Unit 2

Introduction ofE lectronic C om ponents

Lesson 1 Common Electronic Components

1. What is the unit of electrical resistance?
2. What are the types of transistor?

3. Please draw a capacitance symbol.

1. Resistor

The resistor is a component of a circuit that resists the flow of electrical
current. It has two terminals through which electric current must pass. It is
designed to drop the voltage of the current when it flows from one terminal to
the other.




Fig.2-1 Resistor

Resistors are primarily used to create and maintain known safety currents

within electrical components. negative
charge
2. Capacitor connection
Capacitor is an electronic component that Eﬁas'rg‘f
stores electric charge. The capacitor is made of connection
two conductors (usually plates) that are
separated by dielectric material. The electric dielectric
charges accumulate on the plates when they are metal plate
connected to power source. The positive charge
accumulates on one plate and the negative aluminum
charge accumulates on the the other. :
plastic
insulation

3. Diode

. . . . F' .2-2 C .t
A diode is like one-way valve which 'g apacitor

allows electric current to flow in one direction but generally does not allow it
to flow in the opposite direction. The direction of the electric current in the
diode may be reversed. However, even if it is, the flow will still be one

directional.

Fig.2-3 Diode



4. Transistor

The interior of a transistor contains two PN junctions, and has special
devices with amplification ability. There are two kinds of NPN type and PNP
type respectively. The two types of triode with different work characteristics
can be mutually made up, and the so-called OTL circuit of the pipe is a PNP
type and NPN type in matching use.
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Fig.2-4 Transistor

5. Electronic Sensors

The devices that convert the mechanical input signals into electrical
output signals are called electronic sensors. The output obtained from the
electronic sensors can be read by the humans or it can be transmitted to

controllers.




Fig.2-5 Electronic Sensors

6. Potentiometer

The potentiometer is also called pots and it is one of the most commonly
used devices for measuring the displacement of the body. The potentiometer is
a kind of resistive transducer or sensor and it works on the principle that the
resistance of the wire will change with the change of wire length. The
resistance of the wire is directly proportional to the length of the wire, thus as

the length of the wire changes the resistance of the wire will also change.

Fig.2-6 Potentiometer

7. Vacuum Tube
The vacuum tube is an electron tube from which all or most of the gas has
been removed, permitting electrons to move with no or low interaction with

any gas molecules remained.

Fig.2-7 Vacuum Tube



Lesson 2 Light Emitting Diode

1. What is the effect of LED?

2. Please list the advantages of LED.
Q

LED (Light Emitting Diode) is a solid state semiconductor device, which
can directly convert electricity into light. The core of LED is a semiconductor
chip. The chip is attached to a stent. One end is the negative side, and the other
is attached to the cathode of the power source. The entire chip is packed by
epoxy resin. Semiconductor chip is composed of two parts: one is the P-type
semiconductor, whose inside is hole-dominated, and the other side is the
N-type semiconductor, which is mainly electronic. But when linking the two
semiconductors, between them a P-N junction will be-formed. When the
current goes through the wires and affects this chip, electrons will be pushed to
P zone, Electrons recombine the holes in P zones, and the energy will be
radiated in the form of photon. This is the principle of LED lighting. The
wavelength of light is the color of the light which is determined by the
material forming P-N junction.

Conductor light-emitting diode (LED) is the third generation semi-
conductor lighting source. It has many advantages:

(1) High Light Efficiency

The spectrum almost completely concentrates on visible light frequency.
And the efficiency can reach 80%-90%. The visible light efficiency of the
incandescent light with similar light effect is only 10%-20%.

(2) High Light Quality

As there is no ultraviolet and infrared ray in the spectrum, there is no heat
and no radiation. It is typical green lighting source.

(3) Low Energy Consumption

The power of a single unit is generally 0.05-1W. And through clustering

mode, different requirements can be met and it causes little waste. Ordinary



incandescent light with the same brightness can consume 8-10 times the
energy of a LED.

(4) Long Life Span

30% of flux attenuation needs to spend 100, 1000 hours. Normally a
semiconductor light has a life span of 50 years. Even if a person can live 100
years, he or she would use two lights at most.

(5) High Reliability and Durability

There is no tungsten wire, glass cover and so on that are easy to be broken,
and abnormal rejection rate is very low and the maintenance costs are
extremely cheap.

(6) Safe

The unit working voltage is roughly between 1.5-5V, and the working
current is between 20-70mA.

(7) Green and Environmentally-friendly

The waste produced is recyclable and does not create pollution.

