=Higher,Education Press




2ESRSEHE TR AMWEH

B ERXESWEIE

BB T
BAE ZXE ARE BWH H

= EHH H AR+



RAEN

KB 158, FiB2 N Passage A Fll Passage B. Passage A W #[2:H1R L, Passage B Jifi )5 22 4 [kt
¥l FrEMEITEBRSCFESCHR, HARRGMEROT W, ScRHEMSARLNE, BRXAAFEE,
BAK, EEREGRAT RS FEE, WrlfEh AR AR B %16 8 2o A 715 BRR TR AR
AR EZEME . BdABRES, PMOTEEEEBETFERERSWRAICARE, THHTEREERE
B EBRBARR B SR . BREXEFIH TER. FiE, MRaOET BN, 488 CRERENEE
FEA. HFRMETET RENR. S5h, ENE T UMESRFB LR R EMISORPE . SREEW
B AEFEETGEEEES, EEIPENTEXHRBR., MESTHAEEERRAS. BEWSE
BRUBERURGIBEEER.

BBAEMSE (CIP) 8BiHE

HAEERTWEE/MAKER. b . BEHF
W B #E, 2008, 11
ISBN 978~ 7 - 04 — 021920 - 3

Lo . I FRAR-EE-HEFRR

A4 . H3l
T [ R A B 45 4 CIP B4 4% 57 (2008) 85 153766 &

RUmE # X REHE AXE HE®IT R&F RfELE F A
MR+ T BEKX #HRA RENS KA

HRET ®SEE R Wy MLk 01058581118
# ot LA IS K 45 ®|EW 800—8100598
BREI4RF8 100120 ™ #t  http://www. hep. edu. cn
2 #  010— 58581000 http://www. hep. com. cn
M FiT® http://www. landraco. com
& # BoamEEBETERAA http://www. landraco. com. ¢n

Ep Rl ALEENRIZERAARFTARNR T WHAEBAH hip://www. widedu. com

F & 787X1092 1/16 R & 2008 4E 11 A4 1M
21 #w 12 En Yo 2008 4E 11 A 1 YR EDRY
= # 280 000 = # 16.70 ¢

A5 A7 Bhot B BT LB BT % e )R U B T W ) B R R R M
WINERE @NUR
MBSE  21920—00



][I

HIJ

HREFHUR, PELHESBAZLREFZF. &, WEHEQ2HEFEAR .
FE. #hEL, FENEFREFEHE. A, —LyELVHFEEEET, $5EK
4. XREXTFEFLAAEFRNEIEXT, WENEFLREAFTHE.

EUVHENBFESFREFAXREBRENFIZEH T RBFAMX T LN IIEN
FAEEGE Y. BWANSKLSVRPASFLW THGE LR, ERIIBAIRS VN E—
ABRERABNERKE, EHEBETN, ERNAEFTEARZR, EZMNE LOB4LFRER
HXH. R ERS LN YL EETEMNZRAES. TR, SLEEAMIINTEFA
2EE, CEFFELRELLED. B EEFENEHAXNE. A4 ROFALBFLEH
BM. REAEBZETLEEHIRFERD, EERETERHERK T LREHLMALHRTF
Y, EEETFERETERAOEMAS. REY AL HMKE, ERRLE. FHik, FEH
ETRHEEREEEFEEERAR G VK EHMNEE., ERHETRFEITREARFERNI
X ET, 2IFELIHLN, AERRRATENEY, REZR T AN REIE. F2
BRAFAHFREFLEFBEF L TFREEBREEERAL, AARBETEEHEAXHEE
EHEAEERL, TERRFRNES.

