


- b

ee=e

= R



l*ﬂ;r@'ﬁ';‘ Al ¥ UL g T R : = oo S b i e it o S g o a7 sl
.

-

T Theymal \JO,H‘G\@ 2 S . E {

~

= ‘ 19 los |20t
e

N okt ettivadend of Temp™ :
Wheee Temp, n dpemg v Volls

T= Temp, in kelviv

gl S s 8 o B

¥ T = Doy 1. ¢ sl e o

K = Boldzmenls (JQM%C\’Y\* (1,g@x;‘6ﬂ:r}acg ke,{vin)mm

Koand K both, SrEqBoltzmom’s  canddmd
k= 863 A& ev/°Kk
S = €)' ST Y

oo T

o e S

1o Q

5

':(1 Tz 300)( °

&
it
€

VW3 0 o, 025 vl
|1 Goo

Q- 2 |

THed Yemdarddy  Rooon Temp, dng 3ook  « 15 ofual
> ,

o B mV ‘\jTéleiﬁ*’i
D @ M °c = Tewp ok el

€4 - T 200°k (Stemdad Roem TEmp)
= Z2%e - % _

BTN Ee e rEreD




= o'y (gbgmbqﬁa T@mr’)

’;"v—z'ﬁrz < ( No device Cam u!\f\/mﬁ’)

S
___-_‘_-_‘_‘—‘\-"‘—-—-______._._.._'
Temp 1v Coaagn

E | | "
’ﬂ{”Yﬁrfy Cf}l‘%f’ LE&) < I+ A e 8qf7 lo}w ‘}WO‘{O‘/}’YJJ

.

(%md-39p)

i o
AT R S R

g=-

§

fq" i !

_S4endoned fosmudss »Lo otoé!rqm g(q

{Em(ﬂ = Cfm”P {

Be = Comterh (matecied crm:slmd)
Po umd- 4 &V Jop

Gl Q’ I;‘} D @ %é@ Q”

BDDPI D DP09.0.00 0.0.0.0 0 .o

04

>




EE‘-: S e L e i 3 2
b TR Ry 4 T RE
: EalT) = 0395~ 22%8" T/ ¢y

b | =4 |
1

i §

8

Fms‘ _,gﬂﬁ‘_; S N D . T

™

Tzok; EqlT)= 0.98¢ en

T=300'k EalT) = o9 &N
T= Yook,  EqlT) —083F ¥

Fov SV
! o hal
FG’.I(T) = (=1J—-3-€7<lt/ N/ 45 o
Siis motd \Sitalde  fox WiEW Temp,
> i enedg) Tgep i lagge e sem) condmcdox i
most NEUHALIe  (ox  high FRIBmp. Applicaden . whem
o Compreed_ o Gy o

= 9‘3 Tﬁ‘“’np. liﬂcm'ﬁfMﬁ_ e Se”mfac;cmémciqu dhe adow
Lm}\ be uib\«%&iﬁ and due do g theemead virvadion
occuy  Hie eyl Gap glipekly  deccerres,

3w, ._
> Elechdn  com vt Sey v E c&*r:efwcefw{ 1

Known  Cocbjddem 9P .

= \Applicatale Natuxal  element  onhy,

E w\\ M Fmbfdéuz_y emmgyﬁh}g{qp -ele ctyomn &hyH,
Pobibiided, dis Rule 18 applicade fox  pure elemond:
(Natyad  hemendy, |




M:}/’Bﬂn—?rqmw T e
- metad / conductet [
pr—=y O
& O K -
o E,,— O at DK
| feee e

Ve

= (xee elethwox Ccm@mhw'ﬁfm B adwaryg qvq;m%ee‘:m_l

Ok.
—> metad 18 o Good cmw—m gp cnceend envemdR¥K .

- \j Texnp, A credale =

ovechapping

of ZueK
ON e Lapping, Op VD & CR inovedeef with domp 1,
NOTE  The (fcevelectron concentseding  fn tne e dad
B fade pend emdt of Temp, l

=5 E‘Y\@(\g,y BC\T\‘J GTqu ih Senv CO‘(\&ML%Y :"_‘b_

b -2

E&T.': Erneua

b

YO MDD

o
b

& M




by JR B

_..p.;.‘ sl

Jode o oepe o o

e e s s L el e ot (S a D
45 Ll o

NOTE > AT oK el Stwjdoaimchiy eve aswladfens 2

> Sf‘m:c)owlthr\{ gve bipolyes, ,ﬁ 7Y
ﬁ* oo™ '*?“\? CJ‘f\U\“(z‘Q, Cﬂﬁf\‘ﬁ{\” QAL o : ‘T—Cﬂﬂ‘:‘f
Cvaded  cnd et Wil be. dhe -
Crlactiady in dhg Somicaaducteg. Ba_|———
- } \ S ook
% Enedgry bagl gap tn Tngwadady e Wel€ Exne.
Eg—> lage (Vs ey — \ ..
et Gy . RPE
Eoy

Tvg’ '

=> aM mih\isdrm/& axe _Redih Comndye daxt of ayvremch

-

ME  @X. a~e Us.ma i elethanic -
=T M, CereavniC, Bakeel) -:H’) Poxcelain
Cottepdy meué) Diamend, g_fm.ia‘j , PRI

NoTE

[ Ea 14 H:?ha;}7

¥ Elecham Tvelt ey

—Ta Urud- of ‘EN\Q«(?V

:> Pmﬁhw L\T\’\i‘ FQ.Y 9\"\{;{8}7 N2 elettyonica .

ST IV clejemq ad ¥ emevgy  datned oy e €
W mow"\g aLO q 5 pO;}meoi ch{f{%f\rem(e <]C A V.

Fo < evacuadl ooyt e

\

o

e T
= T B



= A = . Q;

1
F
¢
G
=
J
ik
A
v
R
3
) @B L f\%

NeoTE i
i r\l@ ™) %@ - @
o .

¥ Kinedic  emorgy .
pe &

KE = Lomv> g5
- .
":> I;E = C‘l\/ :TOUJQ
vz QFP’)I&I \fex{-%q&,ﬁ
Ke ‘?ﬂm‘cb 0E Ynts by dhe, &

A
=

:

b3

)

— =

\"%47 e €= LJT / e g

aﬁ’ mol ; ,‘
iy of emgQVevion: 1
- Q.

e :Dmf% ve,an’zLy 1 ™ec XOE ) My
Jf;‘eld rﬂfm!dy CV[m = e

Uny - o h\mlo\,ub, YY\L/\{~S'Q( P Qmm/v_ym

A Moy .
& mZ' md.qcac{ﬂ Hain Fd 4 dme e IMd  Hefe
" from  ane placd do  amedher place.




P Y A R R Ty e, v T s T T T R T s e s e

¢ - .. U1 - Sy 17
- heehon webility (510 3890 amfvec 1300 cetfe,
:._-r Hele W\D\D\M“_‘? (-HP) | lgao'cﬁm"’/wsec Soo amfy-g

o/ Ste

) . XBf 9417 | 2:€ 1)

e NoTE 5 Ehectam Mobility 4 (edwus  grecctrr dan’
; & Ofhenl  amd candyet \n'#y alge Lavge,

s, ¢ IS Ixarge k™ Paglipe  cmd  adgo amww
‘morf Orecenk dhetn a hole .

