HCPL-2730/0730/2731/0731

Dual Channel Low Input Current, High Gain Optocouplers

Data Sheet

Lead (Pb) Free
RoHS 6 fully
compliant

RoHS 6 fully compliant options available;
-xxxE denotes a lead-free product

Description

These dual channel optocouplers contain a separated
pair of GaAsP light emitting diodes optically coupled
to a pair of integrated high gain photo detectors. They
provide extremely high current transfer ratio and excel-
lent input-output common mode transient immunity. A
separate pin for the photodiodes and first gain stages
(V) permits lower output saturation voltage and higher
speed operation than possible with conventional photo-
darlington type optocouplers. In addition, V. may be as
low as 1.6V without adversely affecting the parametric
performance.

These dual channel optocouplers are available in an 8-
Pin DIP and in an industry standard SO-8 package. The
following is a cross reference table listing the 8-Pin DIP
part number and the electrically equivalent SOIC-8 part
number.

8-Pin DIP SO-8
HCPL-2730 HCPL-0730
HCPL-2731 HCPL-0731

The SO-8 does not require “through holes”in a PCB. This
package occupies approximately one-third the footprint
area of the standard dual-in-line package. The lead profile
isdesigned to be compatible with standard surface mount
processes.

Functional Diagram
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A 0.1 uF bypass capacitor connected between pins 5
and 8 is recommended.
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Features

« High current transfer ratio — 1800% typical

+ Low input current requirements — 0.5 mA

« Low output saturation voltage - 0.1V

+ High density packaging

« Performance guaranteed over temperature 0°Cto 70°C
« LSTTL compatible

+ High output current - 60 mA

- Safety approval:
UL recognized - 3750 V rms for 1 minute and
5000V rms* for T minute
CSA approved

« Available in 8 pin DIP and SO-8 footprint

« MIL-PRF-38534 hermetic version available
(HCPL-5730/5731)

« Surface mount gull wing option available for 8-pin DIP
(Option 300)

Applications

- Digital logic ground isolation

+ Telephone ring detector

« Level shifting

« EIARS-232Cline receiver

« Polarity sensing

« Low input current line receiver — long line or party line
« Microprocessor bus isolation

« Current loop receiver

« Line voltage status indicator — low input power dissipa-
tion

*5000 V rms/1 minute withstand voltage rating is for Option 020
(HCPL-2730, HCLP-2731) products only.

and/or degradation which may be induced by ESD.

CAUTION: It is advised that normal static precautions be taken in handling and assembly of this component to prevent damage




Guaranteed operation at low input currents
and the high current transfer ratio (CTR) reduce
the magnitude and effects of CTR degradation.

Theoutstanding hightemperature performance ofthissplit
Darlingtontype outputamplifier resultsfrom theinclusion
ofanintegrated emitter-base bypassresistor which shunts
photodiode and first stage leakage currents to ground.

TheHCPL-2731/0731havea400% minimumCTRataninput
currentofonly0.5mAmakingitidealforuseinlowinputcur-
rentapplications suchas MOS,CMOS, and low power logic
interfacing or RS232C data transmission systems. In addi-
tion,the high CTRand high output current capability make

Selection Guide

this device extremely useful in applications where a high
fanout is required. Compatibility with high voltage CMOS
logicsystemsisguaranteed by the 18VV_ andV  specifica-
tions and by testing output high leakage (I, ) at 18 V.

TheHCPL-2730/0730are specifiedataninput currentof 1.6
mA and have a 7 VV_andV_ rating. The 300% minimum
CTR allows TTL to TTL interfacing at this input current.

Important specifications such as CTR, leakage cur-
rent, and output saturation voltage are guaranteed
over the 0°C to 70°C temperature range to allow
trouble-free system operation. Selection for lower in-
put currents down to 250 pA is available upon request.

Widebody
Package Hermetic
8-Pin DIP (300 Mil) Small Outline S0-8 (400 mil) Single and
Dual Single Dual Minimum Absolute Dual
Single Channel Channel Channel Single Input ON Maxi- Channel
Channel Package Package Package Channel Current Minimum mum Packages
Package HCPL- HCPL- HCPL- Package 1) (TR V. HCPL-
6N139!" 2731 0701™M 0731 HCNW139!" 0.5 mA 400% 18V
6N138M 2730 0700™ 0730 HCNw138!" 1.6 mA 300% 7V
HCPL-4701 47310 070A™M 073AM 40 pA 800% 18V
0.5 mA 300% 20V 57010
5700
57310
5730

Note:
1. Technical data are on separate Avago publications.



