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ABSTRACT
Eight windowed comparators are integrated into the Delfino F2837xD MCU architecture, providing “trip
points,” and operate independently from the CPU so there is no additional CPU loading. The comparators
are also fast acting (50 ns reaction to trip!) and CPU independent to minimize latency with trip signals so
the system can react quickly to any abnormal events or over/under limit conditions. The comparator trip
events can be configured to help provide a full shut down action in the case of a catastrophic event,
making the system more resilient in industrial drive and servo systems.

The on-chip X-BARs provide a flexible means for interconnecting multiple inputs, outputs, and internal
resources in various configurations. The F2837xD contains three X-BARs: the Input X-BAR, the Output X-
BAR, and the ePWM X-BAR. These resource are helpful in many ways to the system developer but are
particularly helpful in routing the many potential on-chip and off-chip sources to the PWM Trip Zones, thus,
providing the designer with many flexible approaches for protection without requiring external logic and
creating better utilization of the microcontrollers I/O.
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1 Comparator Subsystem (CMPSS)
The F2837xD includes eight independent Comparator Subsystem (CMPSS) modules that are useful for
supporting applications such as peak current mode control, switched-mode power, power factor correction,
and voltage trip monitoring. Each CMPSS module is designed around a pair of analog comparators which
generates a digital output indicating if the voltage on the positive input is greater than the voltage on the
negative input. The positive input to the comparator is always driven from an external pin. The negative
input can be driven by either an external pin or an internal programmable 12-bit digital-to-analog (DAC) as
a reference voltage. Values written to the DAC can take effect immediately or be synchronized with ePWM
events. A falling-ramp generator is optionally available to the control the internal DAC reference value for
one comparator in the module. Each comparator output is feed through a programmable digital filter that
can remove spurious trip signals. The output of the CMPSS generates trip signals to the ePWM event
trigger submodule and GPIO structure.

Figure 1. Comparator Subsystem (CMPSS) Block Diagram
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2 Crossbars (X-BAR)
The X-BARs provide a flexible means for interconnecting multiple inputs, outputs, and internal resources
in various configurations. The F2837xD contains three X-BARs: the Input X-BAR, the Output X-BAR, and
the ePWM X-BAR.

The Input X-BAR is used to route external GPIO signals into the device. It has access to every GPIO pin,
where each signal can be routed to any or multiple destinations which include the ADCs, eCAPs, ePWMs,
Output X-BAR, and external interrupts. This provides additional flexibility above the multiplexing scheme
used by the GPIO structure. Since the GPIO does not affect the Input X-BAR, it is possible to route the
output of one peripheral to another, such as measuring the output of an ePWM with an eCAP for
frequency testing.

Figure 2. Input X-BAR

The Output X-BAR is used to route various internal signals out of the device. It contains eight outputs that
are routed to the GPIO structure, where each output has one or multiple assigned pin positions, which are
labeled as OUTPUTXBARx. Additionally, the Output X-BAR can select a single signal or logically OR up
to 32 signals.
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Figure 3. Output and ePWM X-BARs

The ePWM X-BAR is used to route signals to the ePWM Digital Compare submodules of each ePWM
module for actions such as trip zones and synchronizing. It contains eight outputs that are routed as
TRIPx signals to each ePWM module. Likewise, the ePWM X-Bar can select a single signal or logically
OR up to 32 signals.

3 For More Information
• To learn more about DesignDRIVE software, tools and kits for industrial drives and servo control

development, visit www.ti.com/tool/DesignDRIVE
• To learn even more on the sensing circuits included on the Delfino F2837x microcontrollers, see the

device-specific product group and data sheet at: www.ti.com/delfino, the TMS320F2837xD Dual-Core
Delfino Microcontrollers Technical Reference Manual (SPRUHM8) or the TMS320F2837xS Delfino
Microcontrollers Technical Reference Manual (SPRUHX5).

• To view online training on how to use DesignDRIVE solutions, see DesignDRIVE training portal.
• For an introduction and general overview to the TMS320F2837xD microcontroller, see The

TMS320F2837xD Architecture: Achieving a New Level of High Performance Technical Brief
(SPRT720)

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRT724
http://www.ti.com/tool/DesignDRIVE
http://www.ti.com/delfino
http://www.ti.com/lit/pdf/SPRUHM8
http://www.ti.com/lit/pdf/SPRUHX5
https://training.ti.com/c2000%E2%84%A2-designdrive-solution-industrial-drives-and-motor-control-one-place-many-industrial-drives
http://www.ti.com/lit/pdf/SPRT720


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 JESD48, 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.
TI 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI 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.
TI 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 TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI 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 TI 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.
TI 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 TI 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 TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI 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 III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI 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.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

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 Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated

http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity

	Built-In System Protection for Industrial Drives
	1 Comparator Subsystem (CMPSS)
	2 Crossbars (X-BAR)
	3 For More Information

	Important Notice

