wuwnsuii 2

asumukangasus:mAiiatosdndw Udd..U2d.) vouamoumaiuladsiduuna na:nsundiinn ns:nsoudnmsms

nuaau

dEsuiindnu
nwundiannsaund, nauadiannsoiind,
INAUANDUWIDINDS




— Qs o
s1 19114613
LSS
S A VS

FRIUUARN

nwundiannsaund
nwunimatundiannsaund
HUUNINAUANDUUWIDINDS

o a w

= ¢
2.0UNT AINWNNT

Dod




J ar o
#15NIAIUILAS99S
AUWATIN 1 W.el. 2537
AUNATIN 2 W.¢1. 2540

aa £
FnudIEnEMNN VI
WadaaanmeanaTVIaRNN

A ad A ol o ' A‘ J Ve
o nilitlavamidasatinanlduauana
NN ametjnd $iie

97A1 120 Un

PDYANIUTTNIUNTHYBIVDFNAUNITG
tuNT ARV
sanosmhuazans - - Ranfeden 2 - - i : smaeifnd, 2540.
182 wh
1. ansfiosh 2. asesBifinnagfing 1. Faidas
621 . 38152
ISBN 974-8323-07-2
S$7902-30-0197

SRz e

5.4

vis amednd driie

SKY BOOK COMPANY LIMITED

515/276-8 n.598a-Unumil a.dszdiing o505 2.umumil 12130
Tnséfwhi: 5675105, 5675119, 9581125-7

Tnsens: 5675105

Rl Uiinaenuatadn Sudien arie
1776-1784 DUUWSETIN 4 LaninmaTEnS Aoy wrlow N34 10110
Tnséfvnt: 2490250, 2490447, 2490295, 2490299



Amamnsthuaznsfdniuguiidsganndmsuindnmnaninde i
iBiinneling uaztwmpaufaees lusiuthe wanha. (vanges 4 1) fdeuldiday
PAMdngas NINeNEaAnw wnsAnse 2530 AddTeimaunseiadnniaiinduazas 1
wasmangaszasaniiumalulafismina ynadnse 2532 Wundngmainisuiulzeds
dran Tnadamnariliatandunsuwsinguiozaon Jaafeini Asmihfey dnwes
warantRvnsansisninaiiase g nsliluieauanmpdasieg uaensiluwed anavn
gumadulran msAwamAlustuefuasudamas nmiluldlunuaessu
gunsainouas Tuwsasunestsznaudemguiladosden fatawazuuniindn Relw
deuilamdldnaassiviufindimnmiGailuyias

foru wilsdaianitamnagdmitiinAnunlusedu U uanhie. (wangms 4 )
gpsamtiumaluladsmusea, Ingnagnaiansuandifinm uadlsaeuingadmnssuuas
LENUUNNUAI

fideunsiiuacnedei midassfrmihuaraendnd sufulslamiundGeu

' & o a o & ' = v o o oo av a a &
wazviuenasddaatlAmiinari  afdunisdaiwmdsdedaiiansiidalanaraiiniu
¥ o 1 ﬂl A et g ° 9 ' ’ ;\l
JieuBufidniBafesiumunihmngaunriu lasvauradamily e lamaiidon

Al a v 4
FUNT AINNNY
I a o o &
unuAYNBIannIaling
ane Wi
aaniunalulagnivuana
=) ~
Ingnvauunys

3 suAu 2539



1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

A o a -
1.10 @snematiai

7
UTIUD oot sveeessssseessesss s sss s sssesssesassens 7
AllENNYInARY @13UTHNBY 510 UWALHENT ...... 7
ATy a eI 1 W 8
AANUAITIRETEIBANATOU v 10
R R R a7 12 L OO v SR 12
AIAAUDATEMINAT oot 13
ANTIINAVUBIANE <ol e rife e 15
AUIUETTIR AU NUAZTAIN L oo Breeeerereeeeeresesee 16
AR T N
ansmeaeiiauy

