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Fast Response for Input Ripple Rectification
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Automotive standards, such as ISO 16750 or LV124, specify that automotive i ﬁ : 10 A Load
electronic control units (ECUs) may face a supply with a superimposed ac |:>: :|:> @
ripple of up to 6 V p-p at up to 30 kHz. Devices such as the LT8672’s gate Battery : i
driver, which controls the external MOSFET, is strong enough to handle i |
ripple frequencies of up to 100 kHz, which minimizes reverse current. ! |

An example of such an ac ripple rectification is shown in Figure 1.

Figure 2. System configuration for thermal performance comparison.

Vourpmm Extra Low Input Voltage Operation Capability
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Automotive mission critical circuitry must be able to operate during cold

crank conditions, when the car battery voltage can collapse to 3.2 V. With
Vearr this in mind, many automotive grade electronics are designed to oper-
2V/Div ate down to 3 V input. A Schottky diode’s variable forward voltage drop
can present a problem during cold crank, where this drop produces a
downstream voltage of 2.5V to 3V, which is too low for some systems to
Vs"““;‘;,",‘g‘;"j operate. In contrast, an LT8672 solution guarantees the required 3 V due
to its regulated 20 mV voltage drop, which allows for easier circuit design
and improved system robustness.

VGA%S‘L;;JB?‘; Figure 4 shows a comparative cold crank test setup using an LT8650S
step-down converter as the downstream test system. The LT8650S output
500 ps/Div is set to 1.8V at a constant load of 4 A, and its minimum input operating

Figure 1. Rectification of input ripple. requirement is 3 V. The results are shown in Figure 5.

Low Power Dissipation Compared with a
Schottky Diode

The performance of the LT8672 (using the IPD100N06S4-03 as an exter-
nal MOSFET) can be compared to a Schottky diode (CSHD10-45L) with the
setup shown in Figure 2. Here, a 12 V power supply at the input emulates
the automotive voltage supply, and the output is loaded with a constant
current of 10 A. Thermal performance for both solutions at steady state
is shown in Figure 3. Without cooling, the thermal performance of the
LT8672 solution is far superior, reaching a peak temperature of only 36°C,
while the Schottky diode solution reaches a much higher 95.1°C.
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Conclusion

The LT8672 active rectifier controller is able to rectify high frequency
ac ripple on automotive supplies. It uses an integrated boost regulator
to drive a MOSFET for ultrafast response during continuous rectifica-
tion, which is an improvement over charge pump solutions. It provides
rectification and reverse input protection with low power dissipation and
an ultrawide operational range (desirable for cold crank) in a tiny 10-lead
MSOP package. In addition, the LT8672’s active protection has a number
of advantages over Schottky diode designs, such as minimal power dis-
sipation and a small, predictable, regulated 20 mV voltage drop. The LT8672
also includes features to satisfy supply rail requirements in automotive

environments:
> Reverse input protection to 40V
» Wide input operation range: 3V to 42V
» An ultrafast transient response
> It rectifies 6 V p-p up to 50 kHz and it rectifies 2 V p-p up to 100 kHz
» Integrated boost regulator for the FET driver outperforms charge
pump devices
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Figure 3. Thermal performance comparison: (a) The LT8672 controlled system tops 0
out at a cool 36°C, (b) while the Schottky diode system reaches 95.1°C, causing 100 ms/Div
significant heating over the entire board. 16
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Figure 4. System configuration for cold crank test. 2 M
When Vg drops to 3.2 V, the LT8672 controlled system (a) maintains o

Vy > 3V, allowing the LT8650S to keep its output Vs stable at 1.8V, 100 ms/Biv

while in the Schottky diode system (b), the input voltage V,, of the LT8650S Figure 5. A system voltage comparison under cold crank (a) using the LT8672

. e . A s here Vs, Stays stable at 1.8 V and (b) using a Schottky Diode where Vs,s drops
drops below its minimum operating voltage, preventing it from maintain- tV)ZIow the milJ7/imum operating valta(gé.u g y Plode winere Ysrs arop
ing 1.8V at its output, Vgys.

Integrated Boost Regulator

Many alternative active rectifier controllers use a charge pump to power
the gate driver. These solutions often cannot provide strong gate charging
current and a regulated output voltage, which limits the frequency range
and performance of continuous rectification. The LT8672’s integrated
boost regulator provides a tightly regulated gate driver voltage with a
strong gate driver current.



Figure 6 shows a complete protection solution.
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Figure 6. LT8672 active rectification/reverse protection solution.

About the Author

Bin Wu was born in Zhejiang, China, in 1985. He received his Ph.D.
in electrical engineering from University of California, Irvine, CA, in
April 2016. From April 2016 to July 2017, he was a post-doctoral
research associate at the University of Maryland, College Park.
After that, he worked at Maxim Integrated. Since November
2017, he has been an application engineer with Analog Devices,

San Jose.

His interests include electrical vehicle power architecture, high power
density step-up/step-down dc-to-dc converters, switched capacitor
converters, modeling, and renewable energy integration systems.
He can be reached at bin.wu@analog.com.

Online Support

Community
Engage with the

L’:’EngineerZone'“

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.
Worldwide Headquarters

Analog Devices, Inc.

One Technology Way

P.0. Box 9106

Norwood, MA 02062-9106
USA.

Tel: 781.329.4700
(800.262.5643, U.S.A. only)
Fax: 781.461.3113

Analog Devices, Inc.
Europe Headquarters

Analog Devices GmbH
Otl-Aicher-Str. 60-64
80807 Miinchen
Germany

Tel: 49.89.76903.0
Fax: 49.89.76903.157

Analog Devices, Inc.
Japan Headquarters

Analog Devices, KK
New Pier Takeshiba
South Tower Building

1-16-1 Kaigan, Minato-ku,

Tokyo, 105-6891
Japan

Tel: 813.5402.8200
Fax: 813.5402.1064

Analog Devices, Inc.
Asia Pacific Headquarters

Analog Devices

5F, Sandhill Plaza

2290 Zuchongzhi Road
Zhangjiang Hi-Tech Park
Pudong New District
Shanghai, China 201203
Tel: 86.21.2320.8000
Fax: 86.21.2320.8222

©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.
DN20296-0-6/18

analog.com

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™


http://www.analog.com
http://www.analog.com/en/index.html
mailto:bin.wu%40analog.com?subject=
http://ez.analog.com
https://ez.analog.com/

