R Intertek Testing Services

ETL SEMKO

FOC Part 15,247 Test Report
i
Svmbol Technologies
out the
Spresd Spectrum Radio
Model: [MIH0406
FOC 10 HYPDM 3046

lesi Repon & JHHIZYUE 20
Cave of Beport: Movember |7, 2000

Job & 1XHI2Z30
Erate of Test: October 3031 X

Total No. ol Pages Contained v this Report: _23 + dala pages

NYUNG)

I - R— —— e ——

A I_,)_Eﬁ"% ] Cravad Cherneasordik, Phu L, EMO Soe Manager

! Barry Smuth. Test Engmeer

N I—

A srvices andoriabon ore aibget B e Bl i gencel pailioy Bepeoets are sabimiiiad G esclasme ase ol the elicim e s they

aie iwldresseed | e sagimleczivess e sailgeet b the selogaiss annl repae st clomcter sl the ssoipdes e ot gonnprehcrsinasess
o e Lt esmnmn et a8 srves ke

Aervices, B b

ST CAT TS

s mepsart shall il by reprocdipeed escept s Toll, suithisl svritiew cossont o ierek Tesding

il T phart iviesl il P i Br s llainn prieslubed sonlorsaivaan® B WY LATY MIST b ass sl agciint sl Fe 11N

1)

LU art 13 1855 L, By WU

Intertek Testing Services NA, Inc.
1365 Sdama Couwt, Menlo Pk, T 24006
Torbing v BEOAE% P00 Foel BRO-053-7310  Mome Page weass atlsam ko, com



Intertek Testing Services

1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies. Date of Test: October 29-3 1. 2000
FCC ID: HO9PDM4046

Table of Contents

1.0 SUMMENY OF TEOSES. 1.ttt o 2
2.0 GENEral  DESCIIPHON oot 3
2.1 Product DESCIIPLION «rererererererinrers s %
2.2 Related SUBMItEal(S) Grants ... s s saseeanies s,
2.3 Test Methodology e e evmer weereeemre e e e e e e s e e 4
24 TESE FACHTTY ooy werveesssssssssss s 4
3.0 System Test CONfigUIaLion ... 5
3.1 Support Equipment and description  ........ s s e e i
3.2 BIOCK Diagram 0f TESt SHUD s oviiieic e ee e es st en s 5
33 BB IS U= (o) 8 W PR b
34 SOftWAre  EXEICISCPIOGIAM ......eiiee et e e e ee e 6
35 Mode oOf Operation DUrnG(l TESL e wreeerrmmrenminiiiee e e s
356 Modifications Reguired for ComplianCC e e
37 Additions. deviations and exclusions from standards -« -«rerverrermiriniis e 7
4.0 MEBSUNEMENT  RESUILS ....oooreeevsveeceeessseee e sssssssssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssn 8
41 Conducted Output Power at ANtenna TCIMINAIS «revereeverermrmimieieies oo oo s e 8
4.2 6 0B RE BaNGWITN ot sssss st ssss s sssssssssssssssssessssessssessssasens 9
43 R €r Density REBOING evvvrvvrrrviriiieiis ovseeesssssssssssssssnnnnns inine esasesssesas 10
4.4 Out-of-Band Conducted  EMISSIONS wcvevvvrrnericiieriesinssss s sssssssssssssssssssssssssssssssaens 11
45 Out-0f-Band RAJIGEN EMISSIONS «+-++crrrerreeerrnmmermmmnmmermmrinmeeeniinaeereines areeeesrareeeens 12
4.6 Tranamitter Rndintcd Emissions in Restricted Bands,. ««r-errererrerrmrrmrimiiiii, 13
4.7 AC Line Conducted EIMISSION «««rererrrrernenemaeeiemamieietieaeaaieierririrtiaaieiene 16
4.x Radiated Emissions from Digital Section of Transceiver -......... G e i
4.0 Rediated Emissions from Receiver Section of Transceiver (L.O. Rad|at|on) ------ 19
4.10 Procng (7= T o T OO PP PPPPO 20
411  Transmitter Duty Cycle Calculation and MEBSUTEMENLS  -eeveeveviens wiiiiiiiiiieeeceeeee s 21
5.0 LiSt Of tESL EQUIPIMENT ........vriismerissisisesrsiimeisssaiersnisssse e sssassssrsasbssie st bs st sbss s s e s sttt bns 19
6.0 DOCUMENE  HISIOTY. o1 ‘ 20

