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1.0 TEST FACILITY
Name:

Location:

Site Filing:

NVLAP LAB CODE:

Types of Sites:

2.0 TEST EQUIPMENT
Description

EMI Receiver
Spectrum Analyzer
Preamp

Preamp

LISN

Biconical Antenna
Log Periodic Ant
Double Ridge Horn
Filter BP 1.2-45 GHz
Filter BP 4-10 GHz
Filter HP 10-18 GHz

3.0 EUT

Electronic Compliance Laboratories

1249 Birchwood Dr.
Sunnyvale, CA 94089

A site description is on file at the Federal Communications
Commission

P.O. Box 429

Columbia, MD 21045

200089
Open Field Radiated and Indoor Screen Room (Line Conducted).

All sites are constructed and calibrated to meet ANSI C63.4-1994
requirements.

Manufacturer Model SN

HP 8546A 3325A00137
HP 8563A 3137A01183
HP 8447F 3113A05849
HP 8449B 3008A00527
EM ANS-25/2 2532

EM EM 6912 414

EM EM 6950 311

EM EM 6961 6231

FSY HM 1160-1155 001

FSY HM 2950-1565 001

FSY HP 8601-7SS 001

SYMPHONY ISA CARD

M/N: 4100-05
SIN: A30253497
FCC ID: IMK-ILCISA

With Proxim 1900.0051 Dipole Antenna. Antennas were not serialized.
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4.0 SUPPORT EQUIPMENT

Manufacturer Model
Host Computer DELL Dimension P133
Keyboard
Mouse
Monitor

5.0 EQUIPMENT CONFIGURATION
All of the equipment and cables were placed in worst case positions to maximize
emissions.

Interconnecting cables were of the type and length specified in the individual
equipment requirements.

Grounding was in accordance with the manufacturer requirements and conditions for
intended use.

A806003.D0C



6.0 SUMMARY OF TESTS

The SYMPHONY ISA CARD is a wireless LAN adapter with a low power frequency
hopping spread spectrum (FHSS) radio system operating in the 2400-2483.5 MHz band.
Tests were performed with one antenna. Test firmware resident in the Host PC was used
to do the test.

6.1

6.1.1

A806003.D0C

15.247(a)(1) FREQUENCY HOPPING SYSTEMS

SYMPHONY ISA CARD uses 79 channels, each 1 MHz wide. The system hops
over one of 15 pseudorandom sequences. On average, each channel is used
equally. Please refer to " RangeLAN2 Frequency Hopping Theory of Operation”
attached to this submission for more details.

15.247(a)(L)(ii) CHANNEL UTILIZATION

A spectrum analyzer plots labeled “CHANNEL UTILIZATION". The total number of
channels is 79. The channels used have nominal center frequencies of 2402
through 2480 MHz. Three spectrum analyzer MAX HOLD plots labeled
"“BANDWIDTH" show the 20 dB bandwidth of the hopping channel to be <1 MHz
(.940/.930/.875 MHz) at the low, mid, and high frequencies of
2.402/2.440/2.480 GHz. Test Plots are shown in Appendix A.

Zero span spectrum analyzer plot labeled “DWELL TIME" shows

Worst case transmission time in a given slot: 400 ms elapsed
time, <100 % duty
Maximum allowed: 400 msec.

Test Data in Appendix A.



6.1.2 15.247(b) MAXIMUM PEAK OUTPUT POWER
The three spectrum analyzer plots labeled " POWER OUT"
show the maximum power of the hopping channel to be 20.0 dBm or
100 mW. The EUT was made to transmit uninterrupted random data on
each of the low/mid/high channels. Test Plots are shown in Appendix
A.

The output was taken from an N connector, through 1 foot of RG 142 cable, to
Spectrum Analyzer set on Max Hold with no additional attenuation.

Power = 20 dBm (peak reading) +1.0dB cable loss = +21.0 dBm /
126 mW EIRP
Limit: +30 dBm / 1 W maximum power

Antenna

EIRP = +21.0 (peak power) +0 (peak gain, dBi) = + 21.0
dBm /126 mW EIRP

Limit: +36 dBm / 4 W maximum EIRP
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6.1.3

6.1.4
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15.247(c) OUT OF BAND EMISSIONS

The spectrum analyzer plots titled "™ OUT OF BAND - BAND EDGES" shows the
output spectrum of the EUT while hopping one of the pseudorandom sequences
and continuously transmitting packetized data. The analyzer was placed in MAX
HOLD mode, and individual sweeps were recorded continually for 10 minutes with
the same spectrum analyzer connection as was used for peak output power. The
resultant plot shows that the EUT emissions remain inside the 2400 - 2483.5 MHz
band when measured in >= 100 kHz bandwidth during operation.

