HOW COULD YOU AVOID
FAILURES DURING EMC
TESTS?

DISCOVER HOW RX23T MCU ADDRESS IT




WHAT ARE THE COSTS IMPACTS OF FAILED EMC TESTS?

€ 300/hour for tests in
anechoic chamber, high
learning curve

For each iteration: PCB
layout re-design,
simulation, add PCB

Components count &
PCB cost due to ferrites,
chokes, noise-

Deadline missed,
project overdue,

product launch delay,
layers... cancelling ICs, etc. ESD level too weak...
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プレゼンター
プレゼンテーションのノート
Plenty of hidden costs and unexpected costs may rise during EMC tests, either regarding EMI and EMS tests.
In terms of money: it means redesign of PCB, schematics redesign, PCB layout redesign, internal tests loop, external test in anechoic tests chamber.
For each iteration of new PCBs, new tests must be setup, even the software running on the PCB may need to get redesign, tested, etc.
More than 50% of Products Fail EMC Testing the First Time
Hidden costs, strongly under-estimated, high risk of unexpected surprises, project delays if tests failed
PCB size needs to get redesigned and increase.
Spend money to perform internal tests in anechoic testing chamber 
Lose market momentum if ESD level passed is too weak…
Identify PCB, IC or else weaknesses against spikes, glitches fast transients…
EMI level during ESD test can be too weak … so the product cannot be released on time.
Overall product qualification costs are double due to the EM test failures
Expensive services of external test house.
A great deal of time and effort goes into the design of today’s products to minimize their EMI signatures.
Hitting EMC problems at an EMC lab can literally cost your company tens of thousands of dollars in debugging time, re-design costs, re-testing costs, re-manufacturing costs and delays to your critical time to market schedule


RENESAS COMMITTED TO DESIGN SUPERIOR EMC MCUS

Clocks design optimized to Optimal pin arrangement to minimize
remove any overshoots noise effects

Output buffers shaped to > & ' Separate Power and Ground paths to
eliminate high current spikes - | avoid mixing noise

Innovative chip layout to ensure | g S Tough input pins protection to filter high
high noise absorption P 2 8" frequency noise
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プレゼンター
プレゼンテーションのノート
RENESAS BENEFITS: MCU designed with EMC in-mind
Design to guarantee high noise immunity, and provide on-chip counter-measure against spikes, glitches, noises…
Superior EMC MCU = always in mind during design process, and considered very early in the design process.
Pin arrangement for Reset, Clock and power set to minimize noise affects
Separating power supply lines prevents mixing different types of noise
ESD PROTECTION CIRCUITRY, I/O CIRCUITRY, PORT CIRCUITRY, 
protection against: glitches, crosstalk (EM field coupling), noise spikes (coming from AC power lines, ..) radiated noise coupling, electrostatic discharge events, 
MCU Superior EMC ensures: 
Control the slew rate of the drive signals.
Control drive capacity of the internal and port buffer transistors
Eliminate dash currents in output buffers
Control the switching of the output buffers
Vcc & GND terminals are located for optimum bypass capacitor effect
Input pins have analog noise filters and schmitt buffers


WHAT WAS DONE BY THE INDEPENDENT TESTING LAB?

[ EmaeR | &
‘e o gc ‘e” RENESAS
Prepare RX23T samples Apply voltages bursts on Langer EMV lab tested Display the results and
on PCB with Self-test each pin until the MCU the 64 pins of RX23T by analyse the MCU
software running on the stops working and applying disturbance iImmunity level
MCU generates a Fault pulse coupling
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プレゼンテーションのノート
Langer EMV is an external and independent lab performing EMC tests on IC.
The goals of the Electrical Fast Transient (EFT) tests are to test the Microcontroller robustness, evaluate the noise immunity of each pin of the IC.
In the case of the RX23T, the Langer EMV tools reach the test limit of 510V without generating any fault on the RX23T.
No disturbances….
Only MCU to support such burst level: up to +/- 520V on each pin !!!
More complex than functional ESD, this test which submits the device to a large quantity of
emitted disturbances in a short time, is useful for detecting infrequent and unrecoverable
(Class B or C) Microcontroller states. FTB disturbances (see Figure 4.) are applied to the Microcontroller power lines through a capacitive coupling network.  =>   voltages pulses …
ESD PROTECTION CIRCUITRY


TESTS MADE BY LANGER EMV SHOW HIGHEST ROBUSTNESS

Two times stronger than any
7% _competitor MCU

Highest level of noise
Immunity proven

Test limits reached without
being disturbed
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プレゼンター
プレゼンテーションのノート
RX23T, 64-pin shows highest immunity to toughest noise sources.
Self-protected against external noise, glitches, etc.
MCU pins resist to highest voltage fast transient
No MCU on the market with such robustness and strengths against spikes, glitches, bursts, fast transients…
Self-protected against external noise    Very high protected 
Very low susceptibility, strong against spikes, glitches, Fast Transient Burst, Electrostatic Discharge Test
The Electromagnetic Susceptibility (EMS) level of a device is the resistance to electrical disturbances and conducted electrical noise. 
Burst (FTB) tests determine the reliability level of a device operating in an undesirable electromagnetic environment.
RX23T has the highest level of built-in protection, each pin remains invulnerable!



RX23T MCU FAMILY — SPARE TIME, EFFORTS & MONEY

MCU self- Remove by-
protected pass
enable 2- capacitors,

layers PCB, ferrites,
faster PCB damping
design resistors,

layout, higher chocks...

reliability > >

ASSED)

Pass highest
ESD level the
15t time, meet
project

deadline,
secure
product

> launch

Download the complete RX23T Langer EMV report
PDF
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RENESAS MCU: noise free and immune 
PCB costs is divided by 2, as only 2-layers PCB is needed
First tests on PCB passed as the MCU is resisting to any external attacks !
Product cost is optimized, no over-sized components needed, smaller line filter,  …Smaller PCB size: reduced circuit�dimensions help also to reduce sensitivity… weight reduced
Reach highest level of ESD: from 6KV to 16KV… 
Reduce development time, tests compliance time and secure deadline and product launch dates
Complete EMC compliance tests passed quickly, no additional iteration needed
Ready to be used in very noisy environment, close to any inductive load switching, lighting, etc.
EMC test, overall issues, well-know, nightmare for  many engineers
Clear Benchmark in the Microcontroller industry according to Langer EMV
Meet deadlines, free-up resources originally planed for your EMC compliance tests
Ensure higher reliability and ESD level : up to 16KV … and more.-
Reach higher ESD level than your competitors.
Reduce external components count.
Enhance reliability, Reduce layout design complexity, layout 
Strongly minimize your time and expense at the compliance test house
de-risking the certification process.
What if your equipment could pass easily the toughest EMC tests without any redesign?
If you’re not doing it, you’re leaving the door open to an unknown cost and project delay liability





Vincent.mignard@renesas.com
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