S/IERGY

SQ93409RL22-J00
Photo-Relay

General Description

The SQ93409RL22-J00 photo-relay consists of two
MOSFETSs optically coupled to an internal infrared light-
emitting diode, making it a suitable substitute for a
mechanical relay. When the internal circuit detects
infrared light, it turns on the MOSFETSs, changing the
MOSFET side from a high-impedance state to a low on-
resistance state.

Housed in a compact package, it features low on-
resistance and supports ON/OFF switching of currents
up to 0.65A, making it suitable for switching applications
in high-speed testers or similar systems.

Typical Application Schematic

Features

Isolation Voltage: 500Vrms

On-State Current: Maximum 0.65A

Ron: 0.44Q (Typical)

1-Form-A, Normally Open Configuration

Operating Temperature Range: -40°C ~110°C
Leakage Current: Less Than 1uA Under 100V Load
Voltage

e LED Trigger Current: 3mA (max)

e Compact Package: 2.0x1.45x1.20mm? (max 1.30mm
height)

Applications

e ATE (Automatic Test Equipment)
¢ Measurement Equipment
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Figure 1. Typical Application Schematic
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Ordering Information

Part Number Package Type Top Mark MSL Delivery Quantity
SMD2015-4
SQ93409RL22-J00 RoHS-Compliant and Halogen-Free 2Alxyz 3 2500 pcs/reel
Device code: 2A1,
x=year code, y=week code, z=package lot number code
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Figure 2. Block Diagram
Device Pinout (Top View)
4 Drain 3 Drain
1 Anode 2 Cathode
Pin No. Pin Name Pin Description
1 Anode Anode pin of internal IR LED
2 Cathode Cathode pin of internal IR LED
3 Drain Drain terminal of the 15t power MOSFET
4 Drain Drain terminal of the 2" power MOSFET
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SQ93409RL22-J00

S/IERGY
Absolute Maximum Ratings ™ (Ta=25°C unless otherwise specified)
Parameter Symbol Min Max Unit
LED Input Forward Current Ir 50 mA
LED Input Forward Current Derating (Ta2 25°C) Ale/ATA -0.3 mA/°C
LED Input Reverse Voltage VR -0.3 5 \%
LED Junction Temperature Tj 125 °C
MOSFET Off-State Output Terminal Voltage Vore 100 \%
MOSFET On-State Current lon 0.65 A
MOSFET On-State Current Derating (Ta = 25°C) Alon/ATa -7.0 mA/°C
MOSFET On-State Current (pulsed) lonp 5 A
(t=100ms, Duty=1/10)
MOSFET Junction Temperature Ti 125 °C
Storage Temperature Teg -55 125 °C
Operation Temperature Tope -40 110 °C
Lead Soldering Temperature (10s) Tsol 260 °C
Junction to Air Thermal Resistance? ResA 177.9 °C/IW
Junction to Case (top) Thermal Resistance Reucitop) 36.5 °C/W
Junction to Board Thermal Resistance Reus 13.0 °C/W
Isolation Voltage (AC, 60s, R.H.< 60 % Bl BVs 500 Vrms
Recommended Operating Conditions (Ta=25°C unless otherwise specified. 1)
Parameter Symbol Min Max Unit
Input Forward Current Ir 5 30 mA
OFF-State Voltage Vbp 80 \Y
ON-State Current lon 0.65 A
Operating Temperature Tope -40 110 °C
Photo-Relay Electrical and Optical Characteristics
(Ta = 25°C unless otherwise specified. [
Parameter Symbol Test Conditions Min Typ Max Unit
LED Input Forward Voltage Ve [F=10mA 1.43 1.59 1.75 \
LED Input Reverse Current Ir Vr=5V 10 A
Electrical LED Input Capacitance Ci V=0V, f=1MHz 28 pF
Characteristics Vorr=100V 1 pA
OFF State Current lorrF Vorr=80V 1 A
Output Capacitance Corr V=0V, f=1MHz 43 pF
Trigger LED Current ler lon=100mA 1.4 3.0
Coupled Electrical | Return LED Current Irc lorr=10pA 0.1 mA
Characteristics ON-State Resistance Ron lzyi—SO.GSA, [F=5mA, 03 0.44 0.6 0
Switching Turn-On Time ton RL=200Q,Vop=20V, 0.45 1.0 ms
Characteristics Turn-Off Time tore | IF=10mA 0.05 | 0.2 ms
. '(I;csjttiaolu%apacnance (Input to Cs Vs=0V, f=1MHz 1 OF
solation -~ . . Vs=500V,
Characteristics®! Isolation Resistance Rs R H.<60% 1014 Q
Isolation Voltage BVs AC, 60s 500 vVrms
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SJIERGY SQ93409RL22-J00

Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability. This device is sensitive to electrostatic discharge (ESD). Extreme ESD conditions should be
guarded against by using proper antistatic precautions for the worktable, operator, solder iron, soldering equipment and
so on.

Note 2: Thermal resistance values are obtained by thermal simulation.

Note 3: This device is considered a two-terminal device: Pins 1 and 2 are shorted together, and pins 3 and 4 are shorted
together.

Note 4: The device is not guaranteed to function outside its recommended operating conditions.

Note 5: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that Ta = Ty = 25°C.
Limits over the operating temperature range (see recommended operating conditions) and relevant voltage range(s) are
guaranteed by design, test, or statistical correlation.

