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S5 WIRFTESS LAN CARD. Model TX T30 (KX-2600)

1. EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL STATEM

CERTIFICATION

, FOC PARAGRAPH, TEST REQI TREMENTS
| |

; R247an P Spectrum Bandwidiy of @ Direet Sequence Spread Speetrum
[ System

| L3 247(h) | Masinum Peak Power

I . o .
I 24700 I RI- Conducred S PUrions Emissions af (e Fransmier Antenng
{
UTerminagi

S2470e) 15 20y & I Transmier Radiated Emissions

15203
152470y Transmitted Power Density of 4 Dipeet Sequence Spread Spectium
| System

| |

‘I 15247 (¢ [ Processing Gain of Direct Sequence spread Spectrum S¥stem
’ 1300715 149 AC Power Condyered Emiissions & Radiated Emissions Diciai

| I‘ Ceult Portions

I

FCCID: A FIEX-2006

Yes

Yes

Yes

Yeg

Yoy

ENT OF

COMPLIANCE
(YES/NO)

Yes (Note 1)

Note [ ; The digita! crreuits and receiver portion of the 10 has been tested and verified to comply with FOC part

F3 Subpant B Class 13 - Computing Devices (1o DoC) The enginecrin
upon FCC reguess,

EltraTech Engineering Iahy Inc.

g1est report can be provided

UltraTeel's File #: 1CO-001 KT

AT8T Shadeview € res. Unit 33, Mississunyy, Ouario, Canadg 151 AR2 Tel. i MS-5069-255()

- Aceredited by ITT VR Capieren thwiv 4 NVLAP LA Ay il Fehy
. Freogmiace sListed b FCE L Industry Canada ICinai, Austel

EE TR

. ATt et Fretedd e thiy

CHERDRCCT  CAY ro et e T bt Nertuogan, ftimititione G S o g T firierlaeny /MST]

Fax. #: 9037356 9-2480



FOCC PART 15, SUBPART (- DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 4
SSWIRFLESS LAN CARD. Model 1 X-136 (EX-2000) FCCID: AFIEX-20006

TESTIMONIAL AND STATEMENT OF CERTIFICATION

FHHS IS TOCERTH Y
L THAT the application swas propared vithor by or under the direct supervision of the undersisined

S0 THAT the measurcment date supplicd with the application s taken wnder iy direction and

SUPCEVISTON,
Sp THAT the daravwvas vbtained on FOPECNCHIGTNe Drodicion wises, represontaive.

Ji THAT g0 the hest of my knowledge and belicf the fucy set forth wn the applicaiion and
acconmpanving technical doie are pue and correct.

'E ¢
fio-
. Ypolbo
Certified by: o 1Eoi
| A

Tri Ming\Luw, P, g,
VP, Engheoksing
/ .

DATE: Apr. 10, 1998

Lltraleeh Fngincering Labs Ine, LltraTeel’s File #: 1CO-0METX

S8 Shadeview Cres. Unit 33 NHssissauga, Ontario, €anada 151, 5102 I'el. #: 905-569-2350 Fax. #: 905-569-2480
. Accretined v ITT ew) Cog wn el % NVLAP (USA] e vdvation fuds
. ; 1. Industry Canada |t:nul., Austel Austrig

et sl e FCO

iR certhig festreprt aee e alei fo Notionod Jestree af Sianeoseds and T cliiology (MST)




FOCPART 15 SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS
SS WIRFLESS AN CARDL Maoddel U X136 (EX-2006)

Page 3
FCCTD: AFJEX-2000

2. EXHIBIT 2 - GENERAL INFORMATION

2.1 Applicant

TCOM INCORPORATED

1-0-19 Kanukurazukurt, Hirano-ku
Osaka, Tapan 547

Appheant’s Representative: M. T, Hosho. Export Division Director

2.2 Manufacturer

[COMINCORPORATED
1-0-19 Kannkurazokuri. Hirano-ku
Osaka, Tapan 547

2.3 US Maintenance Facility

HCOM AMERICA

2380 116 Avenue North Fast
Bellevue, Washington

LsA 98004

SN Takahashi
Tel #425453-8135, Fax, # 425-434-1509

2.4 Description of Equipment under Test

PRODUCT NAMNE:
SERTAL NUMBER:

TYPE OF EQUIPMENT:
MODULATION:

CHIP RATE:
OPERATING FREQ.
NUMBER OF CHANNEL:
CHANNEL SPACING:
BANDWIDTH (6 dB OBW):
POWER RATING:

ANTENNA GAIN:

S5 WIRELESS TAN CARD

Pre-production

DSSS Transnutiers

I Mb s DPSK or 2 Mbi's QPSK

5.5 Mehips s (DPSK) or 11 Mchips's (QPSK)
24120 2402 Mile
1

SAMHE

10 MHEz minnmum

STmiltwats maex. (direct)y or 1.92micro-watts FIR]?

Inverted F Antenna, Gain 3.2 dI3
{permanently attached inside the case)

UltraTeeh's File #: 1CO-001FTX
Tel. 81 903-369-255( Fax. #: 905-569-2480

LltraTech Engineerine Tshs Inc,
181 Sladeview Croes., Unit 33, Mississauvga, Ontario. Canada 131, 5142

. vrethes s ITT s ienesent Btode 50 NVLAP UsAr Accnoionion Loy
. i gracd Lised by FCC s Industry Canada o Austel inusialig
+ e T wwaticr el Bt e g feat v ot e toveealde o Natinned Instinate of Standoeds gad T cliialagy {NIST)



FOCPART 15, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 6

55 WIRELESS LAN CARI, Model UX-136 {EX-2000) FCU ID: AFJEX-2000
EMISSION DESIGNATION: Drrect Sequence Spread Spectrum
DUTY CYCLE: Cuntinuous
OSC.FREQUENCY(IES): S2.708 KHez. 22 Mz, 40MHz, 360 MHz (VCO), 2450 MHz (IF). 280

2.5

2.6

2.7

2.8

LitraTech Engineering Labs lne,

A T Loeal Ose s Ty freg. 117 freq. {280 Miz)

INPUT SUPPLY: Using DC Power from a laptop computer
ASSOCIATED DEVICES: Notapplicable

FCCID: ALTEN-2006

INTERFACE PORTS: Not applicable

Related Submittal{s)/Grant

Notappiicable.

Test Methodology

These tests were conducted on a sample of the equipment for the purpose of certification compliance with Code
of Federal Regulations (CFRA7-1991). Part 135, Subpart ¢, Para. 15247, Direct Sequence Spread Spectrum
Transmutters operating in the Frequency Band 2412 - 2462 Mz,

Both conducted and radiated emissions measurements were conducted in accordance w ith American National

Standards Instue ANSICO34-1992 - American National Standard for Methods of Measurement of Radio-
Noesse Dmigsions from Low-Volaee Blecuical and Flectronme Lguipnwent mthe Range of 9 Kz 10 40 Gz,

Test Facility
AC Powerline Condacted Emissions were performed in UltaTech’s shielded roont, TO'(L) by 12'(W) by 12'(I1).

Ruadated Enussions were performed at the UltraTech™s 3-10- 10 Meter Open Field Test Site (OFTS) situated in
the Town of Oakville. provinee of Ontario.

The above sites have been calibrated in accerdance with ANST C62.4. and found 1o be in compliance with the
requirements of Sco. 2,948 o the FOC Rules. The descriptions and site measurement data of the Qakyville Open
Freld Testsite has been tiled with FCC office (FCC File Noz 210405871 1300132 and Industry Canada olfice
(hdustry Canada Frle Nos 1C2049). Last Date of Site Calibration: Julv 16, 1997

The above testsite iy also filed with Interference Technelogy International Lid (117 - An EC Directive on

MO,

Units of Measurements
Measurcments of conducted emissions are reporied in units ol dB referenced to one microvolt [dB{uvi.
Measwrements of radiated emissions are reported in units of di3 referenced o one microvelt per meter

[dBtaVpm] at the distance specificd in the report. wherever it s applicable.
UltraTech's File #: [CO-00LFTX

IS8T Stadeview Cres., Padt 330 Mississanga, Ontirio, € anada | 31 8R2 Tl #: 905-3069-2550 Fux. #: 905-569-2480

s ITL Ui Cospotent By &0 NVEAP s S el Lt
Listed by BFCC A, Industry Canada .. LAustel inusiiiy

T n e T P g st R st e Trecediie a Bationed fnstitiane of Sacdieds cnd T chrwlogy (NIST)
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SSWIRFILESS LAN CARD. Model UN-136 (EX-2000) FCC ID: AFTEN-2006
3. EXHIBIT 3 - SYSTEM TEST CONFIGURATION

3.1

3.2

Test System Detailfs
The followmeg peripherals FOC identifiers and types mterconnectng cables were used with the EUT Tor testing:

EUT: ICOMINCORPORATED, SS WIRFLESS LAN CARD. Model : UN-136 (EEX-2000), S/N: Pre-

production
FPower & 10 Cable: Notapplicable,

PERIPHERAL: Tashiba Satellite Pro 440CDN ThinkPad. Model PA 1241 UVCD. SN 37208930-3, I'CC DoC
Class B Compliance.

O Cable: AITTO Cables were shiclded

Power Supply Cable: Non-shielded

PERIPHERAL: Toshiba External Floppy Disk Drive, Modei PA12611U, $/N:07259983. FCC DoC Class B
Compliance.

FO Cable: AITTO Cables were shielded

Power supply Cable: Non-shielded

PERIPHERAL: Digital DEC Writer 1001 Purallel Printer. Model 1J100-AZ, S/N: OVA4352050, 1'CC 1D:
RIS IIT

IO CABLE: sShielded

POWER CABLE: Unshielded

PERIPHERAL: GV Fax Maoden, Model FM-T3IVR FCCTD: DRAFM 144V

IO Cable: shiclded
Pover Supply Cahle: Non-shielded

Bfock Diagrams Radiated Emission Measurements

LltraTech Fngineering Tabs Inc. Ultra'lech’s File #: 1CO-001FTX
4181 Sladeview Creso Unit 33, Mississawga, Ontario, (apada 151, 5182 Tel. #: 905-509-2550 Fux. #: 905-509-2480
. R Coapcrent Laede s NVELAP jUsSA Avoredi s Lo

. FCC . Industry Canada .: CAustel iausiniag

. Pevoniaiierd S T s g Tent nopaart Gre Drenvenbi fo Netienad st sf Sindeeds el Techieolons (MST}




FCC PART 15, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 14
58 WIRELESS LAN CARD, Model TX-136 (EX-2606) FCC ID: AFJEX-2000
3.4 Justification

Mo deviation, m both configuration and operation manners, different from normal operation were required.

3.5 EUT Operating Condition
Software provided by ICOM INCORPORATED to set the FUT to transnit at lowest, middle and highest

channel frequencies.

3.6 Special Accessories

Nospecial accessories were required,

3.7 Equipment Madifications
Toachieve compliance. the following change(s) were made by UltraTecl's test house during compliance

testing:

Not required.

