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ACPL-071L and ACPL-074L

Data Sheet

Single-Channel and Dual-Channel High-Speed

15-MBd CMOS Optocoupler

Description

The Broadcom® ACPL-071L (single-channel) and
ACPL-074L (dual-channel) are 15-MBd CMOS
optocouplers in SOIC-8 package. The optocouplers use the
latest CMOS IC technology to achieve outstanding
performance with very low power consumption. Basic
building blocks of ACPL-071L and ACPL-074L are high
speed LEDs and CMOS detector ICs. Each detector
incorporates an integrated photodiode, a high-speed
transimpedance amplifier, and a voltage comparator with an
output driver.

Applications

= Digital field bus isolation:

= CANBus, RS485, USB
Multiplexed data transmission
Computer peripheral interface
Microprocessor system interface
m DC/DC converter

Features

m +3.3V and +5 V CMOS compatibility

30 ns max. pulse width distortion

40 ns max. propagation delay (3.3V supply voltage)
30 ns max. propagation delay skew

High speed: 15 MBd min.

10 kV/us minimum common mode rejection

—40°C to 105°C temperature range

Safety and regulatory approvals:

— UL recognized: 3750 V rms for 1 min. per UL 1577
— CSA component acceptance Notice #5

— |IEC/EN/DIN EN 60747-5-5

CAUTION! Itis 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 components featured in this data sheet are
not to be used in military or aerospace applications or environments.
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Functional Diagram
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ACPL-071L and ACPL-074L Data Sheet

Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Ordering Information

ACPL-071L/074L are UL Recognized with 3750 Vrms for 1 minute per UL1577.

Option
IEC/EN/DIN EN
Part Number RoHS Compliant Package Surface Mount | Tape and Reel 60747-5-5 Quantity
ACPL-071L -000E SO-8 X 100 per tube
-500E X X 1500 per reel
-060E X X 100 per tube
-560E X X X 1500 per reel
ACPL-074L -000E SO-8 X 100 per tube
-500E X X 1500 per reel
-060E X X 100 per tube
-560E 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:

ACPL-071L-500E to order product of Small Outline SO-8 package in Tape and Reel packaging in RoHS compliant.

Example 2:

ACPL-074L-000E to order product of Small Outline SO-8 package in tube packaging and RoHS compliant.

Option data sheets are available. Contact your Broadcom sales representative or authorized distributor for information.

Reflow Soldering Profile

Recommended reflow condition as per JEDEC Standard, J-STD-020 (latest revision). Non-halide flux should be used.

Regulatory Information

The ACPL-071L and ACPL-074L have been approved by the following organizations:

UL

Recognized under UL 1577, component recognition program, File E55361.

CSA

Approved under CSA Component Acceptance Notice #5, File CA88324.

IEC/EN/DIN EN 60747-5-5

Broadcom

AV02-0963EN

3
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Package Dimensions

ACPL-071L and ACPL-074L (Small Outline S0-8 Package)
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Insulation and Safety Related Specifications

Parameter Symbol Value Units Conditions
Minimum External Air Gap L(101) 4.9 mm Measured from input terminals to output terminals,
(Clearance) shortest distance through air.
Minimum External Tracking L(102) 4.8 mm Measured from input terminals to output terminals,
(Creepage) shortest distance path along body.
Minimum Internal Plastic Gap 0.08 mm Insulation thickness between emitter and detector; also
(Internal Clearance) known as distance through insulation.
Tracking Resistance CTI 175 Volts DIN IEC 112/VDE 0303 Part 1
(Comparative Tracking Index)
Isolation Group Illa Material Group (DIN VDE 0110, 1/89, Table 1)

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

Description Symbol Option 060 Unit

Installation classification per DIN VDE 0110, Table 1

for rated mains voltage < 150 Vrms -1V

for rated mains voltage < 300 Vrms -1V

for rated mains voltage < 600 Vrms =1
Climatic Classification 40/85/21
Pollution Degree (DIN VDE 0110/39) 2
Maximum Working Insulation Voltage ViorRM 567 Vpeak
Input to Output Test Voltage, Method b VpR 1063 Vpeak
Viorm * 1.875 = Vpg, 100% Production Test with t,,, = 1s, Partial discharge <5 pC
Input to Output Test Voltage, Method a Vpr 907 Vpeak
Viorm * 1.6 = Vpg, Type and Sample Test, t,,=10s, Partial discharge <5 pC
Highest Allowable Overvoltage (Transient Overvoltage t;,; = 60s) Viotm 6000 Vpeak
Safety-limiting values — maximum values allowed in the event of a failure.

