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AN-1302 LM2750-ADJ Evaluation Board

1 Part Description

The LM2750-ADJ is a switched-capacitor doubler that produces a low-noise, well regulated output voltage.
With a pair of external resistors, the output voltage can easily be set to a level between 3.8V and 5.2V.
The LM2750 is provided in Texas Instruments 10-pin QFN, a package with excellent thermal properties
that keeps the part from overheating under almost all rated operating conditions.

A perfect fit for space-constrained, battery-powered applications, the LM2750 requires only 3 external
components: one input capacitor, one output capacitor, and one flying capacitor. Small, inexpensive
ceramic capacitors are recommended for use. These capacitors, in conjunction with the 1.7MHz fixed
switching frequency of the LM2750, yield low output voltage ripple, beneficial for systems requiring a low-
noise supply.

Pre-regulation minimizes input current ripple, reducing input noise to negligible levels. A tightly controlled
soft-start feature limits inrush currents during part activation. Shutdown completely disconnects the load
from the input. Output current limiting and thermal shutdown circuitry protect both the LM2750 and
connected devices in the event of output shorts or excessive current loads.

2 Board Usage

2.1 Input

Connect the input and ground pins of the evaluation board to a power supply or battery with short, low-
impedance, low-inductance wires or cables. The nominal input voltage range of the LM2750-ADJ is 2.7V
to 5.6V, but at lower output voltages (Vout < 4.9V) the input voltage should never be more than 0.7V
below the output voltage.

2.2 Output Voltage and Current

The output voltage of the LM2750-ADJ can be programmed with a simple resistor divider (see resistors
Rfb1l and Rfb2 on Figure 1). The values of the feedback resistors set the output voltage, as determined by
the following equation:

Vout = 1.23V x (1 + Rfb1/Rfb2) (1)
In Equation 1, the "1.23V" term is the nominal voltage of the feedback pin when the feedback loop is

correctly established and the part is operating normally. The sum of the resistance of the two feedback
resistors should be between 15kQ and 20kQ:

15kQ < (Rfbl + Rfb2) < 20kQ
If larger feedback resistors are desired, a 10pF capacitor should be placed in parallel with resistor R1.

The output voltage of the LM2750 is ensured to accurate to +4% when it is set to 5.0V and the part is
operated withing nhominal operating ratings. Regulation is specified for load currents as high as 120mA.
The LM2750 is capable or driving load currents up to and above 120mA. The LM2750 datasheet provides
information on high load current usage, and datasheet curves illustrate the typical performance of the part
with output currents as high as 175mA.
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2.3 Shutdown

A jumper is present on the evaluation board to bring the LM2750 in and out of shutdown. When the
jumper is in place, the SD pin is connected to V, and the part is operational.

www.ti.com

Removing the jumper floats th@ pin. A 200kQ resistor connected internally between the SD pin and
GND pulls the voltage on the SD pin low. This places the LM2750 in shutdown.

3 Evaluation Board Schematic
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Figure 1. Evaluation Board Schematic
4 Components
4.1 Integrated Circuit
Part # Package Mark I.D. Package Dimensions
LM2750-ADJ S003B WSON10 (NGY0010A) 3.0mm x 3.0mm x 0.8mm
4.2 Capacitors
Capacitor Value Case Size Height Temperature Mfr. Part #
Symbol U.S. (Metric) Characteristic
Cin 2.2uF, 16V @ 0805 (2012) 1.25mm X5R TDK C2012X7R1C225K
Cfly 1.0uF, 10V @ 0603 (1608) 0.8mm X5R TDK C1608X5R1A105K
Cout 2.2uF, 16V @ 0805 (2012) 1.25mm X5R TDK C2012X7R1C225K

@ To meet LM2750 minimum capacitance requirements, 10V is the minimum recommended voltage rating for all capacitors. This

elevated rating recommendation accounts for capacitance degradation due to DC bias, a common property of ceramic
capacitors. For more information on capacitors, refer to LM2750 Low Noise Switched Capacitor Boost Regulator (SNVS180).
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4.3 Resistors

Evaluation Board nominally set to Vo = 4.5V with the following resistors:
Resistor Value Case Size Manufacturer Part #
Symbol U.S. (Metric)
Rfb1l 11.5kQ, 1% 0603 (1608) Vishay-Dale CRCW06031152F
Rfb2 4.42kQ), 1% 0603 (1608) Vishay-Dale CRCW06034421F

5 References

LM2750 Low Noise Switched Capacitor Boost Regulator (SNVS180)

AN-1187 Leadless Leadframe Package (LLP) Application Report (SNOA401)
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6 Board Layers
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Figure 2. Top Layer, Top View
Figure 3. Bottom Layer, Top View (unmirrored)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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