LiltraTech's File #: 1CO-001FTX

LItraTech Engincering Labs Ine.
Tel #: 905-569-2550 Fax. #: 905-569-2480

4181 Sladeview Cres. Uit 330 Mississaaga, Ontario, € anada sl SR2

- Acviedned iy FTT 108 G thody % NVLAP SLISA Acereditation Moy,
o Listed by FCC 1= Industry Canada . CAustel jaosiralig
dte of Standdards aod Technalorpy (NIS TJ

. ANt s cantanedd It crssineering fyoat Feport ente frocendie e itarid fnstitn
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SS WIRELESS LAN CARD, Model UX-130 (EX-2006) "FCC ID: AFIEX-2006
4. EXHIBIT 4 - TEST DATA

4.1 6 dB Bandwidth @ FCC CFR 47, Para 15.247(a)(2)
PRODUCT NAME: 5SS WIRELESS LAN CARD. Model No.: UX-136 (EX-2000)
FCC REQUIREMENTS:
Fora direct sequence spread spectrum systen, the minimum 6 dB bandwidth shall be at least 500 KHy.
CLIMATE CONDITION:
Stundard Temperature and Humidity: 237C and 533%
TEST EQUIPMENT:
o Advantest Spectrum Analyzer, Model R32710 8N 15050203
METHOD OF MEASUREMENTS:
The transmitter output was connected to the spectrum analyzer through an attenuator. the bandwidth of the
fundamental frequency was measured with the spectrum analyzer using 100 KHz RBW, VBW = 100 K1z The
G dB bandwidth was measured and recorded.
TEST ARRANGEMENT
SPECTRUM
TRANSMITTER ANALYZER
TEST RESULTS: Conforms.
TEST PERSONNEL: Ir1 M. Luu, P.Eng.
DATE: Apr. 06 & 08, 1998
MEASUREMENT DATA:
CHANNEL DATA RATE/ 0 dB BANDWIDTH MINIMUM LIMIT PASS/FAIL
FREQU ENCY MODULATION {MHz) (MHz)
(MH2z)
2412 2 Mb's QPSK 101 (.3 PASS
2437 2 Mb's QPSK 14,1 0.5 PASS
2402 2 Mb's QPSK 1.} 0.3 PASS
2412 1 Mhis BPSK 1.1 0.5 PASS
2437 P Mbi's BPSK 10.1 (.5 PASS
2462 | Mbs BPSK 10.1 (3.3 PASS
UltraTech Engineering Labs Tne. UltraTech™s File #: 1CO-001FTX
4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada 13T 5R2 Tel. #: 905-569-2550 Fax, #: 905-569-2480
- Avvrednes by ITT (0w ¢ e bl NVLAP U=a0 A credinsinn Healy
. P co Listed 1y FCC ivvay, Industry Canada oo Austel nustiali]
- i cortanad ot coipneenng fest pport e raceadvie o Sutione! Bestguie of Sandierids ancd Vochnodogy (NIS T}
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FOCUPART 15, SUBPART - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 16
5SS WIRELESS LAN CARD. Model [ 80130 (EX-2000) FCCID: AFJEX-2000

4.2 Maximum Peak Output Power @ FCC 15.247(b) and RF Exposure Limit FCC 1.1310

PRODUCT NAME: SS WIRELESS LAN CARD. Model No.: UX-136 (EX-2006)

FCC REQUIREMENTS:

FCC15.247(b):- Maximum peak output power of the transmitter shall not exceed 1 Watt, If the antenna of
directional gaun greater than 6 dB3i are used, the pewer shall be reduced by the amount in dB that the directional

cain of the antenna exceeds 6 AR

FCC L1310 The eriteria Iisted in the following tabie shail be used o evaluate the environmental impact of
hunuan exposure 1o rzldlor'iequcncy (RF) radiation as specified i 1.1307(h),

LIMITS FOR MAXINMINM PERMISSIBLE EXPOSURE (MPE)

o Magnetic Field T Power Density Average Time

' Frequeney Range | Electric Field

—OMn 1 Strength (Vim) | Sirength (A | ___onWend) | (minutes)
. —— — (&) Limits for OccupationalControl Exposures -
. Seeo o . T T T | F30o S

__ 1800100000 e e ) s e T

(B) Limits for General Poupulation/Uncontrolled Exposure
e 7 S T S
_ JQU_U_'HUE(L B R LT R _to L 30 -
I = Frequency in MIH»,
T Plane-wave equivalent poaer density
CLIMATE CONDITION:
*  Standard Temperature and [umidity: 22 C and 539,
POWER INPU'T:
Using DC Power froma laptop computer.
TEST EQUIPMENT:
. HP RE Peak Power Meter, Mode] 8OO0, S/N: 2131A00124, Measuring Freq. Range: 01 - (8 Gllz, 50
Ohm IN,
. HP RE Peak Power Sensor. Model $481A. SN 235IA01965, Measuring Freq. Range: 0.1 - 18§ GHz,
MO INOUT
. Burd 20 dB Attenuator, 30 Ohm [N OUT
UitraTech Engincering abs lue, LitraTech's File #: 1CO-001FTX,
HB1 Shadeview Cres., [ nit 33, Mississauga. Ontarie, Canada 131, SR2 Fel. #: 903-369-255() Fax. #: 905-569-24%()

S NVLAP (US4 Avcseditana:
.. Industry Canada Austel Al
Febvod Soarickird s aned T frirodengny fMST)




FOC PART 15, SUBPART € - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 17
S WIRELESS LAN CARD. Model UN-130 (EX-2000) FCC ID: AFJEX-20006

METHOD OF MEASUREMENTS:

FOC 7 11310 & OST Bulletin Ne. 63-October 1983
S - PG - BIRP AT

Where: P power input to the antennd in W
IR Equivalent (etfectve; isotropic radiated power.
S0 power depsity mi em
G numeric gain of antenna relative to isotropic radiator
- distanee W centre of radiation inom

FOC radio frequency exposure limits may be exceeded at distances closer than rem from the antenna of this

device

\I’(.j"-ll"lS

FOC radio frequency exposure limits nuy e cxeveded at distances closer than v e from the antenna ol this

Jeviee

TEST ARRANGEMENT

PEAK POWER
TRANSMITTER METER

TEST RESULTS: Conlorms.

TEST PERSONNEL: Tri M. Luu, Pling.

DATE: Apr 06, 1998

UltraTeeh Engineering Labs Ine, CleraTeeh's File #: 1CO-001TTX
TIRL shuleviesn Cres. Unit 330 Mississauga, Ontarie, Canadi 1531 SR2 Tel. #: 905-564-2550 Fax. #: 905-569-2450

. Aa-reesied ey TTI ik Cumperent by & NVLAP LA A e reditadaen Fionds
. Seneonized Listen b FCC pusai. Industry Canada (Carada, Austel it

oyl contetined D ThRIS Cngineering est oot are frae e o Surionad stitf of Standards uned Technolooy {MST)




FOCPART IS, SUBPART O - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 18
SSWIRFLESS LAN CARD. Model TA-136 (EX-2000) FCCID: AFJEX-2000

MEASUREMENT DATA;

PEAK POWER MEASUREMENT

ANTENNA GAIN: 5.2 dBi typreal

DIRECT POWER PEAK POWER MEASUREMENTS AT THE ANTENNA TERMINAL
WITH THE ANTENNA REPLACED BY A SMA CONNECTOR

o MEASURED

| TRANSMITTER | FUNDAMENTAL DATA RATE / PEAK PEAK P()WER‘,

| CHANNEL FREQUENCY MODULATION | TOTAL POWER LIMIT (inW)

1 OUTPUT [ (MHz) {(mW)

[ I f 2412 [ 2MhsQPSK 76.0 1000.0

| 0 f 2437 2 Mbos QPSK 76.2 1000.0

[ I f 2462 2 Mbos QPSK 81.0 1000.0

! | ] 2412 I Mbs BPSK 760.0 1000.0

= b { 2437 I Mb s BPSK 76.2 1000.0

f 1l | 2402 I Mbs BPSK SL.O 10000
EFFECTIVE ISOTROPIC RADIATED POWER (EIRP) MEASURED AT 3 METER DISTANCE

{Substitution Mcthod)

ﬁ T M. Max.

| ™ | FUNDAMENT DATA RATE § R Fivid Strengoh ELRP PEAK POWER

Lo HANNEL | Al MODULATION Antennag {vel POWFER LINTT (mWy)

‘ aUrTerT J FREQU ENCY Coain At 3 m o 1 MHz 3w

i | o (Numeric) B iy (W)

[ 1 2412 T 285 QPSK 4.3 724 0.30 1000.0

! 0 [ 2437 | 2Mbs QPSK 33 78.0 1.74 1000.0

ﬁ I L2302 2Mbs QPSK 43 733 0.47 1000.0

! 1 | 242 [ IMbsbpsK 4.3 713 (.30 1000.0

6 T T [ TNEe bk 43 8.7 70 1060.0

\ I | 202 [TTMbsBPSK | 43 79.3 1.92 1000.0

Renparks: The TIRP power was observed 1o be lower than the RE autput power measured directly from the

antenna terminal because of the characteristics ol (he packaging, antemma and antenina mounting,

posiiion.

RF EXPOSURE DISTANCE LIMITS: = (PGATTS)

S=tmWoem LGS 2dBior 3.3
MNIMUM
| TRANSMITTER | FUNDAMENTAL DATA RATE / MESURED ALLOWARLE
i CHANNEL FREQUENCY MODULATION EIRP DISTANCE (r)
_‘ ovrprr {MHy) POWER (mWatts) FROM SKIN
| (Centi-Meter)
| 1 2412 2 Mb s QPSK G 00036 0.01
| 0 2427 2 Mbrs QPSK 0.00174 (.02
| I 2402 2 Mhbs QDPSK 0.00037 0.01
[ ! 2412 I Mbs BPSK (100020 0.01
B 0 2437 1 Mb's BPSK 0.00170 0.02
] I 2462 P by BPSK 0.00192 0.02

Smee the distance 1 is 100 small and the T output power is o low, no RIF exposure imit warning is required.

UltraTech Eagineering Lahs Ine. UltraTech's File #: [CO-001 FT'X
4181 Shudeview Cres., Unit 33, Mississauga, Ontario, Canada | 31, SR2 Tel. #: 905-369-2550 Fax. #: 905-569-2480

it % NVLAP 1i8a, acry Atting oy
o Austel SAstraling
dlesinte of Srendoeds aned Tevturofogy (MST}

Aoccedined by FTT L) e
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FCO PART IS5 SUBPART O - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 19

SSWIRELESS AN CARD. Model UX-136 (EX-2000) FOCC ID: AFJEX-2006

4.3

UltraTech Engincering Labs Ine,

RF Conducted Emissions at the Transmitter Antenna Terminal, FCC CFR 47, Para. 15.247(c)

PRODUCT NAME: S5 WIRELESS LAN CARD, Model No.: UX-136 (EX-2006)

FCC REQUIREMENTS:

[n any 100 KHz bandwidth outside the operating frequency band, the radio frequency power that 1s produced by
madulation products of the spreading sequenee, the information sequence and the carrier frequency shall be at
feast 20/ dB below that inany 100 Kilz bandwidth within the band that contams the highest level of the desired

power.

CLIMATE CONDITION:

Standard Temperature and Flunmdity: 23°C and 53%

POWER INPUT:

Using DC Power Tont a laptop computer.
g poyg I

TEST EQUIPMENT:

o Advantest Spectrum Analyzer, Model R32710 5/N: 15030203

METHOD OF MEASUREMENT:

A scan was made by using o spectrum analyzer wath the detector function set to PEAK mode.

Set RBW = 100 KHz VBW - 100 Kz
FCC CFR 47, Para. 2997 - Frequencey spectrum to be investigated

The spectrum was imvestigated from the Towest radio gencrated i the equipment up to at least the 10" harmonie
el the carrier frequency or o the highest frequeney practicable m the present state of the art of measuring
techmgues, whichever is lower, Particular attention should be paid to harmonics and subharmonics of the
carrier frequency. Radiation at the frequencies of multipher stages should be checked. The amplitude of
spurious emissions which are ettenuated more than 20 dI3 below the permissible value need not be reported.

FOC CFR 47, Para. 2.991 - Spurious Emissions at Antenna Terminal

[he radio frequency voltage or powers senerated within the equipment and appearing on a spurious [requency
shall be choeked at the equipment output ermtinals when property loaded with 2 sudable artificial antenna.
Curves or equivalent data shall show the maguitude of the harmonic and other spurious emission that can be
detected when the equipment is operated under the conditions specificd in 2.989 as appropriate, The magniude
of spurious emissions which are attenuated more than 20 dB below the pernussible value need not be specilied.

UltraTech's File #: 1CO-HTFTX

4181 Sludeview Cres. Unit 33, Mississaugia, Ontario, Cunada 131 5R2 Tel. & 905-5069-2550 Fax. #: 905-56%-2480

gohe TTT 1w Carpetent Hody s NVLAP s accesdination Baily
sListed by FCC iusa;, Industry Canada o Austel jaosiaia)

M rontareedd o TR L ngginic s TesT o porT dre fraccndaie to Notioned Jesntte of Standerds and Technolog (MST}




FOC PART 15, SUBPART ¢ - DIRECT SEQUENCE

Sp

READ SPECTRI

M TRANSMITTERS

Page 20)

(EX-2006

SSWIRELESS AN CARD, Model X136

TEST ARRANGEMENT

TRANSMITTIER

ANALYZE

TEST RESULTS: Conforms,

TEST PERSONNEL: Tri M. Luu, P.tng.

DATE:

Apr. 06 & 08, 1908

LltraFech Engincering Labs Ing.