Case Temperature Ts 150 °C

Input Current Is. INPUT 150 mA

Output Power Ps outpuT 600 mwW
Insulation Resistance at Tg, VIO = 500 V Rs >10° Q

NOTE: These optocouplers are suitable for safe electrical isolation only within the safety limit data. Maintenance of the

safety data shall be ensured by means of protective circuits.
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Storage Temperature Ts -55 +125 °C
Ambient Operating Temperature Ta —40 +105 °C
Supply Voltages Vop 0 6.0 Volts
Output Voltage Vo -0.5 Vpp +0.5 Volts
Average Forward Input Current I — 20.0 mA
Average Output Current Iy — 10.0 mA
Input Power Dissipation P — 35 mwW
Output Power Dissipation Po — 100 mwW
Lead Solder Temperature 260°C for 10s., 1.6 mm below seating plane
Solder Reflow Temperature Profile See Reflow Soldering Profile
Recommended Operating Conditions

Parameter Symbol Min. Max. Units
Ambient Operating Temperature Ta —40 +105 °C
Supply Voltages Vop 45 55 \%

3.0 3.6 \

Input Current (ON) I 12 18 mA
Supply Voltage Slew Rate? Sr 0.5 500 Vims

a. Slew rate of supply voltage ramping is recommended to ensure no glitch more than 1V to appear at the output pin.

Electrical Specifications

Over recommended temperature (T = —-40°C to +105°C), 3.0V < Vpp = 3.6V and 4.5V < Vpp < 5.5V.

All typical specifications are at Tp = +25°C, Vpp = +3.3V.

Parameter Symbol N:na1rl:er Min. Typ. Max. | Units Test Conditions
Input Forward Voltage Vg 1.3 1.5 1.8 vV |l[g=14mA
Input Reverse Breakdown Voltage BVgr 5.0 — — \% IR =10 pA
Logic High Output Voltage VoH Vpp—-1|Vpp—-03| — \Y, IF=0,lp=—4mA, Vpp =3.3V
Vpp-1|Vpp-0.2| — V. |lr=0,lg=—4 mA, Vpp=5V
Logic Low Output Voltage VoL — 0.35 0.8 \ [F=14mA,lo=4mA, Vpp =3.3V
— 0.2 0.8 V  |[lF=14mA, lIg=4mA, Vpp =5V
Input Threshold Current ITH — 4.5 8.8 mA  |lgL =20 pA
Logic Low Output Supply Current IppL ACPL-071L| — 4.1 6.0 mA |lF=14mA
ACPL-074L | — 8.3 12.0 mA |l =14 mA
Logic Low Output Supply Current IbpH ACPL-071L — 3.8 6.0 mA |Ig=0
ACPL-074L| — 7.6 12.0 mA |[lg=0
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Switching Specifications

Over recommended temperature (Tp = —40°C to +105°C), 3.0V £ Vpp = 3.6V and 4.5V < Vpp £ 5.5V.

All typical specifications are at Ty = +25°C, Vpp = +3.3V.

at Logic Low Output®

Parameter Symbol Min. Typ. Max. Units Test Conditions
Propagation Delay Time to Logic tPHL — 29 40 ns |lg=14 mA, C_=15pF, Vpp = 3.3V,
Low Output? CMOS Signal Levels
— — 50 ns |lp=14mA, C_ =15pF, Vpp =5V,
CMOS Signal Levels
Propagation Delay Time to Logic tPLH — 22 40 ns |lg=14 mA, C_=15pF, Vpp = 3.3V,
High Output? CMOS Signal Levels
— — 50 ns |lp=14mA, C_  =15pF, Vpp =5V,
CMOS Signal Levels
Pulse Width tpw 66.7 — — ns
Pulse Width Distortion® |PWD | 0 7 25 ns |lp=14mA, C_=15pF, Vpp =3.3V,
CMOS Signal Levels
— — 30 ns |lp=14mA, C_ =15pF, Vpp =5V,
CMOS Signal Levels
Output Rise Time (10% — 90%) iR — 20 — ns |lg=14 mA, C_=15pF, CMOS Signal Levels
Output Fall Time (90% - 10%) te — 25 — ns |lg=14 mA, C_= 15 pF, CMOS Signal Levels
Common Mode Transient Immunity | | CMy | 10 15 — kV/us [Vep = 1000V, Ty =25°C, [ =0 mA
at Logic High Output®
Common Mode Transient Immunity | | CM__| 10 15 — kV/us [Vopm =1000V, Ty =25°C, I =14 mA

a. tpyL propagation delay is measured from the 50% level on the rising edge of the input pulse to the 50% level of the falling edge of the Vo
signal. tp_ 4 propagation delay is measured from the 50% level on the falling edge of the input pulse to the 50% level of the rising edge of the

