4, PHOTONIC SEMICONDUCTORS

PHOTONICS 15 HE. FAST  GROWING. FIELD of ELECTRONICS

A INVOLVING . SEMICONDUCTOR . PEVICES  THAT _EMIT. _AND  DRETECT

LIGHT. BEFORE . LOOKING AT SOME. . PROTONIC.  COMPONENTS,

LET s TAKE A AUICK. LOOK AT SOME._ _EAQTS. ARQUT. .  LIGHT.
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[iGHT o [Fler_vnere ee uLent...']

o B Y /, IH\‘\‘

LIGHT IS COMPOSED  _.QF PARTlCLES _ CLALLED PHOTOM S, THAT
BEHAVE . LIKE WAVES. . OF.. . ENERGY... M.E.H‘ox.gmwswWARKE CNOT

NECESSARILY VISIELE AnD QNLY . Yol S AN ... -
SEE ARE COLLECTIVELY. .....QALLED . ..

Ll GRT. PHOTo NS

ARE PRODUCED. . WHEN_ _ AN ELECTRON _ THAT)s..  RBEEN ...

EXC)TED TO A HIGHER  THAN .  NORMAL ENERGY LEVEL .

FALLS RBACK T0. . 1TSS  NORMAL . LAEVEL oo

4’"““‘ &xczr&a ., PHOTONS. .

(Ol ¥ ELECTRONS.

R

B ———
—————

A «(0).. AN

[ vaRious _,..n,".\.,\ﬂ\,_hflﬁifffﬁfﬁ“fi.j:[ﬁﬁﬁjfﬁfﬁf R AR I

ENERGY

LEVELS. . /
[EVERSY /@ &
e NORMAL &,NER GYL&VE(. e ettt
_REMEMBER, . PHOTONS _ACT LIKE . MAVES. ..
e e DISTANCE . BerweEenN _CRESTS..AS_TRE ...

L MAVELENGTH..  ELECTRONS .. EXCITED T2
HIGBER. ... E&.E.&G.,‘z mmmmmm LBVELS.. ... EMIT  PHOTONS .

V AL AVF.L.E.MGTH CWITH. SHORTER . _WAVEL .E..N. GTH.S e THAN o

/& / \.m.,,WWWm-wJ::.;..".E,gma&sw_”\.ﬁgxkc_vnx.gnw,‘ 10 LOWER., LEVELSe ..

"y = EXCITED  ELECTRONS .CAN.
e N RESUME __ THEIR .. NORMAL

N
4
Y - il  LEVEL.  SPONTANEQOUSLY e

L~ 1 4 \ OR A...PROTOM WLITH
SECOND. PHOTOM. ... TRE ... PROPER . WAJELENZTH.

WITH . SAME CAN. _STIMULATE AN _EXCITED. .. .

,‘-\ WAVELENGTH AS ELECTRON..TO. . RETURN. . TO (o
) FIRST _PHOTON ITS _NORMAL LEVEL, \
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(I THE ELECTROMAGMNETIC SPECTRUM — \VISIBLE LIGHT. 1S
A_FORM. . _.OF ELECTROMAGMNETILO EADIATION . THE . WAVELEMCTH
OF LIGHT 1S,  SPECIFIED N NANMOMETERS. (I-~NMANOMETER IS
A _BULIONTH. . 0F A_METER). THE. . DIAGRAM __ BELOW _SHOWS
THE. . BELATIONSHIP OF  IIGHT. . TD. . OTHER EQRMS.__of ELEC—
TROMAGNETIO RADIATION .
VISIBLE LIGHT

- X-RAYS | RADIO WAVES .
= > .
GAMMA RAYS \LULTRHVJOLET IMFRARED MICROWAVES |

— ’ } } ! } 4
_’I¢pm d-rm 1= pam 1~nmim 1-m 1~ Km

WANVNELE NG TH

l-pm_=_1 PiCOHETER (0. 000 000 000 001 METEER)
l1=nm = 1 _NANOMETER (C.000 000 001 METER)
1-pum = I MICROMETER £0.000 001 . METER) [ I
d=vam = 4 MILLMETER (0.001 METER) THESE LINES ARE
I-wm.. =1 METER (39,37 INCHES) ONE _ MIWLLIMETER
1=K = 1 KILOMETER (10060 METERS) (1-pamr) _ APART.
(L.THE __0PTIcAL  SPECTRUM — ULTRAVIOLET , VISIBLE _ AND
INERARED RADIATION ARE TOGE THER CALLED THE _.OFPTICAL
SPECTRIUM., HERE'S AN EXPANDED DIAG R AM OF THE

