)/err'eh 2l 506( Lmn('c sl o’ah-zo QVY)I.‘I@V)JM»-C% deviceA @

,gerlefg . -1 O 7~ éfi-ﬂdx'om e ﬁuia\lcn'u,m

A2 hew the pr aed nbype emiconduches are joisbed together te Q.,ae. carrier

orcertrbion. geadiects ab e fuuchion casse catier difffusion Holr from the o side diffuse
inlo the v side, and clbcrons fom the o side. diffire inko the pside . As Lol
esnbe o laever the P- Sole , Some oé Hoe meéal'f\m acceplor tons ((\14—)\/\:“ Fhe
uoch ace Ul wmcampesinked, ince the acceplors ace ficed in Hhe semizondactr
itbice., wbereat thoe bulbs e oolile. Cilhll, come of Foe posihive doner
fors (1) ewr Ehe ok ace Vel wozsmpensaled o the eckrons lons the
noside . ConsequeWy, a vegalive spnce chage fpems near the posie o e
jrockion ad o uiliie spnce chacge forms vieac the oo cide. This spnce

chacge <egyion ccoaler wn dlochrie el At diecled fom He pacitive
chagge toond the vieghie clime (Fguee Aa).

Fopue Al shous Ehet the boll difffaion cumeat
s fppon Ve to g, chereas the blle dniffi- curreatdue to the ectnic. (el
éﬁ:w: gmm r%jw- b Qeé}'. Tilse. eQac)-mn J(%ﬂiou cncreat ko é&m 4am

gt bo bl wlecear the ek deft curmad-flows o thre oppusite: diecho-.

Nobeo Honk Leause ) their vegaive eburpe, eeckons diffne fro cight 1o

Vel oppeste the }*u““ iR be Lot L

Wa, AL
3, Al» E\ﬂe(mao qu;QLﬂ'mm/ a’h" < Hne, SJ’&AJ(O-S”‘AL& COnA;HOﬂ a)' a aL Ve F—emPequrc,
wi('\noml’obn(c) o(“!(n/\.o @(o‘u{owg/ é:L¢ (wALJuJMo caecl-mn dwrj L)oOc, ourrank é&u«.\ma



Mmﬂ the éumck'on ace EJ&HM@& 2e40. “Thus ’ @;r- Enichs I-algc 9@ carrie— Hee &
Ar’fél' cuccert due Jo the eQe.c-l'ﬂ'c QneOJ N\ emcl—%, Camc.ea Ehe du‘@n&}:n
6«1(&“)" duc. Yo the Cpﬂf@ﬂhh&dm %,ra.alrcm)* |

i é\(\‘.’, ]/M.L "b L-Q l-v\.ae,r' CV'I or'a]er‘ wol" Lr.: lac. Mi‘i}’-aia LQH\JQQ_J'\ E)nc, wu.mLer-
(M((’Bw}' a)&nit\l'(:d (JewoLEA uJ;Hﬂ oL Oouef‘ cal e 0&-“’3"’ Ler'ea.@}'cf‘; .{) dl-aa‘

&OﬂCH{‘,O Wm""’ o'cmx:)l‘&hh (Jena]i:[ W:LL i (A_ﬁef g QE’I'J'EP-/ T) "Tt»e Are
(‘t&l’d Hnﬂ)ﬂ.ﬁ’" Ei)ne e DﬂL\Om,C J

__)-\-n = --E?.-a'w aiid j’fg ::ear,

Socting with bk e P v S, = =, 4l T, G
Ol = pope - NEEEE

b Olhoic) = B de o=y (D e ie

and 3’[,:: &/Amoé;—e.D’,fg_E:.::O. 1 |
T is coniemied- o we Poe Labrivsic Fomi level £ whid i fulled bo the
leckeie @teQJ I—Lmu_é,lq Ui LDl ] _'i AQ. .| G:Ake}rmore) e cam
Je@l..nc., ae rz.On)-:J c’wi-if% Cb axn e | &.QZL{_OCC""B!}ILICL PJ?:»H‘AO chbiage
ean ke ama“c-a]" equgr. e elackri @eOJ y25 e At

=
As Ad (ELuOL e Can wyrile: | _

Sp= ppp £ T T del ol U0

x
\)Ue Car ..n.Oxo Z’Kr;rdg (e L,.:,Oe, Gawcenl‘m.bz}aa N a @ﬁ.;-:c}iom a@ Ele in)‘ﬂ\ﬂrfc.