Vo signal.

b. PWD is defined as |tPHL - tPLHl'

c. tpsk is equal to the magnitude of the worst case difference in tpy and/or tp 1 that will be seen between units at any given temperature within
the recommended operating conditions.

d. CMy is the maximum tolerable rate of rise of the common mode voltage to assure that the output will remain in a high logic state.

e. CM_ is the maximum tolerable rate of fall of the common mode voltage to assure that the output will remain in a low logic state.

Package Characteristics

All Typical at Tp = 25°C.

Parameter Symbol Min. Typ. Max. Units Test Conditions
Input-Output Insulation 11-0 — — 1.0 MA  |45% RH,t=5s,V o=3kV DC, Ty =25°C
Input-Output Momentary Withstand |  VISO 3750 — — Vrms |RH 50%, t =1 min., Tp =25°C
Voltage
Input-Output Resistance RI-O — 1012 — Q |V o=500Vdc
Input-Output Capacitance CI-O — 0.6 — pF |f=1MHz T, =25°C
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Figure 1: Typical Input Diode Forward Characteristic
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Figure 3: Typical Logic High O/P Supply Current vs.
Temperature for ACPL-074L
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Figure 5: Typical Switching speed vs. Pulse Input Current at
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Figure 7: Typical Vg vs. Temperature
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Figure 8: Recommended Printed Circuit Board Layout

Application Information

Bypassing and PC Board Layout

The ACPL-071L and ACPL-074L optocouplers are
extremely easy to use. ACPL-071L and ACPL-074L provide
CMOS logic output due to the high-speed CMOS IC
technology used.

The external components required for proper operation are
the input limiting resistor and the output bypass capacitor.
Capacitor should be placed as close as possible to the
optocoupler and values should be between 0.01 yF and
0.1 yF.

[1]o 81—V lno—1] o ETOVDD
ko—*p| = % 7] Ne T wto—f7| = % 7 oVy
GND1 o——3] mEN [6}————Vo GND1o———3] mEn [6}—1——Vo

@ 5| {GND2 o4 5 JGND2

ACPL-071L = ACPL-074L 1

Powering Sequence

Vpp needs to achieve a minimum level of 3.0V before
powering up the output connecting component.

Input Limiting Resistors

ACPL-071L and ACPL-074L are direct current driven
(Figure 8), and thus eliminate the need for input power
supply. To limit the amount of current flowing through the
LED, it is recommended that a 210Q resistor is connected
in series with anode of LED (that is, Pin 2 for ACPL-071L
and Pins 1 and 4 for ACPL-074L) at 5V input signal. At 3.3V
input signal, it is recommended to connect a 80Q resistor in
series with anode of LED.

The recommended limiting resistors are based on the
assumption that the driver output impedence is 50 (as
shown in Figure 9).

Figure 9: Connection of Peaking capacitor (Cpeak) in Parallel
of the Input Limiting Resistor (Rllimit) to Improve Speed
Performance
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Single-Channel and Dual-Channel High-Speed 15-MBd CMOS Optocoupler

Speed Improvement

A peaking capacitor can be placed across the input current
limit resistor (Figure 9) to achieve enhanced speed

performance. The value of the peaking cap is dependent to
the rise and fall time of the input signal and supply voltages

and LED input driving current (If). Figure 10 shows
significant improvement of propagation delay and pulse
with distortion with added peak capacitor at driving current
of 14 mA and 3.3V or 5V power supply.

Figure 10: Improvement of t, and PWD with Added 100 pF Peaking Capacitor in Parallel of Input Limiting Resistor
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Figure 11: Test circuit for Common Mode Transient Inmunity and Typical Waveforms. Ryqt, is the total resistance of the driver
output impedence (which is assumed to be 50Q) and the limiting resistor (Riota = Rgry + Riimit)-
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