WUUEIATAUNT 17 oo sseeeseess e
1alenmsiadaii

2.0 AU oo e Bttt

24 Astulalan

22 Bindduloy

2.3 uHieadnnudaa

2.4 A AAIUUAEUSIUTOEAD ©eovvveeeee e 30
25 anuzaNURATBNALEA ..ooovvee e 33
2.6  WATINANWOEATIUT-UTIAU

2.7 MIUNARANTEIN oo
WULEIAAUNT oo 43
Fueslalen as
3.0 UTUN oottt ss s s seneessasesassssssesenas 45
3.1 TARETINANUATTUANWEAL oo 45
3.2 anwnuzaNURunsduailalan 46
3.3  RAANTEUATIURT cooooeeeeeeeeeeeees e sss s 47
3.4  maunduaslalaaluldony e, 49

2 o A
WUUBATARUNTT B oo eeseve e seeersesses e seeans 55



Ay 5

nnuFanes 57
4.0 UM e st seseeeaes 57
F TR 1T VT o 1 Yo 57
42  TATIESNUBINTWTFADT ooveoeeeeeeeeerse s 58
43 nanmaeudasdunmauianas ... 61
4.4  nilluweduinsudamasalaBuiiiy 62
45 nabilunaduinsudamaseiafmaud ... 65
4.6 ANWUEANURIBINTIUTTADT ..o 67
WUUTIAWAUNT B oo eeees s eseseeneeeeeess s 72
nudanesnumveny 75
5.0 UTIUN oveoeeeeeeveeeeeseeeseessessees s sesssssssssssenssessesssesas 75
B BTN «.osreerrmiissmssisspssssmissimsissrissasisssswension 75
5.2  ATUENLUBINTIUTALADT coooereerreereeereneesestrneenne 77
5.3 TUUBEANNITUENE cooeeeceeeeere e B 82
5.4  ANATIEUIRAR oo e seeensseseenes 87
5.5  AATAENTTUENE covooreeereeeeesestoes st sesensssenessens 91

56 gyUdnualransemnuidanes
WULEINRAUNT 5 crooeoereee sl bt
nnudmaesama il
X RRR 1) (1) [l (S
6.1 nudawassuniWigiiaasse
62 @ulAsanuazauiiramsmddaniaunalnii

0 (R Ta 13112 RO 106
6.3 niudawasaunlwirialanzaanles

FVTAIAIUN oo
6.4 damIszinszidlunslinaang
WLLEIARAUNT 6 .roooeeeoeeeeeeeeeeeeeeeeessessssssssssssssesesseeeee
gunsaidiannsedindua

£ QIR 111131 S —

74 WUBAAR ceveeeeeeeeeeeeeeseseeseessees s sessssse s seesnas

7.2 UBATP coveoeerereeeeseieresesesssessasessensssesesssssssssesas
7.3 TATALALBA oo siseseensssennns

7.4 TAIPNTIUBELRDT cooorrrecreerrereereeessreesseenesessseenines 122
RUUEIAWAUNT 7 oo 125
29955 129
X0 R 1) {11 AU e — 129



L o .
6 AwnvAIUAZINAg

8.2 TATETWIOT coovvoevceeeee e 129

8.3  WATTIWITATNIURTAA covovvveeereer e 130

8.4  2WATTIUINATT oot 131

8.5  AIADIMNETUNIU oot essssnesnes 132

8.6 AAUAUUTEY woovooeeererermsssseseseseseeeeeccenneenseeeseeeseeeeee 132

8.7  WITTINUUURNAN oo 134

8.8  JUTWANEUBNUBINITIN covvveemnmerrreereereeeenenenanes 135

WULEINALNT 8 oooreeoveereeseeeneereeseeseseeeereeseseresesssee 137
it 9 295lalen 141

9.0 UNUT wovereeveeteieeee st aesses s sse s snnsaeen 141

81 DUBMIBNI o s 141

9.2 ATBLINTEUALUUATIAAU oo

9.3 NIEEINTEUALUUANARY oo

9.4  AITINTEUTUUULIAT coooovrrrils,

95 NMINTBIUTAUMEANAUUTY .t

9.6 AfMurnsINLARIS ALY

9.7 NUAAT

9.8 AFNIATINEAU

9.9 Adduusudaya

9.10 T covvoeeevssssnsees ot

9.11 dauumihldnsaanuuy

9.12 NITNIWINTLUFUUL RC UAZ LC .o 164

9.18 BWATNIWTIAU oot

9.14 2VTRNUTIAULUUENT

9.15 WITRNWIITUWLUR ...

9.16 WITUIUAUYIN ....

9.17 WAUAANY oo

9.18 2aslaloafilailina ........

