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EMITESTING
INTRODUCTION

This paper discusses the EMI results of the
PIC16C54A. These measurements were taken by an
independent consulting firm that specializes in
electromagnetic testing. These results are for a specific
system design, each design will have its own results.

DEVICES USED

These tests were done on a randomly selected
PIC16C54A device, and should be considered as
typical results. Initial testing was done on three
boards/devices. The device frequency of the boards
were, respectively, 32 kHz, 4 MHz, and 20 MHz. As
would be expected there was a substantial difference in
EMI livels (decrease) at the low frequency as compared
to the higher frequencies. The difference between the
4 MHz operation and the 20 MHz operation was mar-
ginal. The final testing of the device was done at 4 MHz,
and was according to the FCC measurement proce-
dure MP-4.

SYSTEM USED

The PIC16C54A device was tested in the Microchip
OHMMETER board. This board is a three layer board,
with a ground plane. Power and ground planes greatly
help in the compliance of designs to the FCC part
15 subpart B testing. This board had minimal external
components, so that the  electromagnetic
measurements could mostly be attributed to the device

TABLE 1: CONDUCTED EMISSIONS RESULTS

The testing of electromagnetic noise (EMI) on a system
has two types of commonly used testing environments,
internal and external. The internal test is performed in a
screen room to reduce the amount of stray EMI. The
indoor test is useful in determining the source of EMI
radiation. The external test is performed outdoors. This
places the equipment under test in an environment to
measure radiated emissions (EMI). The FCC only
requires the outdoor testing of devices. The Equipment
Under Test (EUT) was positioned to maximize the emis-
sions.

INTERNAL TESTS

The Equipment Under Test (EUT) was placed on a
wooden test bench, inside a screen room, 0.8 meters
above the earth ground plane (Figure 1). The EUT was
powered through the Line Impedance Stabilization Net-
work (LISN) bonded to the ground plane. The LISN
power was filtered and the filter was bonded to the
ground plane. The EUT was positioned on the table
with the minimum distance from any conductive sur-
face, as specified in MP-4. The excess power cord was
wrapped in a figure-8 pattern to form a bundle
approximately 8 cm in length. The EUT configuration
was set for the highest emission frequency, and data
was collected under the program control of the host
computer. The spectrum analyzer collected the
maximum peak readings over each spectrum. The six
highest emission levels and corresponding frequencies
were sorted and are listed in Table 1.

Frequency (MHz) Emission Level dBuVvV Emission Level pv Specification Limit pVv
0.5345 33.2 46 250
7.085 331 45 250
10.08 33.1 45 250
10.42 33.3 46 250
11.62 33.4 47 250
13.41 33.8 49 250
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While in the screen room additional analyses on the
device was done. First a local probe was used to test
the emission levels around the board and device. There
were no measurable emissions at the I/O pins or their
corresponding trace lines. Emissions were measured
at the jack to the power supply. The power supply and
cord were the greatest source of emissions for the EUT.
This is due to the power cord being an antenna which
emitted the noise from the power supply. Designers
should attempt to minimize antennas which emit EMI.
Antennas could be the power supply cord, as well as
traces on the system board.

Second the PIC16C54A was monitored for
susceptibility, following the IEC 801-3 specification.
This test was measured from 27 MHz to 500 MHz in
10 kHz steps. The device did not display any signs of
susceptibility (Table 2).

EXTERNAL TESTS

The open field site used for radiated emission testing
was set up according to FCC bulletin OST 55.

Figure 2 shows the layout of the open field test site. The
EUT was mounted on a turntable. The position of the
turntable was remotely controlled to determine the
highest emission levels. Initial testing was done with a
broad band mounted on the antenna mast at a distance
of 3 meters. Further investigation was done to deter-
mine the EUT positions that produced the maximum
level of emissions. The receiving antenna was mounted
on the antenna mast. The antenna height was varied to
find the highest level of radiated emissions at each fre-
quency. The six highest emission levels and
corresponding frequencies were sorted and are listed
in Table 3. Figure A-1 and Figure A-2 show the dBuVv
vs. MHz graphs.

TABLE 2: RADIATED SUSCEPTIBILITY
Frequency SPEC Threshold Modulation Comments
(MHz) VIM VIM
27.0 - 500.09 3.0 >3.0 80% No Susceptibility
T Frequency incremented in 10 kHz steps
TABLE 3: RADIATED EMISSIONS RESULTS
Frequency Meter Antenna Effective Distribution Corr. Rdg. | Corr. Rdg. Spec Limit
Reading Factor Gain Factor dBuv/m HVv/m uVv/im
(dBuv) dB dB dB
36.01 53.1 11.8 34.0 0 30.9 35 100
40.04 53.0 11.3 34.2 0 30.1 32 100
44.04 56.1 11.1 34.0 0 33.2 46 100
48.04 55.1 11.0 33.7 0 32.4 42 100
64.05 55.2 9.0 33.9 0 30.3 33 100
112.05 56.0 10.6 334 0 33.2 46 150
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CONCLUSION

The PIC16C54A device can be implemented into sys-
tem designs that are required to be certified to the FCC
Class B specification limits as defined by the FCC Title
47, Part 15 Subpart B and IEC 801-3 susceptibility.

APPENDIX A: TEST SETUPS

FIGURE A-1: CONDUCTED EMISSIONS TEST SETUP FOR SITE“A”
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FIGURE A-2: RADIATED EMISSIONS TEST SETUP FOR SITE “B”
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
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Trademarks

The Microchip name and logo, the Microchip logo, FilterLab,
KEELOQ, microlD, MPLAB, PIC, PICmicro, PICMASTER,
PICSTART, PRO MATE, SEEVAL and The Embedded Control
Solutions Company are registered trademarks of Microchip Tech-
nology Incorporated in the U.S.A. and other countries.

dsPIC, ECONOMONITOR, FanSense, FlexROM, fuzzyLAB,
In-Circuit Serial Programming, ICSP, ICEPIC, microPort,
Migratable Memory, MPASM, MPLIB, MPLINK, MPSIM,
MXDEYV, PICC, PICDEM, PICDEM.net, rfPIC, Select Mode
and Total Endurance are trademarks of Microchip Technology
Incorporated in the U.S.A.

Serialized Quick Turn Programming (SQTP) is a service mark
of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their
respective companies.

© 2002, Microchip Technology Incorporated, Printed in the
U.S.A., All Rights Reserved.

fé Printed on recycled paper.

Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizonain July 1999. The
Company'’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.

© 2002 Microchip Technology Inc.
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