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Engineering Test Report No. 35637-01

M easur ement of RF Emissions from a PE950 Transceiver

1.0INTRODUCTION:
1.1 Description of Test Item - This document presents the results of the series of radio interference

measurements performed on a PE950 Transceiver, (hereinafter referred to as the test item). The test item was
designed to tranamit and receive at approximately 908MHz using an internd antenna. The test item was set up
to transmit at approximately 908.4MHz for 60 seconds after a button on the front pand of the test item was
pushed was designated as Sample A The test item set up to receive at gpproximately 908.3MHz for 60
seconds after a button on the front pand of the test item was pushed was designated as Sample B. Thetest item
was submitted for testing by Delta Mobile Software, Inc. located in Hoffman Estates, IL.

1.2 Purpose - The test series was performed to determine if the test item meets the conducted and
radiated RF emission requirements of the FCC "Code of Federd Regulations' Title 47, Part 15, Subpart B,
Sections 15.107 and 15.109, and Subpart C, Sections 15.207 and 15.249 for Intentiona Radiators Operating
within the 902MHz -928MHz band. Testing was performed in accordance with ANSI C63.4-2001.

1.3 Deviations, Additions and Exclusons - There were no deviations, additions to, or exclusons
from the test specification during this test series.

1.4 Applicable Documents - The following documents of the exact issue designated form part of this
document to the extent specified herein:

- Federd Communications Commission "Code of Federa

Regulaions’, Title 47, Part 15, dated 1 October 2004

- ANSI C63.4-2001, "American National Standard for Methods
of Measurement of Radio-Noise Emissions from Low-Voltage
Electricad and Electronic Equipment in the Range of 9 kHz
to 40 GHZ"

1.5 Subcontractor Identification - This series of tests was performed by Elite Electronic Engineering
Incorporated of Downers Grove, Illinois. The laboratory is accredited by the Nationd Ingtitute of Standards
and Technology (NIST) under the Nationa Voluntary Laboratory Accreditation Program (NVLAP). NVLAP
Lab Code: 100278-0.

1.6 Laboratory Conditions The temperature a the time of the test was 22°C and the relative humidity
was 60%.

2.0 TEST ITEM SETUP AND OPERATION:
Thetest item isa PE950 Transceiver. A block diagram of the test item setup is shown as Figure 1.
2.1 Power Input - Thetest item obtained 4.5 VDC power via3 “AA” batteries.
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2.2 Grounding - The test item was ungrounded during the tests.

2.3 Peripheral Equipment - No periphera equipment was submitted with the test item.

2.4 Interconnect Cables - No interconnect cables were submitted with the test item.

2.5 Operational Mode - For dl teds, the test item was placed on an 80cm high non-conductive stand.
For trangmitter tests, the test item was set up to tranamit at approximately 908.4MHz for 60 seconds after a
button on the front panel of the test item was pushed. For receiver tests, the test item was set up to receive a
approximately 908.3MHz for 60 seconds after a button on the front pand of the test item was pushed.

2.6 Test Item Modifications - No modifications were required for compliance to the FCC " Code of
Federa Regulations' Title 47, Part 15, Subpart B, Sections 15.107 and 15.109, and Subpart C, Sections
15.207 and 15.249 requirements.
3.0 TEST EQUIPMENT:

3.1 Test Equipment List - A ligt of the test equipment used can be found on Table I. All equipment
was cdibrated per the ingruction manuas supplied by the manufacturer.

3.2 Calibration Traceability Test equipment is maintained and calibrated on a regular basis. All
cdibrations are traceable to the Nationd Indtitute of Standards and Technology (NIST).

3.3 Measurement Uncertainty - All messurements are an estimae of ther true vdue. The

measurement uncertainty characterizes, with a specified confidence leve, the spread of vaues which may be
possible for a given measurement system.

The measurement uncertainty kudgets were based on guidelines in "1SO Guide to the Expresson of
Uncertainty in Measurements' and NAMAS NIS31 "The Treatment of Uncertainty in EMC Measurements'.

