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Keanudumkauua 6akanasp

KOHTPOJIbHOE 3AAHUE

KoHTponbHOe 3aaHne COCTOUT 13 Tpex YacTen (Tpex CamMoCTOATENbHbIX 3a4aHni)
N oxBaTblBaeT TPW OCHOBHbIX pasgena auvcuunimHel ®OI: anekTpoduanyeckme
CBOMCTBA MOSYNPOBOAHNKOB, KOHTAKTHbIE SIBMIEHUA B NOJSTYNPOBOAHUKAX U pusmnyeckue
npouecchl B CTPYKTypax OGUNONSPHOro v norieBbiX TPaH3UCTOPOB.

KoHTponbHoe 3agaHve umeeT 30 BapuaHTOB, pasnMyalroMXCss WUCXOAHbIMU
AaHHBLIMU N YCNOBUAMM peLLiaeMblX 3aau.

Homep BbinonHsemMoro BapuaHTa 3afaHUA onpefensieTcd CyMMOM Bcex
undp HoMepa 3a4eTHOM KHMXKKM (ecnn cymma umdpp He npesbiwaeTt 30, Homep
BapuvaHTa paBeH 3TOM CyMMe, B MNPOTMBHOM Crnyyae Ana ornpegeneHns Homepa
BapuaHTa 13 ykaszaHHOW CyMMbl crieyeT BblidecTb 30).

B xo4e BbIMONMHEHUS KaXO0ro 13 Tpex 3agaHnin Heob6xoaMmo pewunTb No OAHON M3
3ajay, HoMepa KOTOpbIX YKa3aHbl B Tabnvuax UCXOOHbIX AaHHbIX K 3a4aHNAM. YCrnoBus
pellaeMbix 3afay Takke npeacTaBfieHbl B COOTBETCTBYHOLWMX Tabnvuax Ansg Kakgoro
3agaHunsa.  MeToaudeckne yKasaHUs K BbINOSTHEHUIO  KOHTPOSIbHOrO  3ajaHus,
HeoOxoaumble [Onsa  peleHuss 3agad  U3NYECKMe KOHCTaHTbl M napameTpsbl
NoNynpOBOAHMKOBBIX MaTepuarnoB, a Takke pekomeHayemas nutepartypa npuBeaeHbl
HUXeE.

MpoBepeHHOe npenofaBaTeneM KOHTPONbHOE 3ajJaHue npeacrTaBnsgeTca K
3almTe, KoTopas NPOBOANTCS B XoAe 3k3ameHa. CTydeHT JoNycKaeTcs K aK3aMeHy npu
HanM4MKn BbINOMNHEHHbIX NabopaTopPHbIX PAbOT M AONYLLIEHHOrO K 3alUTe KOHTPOSIBHOMO
3agaHus.

BHumaHue! KoHmporibHbie 3a0aHusi, 8 KOMOpPbIX UCXOOHblIe OaHHble U yCIio8usl
3a0ay He coomeemcmesym paccyumaHHOMY HOMepy e8apuaHma usu Homep
gapuaHma paccyumaH He8epHoO, He peueH3upymcs U 8038pawatomcsi Ha rnepeoersiky.



UcxoaHble AaHHbIE 3apaHwue 1
No Matepunan Bpemsi | Paccrosmue MacwwTabHbin Homep )
BapuaHTa nonynpoBoa- £, MKC X, CM KoahpuumeHT peLlaemon
HUKa K 3aga4un

1 Ga As 11

2 Ga As 1.2

3 Ga As 13

4 Ga As 4 1.10
5 Ga As 1.8

6 Ga As 1.2

7 Ga As 1.6

8 Ga As 1.7

9 Ga As 5 1.9
10 Ga As 0,08 1.11
11 Ge 1.3
12 Ge 1.5
13 Ge 1.1
14 Ge 1.13
15 Ge 3 1.10
16 Ge 14
17 Ge 1.6
18 Ge 1.5
19 Ge 1.2
20 Ge 2 1.9
21 Si 1.5
22 Si 1.8
23 Si 0,04 1.11
24 Si 1.3
25 Si 1.5
26 Si 1.13
27 Si 5 1.10
28 Si 1.6
29 Si 14
30 Si 1.2




