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Optically Coupled Logic Gate

Types 6N137, OPI8137
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Features

o LSTTUTTL compatible

© Extremely high speed

* Low input current requirement
 High common mode rejection

© Guaranteed over temperature

© 3000 VDC isclation

o |.L. Recognized, File No. E58730

Description

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

The unigue design produces meximum DC and AC
circuit isolation between input and output while
providing LSTTU/TTL circuit compatibility. Isolator
parameters are guaranteed from 0°C to 70°C, so
that @ minimum input current of 5 mA will sink
an eight gate fan-out {13 mA} at the output with
5 volt V¢ applied to the detector. Isolation and
coupting are achieved with typical propagation
delays of 45 ns for the BN137 and 90 ns for the
0OPI8137. Tha 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)

S10rage TEMPBIAIUIE o .. e.uuneee vt intncrseeiraieeenrennaitea e ieanes -566°C to+126°C
Operating TEMPEIALUIE. . . ..\ v v esvs vt eeeaataeaeeeseeeerreeraseiranaansns 0°C to+70°C
Lead Solder Temperature {1/16 inch [1.6 mm] from case for 10 seconds) ....................o0e 260°C
Peak Farward Input Currrent { <1 msec durationl. . .......ooooveiiiiinnniiii i 40mA
Average Forward Input Current .. .......oooeiii v 20mA
Reverse INPULVOIAGE ., .. cvenevtiine ettt i e viin e e e e et 50V
Enable Input Voltaga {not to exceed Ve by more than 500 mVl . .......oooeieeiiiininn, 55V
Supply Voltage ~ Vg (1 minute maximum) ..o...ouvueninieiiii 7.0V
OUPUECUITBNE — 10 ... o eiee et e e 50 mA
QOutput Collector Powsr Dissipation. . ........oovviiiiiiniiieieii s 85 mwW
Output Votage —V0 .. .ot i e e .0V

