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Application Note 951-1
Applications for Low-Input Current, High-Gain 
Optocouplers 
Introduction

Optically coupled isolators are useful in applications where large common mode signals are encountered. Some examples 
include line receivers, logic isolation, power lines, medical equipment, and telephone lines. This application note provides 
examples for the HCPL-0700/0701/0730/0731,6N138/9, and ACPL-K70A/K73A series high current transfer ratio (CTR) 
couplers in each of these areas.

The Broadcom® HCPL-0700/0701/0730/0731,6N138/9 series couplers contain a high-gain, high-speed photodetector that 
provides a minimum current transfer ratio (CTR) of 300% at input currents of 1.6 mA for the HCPL-0700/0730, 6N138, 
ACPL-K70A and 400% at 0.5 mA for the HCPL-0701/0731, 6N139, ACPL-K70A. HCPL-070A/073A, and the newly released 
ACPL-K70A/K73A provides a minimum CTR of 800% at lower input current of 0.04 mA.The HCPL-0700/0701, 6N138/9, 
ACPL-K70A are single-channel devices, while the HCPL-0730/0731, ACPL-K73A are two-channel equivalent devices. 
HCPL-07xx and ACL-K70A/K73A use the SO8 package and the Stretched SO8 package format, respectively. The excellent 
low-input current CTR enables these devices to be used in applications where low power consumption is required and those 
applications that do not provide sufficient input current for other couplers. Separate pin connections for the photodiode and 
output transistor permit high-speed operation and TTL-compatible output. An external resistor or capacitor at the base can 
be added to make a gain-bandwidth (gain speed tradeoff) or input current threshold adjustment. The base lead can also be 
used for feedback.
Broadcom pub-005361
February 13, 2020



Application Note 951-1 Application Note Applications for Low-Input Current, High-Gain Optocouplers
Gain/Speed Trade Off
 Obtain maximum speed at required gain

 Use the same device for multiple applications
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RS-232C Compatible Line Receiver
 2500V, 60-Hz common mode rejection

 Allows use of low-cost line

 Full 40-kB/s data rate for line lengths up to 5000 ft.

 Hysteresis for increased noise immunity

Low Power Interface
 Operation at IF ³ 0.5 mA

 10 kHz fMAX

 Low power consumption
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Line Receiver for Party Line
 One to eight receivers can be used with circuit shown

 Uses conventional IC line driver

 Total line length 1 ft to 300 ft

 Typical data rate: 180 kB/s (tPHL, tPLH = 3 s)

 Allows use of low-cost line

Telephone Ring Detector
 Discriminates between ring and dial signals

 Minimal line loading

 2500V insulation from the telephone line

 Small size

 Integrator included
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TTL-to-TTL Interface
 Direct input and output compatibility

 Adjustable data rate

 High fan-out

1 ft. to 5000 ft. Line Receiver
 Drive with standard TTL buffer gate

 2500V, 60-Hz common mode rejection

 Allows use of low-cost line

 40-kB/s data rate

 TTL-compatible output
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High Voltage Status Indicator
 Low power consumption

 TTL-compatible output

 High speed

 Use for power turn-on anticipation circuit, 117V line monitor or other high-voltage sensing

0.0.0.0.1  Medical Equipment Isolation

 Low power consumption

 2500V, 60-Hz isolation

 Digital or analog operation
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Conventional Darlington
 No bias supply required

 Base lead available for gain/bandwidth adjust

 Data rates of 2 kB/s
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