9.19 MINALUDINTLUTATY

WULEINRAUNT O oo 173
MARUIN 177
MARYUIN A 178
MARUIN U 180
UITHNYNITH 183




1
VN

AMUSITANOUTINANSTVAIN

1.0 UMY
Tapdusumallafanuimiaeasntudes g Mdsudasnamnnmsuwy
aIfeeh  uazawisnieasisaisananaunldiny LLaxﬁﬂwﬁ']ﬁmeaachyryflmﬂ
IfAauronan  luthgiufinnuiy Seddnsiviiuans Tnidanluaangasivnss
el wdnsiia waasinaiauaninaininiy Waauasnsiugaamnssumeauladdime
grigvy sy wdmaimundslungads sunssismuisondaled @9asyan) luguUdnuas
ey A auhbiysildlfuasiinraufamefinndy wamnsodorasfanauuiadn
Bunilulasnanfnmasulililuthudould saansumseuruiasaddlieingg Aldiadas
upnszezlnalupuny afvaussnadnslifudldinnty uazdeddginsznmis
Auangunsniladlida vibianausaedaddliialiianunadd wu uiin iasAniae
Ang Tnavien] aaamauedaddsingg

1.1 Ardlgnuzasaaasl #1silsnay 61a wazss1s

azaauV(Adm) AnaymafiEniigadisnanansaszuanaananld uasdainw
AnENRY8IALYY

dmsenau (Gompound) Hukaannmsiisiaasus 2 sgdullmnmiumaad
fanwazuandnnmmay wu b usssnaunadalasaudusandio

A1 (Conductor) Aa ﬁ'\ﬁgw%amsﬁaau’l.ﬁﬂsmalwﬁﬂﬁatiwlﬁ'ﬂ:mn

79 (Element) Lﬂuﬁ’]ﬁ]ﬁ%ﬂﬁ’liLﬁ‘mf?‘qu]ﬂN’ﬁ’JNﬂixﬂﬂuﬁ’uﬁ’u%‘lﬁﬁﬁ’]iﬁho 9 L
nasuas, lalasiay, mivau smiduwdlulandannndt 108 519 § 92 egdiusmsssumi
uaniufusafayuiaity

au (Insulator) ﬁaﬁ'\cﬂvﬁamsﬁﬁmmmﬁﬁumuqaﬁamﬂmmmam:ua‘lw%

d613 (Matter) NnAmnatefifiutafivuin uminuasdasnisfiag Santuam
3 anusfnrands 1aaman wasfe aemsindulanfananeagluguuassy susznay
UAZUDINEY

Twana (Molecule) lupymafianiign eansusznaudransoszansaadls
rouflzuansadumadaiy wu indaeasdmndaunsandiadianiigalasnsuds fdng

{undaay vllaluanazeands winuuduanatdnienduilluaglnsisuiuraniu



o o
8 arsnwaniuazas

flamsau (Neutron) Wiuaymealutiuadusvasasnaw laduszanalwia (dunany)

flwadies (Nucleus) uunuviaruednanuasazaay Usznausallinau (Protons)
fivszuan wasfionsau (Neutrons) laifitseq

Tusmau (Proton) uayneluguenaszasazaaniitszquan

dnnzatesuasazan (Stable Atom) luazmeslaszlivdasdidnasauiad
Biinasauduuanga 8 /i udIozmanvuszaglurnwlng

@TRIAINN (Semiconductor) wmaﬁamiﬁﬁrahmmﬁﬁumuagis:whu AAUNAY
auruue uaslindnaunsalludnanse (Solid-State) wu lalonuasnuiamas

flinAIaunuanga (Valence electrons) ApdLanATauNLANGAYBIDZAAN

1.2 NGEHsSAEHIU

gunsafanshesniufifieldiuaguesasfanmsdidnnsaindununnyia Fatas
ﬁﬂmﬁamqwﬁ’uma:mawﬁﬂ (Atomic Theory) &aflusdufiuvanlinsudssuiudidnasau
Wsmau fagmedusznonassinsineg Mdswaaila datotu wiazaauramad
Tullmauiaziildnasauat 79 /1 ninwznarilaiissauiainiuasunimasAifminnu 79
e

