m _'Dl-i,jréﬁ VS ALHESLN}_; ‘Eﬂhsjc._ef.',v\. relations @

0 We knew, that dmff and &.Lf-fmsi.o‘n are m-(uha.be\j related.

Ex:  pr-junchon

& o ok e i 0
P" ' n
frozocom g
Jl__',.
L
0 O

\del \I\C.I\rg,‘ "

0 \) Elasi &ccjl.l.j . D =

3 GM (T=o): D= &

.?"‘f‘ﬂ_@ {‘._5_ i

AL'F‘FUJLG;» (“". recombinatio v\.)l
T T e 7 | |2l
near ntecface =P builk-in feld E

= daft
iEq‘\.u-v'...'u'akhr\’.-..t.sm : 2 = O

Diffusion * zbf “Don (de.{ims'm
lbn‘.fk? ‘—SF:" n W F: -(4&%\'\“ ‘L.)

oo -
—PQ\-‘\-C.c.Lg, turcent densivies _gp ) AF

D= st Corsted | [Cmi/s)

ll. 3 Pa.r"';'-f.-l-ﬁ. we\bLLLV{:J [S/ hS]

jui - Sbelede relabions
: fg(E,-.f) il .Cé-ELnstémJ.\‘T§§-lql\j

'Ef‘cbdhi.. aw  olion ‘]

: i e == i
) T=6 ® =Dym + apF =0

Eq_ﬁ.t.wpn‘;mm sté{:'ci,d;mﬂ, wne,dr'\a.g.:,'u: m(T) = n_ e

T
n

!
4
c



1t
Note : ‘U‘d |= ‘J_.F’ end. N, T "HQE } |
_ ‘-’ o e :
=y ! €
SEET-ALIETT i

=D "—*'@BT/G) .M
1) R55Ume i-férmcon,s et T =0
Eq_mtu\aﬁm.,- uidh Lield E and hde,m:.{g grad.ients ?"ESQn’E:

~eV(F) + Ep..(?j) = | constant

’( L 3(4:: bal elnchche mical N
B Fb{gv\,‘['l.&(,
ELQ(}&S%ACC Locel chemical PotEnM

P otential

x| BN (Wl?/a_SUre& r\e(ﬂ.-{-we to  conduchon bx.ch
(B=-vV}

e&a_el accounts )CT&P AGH )

DDS Pr- \.um,t G.r&a.. (bh \rlh.ume (,-F 3])) 9([:.) & E(E)/A

ﬂ

n o= S&Eg(iﬂ f(E) B f d& g(E)

(,S:f/h_c_e_ ;P(.E) = G(E '“l:) GLEP fw{\ml) ot T’f))
s I 2

%, ~‘a‘é’§ e gle) = 9

Oy e

:'-'=§ e by = =
M EF- 'am V'YL S(E'F) R

| | vn
= e.—*z

E + 8(5?) - O



SR - | S =y 3 S @
Squil:[ W= [ = =D gn —-'\n.h'E = 0O
e e | TN T

K ffsion | | | dlge
(Pa:r't\ch_ Curvev\{‘.s)

ve = Te g(g) B

+ _egjLE’EF) D E —m F-ejE

i
O

=l D ) 'Q‘g(EF)

o~

Eloctic cureit densihy ge 2l reehd FLT BaW AL
= me-VL-(HrLeE)]; ;> |

sl Lol lesul byl LA L L PR GE T EN
and je =B (Ohm's lxw) e

jw R BERD W MDY (&) 4

W

Remarks:

. ‘FD caw e measured b}j M%Suv{w&i H:Q or @ (‘\ué‘mmrsﬁ)

L

\*"i, T, D R Eq_ua-Uonu,m Profar*\'eg o{ the S}jsl':cm
n ﬁé@rd" Ll‘.l?\et.‘,r"‘ _tf‘ﬁn."?art éoe-F{LcLants Gre.

e,r;{_u;z;bi'omm _Fcopw‘;{‘.as

T ;'ﬂ\ﬂttnm {:ransforf can be vewed  as dilft or diffisinn. *
- | oy A L] B
’Dwgf : z i B VL[J-@_E ( aU. eloctrons conbibute )

D%st«ﬁ: —g = "’:D SD(EF)VE;: (’homl} t!.e,c'&?*o)n; et Ferme lovel
conivbide )



- transmission

1

T%IPL.WL ;(,mp {\-3 \‘.u'ﬁ’:»btan ] ( Po..':&laf‘\netﬁ.h ‘ Un :'b\nQ 2 D E& .) -

I(Clirag CnB
=

§!D b L&r‘ae_ 'Y‘éaCons {n b\ﬂQ ?—DE G ( \\Cohhcu Lt) i Pﬂsemh‘ﬂu‘)
G.t SEFQra:tQ Eq_uuhbn,m } Q\ﬂeMLuz_L ?otenf\—i.als
ﬂ"-’l ®nd HZ- . EV\IQ_ EQSSWm?- CL (o D}f‘non (‘-Ow l'). "l'ehn‘b- T]