Cacrec a'cwrila v, and Ehe Jiééemoe._LcFmégw '. Q'Fr_MJ gf‘:_/ the
| =P OB-JZO a@ H—lp ébb.ncko\n_ \X/C (fLmA aU'lu.-ﬂ‘ | |

p= N, ex|=[.. (e}.,e:v)/QKT] i
Le. P = N\f‘“‘r[’(5F"Q7>/Q1Fj@<;’[“(é%"‘-7)/@7j
o Hab p= v, mf,[re,;,‘c;,_—) /Q,;rj



e L L T T T L - e @
Tk Jecivah H, e ;"E Q%[Jg Ji’]

walh] 16 Toder ' Sabestihubed (Boks (A) & Bl we %e..\“- jl;ﬁﬁ,f:a}e_;::o
x

i.e . Ag‘:-_—-_-:O
o 2

=

Qm:o.;r()a [ woe ol i é,_-,r Lhe viel eaed'mm curre Aewﬁ‘a: |
= 5 bdndl) T ey | L]
ey = —pn €

_‘_V(J;- !:Om)::.—".p“..ém. EEEEERNEN
g% L e

1t fpe [thoe candiion o) e ek eDechron and nle cxcrecks, Che Fomi
sl cre Lo st (el independecd o) =) Elmugloast e zimpll

» Bakaled i toe coergy Land disgonm b Fgido.
T carte pickivg vt Chab the carriecs’ Yot e in B Al ace

W L S B £ i I [ B B I RV

.......

_(rnce CLd%e,ALEH“L }an“on 4)' J’,Lm.. g,urxcl‘l’om ’TT/;e, u\.-m'a,ue. .&%&&L cl'mae, Ja‘ﬂ'ﬂ:'anko—\
wold (Dl Ll il _,4)1;)-:&0_ b ace oien L,%Q Biktas qauabioh | & |

2d L _de L e

=]

Herc Loe  AaNuwmme F—La?— &@ cJ.wmrS e’LnJ_ a_cc.e,:-)-arx are o -nil—e-J Q)Ln)'e\lé’f" {'Lc,



'goj_ How 2 (; e. 4.059 @ar‘ Q/—nw—m the é}.{nckaw) Czwﬁec’uem)'oa e c)mu‘ae__

Gj"?v"fl}'g c;ue.r Lo G‘o-nor‘f tLr_ce]:]'bf'X a_ml gree. cacrier< 't %Jcn L%

l C(I)_ e,KN Gr) = i\\A(x\.* F(x}-w(x‘)j

__6__ i rcaLowg Qar" a,uo\é @mm H»e, mel-awu%a éu.nc]na» (1 e . H-.e_ a\_rpf\-
6-..\,,.:"1“} c\nmae, weul»m }3 1L voa. nhw-u:l xwal Hﬂa H\'&Q .(12!\.«::‘ c\ﬂarae. J&n—hla,
i 2PM, Foc Q--cj;e.— Weu}'rao r!!a anl o )’Lu,& ae\- cjgi ) | d_n.t!

N-D-- NA -+ F - o= O |
Yo tle Tp ,'aie.g mezQ rEato.n Qe- AMtLMG. N.D""‘GJ A.-m.-l 1’» il Sa H—-m"‘ cle_
Ol?)?lv-! Lhe ce ]’la.n. f?.. f\jA Ll T;r Q)A ;;:M quellnam4" c..m. Coum
thew corte NA n expe [ (C -] )/Q.ﬂ'”"‘] Hm:.wfr- (b --J (e -E, )}

x<-

<o Baak  tly = w; _MT,Q[-E,@P;'Q“T .{._,_.-_C.L_ngs d)(x)l g‘:aw_pg

‘2{<¥

fmo ros.\ @ar' he -m_)ﬂ'ae, ns&u.j'n'.Q If‘l_faa..em e ael' BN CQi,m;Pizgwenhd
<pm/ QT@W(ND)__._ NS EREERE RN

2% 4

. Lgmwﬁn%m_;zy:;;-':ii;p: |
'4 The. i-oHO e e.r,\-ros)‘a}u. ,we..h.a é@erznae, Le}'mﬂ the i S,ulc_ amaf e
V= _Su:'e__ wcm‘?‘lg Qa tonS a,!' &Lefmno &?uéLuam 1S | Q@d e)‘)& Luc@" Lun }::a}tn")xd

