FAIRCHILD

N
SEMICONDUCTOR"

PHOTOTRANSISTOR OPTOCOUPLERS

4N35 4N36 4N37

The 4N35, 4N36, and 4N37 series of optocouplers have
an NPN silicon planar phototransistor optically coupled
to a gallium arsenide infrared emitting diode.

m AC line/digital logic isolator

m Digital logic/digital logic isolator

® Telephone/telegraph line receiver

m Twisted pair line receiver

High frequency power supply feedback control
Relay contact monitor

Power supply monitor

Industrial controls

Covered under UL component recognition program,
reference File E90700

High DC current transfer ratio

DIMENSIONS IN mm
PACKAGE CODE K ST1603A
ANODE[1] 6]BASE
CATH[2) 5JcoL
=1
B alewr.
c2078

Equivalent Circuit

TOTAL PACKAGE
*Relative humidity ................... 85% @ 85°C  *Power dissipation at 25°C ambient ........ 300 mwW
*Storage temperature ............. —55°C to 150°C Derate linearly above 25°C .............. 4 mW/°C
*Operating temperature ........... —-55°Ct0100°C  *Power dissipation at T;=25°C .......... 500 mWtt
*Lead temperature (soldering, 10 sec) ....... 260°C (Tc indicates collector lead temp
INPUT DIODE 1/32" from case)
. .

Forward DC current (continuous) ........... 60 mA MWoro oo 30 volts

Reversevoltage . ......................... 6volts
. VeBo cvee 70 volts

Peak forward current .

(1 us pulse, 300 pps) 30A VEC0 v e e 7 volts
,300PPS) i . " :
*Power dissipation at Ty=25°C ........... 100 mWi Collector current (continuous) ............ 100 mA
*Power dissipation at Tc=25°C ........... 100 mW+t
(T¢ indicates collector lead temp
1/32" from case)

OUTPUT TRANSISTOR

*Indicates JEDEC registered values

tDerate 1.33 mW/°C above 25°C.

ttDerate 6.7 mW/°C above 25°C.
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CHARACTERISTIC SYMBOL MIN. ’ TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
*Forward voltage Ve 8 1.50 v le=10 mA
*Forward voltage temp. coefficient \' 9 1.7 Vv lr=10 mA, T,=—-55°C
*Forward voltage Ve 7 1.4 \ ;=10 mA,
2=+100°C
*Junction capacitance C, 100 pF V=0V, f=1 mHz
*Reverse leakage current .01 10 nA Va=6.0V
DETECTOR
DC forward current gain hee 250 Vee=5V, ;=100 pA
*Collector to emitter breakdown voltage BVceo 30 65 \ le=10 mMA, I;=0
*Collector to base breakdown voltage BVceo 70 165 \ lc=100 uA, =0
*Emitter to collector breakdown voltage BVeco 7 14 ) \ le=100 pA, I:=0
Collector to emitter, leakage current loeo 5 50 nA Vee=10V, |=0
*Collector to emitter leakage current (dark) loeo 500 uA V=30V, |=0,
T,=100°C
Capacitance collector to emitter Ceew 8 pF Vee=0
Capacitance collector to base Ceso 20 pF V=10V
Capacitance base to emitter Caeo 10 pF Vee=0
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
COUPLED
1*DC current transfer ratio CTR 100 % le=10 A, Ve=10V
1*DC current transfer ratio CTR 40 % le=10 mA, V=10V,
T,=—-55°C
1*DC current transfer ratio CTR 40 % le=10 mA, V=10V,
Ta=+100°C
*Saturation voltage—collector to emitter Veeean 3 volts le=10 mA, I;=0.5 mA

AC CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
*Turn on time ton 5 10 usec Vee=10V, =2 mA,

R =100Q),

(Fig. 10 and Fig. 11)
*Turn off time torr 5 10 usec Vee=10V, Ic=2 mA,

R.=100(},

(Fig. 10 and Fig. 11)

*Indicates JEDEC registered values
tPulse test: pulse width=300uS,
duty cycle<2.0%
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CHARACTERISTICS SYMBOL

EST COND

Isolation voltage all devices Viso 5300 Vims o < 1uA
t=1 minute
*Input to output isolation current lio
(pulse width=8 msec)
(see Note 1)
4N35 100 nA Vi.=3550 VAC (peak)
4N36 100 uA Vi%=2500 VAC (peak)
4N37 100 nA Vie=1500 VAC (peak)
*Input to output resistance Rio 100 gigaohms  Input to output voltage=
500 V (see Note 1)
*Input to output capacitance Cio 25 picofarads Input to output voltage=
OV, f=1MHz
(see Note 1)

*Indicates JEDEC registered values
tPulse test: pulse width=300uS,
duty cycle<2.0%
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Fig. 9. Switching Time vs. IC Fig. 10. Switching Time Fig. 11. Switching Time Waveforms
Test Circuit

1. Tests of input to output isolation current resistance and capacitance are performed with the input terminals (diode) shorted together
and the output terminals (transistor) shorted together.

2. The current transfer ratio (I,/I+) is the ratio of the detector collector current to the LED input current with V. at 10 volts.

3. Rise time (t) is the time required for the collector current to increase from 10% of its final value, to 90%.

Fall time (t) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME

ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com © 2000 Fairchild Semiconductor Corporation