NoTE > dllyhvene  Crnuctv -

el A ¥ &\

l o >m axe S_,w,r}qtaf{f fe'\( Hf C‘.PMICsdm\fb{

\ 2> Smlf\tb\q\g Hme 1=t U erey Smalq &0

14 1R e S dable fox Swirehing
Appl) cotfen )

_H‘%CL:\_-‘PQM»:.--BFH ACakiony

G

NoT¢ obaility OFS €7 and Hole 1 decxenre witty Tom

oy mota\br’ry A dr\quf Camww deccegre Wiy Wv}()

As Temap.  mecensed le{i +o  thexmal u.lmscdﬂtm
m\ow\w OF chepggl coxviex i decxess.
& S Termp | M«
L‘ v QY Ll etk Temp 9} ml‘{ mectryial
P Pox e e e,
| #};ﬁj; (6 fox & m- 2-§ fC CHQA«Q
—— - _ .. — I
= 2-33 for Hefe = 230 ¢ v




X W\D\QLU('}>-¢ AE‘C'*(‘@HCA UJféJn "'['mp_ IGH"’-“OQ——«{iY){f?ﬂgT_ \,"Cl,”{'g’,a;%j:_'. |
A)-j}f"ﬁ velociky > \felﬁqli/ .

j)’m“f»} meand by fw(e

— .. Y . =

gy it vebdl, o A N
fledd gntosity e E A

:D‘é’fﬂ' \/P_chh Z\f’: uq m/f.e(‘_ fJ

fficLE_ e, ’_W“.JMC”'W’@ fov a  Sewjapaddetos © = &
- ° N - N 2 i SRS

W

- D
]}',‘;—_L.mj}_ oy .-‘-:-:F <o \;/GW\

¢ T m‘(e?f <:c;‘ 5
Ve

HYLo, y b
T gV g

Axcgec fa‘ieu
¢ tndentidy
A \Sralow  (feld  Tedmsivy i applied o2

\ X4 molﬁ;/u"r’y _‘ chavge Ccqvriey will Yemarn et
> dwip veloctly ™ Unesroly  inevenses wivy fleld boimeisy

M
&

.,-
P 1
e Y

Gt

X 5

b M




A g e D Al Tt B e T S —
e o o o’ s i -I"mﬁ*ns;ﬂ':ﬁr-wwnq T T AT S T Ay

i 5

T 5 qpph'd
};h =2 mo\o\.h'\*/ of haxge qulg,\r —-Wplﬁl e core ey S
?ﬁ 2% Qlff‘ ] F{‘ \IC){D C{"‘("7 Lo (Y “('&l‘(\f\q\n c’qr\-noé;\ C.Qrﬂi}w B
X T SemiGeadnetee

2 * —

L% CE

£ i v-Sec

S Ul Uneax

: I Cvesices !
é e e U

i P dn 4 Sem\c"ml%“{ af g\idd 1\’141“’7!1%‘7 e ‘ax/qcqully
} ~ineease WP iy Ying be.%mnﬂ

ind :Dmf’\ \/Qlﬁg+7 Sub Amegw Mcxegce.

> od ’lg”‘"ﬁ‘f‘f - F feAd 'Yl:\Lf’YH 4*‘7 dhe Dxi Fﬂf veloorby enipdg
ﬁ T indo Cadtpcadion

L LEpkacie CoplENT (T

" Ao T called miﬂw‘\”ry QWRW cyrerent amnd Renercte
Saducadlen  @leccemd 0 Themal Fenevedtd  Cuveeond
—> ToMsdepend  Upea e Minoxidy  cavions,
= ttpaviy  caedex 4 dRpend e Upn Yae Temgp,
> 060, To i diveeHy pPopsHend [depend Lpo Yo TRmg,

P\ B s anlepemdend of applih Vokdegpe
L To= HA (Mica-amp) for Tle

f L Te= e (e Ae) e
‘.E_-:L_E:, Leﬂk‘*a’ﬁ YNt G e (v gﬁwmmim
. Wit Gompave o S B

T



- HifWMy CongiHve-dv Tewp.
_,ey I" CIQPQMA U«POY} Hae  nNo. of Irw\fnor{.py Cﬁ\’\-’r)'é':\:f::—
= Miveiyy  Coterjen Cancentidion 14 depead Uprg Tomp,
Temp in T | “
e M- A AR
g N by 40 e
| { Jevencally —inaresse 3%

o=
Per 1 °c ?

s T_f‘ ﬂ_aC. :].D'j}-)ﬁ
l{‘_ T’P lo; ,Q"C

\o
To = (1oa)p gy

Meﬁ > To  dounft ICO'Y enervy o ol Yool G ¢ and S;.
> Féx 48 NAE appoximadtphy Wovcren e Wik F
7 L 1% fﬁdﬁPﬁhﬁdfemA_ o/ applied UQ{cfﬂa'e:

ot Wi Sakpated il applied Voldge o

Hemte — Fhe—mdme Eatuvactiog  Cuvrendt .

m= SPLG a7
Lo ) T5 5T T
= Wiher TomMP. T o Lawen TW"’
Cligrepel ¥

Clpgfgtd- 5 'Jﬁ{lf‘ﬂﬁ’ AW Redp Of  Thomge, of chye
[i= & ] oy

=

AL LR -2 Y R T

iy,

P
L

PBIVIND P 000,00

g

D

-

l;..b_ PSS




T Y B T T DA T € T eI S T

e ‘ ¥
© S “tcm 0{ cufwen;k ) mm\a{ OX  qeV/|CC
3 umdex e ?npmfﬁmce o electerc Fdd mﬂm-;._ .

€% Unipolone | |
¥ Eﬁ i re < MN~-Cheme |

£ P~ hemmel

e Y Ve Tube

B Cuvvend W | Coreefed

J \ | 1 e Q

1 | elethog o hole gk Pie f C”"qwé? qu;en(
; X Ripolax

: Clrecemd  Capeny 4 by “+wo ‘lcﬁﬁ -f—?zpe Q]r;_ )

- Conyest ioecW e ch holed,
& Eﬁ Bfg—PQg@nr diew ce rf % BT

* Te”“_()e”ﬂ*‘”e eefficadt (~rc3
oS S o M

NTC .

( NegaHve e, BT

Cooprr . & PogiHve Temp.
efficenty ‘ o Coefficemst

33 -H

U 2R paramedty deawessing wish hae Temps o

& tadsde W M

= e T f9 fe tmobitipy 4 NTC

- Aoy poEmelty  Taoeaging  Lidly Temp. g B
Caled  PTC.

Crex °c h!

W R PN T e
bl £l PRt SLu *
=

Ha 9




¥ Reys | . 2ojmar ey
* Rﬁ’St‘ﬁﬂ\Vf"ry () [
T o
—> SPedfic Resiciomce Qf ¥he madpviay .
Ui fcrc P> ™M o Lam
Fox Metalf _ -

R o P &xihibis PrE of Qé&ﬂc*qm@
- RY with TTemy.

Fox Sc

rl“

Lo e B a0 90,

L

XbiHe NTc OF Resiglance AWty T

_ Vv .. 3
Eif_b_w_&h_i{

" S‘Sf\iMCHVHy__'“_; ( Gaxvend; Cﬂ(‘cfiv\dﬁ? Cﬂpt\(_fwj

e
s

~> 9B e RH‘PW@M_ of Resigf\%vw\/ 5
e

= ¢ - \ o
gnv\é,\«ch.\:\iry demo¥el  Clrepend Canering Copgcivy ©
DF el ed, @fdf“\-evfc_e‘ L @;
" &
Lenit o - ) S s :
pRY — o OX e BY = oY _:% o
.,9“@6%‘”‘*7 N Thace (qcdon s - @
A ——— T >
&/ \ - ( &
i,i'_,_ﬂ)/ﬂ/ . S e - i— é_‘—‘.\
Co N 6 | -
: | HYHM(’:T‘NHF)/ e C?;:lw X C}HC’WS,Q ) M Lo
P __‘ %f:
\ ‘ o
Candictivirg of 0 % molilivy &
: - \- Aﬁ] P g ; F
&

7o
Lt




 Foc  metedd o

; S e o of dechon T
G = 'Y]q,i‘h-}‘/ 9= d’)C\’La’P_ 0(7 e )
' H = Mol Hf"’y S

] sl widh Texmf]

When Tevnp, taccesces

= A metad [xee € Concenhaton K independendd
Of Texap. | |

35 > 08 Temp tacreased don ameded CnﬂAMch'\n"v‘y decceates .

fox  Semicoadinetpe

EPe ISAED

s ML Vemp.

TIn o Semiconlucior @V Tome 1, mobility decreres |
. ond davd will - Sighddy “Reduce e CondMctndvy bud o
dhe Sapme ‘\'\W)Q becsﬂ\\)ge Qf —requ_ Hae No, UJL

Ci;’“iwd_ bondd, (Wl be  byko Creading &< amd hole
and  dhove oy Conductivity  moease by a Licgex valin fi
I dhe net Recul+ Comduyc

“Hl\flf"'y e i, Ter
%M ‘i"\'\—gfﬂ.'ﬂﬁk( Cc N k,\j'?cﬁf\ T-e/w\{)

A mc““*f depondt ypm eanrier Gme .-

Ngcent Dengiky

It 4 He  cuccemd ‘P%Jn“ﬂ pex Wit qreeq.
T2 I |

- Acew

Avop [wn>- =2 (e
< = Vo

—_—

R e T T ST R S~ T U A R 3T



Fos e tald | e e

Lj: nq, 3, 6/ A [ en>- [

_fee g

} = éoq, Y P%F)j A o™

Theremal WUy ynegmt  Codond Termp,

Mass Ackion Lqw .

