PL Nec
25A1173-PM PM Nec
25A1247-(25 25 Nec
25A1247-26 Q6 Nec
25A1247-C27 Q1 Nec
25A1247-(28 8 Nec
25A1252-4 D4 Say
25A1252-5 D5 Say
25A1252-6. D6 Say
25A1252-7 D7 Say
25A1313-0 ACO Tos
25A1313-Y ACY Tos
25A1324-GR 3AG Tos
25A1324-0 3A0 Tos
25A1324-Y 3AY Tos
25A1325-BL 3BL Tos
25A1325-GR 38G Tos
25A1326-0 300 Tos
25A1326-Y 3CY Tos
25A1330-05 05 Nec
25A1330-06 06 Nec
25A1330-07 07 Nec
25A1331-04 04 Say
25A1331-05 05 Say
25A1331-06 6 Say
25A1331-4 04 Say
25A1331-5 05 Say
25A1331-6 06 Say
25A1338 AL Say
25A1341 BL Say
25A1342 L Say
25A1343 DL Say
25A1344 EL Say
25A1362-BL AEL Tos
25A1362-GR AEG Tos
25A1362-Y AEY Tos
25A1411-M15 M15 Nec
25A1411-M16 M16 Nec
25A1468-B INB Hit
25A1468-C INC Hit
25A1484-D IRD Hit
25A1496 6L Say
25A1502 HL Say
25A1508 Il Say
25A1510 KL Say
25A1563 RL Say
25A1566-D JID Hit
25A1566-E JIE Hit
25A1571 SL Say
25A1573 1L Say
25A1581 VL Say
25A1589 WL Say
25A1597 XL Say
25A1602-E ME Mit
25A1602-F MF Mit
25A1602-G MG Mit
25A1603-Q (!} Mit
25A1603-R R Mit
25A1603-5 15 Mit
25A1603-T m Mit
25A1609-015 015 Nec
25A1609-016 016 Nec
25A1609-017 017 Nec
25A1610-Y33 Y33 Nec
25A1610-Y34 Y34 Nec
25A1613-M15 M15 Nec
25A1613-M16 M16 Nec

25A1617-8 VIB Hit

TunTpaHucropa......... SMD-Kog ...Mpoussogutens

25A1617-C VIC Hit
25A1618-GR G Tos
25A1618-Y SY Tos
25A1620-0 D0 Tos
25A1620-Y DY Tos
25A1621-0 70 Tos
25A1621-Y s Tos
25A1622 M Say
25A1653 Il Say
25A1655 AS Say
25A1666 YI- Hit
25A1681 LA Tos
25A1712-0 PO Tos
25A1712-R PR Tos
25A1721-0 40 Tos
25A1721-R 4R Tos
25A1737 £l Pan
25A1740 AK Say
25A1747-Q ALQ Pan
25A1747-R ALR Pan
25A1748-Q ALQ Pan
25A1748-R ALR Pan
25A1753 ES Say
25A1790 3 Pan
25A1790-A EA Pan
25A1790-B EB Pan
25A1790-C EC Pan
25A1791 AL Pan
25A1791-Q ALQ Pan
25A1791-R ALR Pan
25A1806 AK Pan
25A1806-Q AKQ Pan
25A1806-R AKR Pan
25A1821-M BOM Rhm
25A1821-N BON Rhm
25A1821-P BOP Rhm
25A1867-B YQB Hit
25A1867-C YQC Hit
25A1867-D YQD Hit
25A1871-GA1 GA1 Nec
25A1871-GA2 GA2 Nec
25A1871-GA3 GA3 Nec
25A1873-GR SG Tos
25A1873-Y sY Tos
25A1881 1S Say
25A1881-5 15 Say
25A1881-6 156 Say
25A1881-7 17 Say
25A1882 Al Say
25A1882-S AlS Say
25A1882-T AT Say
25A1882-U AlU Say
25A1883 HA Say
25A1885 A Rhm
25A1886 A Rhm
25A1888-B £B Pan
25A1888-C EC Pan
25A1963 MS Say
25A2883-0 60 Tos
25A2883-Y QY Tos
25A813-52 S2 Nec
25A813-53 S3 Nec
25A813-54 S4 Nec
25A956-H3 H3 Nec
25K956-H4 H4 Nec
25K956-H5 H5 Nec
25A956-H6 H6 Nec
25B1000-AH AH Hit
25B1000-A) A Hit
25B1000-AK AK Hit