* JEDEC Registered Data

Applications

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

Recommended Operating Conditions

[ Icc Symbol Parameter Min. [ Max. |Units
+ o2 =0 Vg Input Current, Low
@ \ @ L | Lavel Each Channel 0 | 260 | pA
VF = 2 Input Current, High . o
N mv" 'FH | Laval Each Channel - 83" 160 | mA
o= 1. VEH | High Level Enable Vahtage 20 | vge | V
n b Low Lavel Enable Voltage
Tnllth Tehle (Positive Logic} f.e . VEL | {gutput Highl 0 [o80| V
nput | Enable | Output $——OGND
i A L 6\,5 (s) Vee | Supply Veltags, Output 45 | 85 | V
n -
L H H Note: N Fan Qut {TTL Load) 8
H L H Y 4F bypass capeitar must ba - 0o Tl <
L L H connected bstwean pins 8 and 5. T Operating Temperature
Electrical Characteristics Over recommended temperature {Ta=0°C to 70°C), unlgss otherwise noted
Symbol Parameter Min, (Typ.*** Max. | Units Test Conditions Figure
lony™ | High Level Output Current 20 250 pA | Voe=55V, Vg=55V, =250 pA, VE=20V 6
vor* | Low Level Outout Valt 0.40 0,80 Voe=66V, F=5.0 mA, Vgy=20V 2,
0L | Low Lovel Qutput Vofage 4 Vot Isinkingl =130 ma 3
Iey | High Levst Enable Current -0.80 mA | Vpe=55V, Ve=20V
Igt* | Low Level Enable Cument -1.20 | -20 mA [ Vpe=58V, VE=050V
Iccy™ | High Level Supply Current 10 15.0 mA | Voe=86V, Ip=0, Vg=050V
lcol™ | Low Level Supply Cument 13.0 18.0 mA | Voo=556V, Ip=10.0 mA, Vg=050 V
lip* {input-Output Insulation Leakn?e Cument 1.00 uA c:’:ivgoggm‘%'g=45%' TA=26°C, t=50 sec
Rio [ !nput-Output Resistance 1012 Q | V=500V, y=26°C
Cig Input-Output Capacitance 0.60 pF f=1.00 MHz, Ty =25°C
VE* | lnput Forward Vohtage 1.50 1.75 v Ip=10.0 mA, Ta=26°C 5
BVR* | Input Reverse Braakdown Vohtage 50 v IR=10.0 pA, TA=256°C
CN Input Capacitance 60 pF VF=0, f=1.00 MHz
CTR | Current Transfer Ratio 700 % IF="5.0 mA, Ry =1000 4
Switching Specifications (Ty =25°C) Vee =5V
Propagation Delay Time to 6N137 * 45 75 n _ - —
LK | High Gutput Level 0PIB137 90 | 10 | ns |RL=%08, 0 =1600F [F=75mA 7.8
Propagation Delay Time to 6N137 = 45 75 ns = - =
PHL | 0w Output Lovel 0PIB137 % 150 ng | A=3600 Q=150 =75 mA 7.8
tr, tf | Output Rise-Fal Time (10-90%) 20, 30 I R =350Q, C =15.0 pf, Ir=7.6 mA
Propagation Delay Time of Ry ==3500, C| =15.0 pF, Ip=7.5 mA
EH | Erable fram Ve to Vi 0 ™| Vey=30V, VgL =080 V 10
Propagation Delay Time of Ry =350Q, C_ =160 pF, [f=7.5 mA
EHL | Engble from Vi, to Ve % ™ | Vgy=30V, Vg =050V 10
Common Mode Transient Vem=10.0 V, Ry =350, Vomin)=20 V,
MH | \mmunity st Logic High Output 50 VIS | 120 mA tsen Note 1) 12
Common Mode Transient - Vom=10.0 V, B =350Q, Vg|max =080 V,
OM Immunity at Logic Low Output 150 Vips Jg="5.0 mA {Ses Note 2) 12

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

Notes:

1. CMy Is the maximum aflowabla dv/dt on the leeding edge of a common mode pulse to aseure that the output wil not switch from high to low.
2. CMy is the maximum negative dv/dt alfowable on the treding edge of a common mode pulse to assure that the cutput wilk not switch fram low to high.

Optoelectronics Wisiun, TRW Electronic Components Group, 1216 W. Crosby Ad., Carroliton, TX 75008 (214} 323-2200, TLX 6716032 or 215848
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Operating Procedures and Definitions Figure 4, Optacoupler Collector Characteristics
Logic Convention. The 6N137 is defined in terms of positive logic.

100

Bypassing. A ceramic capacitor 1.01 to 0.1 uF) should be connected from VW,“‘{ U
pin 8 to pin 6 {Figure 9) ta stabilize the operation of the high gain [inear TA=25%C ,ﬁ’.n: —
amplifier. Failure to provide the bypassing may impair the switching g® - = ;, —
praperties. The total lead length between capacitor and coupler should not . Vg [~ N
exceed 20 mm. - POl RS
Polarities. All voltages are referenced to netwark ground {pin 5). Current 3 g 1/' s *
flowing toward a terminal is considerad positive. s /\ L | Aof b= imaSTEPS
Enable Input. No external pull-up required for a logic {1), i.e., can bs open E 4 A 5%d =1 -
circuit. 3 // AN .

; LY I

2 nly S ~

/ ek emas MAX OC RATING
not::ln.smd :haamlrfnlu —dlnnhf pulsed oplrlliu.n only.

Figure 2. Input-Output Characteristics ' 28 “ ') " 108
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Figure 7. Test Circuit for Tpyy and Tpyy (6N137 Only)
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Figure 8. Propagation Delay, tpHL and tpyy vs Pulse Input
Current, Igy
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Figure 9. Recommended Printed Circuit Board Layout
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TRW resarves 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. Response Delay Between TTL Gatas
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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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