Y] =

a4

——— o

—

Cnﬂ(_crﬁﬂ’*rwtim' o[ e

s /i 1y hﬂ"’(’_

S Qadere  dheemad Qg ul) Ik prodyck  of -

ConCenhalidh yor elechond (mg) g HCon Cemivadim o holes ‘@o]
8o Comsddmdolways o colgtard fmd iy 4 €4ual Jv Ne
S MG e of Ih’\YmSm %C@ﬂ"ﬁﬁw\h

- TTW\e

lawo {4 'mc-\inl7 ved o Calodadp “m'mow'w

Caenieng, (.
N - Tgpe S
-'_-__—___-_____"‘*-‘——-_____.-

] e TG
?2 - ;

anjm'~97 Caeofee  oee = V),
WhﬂO\("r}y Cs’q‘\’\"}e/\( Grce = Py,

E‘?ﬁ

™may D“Cl\“'r’? cgww,eﬂn — (fjp

L h o ED s

4

™
&

AODTDOHO 0.9

> @@ i

L]
@ @

8




. N |
\V\iﬂovf"‘ry CavOene Che . o -.;‘J‘ 8
| -'::“"’-jfmiﬁ Corriex  ConC.

v

e

qun‘fi"‘r’?’ Corepyene ConC. of j)up‘u\é Lo (. .
Fe_ |

YV\{Y\DY}‘“\*/ Carryex Cond. O( )
' ,:D'aph/\,oﬂ oo

e N ST T——
0 T o S it >
R o A

Inteingic  Coac. (n;) -

= |

} —=> 14 i\qa'(-‘t{"ﬂd Ao Grq . O_{' C,hqrx(a/g CoXy) e~ g@, .
PUXE SC indgq “Givem Temp: AN

S ™ Tnoom mAQgic sc .
= P 72X ' :

Stendad Forxmudg Fonf‘ Ccdamjl—ﬁ Tohcngic Lo e

; | .__. _EG-] .;7;\ T_
8 _ It e

— e

o T e
JETHAT Ry

|, 45

o N

Tz TTewmp M K
K= B8%¥x 3 evf ek
2 As — emadeaal Condleest

§ o[ ’:‘1;'-

Tadtintic  caac. Depends oy

(_E'D Ty,
O Gaegy gap

A

Ly 3

o T
MAving , 3

L " ) \ 1 L W ]
Ntringie  Comcem, - 4 —0
- ' e

I

VODDO L e &




LA NO. & do  Silicewm _F'\’DW\ FPOMLAA Yy h_ay( v i
ARSI G, -amd dhag {ﬂ'a due o Smates odup Lo
Mexgy gap, _ .

M= 28 X[o~ adomi/om’  foc Gre oy Reo™ Tonip,

e e

W= rx)o° CL:fﬂM}'ijj for & ad Roow ~Tow,
Einsteiny E 9padian . =
™ q sc - ,

.f| Dn _ Dp - wff =

Hn T M ) oo

; = . s

o H -}‘I\ﬂ — “’LIF :_.._I,_; —\ Ni§ 00

| DH e - T\

D = Wgtlsion Congtard  ofet o
J)P — 1 o U!- HO'{E’,

3% RARd dhe pels Wiy oy Diffusion Conséan t,
YYNDLJ\'J-{i“b’ md  ThGmie Voddage .

|

1 . :I) ‘

| ¥ il

57 | |
| . . ‘ ‘ |
f > The Unit- fox ThoLnJAer o Diffusion Lot Zdﬁgv

> e Uik 1oy Ditfyeion ¢ Mebidfey ek

:fof Wi  Conddemd of %C‘Tﬁ CATI O 4 2
[ & Difusier)  Coypprant Dn= vy |
H[},{( ‘h I - J)P — -/Lfir) Vg

o e E AR ERLEIRR e

Unif fox QDJFff%ftfh cndland =  Cm*
V- Sec

% )
= C o o M /Se,g -
S i e

o



o

el

=
£

o

? - gL M- M ma:lremcxl Conddomd Regpondylsie - fd‘e 3’1/6

L

Popecty of  Diffusion. ' )( Q

¥ Diffusion 4 Condbemd Wik Temp,  hecquie T4 1o

indepemdent- of Temep.
fox Gie ed  Room T%'\P
r:D\(\’: .JL‘Y\VT

= 3Boox26%15°

Dv = 9p.9 ™ eec wr
|
= 1800 xaml X6 o R
foe gy T WM
Dy = }*Y\\/T | .'

#Z N3 o x2 xS
Y omfgec
:Dp: Sooxmgy‘;ﬁ?

13 c:xw(l/v s€c

= Diffusion, @uhstandt Cmmed be Negedive.

= Em'\_iugj“\_*jj*y quiaa\h'm M Se 3

I Infiinglic S< Cavductivity mcm“ﬁﬂscd Wikh Tewyp

AL o of Gien by ¢,
SN by g8

Lohey  Compaxe 4o G1e, Si K more  Semidive +o

. i—(ﬂmp, bud Slicom (8) 18 wove pe- PYe f g qhde Jﬁm’

higln  Ternp  Application and  a1is 18 due 4o Fmalev

Jeskage  Cavrend




o persading rempe
Foc (16 "= to%c do Ay

WX Vel =5 4 o

fox &
— Lo'c 4o 9" ¢

* : e | i
Noxmea] wo{kwg i@WuID * oo ko C{ooK

A Elechrical  pPropendlieq g Gre @Sh -
-—-———-_______.'-———____________x i

>

Pmpejrq}%;g_d o
._]) H%m '1‘ cC NO . 3 -3 —e
as>> 2

}) —r:}*}q-{ No, U_F ]Q-hqu 0y
*_ DMy f"?'f/ Of‘ F}thmﬁl'j / qu

3) Tovhein g Comcem hreekan
ax- E: A
r{ LENTE Y WP :'I }Cma

1) N Ykt )
Lotemae s reg 1SH Wty ’ﬁ o yrx

)

3
245 X)0

ETRVEWL )

), %

Y
SX|e -
5 X)0 0

’2301\'}00

"?4

3 ™ et M W &0 e ™ 2 g & £y b ; ; r I
D él‘ PORENANRANND0 0000000000000 WA m o

ﬁ.

. & ANy 2

J m \‘A\W\\{\m\ D‘gwﬂv\é _\JC’JY\'\E; e e 194 ¢
6) Leakagp Lweemidpr, A nA
:!_ 18 -

s Powse Hcmlhv\g CAPQC{W _ Lowy High
8 M onifgec 3800 J300°
£ “HP J[v-te \Bo o J00

.22 AN o cee : qq 33-0Q
@tV Y Dp ot Jrec ST 13
- l, ’ ' 3 o

A Eop | TR L N RY
_BJ E@@m : 0+ 77 )
b




.
b
B~
~>
o -
4 -
5

A

A whem Covapaee Yo 67¢, ST K move por faabde :

.S Dipfyg i |
. Dy sieg ood - Diffusiog\ cdtremd

VAT T VTR bl i, CascEebueiooge | 2 - : -
g P L ’!EJ e LR L (s T T T T e e g s e ey
. v - Ve - X ik tae i o S L E S,
. ; e T e
SR : S £

Plody sibieSon e Sefac] [O

—— =

Bonald e Leakage  Cupecend
wutalle o gh oD, Appliaadiony

= Righ  powe Romdifig
> a »
Can be _bw«w;\ AR N\ 199 Ft ™aiy Re4gtn,

EE?JVQWB. C;,]F\(f . | -

Cmmgﬁ idA 2 Aes

e oo

o
a

—

DIfuss s define cafBd migekion of chosreye

Conesie frwen Hig\nepey, WanC.  do  lowe< CaaC. oy
Fem Wigher de;ng,‘;\_7 do  Aewex  Demgivy

B B e ,
Vudlon mendy de o g, Fradiend

| Pedidde™ dfdy T sc
o-_.i]_Ji ' 3 e’H Cenc.. %chh‘ﬁ/\f\i' \ H-i";rhﬁn" mef.\\ Lower Conc.
X
,.%; = hde e, 3’1’5{&4‘@/\/\:1

|

’?'bef}Fugimq Cuvvend — m}l/f 5e,wd“w%. Di ff ution,,
ST S djpusion 5 due do guepial digdrotfon of

dwcw(jfﬁ carer{ ey,




=S In @ S-C. c:h}fq{i'(m o T ou*n Fandovy, mﬂhm
oL cheyeye eneriens de e f‘éd “Agidadion

