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A- The first integrated circuit, a phase-shift

oscillator, invented by Jack S. Kilby in 1958.
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- Conductors, Semiconductors, Isolator. - Electric conductivity.
- N-Type & P-Type Semiconductors. - Majority & minority Carriears.
- Drift & Diffusion currants. - Fermi leveles

X%+ Semiconductors Diodes
-Junction Semiconductors Types (PN and NP). - Diode characteristic.
- Forward Biased PN Junction. - Reverse Biased PN Junction
- NP junctions Capacity and resistance. - Equivalent circuits. A ) X )
- General equation. - Load—Line Analysis. <”CV>“I>+ BIPOIar Junction Iransistor (B]T)
- BJT Construction. - BJT Operation.
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< %+ Diodes Types and Applications
- BJT Operation modes:

- Clippers Diodes - Light Diodes ’
. . -- Commun Base. -- Commun Emitter. --Commun Colector.
- Rectification Diode. _Tunnel & Backward Diodes. o o .
) - Biasing circuits. - DC & AC Analysis.
- Zener Diodes -Capacity Diode . . ¥ . L
) y» - Equivalent circuits. - Transistor Application.
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Atomic structure of (a) silicon; (b) germanium; and (c) gallium and arsenic.
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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 JALI aas (J3lad! (B0
Energy
Electrons 4 Energy 4 Energy
Conduction band "tjrf:e"_tvo
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Semiconductor insulator, a semiconductor, and a conductor.
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Impurity Semiconductor
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Effect of impurities on the energe band St et
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Majority and Minority Carriers
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«< Electron & Hole movement >
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Current Carriers are mostly Electrons.
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Semiconductor Junctions (Diod)

(L) JBLIT syl
Ej=VO
b

+ V=0V —
(no bias) . . . Depletion regio
o > o A p—n junction, An internal :
¥
* * *
Ip=0mA distribution of charge
—+| | 0 —o

Diode symbol, with the defined polarity and the

current direction :tb.’ﬂ’\

.Si,Si or Ge,Ge 321 95 (s e lxia e I
JBL Cayai-(yuns Si,Ge (nialises (iske 1 uilio n ERNIN

eatll HLATY @yl wleasg HLATY! dulae T QWL S dalizeas (05)s5 puie) Gils-dee S0 2590 Sliga ¥y (ol olgm 0985 o gll dlaxt @
SLaiy aulee (A18Y Lolgoeld 2udlly 1o¥1 UiS). (uSally 2545 P Aakaill Cigaty igatll pe dmeanl P I N Aalaill) culig ASI) dets sy lig ASI¥ N
ALully cro3lly 3laty gwl (zmie G

5o S 8 loie Aalill sin g il Alaie of ((big¥l e Gom STy ol () Byl 2alaill Ly 03lsnll I il oy o 3l iad ®
E il JLnS Ji> Laoss Sy gludo (ialasll IS § LY 40 (¥ Golude (2 yall L) LLEY 42> s Ailaia (S G 2yl ilisey ((nialas]l
(Sl ASINNg gatll (o S Hgue AS ) piey sl 529 o 90 da x|

uSadlig (ol (ads LAY coly LS ,LaY1 420 ae LuSe ciwlily dahailloda (oc ©

ol Bl (a3 (ol diaias pe oolaes] Alasd (G d5a¥g Alasd (e catll ol ¢y 9 ASTY Leundy 1 Aol 3001 @

ORi0!
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy AR 19
[=

Vp=0V

(no bias)



q ' c
N -
£ S =8 3
= i Z
: : b
3 :
A | o
= s N
3 . =
3 (eid! adLs) Bayzell ddlaid | a9 :alasde =
JEY LaY! o3 dakall § o 2
........................................................................... ! Q D
>X > X
Op> 0, &1 1P § gl A3LS (pa #STN 3 55U § ilig ASIYI 28LS Op=0,01 §1 P 3 cgdtll A3US golua N g3 53LL1 § lig ASTYI A5LS
LAl e ol § glude 22 of P, BULl Juaill § dglude (ddl Jolg> A8US (955 x= 40 Lasic g P,= 1,70 0555 x=0lasis *
EiEE

MU-EPP-FM-005 Issue date 17November2025 1ssue no:1 https://manara.edu.sy 20

E=



V)

P-N Junction Bias ‘ﬁ (PN SLdN) Jhaidl 3o
:Reverse-Bias Eondition il ouSatl jLes]
sl daill J) codnis - type (281 Jalgandl) gaill lig 7SI1 JUillog 53yl Aalaioll (sLas¥l i) gaSll o el 2yl e iy i -
wAldl Ladll J) wd=is p-gype goid| w9ds Lol
¥y J8l Al Jozm LY ol § e ddl Jolga 5950 pias Idag hadd Sliga¥l e o2 (ST 9 (ol (0o Adls mugai g Adlaill o (o pe § 85L5

RYES' EJL:.!‘JM.
~—— [ Minority-carrier flow D=off oA (e uﬁs'“ (‘5)‘)‘2‘"3‘ ‘?‘“s"" h.‘j’,)"“".i"‘)L.'.'.':" M) Is “J""J.‘."'*a (?‘“&c')‘-gﬁ:‘. ="
ey = OA o153 gatlly i ASIYI iS5 ymell dalaill § ooy &1 Ad5¥I Lol gl

¥ HOEORED @ - N (13 gl Shp ALty B3yl 230 3 Sz S 25 Jelpd

T gggggga ~ VD " aomiid (Laygee § 8oyl ddkaiall by S| Jazd| 4S Lae bug (1 9 54831 A8yl

- @ Qgggggg + © P f .MW‘j%ﬁl‘&\iﬁY\t&
oS - - ol il 585 ey Ry Jyaold dsuall Laglall dagd 31535 -

Depletion region

/ J1 o
L y — | l ke 1‘;‘23 LQSSJ‘)-":J‘ a—?).\.g é.La.'ii W‘J‘.&ﬁ‘ -

1} (Opposice) 359 ol el Jalga 13]: L ;
b dﬁﬁﬁﬁﬁu-‘*—“‘-‘d-ﬂj-"%‘ 5).U11_w5.1
VDZ?V ®) TT=> ElectronT => I ™
Reverse-biased p—n junction. (a) Internal distribution of charge fiail! 35l 3palls Eigus I 350 BauS Nj I euSatl szl 3l -
under reverse-bias conditions; (b) reverse-bias polarity LaoY duyiies ke ¥l 3 Lo Gtz g o S ’ So 5l pon s

[E)#c ]
MU-EPP-FM-005 Issue date 17November2025 issue no:1 https://manara.edu.sy s 01

E=



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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Silicon semiconductor diode characteristics.
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Variation in Si diode characteristics with temperature. Comparison of Ge, Si, and GaAs diodes.
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