SPECTRL M

)

R

FCCID: AFJEX-2000

UliraTeeh's File #: 1CO-001FTX

HT81 Stadeview Cres.. T nif 33, Mississavga. Ontarie, (an

ITT 0k Conerent vy NVLAP im0 40 oner
v FCC =

rarned B i, LeEneeRng G

Listed i

AN Test pesntts sUteport are troncecline fo

adu 13T 512

Haaliin Mgy

s4. Industry Canada tinila, Austel iausogliyg

Seetioned Saringe o Steaefeired

Tel. #: 905-569-2550) Fax. #: 905-369-2480

sund Techinatugy (MST/’



FCCPART 15 SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 21
SSWIRFLESS LAN CARD. Modol U130 (EX-2000) FCC ID: AFJTEN-2000
MEASUREMENT DATA

SPURIOUS & HARMONIC EMISSIONS
AT THE TRANSMITTER ANTENNA TERMINAL

TEST CONFIGURATION
*  The tansmitior vway siplod 10 the Specrm Anahize
*  The channed frequencies were oxtablishod on the evtrene cdges (hott upper and fower) aied midedle of the 2472
- HO2 Az bard at ivs fidl rared owipur posver Hhe entissions way tnvestigatod wp to the tenth harmonic of the
Jundaental eonnissions o eacl case. the peasured level of the carrier was recorded and compared 1o the teyel
af the cimissions as reguired in Pary 132470

Channel #1. Channel Frequeney: 2412 My Power Level in 100 KHz BW: 5.3 dBm
Full Rated Power: 76.0 mwW Limit = 5.3 dBm - 20 dB = -14.7 dBm
Modulation: DSSS. 2Vb/s Data Rate, QPSK
F RF
’ FREQUENCY LEVEL LiMIT MARGIN PASS/
| (MHz) {dBm) (dBm) {dB) FAIL
| 2412.0 f 5.3 - - -
280.0 | -54.7 -14.7 -40.0 PASS
| 23476 -52.3 -14.7 -37.6 PASS
25177 51.9 147 37.2 PASS
IT() other significant emissions were found in the frequency range tron 10 M2z o 25 Gllz, Refer to artached
i plots tor details
" Channel #6. Channel Frequencv: 2437 MHz Power Level in 100 Kz BW: 5.2 dBm
l Full Rated Power: 76.2 mwW Limit =52 dBm - 20 dB = -14.8 dBm
%ﬂu(lul;lliuu: DSSS, 23Mb/s Data Rate, QPSK ‘I
| RF ' ‘!
I FREQUENCY LEVEL LIvIT MARGIN PASS/
[ {MHz) {dBm} {dBm) (dB) FAIL
2437.0 5.2 - -~ -~
280.0 -h2.1 l -14.8 -37.3 I PASS 1
Noother significant cmissions were found in the frequencey range trom [0 Milz (o 35 GHz. Reler o atrachuil
( plots for dewdls
- Channel #11. Channel Frequeney: 2462 MHy l Power Level in 100 KHz BW: 4.5 dBm
| Full Rated Power: 81.0 myw Limit=4.5dBm - 20 dB =-15.5 dBm
i‘_M(ululution: DSSS. 2Mbis Data Rate, QPSK l
! RF |
l FREQUENCY LEVEL LINIT ' MARGIN PASS/
-L (MHz) (dBm) (dBm) [ (dBI FAIL
4 2462.0 4.5 - - -
‘I 280.0 -b7.2 -15.5 -41.7 PASS
N 2170.0 -49.0 -15.5 -33.5 PASS J
| 25181 i 51.8 | 15.5 } -36.3 PASS
i No other significant emissions were found i the trequency range from 16 MHz to 25 Gz, Refer 1o attached

| plots for details
| E——

UltraTeeh Engincering [ihs Ine, UltraTeel's File #: 100001 1T
4181 Sladeview Cres., [air 33, Mississauga, Ontario, Canada L5131 Tel #: O03-50640-255() Fax. #: 905-509-2480

Sovredied by ITT ex Cemgeetent uly s NVLAP SEUSAD ACerrdingon Hidy
1zetliLUiv ot e FCC 1. Industry Canada ICnlay, Austel ausoaling
PR e Tt d e R et s ettt a bl b A Bt of Standiords o Tochinology {NIST}




FOC PART 15, SUBPART € - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS

SS WIRELESS LAN CARD. Model UX-130 (EX-2(H10)

ECC 1D: AFIEN-2006

Channel #1, Channel Frequeney: 2412 MHz
Full Rated Power: 76.0 m¥W
Alodulation: DSSS, 13 b/s Data Rate, BPSK

Power Level in 100 KHz BW: 5.5 dBm
Limit = 5.5dBm - 20 dB =-14.5 dBm

RF

FREQUENCY LEVEL LIMIT MARGIN PASS/
(MHz) (dBm) {dBm} (dB} FAIL
2412.0 5.5 - - -
280.0 -54.0 -14.5 -38.5 PASS
2348.9 -51.4 -14.5 -36.9 PASS
2477.0 -52.3 -14.5 -37.8 PASS
2519.0 -50.2 -14.5 -35.7 PASS

No other significant emissions were

pluts tor details

found in the frequency range [rom 16 M1z to 25 Gz, Refer to attached

Channel #6, Channel Frequeney: 2437 MHz
Full Rated Power: 76.2 m\Y
Modulation: DSSS. 13b/s Data Rate, bPSK

Power Level in 100 KEHz BW: 6.2 dBm
Limit = 6.2 dBm - 20 dB =-13.8 dBm

RF

FREQUENCY LEVEL LIMIT MARGIN PASS/
(MHz) {dBm) {dBm) {dB) FAIL
2437.0 6.2 - = -

280.0 51.7 13.8 -37.9 PASS

2149.0 53.8 13.8 -40.0 PASS

2518.1 -51.9 13.8 381 PASS

o other signitfleant entissions were

plots for details

found in the freguencey range from 10 Mz 1o 25 GHa. Reter to attached

[ Channel #11. Channel Frequencey: 2462 MHz
Full Rated Power: 81.0 mW

Power Level in 100 KHz BVW: 5.5 dBm
Limit = 5.5 dBm - 20 dB =-14.5 dBm

Modulation: DSSS. 13Mb/s Data Rate, bPSK
RF

FREQUENCY LEVEL LIMIT MARGIN PASS/
(MHz) (dBm} (dBm) (dB) FAIL
2462.0 5.5 - -- -
280.0 -53.4 -14.5 -38.9 PASS
2170.0 -49.0 -14.5 -34.5 PASS
2517.3 -50.6 -14.5 -36.1 PASS

7 10 25 Gllz. Refuer lo arttached

N other stenificant emissions were found in the frequency range from 10 Mii

plots for details

Ultra Teck Engineering Labs Inc.

UltraTech's File #: 1CO-001FTN
Fax. #: 905-569-243(

TIRT Sladosion Cros. Lnit 33, Sississauga, Ontario, Canada L31SR2

Accredoed b ITL R o
b Lwsed by FCC wUsa;, Industry Canada il
s

o anlts cantained

aapetent Body e NVELAP (USA) Acaedinanza: Bedy

croegpiieerivig e sl

repaort e troe eirhile to Nehonal fas

Tel #: 005-509-2550

oo Austel jacsienlig

fitvite of Standoeds and Technotogy [NIST)
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FCC PART 15, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS

Page 23

5SS WIRELESS LAN CARD. Model UN-136 (EX=20006)

FCUID: AFIEX-2006

4.4 Transmitter Radiated Emissions @ 3 Meters, FCC CFR 47, Para. 15. 247(c), 15.208 & 15.205

PRODUCT NAME:

FCC REQUIREMENTS:

S5 WIRELESS LAN CARD. Model No.: UN-136 (£X-2006)

Tnany 100 KHz bundwidth outside the operating trequency band. the radio frequency power that is produced by
modulation products of the spreading sequence, the information sequence and the carrier frequency shall be
cither at least 20 dB below that inany 100 K12 bandwidth swithim the band that contains the highest level of the
desired power or shall not exeeed the vencral levels specified in e 15.209(a), which lesser altenuation.

All other emissions inside restricted bands spectficd in e 15.205(a) shall not exceed the general radiated

emission lHmits speciticd m @ 15.209(u)

Remarks:

= Apphies to harmoniesspurious eoussions that fall in the restricted bands listed in Section 15.205. The

maximum permitted average field strength is Hsted in Seetion 15,209,

*  u FCCCOFRA7. Para. 15.237(¢) - The emission limsts as specitied above are based on measurement
mstrument erployving an average detector. The provisions m . 15.35 for limiting peak emissions apply.

FCC CER A7, Part 15. Subpart C. Para. 15.205(a) - Restricted Frequency Bands

| MHz MHz MHz GHz
0.090 - (L110 162.0125 - 106717 221022390 93-03
0.49 - 0.51 L67.72 - 1732 2443.5 - 2500 10.6-12.7
21735221003 240 - 285 2655 - 2900 13.25-13.4
8.302 - 8206 322-3334 3260 - 3267 14.47-14.5
1336 - 1241 3999 .10 323253339 1435 - 162
25.5-25.467 o0 - 614 3345.8 - 3358 17.7-21.4
37.5 03825 960 - [ 240 3600 - 4400 22.01-23.12
73754 1300 - 1427 4500 - 3250 23.6-24.0
10§ - 121,94 1435 - 16265 S350 - 5460 31.2-318
123 - 138 1660 - 1710 7250 - 7730 36,43 - 36.5
149.9 - 130.03 1718.8 - 17222 8025 - 8500 Above 38.6
156.7-156.9 2204 - 2200 9001 - 9200

l

UltraTech Enginceering Labs Tne.

UltraTeeh’s File #: 1CO-001FTX

4181 Sladeview Cres., Unit 33, Mississauga, Ontario, Canada 151, SR2
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55 WIRELESS EAN CARD. Model UN-136 {EX-2000)

FCCID: AFJEX-2000

FCC CFR 47, Part 15, Subpart C, Para. 15.209(a)
-- Field Strength Limits within Restricted Frequeney Bands -

[ FREQUENCY
: (MHz)

FIELD STRENGTH LIAITS
(microvolts/m}

DISTANCE
(Meters)

0.009 - 0.490
0490 - 1.705
1.705 - 30.0
30~ 88

88 - 210

216 -960

Il Abuve 96U

0 FAKHZ

[ N N
=

e lad

CLIMATE CONDITION:

Standard Temperature and Humidity: 23°C and 53%,

POWER INPUT:

Using DC Power from a laptop computer.

TEST EQUIPMENT:

e Spectrum Analyzer, Advantest. Model R32710 8N 13030203, 100 Hz to 32 Gy

¢ Spectrum Analyzer, Advaatest, Model 3261A0 SN 91720051, Input +25dBm max., 9K1z-2.6Gli..

Ohms, built-in Quasi-Peak Detector,

*  RF Presclector, Advantest Model R35510 8N 92970002, 9K Hz-1GHz, 50 Ohms input/output, input =2

dBm max. 30 Jd8 gam,

£
=

N

¢ Microwave Amplifier, HP, Model 830174 Frequeney Range 1to 26.5 Gliz, 34-28 dBdB gain nominal.
¢ Active Loop Antenna. bmco. Model 6307, SN 89006-1167. Frequeney Range 1 Kllv - 30 MHyz, @ 30

Ohmis

e Log Periodic/Bow-Tie Antenna, Emco, Model 3143, SN 1029, 20 - 1000 MIlx, @i 50 ohms.
e Log Pertodic Antenna, A H. Systems. Model SAS-200/518 SN 243, Frequeney Range: 1 - 18 Glv, (@ 50

Ohms,

¢  Horn Antenna. Fmco, Model 3160-09, 18-20.5GHz2

METHOD OF MEASUREMENTS:

Reter to ANST 63.4-1992, Para. 8 for detnled radiated emissions measurernent procedures.

Applies o harmonics spurious that fall in the restricted hands hsted in Section 15205, the maximum permitted
average field strength 1s histed in Section 13209 A Pre-Amp and lughpass filter are used for this measurement.

For measurement below T GHz, set RBW — 100 Kz, VW = 100 Kllz, SWEEP=AUTO.

For measurement above 1 GHz, set RBW 1 Mz, VEBW

SWEEP-AUTO,

I Mz (Peak)y & VBW = 10 Hz {Average),

[f the emission 1s pulsed. modified the umit tor continucus aperation, then use the settings above for
mueasurements. then correct the reading by subtracting the peak-average correction fuactor derived from the

appropriate duty evele calculabon, See Section 13.35(hy and {¢).

