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Abstract

This report has been prepared on behalf of Mars Electronics, Inc. to support the
attached Application for Equipment Authorization. The test report and application are
submitted for a Frequency Hopping Spread Spectrum Transmitter under Part 15.247 of
the FCC Rules and Regulations. This Federal Communication Commission (FCC)
Certification Test Report documents the test configuration and test results for a Mars
Electronics, Inc. Easitrax Remote Data Port.

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. 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 Mars Electronics, Inc. Easitrax Remote Data Port complies with the limits for a
Frequency Hopping Spread Spectrum Transmitter device under Part 15.247 of the FCC
Rules and Regulations.

Revision History: | Revision 1 issued September 19, 2003 to address comments
received from AmericanTCB.
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1 Introduction

1.1 Compliance Statement

The Mars Electronics, Inc. Easitrax Remote Data Port complies with the limits for a
Frequency Hopping Spread Spectrum Transmitter device under Part 15.247 of the FCC
Rules and Regulations.

1.2 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All
measurements were performed in accordance with FCC Public Notice DA 00-705 and
the 2001 version of ANSI C63.4. The measurement equipment conforms to ANSI
C63.2 Specifications for Electromagnetic Noise and Field Strength Instrumentation.

1.3 Contract Information

Customer: Mars Electronics, Inc.
301 Wilson Drive
Westchester, PA 19380

Purchase Order Number: 116932
Quotation Number: 59592

1.4 Testing Timeframe

Testing was completed on July 10, 2003.

1.5 Test and Support Personnel
Washington Laboratories, LTD Greg Snyder, Steve Koster, Ken Gemmell
Client Representative Robert Carney
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1.6 Abbreviations

A
Ac
AM
Amps
b/s
BW
CE
cm
Cw
dB
dc
EMI
EUT
FM
G
Hz
IF

Kk

M

m

m
NB
LISN
RE
RF
rms
SN
S/A
\Y

Ampere

alternating current

Amplitude Modulation
Amperes

bits per second

Bandwidth

Conducted Emission

centimeter

Continuous Wave

decibel

direct current

Electromagnetic Interference
Equipment Under Test
Frequency Modulation

giga - prefix for 10° multiplier
Hertz

Intermediate Frequency

kilo - prefix for 10° multiplier
Mega - prefix for 10° multiplier
Meter

micro - prefix for 10° multiplier
Narrowband

Line Impedance Stabilization Network
Radiated Emissions

Radio Frequency
root-mean-square

Serial Number

Spectrum Analyzer

Volt
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2 Equipment Under Test

2.1 EUT Identification & Description

The Mars Electronics, Inc. Easitrax Remote Data Port is a DSP based, on-line
monitoring device with configurable interfaces to capture transaction activities of bottling
and full-service vending machines. This information can then be transmitted to a distant
host through DEX/UCS protocol with a hand-held computer, WLAN, RF WAN, or
PSTN connection. In order to monitor vend motor action, the remote data port can use
one of two modules: the LMM or the MMM. The LMM and MMM interconnect
between the remote data port and the vend motors to relay vend information back to the
data port for later upload to the host. For payment system monitoring the data port
monitors the coin and/or bill acceptor data lines for cash information. The remote data
port uses 24VDC power.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Mars Electronics, Inc.
FCC ID Number QP8-MEI915WLAN
EUT Name; Remote Data Port
Model: Easitrax
FCC Rule Parts: §15.247
Frequency Range: 902.4AMHz — 927.75MHz
M aximum Output Power: 861mW (29.35dBm)
M odul ation: FSK
Occupied Bandwidth: 84kHz
Keying: Automatic
Type of Information: Data
Number of Channels: 50
Power Output L evel Fixed
Antenna Connector SMB (Not changeable by user)
AntennaType UHF Whip
Interface Cables: RX ANT, TX ANT, P3, P4
Power Source & Voltage: 24Vdc

2.2 Test Configuration

The Easitrax was configured with an off-the-shelf 24 Vdc power supply. A TX & RX
antenna was used in addition to two sets of interface cables. The EUT was controlled by
a support PC (Dell Latitude) through the serial port.

2.3 Testing Algorithm

The Easitrax was programmed for FHSS operation via test software 1.02A. The
software directed the EUT to operate in several modes including transmission at a single

Page 3 of 32
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discrete frequency either modulated or CW, or with the system hopping through 1 of 5
sets of 50 available channels.

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

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. 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

FCC Public Notice DA 00-705, Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum Systems

ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength
Instrumentation

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

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 = (A% + B2 + C2)Y2/(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 (22 + 12 + 4?)Y2= 2.3 dB.

