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FOTOREZISTORY PHOTOCONDUCTIVE CELLS

VöeobecnÏ: fotorezistory jsou polovodiËovÈ prvky, kterÈ mÏnÌ
hodnotu odporu v z·vislosti na osvÏtlenÌ. Jsou citlivÈ ve viditelnÈ
oblasti spektra, coû je p¯edurËuje pro mnohÈ oblasti pouûitÌ:
fotometrie, detekce a ovl·d·nÌ zdroj˘ svÏtla, svÏtelnÈ z·vory a
dobÌhav· za¯ÌzenÌ, elektronickÈ hraËky. P¯i v˝bÏru pro konkrÈtnÌ
aplikaci musÌ mÌt konstruktÈr na z¯eteli vlastnosti fotorezistor˘,
kterÈ jsou d·le blÌûe vysvÏtleny.TESLA BLATN¡, a.s. vyr·bÌ sÈri-
ovÏ fotorezistory v nÌûe uveden˝ch ¯ad·ch a d·le  speci·lnÌ typy
fotorezistor˘  na zak·zku.

SÈriovÏ vyr·bÏnÈ ¯ady fotorezistor˘-typovÈ oznaËenÌ:
K  25  53   20
A XX YY ZZ

A ... pouzdro:
G - sklenÏn· baÚka

K - keramick· ov·ln· destiËka
KD - keramick· ov·ln· destiËka - dvojit˝ prvek

M - kovovÈ pouzdro
P - keramick· ov·ln· destiËka v pouzd¯e z plastickÈ hmoty

S - keramick· pravo˙hl· destiËka
XX ... geometrickÈ rozmÏry:

pr˘mÏr pouzdra v mm
YY ... maximum spektr·lnÌ citlivosti:

53 - 530 nm - 50 - 560 nm - 60 - 600 nm
65 - 650 nm - 72 - 720 nm

ZZ ... odpor: 
st¯ed toleranËnÌho pole hodnot odporu p¯i osvÏtlenÌ 10 lx

Speci·lnÌ typy fotorezistor˘ - v˝roba na zak·zku:
-  p¯Ìklady realizace na stranÏ 54

Odpor fotorezistoru
HlavnÌm znakem fotorezistoru je z·vislost odporu na osvÏtlenÌ. 
V ide·lnÌm p¯ÌpadÏ je tato z·vislost vyj·d¯ena vztahem K =
log(R1/R2) / log (E2/E1), kde R jsou odpory fotorezistoru p¯i
osvÏtlenÌ E. V logaritmickÈm mÏ¯Ìtku je grafem tÈto z·vislosti
p¯Ìmka, jejÌû strmost lze ovlivnit technologiÌ v˝roby. V re·ln˝ch p¯Ì-
padech jsou charakteristiky mÌrnÏ prohnutÈ a zvyöov·nÌ strmosti
m· svÈ meze. 

Odpor R10lx
TabelovanÈ hodnoty odpor˘ jsou mÏ¯eny p¯i osvÏtlenÌ 10 lx.
MÏ¯enÌ se prov·dÌ p¯i 25∞C, barevn· teplota wolframovÈ û·rovky
je 2856 ∞K. Fotorezistory jsou p¯ed mÏ¯enÌm vystaveny osvÏtlenÌ
100 ñ 500 lx po dobu 1-5 hodin.

Odpor za tmy Rmin a rychlost
Tabelovan· veliËina odpor za tmy  Rmin ud·v· minim·lnÌ hodno-
ty odporu 5 sekund po p¯eruöenÌ osvÏtlenÌ 10 lx. Se zvyöov·nÌm
Rmin se zpravidla zvyöuje rychlost fotorezistoru. P¯ibliûnÏ platÌ, ûe
s posunem �smax k vyööÌm  vlnov˝m dÈlk·m se zrychluje odezva
fotorezistoru. Rychlost se rovnÏû zvyöuje s rostoucÌ intenzitou
svÏtla. U nejrychlejöÌch fotorezistor˘ jsou n·bÏûnÈ hrany v ¯·du
nÏkolika milisekund.

Spektr·lnÌ citlivost-(vlnov· dÈlka pro maxim·lnÌ citlivost 


��smax)
Poloha maxima na k¯ivce relativnÌ spektr·lnÌ citlivosti �smax z·visÌ
na sloûenÌ fotocitlivÈ vrstvy. PouûÌvanÈ materi·ly umoûÚujÌ mÏnit
�smax v rozsahu 510 -730 nm. Vyuûiteln· citlivost pak m· rozsah
400 - 1000 nm. RelativnÌ spektr·lnÌ citlivost nejËastÏji pouûÌvan˝ch
fotovodiv˝ch vrstev zn·zorÚuje graf 1. Tvar k¯ivek relativnÌ spek-
tr·lnÌ citlivosti je ovlivnÏn i zp˘sobem sensibilizace vrstvy, kter·

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 Blatn·,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
A XX YY ZZ

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 - 650 nm - 72 - 720 nm

ZZ ... resistance: 
middle of tolerance field of resistance values at 10 lx

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 R10lx
The resistance values in the table are measured at the ambient tem-
perature +25∞C and after the previous illumination 100 - 500 lx for the
time 1 -5 hours. The measurment is carried out at the 10 lx illumi-
nance of the electric bulb with wolfram filament and colour tempera-
ture 2856 ∞K.

