
Optoelectronic Specifications _______________________ _ 

Photon Coupled Isolator 4N39, 4N40 SVMBOL ~;,_~r_ERS_ INCHE~_ 
-~MAX. NOTES 

MIN. MAX. 

Ga As Infrared Emitting Diode & Light Activated SCR 
A 8.38 _I 8.89 .330.1 .360 
B 7.62 REF. .300 REF. 1 
C 

.406 I 8.64 - .340 2 
D .608 .DI6 .020 
E ,. 

I 
6.0B -- .200 3 

F 1.01 1.78 .040 .070 
G 2.2B 2.BO .090 .110 
H - 2.18 - .0&6 4 
J .203 .306 .009 .012 
K 2.64 -- .100 -

M - 16 ,. 16 
N .381 - .016 -
P - 9.63 - .376 
R 2.92 3,43 .116 .13. 
S 6.10 B.8S .240 .270 

The GE Solid State 4N39 and 4N40 consist of a gallium arsenide, 

"f""" """'''' "'odo ""POd with • ""t ... " .. ,ill", - 'it'~ 1_ __I trolled rectifier in a dual in-line package. These devices are also J j r_K _E A 
. I' -'" ~ N avallab e In sUu&ee-mount packaging. -1-__ -j-- . _ 

1 3 1. t 
absolute maximum ratings B C ITOPVIOWI S 

INFRARED EMITTING DIODE ; t _ .L..!: 4 6.J 
tPowerDlssipatlon(-SS·CtoSO·C) "'100 milliwatts \ ~HI--IF_ NOTeS: 
tForward Current (Continuous) 60 milliamps I , 1. INSTALLED POSITION LEAD CENTERS, 

(-SS.C to SO.C) R I 2, OVERALL INSTALLED DIMENSION, 

tForward Current (Peak) (-SS·C to SO·C) ampere j r 3, ;~!~~N~':~~~i,MENTS ARE MADE 'ROM THE 

(1 00 ~sec I % duty cycle) 1 UOUR PLAces, 
tRaverse Voltage (-SS·C to SO·C) 6 volts G- ..., !_D 

°Oerate 2.0mW/·C above SO·C. r------------------------. 
PHOTO-SCR 

tOff-State and Reverse Voltasc 4N39 200 volts 
(-SS·C to +IOO·C) 4N40 400 volts 

tPeak Reverse Gate Voltage (·SS·C to SO·C) 6 volts 
tDirect On-State Current (-SS·C to SO·C) 300 milliamps 
tSurge (non-rep) On-State Current (lOOl-isec) 10 amps 

(-5S·C to SO·C) 
tPeak Gate Current (-SS·C to SO·C) 10 milliamps 
tOutput Power Dissipation (·SS·C to SO·C)**400 milliwatts 

··Oerate 8mW/·C above SO·C. 

TOTAL DEVICE 

tStorage Temperature Range _55°C to ISOoC 
tOperating Temperature Range -SS·C to 100·C 
tNormai Temperature Range (No Derating) -5S·C to SO·C 
t Soldering Temperature (1/16" from case, I a seconds) 260·C 
tTotal Device Dissipation (-SS·C to SO·C), 450 milliwatts 
tLinear Derating Factor (above SO·C), 9.0mW/"C 
t Surge Isolation Voltage (Input to Output). 

1500V(p •• k) 1060V(RMS) 
tSteadY-State Isolation Voltage (Input to Output). 

950V (p •• k) 660V (RMS) 

I ndivld ual electrical characteristics (25°C) (unless otherwise specified) 

INFRARED EMITTING DIODE TYP. MAX. UNITS PHOTO-SCR MIN. MAX. UNITS 

tForward Voltaie VF 1.1 I.S volts 
(IF" lamA) 

tPeak Off-State Voltage - VOM 4N39 200 - volts 
(RUK" 10KO, TA .. 100°C) 4N40 400 - volts 

tPeak Reverse Voltage - VRM 4N39 200 - volts 
(TA" 100'C) 4N40 400 - volts 

tOn-State Voltage - VT - 1.3 volts 
(IT = 300mA) 

t Reverse Current IR - 10 microamps 
t Off-State Current - 10 4N39 - SO microamps 

