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1.Description

The UMW 6N135/6N136 optocoupler consists of
an 850nm AlGaAs LED optically coupled to a high
speed photodetector transistor. A separate conne-
ction for the bias of the photodiode improves the
speed by several orders of magnitude over conve-

ntional phototransistor optocouplers by reducing

the base-collector capacitance of the input transistor.

The devices are packaged in an 8-pin DIP package

and available in wide-lead spacing (M-type) and

SMD option.

3.Applications

® Qutput interface to CMOS-LSTTL-TTL
= Telecommunication equipment

= Power transistor isolation in motor drives

4.Pinning information

Truth Table (Positive Logic)

LED Vo
ON LOW
OFF HIGH

UMW 6N135,6N136

Single Channel, High Speed 1MBit/s Transistor Optocouplers

2.Features

= Open-Collector Output
= TTL Compatible

High bit rate: 1 MBit/s

Superior CMR-10 kV/us

CTR guaranteed: 0-70°C

RoHS compliant

= Replacement for low speed phototransistor
photo couplers

= Home applian WXW
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5.Absolute Maximum Ratings (T,=25°C unless otherwise specified)

Parameter Symbol Value Units

Storage temperature Tste -55to +125 °C
Operating temperature Torr -55 to +100 °C
Lead solder temperature TsoL 260 for 10 sec °C
Emitter

DC/Average forward input current (Note 1) I (avg) 25 mA
Peak forward input current (50% duty cycle, 1 ms p.w.) (Note 2) It oK) 50 mA
Peak transient input current (£1us p.w., 300 pps) e trans) 1

Reverse input voltage Vr 5

Input power dissipation (Note 3) Poi) 100 mW
Detector

Average output current logavg) 8 mA
Peak output current Lok 16 mA
Emitter-base reverse voltage Vegr 5 \%
Supply voltage Vee -0.5t0 30

Output voltage Vo -0.5t0 20

Base current g 5 mA
Output power dissipation (Note 4) PD, 100 mwW
Notes:

1. Derate linearly above 70°Cfree -air temperature at a rate of 0.8mA/°C.
2. Derate linearly above 70°Cfree -air temperature at a rate of 1.6 mA/°C.
3. Derate linearly above 70°Cfree -air temperature at a rate of 0.9mW/°C.

4. Derate linearly above 70°Cfree -air temperature at a rate of 2.0mW/°C.
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6.Electrical characteristics

Single Channel, High Speed 1MBit/s Transistor Optocouplers

Parameter Symbol Conditions Min | Typ | Max (Units
Emitter
[(=16mA, T,=25°C 145 | 1.7 \Y
Input forward voltage Ve
[=16mA 1.8 \Y
Input reverse breakdown voltage BVr Ir==10pA 5 \%
Temperature coefficient of forward voltage (AVE/AT,) | II=16mA -1.6 mV/°C
Detector
|F=0mA, V0=VCC=5.5V
0.001| 0.5
Ta=25°C
Logic high output current lon Ir==0mA, Vo=Vcc=15V MA
0.005| 1
Ta=25°C
[=0mA, Vo=Vcc=15V 50
[==16mA, V,=0pen
Logic low supply current lccL 120 | 200 | pA
VCC=1 5V
I-=0mA, Vo=0Open
1 MA
VCC:1 5V, TA:25°C
Logic high supply current lcon
I-=0mA, Vo=0Open
2 MA
Vcc=1 5V
Coupled
IF=1 GmA, VCC=4-5V
7 18 50
Vo=0.4V, T,=25°C
6N135
[(=16mMA, Vc=4.5V
5 19
Vo=0.5V
Current transfer ratio (Note 1) Crr %
[(=16mA, V¢c=4.5V
19 24 50
V5=0.4V, Tp=25°C
6N136
IF=1 GmA, VCC=4-5V
15 25
Vo=0.5V
U M W ® UTD Semiconductor Co.,Limited
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Logic low output
voltage output

voltage

6N135

6N136

VOL

[r=16mA, Vc=4.5V
l0=1.1mA, TA=25°C

0.18

0.4

IF=1 GmA, VCC=4-5V
[0=0.8mA

0.5

[=16mA, Vcc=4.5V
[0=8mA, T,=25°C

0.1

0.4

[r=16mA, Vc=4.5V
[0=2.4mA

0.1

0.5

Switching (Vcc=5V)

Propagation delay

time to logic low

6N135

6N136

Ten

TA=25°C, (R.=4.1kQ,
I[-=16mA) (Note 2)