W, \/l—: e d') qbp = QBIQ“( )

g_. meuh—pﬂ <_|. ; .I\l,> N T __.> nta"mo ..... L KL %ﬂm.c,c. t.Luuac, Jd’hlmh -

T el | ;23%55221 ¥ ergien
| | EERR B
I]j/%gj NN
- ' et An-.e o | X:L]m.ns:]n nloralbe| | fd . T |
! % Mmhm%&ﬂu I I a‘- ..... ! — |
bepaci ; : 1 13 S0 B R,

| - l
I-ﬂ-."sil'iom /L J&\:{)CH‘OW.('C&Enm ﬁﬁi |

r’cgov\




/\ND" “‘A’ i @

erQ ~l ! :""“ wcn\—ao il ‘Rcc)m Al’ a tma}l o dg
v1E€u | 'D ?
Lo v CEAL 6 Q\»e.. L &L‘ﬁ JL‘)‘H Lnup..-,
g /// & ey pece chace
O

//7/

w4 = | _
/ : T %?,QQ F-,ﬂ_ém,,l-,;,,,g_;n L {;’"’fo
é/uw Ll S el s s

|

FEE TR SIN| cnl mmr,.ar-;,: it P casdtl ] e

Ae—"70eho-“\ (eam Lo Uful' LAE T . ﬂ&a)@dc!’* bl }"ﬁ!n&ham r%m.—. Ml n:,f:rﬂ.n‘” Hnﬂ.
ACleLm-» r'!.‘-at.o-- WA ('Lea (Lc}a.mgno.nr* Atl"fﬂ.ulﬁon :i]ﬂab\.lln Al:mda |

&, i pn-c ACT:QP}IQ»-.. raan.om gm&, &.m&ﬂ Are )"D]'la% J.LrQE}'d (; A P_..M _‘@\ S
Elia - %:ssw.s e.caum}'m.-.: <} Qéd \‘0 il Ch_.._ ! E &D'NA—] |

TR
Focr -.ax.P < rx.aé.@/ bor [ekoan a[?‘cfb ::e I\])( HEEEN
so ELa- dcb = el\l.& (> +xp (an & G.:-n)'lvaw R - xr,l the ng _
de £r£a | @LS “‘?“““ @) . _
doo= qpm*'“o el Cosnp® R S ELFe [

§tmx@ﬂr09( m(:lae, Ve Sule QéuﬂL—ALF_QlLLn-a ma,ﬁ#___mﬁgt |

Cp(x)._ Cb‘"m}'.n cl\) (—;c.r ,,.)L ' O*‘(R:._:t
2eg. &

=

AO_ S AR ech\"Hc. giem u; m@a)rnn’\m &LL_C_Q‘LCL"QKAJZLL_‘QAI:E-nBJL_Q b i—Lra;uaL Lhe

f'ﬂoﬁlﬂo_ ., :- o # <o L’%Al‘ G- ‘(’LCH P—LLJQ e'(l).- —-%&_\l{é (x-l-'! \ g.r.z‘,{xCD

(¥}

2.8 oe the w.siic,) )= e,f\)D (1__.1:‘,,.) ,égr 941_4%.

gl mmi;mm_ @i?@l Fhoak exish

e RS aal SO




/H_ ’ﬂnc, mmm %ce c,lnma,e we;&]'\'lg% anc Semtcc-ngnc!mr‘ I‘E_a'uuf'cl Hﬂnl’ l'lﬂﬁ
"DHQ w&aa[ﬂwer Klpa,c.e..- Clnn lae.. T:e,r ULm}"'Mr'tL U H—ne. "7- S‘lo]e._ mu};}" Prm.ce% qu«ﬂ
Pe bh@ﬁa&;'—tv&, Sf?/Lce cLarz)e- ’oer Al J""dfta.._ (v ;’Le_ \/)-.SAEJC- Lo ‘L]’M"
e (2 Ae o o0 v Sden = | = +'
e Yok a}ePQh},- Q% di, W s gives =y W/ o+ X,
%a CamLin;wa a@&r‘:{w@!{ oQ:, e onk qu.tﬂn"on& (Q ﬁ-,hﬁ)! we. alehia

d)(x. o= O"'): Cb(x.—_— O-)
reld

wuhao

e, d);ﬂe“ + @ I\Jé 12.' =r .q)“ -.-gl\]g ';Cvz
J =i L TF e

solatela Qemh }-o \)y..-- e [NA"*;’ "'ND”'\"]

Aund. AN : :\\J = 4N
"‘.Z.'., WE-L“ -5 ‘Jb | _—___[j}h ':Jc: D:vc.y,:'

/\

i _ {1 ol
aERRe e Lo

s [ g w‘wm ol Tl
7 T COMT;M a’cf;mman éor W g awcn La

W= [-zsrso(‘ﬁm_)\!kj

A2 Ny = bgT en(%) 0% At&x of et T= 200K |
3 ot

Ny ~ 0873\ and Wi AS2 4 nm

v,

£y ML N