518

TunTpaxsucropa......... SMD-kog ...MpoussoguTeNd

25B1000-AL AL Hit
25B1114-7K IK Nec
25B1114-7L L Nec
25B1114-IM M Nec
25B1115A-YP YP Nec
25B1115A-YQ YQ Nec
25B1115-YK YK Nec
25B1115-YL YL Nec
25B1115-YM M Nec
2581118 BA Say
2581119 BB Say
2581121 BD Say
2581122 BE Say
2581123 BF Say
25B1124 BG Say
25B1125 BH Say
25B1126 BI Say
25B1208 K Pan
25B1234 PL Say
25B1295 uL Say
25B1301-ZP i Nec
25B1301-2Q ] Nec
25B1301-IR IR Nec
2581328 10 Rhm
25B1440-R 1R Pan
25B1440-S 1S Pan
25B1462) A Pan
25B1462-Q AQ Pan
25B1462-R AR Pan
25B1462-S AS Pan
25B1463-R IR Pan
25B1463-S IS Pan
25B1463-T IT Pan
25B1518-D H Hit
25B1518-E ) Hit
2581519 FS Hit
2581520 [ Hit
2581527 NS Say
25B1571-FX X Nec
25B1571-FY FY Nec
25B1571-F2 FZ Nec
25B1572-HX HX Nec
25B1572-HY HY Nec
25B1572-H1 HZ Nec
25B1578-GB1 GB1 Nec
25B1578-GB2 GB2 Nec
25B1578-GB3 GB3 Nec
25B1582-Q ] Pan
25B1582-R (R Pan
25B1582-S S Pan
25B1583-Q 2FQ Pan
25B1583-R 2FR Pan
25B1583-S 2FS Pan
25B1584-Q 1AQ Pan
25B1584-R 1AR Pan
25B1584-S 1AS Pan
25B1585-Q 1RQ Pan
25B1585-R 1RR Pan
25B1585-S 1RS Pan
2581610 FQ Pan
2581611 FS Pan
2581614 2K Pan
25B1618 FQ Pan
25B1619 FS Pan
25B1627-Q BQ Pan
25B1627-R BR Pan
25B1627-5 BS Pan
25B1628-X X Nec
25B1628-Y Al Nec
25B1628-11 17 Nec




TUNTPaH3NCTOPa....vc.n. SMD-kog ...Mpou3soguTend

2581890 11 Pan
258779-S 1AS Pan
25B792AR 2FR Pan
25B792AS 2FS Pan
25B792-Q 1Q Pan
25B798-DK DK Nec
25B798-DL DL Nec
25B798-DM Nec
25B799-MK Nec
25B799-ML Nec
25B799-MM Nec
25B800-FK Nec
25B800-FL Nec
25B800-FM Nec
25B804-AU Nec
25B804-AV Nec
25B804-AW Nec
25B805-KK Nec
25B805-KL Nec
25B805-KM Nec
25B806-KP Nec
25B806-KQ Nec
25B806-KR Nec
25B815-6 Say
25B815-7 Say
25B831-B Hit
25B831-C Hit
25B852K Rhm
25B852-UA Rhm
25B852-UB Rhm
25B956-Q Pan
25B956-T Pan
25B970-Q Pan
25B973-B Hit
25B973-C Hit
25C1009-F1 Mot,Nec
25C1009-F2 ... ... Mot,Nec
25C1009-F3 Mot,Nec

Mot,Nec

Mot,Nec

Mot,Nec

Mot,Nec

Mot,Nec
25C1321-Q5.... ... Mot,Nec
25(1621-B2 Nec
25(1621-B3 Nec
25(1621-B4 Nec
25(1622A-D15 D15 Nec
25C1622-D5 D5 Nec
251622-D6 D6 Nec
25C1662A-D16 D16 Nec
25C1662A-D17 D17 Nec
25C1662A-D18 D18 Nec
251662-D7 D7 Nec
25(1662-D8 D8 Nec
25(1832-0 S0 Tos
25€2059-IM M Rhm
25€2059-IN N Rhm
252059-JP P Rhm
25(2107-63 63 Nec
25(2107-G4 G4 Nec
25(2107-65 65 Nec
25(2107-G6 @6 Nec
25(2223-F12 F12 Nec
25(2223-F13 F13 Nec
25(2223-F14 F14 Nec
25(2223-F6 F6 Nec
2502295 v Pan
25(2404-B UB Pan
2502404-C uc Pan

