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Electromagnetic noise is any type of unwanted electromagnetic energy that contains sufficient intensity to 
distort a signal. When designing high-performance data-acquisition applications or any system with particularly 
sensitive signal paths, noise is therefore the opponent to beat.

On the power-supply side, high-efficiency DC/DC converters can be significant sources of noise due to their 
basic operational principles. They generate both low-frequency ripple at the converter’s switching frequency as 
well as high-frequency noise caused by the fast switching of voltages and currents in the converter power stage.

Examples of noise-reduction techniques used in combination with switching regulators include the 
implementation of additional filtering passive components, like snubber circuits, ferrite beads and feedthrough 
capacitors, or the inclusion of linear power sources like low-dropout regulators in the power path. While these 
schemes work well for most applications, they may have trade-offs in terms of efficiency, solution size and of 
course the cost of the total power solution, particularly in always-on applications like patient monitors, smart 
meters, smart sensors and Internet of Things systems.

Many applications will certainly benefit from a noise-free environment during data acquisition and/or radio-
frequency (RF) communication events. However, power-supply designers need to consider if the efficiency 
(in other words, battery lifetime), board space and component cost trade-offs make sense for their design. 
In scenarios where this can prove problematic, modern DC/DC converters do offer features that help reduce 
the impact of design compromises. One example is the TPS62840 DC/DC converter, an ultra-low (60-nA) 
quiescent-current, high-efficiency, 750-mA step-down regulator designed to maximize battery lifetime in always-
on applications.

The TPS62840’s STOP input pin (see Figure 1) stops regulator switching both immediately (after the current 
switching cycle) and temporarily. During this time, the charge stored in the output capacitor powers the 
application; the regulator generates absolutely no ripple or switching noise. In those conditions, the application 
can perform distortion-free, precise data-acquisition and RF communication procedures.

Figure 1. Typical application circuit showing the STOP input pin

Of course, it’s important to design the system in a way that the device turns back on before its output voltage 
reaches a system-critical level. As soon as a logic-low level is applied to the STOP pin, the regulator will 
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immediately resume switching operation, without any startup and/or soft-start delay. Figure 2 illustrates the 
STOP feature for operating the DC/DC converter in pulse-frequency modulation (PFM) (Figure 2a) or forced 
pulse-width modulation (PWM) (Figure 2b).

Figure 2. STOP mode operation for the TPS62840 (where blue is the input signal for the STOP pin, 
magenta is the output voltage and green is the inductor current) taken with VIN = 3.6 V, VOUT = 1.8 V and 
IOUT = 10 mA in PFM operation (a); and forced PWM operation (b). The measurements include COUT = 10 

µF

How long to undertake a noise-free measurement/RF communication event in STOP mode depends on the 
set output voltage VOUT,SET, the output capacitor value COUT, the required output current IOUT and the voltage 
tolerance of the application. In the examples of Figure 2 (VIN = 3.6 V, VOUT,SET = 1.8 V, IOUT = 10 mA, COUT = 10 
µF), a voltage drop of about 50 mV is reached after a time t = 38 µs. In cases where a constant output current 
IOUT discharges the output capacitor COUT, you can estimate the output voltage behavior VOUT(t) in STOP mode 
as a function of time t with Equation 1:

VOUT(t) = VOUT,SET – IOUT × t / COUT (1)

When designing the power architecture of an always-on application with strong noise control requirements, 
make sure to check out the STOP function of the TPS62840. Combined with other features like 80% light-load 
efficiency at output currents as low as IOUT = 1 µA, or the possibility to select between 16 predefined output 
voltages with a single resistor connected to the VSET pin, the TPS62840 may help maximize your system’s 
battery lifetime while minimizing the amount of required additional components.

Additional resources
• Read these Analog Design Journal articles:

– “Reducing noise on the output of a switching regulator.”
– “IQ: What it is, what it isn’t, and how to use it.”

• Check out the Light Load Efficient, Low Noise Power Supply Reference Design for Wearables and IoT.
• Download the white paper, “Benefits of a Resistor-to-Digital Converter in Ultra-Low Power Supplies.”
• Learn more about “Deciphering low Iq: Using WEBENCH® to design near 100% duty cycle for ultra-low 

power applications.”

www.ti.com

2 Advantages of the STOP Function for Low-noise Data-acquisition Applications SSZT316 – MARCH 2020
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

http://www.ti.com/product/TPS62840
http://www.ti.com/product/TPS62840
https://www.ti.com/lit/pdf/slyt740
https://www.ti.com/lit/pdf/slyt412
http://www.ti.com/tool/TIDA-01566
https://www.ti.com/lit/pdf/slyy180
https://e2e.ti.com/blogs_/b/powerhouse/archive/2019/07/15/deciphering-low-iq-using-webench-to-simulate-100-duty-cycle-for-ultra-low-power-applications
https://e2e.ti.com/blogs_/b/powerhouse/archive/2019/07/15/deciphering-low-iq-using-webench-to-simulate-100-duty-cycle-for-ultra-low-power-applications
https://www.ti.com
https://www.ti.com/lit/pdf/SSZT316
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZT316&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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI 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 TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

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

