FCC Test Report FCC ID: ANOU58H004 Document Number: FCC 19-0216-0

RF Exposure

1. RF Exposure evaluation for the applying transmitter

Evaluation for ThinkPad X30 Series

As shown in the following photo, both main and auxiliary WLAN antennas of the applying laptop
PC, IBM ThinkPad X30 Series, are located at the upper part of the display (LCD) bezel. The
separation distances between the antennas and the human body are 20cm or more. Therefore the
laptop PC can be categorized as a mobile device by FCC CFR 47 Section 2.1091.

Antennas are located
at the same heiaht

The separation distance between
the antenna and the human body
(lap) is about 21cm .

The highest conducted peak output power of the Test Report is 97.7mW (19.9dBm) and the
maximum antenna gain is 1.28 dBi (See page 6/9 of the exhibit “Host Unit Information of Thinkpad
X30 Series”.).

Therefore the peak radiated output power (EIRP) is calculated as follows.
EIRP = P+ G =19.9dBm + 1.28 dBi = 21.18 dBm (131.2mW)

Then, the maximum power density at 20cm distance is calculated as :
S = EIRP/(4 x R* x n) = 0.0261 mW/cm?

Since the applying laptop PC’'s WLAN transmitter does not function to emit the radio frequency
from both diversity antennas simultaneously, the above value is the maximum RF exposure to the

persons and is below the MPE limit (1.0 mW/ cnf ). Therefore the laptop PC meets the MPE
requirements for General Population/Uncontrolled exposure.
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Evaluation for ThinkPad T40 Series

As shown in the following photo, the main antenna, an inverted Ffigure type antenna, is built in
the top portion of the LCD, and the auxiliary antenna, a coupled floating element antenna, is
built in the upper right side of the LCD.

The separation distances between the antennas and the human body are 20cm or more.
Therefore the laptop PC can be categorized as a mobile device by FCC CFR 47 Section 2.1091.

4'-1- Main antennas height

Auxiliary antenna height

|

The separation distance
between the antenna and
the human body (lap) is
about 24cm .

The highest conducted peak output power of the Test Report is 97.7mW (19.9dBm) and

the maximum antenna gain is 0.99 dBi (See page 6/11 of the exhibit “Host Unit Information
of Thinkpad T40 Series”.).

Therefore the peak radiated output power (EIRP) is calculated as follows.
EIRP =P + G =19.9 dBm +0.99 dBi =20.89 dBm (122.7 mW)

Then, the maximum power density at 20cm distance is calculated as :
S = EIRP/(4 x R? x ) = 0.0244 mW/cm?

Since the applying laptop PC’'s WLAN transmitter does not function to emit the radio frequency
from both diversity antennas simultaneously, the above value is the maximum RF exposure to the
persons and is below the MPE limit (1.0 mW/ cnf ). Therefore the laptop PC meets the MPE
requirements for General Population/Uncontrolled exposure.
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2. RF Exposure evaluation for Bluetooth transmitters

The applying laptop PCs (ThinkPad X30 Series and T40 Series) support three kinds of Bluetooth
devices as follows.

FCC ID Grantee Product Name Granted Date | ERPinFCC
Name Test Report
PI4BT-ULTRA Bluetooth Ultraport May/22/2001 T4 mwW
User’soption TDK Systems | pModule
PI4BT-IBM-PCII Europeltd.  [Biitooth PC Card 11 August/21/2001 1.0mwW
Built-in type IBM integrated Blutooth Under
LMA ANO20020100M TN IBM Japan, with 56K Modem inspection with 258mw !
Transmitter Ltd. this application

* 1. Refer the separate application document for FCC 1D:ANO20020100MTN.

ThinkPad X30 Series Interfaces to connect Wireless options

PH4BT-ULTRA
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ThinkPad T40 Series Interfaces to connect Wireless options

Main antenna
Auxiliary antenna
The mail antenna is closer
than the auxiliary from
any Bluetooth antenna.
P4BT-ULTRA

O Main aptennaof
< applying transSmitter

PCMCIA
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The main and auxiliary antennas of the applying transmitter in the LCD section are assembled
apart from each Bluetooth antenna shown in the previous page with 20 cm or more distance.
Therefore the RF exposure evaluation for those Bluetooth transmitters is able to be done
independently of the applying antennas. In other word, a collocated SAR testing is not required.