File 20029320

Verson | 0 Page 1 of 23



g [ntertek Testing Services
LIS g e 1365 Adams Cr, Menla Park, CA 94025

Svmbaol Technalogies. Date of Test: October 29-31. 200H)
FOC 1D HYP DM 404G

1.0 Summary of Tests

MODEL: DM4{d6
FOCC 1D: HYPDMA4M G

TEST REFERENCE | RESULTS
Condueted Output Power 15 247(h) Pass
O dB Bandwadih |5 247 aK2) Pass
| Power Densaty 15 24d) Pass
Chut=-0f-Band Antenna Conducted Enusgion | 15 2470 Pass
Crut-of-Band Radiated Enssion 1524 7c) M/A. EUT pass out-of-band antenni
conducied cmission
Eodiated Emission in Restincted Bands 15.24%(c) Pass
| AC Conducted Enission 15,207 Fass
Radiated Emizsioa from Dieital Part 13,18 Pass
Radiated Enission [rom Receiver L.O 15, 10r N/A. Receiver operating frequency is
abave M MH»
Processing Gam 15.247(¢) Pass
Antenna Regquirament 15,203 Pass .
RF Exposure Requircment 2. 1093 WA, Source-based averaged RE power
i% Below 1O mW

lest Engineer e - _Q»a—'!";ﬂ. Date: 7 Ry - &
Barr, Sfith I

Reviewer &Wﬁ %@Mk Date: ;{&j/ﬁ

Dravid Chemaomordik, Ph.D
EMC Sitc Manager

File: 200293240 Version |'_.:J Page 2 of 23



1365 Adams Ct. Menlo Park, CA 94025

Intertek Testing Services

Symbol Technologies,
FCC ID: HOPDM4046

Date of Test: October 29-31, 2000

20 General Description

21 Product Description

ThisEUT isused in two configurations. The DP4046 isthe EUT mounted in an integrated Voice
Communication device with bar code scanner and two antennas for spatial diversity.

The NP4046 is a V oice Communication device with a single antenna driven by the EUT.

A pre-production version of the sample was received on October 28, 2000 in good condition.

Overview of the Model No. DM 4046

Applicant Symbol Technologies

Trade Name & Model No. Symbol TechnologiessDM4046
FCC Identifier HI9PDM 4046

Use of Product Wireless voice communication

Manufacturer & Model of
Spread Spectrum Module

Symbol Technologies

Type of Transmission

Direct Sequence Spread Spectrum

Rated RF Output 145 mw
Frequency Range (MHz) 2412 - 2462
Number of Channel(s) 11
Datatransfer rate 11 Mbps

Antenna(s) & Gain, dBi

Screw-in antenna, 0 dBi
Stick-on antenna, 2 dBi
PCB board antenna, 2 dBi

Processing Gain More than 10 dB
Antenna Requirement [] The EUT uses a permanently connected antenna.
[X] The antennais affixed to the EUT using a unique connector, which

allowsfor replacement of a broken antenna, but DOES NOT use a standard
antennajack or electrical connector.

[] The EUT requires professional installation (attach supporting
documentation if using this option).

Manufacturer name & address

Symbol Technologies
2145 Hamilton Avenue
San Jose, CA 95125

2.2 Related Submittal (s) Grants

Theradio topology isidentical to the FCC ID HOPLA4121. The difference between the two isthat thisradio
is mechanically changed to fit inside afamily of Voice over IP Communication devices. The HOPLA4121 is
in aPC Card configuration.

File: 20029320 Version 1.0 Page 3 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

2.3 Test Methodology

Both AC mains line-conducted and radiated emissions measurements were performed according to the
proceduresin ANSI C63.4 (1992). Radiated tests were performed at an antennato EUT distance of 3 meters,
unless stated otherwisein the " Data Sheet” of this Application. All other measurements were madein
accordance with the proceduresin part 2 of CFR 47.

24 Test Facility

The open areatest site and conducted measurement facility used to collect the radiated datais site 2. Thistest
facility and site measurement data have been fully placed on file with the FCC and NVLAP accredited.

File: 20029320 Version 1.0 Page 4 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

3.0 System Test Configuration

31 Support Equipment and description

ltem # Description Model No. Serial No.
1 FH phone ND3010 F574876

2 FH hub AP-302C P886389

3 DS hub AP-4111 00AOF88B4367
4 Ethernet hub EN104 SB15A 94004450
5 Dell laptop PPL ZHWTD

3.2 Block Diagram of Test Setup

For transmitter testing

EUT extender, 0.1 m, U ()
plugged in adriver
board

For digital part and receiver testing

1 ] 1]

FH FH hub DS hub
phone 2 3 EUT
(1)
Ethernet hub
(4)
* = EUT S = Shielded; F = With Ferrite
** = No ferrites on video cable U = Unshielded

File: 20029320 Version 1.0 Page 5 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

3.3 Justification

For emission testing, the equipment under test (EUT) was configured for testing in atypical fashion (asa
customer would normally useit). During testing, all cables were manipulated to produce worst case
emissions.

