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Section I: CE Mark EMC Directive Compliance Test Report
FCC CFRA47 Part 15/B Report of Measurements

Testing Details

TESTED BY: David Johanson
TEST CONDITIONS: Temperature and Humidity: 18.
TEST VOLTAGE: Custom Battery pack

Test Facilities

Protocol Labs
28945 McTavish Rd.
Abbotsford BC, Canada, V4X 2B7

FCC Registration Number 9643
Industry Canada Registration Nuber IC3384

Test Equipment List:

EMISSIONS:

Device Mddel%ﬁber \ \Seria\No. Last Cal. Next Cal

Antenna _EMGO 3M41fBilog \| \ 112 27/10/03 | 27/10/04

Antenna [ ENMCD 3£1% Hohp 1281 15/10/03 | 15/10/04

LISN | A&glar 8012-50/R-2f-BNC | \ 863092 | 22/10/03 | 22/10/04

wm H\\;wle/ipacl]érd 656f8 2}>11A02102 1471103 | 14111/04
Analyzer N

N/
/ﬁF-Presel%r H&\wlett Pgikar?f/ } 3107A01222 03/03/04 03/03/05

8568
Quasi-Peak Hewlett Packard 2043A00240
: ter 5650A 04/03/04 04/03/05
<Towe\ \ \Rhien\@ch Labs Custom NR NR

Th{ntablé\ \ \ Pro}QcoI Custom NR NR

Page 3 of 30
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JSF Technologies — Crosswalk Beacon AB500

Company Tested:
NAME:

ADDRESS:

CONTACT PERSON:

PHONE NUMBER:

Equipment Under Test:

THE TEST SYSTEM:

TEST SETUP:

CABLING:

MODIFICATIONS:
CONCLUSION:

JSF Technologies

6771 Kirkpatrick Crescent
Saanichton, BC V8M 178

Mr. Stan Polyakov

1-250-544-1440

EUT: Crosswalk\Bag
Manufacturer: JSFT
Part Numbers: AB500

Test Software:

The EUT was setup in its
the manufacturer.

gn as required by

Cable Loa&TerNinatio\ Shielded Ferrites

Co{mect r

&witck \ No No

_ S(‘Jlderebl

Program 2
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Section Il: CE Mark Emissions Testing

Summary of EN61000-6-3:2001 Residential/ Light Industrial Emissions Standard
Testing

Tests were conducted on a sample of the equipment for the purpose of §emonstrating compliance with
EN61000-6-3:2001 Residential/Light Industrial Emission Standard, EN55022 Information Technology
Equipment, and self declaration of the CE Mark requirements undgr the ENC Directive.

Test Results

Test Standard Result
Conducted EN55022 N/R
Emissions Class A Limits

Radiated Emissions EN55022 The radla ed emigsions age measuned in Complies
Class A Limits e3 0(}\Mh ng

Power L!ne EN61000-3-2 Xim m 1 0 43, 14 0. 3_ N/R
Harmonics e ,0. for 9\to nth Marmonic

Power Line EN6 00-3-3 0 N/R
Fluctuation/Flicker P, < P.t<065 aX|mu 3% tal Harm nic Distortion

NV
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JSF Technologies — Crosswalk Beacon AB500

Part 1: Radiated Emission Testing

DATE: June 16, 2004
TEST STANDARD: EN55022

TEST VOLTAGE: Battery Operated
MINIMUM STANDARD: Class A Limits:

/\

Frequency (MHz)

Maximum Field Strength
dBuVv/m at 10 m

30 - 230

40.0

230 - 1000

47.0

METHOD OF MEASUREMENT:

MODIFICATIONS:
MEASUREMENT DATA:
EMISSIONS DATA:
PERFORMANCE:
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Section llI: FCC CFRA47 Part 15 Subpart C Report of
Measurements

General

Tests were conducted on a sample of the equipment for the purpose o
Part 15 — Subpart C - Intentional Radiators. Additionally, the specific s
— Operation within the bands 902-928MHz — limited to frequency tentional radiator. This includes

demonstrating compliance with FCC

tests have been or can be tested. The Radiated Emission te
procedures outlined in the above standards.

FCC Labeling and Marking Requirements:

Markings

interference.”