BMNERAEREEBHRK, EFEEERLBAARAMNEFHZNIE. KALTSR, W
A, BIE. HEN. BENE, BARTFR, BR%H. Etbwrke. RN SHEN.
AREENEZ &, SHARA TR FHEH. SXRHER, EFERHARLTE. TR, F4E
EHEALFRLER -ANEOREL, IRERFLEXBETERIARENTENS R, KFLR
MH L THEREXHKE, FARAAREBH S LE. TAEREALH:YE, EXXHRGE,
HEAK AERTFREREALSYNETOEARRREFANFH P RBEZA.

AHMIE 1518, €185 Passage A v Passage B. Passage A FR¥FHFRX, AEKF2#
it 3 %. Passage A UG A AW AAE. RAOBTAEZ N XFEEETHA. EZHBEE
FEAM, TAERRERFTEMN. Passage B Y ¥4 FEME, HEFMA4LEMEE. R
FWAE%YT. ARBEFATHRAEMBR ), EEIPFRINT SR RUHAH) &, K
EMAENE T TEEHEAX. EXHEREXKBEL. TEMASEEXNEILE,
BB FFESE.

ABTEAGEREERRETFEEEAR T LEERMN, TH 30 FRHERRTHHFN
B, KEFTES-LBEARMAREREXELAHHEMA LT EEHRATEERARGE
FAE.

AHmEH R ER TRE. HARE. BWESE. HY, EREHS ER Notes to Passage A
A AT R % 12, 13 iR Notes to Passage A F RIEWHAFEER, AREOBWHEET
Passage A W HE X, BWFHE Passage B S EX, HARRRE THISELLE, BA



BREHRABAGR.
RPEMBETKRF TRHIARFRAMELTEREIRERAARORS LHF, Rt BRMGETHY

A, RELMELFEAERETIB P RLEEARNTHS, DORBNEIRFERRH

BERFEFHALEVRARBEFRBRERL.
HFATHR, FHRAARE. FRIA, FHARHEZRERL, FREHZTREILL

3| ¥, F1E 4 ranlibo@cdutetc.cn.

W &
2008 £ 8 A

ii



H X

Lesson One Semiconductor Devices - RBE - oo 1
Passage A Diodes and Transistors LB FI SR AR ooorermmrresmserrasmsinnnniiteccinnes 1
Passage B Field Effect Transistors LR8N gR AR «ooreerrresersrsenmninanninni . 7

Lesson Two Power Supplies 2 1
Passage A Basics of Power Supply 22 1 1 ECLICIICT IR PP POH 11
Passage B Uninterruptible Power Supply (UPS) AS[E] BT ELIEL <ooveerreereeressesnsscsnmssaniensscnsnanennes 15

Lesson Three Microchips B B o 18
Passage A Integrated Circuits BE RN HRL R covoreomrrmemmeren ettt 18
Passage B Field Programmable Gate Arrays (FPGA) U FIGRAR [JHEF]-orrevsermmmseemmasenree: 22

Lesson Four Radio and Audio FTTZEBFITT IR -rvrvvvvrememmrsemeresse st 26
Passage A AM, FM and DAB Broadcasting 1B, 5. BFTRERAT HE - oorvereemrerens 26
Passage 2 SV i 2 Z T e e e e e e L S T S R E 31

Lesson Five Digital Technology BUTPETIR oo 35
Passage A Digital Basics FUFERE AR TR --rreeerrmeemmmssncsm s 35
Passage B Digital Camera Q12 )] R e R S R SRR T NP 39

Lesson Six Storage TRAESR e s 43
Passage A CDs and DVDs [E45BEH (CD) FIEIF ST (DVD) wovermmrmrsemmsensssensnns 43
Passage B Flash Memory PRI G +-erenensnenmmnmmmssnneesn st sttt sttt s s 47

Lesson Seven Television ELEJ -ttt s 51
Passage A Whatare HDTV and DTV {2 R&EEMIE AL (HDTV) A¥7 4 (DTV) 51
Passage B Plasma TV and LCD TV S B8 T AR B RIHE B LA - eeevemeeemrorv st 56

