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Abstract

This report has been prepared on behalf of Symbol Technologies, Inc. to support the attached
Application for Equipment Authorization. The test report and application are submitted for a
Licensed Transmitter under Part 90.353 of the FCC Rules. This Certification Test Report
documents the test configuration and test results for a Symbol Technologies, Inc. Model
RD11440 using the amplifier model PART90PA-USVISIT.

Testing was performed on an Open Area Test Site (OATS) of Washington Laboratories, Ltd,
7560 Lindbergh Drive, Gaithersburg, MD 20879. Site description and site attenuation data have
been placed on file with the FCC's Sampling and Measurements Branch at the FCC laboratory in
Columbia, MD. The Industry Canada OATS numbers are 3035A-1 and 3035A-2 for Washington
Laboratories, Ltd. Site 1 and Site 2, respectively. Washington Laboratories, Ltd. has been
accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code: 200066-0) as an
independent FCC test laboratory.

The Symbol Technologies, Inc. RD11440 using the amplifier model PART90PA-USVISIT
complies with the limits for a Licensed Transmitter device under FCC Part 90.353.
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1 Introduction

1.1 Compliance Statement

The Symbol Technologies, Inc. RD11440 using the amplifier model PART90PA-USVISIT complies
with the limits for a Licensed Transmitter device under FCC Part 90.353 for a non-multilateration LMS
system.

1.2 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All measurements
were performed in accordance with FCC Part 90 Subpart M and the methods described in TIA/EIA-603.
The measurement equipment conforms to ANSI C63.2 Specifications for Electromagnetic Noise and
Field Strength Instrumentation.

1.3 Contract Information

Customer: Symbol Technologies, Inc.
One Symbol Plaza
Holtsville, NY 11742

Purchase Order Number: 4500561257
Quotation Number: 62890

14 Test Dates
Testing was performed on the following date(s):  May 10 to May 15, 2006

1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter
Client Representative Alan Parrish

WLL Report #9186-01 - Page 1 of 23 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc.
RD11440 w/Amplifier

FCC Certification Test Report
May 2006

2 Equipment Under Test

2.1 EUT Ildentification & Description

The Symbol Technologies, Inc. RD11440 is an advanced RFID Reader that supports Class 0, Class 1
and GEN 2 Electronic Product Code (EPC) protocol, in the UHF frequency band. The unit with the 20
Watt power amplifier is designed for operation as a non-multilateration under FCC Part 90 Subpart M.

The XR400 reader consists of two modules within the housing assembly:

* RF Transceiver Module (RFTM)
* Digital Control Module (DCM)
and a separate module for the amplifier.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Symbol Technologies, Inc.
FCC ID: H9PRD11440
Model: RD11440
FCC Rule Parts: 890
Frequency Range: 910.75M - 920.75MHz
Maximum Output Power: 11.9 Watts (conducted)
Modulation: ASK
Occupied Bandwidth: 182.961kHz
Keying: Automatic
Type of Information: Data
Number of Channels: 50
Power Output Level Fixed
Antenna Connector BNC
Antenna Type Flat panel antenna
Emission Type(s): F1D
Emission Designator: 183KF2D

Power Source & Voltage:

24Vdc from 115 Vac source

2.2 Test Configuration

The RD11440 was configured as shown in the following table:

Description Manufacturer Model SIN

Transceiver Unit Symbol XR400 C80507AF82804560
Power AMP Symbol PART90PA-USVISIT 14

Power Supply Globetek GT-211331-7224 024771 26/04

The following support equipment was used during testing:

WLL Report #9186-01

- Page 2 of 23 -
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Description Manufacturer

Fan Unit NA
24VDC Power Supply Card Symbol

The test configuration is illustrated in the diagram below.

