News Release TOS H I BA

Toshiba announces new photorelays for semiconductor test applications
New device offers low voltage drive and high temperature operation

Diisseldorf, Germany, 20 February 2024 - Toshiba Electronics Europe GmbH
("Toshiba") has released a new photorelay that is capable of operating with a low voltage
drive. This, along with the extended operating temperature range, makes it ideal for
demanding semiconductor test applications.

Semiconductor testers verify that the device under test (DUT) meets specifications by
applying a voltage/current to the relevant pins. As traditional relays are not suitable, it is
common to use photorelays due to their solid-state operation and compact size.
Typically, an FPGA (field programmable gate array) is used for control but, as these
increasingly operate at 1.8V, compatibility can be an issue.

The new TLP3412SRLA offers Toshiba's lowest ever photorelay operating voltage (Vron)
of just 1.6V, making it suitable for use with low voltage 1.8V FPGAs. A resistor is built in
on the primary (LED) side, enabling voltage-controlled operation without requiring
external resistors.

It is common to test semiconductors at elevated temperatures and with photorelays
placed on the probe card close to the DUT, they will be required to operate in high
ambient temperatures. The new device has a maximum operating temperature rating of
125°C, thereby ensuring adequate temperature margin within the equipment.

With the need for high levels of throughput in semiconductor testing, often multiple
DUTs are tested in parallel, requiring very dense probe card designs. The TLP3412SRLA
is housed in Toshiba's original S-VSON4T small package measuring just 1.45mm x
2.0mm x 1.4mm.

The new photorelay is configured for a 1-Form-A (NO) contact type and has an on-state
current (lon) of 400mA continuously, or 1200mA when pulsed (lone). The on-state
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resistance is typically 1.0Q and switching times (ton/torr) are less than 350ps / 150us
respectively. Isolation voltage (BVs) is at least 500Vrms.

As well as being ideally suited to semiconductor test, the TLP3412SRLA is also suited to
a wide variety of challenging industrial applications, including programmable logic
controllers (PLCs).

Learn more about new photorelay on Toshiba’'s website: https://toshiba.semicon-
storage.com/eu/semiconductor/product/isolators-solid-state-relays/photorelay-
mosfet-output/detail. TLP3412SRLA.html
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About Toshiba Electronics Europe

Toshiba Electronics Europe GmbH (TEE) offers European consumers and businesses a wide variety of hard
disk drive (HDD) products plus semiconductor solutions for automotive, industrial, l1oT, motion control,
telecoms, networking, consumer and white goods applications. Next to HDDs, the company'’s broad portfolio
encompasses power semiconductors and other discrete devices ranging from diodes to logic ICs, optical
semiconductors as well as microcontrollers and application specific standard products (ASSPs) amongst
others.

In addition, TEE also offers Toshiba’s SCiB™ battery cells and modules with lithium titanium oxide (LTO) for
heavy-duty applications and Silicon Nitride (SiN) ceramic substrates used in power semiconductor modules,
inverters and converters for their heat dissipation characteristics and strength.

TEE has its headquarters in Dusseldorf, Germany, with branch offices in France, Italy, Spain, Sweden and the
United Kingdom providing marketing, sales and logistics services.

Visit Toshiba's websites at www.toshiba.semicon-storage.com, www.scib.jp/en and www.toshiba-
tmat.co.jp/en/ for further company and product information.
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