Lesson Eight Measure Instruments S BSLEG oveververerrermmmssininsnnes s 61
Passage A Oscilloscopes TRV DR o 61
Passage B Multimeter TTEHFR <eoverrreeestne et 66

Lesson Nine Data Acquisition and Processing 4R R B ALIR - rrvrrrrrrresrsonenens 72
Passage A Data Acquisition System {3 RER% ettt e st e ere e bbb s b aan 7
Passage B CAMAC ﬁ—ﬁﬂgm@“ﬁgﬁ%ﬂﬁ;ﬁ (CAMAC) eeerreeressemnsmmesiniainiiniissnnieneen. 77

Lesson Ten Microcontrollers and Their Applications ¥ZEHI 88 B H I ~vvvvvevveenns 81
Passage A Microcontrollers PRI BR coeerrene ettt 81
Passage B Embedded System AT IRLE wrrrrrresessmssssssssssnssssmsssssismmississssssss s tismssnses 86

Lesson Eleven PCB EJ I BB R -+wovevevrermrememmmemsesms sttt 91
Passage A Introduction to PCB Manufacture PCB FITE AT LR orevremeereemverersemiemineencinicssnanenn, 91



Passage B Electrical Grounding %’—ﬂ%ﬁﬁ ................................................................................ 96

Lesson Twelve Computer and Networks THEHLFAPLE - orovorvrroresrmmniniiisiiecnnens 101
Passage A A General Overview of Computer and Internet T8 HLR1 BRI M 59— B ik - 101
Passage B Software TR o rereerre e 106

Lesson Thirteen Radio Telecommunications FoZE BB E - vvvvevmersmnnnncnicnee 110
Passage A Mobile Telecommunications ﬁiibﬁ% .................................................................. 110
Passage B Bluetooth TE T coeerreremr et 115

Lesson Fourteen Optical Communications FEIBE oo 118
Passage A Optical Fibre and it’s Applications in Communications Y64F & HAFE{E FH

IR ++essvsnssnersruseaseustssninsissunesnsesstsotusanseas s st s e b e e 118
Passage B Global Positioning System (GPS) BFRTALTRGE - rmrrerrererroresinnniiiieien 123

Lesson Fifteen Multimedia 25 S oo, 127
Passage A Multimedia and IP Multimedia Subsystem 2 /& & IP Z 87 RE -vvveeeee 127
Passage B iPhone ...................................................................................................................... 134

%;’%i% 5T 137

BESJ B FEEETE v s 170

EoF v A7 (R N N oAbt eiareentbre e e oL e o aes s e a hesa b s e bt e nneaas 182

e
n



Semiconductor Devices
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Passage A Diodes and Transistors

Diode

Diode is the simplest type of semiconductor device with only one PN junction, which is formed
by joining together two pieces of semiconductor, one doped N-type, and the other doped P-type,
resulting in a depletion zone to form around the junction (the join) between the two doped materials.
This depletion zone controls the behaviours of the diode and permits current to flow predominantly in
only one direction. When the P-type region of the PN junction is connected to the positive terminal of a
power supply, current will flow and this is said to be forward bias. However, when the terminals of a
power supply are reversed, there will be a tiny current through the diode and this is called reverse bias.

The current / passing through the diode depends upon the voltage ¥ applied between the two leads
and the /-V characteristic curve do not obey Ohm’s Law but an exponential relationship of the general
form/l =1, (" 1), schematically shown in Fig. 1-1, where I, is the leakage current in reverse bias,
e is the electron charge, V'is bias voltage, k is Boltzmann’s constant, T is absolute temperature.

When a small voltage V is applied to the diode in the forward direction, there can be a small current
to flow the diode and lead to a voltage drop Vo, of about 0.6~1 V, which is often referred to as the
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diode’s “forward voltage drop” and almost 0.7 V in the case of T
silicon diode. The forward voltage drop V,, has to be considered diode current forward
in a circuit as many diodes are used in series, and also, the amount g ..y 4000 current
of current passing through the diodes must be considered. When V<;,1tage
the diode is reverse biased, there will have a very large resistance, !