Page 4 of 32
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3 Test Equipment

Table 2 shows a list of the test equipment used for measurements along with the

calibration information.

Table2: Test Equipment List

FCC Certification Test Report
Washington Laboratories, Ltd

August 2003

Manufacturer Modd/Type Function I dentification Cal. Due
HP 8568B Spectrum Analyzer 2634A02888 7/07/04
HP 85650A Quasi-Peak Adapter 3303A01786 7/08/04
HP 85685A RF Preselector 3221A0139%5 7/07/04
HP 8564E Spectrum Analyzer 3643A00657 5/22/04
ARA DRG-118 Double Ridge Waveguide 1236 8/29/03
Antenna
ARA LPB-2520 BiconiLog Antenna 1044 6/20/04
HP 8449B Pre-Amplifier 3008A00729 2/11/04
Tektronix TDS-220 Oscilloscope B025304 8/18/04
HP 438A Power meter 3048U02786 3/10/04
HP 8481B Power sensor 331BA04749 4/29/04
HP 8656B Signal Generator 2926U07140 9/26/03
HP 84748 Diode Detector 2905A04196 12/19/03

Page 5 of 32
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4 Test Results

4.1 Duty Cycle Correction

In accordance with the FCC Public Notice the spurious radiated emissions measurements
may be adjusted if using a duty cycle correction factor if the dwell time per channel of
the hopping signal is less than 100 ms.

The EUT uses a dwell time in excess of 400 ms, hence no duty cycle correction is
made.

4.2 RF Power Output: (FCC Part §2.1046)

For devices within the scope of FCC 815.247, the peak power conducted from the
intentional radiator to the antenna shall not be greater than one watt (30 dBm).

The output from the transmitter was connected to a diode detector and oscilloscope. The
peak deflection was measured on the oscilloscope and recorded. A signal generator was
then substituted in place of EUT and set to the same frequency as the transmitter. The
CW output of the signal generator was increased until the same deflection was noted on
the oscilloscope. A power meter was then connected to the output of the signal
generator to determine the output power of the signal generator. This level is then
recorded as the output power of the EUT at the specified frequency. All attenuator and
cable losses were taken into consideration during these measurements.

Table 3 lists the results of the RF output power measurements.

Table 3. RF Power Output

Frequency Level Limit Pass/Fail
(dBm) (Watts) (dBm)
Low Channel
902.40MHz 29.35 0.861 30 dBm Pass
Mid Channel
915.00MHz 29.0 0.794 30 dBm Pass
High Channel
927.75MHz 28.7 0.741 30 dBm Pass

Page 6 of 32
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4.3 Occupied Bandwidth: (FCC Part §2.1049)

Occupied bandwidth was performed by coupling the output of the EUT to the input of a
spectrum analyzer.

For Frequency Hopping Spread Spectrum Systems, FCC Part 15.247 requires the
maximum 20 dB bandwidth not exceed 1MHz.

Table 4 provides a summary of the Occupied Bandwidth Results.

Table 4. Occupied Bandwidth Results

Frequency Bandwidth Limit Pass/Fail
Low Channel

902.51MHz 84.9kHz 1 MHz Pass
Mid Channel

914.90MHz 86.4kHz 1 MHz Pass
High Channel

927.40MHz 87.9kHz 1 MHz Pass

At full modulation, the occupied bandwidth was measured as shown:

MKR & B84.89 kKHz

."':E-f REF 20.8 dBm ATTEN 18 db + S8 dB —. 4@ dB
10 dB/S } \ ‘ ‘
OFFSET |—
3@.a
dB
L | el | — ] | | |
CENTER S@82.51082 MH= SPAM 3208 .8 kHZ
RES BW 18 kH= VBW 18 kHz EWP 158 meac

Figure 4-1. Occupied Bandwidth, Low Channel
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MKR & 86.4 kH
!p REF 2@.8@ dBm ATTEM 48 oB + EA@ dB =_.18 d;
18 dBs
OFFSET i ¥ ke

Y NI ]

CEMNTER 314.9882 MH=z SPAM 300 .0 kHZ
AEE BW 18 kHz VBW 1@ kHz SWP 150 maec

Figure 4-2. Occupied Bandwidth, Mid Channel

MKRA A B7 .8 kHz

I{.F REF 208.08 dBm ATTEN 18 dB + 58 dB —. 4@ dB
1@ a8/

| ) |
OFFSET F e U )

AR

CENTER S27.40808 MHz SFPAM 3I23.08 kKHz
RES BW 18 kH=z VBW 1@ kH=z EWFP 158 mEasc

Figure 4-3. Occupied Bandwidth, High Channée
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4.4 Channel Spacing and Number of Hop Channels (FCC Part 815247(a)(1)

Per the FCC requirements, frequency hopping systems shall have hopping channel
carrier frequencies separated by a minimum of 25kHz or the 20 dB bandwidth,

whichever is greater. The maximum 20dB bandwidth measured is 84kHz.