Note 6: Guaranteed by design or statistical correlation and not production tested.
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Typical Performance
Forward Current vs. Forward Voltage
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S/IERGY
Trigger Current vs. Ambient Temperature Switching Time vs. Forward Current
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SJIERGY SQ93409RL22-J00
Application Guide

The SQ93409RL22-J00 is easy to use. Typically, only a single resistor is required to protect the internal LED from
overcurrent. The resistor value must be calculated to meet the device’s lifetime requirements. Since constant-current
driven LED emitting energy will decrease as ambient temperature increases, the resistor value should be reduced to
generate a higher current for the compensation of the LED emitting efficiency decrease.

A forward current of at least 10mA is recommended for driving the LED. Users should use their supply voltage and the I¢
vs. VE curve to determine the appropriate resistor value.

Since the output stage is based on MOSFETSs, the same considerations applicable to MOSFET usage should be
observed. These include breakdown voltage de-rating and current de-rating based on the temperature increase generated
by heat dissipation. A voltage de-rating of approximately 20% is generally recommended.

For layout, users should pay special attention to appropriate heat dissipation measures, such as allocating larger copper
areas during layout or leaving sufficient open space for heat dissipation.

The figure below shows a basic test layout with all traces routed on the top layer. No special layout considerations are
required for the input stage due to its lower heat generation. However, for the output stage, wider traces are
recommended to improve heat dissipation and extend device lifespan.
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Package Outline and PCB Layout
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Pin Number Pin Assignment
1 Anode
2 Cathode
3 Drain
4 Drain
Notes:

1. All dimensions are in millimeters and exclude mold flash and metal burr.

2. All tolerances are +0.1mm unless otherwise noted.
3. 2Al is the product code, x,y and z are the tracing lot code.
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Packaging Quantity Specifications

Aluminum Moisture-proof bag

;
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; 2500pcs/Reel
Label HIC card (5-10-60%) Desiceant Label
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Inner carton

Outer carton maximum 1 bag
maximums 10 inner carton
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SJIERGY SQ93409RL22-J00

* Dimensions of Reel (Unit: mm)

PRODUCT SPECIFICATIONS
TAPE WIDTH | @A£1.0| ®N£0.5| w105 | wa Max
DPR-11D-B* | 178 S4 9.5 15.0

* Dimensions of Tape (Unit: mm)
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Recommended Method of Storage

Storage is recommended as soon as the bag has been opened to prevent moisture absorption. If moisture-proof bags are
not available, the following conditions should be observed:

e Storage temperature: 10°C to 30°C
e Storage humidity: £60%RH max.

e Storage Time: £168hr max.

Moisture-Proof Package
To avoid moisture absorption by the resin, the product should be stored under the following conditions:

e Temperature: 23 £ 5°C

¢ Relative humidity: 60% (max)

e Baking is required if the devices have been stored unopened for more than 24 months and the HIC card is not
discolored.

ESD Precaution

Proper storage and handling procedures should be followed to prevent ESD damage to the devices, especially when they
are removed from the anti-static bag. Electro-Static Sensitive Devices warning labels are on the packaging.

Hand Soldering Precautions

The temperature must not exceed 350°C (using a 25W soldering iron) for a duration of no more than 3 seconds. Do not
apply soldering to the same pin more than once.

Recommended Solder Profile

Te ¥ 255+5/-0°C
Max. Ramp Up Rebe = 336 / \
Max. Ramp Down Rate = 80/

T : |

f T A—217C
@ 60~150sec
200C
Tamin
i 150°C
- ta »
60~120sec

Note 1: Do not put stress on the devices during heating stage while soldering.
Note 2: Do not warp the circuit board after soldering.
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Revision History

The revision history provided is for informational purposes only and is believed to be accurate; however, not warrantied.
Please make sure that you have the latest revision.

1.0 Jul. 22, 2025 Initial Release
1.0a Sept.17, 2025 F:orrect th’e compact package information in 1
Features
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SJIERGY SQ93409RL22-J00

IMPORTANT NOTICE

1. Right to make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published in
this document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain the
latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor
products are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine
whether the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated
with customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents
and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of
failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the
application or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives
against any damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole responsibility
to warrant and guarantee that any intellectual property rights of a third party are not infringed upon when integrating Silergy products
into any application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other than circuitry
entirely embodied in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable. However,
Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information and shall
have no liability for the consequences of use of such information. In no event shall Silergy be liable for any indirect, incidental, punitive,
special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to the
removal or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty,
breach of contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever,
Silergy’ aggregate and cumulative liability towards customer for the products described herein shall be limited in accordance with the
Standard Terms and Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any
applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted
to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction
of a Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage. Silergy
assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion and/or
use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of commercial
sale, as published at http://www.silergy.com, unless otherwise agreed in a valid written individual agreement specifically agreed to in
writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and conditions of the respective
agreement shall apply. Silergy hereby expressly objects to and denies the application of any customer’s general terms and conditions
with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual
property rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent
right, copyright, mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or
services does not constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information
may require a license from a third party under the patents or other intellectual property of the third party, or a license from Silergy under
the patents or other intellectual property of Silergy.

For more information, please visit: www.silergy.com
© 2025 Silergy Corp. All Rights Reserved
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