TunTpaH3ncropa......... SMD-Kog ...Mlpoussogutenn

25(2404-D un Pan
2502411-CP P Rhm
2502411-(Q Q Rhm
25Q2411-(R R Rhm
25(2412-BQ Rhm
25C2412-BR Rhm
25(2412-BS Rhm
25C2412KLN-E ....Rhm
25C2412KLN-R Rhm
25C2412KLN-S ....Rhm
25Q4121L-LE Rhm
25C2412L-LR Rhm
25024121-LS Rhm
25(2462-B Hit
25C2462-C Hit
25C2462-D Hit
25C2463-D Hit
25C2463-E Hit
25C2463-F Hit
25Q2757-132 Nec
25(2757-133 Nec
25Q2757-134 Nec
25(2758-U12 Nec
25(2758-U13 Nec
25(2758-U14 Nec
25C2759-U21 Nec
25€2759-U22 Nec
25€2759-U23 Nec
25Q2761-Y Tos
25€2780-NK Nec
2502780-NL Nec
25C2780-NM Nec
25(2813-Q2 Say
25(2813-03 Say
25(2813-04 Say
25(2813-Q5 Say
25(2821-D Hit
25(2821-F Hit
25C2821-F Hit
25€2996-0 Tos
25€2996-R Tos
2502996-Y Tos
25(3016 Hit
253077 Pan
253110 Pan
25(3115-D25 Nec
25(3115-D26 Nec
2503115-D27 Nec
25(3115-D28 Nec
2503119 Tos
2503130 Pan
25(3130-P Pan
25(3130-Q Pan
25C3130-R Pan
25(3134-4 Say
25(3134-5 Say
25(3134-6 Say
25(3134-7 Say
25(3138-0 Tos
2503138-Y Tos
25(3142-2 )2 Say
25(3142-3 3 Say
25(3142-4 i) Say
2503265-0 £E0 Tos
2503265-Y EY Tos
2503268 ME Tos
25(3295-A PA Tos
25(3295-B PB Tos
2503301 MA Tos
25(3325-0 (E0 Tos

519

TUNTPaH3NCTOPa ... SMD-Kog ...MpousBoguTeNn

2503325-Y CEY Tos
25(3326A (CA Tos
25033268 (€] Tos
25(3339-BL 1AL Tos
25(3339-GR 1AG Tos
25(3339-0 1A0 Tos
25(3339-Y TAY Tos
25(3340-BL 18L Tos
25(3340-GR 1BG Tos
25(3341-0 100 Tos
25(3341-Y ¢y Tos
25(3360-N15 N15 Nec
25(3360-N16 N16 Nec
25(3360-N17 N17 Nec
25(3361-54 S4 Say
25(3361-55 S5 Say
25(3361-56 S6 Say
2503392 AY Say
25(3395 BY Say
25(3396 Y Say
2503397 DY Say
2503398 EY Say
25(3426-BL (6L Tos
25(3426-GR (GG Tos
2503426-Y (9] Tos
2503429 ME Tos
25(3437-0 (HO Tos
2503437-R (HR Tos
2503437-Y CHY Tos
25(3445 MF Tos
25(3515-0 10 Tos
25(3515-R IR Tos
25(3515-Y Iy Tos
25(3521-B IKB Hit
25(3521-C IKC Hit
25C3545-K/R T44 Nec
2503545-L/Q 43 Nec
2503545-M/P 42 Nec
2503545-P 42 Nec
2503545-Q 43 Nec
2503545-R T44 Nec
25(3547-B HM Tos
25(3554-SK SK Nec
25(3554-SL SL Nec
25(3554-SM M Nec
25(3585-P R42 Nec
25(3585-Q R43 Nec
25(3585-R Ra4 Nec
25(3585-R43 R43 Nec
25(3585-Rd4 R44 Nec
25(3585-R45 R45 Nec
25035855 R45 Nec
2503587 1 Nec
2503603 0 Nec
253604 2 Nec
2503606 MH Tos
2503607 MH Tos
2503609 MH Tos
2503617-TK TK Nec
2503617-TL 1L Nec
2503617-TM ™ Nec
2503618-UK UK Nec
2503618-UL ut Nec
25(3618-UM (1] Nec
2503624A-L15 115 Nec
25(3624A-L16 L16 Nec
25(3624-L17 L17 Nec
25(3624-L18 118 Nec
2503650 (F Say

