LESSONS 31-33

Resistors
Transistors
Diodes



Lessons plan
1 Checking homework
2 Reading and translating 3 texts
3 Vocabulary
4 Listening
5 Speaking
6 Writing
7 Homework
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A diode is a one-way valve that allows current to
flow through it. Each diode has a cathode and an
anode for allowing current to pass in the right
direction. The cathode can be found by locating the
band on the diode.

Larger diodes are found in power supplies and are
called rectifiers. Several types of rectifiers are
common, including a bridge rectifier and a double
rectifier.

It is common to see the peak inverse voltage (PIV)
indicated. The PIV is important because exceeding
this maximum can destroy the diode. Monitoring the
pulse is also important, in order to notice any
changes in a current.

Both smaller diodes and rectifiers are commonly
found in electrical items. Diodes assist in the function
of these items by directing voltage. They can also
be used as biasing elements for transistor and LED
panels. A light-emitting diode emits light on the
control panels of most modern electronics.




11 Resistors

Get ready!

€) Before you read the passage, talk about these questions.

1 What are some types of resistor?
2 How is a resistor's resistance identified?

mer #: 950044 Customer: Steven Prine

o 354-0961

Work Performed

1 Tested MP3 player circuits. Found two resistors that did not limit
current correctly. Earlier repair attempt appears o have
interchanged the two resistors improperly. Both were damaged.
Removed both and replaced with new metal oxide resistors. Tests
indicate new resistors provide sufficient opposition to current.

2 Tested remote control device. Found one carbon composition
resistor that did not dissipate sufficient heat. It was beginning to

disintegrate. Although its numbers were no longer visible, the color
code was still readable. Determined the correct tolerance number

as represented by the colored bands. Replaced it with a wire-
wound resistor. Remote control is now working properly

Electronics Repair Parts
2 G34/ metal oxide resistor l
1 G30/ wire-wound resistor 8325
WORK E= n
Charges
ORDER = v
Labor $1750
Total $2625




14 Transistors

WHAT
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" A transistor is a device bipolar transistor, the junction field effect transistor
: (JFET) and the metal-oxide semiconductor field-
's that detemmes the flow effect transistor (MOSFET). Both FET and bipoler

b and quantity of current. transistors need a bias voltage in order to tum on.
: 2 A bipolar transistor has three terminals. An electrical
Transustqs havethea.btlrty curent flows into the first terminal, known as the base
to switch and amplify The base changes the current flow between the emitter

ic S and collector.

electronic S'gnals Field effect transistors also have three terminals
However, the terminals have different names: the gate.
source, and drain. The other difference is that voltage
applied to the gate changes the curent flow between
the source and drain. MOSFETs have two main operating
modes: enhancement mode and depletion mode
Depletion mode transistors are “normally on” whereas
enhancement mode transistors are “normally off”




Vocabulary

To amplify - ycnnurtb

An anode — aHOJ

The band —1onoca

The base —6aza

Bias —cMenienue

A biasing element —371€eMEHT CMEICHUS

A bipolar transistor —OMIIOJISIPHBIA TPAH3UCTOP
A bridge rectifier —-MOCTOBOW BBIIPSAMUTEIb
A cathode-xaron

The collector — koyuiekTOp

A color code —TIBETOBOU KOJI

Depletion mode —pexuM UCTOLICHUS

To disintegrate -pa3pymmuThCs

To dissipate -paccesrn



A double rectifier —1BOWHON BBIIPAMUTEND

A drain -cTok

An emitter —->MurTep

Enhancement mode —pexuM yCuIeHHs/HACBIIIICHUS
A gate -3aTBOp

A graphics card —rpaduyeckas miara

A junction field effect transistor (JFET) - Tpan3uctop ¢ nojsieBbIM KOHTAKTHBIM
b Ppexrom

A large scale integrated chip (LSI) - KpynHoMaciiraOHbIil HHTETpajibHbIA YHUIT
limit -orpanuyunTh

The maximum -Makcumym

Opposition —onmo3uIKs/CoOMpOTUBICHNUE

The peak inverse voltage (P1V) - [ITukoBoe 00patHOE HanpsIKEHNE
A pulse -umrymnsc

A rectifier -BeIIIpIMUTEND.

To represent -1peaCTaBIATh

A resistor -pe3uctop

A source -HCTOK

A wire-wound resistor - Pe3uctop ¢ mpoBoJIO4YHOI1 0OMOTKOM



Glossary
* To amplify a signal is to increase the power of a signal.
* An anode is the part of a diode where current flows in from the outside.
* The band on a diode is used to identify the terminal of the cathode.

* The base is the part of a transistor that is between the emitter and the collector. It changes the flow of
current between the other two terminals.

* Bias is a fixed voltage, applied to a device, in order to control its operation.
* A biasing element is a potential source used with diodes.

* A bipolar transistor is made up of three elements that are linked by two junctions. The three elements
are the base, collector, and emitter. Transistors are used to amplify and/or switch electronic signals.

* A bridge rectifier has four rectifiers arranged in a diamond-like configuration.
* A cathode is the part of a diode where current flows out from the inside.