L ltratech Envineering Labs Tne.

UltraTech's File #: 1CO-001LFTX

181 Sladeview Cres., Unit 33, Mississanga, Ontario. Canada T5T, SR2
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55 WIRFLESS AN CARD. Model UX-136 (EX-2006) FCC ID: AFSEX-2000

FOCC CFR 47, Para, 2,997 - Frequeney speetrum to be investigated

The spectrum was myvestigated [tom the lowest radio generated in the equipment up to at least the 10™ hurmonic

of the carnier frequency or to the highest trequency practicable i the present state of the art of measuring
techniques, whichever is lower. Particular attention should he paid to harmonics and subharmonics of the

carrier frequency. Radiation at the frequencics of multiplicr stages should be cheeked. The amplitude of

spuarious emissions which are atenuated more than 20 d13 below the permissible value need not be reported.

FOC CFR 47, Para. 2,993 - Field Strength Spurious Emissions

{a) Measurements was made to detect spurtous emissions radiated directly from the cubinet, control
cueuits, power leads, or miermediate circuit elements under normal conditions of installation and

operation. Curves or cquivalent data were supplied showing the magnitude of cach harmonic and other

spurions emission. For this test smgle sideband, mdependent sideband. and controlled carrier
transnutiers shall be modulated under the comditions specified in paragraph 2.989(¢) as appropriate.
For equipment operating on frequencies below FGHz an Opea Field Test 1s normally required. with
the measuring instrument antenina located in the far fleld atall west frequencics. [nevent it is cither

impractical or impossible o make open field measurements (e.e. a broadeast ransmitter installed in a

butlding) measurement will be accepted of the equipment as installed. Such measurements must be

accompunted by a description of the site where the measnrenients were made showing the location of

any possible source ol refTections which might distort the field strength measurements. Information
submitted shatl nelude the relative radiated power of cach spurtous emission with the reterence to the
rated power output of the transmutter, assuming all emissions are radiated from halt-wave dipole

antennas,

(b} Measurements specified i paragraph (a) ol this section shall be made tor the following equipment:

() Those o wlineh the spurnous cmission are required o be 50 dB or more below the mean power

ol the transmitier.

TEST RESULTS: Conforns.

TEST PERSONNEL: Tri M. Luu. P g,

DATE: Apr. 07 & 00, 1998

UltraTech Envineering Lubs Tne.

(2} Al equipment operating e frequencies higher than 23 Mz
{3) Adlequipment where the antenna 1s an integral part of, and atached diceetly to the transinitier,
{4) Other types of equipmient as required. when deemed necessary by the Commuission.

Ultra'leeh™s File #: 1CO-001FTX

H1E1 Sladeview Cres., Unit 330 Mississauga, Ontario, Canada I3], SR2 Tel #: 905-5069-235()

. Aceredned by ITD (USE Conpaerens Body a0 NVLAP (08A; Acepedsanion Sudy
i. Industry Canada icoiely, Austel idcamlag
priceriog fest peport ere traceabie fo Natiuied stiute of Stancerds and Tochmology (NIST)

- Aot ro-sidts cuiteenesd v s e

Fax. #: 905-509-2480
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S5 WIRELESS AN CARD, Model UX-130 (EX-20006) FCCID: AFIEX-20006

MEASUREMENT DATA

RADIATED EMISSIONS MEASUREMENTS @@ 3 METERS

TLST CONFIGURATION

o Tl deavest middle and highest channels swere etablished o its full vated ontpur povwer. The emissions were
investigared from the lowest froquency generated by the tramsmitier up o the 10y harmonic of the fundamenral
corssions i cacl cavesihe measured fevel of e carrier was recorded and compared 1o the lovel of the
coissions as required i Pariy 13 247(cp or 13 2000a) whichever swas applicable,

*  Formcaswring radiated cmissions at frequencies below |Gz, the Spectrum Analvzer was ser as 100 Ki-
REBI VBN 2 REIW, SIWELP TINE AUTO. PEAN DETECTOR.

s Lormeaswring radiaied emissions ai freguencios above 1 GHz, the Spectrum Analvzer was vet as T MHz RBIV,
PN TBI SWEEP TIME AUTO for PEAK measurements and { Az RBW, [0 H= VRIY, SWEEDP TIAE-
AT Jor AVERAGE measuroments

o Thefulloving measirements were the worst cases when the radiaiing wnteiie was placed in both harizontat
aid vortical polarizaron.

o The wltovwing AVERAGL v levels were obtained from either Peak or Average readings added by the duny
cvele correciion fucror DUTY CYCLE FACTOR = N/ A feominions}

Channel #1, Channel Frequency: 2312 MHz Power Levelin 1 MHz BW: 72,4 dBuV/m
Full Rated Power: 76.0 mW Limit = 72.4 dBuV/m - 20 dB =524 dBuV/m
Modulation: DSSS, 23b/s Data Rate, QPSK or 34 dBuV/m whichever is higher
FREQUENCY | PEAK LEVEL] AVG LEVEL PLANE ] 15200 15.247 MARGIN PASS/
(My) (dBuV/m) {dBuy/m) (H/Y) (dBuyinpy (U BV (d13) FALL
280.00 24.5 12.5 v C46.0 52.4 -33. PASS
280.00 279 15.9 H ‘ 46.0 524 -30.1 - PASS
56,060 20.3 8.3 V ; 40.0 524 -4 PASS
360,00 237 1.7 il AN 324 6.4 PASS
2132.00 490 46.0 W 540 340 -7.4 PASS
213200 463 4106 I 540 - 540 -12.4 PASS
2412.00 724 - v - D Note (i) |
2412.00 64.9 -- H | -- - -- Note (1)
4264.00 473 38.3 v 54.0 54.0 -15.7 PASS
4204.00 42.4 331 H 54.0 4.0 -20.9 . PASS
4824.00 32.9 48.4 v 54.0 34.0 -5.6 PASS
4824.00 49.7 423 H 5340 54.0 -11.7 PASS
639600 529 520 v 54.0 340 -2.0 PASS
(390,00 473 43.0 H 340 40 9.0 PASS
T230.00 4.0 437 v 540 S4HG -10.3 PASS
F2RO.G0 515 43.0 I 4.0 | 530 -11.0 PASS
No other significant enissions were found in the frequency range from 10 MHz to 25 GHz, Refer (o attached
plots for details

v Emdssion within the restricted band specifivd in o 15.205¢a) |

Note (1) The freld suength fevel of the carrier was observed to be lower than that expected by ealculation
becuuse ol the effect of the packagine and tvpe of antenna used.
Note (2): The Laptop PC was placed in two possible positions: scited in a normal position as it 1s intended 1o be

used and seated on as Left side of s case for maximizing the emissions from the transmitter. Iy
additzon tests were repeated with the peripheral devices such as parallel printer and serial modem on
the bk und off the tible. The maximum signal level is recorded as shown in the above table.

Litra leeh Pagineering Lubs Ine. UltraTech’s File #: 1CO-001 FTX
4181 Sladesiew Cres., Unit 33, Mississanga. Ontario, Canada 151, SR2 Tel #: D05-369-255( Fuax, #: H05-509-2480
. Aoviethres by ITT a5 canperent o e NVLAP 18250 Accetinton Tt

Lsted e FCC s Industry Canada (Canoe, Austel iausinbay
! ins Tty i Lot r et e Tren e bl o Yatieeed fosiinde o Stosidonds aned Techmotoq [NIST}

TRt od i
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oo WIRELESS LAN CARD. Model UN-136 (EX-20006}

FOC ID: AFJEX-2000

[Channel 6. Channel Fregqueney: 2437 Ml Power Level in 1 Mz BYW: 78.9 dBuV/m
Full Rated Power: 76.2 m¥ Limit = 78.9 dBuV/m - 20 dB = 58.9 dBuV/m
Vodulation: DSSS, 2Mb/s Data Rate. QPSK

RF ! RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAK LEVEL AVG LEVEL PLANE 15.209 15.247 ALARGIN PASS/
(MY (dBuN:m) (dBuv/m) (ELY) (dBuN i dBuy fmy (B} FAIL.
230.00 245 12.5 v 46.0 58.9 -33.5 PASS
280.00 279 15.9 H : 46.0 58.9 -30.1 PASS
560,00 20.2 8.3 Voo 460 389 506 PASS
300,00 237 117 I ! 400 538.9 -47.2 PASS
2157.00 453 447 H _ S4.0) 38.9 -14.2 PASS
u 205700 1 0.0 _—E_E:i 1 H | 400 58.0 o 105 PASS ]
CT23AT 00 7859 - v - - - Note {1)
243700 70.3 - 11 -- -- -- Note (1)
4314.00 46.6 36.5 V 54.0 539 -17.5 PASS
4314.00 46.1 3.6 H 54.0 589 -18.4 PASS
4874.0 57.C 532 V 54.0 58.9 -0.8 PASS
4874.0 54.0 514 il 54.0 58.9 -2.6 PASS
047 1,00 544 537 v 544 389 -5.2 PASS
6471.00 48.3 30.3 H 34,0 589 -12.0 PASS
7312.00 58.8 334 V 54.0 58.9 -0.6 PASS
7312.00 36.9 513 H 54.6 58.9 -2.7 PASS
N0 ollier signiticant enissions were found in the lrequency range from 10 MEz to 25 (Gilz, Refer w attached
t plots for deruals

U mission within e resteicted band specified in @ 135.205(a)

B - —
Note (1) The ficld strengli level of the carrier was ohserved o be fower than that expected by caleulation
because of the effect of the packaging and type of antenna used.
Note (2 Me Laptop PC was placed m e possible pusitions; seated i normal position as it is intended 1o be

Ultra Tech Fugineering Labs Tne.

waed und seated enit's leltsic
addition tests were repeated with the peripheral d
1he table und of 7 the table, The maxunuin s

le of its case lor maximizing the emissions from the transmitter. In
evices such as parallel printer and serial maocdem on
ignal level 1s recorded as shown in the above table.

Ultea Tech’s Fike #: TCO-001FTX

1187 Sladesiew Cres.. Unit 33, Mississauga, Ontario, Canad
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SS WIRELESS AN CARD. Muodel UX-130 (EX-2000)

FCCID: AFIEX-2000

Note (1)

Note (2):

Channel #11, Channel Frequency: 2462 MHz Power Eevel in 1 MHz BW: 793 dBuV/m
Full Rated Power: 81.0 M Limit =793 dBuV/m - 20 dB =5%.3 dBuV/m
Modulation: DSSS, 23b/s Data Rate, QPSK
FREQUENCYIPEAK LEVEL | AV LEVEL PPLANE 15.209 15,247 MARGIN Panss
(MH (UBuYm) (dBuy/mn (HA) (UBuY /)y (dBuY /) {dB) FAlLl
280.00 24.5 12.3 v 46.0 59.3 -33.5 PASS
2806.00 27.9 159 H 46.0 59.3 -30.1 PASS
360,00 20.3 5.3 v 40.0 59.3 510 PASS
300.00 237 11.7 Il +40.0 593 -47.6 PASS
2182.00 16.4 42.9 WV 54.0 9.3 -16.4 PASS
2182.00 46.G 42.0 i 54.0 593 -16.3 PASS
| 2462.00 725 - O = - - Note (1)
2462.00 79.3 - V - -- Note (1)
4364.00 46.7 355 vV 54.0 " -18.5 PASS
4364.00 45.7 34.8 H 54.0 59.3 -19.2 PASS
4924.00 55.1 525 v 54.0 59.3 -1.5 PASS
4924.00 532 40.9 H 54.0 59.3 -7.1 PASS
6540.00 338 329 v 4.0 593 -6.4 PASS
6540.00 527 51.9 I S4.0 593 -7.4 PASS
7386.00 533 44.7 A% 4.6 393 93 PASS
7386.00 327 43.3 H 54.6 593 -10.7 PASS
No other significant emissions were found 1 the frequencey range from 10 MHz 1o 25 GHz, Refer (o attached
! oplots for detals
Jl !;'I:tl'_\.ﬁtr'jyg witlin the resericted _[m_r_r_u_'_._\_]_J_(_':_:.g'ﬁmi in 1 5.2()5{_{1_}7 .

The ficld strength level of the carrier was observed Lo be fower than that expected by caleulation

hecause of the effect of the packazing and type of antenna used.