The measurement uncertainty for these testsis presented below:

Conducted Emission Measurements
Combined Standard Uncertainty 1.07 -1.07
Expanded Uncertainty (95% confidence) 2.1 -21
Radiated Emission Measurements
Combined Standard Uncertainty 2.26 -2.18
Expanded Uncertainty (95% confidence) 4.5 -4.4

40 REQUIREMENTS, PROCEDURESAND RESULTS:

4.1 Powerline Conducted Emissions
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Since the test item was powered by internal batteries, no conducted emissions tests were performed.
4.2 Radiated M easurements
4.2.1 Receiver
4.2.1.1 Requirements - All emanations from areceiver shdl be below the levels
shown on the following teble:
RADIATION LIMITSFOR CLASSB DEVICE

Frequency Distance between Test Item Field Strength Field Strength
MHz And Antennain Meters uv/m dBuv/m
30-88 3 100 40
88-216 3 150 435
216-960 3 200 46
Above 960 3 500 54

Note: Thetighter limit shal apply at the edge between the two frequency bands.

4.2.1.2 Procedures - All tests were performed in a 32ft. x 20ft. x 18ft. hybrid ferrite-
tile/anechoic absorber lined test chamber. The walls and ceiling of the shiddded chamber are lined with ferrite
tiles. Anechoic absorber materid is ingdled over the ferrite tile. The floor of the chamber is used as the ground
plane. The chamber complieswith ANSI C63.4 2001 for Ste attenuation.

The shielded enclosure prevents emissions from other sources, such as radio and TV dations from
interfering with the measurements. All powerlines and sgna lines entering the enclosure pass through filters on
the enclosure wall. The powerline filters prevent extraneous signds from entering the enclosure on these leads.

Since quas-peak and average measurements require long integraion times, it is not practica to
automaticaly sweep through the quas-peak or average levels. Therefore, radiated emissons from the test item
were first scanned using a peek detector and automatically plotted. The frequencies where sgnificant emisson
levels were noted were then remeasured using the quasi- peak detector.

For preliminary radiated emissons sweeps from 30MHz to 5GHz, the broadband measuring antenna
was poditioned a a 3 meter distance from the test item. The frequency range from 30MHz to 5GHz was
investigated usng a pesk detector function with the bilog antenna below 1GHz and the double-ridged
waveguide antenna above 1GHz. The maximum levels were plotted.

Fina radiated emissions were performed on dl significant broadband and narrowband emissions found
in the preliminary sweeps using the following methods:

1) Measurements below 1GHz were made usng a quasi-peak detector and a bilog antenna

Measurements above 1GHz were made using an average detector and a double ridged waveguide
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antenna.

2) To ensure that maximum or worgt case, emission levels were measured, the following steps were
taken:

a) Thetest item was rotated so that dl of its Sdes were exposed to the receiving antenna.

b) Since the measuring antennais linearly polarized, both horizontd and verticd fiddld components
were measured.

¢) The measuring antenna was raised and lowered from 1 to 4 meters for each antenna polarization
to maximize the readings.

d) For hand-held or body-worn devices, the test item was rotated through three  orthogond
axes to determine which orientation produces the highest emissonrddive to the limit.
4.2.1.3 Results - The preliminary plots are presented on pages 16 and 17. The
plots are presented for areference only, and are not used to determine compliance.  The find radiated
levels are presented on page 18. As can be seen from the data, dl emissions measured from the test item were
within the specification limits. The emissons level closat to the limit (worst case) occurred at 908.3MHz The
emissons levd a this frequency was 0.8dB within the limit. See data page 18 for details. Photographs of the
test configuration which yielded the highest or worst case, radiated emisson levels are shown on Figure 2.
4.2.2 Transmitters -
4.2.2.1 Requirements - The test item must comply with the requirements of FCC

"Code of Federd Regulations Title 47", Part 15, Subpart C, Section 15.205 et seq.