SRR
Lemaih of chfij_,ﬁfm B8l = [p.—< G
bud D= L

. ﬁ Jororz =

C = <oanvriex Ufe Hma,

> Diffusiey, {emgdh  depovde Oy

<y Diffusion Comgbans B
g iy molollff!/
1‘13 eo K" Enmp

<D Coprrfert bgt Hme : /

o ® e” W IP‘* e Lomegdiy

[L. -

- ——) Cna
b~ : j—\D\—J'Iﬂ% 2 l,

S A '7(":['?_ Hime

- om

PRNAPOONDOOOH0000000000000dd@NNN0008H,




Tag YT A T e i - == |_._-:..[_-_E g’\-“" i e bl i ]
21 May 2 a1y

; | : . /]
Edechony Diffusion cyvremd J@VES'H‘}“ Tn (Piff)

Hole J)ffqul'd‘n CY~veend- J%Jfﬁ

Jp(2fg) —

- |

It Rt Cuwemqt DGy v g S
— A AN

> SOmi Crodichine §ecce bieodorr  crad L0 gt Foue Dife

C:MT\(‘W— C‘Q“'\PO‘"‘M .o g
T I o SE W Aoted Gyt 5], eng f:!—y
g 2 I +Jp -_
o e

[ 7 = A5 e + 1 ]
imillasly &y ¥ _
Je = Tp (D) + Tp (Diffusion) |

——
= Oy




o kxnﬁéucﬁivﬁfy of fn%rﬁﬂfc.‘ﬁt/ 33Thf“{§i_§gfﬁfjﬁ£ffflh

we kmoly et !
o= MYSmT PLMHp

foc &W‘ﬂ&fc erﬂcluch'w.'-P?«

= P: Yll'L

T ¢ e y 7

67— M; L L Aot | /

G <Ly el
and vk T S ni= AT

¥, a7 1€ D Lo, Tewmp,

L®
o

= {\3“ ”,3[,;“,ML_ SC umduc\wwy IY\CP{(?}'N% L H, TempP
ad g plon B dineu~ Nax e,
= r R clpr( velocidy £ o HD/{PJ Unders g (ield
am{@{b{ of loov/m 1f.f S vaftec . find i moLJIJA-P7'
%/‘9/_\:\,-. <Z ~ |oo M
J = AN /stc

P (Ve - g 9
GVL s N e

@ The caxr)ex Tholoery I SC A Oy vegec (o
AfdGon  comtonk  gud 7 = 300 K.

104
LN Mz 0 U fugec

AT ¥bem T’G’I’?‘\P_ Voo 2 (mv

o F= }f.kfj' = O“_(—{ )c_g__(x((f‘? ‘"\\\i_‘l.ﬂ'{f—-

1]

L

Apoen nm o @fﬁﬂ @ﬁﬂ@gyﬁ eH-HOe e @e.

B O Oer s nn

T/ D,

L5
|




Refpectivily, dne diffysion e,
o L= >t om

L= | tooyisbx jdo

I
620X 102 fom? A Foooic

O_F Corcy\enN (¢ %’C‘NV\‘B/‘/Q {7

B (2-5x109

e 00

—

(:.""’J'"XI_O‘Q

- (Q~= 5

: - ,(’f)
N

o 'F: FUUXS S am
L= sx)6”wm
- = SQ'XH_»? A

A= axigtx 156 mr

AL L vew
‘f’_ﬁ | 2L

- ~3
Re 34uxidtx _SXIs
2% (8™ o0

Cmcﬁ&fm:\' A SC madpxied \}So 4 Y4 cec

R J = ooy (g3
:-"' W —

éﬁ‘f\ s
I § ‘H” A RedigH vw&y
! 1M : A'eﬂ'\%/\ O'JL Somvy Loy A q Crom

2% 16 o, fRid e Vol Hugt chop ey
| Clhstend Ofa§ oA 8 powceed +o i,

T <= loo O\mQ/SQC 14 Joo Jigec

MoEd ol So)((o X D88 2> = 0-043 V

ad dw*

100 le/m

Of 24 %Q“Ka‘ﬂ W1%f

S e e Can e,

X io@/Cm’? ~ toQ [enR

O'OJCM,\
J#P8 ST ok elechn deviity

: 1°J“X]o’3/cm? Ho.}'E'_Cﬂ"’\";E

0L 3-yyy et
SecHam Greg
e j&rf‘pJ

\\'



O A N "\iu\@‘iﬂ*( Wgfen with a M‘"CKWOYM &
. o oo g 2§

;}j&‘ S e ; 't
. s e aecm et vdouw ip e mo‘oi.t;ey%fz;sf:-
1§ 0«2 ] vsec ¢

<N How  wudsy -Hwme W Q‘EJU«HY&-! +o fd‘{ om € Yo movedE

HqeNvA - d’\/qq mlw \
m \
Lt ¢y V= leo my ﬁ’
-’L — D) X i 3 é’
X1o ' wm P
— O=—t @j?fir-
a D'?‘%ﬂﬁox le-:g = fsavy @
E s -.}i(gﬂ% o ‘0 o X\ o 3 o @
Difdance :Hs_;. —— QI o0 V[ a8
N g
‘ G

Deift ey
WV Lo 02 = o ™/ec

S digince = Fidckmely *
= 0.x%(s>

Hwe —  dif¥eqce
‘_-____‘ﬂ_____‘————____
\le.LQu‘Jr?'

Qs SIS
| Cemce. of “mmlw}dy cAi ey H mJe@m{ ™

place  Homogmous  Sev,

£ d emwtm)d&«om? NI cof- ong poind-

\ aom

,3 My 2 ‘F(_M !l ¥ Yv -]j C{? pﬂ@é qCny b
Cryglod  go dinact M ‘Wmvﬂ‘y Cﬂﬁ’?”}f’ff wWild e "Yluvwg’
4 did demce o 4 Omf M 2e Agec,
Cafeda g, Yvw_&nh,,’ay (' Q«{l’/\r’g@‘

REE EEEEEERY F P ¥ B WRR




oy g lc‘_!?-_'-'.' o s o e~ ! ol 0 £ o il .':'—'—_-.1-1‘1'.'.':!'.' ')-_'-'“'T‘"‘—.. ey e ————— — -

4 #@; = r_] V/‘C/"V\ -
) 2 X [&XM “oY J’V\
o = ,43)“0_6 (s Sevidy
2 IWJCQM

Yy Ve

- diddamce
L “Un—€
i )
M= We = SRFoee
- 4 AN 7 oo\ /e
I % Let dle ‘Ei_’_ﬁk.qg{ CMWemi o G‘l&n’%%&qm 5

Lok o' CRgd B vae Wheme Benp (4 oy oc

"1’)
Lo p N ‘7‘:r )
i@j/ io( IL)”:' ) [ /
T, (15'(3,:._1;}1,9..[ 05— L‘}/j |
. . A

8 -4 53R X'L,‘f
p — kN
T o389 = Y. 1y yn

fmé Hra i ¢ CﬂW?“ e oy ch"e 1

e nisteivic Rreméwm‘#/ o 300"K Pz 0YF o, i H

?umw €6 and Hole vwobidity < e, ge

Sz 030 ™vugee 3o = ONY i vrc
(o) B AN J
= - - —
f' q Cj\fh’f‘)fP] O,\{;L"y |

_-—-"'_'.J

-
s Y 0304 0-1Y ]

= 2-33 ddwfeaF B fo

- le\j s s

—




= .
wed - o applied  gn ele iy of If\%ﬁm‘%} | “
: ! W/w'

;%Cfm’m q mamm@w s Cexial
VErYa - i '
¢ dript Uﬁiﬂdjb’ " Fo mype, o e o r
Y/ JCT@ e &
58

- ™Moy g
: g‘f’ﬁ» M= %Xm@’-r‘ 7009
g T o Tie T 700y AN
m;w Ab’ff 1000 Codlaod OF pufes 1 51 11 1g W fre &
B30 Digry b, eynornd if e dfenf e%
Hole camc. - dp _ o e
?PT‘F ~2x|0 }w{eA/Ow\" G,

for’s
|
o ~2 %o ‘%_-{{’J/Cmp PRI "oy
'**“h Dp = w3 CW\L?‘KG_Q
AP N L J3
7o SV X1 holy ledg