Von
but a tiny current, i. e. leakage current, through the diode still le”k“g:
curren
exists, from several mA to just nA, normally that can be neglected.
1everse forward

The limiting voltages and currents permissible must be considered voltage voltage
in practical application. For example, when used for rectification,

the diodes have to withstand a reverse voltage. If the diodes are Fig. I-1 Schematic I-V characteristic
curve of a diode

not chosen properly, they will be broken down.

There are many different types of semiconductor diodes, such as junction diode which commonly is
used in switching applications; Zener diode which is used to regulate voltage by taking advantage of the
fact that Zener diodes tend to stabilize at a certain voltage when that voltage is applied in the opposite
direction; light emitting diode (LED) which can emit light when current flows through it in the forward
direction; photosensitive diode across which the voltage drop depends on the amount of light that strikes it
and which can be used to measure illumination; thyristor or SCR ( Silicon Controlled Rectifier) which is
simply a conventional rectifier controlled by a gate signal, etc..

Transistors

Transistors are one of the most common types of semiconductor and widely used in electronics and
can be broadly grouped into Bipolar and Field Effect types. Silicon tends to be the preferred choice as it
has much better characteristics and better thermal stability and repeatability than germanium, although
germanium is still used sometimes. A bipolar transistor essentially consists of a pair of PN junction
diodes that are joined back-to-back. This forms a sort of a sandwich where one kind of semiconductor,
N-type or P-type, is placed in between two others. There are therefore two kinds of bipolar transistor, the
NPN and PNP, depending on which type of silicon is used for the ‘meat’ in the sandwich. The bipolar
transistor has three terminals, labeled base (B), collector (C) and emitter (E) respectively and the arrow
on the component diagram usually shows the emitter terminal, shown in Fig. 1-2. The letters refer to the
layers of semiconductor material made the transistor. The direction of the arrow indicates the direction
of current and shows the transistor is NPN or PNP. The principle of operation of the two types of
transistor is the same apart from the direction of current flow through the device.

The bipolar transistor is a current-controlled device, in which a small current applied to the base
terminal will control a much larger current to flow from the collector to the emitter terminal with the
relationship Ic = B, where f is current gain, the values of which can be taken in the range 20 to 200
and is not a constant even for a given transistor. It increases for larger emitter currents because the
larger number of electrons injected into the base exceeds the available holes for recombination so the

fraction, which recombine to produce base current, declines even further.
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A transistor in a circuit can have four working regions, schematically shown in Fig. 1-3, as

following:
P N P N P N
iC
iB4
¢ c : . avalanche
| saturation ins /
active iny
B B “
iB!
E E —
PNP NPN cut off Ve
Fig. 1-2 Base,collector and emitter teminals in Fig. 1-3  Characteristic curve and working
PNP and NPN bipolar transistors regions of a NPN transistor

@ Cut off region (no collector current), useful for “switch off” operation.

@ Active region (some collector current more than a few tenths of a volt above the emitter),
useful for amplifier applications.

@ Saturation region (collector a few tenths of a volt above emitter), large current useful for

“switch on” applications.
@ Avalanche breakdown region, transistor will be broken down.

avalanche [ 'sevala:nf 1 n. T8

bipolar [ bai'poule ] a. HEFIRAY; TURHY
diode [ 'daioud | n. —RE

depletion [ di'pli:[an I n. FE&L

doping [ 'daupin In. ( S ) B4 (&)

electronics [ ilek'troniks 1 n. BF%

exponential [ .ekspau'nenfal]a. E¥AS

gain[ gein ] n. 3¥35; R\ v. 57, Ei

germanium [ d38:'meiniom ] n. &
iltumination [ iljuzmineifen |n. BAEY, }EE, AL
material [ ma'tierial I n. #%} a. ¥R