.
]

LOPTICAL  SPECTIRUM

. . GREEN. S el YELLOMW e OO0 % RESPONSE
. /—\ OF. _THE
\ - ORANGE HUMAN EYE
BLUE — /
\ —<—— RED S50%
VIRLET -ﬂ-/ \\
/ \ NEAR — \NFRARED
: I : S~ : .
00 400 500 00 200 &00 00 looo
WAVELENGTH. _(NANOMETERS)
MANY _ PHOTONLC . SEMICONDYCTORS.  _ EMIT__OR__DETECT.  MNEAR -
IMFRARED RADIATION.. Sluco:\), FOR. ... EXAMPLE. , CAN _ _DETECT
VISABLE . LV GHT. RUT LT A8 . MOST SENSITIVE TO.. NEAR =
INERARED AT ARBouUT 8BRc. .Nm, RECAUSE SO _MANY
PROTONIC..  COMPONENTS CAN..  QPERATE IN___BOTH____THE
VASIBLE — AND  NEAR=INERARED , LTS CoOMPON TO . REFER
TO __NEAR-IMNFRARED AS LIGAT.
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OPTICAL __COMPONENTS

JOPTICAL . COMPONENT.S . COMDLUCT , . BEND . OR . CHAMNGE. _THE
CHARACTERISTICS . OE.  LIGHT, SEVERAL _ARE. VERY _IMPORTANT . .

N MANY. A PPLICATIONS.  0F _ PHOTOMIC. . SEMICONDUCTORS

E:)LNL\{/:JL:E R :,A - ‘: : \»:m SMIT o AMC@%; ——
IRAKND  OE. _OPTICAL o—— ®" gl gi
WAVELENGTH. S D "/ S FILTER ...
ZR&FL&QTOM&S%MW&E&E;LMMM,@W L -n-\oss. ALTH A.V.Mvsg.y S
SOME. OR . MOST._OF AN a é SMQOTR _SURFACE
ONCOMIN G, LIGHT. _BEAM,. S A e CLKEL MR RORS) o
e I1SOME.  LIGHT__MAY. .OR.. MAY 7 :\'\"Cb . ARE __CALLED .

INOT. BE __TRANSMITIED \ MIRRAR.

e SPECULAR... REFLE CTQQ -

2 BEAMS PUTIERS  REELECT o J 22 e .,V,___Amm._.hems\_s MCCROSCOPE
JPART . 0F AN ONCOMING. . ety e LSLIDE .. MAKES. ..A.__ .c-ﬁ..,ag,o.w.‘.w S—
M @HT  BEAM.___AND__TRANSMIT / ,,;/, o REAM. SPLTTER . (EACH. o

_TME _ REMAINDER . . SURFACE. REFLECTS 4% .

4 Lauge LBEND  LIGHT. _THE  MOST. . IMPORTANT. ARE .
'1-1 FOCAL  LENGTH

o EONVEX  LENS \aFocm_ POINT, o CONCAVE  LENS

EX LENSES  ARE  OETEN. USED._ N CON. J‘UM c,'rloru CAWITH SEM i-
C.DJ.\A,D,..LJ.QTLQ&."..m..mt.,lﬁﬁlwmwﬁnu&cﬁsmM.DH.AMQMWQJ:.IEQTQ RS.. FOR  ExXAM P.L_E. 9 THE.Y e
LACAN.  COLLECT. AnD _Eocus.  LIGHT. . ONTO. A MINIATURE  QETECTOR e