The spectrum analyzer plots labeled "OUT OF BAND 30 MHz- 2.46 GHz", " OUT
OF BAND 2.4 —2.75 GHz ", and "OUT OF BAND 2.75 — 2.65 GHz" show that
emissions measured in >= 100 kHz bandwidth are more than 20 dB below the
highest level of the desired power outside of the 2400 - 2483.5 MHz band. Test
Plots are shown in Appendix A.

15.203 ANTENNA REQUIREMENT
This product has an polarized SMB connector to provide unique coupling to the

antenna. The Manufacture’s control drawings, and the antenna drawings are in
Appendix D.



6.1.5

6.1.6

6.1.7
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15.205RESTRICTED BAND RADIATION LIMITS

The EUT was placed on a wooden table resting on a turntable. The wooden table
was approximately 1 meter above the ground plane of the 3 meter test site. The
search antenna was moved in to 1 meter when necessary to improve the noise
floor, and the appropriate range factor was applied. While the EUT was
transmitting uninterrupted random data on each of the low/mid/high channels and
with the spectrum analyzer on MAX HOLD, the turntable was rotated, and the
search antenna raised and lowered in an attempt to maximize the received
radiated emission level. Test results are attached in Appendix B in tabular form
showing that no spurious signals were detected above the 74 dBuV/m
peak/54dBuV/m average limits. Peak measurements were made with a RBW and
VBW = 1Mhz. Average measurements were made with a RBW =1 MHz and a
VBW =10 Hz.

15.207 AC LINE CONDUCTED EMISSIONS

The RF line conducted levels for emissions in the 0.45 - 30 MHz band
must not exceed 250 nV when measured with a LISN. Attached graphs
and tabular data show that emissions are below the 250 nV (48 dBnV)
maximum allowed level. Test Data is in Appendix C.

15.209 RADIATED EMISSIONS

The attached table shows that the Class B radiated limits from 30 - 1000
MHz are not exceeded by the EUT. The EUT was operating normally with
a combination of transmission and reception and hopping one of the
fifteen pseudorandom sequences during this test. The EUT was placed
near one edge of a wooden table resting on a turntable. The wooden
table was approximately 1 meter above the ground plane of the 3 meter
test site. The search antennas were located at 3 meters. Measurements
were made in accordance with ANSI C63.4-1994. Test Data is in
Appendix D.

Electronic Compliance Laboratories

Chris Byleckie Date
Technical Director
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SPREAD SPECTRUM PLOTS
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Bandwidth
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Dwell Time
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Power Out
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Power Out

ATTEN 40dBs

MIKR Z20. O0OdBm
RL 30O. OdBm 10dB83 .~

2. 43884 2CH=

P

L d | 1

CENTER Z. 440000GH=
»>RBW =Z2. OMH= vBw =S, OMH=

SP AN S, OOoOMH=
»>SWP S0ms

A806003.DOC 16



Power Out
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Out Of Band Emissions Band Edges
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Out Of Band <1 GHz
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Out Of Band 1 - 2.75 GHz
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Out of Band 2.75 - 26.5 GHz
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~dRADIALL

TECHNICAL DATA

R380.500.104A

EPA 9788

COAXIAL CONNECTORS Issue : 9820 Page
OIPOLE PIGTCIL 2450 MHz Series : ANTENW 111
i
|
[o24
[v;]
| 1500
i
ELECTAICAL SPECIFICATIONS ot6 ~
Operating frequency range :2400-2500 MHz
VSWR 21
Impedance 150 n
Polarization :Vertical [antenna axis)
Vertical 3 dB beamvidth 1120 °
Gain ;2 dBi
Gain including cabie :0 dBi
Radiation pattern :Omni directionnal in the
Horizontal plane
Pover input :1 Watt
MECHANICAL SPECIFICATIONS PNR DATA SHEET
part 4 1900. 6051
Overall length(including the cable) :1597 mm o2l
Weight :60g L or 2 v 2)
Connector :polarized SMB
Color :Black
ENVIRONMENTAL SPECIFICATIONS
Operating Temperature :-30 "C to +85 'C
Humidity :Up to 100% 838 "C
initstes_on _ 05.05.%8 ""
0 orger t0 ingrove the product
Approval by Brocheton N

