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DESCRIPTION OF THE APPLICATION

Modern microprocessors require core voltages that are
typically in the range of 2 - 3V. They also require "termination"
voltages that should be 1/2 of the core voltage for best
performance. The design problem is that the core voltage
varies for different CPU's, and some designs even incorporate
variable core voltage supplies which allow the system to adjust
the core voltage on the fly to increase or decrease CPU
operating speed as required in order to optimize power
consumption.

Because of the variable nature of the core voltage, a
termination voltage power supply design which can maintain
an output of 1/2 Vcore over a wide range of core voltages
allows greater design flexibilty, since the core voltage can be
varied without upsetting the termination voltage set point.

This document describes a 6A power supply design which will
generate a termination voltage which regulates to 1/2 Vcore,
intended for use in applications where the core voltage is
between about 1.8V and 3.6V.

CIRCUIT DESCRIPTION (See schematic)

A LM2636 synchronous-rectifier controller switching at 300 kHz
is used to build an efficient power converter which operates
from a 5V input (details for designing with the LM2636 can be
found on the data sheet).

Because the LM2636 is designed to operate at a fixed output
voltage (as set by the control bits on pins 14 through 18), a
different control scheme is used here so that the regulated
output can track at 1/2 Vcore.



The core voltage is divided by 1/2 through resistors R15 and R17,
and this voltage is used as the reference by error amplifier U2-B.
U2-B compares the "1/2 Vcore" reference to the Termination
output voltage obtained through R16, and adjusts its output as
required to lock the Termination voltage at 1/2 Vcore. In this way,
the Termination output voltage is set by the core voltage signal.

U2-A is a unity-gain inverter to correct the phase of the feedback
signal which is applied to the input of the LM2636's internal error
amplifier. The gain of the internal amplifier is also set to unity by
R6.

R11 is included to force a soft-start on turn on and eliminate
overshoot. U2-D is used to amplify the 1.23V internal reference up
to about 2.5V which sets the operating point for the error amplifier
U2-B.

This 2.5V is also applied to the sense input of the LM2636, which
normally would sense the regulated output voltage. Since the
Termination output voltage must be variable (to track the core
voltage), a fixed 2.5V is applied to the sense pin and the control
pins at pins 16 and 18 are grounded which programs the internal
DAC to an output of 2.5V.

In this way, the internal error detection circuitry of the LM2636 is
prevented from shutting down the part due to an over or
undervoltage condition, which would otherwise occur since the
output is continuously adjustable.

Loop compensation is set by R16,R19, C7, and C10.
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NOTE 1. USE LOW ESR ALUMINUM ELECTROLYTIC CAPACITOR SUITABLE FOR 300K HZ SWITCHING APPLICATIONS.

NOTE 2. UNLESS OTHERWISE SHOWN, RESISTOR TOLERANCES ARE 5%.

NOTE 3. "CER" DESIGNATES A CERAMIC CAPACITOR, TEMP RANGE X7R OR X5R.
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Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
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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 Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
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
Copyright © 2011, Texas Instruments Incorporated


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