Tunsnf azmautsnaudsttneduauin fnduiaaduausnause fnseu
wazhlspausturunsiisuaunia

aznaadimiauaizasuwiadsmiinuiuudasnualtasgiu g

1 3 32 76
H Li Ge Au
1.0080 6.940 72.60 197

Nndaaneninsna suanlinmuiezaaniminwesiailalasauds 1 Wi
milunisaznavwadlalasaulsznaudediinasaunilsmuaiusnounion Wy
wasnudenfiozaandatuuaiily 32 wiantluazaavraswasnnfloyilusnauuas
Alanmsau 32 M9

Tuasfanimuadnnsading stzﬁnmﬁmﬁuﬁlﬁnmau%oagjmﬂ‘luamau
f‘fmﬁﬂi:qa‘uLmﬁ'uai'"luaufﬂsmau Aos0u9 uadithe ssnanthe Taedszasvinsaniaedaa
raspzanalaiviniy Tngdidnmsoufinunadnfigauiminunnifuseeuusiusneuduiiaasey
fminlagusznawindy  Mibdnasauiitunalanilusneuuasinniay waneinay
vuudueasdldnasautiaaninlusnaunaztinnau s TIEufisuAuEuURasUsnay,
Aldnmasau uazilamsau



vd v o .
ﬁ’)']ll;‘luadﬂuﬂadﬂ’?ﬁ‘ﬂdﬂ’)ﬂ’? 9

;
mINn -1 mrvSsuiisunaandianes [Uamay Bidnmiau uazlmsau

AANTRLASAN L BldnmTau Tsmau famiau
1. U9eR au (=) UIN (+) naN
2. Uszq (paaan) 16x10" 16x 10" 0
3. auALduURNANENA (1WAT) 107" 3x10" 3x107"
4. dhwiin(@laniy) 9.1 x 107 1.67 x 1007 1.67 x 1077

¥ A‘ v
9ngU 1.1 uwamlpnadnaymarasnzaanuasnasa Tulassaiuiuandiicu

LULNAEY 2 UAUDIDZADNNEILAY

Neshell  s-level 2 electrons

é-level 10 electrons
M-shell { p-level 6 clectrons
s-level 2 electrons

fevel 6 clectrons
— Leshell {ls’-lcvel 2 clectrons

— Ksshell  s-level 2 electrons

7 T Nucleus
P 1 O___§~ 29 protons and
P o 34 neutrons
VA ol [ S B
, B B -
Gy - e g
-
) iy &
/ > &
P //(:5 /’1}’ _'@_——\‘\ \
A A £ - == \,
A / y (D~ \
Y S 4N°) 0®0
/ ! e <) \
/ ;o / Op X, \
I QI/ T @O®O@o o Oy LI
l [ A @0 @@\ T\ 4L \
Pl il 12005040 @ ' Voo
[ I N '@)@@O@ @) '.G)"
1 i
i {@" i '1OOO®® @ .o ! 'ioiYiQ o
[ R O @ A~C A
Vor O& ® ® A A
Vo by \\\O®®O®o Joad ]
\ \ R 'O
L O\ Q\ SC®0C%eS SO /O
SRR TS OO Ox AL LS / /
-~ W 7
YOoN AN YN © oY P A
o NN N S o7 A
L N ™ g7 s’ ’
NONY sl # A~ ’
\ RN ‘~-_.®_-—” R
% SN 2 /
Y. NN el / /
. AeNS 7
N O N O N s WOfoNg
LS B e g P
~ ~~ e -
~o —~——— e -
‘-\\\\‘ S"‘fl’//
———————-—

31]#] 1-1 LARUL LTI DSADNYENNIEIUAY




o o .
10 arsnvaadiuazves

o &V va v a & Y &
wuuInaaazaaN Ul UAINEAERSIEUANUHAUNIMANEAY LAaTWAUIAUNN
4 d‘ o ﬁld 9 aa £ v
Garg  wlunge dad uad (Neils Bohr) fizenmamwsuidndaaauniin laassuuy
o g =3 k2 =3 C‘A‘ =Y =l “: =1 (=
anvazaaNuazaduialiin “Bldnasauluazranniisauyg dumdamilurug wiadu

srundsuisidwdsnuane  sfidnuazadie g fusuugieinmia lnafinvanfinday
pssnandianawszaszd lnasagsou 97 Gundiinasautuiiagindiueduafigauasiindsny
e (K) wastudalUidy uaa, 18y, @y, To uasi (LMN,OP) muasy seaunasuly
praavtuRgiuTzzvinvandauedes daglndinedaseziindunus dagviioaiaaes
WA 1A (K) YEaTEAUNG91UT 1 ﬁﬁiﬂﬁqzjm wananulunsasey (Shel) Saiilutias
(Subshell) Bnde