YcnoBus 3apayd 3apaHue 1
Ne
3aga- JaHo Onpegenutb
um
B nonynpoBogHuke n-Tuna  KOHUEHTpaums |KOHUEeHTpaumuM OCHOBHBIX M HEOCHOBHbIX HOCUTEmNen
1.1 |aToMOB  [OOHOPHOW MNpPVMMEcu  COCTaBMnseT|3apsga Nn M Pn W MNOMOXEHUE YpPoBHA Pepmu
Ng=10%6 cm3, T=300 K OTHOCUTENBHO CepeanHbl 3anpeLleHHon 30Hbl Ern-Ei
12 B nonynpoBogHvke n-tuna ypoBeHb ®PepmMu Ern |KOHLEHTpaLMM OCHOBHBLIX M HEOCHOBHbLIX HOCUTEMNEeNn
’ pacnonoxeH Ha 0,25 9B Bbllwe cepeauHbl|3apsaa Nn U pn
3anpelyeHHon 3oHbl Ei, T = 300K
13 B nonynpoBogHuke p-Tuna  KOHUEHTpaums |KOHUEHTpaumuM OCHOBHBLIX M HEOCHOBHbLIX HOCUTEmNeMn
' aTOMOB aKkLENTOpPHOW  MpUMeCHM COCTaBrsieT [3apsda Pp M Np U nonoxeHue ypoBHa ®Pepmu
Na=10'"cm3, T =300 K OTHOCUTENBLHO CepeanHbl 3anpeLleHHON 30Hbl Erp-Ei
1.4 B nonynpoBogHuke p-tuna ypoBeHb ®Pepmu Erp |KOHLEHTpaLMM OCHOBHBLIX M HEOCHOBHbLIX HOCUTEMNEeNn
' pacnonoxeH Ha 0,25 9B Hwke cepeauHbl|3apsaa pp U Np
3anpelyeHHon 3oHbl Ej, T=300 K
15 B nonynpoBogHuke n-Tuna  KOHLUEHTpauus |YaenbHoe COnpoTUMBIIEHWE MOMYNpPOBOOHMKA pn U €r0
' aTOMOB  [JOHOpPHOW  MPMMECU  COCTaBIISIET |OTHOLUEHUE K yAenbHOMY COMPOTUBIIEHUIO
Ng=10Ycm3, T=300 K COBCTBEHHOrO NOSYNPOBOAHMKA pn/pi
OTHoLweHne yAEnbHOro conpoTuenexust |KoHLeHTpauuio aToMoB JOHOPHOW npumeck Ng
1.6 |nonynpoBoaHvKa n-Tuna K yAernbHOMY
COMPOTUBIEHMIO cobCTBEHHOrO nonymnpo-
BOJHMWKa cocTaBnseT pn/pi=103, T =300 K
17 B nonynpoBogHuke p-Tuna  KOHLUEHTpauus |YaenbHoe COonpoTUMBIIEHWE MOMYNpOBOLHMKA pp U €r0
' aTOMOB  aKLUEnTOpHOW MNPUMECKH COCTaBIISET |OTHOLLEHNE K yAenbHOMY COMPOTUBIIEHUIO
Na=10%cm3, T =300 K. COBCTBEHHOMO NONYNPOBOAHMKA pPp /pi
OTHoLweHne yAenbHOro conpoTuenexust [KoHLEeHTpauuio aToMOB akLenTopHOW npuMeck Na
1.8 |nonynpoBogHvKa p-Tna K  yAenbHOMy
COMNPOTUBIEHMIO co6GCTBEHHOMO nonynpo-
BOJOHWKa cocTaBnsieT pp/pi=104,T =300 K
19 BpemMs Xn3HM HepaBHOBECHLIX 3MNEKTPOHOB B |OTHOCUTENbLHOE YMeHbLUEHNE KOHLeHTpauum
' NnosnynpoBOAHMKE, HaxoOsWeMCs NoA BHELUHUM [M3ObITOYHBIX ONMEKTPOHOB 3a Bpemsa t nocne
Bo3gencTemeM, T = 10° ¢ BbIKMIOYEHNS BHELLHEro Bo3aencTanst An(t)/An(0)

