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What are sensitive circuits?

Many low power circuits are hyper-
sensitive to power supply noise.

Examples of hyper-sensitive circuits
include clock oscillators (XOs), low
noise amplifiers (LNAs), phase locked
loops (PLLs), mixers and precision
voltage references to name just a few.
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Sensitivity to power supply noise
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Defining Sensitivity

DC Block
connects voltage
regulator to
noise density
meter Clock connects
to phase noise
meter

Line injector
Madel NO : J2120A Wew fo

To signal
generator for
power supply
modulation

Line injector includes a noise
filter and allows power supply
modulation



2017

Electronic Design Innovation
Conference & Exhibition

Where high frequency meets high speed.

Not all sensitive circuits are sensitive
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Noise Density 3 Voltage Regulators
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Switching Regulator Noise Density

The switching regulator noise density is a little

above 1uV/VHz in the highlighted frequency range o
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Phase Noise 3 Voltage Regulators
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Assessing the Damage
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Simplest Noise Filter
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Determining the Capacitor

ipe O Required attenuation
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33uF/30mQ ESR + 2.4Q) Filter
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Unexpected Noise — 2.8MHz POL
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Why The Low Frequency Noise?
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The modulation noise is accounted for

Despite the 2.8MHz switching frequency it’s the 10kHz range that defines the filter

Required attenuation
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ESRmax =

eO.llS-dBmax -1

| For Q=0.5
Lax = 0.5+ C - R?
IF R approaches zero
then NO INDUCTANCE ALLOWED
‘ 0.707 - R
E —
—
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About Ferrite Beads
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' overcr 8 7o+ B [sen BB
74279220800 m 0805 4.00 A I

74279228111 14.5mQ 0603 410 A
S 7APTA224171 150 m0O 2220 400 A
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WE-MPSB - 0805 'WE-MPSB - 0805 WE-MPSB - 2220 WE-CBF - 0805
System 8000 600 0 1000 1000
Pulse
Show Panel:

Bead datasheets generally include
DCR and high frequency
resistance, but look for Inductive
reactance and DC Bias data or
measure it yourself

Assess over the entire

operating current range o

PCB Ferites REI:)EXPERTtD

742792012

WE-CBF - 0805
3300

742792023

WE-CBF - 0805
1200

"® Free Samples

= More...

Reactance / Frequency

Inductive Reactance

I= 1A v
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Frequency

Courtesy of Wurth Electronik
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0.3, 1.3 and 2.30hm resistance
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“RF” Ultra-Low-Noise Options

The precision ultra-low-noise
voltage regulator offers precision in
the output voltage and low noise
BUT

Count the capacitors!

Is this better or just different?

Precision voltage vs ultra-low noise

TYPICAL APPLICATION CIRCUIT

Vin = 3.8V ADM7154 Vout = 3.3V

VIN VOoUuT -L -
CIN Cour

10uF % $1U|.|F
_}_ EN REF c
OFF u?FEF
BYP REF_SENSE
Ceyp L - @

1UF

VREG
Crec L |

100F T GND
v

Figure 1. Regulated 3.3 V Output from 3.8 V Input
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Include phase noise and jitter in your simulations
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Not all regulators are created equal
(Vieasure LOTS of them!

E
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Consider all the ways noise gets in

Radiated noise

A=

Voltage
in  Regulator out

Internal noise $

Input noise

8 ICurrent noise

Watch the coaxial cables and
power interconnects also
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Thanks for Attending this Session!

In this session | shared

* How to determine the circuit
sensitivity to power supply noise

* How to choose the best voltage
regulator

* How to design an optimum power
supply noise filter

 Afew of my top tips for designing
power for sensitive circuits

Connect with me on LinkedIn or via email
at Steve@Picotest.com

Learn more at www.picotest.com/blog