1.3 WANIUNISTABUSBLANASAL
auinmsauazilutudas (Subshell) M%'a’guﬁﬁwﬁaauﬁﬂm it

3s?% 3P° 3D", 4S° 4P°, 4D", 4F", 587 5P°, 5D, 5F;

e luiamvangdednduiiva sty (she

(el (182 282, 2P,

&
S et Tutng (Subshell) _
lauENaY vaneie uaudiEde

Ly
2x1? = 2
= 2x2° = 8
= 2x3 = 18
fuil 4 = 2x4 = 32
vanewn - gastldldRes 4 du iy

° a Y, o
- uBENATEUGIFRINUAEAUYINAY 2n°

Huudidnasaunuangaliiiiu 8 e

° a & a @ o & )
- Inudidnaaluszaundsnuianntulangarasaznandle
Ty 18



v J‘ L J ar .
ANuZIUaIAuYaNdITneAan - 11

1 & % o o a 3 a o
M3N 1-2 U (Shell) TEAUNAN U IUINBIANATOUGIGA IUUAAETZAUNEIITY

. du(shel) e | Swndfeeugegn
K S 2
L. S 2

‘P 6

M S 2

P 6

D 10

N S 2
P

D 10

F 14

(6] S 2

P 6

D 10

14

G 18

P S 2

6

D 10

F 14

G 18

H 22

Q S 2




&5 .
12 avsneaatnazes

1.4 N1§5%3azAad

lalasiou Anazmonfiusznausremilusnouluiinades Fusaiuuinuass
ﬁLﬁnmsauIﬂﬂsagjiauﬁqmﬁaaﬂﬁaﬁﬂu%mﬂ (K-Shell)

fidun  Apudnazdudauninniilalasieu Aefidaslisnauuazaasiinsavly
frdes Aldnasauaasinalavsauy dandvduszaued (S-Level) astuta lunnae
\HasAN (Stable) wiaBunazmandndlad (Stabilized Atom) 'uaam@)ﬁamhiﬁﬁﬂﬁﬁ%m
maafifusadle Tiduaiy dusafiagluniud

afan § 3 Wsmauua: 3 dmsau luiierfealdifnasau 3 A1 WuReAUAL
Tusmau ﬁrﬁnmiaumd’mﬁq:agluizﬁuwé'ommaa (S-Level) #a3tutA (K-Shell) deguinaes
shundtumindeariiy Bldnaseumiimueninngaglusduaduastuuas (L-Shel)

Tutuuaaziszaundinuauazi seauaausrdilinasauls 2 i sshiuussadidnasauls

a =Y s 5 =3 1 a v
6 m1 ddnasauluszauiadluruiearasdifunEanindidnasaulsuapnaINITolRNaNY

o v @ o a & pr o -
WwiLlasINARNURTAaNEY aLanmauquuanqm:LmuW garadnzaay fagun
1-2 FILFMILUUINGDY 2 NAvadaznaNdlfeaw S

s-level
(1) electron

s-level
electron(2) \\ \\ \

3 neutrons

OO®, |
OO0 ]

Nucleus
3 protons and

R R

/
/ //
/7
7
N /
b £
N s \
S
s-level \\\\\\§____,,/’//// p-level
(2)electrons SN~ - g electrons
(emptry)

& s aa a
E'IJ‘VI 1-2  uaauuuaIaey 2 ¥AYaVDEnaNaInEN



v J’ v J o 3
ANUFIBIAUYANAITINA LT 13

I} =3 1 ] k) A v ¥ -l s Qs = =]
agslafinny saudazangliatvadlnadedls wwsnsinssanenuiungn Taa
AIITINDEABNTINTNNULGEAN MiafiBunidnzuaus (Bond) ANTTINATEIRIEENLAL
lalaswuiGanin Afedldas lumsnamilfldnesaunuangaeasfiBaaszgndeitulus
¥ a o P ' a &
Auruazadlalasiauaznaw AiFanazaanvsudailszaniatduuan wsedmnadidnaseuly
o & a a a o o a o w
nile) dRanisRasndeaudianuin (flasansuudidnasauacluseauliminnu)
lalnsunznaufiazuampuauiiidudoauau anuuzasnNmAInaAmMauTInNT TN
a " [ =l =Y € 1 s
wuudidnlaraud viialalafinuausdunu