obey [a'bei ] v. BRA; WA

permissible [ pa(:)'misabl ] a. T 27

photosensitive [ fautau'sensitiv ] a. JE8H, BRI
preferred [ priffa:d ] a. BIER
predominantly [ pri'dominantli ] ad. {L#fh, sE#h, FEih
resistance [ ri'zistens ]n. fH/7; @B, fET



rectification [irektifi'keifan] n. ¥iF

recombination [ 'rizkombi'neifen 1n. £4&

repeatability [ ripi:ta'bilitiln. TEE M, KEM

saturation [ ,seetfa'reifon 1 n. 8HN

sandwich [ 'ssenwid3, -t[ In. .04, =BG, vt. RAFE
schematic [ ski'mee tik 1a. J8ER); N

semiconductor [ 'semikan'dakts ] n. ¥ 51k

silicon [ 'silikan ] n. &

stabilize [ 'steibilaiz ] v. F8E

terminal [ 'te:minl | n. 2. FikiH

thermal [ '8a:mal Ja. #fY, HEBH

transistor [ tree n'zisto |n. &K ( =1k ) &

thyristor [ Bai'risto | n.& &

withstand [wid'steend ] v. %31, 34

base terminal EAR

bipolar transistor Xk &E ( =1% ) B

break down %

collector terminal & 1%

depletion zone FERZE

emitter terminal & 534%

forward bias 1FE{RE -
in series ZEZRH, AL

leakage current % B

LED ( Light Emitting Diode ) XX _fRE

photosensitive diode Yt — iR &

P-type region P ZU X

PN junction PN %5

reverse bias 2 [G{RE

SCR ( Silicon Controlled Rectifier ) & W& ( TSR RH )
Zener Diode F#_1RE (BE_RE )

Notes to Passage A

1. sERIEYT

(D When a small voltage ¥ is applied to the diode in the forward direction, there can be a small
current to flow the diode and lead to a voltage drop V,, of about 0.6~1 V, which is often referred to as
the diode’s “forward voltage drop” and almost 0.7 V in the case of silicon diode. Z4—A4~/NKIHE V
IERME) ZHREN, af —NIRERED, HF=E—NKAN 0.6~1V WHEER V,,, X¥
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BUARZRER “EREERE", NTHREZHRE, KEKAHN0TV.

in the case of B Ay: Ffeee--- R, BT Bi4n .

In the case of him, he is qualified for the job. BLAEKIER TS, MESXDTIE.

¥E& in the case of 15 in case of 5 X /NF. in case of & Ky : fRA#--+--- s R R e g Jjueeees .
Bilhn.

In case of fire, ring the alarm bell. Bk 1F, HHER.

@ The limiting voltages and currents permissible must be considered in practical application.
For example, when used for rectification, part of the time diodes will be required to withstand a
reverse voltage. If the diodes are not chosen properly, they will break down. 7ESEBRN S, W%
BORENAFRENETERBMAN. B, JHACREBRN, MEk REmEE
REHEE. HREEEALY, EIIBAHEEE.

iXH permissible £ &7 EGEEE, BHFRIEHKN 21 currents, BH “FFHEE”. —
R, R ERERERAERRZA, (BFREA/FE, W: time enough, something important
(A ERFANERRALNEE).

® Zener diode which is used to regulate voltage, by taking advantage of the fact that Zener
diodes tend to stabilize at a certain voltage when that voltage is applied in the opposite direction. ¥4
ZHRE, aTEARRENMERABEENEFEETFREEE —AEX—FME, REEHHAREE.

o R use BB BRI AE:

be used to do (4 FH R fhf--- - ), filtm:

During the war the castle was used to keep prisoners in. k457 813X & 3 22 48 F R % K JE .

be used as (BEFIfE----+), Bll:

During the war the castle was used as a prison. %55 7] 3% Ba 35 22 4% B 6 Bk

be used for (B F------), Hlu:

During the war the castle was used for keeping prisoners in. &4+ a]3X B2 45 F TN B,

be used to doing/sth. (3Jf{F----- ), #ildn:

He is not used to hard manual work. /AR FREKES1535.

used to do GLZEHfig------>, Bilan:

He used to smoke heavily. 4 2B EB X .

o that 5| FHRINA)REALENG], 151 fact.