For radiated emission measurements, the EUT is attached to a cardboard box (if necessary) and placed on the
wooden turntable. If the EUT attaches to peripherals, they are connected and operational (astypical as
possible). The EUT iswired to transmit full power.

The signal is maximized through rotation and placement in the three orthogonal axes. The antenna height and
polarization are varied during the search for maximum signal level. The antennaheight isvaried from 1 to 4
meters.

Radiated emissions are taken at three meters unless the signa level istoo low for measurement at that
distance. If necessary, apre-amplifier is used and/or the test is conducted at a closer distance. All readings
are extrapolated back to the equivaent 3-meter reading using inverse scaling with distance.

34 Software Exercise Program

The EUT exercise program used during radiated and conducted testing was designed to exercise the various
system components in amanner similar to atypical use. For emissionstesting, the units were setup to
transmit continuously to simplify the measurement methodology. Care was taken to ensure proper power
supply voltages during testing.

35 Mode of Operation during Test

For emissionstesting, the EUT was setup to transmit continuouisly to simplify the measurement
methodology. The transmitting signal was set to low, middle, and high frequencies.

File: 20029320 Version 1.0 Page 6 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

3.6 Modifications Required for Compliance

The following modifications were installed during compliance testing in order to bring the product into
compliance (Please note that thislist does not include changes made specifically by Glenayre Western
Multiplex prior to compliance testing):

No modifications were made by Intertek Testing Services

3.7 Additions, deviations and exclusions from standards

No additions, deviations, or exclusions were made to the standard.

File: 20029320 Version 1.0 Page 7 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.0 M easur ement Results

4.1 Conducted Output Power at Antenna Terminals, FCC Rules 15.247(b)

Requirements:

For antennas with gains of 6 dBi or less, maximum allowed transmitter output power is 1 watt (+30 dBm).
For antennas with gains greater than 6 dBi, transmitter output level must be decreased by an amount equal to
(GAIN - 6) dB.

Procedure:

[X] The antenna port of the EUT was connected to theinput of a peak power meter. Power was read directly
and cable loss correction was added to the reading to obtain power at the EUT antennaterminals.

[ The antenna port of the EUT was connected to the input of a spectrum analyzer. The analyzer was set
for maximum RES BW and power was read directly in dBm. External attenuation and cable loss were
compensated for using the OFFSET function of the analyzer.

Test Result:
Freguency (MH2z) Output in dBm Output in mWatt
Low Channel: 2412.0 20.4 109.6
Mid Channel: 2437.0 21.3 134.9
High Channel: 2462.0 21.6 144.5
Cableloss:_ 0.3 dB External Attenuation: _ 10.0 dB
Cableloss, external attenuation: [X] included in OFFSET function

[ Jadded to SA raw reading

The maximum antennagain is 2 dBi, therefore the maximum allowed peak output power equal 30 dBm

File: 20029320 Version 1.0 Page 8 of 23



Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

42  6dB RF Bandwidth, FCC Rule 15.247(a)(2)

The antenna port of the EUT was connected to the input of a spectrum analyzer. Analyzer RES BW was set to
100 kHz. For each RF output channel investigated, the spectrum analyzer center frequency was et to the channel
carrier. A PEAK output reading was taken, aDISPLAY line was drawn 6 dB lower than PEAK level. The 6
dB bandwidth was determined from where the channel output spectrum intersected the display line.

Freguency (MH2z) Min. 6 dB Bandwidth (MHz)
2412 10.3

Refer to the following plots for 6 dB bandwidth sharp:

Plot 2a: Low Channel 6 dB RF Bandwidth
Plot 2b: Mid Channel 6 dB RF Bandwidth
Plot 2c: High Channel 6 dB RF Bandwidth

File: 20029320 Version 1.0 Page 9 of 23
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.3 Power Density, FCC Rule 15.247(d)

The spectrum analyzer RES BW was set to 3 kHz. The START and STORP frequencies were set to the band
edges of the maximum output passband. If thereisno clear maximum amplitude in any given portion of the band,
it may be necessary to make measurements at a number of bands defined by several START and STOP frequency
pairs. The specification callsfor al second interval at each 3 kHz bandwidth; total SWEEP TIME is caculated
asfollows:

SWEEP TIME (SEC) = (Fstop, kHz - Fstart, kHz)/3 kHz

Antenna output of the EUT was coupled directly to spectrum analyzer; if an external attenuator and/or cable was
used, these losses are compensated for with the analyzer OFFSET function.

