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Application of Transistors in
Electronic Devices



Transistor as an amplifire
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Cxembl BKNIOYEHUA TPAH3UCTOPA —
Transistor connections
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common emitter, common base common collector
grounded emitter

Common base connection



Ynpabrawwan
Ynpabrarowas ©ens
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Ynpabraemaq uens
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controlling circuit controlled circuit



TPaAH3UCTOP KaK ycunmrtenb
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Pbiyar — lever

Lever arm — nnevyo pblyara

Stretch the spring — pacTtarneaTb MPyXuHy
The spring shrinks — npy>xnHa cXXumaeTcs



TPaAH3UCTOP KaK ycunmrtenb
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Namna cbemum.

Aamna He cbemum.
Ipansucmop 3anepm ’paxsucmop omkpesim



Transistor as a logic cell (logic component)

Not only amplification is important. You can control the signals
carrying information in the form of logical zeros and logical units.
This means that you can purposefully change the stored
information, that is, process it. This makes the microprocessor
working on a binary logic.

In CMOS (Complementary Metal-Oxide-Semiconductor) logics, a
transistor is turned by such a way that zero or positive voltage
codes "0" and negative codes “1°

While the base circuit is open (pa3omkHyTa), the current in the
emitter circuit is practically absent because the p-n junction is
closed for majority carrier (ocHoBHOM HOocuTenb 3apaga). This
state corresponds to a logical "0".

When a negative voltage is applied to the base, the holes
(majority carriers in the emitter) pass out from the emitter into
the base, creating the current, which corresponds to a logical "1".



Transistor as a logic cell

e Thus, “0” at the input of the circuit closes (3annpaert) the
transistor, and at the output we have “0” too. When we apply “1”
to the input (base), the transistor is open and gives “1” at the
emitter.
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p—n—p transistor as a logical switch



Transistor as a logic cell

 We can change the circuit and take the output from collector.
Then we obtain the logic “NO”, which converts “0” into ”1”,
and “1” into “0”.

Logic “NO” built on one

T + transistor




Transistor as a logic cell

e Connecting transistors we can get more complicated logic
cells: “AND”, “OR”, “Exclusive OR” (XOR) and others.
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Transistor circuit «<AND» (left) and «OR» (right)



Transistor as a logic cell

Combining several transistors
one can get all basic logic cells
that are necessary for operating a

microprocessor:
((AN D", ”OR", and”NO".



Correspondence table



NMonesou TpaH3ucTop - field-effect transistor (FET)

e Other major branch of electronics is the digital technics
(logic, memory, processors, computers, digital
communications, etc.) where, on the contrary, bipolar
transistors almost are completely superseded by the FET.

e BcAa coBpemeHHasa umdpoBasa TEXHUKA NOCTPOEHA, B
OCHOBHOM, Ha nosieBbix MOI1 (meTann-okcna-
nonynpoBoAHUK)-TpaH3nctopax (MOIT), Kak 6bonee
3KOHOMMYHbIX, NO cpaBHeHUto ¢ bT, anemeHTax. NHoOraa
nx Ha3biBatoT M1 (meTann-gnaneKkTpukK-
NOJIYNPOBOAHUK)- TPAH3UCTOPBI.

e MexayHapoaHbi TepmnuH — MOSFET (metal-oxide-
semiconductor field effect transistor).



field-effect transistor

T — MM npnbop, B KOTOPOM
TOK U3MEHSAETCA B pe3y/brate
NencTBMA nepneHanKynsapHoro
TOKY 3N1EeKTPUYECKOro nons,
CO3/1aBaeMOro BXOAHbIM
CUTHA/IOM.

YcTpOonCTBO NONEBOTO
TPAH3MUCTOpPA C YNPaBAAOLWMNM
P-N Nepexoaom

Source — UCTOK
Drain — cToK

Control gate — 3aTBOp
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MonynposoagHunkosbie Nnpubopbl

e CoBpemeHHasi TeXHON0rua Npomn3soauT
NoaynpoBOAHUKOBbIE NPUBopbI — Anoabl,
TPaH3UCTOPbI, GOTOCEHCOPbI Pa3MepPOM B HECKOJIbKO
MUKPOMETPOB.

e OpgHaKo AnA AanbHenLWero pa3BUTMA TEXHUKM
BO3HWK/1a HEOHBXOAMMOCTb Nepexoda Ha TPaH3UCTOPbI
HaHOMEeTPOBbIX pa3mepos. Beab bbicTpoaencreme
KOMMNblOTEpPa HaNnpPsAMYHO 3aBUCUT OT KOJIMYECTBa
TPaH3UCTOPOB, KOTOPOE yAaeTcsi Pa3MecTUTb Ha
eaAuHMLe naowagn. M nonbiTKM nepeLlarHyTb
HaHOMETPOBbIN pybexK yxKe Aanu xopoluune
pe3ynbTaThl.



