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I .
h = 2;1',’ h=#ilERd Y99 (Planck’s constant)

m“EW TG ©F (Effective maa'ﬁ"}
m' = I (Hole) 9147 &9

I, = ZEFGC sfeeret (Mobility)
W, = I SifeeTe)

7.1y HWWWW%HW(A}WWWWFWWW%
sifafie zn | Gidaw O AFRd A g R T A @S #{i |

veak AEEEE G4 R =B exp (B/2KT) (7.3)
@R B 27 WA wﬁq«ﬁm qififEem S i Wi T fea ww g

E, V..
TFor Bof T <0 7| (e nR =nB + EE (1.4

—;-;ﬁ X-ST% FEEE 4T} IR y-F TR Lﬁ‘ifﬁﬁiﬁﬁ Fare G TRl #hel TeE

17 7% m_?.k

eI Eg = 2 km, k = 1.381 x 107 Joule/’K = 8,62 x 107 VK (1.5
(7.5) % AR ARy At Fef wal ) iR @i (R) Figereina Fefy
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FAE G GF0 ‘ﬁ?ﬁiﬂ faw ‘1@ (Whetstone bridge circuit) 92 3 QLS /i3 (7.2
R ) | 9803 Rree el g e Ty B, R, R, @ @k i caty R, %
--—I-- = fﬁ. +'1 Rﬁ’.l = H}—‘?&.
'R:l. Rm RJ

(7.6) =R Flacera it At cud B T4t e Sl

Hk——

v

%{“K‘] T -

!
fBar 7.1; mR-7 e 5 -7 i AT

7.3 9920 e

qifsted, A= (oa (paraffin oil), 991 9091 BER (beaker), (B8 B (test tube),
ﬂﬁ‘[m‘ﬁﬂ (bunsen burner) S el ﬁi (#5 (clectric hot plate), 771 (stand), C71%
@ At (Post Office Box ot P. O, Box), WkFis AR (fractional resistance box), 16,
. cerom e, ACARBE (thermometer), BEHE wIF6RR (digital multimeter) |

7.4 2T T

qifsfersa eltew wib w4l oI e AEIE wa e | gl s 1R A
& e A} I | T NG (room temp.) R GHTAT W (R,,) 1K€ QU 10KO-
A w0 7 7.2 Brad s 22608 [y a9 1o w9 | 2200e e a4 aigee
1 kQ 3T @i REE 79 | B B, cothe Beot e SRt (electrical cell) 1921
Y | ST R JEe POl ESiafE (suspended coil galvanometer)
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TAYE TR O, TGN AN WNE (accuracy) TEH derd 71 el wefhe
(unbalanced) Sy siFSTAIRGIR S firw wfbeemr fwgd Fam & oo @y am
R-9% st @iidee 98 S (7.27 fBa) |

g
g 7.2 ¥0CR By 3ed

R qics fg G =i Gy Fieg 31 R @9 aige @i R, =0 R | il
Bif K, < 149 1 K, B 2% 30 siiereiaiitem Rowel (deflection) 277 554 | go
%S AT WA (1Y T TR 2730 seretrnfiteag {ewe s o9 | wwima Ko
it [t oo 2o e A Sibeaeaia S| 7T Sieg | e o7 ISR
2 I I 7 I |

R,-3 3 ARTST TI0S A ToHA W} A8 i foed w2 ) Rewsl
T SRR 20 R 0 G T | e 47 0 i | 90 st
R S @09 AU @R oA e TS I | R, AN OIS TWeEe
4 Tl 7ol SR (balanced) SErem Fea wvF | elet fres w8 e smel
3 SRMT @R (fractional resistanice box) GIFEFRIC T8 ¥ | Q9 R, =R, |

3@ ARl o RGBT (a7 7R e (minimum resolution) 0.1°C)-
a7 3o ey 49 | a3l B8 B8 sinafa coa fon ot sy i sz e
oiqen = | 93T ol Relts &e1 Fien e T GEhEal wikiie Fafee aiga | Binsy
At e e GEbsah qund swdE Fug am (7.3 BI o) | St Sl
T PSR R Searg Pefore [t Sweln wififc ciy cifme T g |
Trots el Gl @D e S | G0 AR SR | R, < 1k %E GO
AT @4 R, = 1kQ 7 @3t vl argre R -3 el o3l urfT @rats e 1
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Tl | TSN @ At | I ARES GIRITER @I 1R wt Fal alffire wawe
@I | A8 S RS i e ReE, R, = 1000-RQO | -

