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Datasheet

HS-4424RH, HS-4424EH, HS-4424BRH, HS-4424BEH
Radiation Hardened Dual, Non-Inverting Power MOSFET Drivers

The radiation hardened HS-4424RH, HS-4424EH,
HS-4424BRH and HS-4424BEH are non-inverting,
dual, monolithic high-speed MOSFET drivers
designed to convert TTL level signals into high current
outputs at voltages up to 18V.

The inputs of these devices are TTL compatible and
can be directly driven by our HS-1825ARH PWM
device or by our ACS/ACTS and HCS/HCTS type
logic devices. The fast rise times and high current
outputs allow very quick control of high gate
capacitance power MOSFETs in high frequency
applications.

The high current outputs minimize power losses in
MOSFETs by rapidly charging and discharging the
gate capacitance. The output stage incorporates a
low voltage lockout circuit that puts the outputs into a
three-state mode when the supply voltage drops
below 10V for the HS-4424RH, HS-4424EH and 7.5V
for the HS-4424BRH, HS-4424BEH.

Constructed with the dielectrically isolated Rad Hard
Silicon Gate (RSG) BiCMOS process, these devices
are immune to single event latch-up and have been
specifically designed to provide highly reliable
performance in harsh radiation environments.

Detailed Electrical Specifications for these devices
are contained in SMD 5962-99560.

Related Literature
For a full list of related documents, visit our website:

» HS-4424RH, HS-4424EH, HS-4424BRH and
HS-4424BEH device pages

Features
* Electrically screened to DESC SMD # 5962-99560

* QML qualified per MIL-PRF-38535 requirements
+ Radiation environment
o High dose rate (50-300rad(Si)/s): 300krad(Si)
o Latch-up immune

o Low dose rate (0.01rad(Si)/s): 50krad(Si)
(EH products only)

* lpgak: >2A (min)

+ Matched rise and fall times (C; = 4300pF): 75ns
(maximum)

» Low voltage lockout feature
o HS-4424RH, HS-4424EH: <10.0V
o HS-4424BRH, HS-4424BEH: <7.5V
» Wide supply voltage range: 12V to 18V
* Prop delay: 250ns (maximum)
+ Consistent delay times with V¢ changes
* Low power consumption
o 40mW with inputs high
o 20mW with inputs low
» Low equivalent input capacitance: 3.2pF (typical)
» ESD protected: >4000V

Applications
» Switching power supplies
* DC/DC converters

* Motor controllers

Table 1. Table of Differences

Part Number Dose Rate (rad(Si)/s)
HS-4424RH, HS-4424BRH 50-300
HS-4424EH, HS-4424BEH 0.01
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HS-4424RH, HS-4424EH, HS-4424BRH, HS-4424BEH 1. Overview
1. Overview
1.1 Ordering Information

Ordering SMD Number Part Number Package

(Note 2) (Notes 1, 3) Temperature Range (°C) | (RoHS Compliant) Pkg. Dwg. #

5962F9956004V9A HS0-4424BEH-Q -55 to +125 DIE
5962F9956002V9A HS0-4424BRH-Q -55 to +125 DIE
N/A HS0-4424BRH/SAMPLE -55 to +125 DIE SAMPLE
5962F9956003V9A HS0-4424EH-Q -55 to +125 DIE
5962F9956001V9A HS0-4424RH-Q -55 to +125 DIE
N/A HS0-4424RH/SAMPLE -55 to +125 DIE SAMPLE
5962F9956001VXC HS9-4424RH-Q -55to +125 16 Ld Flatpack K16.A
5962F9956004VXC HS9-4424BEH-Q -55 to +125 16 Ld Flatpack K16.A
5962F9956003VXC HS9-4424EH-Q -55 to +125 16 Ld Flatpack K16.A
5962F9956002QXC HS9-4424BRH-8 -55 to +125 16 Ld Flatpack K16.A
5962F9956002VXC HS9-4424BRH-Q -55 to +125 16 Ld Flatpack K16.A
N/A HS9-4424BRH/PROTO -55 to +125 16 Ld Flatpack K16.A
N/A HS9-4424RH/PROTO -55to +125 16 Ld Flatpack K16.A
5962F9956001QXC HS9-4424RH-8 -55 to +125 16 Ld Flatpack K16.A
Notes:

1. These Pb-free Hermetic packaged products employ 100% Au plate - e4 termination finish, which is RoHS compliant and compatible with
both SnPb and Pb-free soldering operations.