@ The bipolar transistor is a current-controlled device. XUtKfa /AR & d B IR %] 028 44 .

current-controlled EA “ @ HRIEHIF”, Bl “LAl+shialidk9id” MRKE S HEE.
flin: snow-covered road KE BT computer-controlled traffic lights & 155 %1/ 3Z
{5541 points-based system SRR BHE B “BlA+shAd £ 048 ” WERKE & H A,
%40 widely-spread rumor | A f438 112 5 ; well-prepared speech % 754 FIigit; well-planned
campus $LEIE FFHIRLE .

2. BENA

(1) BIEEERMRFA

BESGERATWESHAZNFENTYRFTEL. BHEEES—RIEEFEREARPX
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B, HW, EEEAN LS —RIGEME. ERBEGESHATXE. Bk 8% HREhE
MEBEBERAE, FHERE, B RAR M T LR,

O KEMABEEWIFEIC. 54 rMEEHE.

@ HBHEXEFLUXLFRRAE, WUBEAKX. BE. XEE, FHEBEEGEXAFEMSH
BRR AR EFARBXRBEXE, FERBFE. BRBEGRELTRME . HAR
. EFRREBRBFHIEECRT EEFAKRR); MERF T RERE. BREHS
, BRMEABERAS, BECRANTED. HEEA—RIENZ—Bd e, SRRET R
Rt £,

® BEXENRAFEREU. B, HW, ZERAFHER. 28R, ™8, HX
BEABEES. LA, It that. . A8, FERESE. BREAREEERFEEE. MAN
A EEE. A EAEREE. SAMLLENE. ETAEERNEINEHARN, &
A ERH S S HNEE, BME®EAEES. SRR CRTEIREREEMKAE.
WnEEL. FiRIEEL.

Xk O A LS FRPENDA, FRVE SN BEINESEREEE PN
FERL. BRI B A

(2) HHEBERBEE PN R

R CERTZERENES, FEREESRRPERRELESHTERAENE, M
FERIATE N S by 512, BHERHE, BEHARK. XRHTRFEGEFERFRRI#H RS
%, UERBERAE, RFASERARZE, RRASMENRITE. FHIEERNRERBUR
PEMERBATEREERA, AR, HETHEEACE. B FAL L we. you FiHEN FiE
MEMNES, RERIMEMIRENR. Bk, EREBSMEMAL I we. you FARMNIEATIE
M EFHiER, MAENES, HBEE L we. you Fid. AXF BB FHEESNES. Fl:

The diode is the simplest type of semiconductor device with only one PN junction, which is
formed by joining together two pieces of semiconductor, one doped N-type, and the other doped
P-type. —IRERBRFERK. HF— PN R34S, PN SR Ee4g4t—i
M, Hf—RF#EBRENE, TH—RRBREP 2,

HHH5E1E M) which is formed by joining together two pieces of semiconductor 5t & #51E
. XA which & PN junction, ZNERARZE, )% 1HMIE joining together two pieces of
semiconductor B EN{ERIHATE, B by K51F, WrLIEMBEATEHFE.

(3) Rl EEDRAESIFNE A

@ BEFEEBPH by 51 FHNBNESHINERITE, FRIGER, by ATER “B”.
CHpeees " CBRTL ET Fo Blim:

When the battery terminals are reversed, the PN junction almost completely blocks the current
flow and this is called reverse bias. ¥4 X BREMRER K, PN 4L F584HR T BRMRE),
XFORASBIRAY “RIAME”. HP the battery terminals are reversed 1 this is called reverse bias
AW NES. NMEMAZE S AR the battery terminals F this.