Additionally, If the manufacturer markets product to
be added to the label :
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JSF Technologies — Crosswalk Beacon AB500

Part 1: Radiated Emission Testing

DATE:

TEST STANDARD:
TEST VOLTAGE:
TEST SETUP:

MINIMUM STANDARD:

DEVICE DESCRIPTIONS:

CABLING DETAILS:

CABLING:

MODIFICATIONS:
MEASUREMENT DATA:
EMISSIONS DATA:
PERFORMANCE:

Junel6, 2004
FCC CFR47, Part 15, Subpart C
Battery Operated

The equipment was set up in a 10-meter\ppen field test site. Emissions in
both horizontal and vertical polarjaatian’s wer& measured while rotating the
i ignal strength and the

results recorded on the attached plggs.

Class A Limits:

Frequency (MHz) Maxymum Field Strength
\ \\/\ ’}&\BpV/m at 10m
30-88 / \ \ /o
88 - 216 \ \ 150
216 - 960 210)
960 - 1000

Refer to the Equipment Under Test\Sectjon, above, for EUT Descriptions.
The EUT was set up uging the mnanumactuxer's specified normal cabling
configuration.

Cable Pins( C\?n to o d/Ter ma Shielded Ferrites

Program )2/\\ S\Jldered/ / \SWltc\\ No No

See Table in Appandix R for coxresponding frequencies.
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Part 2: Antenn Requirement - 15.203

APPLICABLE REGULATIONS: 2.1

15.203 - An intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used

; er can replace a broken
antenna, but the use of a standard qn § or electrical connector is

15.219, or 15.221. Further, th R &S not apply to intentional
radiators that must be profess xtalled, such as perimeter protection
systems and some field disturby S other intentional
radiators which, in accordance vy i . ust be measured at
the installation site. However, thg G aspynsible for ensuring

that the proper antenna is empld a\limits in this Part are not
exceeded.

RESULT: 2.2
This unit meets this req isa 916.5 MHz, ¥4 wave
whip antenna that is att op of the Ynit. The antenna is attached

Antenna’s can be pordert @nly installed by qualified

and trained perso

d from the factdry and
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JSF Technologies — Crosswalk Beacon AB500

Part 3: Conducted Emissions Tests — 15.207

APPLICABLE REGULATIONS: 3.1

RESULT: 3.2

15.207 - (a) Except as shown in paragraphs (b) and (c) of this
section, for an intentional radiatof\that is designed to be
connected to the public utility (AC)\power line, the radio
frequency voltage that is conducted\back onto the AC power line
on any frequency or frequenCies|within the band 150 kHz to

[ llowing table, as

measured using a 50 pH/b0 o line impedance stabilization
network (LISN). Compliance with ¢he proyisions of this paragraph
shall be based on the megsur radio frequency
voltage between each po rouRd at the power

frequency ranges.

VANV,
Frequency (MHz) Maximuny Levg| \,b/aximum Level
(dBu (dBuv)
/}Qua& Pe Average

0.15-0.5 /" \ )/6§to§g*\ / 56t 46 *
055l \ V[ [\es \ v 45

ENTAVI N, 50
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Part 4: Frequency Hopping Spread Spectrum Operation - 15.247

APPLICABLE REGULATIONS: 4.1

15.247(a) - Operation under the proviglpns of this Section is limited to

rating in the 902-928 MHz band: 1
3 employing at least 50 hopping

conducted, or a radiated measurement. Attenuatlon below the general limits
specified in\Section 15.209(a) is not required. In addition, radiated
emissions wWhich fall in the restricted bands, as defined in Section
15.205(a), miyst also comply with the radiated emission limits specified in

Section 15.209(a) (see Section 15.205(c)).
The limits used for this product under test is that for emissions that do not

fall within the restricted bands of 15.205(a), the limit for the emissions is
20dB below the highest peak.
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JSF Technologies — Crosswalk Beacon AB500

TEST PROCEDURES:

TEST STANDARD:

DEVICE DESCRIPTIONS:

TEST SETUP:

CABLING DETAILS:

For this product, the highest peak was found on the Mid channel
Fundamental of 915.5 MHz at a level of 95.6 dBuV/m for a limit line of
75.6dBuV/m.

