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FCC ID: OKA1001

1.0 General Information

1.1 Product Description

MANUFACTUIEA BY ...ttt e e et e ettt e e e e e e eeabba e e e aaaaeeees Percon, Inc.
AArESS ... 1800 Millrace Drive Eugene, OR 97403
TeSt REQUESIEA BY: ... ittt e e e et et e e e e e eeneaaaas Brian Lindsey
MOUEI ..cooiiiiiiiiiiiiii 0840-0011-00 WaveLAN PC card
| O O | PP UPPPTR PP OKA1001
YT U N (8 0] 01T ) IR PRTPTR N/A
Date Of TeSE... it March 31, 1999 through June 4 ,1999
JOD NUMIDEE PERCO0011

The Equipment Under Test (EUT) is the Percon, Inc. 0840-0011-00 WaveLAN PC card, a long-range,
high-performance, one-piece wireless LAN adapter. When used with Falcon RF units (battery operated,
handheld barcode scanners), the WaveLAN’s direct sequencing, spread-spectrum technology provides
the following benefits:

Seamless , full roaming mobility within a facility while staying connected to the LAN

Low power consumption

High throughput capacity

High network capactiy

A 2-Mbps data rate, for fast operation

Configurable radio settings

Standard NDIS (Network Driver Interface Specification) and ODI (Open Data-link Interface) drivers
for DOS

Support for Socket Services v2.0 and Card Services v2.1

The WaveLAN wireless LAN PC card allows a mobile unit (MU) to connect to the WaveLAN network
through access points (APS).

With a WaveLAN PC card installed in a Falcon (battery operated handheld barcode scanners) the Falcon
becomes a mobile unit associated with WavaeLAN APs in a given domain. The Falcon appears as a
peer to other MUs on the network. The PC card offers high-level performance while making low power
demands on the portable.

The WaveLAN PC card was tested for use with the following antennas:
Huber + Suhner dipole
Toko Internal miniature diaelectric
Cushcraft dipole

All antennas use unique couplings that should be considered sufficient to comply with the provisions of
47CFR15.203. Please see the antenna descriptions on the following pages as well as the specification
sheets in Appendix Il at the end of this technical report.
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1.2 Related Submittals/Grants

None

1.3 Tested System Details

EUT and Peripherals

ltem FCCID Description and Serial No.

EUT N/A Percon 0840-0011-00 (WaveLAN 802.11 RF card)

Toko Antenna * N/A Miniature dielectric antenna element with PCB mount
and gain of 0 dBi. Mfg. P/N DAC2450CT1, Percon P/N
5501-9245-00

Huber+Suhner * N/A Dipole Antenna, rubber ducky, through case mount with

Antenna MMCX adapter and gain of 1.8 dBi. Percon P/N 8912-
0057-00

Cushcraft Antenna*  N/A Dipole Antenna, rubber ducky, reversed TNC mount and
gain of 0 dB, dipole ref. Mfg P/N RTN2400SXR.

Falcon 325 N/A Percon S/N F299063020.

Falcon 615 N/A Percon (Mfg. by LXE) S/N 13809909P198.

Falcon 335 N/A Percon S/N EP-2.

*Additional antenna specifications may be referenced in Appendix Il
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1.4 Test Methodology

Radiated testing was performed according to the procedures in ANSI C63.4 (1992). Radiated testing
was performed at an antenna to EUT distance of 3 meters. Please reference Appendix | for further detail
on Test Methodology.

1.5 Test Facility

The Open Area Test Site and conducted measurement facility used to collect the radiated and conducted
data is located at

Northwest EMC, Inc.
30475 NE Trails End Ln
Newberg, OR 97132
(503) 537-5566

Fax: 537-5562

The Open Area Test Site, and conducted measurement facility is located in Newberg, OR, at the address
shown above. These sites have been fully described in reports filed with the FCC (Federal
Communications Commission), and accepted by the FCC in letters maintained in our files.

Northwest EMC, Inc. is recognized under the United States Department of Commerce, National Institute
of Standards and Technology, National Voluntary Laboratory Accreditation Program (NVLAP) for
satisfactory compliance with criteria established in Title 15, Part 285 Code of Federal Regulations.
These criteria encompass the requirements of ISO/IEC Guide 25 and the relevant requirements of ISO
9002 (ANSI/ASQC Q92-1987) as suppliers of calibration or test results. NVLAP Lab Code: 200059-0.

Northwest EMC, Inc. has been assessed and accredited by NEMKO (Norwegian testing and certification
body) for European emissions and immunity testing. As a result of NEMKO's laboratory assessment,
they will accept test results from Northwest EMC, Inc. for product certification (Authorization No. ELA
119).
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3.0 System Test Configuration

3.1 Justification

All operating modes of the EUT were investigated. The EUT was configured for low, mid, and high XMIT
frequencies for all measurements at the antenna port, and for Out-of-band-harmonics. Low, mid, and
high transmit frequencies were pre-scanned for spurious radiated emissions, with the worst case transmit
frequency tested at the Open Area Test Site.

3.2 EUT Exercise Software

The test software consists of a repetitive ping from the device. It is set for no delay and maximum packet
length which generates more transmit energy than would be experienced in actual use because no
receive signals are interleaved. Additionally, the device is forced to transmit at the center frequency and
at the band edges by initializing the card with an access point programmed to the desired frequency.

3.3 Special Accessories

None

3.4 Equipment Modifications

None.
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Figure 3.1: Configuration of Tested System

Bar Code
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4.0 Radiated Emissions Data

4.1 The following data lists the six most significant emission frequencies, total (corrected) levels, and
specification margins. Correction factors, antenna height, table azimuth, etc., are contained in the data
sheets immediately following. Explanation of the correction factors is given in paragraph 4.8 of this
report. Complete graphs and data sheets may be referenced in the test data attachment. Minimum
margins are listed below:

FCC Part 15 Specification Limits

Toko Patch Antenna

Frequency Total Level Limit

(MHz) Detection (dBuv/m) (dBuv/m) Margin (dB)* Polarization
165.917 QP 35.4 435 8.1 Horizontal
199.033 QP 32.7 43.5 10.8 Vertical
132.742 QP 30.7 435 12.8 Horizontal
199.033 QP 30.3 435 13.2 Horizontal
331.762 QP 32.5 46.0 135 Horizontal
315.201 QP 31.3 46.0 14.7 Horizontal

Judgment: Passed, minimum margin of 8.1 dB.

