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1 Need for buck-boost voltage conversion

Power management is an important issue for battery powered portable electronic devices. However,
buck or boost voltage conversion is not enough for many applications. Many batteries have wide
voltage ranges and the desired supply voltage for many integrated circuits inside of the portable
devices is between maximal and minimal battery voltage. Widely used lithium ion batteries have
2.7V to 4.2V, and dual cell alkaline (NiCd or NiMH) batteries have a 1.6V to 3.4V voltage range. For
many applications that use these batteries (like handheld computers, handheld instruments,
portable music players or similar), the desired stable output voltage is 2.5V, 3V or 3.3V. This is only
possible with buck-boost converts. The AS1337 is a DC-DC boost converter with buck mode and an

optimal solution for buck-boost conversion. The operating modes example is presented in Fig.1.
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Fig.1: Typical operating modes of AS1337A
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2 Boost converter with buck mode and battery connected in shutdown

AS1337A works as a boost DC-DC converter with the possibility for down conversion of buck mode.
This is provided with switching of only 2 internal switches. The coil current always flows through one
of 2 switches, and the energy losses are small. Down conversion functions similarly to up
conversion, with forced destroying some energy, to be able to make down conversion with concept
of up conversions. Internal comparator desides which mode to take: if VIN < VOUT it works as

boost converter, if VIN > VOUT it works as buck converter. Fig. 2 shows the typical application

diagram.
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Fig.2: Typical application diagram of AS1337A

|

During Shut Down or Power Down, as soon as the EN is LOW, VIN is direcly through internal switch

connected to VOUT. This is suited only for the applications where VOUT voltage can be acceped in

the whole domain of VIN. Otherwise it could destroy the supplied cicuits. For example, if VIN=4V,

during Shut Down, it becomes VOUT=4V also, even if by FB divider a lower value for VOUT is

selected to lower value, such as 3.3V. During shut down all internal blocks are turned off, so the

current flowing into the device is less than 1uA. There is no coil current flowing.
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3 Soft start up
The AS1337A has an implemented soft start up function. This provides limitation of the input current

to about 200-300mA for the first 1ms after enabling the chip by EN pin.

Normally this is enough for whole start up if output capacitor is 4.7uF, 10uF of even 22uF. In the
Bolck Diagramm in Fig.3 output capacitor of 4.7uF is used, while input capacitor of 1uF is used. If
the application needs a very big output capacitor (for example 220uF) to hold VOUT without ripples,
this is also possible to realize, but the start up will last longer, and it will not be possible to limit this
current for the whole start up range. But for such applitions the soft start up is generaly not needed
after a certain period of time. A big input capacitor is desired. Otherwise voltage of the input could
be discharge to a lower value during start up. But even with 0.85V on the input, AS1337 does not

have difficulty operating, so this will not make problems in operating.
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Fig. 3: AS1337A block diagramm

Power applied to a DC-DC converter causes a large peak inrush current due to the application of

the high dv/dt to the input filter capacity. These filter capacitors initially act like a short circuit,
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allowing an immediate inrush current with a fast rise time. The peak inrush current can be
significantly greater than the steady-state current. With soft start up, this problem is solved, because
the inrush current is limited. The peak current and current ramp should be controlled to prevent

potential damage to the circuit, what is realized for 1ms in AS1337A.

4 Results

The AS1337A has 2 Modes: boost (step up) and buck (step down). While the boost mode has great
efficiency, up to 97%, the buck mode has low efficiency with maximum 72%. COUT used for the

measurements is 22uF.
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Fig. 4: Efficiency vs. load current, VOUT=3.3V: Comparion between buck mode (left) and boost
mode (right)

In Fig.5 the efficiency for the whole input range is presented, so both modes are in one diagram.
We see that down mode has significantly lower efficiency. However, AS1337A is generally used in
applications where most of the time the device works in boost mode. For example, 2 AA battery
cells give voltage 1.8V to 3.6, but battery discharge in the beginning is high, so most of the time
(about 90%) battery voltage is less than 3.3V. If the output voltage is 3.3V, the device will work
about 90% of the time in boost mode with great efficiency. And approximate efficiency will be about

85-90%, depending on the needed output (load) current.

Using a bigger output capacitor to make VOUT more stable would also have very good efficiency, In

this case, only slower and smaller change on the VOUT is expected.
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Load current capability is about 200mA, if input voltage is bigger than 1.5V (Fig.6). During buck
mode, the capability is much higher. During switching between buck and boost mode the capability

is 200mA, and that is why the capability is limited for whole boost mode to that value.
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Fig. 5: Efficiency vs. input voltage for VOUT = 3.3V
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Fig. 6: Load current capability
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5 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

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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6 RoHS Compliant & ams Green Statement

RoHS

The term RoHS compliant means that ams AG products fully comply with current RoHS directives.
Our semiconductor products do not contain any chemicals for all 6 substance categories, including
the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed
to be soldered at high temperatures, RoHS compliant products are suitable for use in specified
lead-free processes.

ams Green (RoHS compliant and no Sb/Br)

ams Green defines that additionally to RoHS compliance, our products are free of Bromine (Br) and
Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight in homogeneous
material).

Important Information

The information provided in this statement represents ams AG knowledge and belief as of the date
that it is provided. ams AG bases its knowledge and belief on information provided by third parties,
and makes no representation or warranty as to the accuracy of such information. Efforts are
underway to better integrate information from third parties. ams AG has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted
destructive testing or chemical analysis on incoming materials and chemicals. ams AG and ams AG
suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.
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7 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.

Devices sold by ams AG are covered by the warranty and patent indemnification provisions
appearing in its Terms of Sale. ams AG makes no warranty, express, statutory, implied, or by
description regarding the information set forth herein. ams AG reserves the right to change
specifications and prices at any time and without notice. Therefore, prior to designing this product
into a system, it is necessary to check with ams AG for current information. This product is intended
for use in commercial applications. Applications requiring extended temperature range, unusual
environmental requirements, or high reliability applications, such as military, medical life-support or
life-sustaining equipment are specifically not recommended without additional processing by ams
AG for each application. This product is provided by ams AG “AS IS” and any express or implied
warranties, including, but not limited to the implied warranties of merchantability and fithess for a
particular purpose are disclaimed.

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 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.
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