1%}
£ g
% 5
& -
<
A 120 120
VAC
VAC
RG223
RJ45
l ' v
Fan 24 VDC
XR4OO (Support) Power
Suppl
24 VDC §$§%
Power
Supply ‘\\¢
RS232
AMP <
[m]
Ial
120 R
VAC Laptop computer
(Support) RG223
Spectrum
»—» Analyzer Or

Load

Figure 2-1. Test Configuration.

2.3 Testing Algorithm

The RD11440 was operated by using a support laptop via RS232 to send tuning channel commands the
XR400 unit using Symbol ART software. The unit is capable of being set from channel 6 (610.75MHz)
to channel 26 (920.75MHz). During the conducted tests the unit was set to the low, middle, and high
channel. Power of the unit was also set to the maximum of (256 13) using the ART software.

Worst case emission levels are provided in the test results data.

WLL Report #9186-01 - Page 3 0f 23 - © 2006 Washington Laboratories, Ltd.
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2.4 Test Location

All measurements herein were performed at Washington Laboratories, Ltd. test center in Gaithersburg,
MD. Site description and site attenuation data have been placed on file with the FCC's Sampling and
Measurements Branch at the FCC laboratory in Columbia, MD. The Industry Canada OATS numbers
are 3035A-1 and 3035A-2 for Washington Laboratories, Ltd. Site 1 and Site 2, respectively. Washington
Laboratories, Ltd. has been accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code:
200066-0) as an independent FCC test laboratory.

2.5 Measurements
2.5.1 References
ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength Instrumentation

Land Mobile FM or PM Communications Equipment Measurement and Performance Standards
(ANSI/TIA/EIA-603-93)

2.6 Measurement Uncertainty

All results reported herein relate only to the equipment tested. For the purposes of the measurements
performed by Washington Laboratories, the measurement uncertainty is +2.3 dB. This has been
calculated for a worst-case situation (radiated emissions measurements performed on an open area test
site).

The following measurement uncertainty calculation is provided:
Total Uncertainty = (A2 + B2+ C?)Y?/(n-1)
where:
A = Antenna calibration uncertainty, in dB = 2 dB
B = Spectrum Analyzer uncertainty, in dB =1 dB
C = Site uncertainty, in dB =4 dB
n = number of factors in uncertainty calculation = 3
Thus, Total Uncertainty = 0.5 (2% + 12 + 4%)"2= +2.3 dB.

WLL Report #9186-01 - Page 4 of 23 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc.

RD11440 w/Amplifier

FCC Certification Test Report

May 2006

3 Test Equipment
Table 2 shows a list of the test equipment used for measurements along with the calibration information.

Table 2: Test Equipment List

A\\IS\/SI;_# Manufacturer Model/Type Function Cal. Due
0072 HP 8568B SPECTRUM ANALYZER 7/5/2006
0382 SUNOL JB1 BICONILOG ANTENNA 9/6/2006
0070 HP 85685A RF PRESELECTOR 7/25/2006
0004 ARA DRG118/A MICROWAVE HORN ANTENNA 2/2/2007
0034 EMCO BIA-30 BICON ANTENNA 30 — 200MHz 6/14/2006
0029 EMCO 3146A LOG ANTENNA 200 -1000MHz 6/28/2006
0001 A.H. SYSTEMS SAS-200/518 LOG ANTENNA 1 -18GHz 3/11/2007
0066 HEWLETT-PACKARD 8449B MICROWAVE PREAMP 6/14/2006
0068 HEWLETT-PACKARD 85650A QUASI-PEAK ADAPTER 6/30/2006
0159 HEWLETT-PACKARD 8648A SIGNAL GENERATOR 8/12/2006
0257 HEWLETT-PACKARD 8672A SIGNAL GENERATOR 3/22/2007
0117 RACAL DANA FREQUENCY COUNTER 5/4/2007
0473 FLUKE, 111 MULTIMETER W/CURRENT CLAMP 5/14/2006
0361 GLOBAL SPECIALTIES, 1337 SUPPLY, POWER, DC CNR
0254 TENNEY, TR64 ENVIRONMENTAL CHAMBER 10/6/2006

WLL Report #9186-01
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4 Test Results

4.1 RF Power Output: (FCC Part §2.1046)

The output from the transmitter was connected to an attenuator and then to the input of the RF Spectrum
Analyzer. The analyzer offset was adjusted to compensate for the attenuator and other losses in the
system. The EUT was setup to transmit an un-modulated signal.