Dark resistance   Rmin and response time
The table value for dark resistance Rmin indicates the minimum resis-
tance value given 5 sec. after breaking the illumination of 10 lx. The
response time usually decreased with increasing Rmin. Generally the
photoconductive cells response is getting faster relating to the  �smax
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 �smax
depends on composition of the photosensitive layer. The used mate-
rials enable changing �smax in range 510 ñ 730 nm. Available sensi-
tivity has the range of 400 ñ 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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FOTOREZISTORY PHOTOCONDUCTIVE CELLS

PARAMETRY                                                                                             PARAMETERS
TYP     TYPE Vmax (V) Pmax (mW) ����smax (nm) R10lx (k�) Rmin (M�)

G0972 50 100 100 720 10Ö85 5

K0753 10 150 125 530 6,5Ö13,5 0,1

K0753 20 200 125 530 13Ö27 0,5

K0753 40 200 125 530 26Ö53 1

K0756 10 150 125 560 6,5Ö13,5 1

K0756 20 200 125 560 13Ö27 2

K0756 40 200 125 560 26Ö53 3

K0756 50 250 125 560 30Ö70 15

K0760 10 150 125 600 6,5Ö13,5 1

K0760 20 200 125 600 13Ö27 2

K0760 40 200 125 600 26Ö53 5

K0765 5.0 150 125 650 3Ö7 2

K0765 10 150 125 650 6,5Ö13,5 3

K0765 20 200 125 650 13Ö27 7

K0772 10 150 125 720 6,5Ö13,5 4

K0772 20 150 125 720 13Ö27 8

K0772 40 200 125 720 26Ö53 12

KD0753 10 100 50 530 6,5Ö13,5 1

KD0753 20 100 50 530 13Ö27 1

K1153 10 320 250 530 6,5Ö13,5 0,5

K1153 20 320 250 530 13Ö27 0,8

K1153 40 320 250 530 26Ö53 1

K1172 10 250 250 720 5Ö15 10

K1172 15 250 250 720 10Ö20 50

K1172 40 320 250 720 26Ö53 100

K2553 10 1500 500 530 6,5Ö13,5 0,5

K2553 15 1500 500 530 10Ö20 0,6

K2553 20 1500 500 530 13Ö27 0,8

K2553 40 1500 500 530 26Ö53 1

RozmÏry (mm)                                                                                          Dimensions (mm)

G09.. K07.. KD07.. K11.. K25..
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FOTOREZISTORY PHOTOCONDUCTIVE CELLS

PARAMETRY                                                                                             PARAMETERS
TYP     TYPE Vmax (V) Pmax (mW) ����smax (nm) R10lx (k�) Rmin (M�)

M0853 10 150 125 530 6,5Ö13,5 0,5

M0853 20 250 125 530 13Ö27 0,8

M0853 40 250 125 530 26Ö53 1

M0856 7.0 150 125 560 2Ö13,5 0,08

M0856 10 150 125 560 6,5Ö13,5 0,5

M0856 20 250 125 560 13Ö27 2

M0856 85 400 50 560 45Ö125 1

M0860 1.4 100 125 600 0,9Ö1,9 0,15

M0860 2.6 100 125 600 1,7Ö3,5 0,2

M0860 3.0 100 125 600 2Ö4 0,2

M0860 10 150 125 600 6,5Ö13,5 1

M0860 20 250 125 600 13Ö27 2

M0860 40 250 125 600 26Ö53 5

M0860 55 300 125 600 35Ö70 2

M0865 5.0 100 50 650 3Ö7 2

M0865 10 150 125 650 6,5Ö13,5 4

M0872 20 150 125 720 13Ö27 8

M0872 40 250 125 720 26Ö53 12

M0872 70 250 125 720 30Ö110 50

P1353 10 320 250 530 6,5Ö13,5 0,5

P1353 20 320 250 530 13Ö27 0,8

P1353 40 320 250 530 26Ö53 1

P2853 10 1500 500 530 6,5Ö13,5 0,5

P2853 20 1500 500 530 13Ö27 0,8

S4456 5.0 150 50 560 3Ö 7 0,5

S4456 10 150 50 560 6,5Ö13,5 1

S4456 20 150 50 560 13Ö27 3

RozmÏry (mm)                                                                                       Dimensions (mm)