18, OPTICAL.__FIBERS ARE  THIAN o ey 9 | W . ) U a8 | - Y .
P T o ey k]
e R EXABLE . STRANDS o OF o G HLEN N R s mm 2y S\ N —
e TRANSPAREMNT  GLASS . OR_PLASTIC L CCLADDING Ny
THAT.  CONDUCT LIVGHT THE e CORE
ALIGHT. TRAVELS. . THROUGH A _GCORE
SWRABUNDED. .. . BY A THIN CLADDING . oo oorgesismesossersemm s resiss
[ties e e
e \PLASTIC FIBERS. ARE  INEXPENSIWE e
JBLASS. . Fmﬁm&swAﬁﬁw HMuUcH..  MORE
e \TRANS PARENT ... BOTH... BINOS o
o STRANSMUT  SOME  WAVMELEMGETHS ...
MUCH BETTER THAN  OTHERS.
e ARIGH. QUALTY. . FIBERS ARE _USED
s AT S EMBD.TELEPHONE __CALLS  AND
e |ComPUTER.  DATA. VIA__PULSES OF LIGHT. CWAVELEN c;*r RoANm)

N GLASS S HUNDKEQS ..................... S
OF. TIMES CLEARER rem

f‘)s
my

PLASIlC

TR \NS b}t 551924

L~ i

oo SO OO WO eoo Qoo 1o




HOW_CONVEX LENSES ARE HSED 2

MANY.. _SEMICONDUCTOR . LIGHT.  SOURCES
AND. . DETECTORS.. _ ARE EQUIPPED SN
WATH A BULT=IN . CONVEX..  LENS. (7. A
THIS. . PAGE _ EXPLAINS __WHY. . _ANO - N
Shows H o EXTERNAL . LEAMS ARE \Wﬁ
DSED _vMnTH . _SOURCES AND. . DET EQCTORS. ‘ L
¢
[1THE  INVERSE SAQUARE. LAW.. ('
1/9, a 1/16\
INTENSITY ! 1.2 174 s

EAMOUS EACT: LVGAT. TRAVELS | .

186,291 MWES  PeER_SEcondY |

SQURCE

AS___LIGHT. ...FROM A VERY. .SMALL SPREADS  OUTWARD., . .ITS
INTENSITY 1S IMVERSELY.... . PROPORTIONAG... . I0.. . THE  SQUARE. . QF .  THE
DISTANCE .. IN._ OTHER __WORPS., LE. THE.. . DISTAMCE IS 3.,  THEN
THE  INTENSIIY. S 1/9 _THE _INTENSITY. WHEN _THE. DISTAMNCE. 15 1
A_CONVEX. LENS  CAN_ CANCEL . THIS . INTENSITY RERUCTION.,
H.THE. CONVEX. LENS.
~THIS, )5 A COLLMATED BEAM.. -

SOURCE o e N e o — T T T

.‘ﬂ‘i’,/ I THE _ ACTUAL....BEAM _SPREARS

‘(’f‘{):\ J (DWERGES) _LIKE.  THIS. —=

g2 T\

Clens R i S I 4

THE BEAM _SPREAD ANGLE

#*
ICTHE _PIVERGENCE) IN._ RADIANS

1S _THE _DIAMETER . OF _THE LIGHT (o X\ iEns
|SoURCE _ MWIDED __BY _THE . FocAL BEAM \ AL Joiamerer
LENGTH _QF . THE _LENS, THIS DIAMETER ~ =

MEANS.  LENSES  WITH. . LONGER ¥

EOcAL. LENGTHS GIVE NARRDWER

—BEAMS, (BUT LENSES. WITH LONG

LIGHT SENSITIVE  _PARTION. OF DETECTOR

| ERC A LENGTHS... COLLECT.  LESS WITH  CAREFUL. . LENS PLACEMENT
LIGHT  THAN _ THOSE. __ WITH. . SHORT M TRE . LIGHT  WITHIN . THE
EOCHL  LENGTHS....) DASHED _CIRCLE CAN_BE. FOCUSED.
ONTO. THE  _LIGHT.  SENSITIVE

*onE RADIAN 1S 57.3 _DEGREFS. PORTION  _OF THE. DETECTOR.

(THERE__ARE._360° IN_ A CIRCLE.)

