
Applications for Low Input

Current, High Gain Optocouplers

Application Note 951-1

Introduction
Optically coupled isolators are
useful in applications where large
common mode signals are en-
countered. Examples are: line
receivers, logic isolation, power
lines, medical equipment and
telephone lines. This application
note has at least one example
in each of these areas for the
6N138/9 series high CTR couplers.
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REMOVE RA AND RB FOR NO HYSTERESIS

*ANTIPARALLEL DIODE IS NEEDED ONLY IF REVERSE LINE VOLTAGE EXCEEDS 15V
(TO PREVENT HIGH REVERSE VOLTAGE FROM CAUSING POWER DISSIPATION IN 
EXCESS OF INPUT DIODE MAXIMUM RATING).
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Agilent’s 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 6N138 and 400% at
0.5 mA for the 6N139. The excel-
lent 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 compat-
ible output. A base access termi-
nal allows a gain bandwidth
adjustment to be made.

RS-232C Compatible Line

Receiver

• 2500 V 60 Hz Common Mode
Rejection

• Allows use of Low Cost Line
• Full 40 kBs Data Rate for Line

Lengths up to 5000 ft.
• Hysteresis for Increased Noise

Immunity
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Low Power Interface

• Operation at IF ≥ 0.5 mA
• 10 kHz fMAX
• Low Power Consumption
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fMAX = 10 kHz

fMAX IS THE FREQUENCY AT WHICH A 50% DUTY FACTOR AT THE INPUT IS
DEGENERATED TO 10% OR 90% DUTY FACTOR AT THE OUTPUT.
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Line Receiver for Party Line

• 1 - 8 Receivers can be used with
circuit shown

• Uses conventional IC Line Driver
• Total Line Length 1 - 300 ft.

• Typical Data Rate: 180 kBs
(tPHL, tPLH = 3 µsec)

• Allows use of Low Cost Line
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OUTPUT GROUNDS MAY ALL
BE ELECTRICALLY SEPARATED

ISOLATOR LOADS MAY BE DISTRIBUTED
RANDOMLY ALONG THE LENGTH OF THE
LINE, OR ALL MAY BE LUMPED AT THE
END. IF FOR 1 AND 8 ISOLATOR LOADS
WOULD BE 2.7 AND 1.8 mA RESPECTIVELY. 560 Ω

2.2 KΩ
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PROPAGATION DELAY: tPHL, tPLH = 0.5 TO 5 µs

Telephone Ring Detector

• Discriminates between Ring and
Dial Signals

• Minimal Line Loading
• 2500 V Insulation from

Telephone Line
• Small Size
• Integrator Included
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TTL to TTL Interface

• Direct Input and Output Com-
patibility

• Adjustable Data Rate
• High Fan-Out

Gain/Speed Trade Off

• Obtain Maximum Speed at
Required Gain

• Single Resistor Required
• Use same device for Multiple

Applications

UP TO 5,000 FEET
22 GA TWISTED PAIR
(DEARBORN 862205)
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PROPAGATION DELAY: WITHOUT CX, DX, tPLH = 2 TO 5 µs; tPHL = 25 µs

WITH DX, CX, ≥ 0.002 µF, tPLH = 2 µs; tPHL = 7 µs
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fMAX IS THE FREQUENCY AT WHICH A 50% DUTY FACTOR AT THE INPUT IS
DEGENERATED TO 10% OR 90% DUTY FACTOR AT THE OUTPUT.
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RL (Ω) RIN (Ω) IF (mA) fMAX (kHz)

2200 1800 1.7 40

270 390 8 125

100 180 17 250

FOR HIGHER FANOUT WITH COMPARABLE
DATA RATES USE SMALLER VALUES OF RIN

5 V – VF – VOL (7404)
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fMAX IS THE FREQUENCY AT WHICH A 50% DUTY FACTOR AT THE INPUT IS
DEGENERATED TO 10% OR 90% DUTY FACTOR AT THE OUTPUT.

IF = 17 mAI/fMAX

VIN

1/16 7404

RL

IL

RX (Ω) RL (Ω) IL (mA) fMAX (kHz)

NONE 100 46 250

820 1000 4.6 650

RX

1 - 5000 ft. Line Receiver

• Drive with Standard TTL Buffer
Gate

• 2500 V 60 Hz Common Mode
Rejection

• Allows use of Low Cost Line
• 40 kBs 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, 117 V Line Monitor
or Other High Voltage
Sensing

Medical Equipment Isolation

• Low Power Consumption
• 2500 V 60 Hz Isolation
• Digital or Analog Operation
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IF ≥ 0.5 mA