The EUT antenna was removed and the cable was connected directly into a spectrum
analyzer through a 10 dB attenuator. An offset was programmed into the spectrum
analyzer to compensate for the loss of the external attenuator. The spectrum analyzer
resolution bandwidth was set to 100 kHz and the video bandwidth was set to 100 kHz.
The channel spacing of 2 adjacent channels was measured using a spectrum analyzer

span setting of 2MHz and the number of hopping channels was measured.

The following are plots of the channel spacing and number of hopping channels data.
The channel spacing was measured to be 500kHz and the number of channels used is

50.

HMKA & BBE kHz

fp REF _22.9 dBm ATTEN 1@ dE + 5@ dB .@@ dB
L i — ;
18 dB/ | | | ‘
== o = ! | ; — —
M\ ™M ' !M ™
OFFSET j | |4 iy |
8.8 I'i | I/ | [ | { I
o | ! [ L_J_ l I | ! | : L e I
' T 1 1l
.l'l

L — —L —
SPAN 2.P900 MHzx
SWP 150 msac

CENTER 944.758 MH=z
RESE BW 38 KH= VBW 38 kH=z

Figure 4-4, Channel Spacing, 500kHz
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MKA 902,44 MHZ
a"'Fl' HEF 28 .8 dBm ATTEN 18 dB B.88 dBm
1@ dB/s

dB

- LA

FMM f’l*!l"f

CENTER 2907.58 MHz SPAN 15.88 MHz
RES BW 388 kH=z VBW 308 kH=z SWP 150 meec

Figure 4-5, Number of Channds, Plot 1

f;; :EF 28.8 dBm ATTEN 4@ dB Fan Eg;:;: :g:
oo P‘\iﬂl|i|'!![‘|iﬁ!|'!l‘]|‘|ﬂf'lnirl!lr!nﬂn”iquiq|pi|nl1
I T T AT AT AR AR
]I'H»!_!III!I![ | |.,||].!1 llil. lr'L |
%l:l“!ii',ll.’-!!'!utii\lha'w.ﬂl.-u )
LA ISE I8 AN IAL)
[ " M

ETART 944 .83 MHZ

ETOR B30.80 MMz
AES BW 308 kHz VBW 388 kHz SWP 480 maec

Figure 4-6, Number of Channels, Plot 2
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4.5 Dwell Time

Per FCC requirements, the dwell time shall not exceed 400 ms. Following is a plot of
the “on” time at a single frequency, which is indicative of the on dwell time of the
hopping channel.

Table5. Dwdl Time

Frequency Dwell Time Limit Pass/Fail

914.88MHz 129 ms 400 ms Pass

HMKR & 129.0 meec

|'|IFJ REF Z2B.& dEm ATTEM 4140 OB + S5E& dB —47 .08 dB
] r 1 T T T T
12 dB/ | . .[ i
| | |
s el : /
. ' | | !
OFFSET | | , e { |
28.8 l | | |
a5 | | ] |
L - ; | |
1 ' |
. ] _4:
b e e WMW ]
I ﬂ
I |
| ! L | |
e i |wM#NVquqh#ﬂﬁhﬁhMhmﬁﬂquvnﬂ
| | | |
| [
| 1
" (R . A ‘ = -
| il 1
CENTER S1i4_ 8864 MMz SPAN @ HE
AES BW 3@ kHz VBW 38 kHz SWP 309 meec

Figure4-7. Dwdl Time

4.6 Conducted Spurious Emissions at Antenna Terminals (FCC Part 82.1051)

The EUT must comply with requirements for spurious emissions at antenna terminals.
Per 8§15.247(c) all spurious emissions in any 100 kHz bandwidth outside the frequency
band in which the spread spectrum device is operating shall be attenuated 20 dB below
the highest power level in a 100 kHz bandwidth within the band containing the highest
level of the desired power.

The EUT antenna was removed and the cable was connected directly into a spectrum
analyzer through a 10 dB attenuator. An offset was programmed into the spectrum
analyzer to compensate for the loss of the external attenuator. The spectrum analyzer
resolution bandwidth was set to 100 kHz and the video bandwidth was set to 100 kHz.
The amplitude of the EUT carrier frequency was measured to determine the emissions
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limit (20 dB below the carrier frequency amplitude). The emissions outside of the
allocated frequency band were then scanned from 30 MHz up to the tenth harmonic of
the carrier.