Frequency Maximum Power Density Power Density Limit
2437 MHz -3.0dBm 8.0dBm

Frequency Span = 600 kHz

Sweep Time = Frequency Span/3 kHz
= 200 seconds

Refer to the following plots for power density data:

Plot 3.a Low Channel Power Density

Plot 3.b: Mid Channel Power Density
Plot 3.c. High Channel Power Density

File: 20029320 Version 1.0 Page 10 of 23
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

44 Out-of-Band Conducted Emissions, FCC Rule 15.247(c)

Requirements:

In any 100 kHz bandwidth outside the EUT passhand, the RF power shall be at least 20 dB below that of the
maximum in-band 100 kHz emission.

Test Result:
Refer to the following plots for out-of-band conducted emissions data:
Plot 4.a.1 —4.a.6: Low Channel Emissions

Plot 4.b.1-4.b.6: Mid Channel Emissions
Plot 4.c.1 —4.c.6: High Channel Emissions

File: 20029320 Version 1.0 Page 11 of 23
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

45 Out-of-Band Radiated Emissions, FCC Rule 15.247(c)

For out-of-band emissions that are close to the 20 dB attenuation requirement described in the specification,
radiated measurements were performed at a 3 m separation distance to determine whether these emissions
complied with the 20 dB attenuation requirement.

Not required. Out-of-band conducted emissions are more than 20 dB below the emission at the fundamental
frequency
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.6 Transmitter Radiated Emissions in Restricted Bands, FCC Rule 15.35(b), (c)

Radiated emission measurements were performed from 30 MHz to 25000 MHz. Spectrum analyzer resolution
bandwidth is 100 kHz or greater for frequencies from 30 MHz to 1000 MHz, and 1 MHz for frequencies above
1000 MHz. The EUT was positioned on a hon-conductive turntable, 0.8m above the ground plane on an open
test site. The radiated emission was measured at 3 m distance. To maximize emissions, the system was rotated
through 360°, the antenna height was varied from 1m to 4 m, and the antenna polarization was changed. Data
isincluded of the worst case configuration (the configuration which resulted in the highest emission levels). A
sample calculation, configuration photographs and data tables of the emissions areincluded. All measurements
were performed with peak and average detectors unless otherwise specified.

Configuration Photograph:
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

DP4046 Configuration

NP4046 Configuration
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

Test Result:

The data on the following pages (data sheets ## 1 to 3) list the significant emission frequencies, the limit and
the margin of compliance.

In addition, the field strength in the restricted bands: 2483.5 MHz to 2500 MHz and 2310 MHz to 2390 MHz
was calculated as follows:

E; = Ep—deta- DC

where Eqisthe field strength at the fundamental frequency (high or low channels) in dB(uv/m);
“delta’ is the difference in conducted emissions between the level at the fundamental frequency and the
highest level in the restricted band in dB;
DC isthe Duty Cycle correction factor in dB

The results are presented in the Table 2.

Table 2
Frequency, | Antenna | Field Strength, delta, | Duty Cycle, | Field Strength, | Limit (average), | Margin,
MHz Eo dB(uv/m) * dB dB E: dB(uVv/m) dB(uVv/m) dB
2390.0 Screw-in 106.0 64.2 ** 194 224 54.0 -31.6
at 2412 MHz
2390.0 Stick-on 117.2 64.2 ** 194 33.6 54.0 -20.4
at 2412 MHz
2390.0 | PCB board 111.6 64.2 ** 194 28.0 54.0 -26.0
at 2412 MHz
2483.5 Screw-in 109.5 59.2 *** 194 30.9 54.0 -23.1
at 2462 MHz
2483.5 Stick-on 1174 59.2 *** 194 38.8 54.0 -15.2
at 2462 MHz
2483.5 PCB board 114.7 59.2 *** 194 36.1 54.0 -17.9
at 2462 MHz
* see data sheets on the next pages

i from Plot 6.1
*kk from Plot 6.2
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Intertek Testing Services

