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Summary of Test Results

Rule Part(s): FCC §2.1093, IC RSS-102, Issue 4
FCC OET Bulletin 65-C; KDB 248227, IEC 62209-2:
2010, IEEE 1528, RSS-102, Issue 4

Device Category: Laptop
Exposure Category: | General Population/Uncontrolled Exposure

Test Procedure(s):

Device Type: Portable Device

CCK, DQPSK,DBPSK for DSSS
Modulation Type: | 64QAM, 16QAM, QPSK, BPSK for OFDM
GFSK, QPSK, BPSK for FHSS

802.11 a/n20/n40: 5180-5240 MHz
802.11 a/n20/n40 5260-5320 MHz
802.11 a/n20/n40 5500-5700 MHz
802.11 a/n20/n40: 5745-5825 MHz

TX Frequency Range:

802.11 a/n20/n40 5180-5240 MHz: 16.35 dBm
802.11 a/n20/n40 5260-5320 MHz: 19.98 dBm
802.11 a/n20/n40 5500-5700 MHz: 17.99 dBm
802.11 a/n20/n40 5745-5825 MHz: 17.12 dBm

Maximum Conducted Power Tested:

Antenna Type(s) Tested: PIFA
Body-Worn Accessories: None
Face-Head Accessories None
Battery Type (s) Tested: Li-lon: 19V / 7.9A
Level (W/KQ) Position Operational Mode

Max. SAR Level (s) Measured:

0.350 Back Touch 5 GHz
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1 General Description

1.1 Product Description for Equipment Under Test (EUT)

This test report is prepared for host (Laptop), Flo&Z09-0102. The host contains RF module model:
AR5B22, FCC ID: PPD-AR5B22, IC: 4104A-AR5B22. OettEUT” as referred to in this report, is a

Laptop with WLAN and BT radios.

Note: This SAR report only contains SAR measuremeri@fiz WLAN. Please refer to the separate

SAR report for 2.4GHz Radio.

1.2 EUT Technical Specification

Item Description
CCK, DQPSK,DBPSK for DSSS
Modulation 64QAM, 16QAM, QPSK, BPSK for OFDM

GFSK, QPSK, BPSK for FHSS

Frequency Range

802.11 a/n20/n40: 5180-5240 MHz
802.11 a/n20/n40 5260-5320 MHz
802.11 a/n20/n40 5500-5700 MHz
802.11 a/n20/n40: 5745-5825 MHz

Maximum Conducted
Power Tested:

802.11 a/n20/n40 5180-5240 MHz: 16.35 dBm
802.11 a/n20/n40 5260-5320 MHz: 19.98 dBm
802.11 a/n20/n40 5500-5700 MHz: 17.99 dBm
802.11 a/n20/n40 5745-5825 MHz: 17.12 dBm

Dimensions (L*W*H)

350mm (L) x 240mm (W) x 15mm (H)

Power Source

Li-lon: 19V / 7.9A

Weight

585¢g

Normal Operation

Lap Held

Report Number: R1305077-SAR
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2 Conducted Power Measurement

Test Block Diagram and Procedure

The RF output of the transmitter was connectetieéariput of the spectrum analyzer through sufficien

attenuation.

EUT

Attenuato

Spectrum

Measured Conducted Output Power Results

Analyzer

Single Chain
Vodulation Frequency Measured l%%r\:\?;cted Output
(MHz) (dBm)
5180 14.71
5200 14.65
5240 14.77
5260 19.92
5300 19.98
5320 17.61
802.11a 5500 14.6
5580 17.46
5660 16.79
5700 13.73
5745 14.28
5785 14.72
5825 15.33

Report Number: R1305077-SAR
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Multiple Chain
- Measured Con(c(ijucte)d Output Power

Modulation rel\jm(zncy Bl -
(MHz) ANTO ANT1 C‘;,rg\?v'gfd
5180 11.47 11.43 14.46
5200 11.26 11.39 14.34
5240 11.72 11.30 14.53
5260 17.02 15.82 19.47
5300 17.04 16.72 19.89
5320 14.51 14.19 17.36
802.11a 5500 11.08 11.91 14.53
5580 14.20 14.72 17.48
5660 13.96 13.58 16.78
5700 10.11 11.13 13.66
5745 11.95 12.36 15.17
5785 12.08 12.52 15.32
5825 12.46 12.82 15.65
5180 11.07 11.32 14.21
5200 11.43 11.10 14.28
5240 11.05 11.21 14.14
5260 14.82 14.32 17.59
5300 14.19 14.39 17.30
5320 14.00 14.37 17.20
802.11 n20 5500 12.08 13.12 15.64
5580 14.48 15.43 17.99
5660 14.59 14.93 17.77
5700 12.83 11.50 15.23
5745 13.18 13.73 16.47
5785 13.65 13.81 16.74
5825 14.04 13.67 16.87
5190 9.67 9.37 12.53
5230 13.59 13.08 16.35
5270 15.46 14.45 17.99
5310 9.80 9.40 12.61
802.11 n40 5510 8.56 9.03 11.81
5590 14.02 15.53 17.85
5670 11.33 12.86 15.17
5755 14.05 14.16 17.12
5795 14.13 13.81 16.98
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BT
" Frequency Measured Conducted
ode Channel Output Power
(MHz) (dBm)
Low 2402 3.0
BDR Middle 2441 3.6
High 2480 4.1
Low 2402 3.2
EDR Middle 2441 3.9
High 2480 4.4
Low 2402 2.9
BLE Middle 2440 3.6
High 2480 4.1
Rated Conducted Output Power Results
Rated
Conducted Tx Power dBm - single CHAIN /-
2dB
Center Center
Freq 802.11a Freq 802.11a
(MHz) (MHz)
5180 15.0 5745 15.5
5200 15.0 5765 15.5
5220 15.0 5785 155
5240 15.0 5805 155
5260 20.0 5825 155
5280 20.0
5300 20.0
5320 18.0
5500 15.0
5520 18.0
5540 18.0
5560 18.0
5580 18.0
5600 18.0
5620 18.0
5640 18.0
5660 18.0
5680 18.0
5700 15.0
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Rated Conducted Tx Power Rated Conducted Tx Power
dBm - each CHAIN / - 2dB dBm - Multiple CHAIN /- 2dB
C;’rgtqer 802.11a| 802.11HT20 C;’rgtqer 802.11a| 802.11HT20

