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1.Description

The UMW 6N137 optocoupler consists of a 850

nm AlGaAS LED, optically coupled to a very high
speed integrallted photo-detector logic gate with
astrobable output. This output features an open
collector, thereby permitting wired OR outputs. The
coupled parameters are guaranteed over the temp-
erature range of -40°C to +85°C. A maximum input
signal of 5mA will provide a minimum output sink
current of 13mA (fan out of 8).An internal noise shield
provides superior common mode rejection of typically
10kV/us. The UMW 6N137 has a minimum CMR of
5kV/us.

3.Applications

Ground loop elimination

LSTTL to TTL, LSTTL or 5-volt CMOS

= Line receiver, data transmission

Data multiplexing

UMW 6N137

High Speed 10MBit/s Logic Gate Optocouplers

2.Features

= Very high speed - 10 MBit/s

Superior CMR - 10 kV/us

Double working voltage-480V

Fan-out of 8 over -40°C to +85°C

Logic gate output

Strobable output

Wired OR-open collector

UL approved: UL1577, file No. E492440

= Switching power supplies
» Pulse transformer replacement

- Computer-peripheral interface
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4.Pinning Information

N/C 1
a2
Ve
-
NC [4
DIP-8/SOP-8
5.Truth Table (Positive Logic)
Input Enable Output
H H L
L H H
H L H
L L H
H NC L
L NC H
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6.Absolute Maximum Ratings (T,=25°C unless otherwise specified)

Parameter Symbol Value Units
Storage Temperature Tste -55to +125 °C
Operating Torr -40 to +85 °C
Lead Solder Temperature (for wave soldering only) TsoL 260 for10sec | °C
EMITTER
DC/Average Forward Input Current I 50 mA
Enable Input Voltage Not to Exceed V¢c by more than 500mV Ve 55
Reverse Input Voltage Vr 5
Power Dissipation P, 100 mwW
DETECTOR
Supply Voltage Vee 7 \Y
Output Current lo 50 mA
Output Voltage Vo 7 \%
Collector Output Po 85 mW

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be operable above the recommen-
ded operating conditions and stressing the parts to these levels is not recommended. In addition, extended exposure to stresses above the

recommended operating conditions may affect device reliability. The absolute maximum ratings are stress ratings only
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7.Recommended Operating Conditions

Parameter Symbol Min Max Units
Input Current, Low Level = 0 250 MA
Input Current, High Level len *6.3 15 mA
Supply Voltage, Output Vee 4.5 5.5 \Y
Enable Voltage, Low Level Ve 0 0.8
Enable Voltage, High Level Veu 2 Vee
Low Level Supply Current Ta -40 85 °C
Fan Out (TTL load) N 8

Note: *6.3mA is a guard banded value which allows for at least 20% CTR degradation. Initial input current threshold value is 5.0mA or less.

UTD Semiconductor Co.,Limited l l M W®
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8.Individual Component Characteristics

Parameter Symbol Conditions Min | Typ | Max (Units

EMITTER
[r=10mA 1.8
Input Forward Voltage Ve
Ta=25°C 14 (175 V

Input Reverse Breakdown Voltage Bvr Ir==10pA 5
Input Capacitance Ci V=0, f=1MHz 60 pF
Input Diode Temperature Coefficient AVEATA | 1i=10mA -1.4 mV/°C
DETECTOR
High Level Supply Current lech Vee=5.5Y, Ii=0mA, Ve=0.5V 7 10 mA
Low Level Supply Current lcoL Vec=5.5V, [;=10mA 9 13 | mA
Low Level Enable Current lec Vee=5.5Y, Ve=0.5V -0.8 | -1.6 | mA
High Level Enable Current len Vce=5.5V, V=2V -06 | -1.6 | mA
High Level Enable Voltage Ven Vee=5.5Y, Ir=10mA 2
Low Level Enable Voltage Ve Vee=5.5V, [;=10mA ® 0.8

l ' M W® UTD Semiconductor Co.,Limited
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9.Switching Characteristics

(Ta=-40°C to +85°C, Vc=5V, [r=7.5mA unless otherwise specified)