2503651 [(§ Say




TunTpaH3ucropa......... SMD-kog ...Mpou3soguTens

2503661 FY Say
2503689 aY Say
25(3718-0 RAO Tos
2503718-Y RAY Tos
25(3728-E YE Mit
25(3728-F YF Mit
25(3728-G Y6 Mit
25(3739-B12 B12 Nec
25(3739-B13 B13 Nec
25(3739-B14 B14 Nec
2503745 M Tos
25@3770 )Y Say
2537171 KY Say
25G3772 LY Say
2503773 MY Say
2503774 NY Say
25(3775 oY Say
2503828 HK Tos
25(3838K ADN Rhm
2503859 PY Say
2503862 HL Tos
2503863 QY Say
2503898 RY Say
2503900 SY Say
2503904 35 Pan
253933 11 Pan
25(3957-GIA GIA Hit
25(3957-GIB GIB Hit
2503967 3U Pan
25C4000 RT Say
25C4001 o1 Say
2504002 PT Say
2504003 LY Say
2504047 Al Say
25(4050-D KID Hit
25C4050-E KIE Hit
2504066 AT Say
254068 3U Pan
25C4069 BT Say
2504085-L 10L Rhm
2504091 R64 Nec
25C4091Q R66 Nec
25C4091R R67 Nec
25040915 R68 Nec
25C4102-E TE Rhm
25C4102-R R Rhm
25(4102-S 15 Rhm
25(4112 DT Say
25C4117-BL DL Tos
25C4117-GR DG Tos
25(4146 FT Say
25C4154-F LE Mit
25C4154-F LF Mit
25(4154-G L6 Mit
25(4207-BL LL Tos
25(4207-GR L6 Tos
25C4207-Y LY Tos
25(4209-0 © Tos
25(4209-Y 4] Tos
25(4210-0 A0 Tos
25C4210-Y AY Tos
25¢4211 L Say
25C4213A AA Tos
25C42138 AB Tos
2504214 HN Tos
25C4215-0 Q0 Tos
25(4215-R QR Tos
2504215-Y QY Tos
2504238 4B Pan
2504239 4C Pan

TunTpaHucropa......... SMD-Kog ...Mpoussogutens

2504255 HO Tos
25(4258-B FB Mit
2504258-C FC Mit
25(4258-D D Mit
2504317 MN Tos
2504318 MN Tos
2504320 MN Tos
2504321 MN Tos
2504312 MO Tos
2504324 MO Tos
2504325 MO Tos
25(4326LK-Q ATQ Rhm
25C4326LK-R ATR Rhm
25C4326LK-S ATS Rhm
25(4357-C LC Mit
25(4357-D LD Mit
25C4357-E LE Mit
25C4360 MT Say
2504362 NT Say
2504364 01 Say
2504366 1l Hit
2504392 MA Tos
2504396 BY Say
2504397 Y Say
2504398 EY Say
2504410 u Pan
2504415 XC- Hit
2504417 21 Pan
2504444 4F Pan
2504452 ST Say
2504453 ST Say
2504470 Mp Tos
25(4497-0 30 Tos
25(4497-R 3R Tos
2504498 QY Say
2504504 (¢] Say
25C4505-N CEN Rhm
2504505-P CEP Rhm
2504505-Q (EQ Rhm
2504515 4X Pan
2504516 4 Pan
2504519 1l Say
2504520 ( Say
2504521 dh Say
2504527 HP Tos
2504543 1F Pan
2504548 N Say
25(4561-Q AMQ Pan
25(4561-R AMR Pan
25(4562-Q AMQ Pan
2504562-R AMR Pan
25C4569-T75 175 Nec
25(4569-T76 176 Nec
25(4569-177 177 Nec
2504577 ) Say
2504592 XN- Hit
25(4626-A VA Pan
25(4626-B VB Pan
2504626-C VC Pan
25(4627-B 11} Pan
2504627-C uc Pan
25(4627-D up Pan
2504627 U Pan
25(4655-B KB Pan
2504655-C KC Pan
2504656-Q AMQ Pan
25C4656-R AMR Pan
25(4661-Q YQ Pan
25C4661-R (YR Pan
25C4661-S (s Pan