Radiated Emissions
Test Data /
Company: Symbol Model #:  NP4046
EUT: Screw in Antenna S/N #: 50-21900-043
Project #  J20029320 Test Date: Oct 31, 2000
Test Mode: Engineer: Barry S.
. ea Vv 30.1 0.0 2.3 0.0 | 106.0
4824 23.0 Peak 14| 8 \Y 33.9 28.1 3.2 0.0 32.0 74.0 -42.0
4824 17.0 Ave. (14| 8 V 33.9 28.1 3.2 0.0 26.0 54.0 -28.0
7236 36.6 Peak |14 8 \Y 38.0 28.0 4.3 0.0 50.9 74.0 -23.1
| 7236 29.3 Ave. |14 8 Vv 38.0 28.0 4.3 0.0 43.6 54.0 -10.4
12060 51.2 Peak |14 10 \ 423 391 5.9 00 | 603 74.0 -13.7
12060 47.6 Ave. 14| 10 V 423 391 59 0.0 56.7 54.0 27
14472 38.2 Peak 14! 10 V 40.7 37.8 6.5 0.0 476 74.0 -26.4
14472 30.6 Ave. |14 10 V 40.7 37.8 8.5 0.0 40.0 54.0 -14.0
19296* 37.0 Peak |21 13 \ 40.2 23.3 7.7 -9.5 | 521 74.0 -21.9
19296~ 24.7 Ave. 21| 13 V 40.2 233 7.7 -9.5 | 39.8 54.0 -14.2
2437 73.6 Peak |14 H 28.8 0.0 2.3 0.0 | 1047
4874 249 Peak 14| 8 \ 33.9 28.1 3.2 0.0 33.9 74.0 -40.1
4874 16.3 Ave. 14| 8 \ 33.9 28.1 3.2 0.0 25.3 54.0 -28.7
7311 36.3 Peak |14| 8 Vv 38.0 28.0 43 0.0 50.6 74.0 -23.4
7311 30.5 Ave. [14| 8 \' 38.0 28.0 43 0.0 44.8 54.0 -9.2
12185 53.5 Peak [14| 10 \% 42.3 3941 5.9 0.0 62.6 74.0 -11.4
12185 47.3 Ave. 14| 10 \% 423 39.1 59 0.0 56.4 54.0 2.4
19496* 39.5 Peak [21] 13 V 40.2 23.3 7.7 -9.5 | 546 74.0 -19.4
19496* 22.2 Ave. |21 13 V 40.2 23.3 7.7 -9.5 | 37.3 54.0 -16.7
2462 784 Peak |14 H 28.8 0.0 2.3 0.0 | 1095
4924 25.0 Peak [14| 8 V 33.9 28.1 3.2 0.0 34.0 74.0 -40.0
4924 16.0 Ave. 114 8 \Y 33.9 28.1 3.2 0.0 25.0 54.0 -29.0
7386 39.5 Peak |14 8 \ 38.0 28.0 4.3 0.0 53.8 74.0 -20.2
7386 33.4 Ave. |14 8 \ 38.0 28.0 4.3 0.0 47.7 54.0 -6.3
12310 54.9 Peak |14 10 V 42.3 391 5.9 0.0 64.0 74.0 -10.0
12310 48.1 Ave. 14| 10 V 42.3 39.1 59 0.0 57.2 54.0 3.2
19696 45.0 Peak (21| 13 \ 40.3 233 7.7 -9.5 | 60.2 74.0 -13.8
19696* 31.3 Ave. |21 13 V 40.3 23.3 7.7 95 | 465 54.0 -7.5
22158* 414 Peak [21] 13 V 40.3 23.3 7.9 -9.5 | 56.8 74.0 -17.2
22158~ 30.0 Peak |21 13 V 40.3 23.3 7.9 9.5 | 454 74.0 -28.6

e *Readings taken at 1 meter with RBW 300KHz

*  Symbol Technologies declares a duty cycle factor of 19.37 dB. This amount may be subtracted from the margin column,