AD wires (" chapmels'):
oASSwme&{:o be‘)erfecuﬁ balli.;{'-ic, (a.e ho Sc&'ﬂ:gm3>

' Blchstebeely dofimed by split gate elachodos b polentid V
(SCC:FF LI;L"L*%), more l{\EgG\'turE Vg = Mbrre. N&Mvour Q\’\Lr\f\f’-L .
C6m~{:.nm3 FOW%L&Q L U<fj> (&Smme& 'é;:,i,be &\&Een&.{{: .rf X)
possbb\zf MO’MS {Or U (a)l 2 BDIX 3 Hﬁrmolni.je. &}c.: |

:> We Hﬁve [ .SP,PQY‘QMQ-. QM P&oblem"'

AT

e -Hd b o) s
Wlay) = ¢ X (Y

et R ek 0t )



K = B4 &)

NPNEEE Ny 4
D)= 7T e P -l

R DG Efﬁ:%@c@ (13,0

— ‘ L\a L T
e R O R SR T

A_(D S\Lbbfm dse

F

| occ.u.?Le.& S{,a:{:eg

Ctetes mh:Lf'é<€r_ wall be ocenpied by elackrins (g5 2).
Sl T (o Taee Y B [ Com bl EL (B | et Lol [ obed
ﬂﬂa(.CeoQ olbcae  heweon S amd D s Small,

In figue cbove 3 shdes gt E=G wibh 420

o R - MS Q@

ib 'DDS ?r- u.N_'t (.D.n&'llk (SCQ P\O Gndl | Exerme 1) (i SU.BBOJ\A n:
D _

———d —_—

PRC ™iak+ A Dk) = i‘f_/'[_ = glR= L T

o ol wbh werene < Robe wib ghe n (k) = glk): 2k = k/T
T —— eneryy < &l —_—— &n(g\‘*m

= Dos ?;*‘-m"* ogh © $(O= nfaE = Qran) /e = 4/ wule)

‘G"bui; Kre(écckj () = f\qiﬁ&éf/rdk C W Note o(& cud wle)
-Hére._) E' & rdekoe o Bﬂ'ﬂ*ofs ol 4D subb anl b oo puihe




Etectn.c Cl\krre_'n{'— {"‘“ﬁﬁ)m S +o D < i Zj)J Subband ni @
= o
I = e | 48 0@ T

2 .

n

Remarks e o © = ?lz" e (&) = flz‘;gCE>' Cmﬂa?, of )
Sincs. ‘9@- gy r g ad §'(e)= oo
(here g s for shules with k>0 e, W YO aud

‘ k<0) Lie,y ATy 40)

lrl

T S E T D

S (@s v® | (s indip of )
i Th.,(E) i MSM(\,SSW ﬁronbLtd"j "EI” (’,LD.U}YDH Gn Subl;adg\
L - - e
ot segy B (kb b B ), ie,
,Pnoh., o{ %@@xﬂa _Jc\nrooa_\n 564’&&&.@ r‘-e@m,\
CI’-F'.M SU:&@’EFS Ch /.LD Cj/lcr\-szt { ’Tr; (E) = 1- ]
i \h!e, "'\@U‘t "’\eﬂz _ﬂsswecQ Tf’\"' 6 ) S S(E) o 6(}"1"‘;); (r»f’-)
Sep {;uam
* The expression \QY I: Cs'“mmrat,tcﬂaogt el
il I+ is Con*\abw&\t}v\ '{:o‘ é;ﬂat In_ Dnau’\ajnv\a Un

haht—’ﬁmﬁa eiad*rans tn r“exa[,on 5 WL‘H\ e'ne%
QP-PPDP”'J:& sido iD Chcnnel. )LQ it Qn (&) 2|0

* Check thab o wait of the ﬁa]:\‘t ol el ol /gt

SLML(AF\Aa I:L Curr‘cv\'t /f:'om D ’tO S Subba.ch ’V\

T = W - - e)S 48 57 (99,0 T ()




: +/ Lt ;L 2
Sia @ (& = Tl W@ = W, @9
we \nG»Q |
j PN RSN ’j’gm |
- e E) VT TL e ]| 4E17E)
Net CQFFe_h‘E :
I O e g e Ze T |
A N W SO\E T.CE)
fa
Linear »\e&mm ‘u, (AT Er
e
ﬂ> "‘L\,\/ I F—E—' (LF> V
T T e
>Con&uc+w G T e e T T O T T [
| b't'?-o\ COY\CQ.M,
L cndawte

LG Zé ;%"Z'T;(EF)'

Ok of resishure

®%‘hc wire @ T T il TN: )
= 2
S G=2N




