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Co-Located RF Exposure Condition
MPE Report for Mobile Fujitsu Laptops

Radio Modules:

WLAN Radio Module: FCC ID: PD9622ANH (IC ID: 1000M-622ANH)
WLAN Radio Module: FCC ID: PPD-AR5B97 (IC ID: 4104A-AR5B97)
WLAN Radio Module : FCC ID: PPD-AR5B92 (IC ID: 4104A-AR5B92)
Bluetooth Radio Module: FCC ID: PIWBSMAN (IC ID: 5255A-BSMAN)
EV-DO Radio Module: FCC ID: N7NGOBI2 (IC ID: 2417C-GOBI2)

Introduction:

The intention of this report is to evaluate RF exposure condition and enable the original
manufacturer certified Sierra Wireless EV-DO (WWAN) radio module Gobi2000 to be co-located
with original manufacturer certified WLAN radio modules Intel Puma Peak 622ANH and Atheros
HB92/HB97 in mobile Fujitsu laptops (non-tablet conditions) using the above radio modules.
Independent antennas used for each of the Radio modules and simultaneous transmission is
possible between the collocated transmitters.

Each laptop will have an option of either one Intel WLAN or one Atheros WLAN and not both
WLANS simultaneously.

SAR testing is not required as the WLAN and EVDO transmitting antennas are located more than 20
cms from the body of user in a host Fujitsu notebook. This MPE report evaluates the RF Exposure
condition of the collocated antennas within 5cms of each other in the case of a WLAN and WWAN.

Antenna location and Antenna Gain details are provided in Appendix A of this document. The
Bluetooth antenna is >20cms from other radio antennas and also the output power is low (<4mW)
and hence SAR evaluation is not required pursuant to the FCC KDB616217.

FCC Limits:

In accordance with Section 1.1310, the Maximum Permissible Exposure (MPE) limit for the General
Population/Uncontrolled Exposure of 1ImW/cm?has been applied.
Friis transmission formula: Pd = (P*G) / (4*n*r?)
where: Pd = power density (mW/cmz)
P = power input to the antenna (mW)
G = antenna gain (humeric)
r = distance to the center of radiation of the antenna (cm)

For frequency dependent limits, the lowest transmitter frequency of UMTS/EV-DO module was used
to represent the lowest MPE limit (e.g. 824MHz = 0.549 mW/cm2).

Radio Modules:

WLAN = Intel Puma Peak 2x2 model 622ANH / Atheros AR5B92 / Atheros AR5B97
WWAN = Sierra EV-DO model GOBI2000
Bluetooth = CSR BSMAN3

Antenna Details:
Refer to Appendix A for Antenna details

WLAN Antenna: NISSEI Electric PIFA Antenna
WWAN Antenna: NISSEI Electric PIFA Antenna
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MPE Calculations:

WWAN Standalone Configuration (from original Radio manufacturer certification)

Fre Maximum Maximum  Power Density FCC MPE
Technology (MH(;) Conducted Antenna @ 20cm Limit
Power (dBm)  Gain (dBi) (mW/cm”2) (mW/icm”2)
EV-DO 824 24.6 2.22 0.096 0.549
EV-DO 1850 24.61 4.49 0.162 1.000

Intel WLAN Standalone Configuration (from original Radio manufacturer certification)

Fre Maximum Maximum  Power Density FCC MPE
Technology (MHg) Conducted Antenna @ 20cm Limit
Power (dBm)  Gain (dBi) (mWicm”2) (mWicm”2)
802.11b/g/n 2400 29.85 2.46 0.339 1.000
802.11a/n 5150 29.85 3.17 0.398 1.000

Atheros WLAN (worst case of HB92/HB97) Standalone Configuration (from original Radio manufacturer)

