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§ 15.209

power line, the radio frequency voltage
that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30
MHz, shall not exceed the limits in the
following table, as measured using a 50
μH/50 ohms line impedance stabilization network (LISN). Compliance with
the provisions of this paragraph shall
be based on the measurement of the
radio frequency voltage between each
power line and ground at the power terminal. The lower limit applies at the
boundary
between
the
frequency
ranges.

tested to demonstrate compliance with
the conducted limits.

§ 15.209 Radiated emission limits; general requirements.
(a) Except as provided elsewhere in
this subpart, the emissions from an intentional radiator shall not exceed the
field strength levels specified in the
following table:

Conducted limit (dBμV)

Frequency of emission (MHz)

Quasi-peak

0.15–0.5 ...................
0.5–5 ........................
5–30 .........................

66 to 56* .............
56 .......................
60 .......................

Frequency (MHz)

Average
56 to 46*
46
50

*Decreases with the logarithm of the frequency.

jstallworth on DSK7TPTVN1PROD with CFR

[54 FR 17714, Apr. 25, 1989, as amended at 56
FR 373, Jan. 4, 1991; 57 FR 33448, July 29, 1992;
58 FR 51249, Oct. 1, 1993; 67 FR 45671, July 10,
2002]

(b) The limit shown in paragraph (a)
of this section shall not apply to carrier current systems operating as intentional radiators on frequencies
below 30 MHz. In lieu thereof, these
carrier current systems shall be subject to the following standards:
(1) For carrier current system containing their fundamental emission
within the frequency band 535–1705 kHz
and intended to be received using a
standard AM broadcast receiver: no
limit on conducted emissions.
(2) For all other carrier current systems: 1000 μV within the frequency
band 535–1705 kHz, as measured using a
50 μH/50 ohms LISN.
(3) Carrier current systems operating
below 30 MHz are also subject to the radiated emission limits in § 15.205,
§ 15.209, § 15.221, § 15.223, or § 15.227, as appropriate.
(c) Measurements to demonstrate
compliance with the conducted limits
are not required for devices which only
employ battery power for operation
and which do not operate from the AC
power lines or contain provisions for
operation while connected to the AC
power lines. Devices that include, or
make provisions for, the use of battery
chargers which permit operating while
charging, AC adapters or battery eliminators or that connect to the AC power
lines indirectly, obtainig their power
through another device which is connected to the AC power lines, shall be

0.009–0.490 ...................
0.490–1.705 ...................
1.705–30.0 .....................
30–88 .............................
88–216 ...........................
216–960 .........................
Above 960 .....................

Field strength
(microvolts/meter)
2400/F(kHz)
24000/F(kHz)
30
100 **
150 **
200 **
500
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300
30
30
3
3
3
3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this section
shall not be located in the frequency bands 54–72 MHz, 76–
88 MHz, 174–216 MHz or 470–806 MHz. However, operation
within these frequency bands is permItted under other sections of this part, e.g., §§ 15.231 and 15.241.

(b) In the emission table above, the
tighter limit applies at the band edges.
(c) The level of any unwanted emissions from an intentional radiator operating under these general provisions
shall not exceed the level of the fundamental emission. For intentional radiators which operate under the provisions of other sections within this part
and which are required to reduce their
unwanted emissions to the limits specified in this table, the limits in this
table are based on the frequency of the
unwanted emission and not the fundamental frequency. However, the level
of any unwanted emissions shall not
exceed the level of the fundamental
frequency.
(d) The emission limits shown in the
above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9–90
kHz, 110–490 kHz and above 1000 MHz.
Radiated emission limits in these three
bands are based on measurements employing an average detector.
(e) The provisions in §§ 15.31, 15.33,
and 15.35 for measuring emissions at
distances other than the distances

889

VerDate Sep<11>2014

Measurement distance
(meters)

Sfmt 8010

Y:\SGML\238213.XXX

238213

§ 15.211

47 CFR Ch. I (10–1–16 Edition)

specified in the above table, determining the frequency range over which
radiated emissions are to be measured,
and limiting peak emissions apply to
all devices operated under this part.
(f) In accordance with § 15.33(a), in
some cases the emissions from an intentional radiator must be measured to
beyond the tenth harmonic of the highest fundamental frequency designed to
be emitted by the intentional radiator
because of the incorporation of a digital device. If measurements above the
tenth harmonic are so required, the radiated emissions above the tenth harmonic shall comply with the general
radiated emission limits applicable to
the incorporated digital device, as
shown in § 15.109 and as based on the
frequency of the emission being measured, or, except for emissions contained in the restricted frequency
bands shown in § 15.205, the limit on
spurious emissions specified for the intentional radiator, whichever is the
higher limit. Emissions which must be
measured above the tenth harmonic of
the highest fundamental frequency designed to be emitted by the intentional
radiator and which fall within the restricted bands shall comply with the
general radiated emission limits in
§ 15.109 that are applicable to the incorporated digital device.
(g) Perimeter protection systems
may operate in the 54–72 MHz and 76–88
MHz bands under the provisions of this
section. The use of such perimeter protection systems is limited to industrial, business and commercial applications.
[54 FR 17714, Apr. 25, 1989; 54 FR 32339, Aug.
7, 1989; 55 FR 18340, May 2, 1990; 62 FR 58658,
Oct. 30, 1997]
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§ 15.211

Tunnel radio systems.

An intentional radiator utilized as
part of a tunnel radio system may operate on any frequency provided it
meets all of the following conditions:
(a) Operation of a tunnel radio system (intentional radiator and all connecting wires) shall be contained solely
within a tunnel, mine or other structure that provides attenuation to the
radiated signal due to the presence of
naturally surrounding earth and/or
water.

(b) Any intentional or unintentional
radiator external to the tunnel, mine
or other structure, as described in
paragraph (a) of this section, shall be
subject to the other applicable regulations contained within this part.
(c) The total electromagnetic field
from a tunnel radio system on any frequency or frequencies appearing outside of the tunnel, mine or other structure described in paragraph (a) of this
section, shall not exceed the limits
shown in § 15.209 when measured at the
specified distance from the surrounding
structure, including openings. Particular attention shall be paid to the
emissions from any opening in the
structure to the outside environment.
When measurements are made from the
openings, the distances shown in
§ 15.209 refer to the distance from the
plane of reference which fits the entire
perimeter of each above ground opening.
(d) The conducted limits in § 15.207
apply to the radiofrequency voltage on
the public utility power lines outside of
the tunnel.
§ 15.212

Modular transmitters.

(a) Single modular transmitters consist of a completely self-contained radiofrequency transmitter device that is
typically incorporated into another
product, host or device. Split modular
transmitters consist of two components: a radio front end with antenna
(or radio devices) and a transmitter
control element (or specific hardware
on which the software that controls the
radio operation resides). All single or
split modular transmitters are approved with an antenna. All of the following requirements apply, except as
provided in paragraph (b) of this section.
(1) Single modular transmitters must
meet the following requirements to obtain a modular transmitter approval.
(i) The radio elements of the modular
transmitter must have their own
shielding. The physical crystal and
tuning capacitors may be located external to the shielded radio elements.
(ii) The modular transmitter must
have buffered modulation/data inputs
(if such inputs are provided) to ensure
that the module will comply with part
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