1 IMuauaapuyvecKuii cHeTYnK

[Toste B cueTUnKe ¢ pajuycaMu BHYTPEHHEro (aHO/) U BHEIIHEro (KaToJ) JIeK-
TPOJIOB COOTBETCTBEHHO @ U b (mipw 7 > a)

Vo
E(r) = 0
(r) rlng
Inr/a
Vi) =Vora/a

Ha paccrostnuu r. OT 1ieHTpa moJjie J0CTUraeT KpUTU4IecKoro 3suadenus F,., mpu
KOTOPOM HadyMHaeTCd yAapHad NOHU3AIIN.

B npubmmkenun, aro B 3T0#l 00/1aCTH BCA SHEPIUs SJIEKTPOHA IIPU CTOJTKHO-
BEHUU PACXOJLyeTcs Ha MOHU3aIuio, (€) ~ F\ = % Ecmu npu stom o = kN,
TO MOXKHO TOJIYIUTh:

Tec

M = exp /oz(r)dr = exp \/QkNECaU“;; “2 -1

a

31ech BBEIEHO MTOPOrOBOE HAIIPsXKeHUe Vi, IpU KOTOPOM Ha aHOIE JOCTUra-
ercd F.:

Vo e
— == ~ 2-+10.
VT a

B (e ovens xopormem) npubmmxennn Vo > Vi

M = Ke“" = Ke |

2meq
Int

CUETIHNKA (eg = 8.85 n®/m).

rae C' = n Qo - COOTBETCTBEHHO €MKOCTb U 3apsJi Ha €IMHUILY JITHHbI

Tunuaro A = 1/a ~ 1+10 pm. Ha srom oTpeske obpasyercss OKOJIO0 MOJOBUHBL
OT 4ncaa map JaBuHbL. [lomHBI MyTh pa3BuTus JaBuHbl ~ 7. ~ 10\, Ilpn
Te ~ 50 puM 1 v, ~ 5 cM/uc Bpemsi pasBUTHs JIABUHBI U cHOpaA JEKTPOHOB
t <1 HC

2 ®opmMmpoBaHMEe CUTHaJIa HA JIEKTPoAax

Teopema Pamo-ITlokm:

e B npocrpancTBe MeXKIAy IPOBOIHUKAMHU JIBUXKETCS CO CKOPOCTBIO U 3apsil
Q. Ilycrs moreHIMA OJHOTO POBOJIHUKA OTHOCHUTEJLHO BCEX JPYIHUX (3a-
3eMJIEHHBIX) ecTh Vg (1 He Mensiercs ot Hammaus (). Torma B ero menn



BO3HUKaeCT I/IH,I[yLII/IpOBaHHbIﬁ TOK

iy = 5,

rae FE - nosie B Touke HaXO02K/IeHUAd 3apda B €ro OTCyTCTBUE.

CoracHo eit m3MeHeHre HApPszKeHnst Ha aHoe (Karoje) ¢ eMKocTbio Cj
IIpU TlepeMeliennn 3apsia Ha dr

Q dv

dv=evar

dr.

YaursiBas, aro dr(e”) mano, AV~ mamo. OCHOBHOI BKIA - OT U0HOS.

Vi =- e 7Advd7“=— ¢ lna+)\
I[CVy J dr 2meql a
V+:—Q bgdr:— ¢ In b .
ICVy i dr 2megl  a+ A
[Monublit curnan Ha anoge V =V + V™ = —27201 lng = —% = _0%7

HIeHne BKJIAJIOB

V= In(a+A)—Ina

— = ~ (0.01.
V+  Inb—In(a+\) 0

a=10pum,b=10mm, \=1um

e Bpemennas ¢popma curtasia

[Tpenebperas BKiIagoM €~ u canrag v = pt E:

t Q , r)
- —_ < nY
V() /0 v 2mepl t a
Haitgem r(t):
dr . OV 1
a e 2meq (1)

" + t +
/rodfroz'u CVO/dT :>r(t):\/a2+u Cvot.
J 2meg Jo TéEo

Vi) = Y ln<1+M+OVOt>: ¢ ln(l—l—t)’

Arel Tega? " dregl to
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Tunuano ty ~ 1071 = 10 nc. ITomnoe Bpems cbopa uoros T - u3 ycaoBus

r(T) = b:

meo(b? — a?)
utCVy

Vinae = V(T) = —% - KaK U CJIeyer.