53.98dBuV/m at 3meters. Since all meagsured frequencies of concern are
measurement.

in any 100mec-time period is & \sec. Therefore, the
calculated correction factor that\we coul

Correction Factor (dB) = -R5.78dB
Additionally, the Average Correcyi [ i  maximum of: -

20dB by . Since we are affected By this limit, Average

(g) Frequency hopping spreagd spec um\systens are not required to
employ all available hoppi h transmission. However,
the system, con5|st|ng ( Smi the receiver, must be
designed to comp ) iony in this section should the
transmitter be pre ‘ i \t4 (or information) stream. In
addition a syste ing ansm\ssion bursts must comply with

30Mhz — 10000MHz

1to 3m

120KHz (30MHz to 1000MHz)
1MHz (1000MHz to 10000MHz)
im—-4m

Vertical and Horizontal.

both horizgntal and vertical polarizations were measured while rotating the
EUT on a tyrntable to maximize the emissions signal strength and the
results recorded on the attached plots.

The EUT was set up using the supplied battery module. There are no
required cables, but we did use a 1m cable with a button that is used for
convenient programming of the test unit. (This programming cable is not a
normal part of the unit)
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JSF Technologies — Crosswalk Beacon AB500

RESULTS:

4.3

This transmitter was programmable to broadcast on standalone
frequencies at the low (902.5), middle (915.5) and high (927.5) channels; 2
channel hopping at the end frequencies (902.5 and 927.5); 2 channel
hopping in the middle peak frequencies (915 and 915.5); and full 51
channel hopping frequencies 902.5 to[827.5MHz.

To verify compliance, the spectrum was scanned from 0.4MHz to 5000
MHz looking for all Spurious and Aarmonis issions in Receive and
Transmit modes. The results aj ntained"in the following tables and
charts.
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JSF Technologies — Crosswalk Beacon AB500

15.247(b,c): 902.5MHz, Low Channel Harmonic Emissions

902.5

Radiated Spurious Emissions and Harmonics
(Peak and Average Levels)

9.0
: A
70.0
E ]
S
=] e T
m
T 500 o
= o) cl{l)
S | Ty 0 8
s 1 S o g 8
@ 1 ) 8 0 FoS
s 300 0 g
i ] J
A : o A
7 A A A
B A ¥
10.0 1
il A
: .y
A0 T e 48 2 8 s &2 8 28 5 % 8 & 5 & 2
Frequency (MHz)
Freq. Harmonic | Restricted (| Measur, Equipinent _Cdlculated | Limit Lines | Delta Limit | Delta Limit
(MHz) bands Signal ttenuatio Averaged (dBpv) Peak Average
(15.205(a) ) [\ (dBuY) (dB) Signal (*see 3.1 | For Freq. | For Freq.
(note 1 (dBpv) and 4.1) outside inside
(* see 3.1) restricted | restricted
bands (dB)| bands (dB)
902.500 |  1st N/A 69.5 2%8 | 77.30 95.6 NA NA
1805.000| 2nd N/A 79 |\ 354 443 23.30 75.6 -32.3
2707.500| 3rd | 2655-2900 39\ | \ oA 39.4 19.36 53.98 -34.62
3610.000| 4th | 3600-4400 | 278\ | \74 35.2 15.23 53.98 -38.75
4512.500| 5th | 4500-5150 | 1.7 \| 151 /| 16.8 -3.18 53.98 -57.16
5415.000] 6th [ 5350-5460 | 2.4 231 /| 255 5.48 53.98 -48.50
6317.500|  7th N/A 58 |\ 253/ 31.1 11.12 75.6 -44.5
7220.000]  8th N/A 6.7 \ 25.¢ 32.5 12.46 75.6 -43.10
8122.500| 9th | 8025-8500 6 \33/5 39.5 19.46 53.98 -34.52
9025.000| 10th | 9000-9200 | 5.6 .7 43.3 23.30 53.98 -30.68

Limit lines - 53.98 (Average limit) for Freq. in Restricted bands; else 75.6 dB (Peak levels; 95.6 —20db) for other Freq.