(SURE BEATS. THE INVERSE SQUARE LAw!)
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SEMICONDUCTOR ~LIGHT SOIIRCES

WREN  ROMBARDED _RY o ’ v,
L\GHT . HEAT . ELE CTRONS D NI = -
) 1 ‘Q‘ \ é)
AND _ OTHER. .. FORMS._OF (\}3\ RS 5,} Q v
ENERGY . MOST __SEMi= RN A rfg)
COMDUCTOR _ CRY ST ALS Q Q /—:7\ &
WILL _EMIT  VISIRLE. _0R / = s i L-IGHT
INERARED _ LIGHT. . THE ELECTRONS Jy = }lL.WWJ,',.“(NmQJ:W_
BEST.. . SEMICOMDULETOR _ P e H{ Il{ /
LGHT. . SOURCES , HOWEVER, SEMICONDUCTOR f L.:'\
ARE PN .IUNMOTION . DIODES., CRYSTIAL HEATYT
VIGHT EMITTING . DIODES
[ Fe)
THE  LI\GHT __EMITTING o N U M
DIODE . CONVERTS AN N\ P @S
A VA |
ELECTRACAL CURREMNT PHOTONS 1:\ QN e o e
— o IDIRECTLY INTO __ LIGHT. N A~ A
THEREEORE THE. . LIGHT P’ @ CATHODE
EMITTING. . DIODE . (LED) N [~
1S MORE . EEEICIENT.. THAN P/ Py ANODE
MANY _ OTHER. _ L)GHT. SOURCES. S ¥
SCO=CO=CD=
. LED  OPERATION— _ THE __ EORWARD . VOLTAGE.. . ACROSS A
DiopE HMUsT EXOEED A THRESHOLD LEVEL RE FORE....A
CURREMNT CAN CROSS THE . JUNCTION. EoR sm.acord7 UWHICH
EMITS A TINY . AMOUNT... O0F.. NEAR=INERARED , THE THRESHOD. .
\g 0, VOLT ., Eog GALLIUM... ARSENIDE WiHLCH. . EMIT.S con —
SIPER ARLE NEAR= INERARED , THE THRESHOLD. 1S . 1.3= VOLTS
TRis VOLT.AGE EXCITE.S THE ELECTROMNS WHE N THE.

ELEATROMNS CROSS THE . JUNCTION AND COMEBINE W iTH

HOLE S y THEY EMT PHOTONS.

FORWARD  RBIAS REVERSE _RIAS .
T )
N e

- -e— ..:,.00

— e h-)-oo

- ——————— LU EOTRON FLOW NO CURRENMNT FLOW




0 __MORE ABOUT LED .

JASPECTS. . OF..

BED OPER ATION. ...

| . . THE ..

LOPERATION —
NOUW..

HERE . _ARE . SOME. . KEY
weHOULD L KNOW. | ABoUT. ..

AN INCANDESCENT... LAMP. .

L. LONTAINS. ..

ANGHT . EMITTED  EY .. .

i

o e b e

MANY. . WAVELEN GTHS.

THE  LIGHT EMITIED. . .BY..__ AN

LED. . HAS A NARROW. WAVE-

o LENGTHR. .
1 BECOUSE  TRE. . ELECTROMS. .. IN

o TRE _LEDR _ ARE _ALL EXCITED oo

_M.,_._?-le-l EM AN LED
o TO.__COMND. ucr -

o MIRILE.  THE

R I,V Y VX S
Jo AND
Lo LEADS
o CONDRCTOR
b LED 1S
LTRSS .
. .FOR _TRANSMITTING. .

4 OVERHEATED .
e DECREASE oo

RANGE.. . (THIS.. IS

Llpﬂ}f'r OUTPuUT,

[T _THE SAME..  LEVEL.).

3oo '-foo soo oo 700 goo Qoo

wﬁvw«iusmﬁsrﬂ ( AM)

BEG!NS

THE. VOLT’AGE
CREASES. . szaogau.v

<

~ 80

ungMT
e RARID imww
O.V‘E.R,H‘E, ATTHE LED
POSSIBLY. ...

OR .MELT THE _SEMI=

-HMUCH.. C.LJ RRENTM

W 40,
o
J
<

LIGHT  _EMITTED _RY. AN
LIRECTLY. ..
MEANS

LEDS __ARE .

LIGHT.  OUTPUT. . FRoM _AN._

PROPORTIONAL ..
THROUGH. TRE LED, .
IDEAL. ...
INFORMATION. ...

~QUERHEATING.......

LED. .

L ..BE._DAMAGED.. ..