2. Specifications for Rad Hard QML devices are controlled by the Defense Logistics Agency Land and Maritime (DLA). The SMD numbers

must be used when ordering.

3. The /PROTO and /SAMPLE are not rated or certified for Total lonizing Dose (TID) or Single Event Effect (SEE) immunity. These parts are
intended for engineering evaluation purposes only. The /PROTO parts meet the electrical limits and conditions across temperature
specified in the DLA SMD and are in the same form and fit as the qualified device. The /SAMPLE parts are capable of meeting the
electrical limits and conditions specified in the DLA SMD at +25°C only. The /SAMPLE parts do not receive 100% screening across
temperature to the DLA SMD electrical limits. These part types do not come with a Certificate of Conformance because they are not DLA

qualified devices.

1.2 Pin Configuration

Flatpack CDFP4-F16

Top View
NC 1 16—
INA ——1 2 15—
NC——13 (L N —
GNDA ———14 b ) e—
GNDB —————115 12—
NC ————6 i [ —
INB ———17 o——
NC ——————18 L ) e—

NC
OUTA
OUTA

Vee
OouTB
ouTB
NC
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HS-4424RH, HS-4424EH, HS-4424BRH, HS-4424BEH

2. Die Characteristics

2. Die Characteristics

Table 2. Die and Assembly Related Information

Die Information

Dimensions

4890um x 3370um (193 mils x 133 mils)
Thickness: 483um +£25.4pm (19 mils £1 mil)

Interface Materials

Glassivation

Type: PSG (Phosphorous Silicon Glass)
Thickness: 8.0kA +1.0kA

Top Metallization

Type: AISiCu
Thickness: 16.0kA +2kA

Substrate

Radiation Hardened Silicon Gate, Dielectric Isolation

Backside Finish

Silicon

Assembly Information

Substrate Potential

Unbiased (DI)

Additional Information

Worst Case Current Density

<2.0 x 105 A/cm?2

Transistor Count

125

2.1 Metallization Mask Layout

GND (5)

IN B (7)
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HS-4424RH, HS-4424EH, HS-4424BRH, HS-4424BEH

3. Revision History

3. Revision History

Rev.

Date

Description

3.00

Jun.11.19

Applied new formatting.
Added Related Literature.
Added Table 1.

Removed 3rd bullet

Updated third sub-bullet under radiation environment feature bullet.

Removed Note from pin configuration.
Added Note 3.

Added package outline drawing.
Added Revision History

Updated disclaimer.
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HS-4424RH, HS-4424EH, HS-4424BRH, HS-4424BEH

4. Package Outline Drawing

4,

K16.A
16 LEAD CERAMIC METAL SEAL FLATPACK PACKAGE
Rev 2, 1/10

Package Outline Drawing

For the most recent package outline drawing, see K16.A.
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SIDE VIEW

NOTES:

Alndex area: A notch or a pin one identification mark shall be located
adjacent to pin one and shall be located within the shaded area shown.
The manufacturer’s identification shall not be used as a pin one
identification mark. Alternately, a tab may be used to identify pin one.

If a pin one identification mark is used in addition to a tab, the limits
of the tab dimension do not apply.

The maximum limits of lead dimensions (section A-A) shall be
measured at the centroid of the finished lead surfaces, when solder
dip or tin plate lead finish is applied.

Measure dimension at all four corners.

5. For bottom-brazed lead packages, no organic or polymeric materials
shall be molded to the bottom of the package to cover the leads.

Dimension shall be measured at the point of exit (beyond the
meniscus) of the lead from the body. Dimension minimum shall
be reduced by 0.0015 inch (0.038mm) maximum when solder dip
lead finish is applied.

7. Dimensioning and tolerancing per ANSI Y14.5M - 1982.

8. Controlling dimension: INCH.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
Wwww.renesas.com www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

© 2019 Renesas Electronics Corporation. All rights reserved.
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