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ACPL-M75N

High-Speed 15-Mbaud Digital CMOS
Optocoupler

Description Features

The Broadcom® ACPL-M75N optocoupler uses LED, m  Superior optical isolation and insulation
packaging, and CMOS IC technologies to achieve excellent 3.3V and 5V CMOS compatibility

optical galvanic isolation at data rate of up to 15 Mbaud. m  Low power Ipp: 1.5 mA max.

An internal Faraday shield provides a guaranteed = Low LED-drlvmg curren.t Ig: 4 mA min.

common-mode transient immunity specification of 30 kV/us = Data rate: 1_5 Mbaud min. o

minimum. m 30 kV/us min common-mode rejection (CMR)
m —40°C to +125°C operating temperature range

The basic building blocks of the optocoupler are a SO-5 package
high-speed LED and a CMOS detector IC. The detector IC = Safety and regulatory approvals:

incorporates an integrated photodiode, a high-speed — IECJ/EN 60747-5-5 Insulation Working Voltage:
transimpedance amplifier, and a voltage comparator with an 567 Vpk
output driver. — UL 1577 Isolation Voltage: 3750 Vgys/1 min.
Functional Di agram — CAN/CSA-C22.2 No. 62368-1
Applications
ACPL-M75N
i | Vop = Communication interfaces: RS485, CANBus, and I°C
Anode [ ; = Microprocessor system interfaces

:": 5 Vo = Digital isolation for A/D and D/A converters

A
Cathode [ ; CAUTION! Take normal static precautions in handling and

¥ e mn 4 GND assembly of this component to prevent

damage, degradation, or both that may be
induced by ESD. The components featured in

NOTE: The connection of a 0.1-uF bypass capacitor between pins this data sheet are not to be used in military or
Vpp and GND is recommended. aerospace applications or environments. The
Truth Table components are not AEC-Q1OQ quallflgd gnd
not recommended for automotive applications.
LED Output Vo
ON LOW
OFF HIGH
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ACPL-M75N Data Sheet High-Speed 15-Mbaud Digital CMOS Optocoupler

Recommended Reflow Soldering Profile

Recommended reflow condition as per JEDEC Standard, J-STD-020 (latest revision).

NOTE: Non-Halide Flux should be used.

Ordering Information

The ACPL-M75N is UL recognized with an isolation voltage of 3750 Vs for 1 minute per UL1577. All devices are
RoHS-compliant.

Option
Part Number RoHS-gompliant Package Surface Mount | Tape and Reel [IEC/EN 60747-5-5 Quantity
ACPL-M75N -000E SO-5 X 100 per tube
-060E X X 100 per tube
-500E X X 1500 per reel
-560E X X X 1500 per reel

To form an ordering part number, choose a part number from the part number column and combine it with the desired option
from the RoHS option column.

Example:

Part number ACPL-M75N-560E describes an optocoupler with a surface-mount SO-5 package; delivered in Tape and
Reel with 1500 parts-per-reel; with IEC/EN 60747-5-5 Safety Approval; and full RoHS compliance.

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

Broadcom ACPL-M75N-DS100
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ACPL-M75N Data Sheet High-Speed 15-Mbaud Digital CMOS Optocoupler

Package Outline Drawings

Figure 1: ACPL-M75N SO-5 Package

Land Pattern Recommendation
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Dimensions in millimeters (inches). Max. Lead Coplanarity
Note: Foating Lead Protrusion is 0.15 mm (6 mils) max. =0.102 (0.004)
* Maximum Mold flash on each side is 0.15 mm (0.006).
Regulatory Information
IEC/EN 60747-5-5 Options 060, 560 only
UL Approved under UL 1577, component recognition program, File E55361
CSA Approved under CAN/CSA-C22.2 No. 62368-1
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ACPL-M75N Data Sheet

High-Speed 15-Mbaud Digital CMOS Optocoupler

Insulation and Safety Related Specifications

Parameter Symbol Value | Units

Conditions

Minimum External Air Gap
(External Clearance)

L(101) 5.0 mm
through air.

Measured from input terminals to output terminals, shortest distance

Minimum External Tracking
(External Creepage)

L(102) 5.0 mm
path along body.

Measured from input terminals to output terminals, shortest distance

Minimum Internal Plastic Gap 0.08 mm
(Internal Clearance)

Through insulation distance, conductor to conductor, usually the
direct distance between the photo-emitter and photo-detector inside
the optocoupler cavity.