Vmax maxim·lnÌ provoznÌ napÏtÌ (maxim·lnÌ hodnota p¯i zatemnÏnÌ)
maximum operating voltage (maximal value at darkening)

Pmax maxim·lnÌ ztr·tov˝ v˝kon (p¯i 25 ∞C)
maximum power dissipation (at 25 ∞C )

� smax vlnov· dÈlka pro maxim·lnÌ citlivost
wavelength for maximum sensitivity

R10lx odpor p¯i osvÏtlenÌ s intenzitou 10 lx a barevnÈ teplotÏ 2856 ∞K
resistance at light intensity 10 lx and a colour temperature 2856∞K

Rmin odpor za tmy (ud·v· minim·lnÌ hodnoty odporu 5 sekund po 
p¯eruöenÌ osvÏtlenÌ 10 lx)
dark resistance (indicated the minimum resistance value given 5 sec. 
after breaking illumination 10 lx)

M08.. P13.. P28.. S44..
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FOTOREZISTORY PHOTOCONDUCTIVE CELLS

m˘ûe b˝t p¯izp˘sobena konkrÈtnÌm
poûadavk˘m. S typem svÏtlocitlivÈ
vrstvy souvisÌ i dalöÌ vlastnosti
fotorezistor˘.

Maxim·lnÌ ztr·tov˝ v˝kon ñ Pmax
Pmax je nejvÏtöÌ p¯ÌpustnÈ zatÌûenÌ

fotorezistoru, p¯i kterÈm prvek neutrpÌ
poökozenÌ. TabelovanÈ ˙daje platÌ pro
teplotu okolÌ 25 ∞C. P¯i vyööÌch
teplot·ch kles· max. p¯Ìpustn˝ ztr·-
tov˝ v˝kon podle k¯ivky uvedenÈ v
grafu 2.

Maxim·lnÌ provoznÌ napÏtÌ - Vmax
V tabulce jsou ud·na nejvyööÌ
provoznÌ napÏtÌ Vmax p¯i 25∞C. Jelikoû
max. p¯Ìpustn˝ ztr·tov˝ v˝kon omezu-
je fotorezistor v proudu a napÏtÌ, max.
provoznÌ napÏtÌ smÌ b˝t dosaûeno
jen p¯i zatemnÏnÌ !

Z·vislost odporu na teplotÏ
Velikost zmÏny odporu s teplotou
z·visÌ na intenzitÏ osvÏtlenÌ. ObecnÏ
platÌ, ûe p¯i niûöÌch ˙rovnÌch osvÏtlenÌ jsou zmÏny odporu s teplo-
tou vÏtöÌ. Jev je z·visl˝ i na typu svÏtlocitlivÈ hmoty. Posouv·-li se
maximum spektr·lnÌ citlivosti k vyööÌm vlnov˝m dÈlk·m roste i
teplotnÌ z·vislost odporu. KonkrÈtnÌ p¯Ìpady ilustruje graf 3.

Faktor p¯edosvÏtlenÌ
Odpor fotorezistoru je ovlivnÏn podmÌnkami, kter˝m byl fotorezis-
tor vystaven. Byl-li fotorezistor p¯ed mÏ¯enÌm uchov·n po delöÌ
dobu ve tmÏ namÏ¯Ìme p¯i osvÏtlenÌ menöÌ odpor, neû kdyby byl
p¯ed mÏ¯enÌm vystaven vyööÌm hladin·m osvÏtlenÌ. Tento jev se
zvÏtöuje se sniûov·nÌm ˙rovnÏ osvÏtlenÌ p¯i kterÈm prov·dÌme
mÏ¯enÌ odporu fotorezistoru ( zvl·ötÏ p¯i osvÏtlenÌch  pod 1 lux ).

Rozsah pracovnÌch teplot
Vöechny uvedenÈ typy mohou pracovat v rozsahu pracovnÌch
teplot -30 aû +75∞C.

DvojitÈ prvky
V naöÌ nabÌdce jsou takÈ  dvojitÈ prvky. V jejich typovÈm oznaËenÌ
je pÌsmeno D ( KD 07 53 ..).

Zapouzd¯enÌ
N·ö program obsahuje fotorezistory s jednoduch˝m pokrytÌm
lakem ( pouzdra ozn. K, S), pouzdra z plastickÈ hmoty (ozn. P) i
hermetick· pouzdra - kovov· se sklenÏn˝m okÈnkem (ozn. M)
nebo sklenÏnÈ baÚky (ozn. G).

the way of layer sensibilisation that can
be set up according to concrete require-
ments. Another photoconductive cell
properties are also connected to the type
of light-sensitive layer.

The maximum power dissipation
Pmax 
Pmax is 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 +25∞C. Being the tem-
perature higher  the maximum power
dissipation is limiting the photoconduc-
tive cells current and voltage.

The maximum operating voltage  Vmax
Vmax at ambient temperature +25∞C 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 lx).

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).

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


