OPTRONY S FOTOREZISTOREM

OPTOCOUPLERS WITH PHOTORESISTOR

Optrony s fotorezistorem

Optron s fotorezistorem je optoelektronicky spojovaci
Clen, ktery je tvofen svétlotésné zapouzdfenou elektro-
luminiscen¢ni diodou LED, opticky navazanou na
fotorezistor . Optron je zapouzdfen do pouzdra z plas-
tické hmoty a slouZi pro pfenos signalu mezi dvéma
galvanicky oddélenymi obvody.

Na rozdil od béznych optrond se spinacim prvkem -
fototranzistorem, triakem se optron s fotorezistorem
chové jako elektricky ovladany potenciometr.
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Princip paralelni regulace
Principle of parallel regulation

Odpor fotocitlivé vrstvy zavisi na osvétleni diodou LED.
PFi daném osvétleni (proudu LED diodou) je proud pro-
tékajici fotorezistorem zavisly na napéti pfilozeném na
fotorezistor. Toto napéti mGze byt jak stejnosmérné, tak
stfidavé, o amplitudé prakticky od nuly do maximalni
hodnoty napéti na fotorezistoru za tmy.

Mala zména vstupniho signalu tak zpUsobi velkou
zménu vodivosti a to umoznuje ekonomicky vyhodné a
technicky dokonalé feSeni fady aplikaci.

Relativné pomala reakce fotocitlivé vrsty fotorezistoru -
pfechod ze stavu vysokého odporu za tmy (az stovky
MQ) do sepnutého stavu (odpor Fadové 1kQ) za néko-
lik ms, opa&nym smérem pak docileni vysokohmového
stavu za dobu az fadové sekundy - je velice vitana
vlastnost zejména pro aplikace v oboru audiotechniky.
Tichého sepnuti, nebo pomalého odpojeni limiteru po
doznéni pfebuzeni se dociluje automaticky.

Mimofadné nizké je zkresleni signalu. Pfi nizkych
napétich se dosahuje harmonické zkresleni typicky pod
0.05%. Pfi velkych signalech sice zkresleni logaritmicky
stoupd, ale i pfi vy8Sich stfidavych napétich je zaned-
batelné napf. v aplikacich s teplotné zavislymi prvky
(teplotni relé).

Soucéastka se vyznaluje nizkym vstupnim proudem a je
tudiz vhodna i pro aplikace napajené z baterii — napf.
obvody bezdratovych mikrofond.

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.
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Princip zapojeni limiteru s nizkym zkreslenim
Schematic circuit diagram of limiter with low distortion

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. — 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

Maximalni napéti na fotorezistoru je za tmy, tedy pfi
nulovém proudu LED. Velikost tohoto napéti je udava-
na standardné 100V. U nékterych typu Ize dosahnout
vyS88ich napéti pfi nizkych proudech LED, coz
umoznuje pouzit optron s fotorezistorem pfi regulaci
zdroju vysokého napéti.

Vyrabi se i optrony s dvojitym fotorezistorem s defino-
vanou symetrii signalu. Optrony s fotorezistorem se
pouzivaji napfiklad v audiotechnice a v pfistrojové
technice. Pfikladem pouZiti jsou obvody pro ochranu
reproduktort proti prebuzeni, proudova kontrola
vykonu-limitery, tiché prepinani vstup(l, stereokontrola
zesileni, preladitelné filtry, fizeni zisku elektronkovych
zesilovacl. Jsou uvedeny pfiklady zapojeni optron
v elektronickych obvodech.

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, efc.
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Princip sériové regulace

Principle of series regulation
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Princip zapojeni ,tichého* multiplexeru nf signalu
Schematic circuit diagram of nf signal multiplexer
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OPTRONY S FOTOREZISTOREM

OPTOCOUPLERS WITH PHOTORESISTOR

Rozméry pouzder (mm) a zapojeni

Typové oznaceni: 3WK 163 xx
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3WK 163 10

3

LED h

Transmitter : LED

1-anode
2-cathode-cut edge

Receiver : Photoresistor

3,4-Photoresistor pins

PHOTORESISTOR
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3WK 163 40, 41, 43, 44, 46, 81

2.5

PHOTORESISTOR

,,,,,,,,,,,,,,

210

Transmitter : LED

1-cathode-cut edge
2-anode

Receiver : Photoresistor

3,4-Photoresistor pins

PARAMETRY - typické hodnoty pii 25 °C

Optron - Optocoupler LED

Uo Rio Cio Kat. klim. odolnosti Hmot. Weight Ue Ui R(16)Popn
Typ-Type /KV~ / /Q/ / pF / Climatic category /9/ A YA /kQ/
3WK 163 10 >0,5 > 108 <1,5 40/ 70/ 04 0,9 <25 >5 > 0,5
3WK 163 40 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <25 > <0,5
3WK 163 41 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <28 > >0,5
3WK 163 42 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <28 > 1,7...3,44
3WK 16343 >25 > 1010 <0,5 40/ 70/ 04 1,5 <25 > > 0,1
3WK16344 >25 > 1010 <0,5 40/ 70/ 04 1,5 <25 > > 0,15
3WK 163 46 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <28 > >0,3
3WK 163 47 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <28 > 0,8...24
3WK 16348 >25 > 1010 <0,5 40/ 70/ 04 1,5 <25 > 0,2...0,5%
3WK 163 70 >2,5 > 1010 <1,5 40/ 70/ 04 15 <25 >5 > 0,75
3WK 163 81 >2,5 > 1010 <0,5 40/ 70/ 04 1,5 <28 =>5 > 0,5
3WK 163 91 >2 > 1010 <0,5 40/ 70/ 04 0,9 <28 =5 >0,7