Ordering Information

HCPL-2730, HCPL-2731, HCPL-0730 and HCPL-0731 are UL Recognized with 3750 Vrms for 1 minute per UL1577 and
are approved under CSA Component Acceptance Notice #5, File CA 88324.

Option
RoHS Non RoHS Surface Gull  Tape  UL5000Vrms/ IEC/EN/DIN
Part number Compliant  Compliant  Package  Mount Wing &Reel 1Minuterating EN60747-5-2 Quantity
-000E No option 50 per tube
-300E -300 X X 50 per tube
-500E -500 300mil X X X 1000 per reel
-020E -020 DIP-8 X 50 per tube
:ggtg;g -320E -320 X X X 50 per tube
-520E -520 X X X X 1000 per reel
-060E -060 X 50 per tube
-360E -360 X X X 50 per tube
-560E -560 X X X X 1000 per reel
-000E No option 100 per tube
HCPL-0730 -500E -500 508 X X X 1500 per reel
HCPL-0731 -060F -060 X 100 per tube
-560E -560 X X X X 1500 per reel

To order, choose a part number from the part number column and combine with the desired option from the option
column to form an order entry.

Example 1:

HCPL-2730-520E to order product of 300mil DIP Gull Wing Surface Mount package in Tape and Reel packaging
with UL 5kVrms Tminute rating in RoHS compliant.

Example 2:
HCPL-2730 to order product of 300mil DIP package in tube packaging and non RoHS compliant.
Option datasheets are available. Contact your Avago sales representative or authorized distributor for information.

Remarks: The notation ‘#XXX'is used for existing products, while (new) products launched since 15th July 2001 and
RoHS compliant option will use ‘-XXXE"



Schematic
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HCPL-2731/0731 SHIELD

USE OF A 0.1 uF BYPASS CAPACITOR CONNECTED
BETWEEN PINS 5 AND 8 IS RECOMMENDED (SEE NOTE 8)

Package Outline Drawings
8-Pin DIP Package (HCPL-2731/HCPL-2730)
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8-Pin DIP Package with Gull Wing Surface Mount Option 300 (HCPL-2731/HCPL-2730)
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Solder Reflow Thermal Profile
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Regulatory Information

The HCPL-2731/2730 have been ap-
proved by the following organiza-
tions:

uL

Recognized under UL 1577, Com-
ponent Recognition Program, File
E55361.

(SA

Approved under CSA Component
Acceptance Notice #5, File CA
88324.

IEC/EN/DIN EN 60747-5-2
Approved under

IEC 60747-5-2:1997 + A1:2002
EN 60747-5-2:2001 + A1:2002
DIN EN 60747-5-2 (VDE 0884
Teil 2):2003-01

(Option 060 only)



Insulation Related Specifications (HCPL-2731/2730/0731/0730)

8-Pin DIP
(300 Mil) S0-8
Parameter Symbol Value Value  Units  Conditions
Minimum External Air L(101) 7.1 49 mm  Measured from input terminals to output
Gap (External Clearance) terminals, shortest distance through air.
Minimum External L(102) 7.4 4.8 mm Measured from input terminals to
Tracking (External output terminals, shortest distance
Creepage) path along body.
Minimum Internal Plastic 0.08 0.08 mm  Through insulation distance, conductor
Gap (Internal Clearance) to conductor, usually the direct distance
between the photoemitter and photode
tector inside the optocoupler cavity.
Tracking Resistance CTI 200 200  Volts DINIEC 112/ VDE 0303 Part 1
(Comparative Tracking
Index)
Isolation Group Illa llla Material Group DINVDE 0110

Option 300 - surface mount classification is Class A in accordance with CECC 00802.