(MH2) (dBm) (dBm) (MH2) (dBm) (dBm)
5180 12.0 12.0 5180 15.0 15.0
5200 12.0 12.0 5200 15.0 15.0
5220 12.0 12.0 5220 15.0 15.0
5240 12.0 12.0 5240 15.0 15.0
5260 17.5 15.0 5260 20.5 18.0
5280 17.5 15.0 5280 20.5 18.0
5300 17.5 15.0 5300 20.5 18.0
5320 15.0 15.0 5320 18.0 18.0
5500 12.0 13.5 5500 15.0 16.5
5520 15.0 15.5 5520 18.0 18.5
5540 15.0 15.5 5540 18.0 18.5
5560 15.0 15.5 5560 18.0 18.5
5580 15.0 15.5 5580 18.0 18.5
5600 15.0 15.5 5600 18.0 18.5
5620 15.0 15.5 5620 18.0 18.5
5640 15.0 15.5 5640 18.0 18.5
5660 15.0 15.5 5660 18.0 18.5
5680 15.0 15.5 5680 18.0 18.5
5700 12.0 13.0 5700 15.0 16.0
5745 13.0 14.5 5745 16.0 17.5
5765 13.0 14.5 5765 16.0 17.5
5785 13.0 14.5 5785 16.0 17.5
5805 13.0 14.5 5805 16.0 17.5
5825 13.0 14.5 5825 16.0 17.5

Rated Conducted Tx
Power dBm - each

Rated Conducted Tx
Power dBm - Multiple

CHAIN /- 2dB CHAIN/- 2dB
Center Center
Freq | 802.11HT40|( Freq | 802.11HT40
(MH2) (MH2)
5190 10.0 5190 13.0
5230 14.0 5230 17.0
5270 16.0 5270 19.0
5310 10.0 5310 13.0
5510 10.0 5510 13.0
5550 16.0 5550 19.0
5590 16.0 5590 19.0
5630 16.0 5630 19.0
5670 13.0 5670 16.0
5755 14.5 5755 17.5
5795 14.5 5795 17.5
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Bluetooth

Rated

Frequency| Conducted
(MH2) Output Power

dBm /- 2.5dB

Modulation

2402
BDR 2441
2480
2402
EDR 2441
2480
2402
BLE 2440
2480

gloforjorjorjorfor| ool
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3 SAR Measurement Results

This page summarizes the results of the perforrositric evaluation. The plots with the

corresponding SAR distributions, which reveal infiation about the location of the maximum SAR with

respect to the device, could be found in Appendix E

3.1 Test Environmental Conditions

Temperature: 22°C
Relative Humidity: 48%
ATM Pressure: 101.8kPa

Testing was performed by Ricky Wang on 2013-05-14 in SAR chamber.

5.2 GHz Band
Meas. ..
Reported| Limit
. Meas. | Rated SAR
Radio EUT Frequency | Test Power | Power | Antenna | Value SAR | (W/kg) | Plot
Mode Position (MHz) Type @Bm) | (dBm) (W/kg) (W/kg) 19 #
1g Tissue 1g Tissug Tissue
Back side Touch R
802.11a [ ({0 oy 5240 Body| 14.77| 150| ANT1| o0.140] 0148 15 |1
Back side Touch L
802.11a |~ i 'S 5240 Body| 14.53| 150| MIMO| 0.138| 0154 16 P
802.11n20 Ba‘é,'\‘ﬂfédgg)ou"h 5200 | Body| 1428 150| wMmMO| 0037] 0044 16 |3
Back side Touch q X
802.11n401 ™" 'y 5230 Body| 16.35| 17.0| MIMO| 0.034| 0039 16 |4
5.3 GHz Band
SAR |Reported| Limit
Radio EUT Frequency | Test | Meas.| Rated | | vaie | SAR (Wikg)| Plot
Mode Position (MHz) Type dBm) | (dBm) (W/kg) | (W/kg) 19 #
1g Tissue|1g Tissug Tissue
802.11a Ba‘z:\‘msédceg)o“h 5300 Body| 19.98| 200| ANTO| 0137] 0138 16 b
802.11a Ba‘é,'\‘ﬂfédgg)ou"h 5300 | Body| 19.89| 205| MIMO| 0.085| 0098 16 b
Back side Touch y
802.11n201 " (' "V 1y 5260 Body| 17.59| 18.0| MIMO| 0.048| 0053 1b |
802.11n40{BaCk side Toudh 5,5 Body| 17.99| 19.0| MIMO| 0.043| 0054 1B B
(Low CH)
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5.6 GHz Band
SAR |Reported| Limit
Radio EUT Frequency | Test | Meas.| Rated | | vaie | SAR |(Wikg)|Plot
Mode Postion (MH2) Type (al5m) || () 1E;V\'/I{iksgs)ue 1E;V\'/I{iksgs)ue Tiisgue i
802.11a Ba‘é,'\‘ﬂfédgll)ou"h 5580 | Body| 17.46| 180| ANT1| 0283 0320 15 |9
802.11a Ba‘é,'\‘ﬂfédgll)ou"h 5580 | Body| 17.48| 180| MIMO| 0222| 0250 16 10
802.11n205a‘z',\‘/|f(;dg|})°“"h 5580 | Body| 17.99| 185| wmIMO| 0.228] 0256 16 1
802.11n40{Back side Toudh 50, Body| 17.95| 19.0| MIMO| 0243 0309 1.6 ]2
(Mid CH)
5.8 GHz Band
_ Meas. | Rated SAR |Reported| Limit
o | EUT | Foauerer| Teo | moue | over | mema | vall || SR, (0ko) Pl
(BB | (B 1g Tissue|1g TissugTissue
Back side Touch
802.11a [** ({0 oy 5825 Body| 15.33| 155| ANT1| 0.337] 0350 16 13
Back side Touch .
802.11a [ ({0 oy 5825 Body| 15.65| 16.0| MIMO| 0215 0233 1p 14
Back side Touch
802.11n201°° " 5825 Body| 16.87| 17.5| wMMO| 0.191] 0221 1p 15
go2.11naopack side Touch o750 | pogul 17.12| 175| MMO| 0150 0164 16 16
(Low CH)

Note 1: BT stand alone SAR evaluation.

According to FCC KDB 447498 D01, Appendix A, Staaldne SAR is not required for BT if the output
power is less than 10 mW for test separation digtarfi5 mm. The maximum rated output power of BT
is 3.16 mW; therefore, stand alone SAR for BT isnequired.

Note 2: Simultaneous Transmission SAR evolution

According to KDB 447498, section 4.3.2, the estadagtand alone SAR value of Bluetooth is 0.132
mW/g for 1-g using 5mm test separation distandee Jum of 1-g SAR of BT and 5GHz WLAN is 0.482
mW/g (0.132 mW/g + 0.350 mW/q) is less than 1.6 mp\erefore, simultaneous transmission is not
required for BT and 5GHz WLAN radios. 2.4 GHz WLANd 5 GHz WLAN radios cannot transmit
simultaneously.
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Antenna Location:
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4 Test Facility

The test site used by BACL Corp. to collect radisaed conducted emissions measurement data is
located at its facility in Sunnyvale, CaliforniaSi.