U\o - izola¢ni napéti vstup/vystup
Isolation voltage input/output

Rio- izola¢ni odpor

Isolation resistance
C\o - kapacita vstup-vystup

capacity input-output
UE - Napéti v propustném sméru

Forward voltage

(If = 20 mA)

Ug - Napéti v zavérném sméru

Reverse voltage

(Ig=100 pA)

R(16)Pgy - Odpor fotorezistoru v sepnutém stavu pfi Ir=16 mA (po 24 hod pfi I-=0mA)

R(16)Loy - Odpor fotorezistoru v sepnutém stavu pfi I;=16 mA (po 24 hod pfi [=20mA)

Rorr -

Photoresistor resistance (on-state) at [r.=16 mA (after 24 hours at I.=0mA)

Photoresistor resistance (on-state) at I[.=16 mA (after 24 hours at [;=20mA)
R(1)on - Odpor fotorezistoru v sepnutém stavu pfi Ir=1 mA (po 24 hod pfi [=0mA)
Photoresistor resistance (on-state) at Ir.=1 mA (after 24 hours at Ir-=0mA)

Odpor fotorezistoru v rozepnutém stavu (po 10 s od Ir=0mA)

Photoresistor resistance (off-state) - (after 10 s with Ir=0 mA)
R34/Rs4 - Symetrie (pomér hodnot diléich fotorezistord)
Ratio of single resistance values
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OPTRONY S FOTOREZISTOREM

OPTOCOUPLERS WITH PHOTORESISTOR

Type: SWK 163 xx

Case dimensions (mm) and circuit diagrams

3WK 163 42, 47, 48

3WK 163 70 3WK 163 91
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Transmitter: LED
PHOTORESISTOR
4

2-anode

Transmitter : LED
1-cathode-cut edge
2-anode

er : Phot

Recei otoresistor
3,4-Photoresistor pins

1-cathode -

cut edge

Receiver: Photoresistor
3,4-Photoresistor pins

Photoresistor

PARAMETERS - typical values at 25 C

Turn - off time ( time to reach Ro=100kQ after turn-off)
a - Teplotni koeficient odporu ( pfi Ir=16 mA)
Thermal coefficient of resistance(at Ir.=16mA)
Faktor predosvétleni (pfi Ir=16mA)
Light history factor (at I;=16mA)
V=R (po 24 hod pfi [;=20mA)/R(po 24 hod pfi Ir=0mA)
V=R (after 24 hours at Ir.=20mA)/R(after 24 hours at Ir.=0mA)

V-

time to reach 37% Igop after turn -off
8) pfi I;=1 mA (at [;=1mA)
9) pfi I;=10mA (at I;=10mA)

23

R(16)-oy R(1)on Ross Rs4/Rs, Pmax Vinax ton torr THD o v
/kQ/ / kQ/ /MQ/ /-7 /mW/ N/ /ms/ /ms/ /% [ %/K/ /-]
<22 2,59 > 0,59 50 100 2 500 0,589 1,29

> 100 150 150 0,4 0,57
<2 3 >10 150 150 1,5 20 0,05 1 1,25
6,5...15% >0,59 0,8...1,25 100 100 8 50 0,49 1,159
<0,6 1 >10 150 150 3,5 100 0,05 0,8 1,2
<0,6 1 > 100 150 150 0,4 0,87 0,4 1,1
<1,2 2 >100 150 150 1,3 27 0,6 1,15
3...109 >108 0,8...1,25 100 100 1,5 37 0,69 1,159
2...6,59 >108 0,8...1,25 100 100 1,3 27 0,69 1,159
<3,5 12 > 3,3 500 1000 4 87) 0,4 1,1
<2 10 >10 150 150 2 60 0,05 1 1,25
<3 5 >10 50 100 3 60 0,05 1 1,25
Pmax - Ztratovy vykon na fotorezistoru maximalni 1) IrF=1mA (po 24 hod pfi I;=0mA) (after 24 hours at Ir.=0mA)
Photoresitor power dissipation -maximum 2) lrI=1mA(po 24 hod pfi [;=20mA) (after 24 hours at |.=20mA)
Vmax - Napéti na fotorezistoru za tmy (Ir=0 mA) 3) I;=0,3mA (po 24 hod pfi I;=0mA) (after 24 hours at Ir=0mA)
Maximum photoresistor voltage (dark) 4) l;.=10mA (po 24 hod p¥i Ir=0mA) (after 24 hours at |[;=0mA)
ton - Doba sepnuti ( dosazeni 63% Igon) 5) Ig=0,3mA (po 24 hod pfi I[.=0mA) (after 24 hours at [;=0mA)
Turn - on time (time to reach 63% Icop ) 6) po 5 s od Ie=0mA / after 5 s with [-=0mA
torr - Doba rozepnuti (dosazeni Rg=100kQ po vypnuti) 7) dosazeni 37% lgon PO Vypnuti




