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Nexkuusa 4

[loneBble TPaAH3UCTOPDLI
FET (field-effect transistor)
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[NoneBou TpaH3UCTOp
C ynpasnfoLwum p-n nepexogom u
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n- channel junction FET
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N-channel FET
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P-channel FET
(hole-conducting FET)
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Ynpaenawuwne (CToK-3aTBOPHbIE)
XapaKTepUCTUKM NOSIEBOrO TpaH3ncTopa

C KaHallOM N-TUMe
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Ynpaensawuime (CTOK-3aTBOPHbIE)
XapaKTepuUCTUKN NONEBOro TpaH3nucTopa c
KaHanom p-tumna
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BbixogHble (CTOKOBbIE) XapaKTePUCTUKN
NoneBoro TpaH3ncTopa ¢ KaHarom n-tuna
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BbixoaHble (CTOKOBbIE) XapaKTepUCTUKHU
nosieBoro TpaH3ncTopa c KaHarom p-tuna
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Y4acTKN BbIXOOHOWN XapaKTepPUCTUKU
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[Tonorasa obnactb XxapakTepucTuKku
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KpyTu3Ha xapakTepucTUKM TPaH3ncTopa ¢ KaHarnom
n-Tuna S,MA/8
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[NloneBble TPAH3UCTOPbI C N30SIMPOBAHHbIM
3aTBOpPOM ( insulated-gate FET)
MIAl-TpaH3ncTopol
(MeTann-ananeKkTpPUK-nonynpoBo4HUK)
metal-insulator-semiconductor transistor
(MIS insulated-gate transistor)

MOI'l-TpaH3ncTopsl
(MeTann-okcua-nonynpoBO4HUK)
metal-oxide-semiconductor MOS

(MOS insulated transistor)
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MIAI1-TpaH3ncTop ¢ BCTPOEHHLIM
KaHarnom n-tuna
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BbixogHble xapaktepuctukm MAOlN-TpaH3ucTopa
C BCTPOEHHbLIM KaHanom n-tuna
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BbixogHble xapaktepuctukm MAOlN-TpaH3ucTopa
C BCTPOEHHbLIM KaHanom n-tuna
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XapakTtepucrtuka ynpasnedusa MAl-tpaH3ncTopa
C BCTPOEHHbLIM KaHanom n-tuna

~08-04 0 G4 0812 Uqy B

=7 XHYPO3 ®akyneretr KNY 17

Kadegpa OBM Ten. 70-21-354




[NoneBble TpaHsmclT\oA)bl

== XHYP3 ®akynstetr KNY
Kacdbenpa OBM Ten. 70-21-354

BecHa 2018

[1-TpaH3UCTOP C BCTPOEHHLIM

KaHall10OM p-TUMA

18



[MoneBble TpaH3UCTOPSI BecHa 2018

BbixogHble xapaktepuctukm MAOlN-TpaH3ucTopa
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XapakTtepucTtuka ynpasneduna MAOr-
TPaH3UCTOpa C BCTPOEHHbLIM KaHarioM p-tuna
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[ToneBoun TpaH3UCTOp C

MHOYUMPOBaAHHbLIM KaHafoM n-tuna
Induced-channel FET
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BbixogHble xapaktepuctukm MAOlN-TpaH3ucTopa
C MHAYUUPOBaHHbLIM KaHanom n-tuna
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XapakTtepucrtuka ynpasnedusa MAl-tpaH3ncTopa
C MHAYUUPOBaAHHbLIM KaHanom n-tuna
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[ToneBoun TpaH3UCTOp C
MHAOYUMPOBaAHHbLIM KaHasrioM p-Tuna
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[ToneBoun TpaH3UCTOp C
MHAOYUMPOBAHHbLIM KaHarioM p-Tuna
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BbixogHble xapaktepuctukm MAOlN-TpaH3ucTopa
C MHAYUUPOBaHHbLIM KaHanom p-tuna
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XapakTtepuctuku ynpasneHma MAIN-TpaH3ucropa
C MHAYUUPOBaAHHbLIM KaHanom
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BbixogHble xapaktepuctuku MAOlN-TpaH3ncTopa
npu pasnUYHbIX HaNnpsXeHUs1X Ha NoANOXKe
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XaPaKTEeEPUCTUK MNOJ1EBbLIX TPAH3NCTOPOB OT
TemMrneparypbl

Upre(T7) Uorc(ro) 0 U/mp(rf) Unop(ro) Usy
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OCHOBHble napamMeTpbl NOMeBbIX
TPaH3NCTOPOB

KpyTusHa xapakTepucTUKH

S=ol /oU_mpu U_ = const;
S=0.1+500 ma/V

KpyTu3Ha XapaKTepUCTUKH 10 NMOAJI0KKE

St=o0l /oU mpu U_ = const;
Sii=0.1-+1 ma/V
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OcCHOBHbIE NapaMeTpPbl NMOJiEBbIX

TPaH3UCTOPOB
OudodepeHumanbHoe BbiXOOHOE (BHYTPEHHEE

Ri) conpoTtuneneHue
r =Ri=oU_/ol mpuU_ = const;
,El,wcbcbepeHumaanoe COI'IpOTI/IBJ'IeHI/Ie
yyYacTKa 3aTBOP-CTOK
R3c=0U, /ol .