Paragraph 15.249(a) has the following radiated emission limits:

Fundamental Field Strength

Frequency Fed Intengty Harmonics and

MHz mV/m @ 3 meters Spurious uV/m @ 3 meters
902 to 928 50 500

In addition, emissons appearing in the Restricted Bands of Operation listed in paragraph 15.205(a)

shdl not exceed the generd requirements shown in paragraph 15.209.
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4.2.2.2 Procedures - All measurements were performed in a 32ft. x 20ft. x 14ft. high
shielded enclosure. The shidlded enclosure prevents emissions from other sources, such as radio and TV
gaions from interfering with the measurements. All powerlines and sgnd lines entering the enclosure pass
through filters on the enclosure wall. The powerline filters prevent extraneous signds from entering the enclosure
on these leads. The floor of the chamber is used as the ground plane. The chamber complies with ANSI C63.4-
2001 for gte attenuation.

A preiminary radiated emissions test was performed to determine the emission characteristics of the test
item. For the preliminary test, abroadband measuring antenna was positioned at a 3 meter distance from the
test item. The entire frequency range from 30MHz to 10GHz was investigated using a pesk detector function.
The data was then processed by the computer to calculate equivaent fidd intengty.

The find emisson tests were then manudly performed over the frequency range of 30MHz to 9.1GHz
Between 30MHz and 1000MHz, atuned dipole antenna was used as the pick-up device. A broadband double
ridged waveguide antenna was used as the pick-up device for dl frequencies above 1GHz. All sgnificant
broadband and narrowband signal's were measured and recorded.

To ensure that maximum or worst case, emission levels were measured, the following steps were taken:

1) Thetest item wasrotated so thet al of its Sdes were exposed to the recelving antenna.

2) Since the measuring antenna is linearly polarized, both horizontal and vertical fidld components
were measured.

3) The measuring antenna was raised and lowered from 1 to 4 meters for each antenna polarization
to maximize the readings.

4) For hand-held or body-worn devices, the test item was rotated through three orthogond axes
to determine which orientation produces the highest emisson reative to the limit.

4.2.2.3 Results - The prdiminary plots, with the test item tranamitting at 908.42MHz,
are presented on data pages 19 and 20. The plots are presented for a reference only, and are not used to
determine compliance. The find radiated levels, with the test item tranamitting at 908.42MHz, are presented on
data page 21. As can be seen from the data, dl emissons measured from the test item were within the
gpecification limits. The emissons level doset to the limit (worst case) occurred at 908.4MHz The emissons
level a this frequency was 4.1dB within the limit. See data page 21 for details. Photographs of the test
configuration which yielded the highest or worst case, radiated emission levels are shown on Figure 3.
4.3 Occupied Bandwidth M easurements
4.3.1 Requirement - In accordance with paragraph 15.249(d), dl emissons radiated outside
of the specified frequency bands, except for harmonics, shdl be attenuate by at least 50dB below the level of
the fundamenta or to the generd radiated emissions limitsin 15.209, which ever isthe lesser attenuation.
4.3.2 Procedures - The test item was placed on an 80cm high non-conductive stand. The unit
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was st to tranamit continuoudy. With an antenna positioned nearby, occupied bandwidth emissions were
displayed on the spectrum andyzer. The resolution bandwidth was set to 100 kHz and span was set to 30
MHz. The frequency spectrum near the fundamenta was plotted.

4.3.3 Results - The plot of the emissons near the fundamenta frequency is presented on data
page 22. As can be seen from this data page, the tranamitter met the occupied bandwidth requirements.
5.0 CONCLUSIONS:

It was determined that the Delta Mobile Software, Inc. PE950 Transceiver, did fuly meet the
conducted and radiated emisson requirements of the FCC "Code of Federd Regulations' Title 47, Part 15,
Subpart B, Sections 15.107 and 15.109 for receivers, and Subpart C, Sections 15.207 and 15.249 for
Intentional Radiators Operating within the 902MHz -928MHz band, when tested per ANSI C63.4-2001.

6.0 CERTIFICATION:

Elite Electronic Engineering Incorporated certifies that the information contained in this report was
obtained under conditions which meet or exceed those specified in the test specifications.

The data presented in this test report pertains to the test item at the test date. Any dectrica or
mechanica modification made to the test item subsequent to the specified test dete will serve to invaidate the
data and void this certification.