Hubert & Suhner Antenna

Frequency Total Level Limit

(MHz) Detection (dBuv/m) (dBuv/m) Margin (dB)* Polarization
265.421 QP 44.4 46.0 1.6 Horizontal
248.827 QP 42.7 46.0 3.3 Horizontal
252.395 QP 41.3 46.0 4.7 Horizontal
199.059 QP 38.7 435 4.8 Horizontal
278.481 QP 39.5 46.0 6.5 Horizontal
265.421 QP 34.4 46.0 11.6 Vertical

Judgment: Passed, minimum margin of 1.6 dB.

Cushcraft Antenna

Frequency Total Level Limit

(MHz) Detection (dBuVv/m) (dBuv/m) Margin (dB)* Polarization
265.429 QP 43.8 46.0 2.2 Horizontal
248.825 QP 38.6 46.0 7.4 Horizontal
278.450 QP 38.0 46.0 8.0 Horizontal
331.770 QP 37.7 46.0 8.3 Horizontal
282.010 QP 36.8 46.0 9.2 Horizontal
252.400 QP 36.2 46.0 9.8 Horizontal

Judgment: Passed, minimum margin of 22 dB.
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4.2 Out of Band Harmonics Data

4.2.1 The following data lists the six most significant emission frequencies, total (corrected) levels, and
specification margins. Correction factors, antenna height, table azimuth, etc., are contained in the data
sheets immediately following. Explanation of the correction factors is given in paragraph 4.8 of this
report. Complete graphs and data sheets may be referenced in the test data attachment. Minimum
margins are listed below:

FCC Part 15 Specification Limits

Toko Antenna

Frequency Total Level Limit
(MHz) Detection (dBuv/m) (dBuVv/m) Margin (dB)* Polarization
4924.000 AV 44.4 54.0 9.6 Vertical
7296.000 AV 42.8 54.0 11.2 Horizontal
7296.000 AV 42.7 54.0 11.3 Vertical
7236.000 AV 42.6 54.0 11.4 Horizontal
4924.000 AV 42.5 54.0 115 Horizontal
7387.000 AV 41.9 54.0 12.1 Horizontal

Judgment: Passed, minimum margin of 9.6 dB.

Hubert & Suhner Antenna

Frequency Total Level Limit
(MHz) Detection (dBuVv/m) (dBuVv/m) Margin (dB)* Polarization
7310.950 AV 51.3 54.0 2.7 Horizontal
7385.950 AV 50.7 54.0 3.3 Horizontal
7385.950 AV 49.5 54.0 4.5 Vertical
4923.950 AV 47.8 54.0 6.2 Horizontal
12059.850 AV 47.7 54.0 6.3 Vertical
12059.850 AV 47.6 54.0 6.4 Horizontal

Judgment: Passed, minimum margin of 2.7 dB.

Cushcraft Antenna

Frequency Total Level Limit
(MHz) Detection (dBuv/m) (dBuVv/m) Margin (dB)* Polarization
7387.000 AV 46.9 54.0 7.0 Horizontal
4864.000 AV 45.9 54.0 8.1 Vertical
4824.000 AV 45.7 54.0 8.3 Horizontal
7387.000 AV 45.6 54.0 8.4 Vertical
4824.000 AV 45.3 54.0 8.7 Vertical
4864.000 AV 45.2 54.0 8.8 Horizontal

Judgment: Passed, minimum margin of 7.0 dB.

Test Personnel:

Typed/Printed Name:
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4.3 Occupied (6dB) Bandwidth

As per Section 15.247 (a2) , the following graphs show that the minimum 6dB bandwidth is greater 500
kHz. The bandwidth was measured with the EUT set to low, mid, and high band frequencies. The
measurement was made with the spectrum analyzer’s resolution bandwidth = 100 kHz. The span was set
to 20 MHz.

Band Bandwidth (MHz)
Low 9.80

Mid 9.95

High 9.95

Additional high and low band plots show the direct sequence emission is greater than 20 dB down at the
band edges.
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4.4 Power Output

As per Section 15.247 (b), the maximum peak output power of the EUT does not exceed 1 watt. The
output power was measured with the EUT set to low, medium, and high transmit frequencies. The
measurement was made using a direct connection between the antenna port of the EUT and the power
meter. The data below also includes the cable loss of 2.0 dB. The low power output exempts this device
from the RF safety requirements of 47CFR15.247(b)4

Frequency(GHz) Power OQutput(mW)
Low 15.85
Mid 15.85
High 13.47
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4.5 Antenna Conducted Emissions

As per Section 15.247 (c), the following graphs show that the maximum level of harmonics/spurs are at
least 20dB down from the highest emission level within the authorized band. The conducted emissions
were measured with the EUT set to low, medium, and high transmit frequencies. The measurement was
made using a direct connection between the antenna port of the EUT and the spectrum analyzer. The
resolution bandwidth was set to 100 kHz and the video bandwidth was set to 100 kHz. The EUT was
scanned up to 25 GHz.

Results: All Harmonics or spurs are greater than 20dB below the level of the transmit
frequency.
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4.6 Power Spectral Density

To demonstrate compliance with 15.247(d), the power spectral density measurement was made as
follows: The emission peak(s) are located and zoom in on within the passband. Set RBW = 3 kHz,
VBW>RBW, sweep = (SPAN/3 kHz) e.g., for a span of 1.5 MHz, the sweep should be 1.5 x 10° + 3 x 10°
=500 seconds. The peak level measured must be no greater than +8 dBm. External attenuation is used
and added to the reading. If necessary, the following FCC procedure is used for modifying the power
spectral density measurements:

“If the spectrum line spacing cannot be resolved on the available spectrum analyzer, the noise density
function on most modern conventional spectrum analyzers will directly measure the noise power density
normalized to a 1 Hz noise power bandwidth. Add 34.7 dB for correction

to 3 kHz.”

Data was taken using the 1 Hz noise power bandwidth on an HP8593 spectrum analyzer. The data
summary shown below includes the 34.7 dB correction to 3 kHz and the cable loss and external
attenuation of 2 dB.

Low -7.21 dBm
Mid -6.48 dBm
High -7.79 dBm
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4.7 Processing Gain

Processing gain measurements were performed in accordance with the definitions, calculations, and
explanation in the test report provided by Percon, Inc., found in Appendix IlI.
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4.8 Field Strength Calculations

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain (if any) from the measured level. The basic equation with a sample calculation is as
follows:
FS =RA + AF + CF - AG
where : FS = Field Strength

RA = Measured Level

AF = Antenna Factor

CF = Cable Attenuation Factor

AG = Amplifier Gain

Assume a receiver reading of 52.5 dBuV is obtained. The Antenna Factor of 7.4 and a Cable Factor of
1.1 is added. The Amplifier Gain of 29 dB is subtracted, giving a field strength of 32 dBuV/meter.