Crauamna - 6pictparit poct: V(571) = Viaa /2.

T = ~ 0.1+ 1Inmc.

[Ipu narpyske Ha omudeckoe compotuierue R, takoe arto 7 = RC < T,
spderTuBHO nostyuaeM JuddepeHImpoBaHie CUTHAIA HATPSKEHIST:

GV QC 1

I = — )
dt 47T€0 to +1
prQC?V,

Im(zm =10) ="
(0) 42eta?

JIJ1st TUNUYHBIX BEJIMYUH:
a=10um, b= 8um, ut(Ar) = 1.7cm?/(B-c), Vo = 3B, Q = 10%~
MMeeM:

C=8ud/m, T =550puc, T'(Vima/2) = 700 uc, 1(0) = 13 pA.

3 MWoHuzanmoHHbIE KaMepPhbI
3.1 Ilrockan xamepa

B mmockoit kamepe ¢ 3azopom d 1o HampsizkeHueM — Vg, eMrocTbio C' u co-
nporusierneM Harpyskun R (RC = 7) Ha paccrosgHum xo OoT "3a3eMJIeHHO-
ro'"s/1eKTpoIa 00paszyeTcs N MOHM3AIMOHHBIX TTap. DJIeKTPOHHBIN BKJI B CHUT-
HAJI Ha, 9JIEKTPOJIE

e (1 _ e—t/f) 0<t
Vo) = {%TUZ‘ (1—6%) exp (—$+r%°—) t

8
=]

‘za e‘
e

IV IA

<

Uonnstii Bktag VT (t) nonyuaerca samenoit v- — vt xg — d — xg.

[Ipwu vi, <TL U% - pexxuMm "amekTpoHHOrO cobupanus':

V= > VT (kpome odenb Mabix xg — 0);

Vi = &% - 3aBHCAT OT KOOPIMHATE! (T.H. "MHIyKIHOHHBIHA acbderT").

[Ipu paBHOMEpHOM 00/IyUeHNN OOBEMA NAOCKOT KaMephl 1 HOHHOM COOMPAHIHT

JOJIs UMITyJIbcoB ¢ Vi > V- - cocraBisier 1/2. I'pannia paBHBIX BKJIAJIOB -

cpenHsst JuHuA To = d/2.



3.2 Huaundpuveckasn xamepa

Koakcuanbable BHYTpeHHUI (IO HyJIEBBIM IIOTEHIMATIOM) U BHeIHUi (110
NOTEHIUATIOM — Vj) SJIEKTPOIBI C PAIycamMu 11 U 1y (11 < r'y) COOTBETCTBEHHO
co37a10T (paJuaabHOe) MoJIe

E(r) « i

Curnas or 3apsia ne, BO3HUKIIETo Ha pacCTodHuu (r; <)ro < ra:

V- —nelnry/ro
mar G Inry g

T.e. UHAYKIIMOHHBIH 3 deKT jorapudMutdecKn ociad/IeH 10 CPaBHEHUIO C TLJI0C-
KO#l KaMepoil.

v+ ne Inry/rg
mer Cllnrg/m
- + _ ne
vmax + Vmax - C
I'pannna pasubix BriaagoB (V. = V= Vory = /rirg < 1, 1. V0 <
Vi (%) B Masoii obactu. [Ipn usmenenun nossipaoctn nuranns (*) obpara-

mazx
eTcHd.