CONSTANTIN 8

A806003.DOC
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e CRITICAL POINTS / POINTS CRITIGUES Serisl | TITLE / DESCRIPTION :

— ] Seris
2-

B [oreac erotan 2es0 R380.500.104 | AOO

REPRESENTER SANS COUYERCLE 471.54.000

i 3
—

il

ol e i

lgoocogb( # 14Yd
13IHS Y1va UNd

TGRg 0 g

“Eg" ECKe TESATATIO
: — . RECORO No / No DOSSIER et te_| A3
H External spac. / Spscif. exter.
e - 06-MAY - ot A [Scale
| Qeteing 10 (06-MAY-88 [URL 0 O6-MAY-08 feonenie i T u;f;. :ﬁ?ﬁ;%’;"
: Ovg. Oy Acgr*d O R tronk arjgr wrd 1144 Sgemipaion
: Par BRUN Par 4 CDNSTANTIN G‘@ vy woowrSiay ta stondere N TE O 4 /4
Y
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EUT: ISA CARD
S/N:
RULE PART:

ANTENNA: HORN VEF

15.247

FCC RADIATED DATA SHEET
DATE:6/5/98
CUSTOMER NAME:PR(
WORK ORDER:806050:
FILE:8060502

OTHER CAL FACTORSATTN dB: 10

MODULATION TYPE: DUTY dB: O
TESTED BY:DONNIE HPILdB: O
COMMENTS: DISTdB: O
FREQ. IREADING|Pk, OP. A.F. |Cablelosy AMP O.C.F. TOTAL, LIMIT DELTA
MHz dB(uV) | orAv dB dB dB dB dB(uV/m) | dB(uV/m) dB
Fund = 2402
4804 48.8 Pk 34.3 7.0 35.0 10.0 45.1 74.0 -28.9
4804 36.0 Avg 34.3 7.0 35.0 10.0 32.3 54.0 -21.7
12010 38.8 Pk 40.5 13.6 35.0 10.0 47.9 74.0 -26.1
12010 27.8 Avg 40.5 13.6 35.0 10.0 36.9 54.0 -17.1
14412 44.2 Pk 40.5 14.5 35.0 10.0 54.2 74.0 -19.8
14412 33.3 Avg 40.5 14.5 35.0 10.0 43.3 54.0 -10.7
Fund = 2440
4880 46.0 Pk 34.3 7.0 35.0 10.0 42.3 74.0 -31.7
4880 36.3 Avg 34.3 7.0 35.0 10.0 32.6 54.0 -21.4
7320 48.8 Pk 37.4 10.6 35.0 10.0 51.8 74.0 -22.2
7320 37.8 Avg 37.4 10.6 35.0 10.0 40.8 54.0 -13.2
12200 38.5 Pk 40.5 13.6 35.0 10.0 47.6 74.0 -26.4
12200 28.0 Avg 40.5 13.6 35.0 10.0 37.1 54.0 -16.9
Fund = 2480
4960 46.7 Pk 34.3 7.0 35.0 10.0 43.0 74.0 -31.0
4960 37.2 Avg 34.3 7.0 35.0 10.0 33.5 54.0 -20.5
7440 49.8 Pk 37.4 10.6 35.0 10.0 52.8 74.0 -21.2
7440 39.0 Avg 37.4 10.6 35.0 10.0 42.0 54.0 -12.0
12400 38.7 Pk 40.5 13.6 35.0 10.0 47.8 74.0 -26.2
12400 27.5 Avg 40.5 13.6 35.0 10.0 36.6 54.0 -17.4
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El ectroni c Conpliance Laboratories, Inc.
1249 Bi rchwood Ave
Sunnyval e, CA
Conduct ed Em ssions
Frequency range: 450KHz- 30MHz

Government Agency and Limt: FCC Cass B

QP = Quasi - Peak Not e: 1gnore peak readi ngs when Quasi-Peak readi ng exists
PK = Peak

Cust oner : PROXI M Qper at or: DONNI E

Dat e: 06- 05- 1998 Ti me: 11: 56: 37
Tenper at ur e Range: 70 Deg F Percent Humidity: 50

E.UT.: SYMPHONY | SA CARD

Serial Nunber:
Support Devi ces:
Serial Nunber:

