HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

S00S020 D3I262, JUNE 1989

Dual-Channel Optocouplers

High Current Transfer Ratio . . . 1800% Typ at I = 0.5 mA
Low Input Current Requirament . . . 0.5 mA

High-Speed Switching . . . 100 kbit/s Typ

High Common-Mode Transient Immmunity . . . 500 V/us Typ
High-Voltage Electrical Insulation . . . 3000 V DC Min

High Output Current Rating of 60 mA

UL Recognized . . . File Number 66085

description

These devices are useful where large common-mode input signals exist, and in applications that reguire
high-voitage isolation between circuits. Applications include line receivers, telephone ring detectors, power
line monitors, high-voltage status indicators, and circuits that require isclation between input and output.

The HCPL2730 and HCPL 2731 dual-channel high-gain optocouplers each consists of a pair of light-emitting
dicdes and integrated high-gain photon detectors. The V(¢ and output terminals may be tied together
to achieve conventional photodarlington operation. An integrated emitter-base bypass resistor is provided
for low leakage.

The HCPL2730Q is designed for use primarily in TTL applications. An LED input current of 1.6 mA and a
minimum current-transfer ratio of 300% from 0°C 10 70°C allow operation with one TTL-load input and
one TTL-load output utilizing a 2.2-kQ pullup resistor.

The HCPL2731 is designed for use in CMOS, LSTTL, or ather low-power applications. This device has
a minimum current-transfer ratio of 400% for only 0.5-mA input current aver an operating temperature
range of 0°C 1o 70°C.
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

schematic
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absolute maximum ratings at 25 °C free-air temperature range (unless otherwise noted)

Supply and output voltage range, Ve and Vo: HCPL2730 .. ... .. ... ... ... -05Vtio7V
HCPL2731 .. ... ... -0.5t0 18 V

Reverse input voltage . . . ... .. ... ...
Peak input forward current per channel {pulse duration = 1 ms, 50% duty cycie} . ... ... .. 40 mA
Average forward input current per channel at {or below) 50°C free-air

temperature (see Note 1) .. .. e 20 mA
Output current per channel at {or below] 35°C free-air temperature (see Note 2}, . .. ... ... 60 mA
Input power dissipation per channel at {or below} 50°C free-air temperature (see Note 3). .. 35 mW
Output power dissipation per channe! at (or below) 35°C free-air

temperature (see Note 4) . . . . . L 100 mw
Operating temperature TaNGEe . . . . . . .. —40°C to B5°C
Storage temperature range . . . . .. .. ... .. —55°C 10 128°C
Lead temperature 1.6 mam (1/16 inch)} from case for 10 seconds . . . .. .. . ... .......... 260°C

NOTES: 1. Derate linearly above 50°C free-air temperature at 2 rate of 0.57 mA/°C.
2. Derate linearly above 35°C free-air temperature at a rate of 1.2 mA/°C.

3. Derate hnearly above S0 °C free-air temperature at a rate af 1.0 mW/°C.
4

. Derate linearly above 35°C free-air tamperature at a3 rate nf 2.0 mW/°C.
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

slactrical characteristics over operating free-air temperature range of 0 °C to 70 °C {unless otherwise
noted)

HCP1L2730 HCPL2731
PARAMETER TEST CONDITIONS T T UNIT
MIN TYP MAX MIN TYP MAX
Vg input forward voltags IF =1.6mA, Ta = 25°C 1.5 1.7 1.5 1.7 v
Temperatura coefficient
avE peraty IF = 1.6 mA -1.8 -1.8 mv/°C
of forward voltage
VBR  input breakdown voltage IR = 10 pA, Ta = 25°C 5 5 v
v =45V, I =1 A,
ce F=16m 01 04
oL = 48mA, ig =0
Voo = 45V, IF = 1.6 mA,
ce F=18m 01 04
oL = 8 mA, g = (¢]
VoL Low-level output voltage v
Vee = 4.5V, lg = BmaA, ol 0.4
oL = 15mA, g =20 )
\ =45V, g =12 ma,
cC F m 0.2 04
oL = 24 mA, g = 0
v = 7 V. Vo = 7V,
o 2o 0.1 250
loH High-level output current \f — _' 8 v f __ Y, wA
ce - - Yo" ’ 0.05 100
Ig = 0, g =0
Vee = 7V g =0 4
Supply current, Ig =0 g =0
leCH nA
high-level output Voo = 18V, Ig = Q. 5
Ig =0, g =0
Voe = 7TV, o =0
Ip1 = 1.6 mA, g2 = 1.6 mA c.4
Suppt , g =
el upply current B o] A
low-level output Vee = 1BV, Ip = 0,
gy = 1.6mA, g2 = 1.6 mA 0.6
g =0
Vpe = 46V, Vg = 0.4 v,
IF = 0.5mA, Ig - 0, 400% 1800%
5
CTR Cutrent transfer ratio ee Note 5
Ve = 4.8V, Vp = 04V,
IF = 1.6 mA, g = 0 300% 1000% 500% 1600%
See Note 5
fi Input-input resistance Vi = 500V 10M 101 1]
"o Input-oulput resistance Vip = 500 Vv, See Note B 1012 1012 9]
Input-input insulation Vi = BOO vV, t =55,
by ©.005 0.006 uh
leakage current RH = 45%
Vi = 3000V, t = Bs,
Input-cutput insulation
o Ta = 25°C. RH = 45%, 1 1 uh
lzakage current
See Note §
C, Input capacitance Vg = 0, f = 1 MHz 80 BO pF
Cii Input-input capaciance f = 1 MHz 0.25 0.25 pF
Cio Input-output capacitance f = 1 MHz, See Note B 0.6 [eN ) pF

