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OPTRONY S FOTOREZISTOREM OPTOCOUPLERS WITH PHOTORESISTOR

Optrony s fotorezistorem

Optron s fotorezistorem je optoelektronick˝ spojovacÌ
Ëlen, kter˝ je tvo¯en svÏtlotÏsnÏ zapouzd¯enou elektro-
luminiscenËnÌ diodou LED, opticky nav·zanou na
fotorezistor . Optron je zapouzd¯en do pouzdra z plas-
tickÈ hmoty a slouûÌ pro p¯enos sign·lu mezi dvÏma
galvanicky oddÏlen˝mi obvody.
Na rozdÌl od bÏûn˝ch optron˘ se spÌnacÌm prvkem -
fototranzistorem, triakem se optron s fotorezistorem
chov· jako elektricky ovl·dan˝ potenciometr. 

Optocouplers with photoresistor

Optocouplers with photoresistor consists of a light tight
packaged a light source (usually LED) and photoresis-
torl. Through control of the input current or voltage
applied to the optocoupler, the output resistance can
be varied. The output resistance follows the input sig-
nal in an analog manner. A small change in input signal
can cause a large change in output resistance. The
optocouplers with photoresistor have been found to
provide a very economic and technically superior solu-
tion for many applications. 
The fast turn-on and slow turn-off characteristics can
be used to advantage in many applications. This is
especially true in audio applications where a fast turn-
on (attack) and a slow turn-off (release) is preferred.
Limited circuit built with optocoupler with photoresistor
is fast enough to catch high peak amplitudes without
clipping and slow turn-off means that return to a normal
gain level in an unnoticeable manner.

Princip zapojenÌ limiteru s nÌzk˝m zkreslenÌm
Schematic circuit diagram of limiter with low distortion

Princip paralelnÌ regulace
Principle of parallel regulation

Odpor fotocitlivÈ vrstvy z·visÌ na osvÏtlenÌ diodou LED.
P¯i danÈm osvÏtlenÌ (proudu LED diodou) je proud pro-
tÈkajÌcÌ fotorezistorem z·visl˝ na napÏtÌ p¯iloûenÈm na
fotorezistor. Toto napÏtÌ m˘ûe b˝t jak stejnosmÏrnÈ,
tak st¯ÌdavÈ, o amplitudÏ prakticky od nuly do max-
im·lnÌ hodnoty napÏtÌ na fotorezistoru za tmy. 

Mal· zmÏna vstupnÌho sign·lu tak zp˘sobÌ velkou
zmÏnu vodivosti a to umoûÚuje ekonomicky v˝hodnÈ a
technicky dokonalÈ ¯eöenÌ ¯ady aplikacÌ.

RelativnÏ pomal· reakce fotocitlivÈ vrsty fotorezistoru -
p¯echod ze stavu vysokÈho odporu za tmy (aû stovky
MΩ) do sepnutÈho stavu (odpor ¯·dovÏ 1kΩ) za nÏko-
lik ms, opaËn˝m smÏrem pak docÌlenÌ vysokohmovÈho
stavu za dobu aû ¯·dovÏ sekundy - je velice vÌtan·
vlastnost zejmÈna pro aplikace v oboru audiotechniky.
TichÈho sepnutÌ, nebo pomalÈho odpojenÌ limiteru po
doznÏnÌ p¯ebuzenÌ se dociluje automaticky. 

Mimo¯·dnÏ nÌzkÈ je zkreslenÌ sign·lu. P¯i nÌzk˝ch
napÏtÌch se dosahuje harmonickÈ zkreslenÌ typicky pod
0.05%. P¯i velk˝ch sign·lech sice zkreslenÌ logarit-
micky stoup·, ale i p¯i vyööÌch st¯Ìdav˝ch napÏtÌch je
zanedbatelnÈ nap¯. v aplikacÌch s teplotnÏ z·visl˝mi
prvky (teplotnÌ relÈ).

SouË·stka se vyznaËuje nÌzk˝m vstupnÌm proudem a je
tudÌû vhodn· i pro aplikace nap·jenÈ z bateriÌ ñ nap¯.
obvody bezdr·tov˝ch mikrofon˘. 

Low distortion characteristics (typ. 0,05%) namely at
low voltages makes the optocouplers suitable for use in
a number of applications, especially in audio circuits
where they are used mostly for limiting, switching, and
gating and at the circuits with temperature dependant
elements also for higher amplitude signals.

The optocouplers with photoresistor can be operated
at very low input currents that makes them ideal for bat-
tery operated applications, e.g. ñ wireless mics.