Tracking Resistance CTI 2175 \% VDE 0303-11/DIN EN 60112
(Comparative Tracking Index)
Isolation Group Illa Material Group (DIN VDE 0110, 1/89, Table 1).

IEC/EN 60747-5-5 Insulation Related Characteristics (Option 060/560)

Parameter Symbol Characteristics Units

Installation Classification per DIN VDE 0110/1.89, Table 1

For Rated Mains Voltage < 150 Vgrus -1V

For Rated Mains Voltage < 300 Vgus -1V

For Rated Mains Voltage < 600 Vryg 1111

For Rated Mains Voltage < 1000 Vrys I-11
Climatic Classification 40/125/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage VIorRM 567 VpEak
Input to Output Test Voltage, Method b? Ver 1063 VpEAK
Viorm % 1.875 = Vpg, 100% Production, Test with t,, = 1s, Partial Discharge < 5 pC
Input to Output Test Voltage, Method a? Ver 907 VpEAK
Viorm X 1.6 = VpR, Type and Sample Test, Test with t,, = 10s, Partial Discharge <5 pC
Highest Allowable Overvoltage (Transient Overvoltage, tj,; = 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 mW
Insulation Resistance at Tg, Vo = 500V Rs >10° Q

a. Refer to the optocoupler section of the Isolation and Control Components Designer's Catalog, under Product Safety Regulations section,
IEC/EN 60747-5-5) for a detailed description of Method a and Method b partial discharge test profiles.

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

data by means of protective circuits.

Broadcom

ACPL-M75N-DS100
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Absolute Maximum Ratings

Parameter Symbol Min. Max. Units Condition
Storage Temperature Ts -55 +125 °C
Ambient Operating Temperature Ta -40 +125 °C
IC Junction Temperature T, — +150 °C
Supply Voltage Vpp 0 6.5 Vv
Output Voltage Vo 05 | Vpp+0.5 \
Average Forward Input Current I — 20 mA
Average Output Current lo — 10 mA
Peak Transient Input Current IF(tran) — 1 A < 1-us pulse width, < 300 pulses/second
(IF at 1-us pulse width, <10% duty cycle) 80 mA  |< 1-us pulse width, < 10% duty cycle
Input Power Dissipation P — 35 mW
Output Power Dissipation Po — 30 mW
Lead Solder Temperature 260°C for 10 seconds, 1.6 mm below seating plane
Solder Reflow Temperature Profile See Recommended Reflow Soldering Profile

Recommended Operating Conditions

Parameter Symbol Min. Max. Units
Ambient Operating Temperature Ta —40 +125 °C
Supply Voltage Vpp 45 55 \%
3.0 3.6 \Y,
Forward Input Current IF(oN) 4 10 mA
Forward Off State Voltage VE(OFF) — 0.8 \

Electrical Specifications (DC)

Over recommended ambient operating temperature (T, = —40°C to +125°C), 3.0V < Vpp < 3.6V and 4.5V < Vpp < 5.5V. All
typical specifications are at Vpp = +5V, Tp = +25°C.

Parameter Symbol Min. Typ. Max. | Units Test Conditions
Input Forward Voltage Vg 1.20 1.50 1.85 \Y I = 6 mA (Figure 2)
Input Reverse Breakdown Voltage BVR 5 — — Vv Ir =10 pA
Logic High Output Voltage VoH VDD-0.6 | VDD -0.2 — \% lon =—-3.2 mA, Iz =0 (Figure 5)
Logic Low Output Voltage VoL — 0.25 0.60 \Y loL =4 mA, I =6 mA (Figure 4)
Input Threshold Current ITH — 0.7 3.5 mA
Logic High Output Supply Current IbpH — 0.9 1.5 mA |Ig=0
Logic Low Output Supply Current IppL — 1.0 15 mA |[F=6mA
Input Capacitance CiN — 60 — pF |f=1MHz, Vg =0V
Input Diode Temperature Coefficient AVEIAT 5 — -1.5 — mV/°C

Broadcom ACPL-M75N-DS100
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ACPL-M75N Data Sheet

High-Speed 15-Mbaud Digital CMOS Optocoupler

Switching Specifications (AC)

Over recommended ambient operating temperature (Tp = —40°C to +125°C), 3.0V £ Vpp £ 3.6V and 4.5V < Vpp < 5.5V. All

typical specifications are at Vpp = +5V, Tp = +25°C.

