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RF Exposure evaluation

1. RF Exposure evaluation for the applying LMA transmitter

As shown below, the all transmitter antennas of both host PC devices are located at the upper
portions of each display (LCD) section, and the separation distances between the antennas and the
human body are 20cm or more. Therefore the applying LMA transmitter and each antenna system
is categorized as a mobile device by FCC CFR 47 Section 2.1091.

—

Main antennas height

Auxiliary antenna height

The separation distance
between the antenna and
the human body (Iap) is
24cm or more.

F

Antennas are located
at the same heiaht

The separation distance
between the antenna and
the human body (lap) is
21cm or more.
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[MPE evaluation]

The following table shows the highest conducted peak output power values of the applying
modular device measured with each host device, and the maximum peak antenna gains of

each host device.

IBM ThinkPad T40 Series
Transmission P: conducted peak Test report number G: peak
mode output power P antenna gain
2'4%'gzsga”d 17.1dBm (51.3mW) | FCC 19-0246-0 +0.99 dBi
2'4(3%&6‘”‘1 17.1dBm (51.3mW) | FCC 19-0247-0 +0.99 dBi
5.8GHz bnad .
oEDM 16.7dBm (46.8mW) | FCC 19-0246-0 - 0.23 dBi
IBM ThinkPad X30 Series
Transmission P: conducted peak Test report number G: peak
mode output power P antenna gain
2'4%'22826‘”0' 17.1dBm (51.3mW) | FCC 19-0215-0 +1.28 dBi
2.4GHzband |17 34p 53.7mw) | FCC 19-0217-0 +1.28 dBi
OFDM
S'Sgﬁé&”ad 16.7dBm (46.8mW) | FCC 19-0215-0 +0.32 dBi

With those results, the maximum power density at 20cm distance is calculated as follows.

IBM ThinkPad T40 Series

Transmission EIRP=P+G EIRP Max. power density
mode (dBm) (mWw) S = EIRP/(4 x 20° x r)
2.4GHz band 2
DSSS 18.09 64.5 0.0129 mW/ cm
2.4GHz band 5
OEDM 18.09 64.5 0.0129 mW/ cm
5.8GHz bnad 2
OFDM 16.47 44.4 0.0089 mW/ cm
IBM ThinkPad X30 Series
Transmission EIRP=P+G EIRP Max. power density
mode (dBm) (mw) S = EIRP/(4 x 20 x 1)
2.4GHz band 2
DSSS 18.38 68.9 0.0137 mW/ cm
2.4GHz band 5
OEDM 18.58 72.1 0.0144 mW/ cm
5.8GHz bnad 2
OFDM 17.02 50.4 0.0100 mW/ cm

Since the applying modular transmitter device does not function to emit the radio frequency from
both diversity antennas simultaneously, the above results are the maximum values of RF exposure
to the persons, and are far below the MPE limit (1.0 mW/ cm? ). Therefore the LMA transmitter
meets the MPE requirements for general Population/Uncontrolled exposure.
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2. RF Exposure evaluation for co-located Bluetooth transmitters

The applying host devices support three kinds of Bluetooth devices as follows.
Grantee ERPin FCC
FCCID Name Product Name Granted Date i
PI4BT-ULTRA Bluetoath Ultraport M ay/22/2001 L4mw
User's TDK Systems | Module
i EuropeLLtd.
option PI4BT-IBM-PCI| uropeLtd. | o) tooth PC Card I August/21/2001 1.0mW
Built-in .
typeLMA | ANO20020100MTN | IBM Japan, | 'BM integrated Blutooth | oo v o600 | 25mw
X with 56K Modem
transmitter Ltd.

Collocated Bluetooth options for ThinkPad T40 Series

Built-in antenna of
FCC ID: ANO20020100MTN

P4BT-ULTRA
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Collocated Bluetooth options for ThinkPad X30 Series

P4BT-ULTRA

6T H 9FEd

-

R AR (BRI
Nk :

Built-in antenna of
FCC ID: ANO20020100MTN

2.5cm
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The main and auxiliary antennas placed at LCD section of the each host device (ThinkPad T40 Series,
or X30 Series) are assembled apart from each Bluetooth antenna shown in the previous page with 20 cm
or more.

Therefore the RF exposure evaluation for those Bluetooth transmittersis allowed to be examined
independently of the applying WLAN antennas. In other word, the SAR testing for the applying
transmitter in co-locating with those Bluetooth optionsis not required thanks to the following reasons.

When a 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 (Iap) can not be maintai ned.
But the footnote of the Section 3 in Supplement C to OET Bulletin 65 states :

W4 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 concerning those collaborating
transmitter devices. See the next page.
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3. IBM Web site for user’s guidance concerning the co-located transmitters

Note) The info for the applying LMA transmitter is not available until the product announcement.

http://www.pc.ibm.com/qtechinfo/MIGR-43693.html

Home | Products & services | Support & downloads | My account

» Select a laneuage uppart home Laein Prafile

TP Wireless Systems — Approved wweless Mlnl PGI c:-ptlons

S e and additional RF option devices receive FGG certification

‘iarr anty Ibokup
Related links:

Applicable countriesfregions

United States

Service hints & tips

Affected configurations
Additional RF Option devices receive FGG certification for use on:

BIOS eroup 1

[ [ P options sllowed multiple |
LMA (Limitted Modular FCC IDs Approved | transmission

" _' = i | Approval) adapters . . ThinkPad models # I 0 #3
Find a Busin ; ; : - L Ll
P IBM High Rate Wireless layoma awERSEGA RS2 Series
. | LAM Min PGI Adapter | | X
A A Wirel r: T30 Series NG 0 0
isoo Aironet lWirsless |01 g nng X230 Series (X300
_ 80211k
BIOS eroup 2
| [P options allowed multiple |
LA (Limitted Modular FCC IDs Approved | transmission
Approval) adapters ThinkPad models | [ T 1
| | #1 #2 | #
IEM 11a/b/e Wireless | [ ' [
LAN Mini PCI Adaptey | 020030400LEG .
Gizco Aronet Wireless |, (3¢l anr s
MO S HIO4 T40 Series 0 0 0

o  SUZIAR
Intel PROMWireless LAN |
| 2100 3B Mini PCL adspter |02 002020TCLE

IEM ng Rate Wireless laMo20020200 BR

30 Series (X312

| LAN Mini POT Adapter 0| 340 Series w0
e bAoA et A O B T4
MG: Mot authorized to usze by the FGG rule, or not recognized by BIDS,
#: FooIcc ANOZ0020700MTH Opticn Mame: [BM Integrated Bluetooth with 56K Modem
# Foo i PHET-ULTRA Option Mame: Bluetooth UkraPort Module from IEM
#& Foo e PR BT-1BM-PCO Option Mame: Bluetooth PG Card 1T
Solution

The supplementary document of the ThinkPad system's " Service and Troubleshooting Guide” has the
following information in “Wireless regulatory information - US#A Federal Communications Commission
(FGCY zection:

Fleaze make sure of the following when vou use a Bluetooth option or wireless option PG
Gard in vour ThinkPad computer.

1. Vigit the IBM site at wawpc.ibm.com/qtechinfo /MIGR-44156 html and confirm the
updated lizt of RF option devices that have been approved to cooperate with the
inteerated wireless feature.

2. When you use any other RF option device that is not listed on the IBM site, all other
wireless features including the inteerated transmitter in wvour ThinkPad computer are

required to be turned off.
3. Uszers 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-44156
Lazt modified: 2003-01-27
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