FCC I D
Exer ci se Program
Modi fi cations: None
Report File Name: F: \ TESTDATA\ 8060502. F
TEST TEST CLASS B VERSUS
FREQ dBuV LIMT B LIMT CONDUCTOR TYPE
0. 450 35.5 48.0 -12.5 LI NE PK
0. 820 27.5 48.0 -20.5 LI NE PK
1. 850 26.2 48.0 -21.8 LI NE PK
2.150 28.6 48.0 -19.4 LI NE PK
3. 410 25.9 48.0 -22.1 LI NE PK
12. 270 33.1 48.0 -14.9 LI NE PK
0. 450 36.6 48.0 -11.4 NEUTRAL PK
1.670 28.6 48.0 -19.4 NEUTRAL PK
7.540 27.3 48.0 -20.7 NEUTRAL PK
9.130 31.0 48.0 -17.0 NEUTRAL PK
10. 140 32.3 48.0 -15.7 NEUTRAL PK
24. 040 29.6 48.0 -18.4 NEUTRAL PK
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(%) 11:45:59 JUN @5, 1358
16:89:17 JUN 29, 1984 16:36:52 JUN 29, 1384

ACTY DET: PEAK
MEAS DET: PERK QP AVUGL
MKR 1.41 MHz
a4.3@ d8uV

LBG REF 852.8 dBuV
18
d8/
ATN
1@ dB

UR S8
SC FC
ACORR

WL«“M-L.AM )

START H3@ kH= STOP 3@.°2@ MH=2
IF 8W 5.@ kHz AVG BW 3@ kHz SHPR 2.5 sec

A806003.DOC 29




A806003.DOC

(@) 11:51:@1 JUN @5, 1998

16:@9:17 JUN 23,

LOG  REF 92.@ dBupV

1884 16:36:52 JUN 239, 19394

ACTV DET: PERK
MEAS DET: PERK QP RVG
MKR 18.13 MB2
¢/.48 dfuV

1@
dB/

ATN
10 db

VA 58

SC FC

ACDAR

il

o

AT

L

i, o

STRRT 430 kHz2

1F BW 9.8 kH2

STOP 3@.2@ MH2

AVG BW 30 kHz SWP 2.4 sec
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QP = Quasi - Peak
PK = Peak

Cust oner :

Dat e:

Tenper at ur e Range:
E UT.:

Serial Nunber:
Support Devices:
Serial Nunber:

FCC I D

Exerci se Program
Modi fi cati ons:
Report File Nane:

Ant enna Type:

TEST  TEST
FREQ dBuv
264.00  32.9
32.00  41.2
32.00  40.4
48.00  40.8
128.04  39.1
144.00  39.6
32.00 38.9
48.00  36.3
128.04  40.2
264. 07 30. 4
365.64  38.7
398. 89 36. 4
464.00  32.5
365.64  38.4
398. 89 38.9
429.55  36.3
498.00  41.3
575. 69 35.5
A806003.DOC

ACTUAL CLASS B VERSUS

El ectroni c Conpliance Laboratories, Inc.
1249 Bi rchwood Ave.
Sunnyval e, CA
Radi at ed Emi ssi ons
Frequency range: 30MHz- 1000MHz
3 Meter Qpen Site
Site Calibrated: June 1997

Government Agency and Limt:

Not e: 1 gnore peak readi ngs when Quasi - Peak
PROXI M Qper at or:
06- 05- 1998 Ti me:
68 Deg F Percent Hum dity:

SYMPHAONY | SA CARD

None
F: \ TESTDATA\ 8060502. RF

Bl CONI CAL

TABLE

dBuV/ m LIMT B LIMT DEGREES HElGHT
26.0 46.0 -20.0 225 1.0
34.1 40.0 -5.9 0 1.0
33.3 40.0 -6.7 0 1.0
27.7 40.0 -12.3 330 1.0
28.9 43.5 -14. 6 270 2.3
30.0 43.5 -13.5 330 2.0
31.8 40.0 -8.2 180 4.0
23.2 40.0 -16.8 180 4.0
30.0 43.5 -13.5 330 4.0
23.5 46.0 -22.5 330 3.5
CHANGED ANTENNA TO LOG PERI ODI C
30. 46.0 -15.7 135 1.0
28.9 46.0 -17.1 290 1.0
26. 46.0 -19.7 180 1.0
30.0 46.0 -16.0 90 1.0
31.4 46.0 -14. 6 180 1.0
29.2 46.0 -16. 8 225 1.0
36.1 46.0 -9.9 45 1.0
31.5 46.0 -14.5 270 1.1

FCC dass B

r eadi ng

DONNI E
09:57:53
55

ANTENNA  POLAR-

| ZATI

ITITITI <<< IIITIT <<<<KL<

exi sts

32
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1

NGELAN?