520
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2504667-0, CHO Tos
25C4667-R CHR Tos
25C4667-Y CHY Tos
254670 48 Pan
2504673 0] Say
25(4673-C (D¢ Say
25(4673-D (DD Say
25(4673-E (DE Say
25(4691-Q M Pan
25(4691-R 2R Pan
25(4691-S 2YS Pan
2504694 W1 Say
2504695 WT Say
2504702 XV- Hit
25(4703-SE SE Nec
25(4703-SF SF Nec
25(4703-SH SH Nec
254705 P Say
25(4738-BL LL Tos
25(4738-GR LG Tos
25(4738-Y LY Tos
25(4755-P Dvp Pan
25(4755-Q DvQ Pan
25(4755-R DVR Pan
2504773-Q 11 Rhm
25C4773-R 11R Rhm
25C4773-S 178 Rhm
25(4780-B 1XB Pan
25(4780-C XC Pan
254782 ol Pan
25(4782-P VP Pan
25(4782-Q DvQ Pan
25(4782-R DVR Pan
25(4783-L4 L4 Nec
25(4783-L5 L5 Nec
25(4783-L6 L6 Nec
25(4783-L7 L7 Nec
25C4784 YA- Hit
2504791 YA- Hit
254805 35 Pan
254807 ER Hit
254808 M Pan
2504809 15 Pan
2504835 M Pan
2504839 MH Tos
2504840 MN Tos
2504841 MO Tos
2504842 MK Tos
2504843 MN Tos
254844 MO Tos
25(4885 R13 Nec
254899 YH- Hit
254900 Y)- Hit
2504901 YK- Hit
2504902 Y- Hit
2504903 Y- Hit
2504904 M- Hit
2504905 YM- Hit
2504906 YN- Hit
25(4915-0, Q0 Tos
25(4915-R QR Tos
2504915-Y QY Tos
2504919 DA Say
254926 YD- Hit
254929 R Pan
25(4932-B YFB Hit
25(4932-C YFC Hit
25(4932-D YFD Hit
25(4933-D DD Hit

25(4933-E DE Hit




TUNTPaH3NCTOPa....vc.n. SMD-kog ...Mpou3soguTend

25(4933-F DF Hit
25(4942-AA1 AA1 Nec
25(4942-AA2 AA2 Nec
25(4942-AA3 AA3 Nec
25(4944-GR L6 Tos
25(4944-Y LY Tos
254954 182 Nec
254955 183 Nec
254956 182 Nec
254957 183 Nec
254958 182 Nec
25(4958-182 182 Nec
254959 183 Nec
25(4959-183 183 Nec
2504964 Y- Hit
254965 Y- Hit
2504966 YW- Hit
2504967 YW- Hit
25(4969-Q 0 Pan
25(4969-R R Pan
2504971 4F Pan
25(4972-B kB Pan
25(4972-C KC Pan
25(4973-B UB Pan
25(4973-C uc Pan
25(4973-D up Pan
25(4974-S RS Pan
2504974 RT Pan
254975 11 Pan
25(4983-5 KNS Say
25(4983-6 KNG Say
25(4983-7 KN7 Say
2504984 T Say
25(4984-S (TS, Say
25(4984-T ar Say
25(4984-U (T Say
25(4987-B4 B4 Say
25(4987-B5 BS Say
25(4987-B6 B6 Say
254988 FR Hit
2504990 GR Hit
2504991 YR- Hit
254992 YR- Hit
254993 Ys- Hit
2504994 Ys- Hit
254995 YD- Hit
255005 74 Nec
25(5005-FB 73 Nec
255007 34 Nec
25(5007-FB 34 Nec
25(5008-FB 44 Nec
255009 44 Nec
25(5009-FB 82 Nec
25(5013-Q R46 Nec
25(5013-R R47 Nec
25(5013-S R48 Nec
25(5014-KB 182 Nec
25(5015-KB 183 Nec
25C5016 FB Pan
25(5020-P FHP Pan
255020-Q FHQ Pan
25(5020-R FHR Pan
255036 2A Pan
255049 YA- Hit
255050 YZ- Hit
255051 YZ- Hit
25(5064-0. MAO Tos
25(5064-Y MAY Tos
25(5065-0. MAO Tos