The test site at BACL Corp. has been fully desctilereports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council koterference (VCCI). The details of these reports
have been found to be in compliance with the remoénts of Section 2.948 of the FCC Rules on
February 11 and December 10, 1997, and ArticletBe#/CCI regulations on December 25, 1997. The
test site also complies with the test methods andgalures set forth in CISPR 22:2008 §10.4 for
measurements below 1 GHz and 810.6 for measurerakot® 1 GHz as well as ANSI C63.4-2003,
ANSI C63.4-2009, TIA/EIA-603 & CISPR 24:2010.

The Federal Communications Commission and Volun@amgtrol Council for Interference have the
reports on file and they are listed under FCC tegfisn number: 90464 and VCCI Registration No.: A-
0027. The test site has been approved by the F@&/&LI for public use and is listed in the FCC Rabl
Access Link (PAL) database.

Additionally, BACL Corp. is an American Associatifor laboratory Accreditation (A2LA) accredited
laboratory (Lab Code 3297-02). The current scopacofeditations can be found at

http://www.a2la.org/scopepdf/3297-02.pdf?CFID=118322CFTOKEN=e42a3240dac3f6ba-
6DE17DCB-1851-9E57-477422F667031258&jsessionid=084301f47cf2996124343c704b367816b
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5 Reference, Standards and Guidelines

FCCIIC:

The Report and Order requires routine SAR evalogirtor to equipment authorization of portable
transmitter devices, including portable telephoi®s.consumer products, the applicable limitis 1.6
mW/g as recommended by the ANSI/IEEE standard G989P [6] for an uncontrolled environment
(Paragraph 65). According to the Supplement C of @Hlletin 65 “Evaluating Compliance with FCC
Guide-lines for Human Exposure to Radio frequeniegcttomagnetic Fields", released on Jun 29, 2001
by the FCC, the device should be evaluated at maxiilwutput power (radiated from the antenna) under
“worst-case” conditions for normal or intended useprporating normal antenna operating positions,
device peak performance frequencies and positmmséximum RF energy coupling.

This report describes the methodology and restigxeriments performed on wireless data terminal.
The objective was to determine if there is RF rdalieand if radiation is found, what is the exteht
radiation with respect to safety limits. SAR (SfiecAbsorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbedilmah body (or its parts) — to determine how the RF
energy couples to the body or head which is a pgirhaalth concern for body worn devices. The limit
below which the exposure to RF is considered safegulatory bodies in North America is 1.6 mW/g
average over 1 gram of tissue mass.

CE:

The CE requires routine SAR evaluation prior toipauent authorization of portable transmitter desjce
including portable telephones. For consumer pragdloe applicable limit is 2 mW/g as recommended by
the EN50360 for an uncontrolled environment. Acaggdo the Standard, the device should be evaluated
at maximum output power (radiated from the antennaler “worst-case” conditions for normal or
intended use, incorporating normal antenna opeyg@msitions, device peak performance frequencids an
positions for maximum RF energy coupling.

This report describes the methodology and restigxeriments performed on wireless data terminal.
The objective was to determine if there is RF rdaleand if radiation is found, what is the exteht
radiation with respect to safety limits? SAR (Sfiedhbsorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbedilmah body (or its parts) — to determine how the RF
energy couples to the body or head which is a pxirhaalth concern for body worn devices. The limit
below which the exposure to RF is considered safefulatory bodies in Europe is 2 mW/g average
over 10 gram of tissue mass.

The test configurations were laid out on a speciddisigned test fixture to ensure the reprodutybif
measurements. Each configuration was scanned fBr. 8Aalysis of each scan was carried out to
characterize the above effects in the device.

Report Number: R1305077-SAR Pagels of 85 SAR Evaluation Report




Qualcomm Atheros, Inc. FCC:.IP

5.1 SAR Limits

FCC/IC Limit (1g Tissue)

EXPOSURE LIMITS

SAR (W/kg)

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
Environment)

Spatial Average

(averaged over the whole body) 0.08 0.4
Spatial Peak

(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak

(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

CE Limit (10g Tissue)

EXPOSURE LIMITS

SAR (W/kg)

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
Environment)

Spatial Average

(averaged over the whole body) 0.08 04
Spatial Peak 20 10
(averaged over any 1 g of tissue '
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

Population/Uncontrolled Environments are definetbaations where there is the exposure of indiviidua
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are definetbastions where there is exposure that may be
incurred by people who are aware of the potentiaékposure (i.e. as a result of employment or
occupation).

General Population/Uncontrolled environments SpRiak limit 1.6 W/kg (FCC) & 2 W/kg (CE)
applied to the EUT.

Report Number: R1305077-SAR Pagel6 of 85 SAR Evaluation Report




Qualcomm Atheros, Inc.

FCC:. P
6 Equipment List and Calibration
6.1 Equipments List & Calibration Info
Type/Model Cal. Due Date S/IN
DASY4 Professional Dosimetric System N/A N/A
Robot RX60L N/A CS7MBSP / 467
Robot Controller N/A F01/5J72A1/A/01
Dell Computer Dimension 3000 N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2014-03-16 456
DASY4 Measurement Server N/A 1176
SPEAG E-Field Probe EX3DV4 2013-08-25 3619
Antenna, Dipole, D5100V2 2014-08-23 1001
SPEAG Flat Phantom N/A 1004
Brain Equivalent Matter (5200 MHz) Each Time N/A
Muscle Equivalent Matter (5200 MHz) Each Time N/A
Brain Equivalent Matter (5600 MHz) Each Time N/A
Muscle Equivalent Matter (5600 MHz) Each Time N/A
Brain Equivalent Matter (5800 MHz) Each Time N/A
Muscle Equivalent Matter (5800 MHz) Each Time N/A
Agilent, Spectrum Analyzer E4446A 2013-09-29 US4386
Microwave Amp. 8349A N/A 2644A02662
Power Meter Agilent E4419B 2013-09-01 MY4121511
Power Sensor, HP 8481H 2014-03-25 2349A07159
Dielectric Probe Kit HP85070A N/A US99360201
HP, Signal Generator, 83650B 2013-06-21 3614A00276
Amplifier, ST181-20 N/A E012-0101
Antenna, Horn DRH-118 2014-03-07 A052704
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7 SAR Measurement System Verification

7.1 System Accuracy Verification

Prior to the assessment, the system validatiowast used to test whether the system was operating
within its specifications of £10%. The validatiossults are tabulated below. And also the correspgnd

SAR plot is attached as well in the SAR plots files

7.2 System Setup Block Diagram

Tuning
element __
Spacer

3D Probe positioner

1‘“"“-’ ’J’JFI:{t Phantom

7.3 Liquid and System Validation

N
] - __ Dipole
Signal
Generator | | xb%l’

