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As you may have read in previous blogs and Greg Lubarsky’s white paper, “The Forgotten Converter,” using a
charge pump DC/DC converter for special supply rails in a system can be very effective from a solution size and
cost standpoint, especially by eliminating the need for an inductor.

One challenge with a charge pump solution is that it can be a bit noisier than an inductive DC/DC converter.
Some application designers solve this problem by adding a low-dropout regulator (LDO) to the charge pump
output to achieve a low-noise solution. This can be particularly troublesome if you need a negative rail, however,
as negative-rail LDOs typically come in pretty large packages. For example, the ADP7182 comes in a 3mm-
by-3mm package.

With TI's new LM27761 negative-charge pump plus ultra-low-noise LDO, this challenge can be eliminated
cost-effectively. The solution includes the newly released LM27761 inverting charge pump and integrates an
ultra-low-noise LDO — using similar techniques as TI's popular LP5907.

Using just the charge pump to covert the +V)\ to a —Voy1 produces a rail that looks like Figure 1. The output
ripple is of the order of 16mV.

Figure 1. Charge-pump Output Characteristic
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By integrating the ultra-low-noise LDO, you can make that rail a lot cleaner, as shown in Figure 2. In this plot the
ripple is less than 2mV.

Figure 2. Cleaned LDO Output

The LM27761 comes in a tiny 2mm-by-2mm WSONS8 package, which makes for a very compelling footprint and
PCB design-friendly 0.5mm pitch pads.

The added benefit of this device is that it has an adjustable output from -5.0 to -1.5V, which makes it very flexible
for powering different device types. It has the ability to supply up to 250mA loads, and can support multiple loads
if needed.

Quiet negative-rail generation can be very useful in powering high-performance signal-path devices such as
data converters, analog front ends and amplifiers. In fact, the LM27761 complements the new OPA1622
operational amplifier, especially for space-constrained professional and portable audio devices that need the
highest-performance audio-headphone drive solution available and low power consumption.

Additional Resources:
* Read other blogs on designing with charge pumps, including this one on “pumping it up” with charge pumps.
* Browse charge pump solutions.

2 Pump It up Quietly SSZTBL9 — FEBRUARY 2016
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


http://www.ti.com/product/OPA1622
https://e2e.ti.com/search?q=charge%20pump&category=blog
https://e2e.ti.com/blogs_/b/powerhouse/archive/2016/02/01/charge-it-up-with-charge-pumps-part-1
http://www.ti.com/lsds/ti/power-management/charge-pump-inductorless-overview.page
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTBL9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTBL9&partnum=

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