Intertek Testing Services

Radiated Emissions 7
Test Data
Company: Symbol Model #:  DP4046
EUT: Stick on Antenna S/N #: 50-21900-044
Project #:  J20029320 Test Date: Oct 31, 2000
Test Mode: Hi ther ph i : B
2412 84.8 Peak |14 \' 301 0.0 2.3 0.0 117.2
4824 35.6 Peak (14| 8 \ 33.9 281 3.2 0.0 446 740 |-29.4
4824 27.9 Ave. |14 8 Vv 33.9 28.1 3.2 0.0 36.9 540 | -171
7236 37.5 Peak (14| 8 \' 38.0 28.0 4.3 0.0 51.8 740 | -22.2
7236 33.3 Ave. |14 8 V 38.0 28.0 43 0.0 476 54.0 -6.4
12060 36.0 Peak (14| 10 V 423 391 59 0.0 45.1 740 |-28.9
12060 28.9 Ave. [14] 10 ) 423 391 5.9 0.0 38.0 540 |-16.0
14472 37.9 Peak (14| 10 V 40.7 37.8 6.5 0.0 47.3 74.0 | -26.7
14472 30.9 Ave. 114 10 V 40.7 37.8 6.5 0.0 40.3 540 |-13.7
19296 41.0 Peak 21| 13 Vv 40.2 233 | 17 -9.5 56.1 740 |-17.9
19296* 24.0 Ave. 121 13 Vv 40.2 233 | 717 -9.5 391 54.0 |-149
2437 85.5 Peak |14 \ 30.1 00 | 23 0.0 117.9
4874 25.3 Peak (14| 8 V 33.9 28.1 3.2 0.0 34.3 740 |-39.7
4874 17.7 Ave. 14| 8 vV 33.9 28.1 3.2 0.0 26.7 54.0 |-27.3
7311 40.9 Peak |14 8 vV 38.0 28.0 4.3 0.0 55.2 74.0 |-18.8
7311 38.4 Ave. |14 8 \% 38.0 28.0 4.3 0.0 52.7 54.0 -1.3
12185 37.7 Peak (14| 10 \% 42.3 391 5.9 0.0 46.8 740 [-27.2
12185 31.8 Ave. [14 ] 10 \ 42.3 391 5.9 0.0 40.9 540 |-131
19496~ 33.7 Peak /21| 13 V 40.2 233 7.7 -9.5 48.8 740 |-25.2
19496* 22.0 Ave. [21] 13 \ 40.2 23.3 7.7 -9.5 371 540 |-16.9
2462 85.0 Peak |14 \ 30.1 0.0 23 0.0 117.4
4924 254 Peak |14 | 8 ' 33.9 28.1 3.2 0.0 344 74.0 | -39.6
4924 18.5 Ave. |14 8 V' 33.9 28.1 3.2 0.0 27.5 540 |-26.5
7386 441 Peak |14 | 8 Vv 38.0 28.0 4.3 0.0 58.4 74.0 | -156
7386 43.1 Ave. |14 8 Vv 38.0 28.0 4.3 0.0 57.4 54.0 34
12310 37.8 Peak [14| 10 \ 42.3 391 5.9 0.0 46.9 740 | -271
12310 321 Ave. 14| 10 V 42.3 391 59 0.0 41.2 540 |-12.8
19696* 44.0 Peak :21] 13 V 40.3 23.3 7.7 -9.5 59.2 740 |-14.8
19696* 34.3 Ave. 121] 13 V 40.3 23.3 77 -9.5 49.5 54.0 -4.5
22158* 41.1 Peak | 1 2 V 23.0 0.0 7.9 -8.5 62.5 740 | 115
22158 29.8 Peak 1 2 V 23.0 0.0 79 | -9.5 51.2 740 |-228

e *Readings taken at 1 meter with RBW 300KHz
*  Symbol Technologies declares a duty cycle factor of 19.37 dB. This amount may be subtracted from the margin column,