@ TEFUFLT, BEIGENESNESTERIGEN ENER, NHE UHEINESHENE
FIATH IFRBBS H T Btn.
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If the diodes are not chosen properly, they will be broken down. 3. H diodes ZZNEHKIA&ASEE,
FERPATHE BRG H, BALEHEMEPITERA, SBEN TN EEE, “IR7 B “BAT,
FREES, B “HHREFRERY, SMBEEFE '

@ FHEIEBE D H A It is said that (“#Fi 7). It is reported that (“3EHIE )+ It is supposed that
(“HEHEM ) It must be pointed out that (“AFEH ) FRHKESNES TR, XLHEINEHAE
Al DARRE R EERIDUEA) . Flin:

It must be pointed out that if the diodes are not chosen properly, they will be broken down. £4Zi

fai, HREEEAD, BEMBESET.

‘Passage B Field Effect Transistors

Field-effect transistor (FET) is one type of transistor, which can be used for weak-signal
amplification and for analog or digital signal amplification (for example, for amplifying wireless
signals), or switch DC or function as an oscillator.

In the FET, current moves in a channel, from the source, labeled S, to the drain, labeled D.
A gate terminal, labeled G, generates an electric field that controls the current. The conductivity
of the FET depends on the ¢lectrical diameter of the channel. A small change in gate voltage
can cause a large variation in the current from the source to the drain. This is how the FET
amplifies signals.

Field-effect transistors are classified as two major classifications, junction FET (JFET) and
metal-oxide-semiconductor FET (MOSFET).

The junction FET has a channel consisting of N-type semiconductor (N-channel) or P-type
semiconductor (P-channel) material; the gate is made up of the opposite semiconductor type. The symbols
of N type and P type junction FET are shown in Fig. 1-4. In N-channel devices, electrons flow so the drain
potential must be higher than that of the source (Vps > 0). In P-channel devices, the flow of holes requires

that Vps <0. However, under some conditions there is a small N channel P channel
current through the junction during part of the input signal cycle. D D
There is very little resistance in the absence of an electric field (no G 4,:’/ o ‘_'__—;
bias voltage). The drain-source resistance is between a few

hundred ohms to less than an ohm. The output impedance of S S
devices made with FETs is generally quite low. Fig. 1-4 Circuit symbol of N-channel

In the MOSFET, the channel can be either N-type or P-type and P-channel JFET

semiconductor. The gate electrode is a piece of metal whose surface is oxidized and the oxide layer (such
as silicon dioxide, SiO;) electrically insulates the gate from the channel. For this reason, the MOSFET
was originally called the insulated-gate FET (IGFET), but this term is now rarely used. Because the oxide
layer acts as a dielectric, there is essentially never any current between the gate and the channel during
any part of the signal cycle. This gives the MOSFET has extremely large input impedance, usually greater
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than 10" Ohms (a million megohms). Because the oxide layer is extremely thin, the MOSFET is
susceptible to destruction by electrostatic charges. Since MOSFETs can both deplete the channel, like the
JFET, and enhance it, every N-type or P-type MOSFET can be enhancement mode or depletion mode. A
depletion mode, device (also called a normally on MOSFET) has a channel in resting state that gets
smaller as a reverse bias s applied; this device conducts current with no bias applied. An enhancement
mode device (also called a normally off MOSFET) is built without a channel and does not conduct
current when Vgs = 0; increasing forward bias forms a channel that conducts current.

The FET has some advantages and some disadvantages relative to the bipolar transistor.
Field-effect transistors are preferred for weak-signal work, for example in wireless communications
and broadcast receivers. They are also preferred in circuits and systems requiring high impedance.
The FET is not, in general, used for high-power amplification, such as is required in large wireless

communications and broadcast transmitters.

