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Optically Coupled Logic Gate

Types 6N137, OPI8137
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Features

© LSTTUTTL compatible

© Extremely high speed

o Low input current requirement
 High common mode rejection

© (uaranteed over temperaturs

© 3000 VDC isolation

o U.L. Recognized, File No. E58730

Description

The 6N137 and OPIB137 optocoupler combine a
GaAsP photon emitting diode with a unique
integrated detector. Photans are collected in the
detector by a photodiode and amplified by 8 high
gain linear amplifier that drives a Schottky
clamped open collector output transistor. The
circuit is temperature, current and voltage
compensated,

The unigue design produces maximum DC and AC
circuit isolation between input and output while
providing LSTTU/TTL circuit compatibility. Isofator
parameters are guaranteed from 0°C to 70°C, so
that a minimum input current of 5 mA will sink
an eight gate fan-out {13 mA} at the output with
§ voit V¢ applied to the detector. Isolation and
coupling are achieved with typical propagation
delays of 45 ns for the BN137 and 80 ns for the
0PI8137. The enable input provides gating of the
detector with input sinking and sourcing require-
ments compatible with LSTTUTTL interfacing and
a typical propagation delay of 25 ns.

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

Storage TEMPEIAMUIE .. .oovvvveivirniicirernmreenneneeneadh.tiniiiine. -55°C to+126°C
Operating TEMPEIAMUIE. . ...\« vevvseneennnannneeee et s e e e ans e 0°C t0+70°C
Lead Solder Temperature {1/16 inch [1.6 mm] from case for 10.seconds] ......co0 . iateoonnns 260°C
Peak Forward Input Currrent { = 1 msec durationle. . . vovuninvnn s sineuic s 40mA
Average Forward Input CUITBNY . ... .. .ce . i oo i s ey 20 mA
Reverse Input Voltage .. .......... cceee o il i 50V
Enable Input Voltags (not to exceed Vg by more than 50 MV .o ool 65V
Supply Voltage - Vg [1-minuta maximuml . ... .. ..o vt e s 1.0V
LT ATy (e || B R PP 50 mA
Output Coflector Power DISSIPENION. .. .. ..oorre vt 85 mW
DUIPUEVORAEE V0 cit e e it e et et e et e 70V
* JEDEC Registered Data

Applu:atwns

The device is designed for use in high speed digital interfacing apphcauons where common mode signals
must-be rejected. Elimination of ground loops can be accomplished in system interfaces such as between
a computer and a paripheral memory, printer, controller, etc.
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Figure 1. Schematic
[l