1.10 BpeMsi M3HM HepaBHOBECHLIX 3NEKTPOHOB B |/IHTepBan BpeMeHMu t Mocre BbIKIIOYEHUS BHELLHEro
' nosnynpoBOAHMKE, HaxoOsWeEMCS NoA BHELUHUM [BO3AENCTBUS, B TEYEHME KOTOPOro KOHLIEHTpauus
Bo3gencTemeM, T =107 ¢ M30bITOYHBIX 3NEKTPOHOB YMeHbLUMTCH B K pa3

MonynpoBogHWK HaxoguTca nog crtauuoHapHbIM |OTHOCUTENbBHOE yMeHbLUEeHNe KOHLEeHTpauun
1.11 |BHeWHMM BO3AEWCTBUEM, BbIPaXKAOLWEMCS B |[M3BGbITOYHBIX 3MTEKTPOHOB HA PacCTOSIHAM X OT MecTa
MHXEKLMN B HEro 3reKTPOHOB B CEYEHUWN Xp. |UX BBeAeHUs1 An(X+xp)/An(Xp)
OnddysnorHHas annHa anektpoHos  Ln=0,01 cm
MonynpoBogHMK HaxoAWTCA Mog CTauuoHapHbIM |[PaccTosiHMe X, Ha  KOTOPOM  KOHLUEHTpauus
1.12 |BHewHMM BO3AENCTBMEM, BbIPAXKAIOLIEMCH B |U3BLITOYHLIX ANIEKTPOHOB yMeHblunTca B K pas
MHXEKUMN B HEro 3MEKTPOHOB B CEYEHUU Xp.
OnddysnorHHas annHa anektpoHos Ln=0,002 cm
MonynpoBogHWK HaxoAMTCs MoA CTaLMOHAPHBLIM |M30bITOYHYIO KOHLEHTPaLMIO 3NIEKTPOHOB An
BHELUHMM BO3[AENCTBMEM, BbIpaXaloLEMCH B
1.13 |ogHopoaHom oGnyyeHun ero ceetom. CKOPOCTb

reHepauun 3neKTPOHOB Mo [AeWCTBUEM cCBeTa
Gen=10%° cm?/c. BpeMsi XuU3HU HepaBHOBECHbIX
3rNeKTPOHOB B MosynpoBofHuke t =107 ¢




UcxopHble gaHHbIE 3agaHue 2
sapua. | Marepuan | MV U | froua | Corporirene | Moverare | puaauos
@ BOAHMKA Snel_KnT’F:x'OB HLI:pCON'I( S, cm? r's, Om AT, K 3anam
1 Ge 0,017 0,01 0,001 - - 2.3
2 Ge 0,034 0,02 0,004 - - 2.2
3 Ge 0,050 0,03 0,002 40 30 2.5
4 Ge 0,017 0,01 0,001 - - 2.7
5 Ge 0,034 0,02 0,004 - - 2.4
6 Ge 0,050 0,03 0,003 - - 2.9
7 Ge 0,017 0,01 0,002 - - 2.8
8 Ge 0,034 0,02 0,001 30 -20 2.6
9 Ge 0,050 0,03 0,004 - - 2.4
10 Ge 0,017 0,01 0,002 - - 2.3
11 Ge 0,034 0,02 0,001 - - 2.10
12 Ge 0,050 0,03 0,004 - - 2.9
13 Ge 0,017 0,01 0,002 - - 2.8
14 Ge 0,034 0,02 0,001 30 40 2.5
15 Ge 0,050 0,03 0,004 - - 2.7
16 Si 0,030 0,02 0,002 50 ~10 2.6
17 Si 0,045 0,03 0,001 - - 2.1
18 Si 0,015 0,01 0,004 - - 2.4
19 Si 0,030 0,02 0,002 - - 2.8
20 Si 0,045 0,03 0,001 - - 2.7
21 Si 0,015 0,01 0,004 - - 2.9
22 Si 0,030 0,02 0,002 50 20 2.6
23 Si 0,045 0,03 0,001 - - 2.2
24 Si 0,015 0,01 0,004 - - 2.1
25 Si 0,030 0,02 0,002 20 50 2.6
26 Si 0,045 0,03 0,001 - - 2.10
27 Si 0,015 0,01 0,004 - - 2.1
28 Si 0,030 0,02 0,002 - - 2.8
29 Si 0,045 0,03 0,001 - - 2.10
30 Si 0,015 0,01 0,004 - - 2.4




