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High Gain Optocouplers

Types 6N138, 6N139
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Features

o High CTR

® Low drive current required

© TTL compatible

* 3000 V isolation

* High output current

® High common mode rejection

¢ U.L. Recognized, file No. £58730

Description

GaAsP emitters are coupled with high gain
integrated photodetectors to provide goad
sensitivity at low input currents. A photodiode

, Urives two transistor stages to provide good speed
performance with an open callector output capable
of interface to TTL. Alternatively, the two
collectors can be externally connected for
darfington operation.

The 6N139 is suitable for CMOS or LTTL
applications with a 400% minimum CTR at 0.5 mA
input drive.

The 6N138 is for use in TTL applications with a
minimum CTR of 300% at 1.6 mA input. This
allows TTL in and TTL out when used with a

2.2 k2 pult-up resistor.

Absolute Maximum Ratings” (No derating required up to 70°C)

Storage TEMPEIBIIE ... ........eeeeteetiiiteneerereeaaeanraannanes -55°C to+125°C
Operating TBMPEralUIB. .. .o eveet ettt eer e et et eateeeeaeeaeeeeareeareeeeaern, 0°C to+70°C
Lead Soldering Temperature (1/16 inch [1.6 mm] from case for 10 seconds} ..................... 260°C
AVerage INPUt CUITENt — [F . ..o\ ettt et ettt et e et ee et e ee et ea e aaeas 20 mAlh
Peak Input Currrent - I {50% duty cycle, 1 mspulsewidth) . ............viiinii it 40 mA
Peak Transient Input Current - I { =< 1 us pulse width, 300pps) ...............oooiiiii.L... 1.00A
Reverse Input Valtage = VR .. ....vvuunniteiniiiiiiiei i ciieenes et DOV
Input Power DISSIPAUON . ...\ o overeeneenneene e e ceaneaneennes T 36 mwi2
OUIPUL CUMBAT ~ 10+ o+ e e et vttt et et et et e et e 60 mAR)
Emitter-Base Reverse VOHAge .........ovviirriiiii ittt iiiii e inns ...050V
Suppty and Output Valtage - V¢e, Vo
............................................................. -050 Vw70V
EN139 ............................................................ -050Vto 180V
Output Power DiSSipation . .. ... oveieeeie i s e e 100 mvi4l
* JEDEC Registered Data
Notes:

{1) Derate finearly above 50°C free-air temperature at a rate of 0.4 mA/ °C.
{2) Derate finearly above S0°C free-air tamperature at a rate of 0.7 mW/°C.
{3) Derate §inearly above 25°C free-air temparature at a rate of 0.7 mA/°C.
{4} Derate Enearly above 26°C free-air temperature st a rate of 2.0 mW/°C.

Caution: This component s susceptible to damage fram electrostatic discharge. Normat static prevention procaduras should be
used in handfing.
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Electrical Characteristics Over recommended temperature {Ta=0°C to 70°C}, unless otherwise noted

Symbol Parameter Device | Min. |Typ."* | Max. | Units Test Conditions Figure
400 800 IF=050 mA, Vg=040 V, Vgp =45V
6N138 % ! !
| e | cument Transter Rati 50 | 900 I =150 mA, Vg=040 V, Vgc =45V ]
N138 | 300 600 % |lp=180 mA, Vg=040V, Vgg=45V
0100 | o040 =180 mA, lg=6.4 mA, Voe =45V
. 6N139 0.100 040 v IF=5.0 mA, Ig=16.0 mA, Veg=45V
VoL | Logic Low Output Voitage 0.20 040 IF=120 mA, lg=24 mA, Vgc=45V
EN138 0.000 | 040 vV {Ip=180 mA, Ig=48 mA Vgp=45V
6N139 0.050 100 Ip=0 mA, Vg=Vec=180V
loy* |logic High Output Corrent il A o=
6N138 0100 | 250 sk |E=0mA Vo=Vge=70V
lccL | Logic Low Supply Current 0.20 mA | [p=1.60 mA, Vg=0pen, Vgc=50V
IccH | Logie High Supply Current 10.0 nA IF=0 mA, Vg=0pen, Vog =50V
Vg*  |Input Forward Voltage 1.40 1.70 v IF=1.60 mA, T4 =25°C . 4
BVR* |Input Reverse Breakdown Voftage 5.0 v [g=100 pA, TA=25°C
i\ Temperature Coefficient of
—A“ﬁF‘ Forward Vohage -1.80 mV/°C | lp=1.60 mA
Ciy  |input Capacitance 60 pF 1 f=1.00 MHz, VF=0
Input-Output Insutation 45% Relative Humidity, Ty =25°C
Io* ity, TA
10" | Loakage Cument 100 A 150, Vg =3000 VOC
Rig  |input-Output Resistance 1012 Q V|p =500 vDC
Cio Input-Output Capacitance 0.60 oF f=1.00MHz
Switching Specifications {Tp =25°C}
5.0 2% =050 mA, R =4.7 kQ
6N139 ps = =
tPHL* | Propagation Delay Time 0.20 1.00 IF=:12.0 mA, Ry=270 @ 7
6N138 100 | 100 us | lF=150mA R =22kQ
50 &0 I =050 mA, R =47 k2
§N139 #s = =
PIH* | Propagation Delay Time 1.00 10 IF=120 mA, RL=270Q 7
6N138 42 % ws | Ip=160 mA, R =22k
Common Mode Transiant Immunity =0 mA, Ry =22 k@2, Agc =0
CMH | ot Logic High Level Output 500 Vs | Vo) =100 Vi (560 Nota 51 10
Common Mode Transient Immunity B Ip=1.60 mA, Ry =22 kQ, Rgp =0
CML | at Logic Low Level Output 500 VIes | (gl =10.0 Vi (560 Noto 6 10
* JEDEC Registered Data. ** AX typicals at Ta=25°C and Vg =5 V, unless otherwise noted.

Notes:
5. CMy is the maximum allowable dv/dt an the leading edge of @ comman mode pulse to assure that the output will not switch from high to low.
6. CM is the maximum negative dv/dt elowabls on the trading edga of a common mode pulse to assure that the output will not switch from low to high.
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Figure 1.  6N138 DC Transfar Characteristics
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Figure 3. Current Transfer Ratio vs
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Figure 5. 6N139 Output Current vs
Input Diode Forward Current
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Figure 2. 6N138 DC Transfer Characteristics
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Figure 7. Propagation Delay vs Figure 8. Kon Saturated Rise and Fall Time
Temperature vs Load Resistance
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Figure 9. Switching Time Test Circuit Figure 10. Test Circuit for Transient Immunity

and Typical Waveforms
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*JEDEC Registered Data. SWITCHAT B: Ip =140 mA
TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible. Plastic color may vary.
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