The following are plots of the conducted spurious emissions data.

#ATTEN 30dB CNT —33 .00aBm

=1 31 .04dBm 10dB/ 105 .30 MH=
T T . T T 1

| . I . . i ! |
START 320.0MH=z STOF S00.0MH=
#EBEW 100kHZ ®WVBW 1.0MH=Z SWF =220ms

Figure 4-8. Conducted Spurious Emissions, Low Channd 30 - 900M Hz
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®ATTEN 204adB CHNT 320, 00dBm
AL 31 .0dBm 10dB s SF|02.53 MH=
b - e B i B vt onk i S v : T . =
L] [ T 1]
L |
R e T - - — — ] - | I . —
| ! '
. S T L ’
=S S EEER S e S ===
| |
1 P — /NS P | W S N—

START 800.00MH=Z

#RBW 100KHZ

»vBW 1.0MH=

SREE B I S R e
AR, (N N N VI
Wl S S ..

Figure 4-9. Conducted Spurious Emissions, Low Channel 900 - 928M Hz

#®ATTEN 304aB

T

STOFP 928.00MH=zZ
SwWF So.oms

—3A2 .670Bm

RL 31.0d8m 10dBs 2 956.86 MHz -
i _—
B e | N
= — L : . oL e
|
— S [V ST S
D i [
| |
- +——+ —1—

START S928.00MHE

———

ke

HABW 100kHEZ

vBW 1.0MH=

i e e r ey |
T LRk o g o e ekt

=1

TarR

i e

1.00000GH=
SWPFP S50 .0ms

Figure 4-10. Conducted Spurious Emissions, Low Channd 928MHz — 1GHz
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#ATTEN 30dB CHT —28.00dBm
AL. 31 .0dBm 1o0dB ./ 1 . BOS0E GH=

l |
| |
—_——— _ I_ —_——— - -—— - - -
|
D - - I.. o | —— .l.. —_—
|
n___ - L 1
mj "'h'l‘.'l:"_J a Ak
START 1.000GH=Z STOF 32.000GH=
#RABW 4100kKH=Z HVEBW 1.0MH= SWFP S0oO0ms

Figure 4-11. Conducted Spurious Emissions, Low Channd 1—-3GHz

#=ATTENM 3I0dB CHNT —30.83dBm
AL 31 .0dBm iodB/s S5.927883 GH=z
T T - | T
I : [ I | 1
ISR A — N ) A —
| .
| [
L | | L 1 .
| I :
b I O | . . p——
=] [ | N [
[ | | ‘ { |
S Ry W e A -
i ! |
(=] | | [
. ; |
| |
| ——

| I | I | | i
START 2.000GH=2 STOF &.0008HZ
wHEHB W 100KkH= B 1 . OMH= SwWR 7T50Oms

Figure 4-12. Conducted Spurious Emissions, Low Channel 3 - 6GHz
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#ATTEN 3odB CHT —Z28.33dBm
AL 31.0dBm 10dB/. 7.38095 GHz

I N N O S Y

S
i
| | J
— | i i = i
J | L L | 2
SETART 6.000GH=Z SETOFP 2 .0000H2
#REBW 100kH= #»WwBW 4 .0mMHZ SWF 750ms=s
Figure 4-13. Conducted Spurious Emissions, Low Channel 6 - 9GHz
#ATTEN 20d4dB CNT —26.4147d8m
RL 31.04aBm i0dB,/ i2.589182 GH=
, : , S - .- 5 o o L <
| | s
. . ! [— | .
I | T ' | | ‘:
A, [ i 5 | PREE (, S SN
I ' l_ | | | '
S a1 ! pre i |—-—-- T F
' W i .
. l z |
TERETT. |S—— | ! ey e e : | - } _—
R | [ . r
- ad ! : 'WWWN
i 1 +
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Figure 4-14. Conducted Spurious Emissions, Low Channel 9 - 18GHz
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Figure 4-15. Conducted Spurious Emissions, Low Channdl 18 - 26GHz
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Figure 4-16. Conducted Spurious Emissions, Mid Channel 30 - 900M Hz
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Figure 4-17. Conducted Spurious Emissions, Mid Channel 900 - 928MHz

HATTEN 20dB CNT —&81 . . 874dB8m
AL 31 .048m 10487 S57 .88 MH=
0o
=
YIS S w CHTIY N CR SR WY TS SYE PR
START S928.00MH= STOaOP 1.00000GH=
H#HRBW 100kH=Z #=WwBWwW 1. .0MH= SwP BOo.0oms=