YcnoBuga 3agavd

3agaHue 2

3aga
-um

[aHo

Onpegenutb

2.1

KoHueHTpauun aTtoMoB AOHOPHOM M akLenTOpHON
npumecer B o6nactsx nonynpoBofHuKa, ob6pasyto-
WKMX peskuit p-n-nepexod, paBHbl Ng=10% cm3 u
Na=10%5 cm3, T=300 K

KOHTaKTHYl0 pasHOCTb MOTEHUMANOB @k W  LUMPUHY
nepexofda Ao B paBHOBECHOM cocTosiHuu (u=0), a Takxe
OTHOLLEHME LUMPUHBI Y4aCTKOB Nepexoaa, fnexalumx B N- u
p-obnacTtax An/Ap

2.2

YoenbHble conpoTuBrieHWs obnacTei nonynpo-
BOZHWKa, 06pa3yoLLMX pe3kuit p-n-Nepexos, paBHsbl
pn=1 Om-cMm 1 pp=10 Om-cMm, T=300 K

KOHTaKkTHyl0 pasHOCTb MOTEHUManoB ¢k W  LUMPUHY
nepexoga A npu nopgaye Ha nepexod obpaTHoro
HanpsbkeHus u=5 B

2.3

KoHTakTHas  pasHOCTb MOTEHLManoB B PE3KOM
p-n-nepexoge ¢xw=0,7 B. YaenoHas anektpuyeckas
NpoBOAMMOCTb p-obnactm op=1 Cm/cm,T=300 K

LLUnpuHy nepexopga Ao ¥ OTHOLUEHME LUMPUHBbI Y4aCTKOB
nepexona, nexatyux B N- 1 p-obnactax An/Ap

2.4

OTHOLLEHNE LWNPWHBI Yy4acTKOB Pes3Koro p-n-rnepe-
Xoda, nexawmx B N- M p-obnactax An/Ap=0,1.
YpenoHasi anekTpuyeckas MNPOBOAMMOCTb p-06-
nactm op=10 Cm/cm, T=300 K

KOHTaKTHYl0 pasHOCTb MOTEeHUMAnoB ow
nepexona Ao B paBHOBECHOM COCTOSIHUM (U=0)

U LUMPUHY

25

OGpaTHbl TennoBoM TOK pPe3Koro p-n-nepexona
lo=10"1%A, conpoTuBneHne Tena 6asbl paBHoO T s,
T=300 K

Paccuutatb 1 noctpoutb Ha rpaduke npsmyto BetBb BAX
p-n-nepexona B uHTepsane TokoB i =0...20 MA. MNpoBecTn
€e KyCOYHO-NIMHEWHYI0 annpoKCMMauuio W onpeaenvTb
noporosoe HanpsbkeHve U". OnpegennTb BO CKOMbKO pas
N3MEHWUTCA TENNOBOW TOK NPV M3MEHEHUU TemnepaTypbl
Ha AT

2.6

OGpaTHbI TEnnoBoW TOK pe3koro p-n-nepexoaa
l0=10"12 A, conpoTuBneHve Tena Gasbl paBHO r's,
T=300 K

