Optoisolator Specifications

4N39, 4N40
Optoisolator _
exam - o} Los MILLIVETERS  INCHES
GaAs Infrared Emitting Diode and 231 I il TR
- . 209 ® a €38 &8 336 350
Light Activated SCR W U [ e e
The 4N39 and 4N40 consist of a gallium arsenide, infrared -
emitting diode coupled with a light activated silicon controlled ccurpns £ 1ol 1 0d0 070
rectifier in a dual~in-line package. These devices are also avail- PLANE - & iEoIE s .
able in surface mount packaging. Meets or exceeds all JEDEC l F T :l | ) 203 apy. 008 912
registered specifications. J TG | T e
j ' - o
absolute maximum ratings . ! I3 I L L
M 4 3 . maa Vo
INFRARED EMITTING DIODE g LY, pormoae e | 2%
tPower Dissipation (-55°C to 50°C) *100 milliwatts ““F ~Fl— NCTES
t+Forward Current (Continuous) 60 milliamps - ! INSTALLED POS TION LEAD CENTERS
(-35°C to 50°C) ; i z ovERaLL IV‘jSTALLED DINENSI?N_
TF(olrSv(;ird Cu]r;er‘;t (Peak)l(-55°C to 50°C) 1 ampere 17 ! T w ’ T:E;NIQE:C::(EME VIS AREMABE POV THE
t Reverslelsfl‘c:)lt:ge \(I-IgS%YCcteo) 50°C) 6 volts o ] 0 s rownreATE
*Derate 2.0mW/°C above 50°C.
TOTAL DEVICE
PHOTO.SCR +Storage Temperature Range -55°C to 150°C
- tOperating Temperature Range -55°C to 100°C
tOff-State and Reverse Voltage 4N39 200 volts +Normal Temperature Range (No Derating) -55°C to 50°C
(-55°C to +100°C) Lo AN40 400 volts tSoldering Temperature {1/16" from case, 10 seconds) 260°C
+Peak Reverse Gate Voltage (-55 Cto 50°C) 6 volts Total Device Dissipati 55°C to 50°C), 450 milli t
+Direct On-State Current (-55°C to 50°C) 300 milliamps i otal Device Dissipation - “; - 45 i iwatts
+Surge (non-rep) On-State Current (100usec) 10 amps FLinear Derating Factor (above 50°C}, 9.0mW/°C
(-55°C to 50°C) +t Surge Isolation Voltage (Input to Qutput).
$Peak Gate Current (-55°C to 50°C) 10 milliamps 3535V(peak) 2500V(rMS)
+Output Power Dissipztion (-55°C to 50°C)**400 milliwatts + Steady-State Isolation Voltage (Input to Output).
**Derate 8mWj °C above 50°C. 3180V(peak) 2250V(RMS)
individual electrical characteristics (25°C) (unless otherwise specified)
INFRARED EMITTING DIODE | tvp. | max. UNITS PHOTO-SCR MIN.{MAX.| UNITS
tForward Voltage Ve 1.1 1.5 | volts T Peak Off-State Voltage — Vpyy 4N39 | 200 - [volts
(Ig = 10mA) (RGk = 10KS2, T, = 100°C) 4N40 [400| - [volts
tPeak Reverse Voltage — Vg  4N39 | 200 - lvolts
(T = 100°C) 4N40 |400| - volts
+On-8tate Voltage — V¢ — 1.3 |volts
(It = 300mA)
TOff-State Current — Ip 4N39 — | 50 }microamps
+Reverse Current Ig - Lo microamps (Vp=200V,To=100°C Jr=0RK=10K)
(Vg = 3V) tOff-State Current — Iy 4N40 — | 150 | microamps
(Vp=400V T 4=100°C,I;=0R¢;x=10K)
tReverse Current — Ig 4N39 - 50 |microamps
(VR =200V, T, =100°C, [ =0O)
+Reverse Current — Iy 4N40 — | 150 | microamps|
(VR =400V, T, =100°C, 1, =0)
Capacitance CJ 50 — picofarads t+Holding Current — Iy — 1.0 | milliamps
(V= 0,f= IMHz2) (Vex = S0V, Rgg = 27KQ)
coupled electrical characteristics (25°C)
MIN. MAX, UNITS
+Input Current to Trigger Vak = 50V, Rgk = 10KQ Iyt - 30 milliamps
vAK =100V, Rgk = 27KQ et - 14 |milliamps
tIsolation Resistance (Input to Output) Vio = 500Vpe Tio 100 - gigaohms
+Turn-On Time ~ Vg = SOV, IF = 30mA, Rgk = 10K, R =20082 ton - 30 microseconds
Coupled dv/dt, Input to Qutput (See Figure 13) 500 - volts/microsec.
Input to Output Capacitance (Input to Output Voltage = O,f = 1MHz) - 2 picofarads

