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Operational Description

The EZCom-IP device is a 2.4GHz direct sequence spread spectrum radio for transport of TCP/IP information packets.
Intended use for the device is industrial telemetry. The device performs as an IP router and has a single Ethernet port for network
connection. The device examines the destination address of each information packet it sees on either the radio port or the Ethernet port
and decides to ignore, respond to or forward the packet.

The radio uses PSK modulation with a baseband symbol rate of 1 million symbols per second. To spread the power over
frequency an 11 bit pseudo-random code is logical XOR’ed with each symbol. This gives an RF symbol rate of 11 million symbols
per second. 11 chips per bit yields a theoretical processing gain of  10*Log(11/1) = 10.4dB. 11 Msps assuming rectangular baseband
pulses would yield a bandwidth of approximately 22MHz. The RF section of the device consists of dual conversion super heterodyne
transmitter and receiver sections with a PIN diode attenuator for transmit power control. The device runs on 12VDC provided by an
external AC-DC power supply running at 110VAC and delivering 12VDC at up to 2.5A. The device is manufactured by Phihong as
model # PSA-30U-120P.

It is Grayhill’s intent to sell the device only through professional installers, however per 15.203 the antenna connector for the
radio is a reverse polarity TNC style connector to ensure use of only approved antenna / cable assemblies.

List of Tested Antenna Configurations

1) Maxrad 8dBi omni-directional antenna with 25 ft of Times Microwave LMR-400 coax with a loss of  1.8dB.

As the radio transmits 350 mW or 25.4dBm the listed antenna’s gain of 8dBi brings ERP (neglecting coax loss) to 33.4dBm.



Test Summary

AC Conducted: Pass -15dB avg @.543MHz Neutral
6dB Bandwidth: Pass 6dB BW => 7MHz
Output Power: Pass Peak of 24.0dBm @2.442GHz
Conducted Emissions: Pass Highest out of band signal was 42dB below fundamental.
Spectral Power Density: Pass Highest PSD in a 3kHz band averaged over 1 second was 6.72dBm.
Processing Gain: Pass 81.2% of the data points yield 10dB or better.
Res. Band Emissions: Pass Highest restricted band emission was 270µV/meter @ 3 meters.



Conducted AC Emission Scan §15.207(a)

EZ-COMM-IP  HOT LINE #2 120V/60Hz
Marker # Test Frequency Meter Reading Gain/Loss Factor Transducer Factor FCC Limit

(MHz) (dB(uV)) (dB) (dB) (dB(uV)
1 21.99933 35.59 avg 0.3 10 47.95



EZ-COMM-IP  NEUTRAL LINE #1 120V/60Hz
Marker # Test Frequency Meter Reading Gain/Loss Factor Transducer Factor FCC Limit

(MHz) (dB(uV)) (dB) (dB) (dB(uV)
1 21.99933 34.81 avg 0.3 10 47.95
2 0.52959 31.23 avg 0 10 47.95

Certification and cal info?



6dB Bandwidth Verification §15.247(a)(2)

The diamond markers are 7.1MHz apart at 9.3dBm. Taken with an HP8561E RBW=100KHz, span=10MHz, RL=+15dBm Att.= auto.
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Conducted Output Power Measurement §15.247(b)(1)

This test was performed with an HP8900D and HP84811A power sensor with 20dB attenuator. The radio was placed in continuous
transmit (100% duty cycle) mode for this test and no duty cycle compensation was used on the power meter. The powers shown
include the loss of the attenuator.

2418MHz 25.44dBm
2442MHz 25.40dBm
2465MHz 25.48dBm

The radio has 255 levels of power control, with the highest level available to the user factory set with the above power meter to the
levels shown. As such the levels above will be the highest levels available from the radio. The user has no means for adjusting the
power calibration.



Conducted Emissions from the Antenna Port §15.247(c)

This test was performed at UL’s Northbrook test facility by UL personnel. The graphs and data are attached.

COND SPURIOUS.GIF Graph of conducted emissions from ant. port 1GHz to 25GHz.
COND SPURIOUS.TXT Data for above.



Peak Power Spectral Density §15.247(d)

These measurements were taken using an HP8594E spectrum analyzer and HP EMP-441 power meter to ensure the output level was
at the same as shown in the conducted output power measurement. For the max, mid and min frequency the first plot shows the
15MHz span centered on the channel. The second graph shows the 30kHz span with 3kHz RBW per 15.247(d). The marker in each
graph is at the peak of the graph, with it’s frequency and amplitude shown in the upper right of the plot.
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Processing Gain §15.247(e)
Data points were taken across the 17MHz 3dB bandwidth of the radio’s IF filter. This produced 340 data points, 64 of which showed processing gain

including a system loss of 2dB greater than the 10dB requirement. Dropping the lowest 20% of the data points, all remaining data passes so the device passes.
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2436475 13.37484

2436525 13.65562

2436575 14.0764
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2439475 17.04152



Radiated Emissions for a Class A Digital Device

30MHz-1000MHz
This test was performed at UL’s Northbrook test facility by UL personnel. The test was performed with the radio not transmitting and
an Axis 2100 digital camera sending streaming image data to the radio as a traffic generator. No conducted emissions data for the
power supply against FCC class A required as the Conducted AC Emissions Scan showed we below the limits for a class B device.

The data is given in the attached UL report.



Radiated Emissions in Restricted Bands 30MHz – 25GHz §15.247(c), 15.209(a)

This test was performed at UL’s Northbrook test facility by UL personnel. All data is given in the attached UL test report.