Intertek Testing Services

Radiated Emissions
Test Data 3
Company: Symbol Model #: DP4046
EUT: PCB Antenna S/N #: 50-21900-045
Project#:  J20029320 Test Date: Oct 31, 2000
Test Mode: calli noth Engineer: Barry S.
241 Peak |14 \ 30.1 0.0 2.3 0.0 111.6
4824 Peak |14 8 \ 33.9 28.1 3.2 0.0 34.8 740 |-39.2
4824 Ave. 14| 8 \' 33.9 28.1 3.2 0.0 26.3 54.0 | -27.7
7236 Peak |14 8 Vv 38.0 28.0 4.3 0.0 49.1 740 |-249
7236 . Ave. [14] 8 Vv 38.0 28.0 4.3 0.0 429 54.0 | -11.1
12060 36.1 Peak |14 | 10 Vv 423 391 5.9 0.0 452 74.0 |-28.8
12060 28.7 Ave. [14] 10 Vv 423 391 5.9 0.0 37.8 540 |-16.2
14472 38.5 Peak | 14| 10 \ 40.7 37.8 6.5 0.0 47.9 74.0 |-26.1
14472 30.9 Ave. [14] 10 Vv 40.7 37.8 6.5 0.0 403 540 |-137
19296* 39.0 Peak 21| 13 \ 40.2 23.3 7.7 -9.5 54.1 74.0 |-199
19296* 26.1 Ave. |21 13 V 40.2 23.3 7.7 95 41.2 54.0 | -12.8
2437 81.4 Peak |14 V 30.1 0.0 2.3 0.0 113.8
4874 25.0 Peak 14| 8 Vv 33.9 28.1 3.2 0.0 34.0 74.0 |-40.0
4874 17.5 Ave. 14| 8 V 33.9 28.1 3.2 0.0 26.5 54.0 | -27.5
7311 34.7 Peak 14| 8 V 38.0 28.0 4.3 0.0 49.0 74.0 |-25.0
7311 28.3 Ave. 14| 8 Vv 38.0 28.0 43 0.0 426 54.0 | -114
12185 35.6 Peak |14 10 \Y 42.3 39.1 5.9 0.0 447 740 |[-293
12185 28.5 Ave. 14| 10 Y 423 39.1 5.9 0.0 37.6 540 |-16.4
19496* 33.7 Peak 121 13 \ 40.2 23.3 7.7 -9.5 48.8 74.0 @ -25.2
19496+ 22.0 Ave. [21 13 V 40.2 23.3 7.7 -9.5 371 540 | -16.9
2462 82.3 Peak |14 \ 30.1 0.0 2.3 0.0 114.7
4924 254 Peak |14 8 ) 33.9 28.1 3.2 0.0 34.4 740 |-396
4924 17.7 Ave. |14 8 Vv 33.9 28.1 3.2 0.0 26.7 540 |-273
7386 34.9 Peak |14 | 8 V 38.0 28.0 43 0.0 49.2 74.0 | -24.8
7386 28.6 Ave. 114/ 8 vV 38.0 28.0 43 0.0 42.9 54.0 | -11.1
12310 36.3 Peak |14 10 \Y 42.3 391 5.9 0.0 454 740 |-286
12310 29.9 Ave. |14 ] 10 \ 423 39.1 5.9 0.0 39.0 540 |-15.0
19696* 43.5 Peak |21 13 \'% 40.3 233 7.7 -9.5 58.7 740 |-153
19696~ 34.5 Ave, |21 13 V 40.3 23.3 7.7 -9.5 49.7 54.0 -4.3
22158* 411 Peak (21| 13 \ 40.3 233 7.9 -9.5 56.5 740 | -17.5
22158* 29.9 Peak |21] 13 V 40.3 23.3 7.9 -9.5 45.3 740 |-28.7

*Readings taken at 1 meter with RBW 300KHz
Symbol Technologies declares a duty cycle factor of 19.37 dB. This amount may be subtracted from the margin column.
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.7 AC Line Conducted Emission, FCC Rule 15.207
[X] Not required; battery operation only

[ Test data attached
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.8 Radiated Emissions from Digital Section of Transceiver (Transmitter), FCC Rule 15.109
Radiated emission measurements were performed from 30 MHz to 1000 MHz.

The EUT was positioned on anon-conductive turntable, 0.8m above the ground plane on an open test site. The
radiated emission was measured at 3 m distance. To maximize emissions, the system was rotated through 360°,
the antenna height was varied from 1m to 4 m, and the antenna polarization was changed. Dataisincluded of the
worst case configuration (the configuration which resulted in the highest emission levels). A sample calculation,
configuration photographs and data tables of the emissions areincluded. All measurements were performed with
peak detectors unless otherwise specified.

Configuration Photograph

DP4046 Configuration

NP4046 Configuration
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

Test Result:

The data on the following pages (data sheets ## 1 to 2) list the significant emission frequencies, the limit and
the margin of compliance.
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Intertek Testing Services

Radiated Emissions
Test Data
Company: Symbol Model #: DP4046
EUT: S/N #:
Project #:  J20029320 Test Date: Oct 26, 2000
Test Mode: calling another phone thru hub Engineer: Barry Smith

40.00E+0 | 41.7 Peak | 1| 2 \' 6.5 32.0 1.9 0.0 18.1 40.0 | -21.9
46.70E+0 | 48.3 Peak | 1| 2 \' 6.7 32.0 1.9 0.0 24.9 40.0 [ -15.1
53.10E+0 | 44.8 Peak | 1| 2 \ 5.2 32.0 2.1 0.0 20.1 400 | -199
! 40.90E+0 | 45.2 Peak | 1 2 \' 7.2 32.0 1.9 0.0 22.3 400 |-17.7
60.00E+0 | 48.6 Peak | 1 2 \' 5.0 32.0 2.3 0.0 23.9 40.0 | -16.1
80.00E+0 | 41.4 Peak |1 | 2 Vv 6.8 32.0 24 0.0 18.6 400 |-21.4

|

|

iia) D.C.F.:Distance Correction Factor
ﬁ)) Insert. Loss (dB) = Cable A+ Cable B + Cable C .
c) Net (dB) = Reading + Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation (transmitter

only).
d) Negative signs (-} in Margin column signify levels below the limits.

e) All other emissions not reported are below the equipment noise floor which is at least 20 dB below the limits.