C0.09206 0000 LN

T G ::j‘"é L@ N X 1R
X (~2x) ¢

I i
e (Digr) T (DHF) x Yrees

Lok apen = | onn
Te(iff) = w1l mp

ThRTOCO0H DY

Ig}' Br G




e 3@/@9_‘1/ - = g ‘ e
} Te““’\()'e ! 1:6"“‘(\'\[ \’\0'{'3 MOLQ\:M“.}»), £ £00 ond "\j"je(’_ qY\Q
M e 'tlfﬁ Hme =3F Hole 1z 30 Niec ?") q b&‘ﬁ'”(ﬂf’ Q
'f , N"‘WQ SQM’\;QQ*\AMQW bere ( QGC}%M"{ MJ ja ‘

: @_p‘tﬂ Sion o]c \gnq-aHm
V"{’ = 2LEmV ; By

o one end  What' iy due

ol _
5; . - 28
‘ = Seq cpy / V~sec

T = Box;sd g

L?' JZD\”CP Chvy

ad i

D =HVr Rleorag w3 Vit
. Va L
, — |37 e Jeeq
L&Y ~ - b
JmXUOXNS AY2 x5 L 200 b e b
E.
.
|- B \_‘




4 lagificadion o  Semicondictos & .
X SR A
. B L B
L J S @ §
R i | ﬁ, : &
Divect bend G"IC]P <c ‘*ﬂ@jrgc.lr band gap €
- (DRET <) (Ted% sc) N\
= 23, (19 (The Bedt £
exampie ) P S (@qﬁﬁj -
(},q Sb Cig T 4 pbj AMAL, b ¢ &
- f > o €
. cd e 'ﬁ{_g_} é;;
nAg (I C) 4 ey |, - ﬁw A @
¢ de ar
E :
R &
Ve I
, : . 3
> 337 € gl e Upd |2 80978 Relesed ¥ onorgy 2
e o (AU fomn corevp [ Fom of  hesd, X
- ‘ ' @
- Le Relersed At head e | G174 € Releupl e dignk,
o collide Wity Copadel @ :
(oviemdation of Atem) %
= DigeHon ﬂof fquivxg oy | The eldton OCF F’a)utvg ng
YEmain Lo, ClA‘(‘GC‘HGY‘I dm 4o olision,
> Med of dhewlrmocgy willbe will be “‘:'

Releaged v e fowm of Ligwd,

> “L"m“gm Rﬂmmbmﬁ:hm
W\C{\JDTHJ?' O[ rcmw\él e~ wl &at
Qh‘fef‘\{?/ Fm’k'{\,\é

fXD'W\ co rh\fﬁ

= me3l of e em
| Relegged in 4 fmm af head.

dag gamvg e~ divechsr m M
Fo‘m’\ of LigndWamee M hor

G v R WU e ReARASI de
em W e Covm op tipnd
But very & faling e got

Collingdp) widy, e CNEj'jM

i q'nél

\;

€
é,t.




e;mciinese Cvgtkad WM ke |
qlosw\oivg de emexygy and
dhe &@f&:ﬂﬂj Hre emoxgy |
i (foxm of head

> The iwection of &N fwwg
e bl einn oy M Sam ¢

et {8 uneffAul

>

-

NI (ke and pe mges)

I = TR memena 4 o c\’l/\{f&mbj
€ shighdtly cnangt ¢,

(

:;_ -5 Cnm‘)@mﬁ\w&x?« Conee) e
,u'f,e e 8 gmaldy .

= J)M‘G'f"\é R Corabrina disn sk of
faping '€ gl Colldde  of o
off atomd. qad fnue. O\Y%&J@
Wikl be Gbgoivg fhe ey
md Frit headpd  gp amd dheve.

Redeased ¢he enevygy n form

Buk, W= Com raluing lef
may e ESCﬂpi"\g dHre obysioy
DIy Wil begdicecily

| Falivg 4o ¢ o Vi And |
~ Releqeeq dhe %wé‘? ™ M‘
- foem op Mg,

> most off M falling € Wil be
| Relasteg) exovgy Hyough dine
Nl of adom in ne foy
bf . heat Hemce due N £
mdiveed  ben) geg. <c.

Wi ‘c},ang-g«f OF F“D“"é €. .4 .8 ‘5 The e (Hn of FQLMV\a g

Suprdly chonge et o @

No. of  colligiong widh A

©f odomd. .
7 Tre emesyy o (aduing €7
] R Oengel (gokhy KE and PE)

A > TR oty g adro

Unom gl Hexe,
> Camp srtively ’&‘TW eyt
Aife Hme.




— e
TR | YT RIS 3 RV
14

o ‘b
‘./Z'>

CHB 7y

- > Lot . _qnd &ap-
CIVD Ngyrow- boamd gap Sc
°f $hese  cavrect glatemend

7
D
4 oaly!

o

s
a)
b

R-

.—]—__')'} JW" ]‘:)/)inc

3

I K i Knowm g

y W
) .
i {7 - P }h_ m%cm&ivxg
:;‘@"—:ﬁ:“{@n MedElic Bonlivg > Medald
PR N e S S
L e A 1'}& E’: ) Tonge o« _ﬁbj-'-hi'-kkﬂdw
A U G N ) T T

AT =

&t o'k

> The may,

Covodemnd

& )
& |\

\

\
l
V
1

(AR

gﬁ“’? ) Cq*ﬂch,{ C”'iﬂi’ -

3% N

SOmiCeonductor i puge

Of valenty e~ qye g,
S | &V\Qm'mg_ of & Lutéh

no.

bording .

Rxample fox B8 DROTSC

e s

D
- g

.
oS
3

€€ <7 does nof ot I
e’ﬂ;\fimmemﬁ" _

[ Gie :
Ecyawy CJ-:)-lw. .

‘ L=
— = .
-

PUEREC oy

Non-degemexated ¢

1

RECEI

L]

!

2 *h m & % % @ @ @ @ @ @ "‘@ @ @@ @‘@

nelghbosing adom i Colsed




D

Loty - band  Diagam — b e
' N i B L emphy .- ¢

| R LA

N at Te 6k

—> o 0", jntxingic Se all valemay elechomd  Eeeiim
Pervfect Covalewd bonding . o

= Inahanhc gexmsc,qy)dx,\&!—o“( & ok wpb{ mo?ﬂﬂ 943 o
Perfect  gnoulate, ( lgnd vedem®y e

L & k:_.__\_.__—— —' 2 [ﬁm\‘(ﬁm bm&

_ . E-] o _1_.\1 a i ) a0
J(:jglE'_ - B ‘:(j: - @ Cq'\"f«d\m




R A Y W N S AR O S T

When o Cavadend Qond 1 Brokem, 1+ will Oveadt €
one e~ gqud- GY\Q \wrl‘i f:fV\fL e'h Wil pe ILt’*nﬁiV\g FTDW\ m@

Vve). ) ' &
= Hole Y- Aa_efl%e ol dN ‘d%’flglemw Of one € in dw bmkfme 1
Covalemd  Voomd.

DM IS ¢ cariex o oo emd i Firocatnd Wf«fh
Positive  ehacgep. Of 1 yrre e "

In ivhdngde SO conddict e dine Comption g\

—> Bea Recauge of OPPOSITE  polanc B & cmd Hode
czd,mo\ye ATV I‘ﬂ A'b\( ' Olopo e C?IJX“EQ*HVY).

“1'> Ckmw-l :D‘ncﬂﬂan i< OpPPOLiH §o Hne ?{“W"’f e
S Hiegepns M?GQHUQY)M o R dive ('an of hofe Haw.
> € gl Hdle e wayy ey |, CPPO (e ¥ CHiy,g

bud <H/~Qj Cuﬂ%}\ﬁtdﬁ &lﬁf Cu’rre/u{— M He C—GW Chw(ﬁm

In o S
8]

ol - In
- @& —op o ———

£ B . [okGL Iv{'>33d'
T =TTy -

PO L0 o e 800 @ ooy

> @NG § sc. Twe foee e wild be ’“’\W‘"‘ﬁ M He
CQ |’1L) 'U;J' C—‘l“']i\ii L.M\L._ ‘Lx,_ ‘ﬁ) ¥4 "F\?f l:”'k‘:l (M/‘{ atiﬂr\q

M Moled oy ve moving e Velgmeey e
e OPPOLH. divethoy and Wil Cwn*‘ﬂbuiﬁ L

Crorend Gy e m;]

| BRI g




S o= MY Mee, 4 P_CLFQ :;3.“_ - / > ;
T bWk nz P="4 :ﬂ"z::‘[:j_ . | | | L

Ttmp : AT
:::*g' ST = i 9 E‘H“ 2K | ;

gb : ==

o oo

Dis vty ¥y cc
Conduchivity — ig Vexy sy ( This ta dint o dine

Smaly vadoe _o}"h;‘ Ro¥h |y, (e amd Si'j .