The Laptep PC was plaged in two possible positions: seated ina normal position as it is intended 1o be

wsed and seated on 175 leftside of s case for masamizing the emissions from the transmitter. n

addition tests were repeated with the peripheral devices such as paralle] printer and serial modem on
the table and off the table. The maximum signal level is recorded as shown in the above table,

UltraTech Engincering Labs Lne,

UltraTech’s File #; ICO-0001FTX

I8 Sladeview Creve, Poit 33, Mississanga, Ontario, Canada 1AL SR2
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FOCC PARYT 15, SUBPART € - DIRECT SEQUENCE S

PREAD SPECTRUNM TRAN SMITTERS

TOWIRELESS LAN CARD, Model UX-130 (EX-2000)

1CC ID: AFJEX-2000

—

Channel #1. Channel Frequency: 2412 Milz Power Levelin 1 MHz BW: 713 dBuV/m
© Full Rated Power: 76.0 mW Limit = 71.3 dBm - 20 dB = 51.3 dBuV/m or 54
| Vodulation: DSSS, 13 b/s Data Rate. BPSK dBuV/m whichever is higher.

FREQUENCY [ PEAK LEVEL| AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHZ) (JBuY/m) ‘ {(dBuy/m) (HY) ) (ABaY ) (L Buv/in) ) {(dB3) FAIL
280.00 24.5 12.5 v 46.0 51.3 l -33.5 PASS
280.00 27.9 159 H 40.0 51.3 ‘ -30.1 PASS
360,00 203 5.3 AY 40.10 . 13 ! -3.3 PASS

" 560.00 237 11.7 I 40.0 ‘ 513 | -5.3 PASS
2132.00 485 | 458 v 344 I 30 \ -8.2 PASS

Cpaw | ass | oes o fose w0 g S e
2412.00 674 -- H ; - - Note (1) PASS |

i2412.00 713 - v \ - - Note (1) PASS |
Seano | 368 | 3mE | vV TTsAe | 540 -16.2 PASS
4264.00 42.1 32.7 H 34.0 54.0 -21.3 PASS
4824.060 52.8 48.5 vV 34.0 54.0 -5.5 PASS

l 4824.00 49.5 42.1 18 54.0 54.0 -11.9 PASS -

‘ 639600 330 a2.1 \ 5440 340 -1.9 PASS

‘ 639600 47.0 447 1 340 54.0 0.3 PASS

‘ 723600 341 540 54.0 -101 PASS

bo236.00 2.0 4.0 -10.6 PASS

[ No other siguificanl emissions wer found in the frequency range {rom 10 Miz 1o 25 Gz Refer to attached

plots for detatls

| T Emission within the resiricied band specified in ia 15.205(0)

Note (1) The tield strength level ol the varrier was observed 1o be lower than that expected by caleulauon

Secause of the eftfect of the packaging and type of antenna used.

a normal position as it is intended o be
the transmister. In

Note (2F The Laptop PC was placed in o sossible positions: seated
; 1

wsed and scated on 1Us left side ol it case for maxinizing the enussions [rom

deviees such as parallel printer and serial modem on

addition tests were repeated with the peripheral
Llevel is recorded as shown in the above table.

the table and oft the table, The maximum signu

CliraTech™s File #: 1€°0-001 FIx

UltraTech Fnvineering Labs Toc
V(05-309-2550 Fax. #: 905-509-2480

TIRL Shatosiew Cres. Unit 33, Mississauga, Ontario. Canadu L31,3R2
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SS WIRELESS LAN CARDL Model UX-136 (EX-2000)

FCC ID: AFJLEX-20006

Channel #6, Channel Frequenev: 2437 MHz Power Levelin 1 MHz BW: 78.7 dBuV/m
Full Rated Power: 76.2 Mw Limit = 78,7 dBuV/m - 20 dB = 58.7 dBuV/m
Moduiation: DSSS, 18 h/s Data Rate. BPSK
FREQUENCY [ PEAK LEVEL T AVGTEVEL PLANE 15,209 15.247 MARGIN PASS/
(M) (dBuYim) {(dBuymy IR (Bt /m) (s /i) (15 FAIL
280.00 24.5 12.5 V 46.0 387 -335 PASS
280.00 279 15.9 H 46.0 587 -30.1 PASS
SO0.00 20.3 8.3 v 46.0 8.7 -50.4 PASS
360,00 237 tr7 H 0.0 387 -47.0 PASS
213700 482 4.5 1 540 a7 -14.2 PASS
2157.G0 36.0 423 H 54.0 387 -10.4 PASS
| 2437.00 747 - v - — - Note (1)
L2437.00 76.3 - H - - -- Note (1}
4314.00 46.5 30.4 v 54.0 38.7 -17.6 PASS
4314.00 46.2 357 H 34.0 58.7 -18.3 PASS
4874.0 56.3 336 \'% 54.0 58.7 -0.4 PASS
4874.0 53.8 51.1 H 54.0 587 -2.9 PASS
0471.00 543 529 v 540 8.7 =58 PASS
647 1.00 480 46.2 H 540 587 -12.5 PASS
7312.00 58.6 53.2 V 54.0 387 -0.8 PASS
7312.00 50.7 51.0 H 54.0 58.7 -3.0 PASS
Ne other siznificant enmissions were found m the (requeney range from 10 MUz te 25 Glz, Refer o attached
plots for details

C Ewmission within the restricted band specificd in ta 13.205(a) ]
Note (1) The field strength level of the carier was observed to be lower than that expected by caleulation
becatse ol the elfect of the packaging and type of antenna used.
Note (2): The Laptop PC was pluced in twa possible positions; seated in a normal position as it is intended 1o be
used and scated on 1t7s Teftside of 1ts case for maxinlizing the emissions from the transmitter. 1n

addiiion tests were repeated with the peripheral devices such as parallel printer and serial modem on
the table and oft the tble. The maximum signal level is recorded as shown in the ahove (able.

UtraTech Fagineering Lubs Inc.

LitraTecl's File #: 1CO-0MFTX

4181 Sladeview Cres,, Unit 33, Mississauga, Ontario, Canada 151 3R2
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TS WIRFLESS LAN CARD. Model UN-130 (EN-2000)

FCC ID: AFJEX-2006

TChannel #11, Channel Frequeney: 2462 MHz Power Level in 1 MHz BW: 73.3 dBuV/m T
Full Rated Power: 81.0 Mw Limit = dBuV/m - 20 dB = 53.3 dBu¥/m or 54
Modulation: DSSS. 1Mhb/s Data Rate, BPSK dBuV/m whichever is higher
FREQUENCUY [ PEAK TEVEL| AVGLEVEL PEANE 15.209 15.247 MARGIN PASS/

(MHz) (UBuV/m} (dBuyim) (1) (dBuN /) (dBuy/m) i) FAIL
280.00 245 12,5 vV 46.0 333 -33.5 PASS -
230.00 27.9 159 46.0 53.3 -30.1 PASS
30400 203 8.3 \ 40.0 533 5.0 PASS
6000 237 117 H 400 333 -41.0 PASS
2182.00 453 417 v 340 54.0 -12.3 PASS

1_212(}& 401 41.2 - H o 4.0 4.0 B -12.5 PASS

I 246200 733 -- \ - -- - Note (1)

. 24062.00 67.9 I - -- -- Note (1)

4364.00 40.0 34.7 V 540 54.0 -19.3 PASS
4264.00 44.8 344 54.0 34.0 -19.9 PASS
4924.00 530 50.2 vV 54.0 34.0 -3.8 PASS
4924 00 32.1 459 H 34.0 54.0 -8.1 PASS
634600 524 1.2 v 340 54.0 -8 PASS
(540,00 L6 501 H 34.0 4.0 -39 PASS
7386.00 52.9 44.6 V 4.0 54.0 -9.4 PASS
7286.00 52.0 43.0 H 54.0 54.0 -11.0 PASS
No other significant emissions Were Found 1n the frequency range from 10 Mz 10 25 Gitlz. Reler to attached
. plots for details

g

Note (1)

Note (2

wsed and seated
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FOC PART 15, SUBPART O - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 32

SSWIRELESS LAN CARD, Model UX-136 (EX-2000) FCC 1D AFJEX-2000

4.5

UltraTeeh Engincering Labs Inc.

Transmitted Power Density of a Direct Sequence Spread Spectrum System, FCC CFR 47, Para.
15.247(d)

PRODUCT NAME: S5 WIRELESS LAN CARD. Model No.: UX-1306 (EX-2006)

FCC REQUIREMENTS:

For a direct sequence system, the ransmitted power density average over any 1 second interval shall not he
erveater than 8 dBmm any 3 Kz bandwidth within this band.

CLIMATE COMNDITION:

Standard Temperature and Huomidity: 2370 and 5394
POMWERINPUT:
Using DC Power frony a laptop computer.

TESTEQUIPMENT:

o Advantest spectrun Analyzer, Model RA271H SN 15050203
s Bird 20 dB Atenuator, 30 Ohm IN'OUT

METIHOD OF MEASUREMENT:

A scan was made by using a spectrum analvzer with the detector function set to NORMAL mode.

Locate and zoon i on envission peak(s) within the passband. Set RBW 3 KHz, VBW = RBW, Sweep —
SPAN2 KHe. For example. a span of 1.5 Mz, the sweep should be 1,6x10%3.0x10°= 500 scconds. The

mueasured peak level must be no greater than -8 dBm.

s Tordevices with spectrum line spacing greater than 3 Kz no change is required.

s lordevices with spectrum line spacimy equal to or less than 2 Kz, the resohution bandwidth must be
reduced below 3 KHz untl the mdividual lines in the spectrum are resolved. The measurement data must
then be normalized to 3 KHy by summing the power ol ull the individual speetral lines within 3 KHz band
{in linear power units) to determine complance.

e [fthe spectrum line spacing cannot be resolved on the avatlable spectrum analyzer, the noise density
function on most moedern comventional spectrum analyzer will directly measure the neise power density
nomialized to 1 Hy aoise power bandwididn, Add 30 dB for correction to 3 Kllz.

e Should all the above fail or any controversy develop reaarding accuracy of measurement, the Laboratory
will use HP 802404 Vector Signal Anabvrer tor final measurement unless a clear showing can be made for

a turther alternate.

VitraTech's File #: TCO-00TFTX

181 Sladeview Cres., Unit 33, Mississauga, Ontario. Canada 151 5R2 Tul. #: 905-569-2550 Fax. #: 905-509-2480

Acciedites by ITT i) conoetens Ml & NVLAP (0840 Ao nedinanian Theiy

s, Austel sausodig

siibasied by FCC o vsar, Industry Canada
i P o Natnned ittt of Stondends aned Technotoryy (NEST)
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FOC PART 15, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS

Page 33

SS WIRELESS LAN CARD. Model UN-136 (EX-2006)

TEST ARRANGEMENT

SPECTRUM
ANALYZER

TRANSMITTER

TEST RESULTS: Conforms.

TEST PERSONNEL: ‘I'ti M. Luu, .Eng.

DATE: Apr. 06 & 08. 1998

MEASUREMENT DATA:

FCC

ID: AFJEN-2000

TEST CONFIGURATION

The transmitter was coupled o ihe Specrrnm Anabezer

The channel frequencies were established on the extreme edges (both upper and lenwer) and middie of the 2412
L2462 MMz hand at fs full rared outpur power. The entissions was investigated up 1o the tendh harmonic of the
Sundaniental enmissions i cach case. the measured fevel of the carrier was recorded aid compared to the level

of the emissions as reguired i Part 3. 2470d)

r

1; CHANNEL RIF POWER
t O CHANNEL FREQUENCY DATA RATE LEVEL EIMIT MARGIN COMMENTS
NUMBER {(MHz) MODULATION IN 3 KHz BW (dBm) (dB) (PASS/FAIL)
(I Bm)
| 2412 203 bs QPSK -850 ¥.0 -16.1 PASS
0 2437 2 Mbis QPSK -7 3.0 -15.5 PASS
11 2462 2 Mb's QPSK -%.0 8.0 -16.0 PASS
1 412 2 M bS5 QPSK -84 8.0 164 PASS
O 2437 20 bs QPSK -06.5 8.0 -14.3 PASS
11 2402 2 Mbs QPSK -7.0 N0 -15.6 PASS

UltraTech Envineering Labs Ingc.

