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6.0 Out of Band Emissions at Antenna Terminals
FCC §2.1051

The  power of emissions must be attenuated below the  power of the unmodulated carrier (P) on any frequency
removed from the assigned frequency by more than 250 percent of the authorized bandwidth - at least  43 + 10
log P dB.

6.1 Test Procedure

The RF output of the transceiver was connected to a spectrum analyzer through appropriate attenuation.  The
resolution bandwidth of the spectrum analyzer was set at 100 kHz.  Sufficient scans were taken to show the out-
of- band emissions if  any up to 10th harmonic.

6.2 Test Equipment

HP 8566B Spectrum Analyzer, 100 Hz - 22 GHz
HP 7470A Plotter

6.3 Test Results

Refer to the attached plots. 

Plot Number Description
6.1.1 Low Channel , 1 MHz –1 GHz
6.1.2 Low Channel, 1 GHz – 2.5 GHz
6.1.3 Low Channel, 2.5 GHz – 10 GHz
6.2.1 Middle Channel, 1 MHz –1 GHz
6.2.2 Middle Channel, 1 GHz – 2.5 GHz
6.2.3 Middle Channel, 2.5 GHz – 10 GHz
6.3.1 High Channel, 1 MHz –1 GHz
6.3.2 High Channel, 1 GHz – 2.5 GHz
6.3.3 High Channel, 2.5 GHz – 10 GHz

Results Passed
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8.0 Line Conducted Emissions, FCC § 15.107

8.1 Test Procedure

8.2 Test Results

See attached test data.

Results Passed
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9.0 Frequency Stability vs Temperature, FCC § 2.995(a)

9.1 Test Procedure

The equipment under test was connected to an external DC power supply and the RF output was connected to
a frequency counter via feedthrough attenuators.  The EUT was placed inside the temperature chamber.  The
DC leads, RF output cable, exited the chamber through an opening
After the temperature stabilized for approximately 20 minutes,  the frequency of the output signal was
recorded from the counter.

9.2 Test Equipment

Temperature Chamber, -50C to +100C
Hewlett Packard 5383A Frequency Counter
Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

9.3 Test Results

Refer  to the test data below.

Frequency 813.00 MHz
Temperature, C Difference (Hz)

+60 895
+50 325
+40 -265
+30 -120
+20 -175
+10 290

0 450
-10 520
-20 530
-30 560

Results Passed
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10.0 Frequency Stability vs Voltage, FCC §2.995(d)(2)

10.1 Test Procedure

An external variable DC power supply was connected to the EUT.  The frequency of the transmitter was
measured for 115% of the DC nominal value and for 85% of the nominal value.

10.2 Test Equipment

Hewlett Packard 5383A Frequency Counter
Tektronix 2784 Spectrum Analyzer
Goldstar DC Power Supply, GR303

10.3 Test Results

Voltage, VDC Difference (Hz)
85% 4.25 -175
100% 53.0 -177
115% 5.75 -179

Results Passed
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11.0 Transient Frequency Behavior,  FCC §90.214

11.1 Test Procedure

Test was performed according the TIA/EIA/IS-102.CAAA, Section 2.2.18. The transmitter was continuously
transmitting a modulated signal (FSK, 2400 bits/sec.). The generator was generating FM signal (1 kHz tone, 12.5
kHz deviation). Several plots were made on the FM demodulator output with the EUT turned ON and OFF.

11.2 Test Results

Results Not Applicable
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12.0 RF Exposure

12.1 Maximum Permissible Exposure Limits, FCC 1.1310

The following exposure limits apply to equipment use in Uncontrolled Environments:

Maximum Permissible Exposure for Uncontrolled Environments

Frequency
Range
(MHZ)

Electric Field
Strength (E)

(V/m)

Magnetic Field
Strength (H)

(A/m)

Power Density (S)
E-field, H-field

(mW/cm2)

Averaging Time
(Minutes)

0.3 - 1.34 614 1.63 *100 30

1.34 - 30 824/f 2.19/f *180/f2 30

30 - 300 27.5 0.073 0.2 30

300 - 1500 - - f/1500 30

1500 - 100,000 - - 1.0 30

* = Plane-wave equivalent power density.
Dashes “-” are used to indicate that there is no limit under the guideline.

12.2 Test Procedure

The test was performed at 815 MHz.  The antenna was placed on a 0.8m wooden table on open site.  The antenna
was connected to the EUT. EUT output power was measured at RF output connector.  EUT has 0.47W ERP
power output.

The sensor of the field strength meter was moved around the antenna to obtain the maximum reading of the field
strength meter.  The measurements were performed at the distance 0.1m to 1m from the antenna.

12.3 Field Strength Calculations

The field strength was measured directly from the meter.  The power density (PD in W.m2) was calculated using
the following formula:

Pd = E2/120�

Where E is Field Strength in V/m
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12.4 Test Results

Module Used With Antenna #1
Test Distance

m
Maximum Field

Strength Reading
V/m

Calculated Power
Density

MW/cm2

FCC Limit for Time-
 Averaging Interval of 30 min.

mW/cm2

0.1 55 0.8 0.54
0.2 26 0.18 0.54
0.3 18 0.086 0.54
0.5 10 0.027 0.54
1.0 5.5 0.008 0.54

As can be seen from the Table, Power Density at 0.2 m distance from the antenna is well below the limit.
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13.0 List of Test Equipment

Equipment Manufacturer Model Serial # Cal. Int. Cal. Due Used
Double-ridged Horn Antenna EMCO 3115 9107-3712 12 6/25/01 X
Horn Antenna EMCO 3160-9 N/A # # X
Pre-amplifier CDI P1000 N/A 12 11/14/00 X
Pre-amplifier Avantek AFT18855 8723H705 12 11/14/00 X
Pre-amplifier CTT ACO/400 47526 12 11/14/00 X
Spectrum Analyzer
w/8650 QP Adapter

Hewlett Packard HP 8566B 2416A00317
2521A01021

6 2/03/01 X

Spectrum Analyzer Tektronix 2784 B3020108 12 8/4/01 X
Field Strength Meter Holaday HI-3004EX

Peak Power Meter Hewlett Packard 8900D 3607U00673 12 7/31/01 X
Peak Power Sensor Hewlett Packard 84811A 3318A05091 12 12/7/99 X
Power Meter Hewlett Packard EPM-441A US37481023 12 5/17/01 X

#   Calibration is not required
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