Voltage applied to photoresistor of optocoupler can be
both DC and AC with amplitudes from very low up to
orders of kV under dark condition (or very low LED cur-
rent), thus enabling application in high voltage regula-
tion circuits.
Components with dual photoresistor  outputs are also
available.
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OPTRONY S FOTOREZISTOREM OPTOCOUPLERS WITH PHOTORESISTOR

Optocouplers with photoresistor are used in many dif-
ferent types of circuits and applications for transfer of
signals between two galvanically isolated circuits,
namely in audio and instrumentation techniques.
Examples are circuits for loudspeaker protection, cur-
rent gain control of amplifiers, audio limiters and com-
pressors, noiseless switching in mixers, photochop-
pers, noiseless potentiometers, etc.

Princip zapojenÌ ÑtichÈhoì 
multiplexeru nf sign·lu
Schematic circuit diagram 
of nf signal multiplexer

Maxim·lnÌ napÏtÌ na fotorezistoru je za tmy, tedy p¯i
nulovÈm proudu LED. Velikost tohoto napÏtÌ je ud·v·-
na standardnÏ 100V. U nÏkter˝ch typ˘ lze dos·hnout
vyööÌch napÏtÌ p¯i nÌzk˝ch proudech LED, coû
umoûÚuje pouûÌt optron s fotorezistorem p¯i regulaci
zdroj˘ vysokÈho napÏtÌ.

Vyr·bÌ se i optrony s dvojit˝m fotorezistorem s defino-
vanou symetriÌ sign·lu. Optrony s fotorezistorem se
pouûÌvajÌ nap¯Ìklad v audiotechnice a v p¯ÌstrojovÈ
technice. P¯Ìkladem pouûitÌ jsou obvody pro ochranu
reproduktor˘ proti p¯ebuzenÌ, proudov· kontrola
v˝konu-limitery, tichÈ p¯epÌn·nÌ vstup˘, stereokontrola
zesÌlenÌ, p¯eladitelnÈ filtry, ¯ÌzenÌ zisku elektronkov˝ch
zesilovaË˘. Jsou uvedeny p¯Ìklady zapojenÌ optron˘
v elektronick˝ch obvodech.

Princip sÈriovÈ regulace
Principle of series regulation

Optrony - srovn·vacÌ tabulka Optocouplers - cross reference table
Typ - Type TESLA N·hrada - corresponding type
3WK 163 10 Silonex NSL-32H100

3WK 163 40 Vactrol VTL5C1, Moririca MCD 735
3WK 163 44 Clairex CLM 6000

3WK 163 46 Silonex NSL 37V71

3WK 163 49 Vactrol VTL 5C4

3WK 163 85 Vactrol VTL 5C8, Clairex CLM 8650

3WK 163 91 Perkin Elmer LT 9911
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Optron - Optocoupler LED

UIO RIO CIO Kat. klim. odolnosti Hmot. Weight UF UR R(16)D
ON

Typ-Type /kV~ / / Ω / / pF / Climatic category /g/ / V / / V / / kΩ /

3WK 163 10 ≥ 0,5 ≥ 108 ≤ 1,5 40/ 70/ 04 0,9 ≤ 2,5 ≥ 5 ≥ 0,51)

3WK 163 40 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,5 ≥ 5 ≤ 0,5

3WK 163 41 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,8 ≥ 5 ≥ 0,5

3WK 163 43 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,5 ≥ 5 ≥ 0,1

3WK 163 44 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,5 ≥ 5 ≥ 0,15

3WK 163 46 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,8 ≥ 5 ≥ 0,3

3WK 163 49 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,5 ≥ 5 ≥ 0,0510)

3WK 163 81 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,8 ≥ 5 ≥ 0,5

3WK 163 83 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,5 ≥ 5 ≥ 0,5

3WK 163 85 ≥ 2,5 ≥ 1010 ≤ 0,5 40/ 70/ 04 1,5 ≤ 2,8 ≥ 5 ≥ 0,5

3WK 163 91 ≥ 2 ≥ 1010 ≤ 0,5 40/ 70/ 04 0,9 ≤ 2,8 ≥ 5 ≥ 0,7

UIO - izolaËnÌ napÏtÌ vstup/v˝stup    
Isolation voltage input/output

RIO- izolaËnÌ odpor
Isolation resistance

CIO - kapacita vstup-v˝stup
capacity input-output                          

UF - NapÏtÌ v propustnÈm smÏru
Forward voltage 
(IF = 20 mA)                              

UR - NapÏtÌ v z·vÏrnÈm smÏru
Reverse voltage
(IR=100 μA)

