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Introduction

The LT8609, LT8609A, LT8609B, and LT8609S are synchronous mono-
lithic step-down regulators that feature a wide 3 V to 42 V input range.
This device family is optimized for applications requiring low EMI, high
efficiency, and a small solution size—suitable for demanding automotive,
industrial, computing, and communications applications. All regulators in
this series have the same 2 A continuous, 3 A transient (<1 second) load
current capability. Their features are summarized in Table 1.

The LT8609, LT8609A, and LT8609S feature 2.5 YA ultralow quiescent
current, which is important for battery-powered systems. With integrated
top and bottom N-channel MOSFETs, the regulators exhibit impressive
light load efficiency. The LT8609B operates in pulse-skipping mode only,
with higher quiescent current than the other devices, and it offers lower
ripple during light load operation.

All of these devices can pass CISPR 25 Class 5 radiated EMI regulation,
the most rigorous EMI standard for automotive equipment. Furthermore,
the LT8609, LT8609A, and LT8609S feature spread spectrum frequency
operation to reduce EMI peaks. The LT8609S displays the most impressive
EMI performance in this family, based on its proprietary Silent Switcher® 2
technology, described below.
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Figure 1. Ultralow EMI emission LT8609S 12 V to 5 V synchronous
step-down converter.
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55V to 42V Input, Low EMI, High Efficiency 5V,
2 A Supply

A5.5V 1042 Vinput to 5V/2 A output power supply is shown in Figure 1.
This solution features a 16-lead LT8609S regulator with a 2 MHz switch-
ing frequency. Only a few components are required for the complete
solution, including inductor L1 and a few passive components. Figure 2
shows that this solution can achieve 92.9% peak efficiency.

Burst Mode Operation to Improve
Light Load Efficiency

During light load operation and no-load standby mode, high efficiency
and low idle current are important for battery-powered applications. The
LT8609, LT8609A, and LT8609S feature a low 2.5 pA quiescent current
in Burst Mode® operation. During light load and no-load conditions, the
switching frequency is gradually reduced, greatly reducing power loss
while keeping the output voltage ripple relatively low. Figure 2 shows that
light load efficiency remains above 85% while the power loss approaches
zero at minimal loads.
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Figure 2. Efficiency vs. load current for LT8609/LT8609A/LT8609S-based 12 Vyy to
5 Vpyr step-down converter.
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High Switching Frequency with Ultralow EMI
Emission and Improved Thermal Performance

EMI compliance is a concern in @ number of environments, including auto-
motive systems. With integrated MOSFETSs, advanced process technology,
and up to 2.2 MHz operation, all of the devices in this family can achieve
a small solution size while satisfying the most stringent EMI standards.
Spread spectrum frequency operation, which reduces EMI peaks, is avail-
able in all but the LT8609B. Furthermore, the LT8609S incorporates Silent
Switcher 2 technology. Silent Switcher 2 devices feature integrated hot
loop and warm loop caps to make EMI performance insensitive to board
layout and the number of board layers. A board with fewer layers can be
used to reduce manufacturing costs without sacrificing EMI and thermal
performance.

Figure 2 shows that the LT8609S features the best peak and full load
efficiency of the device family. Figure 3 and Figure 4 show a CISPR 25 EMI
and thermal performance comparison of the Figure 1 solution on 2- and
4-layer boards.

Conclusion

The devices in the LT8609 family are easy to use monolithic step-down
regulators with integrated power MOSFETs and built-in compensation
circuits. They are optimized for applications with wide input voltage range
and low EMI noise requirements. Low, 2.5 pA quiescent current and
Burst Mode operation make them excellent battery-powered step-down
converter solutions. A 200 kHz to 2.2 MHz switching frequency range
make them suitable for most low power to micropower applications.
Integrated MOSFETs and up to 2.2 MHz switching frequency capabil-
ity minimize solution size. CISPR 25 scanning results show excellent
radiated EMI performance, compliant with the most stringent EMI
standards. Silent Switcher 2 technology in the LT8609S makes its per-
formance immune to layout and layer changes, which greatly reduces
development and manufacturing costs.
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Figure 3. CISPR 25 radiated EMI performance comparison between 2- and 4-layer
boards for the circuit in Figure 1.
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Figure 4. Thermal performance comparison between 2- and 4-layer boards for
the circuit in Figure 1.

Part Package Performance Operation Mode
Burst Mode operation,
LT8609 10-lead MSE High efficiency pulse-skipping mode, spread
spectrum mode, sync mode
Optimized for both Burst Mode operation,
LT8609A 10-lead MSE efficiency and pulse-skipping mode, spread
EMI performance spectrum mode, sync mode
LT8609B 10-lead MSE High efficiency Pulse-skipping mode
Sl £ile 2 Burst Mode operation,
technology pulse-skipping mode
LT8609S 16-lead LQFN incorporated with !
- spread spectrum mode,
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EMI performance Y
About the Author

Dong Wang is a senior applications engineer for power products at
Analog Devices who began his career at Linear Technology (now
part of ADI) in 2013. He currently provides applications support
for nonisolated monolithic step-down converters. Dong Wang has
broad interests in power management solutions and analog circuits,
including high frequency power conversion, distributed power
systems, power factor correction techniques, low voltage, high
current conversion techniques, high frequency magnetic integration,
and modeling and control of converters. Dong Wang graduated from
Zhejiang University in Hangzhou, China with a Ph.D. in electrical
engineering. He can be reached at dong.wang@analog.com.

Online Support N )
CommuniI’;c))r/J L"’EnglneerZonew
Engage with the SUPPORT COMMUNITY

Analog Devices technology experts in our online support
community. Ask your tough design questions, browse FAQs,
or join a conversation.

Visit ez.analog.com

Analog Devices, Inc.
Japan Headquarters

Analog Devices, Inc.
Worldwide Headquarters

Analog Devices, Inc.
Europe Headquarters
Analog Devices, KK

Analog Devices, Inc. Analog Devices GmbH

One Technology Way Otl-Aicher-Str. 60-64 New Pier Takeshiba

P.0. Box 9106 80807 Miinchen South Tower Building
Norwood, MA 02062-9106 Germany 1-16-1 Kaigan, Minato-ku,
USA. Tel: 49.89.76903.0 Tokyo, 105-6891

Tel: 781.329.4700 Fax: 49.89.76903.157 Japan

Tel: 813.5402.8200
Fax: 813.5402.1064

(800.262.5643, U.S.A. only)
Fax: 781.461.3113

©2018 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
Ahead of What's Possible is a trademark of Analog Devices.
DN20698-0-9/18

Analog Devices, Inc.
Asia Pacific Headquarters

Analog Devices

5F, Sandhill Plaza

2290 Zuchongzhi Road analog.com
Zhangjiang Hi-Tech Park

Pudong New District

Shanghai, China 201203 ANALOG
Tel: 86.21.2320.8000

Fax: 86.21.2320.8222 DEVICES

AHEAD OF WHAT'S POSSIBLE™


http://www.analog.com
http://www.analog.com/lt8609
http://www.analog.com/lt8609S
http://ez.analog.com
https://ez.analog.com/
http://www.analog.com/en/index.html