Figure 4-18. Conducted Spurious Emissions, Mid Channel 928MHz — 1GHz
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Figure 4-19. Conducted Spurious Emissions, Mid Channd 1 —-3GHz
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Figure 4-20. Conducted Spurious Emissions, Mid Channel 3 - 6GHz

Page 18 of 32



Document 7008-01, Rev. 1 FCC Certification Test Report August 2003

FCC ID: QP8-MEI915WLAN Washington Laboratories, Ltd
#ATTEN 20dB CHNT —35 . SodBEm
RL 31 .0dBm 10dB.7 8.33182 GH=z
e S —

bl Aol 4 Loe ot T "Lﬂhﬂ
SUESPRUE R SYPS WISIRPRIY TR EUWST AR R TY

START &.0006H= STOP O.000GH=
#»ABW 100kH= #»WBW 1 .0MH= SWP 7TEOms

Figure 4-21. Conducted Spurious Emissions, Mid Channel 6 - 9GHz
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Figure 4-22. Conducted Spurious Emissions, Mid Channel 9 - 18GHz
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Figure 4-23. Conducted Spurious Emissions, Mid Channel 18 - 26GHz
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Figure 4-24. Conducted Spurious Emissions, High Channd 30 - 900MHz
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Figure 4-25. Conducted Spurious Emissions, High Channd 900 - 928MHz
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Figure 4-26. Conducted Spurious Emissions, High Channd 928MHz — 1GHz
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Figure4-27. Conducted Spurious Emissions, High Channel 1 —-3GHz
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Figure 4-28. Conducted Spurious Emissions, High Channel 3 - 6GHz
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Figure 4-29. Conducted Spurious Emissions, High Channel 6 - 9GHz
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Figure 4-30. Conducted Spurious Emissions, High Channe 9 - 18GHz
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Figure 4-31. Conducted Spurious Emissons, High Channel 18 - 26GHz
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4.7 Radiated Spurious Emissions: (FCC Part 82.1053)

The EUT must comply with the requirements for radiated spurious emissions that fall
within the restricted bands. These emissions must meet the limits specified in §15.209
and 815.35(b) for peak measurements.

4.7.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field
test site. 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. The peripherals were placed on the table in accordance with
ANSI C63.4-2001. Cables were varied in position to produce maximum emissions. Both
the horizontal and vertical field components were measured.

The emissions were measured using the following resolution bandwidths:

Frequency Range Resolution Bandwidth Video Bandwidth
30MHz1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz <30 Hz (Avg.)
1IMHz (Pesk)
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Table 6: Radiated Emission Test Data, L ow Frequency Data (<1GHZz)

CLIENT: Mar Electronics Inc DATE: 7/10/2003

TESTER: Ken Gemmdll JOB #: 7008

EUT Information: Test Reguirements

EUT: MEI EasyTrax Remote DataPort  TEST STANDARD: FCC15

CLOCKS: 10.7 MHz + Channel Freq (Highest 938 MHz)

DISTANCE: 3m CLASS: B

CABLE: CSITE2 3m AMPLIFIER (dB): None

Frequency | Polarity | Azimuth |Ant.| SA Ant. |CablelAmp| Corr. Corr. | Limit [Margin
Hght| Level | Corr. | Corr. |Gan| Level Level
(QP)

(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) | (dB) | (dB)| (dBuV/m) | (UV/m) | (uV/m) | dB
75.28 \% 1800 | 10 53 6.4 20 | 00 137 48 1000 | -26.3
150.35 V 2700 | 10 7.2 87 27 | 00 186 85 1500 | -249
334.04 Y, 1800 | 10 83 142 | 41 | 00 26.7 216 | 2000 | -193
467.68 \Y, 1350 | 10| 101 174 | 50 | 00 325 423 | 2000 | -135
501.09 Y 1800 | 10 75 170 | 52 [ 00 207 304 | 2000 | -164
601.13 Y 3150 | 10| 116 184 | 57 | 00 35.6 605 | 2000 | -104
827.65 Y 1800 | 10 9.6 211 | 69 | 00 376 757 | 2000 | -84
888.31 \% 1800 | 10 4.8 213 | 75 | 00 337 483 | 2000 | -123
902.00 \% 1800 | 10 24 215 | 76 | 00 315 375 | 2000 | -145
988.00 V 1800 | 10 5.6 227 | 7.8 | 00 36.1 637 | 5000 | -17.9
120.00 H 1350 | 40| 217 112 | 25 [ 00 354 586 | 1500 | -82
150.35 H 1800 | 30 7.3 8.7 27 | 00 187 86 1500 | -24.8
334.04 H 2250 | 14| 147 142 | 41 | 00 331 451 | 2000 | -129
467.68 H 1800 | 14 9.6 174 | 50 | 00 320 400 | 2000 | -14.0
501.09 H 1800 | 10 6.5 170 | 52 [ 00 287 271 | 2000 | -174
601.13 H 450 10 89 184 | 57 | 00 329 443 | 2000 | -131
827.65 H 2250 | 10 41 211 | 69 | 00 321 402 | 2000 | -139
888.31 H 1800 | 10 2.7 213 | 75 | 00 31.6 379 | 2000 | -144
937.95 H 1800 | 10 34 27 | 81 |00 A2 512 | 2000 | -11.8
A2.45 H 1350 | 10 48 28 | 78 | 00 355 594 | 2000 | -105