# Cremencatio oL % fnde Pl A f

ER oM, Vamfknown qs  Jonicakion, [

~> Wherg  Cavalend bokem Becqule of Temp. egual-e)e. ‘}“‘

Of e7 and . Holes ave  Cveaded ond yue ko calbed
l'mige.ﬁ‘fm 0¥ gmensaction Of @~k puid.

P T. 6.




% :qumg M Re o W}bmsbhcm m frcee o7 ol :-% gqmug
Oom B to VR o Com'ome wWith e Hole and 9“6137

Wik be. dg : L bodh it fovm hest and Lipd- zﬁ-
1534 '

—3 Uu\nenq ¥ [xee ef Pcmr wiidhy hMQ.J 44 14 c;uieél s
Re Comlymaay, - v e
~ ;qu]"\g Ao, . QQCMQB"IW‘(M ngfg e C?Y}& Hole I_,U;JL F
“ digapesc and G Cayedemt- la found.. ' "
@Bl ufe finel (¢ ) - i
e A ez:»

5 94 é'\f{ v va of Hme Hrn b\(‘QgHK\V\a Uf
L,DVQJM b \mr\\u 144 Rewm\mm&m;

> T QAN [ e v e

Reversse sSatyration Cumeoadt W q pn dode

ID-H:- ("CLJ(DP e
Lp Np I L » Np K

BPorPaH o900 0L 0000090 ¢0.000 0 ¢




PIETER I PR TR = SR T e

Q__% fnd m)h‘m,&]" - Caﬂdxqcﬂjw-\y and l‘Y\J\MM‘c “?&h'[h‘vba
, ; Of Gle et vvom “h*v\? U =20y id q'h\‘u)
_ = 3 3860 Q™ V’SCC, SAp= 18ca o/ Sec
Ve 4] Vo T = 300 I
E\_%:, ey = Mt (-Hn'FJ“‘P) LR e 1 qr N
o -3 AR
i s S"XID Xl-’é_Xlo (“3‘00 - |Q003
il O-022\4 "U"/me
= !
A [ ' — UYL YT - am |
@h— SV T (b 02y - .
e e I 17 C»'Y\tlumm»] and R€S1S#1v:—l7 of pure
" Sidjcem ot ydwa’ %TSMPQM‘!’WYE NG x 16 cs:{m*ﬂ}(mﬂ,
M= 130q &m-/v -fec, H’P”"” Soe o/ vgrc
¥ . -
= i ' Fringic CanC)
@A—" SR = nyg (_L}fn’i" -Hf’J (’h'%mh e
)& '—:Jrﬂaé—“:(ﬂwﬂa%
~ b 1
= SO -x1¢xio WESIERCTY
e l'..l”)(l()(,.gmg
.t oxe ¥
= ygp & ¥ ¢
: SopEy 32X (o N/ oo LI
— .
Mﬂ_ 10 19 G
=Y ST o PYXIOX iy 6 T (1seet)

—_— T ﬁ
C:_-a:‘ L{‘BZ_ x,t)cflf/&m

_ I l
1 ~ e = s =
ﬁ - < %.lelahé

— 23], 81 K e

— _.,t:._._.-,., —_—




"

C Dopping W i e o cet of adwg lmpirefier 8

4o dhe  puwe _Sem}{{ Condag e, IR ’
L Dpivg erceat thl NYymbere of ehasypq
‘W A 1 = .
| Capevy Ind  aevefowe MoeAf) g maﬂ,\wwa&
OT =S TYEMW/QCCW%“G - ?‘W}PW‘&}LH% - Se. |
_ L_> B m/(hc’ K/i“") B R -ﬂ- R
AL > hvadent | Donge  Tom plued

L‘f\‘ P QS{ Sb «EIBI'
maxe  Apffn (atiatio) o o8/

o™ o6 ) 768 e 116 = Limpially &fem
0 '
' 106' -E&’mcmdmlaurr oftenq

Stemd e @%ppl‘\o\(@ E,Q»J‘é/(! -

(iir) 1 od e~cadf (""110\;;‘?\'1(4’) Dopp1vgss W f ¢ (IDE*‘{'L’) 'OQJ-—}F, g
2 Lightly .'TDDFPl'\AgJ - %> 110" - N

3o il ey > v

3
o

C’_\_ HlW;’ _Dﬁppfd LronGnm ducter  exenitil ™M et ye
Propeociied Ty * oy

@

P800 0000000000000 nn 0 g afh DB G

, 8 2L ‘ &
WIS, tporitied Y Cie o 9 by 12 Hmey s
TS A " © o e dmed, &

e mnpe ey Gm P W\\*}'ﬂ’é‘" Retived 4o oot Migtnwe €
o Vool Vg > : o
.CK frem he ST < (! | p

. . . . .. 3 ! . g};ﬁ}-




PUm+7 SC M.
ﬁ:r\l - x5 { o¢ ﬂﬁhfu@«i o WJ)f”J‘Fhe‘miR
¥ S 70X Compen) sedd | gc 3

x}c Se’m\CdnJMHfﬂ’ ( Doped SC ()'Y °Im

e

L. () N-Frpe sc og DonNAR
& The  tm pun+7 13 PQ'YHQNQJM \
py ¢ )/

2 % /
Y -..?-J . \lr .
2 ) SR 0 R ) [
‘f :\" “1';\;’ :ﬂ_—)r'a\}
1‘__’, o .'Q - L.;’ 1
. R V5% g,
. ,::} x.__----’@.;.‘__‘ R _f,‘_,"1\ o C&
R ¥ 2 S U A<
Rty MR TERR
7 NeW D T QNS -\ - 0% '
P allewe Swe.’l? 1k S Hexcetgte” (Umavle o
JEE\}:(MG e, - P‘mmwi*? " Covalemd
R, - % odivg )
’ : P! l{ "3"(““’“‘1 4 pree-g”)
NucleudA” (7 bonded e (howmg
| _ ) "";'8' 9L fosce f adhatiion
B ] - A 19 towasdyg NL{
i - i qw
_, e /--J—, 2 ‘ ne o ‘?"(w O\:{OM

ewmpty
PONAR Eheargy Lever (Es)

b-o| /v F“’f Gie
oot eny FW Si

U Twdg gap dependimy )
| Mrotomic Spaung of the
at T=ok ae’w\w & \’g

N-7pe
SxrdiEe SQN\\\CMMQM (g

nge l‘qsuicwhw | ®

ghe”
Sekcess €

Ciled




=
V2

= 3“‘\‘“\’* Q’T\Wﬁ*/ /’W{{‘(@gﬁmd‘ -

= DonAR ememcaf\/ Aerel dovmtes ding - eme/w%, %»«o»!@

Of el dne pemiavedend %ILOW}:? qdéed o &hque |\
' Semlcmd—l{fdrm’ _ RS

:>q*_0|ﬂ W o Q ,’OJT; ‘*-HFHKE
. e Rxidting iy o dongr %Wai/ J@Vq
7 T gy
e a—wa\ @v\@m«/ Refwhced +o dehuq e
fox (he 4N d O-0) ev EOT 51;
= N
Luzzpe $200. S e SEAPKR Wil e
Q AL
m\fa G V9 erf£f:(?f IY)JLLlOuLn’E. }

€

%@@@@

\ne_,«fgy ‘ocma cshq e ol Roo K |
. [ {I ‘]

ﬂ eiin -

sy -3 (\ ade o

— ) _\_‘-_‘_-I |
;wnL_ECITJf§L_ Qiﬂf6$3

€7y 3 i No o ndes3
! at 3wo k {‘

°@:’

ot —e

v ? . g S ":k.;"-’__--- 7 .qu _I Jj’ (-_?J)
i, P v PONAR ENTTTy J Gy
66-7303 :_J't"-%/' .