* The collector is the semiconductor part of a transistor. After charge carriers leave the base, they flow
into the collector.

* A color code is a series of colors that represent numbers that are used to state a resistor's resistance
value in ohms.

* Depletion mode is an operating mode where reverse gate-source voltage is used to reduce the amount
of free carriers in the channel. This makes the channel smaller and raises its resistance. Depletion
mode transistors are "normally on" devices.

* To disintegrate is to fall apart or break down.
* To dissipate is to spread out or cause something to spread out.



A double rectifier has two rectifiers sharing one terminal.

A drain does the same job as a collector. It is found inside FET transistors. After charge carriers leave
the gate, they flow into the drain.

An emitter is the part of a transistor where charge-carrying holes originate.

Enhancement mode is an operating mode where the channel is free of charge carriers when the
gate source voltage is zero. Enhancement mode transistors are "normally off" devices.

A gate does the same job as a base. It is the controlling terminal that changes the flow of current
between the source and the drain.

A graphics card is a circuit board that controls the images that come on a computer screen and
generates 3D images.

To interchange things is to have each thing replace the position or function of the other(s}.

A junction field effect transistor (JFET) is a type of transistor that is made up of three elements.
These elements are called the gate, the source and the drain. The JFET does not need much signal
current in order to turn on.

A large scale integrated chip (LSI) is an integrated circuit that contains thousands of
semiconductors.

To limit something is to prevent something from increasing beyond a certain point.
The maximum is the highest amount or degree that is possible.
Opposition is an action done to resist or stop something else.

The peak inverse voltage (PIV) refers to the highest value of the input voltage that a diode can
handle before allowing it to pass.

A pulse is a short and sudden change in a current.

A rectifier is a large diode that forces an alternating current to become direct.

To represent is to be the symbol for something.

A resistor is a component that limits the flow of electricity in an electronic device.

A source does the same job as an emitter. It is the part of a transistor where charge carrying holes
originate.

A wire-wound resistor is a type of resistor with a wire coiled around it, that can dissipate more heat
than a carbon composition resister, but is not suitable for a high-frequency circuit, as they have
some inductance.



YennuTtb curHan osHavaeT yBeNUYnTbL MOLWHOCTb CUrHana.
AHOZA - 3TO YacTb Anoaa, B KOTOPbIN TOK BTEKAET.
Nonoca Ha anoae ncnonb3yeTcsd Ang ngeHTuukaummn BoliBoga Katoaa.

Bba3a siBnsieTcs YacTbio TPaH3NCTOpPa, KOTOprIZ HaxXoauTcAa mexgy sMUTTepoM 1N KOJIJ1EKTOPOM.
OH n3meHseT NOTOK TOKa MeXxay AsymMAa JpyrmuMun Knemmamvu.

CmelneHume - 3T0 DUKCUPOBAHHOE HaNpPsiXXeHne, NPUNoXeHHoe K YCTPONCTBY ANs yNpaBneHus
ero paboton.

AnNeMeHT cMeLLeHUs SBNSETCA NoTEHUMANbHBIM NCTOYHUKOM, ncrnosmnb3dyemMmbiM C ANo04aMn.

Eunonﬂprlﬁ TPAH3UCTOP COCTOUT U3 TPEX ANNEMEHTOB, KOTOPblIE CBA3aHbl 1BYMSA
nepexogamMmu. Tpl/l afemMeHTa - 310 ba3a, KOJTNEKTOP N SMMUTEP. TpaH3I/ICTOpr NCMNOJIb3YHOTCA
A4 yCUrneHmna u /vnn nepeKkriyYeHnA 3J1IEKTPOHHbIX CUTHAal10B.

MocToBo# BbINpAMUTESb UMEET YETbIPe BbIMPAMUTENS, PacnosioXKeHHbIX B aniMa3onogotHom
KOHpurypaumn.

KaTtopa - aTo yacTtb anoaa, us KOTOPOIO TOK BbITEKAET.

KonnekTop aBnseTcs nonynpoBoAHNKOBOW YacTbio TpaH3ucTopa. lNocne Toro, Kak HocuTenu
3apsaga nokuaaoT 6a3y, oHV nonagaroT B KONMEKTop.

LiBeTOBOWM KOZ, - 3TO Cepusi LIBETOB, NPEeACTaBNAOLLNX YMCNa, KOTOPbIe UCMONb3YHTCSA ANs
onpeaeneHns 3aHa4eHnsi ConpoTUBMNEHNS pe3ncTopa B oMax.

PeXXum ncroweHus - 31o pabounn pexmm, B KOTOpoOM 0bpaTHOE HanpsiXKeHne 3aTBOP-UCTOYHUK
ncnonb3yeTcs Ansg yMeHbLUEHNS KonndecTBa cBOBOAHbLIX HOCUTENEW B KaHane. To Aenaet
KaHan MeHbLUE 1 NOBLILLAET ero ConpoTuBneHne. TpaH3nCTopbl B PEXMME UCTOLLIEHUS
paboTaloT HopMarsibHO.