Paccuntatb n noctpoutb Ha rpaduke npsamyto seteBb BAX
p-n-nepexofa B nHTepsane Tokos i =0...20 MA. lMposecTn
€e KYCOYHO-FIMHEWHY0 annpoKCMMauuio 1 onpeaenvTb
noporosoe Hanpsbkenue U. OnpegenuTb CMeLLeHue
npsmont BeTBM BAX BOONb OCU HanpsbkeHWA Au npwu
n3MeHeHUn TemnepaTtypbl Ha AT

2.7

KoHueHTpaumm aToMOB AOHOPHOW M akuenTOpHOM
npumeceii B obrnacTax nonynpoBoaHuKa, obpasyto-
LMX peskuii  p-n-nepexod, pasBHbl Nz=10'7 cm3,
Na=10'* cm3. [nowagb nepexoga paBHa S,
T=300 K

OOGpaTHbIn TennoBoW Tok nepexoda lo un OapbepHyto
emkocTb nepexoga Cs npu nogjaye Ha nepexoq
obpaTtHoro HanpsikeHust u=5 B

2.8

KoHueHTpauun aTtoMoB AOHOPHOW M aKLenTOpHON
npumMeceit B 06nacTax nonynpoBogHuka, oGpasyto-
LMX peskuin p-n-nepexod, pasHbl Nz=10 cm?3,
Na=10% cm3. [nowagbs nepexoga pasBHa S,
BPEMSI  XKWM3HW  HEPaBHOBECHbLIX  3NIEKTPOHOB
=10 ¢, T=300 K

OOpaTHbin  TennoBon Tok nepexoda lo, Avddepen-
LumnanbHoe COMpOoTMBIEHNE Ipn U ANPIDY3NOHHYIO eMKOCTb
nepexoaa C aup Npy Nnpsimom Toke =10 MA

2.9

KoHueHTpauun aTtoMoB AOHOPHOM M aKLenTOpHON
npumMeceit B 06nacTax nonynpoBogHuka, oGpasyto-
LMX peskuin p-n-nepexod, pasHbl Nz=10 cm?3,
Na=10%5 cm3. Tnowags nepexoga paBHa S,
BPEMSI  XKM3HW  HEPaBHOBECHbIX  3NIEKTPOHOB
=10 ¢, T=300 K

OOpaTHbin TennoBon Tok nepexopa lo, GapbepHyto
emkocTb nepexoaa C sap B paBHOBECHOM cocTosiHUM (U=0)
N anddy3noHHYy0 eMKocTb nepexoda C aup NPU NPSMOM
Toke i=10 MA

2.10

KoHueHTpaumMm aToMOB AOHOPHOW M akuenTOpHOM
npumeceii B obrnacTax nonynpoBoaHuKa, obpasyto-
WKMX peskuit p-n-nepexod, pasHbl Nz=10'7 cm?3,
Na=10%® cm3. [Mnowagb nepexoga paBHa S,
T=300 K

OO6paTHbIn  TennoBow Tok nepexopa lo, ©apbepHyto
emkocTb  C eap M AuddepeHumnansHoe ConpoTUBIEHME
nepexoa rpn B paBHOBECHOM cocTostHuM (u=0, i=0)