25(5065-Y MAY Tos

TunTpaH3ncropa......... SMD-Kog ...Mlpoussogutenn

2505066-0 M1 Tos
25C5066-Y M2 Tos
25C5078 1C- Hit
25C5079 - Hit
25C5080 D- Hit
2505081 D- Hit
2505084-0 MCo Tos
25C5084-Y mcy Tos
255085-0 MCo Tos
25C5085-Y mcy Tos
2505086-0 M5 Tos
2505086-Y M6 Tos
2505087-0 () Tos
25€5087-Y Y Tos
2505088-0 Mco Tos
2505088-Y mcy Tos
255089-0 MDO Tos
25C5089-R MDR Tos
25€5090-0 MDO Tos
25C5090-R MDR Tos
2505091-0 M7 Tos
2505091-Y M8 Tos
25(5092-0 D0 Tos
25(5092-R DR Tos
2505093-0 MDO Tos
25C5093-R MDR Tos
2505094-0 MEO Tos
25C5094-R MER Tos
25€5095-0 MEO Tos
25C5095-R MER Tos
2505096-0 MA Tos
2505096-R M9 Tos
25C5097-0 £E0 Tos
25(5097-R ER Tos
25€5098-0 MEO Tos
25C5098-R MER Tos
2505106-0 MFO Tos
25C5106-Y MFY Tos
25€5107-0 MFO Tos
25C5107-Y MFY Tos
25€5108-0 MB Tos
25C5108-Y MC Tos
25C5109-0 MGO Tos
25C5109-Y MGY Tos
25C5110-0 MGO Tos
25C5110-Y MGY Tos
25C5111-0 MD Tos
2505111-Y ME Tos
2505136 Tl- Hit
2505137 YA- Hit
25(5138 YL Hit
25(5139 YZ- Hit
25C5140 YH- Hit
2505141 YN- Hit
25(5179-FB T84 Nec
25(5180-FB T84 Nec
25(5181-FB 84 Nec
29(5182-FB 186 Nec
29(5183-FB 86 Nec
29(5184 86 Nec
25C5184-FB T86 Nec
25(5185-FB 86 Nec
25C5186-FB 86 Nec
25C5190 3y Pan
25C5191-FB T88 Nec
25(5192-FB 788 Nec
2505193 88 Nec
25(5193-FB 88 Nec
25(5194-FB 88 Nec
25(5195-FB 88 Nec
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2505216 FB Pan
2505218 YK- Hit
2505226 LN Say
2505226-3 LN3 Say
2505226-4 LN4 Say
2505226-5 LN5 Say
25(5227-3 LN3 Say
25(5227-4 LN4 Say
25(5227-5 LN5 Say
25(5228-3 LN3 Say
25(5228-4 LN4 Say
25(5228-5 LN5 Say
2505229 Y Say
2505231-C7 7 Say
2505231-(8 (€] Say
2505231-09 (¢] Say
2505245 MN Say
2505245-3 MN3 Say
25(5245-4 MN4 Say
25(5245-5 MN5 Say
25(5246 - Hit
2505247 D- Hit
25C5274 BV Rhm
25(5275-3 MN3 Say
25(5275-4 MN4 Say
2505275-5 MN5 Say
2505276-3 MN3 Say
2505276-4 MN4 Say
2505276-5 MN5 Say
25C5277-D1 D1 Say
25(5277-D2 D2 Say
25(5277-D3 D3 Say
25(5288 789 Nec
25(5288-KB 789 Nec
2505289 790 Nec
2505289-KB 790 Nec
25(5336-RE RE Nec
2505336-RF RF Nec
25(5336-RH RH Nec
2505337-QQ Q Nec
25(5337-QR R Nec
2505337-Q5 QS Nec
25(5338-SE SE Nec
25(5338-SF SF Nec
25(5338-SH SH Nec
2505363 3y Pan
25(5369-FB 195 Nec
2505378 HT Pan
25(5378-Q HTQ Pan
25(5378-R HTR Pan
2505378-S HTS Pan
2505379 HT Pan
2505379-Q HTQ Pan
25C5379-R HTR Pan
25(5379-S HTS Pan
25(5409-FB 197 Nec
25(5415-E EAE Say
25C5415-F EAF Say
25(5431-EB TA Nec
25(5431-FB 8 Nec
25(5432-EB 1C Nec
25(5432-FB 1} Nec
25(5433-EB TE Nec
25(5433-FB TF Nec
25(5434-EB TH Nec
25(5434-FB T Nec
25(5435-EB TK Nec
25(5435-FB 1L Nec
25(5436-EB ™ Nec
25(5436-FB i Nec