BB: Broadband
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Table7. Average Radiated Emission Test Data, High Frequency Data (>1GH2z)

(Restricted Bands)

CLIENT: Mar ElectronicsInc DATE: 7/9/03

TESTER: Ken Gemmdll JOB #: 7008

EUT: MEI EasyTrax Remote DataPort  CONHG: Transceiver #7880 UUT1

TEST STANDARD: FCC Part 15 DISTANCE: 3m

Frequency | Polarity | Azimuth |Ant. [ SA Ant. |Cable|Amp Caorr. Corr. | Limit |Margin

Hght| Level | Corr. | Corr. |Gan Level Level
(Ave.)

(MH2) H/V | Degree | (m) | (dBuV) | (dB/m) [ (dB) | (dB) | (dBuV/m) | (UV/m) | (uv/m) | dB
Chan1
1000.00 \% 0.0 10| 367 247 | 11 | 365 26.0 200 | 5000 | -279
1000.00 H 0.0 10| 372 247 | 11 | 365 26.5 212 | 5000 | -274
1622.10 \% 1800 | 10| 434 276 | 27 | 358 380 793 | 5000 | -16.0
1622.10 H 1800 | 10| 440 276 | 27 | 358 38.6 850 | 5000 | -154
1624.23 \% 1800 | 10| 427 276 | 27 | 358 373 733 | 5000 | -16.7
1624.23 H 1350 | 10| 432 276 | 27 | 358 378 773 | 5000 | -16.2
2000.00 \% 0.0 10| 378 289 | 34 | 355 a7 541 | 5000 | -193
2000.00 H 0.0 10| 375 289 | 34 |3B5 344 522 | 5000 [ -196
2707.60 \% 1800 | 10| 432 303 | 29 | 356 40.8 1093 | 5000 | -132
2707.60 H 1800 | 10| 372 303 | 29 |3%B6 348 548 | 5000 | -192
3610.11 \% 1800 | 10| 423 310 | 28 | 355 40.6 1074 | 5000 | -134
3610.11 H 1800 | 10| 453 310 | 28 | 355 43.6 151.7 | 5000 | -104
4512.68 \% 1800 | 10| 495 326 | 37 | 3BT 50.0 316.7 | 5000 | -40
4512.68 H 1350 | 10| 442 326 | 37 |3HB7 4.7 1715 | 5000 | -93
5415.19 \% 1800 | 10| 458 344 | 43 | 358 48.7 2716 | 5000 | -53
5415.19 H 1800 | 10| 447 344 | 43 | 358 475 237.7 | 5000 | -65
8122.76 \% 0.0 10| 342 384 | 49 |36.1 413 1159 | 5000 | -127
8122.76 H 0.0 10| 338 384 | 49 | 361 409 1115 | 5000 | -130
9025.30 \% 0.0 10| 337 390 | 49 |36.2 114 1174 | 5000 | -126
9025.30 H 0.0 10| 338 390 | 49 | 362 41.6 1196 | 5000 | -124
Chan 25
274481 \% 2050 | 10| 465 304 | 29 | 356 441 160.7 | 5000 | -99
274481 H 1800 | 10| 472 304 | 29 | 356 44.8 1736 | 5000 | -92
3659.72 \% 1800 | 10| 482 310 | 28 | 355 46.5 2114 | 5000 | -75
3659.72 H 2250 | 10| 473 310 | 28 | 355 457 1919 | 5000 | -83
4574.67 \% 2250 | 10| 327 327 | 38 | 358 334 468 | 5000 | -20.6
4574.67 H 2250 | 10| 322 327 | 38 | 358 329 442 | 5000 | -21.1
7319.45 \% 0.0 10| 335 377 | 46 | 359 399 984 | 5000 | -141
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7319.45 H 00 10| 335 377 | 46 | 359 399 984 | 5000 | -141
8234.38 \Y, 00 10| 330 385 | 49 |36.1 40.2 1022 | 5000 | -138
8234.38 H 00 10| 330 385 | 49 | 361 40.2 1022 | 5000 | -138
9149.31 \Y, 00 10| 342 392 | 50 | 362 421 1268 | 5000 | -11.9
9149.31 H 00 10| 337 392 | 50 |362 41.6 119.7 | 5000 | -124
Chan 50