WLk SQOM ..
THE  LEO..MAY EVEN ... ..

gLi;iGi-{T ou‘rPuT’

\ 1 -

- Yo T X1 S X < S
_c,.ugRENT {MA)

FOR WF\P. o

dee H o THE. FORWARD. . VOLTAGE . |WAVELENGTR. (NM). | VOLTAGE | .
e AND \ALAU&L,&M GTH OFE AN .
e LER. ARE  PIRECTLY. RELATED. | 565 . (GREEN) 122 =301)
e THEREEORE  IT)S.. NOT._ ALWAYS. ... | 880 (YerLow) |z2-2.0|l —
ok POSSIBLE ... TO. . SUBSTITUTE. o615 (orANGE). |18 ~2.72.)
e DIFEERENT . LEDS _ WiTHOUT . | 40  (rED) | 16 =20 .
o CAANGING. THE . VOLTAGE ANO_ | L90  (ReED) | 22=-30. |
o CORRENT.._MANY. . DIEFERENT | 880  (INFRARED) | 20-2.5 |
) L SEMICONDUCTORS... ARE USED. . .. |.. 900 (INFRARED) | 1°2-21.6. | -
edrn TR MAKE . VARIQUS LEDS.. 1940 CJMFRARED) 1.3 -1.7

VISIRLE LIGHT Emrrruucz LEQs
o ML UP L TO. A MILLLWATT. m.mpz so QF POW.ER, _SOME

Jom INERARED

MILLIWATTS | LA _ FLASHLIGHT

4,5.)[2ks,w.,L_,.,uh&E“.W,Wa&ommm,w

unITS). EMIT 1S OR._IMORE
EMITS 10 0R. I[ORE _MILLIWATTS.)
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OKINDS OF (EDs — SIMCE REFLECTOR

THE LED 1S B LIGHT. . SOURCE, e Y 4
L7 N

TS RELPEUL TO KNow. . . WHAT!S AN\ EPoX Y
INSIDE. . THE PLASTIC _OR _METAL (/P AN\,
LED.. CASE SHown . RERE 1S U7\~
A TYPICAL _LED THE. __HEAVY !JJ [0
LEADRS.  BELP  CONDUCT.  HEAT _AWAY LED "—7& " U
EROM.... THE (WY THE _REFLE CTOR CHIF ),
I COLLECTS . LIGHT. . EMITIED _FRoM s 4!
THE.  __EDGES. _ OF THE. CHIP. __THE Eeat AN\
EPOXY. .. 1S . USUALLY. . COLORED MARK .
—  JWHEN._ THE _ LED IS A VSIBLE
LIGHT.  EMITTIER. LIGHT _SCATTERING e -
PARTICLES. . ARE . _OFTEN . AODED. . TO CATHODE ANODE
THE __ EPoXY. . THIS . DIFFUSES.  THE LEAD LEAD
LIGHT. . AND CAUSES _ THE . _END
OF _THE __LED _TO APPEAR BRIGHTER. oo -

VISIRLE  _LIGHT. . LEDs.

THESE INEXPENSIVE  LEDs  ARE. .USED. . AS

Wy
L = 4 INDICATOR.. _LIGATS. ___CERTALN.  RED___LEDs

| 1 ARE.___USED . To.  _ TRANSMIT. INEORMATIONs .
ﬂ,. “ MOST ARE EMCAPSULATED  IM _EPOXY,

LED DISPLAYS.

MANY.  KINDS  OF  LED  READOUTS .

CAPABLE QE . _ DISPLAYING DIGITS _AND

o CHARACTERS ARE...AVAILLABLE.  THEY

) ARE__MORE. __RUGGED _THAN_ __ LiQuLD

I CRYSTAL.. DASPLAYS . BUT . THEY . USE

MUCH MODRE QURREMNT.,

INFRARED. . LEDS.,

INERARED LEDS SROULD Be. . CALLED

INFRARED EMITTING. DIODES. THEY

g;f j‘, @\‘\: lh m.i ARE __DSED _ TO __TRANSMIT . INEORMATION. .
q
iu \

THEY ARE ABLED  USED IN_ INTRUSION

71 ALARMS ) REMAOTE. .. .COAM TL&Q;’.,‘...wW.DEMLC.E.QSW,.,‘M,M,w_

Ete. A SPELIAL KinD QF. _INERA=

RED LED. 1S . THE...DI0RE  LASER. .