Pa3pymMTbc;| - 3HAYUT pPa3BaJinTbCA U CJITOMaTbCA.
PaccefiTb - 3HaunT pacnpocTpaHnTb U 3aCTaBUTb YTO-TO PAClpPOCTPaHATbLCA.



BonHOM BbliNpAMUTESIb UMEET ABa BbINpAMUTENA, MCNOMNb3YHOLWLNX OOANH TEPpMUHAaI.

CTOK BbINONHAET Ty Xe pa60Ty, YTO U KOJIJTEKTOP. OH HaxoauTcs BHYTPW TPaH3UCTOPOB FET. Mocne Toro,
KaK HOCUTEINN 3apsAana NokMaakoT BOPOTa, OHU BNMaaakoT B CTOK.

AMUTTEp - 3TO YaCTb TPAH3MUCTOPA, [Oe BO3HUKAKT AblPKK, HECYLLIME 3apsl.

Pexum ycwﬂeHMﬂ/HaCblLLl,eHMﬂ -39TO pa6oqvu?1 PeXnM, B KOTOPOM KaHarl cBobOaEH OT HOCUTENEN
3apsaaa, Korga HarpsXeHme Ha 3atBope paBHO HYIHO. TpaH3MCTOpr B peXnme yry4dleHunaA ABJAaoTCA
«HOpPMarlibHO BbIKITKOYEHHbIM» YCTPOUCTBaMMW.

3aTBoOp BLINOMHAT Ty XXe paboTy, 4To 1 6asa. ATo ynpaensawLwasn kneMmmMma, kKotopasi UISMeHsIET NOTOK
TOKa MeXay UCTOKOM U CTOKOM.

Mpacmueckas nnara - 370 NneyaTHas nnarta, kotopas ynpaensieT M306paxeHusIMu, KoTopble
NOSIBMNSIOTCA HA 9KpaHe KOMMboTepa, U reHepUpyeT TpexMepHble n3obpaxxeHust. YTobbl NOMeHNATb
MeCcTaMWU, HY>KHO, YTOObI Kaxkaas Belllb 3aMeHsiNna NonoXxeHne nnm yHKUMI apyrom (ux).

TpaH3ucTop ¢ nosneBbIM KOHTaKTHbIM 3ddpekToM (JFET) - 3TO TMN TPaH3MUCTOpPA, KOTOPbIN COCTOUT U3
TPEX 3NIEMEHTOB. OTWN 3NIEMEHTbI Ha3bIBaKOTCA BOPOTaMU, MICTOKOM 1 CTOKOM. JFET He TpebyeT 6onbLuoro
TOKa CUrHana Aansi BKIYeHus.

KpynHomacwwTabHbIW MHTerpanbHbIi Yvn (LSI) - 3TO MHTerpanbHas cxema, coaepkallias TbiCA4m
NoNynpoBOAHUKOB.

Ol'paHVI‘-IVITb YTO-TO - 3HAYUT HE OO0MNYCTUTD, YTOObI YTO-TO YBEJTMHNITOCb A0 onpe,u,eneHHoﬁ TOYKW.
MaKCVIMyM - 3TO HanbosnbLIasa BO3MOXXHas CyMMa Uinun CTereHb.

Onno3unums - 3170 gencTene, NpeanpMHMMaeMoe 4 CONpPOTUBIEHNS UMW NPEKpaLLEHMs Yero-nnbo
elle.

NMukoBoe o6paTHOe HanpsikeHUe (PIV) OTHOCUTCS K HANBOMbLLIEMY 3HAYEHUIO BXOOAHOMO HanpsiXXeHus,
KOTOpPOE ANOA MOXET BblAepKaTb, Npexae Yem NponycTuTb ero.

Mmnynbc - 3T0 KOPOTKOE M BHE3AMHOE M3MEHEHNE TOKa.

BbinpsamMuTens - 370 605bLLION ANO04, KOTOPbIM 3aCTaBsieT NePeEMEHHbIN TOK CTAaHOBUTLCS
MOCTOSAHHbLIM.

MpeacTaBnATb - 3HA4YNT ObITb CMMBOJIOM YErO-TO.
Pe3ucTop - 3TO KOMMOHEHT, KOTOPbI OrpaHMYMBAET NOTOK SMEKTPUYECTBA B SNIEKTPOHHOM YCTPOWCTBE.

UcToK BbINosiHAET TY Xe pa60Ty, 4YTO U SMUTTEP. OTO YacTb TPaH3NCTOPAa, rAe BO3HMUKAaKOT AblpKa and
nepeHoca 3apdana.

Pe3uctop ¢ npoBONoO4YHOM OOMOTKOM NpeacTaBnsaeT cobom Tvn pe3ncTtopa ¢ HAMOTaHHbLIM Ha HEro
NpPOBOAOM, KOTOPbI MOXET paccenBaTb bonbLue Tenna, YeM pe3ancTop 13 yrinepoaHon KOMno3muum, Ho
He NoAXOoAWUT AS1sl BbICOKOYACTOTHOM LENM, MOCKOSbKY OH MMEET HEKOTOPYIO MHOYKTUBHOCTb.



Homework

1.Vocabulary (glossary, definitions of
the words)

2.Vocabulary bank Learn

3. Glossary