Intertek Testing Services

Radiated Emissions
Test Data
Company: Symbol Model #:  NP4046
EUT: SIN #:
Project #:  J20029320 Test Date: Oct 26, 2000
Test Mode: calling another phone thru hub Engineer: Barry S.

40.00 41.0 Peak {1 | 2 Vv 7.3 32.0 1.9 0.0 18.2 400 |-21.8
59.80 59.7 Peak | 1| 2 \ 5.0 32.0 2.1 0.0 34.8 40.0 -5.2
67.36 59.0 Peak |1 | 2 \ 6.7 32.0 2.3 0.0 36.0 40.0 -4.0
81.80 33.7 Peak |1 | 2 Vv 6.8 32.0 24 0.0 10.9 40.0 | -291
396.00 36.9 Peak |1 ] 2 \' 15.3 32.0 4.6 0.0 24.8 46.0 |-21.2

a) D.C.F..Distance Correction Factor

b) Insert. Loss (dB) = Cable A + Cable B + Cable C .

only).

c) Net (dB) = Reading + Antenna Factor - Pre-amp + Insert. Loss. - Transducer Loss - Duty Relaxation (transmitter

d} Negative signs (-) in Margin celumn signify levels below the limits.

e) All other emissions not reported are below the equipment noise floor which is at least 20 dB below the limits.




Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

4.9 Radiated Emissions from Receiver Section of Transceiver (L.O. Radiation), FCC Rules 15.109, 15.111
[X] Not required - EUT operation above 960 MHz only
[ Not required - EUT istransmitter only

[ Test results are attached
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

410 Processing Gain, FCC Rule 15.247(e)

The processing gain shall be determined from the retio in dB of the sSignal to noise ratio with the system spreading
code turned OFF, to the signal to noise ratio with the system spreading code turned ON, as measured at the
demodulated output of the receiver. The processing gain shall be at least 10 dB for a direct sequence spread
spectrum system.

Refer to attached test procedure and data sheets.
Refer to circuit analysis and processing gain calculations provided by manufacturer.
X | Refer to Processing Gain Attachment of FCC Application HOPLA4121
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

411  Transmitter Duty Cycle Calculation and Measurements, FCC Rule 15.35(b), (¢)

The EUT antenna output port was connected to the input of the spectrum anadyzer. The anayzer center frequency
was set to EUT RF channdl carrier. The SWEEP function on the analyzer was set to ZERO SPAN. The
transmitter ON time was determined from the resultant time-amplitude display:

Duty Cycle= Maximum ON time in 100 msec/100

Duty Cycle correction, dB = 20 * log(DC)=19.4 dB

See attached spectrum analyzer chart(s) for transmitter timing
X See transmitter Duty Cycle Exibit
No duty cycle was applied
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Intertek Testing Services

1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies,
FCC ID: HO9PDM4046

Date of Test: October 29-31, 2000

5.0 List of test equipment

Equipment Manufacturer Model Serial # Cal.Int. | Cal. Due | Used
Biconical Antenna EMCO 3104 3789 12 4/10/01 X
Log Periodic Antenna EMCO EM LPA-25 | 1079 12 4/10/01 X
Double-ridged Horn Antenna EMCO 3115 8812-3049 12 2/5/01 X
Horn Antenna EMCO 3160-9 N/A # # X
Pre-amplifier ComPower CPPA-102 1256 12 4/28/01 X
Pre-amplifier CDI P1000 N/A 12 10/14/00 X
Pre-amplifier Avantek AFT18855 8723H705 12 10/14/00 X
Pre-amplifier CTT ACO/400 47526 12 10/14/00 X
Spectrum Analyzer Hewlett Packard | HP 8566B 2416A00317 6 2/03/01 X
w/8650 QP Adapter 2521A01021
Spectrum Analyzer Tektronix 2784 B3020108 12 8/4/01 X
Peak Power Meter Hewlett Packard | 8900D 3607U00673 12 7/31/01 X
Peak Power Sensor Hewlett Packard | 84811A 3318A05091 12 12/7/99 X
# Cdlibrationisnot required
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Intertek Testing Services 1365 Adams Ct. Menlo Park, CA 94025

Symbol Technologies, Date of Test: October 29-31, 2000
FCC ID: HOPDM4046

6.0 Document History

Revision/Job Number Date Change

1.0/ 320029320 11/17/2000 | Origina document
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