Liquid L -
. Freq. Target | Measured | Deviation | Limits
Date Simulant [MHz] Parameters T[Scr:T]p P VETIE [%] [%]
er 22 49.0 50.5 3.06 +
2013-05-14 Body 5200 o 22 5.3 5.19 -2.08 t
1g SAR 22 74.9 77.0 2.80 +10
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Date Simulant Freq. Parameters I‘Tigtrlri]d Target | Measured | Deviation | Limits
[MHz] [oc]p Value | Value [9%] [%]
er 22 48.6 50.3 3.50 +
2013-05-14 Body 5500 o 22 5.65 5.54 -1.95 +5
1g SAR 22 79.3 77.8 -1.89 +10
Date Simulant Freq. Parameters I‘Tigtrlri]d Target | Measured | Deviation | Limits
[MHz] [oc]p Value | Value [9%] [%]
er 22 48.2 49.7 3.11 +
2013-05-14 Body 5800 o 22 6.0 5.84 -2.67 +
1g SAR 22 74.2 73.2 -1.35 +10

& = relative permittivity, o= conductivity and o=1000 kg/m3
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8 EUT Test Strategy and Methodology

8.1 Test Positions for Device Operating Next to a Persts Ear

This category includes most wireless handsets fixitttl, retractable or internal antennas located
toward the top half of the device, with or with@ufoldout, sliding or similar keypad cover. The
handset should have its earpiece located withimgiper ¥ of the device, either along the centedmne
off-centered, as perceived by its users. This tfeandset should be positioned in a normal opeyat
position with the “test device reference point’dted along the “vertical centerline” on the frohtle
device aligned to the “ear reference point”. Ttest device reference point” should be locatetiat t
same level as the center of the earpiece regitw. “Vertical centerline” should bisect the frontfage
of the handset at its top and bottom edges. Anré&farence point” is located on the outer surfaice
the head phantom on each ear spacer. It is lodaecin above the center of the ear canal entiance
the “phantom reference plane” defined by the thiress joining the center of each “ear referencenfjoi
(left and right) and the tip of the mouth.

A handset should be initially positioned witle tharpiece region pressed against the ear spaaer of
head phantom. For the SCC-34/SC-2 head phantende¥ice should be positioned parallel to the “N-
F” line defined along the base of the ear spaardbntains the “ear reference point”. For intehead
phantoms, the device should be positioned patalile cheek for maximum RF energy coupling. The
“test device reference point” is aligned to ther“ederence point” on the head phantom and the
“vertical centerline” is aligned to the “phantonfeneence plane”. This is called the “initial ear
position”. While maintaining these three alignngenhe body of the handset is gradually adjusted to
each of the following positions for evaluating SAR:

E

+30
B LE ERP

0 B
.30 “

W <
Vi [
10 mm square
EEP
ERP - ear reference point N

- entrance to ear anal
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8.2 Cheek/Touch Position

The device is brought toward the mouth of the hgshtom by pivoting against the “ear reference fjoin
or along the “N-F” line for the SCC-34/SC-2 heacptom.

This test position is established:

o When any point on the display, keypad or mouthpjo¢ions of the handset is in
contact with the phantom.

o (or) When any portion of a foldout, sliding or slanikeypad cover opened to its intended
self-adjusting normal use position is in contadtwvthe cheek or mouth of the phantom.

For existing head phantoms — when the handset tms#act with the phantom at the pivoting point,
rotation should continue until the device touctesdheek of the phantom or breaks its last contact
from the ear spacer.

Cheek /Touch Position

8.3 Ear/Tilt Position

With the handset aligned in the “Cheek/Touch Paigiti

1) If the earpiece of the handset is not in folhtact with the phantom’s ear spacer (in the “Chiakch
position”) and the peak SAR location for the “Ch@aluch” position is located at the ear spacer megio
corresponds to the earpiece region of the hantlteetievice should be returned to the “initial ear
position” by rotating it away from the mouth urttile earpiece is in full contact with the ear spacer

2) (otherwise) The handset should be moved (treedjlaway from the cheek perpendicular to the line
passes through both “ear reference points” (nate:as these ear reference points may not physically
exist on a split head model) for approximate 2-3 dfthile it is in this position, the device handiset
tited away from the mouth with respect to the t'@avice reference point” until the inside anglénmsen
the vertical centerline on the front surface ofphene and the horizontal line passing througretire
reference point is by 15 80°. After the tilt,stthen moved (translated) back toward the head
perpendicular to the line passes through bothrefarence points” until the device touches the pran
or the ear spacer. If the antenna touches thefiregdhe positioning process should be repewatithl a
tilt angle less than 15 80° so that the deviceienantenna would touch the phantom simultaneously.
This test position may require a device holderasitpner to achieve the translation and tiltinghwi
acceptable positioning repeatability.

If a device is also designed to transmit with ggad cover closed for operating in the head ositi
such positions should also be considered in the &4Riation. The device should be tested on tie le
and right side of the head phantom in the “Cheekéht and “Ear/Tilt" positions. When applicable,
each configuration should be tested with the argéntiits fully extended and fully retracted positso
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These test configurations should be tested atigie middle and low frequency channels of each
operating mode; for example, AMPS, CDMA, and TDMWKthe SAR measured at the middle channel
for each test configuration (left, right, Cheek/€buTile/Ear, extended and retracted) is at leAstB
lower than the SAR limit, testing at the high aad lchannels is optional for such test configuragpn

If the transmission band of the test device isthaa 10 MHz, testing at the high and low frequency
channels is optional.

Ear /Tilt 15° Position

8.4 Test positions for body-worn and other configuratios

Body-worn operating configurations should be testet the belt-clips and holsters attached to the
device and positioned against a flat phantom imabuse configurations. Devices with a headsetudutp
should be tested with a headset connected to theedeWhen multiple accessories that do not cantai
metallic components are supplied with the device,device may be tested with only the accessoty tha
dictates the closest spacing to the body. Whetipreiaccessories that contain metallic componargs
supplied with the device, the device must be teatftleach accessory that contains a unique metalli
component. If multiple accessories share an idaihtnetallic component (e.g., the same metallitc-bel
clip used with different holsters with no other ailé¢t components), only the accessory that dicttites
closest spacing to the body must be tested.

Body-worn accessories may not always be supplieaifable as options for some devices that are
intended to be authorized for body-worn use. Aasafon distance of 1.5 cm between the back of the
device and a flat phantom is recommended for tg$tody-worn SAR compliance under such
circumstances. Other separation distances magdu: but they should not exceed 2.5 cm. In these
cases, the device may use body-worn accessoriggrthide a separation distance greater than that
tested for the device provided however that thessmry contains no metallic components.

al
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8.5 SAR Evaluation Procedure
The evaluation was performed with the followingqedure:

Step 1:Measurement of the SAR value at a fixed locatioovalthe ear point or central position was
used as a reference value for asgetsenpower drop. The SAR at this point is measatdtie
start of the test and then again a&tetid of the testing.