UcxoaHble AaHHbIe 3apaHwue 3
KoahuumeHThl HanpsixeHus mexay Harpysou- Howmep
Ne Tennoson |nepepayun Toka 6asbl anekTpogamu Zgzap*:is_e Hoe peliae-
Bapu- TOK Hue conpoTuBe- Mo
aHTa lo, A B 8, Uss. B | Us. B Ex B RJ;I(?T(VSM 3agaun
1 10 150 0,75 0,70 - - 3.1
3 2:1074 120 5 0,72 5,0 - - 3.1
5 5.10 100 0,70 3,0 - - 3.1
7 8.10*3 90 10 0,68 0,62 - - 3.1
9 10 80 12 0,66 0,60 - - 3.1
11 104 180 - - 3.0 - - 3.2
13 3.10* 150 - - 4,0 - - 3.2
15 6-10 100 - - 7.0 - - 3.2
17 9-10'* 80 - - 10,0 - - 3.2
19 | 1,2.10% 70 - - 12,0 - - 3.2
21 101 120 - - 10,0 1,0 33
23 10*3 140 - - 8,0 1,2 33
25 101 110 - - 7,0 1,5 33
27 1013 90 - - 9,0 1,0 3.3
29 5.10"3 85 - - 12,0 1,5 33
YaensbHas | Moporosoe |HaMPAKEHWA MEXAY | Myraowee | Harpysouroe Homep
Ngai?gm— KPyTM3Ha |HanpskeHue SNIEKTPOAaMU HanpsXeHMe | CONPOTUBAEHME | peLlaemoi
b, MA/B2 Unop, B Use, B | Ueu, B Ec, B R¢, kOMm 3apauu
2 2,0 2,0 4,2 10,0 - - 3.4
4 4,0 3,0 5,0 10,0 - - 3.4
6 6,0 -6,0 -2,0 6,0 - - 3.4
8 8,0 -7,0 -3,0 2,0 - - 3.4
10 10,0 -8,0 -4,0 8,0 - - 3.4
12 3,0 2,0 - 10,0 - - 3.5
14 5,0 3,0 - 12,0 - - 3.5
16 7,0 4,0 - 8,0 - - 3.5
18 9,0 5,0 - 6,0 - - 3.5
20 11,0 6,0 - 9,0 - - 3.5
22 1,0 -2,0 - - 6,0 10,0 3.6
24 3,0 -3,0 - - 7,0 8,0 3.6
26 5,0 -4,0 - - 8,0 10,0 3.6
28 7,0 -5,0 - - 10,0 6,0 3.6
30 9,0 -6,0 - - 12,0 2,0 3.6




YcnoBus 3agad

3agaHue 3

3agauu

[aHo

Onpegenutb

3.1

BunonsipHbIN  TPaH3UCTOP N-P-N-CTPYKTYPbI,
BKMtOYEHHbIM no cxeme O3, umeeTt napamerT-
pbl: CKBO3HOW Tennosoi Tok lo, koaddmum-
eHT nepedaun Toka 6asbl 3, WHBEPCHbIi
koadduUMEeHT nepegaunm Toka 6Gasel L.
3agaHbl HanpskeHUss Mexay anekTpoaamu
Uss 1 Ugs.

Onpegenutb B KakoM pexume paboTaeT
TpaHaucTop. PaccunTtaTth TOKM B LIENsX aMUTTepa
ls, KONMekTopa Ix 1 6asbl is. PaccuntaThb TOKM I,
ik 1 is npn ysenuyennn Hanpspkenna Us, Ha
50 mB.

3.2

BunonsipHbIi  TPaH3UCTOP  N-P-N-CTPYKTYPHI,
BKMtOYEHHbIN no cxeme O3, umeeTt napameT-
pbl: CKBO3HOW TennoBon Tok lo, koaddpmum-
eHT nepedauv Toka 6asbl 8. 3agaHo Hanps-
xeHue Uys.

Paccuntate M noctpoutb Ha rpaduke BXOAHYHO
i6=f (Uss) n ynpasnsiowyto ix=f (Usy) xapak-
TEPUCTUKM TpaH3ucTopa. PacyeTbl BbINOMHWTL B
avanasoHe uameHeHus HanpspkeHus Uss, COOT-
BETCTBYIOLLEM M3MeHeHUIo Toka ix= 0...20 MA.

3.3

BunonsipHbIi  TPaH3UCTOP  N-P-N-CTPYKTYPHI,
BKMtOYEHHbIM o cxeme O3, umeeTt napameT-
pbl: CKBO3HOW TenmnoBol Tok lo, koadduum-
eHT nepefayn Toka 6asbl 8. 3agaHbl Hanps-
XeHue nutaHus Ex n HarpysodHoe conpoTue-
nexuve Rx.

