FOTOREZISTORY

PHOTOCONDUCTIVE CELLS

VSeobecné: fotorezistory jsou polovodi¢ové prvky, které méni
hodnotu odporu v zavislosti na osvétleni. Jsou citlivé ve viditelné
oblasti spekira, coz je preduruje pro mnohé oblasti pouziti:
fotometrie, detekce a ovladani zdroji svétla, svételné zavory a
dobihavéa zafizeni, elektronické hrac¢ky. Pfi vybéru pro konkrétni
aplikaci musi mit konstruktér na zfeteli vlastnosti fotorezistord,
které jsou ddle blize vysvétleny. TESLA BLATNA, a.s. vyrabi séri-
oveé fotorezistory v nize uvedenych fadach a déle speciaini typy
fotorezistorli na zakézku.

Sériové vyrabéné fady fotorezistorli-typové oznaéeni:
K 25 53 20
AXXYY 2z
A ... pouzdro:
G - sklenéna barka
K - keramické ovélna destiCka
KD - keramicka ovalna desti¢ka - dvojity prvek
M - kovové pouzdro
P - keramickd ovalna destiCka v pouzdfe z plastické hmoty
S - keramicka pravouhla desticka
XX ... geometrické rozméry:
prdmér pouzdra v mm
YY ... maximum spektralni citlivosti:
53 - 530 nm - 50 - 560 nm - 60 - 600 nm
65 - 650 nm - 72 - 720 nm
ZZ ... odpor:
stfed toleranéniho pole hodnot odporu pfi osvétleni 10 Ix

Specialni typy fotorezistor(i - vyroba na zakazku:
- priklady realizace na strané 54

Odpor fotorezistoru

Hlavnim znakem fotorezistoru je zavislost odporu na osvétleni.
V idedlnim pfipadé je tato zavislost vyjadfena vztahem K =
log(R1/R2) / log (E2/E1), kde R jsou odpory fotorezistoru pii
osvétleni E. V logaritmickém meéfitku je grafem této zavislosti
piimka, jejiz strmost Ize ovlivnit technologii vyroby. V redinych pfi-
padech jsou charakteristiky mirné prohnuté a zvySovani strmosti
ma své meze.

Odpor Rygy

Tabelované hodnoty odpor( jsou méreny pfi osvétleni 10 Ix.
Méfeni se provadi pfi 25°C, barevna teplota wolframové Zarovky
je 2856 °K. Fotorezistory jsou pifed méfenim vystaveny osvétleni
100 - 500 Ix po dobu 1-5 hodin.

Odpor za tmy R,;;, a rychlost

Tabelovand veli€ina odpor za tmy Ry udéva miniméini hodno-
ty odporu 5 sekund po preruseni osvétleni 10 Ix. Se zvySovanim
Rmin se zpravidla zvySuje rychlost fotorezistoru. PFiblizné plati, ze
S POSUNEM Agnax K VYSSIm vinovym délkam se zrychluje odezva
fotorezistoru. Rychlost se rovnéZ zvySuje s rostouci intenzitou
svétla. U nejrychlejsich fotorezistorl jsou ndbézné hrany v radu
nékolika milisekund.

Spektralni citlivost-(vinova délka pro maximalni citlivost —
Asmax)

Poloha maxima na kfivce relativni spektralni citlivosti Agmax Zavisi
na sloZeni fotocitlivé vrstvy. Pouzivané materidly umoznuji ménit
Agmax V rozsahu 510 -730 nm. VyuZzitelna citlivost pak ma rozsah
400 - 1000 nm. Relativni spektralni citlivost nejastéji pouzivanych
fotovodivych vrstev zndzorfiuje graf 1. Tvar kfivek relativni spek-
trélni citlivosti je ovlivnén i zplisobem sensibilizace vrstvy, ktera

General: the photoconductive cells are semiconductor elements
changing their resistance value in dependence on the lighting condi-
tions. They are sensitive in the visible spectral range and this allows
wide possibilities of application: photometry, light barriers and run-
ning down equipments, electronic toys. When choosing the element
for a concrete application, the designer has to respect the photocell’s
features which are explained in further particulars. TESLA Blatnd,a.s.
manufactures photoconductive cells the below mentioned series and
also special types according to the customer’s demands.

Standard types of photoconductive cells- type marking:
K 25 53 20
AXXYYZZ
A ...case:
G - glass capsule
K - round ceramic plate
KD - round ceramic plate - double element
M - metal case
P - round ceramic plate in plastic case
S - rectangular ceramic plate
XX ... dimensions:
case diameter in mm
YY ... spectral sensitivity maximum:
53 - 530 nm - 50 - 560 nm - 60 - 600 nm
65-650nm- 72 - 720 nm
ZZ ... resistance:
middle of tolerance field of resistance values at 10 Ix

Special photoconductive cells-customized production:
- realisation examples see page 54

Photoconductive cell resistance

The main characteristic of the photoconductive cell is the depen-
dance of resistance on light. This dependance can be defined at ideal
conditions as K = log(R1/R2) / log (E2/E1), where R= resistances of
photoconductive cell at light E. The graph of this dependance in log-
arithmic scale is line and its slope can be influenced by production
technology. At real conditions these characteristics are slightly cam-
bered and increasing of the slope conductance is limited.