Whena customer operates the applying PC on one’s lap, the sufficient separation distance
(minimum 20cm) between the above Bluetooth antennas and the person's body (lap) can not be
maintained. That is, for the Bluetooth PC Card Il (FCC ID:PI4BT-1BM-PCII) the minimum
separation distance is approximately 1.5cm and for the built-in Bluetooth antenna the minimum
separation distance is approximately 2.5cmm. (Refer the separate application document for
FCC:ANO20020100MTN).

But the footnote of the Section 3 in Supplement Cto OET Bulletin 65 states “ Mo If a
device, its antenna or other radiating structures are operating at closer than 2.5 cm from a person’s
body or in contact with the body, SAR evaluation may be necessary when the output is more than
50 — 100 mW, depending on the device operating configurations and exposure conditions.”

The total output power of the three Bluetooth transmitters in the previous table does not exceed
5mW. Therefore these transmitters also satisfy the RF exposure evaluation regarding CFR 47
Part 15.247(b)(4) without a SAR compliance test report, and can operate with the applying
transmitter simultaneously.

IBM Web site guides to customers about the grant condition related to those collaborating
transmitter devices. See page 4 of this exhibit.
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3. IBM Web site for user’s guidance concerning the co-located transmitters

Note) The contents will be available after the product announcement.
http://www.pc.ibm.com/qtechinfo/MIGR-43693.html

Products & services Support & downloads My account

Login Frofile
PC support home TP Wireless Systems — Approved wireless Mini PCI Options
ety el and Additional RF option devices receive FCC certification

United States
Affected configurations
BIOS group 1

PG options allowed

FCC IDs Thinigglt.:lml{relgdels multiple transmission

LMA (Limitted Modular
Approval) adapters

#1 # | #1
IBM High Fate Wireless LAN :
Min PGI Adapter ANOMIAWEBRSGGA 'Rl'g[% gerlles " o o
Cisco Aronet Wireless ANOUSEHO0A il
802.11b 30 Seriesan

BIOS group 2

P optionz allowed

LMA (Limitted Modular Approved Itiole ot
Approval) adapters FCG 1Ds ThinkPad models m;1 B ;;nsmm;gn
Cizco Aironet Wireless ANOUSEHO0A R4A0 Serles
280211b ,
i T40 Series
Intel PRO/Wireless LAN .
2100 3B Mini PCI Adapter PR20020201CLK 130 Seriestian) o 0|0
IEM Hieh Rate Wireless LAN :
Mini PGI Adapter I ANO20020200BRX  |R40 Series

NG: Mot authorized to use by the FCC rule, nor recognized by BIOS.
#1: FCOC I ANDZ0020100RATM [EM Integrated Bluetooth with 96K Modem

#o. FCCID: PUBT-ULTRA Eluetooth UltraPaort Madule from IBM
#3: FCC ID: PUET-IEM-PCI Eluetooth PG Card I
Solution

The supplementary document of ThinkPad's * Service and Troubleshooting Guide™ has
the following information in - Wireless regulatory information — USA Federal
Ceommunications Commission (FCCY section:

Use of wireless options
Please make sure of the following conditions on use of wireless features.

1. Wisit the [BM site at wwanibm.com/ po/gtechinfo/MIGRE-43653. html and confirm
the updated list of RF option devices that have been approved to cooperats
with the integrated wireless feature.

2. When vou use any other REF option device that is not listed on the [EM site, all
other wireless features including the integrated transmitter in vour ThinkFad
computer are reguired to be turned off.

3. Usars are requested to follow the RF Safety instructions on wireless option
devices that are included in the RF option device's user's manual.

Document id: MIGR-43653
Last modified: 2002-06-03
Copyriaht (G) 2002 [BM Corporation
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Prepared by S.Motoki 6/6