Page 14 of 30




EMC Compatibility Report Rev 0.2

JSF Technologies — Crosswalk Beacon AB500

15.247(b,c): 915.0 MHz, Mid Channel Harmonic Emissions

Radiated Spurious Emissions and Harmonics

915

(Peak and Average Levels)

90.0
£ . N
70.0
E
S
=] e
[an]
T 500
I = 3
5 E g o E
& g 8 s 8
& + B 8 R
B 300 = 2
[ <~
o o a
2 A 5 A
1 a <
10.0 T
7y
1 A
A0 T e 2T 2 2 8 2 s 2 % 2 & 8 & & & 8
Frequency (MHz)
Freq. Harmonic | Restricted (| Measur, Equipinent ( Cafculated | Limit Lines | Delta Limit | Delta Limit
(MHz) bands Signal ttenuatio Averaged (dBpv) Peak Average
(15.205(a) ) [\ (dBuY) (dB) Signal (*see 3.1 | ForFreq. | For Freq.
(note 1 (dBpv) and 4.1) outside inside
(* see 3.1) restricted | restricted
bands (dB)| bands (dB)
915.000 |  1st N/A 6Y.8 2%8 | 75.60 95.6 NA NA
1830.000| 2nd N/A 6.8 |\ 354 M.6 21.60 75.6 -34.0
2745.000{ 3rd [2655-2900 | 373, | \ OA 37.7 17.66 53.98 -36.32
3660.000] 4th | 3600-4400 | 328\ | \74 40.2 20.23 53.98 -33.75
4575.000/ 5th |4500-5150 | 1.7 \| 151 /| 16.8 -3.18 53.98 -57.16
5490.000  6th N/A 3.3 231 /| 26.4 6.38 75.6 -49.2
6405.000|  7th N/A 74 |\ 253/ 32.7 12.72 75.6 -42.9
7320.000{ 8th | 7250-7750 | 5.9 \ 25.¢ 31.7 11.66 53.98 -42.32
8235.000{ 9th |8025-8500 | 6.7 \33/5 40.2 20.16 53.98 -33.82
9150.000{ 10th | 9000-9200 | 6.4 .7 44.1 24.10 53.98 -29.88

Limit lines - 53.98 (Average limit) for Freq. in Restricted bands; else 75.6 dB (Peak levels; 95.6 —20db) for other Freq.
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JSF Technologies — Crosswalk Beacon AB500

15.247(b,c): 927.5 MHz, High Channel Harmonic Emissions

Radiated Spurious Emissions and Harmonics
(Peak and Average Levels)
90.0
A
70.0
E
>
ERE
T 500 o
= ] 2
5 0 &
5 o s 3
7 g i ., § &
z N S
3 300 & — :
LL ©
A 0 ] A
% A
A N
10.0 8 1
A
a
A0 s S 2 s 2 5 g % s 2 5 8 8 s s &
Frequency (MHz)
Freq. Harmonic | Restricted uipment \ Corrected | Calculated | Limit Lines | Delta Limit | Delta Limit
(MHz) bands Attgnuati Averaged (dBpv) Peak Average
(15.205(a) ) B) Signal (*see 3.1 For Freq. | For Freq.
Buy) (dBuv) and 4.1) outside inside
(* see 3.1) restricted | restricted
bands (dB)| bands (dB)
927.500 1st N/A \ 27}8 93.8 73.80 95.6 NA NA
1855.000/ 2nd N/A . \36.4 44.4 24.40 75.6 -31.2
2782.500 3rd 2655-2900 36.7 \ 0.4 / 37.1 17.06 53.98 -36.92
3710.000 4th 3600-4400 23.8 7.4 / 31.2 11.23 53.98 -42.75
4637.500 5th 4500-5150 2.6 \ 15.1 / 17.7 -2.28 53.98 -56.26
5565.000|  6th N/A 3.2 \ 23.¥ 26.3 6.28 75.6 -49.3
6492.500 7th N/A 6.9 \2.’-}/3 32.2 12.22 75.6 -43.4
7420.000 8th 7250-7750 6.0 25.8 31.8 11.76 53.98 -42.22
8347.500 9th 8025-8500 6.7 33.5 40.2 20.16 53.98 -33.82
9275.000( 10th N/A 6.8 37.7 44.5 24.50 75.6 -31.1

Limit lines - 53.98 (Average limit) for Freq. in Restricted bands; else 75.6 dB (Peak levels; 95.6 —20db) for other Freq.
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15.247(a) - Carrier Frequency Separation