Fre Maximum Maximum  Power Density FCC MPE
Technology (MHg) Conducted Antenna @ 20cm Limit
Power (dBm)  Gain (dBi) (mW/cm~2) (mW/cm”2)
802.11b/g/n 2400 29.58 3.62 0.416 1.000
802.11a 5300 29.85 5.56 0.693 1.000
Aggregate Collocated MPE Calculations:
Worst case Power Densities shown for respective frequency bands
Transmitter FCC ID Frequency| Antenna [ Antenna Power [MPE Limit
Modules GHz Type Gain Density | mw/cm?
(dBi) @ 20cm
mwW/cm®
WWAN N7NGOBI2 0.8 2.22 0.096 0.55
EVDO 1.8 4.49 0.162 1.0
*WLAN 24 o 2.46 0.339 1.0
(802.11abgn)| P9D622ANH 5.0 Nisse 3.17 0.399 1.0
*WLAN Electric
(802.11bgn) AR5B97 2.4 Inverted-F 2.46 0.179 1.0
*WLAN 24 3.62 0.416 1.0
(802.11abgn)|  AR5B92 5.0 5.56 0.693 1.0
Sum of Worst Case Power Densities (WWAN 1.8GHz and 0.854 1.0
WLAN 5GHz) of Collocated Transmitters
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Product Label for a typical Fujitsu Laptop (eg S760) with Intel WLAN, Sierra WWAN
and CSR Bluetooth radio modules:

.
LIFEROOK S Serles Contals Ll thlum Battary, Must bs recvclod or dlsposed of preparie
Made | STRO This devlee complles with Part 15 of the FOC Rules, Geeratlon |5 sublect
y T B A AT to the follovine Swe condltloraz ) thla devlos pav net cape harmful InSerferceca ard © thle dwloe mnt
Froduct No:FPCO44TTAK azcapt arv Infarferance recelved [neluding Inferfarence that mev cause unchs Ired operstion
Fart No:CPATERSY This Class § dlaltal spparatus cotpl los vith Canad lan [ES-O0S.
The ¥indews Loaw U5 & reglstered trademark of Mloreseft Corporatlon In she Unlied Sdates andfor other cowndrles
L5 Paben? 5 147, 645,
Fulltsu Amerlca, Ine,
Sunnyvals, CA
MADE 1IN JAPAN
- .—('“ﬁ (e
D oW -
Ik/ - [I]l These apprevals apply 1o The BEF wlraless LN card In thls 7o,
DCTavizzd . 22 Contabns WLAN FO5 1D: PERSSARH 10 100CH-EEBAN, OFT: ROPINEENE-1 D0
! ? y e ntalna Eluatoo C:
h‘fﬁ‘;ﬂﬁ%ﬂﬁrﬁf i 'I';f‘ B Contalne Blustooth FIC ID: PIVESMAN [C: BRSSA-SEMAN CFT: RCPELEHOS-1143-4"
F(,T-.\ E]t::::s:mmmn{ Centalns UMTE FOG 1D NINGBILE 16 B4ITC-EEIR
S H uﬂ:—mﬁ'l
S T 1177
\ IHEL 5% L]

Sontains WLAN FCC [D: PDI62Z2ANH, [C: 1000M-622 l.HH F
contains Bluetooth FCC ID: PIWBSMAN, ; S
Contains EVDO FCC ID: NTNGOBIZ

Conclusion:

Calculations show that the Fuijitsu laptops for the specified radio modules and their antenna gains are less
than what is listed in the MPE calculation tables above comply with Maximum Permissible Exposure (MPE)
limit for the General Population/Uncontrolled Exposure.
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APPENDIX A

Antenna Location and Antenna Gain Detalls
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| 6.3 mm | | 5.5 mm |
—>||— —>[—
WWAN Tx2 Tx1 WWAN
AUX Main (Tx)
(Rx only)

o =

Bluetooth

WLAN and WWAN Ant to User >20cms
WLAN(Tx1) - BT Ant. : 345.8mm
WLAN(Tx2) - BT Ant. : 307.1mm
WWAN(Main) - BT Ant. : 364.2mm

BT (Bluetooth) has very low power of 4mwW

Note:
Above distances are measured when LCD opened at 90 degree.