UltraTech’s File #: [CO-001FTN

$181 Stadesiew € res.., Unit 33, Mississauga, Ontario, Canada 1510 5R2

Heshon oy

cetied by TTT LR Coneperent Hodv v NVLAP jusa; Ao

Tl #: 95-369-2550

f vovdasted by FCC s, Industry Canada Cisadi, Austel auaalig
. A it contuiied it enginecring test foport an acesile o Natised fiatiieie of Standards cnd Teclsotogn (NIST)

Fax. #: 905-569-2480
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FOU PART 5, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 34
SS WIRELESS LAN CARD., Model UX-136 (FEX-2006) FOCID: ARJEX-2000
4.6 Processing Gain of A Direct Sequence Spread Spectrum, FCC CFR 47, Para. 15.247{e)

PRODUCT NAME: SS WIRELESS LAN CARD. Model Noo: UX-136 (EX-20006)

FCC REQUIREMENTS:

The processing gam of a direct sequence systen shall be at least 10 dB. The processing gain shall be
determined trom the ratic in dB of the signal-to-neise ratio with the system spreading code turned off to the
sienal-to-noise ratio with the system spreading code turned on, as measured at the demodulated output of the

receiver.

CLIMATE CONDITION:

Standard Temperature and Humadity: 227°C and 53%
POWER INPUT:
Usmg DO Power front a laptop computer.

TEST FQUIPMENT:

o Advantest Spectrum Analveer, Model R3271, 5/N: 15050203

o 3dB &40 dB Atcnuators, 30 Olm INOUT

o [Fluke RT Signal Generator, Model 000 1AL Freg. range: 10 Kilz - 10530 M1z

e HDP $900 Rl Peak Power Meter: Measuring Prequency Range: 100 MHz - 18 GHe.
o Bt Fireherd 4000 Conumunication Analyzer

METHOD OF MEASUREMENT:- Jamming Margin Method

e processing zain may be measured using the CW jamming margi method. Figure 1 shows the test
configuration. The test consists of steppmg a signal generator in 50 KHZ increments across the passband of the
swsten. At each point. the generator level required to produce the recommended Bit Error Rate (BER) is
recorded. This level is janmier level, The owtput power of the transmitting umit is measured at the same point.
The Jamumer to Signal (15 ratio is then caleulated. Discard the worst 20% of the IS data points. The lowesl

retaining IS rutio s used when caleulating the Process Grain,

The signal to noise ratio for an ideal differentally coherent detetion of a differentially encoded DPSK recever
can be derrved from the Bt Frror Probability (Ph) versus Signal-to-Noise ratio. See attached plot for detailed

information.
Fur measurement of the (S°N) we use the Ph ot 1L.OX10 " minimum.
Ref': Viterbi, AL Principles of Colierent Communications (New York: McGraw-TTT 1960}, e, 207

Lhying equation (1) shown above, calenlwe the signal o noise ratio required for your chosen BER. This value
and the measured TS ratio are used i the Tollowing equation to caleulate the Process Gain {Gp) of the system.

Gp = (5/N)o+Mj+lsyvs

Where:

Ultra'T'ech Engincering Labs hse. Ultralecl’s File #: 1CO-001FEX
181 Shadevies Cres., Unit 33 Mississauga, Ontario, Canada 1510 5R2 Iel. #: 905-569-2550 Fix. #: 405-509-2480

coerhreed o ITT v e tah 0 NVLAP oS a0 e Tody
wolawmiby FCC o Industry Canada
e Frona eritte wf Stadords and Tochriolongy (MST)

B SR e spticr by et Pepaes e e endafe v e




FOO PART 15, SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 35

oS WIRELESS LAN CARD. Model UX-130 (EX-2000) FCCID: AFTEN-2000
(5 N Theoretical sional (o noise sio required o mamtam the normal operation just

petore e BER appears. nreal measurements the maxinum error of 0.00T 18
Alowed inan ideal svstem using their modulation scheme with all codes
rarned of7 (e no spreading or processing gain).

My \aximum jamimer to Signat Ratio that recorded at the detected BER,
Lsys: Systent losses such as non-ideal synchronization, tracking cireuitry, non-optimal bascband

recetver filering and cte.. These losses can be inexeess of 2 dB for each transmuitler and
receiver pair, Far the purpose of this processing gain caleulation we assume a Lsys alits
nunimum vatue of 3 di.

Rel Dixon. R, Spread Specirum sSystems. (New York: Wiley, F984), Chapter 1.

TEST RESULTS: Canforms.

TEST PERSONNEL: Tri M, Luu, P.Eng.
DATE: Apr. 16, 1VYS

MEASUREMENT DATA:

Theoretical Process Gain=__11 Mchips/symbol =11 numeric or 10,4 dB
(2Mhbis)/(2bits/symbol)

[ traTech Enginecring Eabs Ine. UltraTech™s File #: 1CO-0011FX
TI81 Shidevies Cres. Unit 33, Mississaugi, Ontario. Canada 1L3E 5KR2 Tel. #: 905-569-2550 Fax. #: 905-569-2480
sens by

. seereci i ITT UKD moperent Bodn & NVLAP 53] Avoient
; Listed 1 FCC . Industry Canada ..

B pnteoried 17 T e et rieep Tesl e port e it colde to Notisead
I i

cinhareds o Technlong fMST)




FCOPART IS SUBPART € - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS Page 36
SS WIRELESS LAN CARD, Maodel UN-136 (EX-2006) FCC ID: AFJEX-2000

* 5o Refer o attached cureves, BER versus (5.N)o for DifTeriential Coherent Deteetion of Difterientally
Lncoded DPSK
¢ Processimg gain Gp -~ (S™N)jo + Lavs 4 Mj= (S Njo r 2+ Mj

LltraTeeh's File #: 1CO-001FTX

Ultra lech Fruineering Labs Ine.
Tel #: 905-569-2550 Fax, #: Q05-569-2480

SI8T Sladeview Ores. Unit 33, Mississauga. Ontario, Canada 151 8180

atikay & NVLAP LRA Ncened oo oy
Industry Canada icindn, Austel ool
feport dre trrcude to Neaviond lesite of Stasdards aned T chinalugi (MST}
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4.5 Definitions and Performance of Spectral and Power Efficiency 211

10'1| | ‘ ‘

ol

DEPSK ﬁ }

a— 1 !

S T
= ‘.

S | | |

= | |

‘i DQPSK I

Z ! i |

Tand m’4»QPSK

\
i
ek - % |

- T e ek |
R .%hﬁw?
|\

e
4 6 8 i0 12 14 Eg/No(dB

Figure 43.1 Theoretical £, = ﬂE,’V ) performance 10 2 stanonary  addiuve white
Gausstan nolse (AWGN) environment. Ideal. lirearly amplified conerent BPSK. QPSK.
and differenually demodulated DBPSK systems are illustrated. The performance of non-
lineariy amplified FQPSK and GMSK is compared to ideal linearly amplified QPSK in
Figures +.3.23 and 4.3.34. (From Proalas. 1989 ) See Appendix A3

ticailv equivalent term bit-error rate (BER) is used in applied references and specifi-

cauons.
Power efficiency of modulated systems 18 defined as being inversely propom'cnal to
the
BER = f(C/ )
and/or

BER = f(E,'N,)

ce curves, where £, 1s the average encroy of d modulated it and
N is the noise power spectral density ( (the noise power 11 1 qormalized 1-Hz bandwidt
at the demodulator input. The 'rughcr the probability of error. the lower the power effl-

ciency, since mansmitted power is “wasted” on more bad data.

eguations and performan
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SS WIRFLESS LAN CARD. Model UN-136 (EX-2000) FCCID: AFTEX-2006

Test Method Employed: Jamming Margin
Test Configuration Mode: QPSK MODULATION, 2 Mb/s Data Rate

Theoretical Process Gain = 11 MHz =11 numeric or 10.4 dB
{2MDb/s)/(2bits/svmbol)

Measured The Transmitter’s Peak RF Power i Receiver Input Terminal:: -37.4 dBm

ﬁ'HEORETICAL PROCESS GAIN : 10.4dB [ MIN. MEASURED PROCESSING GAIN: 12.3d?'
after discarding 19.4% of the worst readings
Jammer ] Jammer to Measured Number of
Test Signal Freq. ‘ {BER) System Loss | Signal Ratio | Processing Discard
Paint +/- Fc ‘ (DQAPSK) {S/N)o Lsys My Gain Reading
(MHz) [ x10-5 {dB) {dB) (dB) {dB)
1 5.00 | 1.7 5.4 2.0 1.9 13.3
”””” 2 4951 5.3 R =T e R R < N AR V3 R
””” 3 age T Ty 94 20Tl B T T s T
"""" LT e R s AN R %' R HARE D S R
"""" R R - R R B C9s T | 2o T Tz T gy
""" & ] a7s 26 | oz’ 2.0 - T N V)
””” 7| a7o VT oo [TTas | TR 32| aT T
""" g | ass N T - T B RS I T R P W+
”””” g | asc ] 370 g2 20 0 35 g7
””” 107 ass VT 93 T g 20 4.0 | 15477 o
""" 13 aED < T R N o B Nt R T
””” 12 | 48T e T e FRo R R N A o
""" 13 17T E A 1.7 eaA T 20 34 74 T
""" R R T 25 0 e Tl e 32 | has T
5] 430 | 1.4 9.4 20 | 317 a5 | T
18 - 425 s 9.4 s 2677 [
7 o420 T 32 ) 9.z oo 2.7 7] R -
""" 127 | a8 100 | e Z2.0 25 T e
""" 19 a0 ] s 94 | 2o U un U TTTHEg T
""" 20 | TAos p a3 - 8e ] 2o T 136 | T
S R 4000 1 26 a3 | 20 13 126 T
22 3gs | 36 | v 92 T 20 | 23 135 T
””” 237 390 B e < o I A 3¢ R A T S SRR
B R - - T 24 7 83 20 1.6 1ze T
""" 25 )T 3Bo VTTue ] e 2o B R U T R 53 B
28 37 T 20 17 8.4 | 20 7] Toe T 120 | T
""" 27 TRRTGTT AT e e U vy e
""" 28 | EES AR e YT ST TS T gy
"""" 29 1TEE0 VBT e T e T TTTeE T i E T T
""" Lo S 1 A% R - R ER” s B ERs - A HARRAE I ARl AR -ShR
RS T R e s e T

Continued .

UltraTech Engineering Labs Inc, Ultra Tec's File # 1CO00 FTX
181 Shadeview Cres., Unit 330 Mississauua, Ontarin, Canada [ 31 3R2 Tel. #: B05-569-2550 Fax. #: 905-509-248(0)

. Vooredirest o TP 0 o seas toady . NVLAP L) Acor el ieion Hody
HENTY ! HY & . Austel “visnaling
creninedd it e Cr e Tt s TR e T Yol St of Siddards il Ty chiriodongy fMSTj




FOC PART IS.SUBPART C - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS

SSWIRELESS TAN CARD. Model [UN-136 (EX-2000)

Jammer J Jammer to Measured Number of

Test Signal Freq. (BER] System Loss | Signal Ratio Pracessing Discard

Point +i- F¢ {DQPSK} (S/N}o Lsys Mj Gain Reading

(MHz) x10-5 (dB} {dB} (dB} (dB)

32 -3.45 0.8 2.5 2.0 0.3 1.8 7
""" 33 AT T e T e e T Ty T v E T B -
""" 3¢ )RS RS T e T i T ey vy e
""" cl I R R 1o - - R X« H IR, it SRR T OC Tl N TORRLEE
"""" 36 ] EZSTTTTTNETT e  TTsT  es iY e i
""" 37 TR AT e T e e Y v i
"""" 3 BAs 2T T e e ey T ivE i
"""" S L N 3 e R ERC I SR R £ Y Sl SRR JARRE
""" 40 305 | TTeldT T T es T e e T g
At 300 T4 T 9.c | 20 1 XoX- N o4 T 15 7
""" 47 | Zes Tl NS T s T e TG i
""" az | zee s T e T e T e U i i
"""" 44 1 PEs Tl e 3TV e T e
""" a5 VTTRZEeT TR e e Ty e T g N iy
""" a8 s R T e T sy e gy g
""" a7 U Eg0 T L2 k¢ o - T 2 Sl I
""" 4z D65 34T ez ] 7o 1.3 | Tzs [T
""" CE- T R -to N I 94 | 26 T a3 T
""" 50 255 | zETT] o B o O D R 3 2 I

s Zso a0 9.1 0 ] 1.3 oAz T
""" 52 1 245 T e U e | TR T 28 1 gz T
""" 53 1 czao UL 9.4 20 e U aanx T

Tsa 23 4z T o1 2o 2.8 5.9 | T
""" 85 | 230 | e U ea s UTTTUun e i
""" 56 | -z.25° 3.7 |7 e ] a0 28 | a0 T
""" 57 ] 2o 1.6 1 e T e T 32 | ey T
""" 58 [ 1T 2 ] 20 {73a | Thasl T
""" T T o X B % R A - SR AR - R A
""" 66 | hZosn T 27Tl e 20 |7 7T4n T ) a3 T

E=H N R e e R A 21 T g4 | 20 | 2.3 13.7 1

""" 62 1 des | e e | EeTTT ) e T sy
""" <7 T IS = To S < I =T 20 1 3e T T Has T
""" e4 ¢ es U T ga | TR T e g
""" 85 | 180 50 790 20 3 T T
""" £6 o7 LT 94 20 U g | TTTHRaR T T
""" 67 | Ui Vo AT ed T e T Ty gy
""" 68 | cres 27 TTTdn | UG T Ude | e s
""" 69 1 10 | e T e Ude <7 R I P I Y
""" Z4 T R T e R - o T I I M SRR 71 R I

B R R o S R 24 9.3 I 20 | ig ] 13
OO O N B O B Y N E A
Continued ...