1.5 nastnadnsaaniuadl

LN Lmﬁ'l'zjﬂmmumamauma‘lﬂaﬂmﬂﬂul.ﬂuTuLaﬂa Lﬂuﬂgﬂimmnm'ﬂu
mﬂfa'u,aufaal,anmawammmwua‘lﬂLLawsuaLaﬂmiauﬂmanmmﬂ S Yy ﬁﬁifmmnafnm‘lﬁ
LﬂﬂLﬂuIm’dﬂa’ﬂﬂOﬂ’liﬂi‘”ﬂﬂll mmamm_lumsﬁmm‘uaaamaummﬂ auduniliaznny

4 5 oEaa . v o ¥
3 13 uammmAnujaseundvevmalalassunvaandiuldaisysznavfaun

1.5.1 lalaiinuaus (lonic Bonds) WuAERuAUNMIUNaIalaAeNldadludae
Afiufgraaiu  wafAaianIITINmMIRINezAaNaITIAlA LN AUBzRaN B TAanSY
AnluansusznavAnindauns(mianmaslss: NaCl) Fsusznautiuannas mamao‘[fmmﬂu(Na)

13

L

‘4 a

fifadnaraunuanganien asiadlumnudiuddnasauiuandauasieaaaiu (Cl) %
fl¥anrsannuudnariiaidnasauisuangauainasuATuUAMIEUAY  (FENN1TTINAT

& a o o
uuuiidn lalafinuaws sudnduzun 1-4



d o .
14  arsneaiiuaznes

K-shell
2 electrons

L-shell
M-shell 8 electrons

M-shell

2 s-level
5 p-level

1 s-level electron

4 o " o .
31J'n 1-4  nsmwaauvulalofinvaveaaSukazlnidanasnamfniuindaun

Y a o o ada o a &
nsnaauutlalafiniidunisuailagifuanudsudidnasauisuangavas
i ' a & & P fa & P o § o
azpanvssmand 2 wlatull Tnssansaasasliviasuriauddidnasaudunarly

=3 as =3 = A‘ [ v A
Aldnasaunuangaasuwlasufaduaslsznavau  wimldasmannileg wanisaunat
NlHRN Wy azmanvadlafeudnitianataunazlusnay 11 A1 NaIRINTINAINUBLAAY

a @ va a4 o w
1mInAanIuLdl  axmaNtadluifuvaciBidnasauruangaviiliiiiuaznanuaInaniu



vd e A e .
ANUGIIavAUYaNaITNNAad) 15

M ve A a = o o
azpavuaImaaIuItuanIl sz Iduay  (wszilaiudildnasauinannlasiauniem)
° o o o P ' a & A o ° g v a
husaReanuladsnssuanlszalwiduuin wnedmeadidnaseulunils) mlddause
P . a & a & = = '
faganalnirszndnlszguinuazay WWadumsdsznaudlalainiu uasusdamiaasening

-l 1 “ "‘ s g _ AH '
UsrguanuazauEendd lalafinuaud duias MnwasindaiawsRganulwiaideen
(Electrostatic Force) yavaansigs, ilurasuds, dilwiial uazazaneunlad

1.5.2 TRaauduaud (Covalent Bonds) \umMIsINmTAILAUTDIANATAY

wnsazmaNrassIgnile g AuasmandaiAsudnlimurasdidnaTaunuangauadusas
a =l d s e/ 1 A’ (; a s —o .

