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1 Overview

The TPS75005 is a complete power management solution for C2000™ controllers from Texas
Instruments. This document contains supplemental advanced information for the TPS75005 data sheet.

In this advanced information document, the noise immunity of the supply voltage supervisors (SVS) is
explained in detail.

2 Noise Created by C2000 Controllers and Reaction of TPS75005

As a result of the high-speed nature of C2000 controllers, they typically couple high-speed clock noise
onto their own dc supply inputs. This wideband noise is outside of the bandwidth of the TPS75005 control
loop and, therefore, could potentially cause false reset events. In other words, the noise from the controller
can be the cause of the false reset. Figure 1 shows an example of the typical noise on the Vpp (3.3 V)
rail when the GPIO pins are toggling. This noise may or may not be manageable by the proper use of
bypass capacitors.
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Figure 1. Example of Logic Noise Caused by the C2000

When these noise levels exceed the threshold of SVS1 or SVS2, the TPS75005 may output a reset signal
(PG = L) to stop the C2000 controllers. This event can happen very frequently if preventive measures are
not taken @ . Common analog practice tells us that such sharp and short period logic noise is not
propagated inside the controller silicon; therefore, no reset is required. It is preferable that SVS1 and/or
SVS2 do not detect a power-not-good condition immediately when a noise pulse occurs.

@ Note that noise amplitude of Figure 1 is very small and is not hitting the SVS1 / SVS2 threshold at all in this example.
C2000 is a trademark of Texas Instruments.
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The TPS75005 device is designed not to react to sharp and short period noise glitches or pulses. The
comparators of SVS1 and SVS2 are intentionally designed to be relatively slower than such noise pulses.
This performance is specified in the product data sheet by the minimum pulse width to sense parameters:
twsvsyy and tysysz. A (logic) noise glitch shorter than tsys;) Or tysysz) IS NOt detected by SVS1 or SVS2 as
a power-not-good event.

3 Minimum Pulse Width to Sense

The intentionally desensitized period of tsys;) and tysysy) is achieved by the use of analog circuitry in
SVS1 and SVS2. This circuitry causes the duration of tysys;) OF tysysy t0 be inversely proportional to the
negative-going amplitude of the glitch pulse, commonly referred to as overdrive. The larger the amplitude
of the pulse, the sooner it is detected by the analog circuitry.

Figure 2 illustrates this relationship by showing the minimum glitch width, tysys;) @and tysysz), as a
decreasing function of the overdrive amplitude (expressed as a percent of the nominal output voltage).
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Figure 2. tysysy and tysys, Characteristics

A more detailed explanation for the X axis, Overdrive (%), is explained in Figure 3 and Figure 4 by using a
3.3-V rail; this explanation is also applicable to 1.8-V/1.9-V rail. The overdrive number is the amplitude of
the negative pulse from its target value of 3.3 V. In Figure 3, negative pulses from its target of 3.3 V to
297 Vis 10% (= 1 - 2.97 V/3.3 V); in Figure 4, negative pulses from 3.3 Vt0 2.31V is 30% (=1 - 2.31
V/3.3 V).

In Figure 3 and Figure 4, t,, and t,g, respectively, illustrate short, negative pulses that are not detected
because of the intentionally desensitized period of SVS1 and SVS2. t;, and tg illustrate negative pulses
that are detected by SVS1 and SVS2 because they exceed the desensitized period. t,, and t,; glitch
pulses occur at the sensitivity threshold and may or may not be sensed, depending on the various random
noise surrounding the comparators.

Figure 3 and Figure 4 also illustrate the relative difference between a 10% overdrive and a 30% overdrive.
In Figure 3, t;,, t,5, and t;, are relatively longer than t;g, t,5, and tgg in Figure 4. This difference is because
the larger, negative-pulse amplitude accelerates circuit response time.

In Figure 3 and Figure 4, borderline pulses t,, and t,; may or may not cause a PG transition as a result of
random noise; that is the reason that the PG transition for t,, and t,; are drawn using a dotted-line.

Figure 2 plots the threshold detection region of the minimum pulse widths that cause a power-not-good
transition (PG = L). The comment in Figure 2 means that the lower-left region of curve is where no PG
transition occurs, such as with t,, or t;5. The curve itself and upper-right region near the curve shows
pulses such as t,, or t,5. The upper-right region away from the curve shows pulses such as t;, or tg.

By looking at Figure 2, a 10% overdrive gives 3.3 us of desensitized time; this time is the typical value in
the product data sheet. When overdrive increases to 30%, the comparators ignore pulses shorter than 0.9

us.
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Figure 3. Timing with Overdrive = 10%
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Figure 4. Timing with Overdrive = 30%

SBVAO033-February 2012 TPS75005 Advanced Information:— Voltage Monitor Noise Immunity 3
Submit Documentation Feedback
Copyright © 2012, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBVA033

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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