IEC/EN/DIN EN 60747-5-2 Insulation Related Characteristics

Description Symbol Characteristic Units
Installation Classification per DIN VDE 0110/1.89, Table 1
for rated mains voltage <600 V rms I-Iv

for rated mains voltage <1000 V rms -1l

Climatic Classification 55/100/21

Pollution Degree (DIN VDE 0110/1.89) 2

Maximum Working Insulation Voltage VIORM 1414 pek
Input to Output Test Voltage, Method b* VPR 2652 peak
Vo, =1.875xV ., 100% Production Test with t, = 1 sec,

Partial Discharge < 5 pC

Input to Output Test Voltage, Method a* VPR 2121 pesk
Ve =1.5xV, .., Type and Sample Test,

t, = 60 sec, Partial Discharge < 5 pC

Highest Allowable Overvoltage* VIOTM 8000 Vv
(Transient Overvoltage, t =10 sec)

peak

Safety Limiting Values
(Maximum values allowed in the event of a failure, also see
Figure 11, Thermal Derating curve.)

Case Temperature T 175 °C
Current (Input Current |, P, = 0) 's,mpm 400 mA
Output Power P oureur 700 mwW
Insulation Resistance at T, V=500V R, >10° Q

*Refer to the front of the optocoupler section of the current catalog, under Product Safety Regulations section, IEC/EN/DIN EN 60747-5-2, for a
detailed description.
Note: Isolation characteristics are guaranteed only within the safety maximum ratings which must be ensured by protective circuits in application.



Absolute Maximum Ratings (No Derating Required up to 85°C)

Parameter Symbol Min. Max. Units
Storage Temperature T -55 125 °C
Operating Temperature T, -40 85 °C
Average Forward Input Current leave) 20 mA
Peak Forward Input Current lepk 40 mA
(50% Duty Cycle, T ms Pulse Width)
Reverse Input Voltage (Each Channel) A 5 Y
Input Power Dissipation (Each Channel) P 35 mW
Output Current (Each Channel) lo 60 mA
Supply Voltage and Output Voltage V. -0.5 18 v

(HCPL-2731, HCPL-0731)
(V.. - Pin 8-5,V, - Pin 7,6-5) -Note 1

Supply Voltage and Output Voltage V -0.5 7 v
(HCPL-2730, HCPL-0730)
(VCC - Pin 8-5, V0 - Pin 7,6-5) -Note 1

Output Power Dissipation (Each Channel) -Note 12 P, 100 mwW
Total Power Dissipation (Each Channel) P, 135 mwW
Lead Solder Temperature (for Through Hole Devices) 260°C for 10 sec., 1.6 mm below seating plane
Reflow Temperature Profile (for SOIC-8 and Option #300) See Package Outline Drawings section

Recommended Operating Conditions

Parameter Symbol Min. Max. Units
Power Supply Voltage (HCPL-2731/HCPL-0731) Ve 4.5 18 Vv
Power Supply Voltage (HCPL-2730/HCPL-0730) Ve 4.5 7 Vv
Forward Input Current (ON) IF(ON) 0.5 12 mA
Forward Input Voltage (OFF) VF(OFF) 0 0.8 Y
Operating Temperature T 0 70 °C

A




Electrical Specifications

0°C<T,<70°C, 45V <V, <18V,05mA<I . <12mA, 0V <V, . <08V, unless otherwise specified.
All Typicals at T, =25°C. (See note 8.)
Device
Parameter Sym. HCPL- Min.  Typ.* Max.  Units Test Conditions Fig.  Note
Current CTR 2731 400 1800 5000 % 1.=05mA V. =45 2,3 2
Transfer 0731 V,=04V
Ratio 500 1600 2600 | =1.6mA
2730/0730 300 1600 2600 l,=16mA
Logic Low VOL 2731 0.1 0.4 V I.=1.6mA, \/Cc =45V 1
Output 0731 l,b=8mA
Voltage 0.1 0.4 l.=5.0mA,
l,=15mA
0.2 0.4 l.=12mA,
l,=24 mA
2730/0730 0.1 0.4 l.=1.6mA,
l,=48mA
Logic High loy  2731/0731 0.05 100 MA V=V =18V l.=0mA 2
Output
Current 2730/0731 0.1 250 V=V =7V
Logic Low lc.  2731/0731 1.2 3 mA V=18V le,=1,=16mA 5
Supply V,,=V,,= Open
Current 2730/0730 0.9 V. =7V
Logic High lecy  2731/0731 0.005 20 MA V=18V l,=1,=0mA, 5
Supply V), =V,,=Open
Current 2730/0730 0.004 V=7V
Input V, 14 17 vV T=25C 4
Forward
Voltage 1.75 l.=1.6 mA
Input BV, 5.0 v l,=10pA, T, =25°C 2
Reverse
Breakdown
Voltage
Temperature AV, -1.8 mV/°C |.=1.6 mA
Coefficient AT,
of Forward
Voltage
Input Cy 60 pF f=1MHzV.=0 2
Capacitance

*All typical values at T, =25°Cand V= 5V, unless otherwise noted.



