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Input Current, High Gain
Optocouplers
Technical Data
HCPL-M700
HCPL-M701

Features Description
e Surface Mountable These small outline, low input
e Very Small, Low Profile current, high gain optocouplers

JEDEC Registered are single channel devicesina

Package Outline fivelead miniature footprint. They
e Compatible with Infrared areelectrically equivalenttothe

Vapor Phase Reflow and following Agilent optocouplers:

Wave Soldering Processes
¢ High Current Transfer

Ratio - 2000% SO-5 Package Standard DIP SO-8 Package
* Low Input Current HCPL-M700 6N138 HCPL-0700

Capability - 0.5 mA

HCPL-M701 6N139 HCPL-0701

¢ TTL Compatible Output -
VOL =0.1 V

¢ Guaranteed ac and dc
Performance Over
Temperature: 0°C to 70°C

e High Output Current -
60 mA

¢ Recognized under the
Component Program of
U.L. (File No. E55361) for
Dielectric Withstand Proof
Test Voltage of 2500 Vac, 1
Minute

The SO-5 JEDEC registered (MO-
155) package outline does not
require “through holes”ina PCB.
This package occupies
approximately one-fourth the
footprint area of the standard
dual-in-line package. Thelead
profile is designed to be com-
patible with standard surface
mount processes.

These high gain series opto-
couplersuse a Light Emitting

Diode and anintegrated high gain
photodetector to provide
extremely high current transfer
ratiobetween input and output.
Separate pins for the photodiode
and output stage resultsin TTL
compatible saturation voltages
and high speed operation. Where
desired the Vqcand Vg terminals
may be tied together to achieve
conventional photodarlington
operation.

CAUTION: The small device geometries inherent to the design of this bipolar component increase the component’s
susceptibility to damage from electrostatic discharge (ESD). It is advised that normal static precautions be taken
in handling and assembly of this component to prevent damage and/or degradation which may be induced by

ESD.




The HCPL-M701isforusein
CMOS, LSTTL or otherlow power
applications. A 400% minimum
currenttransferratiois
guaranteed over a 0-70°C
operating range for only 0.5 mA
of LED current.

The HCPL-M700is designed for
usemainlyin TTL applications.
Current Transfer Ratiois 300%

minimum over 0-70°C foran LED
currentof 1.6 mA [1 TTL Unit
Load (U.L.)]. A300% CTR
enablesoperation with 1 U.L. out
with a2.2kQpull-upresistor.

Selection for lower input currents
down to 250 pA is available upon
request.

Outline Drawing (JEDEC MO-155)

diH5

Applications

¢ Ground Isolate Most Logic
Families - TTL/TTL, CMOS/
TTL, CMOS/CMOS, LSTTL/
TTL, CMOS/LSTTL

¢ Low Input Current Line
Receiver

¢ ETA RS232C Line Receiver

¢ Telephone Ring Detector

¢ ac Line Voltage Status
Indicator - Low Input
Power Dissipation

¢ Low Power Systems -
Ground Isolation
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Absolute Maximum Ratings
(No Derating Required up to 85°C)

Storage Temperature ..........cccoccveevvieeenieeiniieeenneeennne. -55°C to +125°C
Operating Temperature .......ccccccevveeenieeiniieennieeenneen. -40°C to +85°C
Average Input Current - Ip ...cccooviiiiiiiiiiniiiiiiiiciececeeeee 20 mA
Peak Input Current - Ip.....cccooviiiniiiiniiiiiiieeeieceieceec s 40 mA
(50% duty cycle, 1 ms pulse width)
Peak Transient Input Current - Ip ....ccccoeeiiiiniiiiniiiiiiiiicnne 1.0A
(=1 ps pulse width, 300 pps)
Reverse Input Voltage - VR ..coovvieiiiiiiniiiiiiciececeeceee 5V
Input Power Dissipation ........cccccceereviieeiiniieeeniiiiieeeeeeeeeeene 35 mW
Output Current - I (Pin 5) ..ccoccuvviiiieiiiieeeeieeeeecieee e 60 mA
Supply and Output Voltage - V¢ (Pin 6-4),Vq (Pin 5-4)
HCPL-MT700....cccuttieiteeeieeeieeenieeeeite et -05Vto7V
HCPL-MT70L ..cciiitiieiteeeiieeetee et eeee et svee e -0.5Vto18V
Output Power Dissipation ..........ccocceeriiiiinieiiniieiniieenieeenee, 100 mW
Infrared and Vapor Phase Reflow Temperature................... see below
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Maximum Solder Reflow Thermal Profile.
(Note: Use of Non-Chlorine Activated Fluxes is Recommended.)

Insulation Related Specifications

Parameter Symbol | Value | Units Conditions
Min. External Air Gap L(I01) =5 mm | Measured from input terminals
(Clearance) to output terminals
Min. External Tracking Path L(I02) =5 mm | Measured from input terminals
(Creepage) to output terminals
Min. Internal Plastic Gap 0.08 mm | Through insulation distance
(Clearance) conductor to conductor
Tracking Resistance CTI 175 \% DIN IEC 112/VDE 0303 Part 1
Isolation Group (per DIN VDE 0109) IIIa Material Group DIN VDE 0109




Electrical Specifications

Over recommended temperature (T, = 0°C to 70°C) unless otherwise specified. (See note 6.)