Paccuntate # nocTpouTb Ha rpadmke nepe-
OaTouYHYI0 XapaKTepucTuky TpaH3ucTopa
Uk = f (Uss ). PacueTbl BbINONHWUTL B AnanasoHe
naMeHeHuss HanpsbkeHnss Uss, COOTBETCTBY-
owem nuaMeHeHuo HanpshxeHna Uy, = 0... Ex.
B paboueln TOuKe, COOTBETCTBYIOLLEN
Uk = Ex/ 2, paccuntatb KoadpduLNEHTI ycune-
HUA no Toky K, 1 no HanpsbkeHuo Ky .

3.4

MoneBon TpaH3MCTOPp C KaHanoMm nN-Tuna,
BKMtOYEeHHbIM No cxeme OW, nmeeT napa-
MeTpbl: yaenbHas KpyTusHa b, noporosoe
HanpsbkeHue Upop. 3apaHbl  HanpspkeHus

mexay anektpogamu Uz, n Ugy.

Onpenenntb B kKakoMm pexume paboTtaeT TpaH-
anctop. Paccuntath TOok cToka ic. Paccuutatb
TOK CTOKa npu yBenudeHun HanpsbkeHns Usy
Ha 0,4 B.

3.5

MoneBon TpaH3UCTOPp C KaHanoMm nN-Tuna,
BKMtOYEHHbIN No cxeme OW, nmeeT napa-
MeTpbl: yaenbHas KpyTusHa b, noporosoe

HanpsbkeHue Unop. 3agaHo HanpsikeHne Ucy.

Paccuntate M noctpouTb Ha rpaduke ynpas-
NSAOLWYHo XapaKTepUCTUKM TpaH3ucTopa
ic = f (Usu ). PacyeTbl BbINONHWTL B AnanasoHe
nsmeHeHuss HanpsbkeHust Uz, COOTBETCTBYIO-
wem uameHeHuo Toka ic=0...20 MA.

3.6

MoneBon TpaH3MCTOPp C KaHanoMm nN-Tuna,
BKMtOYEHHbIN No cxeme OW, nmeeT napa-
MeTpbl: ydenbHas KpyTusHa b, noporosoe
HanpsbkeHne Upop. 3apaHbl  HanpsbkeHue
nutaHns Ec v HarpysoyHoe conpoTuene-
Hue Re.

Paccuntate u noctpouTb Ha rpadmke nepe-
AaTo4YHYi0 XapaKTepUCTUKY TpaH3ucTopa
Uew =  (Usy ). PacueTbl BbINONHUTL B Ananaso-
He uameHeHust HanpsbkeHnst Uz = Upep ... 0.
B paboyen TOuKe, COOTBETCTBYIOLLEWN
Uc = Ec / 2, paccuntath KOahdULMEHT yCu-
neHnsa no HanpskeHnio Ky.




METOOUYECKUE YKA3AHUA
K BbIMOJIHEHUIO KOHTPOJIbHOIO 3A0AHUA

B Hauyane 3agaHus npuBOOATCS HOMeEpa 3a4eTHOM KHMXKKM UM BapuaHTa
BbiNosiHAeMoro 3apaHus. KoHTponbHOe 3ajaHue [OMKHO OblTb  akkypaTHO
0popMIIEHO B OTAESNIbHOW TOHKOW TeTpaau. BbinonHeHue kaxaow 3agjayv cnegyet
Ha4yMHaTb C HOBOW CTpaHuubl. [ns kaxdou 3ada4qu criedyem 3anucame ycrioeusi u
UCX00Hble OaHHble Ori ee peweHus. B Tekcte HeobxoguMmo OCTaBnATb nons Ang
3amMevYaHunn peLeHs3eHTa.

o peweHnsa nwobonm  3agayun, HeobXxoOUMO  BHUMATENbHO  U3YYUTb
COOTBETCTBYOLUME pasaenbl peKOMeHLYyeMON nuTepaTypbl U BbiNUCaTb NPUBOAMMbIE B
HUX pacyeTHble BblpaXeHud. 3aTemM crefyeT COCTaBUTb anroOpuUTM peLLeHUst 3agauun
(nocnepoBaTenbHOCTL (bopMyn Ans pacyeTta Bcex Tpebyemblx BenuumH). MNpu aTtom
OTAENbHbIE pacyeTHble OPMYISibl MOryT OblTb MCMNONb30BaHbl HENOCPEACTBEHHO,
apyrve criegyet nonydntb NyTeM COOTBETCTBYHOLLMX Npeobpas3oBaHui MOMYyYEHHbIX B
nutTepaType BblpaXXeHUN.