R(16)DON - Odpor fotorezistoru v sepnutÈm stavu p¯i IF=16 mA (po 24 hod p¯i IF=0mA)
Photoresistor resistance (onñstate) at IF=16 mA (after 24 hours at IF=0mA)

R(16)LON - Odpor fotorezistoru v sepnutÈm stavu p¯i IF=16 mA (po 24 hod p¯i IF=20mA)  
Photoresistor resistance (onñstate) at IF=16 mA (after 24 hours at IF=20mA)

R(1)ON - Odpor fotorezistoru v sepnutÈm stavu p¯i IF=1 mA (po 24 hod p¯i IF=0mA)
Photoresistor resistance (onñstate) at IF=1 mA (after 24 hours at IF=0mA)

ROFF -  Odpor fotorezistoru v rozepnutÈm stavu (po 10 s od IF=0mA)
Photoresistor resistance (offñstate) - (after 10 s with IF=0 mA)

R34/R54 - Symetrie (pomÏr hodnot dÌlËÌch fotorezistor˘)
Ratio of single resistance values

Roz mÏ ry pouzder (mm) a zapojenÌ                                     TypovÈ oznaËenÌ: 3WK 163 xx

3WK 163 10 3WK 163 40, 41, 43, 44, 46, 49, 81, 83, 85
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Photoresistor

R(16)L
ON R(1)on Roff R34/R54 Pmax Vmax tON tOFF THD α V SP

/ kΩ / / kΩ / / MΩ / / - / / mW/ /V/ / ms / / ms / /%/ / %/K / / - / / - /

≤ 22) 2,5 3) ≥ 0,56) 50 100 2 500 0,58) 1,28) TSB 352

≥ 100 150 150 0,4 0,57) TSB 249

≤ 2 3 ≥ 10 150 150 1,5 20 0,05 1 1,25 TSB 241

≤ 0,6 1 ≥ 10 150 150 3,5 100 0,05 0,8 1,2 TSB 258

≤ 0,6 1 ≥ 100 150 150 0,4 0,87) 0,4 1,1 TSB 289

≤ 1,2 2 ≥ 100 150 150 1,3 27) 0,6 1,15 TSB 290

0,9 ≥ 0,5 150 150 4 600 0,8 1,2 TSB 365

≤ 2 10 ≥ 10 150 150 2 60 0,05 1 1,25 TSB 327

≤ 3,6 7 ≥ 10 150 150 1,5 20 0,01 1 1,25 TSB 413

≤ 2 3 ≥ 10 150 150 1,5 20 1 1,25 TSB 389

≤ 3 5 ≥ 10 50 100 3 60 1 1,25 TSB 350

Pmax - Ztr·tov˝ v˝kon na fotorezistoru maxim·lnÌ
Photoresitor power dissipation -maximum

Vmax - NapÏtÌ na fotorezistoru za tmy (IF=0 mA)
Maximum  photoresistor voltage (dark)

tON - Doba sepnutÌ ( dosaûenÌ 63% ICON)
Turn - on time  (time to reach 63% ICON )                                     

tOFF - Doba rozepnutÌ (dosaûenÌ RC=100kΩ po vypnutÌ)
Turn - off time ( time to reach RC=100kΩ after turn-off)                                   

α - TeplotnÌ koeficient odporu ( p¯i IF=16 mA)
Thermal coefficient of resistance(at IF=16mA)

V - Faktor p¯edosvÏtlenÌ (p¯i IF=16mA)
Light history factor (at IF=16mA)
V=R (po 24 hod p¯i IF=20mA)/R(po 24 hod p¯i IF=0mA)
V=R (after 24 hours at IF=20mA)/R(after 24 hours at IF=0mA)

SP - technick· specifikace
technical specification

1) IF=1mA (po 24 hod p¯i IF=0mA) (after 24 hours at IF=0mA)
2) IF=1mA(po 24 hod p¯i IF=20mA) (after 24 hours at IF=20mA)
3) IF=0,3mA (po 24 hod p¯i IF=0mA) (after 24 hours at IF=0mA)
4) IF=10mA (po 24 hod p¯i IF=0mA) (after 24 hours at IF=0mA)
5) IF=0,3mA (po 24 hod p¯i IF=0mA) (after 24 hours at IF=0mA)
6) po 5 s od IF=0mA / after 5 s with IF=0mA
7) dosaûenÌ 37% ICON po vypnutÌ 

time to reach 37% ICON after turn -off
8) p¯i IF=1 mA (at IF=1mA)
9) p¯i IF=10mA (at IF=10mA)
10) p¯i IF=40mA (at IF=40mA)

Type: 3WK 163 xx       Case dimensions (mm) and circuit diagrams 

3WK 163 91
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