Lltralech Engineering [abs Ine. LUltraTech's File #: 1CO-001FTX
4181 Sladeview Cres. Unit 33, Mississauga, Ontario, {anada 151, 5R2 Tel. #: 903-369-2550 Fax. #: 905-569-2480
. Avccedied C TTE Uy Concnerent oty % NVLAP 10550, Acescsibotion Loy

. i ad asted I FCC . Industry Canada JoAustel sl

. SRR confaad v s et [0S opsst e taceadde o Satannd nstine of Standirds aned Todmofon ({NIST/}
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FCC PART 15 SUBPART C - DIRECT SEQUENCE SPREAD SPECTRU M TRANSMITTERS

SSWIRFLESS LAN CARD. Model UX-136 (EX-2000) I'CC ID: AFJEX-2000
Jammer | | Jammer to Measured Number of
Test Signal Freq. (BERI System Loss | Signal Ratio | Processing Discard
Point +{- Fg {DCPSK) (S/N}e Lsys M;j Gain Reading
(MHz} x10-5 (dB} {dB) {dB} (dB)
73 -1.40 1.0 9.5 2.0 3.1 14.6
""" 74 135 33777 ez 20 77Tz e ) T
””” P4 T S o - ER AR IE R IR 24 s T
76 1 1as l """ 2.7 antt o 2o T 1.7 | 130 | T
""" 7 TEe v T e 1TTED 1o | e3 TTTT
78 | 115 23 T 8.3 20 21 T 134 T
""" 75 oo Tz e 26 |z R R
""" 80 IS ISR S T - X 20 T S -
""" R Lo - - R I s B R <1 A T E O SRR IR R
"""" < X - - X e R R I S I I A R
""" 83 |  -0.20 2.9 93 | 2o |z U UTTTaEE | T
""""" g4 | -085 4N UUSATTT S T e AT ey
""" T R T R 1 R s R AR« ) S RN E 1 i IRt St
""" g6 | 7s T T es T T e TR T e T e ey
""" 87 o0 TR e T e TR T iee e
"""" 88 | 08s | el e T e el T ey T e
""" 8 | om0 | mE T e T e T i s
''''' 90 ] UOBS | TR e TS e T T s T T s
""" T Xt 3 e JE A D S R T B IR A
""" L L Y = R e D e IS BT W R ST A
""" R 1 2 % 2 R s B s S IR E I AR R t" R
""" L e R 1 T < A - e S AR SRR R U S R To R
"""" 95 ] 08307 | 4T T e TR T ey e e
"""" CCHR 31 2 2 IV S I o B AR B I R To%- A AR R
""" 97 | ool u e T Ee T T T ey  ae g T sy
""""" L e 0 - T X - X« R R R G Y A N To R A Y B
""" S O L B s AR -t IS TOX- R IR .
B olo B o ¥o - B A [ g5 ] 20 01 T 1mg T 36
101 000 | 281 az | 20 18 ] 129 | T
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- 1os T 035 0 e T 20 | a4 1 se | T
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Continued ...
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FOC PART 15 SUBPART € - DIRECT SEQUENCE SPREAD SPECTRUM TRANSMITTERS

SS WIREL FSS LAN CARD. Maodel UN-136 (EX-201040) FCC ID: AFJENX-2006
Jammer Jammer to Measured Number of
Test Signal Freq. {BER) Systemn Loss | Signat Ratio | Processing Discard
Paint +/- Fc {DOQPSK} {S/N)o Lsys Mj Gain Reading
{MHz) x10-5 idB} (dB} (dB} {dB}
114 0.65 1.9 9.4 2.0 4.4 15.8
""" s o0 T o T e A R A
e BoIv/- T 35 ] 92 | 20 407 | 152 o
R A o080 ] - a5 20 O R 156 S
""" e RoR:1 L Y- EE -V S el s sy T
- Q.90 34 ] a2 20 730 -
""" 150 VT oes | 100 9.5 2.0 - SR R T- - B I
e ioco | 1.0 17 Tes ] 20 P IER-E
Ttviz 1.05 - 94 70| - T ez |
vz 110 3] 872 2 7e | 190 7]
Tvza 1156 13 g5 | 207 74 e T
B /T tzo | 157 ) s 20 | 7.3 IREE-E
128 125 1 o | 94 20 ) 69 EE: 7P
iz7 1.30 ad T ai | 20 - 7.9 I )
""" 128 177 Tiss ] 07 975 Ja e VT TTsz VT T
TUURpe a0 L U TR a5 Go | 65 | 180 1
””” 30 .45 g7 sa |20 Tea T v T
B F- S R is0 15 ‘54 o] - 160 i
””” 1327 ] Tiss | T 38 9.2 2o U sy ieg T
B KT I I 160 L 3 a2 20 51 | -
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SO WIRETESS LAN CARD. Model TX-136 (EX-2006) FCC TD: AFJEX-2000
Jammer Jammer to Measured Number of
Test Signal Freq. {(BER) System Loss | Signal Ratio | Processing Discard
Paoint i /- Fc {DQPSK) {S/NJo Lsys ] Gain Reading
(MHz) x10-5 (dB) (dB) (dB) {dB)
155 2.70 ; 2.9 9.3 2.0 1.9 13.2
166 275 ] 3.1 VA /O 20 | iz oy
is7 2.80 2V 9.4 2.0 B2 2 R I T
T T 2.85 <12 9.2 PR N 24 X
159 T2eo | - B 9.3 2.0 z2.8 oA
B V- R 295 1 10 ] 95 | 70 ] T . - R
181 3o ] s | 3.4 o ] T - i34y
-V R 3.08 o a5 | 20 | 35 | iso | ]
Y- 310 | TR I 58 " 20 - TS - R I
- R 3i5 0 3277 52 20 35 %% A
””” 165 T RRRE R RRh R Ut AR s RS A - R IR - - R
168 Tias | - g4 | 20 BEcTE- R A 1 R I
167 R 1.6 g4 200 '35 LN
sy T H 24 83 THo 38 5 T
1Eg a0 L 1.0 S 85n 20 ] 3o | wwag
B Vi zas ] 1o Tes | 20 a0 955 T
""" 1717 3800 3501 g2 2.0 B TR R - R
EF7E 355 | 27 N TR 2o Az i5s T
B - T 360 o 35 T 39 | 54 |
Tvma 3.65 1.0 =0T R o | - R I -V R
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7T 37| ok 9% -2 T R 317 1 ws T
EFZ2 380 IR el Tes o r T 3.1 Taes |
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TS WIRELESS LAN CARD. Mode

TUN-130 (EX-2000)

FCC 1D: AFJEX-20006

1 Jammer | ! Jammer to Measured Number of
Test i Signal Freq. ‘ (BER!} ‘ System Loss | Signal Ratio | Processing Discard
Point " +i- Fc \ {DAPSK) {S/Njo | Lsys Mj Gain Reading
| vH2 | x108 gy | (dBl {dB) (dB)
Tg6 | 479 | 1 95 ! 2.0 1.1 12.6
BEEE YA o )T es \ Yoo A B - S R T
R S ads 420 S ER - R X 15 T
CTUReg | 40 J 20 T A B X R - I T
BT P R =L IR g5 200 21 i3 | o
eV 5’.0’6"”{‘ """ 59 1 8 ."9’”*"2'.'6 """""" 1277 PR 39
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S5 WIRELESS LAN CARD. Model UNX-136 (EX-2006) FOCC ID: AFJEX-2000

Test Method Employed: Jamming Margin
Test Configuration Mode: BPSK MODULATION, 1 Mb/s Data Rate

Theoretical Process Gain = 5.5 Mchips/symbol =11 numeric or 10.4 dB
(13Mb/sY(2Zbits/svmbaol)
Meuasured The Transmitter’s Peak REF Power @ Receiver Input Terminal:: -37.4 dBm

I THEORETICAL PROCESS GAIN : 10.4dB MIN, MEASURED PROCESSING GAIN: 11.9 dB

‘ - after discarding 19.4% of the worst readings
| Jammer to Measured

| :

! Test Signal Freg. (BER) System Loss | Signal Ratic | Processing Discarded

+/- Fc (DGPSK) Lsys j Gain Readings
{MHz) {dB) {dB}

o~
953
w
£
=]
-
~J
ot
B
N
o
o
m
-
-
w
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S5 WIRELESS LAN CARD, Model UN-136 (EX-2000) FCC TD: AFJEN-2006
T - T B L | Jammer to | Measured | N
Test Signal Freq. ‘ {BER) System Loss | Signal Ratio Processing Discarded ‘
) Point +1- Fc {DQPSK} {(S/N)o Lsys V] Gain Readings |
(MHz) x10-5 (dB) {dB) (dB) (dB) |
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S WIRELESS LAN CARD. Model UN-130 (FX-2000)

)

Signal Freq.
+/- Fc

{BER)
(DQPSK]

_____________________

{S/N}o

T

Continued ...

{ ltraTech Engineering Labs Inc.

System Loss

" Jammer to.
Signal Ratio
M;

FCCID: AFJEN-2000

Measured

Processing

Gain

Discarded |
Readings
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FCC ID: AFJEX-2000

SSWIRELESS LAN CARD. Model UXN-136 (EX-2006)

" Jammer to Measured
Test Signal Freq. {BER} System Loss | Signal Ratio Processing Discarded
: Point +{- Fc (DQPSK) {S$/Njo Lsys W] Gain Readings
(MHz) x10-5 {dB) (dB) (dB) (dB)
TTTYIET T G6ss eI 55 | 2o 4.7 -
R A ces | 1.0 - 20 ] 4.4 1.9 T
TTTTRUA T ges 1T % ga | 2o 47 ge T T
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SSEWIRELESS LLAN CARD. Model UX-1306 (EX-2006) FOCC 1D: AF.HC.\'—H)()()
! h Jammer to Measured
!
Test Signal Freg. ‘ (BER) System Loss | Signal Ratio | Processing Discarded
Point +/- Fc (DAPSK) {S/Nlo Lsys M Gain Readings
{MHz) x10-5 {dB) (dB} (dB} {dB}

i 152 2.565 1.0 95 2.0 1.0 12.5
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SYWIRELESS LAN CARD. Model UX-130 (EX-2000) FCCID: AFJTEN-2006
R e e M Jammer to | Measured I
i Test Signal Freq. { (BER] System Loss Signal Ratio Processing Discarded
j Point +/-Fe | (DQPSK) Gain Readings |
! {MHz) x10-5 {dB} |
e T 455 T[T 07T S e 1
_____________________________________________________________________________________________ ]
\ 183 4.60 0.8 iz I
L7 U R 485 [T S X e B e (RPN 3977
T e s e SN SO OO WAL R

195 4,70 l 0.7 12.2 ‘

RS =T E R 275 | L2 I R B S e S 120 T
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CCWIRFIESS TAN CARD, Model UN-136 EN-2000)

4.7

TCC 1D AFJEN-2000

AC Powerline Conducted Emissions, FCC CFR 47, Para. 15.107(a)

L’Bgﬂl'("l' NAME: Sy WIRELESS AN CARD. Maodel No.:
NAME OF TEST: AC Powerline Conducted Entissions.
FOC LIMIT:

A b S

The RE velage conducted back onto the public utility Hnes shall not excee

from 430 Kz to 30 Nz,

CLIMATE CONDITION:

Grandard Temperature und Humidity: 2370 and 33%

POWER INPLUT:

Using DO Power from a laptop compuler.

e Advantest R3271 Speetrum Analyzer, Freduency

and Average Detectons.

o TIP 11947A Transicot Limiter. 117, Model 11947AL Prequency Range:

e HIPP 7473 Plonter

Runge: 100

e MO0 3823 2 LIsN Frequency Range: ORI 1z-200MH7

e RF Shiclded Enclosure (12x16x12 feey)
METHOD Or ;\IPZ.-\SLRE,\IEN'I'S:

rrria7ls

Refer o ANSI (6341992

TEST RESULTES: Contorms.

