Quick, Low-Cost Access to
Industry-Leading PFC Performance

wip TEXAS INSTRUMENTS

C2000™ 32-hit C28x Piccolo™ MCU devices are leading the way
for end markets requiring power factor correction (PFC), offering
best-in-class efficiency, PF and THD performance.

Power Factor Correction

From motor-control applications to high-efficiency telecom and server
power supplies, PFC is used in just about every application based on
an AC source. Independent of the application, designers are focused
on efficiency, PF and THD performance.

The Piccolo G28x MCU Advantage

The Piccolo MCU series offers a full complement of digital controllers
ranging from low-cost devices tailored for digital PFC to high-end,
multi-processor devices with enhanced connectivity, and features
code-compatibility across the entire device series. The C28x MCU
core is a native 32-bit processor, with extensions such as a floating-
point unit and Viterbi complex math co-processor. Communications
peripherals range from SPI, I°C and UART to USB and emulated
PMBus. Operating frequencies range from 40 MHz to 90 MHz.

Dedicated Control Applications Processor

On select Piccolo F2803x and F2806x devices, the standard C28x
MCU core is augmented with an additional Control Law Accelerator
(CLA). This secondary processor core has direct access to digital power
and control-based peripherals such as the ADCs, comparators and
PWM units, and operates independently of the main CPU. Natively
supporting 32-bit floating-point math, it’s like getting two processors
in one package! The CLA is supported by a library of digital power
and motor control libraries, and is fully programmable in a C level
language. The CLA, running at the same clock frequency of the main
CPU, offers devices with up to 180 MIPS of real-time control
performance.

2000 Devices for Digital PFC

C2000 Dual-Interleaved PFC Development Board

e Code compatible support for Piccolo Entry Line, F2802x, F2803x
and F2806x series MCUs
o CPU utilization approximately 30 MIPS

e |ndustry-standard interleaved boost PFC topology

e 95 to 265VAC input at 47 to 63 Hz

e 400VDC / 700 watt output DC bus

e 200-KHz switching frequency

e THD 1.5%, PF 0.99, 94%-+ efficiency

e |solated JTAG on Piccolo F28035 controlCARD

e Integrated power metering functions for input RMS current, voltage,
power and frequency measurement

e |LPFC library for CLA support

controlSUITE™ Software Package

For more information on this and other digital power evaluation
boards, including support software, documentation and design
information, please visit www.ti.com/controlsuite

F2802x0 Piccolo Entry Line 40-50

F2802x Piccolo Series 40 -60 =
F2803x Piccolo Series 60 60
F2806x Piccolo Series 90 90

16 -64 [2C, SPI, UART Starting at $1.60
16— 64 [°C, SPI, UART Starting at $2.20
32-128 [2C, SPI, UART, LIN, CAN Starting at $3.05
128 - 256 [2C, SPI, UART, CAN, USB Starting at $4.95



2-phase Interleaved PFC Evaluation Board Test Results — TMDSILPFCKIT

THD Performance - 120VAC Input THD Performance - 230VAC Input
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P Main C28x CPU i Control Law Accelerator (CLA)
!

¢ |ndependent, 32-bit floating-point math accelerator
o Complete bus architecture and 8-state pipeline
| © Floating point-optimized execution units and registers

| Peripheral Interrupt Expansion

I e Allows faster system response and higher frequency control loops
Control Law Accelerator (CLA) o Simple interrupt handler reduces context switch time
© No nested interrupts
CLA Core 'Eﬁ;‘li;t o Direct access to ADC and PWMs
e Reduces CPU load, allowing for more system functionality
ADC and ePWM registers

e CLAis directly connected to the ADC and ePWM, allowing control loop execution without any
main CPU intervention
e Capable of using the ADCs “just-in-time” interrupts

Memory and ADC and ePWM
Message RAMs  : Registers

The platform bar, C2000, controlSUITE and Piccolo are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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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.

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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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