7.0 ENDORSEMENT DISCLAIMER:
This report must not be used to claim product endorsement by NVLAP or any agency of the US

Governmernt.

Page 8 of 21



Engineering Test Report No. 35637-01

TABLE |: TEST EQU PMENT LI ST

ELI TE ELECTRON C ENG | NC Page: 1
Eq | D Equi pnent Descri ption Manuf act ur er Model  No. Serial No. Frequency Range Cal Date Cal Inv Due Date
Equi prent Type: ACCESSCR ES, M SCELLANECUS
XZQ ATTENUATOR SWTCH DRIVER  HEW.ETT PACKARD 11713A 3439A02724  --- N A
Equi prent Type: AWPLI FI ERS
APKO PRE- AWPLI FI ER HEW.ETT PACKARD 8449B 3008A00662  1-26.5G& 02/07/05 12 02/ 07/ 06
Equi prent Type: ANTENNAS
NDQ TUNED DI POLE ANTENNA EMOO 3121C DB4 311 400- 1000MZ 02/01/05 12 02/ 01/ 06
NTAL Bl LOG ANTENNA CHASE EMC LTD.  BI LOG CBL611 2054 0.03-2G1Z 08/ 08/ 05 12 08/ 08/ 06
NWO R DGED WAVE GU DE TENSCR 4105 2081 1-12. 4G 09/ 05/ 04 13 10/ 05/ 05
Equi prent Type: COONTRCLLERS
CDS2  COWPUTER GATEVWAY MFATXPNT NVE 0028483108 1.8G¥Z N A
CVAO  MULTI - DEM CE OONTRCLLER EMXO 2090 9701-1213 --- N A
Equi prent Type: PRI NTERS AND PLOTTERS
HRE1 LASER JET 5P HEW.ETT PACKARD C3150A UsHB061052 - -- NA
Equi prent Type: RECEl VERS
RAC1 SPECTRUM ANALYZER HEW.ETT PACKARD 85660B 3407A08369  100HZ- 22GHZ 02/ 04/ 05 12 02/ 04/ 06
RACB RF PRESELECTCR HEW.ETT PACKARD 85685A 3506A01491  20HZ- 2GZ 02/07/05 12 02/ 07/ 06
RAF3  QUASI PEAK ADAPTER HEW.ETT PACKARD 85650A 3303A01775 0. 01- 1000MZ 02/ 04/ 05 12 02/ 04/ 06

Cal. Interval:

Listed in Mnths 1/Q Initial nly NA Not Applicable

Note 1: For the purpose of this test, the equi pnent was calibrated over the specified frequency range, pulse rate, or
nodul ation prior to the test or nonitored by a calibrated instrunent.
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FIGURE 1 BLOCKDIAGRAM OF TEST SETUP
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Figure 2a— Receive at 908.3MHz

Test Setup for Radiated Emissions, 30MHz to 1GHz — Horizonta Polarization

Test Setup for Radiated Emissions, 30MHz to 1GHz — Verticd Polarization
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Figure 2b — Receive at 908.3MHz

Test Setup for Radiated Emissions, 1GHz to 5GHz — Verticd Polarization
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Figure 3a— Transmit at 908.4MHz

Test Setup for Radiated Emission, 908.4MHz — Horizontal Polarization

Test Setup for Radiated Emissions, 908.4MHz — Verticd Polarization
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Figure 3b — Tranamit at 908.4MHz

Test Setup for Radiated Emissons, 1GHz to 10GHz — Horizonta Polarization

Test Setup for Radiated Emissions, 1GHz to 10GHz — Vertica Polarization
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MANUFACTURER : Delta Mobile Software, Inc.