Mobile Condition
NOTEBOOK PC (Not a Tablet)



Antenna Gain Table

Main Ae Aux Ae
S760 S760 S760 S760
Laptop Models |y (ABS) mde oy mode oy (Mg) (ABS) mode oy mode i
WWAN Bands Frequency Peak Gain
(MHz) (dBi)
824 -2.73 -2.14 0.88 -0.43 -1.82 -2.21 -1.84 -1.50
GSM850 Tx 836 -1.82 -1.25 1.05 -0.38 -1.05 -1.19 -1.65 -1.26
849 -1.24 -1.08 0.96 -0.56 -0.61 -1.15 -1.75 -1.08
880 0.22 -1.16 1.45 -0.89 -0.38 -0.74 -1.96 -0.98
GSM900 Tx 900 0.33 -1.36 2.12 -0.57 -0.60 -1.33 -2.01 0.53
915 0.08 -0.89 2.22 -0.67 -0.81 -1.71 -2.02 0.66
1710 -0.19 0.18 0.81 0.61 -0.08 1.31 1.76 0.79
DCS1800 Tx 1750 -0.62 -0.06 0.38 0.34 0.20 0.87 1.35 0.87
1785 -0.75 0.12 0.68 0.34 0.53 1.44 1.24 1.21
1850 0.20 1.26 0.63 -0.57 0.48 1.93 1.42 0.81
PCS1900 Tx 1880 0.10 0.28 -0.05 -0.35 0.15 1.82 0.83 -0.50
1910 0.61 0.47 0.29 -0.18 0.50 1.99 0.37 0.29
1920 0.55 0.39 0.28 -0.31 0.53 1.63 -0.70 0.10
IMT-2000 Tx 1950 0.28 0.07 -0.23 -0.74 0.26 0.84 0.51 0.36
1980 0.64 0.20 0.14 0.00 0.58 0.81 1.02 1.12
1920 0.55 0.39 0.28 -0.31 0.53 1.63 -0.89 0.10
1930 0.46 0.29 0.16 -0.49 0.43 1.22 -0.70 0.00
1940 0.53 0.32 0.13 -0.51 0.41 1.14 -0.81 0.32
UM(TBSaiéCi;) T 1950 0.28 0.07 -0.23 -0.74 0.26 0.84 0.13 0.36
1960 0.27 0.01 -0.40 -0.71 0.29 0.74 0.51 0.52
1970 0.47 0.10 -0.26 -0.41 0.43 0.84 0.81 0.88
1980 0.64 0.20 0.14 0.00 0.58 0.81 0.99 1.12
1850 0.20 1.26 0.63 -0.57 0.48 1.93 -0.67 0.81
UM(T;;(??S T 1880 0.10 0.28 -0.05 -0.35 0.15 1.82 1.42 -0.50
1910 0.61 0.47 0.29 -0.18 0.50 1.99 0.83 0.29
1710 -0.19 0.18 0.81 0.61 -0.08 1.31 0.82 0.79
le(gi:fﬁ% T 1750 -0.62 -0.06 0.38 0.34 0.20 0.87 1.76 0.87
1785 -0.75 0.12 0.68 0.34 0.53 1.44 1.35 1.21
1710 -0.19 0.18 0.81 0.61 -0.08 1.31 0.83 0.79
UMTs(Bl;:)é)llfll)OO x 1730 0.04 0.36 0.69 0.47 0.25 1.25 1.76 1.05
1755 -0.60 0.01 0.49 0.46 0.34 1.04 1.77 0.95
UMTS 850 Tx 824 -2.73 -2.14 0.88 -0.43 -1.82 -2.21 -1.84 -1.50
(Band V) 836 -1.82 -1.25 1.05 -0.38 -1.05 -1.19 -1.65 -1.26
849 -1.24 -1.08 0.96 -0.56 -0.61 -1.15 -1.75 -1.08
830 -2.23 -1.64 0.97 -0.36 -1.44 -1.48 -1.64 -1.16
Ul\(/lgasngsvol)Tx 835 -1.98 -1.51 0.94 -0.47 -1.20 -1.32 -1.73 -1.40
840 -1.55 -1.21 1.11 -0.35 -0.81 -1.13 -1.61 -1.10
880 0.22 -1.16 1.45 -0.89 -0.38 -0.74 -1.96 -0.98
Uz\/‘lgzidgi)/(l)”;x 900 0.33 -1.36 2.12 -0.57 -0.60 -1.33 -2.01 0.53
915 0.08 -0.89 2.22 -0.67 -0.81 -1.71 -2.02 0.66
UMTS 1700 Tx 1750 -0.62 -0.06 0.38 0.34 0.20 0.87 1.35 0.87
(Band I1X) 1770 -0.73 0.04 0.59 0.63 0.51 1.33 0.85 1.17
1785 -0.75 0.12 0.68 0.34 0.53 1.44 1.24 1.21
1710 -0.19 0.18 0.81 0.61 -0.08 1.31 1.76 0.79
UMTS(;;gg/)Z()lOO x 1740 0.03 0.33 0.65 0.56 0.39 1.24 1.73 1.14
1770 -0.73 0.04 0.59 0.63 0.51 1.33 0.85 1.17
2110 0.31 -0.72 0.29 0.01 0.29 -1.04 -0.21 0.11
UMTS(é;gg/i;OO Rx 2140 0.03 -0.91 0.17 0.90 0.16 -1.37 -0.72 -0.13
2170 -0.23 -1.06 0.22 0.98 0.16 -1.41 -0.67 -0.53




