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Quick LDO Architecture Refresher
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Where Does Noise Come From? TECH DAYSs

Texas Instruments

A Total LDO output voltage noise is composethpfit
noisethat is coupled to the output, as well agrinsic
noisegenerated by the LDO.

A Power Supply Rejection Rati®SRR) measures
how much noise from the input couples into the Vin
output through the pass device.

A Intrinsic noiseis dominated by the noise of the
Internal reference and error amplifier. 1/Ro
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Bandgap Filter Using Noise Reduction (NR)
Ex: TPS7A83A, TPS7A47

The Reference Voltage noise can be filtered with an
RC filter. This can be external or internal. On
external devices, add a capacitor to the NR pin.
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Increasmg.C,\IR
pushes noise lower.
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However, noise in this region is limited
by thermal noise from the error amplifier.
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Feed Forward Cap Reduces AC -Gain

TEGH DAYS-Ch
VIN VOUT . Texas Instruments
# LLJ _T_ 0 : '

Ri = —

. ! Crr
i T — None, 9 uVaus
—_ | | 10 nF, 5.4 uVaus
Vb CFF 1l — 1000F, 4.9 pVeus
| i ¢ ¥ 0 i AN I |
N d L LT — e
il i
‘</ R2 = 0.1 ettt il e aa i o il e e i 3
@ : :
~ @Vref L= oo o .: 1 A
Noise L. = - = n.m! L L , |
pe— I . : _
= 1 1 1 111, O
— — | 0.001 | | | | |
A Error amp regulates so that Vfb=Vref, so any noise on 10 100 1k
Vref will also be present on Vib.
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A With a C., noise should be similar to values in unity
gain configuration.
A C.¢ acts as a short at higher frequencies which reduces

A Any noise on Vref is gained up!

the closed-loop gain reducing the amplification at higher &  App note on the pros and cons of using a Cff
frequencies

http://www.ti.com/lit/an/sbva042/sbva042.pdf
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Noise (uV/\Hz)

What Conditions Effect Noise

Number one thing that The next thing that effects
effects noise performance noise is the noise
IS the output voltage reduction capacitor
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Figure 10. Output Noise vs Frequency and Output Voltage  Figure 9. Spectral Noise Density vs Frequency and Cyrss

And the final thing that
effects noise to a large
degree is the feedforward
capacitor
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