Parameter Symbol Conditions Min | Typ | Max (Units
Propagation Delay Time to R, =350Q TA=25°C 20 45 75 ns
Teun
Output HIGH Level C.=15pF “(Fig. 12) 100 | ns
Propagation Delay Time to Ta=25°C ® 25 45 75 ns
Tene
Output LOW Level R.=350Q), C,=15pF (Fig.12) 100 | ns
Pulse Width Distortion | Ten-Teun| | Ri=350Q, C,=15pF (Fig.12) 3 35 ns
Output Rise Time (10-90%) t; R.=350Q, C =15pF © (Fig.12) 50 ns
Output Rise Time (90-10%) t R.=350Q, C =15pF @ (Fig.12) 12 ns
Enable Propagation Delay I.=7.5mA, Vg4=3.5V, R =350Q
teuy 20 ns
Time to Output HIGH Leve C,=15pF ® (Fig. 13)
Enable Propagation Delay I==7.5mA, Vg4=3.5V, R .=350Q
tenL 20 ns
Time to Output LOW Level C.=15pF @ (Fig. 13)
Ta=25°C, |Vcu|=50V
Common Mode Transient
ICMy| | (Peak), I.=0mA, Vou in)=2V 5000 {10000 V/us
Immunity (at Output HIGH Level)
R.=350Q 9 (Fig. 14)
R.=350Q, [=7.5mA
Common Mode Transient
ICM.| | VoL max)=0.8V 5000 [10000 V/us
Immunity (at Output LOW Level)
TA=25°CU")(Fig. 14)
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10.Transfer Characteristics

(Ta=-40°C to +85°C, unless otherwise specified)

Parameter Symbol Conditions Min | Typ | Max (Units

VCC=5-5V, Vo=55v
HGH Level Output Current lon 100 | pA

[=250pA, Ve=2.0V @

VCC:5-5V, Vo:5mA
LOW Level Output Current VoL 0.35| 0.6 \Y

Ve=2V, lg:=13mA @

VCC=5-5V, VO=06V
Input Threshold Current ler 3 5 mA

VE=2V, |o|_=1 3mA

l ' M W® UTD Semiconductor Co.,Limited
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11.Isolation Characteristics

(TA=-40°C to +85°C, unless otherwise specified)

Parameter Symbol Conditions Min | Typ | Max (Units
Input-Output Insulation Relative humidity = 45%, T,=25°C
lo 10* | pA
Leakage Current t=5s,V,.0=3000 VDC 2
RH<50%, TA=25°C
Withstand Insulation Test Voltage Viso
I|_o$2UA, t =1min (12) 2500 VRMS
Resistance (Input to Output) Rio V.o=500V (12) 10 12 Q
Capacitance (Input to Output) Cio f=1MHz (12 0.6 pF

All Typicalsat Vcc= 5V, * TA = 25°C

* Note:

1. The Vcc supply to each optoisolator must be bypassed by a 0.1uF capacitor or larger. This can be either a ceramic or solid tantalum capacitor
with good high frequency characteristic and should be connected as close as possible to the package Vcc and GND pins of each device.

2. One channel.

3. Enable Input — No pull up resistor required as the device has an internal pull up resistor.

4 tp .y — Propagation delay is measured from the 3.75mA level on the HIGH to LOW transition of the input current pulse to the 1.5V level on the
LOW to HIGH transition of the output voltage pulse.

5.ten. — Propagation delay is measured from the 3.75mA level on the LOW to HIGH transition of the input current pulse to the 1.5 V level on the
HIGH to LOW transition of the output voltage pulse.

6. t. — Rise time is measured from the 90% to the 10% levels on the LOW to HIGH transition of the output pulse.

7. t— Fall time is measured from the 10% to the 90% levels on the HIGH to LOW transition of the output pulse.

8.tecy — Enable input propagation delay is measured from the 1.5V level on the HIGH to LOW transition of the input voltage pulse to the 1.5V
level on the LOW to HIGH transition of the output voltage pulse.

9.ten. — Enable input propagation delay is measured from the 1.5V level on the LOW to HIGH transition of the input voltage pulse to the 1.5V
level on the HIGH to LOW transition of the output voltage pulse.

