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The 6N138 and 6N139 series combine an AlGaAs 

infrared emitting diode as the emitter which is opti-

cally coupled to a silicon high speed photo darling-

ton transistor in a plastic DIP8 package with different 

lead forming options.A separate design between 

photodiode and darlington transistor reduces the 

base-collector capacitance of the input transistor which

improves the speed by several orders of magnitude 

over conventional phototransistor optocouplers.

1.Description 2.Features

High isolation 5000 VRMS

DC input with transistor output

Operating temperature range

 - 55 °C to 100 °C

REACH compliance

Halogen free (Optional)

MSL class 1

3.Applications

Low current line receivers

Current loop receivers

Out interface to CMOS-LSTTL-TTL

Pulse transformer replacement

Computer-peripheral interface

 Darlington High Speed Transistor Photo Coupler

UMW 6N138/6N139
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4.Pinning Information

5.Truth Table (Positive Logic)

DIP-8/SOP-8
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6.Absolute Maximum Ratings (TA=25°C unless otherwise specified)

Value UnitsParameter

INPUT

Forward Current

Peak Forward Current

Peak Transient Current

Reverse Voltage

Input Power Dissipation

OUTPUT

Supply Voltage

Output Voltage

Output Current

Emitter-Base Reverse Voltage

Output Power Dissipation

COMMON

Total Power Dissipation

Isolation Voltage

Operating Temperature

Storage Temperature

Soldering Temperature

Note 1. 50% duty, 1ms P.W

Note 2. ≤1μs P.W,300pps

Note 3. AC For 1 Minute, R.H. = 40 ~ 60%

Note 4. For 10 seconds

Symbol

IF

IFP

IF(trans)

VR

PI

VCC

VO

IO

VEBR

PO

Ptot

Viso

Topr

Tstg

Tsol

25

50

1

5

100

-0.5 ~ 18

-0.5 ~ 18

60

0.5

100

200

5000

-55 ~ 100

-55 ~ 150

260

mA

mA

A

V

mW

V

V

mA

V

mW

mW

Vrms

°C

°C

°C

Note

1

2

3

4
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Min

400

500

300

10^12

7.1Electrical Optical Characteristics

INPUT(at Ta=0 to 70°C , unless specified otherwise)

Forward Voltage

Reverse Current

Input Capacitance

OUTPUT(at Ta=0 to 70°C , unless specified otherwise)

High Level Supply Current

Low Level Supply Current

Logic High

Output Current

TRANSFER CHARACTERISTICS(at Ta=0 to 70°C , unless specified otherwise)

Current Transfer Ratio

Logic Low

Output

Voltage

Isolation Resistance

Floating Capacitance

IF=1.6mA

VR=5V

V=0, f=1MHz

IF=0mA, VO=Open, VCC=18V

IF=1.6mA, VO=Open, VCC=18V

IF=0.5mA, VO=0.4V, VCC=4.5V

IF=0.5mA, IO=2mA, VCC=4.5V

IF=1.6mA, IO=8mA, VCC=4.5V

IF=5mA, IO=15mA, VCC=4.5V

IF=12mA, IO=24mA, VCC=4.5V

IF=1.6mA, IO=4.8mA, VCC=4.5V

DC500V, 40 ~ 60% R.H.

V=0, f=1MHz

IF=0mA, VO=VCC=18V

IF=1.6mA, VO=0.4V, VCC=4.5V

Symbol Conditions Typ Max UnitsParameter

VF

IR

Cin

ICCH

ICCL

CTR

VOL

Riso

CIO

IOH

UMW 6N138

UMW 6N139

1.28

60

0.05

0.6

0.01

2500

2600

2600

0.04

0.07

0.11

0.15

0.05

10^14

0.3

1.7

10

10

1.5

100

250

0.4

0.4

0.4

0.4

0.4

1

V

μA

pF

μA

mA

μA

μA

%

V

Ω

pF

UMW 6N138

UMW 6N138

UMW 6N139

UMW 6N139
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Min

1000

1000

1000

1000

7.2Electrical Optical Characteristics

Common Mode

Transient Immunity at 

Logic High

(Fig.15)

Common Mode

Transient Immunity 

at Logic Low

(Fig.15)

SWITCHING CHARACTERISTICS(at Ta=0 to 70°C,VCC=5V, unless specified otherwise)

Propagation Delay 

Time to Logic Low

(Fig.13)

Propagation Delay 

Time to Logic High

(Fig.13)