Step 2: The SAR distribution at the exposed side of thedneas measured at a distance of 4 mm from
the inner surface of the shell. The area coverecttiire dimension of the head or EUT and the
horizontal grid spacing was 15 mm x 15 mm. Basethese data, the area of the maximum
absorption was determined by line interpolatiore Tibkst Area Scan covers the entire dimension
of the EUT to ensure that the hotspot was corredéntified.

Step 3 Around this point, a volume of 30 mm x 30 mm xrifin was assessed by measuring 5 x5 x 7
points. On the basis of this data set, the spadiak SAR value was evaluated under the
following procedure:

1. The data at the surface were extrapolated, sircedhter of the dipoles is 1.2 mm away from the
tip of the probe and the distance between the ceidad the lowest measuring point is 1.3 mm.
The extrapolation was based on a least squareithlgorA polynomial of the fourth order was
calculated through the points in z-axes. This potyral was then used to evaluate the points
between the surface and the probe tip.

2. The maximum interpolated value was searched wétinaaghtforward algorithm. Around this
maximum the SAR values averaged over the spatlames (1 g or 10 g) were computed by the
3D-Spline interpolation algorithm. The 3D-Splinec@mmposed of three one dimensional splines
with the “Not a knot"-condition (in x, y and z-da#ons). The volume was integrated with the
trapezoidal-algorithm. One thousand points (10 x 10) were interpolated to calculate the
averages.

3. All neighboring volumes were evaluated until noghgioring volume with a higher average
value was found.

Step 4 Re-measurement of the SAR value at the samedocas in Step 1. If the value changed by more
than 5%, the evaluation was repeated.
8.6 Test Methodology

The tests documented in this report were performegcordance with FCC OET Bulletin 65
Supplement C 01 01, IEC 62209-2, IC RSS 102 Issared4following specific FCC Test Procedures.

e KDB 648474 D01 SAR Handsets Multi Xmitter and Avi@1r05
 KDB 248227 D01 SAR meas for 802 11 abg v01r02
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9 DASY4 SAR Evaluation Procedure
9.1 Power Reference Measurement

The Power Reference Measurement and Power Drifsiteanent jobs are useful jobs for monitoring
the power drift of the device under test in thechgirocess. Both jobs measure the field at a gpdcif
reference position, at a selectable distance flaphantom surface. The reference position

can be either the selected section’s grid refereog#@ or a user point in this section. The refesen

job projects the selected point onto the phantorfase, orients the probe perpendicularly to the
surface, and approaches the surface using thdestlgetection method. The Minimum distance of probe
sensors to surface determines the closest measurpniat to phantom surface. By default, the
Minimum distance of probe sensors to surface is 4iftms distance can be modified by the user, but
cannot be smaller than the Distance of sensorradiliim points to probe tip as defined in the probe
properties (for example, 2.7mm for an ET3DV6 projpe).

9.2 Area Scan

The Area Scan is used as a fast scan in two dimes$d find the area of high field values, befooand
a finer measurement around the hot spot. The gigatisd interpolation routines implemented in DASY4
software can find the maximum locations even iatregly coarse grids.

The scanning area is defined by an editable ghés @rid is anchored at the grid reference poirthef
selected section in the phantom. When the Area’Spaoperty sheet is brought-up, grid settings lban
edited by a user.

When an Area Scan has measured all reachable pivicasnputes the field maxima found in the scanned
area, within a range of the global maximum. Theyeafin dB) is specified in the standards for
compliance testing. For example, a 2 dB rangegsired in IEEE 1528-2003, EN 50361 and IEC 62209
standards, whereby 3 dB is a requirement when dangd is assessed in accordance with the ARIB
standard (Japan). If only one Zoom Scan followsAtea Scan, then only the absolute maximum will be
taken as reference. For cases where multiple mamgrare detected, the number of Zoom Scans has to
be increased accordingly.

After measurement is completed, all maxima and tw@rdinates are listed in the Results propergepa
The maximum selected in the list is highlightedha 3-D view. For the secondary maxima returnechfro
an Area Scan, the user can specify a lower lineiakgSAR value), in addition to the Find secondary
maxima within x dB condition. Only the primary maxim and any secondary maxima within x dB from
the primary maximum and above this limit will beasared.
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9.3 Zoom Scan

Zoom Scans are used to assess the peak spatial&éés within a cubic averaging volume containing 1
g and 10 g of simulated tissue. The default ZooanSuneasures 5 x 5 x 7 points within a cube whose
base faces are centered around the maxima foumgrieceding area scan job within the same procedure
When the measurement is done, the Zoom Scan eealtet averaged SAR for 1 g and 10 g and displays
these values next to the job’s label.

9.4 Power drift measurement

The Power Drift Measurement job measures the &eltie same location as the most recent power
reference measurement job within the same procedndewith the same settings. The Power Drift
Measurement gives the field difference in dB frdma teading conducted within the last Power Referenc
Measurement. Several drift measurements are pedositone reference measurement. This allows & use
to monitor the power drift of the device under t@ghin a batch process. The measurement proceslure
the same as Step 1.

9.5 Z-Scan

The Z Scan job measures points along a verticalgétr line. The line runs along the Z axis of a-one
dimensional grid. A user can anchor the grid toshetion reference point, to any defined user pmito
the current probe location. As with any other gritie local Z axis of the anchor location estalelgsthe
Z axis of the grid.
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10 Appendix A — Measurement Uncertainty

The uncertainty budget has been determined foD&®Y4 measurement system and is given in the

following Table.