10.CMy — The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the HIGH state (i.e., Vour> 2.0V).
Measured in volts per microsecond (V/us).

11.CM_. — The maximum tolerable rate of rise of the common mode voltage to ensure the output will remain in the LOW output state (i.e., Vour<
0.8V). Measured in volts per microsecond (V/us).

12. Device considered a two-terminal device: Pins 1, 2, 3 and 4 shorted together, and Pins 5, 6, 7 and 8 shortedtogether

UTD Semiconductor Co.,Limited l l M W®
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12.1Typical characteristic
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Figure 1: Low Level Output Voltage vs. Figure 2: Input Diode Forward Voltagevs.
Ambient Temperature Forward Current
<
120 £ =
Lol Vez =5V [0) lp=15mA
[2] |.F
£ 100 - =
> RL=4k2 (Tp) =
© o
FoR: >
e 5
& g
= 60 =1
g A=tk (Mo (@]
8 40 = ] 30
o | + > | Conditions: |
a R 9 [ Voe=5V
s 20 \ L BN iz z = ! ! E! ]
= \ Et:lﬁi (Tenu! o
o YR =3500 (Ta)| Ry =350ka | _lh " | | |
5 7 a 11 13 15 _6 40 -20 0 20 40 60 80
lr, Forward Current(mA) Ta, Ambient Temperature (°C)

Figure 4: Low Level Output Currentvs.

Figure 3: Switching Time vs. Forward Current )
Ambient Temperature
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Figure 5: Input Threshold Currentvs.

, Figure 6: Output Voltage vs. Input Forward Current
Ambient Temperature
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12.2Typical characteristic

High Speed 10MBit/s Logic Gate Optocouplers

»
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Figure 7: Pulse Width Distortion vs.Temperature

Figure 8: Rise and FallTime vs.Temperature
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Figure 9: Enable Propagation Delay vs.Temperature Figure 10: Switching Time vs.Temperature
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Figure 5: High Level Output Currentvs.Temperature
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13.1Test Circuits
Pulse
Generator
tr=5ns
Zo=500 L5V
1 Veo | 8
2] (7] 4w >
O = R
— — bypass % t
4
— =] \ ] | output
I'ul;g:Itor: i i i (Vo)
(1) | | i CL
47 § 4 GND| 5 ¢
Fig. 12 Test Circuit and Waveforms for tp; . tpy t, and t
Pulse
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+5V
— Vee
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=12 T3+ 3%
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Output
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T [ ik €
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Fig. 13 Test Circuit tgy and tg 4
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13.2Test Circuits (Continued)

Vee
8 o +5V
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i Output
1 "
' 6 [ (Vo)
4 15
GND
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Fig. 14 Test Circuit Common Mode Transient Immunity

CML
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14.DIP-8/SOP-8 Package Outline Dimensions

[A]
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L - — — 4
REI=/
~
| |
DIMENSIONS (mm are the original dimensions)
Symbol A A1 A2 A3 B B1 B2 b c D D1 E
Min 765 | 655 | 0.2 [ 9.71 | 0.25 1.6 1.62 | 345 | 254 | 655 | 7.65 | 4.15
Max 7.95 | 6.65 | (typ.) | 9.78 | (typ.) | (typ.) | 1.68 | 3.55 | (typ.) | 6.65 | 7.95 | 4.35
Symbol E1 E2 F H 0 01 02
Min 0.75 | 0.66 | 3.45 | 101 12° 9° 5°
Max (typ.) | (typ.) | 3.55 | 10.5 | (typ.) | (typ.) | (typ.)

High Speed 10MBit/s Logic Gate Optocouplers
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15.0rdering information

[1 [1 ][]

High Speed 10MBit/s Logic Gate Optocouplers

o

UMW
6N137
yyww

HREREEE

yy: Year Code

ww: Week Code

Order Code Marking Package Base QTY Delivery Mode
UMW 6N137M 6N137 DIP-8 2250 Tube and box
UMW 6N137S 6N137 SOP-8 1000 Tape and reel
UTD Semiconductor Co.,Limited U M W®
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16.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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