Recommanded Operating Conditions

F fco Symbol Parameter Min. | Max. [Units
+o0—= A Input Current, Low
@ @ WL | Lavel Each Channel 0 |20 | pA
VE = -2 Input Current, High . o
I ovo P | Loval Each Channel o e L
o 1. VEH | High Level Enable Voltage 20 Vg | v
i i Low Level Enable Voltage
Truth Table (Positive Logic) f,e VEL {Output High! D |080| Vv
Input | Enable | Output $——0 GND
i m i Swe sl Veo | Supply Voltags, Output 45 [85 | v
n i,
L H H | N Fan Qut (TTL Load) 8
f L H Note: , o
A 01 to 0.1 uF bypass capecitor must : 9
L L H conngcted bstwean pins 8 and 5. T Opsrating Temperaturs 0 o t
Electrical Characteristics Over recommended temperature {TA=0°C to 70°C), unless otherwise noted
Symhol Parametar Min, (Typ.*** Max. | Units Test Conditions Figure
lon* | High Level Output Current 29 250 pA | Voo=55V,Vg=55V, =260 pA, VE=20V 6
0"} Low Lovel Quput Vohage 4 V' | oL tsiokingl = 12.0 mA -8
IEH High Levsl Enable Current -0.80 mA  jVpc=68V, Ve=20V
IfL* | Low Level Enable Cument -1.20 | -20 mA  [Vgg=568V, VE=050V
lccy™ | High Level Supply Current 70 16.0 mA [ Vge=56V, lp=0, V=080V
lcol™ [ Low Leval Supply Cument 130 18.0 mA | Vee=55V, Ip=10.0 mA, Vg=050V
lip* | input-Output Insulstion Leakage Cumant 1.00 Relative Humidity = 45%, Tp = 25°C, t=5.0 sec
U o tume #A | yp=a000 vor
Ao [!nput-Output Resistance 1012 Q | Vp=500V, Ta=25°C
Cig | Input-Output Capacitance 0.60 pF f=1.00 MHz, Ty =25°C
VF* | lnput Forward Voltage 1.50 1.76 v Ir=10.0 mA, Ta=25°C 5
BVR* | Input Reverse Braakdown Vohtage 50 v IR=10.0 p:A, T4=25°C
CN Input Capacitance 0 pF VF=0, f=1.00 MHz
CTR | Cument Transfar Ratio 700 % IF=5.0 mA, Ry =1000 4
Switching Specifications (Ty =25°C) Vee=5 V
Propagation Detay Time to 6N137 * 45 75 ns _ = _
LH | High Gutput Level 0PIB137 @ | 0 | g |PL=390D CL=1600F F=75mA 7.8
Propagation Delay Time to 6N137 # 45 75 ns = = =
PHL | {ow Outpot Level 0PIgI37 0 | 10 | ns |A=F0O=1800R =75 m L8
tr 4 | Output Rise-Fall Time (10-90%) 20, 30 ns | Ry =3500, C =15.0 pF, Ir=7.6 mA
Propagation Deley Time of Ry =350, C =15.0 pF, Ir=7.5 mA
H | Enable fram Ve to Ve 10 ™| Vey=30V, Ve =050 V 10
Propagation Dalay Time of Ry = 3509, C =15.0 pF, IF=75 mA
HL | Engble from Vg, to Ve % ™ | Vgy=30V, Vg =050 V 10
Common Mode Transient Vem =100 V, R =350, Voimin)=20 V,
M Immunity at Logic High Qutput 50 Vis IF=0 mA (Ses Note 1) 1
Common Mode Transient - VoM =100 V, R =350, Vg|max) =080V,
O {mmunity at Logic Low Output 160 Vips le=5.0 mA {Ses Nots 2) 12

* JEDEC Registerad Data. ** Parmits 20% CTR degradation. *** All typicals at Ty =25°C and Vg =5.0 V, unless otherwise notad.

Notes:

1. CMy s the maximum afowabla dv/dt on the leading edge of 8 common mode pulse to assure that the autput wil not switch from high to low.
2. CMy is the maximum negative dv/dt aiowsble on the traling edge of a common mode pulse to assure that the eutput wik not switch fram low to high.

Uptdelectronics Division, TAW Electranic Components Group, 1
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Operating Procedures and Definitions Figure 4. Optacoupler Collectar Characteristics
Logic Convention. The 6N137 is defined in terms of positive logic.

Bypassing. A ceramic capacitor .01 to 0.1 uF) should be connected fram o P N
pin 8 to pin 6 {Figure 9) tq stabilize the operation of the high gain linear TA=25°C P (P
amplifier. Failure to provide the bypassing may impair the switching e ,,:, :.‘_ -
properties. The total lead length between capacitor and coupler should not . Vel
exceed 20 mm. - Il N S
Polarities. All voitages are referenced to network ground {pin 5} Cumrent 3 g l/' " "
flowing toward a terminal is considered positive. § L~ L Aot e masTERS
Enable Input. No external pull-up required for a logic {1), i.e., can bs open ER A £Yd =
circuit. 8 // I
€ A vl
/ S es ol m e MAXDCRATING
lOl‘E:.Onshld :hmm‘rfnlu -dumef pulsad operation only.

Figure 2. Input-Output Characteristics L 28 “ Py " 108
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Figure 3. Output Voltage, Vg, vs Temperature and Fan-Out Ve ~ FORWARD VOLTAGE ~ V

050 - Figure 6. Output Current, lgy vs Temperature (IF=250 yA)
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Figure 7. Test Circuit for Tpyy and Tpyy (BN137 Only)
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Figure 8. Propagation Delay, tpyL and tpLy vs Pulse Input
Current, Igy
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Figure 9. Recommended Printed Circuit Board Layout
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TRW reserves the right to make changes at any time in order to improve design and to supply the best product possible.

Figure 10. Test Circuit for TELH and TEHL
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Figure 11. Responsa Delay Between TTL Gates
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Figure.12. Test Circuit for Transient Immunity and Typical
Waveforms
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Plastic color may vary.
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