Parameter | Symbol| Device | Min.| Typ.* | Max. | Units Test Conditions Fig. | Note
HCPL-
Current CTR | M701 | 400 | 2000 | 3500 % Ig=0.5mA,Vg=04V, | 2,3 1
Transfer Voc=45V
Ratio 500 | 1600 | 2600 Ig=16mA,V =04V,
Vec=45V
M700 | 300 | 1600 | 2600 Ir=1.6mA, V5=04Y,
Vec=45V
Logic Low VoL M701 0.1 0.4 A% Ir=1.6 mA, I =8 mA, 1
Output Voc=45V
Voltage 0.1 04 Ir=5mA, Ig =15 mA,
Vec=4.5V
0.2 0.4 Ir=12mA, I =24 mA,
Vec=4.5V
M700 0.1 0.4 Ir=1.6 mA, Io =24 mA,
Vec=4.5V
Logic High Ton M701 0.05 | 100 MA |Ir=0mA,
Output Vo = VCC =18V
M700 0.1 250 Ir=0mA,
Vo=Voc=7V
Logic Low Iecn 0.4 1.5 mA |Ip=1.6mA, Vg = Open,
Supply Vec=18V
Current
Logic High Iecn 0.01 10 MA |Ip=0mA, Vy = Open,
Supply Vec=18V
Current
Input Vg 14 1.7 A\ Ty, = 25°C 4
Forward
Voltage 1.75 Ip=1.6 mA
Input BVg 5 Ig =10 pA
Reverse
Breakdown
Voltage
Tempera- AVE/ATy -1.8 mV/°C | Iy =1.6 mA
ture Co-
efficient of
Forward
Voltage
Input Cin 60 pF |f=1MHz, V=0
Capacitance
Input- VISO 2500 VRMS RH < 50%, t=1 min, 2, 3
Output Ty = 25°C
Insulation
Resistance Rio 1012 Q Vi.o =500 Vpc 2
(Input-
Output)
Capacitance Cio 0.6 pF |f=1MHz 2
(Input-
Output)

*All typicals at Ty = 25°C, Vo =5 V.




Switching Specifications
Over recommended temperature (T, = 0°C to 70°C), Vo = 5 V, unless otherwise specified.

Sym- |Device

Parameter | bol HCPL-| Min. | Typ.* |Max. | Unit Test Conditions Fig. | Note
Propagation | tpy;, | M701 25 75 pus | Ty =25°C Ir = 0.5 mA, 5, 6,
Delay fI‘lme 100 Ry =4.7kQ 7
to Logic
Low at 05 | 2 Ty=25°C | Ip=12mA,
Output 3 Ry, =270 Q

M700 5 20 Ty = 25°C Ir=1.6 mA,
Propagation | tpry | M701 10 60 Ty = 25°C Ir = 0.5 mA, 5, 6,
Delay fI‘lme 920 Ry, =4.7kQ 7
to Logic
High at 1 10 Ty=25°C | Ip=12mA,
Output 15 Ry, =270 Q

M700 10 35 Ty = 25°C Ir=1.6 mA,

50 R;,=2.2kQ

Common |CMpy! 1,000 |10,000 V/ps | Ip=0mA 8 |4,5
Mode Ry, =2.2kQ
Transient [Vem ! =10V,
Immunity at
Logic High
Output
Common |CMy,! 1,000 |10,000 Vius | Ip=1.6mA 8 |4,5
Mode Ry, =2.2kQ
Transient [Vem | =10V,
Immunity at
Logic Low
Output

*All typicals at T = 25°C.

Notes:

2.
3.

4

1. dc CURRENT TRANSFER RATIO in percent is defined as the ratio of output collector current, I, to the forward LED input

current, Iy, times 100.

Device considered a two terminal device: pins 1 and 3 shorted together, and pins 4, 5 and 6 shorted together.

In accordance with UL 1577, each optocoupler is proof tested by applying an insulation test voltage = 3000 Vg for 1 second

(leakage detection current limit, Iy o < 5 pA).

. Common transient immunity in a Logic High level is the maximum tolerable (positive) dV)/dt on the rising edge of the
common mode pulse, Vg, to assure that the output will remain in a Logic High state (i.e., Vg > 2.0 V). Common mode transient
immunity in a Logic Low level is the maximum tolerable (negative) dV)/dt on the falling edge of the common mode pulse
signal, Vo, to assure that the output will remain in a Logic Low state (i.e., V5 < 0.8 V).

. In applications where dV/dt may exceed 50,000 V/us (such as static discharge) a series resistor, Rgc, should be included to
protect the detector IC from destructively high surge currents. The recommended value is Roc = 220 Q.

. Use of a 0.1 pF bypass capacitor connected between pins 4 and 6 is recommended.
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Figure 7. Switching Test Circuit.
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Figure 8. Test Circuit for Transient Immunity and Typical Waveforms.
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