(8) Short Respond Time

It is suitable for frequent on-off and high frequent operation.

LED is a light emitting diode working through controlling semiconductor,
usually composed of many red light. It can be used as screen to display text,
graphics, images, animation, video, video signal and other information.

LED includes graphic display screen and video display screen, and both of
them are composed of LED matrix block. Graphic display can display Chinese
characters, English text and graphics in synchronization with the computer;
Video display adopts microcomputer control and it can display graphic and
image perfectly. It transmits all kinds of information in a real-time,
synchronous and clear way. It can also display 2D and 3D animation, videos,
TV, VCD programs and live shows. LED display shows are brightly colored
and three-dimensional. Static displays are like painting, and moving displays
are like film. It is widely used in finance, tax, business post, and
telecommunications, sports, advertising, industrial enterprises, transport,
education systems, stations, docks, airports, shopping malls, hospitals, hotels,
banks, securities markets, construction market, auction houses, industrial

enterprises management and other public places.
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LED can display changing numbers, texts, graphics and images. It can be
used for indoor environment and outdoor environment as well. Its advantages

can not be matched with the projector, TV wall, LCD screen.

New Words and Expressions

resistor [r1'zisto] EBPH2F

component [kam'paunant] % , B4 , TEEH
capacitor [ka'paesite] RS , BR
charge [tfa:d3] B

conductor [kan'dakta] &4k , & &
dielectric [@daii'lektrik] BN , &4
accumulate [a'kju:mijuleit] #FR , AR
diode ['daisud] =&

current ['karant] B3R

transistor [treen'sista] BAEE
amplification [@&aemplafr'keifan] B K
triode ['traigood] =ZWME , K5R
transducer [traenz'dju:sa] &85 , T
potentiometer [pa&ten/i'omito] EB{L 2§
principle ['prinsopl] RN , R |, N
vacuum ['vaekjusm] EZ | ZH
molecule ['moalikju:l] 2 F ; /R
semiconductor [@semikan'dakta] ¥ Sk
chip [tfip] &F

epoxy [e'poksi] TREHY

resin ['rezin] Hif§ , B AE

photon ['fos@ton] X+ , XEF
frequency ['fri:kwansi] 3% | XK
luminous ['lu:minas] XXH , R
infrared ['infro'red] L 4\%&

tungsten ['tanstan] 45



animation [&aena'meifan] 3 E
synchronize ['sinkro@naiz, 'sin-] R X%
dimension [di'menfan] E , %

static ['staetik] B LEEY , BBEEH

vacuum tube EZEE

light-emitting diode &% =&
electrical transducer B f1& R85

Exercises

1 . Please translate the following sentences into Chinese.

(1) Important specifications to consider when shopping for an LCD
monitor include contrast ratio, brightness (or "nits"), viewing angle, and response
time.

(2) LCDs use only one-third to one-half the electricity of their CRT
counterparts. They are much easier on the eyes, take up 90% less space, and

only weigh a few pounds.

2 . Please translate the following sentences into English.

(1REZRER—FESHFSER[MN  CWLERLERI K,
LED LR — M ¥SUNES  BFN—HEHE-—ITXELE —wmER
|, B-mEEBRNER , BEMNERFETAEREHEER,

(2)LED BYEH¥SHRX-RERER , ARSI BERILEHN
PTAR , FTNRIRERFH. ARERXF. BFE. BE, 3@,

TR, A, XRBESFERHER.






Reading Material

1 What Are Strain Gauges?

It is often easy to measure the parameters like length, displacement,
weight etc that can be felt easily by some senses. However, it is very difficult
to measure the dimensions like force, stress and strain that cannot be really
sensed directly by any instrument. For such cases special devices called strain
gauges are very useful. There are some materials whose resistance changes
when strain is applied to them or when they are stretched and this change in
resistance can be measured easily. For applying the strain you need force, thus
the change in resistance of the material can be calibrated to measure the
applied force. The devices whose resistance changes are due to applied strain

or applied force are called the strain gauges.

1. Principle of Working of Strain Gauges

When force is applied to any metallic wire, its length will increase due to
the strain. The more is the applied force, the more is the strain and the more is
the increase in length of the wire. If L1 is the initial length of the wire and L2
is the final length after application of the force, the strain is given as:

e =(L2-L1)/L1

Further, as the length of the stretched wire increases, its diameter
decreases.

Now, we know that resistance of the conductor is the inverse function of
the length. As the length of the conductor increases its resistance increases.
This change in resistance of the conductor can be measured easily and
calibrated against the applied force. Thus strain gauges can be used to measure
force and related parameters like displacement and stress.