3.3  Cdepunecran xamepa

C HEHTPaJIbHBIM anodom UMeeT (eme 60.}168) PE3KYIO 3aBUCUMOCTD

rire Vo 1

E(r) = — :
(r) ro—11 12 12

_ —nerygrg — T
Vo = 2o _

max C ToTo — T

UH/IyKITUOHHBII 3 deKT erne MeHbIIe.

ye o merito—r
max OT’()T’Q—Tl

PaBuble BKIaIBI JOCTUTAIOTCA TIPU 1o = f;%é ~ 2r,

T.e. MPAKTUYECKU BO BceM obbeme Vo > VT

max-*



4 MHoromnposoJiouHasi iponopuuoHaabuasi Kamepa (MIIK)

[eomerprueckne mapamMeTphl: JAHAMETD AHOJHBIX MPOBOJIOK 2a, miar (BIOJIb
oCH ) §, aHOJI-KATOIHBI 3a30D (B1OIb och y) [.

Emkocts va eqununy minssl (~ 4 <+ 6 nd/m)

2meg
C= :
ml/s —In2ma/s

KoMmoHeHTBI oJIs TI0 0CAM

CVo Ty s OV
E,=F =——coth— — ——
Y (0.) 2605 R 2¢05
CV,
E,=FE(z,0) = —Ocotgﬂ.
2¢pS s

B6smmsu ot npososiokn (y < S)

1
E(x,y) ~ Cip 1 r=\/z?+y>.

2meg T’

M = f(CVp), nosromy

s (2mm) — s/2 (1vm)

Vo — 2V

T.o., B KaMepe ¢ BIBOEe YMEHBIICHHLIM IIArOM II0J1e B ApeitdoBoii 30He B 2 pasa
BbIIIe, 1 GOJIbIIe BepOATHOCTD JIOCTUZKeHNs yCJIoBusa Perepa.

M =const = (CVy=const = {

Ucnonbays sbipazkenue it C u Tunnunble snavenns (M = 10% 2a = 20 pm, [ =
8 MM, s = 2 MM):

AQ C Aa AM Aa
Q 2¢9 a M a

AQ_ CLAL MM _ A
Q  2es | M T

CaMblil KpUTHYHBI NapamMerp - W3MEHeHHe IIara S BCJIEJCTBHE CMeIeHHsI
anozHol tpoBosioku (Homep 0). IIpu sTom Ha cocenueit (1-it) mpososoke
AQ 8% As(vm) AM
~Y

~ - — 21
Q 0.1 mm M =~




4.1 Saexkmpocmamuveckas Heycmotiuueocmoy

[Tpu cmerernn OpoBOIOK (TONEPEMEHHO Yepe3 OJIHY) B JIBYX CJIOAX Ha 10
rorepevHast OTTAJKUBAIONIAs CHIa

SR=Y

(C%y} ~ 2

2mey T 2meq

(CV? (120 125\ _ (CVaPmo
ss  3s3s 4eqs?

Bossparmarorast cuia mpu HaATSI>KEHUH TPOBOJIOKH 1’

d?5(z)

R=T
dz?

YpaBHeHNE paBHOBECHS

R=Y"F

IpUu I'PAHUYHBIX YCJIOBUAX

5(0)=0(L)=0
MeeT PellleHIe
CVy | =
d0(x) =dpsin | —/—=2x | ,
( ) 0 < 2s EoT )
CV
“Vo /T op_
2s EoT
1 (CVyL\?
T = < 0 ) =T, —
47eg s
Kputudeckoe Hatsizkenne. [Ipu T > T, HeT paBHOBECHBIX peIIeHHil, Kpome
i(z) =0.
MaxkcumadsibHas JuHa 10 norepu "mysresoro" pasuosecus L, = =i—+v/4meqTma -

CWy
Tunuano aasa 20pm npoBonoku L, S 1 m.

IIpoeub naenovwrozo xamoda ¢ HaTsKeHHeM 1 Ha € IUHUILY JIJIAHBL.

CVp)? 2
laBnenne P = (860‘;; . [porut Ay = %%.