MEA L 4E2 kHZ

REF 77.0 dBuv ATTEN O dB 0.40 dB
1
10 dB/
POS PK
OFFSET £
-20.0 \
ab MARILER &
462 kEHzZ

ETAAT 914.75 MHZ STOF 915.75 MHEZ
RES BW 30 kHE (i) VBN 1 HHE SWP BO.0 mzec

The Channel Separation exXceeds\both the 25KHz\and 20dB bandwidth requirements.
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JSF Technologies — Crosswalk Beacon AB500

15.247(a) - Number of Hopping channels

REF TT_0 dBuv

ATTEH 1% dB

!-ﬂ'ﬂﬂ-"r

P PR

FFEET
-20.0 '
a3

T

e

BTRAT GOE.0 ez
RER B 100 &by (1)

The mi

REF 77.0 dBuv

STOP 915.3 MHE

WHH 100 kHE BHPF 550 E@es
nd\Channg|s in use\for this proMSl.
ATTEW 10 oB

0 =By

POS P q

I

DFFBET
=g0,0

i

T

————

i

BTART BLG.0 MHz

REE BW 100 &Mz (1)

BTOF SE8.0 MHz
Vi 100 KHE e 5.0 masn
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15.247(a) - Time of Occupancy

A4 15.38 seo

REF 77.0 dEeaV ATTEN @ ol D.30 dB
10 dis
FOE F¥
orrser B - -l -
=300
a8 MAREEF &
19, 36
-1 4=
LLLLL | |1, ||
v AR LRkl et
EENTER G15.000 000 WAE BAN 0
S e 4 MEE (i) Wi ] MR GHP B20.0 mec
Note: the extra pulses in between t k pu{eS\Are F)puriogﬁs e&‘nis;iops f/%m other channels during
HENS 5080 Sl
LA —— L L. ~18.70 8
v aBs ; |
. e e
Pea P | I -
oerser —— e e
=300
s MAFKES & sl =
. 140 m=ac |
|
I | :
|
|
|
1%
CENTES &1, 08 O3 M EPEH O H=z
FAES oW 1 e L] WEN I MRz P 27.0 mamc

multiple channel ho'b'bing over the 20-second period.

After several measurements, the worst case dwell time was measured at 5.14 mSec. This product meets
the requirement of a Maximum dwell time of 400 mSec within a 20-second period.
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15.247(a) - 20dB Bandwidth

HER A 243.0 KHZ

REF 77.0 dBuv ATTEN O 4B =0.40 dB

i0 d&/f

POE PK ’r‘.d-ll—-—-,.__

OFFSET

-20.0

dé MARKER A ;

Zp4l.
SPAN BO0O KHZ

CENTER 245.402 HHz

RES BW 100 kHz (i) VEW 100 kHz WP 20 .0 msec

The measured 20dB Bandwidth for thisYporodugt is st fok 250k¥Hz. This plot was obtained during
measurements while in full chann&l hopping made of\opexatigns.
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JSF Technologies — Crosswalk Beacon AB500

15.247(b) - Peak output Power

REF 7.0 dBu¥

ATTEN 10 dB

MER B4i5.575 MHE

63.20 dbu¥

10 dB/f

POS PK

“'\h

=20.0

CEMTER B45.10 HWHz
REE BW 300 kHE (4)

VBN 1 MHz

AN VA )

EPAH 4,50 HHz
EWP B0.0 nmmc

Mode of Operation Peak Fre XPea\g Level Conversion to Conversion to Power
(MHz) Méasured (dBuV) Power (dBm) (W)
Single Channel 915.0 \\(/3]/.800 -39.2 0.12 yw
2 Channel Hopping 915.576 63.10 -44.1 0.041 pw
51 Channel Hopping 915.575 \ 63.2/ -44.2 0.042 pw
Designed Peak 915.5 1¥1.0 +4.0 251 mwW

Level
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15.247(c) - Low Channel Bandedge