300 MHz to 3 GHz

SASY4 Uncertainty Budget
According to IEEE 1528

Error Description Un\c/z{baéinty Fglz,? Div. ((1:;]) (1003 St((ji;)nc. St(dl'ol;;' ¢ E/ve:‘)f
Measurement System

Probe Calibration +6.0% N 1 1 1 £60% £6.0pp
Axial Isotropy +4.7 % R J3 0.7 0.7 +19%| +1.9% o
Hemispherical Isotropy +9.6% J3 0.7 0.7 +3.9% +3.9% o
Boundary Effects +1.0% R J3 1 1 +06%| +*06% oc
Linearity +4.7% R J3 1 1 +27% | +£27%| o
System Detection Limits +1.0% R J3 1 1 +06% | *06%| o
Readout Electronics +03% N 1 1 1 +03W £03(% <
Response Time +0.8% R| 3 1 1 +05% | *05%| o
Integration Time +2.6% R J3 1 1 +15% +15% oc
RF Ambient Conditions +3.0% R J3 1 1 +17% | *17% oc
Probe Positioner +0.4% R J3 1 1 £02% | *02%| o
Probe Positioning +29% R J3 1 1 +1.7% | +1.7%| o
Max. SAR Eval. +1.0% R J3 1 1 +06% | *06%| o

Test Sample Related

Device Positioning +2.9% N 1 1 1 +2.9% +29% o
Device Holder +3.6% N 1 1 1 +3.6% +26% o
Power Drift +5.0% R 1 1 +2.9% +299% o

Phantom and Setup

Phantom Uncertainty +4.0% R J3 1 1

+23% +23% oc

Liquid Conductivity (Target) +5.0% R J3 0.64 0.43 +18%| +129% o
Liquid Conductivity (meas.) +25% N 1 0.64 043 16% +1.1% oc
Liquid Permittivity (Target) +5.0% R J3 0.6 0.49 +1.7% +14% o
Liquid Permittivity (Target) +25% N 1 0.6 0.49 145 % +1.0% oc

Combined Std. Uncertainty - - - - -

+10.8P +1@63] 330

Expanded STD Uncertainty - - - - -

+21.6P6 +2%6 -
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3 GHz to 6 GHz

SASY4 Uncertainty Budget
According to IEEE 1528

Error Description Un\ig{ba;nty PDrlgt) Div. ((1:;) (1003 St((ji(;nc' St(dl'oz? c. E/vei‘)f
Measurement System
Probe Calibration £6.55% N 1 1 1 +6.55(% *6%HBY
Axial Isotropy 4.7 % R J3 0.7 0.7 +19% +19% o
Hemispherical Isotropy +9.6% J3 0.7 0.7 +3.9% +3.9% o
Boundary Effects +2.0% R J3 1 1 +12% +12% oc
Linearity +4.7 % R J3 1 1 £27% | +£27%| o
System Detection Limits +1.0% R J3 1 1 +06% | *06%| o
Readout Electronics +03% N 1 1 1 +03W £03(% <
Response Time +0.8 % R J3 1 1 +05% +05% oc
Integration Time +2.6% R J3 1 1 +15% +15% oc
RF Ambient Conditions +3.0% R J3 1 1 +1.7% | *1.7%| o
Probe Positioner +0.8% R J3 1 1 +05% | *05%| o
Probe Positioning +9.9% R J3 1 1 +57% | +57%| o
Max. SAR Eval. +40% R J§ 1 1 +23% +23% o
Test Sample Related
Device Positioning +29% N 1 1 1 +2.9% +29% o<
Device Holder +3.6% N 1 1 1 +3.6% +26% o
Power Drift £5.0% R 1 1 +£2.9% +29% o
Phantom and Setup
Phantom Uncertainty +4.0% R| 3 1 1 £23% | *23%| o
Liquid Conductivity (Target) +5.0% R J3 0.64 0.43 +18%| +129% o
Liquid Conductivity (meas.) +25% N 1 0.64 043 16% +11% oc
Liquid Permittivity (Target) +5.0% R J3 0.6 0.49 +1.7% +14% o
Liquid Permittivity (Target) +25% N 1 0.6 0.49 145 % +1.0% oc
Combined Std. Uncertainty - - - - - +12.7P +1%2| 330
Expanded STD Uncertainty - - - - - +254P6 +2%4 -
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11 Description of Test System

These measurements were performed with the autdmate-field scanning system DASY4 from
Schmid & Partner Engineering AG (SPEAG) which is tburth generation of the system shown in the
figure hereinafter:

The system is based on a high precision robot (wgnlange greater than 0.9m), which positions the
probes with a positional repeatability of betteartr0.02mm. Special E- and H-field probes have been
developed for measurements close to material diseoty, the sensors of which are directly loaddthw
a Schottky diode and connected via highly residthes to the data acquisition unit.

The SAR measurements were conducted with the dasinpeobe ET3DV6 SN: 1604 (manufactured by
SPEAG), designed in the classical triangular camgon and optimized for dosimetric evaluationeTh
probe has been calibrated according to the proeeslitih accuracy of better than £10%. The spherical
isotropy was evaluated with the procedure and fdark better than £0.25dB.
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The phantom used was the Generic Twin Phantom” €Binavas simulated as a spacer of 4 mm thickness
between the earpiece of the phone and the tissudating liquid. The Tissue simulation liquid uded
each test is in according with the FCC OETG65 suppl@ C as listed below.

Ingredients Frequency (MHz
(% by weight) 450 835 915 1900 2450
Tissue Type Head| Bod Head Bodly Head Body Hegad Bodilead | Body
Water 3856 | 51.14 414p 524 41.05 56.0 54.9 404 279 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.3 0.7¢ 0.18 05 .5 (0 0.04
Sugar 56.32| 46.78 56.( 450 56.p 41.16 oo 58.0 .00.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.4 0.p g.o
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.n 0{0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 36(8 .00
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.9p 0.0 0.p 26.7
Dielectric Constany  43.42 58.0 4254 56[1 4210 56|8 39.9 54.0 39.8 52.5
Conductivity (S/m)[ 0.85 0.83 0.91 0.9 1.0 1.0Y 214 1.45 1.88 1.78

11.1 IEEE SCC-34/SC-2 P1528 Recommended Tissue DielectRParameters

Frequency Head Tissue Body Tissue
(MHz) er O (S/m) er O (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38,5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

11.2 DAY4 users Manual Recommended Tissue Dielectric Pameters

Frequency Head Tissue Body Tissue
(MHz) gr O (S/m) &r O (S/m)
5200 36.0 4.66 49.0 5.30
5500 35.6 4.96 48.6 5.65
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11.3 Measurement System Diagram
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The DASY4 system for performing compliance testssests of the following items:

* A standard high precision 6-axis robot (Staub{i family) with controller, teach pendant and softeia

An arm extension for accommodating the data adipnselectronics (DAE).

* A dosimetric probe, i.e., an isotropic E-fiel®pe optimized and calibrated for usage in tissue

simulating liquid. The probe is equipped with anicgd surface detector system.

* A data acquisition electronics (DAE) which perfarthe signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanicaaesarélietection, collision detection, etc. The unit
is battery powered with standard or rechargealiterdies. The signal is optically transmitted to the

EOC.

* The Electro-optical converter (EOC) performs thaversion between optical and electrical of the
signals for the digital communication to the DAEldar the analog signal from the optical surface
detection. The EOC is connected to the measureseewtr.

* The function of the measurement server is togoerfthe time critical tasks such as signal filtgrin
control of the robot operation and fast movemetarimpts.

* A probe alignment unit which improves the (abssjaccuracy of the probe positioning.