Ct 'T"::_Sc‘mk""_

BODPNDION DD 9990900 00.006 ¢ ¢




2R
MMM %Y\qovlv\

”’ M e . fYt:’W) D ‘l\{f @ thw ,{’eNe)[ -143 Cﬁs‘\&'QB
B>l e emidee {evvey camnday (i e\fef\cy 1mer17

adovy WLl be chmwhvg 1 e” it Hag N o]
locm& ( Heave N +7P€ Wil 0*45'0 CYSRR DoNARY,

"',a'])or\mR LEVEL s Shacespn v S oN

> Donne Aeved  ton fed{od 'fﬂ(meprj Wit gtk
Yemp (e demp, 4 fhboesmvg, the ¢ efechoen of
the {mPUT]‘"‘?’ ooy wi U bLe \’Y\evf\/‘\jﬁ, F!‘D‘m Derpe
Brery, Adeved gl Ncavidu ion Lerd ),

3 3 ot yoom -‘r(?’mpj Do ]’—}oR (eased e "Eiov ) gat o Compledfd .
7 ot voedd e ding \gh’\e_ °f  au Hue :mpo“ﬂb
adony €l Le Qmﬁfcl Mo “ovdanciey  bagnd,
> Nty pe SOy Codi e a0 o p,

o --g&hﬂgﬁcﬁr:@m WY e Yhuvl'v\é; frong Dorvpp
ATy ARl Wt condiciion, ey cnd olgv
e do i TP A dagp o, Of Cavefent
Cbond WP Le  bvokeny  oeny )

3 tereae,

flne  ede tdvoy L
ke R e e Cordmction  bemld o oot

Rt Cononhatiog i he Cenduciioy  gng e
[ (HREEE readtre e Hole SO Cem bt Hom o

€ ¢ e “fv\o\jmmbry <=ovrient  and Holed opce.
Moty 1”+7 Cavnexy. :
P AcoQing Ao e AW O ofetiqen metre
MeeaMty Ny p = N4
I N~trpc Sc ‘H =9
kice i "\q ~ Na+p ]/

e — et il Y T
e — dica
gl e R T . " :
= - ol =



e M>3Y X

Fiflenn . : &
hej_\(e M_D 2 DoNA F Ty (o T\hldv\ (‘,rnc] ]%c;j;‘wj{? @

the. el NYmbere & - pordevalent  adomd, added <

+o e puye L&) conducda . | 7N, ¥
. ) —’;

Vo
S5y

e . ——K o -r ? .

Np = "Tetad MO of -Aisind X Fmponei'fy el &

- Voluw e POXITY YRR C"

XD om?, 11 yod ' ‘L

§ '9 N_DT—- L,qkfr)___-\ X}ré—lx‘_‘_]_ﬂ W 7

. (o¥ &
— L[ Y x| Q’T /%gaoﬂ-ﬂ &::;?

Mm>> P | &

o 1_.1\ 1 1 ; - % p @

=2 —1.X bl — ' C 2 — 5

W ST g F"ﬁ'e € | membedin @

a3

W QP-PMM%H/W CMad +0/ DONAR  Cancentroion .

o
=N i IR p ;
7~ .f{d{)f\ﬁ—? EAEY ene 11 ; 9
. I B Wil Gl -
! &
= Mineaty e
. W\ e/‘/.] \,\ﬂ:,{‘{ C'qﬂ-}'clltg . @
: e :
WA mgge, INol e, e o f*’f\'\"wi .
= Mo o . ; ¢
1t i"r\z CD‘W‘tTe NoTIE . a4 dhevmad M ofie vt @
A Wik ey, e

i

nEY e -
[V TH N- e g | :
TPe . SemcoadMcdeane o predawg todedy (mainwr) g

N, e _
1, condy vy By due 4o min OXIPy  Crreq 4y e <
.

QJ»EW\\Y\QAAJA ¥ \37 Hno | lemu §) { @{Qﬂ\m\(ﬁ €
_ ———ie ———i7 ——J[__L_JP_;{G"N) : (-

St ML+ PL o U (om ¢

el VR T G AR RS PRt L. g.g,‘ P/ iy &




:>.'$N N~y pe 1%'1"&@ af el | Conemhadion
| WMoced (ef  above M iy _Ho{eﬁ' Om (em hretdion fous

erwe Gelow My i opd WNidn i due dendd
qQ flcwavﬁ NYmM berc of Yea)mlmmhow

i
Analypid |
A puee Sc (@MK= P v, - }-EXIS) om?
Let pPerxie ved em | }mpu\m’ry of 1t of r& ,_,1.3@&1 N:Dr-p
Np = am® ¥ 70 7( e S‘)xlbfé cdond [ em®
- lo s

o NOt of. pewhmjszmpwﬁ; aimm aqdded <+ 1:1'
€9yl 1o Swof' T/ canyS

UL e o lechomy, N0V g o Toorsg
Ep inde Cotd equal 4o Sxidfmd

Leﬁ% at  Reem TTemp, Lok PRSP Covadenmd Bondd opre
bowokera. 5 Ceeates  Thenmeoldy  gpnevated e”“r?
| ’ (¥ x)0 (,C'm

LA . @
1) ?[° 110-4"’—4 ‘:‘_)‘KSH(; /wﬁ

Hevce o °of €S g Y\"\UU;Y\g frovn VR 4o CB

[0 X10"° foms
F':T\LKM?‘ -

No-of €7 vy the o = (S‘S(—IJG_F f.y;g,,u“*) [om?
> 5%10" [ em?
No» Of Hoted q bt Up g |- x| & foma
HQML(&L wq;yp




= The HelR C““\@Kﬁwm -m g \)odqfnq_;_ §
W be At ey e xd® o and i @
A deogt Numlote QF Rtwm\o\wm Tt -

= _P-Type SQQ‘M?ORTHQ&P%%:
The Twmpuxity & deivalend T

C'\%‘f"'rﬂdk&\/? S”ﬁ‘h{cﬂv{{ Df P*}“ij.SC ot 81(« R
5 o) ; | )

W

{
I
'n
1
f
u
by
1 '
2
!
o3
=
L]
)

i : T

ge=-=

N _-g_[_- '__ 5 Yqaempledt Bond

@
@

\ &
. B LN L]

rb.:'d _' }’7,, A n. +— o 44 | : ’

Newa jDiSC(zl{t —- <‘~j! o J Q . o
ALowsalde .* - |
%‘Y"\{fn"a'\f LQ_\JQL etk T= oK

I =

aik T-ok

L.

L T




e— e ——— 7P TR~ merr ey
T i v

Orosgy devel. ¥ Oveaded Tuit qhove i
nerad )f - - 22F

.‘ H‘S dhe %“nf‘-r<‘a7 /(QNfDL OF ‘;*“_HW
L eivadend dmpymited adled o dhne pove Omicondo

= P Type fem Qc oclr ok W behave as ‘-‘m_
Msulade~. (Not Pefb’ffd')

E at  Reok

= \\ . i i ;] . ﬁﬂ_
\ ~/ o \\:’ ‘ t\‘-) - R :
:‘} o _ .
| @ : 653& ik — — [ |7 001V foly
~—t 1| oeefevgms
En
\". _-\J ."_ — r\jg
>Q)- @ b oV ¢
_— c_tii T Rocls ad T=3e0)c

r > In o Pobype A NRCY  Tmpu Yy adery wiY be
Yﬁ(@i\riv\a on® e o Gompdete B Gaved e bm‘\dﬂ"f‘é
(Hemee  plpe it atto caned Accepiov )

-

2 T pHgpe < af Temp Moveqeey else e A b
Thaamey aeregy g daxge N Ym be o Coved et
b iy be  lbyoken Wﬁv@ equal No. of e
and Htﬂexj MOsE of dhert €78 Wil be moving from
Vadem sy bcmd indo . Acceptre Nexy devef 3
bmu\% end \,e,m(? few  edethrony Ll Le mavh-
frong vadancy  baad o Condycioy bﬂmé fo. St

HUe G temivetinm T Hae vadeneyy  oand 14 fur
WJLW *“'\ V] et QV\CPMM*]M M M.

il

S - s 1 I TR SN T ~J




~ Holed emd = palak o e ffrfc ethory .

| @

LD TRe cond™ _Fw p-7pe ST iR

P> my | . 7
< o efa

= Tm AP S an ke CEA Peerton

L \nevea ted Above # MW & er CNEMhation fesyg

e X and dig (4 Wwe o M

=% ﬁcuxéi\f\é Yo 7 Mg daw e el o MY hredidy
() +P = Np+¢ |

N B E '"l—*fpe S & Y Ng = O

> [F= gy

. 3@@%‘%&&7{; IiaP—ype S, jﬂ>>ﬂ(wtwg?e3

Q=

Ngp £ calied QCC€»P4W " Cancevthet{eg gmd 14 dewodes
the  exact” numbee of  Arivalenst  adoms  added o
Thgm V¥ Semy Condn (A,

Ny = Toded Nooof Aomd
Vedyme

= TRe  Conltivity  of - podype Semieslucie ()

X Tmpyey vqyo

= & NG Yy + pasy U/om
F ‘1/ «FCLS’H’
TR N e | e

Fp o Qg 1y o oo o

@ DODAIP D DD 20 P 0:0-0:0-6 $.0.0.0.@

,;i:« |




”> The Cdmlwthwf}y <114€: Ao minoviy Cﬂ"m% " 04*“03*

Reprcesende oy of  p-Type  Sewiconddictec:

mqj_om‘#7 Copcplen

SRS

S S.S

A mmoﬂ"f? Caneyerd

=> T P-Type £, e .Lm@r\y ad-om CfF’H"(l

Receiving  dva e wiM be gmwxg HNDVE chage
ad  belomef OVEay\aw -

Sefietiducae . .

