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A- The first integrated circuit, a phase-shift

oscillator, invented by Jack S. Kilby in 1958. B- Computer chip.
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Ailli All

Atom consists of electrons, protons, and neutrons

Electron

Nucleus
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Covalent bonding 5yt

MANARA, UNIEERSITY

TABLE 1.1
Intrinsic Carriers n;

Intrinsic Carriers

Semiconductor (per cubic centimeter)

GaAs 1.7 X 10°

Si 1.5 100

Ge 2.5x 10"
TABLE 1.2

Relative Mobility Factor u,
|

Semiconductor  u, {cmzﬂr"-s)

Si 1500
Ge 3900
GaAs 8500
Covalent bonding of the silicon atom. Covalent bonding of the GaAs crystal.
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Energy Levels

* Energy

Energy gap I
1

Energy gap I
1 |
etc.
| ————

Valence level (outermost shell)
Second level (next inner shell)

Third level (etc.)

i Nucleus

Energy levels:

Discrete levels in isolated atomic structures.
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Conductor, Insulator, Semiconductor

Unable to reach
conduction level

Energy

Conduction band

S

Valence band

Insulator

Electrons
"free" to
establish
conduction

Valence
electrons
bound to
the atomic
stucture

With: 1ev=16X10" Joules

—

4 Energy

Conduction band

Valence band

E; =0.67 eV (Ge)

Eg=1.1eV (Si)

Wy

o)lialJl

A

The bands

overlap\} :

JAL il (Jyladt ( JBLI

\ Energy

Conduction band

Valence band

Conductor

E, =1.43 eV (GaAs)

Semiconductor
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conduction and valence bands of an

insulator, a semiconductor, and a conductor.
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Impurity Semiconductor

Antimony impurity in n-type material.
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Impurity Semiconductor

impurity

Boron impurity in p-type material.

6)Liadl asladl J3! ¢l Slasl

:P-Type « P ¢95 JELII ayas

In 0 s o1 B 09 sl Jie 538N A0 8ole (2,Li)) (yao of A8Lisly oall i e Juams **
sl 5ol Si ¢ gSeud | AL Carms ol yass

&g ASI) JLﬁbij;E_LwMJ Leawe 45l daylg I JSCE Sidl iy awd A s da ﬁ‘..li'i_wl.) ok
e o(a3) @lé ij\'ﬁl O .33.?-3.‘ CEL Yo lia BJ Slyd e < lig A QMS&A g’_‘)w’fﬁ&ﬁ\
(09 ASIY) AdLudl deadl Clie e pad LY Ao go Lioeds <13 85100 die iy Bz 8oLl

Acceptors Atoms 3J5%1 =, 0L of 3055 816l (seud OsSheadl L wolig G gaISal 45 sl gl **

o) L il A g0 8,2t g8 cpo S sue Lo 0980w P-Type unadl 8ol pays 13)
Lgasll 5ol LeaS of LAY Ay Lavue lany (LASH Jolgxlly

thg.uji ztéj.é_‘\ Byl > ZL?JJ) sl 3l ..,\.gcj.z.«S.ﬁuT Qio,gj&)j.?}n aaslad .Ia.g‘jj." A

Jalg=ll Q_c.j.ﬁ&\.'@jﬁb LASY Uelgoeld Calas e il o g0 gl slacl (gat!
Adlw e 313 PR

MU-EPP-FM-005 Issue date 17Nov

E3cE
pal

™

ember2025 issue no:1 https://manara.edu.sy
[=

11



Dy

. .. o0jli_all
Effect of impurities on the energe band St et
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Majority and Minority Carriers
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—— Minority
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ojliol ,
n - type Si p - type Si
4 I Vl - 4 I VI _
1 | | |
n —type Si b — type Si
V

> Electricfield E = ™ >
«< Electron & Hole movement >
> Current flow >

Current Carriers are mostly Electrons.
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Semiconductor Junctions (Diod)
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P-N Junction Bias
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Forward-biased p—n junction. (a) Internal distribution of charge under forward-bias

conditions; (b) forward-bias polarity
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P-N Junction equations & Characteristics
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Forward-bias region
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Variation in Si diode characteristics with temperature. Comparison of Ge, Si, and GaAs diodes.
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