The antenna used for the RD11440 system is a 6dBi antenna. Per §90.205(k) LMS systems operating
pursuant to subpart M are authorized a maximum of 30 watts ERP. Table 3 lists the power
measurements for the RD11440.

Table 3. RF Power Output

Frequency Level Level @ | Antenna Gain EIRP ERP ERP Limit
dBm RF Port dBi Watts Watts Watts
(Watts)
Low Channel
40.62 115 6 45.9 28.1 30
910.75MHz
Mid Channel
40.75 11.9 6 47.3 28.9 30
915.75MHz
High Channel
40.66 11.6 6 46.3 28.3 30
920.75MHz

4.2 Occupied Bandwidth: (FCC Part §2.1049)

Occupied bandwidth was performed by coupling the output of the EUT to the input of a spectrum
analyzer via a direct connection through an attenuator.

Per 890.209(b)(5) the maximum authorized bandwidth for a non-multilateration LMS operation
operating in the range 909.75M — 921.75MHz shall be 12MHz.

The measured occupied bandwidths measured at the low, middle, and high channels are shown in the
following figures.

WLL Report #9186-01 - Page 6 of 23 - © 2006 Washington Laboratories, Ltd.
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Figure 4-1. Occupied Bandwidth, Low Channel
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Figure 4-2. Occupied Bandwidth, Mid Channel
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Figure 4-3. Occupied Bandwidth, High Channel
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Table 4 provides a summary of the Occupied Bandwidth Results.

Table 4. Occupied Bandwidth Results

Frequency Bandwidth
Low Channel 182.961kHz
910.75MHz
Mid Channel 181.924kHz
915.75MHz
High Channel 182.618kHz
920.75MHz

Emission designator:
Modulation = FSK, Measured Bandwidth = 182.961kHz
Designator: 183KF2D

4.3 Conducted Spurious Emissions at Antenna Terminals (FCC Part §2.1051)

The EUT must comply with requirements for spurious emissions at antenna terminals per the limit
specified in §90.210(k)(3). The following specifies the limit for Emissions Mask K:

For all other transmitters authorized under subpart M that operate in the 902-928 MHz band, the peak
power of any emission shall be attenuated below the power of the highest emission contained within the
licensee's sub-band in accordance with the following schedule:

(i) On any frequency within the authorized bandwidth: Zero dB.

(if) On any frequency outside the licensee's sub-band edges: 55 + 10 log(P) dB, where (P) is the
highest emission (watts) of the transmitter inside the licensee's sub-band

The LMS sub-band edges for non-multilateration systems for which emissions must be attenuated are
902.00, 904.00, 909.5 and 921.75 MHz.

The output of the EUT was connected directly into a spectrum analyzer through an attenuator.  All
necessary offsets and corrections were programmed into the data collecton software. The spurious
emissions and the emissions mask (in-band) emissions were then measured and recorded.

The following are plots of the conducted spurious emissions data. Figure 4-5 through Error! Reference
source not found. are plots of the emissions mask. Figure 4-8 through Figure 4-11 are plots of the out-
of-band spurious emissions.