IF=0.5mA, RL=4.7kΩ, TA=25°C

IF=0.5mA, RL=4.7kΩ

IF=12mA, RL=270Ω, TA=25°C

IF=12mA, RL=270Ω

IF=1.6mA, RL=2.2kΩ, TA=25°C

IF=1.6mA, RL=2.2kΩ

IF=0.5mA, RL=4.7kΩ, TA=25°C

IF=0.5mA, RL=4.7kΩ

IF=12mA, RL=270Ω, TA=25°C

IF=12mA, RL=270Ω

IF=1.6mA, RL=2.2kΩ, TA=25°C

IF=1.6mA, RL=2.2kΩ

IF=0mA, VCM=10Vpp

RL=2.2kΩ, TA=25°C

IF=1.6mA, VCM=10Vpp

RL=2.2kΩ, TA=25°C

Symbol Conditions Typ Max UnitsParameter

TPHL

TPLH

CMH

CML

UMW 6N139

UMW 6N138

5

0.2

1.4

22

2.1

10.7

25

30

1

2

10

15

60

90

7

10

35

50

μs

μs

V/μs

V/μs

UMW 6N139

UMW 6N138

UMW 6N139

UMW 6N138

UMW 6N139

UMW 6N138
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Figure 1: Forward Current vs. Forward Voltage Figure 2: Current Transfer Ratio vs. Forward Current

IF (mA)

TA (°C)

Figure 3: Normalized Current Transfer Ratio
vs. Ambient Temperature

RBE (KΩ)

Figure 4: Capacitance

VO (V)

Figure 5: Low Level Output Current
vs. Output Voltage

IF (mA)

Figure 6: Low Level Output Current
vs. Forward Current

8.1Typical characteristic



UTD Semiconductor Co.,Limited
Apr.2025 7 of 12

www.umw-ic.com UMW 6N138/6N139
 Darlington High Speed Transistor Photo Coupler

I O
H
 (n

A
)

TP
 (µ

s)

tr/
tf 

(µ
s)

TP
 (µ

s)

TP
 (µ

s)

N
or

m
al

iz
ed

 T
P

TA (°C)

Figure 7: High Level Output Current
vs. Ambient Temperature

Figure 8: Propagation Delay vs. Pulse Width

PW (ms)

RL (KΩ)

Figure 9: Rise and Fall Time
vs. Load Resistance

TA (°C)

Figure 10: Propagation Delay
vs. Ambient Temperature

IF (mA)

Figure 11: Propagation Delay
vs. Forward Current

RBE (MΩ)

Figure 12: Propagation Delay
vs. Base-Emitter Resistance

8.2Typical characteristic
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9.1Test Circuits

Fig.13 Test Circuits for TPHL, TPLH, tr, tf

Fig.14 Waveforms of TPHL, TPLH, tr, tf
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9.2Test Circuits

Fig.15 Test Circuits for Common Mode Transient Immunity

Fig.16 Waveforms of Common Mode Transient Immunity
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10.DIP-8/SOP-8 Package Outline Dimensions

B

c c c

θ2

B2

B1

b

θ

A3

D

F

H

E2

E1

E

D1

A1

A2

A2
θ1

θ

A

0.66

E2

3.55

3.45

F

10.5 (typ.) (typ.) (typ.)

10.1

H

12°

θ

9°

θ1

5°

θ2

DIMENSIONS (mm are the original dimensions)

Min
Max

6.55 0.2

(typ.)

9.71 0.25 1.6 1.62 3.45 2.54 7.65

7.95

7.65

6.65 9.78 (typ.) (typ.) (typ.)1.68 3.55 7.956.65

6.55

Symbol A A1 A2 A3 B B1 B2 b c D D1

4.15

4.35

E

Min
Max

0.75

(typ.)(typ.)

Symbol E1



UTD Semiconductor Co.,Limited
Apr.2025 11 of 12

www.umw-ic.com UMW 6N138/6N139
 Darlington High Speed Transistor Photo Coupler

yy: Year Code
ww: Week Code

UMW
6N138

yyww

11.Ordering information

Base QTY Delivery ModePackageOrder Code

UMW 6N138M

UMW 6N138S

UMW 6N139M

UMW 6N139S

DIP-8

SOP-8

DIP-8

SOP-8

2250

1000

2250

1000

Tube and box

Tape and reel

Tube and box

Tape and reel
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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.

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.

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.

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 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.

12.Disclaimer
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