Logic Low Output®

Parameter Symbol Min. Typ. Max. | Units Test Conditions

Propagation Delay Time to Logic Low Output? tPHL — 36 55 ns |l =6 mA, CMOS Signal Level
(Figures 6, 7, 8, 9, 10)

Propagation Delay Time to Logic High Output? tpLH — 30 55 ns
Pulse Width Distortion® | PWD | — 6 25 ns
Propagation Delay Skew® tpsk — — 25 ns
Output Rise Time (10% to 90%) tr — 6 — ns
Output Fall Time (90% to 10%) tr — 5 — ns
Static Common-Mode Transient Immunity at CMy 30 — — kV/ius |Veopm = 1000V, I = 6 mA, CMOS
Logic High Ou’tputd Signal Level, Tp = 25°C (Figure 11)
Static Common-Mode Transient Immunity at CM_ 30 — — kVius |Vepm = 1000V, I = 6 mA, CMOS

Signal Level, Tp = 25°C (Figure 12)

a. tpy, propagation delay is measured from the 50% (V;, or Ig) on the rising edge of the input pulse to the 0.8V of the falling edge of the Vg
signal. tp| 4 propagation delay is measured from the 50% (V;, or Ig) on the falling edge of the input pulse to the 80% level of the rising edge

of the Vg signal.
b. PWD is defined as |tPHL - tF’LHl'

c. tpsk is equal to the magnitude of the worst-case difference in tpy, tp p, Or both that is 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 remains in a high logic state.

e. CM, is the maximum tolerable rate of fall of the common-mode voltage to assure that the output remains in a low logic state.

Package Characteristics

All typical specifications are at Tp = +25°C.

Parameter Symbol Min. Typ. Max. | Units Test Conditions
Input-Output Momentary Withstand Voltage® Viso 3750 | — — | Vrus |[RH=50%, t=1min, Ty =25°C
Input-Output Resistance Ri.o — 1014 — Q |V 0=500Vdc
Input-Output Capacitance Cio — 0.6 — pF |f=1MHz, Ty =25°C

a. Inaccordance with UL 1577, ACPL-M75N are proof tested by applying an insulation test voltage = 4500 Vs for 1 second, (Leakage detection
current limit, 1o < 5 pA). 3750 Vgys for 1-minute duration is equivalent to 4500 Vs for 1-second duration.

Broadcom
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High-Speed 15-Mbaud Digital CMOS Optocoupler

Performance Plots

Figure 2: Typical Diode Input Forward Current Characteristic
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Figure 6: Typical Switching Speed vs. Temperature at 5V
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Figure 3: Typical Output Voltage vs. Input Forward Current
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Figure 5: Typical Logic High Output Voltage vs. Logic High
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Figure 7: Typical Switching Speed vs. Temperature at 3V
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High-Speed 15-Mbaud Digital CMOS Optocoupler

Figure 8: Typical Switching Speed vs. Forward Current at 5V
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Test Circuit Diagrams
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Figure 9: Typical Switching Speed vs. Forward Current at 3V
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Figure 10: Switching Speed Test Circuit and Typical Waveform
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Figure 11: CMR Test Circuit (for CMp)

Vdd=5V
—i— | E‘l_i
! ' Caypass
&
X F—
R2 h) cer | OUTPUTVo
= - — MONITORING
*—W g : NODE
P PP T T n
SHIELD
R1 390Q
M GND2 R2 180Q
+ e 5, v Cer Capacitance induced from
S————— Probe and Jig
igh Voltage Pulse -
Vo = 1000V Cgypass |Bypass Capacitor 0.1 yF
Figure 12: CMR Test Circuit (for CM,)
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Broadcom, the pulse logo, Connecting everything, Avago Technologies, Avago, and the A logo are among the trademarks
of Broadcom and/or its affiliates in the United States, certain other countries, and/or the EU.

Copyright © 2021 Broadcom. All Rights Reserved.
The term “Broadcom” refers to Broadcom Inc. and/or its subsidiaries. For more information, please visit www.broadcom.com.

Broadcom reserves the right to make changes without further notice to any products or data herein to improve reliability,
function, or design. Information furnished by Broadcom is believed to be accurate and reliable. However, Broadcom does
not assume any liability arising out of the application or use of this information, nor the application or use of any product or
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Lead (Pb) Free
RoHS5 6 fully
compliant
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