FS=525+7.4+1.1-29=32dBuV/meter
Level in uV/m = Common Antilogarithm [(32 dBuV/m)/20] = 39.8 uV/m

4.9 Measurement Bandwidths

Peak Data

(RO A O Y | = AT 10 kHz
B0 MHZ = 1000 MHZ..... e et e e e e e e e e e e et e e st e e eaeeees 100 kHz
1000 MHZ = 2000 MHZ ... .ceeiieeeee e e e e e e e e e et e e et e e et e e et e e eaass 1000 kHz

Quasi-peak Data

150 KHZ = 30 MHZ...coiiiiiiiiiiiieieeee e 9 kHz
30 MHZ - 1000 MHZ...... e 120 kHz

All radiated measurements are quasi-peak unless otherwise stated. A video filter was not used.
All conducted measurements are peak unless otherwise stated. A video filter was not used.
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5.0 Measurement Equipment

Instrument | Model | serial No. | Freq Range | Last cal | cal Due
Log Periodic Ant EMCO 3146 4693 200 MHz - 1 GHz 12/30/98 12/30/99
Bicon Antenna EMCO 3104 3600 30 MHz - 200 MHz 12/31/98 12/31/99
Spectrum Analyzer HP 8568B 2601A02125 100 Hz - 1.5 GHz 09/01/98 09/01/99
Q-peak Adapter HP 85650A 2043A00214 10 kHz - 1000 MHz 09/01/98 09/01/99
Pre-Amplifier AR LN1000 15224 100 kHz-1300 MHz 07/20/98 07/20/99
Spectrum Analyzer HP 8593E 3543A02557 9 kHz -2.9 GHz 04/13/99 04/13/00
Horn Antenna EMCO 3115 4074 100 Hz - 1.5 GHz 10/03/98 10/03/99
Pre-Amplifier Miteq 565125 0.5 GHz - 18 GHz 06/15/98 06/15/99
High Pass Filter Microlab/FXR 8402 4 GHZ — 25 GHz NCR NCR
HD-40N

Power Meter HP 435B 2702A15817 10 MHz — 18 GHz 04/02/99 04/02/00
Power Sensor HP 8481H 2349A07714 10 MHz — 18 GHz 04/23/99 04/23/00

Northwest EMC, Inc.
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Appendix I Measurement Procedures

Each frequency was measured in both the horizontal and vertical antenna polarization’s.

The EUT position was maximized for each frequency, for both the horizontal and vertical antenna
polarization’s, using a remotely controlled turntable.

The antenna height was varied from 1 - 4 meters at each frequency, for both the horizontal and vertical
positions to maximize the emission level.

The cable and peripheral positions were manipulated to ensure maximum levels at each frequency for
both horizontal and vertical antenna polarization’s.

Measurements are made at an antenna to EUT distance of 3 meters.
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Appendix Il: Antenna Specifications
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Appendix lll: Processing Gain
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Sigflex Phone & Radio Antennas

Portable
Radio Antennas

. ) TNYOOSXR
« Available to fit all models TNBOOSXR

From our selector charts you + Enhance the clarity

may locate the proper + Choices for every application _ SF80ORE

antenna for your application « Very long life TN2400SXR

whether it is for your cellular

or radio application. Complete

details on how to assemble a — MX450RB
part number are in the price How often hlave you seen bgnt or brokenl antenpas

list. If you need additional on phones or radios? Were these mstruments still worlgng?

help, please do not hesitate Cushcraft has solved the problem by devellopmg the Sigflex

to contact your distributor or portable antenna. Whether you're making cellular calls l

the factory. from your home or trekking through the brush, our Rugged
’ Duck can be depended upon to outlast ordinary antennas
by a factor or ten, twenty, or even one hundred.

SF1800RC

/

In addition to their long life, many of our products are

quality guarantees you the best possible performance.
More than a dozen basic models are available with
connectors to fit all cellular phones. We also design
products for industrial applications such as data
transmission, security, etc.

designed to replace the original antenna and enhance the
performance of your unit at the same time. Our goal is
to bring you signal clarity at its best. With portables
becoming the dominant type of phone and applications,
including the wireless office, becoming standard, our
I MX900RC

Highband VHF Rugged Duck Selector Guide
VHF Lowband Conn 150-162 155-164 164-174
Selector Guide BN6Ginch  BN150RD BNIS5RD  BN164RD
Connector BN3inch  BNISORS BNIS5RS ~ BN164RS
Connector Styl es BN #A HT6inch  HT150RD HT155RD HT164RD
BN - BNC connector, fits Wi = HT #A HT3inch  HT150RS HT155RS HT164RS
son, Regency, Tama phone, L&A= MX #A MX6inch  MX150RD MX155RD  MX164RD
Standard, Yaesu, etc. TN#A MX3inch  MX150RS MX155RS MX164RS
/ / - Specifiy 3" or 6" PE6inch  PEI50RD PEIS5RD  PEL64RD
HT - 5/16-32 x 1/2 inc } PE3inch  PEI50RS PEISSRS  PEL64RS
: # Insert desired frequenc;
threetads, fits Mm?rgla MT, I\QH, ﬂ quency SFI6inch  SFI150RD SFJIS5RD  SFJ164RD
most common stud connector. SFJ3inch  SFJIS0RS  SFJISSRS  SFII64RS
TNGinch  TN150RD TNIS5RD  TN164RD
MD - M7 x 1.0 metric thread, TN3inch  TNI50RS TNISSRS  TN164RS
fits GE MPD. UHF Rugged Duck Selector Guide
_ Conn 406-430 450-470 470-512
méa'd 1ﬂ’ éfv‘é t;m?e’l 1’\‘:)('”0“ BNGinch  BNAOGRB  BN4SORB  BN470RB 800/900 Rugged Duck Selector Guide
! : BN 2 inch BN406RC BN450RC BN470RC Conn 806-866 821-896 896-960
HT6inch  HT406RB  HT450RB HT470RB BN Elevated BNS8OORE ~ BN82IRE  BNYOORE
SF - SMA female thread, fits HT2inch  HT406RC ~ HT450RC HT470RC BN 1/4 Wave BNS8OORC ~ BN82IRC  BNYOORC
Motorola 800 MHz radios. MD 6 inch MD406RB MD450RB MD470RB MD Elevated MD80ORE MD821RE  MD90ORE
MD2inch  MD40GRC ~ MDA4SORC ~ MD470RC MD 1/4 Wav MDSOORC ~ MD82IRC  MD90ORC
SFJ - Special SMA female MRGinch ~ MRAO6RB ~ MRA50RB  MRA470RB MX Elevated MXB0ORE ~ MX82IRE  MX900RE
thread, fits Johnson and most MR 2 inch MR406RC MR450RC MR470RC MX 1/4 Wave MX800RC MX82IRC  MX900RC
other 800 MHz radios. MX 6 inch MX406RB MX450RB MX470RB SF Elevated SF800RE SF821RE SF900RE
SFU - (Rugged antennas MX2inch ~ MX406RC ~ MX4S0RC ~ MX470RC SF14Wave  SFBOORC  SF82IRC  SF900RC
only) for King Radio 800 MHz FEGMED —FEOGE FEERE  PERE SFIElevated ~ SFJS00RE  SFJB2IRE  SFJ900RE
Uniden 800 MHz. (Skirt) FEZMED  FEEEGE  REEERE  PEEURC SFJU4Wave  SFJBOORC ~ SFJB2IRC  SFJ90ORC
SFJ6inch ~ SFJ406RB  SFJAS0RB  SFJ470RB SFUElevated ~ SFUBOORE ~ SFUS2IRE  SFU900RE
TN - TNC male thread, fits [T - SRI20E  SRHEWIRE  SREHIRD  SRAURC SFU 1/4Wave ~ SFUSOORC ~ SFUB2IRC ~ SFJ900RC
ICOM and others 1 1. SFUGinch  SFU406RB  SFU4SORB  SFU470RB SM Elevated SMBOORE ~ SM82IRE  SM9OORE
SFU2inch ~ SFU406RC  SFU450RC SFU470RC SM 1/4 Wave SM80ORC SM821RC  SM900RC
TN6inch  TNAOBRB ~ TN4SORB  TN470RB TN Elevated TNSOORE ~ TN82IRE  TNYOORE
TN2inch  TN4O6RC ~ TN450RC TN470RC TN 1/4 Wave TNBOORC ~ TN82IRC  TN90ORC

