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Operation Principles of Diode
and Transistor



Diod

Ability of p-n-junction to pass a
current only in one direction is
used in semi-conductor diodes.
They are made of crystals of
silicon or germanium. In a crystal
with one type of conductivity
some droplets of a material with
other type of conductivity is
fused.

Semi-conductor diodes are used
in rectifiers for transformation of
an alternating current to the
constant.

Typical volt-ampere

characteristics of a silicon

diod:
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Modulation
Modulation :

(1) variation of the amplitude or phase of an
electromagnetic wave.

(2) the process of encoding an information onto
a carrier waveform, typically in preparation for
transmission.

Modulation is the process of varying one or
more properties of high frequency periodic
waveform, called the carrier signal, with
respect to a modulating signal.



Amplitude modulation

 amplitude modulation (AM) — the process of
modulating a carrier wave u(t) by a signal x(t)
for transmission:

y(t)=u(t)x(t),
where y(t) is the signal to be transmitted.
u(t) is a sinusoidal signal of the form
u(t)=sin( wt+ )
w is referred to as the carrier frequency.
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PULSE MODULATION

e Pulse Modulation - A special case of
amplitude modulation wherein the carrier
wave IS varied at a pulsed rate.

* Pulse Modulation - The modulation of a
carrier by a series of pulses generally for
the purpose of transmitting data.

 The result is a short, powerful burst of
electromagnetic radiation which can be
used for measuring the distance from a
radar set to a target.




Recelver

 Recelver - equipment used to detect and
select wanted signal from the whole totality
of signals (and noise and clutters).

 Acrystal radio receiver, also called a
crystal set, Is a very simple radio receiver,
popular in the early days of radio. It needs
no battery or power source and runs on the
power received from radio waves by a long
wire antenna. It gets its name from its most
important component, known as a crystal
detector, originally made with a piece of
crystalline mineral. This component is now
called a diode.
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Recelver

 Modern receiver also amplifies selected
signal and transforms it to the form, which
IS necessary for normal operation of an
appropriate terminal (display, head-
phones, computer, etc.).

e Scheme of direct detection receiver
(npsmoe ycurneHue)
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Transistor

Semiconductor devices with
two p-n junctions are called
transistors.

They are in the basis of all
logical microcircuits. The
name is originated from two
English words: transfer —
nepeHocums and resistor —
corifpomusneHue.

Germanium and Silicon
(Silicium) are normally used
for creation of transistors.

A conventional
planar transistor
consists of a thin
semi-conductor
plate with
electronic or hole
type of conductivity
on which small
sites of other
semiconductor
(with opposite type
of conductivity) are
created.




Transistor

ToyeyHbln TpaH3UCTop — point-contact transistor

* [1NaCTUHKY TPaH3UCTOpPA
Ha3biBatoT 6a3ol (b),

° 0AHY 13 obnacten ¢
NPOTUBOMONOKHbIM TUMOM
NPOBOAMMOCTU — KOINEKTOPOM
(K), a BTOpYtO — amutTepom (3).

e B yCcn0BHbIX 0603HaYeHUAX
TPaH3MUCTOPaA CTPE/IKa IMUTTEpPa
NOKa3blBaeT HanpaB/eHMe TOKa

yepes Hero
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TpaH3ncTopbl 6bIBAtOT ABYX
TUNOB: Pp—N—P N N—p—n.
Hanpumep, 2epmaHneBblin
TPaH3UCTOP p—N—pP-TMNa
npeacTaBaaeT coboun
He6OoNbLYIO NNACTUHKY U3
repmMmaHusa ¢ AOHOPHOM
NPOBOANUMOCTbIO. B Heun
co3aatoTca aAse obnactm ¢
aKLEenTopHOU NpUMmechbio, T. €.
C AblPpOYHOM
NPOBOANMOCTbIO.
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Transistor

TpaH3ucTOpbl ObIBAOT ABYX TUNOB: p—N—pP U N—p—n.
Hanpumep, 2epmaHuessil U KpeMHUesblU

TPaH3UCTOP p—N—pP-TUNa
npeacTaBnaeT cobomn
HebOoNbLIYIO NTACTUHKY U3
repmaHua ¢ AOHOPHOW
NPOBOAMMOCTbIO. B Hen
co3patotca ase obnactu ¢
aKLUEeNnTOPHOW NPUMECHIO,
T. €. C AbIPOYHOM

NPOBOANMOCTbIO.
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TpaH3UCTOP CTPYKTYpPbI p—h—p

B TpaH3ucTope n—p—n-tnna
OCHOBHaA repmaHmneBas
NaacTUHKa obnagaet
NPOBOAMMOCTbIO p-TUNA, A ABe
obnacTn — NpoBOANMOCTbBIO N-
TMNa.
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Bipolar transistor

B HacTosALlEee Bpemsa B aHAaNOroBOM
TEXHMKE AOMUHUPYIOT BMnonapHbie
TpaH3uctopsbl (BT) (mexxayHapoaHbIn
TepmnH — BIT, bipolar junction
transistor).

DNEeKTpoabl NOAKNIOUYEHbI K TPEM
nocnenoBaTe/IbHO PACNO/IOKEHHbIM
CNIOAM NMNONYNPOBOAHUNKA C
yepeayowmnmecs TMNOM NPUMECHOWU
NPOBOANMOCTMU.

B bunonapHom TpaH3UCTOpE, B
OT/InYMe OT 0ObIYHOIO, OCHOBHbIMMU
HOCUTENSIMM AABNAIOTCH U 3/IEKTPOHbI, U
AblipKu (ot cnosa "6bun" - "aBa").
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[MpocTenwaga HarnsgHas
cxema yCcTpouncTea
BunonspHoro TpaH3ucTopa
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Transistor

Ecnn B uenb amuTTEpPa BKAOYEH UCTOYHUK
NnepemMeHHOro HanpAaXKeHusa, ABa p-n-nepexoaa
B3aMMOENCTBYIOT M B LENU KOINEKTOPA TOXKE
BO3HUWKAET NepeMEHHOE HanpaXKeHne, amnanTtyaa
KOTOPOro MOKeT BO MHOTO pa3 NMpeBbilaTh aMnanTyay
BXOZHOIO CUrHana.

Baymanteco B 3T0. B pagnonpmnemHmnKe HUUYTOXHbIN
CUrHa/1, NOMMaHHbIM aHTEHHOW, YyNPaBAAET MOLLHbIMM
KonebaHnAMM AMHAMMKA.

Cnabble cUrHasnbl MMKPOCXEM YNpaB/isieT MOTOPaMM U
MCKYCCTBEHHbIMW MbiLLLAMMN POOOTOB.

TyHHenbHbI TOK CTM MOLWHOCTbIO B 40U
HaHOamnepa ynpasaAaeT MaKpPOCKOMMYECKUM 30HO0M.

Kak? Yepes TpaH3ucTopsol!



Transistor

°In the transistor the
small current operates
the big one.

e It is electronics essence.