tIndicates JEDEC Registered Values.
“#%s VDE Approved to 0883,6.80 0110b Certificate % 35023
1+ Exceeds JEDEC registered values
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w Covered under U.L. component recognition program,
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TURN ON TIag MICROSECONDS.

4N39, 4N40

TYPICAL CHARACTERISTICS
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FIGURE 1. INFUT CURRENT TO TRIGGER
VS. ANODE-CATHODE VOLTAGE

o T T

— —

L+. [ ‘l | N
IS F S G GO S S
R e

T T
L
|

NORMALZED TC
a5V
oK

ox

Iy NORMALIZED INPUT CURRENT 10 TRIGGER

T, - AMBIENT TEMPERATUAE -°C

FIGURE 3. INPUT CURRENT TO TRIGGER
DISTRIBUTION VS. TEMPERATURE
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FIGURE 5. TURN-ON TIME VS. INPUT CURRENT
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FIGURE 2. INPUT CURRENT TO TRIGGER
VS. TEMPERATURE
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FIGURE 4. INPUT CURRENT TO TRIGGER
VS, PULSE WIDTH
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4N39, 4N40
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FIGURE 7. HOLDING CURRENT
VS. TEMPERATURE
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FIGURE 9. OFF-STATE FORWARD
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FIGURE 11. dv/dt VS. TEMPERATURE

TYPICAL CHARACTERISTICS OF OUTPUT (SCR}
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FIGURE 8. MAXIMUM TRANSIENT THERMAL

MAXIMUM ALLOWABLE TEMPERATURE - *C

IMPEDANCE
100 .
Ny
\Y S -
AW -
, &\ \\\ﬁi S
AN

1
Vd

i

. N\
"N
\

VVANOOE LEAD TEMP

0C CURRENT

A
semnee NN\ N\
NN VRN

AMB TEMP/  ANODE LEAD TEMP
DC CURRENT 172 SINE WAVE AVERAGE
02 04 o6 o8

NN STETE JURRERT - aMPERES

10

FIGURE 10. ON-STATE CURRENT VS.
MAXIMUM ALLOWABLE TEMPERATURE
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4N39, 4N40
TYPICAL APPLICATIONS
LOAD
A Y2
10A, T2L COMPATIBLE, SOLID STATE RELAY 100 34T
Use of the 4N40 for high sensitivity, 2500V iso- . u "
lation capability, provides this highly reliable solid TOwF gggJﬁET
state relay design. This design is compatible with SCI46D
74, 748 and 74H series T2 L logic systems inputs ——————=°
and 220V AC loads up to 10A. INS060 (4) 47
INDICATOR
25W LOGIC INDICATOR LAMP DRIVER ?x
M
The high surge capability and non-reactive input characteristics R <
of the 4N40 allow it to directly couple, without buffers, T2 L 21000
and DTL logic to indicator and alarm devices, without danger ] 220vAC
of introducing noise and logic glitches. T~OIuF
<

400V SYMMETRICAL TRANSISTOR COUPLER

Use of the high voltage PNP portion of the 4N40 provides a 400V transistor INPUT‘
|

capable of conducting positive and negative signals with current transfer
ratios of over [%. This function is useful in remote instrumentation, high
voltage power supplies and test equipment. Care should be taken not to ex-
ceed the 400 mW power dissipation rating when used at high voltages.

FIGURE 13
COUPLED dv/dt — TEST CIRCUIT

Vp = 800 Volts
tp  =.010 Seconds

f = 25Hertz
Ta =250C
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