WLL Report #9186-01 - Page 10 of 23 - © 2006 Washington Laboratories, Ltd.
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Figure 4-4. Emission Mask, §90.210(k), Low Channel @ 910.75MHz (100kHz RBW)
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Figure 4-5. Emission Mask, §90.210(k), Low Channel, (300Hz RBW)
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Figure 4-6. Emission Mask, §90.210(k), High Channel @ 920.75MHz Modulated
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Figure 4-7. Emission Mask, §890.210(k), High Channel, (300Hz RBW)
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SA SETTINGS: RBW=100 kHz; WBW=100 kHz; SPAN=8TSMHz; SWEEP TIME= 0.02634; ATT=10 dB
Maz k pat90, ART program setto 256 12

Figure 4-8. Conducted Spurious Emissions, Channel 20: 30 - 908MHz
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Symbal Technologies JOB: 9186 ; CMWLLYSymbol _XRA00MAazk_HiChan_Spur2;  10Maw2006 144529, James Ritter
F1=1082 GHz @-27.77, F2=10686 GHz @-25 DELTA=15693 MHzi@ 2773 dB
SA SETTINGS: RBW=100 kHz; WVBWN=100 kHz; SPAN=ZTTMHz, SWEEP TIME= 0.02; ATT=20 4B
Maz k pat90, ART program setto 256 12

Figure 4-9. Conducted Spurious Emissions, Channel 20: 923MHz - 1.2GHz
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KR400 with 30Watt Power Amp Systemn, Spurious emissions Mod on mode channel 208 920.75MHz
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Symbal Technologies JOB: 9186 ; CMWLLYSymbol _XRA00MAazk_HiChan_Spurd;  10Maw2006 15:30:12; James Ritter

F1=1843 GHz @-38.63;, F2=1.547 GHz @-25, DELTA= 4055 MHz@ 13676 dB

SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=22GHz, SWEEP TIME= 0.114; ATT=10 dB

Maz k pat90, ART program setto 256 12

LIAm 1

LIMmz

Figure 4-10. Conducted Spurious Emissions, Channel 20: 1.2 -5GHz
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£ WLPLOT

KR400 with 30Watt Power Amp Systemn, Spurious emissions Mod on mode channel 208 920.75MHz LN 1
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Symbal Technologies JOB: 9186 ; CMWLLYSymbol _XRA00MAazk_HiChan_Spurd;  10Maw2006 153243, James Ritter

F1=8.021000000000001 GHz @-29.28, F2=8275000000000001 GHz @-25; DELTA =257 063 MHz@ 4.275 dB

SASETTINGS: RBUW=100 kHz, WBW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.15; ATT=10 4B

Maz k pat90, ART program setto 256 12

Figure 4-11. Conducted Spurious Emissions, Channel 20: 5 - 10GHz
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4.4 Radiated Spurious Emissions: (FCC Part §2.1053)

The EUT must comply with the requirements for case radiated spurious emissions per the limits
specified in §90.210(k)(3).

441 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. The
output of the transmitter was terminated into a 500hm load. The emissions from the EUT were measured
continuously at every azimuth by rotating the turntable. Receiving antennas were mounted on an
antenna mast to determine the height of maximum emissions. The height of the antenna was varied
between 1 and 4 meters.  Cables were varied in position to produce maximum emissions. Both the
horizontal and vertical field components were measured.

The spurious emission levels were measured and, using the signal substitution method, the power level
of the emission was compared with the limit of FCC Part 90.210(k)(3). As the unit was tested with the
output terminated the absolute limit for the spurious emissions was calculated using 55+10Log(P) dB.

Emissions were scanned up to the 10™ harmonic of the fundamental. The unit was tested in three
orthogonal planes with the highest emissions for each emission detected reported. The signal
substitution method per TIA/EIA-603 was used to obtain EIRP levels.