BATTERY
POWERED

EQUIPMENT

Conventional Darlington

• No Bias Supply Required
• Base Lead available for Gain/

Bandwidth Adjust
• Data Rates of 2 kBs 1
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24 47 KΩ 11

48 100 KΩ 22

117 220 KΩ 62

230 470 KΩ 113

V(VDC OR VRMS) RS V • IF (mW)

www.semiconductor.agilent.com

Data subject to change.
Copyright © 1999 Agilent Technologies, Inc.
5953-7794 (11/99)
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SUNSTAR 商斯达实业集团是集研发、生产、工程、销售、代理经销 、技术咨询、信息服务等为

一体的高科技企业，是专业高科技电子产品生产厂家，是具有 10 多年历史的专业电子元器件供

应商，是中国最早和最大的仓储式连锁规模经营大型综合电子零部件代理分销商之一,是一家专

业代理和分銷世界各大品牌 IC 芯片和電子元器件的连锁经营綜合性国际公司，专业经营进口、

国产名厂名牌电子元件，型号、种类齐全。在香港、北京、深圳、上海、西安、成都等全国主要

电子市场设有直属分公司和产品展示展销窗口门市部专卖店及代理分销商，已在全国范围内建成

强大统一的供货和代理分销网络。 我们专业代理经销、开发生产电子元器件、集成电路、传感

器、微波光电元器件、工控机/DOC/DOM 电子盘、专用电路、单片机开发、MCU/DSP/ARM/FPGA 软

件硬件、二极管、三极管、模块等，是您可靠的一站式现货配套供应商、方案提供商、部件功能

模块开发配套商。商斯达实业公司拥有庞大的资料库，有数位毕业于著名高校——有中国电子工

业摇篮之称的西安电子科技大学（西军电）并长期从事国防尖端科技研究的高级工程师为您精挑

细选、量身订做各种高科技电子元器件，并解决各种技术问题。 

微波光电部专业代理经销高频、微波、光纤、光电元器件、组件、部件、模块、整机；电

磁兼容元器件、材料、设备；微波 CAD、EDA 软件、开发测试仿真工具；微波、光纤仪器仪表。

欢迎国外高科技微波、光纤厂商将优秀产品介绍到中国、共同开拓市场。长期大量现货专业批发

高频、微波、卫星、光纤、电视、CATV 器件: 晶振、VCO、连接器、PIN 开关、变容二极管、开

关二极管、低噪晶体管、功率电阻及电容、放大器、功率管、MMIC、混频器、耦合器、功分器、

振荡器、合成器、衰减器、滤波器、隔离器、环行器、移相器、调制解调器；光电子元器件和组

件：红外发射管、红外接收管、光电开关、光敏管、发光二极管和发光二极管组件、半导体激光

二极管和激光器组件、光电探测器和光接收组件、光发射接收模块、光纤激光器和光放大器、光

调制器、光开关、DWDM 用光发射和接收器件、用户接入系统光光收发器件与模块、光纤连接器、

光纤跳线/尾纤、光衰减器、光纤适 配器、光隔离器、光耦合器、光环行器、光复用器/转换器；

无线收发芯片和模组、蓝牙芯片和模组。  

更多产品请看本公司产品专用销售网站: 

商斯达微波光电产品网:HTTP://www.rfoe.net/

商斯达中国传感器科技信息网：http://www.sensor-ic.com/

商斯达工控安防网：http://www.pc-ps.net/

商斯达电子元器件网：http://www.sunstare.com/

商斯达消费电子产品网://www.icasic.com/

商斯达实业科技产品网://www.sunstars.cn/   射频微波光电元器件销售热线： 

    地址：深圳市福田区福华路福庆街鸿图大厦 1602 室 

    电话：0755-83396822 83397033  83398585  82884100 

    传真：0755-83376182  （0）13823648918  MSN: SUNS8888@hotmail.com

    邮编：518033   E-mail:szss20@163.com     QQ: 195847376 

    深圳赛格展销部：深圳华强北路赛格电子市场 2583 号 电话：0755-83665529   25059422 

    技术支持: 0755-83394033 13501568376 

欢迎索取免费详细资料、设计指南和光盘 ；产品凡多，未能尽录，欢迎来电查询。 
    北京分公司：北京海淀区知春路 132 号中发电子大厦 3097 号 
               TEL：010-81159046  82615020  13501189838  FAX：010-62543996   
    上海分公司：上海市北京东路 668 号上海賽格电子市场 D125 号  
               TEL：021-28311762  56703037  13701955389  FAX：021-56703037 
    西安分公司：西安高新开发区 20 所(中国电子科技集团导航技术研究所)   
           西安劳动南路 88 号电子商城二楼 D23 号   

            TEL：029-81022619  13072977981  FAX:029-88789382 
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