The input and output relationship of the strain gauges can be expressed by
the term gauge factor or gauge gradient, which is defined as the change in

resistance R for the given value of applied strain .

10



2. Materials Used for the Strain Gauges

Earlier wire types of strain gauges were used commonly, which are now
being replaced by the metal foil types of gauges as shown in the figure below.
The metals can be easily cut into the zigzag foils for the formation of the strain
gauges. One of the most popular materials used for the strain gauges is the
copper-nickel-manganese alloy, which is known by the trade name "Advance".

Some semiconductor materials can also be used for making the strain gauges.

3. Applications of the Strain Gauges

The strain gauges are used for two main purposes:

(1) Measurement of strain: Whenever any material is subjected to high
loads, they come under strain, which can be measured easily with the strain
gauges. The strain can also be used to carry out stress analysis of the member.

(2) Measurement of other quantities: The principle of change in resistance
due to applied force can also be calibrated to measure a number of other
quantities like force, pressure, displacement, acceleration etc since all these
parameters are related to each other. The strain gauges can sense the
displacements as small as 5 pm. They are usually connected to the mechanical
transducers like bellows for measuring pressure and displacement and other

quantities.

2 What Is a LCD Monitor?

LCD displays were used on laptop computers before the technology
improved enough to make the jump to desktop monitors. An LCD monitor
consists of five layers: a backlight, a sheet of polarized glass, a "mask" of
colored pixels, a layer of liquid crystal solution responsive to a wired grid of x,
y coordinates, and a second polarized sheet of glass. By manipulating the
orientations of crystals through precise electrical charges of varying degrees
and voltages, the crystals act like tiny shutters, opening or closing in response
to the stimulus, thereby allowing degrees of light that have passed through
specific colored pixels to illuminate the screen, creating a picture.

As LCD technology evolves, different techniques for producing color
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emerge.
Active-matrix or TFT (thin film transistor) technology produces color and
images as sharp as any CRT and is generally considered superior to

passive-matrix technologies.

Fig.2-8 LCD

Important specifications to consider when shopping for an LCD monitor
include contrast ratio, brightness (or "nits"), viewing angle, and response time.

Contrast ratio relates to the display's comparative difference between its
brightest white values and its darkest black values. A higher contrast ratio will
have truer colors with less "wash out". The standard offering for lower end
models is commonly 350:1. Many experts recommend a contrast ratio of 500:1
or better.

An LCD monitor is brighter than a CRT, giving the consumer little reason
to hunt for an especially bright model. Brightness is measured in nits, or one
candela per square meter. Anywhere from 250-300 nits is standard. If the nits
are much higher you'll likely end up adjusting the brightness way down.

The viewing angle is an especially important consideration if you plan to
have multiple people viewing the LCD monitor at any given time. There is a
vertical and a horizontal viewing angle specification, which refers to the
degree you can stray from dead center before the picture starts to wash out.
High contrast levels usually go hand-in-hand with wider viewing angles. Many

recommend a viewing angle of at least 140 degrees horizontal and 120 degrees
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vertical. The wider the viewing angles, the better.

Response time is measured in milliseconds (ms) and refers to how long it
takes pixels to turn from completely white to black and back again. Smaller
values represent a faster response time and are more desirable, especially for
gaming or viewing video. If the response time is slow, "ghosting" or "trailing"
can occur with fast-moving images, as repaints of the screen overlap. A
maximum response time should be no more than 25ms for general use, and
17ms is better. Many gamers report no ghosting using an LCD monitor with a
response time of 16ms or less.

LCDs use only one-third to one-half the electricity of their CRT
counterparts. They are much easier on the eyes, take up 90% less space, and
only weigh a few pounds. They also emit far less low-frequency radiation than
CRTs. This makes LCDs a great choice for nearly everyone, and ideal for
people who work all day in front of the screen. Colors may change hue as one
moves to the outer limits of the viewing angle, particularly on displays with
narrow viewing angles and low contrast ratios. For this reason graphics
professionals that require exacting color consistency regardless of viewing
angle generally use CRTs, though LCDs have improved in this regard.

An LCD monitor comes in standard sizes from 15 inches to 21 inches, and
larger. The viewing screen is the same size as the rated display, unlike CRT
monitors. Therefore a 15-inch LCD will have a 15-inch viewing screen.