ISA ADAPTER
7100

R A

FCC ID: +mietisa—tae TMe- TLCTISA

This device camplies with Part 15 of the FCC Rules.
Operation is subject to the foltowing conditians:

51; this device moy not cause harmful interference, and
2,

this device must accept any interference thot may
couse undesired opergtian.

NOTES:

LAMINATE AND 1

GRAPHICS: BACKGROUND: BLACK

TEXT AND BOX OUTLINE: SILVER
RINGS: REFLEX BLUE

MATERIAL: 2 MIL VOIDABLE MYLAR WITH 1 ML MATTE MYLAR

ML PERMANENT ACRYLIC ADHESIVE.

REVISION
e | Bco | pate |
A

I B-5-95 | INTIAL RELEASE

1 ey [arer
[ e |

New Acbock (TED)

NOTES UNESS SPECIFIED ippaww | 508 BEEDY | a-3-35

TITLE

>¢proxim

SMmenY ISA
LABEL, 45— F66—RROXIM—2106-

SIZE l DWG No.
B

2460.0262- 0T62 l R;Exv'
NAME

FILE
SCALE  2:1 24600262
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Conducted Emissions
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FCC 15.209 Class B
Radiated Emissions

FCC 15.205 Restricted Band
Antenna
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Warrsnty Retum Policy

it you have nmmmwmmmmmemwnmm
m.mrmwmmmmmwwmmnmmmmm

Proxim product.
mnﬂmmTﬁvﬁwmﬁmrmmanumerﬁmhw
umnmmw(mmwmmmmmmmw
The i The RMA number should be clearty marked on the
outaide of the box. Mmmmuwm&hWMrwmmmnW,
wmpmnlwmbemmd-immlnRMAmm.

PFCT WARNING
m-wmmmwmumnwwulmm-mswlmpumn
loP'H!thOGHd“.Th‘lcllrrdhﬁ d fo provide abie pf harmiul
in & resident This equi o uses, and oan radista redio frequency
ww.nmmmmmwmmmmmmm
bmmmnmw.mhmwmmﬂlmlminam
mw.umhmm“wummumuwmuQm

bymumdﬂwlﬂmz

G Recrient or reiocale the receiving antennd.

a |mumummwmum.

=] cmmnwnummmammmmmn.wﬂn
Q

connected.
cmnnmumwmwwumn
mmmmmnmmumm
Compliance

alstement ot
Informstion 10 User

c tested d with he Europ - ET8
380,328, This shandand covers Wideband Dats Transmission reterred to in the OEPT recommen-
dation T/R 10.01. This type of accepied eq fu designed to provide bie p against
harmful lnterk ‘when the equip % opersted in @ nl. This equip
genersics, uses and oan radiate radio requency energy and, 1 not Instalied and used in accordance with
the instruction menual, mey causs hamnful to radio

1. Introduction
Tho RangcLAN
Extrosion Point
Sysicm Require
"The Product Px

2. Quick Instal
3. Physical ins

Antenna Option
Outdoor Packag
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The haical specifica for refe purp nly. Actual product’s
pec d comptiapcewith | i \ayvary
fromcountry to country. Proxim, Inc. will only ship products th ype approved
in the destination country.

Data Rate (par port) 1.6 Mbps

Madia Access Protocol RangcLAN2 CSMA/CA

Frequency Band 2.4-2.5 GHxz Workdwide (Depends oo country)
(spread spectrum frequency hopptng)
Independent Channels 15
Output Power 100 mW or 500 mW (Depeads 0B country and model)
ETSI Testing For parposes of ETS 300 328 type testing, the
Bxiension Point was (estod over & femperature range of -20
Cto+55C.

Operating Temperature 20Ctw0+60C

UL Listed Power Supply  The Exteasion Point cequires an cxocrnal powes supply. If
mmmmmmmmmmy
from Proxim of need & roplacement, you must use oaly a UL
listed, Class 2 power supply, raed min. 1A at 12VDC.

FCC Notee Waming! It is the responsibility of the installer of these
as well es the responsibility of the user of this
mmguumemmmuupm:wx)
cm (B inches) from any person. This is necessary (o ensure
mumhwmmmmmumw
lines for Humao Bxposure which bave been adopted by the
Federal C i

n
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