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ABSTRACT

The traditional boost converter is modified to provide bipolar 25-V outputs from a 5-V supply.
Using the UCC3813-3 low power economy BiCMOS current mode pulse width modulator to
control the basic boost converter building block, the minus 25-V output is generated by
capacitively coupling the switching node.
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Introduction

Various low power applications require bipolar 25-V supplies derived from a single 5-V input. The following
reference design is a modified simple boost converter using the UCC3813-3 low power economy BiCMOS
current mode PWM. The design generates 25 V at 100 mA from the main output and —25 V at 100 mA from a
capacitively coupled output. An input range which can vary from 4.5 V to 5.5 V is used to power the front end.
The operating frequency is configured to be approximately 200 kHz.
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UCC3813 Dual Output Boost Converter

Figure 1. Reference Design Schematic
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3 List of Materials

REFERENCE QTY DESCRIPTION MANUFACTURER PART NUMBER
C1,C8 2 Capacitor, ceramic, 1 uF, 16 V, X5R, £10%, 0805 Std Std
Cc2 1 Capacitor, ceramic, 100 puF, 6.3 V, X5R, +15%, 1812 TDK C4532X5R0J107M
C3,C5 2 Capacitor, ceramic, 330 pF, 50 V, NPO, +5%, 0805 Std Std
C4 1 Capacitor, ceramic, 10 nF, 50 V, X7R, £10%, 0805 Std Std
C6 1 Capacitor, ceramic, 0.1 uF, 50 V, X7R, £10%, 0805 Std Std
C7,C9 2 Capacitor, ceramic, 10 uF, 6.3 V, X5R, £10%, 1206 Std Std
C10 1 Capacitor, ceramic, 33 pF, 50 V, NPO, +5%, 0805 Std Std
c1 1 Capacitor, ceramic, 1 uF, 50 V, X7R, +10%, 1206 Std Std
C12,C13,C14,C15 |4 Capacitor, ceramic, 22 uF, 25V, X5R, £20%, 1812 TDK C4532X5R1E226M
D1 1 Diode, signal, 300 mA, 75V, SOD-123 Diodes, Inc. 1N4148W
D2 1 Diode, super fast rectifier, 1 A, 35V, SMA Diodes, Inc. ES1A
D3, D4 2 Diode, schottky, 500 mA, 20 V, SMini2-F1 Panasonic MA2ZD18
L1 1 Inductor, RM8, F core material, 35 uH, RM5 Std Std
Q1 1 Bipolar, NPN, 40 V, 200 mA, SOT23 Std MMBT3904LT1
Q2 1 Bipolar, PNP, 60 V, 150 mA, SOT23 Std MMBT2907A
Q3 1 MOSFET, N-channel, 20 V, 13 A, 8.0 mQ, PWRPAK S0-8 | Vishay/ Siliconix Si7368DP
R1 1 Resistor, chip, 23.2 kQ, 1/10 W, £1% Std Std
R2 1 Resistor, chip, 2.0 kQ, 1/10 W, 1%, 0805 Std Std
R3 1 Resistor, chip, 442 Q, 1/10 W, £1%, 0805 Std Std
R4 1 Resistor, chip, 49.9 kQ, 1/10 W, £1%, 0805 Std Std
R5 1 Resistor, chip, 4.42 kQ, 1/10 W, £1%, 0805 Std Std
R6 1 Resistor, chip, 15 kQ, 1/10 W, +1%, 0805 Std Std
R7 1 Resistor, chip, 80.6 Q, 1/10 W, £1%, 0805 Std Std
R8 1 Resistor, chip, 1 kQ, 1/10 W, £1%, 0805 Std Std
R9 1 Resistor, chip, 0.25 Q, 1 W, £1%, 2512 Vishay/Dale WSL-2512
R10 1 Resistor, chip, 2.1 kQ, 1/10 W, +1%, 0805 Std Std
R11 1 Resistor, chip, 51 Q, 1/10 W, +1%, 0805 Std Std
Ul 1 IC, Low-Power BiICMOS Current-Mode PWM, SO8 Texas Instruments UCC3813-3D

4 Electrical Characteristics
PARAMETER MIN TYP MAX UNITS
VN, input voltage VIN 4.5 5.0 55
VouT(main) 245 25 25.5 Y,

VouT. output voltage VouT(aw) 245 5 55
PouT total output power PouT 0.5 5 w
VRIPPLE: peak-to-peak output ripple | VRIPPLE 250 mV
Switching frequency fsw 200 kHz

4 UCC3813 Dual Output Boost Converter
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5 Reference Design Performance

The following figures illustrate this reference design’s performance.
TURN-ON TRANSIENT

CH.3
5 V/div

CH.2
5 V/div

t = Time - 2 ms/div
Figure 2. Channel 2: +25-V main output. Channel 3: —25-V auxiliary output.

OUTPUT VOLTAGE RIPPLE

CH.3
100 mV/div

CH. 2
100 mV/div

t = Time - 2 ps/div

Figure 3. Channel 2: +25-V main output. Channel 3: —25-V auxiliary output.

UCC3813 Dual Output Boost Converter 5
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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 subjectto 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 Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patentright,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl 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 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.

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

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

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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