A potential weak link of an LCD monitor is the backlight. Many monitors
come with a 3-year warranty, but stipulate 1 year for the backlight. Models
with 3-year warranties that cover the backlight usually cost a little more but

may be worth the extra investment.
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1. BEES
HAEARMEAEBRRINBRE T, EERNELR T, BRSTMNE
B , BEFEAXREERMN—HRO S — KN EEEBRNBEE,
HEFEATEESRSTHLAUBENEPEANZSER,
2. BREH

BAREEFREANE T TN, ERBHRINSE (BEERR ) B
B, ENWALEMERT. SRREERMAER , BETRRIBERKR L,

HPFREFRRABE-—RVKRL  ABEFTREES —RWR L.
3. =ZRE
“RENFREOE , ATBRE-—NFEARY , B-KRFALFECEAE
RSB @R, —RENBRAEAIEEERE , A, IERXHE , &)
MARE—NHME,

4. BIEE
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RAEERNBESARNPNE , BEAHRADRNEKRSFIMH. NPN E

MPNPEEBS AR, EETETHEBRENRT=RE JUMBERR

EEWFTIBA OTL B2 — 1 PNP & NPN B [TE #FH,

5. BF{ERER

FRAANTBESHRNBESHEHNREINNEFERRBIR. NMER

REINHHESHATLRE , WAl UG HEAXLEHER,

6. Bt

BUITHERABET  RRATUEYSHEUBHNEERAREZ —

BUTREBATHRFREAZRR O HIFRERSLNBEBEKER

TiemEX , SENBESEERERKEL , AXSEKHKE , FE&DH

BE B NE R,
7. BET=E
ETEER—MHASBKEELPBRBIBENEFE , BFAJUESHE

REEDFREMEEAINERIMMBEERANBERTES.

po RHIZRE
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LED ( RX=HRE ), R—HESHN¥SHHR[NG , CTNEEERENL
AX, LED RO R—IMESHETH  BAN-—HHE-IMXRLE, —
=R, 5 EEERNER  BEMNERFBEAEREHRER, ¥4
mAHRSSEN , —BoRPEEGHK  ZEEEHZRSESHNL , 5
—RENEEXSHE EXVLETERE T BXFM ¥ S HEEELRAER
EMNZBEMER—NP-NE, HERBISKERATEXANARANEE , &
FRAOWHEBPX , EPXEBFRENRES , ARRSUKXLFHERXEXR
HEEE , XFE LED R ANRE, MANKKEREXANHAE K BAEK
N &R REN

SHREZIRE (LED ) RE=ZR¥SHBAXLR, ZHM~REEAR
ZHR

(1) KBRS

KENLFEBERTARKHER , HBALUEE] 80% ~ 90%. T KK
EFSZHARUT TR EBERMNA 10% ~ 20%.

(2) XERES

HTREFRBEALNOIING  BORBRE  RAERYH  BETHE
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(3) BEFEND

BUHRDE-—REOOS~1IW BEEHFAFAATUEABZRLFZRE
MEE, RERD, EAXEER  BEBHRTEEFERETEAEEREN
8~10 1%,

(4) FwE

KEERERRE 70% WinESFETRE 10 b, —PMNESEITEERER
THUEASOF  BEKTESIHNA , —~£E5ZHEA 2 RT,

(5) A5 A

REBYL, BREBRZMIFNIM , FEFRERBE 49 RAR
NI BR

(6)%2

BAUTHEBERHRE 1.5-5V ZE , TEBHRE 20-70 mA ZH,

(7) ZBHR

BHEDAEY , ZREFE,

(8) Wa R B[R] 42
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ENFETFRUARSHEENT S

LED R—HEBELRFHF¥SERXAN-RE BERRZIEHNNTA

B, STNRAXRETFH. AEERFREUNERNT, B, B&. 3

E

. ITR. WL RBESEIHEER.

LED ETRRP NBEXETRRERMNMAMERRE , 980 LED EMERAK,

BXERRASUHENEASERRF. RXXANEFE ; UHRERRERA

HWEUTENETES  BX, BRAR , UXet. BF. FHNESELE

FRABERERHER. ERUER-%, Z43)E,. &, 28, VCD ¥ H

BRIZRR. LED ERRERBHSEE®H  YARE  BU0HE |, 3

WmeEs , IENATER. RS, IE. e, 5. Id. Ty,

RBz@. HERE. FUh, B, 7. B, Bk, BIE. ®R1T. i

FWmip, BRWH, AT, TLeLERMEMLHGR.

LED ERRANEREHHF. X7, BEEG ; FTRALATE

RIRRE AR TENKRE  EEREMN. B0E, REERFLELL

B Ko
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