PAIN N - pe L€ dhe Twpovity  odom wil be
Lonephing  ome (&Y cnid Tnexefore Wil be gainivg— |

The “LAate of Ciechmcgl NuhmbHy

Toted +ve chacgp —  Todal —Ve chavgp,
’\I]) -+ P i B Nﬂ+ L

No > DoNAR Conemhadim  Reprecends § @ve dnagge
NA=> AQccepter 0 " T W @Vve Oacge

“n%\e{e { . LR

the DBve Cdonge  Hemed M- becoma{ g @PVe (ov, s



T T
E
!

> p

N

&

= Iatangic £¢, X dihpow»f eJEQMcaJ47

N=Hpe g¢ .
Np = o - .—
L= Np “\‘P
e b MegUgiie )
% Ny ‘
Pt ¢c,
Np= o
P= Ng&n,
?M(c_ YU M€Y g disfe
ﬁ;"::NH o0
XK :

=

:> A L 1 ¢
AU S@mjCamdy Ctovt e ele Chicald Y MeYheed . 1e

fre—net aarvge- §E8 Yzeno,

@2 A puve sellne) i L W ik

SRt o R 197 Coteulads
1) Donig \eacem hoken— -

Jo ding Doping.

Totay o, Of adomd vy Gye 14 L1~U{ZL“><1%L / o

M= 2.¢x(d® atomd [em®
Sy = £3 g oo oM/ Ve .
HMe =~ 1800 ciml(“wmc_

l‘ : X

El} ‘J] Gamdan L+1w'+7 omd ReS 11(41'\/1*%7

WO \ 4
1oLy W\omy ~[1meJ dine Cmémfjivf*}y S incces e due

Ql‘) Cmcenf’wq-ﬁm "f efectond emd  Holey
Qf jwz_'Du[’&J LC .

o4

donqy impw]’%fy{ o b

295 02952006 000

@




L SRR (i e I i e Sl o e b e S e S

E Yy ‘ffl--ﬂ\ g eV FRL b i -"f'!'-.'.,”l..a.-? T J

‘e ol @ Sine e DONAR mpurities e added e
B - Sericandmety {\oﬁcﬂme N~ +\“o€ Ztﬁ
¥ D | x

©

Np = r‘EJfﬁq NO: o ﬂ'\W ) o
3. \/o{w\m,ex E‘W‘PUWW_. ¥Ho

¥ - e L1 L“'J_, X\ B2 2 X ]

—

- N e :
S T\ Y
(0Tn N -dyee sc,

1
B W\F_’GGE;‘D )
MA@ %10 foey? |
5 p AN - JCRRL) W4
i ’ - M . — N
! - l‘f Yol o'
" 1~L1]><1c“ [onE B
Wy poxe (¢ m-=G- M = 2.5%10 (M
P P, 00° 4o 107 e
¢ _ PHY 107 Ho 10" [ en?
& SHWZE Npd My — ST

-+ L{‘LP—JKH)WX\‘GK }grﬂxi‘loo

A 68 "Lr/m

T and e o L e T« M
& = 6‘7\1 . 2:¢0 ¥
) b Gl = NG (—Hﬂﬁ-ﬂfj = O 022 W/om '

By qw"‘a 10 Jo Fmpuxiied
STP from o.022y opfom fo 9.(Q V([ em

s—PN =~ 2:(B =.}19-6¢ % {20 Hmes
(.3-0‘};2,\_1 —

'r.i E E . - =

]
1




S ——— S

A e gw,cw\&,\@w(ﬂ B} [ Op¢
L h-'f:;i_:jn kPt of H {mpw _

B BN (108 adeey P o

To-beld o o S8 Sxio

MW= 15 X190 adowg [ on?
M E - gse = O u-gec
.}‘\ﬁ = Sou C/\N]q_)\}-*&ta

Cormcondmetar bl campe ) P-Hype

Ny = Toted Nyt 07 ¢ ectomy
| \JMWX dripad by vaulio

gy SX ) rh?‘lx Y

— l “
\ Y 27<\uq c&cmfs/w"\l

SO R DL o

@2 [ Puge e (Sib 3 dﬁ(’@t\ Lol i dornagny

M PR HEL Wde hee fﬁznhmf % . 1! 1o® Calaudadt
¢ Oty due 4o oadosiry  Conrfen
(i) Cooduchiviny  due o W\\Y\Wi*ry Caryrien
AV~ Todod No. of atovnd = §XIe- == [om?

Wik ey X107 <hon o
Ha= (3o Comen - [N ¢

SMCe dnt Accepire BwpUdiHes wve  addelldo

¢ e ed e

i

&

DOPMDH DY TODOODS O 2o,




- T Y e e v o B Sl e lid o b
- RN R DR SR A fi= e iy i

Np-o F e xIemx AL

s loé ™
S.c.- Toxm J(N tyee -
(iﬁé:’“%wl;— *Ll*ézpq, "’Hh | )
| —\
- S’Xtou’ﬂl‘é“ﬁ'\o 3'}0306 |
o | B

— Lo Y~ [0 ( Poe o W\qj“ﬂ"‘?

e
F N Q) Pz v (Irxcid®)
5 . " ' Sxe)(

- P e 10y yolé
- Lffﬁﬂ/(‘_w?ﬁ
(i S o - A Y
“) $ M'}m\r#\y v ’PCI,J"‘P (
) ° =
= HS oo X Rl o Bx Joo
_ » =13
}B/S/ - F (™o v/ om

Lt Tn g sem oc cct PR Hmp-, dae Mteinge Congemy
T, RESTIHy M coee X 10 [ 80 .
‘G‘E’-Sped{\reiy 4 i Coverted ndo
With ¢ q  dpiMg  Cmcemdedin, <
'J‘Ne. extelomte  sc Caladerdte (1
Cacem hat i () e Choy, mo by
L P o (ki cton (V) "mm
by ey toopavaduve <
2 foreeat Conerien

—Y")ihb\m‘-n\;& Carrrfenn
AR T
¥y Cavrien- CoMCom st
Mceesse +o o value - Whick
CM R g Doyisgey

| 26 v ﬁtf\cr Yo 0V *ﬁ‘ﬂ*}flpﬂﬂm
\ Cmd ded malo},u'jb; -G1C W"L‘J:ﬁ“ﬂ'dy Coryry eng B.C‘{‘{%{
4o dhe Mabj of V{wimw'vamff’/ﬂ .




gs\f/ W & W\ﬂamﬁy Carceiend Cmcmﬁrw‘
o= i _1 j)opi,v\% Conc. 8

2 Majoxity Sl O - [0° Im?

Mineriy Confer concenthetion = 0

S

DPopping Gy,

A P P SN

’)_,O

Ll o

M \(\\«.. [\

(“) anﬁ ?
M= Hez M, €
]/) 1 -
.
) MNa L e )
_f{."’\ . \
35 & R4S
TR Y
¢ 2" N S,
.‘.Igj‘ "Y']ll ) rl
)

1“)(\&32( %10 x - Ex0 SX"L_

S = o] o% w [V-tec

Sl el
iy p Pmeped | ]

Dop™ x ¢ x )
Ca) (
J

— e

— 13
2.6 .
\\ S Y X 16 Xie KO- 12,

=

Doped =

=  OvEYEe

@mhm 12 «”’9 B DOHY QB D 4@@@@ o @ e;)»;;s ¢ © . cﬂ L o & m, g ;} S %@3