)
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Rick Maulding_j

From: Stuart Mclintosh [stuartm@cushcraft.com]
Sent: Friday, March 26, 1999 12:09 PM

To: 'Rick Maulding’

Subject: RE: Response to technical questions;

Rick the unity gain is referenced a dipole. Have a great weekend
Stuart Mcintosh

----- Original Message-----

From: Rick Maulding [SMTP:rmaulding@percon.com]
Sent: Friday, March 26, 1999 2:17 PM

To: 'Stuart Mcintosh'

Subject: RE: Response to technical questions;

Thanks for the quick response. Is that unity referenced to an isotropic
source or referenced to a dipole. Thanks, Rick

> eee- Original Message-----

> From:Stuart McIntosh [SMTP:stuartm@cushcraft.com]

> Sent: Friday, March 26, 1999 9:04 AM

>To: 'rmaulding@percon.com'

> Subject: Response to technical questions;

>

> Dear Sir:

> Regarding your questions for technical questions regarding the RTN2400SXR.
> This is a half wave portable antennas that does not require a ground plane
> to operate. The antenna exhibits unity gain. | hope this information is

> of some help. Thank you

>

> Stuart MclIntosh

>

> Stuartm@-cushcraft.com
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DIPOLE ANTENNA 2.45 GI‘IZ

FOR WIRELESS COMMUNICATION

Type No. 9090.16.0001
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Technical Data

Electrical properties

(2.4-2.5GHz

Frequency range

Impedance 50Q
VSWR <20
Polarisation vertical
Gain 1.8 dBi
“Pattern Omni

Permitted power on enfrance

1 W ([{CW) at 25 °C

Standard connector

Mechanical properties

| right angle MCX-male

Length 79 mm

Connector case ABS

Antenna case ELVAX 550

Calor Pantone cool grey 11¢
Operating temperature range -20°Cto+65°C

Dcrro Sheet 02.95/Edition 1, 231GHA/ st
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= TOKO

ANTENNA ELEMENT FOR 2.4 GHz

DESCRIPTION

The DAC Seriesis aminiature dielectric antenna element
for 2.4 GHz wireless LAN systems. This antenna has
vertical polarization characteristics. TOKQO's proprietary
ceramic dielectric material provides excellent stability
and sensitivity. It is mountable in Type Il extended
PCMCIA cards.

FEATURES

m  Vertical Polarization reception

m  Low profile (6.5mm max)

SPECIFICATIONS

m  Omni-directional in azimuth

m  Low interference design P NIV 221 DREZSE
m  Central feeding point terminal e e 2450 MHz
m  Wide bandwidth Receiving Bandwidth +50 MHz min.
. . | Q
m  Light weight mpedance 50
Peak Gain 2.15 dBi (0dBi typ.) max.
Operating Temperature -10 ~ +60° C
Storage Temperature -20~+85°C
Weight 49
DIMENSIONS
DAC SERIES Mounted with Ground Plane
76.0
— _
ko =
7N [T
e |
o \\:L-l:'/’/
6.5 max 4_»‘ 3 !

Unit: mm

15.0



DAC Series

TYPICAL CHARACTERISTICS DIRECTIVITY CHART

Receiving Signal Response vs Frequency Horizontal Pattern
CH1 S21 log MAG 2 dB/ REF -12 dB 1:0 dB i

|
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“ MARKER 11 1 cent: 2447. 309 084 MHz
0 Hz /Y "TQ: 11 151 536
Smaw A 1lloss: -10 935 dB
2
n A
3 4

/ AN

N

/
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Return Loss Vertical Pattern
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c BW: 58. 925 891 MHz
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DAC Series

INTERFERENCE COMPARISON OF DAC VS. PLANAR INVERTED FANTENNA
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DAC Series

TYPICAL APPLICATION
MOUNTED IN PCMCIA TYPE Il EXTENDED CARD

Part Number: DAC2450CT1

TYPICAL MOUNTING TO PRINTED CIRCUIT BOARD

13.6 @ hole

5.0 g hole

Ground pattern Double sided adhesive tape

(o.22mmc¢y  ___ {1 N _ __}____
PCB
y

\ N 1

\“7\ Soldered to the ground

1
of the feeding line pattern |
|

Notes: . *._Adhesive tape

« Fix the antenna element on PCB using double sided adhesive tape of 0.12mm
thickness. (Recommend No. 5015 : NITTO DENKO CORP.) Unit: mm
. Sold‘er the antenna terminal pin on the bottom side of PCB to the ground of the Material: Nitto N5015
feeding line patten.
* The terminal pin should be separated from the ground pattern.