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

(See note 8.)

Device
Parameter Sym. HCPL-  Min. Typ*  Max.  Units Test Conditions Fig. Note
Propagation Delay to 2731 25 100 us T,=25C 6,7, 2
Time to Logic 0731 - 8,9
Low at Output 120 l.=0.5mA
Rl =4.7 kQ
2730 5 20 T,=25°C
2731
0730
0731
25 l.=1.6mA,RI=22kQ
0.5 2 T,=25C
3 l.=12mA,RI=270Q
Propagation Delay to 2731 10 60 us T,=25°C 7,8, 2
Time to Logic 0731 _— 9
High at Output 90 I.=0.5mA, RI=4.7kQ
2730 10 35 T,=25°C
2731
0730
0731
50 l.=1.6 mA,RI=22kQ
1 10 T,=25°C
15 l.=12mA,RI=270Q
Common Mode [CM, | 1000 10000 Vius  1.=0mA,T, =25°C, 10 2,6,
Transient Immunity RI=2.2kQ 7
at Logic High IVeul =10V,
Output
Common Mode |CML 1000 10000 V/us I.=16mA,T,=25C,

Transient Immunity
at Logic Low Level
Output

Rl =2.2 kQ
A 10V

*All typical values at T, = 25°Cand V. = 5V, unless otherwise noted.
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Package Characteristics

Device
Parameter Symbol  HCPL- Min.  Typ.* Max. Units Test Conditions Fig.  Note
Input-Output Momentary Vo 3750 Vrms RH <50%, 4,9
Withstand Voltage** t=1min,
Option 020 2730 5000 T,=25°C 4,10
2731
Resistance Ro 10" Q V., =500VDC 4
(Input-Output) RH <45%
Capacitance Co 0.6 pF f=1MHz 11
(Input-Output)
Input-Input Insulation I, 0.005 MA RH <45% 5
Leakage Current V,,=500VDC
Input-Input Insulation R, 10" Q 5
Leakage Current
Capacitance C, 2730 0.03 pF 5
(Input-Input) 2731
0730 0.25
0731

*All Typical values at T, = 25°C unless otherwise noted.
**The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous
voltage rating. For the continuous voltage rating refer to the IEC/EN/DIN EN 60747-5-2 Insulation Characteristics Table (if applicable), your equip-
ment level safety specification or Avago Application Note 1074 entitled “Optocoupler Input-Output Endurance Voltage.”

Notes:

1.

o wN

11.
12.

1

Pin 5 should be the most negative voltage at the detector side.

Each channel.

DC CURRENT TRANSFER RATIO (CTR) is defined as the ratio of output collector current, |, to the forward LED input current, |, times 100%.
Device considered a two-terminal device: pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 7, and 8 shorted together.

Measured between pins 1 and 2 shorted together, and pins 3 and 4 shorted together.

Common mode transient immunity in a Logic High level is the maximum tolerable (positive) dV,, /dt of the common mode pulse, V,,,, to as-
sure that the output will remain in a Logic High state (i.e., V,>2.0V). Common mode transient immunity in a Logic Low
level is the maximum tolerable (negative) dv,,/dt of the common mode pulse, V_ , to assure that the output will remain in a Logic Low state
(ie,V,<08V).

In applications where dV/dt may exceed 50,000 V/us (such as static discharge) a series resistor, R
tor IC from destructively high surge currents. The recommended value isR .= 110 Q.

Use of a 0.1 uF bypass capacitor connected between pins 5 and 8 adjacent to the device is recommended.

In accordance with UL 1577, each optocoupler is proof tested by applying an insulation test voltage >4500 Vrms for 1 second (leakage
detection current limit, o <5 HA).

In accordance with UL 1577, each optocoupler is proof tested by applying an insulation test voltage > 6000 Vrms for 1 second (leakage
detection current limit, o <5 HA).

Measured between the LED anode and cathode shorted together and pins 5 through 8 shorted together.

Derate linearly above 65°C free-air temperature at a rate of 2.3 mW/°C for the SO-8 package.

[«

. should be included to protect the detec-

1
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Figure 10. Test circuit for transient immunity and typical waveforms.
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