0.45

1.5

(R.=4.1kQ, [;=16mA)
(Note 3)

TA=25°C, (Ri=1.9kQ,
I-=16mA) (Note 2)

0.2

0.8

(R.=1.9kQ, [;=16mA)
(Note 3)

us

Propagation delay

time to logic high

6N135

6N 136

Thun

Ta=25°C, (R.=4.1kQ,
I==16mA) (Note 2)

0.5

1.5

(R=4.1kQ, [;=16mA)
(Note 3)

TA=25°C, (R.=4.1kQ,
I[-=16mA) (Note 2)

0.6

0.8

(R.=4.1kQ, [;=16mA)
(Note 3)

us
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[e=0mA, Vcu=10Vpp

6N135 R.=4.1kQ) (Note 4) 10000

Common mode T,225°C

transient immunity [CM| 1.=0mA. Veu=10V
F= » Vem= P-P

atlogic high 6N136 R.=1.9kQ) (Note 4) 10000
Ta=25°C
V/us
[r=16mA, Von=10Vpp
6N135 R.=4.1kQ) (Note 4) 10000
Common mode T.225°C
transient immunity |CM.| 1.=0MA., Voy=10Ven
atlogic low 6N136 R.=1.9kQ) (Note 4) 10000
Ta=25°C
Isolation
Relative humidity=45%
Input-output insulation leakage current lo Ta=25°C, t=5s 1 MA

V1.0=3000Vpc (Note 5)

RH<50%, TA=25°C
Withstand insulation test voltage Viso 5000 Vrus
(Noteb) t=1min.

Resistance (input to output) R.o (Note 5) V,.0=500Vp¢ 1012 Q
Capacitance (input to output) Cio (Note 5) f=1MHz 0.6 pF
DC Current gain Hee 10=83mA, V=5V 150

Notes:

1. Current Transfer Ratio is defined as a ratio of output collector current, lo, to the forward LED input current, I¢, times 100%.

2. The 4.1 kQ load represents 1 LSTTL unit load of 0.36 mA and 6.1kQ pull-upresistor.

3. The 1.9 kQ load represents 1 TTL unit load of 1.6 mA and 5.6 kQ pull-up resistor.

4. Common mode transient immunity in logic high level is the maximum tolerable (positive) dVcm/dt on the leading edge of the
common mode pulse signal Vcu, to assure that the output will remain in a logic high state (i.e., Vo>2.0 V). Common mode
transient immunity in logic low level is the maximum tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse
signal, Vcw, to assure that the output will remain in a logic low state (i.e., Vo<0.8 V).

5. Device is considered a two terminal device: Pins 1, 2, 3 and 4 are shorted together and Pins 5, 6, 7 and 8 areshorted together.

l ' M W® UTD Semiconductor Co.,Limited
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7.Test Circuits
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8.Typical characteristic
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Figure 1: Normalized CTR vs.Forward Current Figure 2: Nomalized CTR vs.Temperature
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Figure 3: Output Current vs.Output Voltage Figure 4: Logic High Output Current vs.Temperature
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9.DIP-8/SOP-8 Package Outline Dimensions

—
\ ‘ - ‘ \ \ \
; ‘ | 1
= | x oSt
i | /F j\ | | a2 \. o
[ [
L — — — 4
- * |
| |
\
NS
“ r — — — "
] \
\ 1 [
L - — — 4
RIEI=/
~
| |
DIMENSIONS (mm are the original dimensions)
Symbol A A1 A2 | A3 B B1 B2 b c D D1 E
Min 765 | 655 | 0.2 [ 971 | 0.25 1.6 1.62 | 3.45 | 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 ) 01 02

Min 0.75 | 0.66 | 3.45 | 10.1 12° 9° 5°
Max (typ.) | (typ.) | 3.55 | 10.5 | (typ.) | (typ.) | (typ.)
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10.0rdering Information

[1 [1 [] []

Single Channel, High Speed 1MBit/s Transistor Optocouplers

o

UMW
6N136
yyww

HREREEE

yy: Year Code
ww: Week Code

Order Code Marking Package Base QTY Delivery Mode
UMW 6N135M 6N135 DIP-8 2250 Tube and box
UMW 6N135S 6N135 SOP-8 1000 Tape and reel
UMW 6N136M 6N136 DIP-8 2250 Tube and box
UMW 6N136S 6N136 SOP-8 1000 Tape and reel
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11.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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