T730 WLAN Antenna Data

Doc.MNo..3.8.05 Rev-6.8
Antenna Peak Gain Table:

Tx1 antenna Tx2 (or Rx2) Antenna
Frequency (MHz) Horizontal Moz Horizontal Vertical
(dBi) (dBi) (dBi) (dBi)
2400 1.92 -2.04 2.17 -1.57
2450 2.38 1.96 1.88 0.72
2500 2.33 0.06 1.83 -0.48
2501
2593 1.79 -1.78 1.59 -1.26
2685 1.69 -2.03 133 -0.64
5150 1.04 1.09 1.78 1.51
5250 1.00 0.56 0.35 0.02
5350 0.08 0.31 1.18 0.50
5470 0.02 0.01 167 0.95
5600 0.51 027 1.17 002
5725 0.50 -0.40 0.44 -1.23
5785 0.96 0.55 0.28 -1.72
5850 0.47 0.91 0.23 -2.23

® Antenna Peak Gain required being test in system basis.

T900 WLAN Antenna Data

Antenna Peak Gain Table:

Tx1 antenna Tx2 |or Rx2) Antenna Txd (or Rx3) Antenna

Frequency [MHz) I-In:ilzgir;tal Ua'g%al I-ln;ridzgir;tal 'I.I'E;‘tEiI?].IaI HnEIi:Izé:lil;‘tal Ua'gui::]al

2400 -1.54 -2.76 0.26 -0.93 -2.01 -3.00

2450 -1.73 -2.58 0.65 -0.91 -1.87 -2.79

2500 -1.36 -28 0.27 -0.04 -1.21 -2.72

15e2 -1.7 -3.12 -0.91 -2.64

2885 -1.84 -4.26 -1.69 -3.08

2700

3300

3400

3500

3000

3700

5150 -0.49 0.42 -21 -1.69 -1.56 -6.38

5250 -0.5 1.05 -2.13 -1.53 -0.88 -6.06

5350 -1.3 -0.35 -0.75 -0.33 -1.96 -6.37

5470 0.47 -0.68 -1.34 -0.01 -2.63 -2.16

5800 -1.32 -0.88 -2.35 -1.07 -0.29 -0.61

5725 -2.04 0.91 -3.08 -2.21 215 3.39

5785 -2.41 -0.62 -53.40 -1.71 1.78 3.09

5950 -2 G2 -5.2 -2 56 -1.62 -0.71 1.14

® Antenna Peak Gain required being test in system basis.
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