2782.29 \Y, 2050 | 10| 472 304 | 29 | 367 448 1740 | 5000 | -9.2
2782.29 H 1800 | 10| 465 304 | 29 |3B7 441 1611 | 5000 | -98
3709.73 \Y, 1800 | 10| 417 311 | 28 | 355 400 1005 | 5000 | -139
3700.73 H 2250 | 10| 395 311 | 28 |3B5 379 783 | 5000 | -161
4637.16 \Y, 2250 | 10| 447 329 | 39 |38 456 1909 | 5000 | -84
4637.16 H 2250 | 10| 427 329 | 39 |3%8 43.6 151.7 | 5000 | -104
7419.53 \Y, 00 10| 342 378 | 46 | 359 406 1075 | 5000 | -133
741953 H 00 10| 335 378 | 46 |39 400 995 | 5000 | -140
8346.85 \Y, 00 10| 338 386 | 49 | 361 411 1135 | 5000 | -129
8346.85 H 00 10| 337 386 | 49 |361 409 1114 | 5000 | -130

Page 28 of 32



Document 7008-01, Rev. 1 FCC Certification Test Report August 2003

FCC ID: QP8-MEI915WLAN Washington Laboratories, Ltd

Table 8: Peak Radiated Emission Test Data, High Frequency Data (>1GH2)

(Restricted Bands)

CLIENT: Mar Electronics Inc DATE: 7/9/03

TESTER: Ken Gemmd| JOB #: 7008

EUT: MEI EasyTrax Remote DataPort ~ TEST STANDARD: FCC Part 15

CONFIGURATION: Transceiver #7880 UUT1 DISTANCE: 3m

Frequency | Polarity [ Azimuth [Ant.| SA Ant. (Cablg Amp Caorr. Carr. Limit [Margin

Hght| Level | Corr. |Corr.| Gain Level Level
(Peak)

(MH2) H/V | Degree | (M) | (dBuV) | (dB/m) [ (dB)| (dB) | (dBuV/m) | (uV/m) puV/m dB
Chan1
2707.60 Vv 1800 | 10| 500 | 303 | 29| 356 476 109.3 5000 | -264
2707.60 H 1800 | 10| 493 303 | 29| 356 469 54.8 5000 -27.1
3610.11 Vv 1800 | 10| 497 | 310 | 28| 355 480 1074 5000 | -26.0
3610.11 H 1800 | 10| 472 310 | 28| 355 455 151.7 5000 -285
4512.68 Vv 1800 | 10| 555 | 326 | 37| 357 56.0 316.7 5000 | -180
4512.68 H 1350 | 10| 513 326 | 37| 357 51.8 1715 5000 -222
5415.19 \% 1800 | 10| 485 344 | 43| 358 514 2716 5000 -22.6
541519 H 1800 | 10| 488 344 | 43| 358 51.7 2377 5000 -22.3
8122.76 Vv 00 10| 448 | 384 | 49| 361 519 1159 5000 | -22.1
8122.76 H 0.0 10| 443 384 | 49| 361 514 1115 5000 -22.6
9025.30 Vv 00 10| 443 | 390 | 49| 362 52.1 1174 5000 | -219
9025.30 H 0.0 10| 432 390 | 49| 362 50.9 119.6 5000 -231
Chan 25
2744.81 \% 2050 | 10| 517 304 | 29| 356 493 160.7 5000 -24.7
2744.81 H 1800 | 10| 510 | 304 | 29| 356 486 1736 5000 | -254
3659.72 \% 1800 | 10| 527 310 | 28| 355 51.0 2114 5000 -230
3659.72 H 2250 | 10| 517 | 310 | 28| 355 50.0 191.9 5000 | -24.0
457467 \% 2250 (10| 472 327 | 38| 358 479 46.8 5000 -26.1
4574.67 H 2250 | 10| 478 | 327 | 38| 358 486 442 5000 | -254
731945 \% 0.0 10| 438 377 | 46 | 359 50.2 984 5000 -238
7319.45 H 00 10| 445 | 377 | 46| 359 50.9 984 5000 | -231
8234.38 \% 0.0 10| 427 385 [ 49| 361 499 102.2 5000 -24.1
8234.38 H 00 10| 442 | 385 | 49| 361 514 102.2 5000 | -226
9149.31 \% 0.0 10| 445 392 | 50| 362 524 126.8 5000 -21.6
9149.31 H 00 10| 442 | 392 |50/ 362 52.1 119.7 5000 | -219
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Table 8: Pesk Radiated Emisson Test Data, High Frequency Data (>1GHz) continued