MER B3 008 8 Mz
AEF 77.0 dBu¥ ATTEW 40 dB 0. 50 dBuV
10 L
pog PE
DFFEET
-20.0 P B
i HARKEER i
Og2. 900 0 MHZz
STAAT 901,800 MHE ETOF GOZ2.B00 Bz
AEE BN 300 kM [4) VEHH 4 MHZ ENP 300 meeo
Low Channel B edg% - Nolh H?ﬂp[}‘ng plbg
MER 801 SEE 8 MHZ
REF  77.0 dBu¥ ATTEN 10 oB ___25.70 dBuv
|
0 dBSf [
FOS FK
FFEET 1
-20.0 |t
= MARKER
S01.992 8 MHz
|
BTART S04 B00 HHZ ETOF B0E.000 Mz
REE BN 300 kHz (4] YEN § MMz =WF 30.0 mesc

Low Channel Bandedge — 2 Channel Hopping Plot
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A BOL.BSd 4 MMT

BEF TT.0 dBu¥ ATTEM 10 dB 8,10 dbuv
10 ant
PO PX
OFFSET E—— F
~20.10 T
= HARKER ..-""r
301,894 4 WHz 1
|
§ T
|
| A I || A
|
BTART ©94.800 HHE BTOR BOR.BOO MHZ

RES B 300 kix (1] WBM 1 MHZ GNP EG.0 mamo

Low Channel Bandedge — AII"Chgnn ppind\Plot
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15.247(c) - High Channel Bandedge

REF  77.0 dBuV ATTEM 10 8B 33 T8 B
i =y
o8 P
OFrSET ) =
-0, ‘_,r""_ [
a8 MARKER ¥ - .r
o028 . 4§13 6 WHz "'-... E
BTAAT G27_BO0 MHT STOP S2R. 100 HE
REB BM 302 kMz () i § we B 30.0 meee
High Channel Ban(lﬁedg\ev{oy/ Hcf)ﬁing P{)t \/
N
MR 538040 § Mg
REF T7.D BBuY ATTEH 10 dB dal ) B
10 -y
Pos

DFFBET ;_,—'._.r-...._.—
] _H‘h‘
f ' Ha=rEH \“1._.

S2B.910 B MHz

rrm'r“&'nmnrlu STOR 328 000 MHE
RES B 330 khz [ VEN | M SWE 33,0 meac

High Channel Bandedge — 2 Channel Hopping Plot
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EMC Compatibility Report Rev 0.2

Ll

BEF T7.0 SN ATTEM 10 &8 34.00 SBuY

1% gis

FOS P |

OFFBET p—

55,0

= ARKER L| |
|

BTART BT, 000 EMx STOP B3R, 100 MHr
RES BN 300 kME (i) SN 300 mEac

High Channel Banded e—AM nel Noppi M
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Part 5: Restricted Bands Review — 15.205(b)

APPLICABLE REGULATIONS: 5.1

15.205(b) - Except as provided in paragraphs (d) and (e), the field strength
of emissions appearing within these frRquency bands shall not exceed the
limits shown in Section 15.209. At frequencies equal to or less than 1000

RESULT: 5.2
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Appendix A: Test Set-up Photos

RMmiss est Setyy Front View
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Emis Setup Rear View

Page 28 of 30



EMC Compatibility Report Rev 0.2

JSF Technologies — Crosswalk Beacon AB500

Appendix B: Measurement Data and Plot

Measurement Data: JSF Technologies — Crosswalk Beacon AB500

Conducted Emissions — Not Required Battery Powered

Radiated Emission

Table 1: FCC/CE Emissions Class A 10m

Page 29 of 30

Frequency Pol Height Angle Tot Corr Uncof-Pk )Deak DelLim-Pk | DelLim-QP
(MHz) (cm) (deg) (dB) (dBpV) \/(}1 pVv/m) (dB) (dB)

43.371620 | Vet | 1.0 340 5.16 17.60 52\7/5 -17.24

60.321417 | Vet | 1.0 350 8.33 29.002 3\4.33\ %7 -9.81

69.064904 | Vet | 1.0 350 9.62 20.80\ 302 -9.5§

133.277934 | Horz | 4.0 330 9.73 6.30\\ /\36.0\3 \ -3.9'4 -6.22

206.475237 | Vet | 1.0 260 12.34 15.50 \2\7.84 -\1;16

235.944728 | Horz | 2.5 0 13.84 ( 14(70 28\54 -18.46

204.942846 | Horz | 3.0 340 16,56\ \ \}1}0;1{ R \&75& -19.44
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Radiated Emission Plot
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