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1 Efficiency

The efficiency and power factor of the PFC supply are shown in the table and graphs below.
Values taken from California Instruments 2001RP.

Vin = 230Vac

lout Pout Vin Pin PF | Ploss Eff

0.000 0 230 1.5 0 1.5 0

0.064 | 25.0 230 27.6 63% 2.6 | 90.6%
0.127 | 50.0 230 53.4 84% 3.4 | 93.6%
0.255 | 100.0 || 230 | 105.2 | 93% 5.2 | 95.1%
0.509 | 200.0 | 230 | 208.6 | 97% 8.6 | 95.9%
0.764 | 300.0 | 230 | 312.2 | 98% | 12.2 | 96.1%
1.018 | 400.0 || 230 | 416.0 | 99% | 16.0 | 96.2%
1.273 | 500.0 || 230 | 519.0 | 99% | 19.0 | 96.3%
1.528 | 600.0 || 230 | 622.2 | 99% | 22.2 | 96.4%
1.782 | 700.0 || 230 | 725.0 | 99% | 25.0 | 96.6%
2.037 | 800.0 | 230 | 827.4 | 99% | 27.4 | 96.7%
2.292 | 900.0 || 230 | 931.0 | 99% | 31.0 | 96.7%
2.546 | 1000.0 | 230 | 1036.0 | 99% | 36.0 | 96.5%

Vin = 185Vac

lout Pout Vin Pin PF | Ploss Eff

0.000 0 185 1.8 0 1.8 0

0.064 | 25.0 185 27.6 78% 2.6 | 90.6%
0.127 | 50.0 185 53.8 89% 3.8 | 92.9%
0.255 | 100.0 | 185 | 106.6 | 96% 6.6 | 93.8%
0.509 | 200.0 | 185 | 210.6 | 98% | 10.6 | 95.0%
0.764 | 300.0 | 185 | 315.0 | 99% | 15.0 | 95.2%
1.018 | 400.0 || 185 | 419.0 | 99% | 19.0 | 95.5%
1.273 | 500.0 || 185 | 522.6 | 99% | 22.6 | 95.7%
1.528 | 600.0 || 185 | 627.2 | 99% | 27.2 | 95.7%
1.782 | 700.0 || 185 | 732.0 | 99% | 32.0 | 95.6%
2.037 | 800.0 | 185 | 8356 | 99% | 35.6 | 95.7%
2.292 | 900.0 | 185 | 940.0 | 99% | 40.0 | 95.7%
2.546 | 1000.0 | 185 | 1045.0 | 99% | 45.0 | 95.7%
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Vin = 265Vac
lout Pout Vin Pin PF | Ploss Eff
0.000 0 265 2 0 1.8 0
0.064 | 25.0 265 27.0 54% 2.0 | 92.6%
0.127 | 50.0 || 265 | 52.8 | 75% | 2.8 | 94.7%
0.255 | 100.0 | 265 104.8 | 90% 4.8 | 95.4%
0.509 | 200.0 | 265 | 208.2 | 96% | 8.2 | 96.1%
0.764 | 300.0 || 265 | 311.8 | 97% | 11.8 | 96.2%
1.018 | 400.0 || 265 | 415.0 | 98% | 15.0 | 96.4%
1.273 | 500.0 || 265 | 518.0 | 99% | 18.0 | 96.5%
1.528 | 600.0 || 265 | 621.0 | 99% | 21.0 | 96.6%
1.782 | 700.0 || 265 | 722.8 | 99% | 22.8 | 96.8%
2.037 | 800.0 | 265 | 825.0 | 99% | 25.0 | 97.0%
2.292 | 900.0 | 265 | 928.6 | 99% | 28.6 | 96.9%
2.546 | 1000.0 | 265 | 1032.0 | 99% | 32.0 | 96.9%
Efficiency Graph for the three input voltages:
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Power Factor Graph for the three input voltages:
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2 Output Voltage Load Regulation
The 390V output variation with load is plotted below.
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3 Output Ripple Voltage

The 390V output ripple voltage is shown in the plot below.
Input VVoltage is 230Vac; the load was set to 1IKW
Channel 1: Vout (ac coupled) 2V/div
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4 Output Voltage Transient Response
The image below shows the 390V response to a 0.63A to 1.88A load transient (50% Inom step).

Channel 1: Vout (ac coupled) 10V/div, Channel 3: lout 1A/div
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5 Switching Node Waveform

The image below shows the voltage on the drain of the switching node (Q1,Q2), with a 230Vac
input, and a 1KW load.
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6 Voltage and Input Current

Channel 1: Vin 100V/div, Channel 3: lin 5A/div, Vin = 185Vac, Pout = 1KW
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7 Thermal Analysis

The image below shows the infrared image taken from the FlexCam after 15min at full load.

Input voltage is 185Vac, output load is 1IKW, Ambient temperature is 23C.
NTC Temperature is a hot-spot off the picture: 160C

IR20071119_0038.is2
11/19/2007 4:00:24 PM

Markers
Label Temperature Emissivity Background
R11 66.5 °C 0.95 20.0°C
HS2 (Q2) 74.8 °C 0.95 20.0°C
L1 55.0 °C 0.95 20.0°C
HS4 (D3) 60.4 °C 0.95 20.0°C
HS1 (D2) 61.3°C 0.95 20.0°C

8 Standby Power Consumption

At zero load and Vin = 230Vac the power consumption is 1.5Watt.
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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:
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DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
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Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
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Wireless Connectivity www.ti.com/wirelessconnectivity
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