QEAANATU 8 AINEA TIN1ITINAIAINGNTRzuRnAIRUATTINAILLLlaladinuaus wenzan
P a ' i aa A aa Y @
litAnAnuuansImIdazgluii iy azravwasdiney l8IENATAUNNENGR 4 A2 TINAL

Miaudaidnasaurasianauirafeniunarilididnasauiuangarasdirauadaulain-

ATAUATL 8 FINER AIFUN 1-5

ﬂ' : « . aa
un 1-5 uaaslmnauduausrainauaznay

Tmauduaunlaanilufidauadusa ananaiuazaaiuds TadnlwAn wanain
finanuae Tarauduausssutsaaniaidunanayila Wy uausien (Single Bond) Wuns
swmNiisnnmslididnasauiiniu 1 f aadu Tenauduausuadalasauazaa Husy

1.6 ﬂﬂﬁﬂ?ﬂlﬁ'éﬂﬂ\ﬁtﬁ“: (Metallic Bonds)
« o da o % o & ' o
Hiunsnuanifannazaantadanziulans Taansldaudbianasausinnu
o ca & #l M v - P 9 P a
lagfrauddidinasauilaliiurasaznaunivesnadlalasawis asniuaneiauiag)

v & 1Y o Y

aaaanan saularzluamudilalaan g lWelinuandfidurands @endulsanduraima)
FAnusmumua iwiuazaudaud Aduuduueg waziaduduaalsd SRududuan
sy vy Gu nasuas asgiidey dinsd nas Usan nAnuingudasman niuitlane



o o .
16 aasnesatiuasNag

o as

a o a & a aaa P o o o
fnnandalunmsinauddidnasadluniafiaujiseminad  (dusiefagluniun 1-3)

q

' & oo a a aaa [ o o o
drualanailiusaniunaudaidnasaulunmafaufizemaedl (dusefegluniun 5-7)
£ o a & ' LY M a v P
Fyiiauddianasauninnd 4 mualdifiu 7 6 saudaduguf 1-6

Cloud electrons

Copper ions

1.7 QUIU S19NGH

\ilns amﬁﬁﬂﬂi:nau%uﬁaﬂaqmmﬁn gfiGeniammey uddutiaans
wandaanifiu 3 Ussin Ae 519 @sUsznau vasway wadmurmdwitndy maansouen
ganseanily 2 Usaanfa Anihwavauiu Fuisaunlaerig Wiaanusunulsiiu
§u9 Tovia unedmaaasnilnanaludale 0.000001 Tavin ansfissatinlnerialuTale 300 Taviy
niilneldnannismiriiarasaassemguiuoundsaurasaans

luszpounilsastsznaudelusnay  famseu wasBinasey Inalusmauru
asauazagnluiineies lWsnaussyihduddnaseu LtazﬁtﬁﬂmauﬁmﬁomagiauS]
fedea Wasnnmindidnaseuinuseuiundeaiinseafausmilaud doaldiAansau
rasmslaesauls Adreg Auslpesluszuudbe: uasusasturasdlpaseeiBidnasausuou
flawhiu  Aidnesauniaglndiudaeiessfizsundnumsudaaninieads
ansnasgalduniuas widilnasanlussdsdundiugainaaninamdsaiuan
muuanuign Bidnasaumailiviadauiluldazan (fadifnaseundoufinszudlni
fiazlna) uasBlinaseufiinasawdsnuiife didnasadluilrsuangauasaznantiuiag



o4 d o .
ANNZIIBIAUYaNaIThean - 17

LOUNAILTBIRNIY IR wasdai uamdlTlugui 1-7 woumdseum-
udagaua ununasuihnudagiuuutaiuaalnazun Ty

sEAUNAIULasRUILTLaUNEIIIUTEITNNTN  ATuBUATAREanTaINYS
sysumAiiuauIuie AiuauAsdnaduaunaIutaIialszan 6 83 (6 ev) Lﬁaqmﬂqﬁ
Tajgoun vdadaunauianudusannashsessi Sidnasoluueuriauduasasiiazl
sansadnuszaunduiuliagluueuiwinld a1sifelananialuannsunfiduaui
77 uifinamgiige g viadaundininannssidanudge 9 Sdnaseusneaansadiauszay
wisuanuaundsnuaudiillagluuauilwinld anuguiFenasfidueuiuin
AsLAENINaUNAUNIBLAALINAN N (Breakdown Voltage) naneitiuaaninly