TEST ITEM : Transcaiver

MODEL NO. : PE 950

SERIAL NO. : Sample B

TEST SPECIFICATION : FCC 15.109(a), Radiated Emissions

MODE . Receive @ 908.3MHz

TEST DATE : September 26, 2005

TEST DISTANCE : 3 meters

Meter Cable | Antenna | Preamp

Frequency | Antenna | Reading Loss Factor Gan Total Totd Limit

MHz Polarity | dBuvV Ambiet | dB dB dB dBuvV/m | wW/m | uV/m
908.3 H 11.6 1.9 23.0 0.0 36.5 66.9 200.0
908.3 V 20.3 1.9 23.0 0.0 45.2 182.3 | 200.0
1816.6 H 45.6 | Ambient 2.9 28.1 -36.3 40.2 102.7 | 500.0
1816.6 V 453 | Ambient 2.9 28.1 -36.3 39.9 99.2 500.0
2724.9 H 42.8 | Ambient 3.8 314 -35.9 42.1 127.0 | 500.0
2724.9 V 42.8 | Ambient 3.8 314 -35.9 42.1 127.0 | 500.0
3633.2 H 42.6 | Ambient 4.4 32.5 -35.6 43.9 157.4 | 500.0
3633.2 V 425 | Ambient 4.4 32.5 -35.6 43.8 155.6 | 500.0
4541.5 H 42.6 | Ambient 4.8 32.9 -35.3 45.0 178.8 | 500.0
4541.5 V 42.1 | Ambient 4.8 32.9 -35.3 44.5 168.8 | 500.0

H — Horizonta

V = Veticd

Tota = Meter Reading + Cable Loss + Antenna Factor + Preamp Gain

Maer. E.
Checked By - ARk LonGingTT|
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Engineering Test Report No. 35637-01

MANUFACTURER : Delta Mobile Software, Inc.

TEST ITEM : Transceiver

MODEL NO. : PE 950

SERIAL NO. - Sample A

TEST SPECIFICATION : FCC 15.249(a), Radiated Emissions

MODE : Transmit @ 908.42MHz

TEST DATE : September 19, 2005

TEST DISTANCE : 3 meters

Meter Cable Antenna | Preamp

Frequency | Antenna | Reading Loss Factor Gan Tota Total Limit

MHz Polarity | dBuV Ambient | dB dB dB dBuv/m | uV/m uVv/m
908.4 H 60.2 1.9 27.8 0.0 89.9 | 31439.6 | 50000.0
908.4 \' 50.9 1.9 27.8 0.0 80.6 10776.2 | 50000.0
1816.8 H 54.1 2.9 28.1 -36.3 48.7 273.2 500.0
1816.8 \% 50.9 2.9 28.1 -36.3 45.5 189.0 500.0
2725.3 H 49.6 3.8 314 -35.9 48.9 277.8 500.0
2725.2 \ 46.6 3.8 314 -35.9 45.9 196.7 500.0
3633.7 H 43.9 Ambient 44 325 -35.6 45.2 182.8 500.0
3633.6 \' 44.4 | Ambiet 4.4 32.5 -35.6 45.7 193.7 500.0
4542.1 H 43.0 Ambient 4.8 32.9 -35.3 45.4 187.2 500.0
4542.0 \' 42.7 Ambient 4.8 32.9 -35.3 45.1 180.9 500.0
5450.5 H 40.2 Ambient 52 35.3 -35.2 45.6 189.8 500.0
5450.4 \% 40.2 Ambient 5.2 35.3 -35.2 45.6 189.8 500.0
6358.9 H 290.2 Ambient 59 36.1 -35.3 35.9 62.6 500.0
6358.8 \ 29.3 Ambient 5.9 36.1 -35.3 36.0 63.3 500.0
7267.4 H 28.8 Ambient 6.6 37.7 -35.6 375 75.4 500.0
7267.2 \' 28.8 Ambient 6.6 37.7 -35.6 37.5 75.3 500.0
8175.8 H 29.8 Ambient 7.1 37.7 -35.8 38.8 86.9 500.0
8175.6 \' 29.9 Ambient 7.1 37.7 -35.8 38.9 87.9 500.0
9084.2 H 30.5 Ambient 7.5 38.0 -36.2 39.8 97.7 500.0
9084.0 \Y 30.5 Ambient 7.5 38.0 -36.2 39.8 97.7 500.0

H — Horizonta

V = Vertica

Total = Meter Reading + Cable Loss + Antenna Factor + Preamp Gain

MAre E.
Checked By ARk LonGingTT|
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