(Vo='200V,TA .. lOO·C~F-<>,RGK .. IOK) 
(VR .. 3V) tOff-State Current - 10 4N40 

(Vo-400V,TA"IOO·C,iF=0,ROK"IOK) 
- ISO microamps 

t Reverse Current - IR 4N39 
(VR -200V, TA -IOO·C,IF "0) 

- 50 microamps 

t Reverse Current - IR 4N40 
(VR "400V, TA -IOO·C,IF "0) 

- ISO microamps 

Capacitance 50 - picofarads 
(V .. o,r .. I MHz) 

tHolding Current - IH - 1.0 milliamps 
(V FX = SOV, RGK "27KO) 

coupled electrical characteristics (25°C) 
MIN. MAX. UNITS 

t Input Current to Trigger VAK= SOY, RoK" 10KO 1FT - 30 milliamps 
VAK" 100V, RoK" 27KO 1FT - 14 milliamps 

tIsoiation Resistance (Input to Output) Vlo" 500Voc rio lOa - gigaohms 
tTurn-On Time - VAK" SOV,IF "30mA, RoK "'IOKO, RL = 2000 ton - 50 microseconds 
Coupled dv/dt, Input to Output (See Figure 13) 500 - volts/microsec. 
Input to Output Capacitance (Input to Output Voltage" o,r .. IMHz) - 2 picofarads 

.. 
tlndlcates JEOEC Registered Values. '" Covered under U .L. component recognition program, reference file ES1868 

~ VDE Approved to 0883/6.80 OllOb Certificate # 35025 

2~ ________________________________________________________________ __ 
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TYPICAL CHARACTERISTICS OF OUTPUT (SCR) 
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FIGURE 7. HOLDING CURRENT 
VS. TEMPERATURE 
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FIGURE 11. dv/dt VS_ TEMPERATURE 
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FIGURE 8. MAXIMUM TRANSIENT THERMAL 

IMPEDANCE 

10 

:~, 
\:\' 

o \\ \ , 
0 \\ \', 
0 

\1\ \ ' 
0 

!\\ \ " 
0 

\\ \ ~ ~~~~~~~~NTiMP 
0 

AMBIENT TEMP ~~ \ \ I', 
HALF-SINE WAVE ."' AVO 

\ \, >- " .. -10 
AMB TEMP ANODE LEAD TEMP 

DC CURRENT 112 SINE WAVE AVERAGE 

0.2 0.4 0.6 0.9 1.0 
ON STATE CURRENT - AMPERES 

FIGURE 10. ON-STATE CURRENT VS. 
MAXIMUM ALLOWABLE TEMPERATURE 

~ 
~ 
I 0 
z .0 

2 

I 
.8 
.6 .. 
.2 

I 
8 
6 

4 
~oo .0 

.0 

!o 2 

01 ~ o. 

~ 

JUNCTION TEMPERATURE· 25"C 

r-IJUJCTl~N ITE~PELT~R/ 101.e 

- INCREASES TO FORWARD \ BREAKOVER VOLTAGE 

10 20 '.0 
v r-ON-STATE IJOLTAGE - VOLTS 

FIGURE 12. ON-STATE 
CHARACTER ISTICS 

'.0 

208-______________________________________________________________________ ___ 



4N39,4N40 _____________________ Optoelectronic Specifications 

TYPICAL APPLICATIONS 

10A, T2 L COMPATIBLE, SOLID STATE RELAY 

Use of the !4N40 for high sensitivity, 2500V iso
lation capability, provides this highly reliable solid 
state relay design. This design is compatible with 
74, 74S and 74H series T2 L logic systems inputs 
and 220V AC loads up to lOA. 

25W LOGIC INDICATOR LAMP DRIVER 

The high surge capability and non-reactive input characteristics 
of the 4N40 allow it to directly couple, without buffers, T2 L 
and DTL logic to indicator and alarm devices, without danger 
of introducing noise and logic glitches. 

400V SYMMETRICAL TRANSISTOR COUPLER 

O.I,uF "CONTACT" 
ZZOVAC 

INDICATOR 
LAMP 

:Y4N40~ Use of the high voltage PNP portion of the 4N40 provides a 400V transistor 1-- ---- --1 
capable of conducting positive and negative signals with current transfer INPUT I :; IOUTPUT 

ratios of over 1%. This function is useful in remote instrumentation, high L __ ---- _J 

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 

v p = 800 Volts 
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