T All typical values are at Voo = 5 V. Ta = 25°C, unless otherwise noted.
NOTES: 5. Current transfer ratio is defined as the ratio of output collector current |5 to the forward LED input current I timas 100%.
6. These parameters are measured between pins 2 and 3 shorted together and pins 5, 6, 7 and B shorted together,
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

switching characteristics at Vg = 5V, Ta = 25°C

HCPL2730 HCPL2731
PARAMETER TEST NDITIONS UNIT
ST CO MIN TYP MAX MIN TY?P MAX
If = 1.6 mA, RL = 2.2 kD, 5 20 2 20
Sae Figure 1
Propagation delay time, (I = 0.5 mA, Rp = 4.7 ki
tPHL 7 100 S
high-to-low level output | See Figure 1
I =1 A, R = 2709,
F=12m L o 0.4 2 04 2
See Figure |
If = 1.6 mA, Ry = 2.2kl a . 5 a5
See Figure 1
Propagation delay time, {If = 0.5 mA, R = 4.7 k1
tPLH i ) 6 60 us
low-to-high-level autput | See Figure 1
Ig = 12 mA, R = 2704, 3 10 2 10
See Figure 1
av Common-mode input VoM = 10 Vpep, Ig = O,
% iH) transient immunity. R_ = 2.2kQ,  See Notes 7 and 8. 500 500 Vips
high-level autput See Figure 2
dv Commeon-made input Ve = 10 Ve-p, I = 1.6 mA,
% IL) transient immunity, RL = 2.2ki,  See Figure 2 - 500 - 500 Vips
low-level output See Notes 7 and 8

NQTES: 7. Common-maode transient immunity, high-level output, is the maximum rate of rise of the common-mode input voltage that
does not cause the output voltage to drop below 2 V. Commaoan-maode input transient immunity, low-level output, is the maximum
rate of fall of the common-mode input voltage that does not cause the output voltage to rise above 0.8 V.
B. In applications where dV/dt may exceed 50,000 V/us {such as static discharge) a series resistor, Rge. should be included
to protect the detactor IC from destructively high surge currents. The recommended value is:

1

Rce = ———
€ 0.15 IF (mA)
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

PARAMETER MEASUREMENT INFORMATION

TEST PER CHANNEL

m————————
PULSE ik 1 5v
GENERATOR ]
Zg = 50 4 —
& = Bns I : R
|
INPUT CURRENT 2
MONITOR 1 I DuTPUT
C_ = 15 pF
100 2 : ; |Sea Note A]
IS
L4 GND
TEST CIRCUIT

INPUT - 3
CURRENT _I—|_ 0

| [
| | v
OUTPUT | I
VOLTAGE | i frsv
i | 1 oL
tPHL-M - -+ e to
WAVEFORMS

NOTE A: €| includes probe and stray capacitances.

FIGURE 1. SWITCHING TEST CIRCUIT AND WAVEFORMS
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

PARAMETER MEASUREMENT INFORMATION

TEST PER CHANNEL Rce

IF
> 5V
r - {See Note A
i T+ — Ry
{
B = |
l QUTPUT
VFF = l
{
|
[, g -
- @ ® GND

TEST CIRCUIT

L[ R E—
GENERATOR 90% 0% dVem gy
ov 10% 10% dt t, or 4y

|
|
i

~pl - 1

v

| t, = 8 ns TYP
.~ r
tf = 8 ns TYP
OUTRUT ~— = 5V
SWITCH AT A: I = O
OUTPUT L T — vy
SWITCH AT B: I = 1.6 mA
WAVEFORMS

NOTE A: In applications where dV:dt may exceed 50,000 Vius {such as static discharge! a series resistor, A, should be included to
protect the detector IC from destructively bigh surge currents, The recommended value 1s:

1
Rog = —————— ki
0.15 Ig (mA}

FIGURE 2. TRANSIENT iIMMUNITY TEST CIRCUIT AND WAVEFORMS

{i’
TeExAas
INSTRUMENTS 6

POST DFFCE BOX 655303 » DALLAS. TEXAS 7528%



CPL2730, HCPL2731

DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

lo—Qutput Current—mA

Ip—Forward Current —mA

TYPICAL CHARACTERISTICS

HCPL2730
CURRENT TRANSFER CHARACTERISTICS
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1g — Output Current—mA

lp — Output Current—mA
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HCPL2731
CURRENT TRANSFER CHARACTERISTICS

IF = 5 mA
LI = 4 mA

Vee = 4.5V
Ta = 25°C |

g = 3 mA

" Ig = 2 mA

T 1
T | P = 1.5 mA

Ig = 1 maA™]|

.

g = 0.5 mA

.
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FIGURE 4
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

TYPICAL CHARACTERISTICS

CURRENT TRANSFER RATIO

VS

HCPL2730
RELATIVE CURRENT TRANSFER RATIO

Vs

POST QFFICE BOX 855303 . DALLAS, TEXAS 75285
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HCPL2730, HCPL2731
DUAL-CHANNEL OPTOCOUPLERS/OPTOISOLATORS

TYPICAL CHARACTERISTICS

HCPL2731
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications™).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ® 1998, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.
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WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
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In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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