» A computer operating Windows 2000 or Windows XP.
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* DASY4 software.

* Remote control with teach pendant and additiciralitry for robot safety such as warning lamgs, e
» The SAM twin phantom enabling testing left-hamd aight-hand usage.

* The device holder for handheld mobile phones.

» Tissue simulating liquid mixed according to theeq recipes.

* Validation dipole kits allowing system validation

11.4 System Components

* DASY4 Measurement Server

 Data Acquisition Electronics

* Probes

* Light Beam Unit

* Medium

* SAM Twin Phantom

 Device Holder for SAM Twin Phantom
» System Validation Kits

* Robot

11.5 DASY4 Measurement Server

The DASY4 measurement server is based on ¢
PC/104 CPU board with a 166MHz low-power
Pentium, 32MB chip disk and 64MB RAM. The
necessary circuits for communication with eithe
the DAE4 (or DAE3) electronic box as well as
the 16-bit AD-converter system for optical
detection and digital I/O interface are containe
on the DASY4 I/O-board, which is directly
connected to the PC/104 bus of the CPU boarc

The measurement server performs all real-time elsbuation for field measurements and surface
detection, controls robot movements and handletysaperation. The PC-operating system cannot
interfere with these time critical processes. Alhpections are supervised by a watchdog, and
disconnection of any of the cables to the measuneserver will automatically disarm the robot and
disable all program-controlled robot movementstii@nrmore, the measurement server is equipped with
two expansion slots which are reserved for futy@ieations. Please note that the expansion stotsodl
have a standardized pin out and therefore onlgxipansion cards provided by SPEAG can be inserted.
Expansion cards from any other supplier could ssfjodamage the measurement server.
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11.6 Data Acquisition Electronics

The data acquisition electronics DAE3 consists of a
highly sensitive electrometer grade preamplifiethwi
auto-zeroing, a channel and gain-switching mulkietea
fast 16 bit AD-converter and a command decoder and
control logic unit. Transmission to the measurement
server is accomplished through an optical downfiark
data and status information as well as an optigkhki

for commands and the clock.

11.7 Probes
The DASY system can support many different prolpesy

Dosimetric Probes These probes are specially designed and calibfatecse in liquids with high
permittivities. They should not be used in aircsithe spherical isotropy in air is poor (2 dBheT
dosimetric probes have special calibrations inotegiliquids at different frequencies.

Free Space ProbesThese are electric and magnetic field probes afjgciesigned for measurements
in free space. The z-sensor is aligned to the pagizeand the rotation angle of the x-sensor isifipd.
This allows the DASY system to automatically althe probe to the measurement grid for field
component measurement. The free space probesrssatie not calibrated in liquid. (The H-field pred
can be used in liquids without any change of patarag

Temperature Probes Small and sensitive temperature probes for gensel They use a
completely different parameter set and differeraleation procedures. Temperature rise features
allow direct SAR evaluations with these probes.

11.8 ET3DV6 Probe Specification

Construction Symmetrical design with triangularecor
Built-in optical fiber for surface detection System
Built-in shielding against static charges
Calibration In air from 10 MHz to 2.5 GHz

In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and

1.8 GHz (accuracy * 8%)

Frequency 10 MHz to > 6 GHz; Linearity: + 0.2 dB
(30 MHz to 3 GHz)

Directivity = 0.2 dB in brain tissue (rotation aral
probe axis)

+ 0.4 dB in brain tissue (rotation normal probesgxi

Dynamic 5 mW/g to > 100 mW/g;
Range Linearity: £ 0.2 dB
Surface + 0.2 mm repeatability in air and cleanilitp Photograph of the probe
Detection over diffuse reflecting surfaces.

Dimensions Overall length: 330 mm

Tip length: 16 mm
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Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
Application General dosimetric up to 3 GHz
Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

The SAR measurements were conducted with the dasinpeobe
ET3DV6 designed in the classical triangular confagion and
optimized for dosimetric evaluation. The probeasstructed using
the thick film technique; with printed resistivedis on ceramic
substrates. The probe is equipped with an opticdifiber line
ending at the front of the probe tip. It is coneelcto the EOC box on
the robot arm and provides an automatic detectidheophantom
surface. Half of the fibers are connected to aqulisfrared
transmitter, the other half to a synchronized nezreiAs the probe
approaches the surface, the reflection from thiasemproduces a
coupling from the transmitting to the receivingdib. This reflection
increases first during the approach, reaches maxiamd then
decreases. If the probe is flatly touching theaef the coupling is
zero. The distance of the coupling maximum to tréase is
independent of the surface reflectivity and largejependent of the
surface to probe angle. The DASY3 software reaglsdfiection Inside view of
during a software approach and looks for the mariming a 2nd ET3DV6 E-field Probe
order fitting. The approacis stopped when reaching the maximum.

11.9 E-Field Probe Calibration Process

Each probe is calibrated according to a dosimassessment procedure described in [6] with accuracy
better than +/- 10%. The spherical isotropy waduatad with the procedure described in [7] and tbun
to be better than +/-0.25dB. The sensitivity paramse(NormX, NormY, NormZ), the diode compression
parameter (DCP) and the conversion factor (ConV)eoprobe are tested.

The free space E-field from amplified probe outpsitdetermined in a test chamber. This is perforined
a TEM cell for frequencies bellow 1 GHz, and in aneguide above 1 GHz for free space. For the free
space calibration, the probe is placed in the velmimcenter of the cavity and at the proper odgah
with the field. The probe is then rotated 360 degre

E-field temperature correlation calibration is penfied in a flat phantom filled with the appropriate
simulated brain tissue. The measured free spadedEifi the medium correlates to temperature rse i
dielectric medium. For temperature correlationhraliion a RF transparent thermistor-based temperatu
probe is used in conjunction with the E-field probe
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11.10Data Evaluation

The DASY4 post-processing software (SEMCAD) autocadly executes the following procedures to
calculate the field units from the microvolt reaghrat the probe connector. The parameters usee in t
evaluation are stored in the configuration modofethe software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compressiamnp dcpi

Device parameters: - Frequency f

- Crest factor cf
Media parameters: - Conductivity o

- Density p

These parameters must be set correctly in the atgtW hey can be found in the component
documents or they can be imported into the softdrara the configuration files issued for the
DASY components. In the direct measuring mode efrtiultimeter option, the parameters of the
actual system setup are used. In the scan vistiafizand export modes, the parameters stored
in the corresponding document files are used.