Resistance R

The resistance values in the table are measured at the ambient tem-
perature +25°C and after the previous illumination 100 - 500 Ix for the
time 1 -5 hours. The measurment is carried out at the 10 Ix illumi-
nance of the electric bulb with wolfram filament and colour tempera-
ture 2856 K.

Dark resistance R,,;, and response time

The table value for dark resistance Ryyp, indicates the minimum resis-
tance value given 5 sec. after breaking the illumination of 10 Ix. The
response time usually decreased with increasing Ry Generally the
photoconductive cells response is getting faster relating to the Agyax
shift towards the higher wavelength. This response is also increased
by the increased light intensity. The response time at the fastest pho-
toconductive cell is in range of several miliseconds.

Spectral sensitivity

The peak value on the relative spectral sensitivity curve Agmay
depends on composition of the photosensitive layer. The used mate-
rials enable changing Agmay in range 510 — 730 nm. Available sensi-
tivity has the range of 400 - 1000 nm. Diagram 1 shows the relative
spectral sensitivity of the most often used photoconductive layers.
The form of the relative spectral sensitivity curves is influenced also by
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Rozméry (mm)

Dimensions (mm)
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G09.. KDO7.. K11.. K25..
PARAMETRY PARAMETERS
TYP TYPE vmax (V) Pmax (mW) A smax (n m) I:‘10Ix (kQ) Rmin (MQ)
G0972 50 100 100 720 10...85 5
K0753 10 150 125 530 6,5...13,5 0,1
K0753 20 200 125 530 13...27 0,5
K0753 40 200 125 530 26...53 1
K0756 10 150 125 560 6,5...13,5 1
KO0756 20 200 125 560 13...27 2
K0756 40 200 125 560 26...53 3
K0756 50 250 125 560 30...70 15
K0760 10 150 125 600 6,5...13,5 1
K0760 20 200 125 600 13...27 2
K0760 40 200 125 600 26...53 5
K0765 5.0 150 125 650 3...7 2
K0765 10 150 125 650 6,5...13,5 3
K0765 20 200 125 650 13...27 7
K0772 10 150 125 720 6,5...13,5 4
K0772 20 150 125 720 13...27 8
KO0772 40 200 125 720 26...53 12
KDO0753 10 100 50 530 6,5...13,5 1
KD0753 20 100 50 530 18...27 1
K1153 10 320 250 530 6,5...13,5 0,5
K1153 20 320 250 530 18...27 0,8
K1153 40 320 250 530 26...53 1
K1172 10 250 250 720 5...15 10
K1172 15 250 250 720 10...20 50
K1172 40 320 250 720 26...53 100
K2553 10 1500 500 530 6,5...13,5 0,5
K2553 15 1500 500 530 10...20 0,6
K2553 20 1500 500 530 13...27 0,8
K2553 40 1500 500 530 26...53 1
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FOTOREZISTORY PHOTOCONDUCTIVE CELLS

Rozméry (mm) Dimensions (mm)
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P13.. P28.. S44..
PARAMETRY PARAMETERS
TYP TYPE vmax (V) Pmax (mW) A smax (n m) I:‘10Ix (kQ) Rmin (MQ)
M0853 10 150 125 530 6,5...13,5 0,5
MO0853 20 250 125 530 13...27 0,8
MO0853 40 250 125 530 26...53 1
MO0856 7.0 150 125 560 2...13,5 0,08
MO0856 10 150 125 560 6,5...13,5 0,5
MO0856 20 250 125 560 13...27 2
MO0856 85 400 50 560 45...125 1
MO0860 1.4 100 125 600 0,9...1,9 0,15
MO0860 2.6 100 125 600 1,7...3,5 0,2
MO0860 3.0 100 125 600 2..4 0,2
M0860 10 150 125 600 6,5...13,5 1
MO0860 20 250 125 600 13...27 2
MO0860 40 250 125 600 26...53 5
MO0860 55 300 125 600 35...70 2
M0865 5.0 100 50 650 3..7 2
M0865 10 150 125 650 6,5...13,5 4
M0872 20 150 125 720 13...27 8
M0872 40 250 125 720 26...53 12
M0872 70 250 125 720 30...110 50
P1353 10 320 250 530 6,5...13,5 0,5
P1353 20 320 250 530 13...27 0,8
P1353 40 320 250 530 26...53 1
P2853 10 1500 500 530 6,5...13,5 0,5
P2853 20 1500 500 530 13...27 0,8
$4456 5.0 150 50 560 3...7 0,5
$4456 10 150 50 560 6,5...13,5 1
S$4456 20 150 50 560 13...27 3
Vimax maximalni provozni napéti (maximalni hodnota pfi zatemnéni) Ryoix odpor pii osvétleni s intenzitou 10 Ix a barevné teploté 2856 °K
maximum operating voltage (maximal value at darkening) resistance at light intensity 10 Ix and a colour temperature 2856°K
Pax maximalni ztratovy vykon (pfi 25 °C) Rmin odpor za tmy (udava minimalni hodnoty odporu 5 sekund po
maximum power dissipation (at 25 C ) preruseni osvétleni 10 Ix)
A smax vinova délka pro maximalni citlivost dark resistance (indicated the minimum resistance value given 5 sec.
wavelength for maximum sensitivity after breaking illumination 10 Ix)
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mlZe byt prizpdsobena konkrétnim
pozadavkim. S typem svétlocitlivé