The limit is calculated as follows:
Output Power = 40.7dBm
Limit = 40.7dBm — (55+10Log(11.9W)) = -25dBm
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CLIENT:
TESTER:

EUT Information:
EUT:
Configuration:

Tx Frequency:

Symbol

Table 5: Radiated Emission Test Data

James Ritter

XR400 /W 30dB amp
TX on Ch10
915.75MHz

Test Equipment/Limit:

DATE:
JOB #:

Test Requirements:

TEST STANDARD:
DISTANCE:
Power (Watts)

5/12/06
9186

FCC Part 90
3m
12.5

Substitution Ant: A0425, A0007 LIMIT: FCC P90.210 Mask K
Frequency | Pol Az Ant. Spur | Sub. Sub. Sub. Sub. ERP Limit Margin
Height | Level | Sig. Power Ant. Ant. Level
Gen. Level | Factor | Gain
Level

(MHz) H/V | Degree (m) dBuV | dBm dBm dB/m dBi dBm dBm dB

31.14 H 180.0 4.0 13.2 | -349 | -353 17.7 -17.6 | -54.0 -25.0 -29.0
31.14 \% 10.0 1.0 19.1 | -37.7 | -38.0 17.7 -17.6 | -56.7 -25.0 -31.7
40.81 H 90.0 4.0 21.7 | -35.3 | -35.6 16.7 -14.3 | -51.0 -25.0 -26.0
40.81 \% 90.0 1.0 18.3 | -46.9 | -47.2 16.7 -14.3 | -62.6 -25.0 -37.6
48.20 H 45.0 4.0 305 | -375 | -37.8 14.9 -11.0 | -49.9 -25.0 -24.9
48.20 \% 0.0 1.0 240 | 426 | -429 14.9 -11.0 | -55.0 -25.0 -30.0
64.84 H 45.0 4.0 295 | -561.7 | -51.8 8.7 -2.2 -55.1 -25.0 -30.1
64.84 \% 0.0 1.0 28.7 | -53.4 | -53.5 8.7 -2.2 -56.8 -25.0 -31.8
87.32 H 270.0 4.0 295 | -65.1 | -55.2 8.0 1.0 -55.3 -25.0 -30.3
87.32 \% 125.0 2.0 271 | -57.1 | -57.2 8.0 1.0 -57.3 -25.0 -32.3
110.54 H 0.0 3.6 215 | -60.8 | -61.0 10.5 0.6 -61.5 -25.0 -36.5
110.54 \ 320.0 1.4 204 | -61.4 | -61.4 10.5 0.6 -61.9 -25.0 -36.9
124.56 H 0.0 3.6 19.8 | -61.9 | -62.2 11.0 1.1 -62.2 -25.0 -37.2
124.56 \% 270.0 15 12.8 | -65.9 | -66.2 11.0 1.1 -66.2 -25.0 -41.2
159.86 H 0.0 3.6 13.0 | -66.1 | -66.3 9.7 4.6 -62.8 -25.0 -37.8
159.86 \% 270.0 1.6 143 | -65.3 | -65.5 9.7 4.6 -62.0 -25.0 -37.0
300.00 H 190.0 1.8 7.3 =749 | -75.9 13.3 6.5 -70.5 -25.0 -45.5
300.00 \% 290.0 15 6.2 -75.8 | -76.8 13.3 6.5 -71.4 -25.0 -46.4
366.66 H 25.0 1.5 105 | -72.9 | -73.9 15.2 6.3 -68.7 -25.0 -43.7
366.66 \% 10.0 1.6 12.1 | -65.7 | -66.7 15.2 6.3 -61.5 -25.0 -36.5
400.00 H 245.0 3.4 104 | -67.6 | -68.6 15.1 7.2 -62.5 -25.0 -375
400.00 \% 270.0 2.6 8.3 -67.7 | -68.7 15.1 7.2 -62.6 -25.0 -37.6
433.33 H 270.0 2.0 15.0 | -58.0 | -59.0 16.3 6.6 -53.5 -25.0 -28.5
433.33 \% 180.0 15 116 | -66.0 | -67.0 16.3 6.6 -61.5 -25.0 -36.5
499.99 H 290.0 2.2 11.0 | -67.2 | -68.3 16.8 7.4 -62.0 -25.0 -37.0
499.99 \% 360.0 15 12.8 | -63.6 | -64.9 16.8 7.4 -58.6 -25.0 -33.6
527.99 H 0.0 2.5 6.0 -66.1 | -67.4 17.4 7.3 -61.2 -25.0 -36.2
700.00 H 165.0 1.3 125 | -62.0 | -63.3 19.5 7.6 -56.8 -25.0 -31.8
700.00 \% 45.0 1.0 13.2 | -60.5 | -61.8 19.5 7.6 -55.3 -25.0 -30.3
799.99 H 0.0 2.5 55 -65.0 | -66.3 20.5 7.8 -59.6 -25.0 -34.6
799.99 \% 180.0 1.3 5.8 -64.4 | -65.7 20.5 7.8 -59.0 -25.0 -34.0
900.00 H 190.0 15 8.0 -60.0 | -62.0 21.4 7.9 -55.2 -25.0 -30.2
900.00 \% 180.0 1.4 8.4 -62.1 | -64.1 214 7.9 -57.3 -25.0 -32.3
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915.75 H 0.0 1.7 57.2 -3.9 -6.9 22.2 7.2 -0.8 40.9 -41.7
915.75 Vv 0.0 15 543 | -135 -16.5 22.2 7.2 -10.4 40.9 -51.3
1788.70 H 120.0 1.0 57.2 | -51.0 -55.5 29.5 5.8 -50.8 -25.0 -25.8
1788.70 \Y/ 180.0 1.0 50.2 | -55.1 | -59.6 29.5 5.8 -54.9 -25.0 -29.9
1831.50 H 125.0 1.0 64.5 | -37.5 -39.6 29.7 5.8 -34.9 -25.0 -9.9
1831.50 \Y 180.0 1.0 63.8 | -38.0 -40.1 29.7 5.8 -35.4 -25.0 -10.4
2747.25 H 220.0 1.0 56.6 | -51.5 -55.0 34.6 4.4 -51.7 -25.0 -26.7
2747.25 \Y% 190.0 1.0 547 | -47.0 -50.5 34.6 4.4 -47.2 -25.0 -22.2
3662.98 H 220.0 1.0 529 | 425 -47.1 35.1 6.3 -41.9 -25.0 -16.9
3662.98 V 280.0 1.0 525 | -44.5 -49.9 35.1 6.3 -44.7 -25.0 -19.7