Separator

The information furnished by TOKO, Inc. is believed to be accurate and reliable. However, TOKO reserves the right to make changes or improvements in the design, specification or manufacture of
its products without further notice. TOKO does not assume any liability arising from the application or use of any product or circuit described herein, nor for any infringements of patents or other rights
of third parties which may result from the use of its products. No license is granted by implication or otherwise under any patent or patent rights of TOKO, Inc.

oV Toko America, Inc.
1250 Feehanville Drive, Mt. Prospect, IL 60056
[ Tel: (847) 297-0070 Fax: (847) 699-7864 Web: http://www.tokoam.com

[ TOKO SALES LOCATIONS |

Midwest Regional Office Western Regional Office Eastern Regional
Toko America, Inc. Toko America, Inc. Office

1250 Feehanville Drive 2480 North First Street , Suite 260 Toko America, Inc.
Mount Prospect, IL 60056 San Jose, CA 95131 107 Mill Plain Road
Tel: (847) 297-0070 Tel: (408) 432-8281 Danbury, CT 06811
Fax: (847) 699-7864 Fax: (408) 943-9790 Tel: (203)748-6871

Fax: (203)797-1223

© 1997 Toko, Inc. CF-162-DACDS297 Printed in the USA
All Rights Reserved 039702.0K
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1. Summary: e
This document describes the Receiver Spreading Gain as
measured for WaveLAN-II, according to Ref. [l].

2. Conclusion:

The Lucent WaveLAN-II NIC product confirms to the minimum
reguired 10 dB processing gain, as set forth by she PCC for
operation in the 2.4 GHz ISM band.

3. References:

1- Document FOC §7-114, Appendix €, Guidance on Measuremsnts
for Direct Sequence Spread Spectrum Syetens.
2~ Hardware Funetional Specification for WaveLaN-II/PC Card

type 2 extended, Doc. No. BF5-2501% Rev. C,
Date 97/0%/27, Source Oryganization lLucent Teahnologies
WCND Utrecht.

3- Vitaybi, A. J., Principles of Coherant Communications,
New York, McGraw-Hill 1366.
&= Proakis, J.5.., Digital Communications, New Yok,

McGraw-Hill 1989, page 270.

4, Measurement description:

Part of the Lucent WaveLAN IEEE Network Interface Card
iNIC product FCC certvification is a Processing Galn test.
This Lest has to prove that the receivey of the tested product
employs a true spread spectrum device raceiver sgtructure,
taking full advantage of the direct seguence gpraad spectrum
modulation technigue.

This test proves the Receiver Processing Gain te be 10 4B
or more, by monitoring the Bit Error Rate (BER) of the product
under test while operating under strict specific regeived
signal conditions.

This implies that a receiver input signal is applied to
the product in the presence of a CW jammer. The CW jamming
margin method as defined in Ref. [1} 1s used.

The test ims such that it takes the theoretical calculated
SNR for the applied modulation technique and epecified BER as
a reference. For coherent QPIK demodulation as applied in the
WavelLAN IEEE product the theoretical required SNR for s BER of
i10°-8§ is 15 dB.

The test takes place at the product Puncticnal
Specificarion {Ref.[2]) specified conditicns for BER rate
measurementd, It specifies a BER equal or better than 107-8 at
an receiver input leval of -55 dBm. From reference Ty
likewise as Ref.[3] censulted in Ref, {1}, it is determined
rhat for this BER the SNR (S/N)o eguals 15 dB (OPSK, coherent
decection) .

fo mest the minimum reguired processing gain of 10 dB,
tha receiver should meet the BER in the under a J/8 rvatio of:

1 of 24
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19 - 15 = -5 db.
Taking into account I dB impiementati@n losses (Ref.{ll),
a J/8 ratio of «7 dB is calculated.

Thug, ne received bit errors should be detected for a CW
jammer level equal or less than:

-85 -7 = -62 4Bm.

For received data errors detected while the CW jammer
level is higher than -62 dBm, the J/8 margin of -7 48 is
excaeded, and are not taken intso account.

Several methods of showing compliance to the rules are
popaible, from a stepped CW jammer to a ssaginuous sweepling CW
interferer. ¥or this test the discrete stepped CW jammer
method was chosen (Ref. [1]).

The measuremants ave performed at a 50 KHz CW raster. For
each CW jammer frequency 1078 bits are trangmitted by the
transmitter and received by the product under test.

Though it would be more elegant to show BER compliance
for at leaat say ten times 1078 tranamitted/rvecaived bits, the
time involved with this grows significantly. Since the CW
interferer is stepped in & 50 KHz raster, covering the
receiver bandwidth of 16 MHz, it is considered that the BER
requirement is sufficiently met since such a muicicude o5&
measurements are taken,

The measurement time for each CW frequency is set by the
cransmitter masgage length and the number of messages
transmitted per second.

For the firmware sef data field length of 96 iS5, which
equaly 192 data bits for the WaveLhN IEEE 2 Mbir/sec. data
rate {unfortunately today message length is firmware limived),
the number of messages that need to be transmitted for a total
of 1078 bita can be calculated,

The number of needed mesaages to transemit 1078 bits
equale 10°8/192 = $20833 messages.

For a Tx rate of 1.3 KHz, the meapurement time is
520633%(1/1300)= 400 meconds.

4.1, Ser-up:

See figure 1 for the measurement set-up. A crapsmitter
tranamitting continuoualy 1300 frames per is second ie used as
the data source for the receiver under test. The transmibter
Tx mode is under external control by means of a pulse
generator. The transmitted data pattern is fixed, and known at
the receiver. This enables a check of the received dakta
against the known transmitted data at the receiver side.

In additien to this sigmnal, a CW jammer is added te the
received signal at the receivey inmput. At the inter-connection
between the RF circuits and the Digital Signal Processor (DEP)
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the demcdulatsd veceived RF signal is made available to an
error checker. Thias arror checker is a dedicated piece of
nardware that monitors the regeived data, gating cut any other
information that is likely te be present in the received data
stream (message header, message length field, CRC field,
diagnostic information field et¢.). In this hardware the known
transmitted data sequence and the received data sequence are
vompared ko eachother, and possible errors are signalled to an
external counter.

Both OW jammer generator and c¢ounter are under contrel of
a2 Persconal Computer by means of an IEEE-Instrument Control
Bus. Using a dedicated test software program the PC sets the
oW Jammer fraguency and level at the CW generator. The program
controle the counter, i.e. counter start, stop, reset and
read-out of the error count.

The test seqguence is ag follows:

The PC issues a (W frequency and output level to the CW
generator, taken from an input commwand £ile. Thus the CW
signal together wlith the transmitted data signal becomes
present at the receiver input. Immediately after the counter
is reset by the PC, there is a 30 gecond test time. For any
received data error detected by the error checker hardwars,
the error counter is incremented by one. After thege 3¢
seconds have elapsed, the PC reads the number of eyxrors
recorded a2t the counter. When no errore are detected, the PC
increages the W lavel by +1 dB, and the test is restarted
(reset counter, measurs 30 seconds, read couater value).

