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a.

exceed a defined level (e.g., 6 dB) over this Preferred Limit.
b. There is a high density of spectral lines near the limit (e.g., within 3 dB).

PSD Calculation

If there are narrowband (discrete peaks) emissions above a Preferred Limit and any peak does not

a. Consider the data points in terms of (x/L)2 where x is the value of the data point in linear terms
(microvolts/m) and L is the preferred limit at the frequency of the data point. For example, if a data
point is 20 dB microvolts/m (10 microvolts/m) and the preferred limit at that frequency is 10dB
microvolts/m (3.2 microvolts/m), the (x/L)? value would be (10/3.2)? = 9.8.

By taking (x/L)2, the method can be applied even if the limit is not a constant value - i.e., it can be
applied on a sloping limit line since the specific limit at a specific frequency can be used.
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-

3.4 Implements
access the qorrect Frequency Span and Resolution based on their data and experienhce.

3.4.1 For high flequency type signal emissions (e.g., clock harmonics):
a.

b.

C.

The squaring gives exponentially more weight to data points that are high relative to a preferred limit.
It also gives an indication of spectral power hence the PSD designation (receivers are sensitive to
power impinging on their antenna).

Compute Power Spectral Density (PSD):

PSD = é (x oL)? o Frequency Span/Resolution) (Eg. 1)

A total sum of the squared ratio of the emission level to the limit at each of the sample frequencies
shall be accumulated for the frequency range being evaluated. This sum shall then be scaled by
dividing by the ratio of the width of the frequency range evaluated divided by the spacing of the sample
frequencies.

For higher frequencies, the Frequency Span should be a “sliding frequency window”.
This-concept is relatively easy to automate i £
Refg¢rence 2.1.2 c addresses this issue.

tion Examples—The following examples are for illustrative purposes, each company will need to

Sliding Frequency Window (Span) = 50 MHz, Frequency Resolution = 1 MHz, |therefore Span/
Resplution = 50. Report the highest PSD.
The|50 MHz span is chosen since the radiating test harness is assumed to be 1.5(meters. At that
length, it has a quarter wavelength resonance every ‘50 MHz. Therefore the 50 MHz span will
encpmpass the emissions contained within these majorresonance "humps".
Acceptance Criteria:

Assumptign = PSD should be no worse than if all potential data points (assume data points are at 1 MHz

intervals) are at x/L = 0.7 (3 dB below limit), the.criteria would be:

PSD = [(# data points)(x 5L%)] o(Span sRésolution) = [(50)(0.7%)] 550 MHz/1 MHz] [ 0.5  (Eq. 2)

Since the FM band (75 - 110 MHz, includes Japan) is more critical, the sliding window concept may not be
applicable|- the purpose, in this case}-is to reduce emissions to such a low level that even harness variations

within the pehicle are not enoughito cause concern.:

3.4.2 For low frgquency type’signal emissions (e.g., switching power supply harmonics):
a.
b.

C.

PSD = ([(85 data points) ~ (0.52)] o 35 MHz/1 MHz] = 0.25 (Eq. 3)

The| sliding ‘"window concept does not apply since the harness length is short dompared to the
wavglength.
Spap =41.65 MHz (AM Band, 0.15 MHz - 1.8 MHz), Resolution = 20 kHz, therefore Span/Resolution =
83. The 20 kHz was chosen to be more representative of the emission spectral spacing in this range.
Acceptance Criteria:

Since the AM band is more critical, the limit should be stringent:

PSD = [(83 data points) ~ (0.52)] o 1.65 MHz/20 kHz] = 0.25 (Eq. 4)
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