PeweHne 3agay OOMmMKHO conpoBOXAaTbCs NoapObHbIMM KOMMeHTapusmu. Bcee
pes3ynbTaTbl pacyeToB [OOMMKHbl OKPYrNATbLCA [0 TpeTben 3Havawen uudpsbl.
PacuyeTHble BenuuuHbl criegyeT BblpaxaTb B eauHuuax cuctembl «CU», ncnonbsys B
cnyyae Heob6XxoAMMOCTM COOTBETCTBYHOLLME AECATUYHbIE MPUCTaBKWU (CaHTW, MWW,
MUKPO, Kuno, Mera u 1.4.). Jonyckaetca npeacrtaBreHve pesynbTaTtoB B ¢opme C
nnasaroLlen 3anaToun, T.e. UCNosib3yda coMmHoXuTeNnsb 10", rge n - nokasaTenb CTEneHu.
Mpadmkmn paccymTaHHbIX 3aBUCUMOCTEN crieayeT BbINOMNHATbL Ha MUNNIMMETPOBKE C
yKaszaHnem eaviHuL, WU3MEpPEHUs OTIOXEHHbIX MO ocsaM BenuuuH. [na ypobctea
NPOBEPKN B KOHLE KaXOoro 3agaHusa cnegyeT OTAESbHbIM - CMMCKOM  MNPUBECTU
pesynbTaTtbl PELLUEHNS YKa3aHHbIX B UCXOOHbIX AAaHHbIX 3a4au.

BHUMAHMUE! [ins mozo 4mobbi KoHmMporsibHoe 3adaHue O6bi1o Mpo8epeHo
peueH3eHmMoM K Hadasly 3K3aMmeHaUUOHHOU ceccuu, OHO OO/MKHO bbimb 8biC/1aHO Ha
rpoeepKy (C y4emom peasibHbIX CPOKO8 [epechlsiIku KOppecrnoHOeHyuu rnoymod) He
rno3oHee cepeduHbl Oekabpsi.

CTyaeHTbl, NpubblBaloLME HA CECCUI0 C HEMPOBEPEHHbLIM 3agaHneM, MoryT BbiTb
He [OOonyLleHbl K 3K3aMeHy, ecrnu He ycnewT UCMpaBuTb 3afaHWe B COOTBETCTBUW C
3amMevaHVsIMUN peLeH3eHTa.



DPUNYECKUE KOHCTAHTbI

g =1,6-10"1° Kn - 3apsig aneKkTpoHa;
m = 9,1-10731 kr - Mmacca anekTpoHa;
k=1,38-10"2 /K = 8,62-107° 3B/K - noctossHHas BonbumMaHa;

€0 = 8,85-1071* ®/cm - anekTpmyeckas NnocTositHHas.

OCHOBHbBIE NMAPAMETPbI

nonynpoBOAHUKOBLIX MaTepuarnos npu Temnepartype T =300 K

Ge Si GaAs
MNapameTp

LLinprHa 3anpewieHHon 30HbI AE;, 3B 0,66 1,12 1,424
COGCTBeHl:laFI KOHLI,eHTpaL_l,gI/IFl 2.4.10%3 1.45.10% 1,79-10°
HocuTenen 3apsga ni, CMm
MoABUXKHOCTb 3NEKTPOHOB [n, CM?/B'C 3900 1500 8500
MoABWXHOCTb AbIPOK Wp, CM?/BC 1900 450 400
KoadhdomumeHT n,mcpchysmm 100 36 290
anekTpoHoB D, cm“/c
Koacpcpw|.|,v|e|-|T2 anddysnm 45 13 12
ablpok Dy, cme/c
OTHOCUTENbHasa AnanekTpuyeckas 16,0 11.9 131
NPOHNLLAEMOCTb €
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