Lmuwaomu’nmmwaamimmmmamanmmmu mamwnu FHADY ﬂﬁﬂﬂ’]‘i

Lﬂﬁu‘Vl"LIEI"IEI 1.21 89 (1.21 ev) ﬂﬂmﬂﬂﬁdﬂ’l‘] ‘H‘Iﬂﬂu']?dlw \ 5~1’]’13JF1"J’13JL’£1N51']‘]

aLaﬂmsauﬁluLaauszmuwmmumﬂunmqLausu“lﬂml,nuwaamuﬁfmsz it luansduil
usnadfuauiu usiflagamgiigetu Wy gamgiive yiaaides) Bidnasau
MiaudAauTaiAaus muwmmwzjulﬂaﬂ‘l,mmu% suanspaniRiduini

rrlduaundsnutasinanas fagufl 1-7

wauwaInuhngsw

uauWaINMnNIzIg

uauwdsnuNaud

=

SianAsau

‘

WA UVBINAUBIANATOU
s o

fa
WANUIBINAUTILANATOU

UAUMAN
MIBUAUWATY
#9971

UAUWAINUEDIITN

WAWTUUDIIN

o,

uaundamhnszud woUHANINTIUG

HAUWEINUAUT

N\
N

AU Msnaini anh

4 o o
3 17 uamuouwasuluarsiiaging

v o ¥ = v, a . Y a o '

daudrihuusziddlddnaudrasasiiadafiiu  wazrundiumtaniuag

o4 o nlv ca & a & o Y N a a

gornliniaudaidnasauausadautuluagluuauinseudls Inglidaddwasnuiugy

v oaa a daa = a v a' M ag = 4

nnMeuan wuiRe @seleidBdnasaudawianaiounlidgungllafine Faiu
ANFNUATEIAN



o o .
18 avsnesatiuazveg

1.8 #15N9AU
H o o oo % v A I3 = aa & daa &
gsneanihmianlfndlulagtu fe wesuudsuuasddraudusaniddnasay
wuangawiiu 4 Wuienfumssuazilasaivesnandusdniniliaunumenduiu ludunsuin
aa @ o aa o £ e v o= a .
w0ndndineu Awaadugufl 1-8 \Juddmeurdana usuduguninuuuuania (Lattice)
= v ) a { o aa ° g wva &
Wunmsdusuuukanildsurnauddidnaseudiasasaaseesdtnreu lunariidiinasau
Nuangaawmn 9 axnanddmaunsu 8 mwah sudlunisminsuuulanauduausiules

Covalent
bonded
group of

1
il 18 uammisTansiasnasvavisrouilugUnanfunsudn

' = a g o o v o P a @
adwlsfimy  Wassieimlifundsnuainaeuaniigungldautiogs
a o a o & cola . & o a o
fudnasauuemanaindsnugivaumgreannnuausndaagnaneiiuiidnasaudaszinlnin
16 (wasusgafivinaildnasaungaaanainuausls S 0.72 83 dmsuwasuuiew uas
Ha o @ aa 4 a v dd a ]
1.1 83 dwmiuddeaw) Wadidnasaurgaannuaustasamaaauds NNmsiddnasauuslai
| ' ; = ﬂ. ' ° L A b ° =) l{
nanelutasivaugniFantadn “laa” (hole) HAmantRUlWALY lusisfasaiudgnd
° a a «a oo a4 a & @ @ a Y 1Y : ,
TudidnasauddzaziinAuiiueaidlaafiinunianiu  Fandnwazainaadn
dundudnfimaummaas (Intrinsic Semiconductor)



nuaswn
g

diisoundinn

_nwundiannsaiind,

/N\naiindiannsauind,

INAUARDIUWDINDS

aisiuddiimnanues
ISBN 974-8323-07-2

9 7789748"32307
sim 120 uvin




	สารกึ่งตัวนำและวงจร
	โดย ธนกร คีรีพิทักษ์

	สกายบุ๊กส์, บจก. 


	สารบัญ
	บทที่ 1 ความรู้เบื้องต้นของสารกึ่งตัวนำ
	บทที่ 2 ไดโอดสารกึ่งตัวนำ
	บทที่ 3 ซีเนอร์ไดโอด 
	บทที่ 4 ทรานซิสเตอร์
	บทที่ 5 ทรานซิลเตอร์กับการขยาย
	บทที่ 6 ทรานซิลเตอร์สนามไฟฟ้า
	บทที่ 7 อุปกรณ์อิเล็กทรอนิกส์แสง
	บทที่ 8 วงจรรวม
	บทที่ 9 วงจรไดโอด
	ภาคผนวก