-When ne errors are detected, the jammer level is increased by
+1 48, and the teat ia repeated,

-If errors are detected, the CW jammer level is lowered by 1
d5. For a wmore ascurate meagurement where 1078 bits are heing
received, a 400 seconds teat time iz used to measure the BER.
Aftar this long teat, the test data (time, Ifreguency, W
level, #errors) is written to disc in the PC,

Any measurement for that W fregueney that is not
performed due to the fact that errors were detected are stored
with the puabers of errora marked as “-1°7.

The test continues by raising the jammer fraguency by 50
Kz and setting the CW jammer level to the star: value, and
the meagurerernts are repeated as described above. Annex B
shows a flowchart of this process.

Before measurements are started, the receiver input level
and CW jammer level need to be calibrated. See figure 1 fovr
the test set-up.

4.3.1. Receiver level calibration:

First, the receiver input level is calibrated using the
RF power meLer. Foy chlsg purpese, the transmitier outpub
attenuator is set to O 4B, the CW jammer level is set to -50
dBm, Using the reading from the RF power meter, the attenuator
is met such that the received level is -85 dfm.
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d.1.2. CW level calibration:

Stop the transmitter, dial fhe ocutput attenuator to 70 dB
and stop the transmitter. The CW jammer generator outpuf level
iz et ta 0 4Bw, and the RF power meter value im read. The
difference in CW output level setting and RF power meter is
the attenuation of the get-up. Thiz is the correction fastor

ihat needs to be zpplied once the measurements results are
nown .

. -4 H
Channel two (2417 MEz) was used for this test.

5. Equipment used;
# Ttem Degoription

needed

1 Portable PC with WaveLAN-II NIC, Panasconic CF-VZ1P,
SN-3J0K&EM01028, for transmitter.

1 Software “NoHermes' is «<thes.exe», 9629 bytes, 6-30-

7. Teat software configuration file as given in

Appendix D. Used for the tranamitbter,
1 Portable PC with WaveLAN-II NIC, NCR 3150, &N 1-
26105224, for receiver.
Software "Testware VI,04' <TW.EXEs, 27828 bytes, 1i-
18487, for receiver testing.
WaveLAN IEEE NIC,
PC + IEEE interface card, NCR PCE, BN 17-17039925.
Recveived exreor checker, wire-wrap prototype, home-
built,
Power supply, Delta D030-1, for error checker,
Errcy qounter, HP 5248, SN 29T73A08380.
Spectrum Analyzey, HF 9592B SN 3005U00102.
Fower Meter, Rohde & Schwarz, Millivolc meter URVS, SN
893430/070
Power Sensor, Rhode & Schwarz, typs NRV-Z2
828.3218.02, 8N 860925/005.
Pulse generator, HP 8112A, SN2343601166.
CW jammer generator, Gigatronics 7200, SN 746604.
Variable attenuator, 0-70 4B, Midwest Microwave, Model
3044,
1 Fixed attenuator, 10 yeap. 20 dB, Inmet Corp., moadel
18AH-20 and 18AH-10.
RF power splitter, ARRA 3-5200-2, 8N 2001, 3N 2003
Misc. IEEE cabling
Mise. 8MA cabling
Mise., BNC cabling for error counter
RF shielded cage

HEM B PR BER e

O e
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6. Measurament set_up: i

Ses Figure ], measurement test set-up. T¢ avoid signal
leakage and unwanted interference that can disrupt the
measurement, the whole test is performed within the shielded
RF cage, with the exception of the transmitter with variable
and Eixed attenuatcrs. These are placed outside the cage. The
fixed 30 4B attenuator assembly is placed at the RF feed.
through connector in the shielded cage wall.

. L HHHHW Puigr Canesaros
Teny PL \ |

=

e L—J e caae @; e

Wb tranwmitier

i
'
)

. C/H) G) m-{"‘_‘-"j_""'"""‘ Brceolver wndee 23t ]‘ l

) e e
WoveLAN-T2 KIC , |
raCRiver
.....,.-.._I....h.......'
y
S ——— e I T N ;

ity tor

romEEEEET 1 | NS

Bawer SphitLy

! | |
O bt PR Cpwrkt L
Fenprg o ] l dnelpaer Ervtre W ERG EaY
] e

|
| [ L | e
i

|
|
k
3
]

]

JE T,
IECE -buy i
1E6L samirol A ._.__..m-.—r"i

[

[

Figure 1. Measurement test set-up.
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7. Measurement results: iy

Calibrationg;

Receiver calibration: For 0 dB attenuator getting
(variable and fixed = 0) the received level at the receiver
input equals -3 dBm. Therefore, set the variable attenuater Lo
13 dB, and select the fixed attenuator for 30 4B attenuation.

CW jammey genexator calibration: For a © dpm oueput level
at the ganeratcr the received level at the receiver input is -
8 dBm.

Spreading Cain Measurement Results:

Annex A lists the measurement results, For each iregquency
retween Fo+/-8 MHz a BER measurement is taken.

b Note that the J/€ ration ig given at the top of the
table.

At sach measurement frequency the jammer level is varied
from -68 dEm to -60 dBm a the raceiver input, vielding & J/8
ratio of -13 to -5 4B,

As can be gean, for aome measured CW jammer frequencies
received data errors are detected.

Applying the rule of discarding the 20% worst-case
jamming/signal points {see Ref.[1]) results in zero regeived
errors {280 OW fraquencies measured, at 45 CW fregquencies a
received data error was detected for a J/8 ratic more than -7
dB, 45 < 20% * 250),

Therefora, a J/5 ratio better or equal to -7 dB is found
(CW = -62 dBm at receiver input).

Therefore the tested product complies to the required
Provegsing Gain of 10 dB.

& of 24
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APPENDIX C

FEDERAL COMMUNICATIONS COMMISSION
Equipment Authorization Division
74335 Cakland Mills Road
Columbia, MD 21046
Telephone: (M)i) 725.1585
Facsirmile: (301) 3442050

Fact 13 of the FCC Rules provides for operation of direct Sequence spread spectoum transmitters, Examples of devices
that operate under these tules include radio local area networks, cordless telephones, wireless cash registers. ind wireless
inventory racking systerns.

The Commission frequently receives requests for guidance as to how to perform measurciments to desmorstrate
compliance with the technical standards for such systems. No formal measurement procedure has been established for
determiniog compliance with the technical standsrds. Such tests are to be performed failowing the genecal guidancs in
Section 15.31 of the FCC Rules and using gaod engineering practice. The following provides information on the
measurement echniques the Commission has aceepted in the post for equipmen: sutharization purpeses. Alternative
techniquas may be acceptable upon consultation and opproval by the Commission staff. The information is organized
accarding to the pertinent FUC ruls sections.

Secticn 15.31(m): This rule specifies the number of sperating frequenciss to ke examined for tunable gquipment.