L5605 M gET/
b 2w L

rshis

1 /)
1\

st o
A i

RN
Y

T T
II-.II

X
1
]
g

“{brezn ﬁmwzm_% miﬁﬁﬁﬁm ﬁ*{@rﬂauﬁaﬂﬁ’s ©391 T,, T, 94

ol AR @i FAPE R, @ R, T WIAEIR A m = H
R 1

(1.5 illad s #ifboan L, =2km]|

BT o 3
: sl 7.1
ghig epu| Tyel iy m(I/R)
H4l 1(°C) T(°K) '[ @Y R (kQ)
=T 423 W
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7.6 2R TS SitaiEal

@ TF Tyon AR @ 10kQ- Wit 20T @R AfEre @i #AREe =t At Al
T el et ey (curtent source) (VT3 <ifEmEe sy FMe S a9 i o3
qififara elria fea wter (v) AR 903 97 @i R, (= V1) SifEeel iR e | i
3ge FEER @ 19 39 %3 12000 A Avafdre an el sfmmet veidet ve 4fy
#/163 | Ew el cate wifwitera v fres vial aiga @l 190 78T SRR e The
P9 eIy fHiEa Hﬁﬁ'cl (sensitivity) w{fere |

® =ORE Al AAfRuices T Ay A Taet oW HifafEe w1

7.7 ARRA

3 e i aFh AfEET veieE wdie SEe Ae! AREE it ARk

e ARty o fd 730w o s RelfEesia SiEma we | 93
st sty ARReR Alves Fd 3t weeirfe Siesa T3 =1

7.8 f@lwﬁr

o ClEel it Ok YR G e ) @RIE 2

o T 309 F @R 9

o ush ARl 4w, weIRRE g1 FHFRR oW Somad |

o 9, UdIREE v FERAR *mida Ty oFie F ¢ oAbooE i SR G AT
ol T |

o 4fiBa W F @@, |

e Ay O i Selfry fref vt afg ¢
B: WA #IERRS! (Photo-conductivity)-3 H&TaT |
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GFF 8 (1 mwmmwaﬁmwﬁa
D R TGS Ry @ e |

G
82 Yoy ¢ @y @i
8.2.1 Tofe =i Rarpy
8.2.2 ek =@ Rambr
8.3 IR welfe
8.4 oy e
8.4.1 fofe s R
8.4.2 Feves wim@ [ens
8.5 ey Teity
8.51 ©fe Sl R
8.5.2 fswtes oW Regi
8.6 W e wiE

8.7  wfaige
8.8 ehiRf
8.1 &wlg]

facrg A% GEETT 993 o1 et R S Ty 3l o e
el | Freiies ooibe G {voltage source), &41Z B (currentsou ree), FRdw (amplifier)
Ferifn cfere 2Rl AATE (electronic device)-4 i ey i Bﬁj@@ﬁ ] SAET |
SR THPICHA (computer) %S f3fen 79 wilE, B, 651 (1.C.Chip) fisfity Grfeem
wefEr |

Giieecea G Gollals 21 (Silicon) W= GIGTRM (Germenium) | TS
Fifern hiaf&ga2 Aumee: 790 4ge 2 | RGN 93 a0 S0, pon-p 9K
n-p-n | p-n-p G2 st FEwrGa (~25 jim) n-GHR BT vy (layerof n-type
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) )
B O— P n P —0
I )
bk
o 8.1 :|!-'n-pmﬁﬁla§

), — Rzt o Wfeg e, J —meRe ¢ B akem

semiconductor) 998 B W2 2 Geeia wrwe Ridon 46 p-eifda Wﬁ”iﬁﬁiﬁﬂ W (layer
of p-type semiconductor) e = (8.1.1 M B | p-n-p GFEEER “ARief w5
n-p-n BEfEES (8.1.27 Ba) | fREEEe Bl weece FsaRe (Emitter), f57a (Base)
O AT (Collector) 1 T (8.1 ) | 31T wearem AFPRTEST (doping) s
win fofe wiegter AVPREAEH TR T | S ST ST ﬁtﬁﬂﬂﬂﬂi‘w
Wﬁffﬁm@mmwﬁwmwwm%mﬂl