SOME _ EMIT  SEVERAL. _WATTs
P

L LED . SYMEBOL.. y
BOTH__ SYMBOLS e Pans
SHOWN . _HERE PN = A—>F—¢ A
ARE _LISED. ANODE " CATHODE ~
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HOW [EDs ARE 1ISED

lED.s CAN RE PowERED gy CONTINUOUS CURREMNT. _QOF

EBY BRIEFE PULSES QOF CURREENMNT. WHEN QPERATER

COMNTIMUOUSLY , TRE _ CURRENT. . . CANn REE.VARIED TO CHANGE
THE LI\GHT OUT PUT.,

D LED  DRWVE CIRCUIT —.  RECAUSE __SERIES_RESISTOR (Re)
LEDS __ARE ___CURRENT. . DEPENDENMT, - \{E
e LTS DSUALLY. NECESSARY TO il
PROTECT.  THEM _ FROM_ _EXCESSIVE \ SUPPLY A
| CURRENT _wWiTH. A_SER Le‘sm,_e,s_s_a.s:_.g.g._.mwww%:‘" VOLTAGE. —
SeME. L.EDSs INCLUDE. A . BULLT = I ] X, 7
—|JSERIES  RESASTOR. . MOST Do  NOT. - ~2
1T)S5 AMPORTANT. .. TO _KNOW.___HOW - LED FIN X
TO. . DETERMINE _THE REAQUILRED (. CURRENT
SERIES RESASTANCE  (Rs).. . THE N~ - ¢
FormuULA LSS =
Re = SUPPLY VOLTAGE ~ LED VOLTAGE .o P o V- Vieo [P.112V>

LED . CORRENT Iiep

ExXAMPLE . SUPPOSE YOou _ WANT _TO _ OPERATE A . RED LED AT

B FORWARD CLURRENT. . (T .ep) OF .10~ MULIAMPERES FROM A

S-vouT. _suepey. (V). Veep 1S 1.2.=VoLTS.. CEROM. DATA  SHEET).
THEREFORE . Rs._ 1S (5-2.0/0.01. _0R 330~ OHMS.
KA A
QLED  POLARITY _INDICATOR — - e
TWO .  REVERSE = PARALLEL PN ‘\Mwwuvs LED
A ¢

LEDs _ FORM__A__POLARLTY ) >

INDICATOR . BOTH LEDS GROUND l ¢ A Y

GLOW.__IE _THE. TESTED N | P B= pLus cep | B

VOLTAGE. 1S AC. _THE _SERIES ~ IR /

RESLSTOR .. MUST __BE _usep.| P11z > " ¥ ° PrRozE <~
) PULSED  LED — WHEN. . _OPERATED CONTINUOUSLY. o AN

IMFRARED _ LED . M\GAT . HAAVE A MAXIMUM. CURRENT ___OF
ek LOQ = MILLMAMPERES WHEMN. ... DRIVEAN. .. BY. . RBRIEE PULSES . OF

CURRENT ,. . . THE _SAME. _ LED. . _MAY _ SAEELY.  ACCEPT HUGE. 10— ..
| AMPERE . PULSES l

NOTE - = 2 .
A SERIES.  RESISTOR i o A 1] | \

MAY.. . NoT BE REQUIRED PULSE e S &5

|E...THRE _PULSES. DO GENERATOR = WWMM® S—

NOT. ___EXCEED THE M N o D

MAXIMUOM. . LEVELS i T..0

SPECIFIED FOR THE LED. e PULSED OQUTPUT

]P12b> ,
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SEMICONDUCTOR  LIGHT DETECTORS

ENERGY ENTERING A

SEMCOND UCTOR CRYSTAL BOLE ~. = EXCITED

EXCITES  ELECTROM.S . TQ s sy eI oy CELECTRON .
e |BIGHER  CEVELS., LEAVING IS

BERIND __ HOLES, THESE e CRYSTAL

ELECTRONS  AND _ROLES.  CAN S 0 e

RECOMBINE  AND _EMIT_PHOTONS, P A

\
QR _THEY CAN _MOVE  AWAY FROM . ELECTRON. . HEAT N PHROTON

ONE __ANOTHER AND.  FORM_ A

CURRENT. THIS. 5. THE BASLS oF SEMICONDUCTOR LIGHT

DETECTORS. THERE .. ARE . TWO. HAJTOR.. CLASSES QF
SEMICONDUCTOR  LIGHT DPETECTORS , THOSE  WITH  AND THOSE

WITRAOWUT P Ay JUNCTIONS.
]

PHOTORESISTIVE [IGHT DETECTORS S 7

r &l IJJ/)HJ

PHOTO RESISTORS — ARE  SEMI-
COMOUCTOR LIGHT DETECTORS

WATHOUT. A PN JUNCTION.,
[a W i e s g
THEIR _ RESISTANCE L5 VERY

MEH . (UP TO  MILUONS. OF _OHMS)

WHEN _NO . LIGKRT IS PRESEMT.