Section 15,207, Power line conducted emissions. If the unit is AC powered, an AC power line condcted test is also
required par this rule.

Section |5.247(a)?): Bandwidth, Make the measurernent with the spectrum analyzer's resolution andwidth
(REBW) = 100 KKz, [n order to make an acourate measurement, set the span => RBW,

Section |5.247(b): Powet output This is an RF conducted test. Use a diesct connection Between the antenny port of the
Wransenitter and the spectrum analyzer, through suitable attenuation. St the REW > & dB bandwidih of the emissicn or
LSe 0 pedk powsr meter.

Sectign 13.247(c): Spurious emissions. The following tests are required :

+1) RF antenna conduered test: Set RBW = 100 kHz, Video bandwidth (VBW) » RBW, scan up through i 5h harmonis,
All harmonics/spurs mast be uf least 20 48 down from the highest emission level within the suthorized band as measaed
with a [00 kH: BBV,

{2} Radizied emission test; Applies 1o harmonics/spurs that fall in the restricted bands tisted in Section 15.205 Th:;
madimum permited avarage field srengeh is listed in Seation 15,209, A pee-amp (and possibly a high-pass Flterd i3
necessary for this measure ment. For meaguresnents above | GHz, set REW = | MHz, VBEW = 10 Hz, Sweap Auto, [Hhe
emission is pulsed, modify the uait for continuous operation, use the settings shown above, then correct the reading by ‘
subtracting the peak-average comection factor, derived from the appropriate duty eyels taloulation. See Section 15.25(5)

42
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and (),

Section 13,237¢d): Power spectral density. Locate und 2oom in on emission prak(s) within the passhund. Ser

REW =3 KHe, VEW > RBW, yweep = (SPAN/3 kHz) ¢.¢.. for a Span of 1.5 MHz, the sweep shouid be

P3SN+ 50107 = 300 seconds, The peak level measured must be no greater than +8 dBm. If exermal attequation fs
sed, don't forzet 0 add this value to the reading, Use the following guidelines for modifying the power spectral denyity
HRdsirement precedure when necessary.

. Fur devices with spectrum line Spacing greater than 3 kHz no change is requited.

- For devices with spectrum line spawing equal (0 of fess than 3 kHz, the resolution bandwidih must be
reduced below 3 kHz untit che individual lines in the spectrum are resoived. The measurement data must
then be normalized to 3 kHz by summinyg the power of all the individual spectral lines within 2 3 kHz
band (in linear pawer uynits) to determine compiiance,

* {f the spectrem line spaging cannot be resolved on the gvgilable $pectrum analyzer, the noise density
function on most modern conventional spectrum analyzers will dirsetly measure the acise power density
normatized to a 1 Hz noise power bundwidsh. Add 34.8 dB for correction to 3 kHz.

’ Should all the abave fail or any coniroversy Gevelop regarding accuracy of measueement, the Laboratory
will use the HP 89440A Vector Signal Analyzer for final medsurement unless a gleur showing can be
rmade for g further alternate.

Section |5 247(¢): Processing Gain. ‘The Processing Cain may be measured using the CW jamming margin method,
Figure | shaws the test contiguration. The test consisis of stepping a signal generator in 50 KHZ increments across the
passband of the system. At each point, the generator leve required o praduce the recommended Bit Error Rate (BER) is
recorded. This level is the jammer leve, The autput pawer of the transmiding unit is measursd at the same point. The
Jammier 1o Signal (J#5) rativ is then calculated. Discard the worst 20% of the J/S data points. The Jowest temaining J/S
fatie i used when calculating the Processing Gain.

In a practical system, thera are always implementation losses which deprade the performance befow (hat of an optimal
theoretical system of the same type, Losses occur dye o nan-pptimal filtering, fack of equalization, LO phase noise,

"corner cutting in digital processing”, ctc. Totat lasses in a system, including transmitier and receiver, skould be sssumed
to be no more than 2 4B, :

The siznal to naise ratio for an ldea] non-coherent receiver is calentated from:

') Pe = Vw("fhsﬂih.\

whese : Pe = probability of error (BER) _
{5/N}e = the requived signal to noise ratio at the recsiver output for a given received signal

Guality

This is an example. You should use the equation (or curve) dictated by your demsdulation scheme.

Ret.: Viterhi, A ). Pringiptes of Cohersny Cominpnications, (New York: McGeaw-Hill 1966}, Pg. 207

Using equation {1 shown above. caleulate the signal 1@ noise ratio required for your chosen BER. This value and the

meusured IS ratio are used in the following equatien to ealoulate the Processing Gain (Gp) of the sysiem.

Gp=(5/Nja+Mj+ Lyys

whare: (8/N}a = Signal to noise ratio

43
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Mj = Y8 ratio -
Layr = Sysiem losses,

Ref: Dixon, R. Spread Spectrum Systems (New York: Wiley, 1934), Chapter |
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b T

N

f
i " rananticier * b ¥ i
: !

| F“: T

Remmiver ]

Pt b

DAt AV Cummunigatan snalyzer

Jamming Test Setup

\_ Figure ! / .

ALTERNATIVE TEST FROCEDURES

If antenns conducted tests cannot be pedforred on this device, radiated tests to show complianee with the various

conducted requirpments of Section 15.247 are acceptablc. A3 statad previously, a pre-amp must be used in making the
following measurements,

13 Calculate the wansmitter's peak power using the following equation;

V30 PG

E= 4

Wieee: E is the measured maximum ficld strength in Vim utilizing the widest available RBW.
G is the numeric gain of the transmitting entenna over an isotropic radiator.
d is the distiwce in meters from which the Field strength was measured.
P is the power in watrs for which you are solving:

(Ed }

Pt

30C

45
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e
'ul'l;

23 Mleasure the power spectend dem'%i:y as foilows:
A, Tune the amalyzer 1o the highest point of the maximizad funcarmenta! emission, Reset the analyzerto u
RBW =3 kHz, VBW » REW. span = 500 kilz, sweep = 100 sec.

B. Fram the peuk level obcained in (A), derive the figld strength, B, by applying the uppropciate aateany factor,

cable loss, pre-amp gain, ete. Using the equation fisted in (1), caloutate a power fevel for comparisen ta che
+§ dBm limit,

46

18 of 24



JUL-12-98 MON 03:59 PN P, 2b/30

ta=uul.—=w 17-23 FROM: LUGENT ID: +21306W3VE36 PAGE 25

Annex B, FCC Spreading Gain Measurementsg Resultg,
FCC Processing Gain Description,
iucent Confidential, 18357

3
iy

19 of 24



JUL-12-98 MON 03:59 PN P, 26/30

le*JWl-393 17:84 FROM: LUCENT ID: +353130E03A7E3IR FAGE 2B

Annex &, FOC Sgreading Gain Measurements Results,
Flow Chart IEEE contrel grogram,
Lucent confidential, %1987

Annex C; Flow-Chart IREE control program
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Annex D, FCC Spreading Gain Measurements Regulnis,
"NoHermes Configuration File!,
Lucent Confidential, ®1997

Below is the configuration file for the test software

"NoHermes'

listed for an 2 MBit/sec¢ Tx rate.