TEST PERSONNEL: Tri M. Luu. P Eng.

DATE: Apr. 17 199

UltraFech Engineering Labs Inc,

UN-136 (EX-20006)

d 250 0V or 48.0 dBuV measured

W 1z-20.5GHz, with built-n Peak, Quasi-Peak

9K Hz-200MIz, Attenuation: 1048,

UltraTeeh's File #: JOO-0MFTN

151 Sladoview Cres. Unit T3, Mississanga. Ontarie. Canada L315R2
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9SS WIRELESS LAN CARD, Model UN-130 {(EX-2006) FCCID: AFJEX-20006
MEASUREMENT DATA

AC POWER-LINE CONDUCTED FMISSIONS

REMARAS

Al rf emissions from 430 K= to 30 Mz were scamted, and eight highest emission levels were
recorded. See arrached plots,

o P: Peak Detector, 10 KHz RBIV, VEI' = RBIT

o Q: CISPR QUASI-PEAR, 9 K1z RBW, 1B = REBD
e OPBB: for broadband erission (OP level - VG level > 6 dB); the recorded level was QP Tevel less

13 d8.
- —F T TRPCEVER | OpaET | Toems T T T UNE
FREQUENCY [.FVEL BETFCTOR LIMIT LM ALARGIN PASS/ TESTED
{MHe) (dBuVy (FOQPIAVED (dBuy) (dBuy) T FAIL (L1/LY)
2,970 38.7 QP I8.0 01.0 9.3 PASS L1
: 3450 39.3 QP 8.0 61.0 8.7 PASS i1
’ 4,930 399 Or 480 610 22101 PASS 1.1
5440 388 QP 480 61.0 GA PASS L1
_ 3.690 304 ‘ Qp 45,0 01.0 240 PASS .1
I
| 2970 292 ‘ op 180 61.0 218 PASS 1.2
44350 397 QP 45.0 01.0 8.3 PASS 1.2
1,950 K9 Op 80 610 22201 PASS 1.2
3440 29,1 QP 180 61.0 -89 PASS 1.2
5.0940 IR L a0 | olo 236 | PASs | L2
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ToNWIRELESS LN CARD. Model UN-1306 (EX-2006) FCCID: ARJEN-2000

5. EXHIBIT 5 - GENERAL TEST PROCEDURES

51 AC Powerline Conducted Emissions Measurements - General Test Method

e AC Powerline Conducted Limissions were pertermed in the chielded room, 1619 by 127(W) by 12411).

o Conducted power-lne measurements were made over the frequency range from 430 KHz to 30 MHz to determine

the line-to-ground rudio noise voltage which was condueted from the LUT power-mput terminals that were directly

connected 1o a public poser network.

o The EUT nopmally received power from unother device that connects to the public ntlity ac power lines,
measurements would be made on that deviee with the BUT inoperation to cusure that the device continues to

comply with the appropriate Timits white providing the EUT with power,

o 1 the EUT was operates anly from mtermal or dedicated batteries, with no provisions for connection to the public

utifity ac power hines. av power-line conducted measurements are nat required.

o Table-top deviees were placed ena platforn of nominal size Tm by 1 3m ratsed 80 cm above the conducting

sround plane.

o The EUT current-carrying power lead. exeept the ground (safety} lead, was individually connected through a LISN
1o the power source. Al unused 30-0Ohm connectors of the LISN was terminated in 50-ohm when not conneeted to

the measiring instruments,

e The line cord of the EUT comnected to one LISN w Hich was connected to the measuring instrument. Those power
cards Tor the units of devices not under megsurement wery commected to a separate multiple ac outlets. Drawinges and

photeeraphs of tpteally conducted emission st seups swere shown the Test Report. Each current-carrying

conductor of the EU T shail be individually tested.

e The LT was normally operated with a ground (sateny) connection. the ELT was connected to the ground at the

LISN throueh a conductor provided m the lead trom the ac poswer mains to the LISN.

e The excess length of the power cord was folded back and forth in an 8-shape onaw coden strip witl a vertical prong

located on the top of the LISN case.

o The RUT was set-up m its typical contiguration und operated i its various modes as deseribed in 3.2 of the test

report.

e A prehminary scun was nade by using spectrun analyzer system with the detector function set to PEAK meode ( ]

KHz RBW. WBW = RIBW). frequency span 450K Hz-20M 2

e Jhe muximum conducted cmission fora given mode of operation was found by asing the following step-by-step

procedure:

Stepl. Monitor the freguency range of interest at a fixved DU azimuth,

Step2. Manpulate the system cubles and peripheral devices o produce highest amplitude signal relative 1o the

Limit, Note the amplitude and frequeney ot e suspeet stunal.

Stepd. e effects of various modes ol operation i cxamined. This is done by varying equipment operation

modes as step 2 15 bemyg pertormed.

Stepd Alter completing step 1 through 3. record FUT and peripheral deviee configtration, mode of operation,

cable configuration. signal Tevels and frequencies Lo final test.

UltraTech Fogineering Labs Tne
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vhest sivnal level at the maximized st configuration was oomed ina small frequency span on the spectrum

s  Fachlu
analvzer's display (the manipulation of cables und peripheral devices and EUT operation modes might have to be
repeated to obtam the lughest signal levelwith the spectram analyzer set e PEAK detector mode 10 KTz RBW and
VI L RBYW) The spectrum analvzer was then set o CISEFR QUASE-PEAK detector mode (9 Kllz RBW. MET2
VEW ) and the final highest RE signal level and frequency was record.

the 1t with the instriment set 1o the quasi-peak mode, then measurements should be made in the average maode. If
the amplitude measured in the yuasi-peak mode 15 at least 6 dB higher than (e amplitude measured in the average
mode. the level measured in quast peak mode may be reduced by 13 dB before comparing it to the lmit.

Ultra Tech Fngineering [abs Inc. UltraTeeh's File #: 1CO-001FTX
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52 Electrical Field Radiated Emissions Measurements - General Test Method

e The radiated emission measurenients woere pertormed at the Ul Tech™s 3 Meter Open Field Test Site (OFTS)
siated mthe Town of Oukville. provinee of Ontane. The Atenuation Charaeteristics of OFTS have been filed to
FCC.

o Rodated enissions measuremnents were made using the followimg test nstruments:

1) Culibrated ENCO active loop antenna in the frequency range from 10 KHz 1o 1| MHz

2y Calibrated EMCO bicontlog antenna i the frequency range from 30 Mz to 2000 MTlz,

2y Cahbrated AL Systems log periodic antenna in the frequency range above 1000 M1z (1GHz - 18
Gl

41 o Antennus:
) Horn Antenna, Emeo, Model 2T60-090 15-26.3GHz
by Horm Antenna, Emceo. Model 3160-10, 2034001z
¢} Mixer Tekronix, PON TT8-0098-000 18-20.5C1H 2
dy Aiser. Tekuonix, PON T19-0098-00, 20.5-40CGH 2
) AMixer, HPO PN R3434A 1242180 HE
T Mixer, HP, PN RIMRB, 18205301z
3o Axer, HPO PN R3340, 265400112
v Calbrawd Advantest spectrum analyveer and pre-selector/pre-amplifier. In veneral, the spectrum analyzer

43

¢

it

would be used as tollows:

- [he et electric fickd Tevels were measured with the spectrum analyzer set to PEAK detector (1 Kiiz
RIBW and 1 KHz VB (or Irequency below 30 Mz, 100 KHz RBW and VI3W = RBW for
Frequency below 1 GHz and 1 MH2 RBW and | MHz VW for frequency greater than | GIz).

- [Fany i emission was observed to be o broadband noise, the spectrum analyzer's CISPR QUASI-
PEAK detector (120 KHz RBW and 1Mz VBWY was then sel to measure the signal level,

—  Ithe signal being measured was narrowband and the ambient field was broadband, the bandwidth of

the spectrum analyzer was reduced.

e The EUT was set-up in its typical contiguration and operated m s varions modes as deseribed in 3.2 of the test
report.

o The frequencies of emissions was irst detected. Then the amplitude ol the emissions was measured at the spectified
measurement distance using required antenna height, pelarization, and detector characteristics.

s During this process. cables and peripheral devices were manipulated within the range of likely configuration.

o For cach mode of operation required to be tested. the fregquency spectrun was monitored. Varations m antenna
leights (Tronn 1 meter to 4 meters above the eround plane). antenna polarization (horizantal plane and vertical
plane). cable placement and peripheral placement (each variable within bounds specified elsewhere) were explored

1o produce the highest amplitude signal relatve o the Tt

The maximum radiated enssion for a given mode ol operation was found by using the following step-by-step

procedure:
Stepl: Mouitor the freguency ranue of interest ata fixed antenna height and EUT azimuth.
Step?: Manipulate the system cables to produce highest amplitude signal relative to the limit. Note the amplitude

and frequency of the suspect signal.

LltraTech Eongineering Labs Tuc. UltraTech's File #: [ICO-001FTX
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Stepd: Rotate the BUT 360 degrees to masiize the suspected Righest amplitade signal. It the signal or another at

Stepd:

Step:

SlepOn

Step?:

UltraTech Engineering Ialws Ine.

a difterent frequency s observed to exceed the previously neted highest amplitude signal by 1dl3
or more. wo back to the avimuth and repeat Step 20 Otherwise, orent the EUT azimuth to repeat the highest

amplitude observation and proceed.

Move the antenna over its full allowed range of travel (1 1o <4 meters) to maximize the suspected highest
amplitude signal. If the signal or another at a different frequency is observed 1o exceed the previously noted
highest amplitude signal by 1 dB or more, return to Step 2 with the highest amplitude observation and

procecd.

Change the polarization of the antenna and repeat Step 2 through 4. Compare the resulting suspected
hichest amplitude signal with that fownd Tor the other polarization. Select and note the higher of the two
aignals, This signal i termed the highest observed signal with respeet to the mit for this EUT operational

mode.

The effects ot various modes of operation 1s exammed. This 15 done by varying the equipment modes as

steps 2 through 3 are heing performed.

After completing sieps 1 through 6. record the final highest cmission level, frequency, antenna polarization

and detector mode of the measanng instrument.
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Calgulation of Field Strength:

The field stength is caleuluted by adding the cabibrated antenna factor and cable Tactor, and subtracting the Amplitier

wan (1 any s from the measured readmg. The basic equation with a sample calculation is as [ollows:

I'S = RA+ AF + (17 - AG

Where  FS - Field Strength
RA Reveiver Analvrer Reading
Al - Antenna Factor
Cl : Cuble Attenuation Factor
AG Amplitier Crain

Example:

Notes:

UltraTech Fngineering Fabs Inc.

IF o recener reading of 60.0 dBuV is obtained, the antenna factor of 7.0 dB/m and cable factor of 1.0 dB are
added, and the amplifier gain of 30 d13 is subtracted. The actual field strength will be:.

Field Leveb i dBuY mo 60 - 7.0 ¢ 1.0 - 30 = 380 dBulVim.
Field Level inuyan o~ 1008200 =79 43 v
The frequency and amplitude of at least six highest conducted emissions relative to the Iimit are recorded

unless such emissions are more than 20 B below the Timit [F less than six emissions are within 2000 of the

limit, the backerownd or recerver noise fevel shall be reported at representative frequencies.
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6. EXHIBIT 6 - INFORMATION RELATED TO EQUIPMENT UNDER TESTS

6.1 FCC ID Labeling and Sketch of FCC Label Location

Reter o the attached sheets

6.2 Photographs of Equipment under Test

Refer to the attached photographs

6.3 System Block Diagram(s)

Reter to tie attachied sheets

6.4 Schematic Diagrams

Reter to the attachod sheets

6.5 User’'s Manual with “FCC Information to User Statements”

Reter (o the attached Users” manual
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