WHE N !LLUMINATED; THEIR.
RESISTANCE 1S VERY . Low

CHUNDREDS. . .QF.  OHMS).,

[) PHOTORESISTOR ...0 PERATION. [ ELECTRON T . - Jj’f
THIS _ PAMEL  SHOWS. . HOW. . A PHOTON_ ) ®. OO =CD
PHOTON _CREATES A K,.vaou;,,a.-;mE_L.a,cmqumW{Mi@/ t N/
PAIR. AN __EXTERNAL _VOLTAGE .. é.,,.'_m_w_w _\mote_|
WILL __FORCE__ THE. . HOLE. . _AMD Ve 7 wore |etecTRoN
ELECTRON. _TO. . _MOVE. - 1.17 2. 2,
Rt m)
RITTLE --.\ IL /——-U'-—-\ HicH
CORRENT. e N\ CURRENT ~ LIGHT
AN \"_/ /
= ) ,f’/j
e z = R | Ny
T =lso YR N
= | © v\ VT e eatrERY
= TeQ ”" "_'l “ PROVIDES THE FORCE
T ’=‘T" TO _MOVE _THE_ ELECTRONS

AND  FoRmM A CURRENT,




[J.MORE . ABOUT  PHOTQRESISTOR QPERATION —— HERE ARE SOME

IMPORTANT. ASPECTS OF  PHOTORESISTOR OPERATION &

1. PROTORESISTORS MAY _REQUIRE A FEW MIULISECONDS OR

MORE To EULLY RESPOND D A __CHANGE LA LIGHT

INTENSITY . (THAT S PRETTY. . SLOW)., THEN. _ MAY REQUIRE

MANY MINUTES TO . RETURN.  .TO _THEIR NORMAL PARK

RESISTANCE WHE N LIGHT 1S  REMOVED ( THE MEMORY

EFFECT),
LW Wy

2. THE SEMICONDUCTOR  MOST N /\__capmium

OETEN. DSED IN._PHOTCRESISTDRS E / SULEIDE

1S CADMIUM.  SILEIDE . 1TSS ol / \PHoroRES\STog
L T P e e —

SENSITIVMAITY TO _LladT 1S . VERY ) /

SIMILAR _TO._THAT _OF _THE 2 / N\,

MM AN EYE '; LEAD SULEIDE v [V \ { l\ y

1S USED  TO  DETECT.  INERA- 300 400 Sob Loo 900 800 Goo

.@..m;.W,.P:ﬁmwmw(..gu.:cm..,:rmm%;.mggmﬁxe&sjlwhmmwm_ui&ﬁl:a (. NM)

L KINDS  OF  PHOTORESISTORS ™ __MANY _DIEEERENT _KINDPS.

ARE. AVAILABLE o AN _MOST. . THE
<> — LAGHT _SEMSITIVE _SEMICONDUCTOR IS |
S ﬁ COATED.  BETWEEN _(NTERLEAVED. . ELECTRODES
“ TO L ANCREASE  THE . _EXPOSED SUREACE
! i | AL PLASTIC. .OR. . GLASS. . .WINDOW. MAY
L OR.._MAY. . . NOT _Ee USED.
[1_PHOTORESISTOR. _ SYMBOL. N N
BOTH. . SY.MBOLS. _SHOWA VYA [ 3
HERE _ ARE. _SEO. \ o~ ] \~___]
N S~
HOW PHOTORESISTORS _ARE _HSED o
(P14 >
PHOTORESISTORS .. ARE i
USED. . IN __LIGHT.  LON= << ey POTENTIOMETER.. (IO ZERQ!
—dTROLLED . RELAYS __AND _ THE _CURRENT. METER)
LIGHT. _ METERS.
D LI\GHT  METER..
) THE _ARRAMNGE MENT = ) o
SHOWN._HERE . INDICATES = )
ON...A_ CURRENT. METER ‘ Mg@ P
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