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Adjustable Soft Start

Almost all portable devices are powered by low voltage batteries. However, in the same devices
there are some circuits like LEDs that need high voltage supply. So, there is a need for voltage
conversion. But often there is also the need for limitation of the input current during start up (so
called soft start) for many reasons.
This article shows the possible solution with boost DCDC converter and adjustable input current
limitation.

2

Where the boost conversion is used

Most batteries used in portable devices are lithium-ion batteries that operate between 2.7V and
4.2V, and dual-cell alkaline (NiCd or NiMH) batteries that have a 1.6V-3.4V range. The next
generations will have an even lower battery supply voltage range.
However the typical application circuits require a stable high voltage supply bus of 12V or higher for
supplying internal LEDs. Producing such a stable output from a low voltage battery is possible with
boost converters that have a big transformation factor.

3

Soft start

Implementing a soft-start routine eliminates the problems caused by inrush current, as it allows the
current to build up to the required value over a controlled period of time.
There are two major elements to the operation of a soft-start routine. First of all, it prevents the
output voltage from overshooting, or severely reduces the scale of the overshoot, by ensuring that
the output voltage does not climb too fast. Secondly, it eliminates the large voltage drop
experienced when a partially discharged battery releases a large inrush current. A soft-start routine
reduces the size of the inrush current, thus also reducing the voltage drop at start-up and enabling
the system to maintain voltage above the threshold for triggering the system’s under-voltage lockout
mechanism.

4

Adjustable solution for soft start

The AS1344 not only provides a complete start-up solution for almost all applications, but also
selection of the maximum current during start-up. This makes it possible also to adjust the time that
is needed to reach the wanted output voltage.
In the Fig.1 we see the block diagram of the AS1344. Both PMOS switches are OFF during shutdown (the output is disconnected from the input, to stop current flowing during shut-down), and both
are ON during normal operating mode. During start-up, however, only one PMOS switch is ON (the
one connected to VIN). So the maximum current that will flow during start-up can be adjusted by
changing the value of the external resistor Rv that is connected between the battery and VIN. This
resistor will permanently limit the current that flows into VIN. After the DC-DC converter has
reached the required output level, and after a small delay, the switch from VDD to SW will be ON –
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in other words, the device will be in normal operating mode. This in turn allows a larger current to
flow, which supports a larger load current, and produces a more efficient system.

Fig. 1: Block diagram of the AS1344

5

Results

For an input voltage of 1.8V, the inrush current can be limited to around 200mA with an external
resistor of 3Ω. For an input voltage of 2.4V, the maximum inrush current is around 400mA, with the
same value of resistor. How the peak current is dependent on the external resistor, is easily seen in
Fig. 2.
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Fig. 2: Peak current vs. Input Voltage, for different values of external resistor

The use of the AS1344 gives the designer simple means, through selection of a single external
resistor value, to control inrush current. By using this one boost converter in multiple circuit designs,
the OEM can potentially reduce procurement costs and simplify supply-chain and inventory issues.

6

Efficiency of AS1344

Because in the normal mode both PMOS transistors are ON, the efficiency is good, which is
presented in Fig. 3. The losses come with a big transformation factor, and not with an additional
feature, which is described in this application note. Thus, for the desired output voltage of 6V, the
efficiency is mostly 80% or more, while for the desired output voltage of 12V the efficiency is mostly
between 70 and 80 %, and for lower input voltage even lower.

Fig. 3: Efficiency vs. Output Current for different Input Voltages of the AS1344
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Contact Information

Buy our products or get free samples online at:
www.ams.com/ICdirect
Technical Support is available at:
www.ams.com/Technical-Support
Provide feedback about this document at:
www.ams.com/Document-Feedback
For further information and requests, e-mail us at:
ams_sales@ams.com
For sales offices, distributors and representatives, please visit:
www.ams.com/contact

Headquarters
ams AG
Tobelbaderstrasse 30
8141 Unterpremstaetten
Austria, Europe
Tel: +43 (0) 3136 500 0
Website: www.ams.com
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Copyrights & Disclaimer

Copyright ams AG, Tobelbader Strasse 30, 8141 Unterpremstaetten, Austria-Europe. Trademarks
Registered. All rights reserved. The material herein may not be reproduced, adapted, merged,
translated, stored, or used without the prior written consent of the copyright owner.
Information in this document is believed to be accurate and reliable. However, ams AG does not
give any representations or warranties, 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.
Applications that are described herein are for illustrative purposes only. ams AG makes no
representation or warranty that such applications will be appropriate for the specified use without
further testing or modification. ams AG takes no responsibility for the design, operation and testing
of the applications and end-products as well as assistance with the applications or end-product
designs when using ams AG products. ams AG is not liable for the suitability and fit of ams AG
products in applications and end-products planned.
ams AG shall not be liable to recipient or any third party for any damages, including but not limited
to personal injury, property damage, loss of profits, loss of use, interruption of business or indirect,
special, incidental or consequential damages, of any kind, in connection with or arising out of the
furnishing, performance or use of the technical data or applications described herein. No obligation
or liability to recipient or any third party shall arise or flow out of ams AG rendering of technical or
other services.
ams AG reserves the right to change information in this document at any time and without notice.
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