Words and Expressions

channel [ 'tfeen! | n. /&

classification [ kleesifikeifon In. 432, 4R
conductivity [ kondak'tiviti | n. £S5, £S%E
diameter [ dai'aemite ] n. H2
dielectric [ daiilektrik 1n. B4 F, LEMH, a. NBH, FEIMUN
destruction [ dis'trakfan 1 n. B3R, BK

source [ s2:s ] n. &

drain [ drein I n. &

electrode [ i'lektraud }n. B4R

gate [ geit | n. #f, 7]

insulate [ 'insjuleit] v. {F------ 424

impedance [ im'pi:dens 1 n. FE$T

oxidize [ 'oksidaiz | v. Eft, 4%

susceptible [ so'septabl Ja. XA, FiF

FET ( Field-Effect Transistor ) & & KE
insulated-gate FET #ZMH5% N HA%E

junction FET ZE&MANN RKE
MOS(Metal-Oxide-Semiconductor) £ /B-|H¥-¥SK

Practices

1. Translate the following English phrases into Chinese
@ semiconductor device



@ behaviour of the diode

® exponential relationship

@ conventional rectifier

® base terminal

® field effect transistor

@ collector current

direction of the arrow

2. Translate the following Chinese phrases into English
O HIFEMIER

@ —EHERIET

® HEME

@ LERZERJMZRTE AR

® A EMAEVFER

® HFAEHIRRT

@ HEBRBR S EBTR

3. Translate the following product specifications into Chinese
Philips Semiconductors Product Specifications

High-speed diodes
1N914; 1N914A; 1N914B

T R e e M e O R T SR

Features

e Hermetically sealed leaded glass SOD27 (DO-35) package
e High switching speed max 4 ns

» Continuous reverse voltage max 75 V

e Repetitive peak reverse voltage max 100 V

¢ Repetitive peak forward current max 225 mA

Applications

o High speed switching

Descriptions . K

The 1N914, IN914A and IN914B are high C—X { b — —D—
speed switching diodes fabricated in planar MAM245
technology, and encapsulated in a hermetically Fig-1"5 Simplified outline (SOD27; DO-35) and symbol

The diode is a type branded. The marking band

sealed leaded glass SOD27 (DO-35) package indicate the cathode

Limiting Values

In accordance with the Absolute Maximum Rating System (IEC 60134)



Symbol Parameter Conditions Min Max Unit
Verm repetitive peak reverse voltage 100 \%
Vr continuous reverse voltage 75 A%
Ir continuous forward current see note (1) 75 mA
Trrm repetitive peak forward current 225 mA
Square wave; 7;=25TC
it K f d prior to surge
non-repetitive peak forwar _
Irsm current r=1ps 4 A
t=1ms 1 A
t=1s 0.5 A
Py total power dissipation T =25C; note @ 250 mwW
Tye storage temperature —65 +200 L
T Jjunction temperature 175 T
Note®
Device mounted on an FR4 printed-circuit-board; lead length 10 mm.
Electrical characteristics
Symbol Parameter Conditions Min Max Unit
k=10mA - 1
V¥ forward voltage Ir=5mA 0.62 0.72 A
IF =100 mA —_— 1
FR=20V - 25 nA
LR reverse current =75V — 5 pA
Fr=20V;T;=150C — 50 pA
Cy - diode capacitance f=1MHz; V'3 =0 — 4 pF
When switch from /= 10 mA to
ter reverse recovery time Ir=10mA; R, =10 Q; measured — 8 ns
at/lg=1mA
ty forward recovery time Wllen switch from J =50 mA; 25 ns
t.=20ns
Thermal Characteristics
Symbol Parameter Conditions Unit
thermal resistance from junction | Lead length 10 mm K/W
R jp to tie-poi
-point
R, je therma! resistance from junction | Lead length 10 mm; note @ W
to ambient
Note®

Device mounted on an a printed-circuit-board without metallization pad.

W AP EULBH 7T H Philips Semiconductors Product Specifications.
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