the way of layer sensibilisation that can
be set up according to concrete require-

vrstvy souvisi i dalsi vlastnosti
fotorezistor(.

Maximalni ztratovy vykon - P,
Pmax Je nejvétsi pipustné zatizeni
fotorezistoru, pii kterém prvek neutrpi
poskozeni. Tabelované Udaje plati pro
teplotu okoli 25 °C. Pfi vy$Sich
teplotach klesa max. pfipustny ztra-
tovy vykon podle kfivky uvedené v
grafu 2.

Maximalni provozni napéti - V.,

V tabulce jsou udana nejvySsi
provozni napéti Vi pfi 25°C. Jelikoz
max. pfipustny ztratovy vykon omezu-
je fotorezistor v proudu a napéti, max.
provozni napéti smi byt dosazeno
jen pii zatemnéni !

Zavislost odporu na teploté

Velikost zmény odporu s teplotou
zavisi na intenzité osvétleni. Obecné
tou vétsi. Jev je zavisly i na typu svétlocitlivé hmoty. Posouva-li se
maximum spektrélni citlivosti k vy$8im vinovym délkdm roste i
teplotni zavislost odporu. Konkrétni pfipady ilustruje graf 3.

Faktor predosvétleni

Odpor fotorezistoru je ovlivnén podminkami, kterym byl fotorezis-
tor vystaven. Byl-li fotorezistor pfed méfenim uchovén po delsi
dobu ve tmé naméfime pfi osvétleni mensi odpor, nez kdyby byl
pfed méfenim vystaven vy$§im hladindm osvétleni. Tento jev se
zvétSuje se snizovanim Urovné osvétleni pfi kterém provadime
méreni odporu fotorezistoru ( zvlasté pfi osvétlenich pod 1 lux ).

Rozsah pracovnich teplot
V8echny uvedené typy mohou pracovat v rozsahu pracovnich
teplot -30 az +75°C.

Dvaoijité prvky
V nasi nabidce jsou také dvoijité prvky. V jejich typovém oznageni
je pismeno D (KD 07 53 ..).

Zapouzdreni

Na$§ program obsahuje fotorezistory s jednoduchym pokrytim
lakem ( pouzdra ozn. K, S), pouzdra z plastické hmoty (ozn. P) i
hermetickd pouzdra - kovova se sklenénym okénkem (ozn. M)
nebo sklenéné barky (ozn. G).

Detektor dopadu svételného paprsku
Detector sensitive to the area of light beam

ments. Another photoconductive cell
properties are also connected to the type
of light-sensitive layer.

The maximum power dissipation
Prmax

Pmax s the maximum tolerable photo-
conductive cell load by which the ele-
ment will not suffer a damage. The dia-
gram 2 shows the data given at the ambi-
ent temperature +25C. Being the tem-
perature higher the maximum power
dissipation is limiting the photoconduc-
tive cells current and voltage.

The maximum operating voltage V.,
Vinax at ambient temperature +25C is
shown on the table diagram. As the max-
imum tolerable power dissipation is limit-
ing the photoconductive cells current
and voltage, the maximum operating volt-
age can be achieved only at darkness.

Resistance and temperature dependance

The changement of resistance with temperature is depending on the
illumination intensity. The lower the intensity level, the higher the
change of resistance with temperature. There is also a dependence
on the type of the light-sensitive material. Shifting the maximum
spectral sensitivity to the higher wavelength, the temperature depen-
dence of the resistor increases. It can be seen on the attached dia-
gram 3.

Light history effect

The photoconductive cell resistance is influenced by the previous illu-
mination conditions. The resistance measured after illumination is
higher than the resistance measured after darkness. This effect is get-
ting larger if the illumination at the measuring is lower (especially at
illumination lower than 1 Ix).

Operating temperature range
The operating temperature range of all the mentioned photoconduc-
tive cells is -30 ... +75 C.

Double elements
In our offer you will also find the double elements, see the types with
letter D (KD 0772..).

Encasement

Our production program contains the photoconductive cells with a
simple laquer coverage (case K, S), the hermetically sealed metal
case with a small glass window (case M) or photoconductive cells
encapsulated in the small glass capsule (case G), or plastic case (P).
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