AR E ; fufg m&rﬁw :
A -
EO— no . P n —ot

It &B Jt

3 8.1.2: n-P-n GREER

8.2.17% 1@ p-n-pGIREET €82 8.2.2 7 BT n-p-n HIREEER ARTHET BT ot
e | fou wibre wieif ar Stafbzeifel ordte ot fisaias ¢ % S (Emitter-Base -
Junction) P WA (forward bias) U eiven e Ford Tae= ) 8.3 W o oo

pon-p TSR e TN [P G4 2R | o7 IR & s «fe Zef auda
(input circuit) HUe 98 FRENEF &g WiGo7{ UM (output circuit) TS TF | ST
ol &9 Serm el 1% | GGE fefe wi® R (Common Base Configuration or
Grounded Base Cﬂnﬁguratinn]ﬁ?ﬂ =7 | fofa =iel st (gmund_ed)ﬁ‘ﬁ!iﬁ g AT
o7 oo (potential difference) i wieive »fil wat =0 | @A (8.3) ™ foram
fzoite @ fofen Reveiren Sl Fsse ©IOhE V,, Fas @ e o fofem
' ReqeTER S REIET (SITHT V., AT | ~+{80:% @8 T¥es Rerilare (S8 Vi
wel® OltO® (input voltage) @k F3HR® &AM (emitter current) IEW?I?Tﬁ? e
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=

E

ou 8.2.1 :p-n-pﬁﬁ_ﬁﬁ@i Hrwew e

@ 8.2.2: n-p-n TRBAG MEleT e

(input current) | SRIMTT MelzT (Sirve Vep 21 B (OitHE (output voltage) €33
ARElRF 812 (collector current) 1. B¢ &faE (output current) | FR&ECH Beom amyg 1
e eneRE R 1, e Beoli (oITbE V., 7 Bof e | weie
P A o LS 1) ol

1 SR P ST & V-3 5Tt 1,1 AR G ot sl R
wICH B, CAREREAT Grl Tl 7V, (3 9% 59 AR (independent variable) 98 T
7I1%% 57 71 (dependent variable) 7l % | S wmeiE oty Vo TR e
I, G B (SfC0G V7 Tof srwjefre| fgadien | wiee

Ven = H{lp, Vi) i(8.2)

W

il

K — o mm
T

= = = e = = =D
g

fbmr 8.3 : pon-p BB Bl wml Fam B 8.4 : p-n-p §FfETER Rovis w=f G

Vg ¥ 08 PR W0 &0 1,9 RS V7 oifes e Brfeiem e e

Rl 11 =7 (AU 1, 9T 59 A @R L, #70q 53 A1) |-

8.47¢ o1 p-n-p BriferEcaa fissmes Wil s (Common Emitter Configuration)

G AR (IR 4 FeAREr off@ uipfB 9 9k wieses 2w @8 waanE Wk |
Wmﬁamwmﬁﬁmmwfmwmwan%ﬁ&wmﬁﬁmmw .

T3



aerrae Beold (SIbE R WHeRE ez oy va A a Berl oz e wrefE
(oicbere Ao ba A R a2 | TR AT edE [ Tesl alaig 9k
el & FsTRTa e elten V., 261 Besfi (SIes | wfi 578 eriz 1, 7 sreRe
ety a3 FofS @ Fesmar ey aren v, 2 SweRie eirbs | oar

o= (Vag 1n) .{8.3)

Wommfn My 0 s e e s Ll (8.4)
1,7 ffen Fam s &7 V7 et 13 RS GRfec fems sl Rl
wiGeE TR @l 9@ @ S VA R e w1, et v, a
AT 2fh WS 2w | oReST e winal R @
fFaeitsta #1wfS =it Sstival a9 | Wi fofe ad Ko geq Feorme omd)
s TafErgere @urnE Pl save z@ | il Sen agl RaeR seeg, #F
A4t Zopifi T SREbA P |

e i

G2 G #l10 T AlefH—

o @ =fl RAUiT. (common base configuration) 930 &g wif% GileteE
(bipolar junction transistor) wwﬁﬁﬂﬁ @4l (input characteristics) 99 @T@tﬁ\
AfEREEE @41 (output characteristic) [ 908 #{fg |

o Fivdmes wEd B (common emitter configuration) el o Eﬁfﬁ%ﬁﬁ
B TaRlEnpT @Y1 @ woeE TaREEE @ Rl 90 P |

8.2 T1og ¢ I3y Faift
8.2.1 fofe i R

A9 el SeoefS, ERES @ A SiEeal 399 | (8.5) % B pn-p
G B e R Siehsl WREnEs @ S emie 2w | 92 Wi
@RS oAl werer e T4t 11y, AFT W% (active region), T TET (saturation
region), 9% @ @97 (cut-off region) | Higd =g Feni @ fofeg air4d (11
et Bicay) T RT3 et e fBiea alid (31 iRl wite) Feee IR
A | TS @AE F ORe S A IROT AT O T[T = Wm0 SR
Tornz Reife et A i fifie S 1 20 | Sl @I @R fE e e
AL T T | ;
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