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Grade 12 Adv. Asladf el sl Electrostatics

1.3 Insulators, Conductors, Semiconductors, and Superconductors
dala)l < logalls ool olalg Mo sallg J5lgall

1- Conductive materials dl.ogall slgoll:

Allows the movement of the charge through it because it contains an abundance of
free charges (ions or electrons)
(wlbgisl ol wlbgl) 8l wlisiadl o 5,89 wle dilgin s o diszdl &S 550 Roww

- Such as metals, electrolytes, the body of the organism, the earth And highly
ionized gases (plasma) :
(LsdUl) il dlle wlslally yo,3ls gl Gl awsg Olidg Sy (sleall Jio -

- Charges are distributed on the entire surface of the connector

Joosall gl JolS wle wlisll @156 Al -

2- Insulating materials @)l slgall:

Materials that do not allow shipments to move through them because they do not
contain an abundance of free shipments Such as rubber, plastic, glass, silk, air dry.
i Ml g blaall Jio 8 o)l wliswdl 5,99 wle Sqini A d N3 o wlisidl Jin qows X will sl gall
Sl elgglls noallg 25l

Keep the charge in place on the insulation and does not move

Jym ¥y Jsall wle Lilo b dinll wle Ll

3- Semiconductors wlogall olual:
can change from being an insulator to being a conductor and back to an insulator
again It is mainly in all computer and consumer electronics industries.
Used for the first time in transistors, where modern computer chips now function
millions of Transistors. : )
wlelo g ¢ Lulul 3 S,318,0 Jsle ol Brgalls Nogo ligS ol Fsle lisS po i ol (Sen
A Mg Nl by S A g 3 guaeSl
g 3551 ey A dipnsdl yigueS)l &6, Josi cus ¢ @l g 3l il 08 850 Jg ¥ Lgolasiwl i
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Semiconductors <ua gall sludi

! '

extrinsic 4w e intrinsic 4
produce by doping of other materials chemically pure crystals of
(A] 3sa e s CLLS Ailz) Yasadalll (& 3k (o plial gallium arsenide, germanium,

or, especially, silicon

potlaall g agllal o Zen ;50 (Jia

p-type g s n-type ¢ 53 OsSilullg
acts as an electron receptor acts as an electron donors
Col. 31}4__1 qaa.l-_-ﬂ Sl .‘nllj.a,'a I.aa.l:\:'

electron holes, thatis

, missing electrons

dan gl O gaall Al Jals il g IV A il Jils
effective positive charge carrier| effective negative charge carrier

4- Superconductors dailall oo gall:

- Materials resist to conduct electricity zero, no loss of energy occurs.
A8lal) ¢la89 Cnsy N ¢ e cbeSIl Jusgil Lioglio sl gall -

- They are effective as superconductors at very low temperatures.
Aylell dsosin bl e wls s @8 diild Mo geS dled wed -

- Such as niobium and titanium alloy, which is kept at 4.2 K.
ilS 4.2 sic L bl Ay willg ¢ aguiliill eliluwg agmgull Jio -

- Over the past 20 years new materials have been developed that act as
superconductors at a relatively high temperature of 77.3 K critical degree.
b dille 8,1 > ds s sic 4518 Wo goS Josi 3s> dlgo uebki ai ¢ duslall 20 JI wlgidl Sxo wle -
A5 & (il 77.3 @i

- So far, superconducting materials at room temperature 300 K have not been
detected.

o818 300 @,8)l 5,1 ,> a5, 08 Juoill @l slgo BLa] mp o oYl i -
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Exercises <sluyos

+1.37 A silicon sample is doped with phosphorus at 1 part per 1.00 x 1068.
Phosphorus acts as an electron donor, providing one free electron per atom. The
density of silicon is 2.33 g/cm3, and its atomic mass is 28.09 g/mol.
s 198 oS [ gaugdll Jogy .1.00 X 10° JS) 235 ¢ 52 sic ) g9l ¢ gSubuadl dise pabai 2
28.09 g/mol 4 )l ailiSq 2.33 glem? ¢, oSuludl @US 5,5 JS) Iaslg | Lo S| 3
a) Calculate the number of free (conduction) electrons per unit volume of the

doped silicon.
peball oSl o a3 9 JSJ (duogill) 8501 Wl S sxe s

b) Compare the result from part (a) with the number of conduction electrons
per unit volume of copper wire, assuming that each copper atom produces
one free (conduction) electron. The density of copper is 8.96 g/cm?3, and its
atomic mass is 63.54 g/mol.

5,55 JS ol ulidl sl DLl o pas 8339 JS) duogill Glig xSl 332y (1) €53l oo bl o,
63.54 g/mol 4,3l ailiSy 8.96 g/cm?® julsill BUS . (Voo g) | Lo i) @i puls
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