Frequency|Polarity | Azimuth[Ant.[ SA Ant. |Cable] Amp Caorr. Carr. Limit [Margin
Hght| Level | Corr. | Corr.[ Gan Level Level
(Peak)
(MH2) H/V | Degree | (m) | (dBuV) | (@B/m)| (dB) | (dB) | (dBuV/m) puV/m u/m dB
Chan 50
2782.29 Y 2050 | 10| 532 | 304 | 29 | 357 50.8 174.0 5000 -232
27182.29 H 1800 | 10| 538 | 304 | 29 | 3bB7 515 1611 5000 -225
3709.73 Y 1800 | 10| 452 | 311 | 28 | 355 436 1005 5000 -304
3700.73 H 2250 | 10| 473 | 311 | 28 | 355 457 783 5000 -28.3
4637.16 Y 2250 | 10| 482 | 329 | 39 | 358 491 1909 5000 -24.9
4637.16 H 2250 | 10| 472 | 329 | 39 | 358 481 1517 5000 -25.9
741953 Y 0.0 10| 452 | 378 | 46 | 359 51.6 1075 5000 -224
741953 H 0.0 10| 428 | 378 | 46 | 359 493 9.5 5000 -24.7
8346.85 Y 0.0 10| 448 | 386 | 49 | 361 521 1135 5000 -21.9
8346.85 H 0.0 10| 430 | 386 | 49 | 361 50.3 1114 5000 -23.7
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4.8 Conducted Emissions

4.8.1 Requirements

Test Arrangement: Table Top

Compliance Standard: FCC Part 15.207 (8/2002)

Compliance Limits
Frequency Quasi-peak Average
0.15-0.5MHz 66 to 56dBuV 56 to 46dBuV
0.5 to 5MHz 56dBuV 46dBuV
0.5-30MHz 60dBuvV 50dBpvV

4.8.2 Test Procedure

The EUT was placed on an 80 cm high 1 X 1.5 m non-conductive table above a ground
plane. Power to the EUT was provided through a Solar Corporation 50 W/50 nH Line
Impedance Stabilization Network bonded to a 3 X 2 meter ground plane. The LISN has
its AC input supplied from a filtered AC power source. Power was supplied to the
peripherals through a second LISN. The peripherals were placed on the table in
accordance with ANSI C63.4-2001. Power and data cables were moved about to obtain
maximum emissions.

The 50 W output of the LISN was connected to the input of the spectrum analyzer and
the emissions in the frequency range of 150 kHz to 30 MHz were measured. The
detector function was set to quasi-peak or peak, as appropriate, and the resolution
bandwidth during testing was at least 9 kHz, with all post-detector filtering no less than
10 times the resolution bandwidth.

4.8.3 Test Data

Table 10 provides the test results for phase and neutral line power line conducted
emissions.
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CLIENT: Mar ElectronicsInc DATE: 7/10/03
MODEL: MEI EasyTrax Remote DataPort ~ TESTER: Ken Gemmell
JOB #: 7008 TEST VOLTAGE: 120VAC
TEST STANDARD: FCC Part 15.207 CLASS: FCC B
LINE1- NEUTRAL
Frequency Level Limit Margin Level Limit Margin
QP QP QP AVG AVG AVG
MHz dBuv dBuV daB dBuVv dBuv dB
0.15 61.7 66.0 -4.3 9.8 56.0 -46.2
0.47 49.1 56.6 -1.5 11.7 46.6 -34.9
1.00 36.7 56.0 -19.3 16.5 46.0 -29.5
2.40 21.8 56.0 -34.2 21.8 46.0 -24.2
8.62 22.3 60.0 -37.7 22.3 50.0 -21.7
24.00 24.1 60.0 -35.9 24.1 50.0 -25.9
LINE2- PHASE
Frequency Level Limit Margin Level Limit Margin
QP QP QP AVG AVG AVG
MHz dBuV dBuV daB dBuVv dBuV dB
0.15 60.6 66.0 5.4 10.0 56.0 -46.0
0.47 47.7 56.6 -8.9 12.3 46.6 -34.3
1.00 36.5 56.0 -19.5 17.2 46.0 -28.8
2.40 22.0 56.0 -34.0 22.0 46.0 -24.0
8.62 21.7 60.0 -38.3 21.7 50.0 -28.3
24.00 21.3 60.0 -38.7 21.3 50.0 -28.7
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