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1.0 Design Specifications

Inputs Output #1 Output #2

VinMin=4.5V Vout1=12V Vout2=-12V

VinMax=5.5V Iout1=.04A Iout2=.04A

2.0 Design Description
This circuit boosts 5V to a low noise +/- 12V bias at 40mA for
use in analog circuitry. This design uses the LM5001 fully in-
tegrated switch mode regulator in concert with a very small
EP5 transformer to create a non-isolated positive and nega-
tive power rail (for isolation see RD-171). This design uses
less than 1 square inch of double sided PCB with components
on only one side.  The same basic circuit can be used to de-
velop other voltages such as +/- 15V or +/- 5V.

 

 

 

3.0 Features
■ 5V Input

■ +/- 12V Outputs

■ Over 40mA Output Current

■ Low Ripple Noise for split rail analog circuits (< 2mV p-p)

■ Small Size  ~1" x 1"

 

 

 

4.0 Block Diagram

diagram3

FIGURE 1. Block Diagram
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5.0 Schematic
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FIGURE 2. Split Rail Schematic
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7.0 Other Operating Values

Operating Values

Description Parameter Value Unit

Modulation Frequency Frequency 600 KHz

Total output power Pout 1.2 W

Steady State Efficiency Efficiency >80 %

Peak-to-peak ripple noise Vout p-p <2 mV

8.0 Board Photos

boardphoto1

FIGURE 4. +/- Split Rail

9.0 Hardware Description
The circuit employs a LM5001 regulator in a flyback configu-
ration to produce +12 and -12V (see fig. 2). During the first
phase the switch within the regulator is turned on connecting
U1 pin 1 to ground causing current to flow through the primary
of the transformer (T1). During the second phase, the switch
is open and the energy stored in the core is delivered to the
secondary’s. Also during this phase diode D3 is turned on and
C2/R2 act as a snubber to limit transient noise while the pri-
mary field collapses. The output voltages are rectified by
catch diodes D2 and D4 and filtered by C3, C4, C8, and C9.
When D2 and D4 turn off one must be careful to ensure
that the peak inverse voltage on the secondary does not ex-
ceed the maximum reverse voltage specification of the diodes
(Vr). Although the average voltage across the diodes is about
28V, the peak voltage can be significantly higher. With this
design transients were measured up to 47V when delivering
40mA. For this reason diodes with 60V Vr rating or higher are
required unless a snubber circuit is employed.  An RC across
D2 and D4 would limit this transient voltage at the expense of
additional power loss.  Additional noise filtering is performed
by L2/C15 for the positive and L1/C14 for the negative output.
This additional filtering is not necessary but does significantly
reduce the switching ripple and transient noise. C4 and C9
can be increased to 47uF ceramic capacitors to further de-
crease output noise.
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10.0 Test Results
The test results were obtained at room temperature using the
following equipment:

Agilent E3632A Power Supply

Kikusui PLZA 164W Electronic Load

LeCroy 454 Oscilloscope

LeCroy AP033 Differential Probe

HP 3478A Multimeter

Fluke 189 Multimeter

11.0 Appendix

image

FIGURE 5. Efficiency Graph
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image1

FIGURE 6. Measured Data

other

FIGURE 7. Cross Regulation
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image1

FIGURE 8. 40mA Differential Noise
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National Semiconductor's design tools attempt to recreate the performance of a substantially equivalent physical implementation of the
design. Reference designs are created using National's published specifications as well as the published specifications of other device
manufacturers. While National does update this information periodically, this information may not be current at the time the reference
design is built. National and/or its licensors do not warrant the accuracy or completeness of the specifications or any information contained
therein. National and/or its licensors do not warrant that any designs or recommended parts will meet the specifications you entered, will
be suitable for your application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation.
National and/or its licensors do not warrant that the designs are production worthy. You should completely validate and test your design
implementation to confirm the system functionality for your application.

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves
the right at any time without notice to change said circuitry and specifications.

For the most current product information visit us at www.national.com.
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(a) are intended for surgical implant into the body, or (b) support
or sustain life, and whose failure to perform when properly used
in accordance with instructions for use provided in the labeling,
can be reasonably expected to result in a significant injury to
the user.

2. A critical component is any component of a life support device
or system whose failure to perform can be reasonably expected
to cause the failure of the life support device or system, or to
affect its safety or effectiveness.
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