4.5 Frequency Stability: (FCC Part §2.1055)

Per the requirements of §90.213 fixed non-multilateration transmitters with an authorized bandwidth
that is more than 40kHz from the band edge are not subject to the frequency tolerance restrictions. To
show that the EUT operates more than 40kHz from the band edge 2 plots were obtained. One plot is for
the low channel and the 2" plot is for the high channel. Each plots shows that the -25dBm point is
much greater than 40kHz from the band edge and therefore frequency stability testing is not required.
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Symbal Technologies JOB: 8186 ; CMWLLVSymbol_%R400MWasi_LoChan_BandEdged; 4032006 15:54:12; James Ritter

F1=910.754 MHz @ 35.58; FZ=909.5 MHz @-25, DELTA=1.253 MHz@63.592 dB

SA SETTINGS: RBWN=300 Hz; WEW=100 kHz; SPAN=2MHz; SWEEP TIME= 6686657, ATT=20 4B

uzed HP 85934 cal due 104408,

Figure 4-12, Frequency Stability Plot Showing >40kHz from Bandedge, Low Channel
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Symbol Technologies JOB: 8986 ; COWLLYSymbol_XR400Wdas_HiChan_BandEdget; 10/Mayf2006 16:02:21; James Ritter

F1=020754 MHz @37.83; F2=02175 MHz @-25;, DELTA =006 kHz{@ 62.820 4B

SA SETTINGS: REW=300 Hz; VBW=100 kHz; SPAN=2MHz; SWEEF TIME= 6 666567, ATT=20 dB

uzed HP 35934 cal due 1044408,

Figure 4-13, Frequency Stability Plot Showing >40kHz from Bandedge, High Channel
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