.y

(NGHERMES configuration file for FOC receiver spreading gain

stear, Nov 18, ‘a7,

iMake register {2h, IDACErim tegister Bh for N

iUse ext. HFS112A pulss gencrator for Trenable gormeration,

iper » 770 uS, DC=97 %, HIL

rReceiver use A model with

=1.90 V, LOL=-0.1 vV,
A-UMAC, using Testwaze TW software

Monitor with Wire-Wrap hoard and counter the Ry

sfor received errar hita.
iMake zure the transmitter
:0se CEM Tx mode, PLOP
7angd file length PLCBLEND
H * PLCPLENL
- PLODPSERY
BLCFEIGH
PLOPSYNG

h ta e e we

e

i Setting up the Theseys
Always start with a 1

[ -

;7 Lutinmdy  address Of
MMI: LO00000000000000

¢/ Lutdata addresa g}
MMI: I000000100000000

! Lutmax/min address 02
MMI: 100G001011110011

¢ Lutfinal addzess 03
MMI: 10000601110101101

¢/ Lutgain address 04
MMI: 12000L0001100000

¢ Maxsar addresz 4%
MMI: 1000QLQL000DO100

{ Tbhlank address 0%
MMI: 1000011Q44001010

: Textblank addrass 07
MMI: 1000011L00016010

i Trfblank address 08
MMT: 10091064900010190

; Tmeax address 09
MHI: 1000100100010110

i Textmeas addrssx QAR
MMI: 1200101000101100

has the fixed data pattern!

{address 39h) = Qlhj,

{addreas 3ah, lsk, 00h),

{aqdreas 38Bh, msb, 04h),

( 3Cn, ooy,

4 3Dh, Lati},
3Eh. 80},

{
Dafavlt clowk low to Righ in the middle of the data
Default enable, active high ko low At start of data,
low to high at the end of the data.
Firgt out bit is the laft one of the string

thim indicates & Write operatien.

Default clock low te high in the middle of the date
Default enable, active Righ te low at gtart of cdata,
iow to high at the end of the data.
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¢ Nummeaz address 08

MMI: 10061C1]100020100

i Tfast address OC -
MMI: 1300110000104000

i TYalow address 0D
MMI: 10Q011QL1Q0084000

i Hystocomp address OF
MMI: 1000111000000000

¢ PCEN  address 10
MMI: 1001400000C00001

i DAC step address 11
MMI+ 10Q1000100000001

¢ VG DAC addressz 12
MMY: 100100.001100011

H Ref OAD address 13
MMI: 1Q013011011007100

i Comppel address 14
MMI: lOQI010000000003

7 Edetthr addrssas 20
MMI: 1010000001000101

: Cdetthr addresas 21
MMI: 1010C00101000%01

; RErthr address 22
MMI: 1D1000100100015%1

; Mimdlvl address 23
MMl IQIQ001100006011G

+  Huntdlvl] addresa 24
MMI: 1010G1C00000G011

i 8ifs address 25
MMI: 16100101000C1010

;i Maxrxtime addrass 26
MM 1039031001001000

; Huntmoda address 27
MMI: 10100111000000600

7 Facken addresz 28
MMI: LOLIQIQQQCRA0EHCH0

¢/ Sacklen address 29
MMTI: 1393Gi00L00000Q200

7 Neantdiv addyess 2A
MMI: IR1GOL000000000

i Ignserv  address 28
MMI: 101010110Q000000

¢ Endropdlvl address 20
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Annex D, FCC Spreading Gain Measurementy Results,
"NoHermes Configuration File',
Lucent Confidential, ®1837

MMI: LOI10110000000110

;o Txcallsignd address 30 %,
MMI: 101120000000D00¢ )

i Troallsignl  asddresa 31
MMI: 1Q11006100000000

i Txcallsign? address 32
BMI: 1011001000000000

i Txcallaignl address 23
MMI: 1011001100000000

F Txeallaignd address 34
MMI: ID1201€000000000

i Tucallaignd address 35
MMI: 1211010100000000

H Tacallaigné addrass  3g
MMI: 10110)1000000000

Txcallaign? address 37
MMI. 1031011100000000

; Bx/Tx Cen adarass 38
MMI: 101115C000C00000

; Plocpen address 39
MMI: 101110210000000%

H Plepent address 3A
MMI: 1011101000040000

4 Flepenl address 3B
MMI: 10111011000000711

H Plepsarv pddeass 30
MMI: 101111Q000000000

H Plepsign gddress 3D
MMI: 1011110100910100

H Plopsyne address 38
MMI: L011111Q10000000

i Bogsten acdreas 3F
MMI: 10111111.00000000

i Cpthr address 4
MMI: 110C000Q0L0L0000

i CWthr agdress 41
MMI: 110000010031¢0111

H Trim TDAC address 42
MMI: 1100001000001011%

? Trim Q DAC address 4%
MMI: 1100001100000100

H Leével compadres 44
MMI: L1OQ01Q001000G00
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Annex D, FCC Spreading Gain Measurements Regults,
"NoHermes Configuration File',
Lucent Confidential, ®1997

; Al on/otf addzess 45
MML: L1CO0I0104000000

i Scr/sfd off addreus 70
MMI: 11110000000004600

; I0 pae/IQ test address 71
MMI: L111000100008000

H AGC address 72
MMT: 111310010:1011111%

H Antsel adeiress 73
MMI: llllOOllDGDDOOOD

: Anlp address 73
MMI: 111101400G000000

; ETsat /adten addresa 75
MMI: 11110101G0000000

i Da digen/ten address 74
MMI: 1111011000000000

H Da test address 77
MMI+ 1111011190000000

: Thesews enable addreas 75
MMI: 131L111110000000

i Programming of tvhe 1E30 s 352 MHz
i Main dividey

GEII00. QOI11010C008110100111
GPIION: 101111114090000010111

; Frogramming of the 1021 on 2085 MHg resulting in 2417 MHz Feo
i For 2417-352«2065 MHz, » (B811}h
GESIDY; 000000C000A00000000]

Main divider cowff 2100
Fapr 2065
0 2 8 1 1)h last 4 hits i3 synthesizer registar addgress

H y o ——— L

PSIOL:  00BOGL000000106016100

[ I TIPS

iveterence divider 22
GESIQL; COUGDODCO000L01100101
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