MakcumarnbHasa pabovasa yacTtota fmax
HavyanbHbIM TOK cTOKa Ic.Hau

HanpsikeHne otcedkn Uotc
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OcHOBHbIE NapaMeTpbl NOMeBbIX
TPaH3UCTOPOB

BxoaHasa eMkocTb CBX

ConpoTMBNEHNE CTOK-UCTOK B OTKPbITOM
cocTosaHUn Rcu

Tok yTe4ku 3artsopa Iyt
[ToporoBoe HanpsaxeHne Unop
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[ peneJibHblE 3KCIJ1yaTauyUOHHbIE

napameTpbl
HanpsaxeHune cTok-uctok Ucnu

Hanps»keHune 3aTBop-UCTOK Usn
HanpsaxxeHune 3atBop-CcTOK Usc
TemnepaTypHbIX AnanasoH

[ToCcTOAHHBIN TOK cTOKa Ict.max
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CXxeMbl BKITHOYEHUSA MOSIEBbLIX
TPaH3NCTOPOB
C obwmm ncrokom (OWN)
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CXxeMbl BKITHOYEHUSA MOSIEBbLIX
TPaH3NCTOPOB
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Cxema c oowmm ctokom (OC)
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Cxema c oowmm ctokom (OC)

RBx=R3
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CTaTnyeckun MHOYKUMOHHbLIW TPaH3UCTOP
(CUT)

Loy A static-induction
Co transistor
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TpaH3UCTOP CTPYKTYPbI MeTann-HUTpua-
okcua-nonynposogHuk (MHOIN)

metal-nitride-oxide-semiconductor
transistor (MNOS-transistor)
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JIN3MOI1 TpaH3ucTop

(MOIl-TpaH3ucTOop C NaBUHHOWU
MHXeKuueu 3apsga)

floating-gate avalanche-injection
MOS transistor
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JIN3MOI1 TpaH3ucTop

C yNpaBnsAoLWMM 3aTBOPOM
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OJICBBIC TPAH3UCTOPhI HA OCHOBE
Oymaru
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TexHoJorusg MDmesh (Multiple Drain
mesh)

P-mash N-source
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'MbKne opraHuyeckue TpPaH3UCTOPbLI
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'MbKne opraHuyeckue TpPaH3UCTOPbLI

source & drain contacts (Au) SAM

organic semiconductor

lop dielectric
(AlO, + SAM)

bottom dielectnc

(AIO, + SAM)
\ o. -
OM
floating gate (Al) plastic substrale
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IlojieBbI€ TPAH3UCTOPHI HA OCHOBE
rnadeHa
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IlojieBbI€ TPAH3UCTOPHI HA OCHOBE
rpagena




bunossipabie TpaH3UCTOPHI Becna 2016

Tunbl KOpNycoB TPaH3UCTOPOB
s e |

TO-3

JEDEC TO-3

ey vt o [L#22005
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Tunbl KOpNycoB TPaH3UCTOPOB

SOT 23 SOT 89

SO 8 DPAK
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Tunbl KOpNycoB TPaH3UCTOPOB
TO 92 SPAK
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Tunbl KOpNycoB TPaH3UCTOPOB
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TO 220FP TO 220AB
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Tunbl KOpNycoB TPaH3UCTOPOB

TO 218
TO 220-5

TO 247AC
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Tunbl KOpNycoB TPaH3UCTOPOB

’,

MeTtannonnacrtmaccoBbIM Kopnyc ( npoToTun Kopnyca
Toshiba)
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bunionsipabie TpaH3UCTOPHI

Tunbl KOpNycoB TPaH3UCTOPOB

Kopnyc Semikron
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Tunbl KOpNycoB TPaH3UCTOPOB

SOT-23
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[lomaluHee 3agaHue

* YCTpPOMCTBO, IPUHIIUII pa0OThI, OCHOBHEBIE
[apaMeTPhbl U XapaKTEPUCTUKH

bUTIONAPHBIX TPAH3UCTOPOB C
MU30JIMPOBAHHBIM 3aTBOPOM