The first step of the evaluation is a linearizatifrthe filtered input signal to account for the
compression characteristics of the detector didtle.compensation depends on the input signal,
the diode type and the DC-transmission factor fthendiode to the evaluation electronics. If the
exciting field is pulsed, the crest factor of tignal must be known to correctly compensate for
peak power. The formula for each channel can bengas:

i F

- . 2
1'i { ‘ l f i .'.l'r'l.'J.-
With Vi = compensated signal of channel i (i ¥xz)

Ui = input signal of channel i (i =x, 3)

cf = crest factor of exciting field A3Y parameter)

dcp = diode compression point (DASY parameter)

From the compensated input signals the primard fileta for each channel can be evaluated:

Vi

E — fieldprobes : E, =/
dpron ' II||." Norm; - ConvlF
— i+ aaf+ aipf’
H — fieldprobes : H; =/ ,--” e 11_ i
With Vi = compensated signal of channgkx, y, z)

Norm = sensor sensitivity of channel i (i =X, y, z)
uV/ (V/m)? for E-field probes
ConF = sensitivity enhancement iugoh

) = sensor sensitivity factors for H-fieldbpes

f = carrier frequency [GHz]

Ei = electric field strenggydfannel i in V/m

H = diode compression point (DASY parameter)
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The RSS value of the field components gives the fa@ld strength (Hermitian magnitude):

i = B3+ E2 + E2

"

The primary field data are used to calculate thréveld field units.

SAR=E2, —— _
Al = B - 1000
With  SAR = local specific absorption rate in mW/g
E: = total field strength in V/m
6 = conductivity in [mho/meter] or [Siemens/egt

p = equivalent tissue density in gftm

Note that the density is normally set to 1, to aotdor actual brain density rather than the dgnsithe
simulation liquid.

11.11Light Beam Unit

The light beam switch allows automatic “tooling”tbe probe. During the process, the actual
position of the probe tip with respect to the rolwh is measured, as well as the probe length and
the horizontal probe offset. The software thenexis all movements, so that the robot coordinates
are valid for the probe tip. The repeatability liStprocess is better than 0.1 mm. If a position

has been taught with an aligned probe, the samgqrowill be reached with another aligned

probe within 0.1 mm, even if the other probe héfedint dimensions. During probe rotations, the
probe tip will keep its actual position.
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11.12Medium
Parameters

The parameters of the tissue simulating liquidrgjhp influence the SAR in the liquid. The paramster
for the different frequencies are defined in ther@gponding compliance standards (e.g., EN 50&HE|
1528-2003).

Parameter measurements
Several measurement systems are available for megshke dielectric parameters of liquids:

» The open coax test method (e.g., HP85070 digqutobe kit) is easy to use, but has only moderate
acuracy. It is calibrated with open, short, anebdizied water and the calibrations a critical
process.

* The transmission line method (e.g., model 1500MfDAMASKQOS, INC.) measures the
transmission and reflection in a liquid filled highecision line. It needs standard two port
calibration and is probably more accurate tharofhen coax method.

* The reflection line method measures the reflediioa liquid filled shorted precision lined.The
method is not suitable for these liquids becadises low sensitivity.

* The slotted line method scans the field magnitani® phase along a liquid filled line. The
evaluation is straight forward and only needs gpimesponse calibration. The method is very
accurate, but can only be used in high loss Igjaitd at frequencies above 100 to 200MHz.
Cleaning the line can be tedious.

11.13SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phanteith
2mm shell thickness (except the ear region whezé sh
thickness increases to 6mm). It has three measuateme
areas:

* Left hand
* Right hand
* Flat phantom

The phantom table comes in two sizes: A 100 x B8 gm
(L x W x H) table for use with free standing rob(sASY4
professional system option) or as a second phaatuha
100 x 75 x 85 cm(L x W x H) table with reinforcenteifor
table mounted robots (DASY4 compact system option)

The bottom plate contains three pair of bolts émking the device holder. The device holder posiio

are adjusted to the standard measurement positidths three sections. Only one device holder is
necessary if two phantoms are used (e.g., forréifitdiquids) A white cover is provided to tap the
phantom during o_-periods to prevent water evammratnd changes in the liquid parameters. Freeespac
scans of devices on the cover are possible. Optthetom top, three reference markers are provined t
identify the phantom position with respect to thbat.
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The phantom can be used with the following tissoikating liquids:

» Water-sugar based liquids can be left permanémtiiye phantom. Always cover the liquid if the teya
is not used, otherwise the parameters will ckahg to water evaporation.

* Glycol based liquids should be used with careghsol is a softener for most plastics, the ligaitbuld
be taken out of the phantom and the phantomidhi@udried when the system is not used (desiratble
least once a week).

* Do not use other organic solvents without presiptesting the phantom’s compatibility.

11.14Device Holder for SAM Twin Phantom

The SAR in the phantom is approximately inversebpprtional to the square of the distance between
the source and the liquid surface. For a sour&im distance, a positioning uncertainty of £0.5mm
would produce a SAR uncertainty of £20%. An accidgvice positioning is therefore crucial for
accurate and repeatable measurements. The positiomkich the devices must be measured, are dkfine
by the standards.

The DASY device holder is designed to cope witlfiedént positions given in the standard. It has two
scales for the device rotation (with respect toltbdy axis) and the device inclination (with reggedhe
line between the ear reference points). The ratatémters for both scales is the ear reference pHiR).
Thus the device needs no repositioning when chartgim angles.

The DASY device holder has been made out of low-POM material having the following dielectric
parameters: relative permittivity "=3 and loss tamg =0.02. The amount of dielectric material hesrb
reduced in the closest vicinity of the device, sinteasurements have suggested that the influenthe of
clamp on the test results could thus be lowered.
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11.15System Validation Kits

Each DASY system is equipped with one or more systalidation kits. These units, together with
the predefined measurement procedures within th8Dgoftware, enable the user to conduct the
system performance check and system validationtiadipurpose a well defined SAR distribution
in the flat section of the SAM twin phantom is pucdd.

System validation kit includes a dipole, tripoddwei to fix it underneath the flat phantom and a
corresponding distance holder. Dipoles are avalédil the variety of frequencies between 300MHz
and 6 GHz (dipoles for other frequencies or media@ther calibration conditions are available upon
request).

The dipoles are highly symmetric and matched atémer frequency for the specified liquid and
distance to the flat phantom (or flat section & 8AM-twin phantom). The accurate distance between
the liquid surface and the dipole center is acldenith a distance holder that snaps on the dipole.

11.16Robot

The DASY4 system uses the high precision industoiabts RX60L, RX90 and RX90L, as well as
the RX60BL and RX90BL types out of the newer sefiies1 Staubli SA (France). The RX robot
series offers many features that are importanb@orapplication:

» High precision (repeatability 0.02mm)

« High reliability (industrial design)

» Low maintenance costs (virtually maintenance-ftae to direct drive gears; no belt drives)
« Jerk-free straight movements (brushless synclusnaotors; no stepper motors)

» Low ELF interference (the closed metallic constian shields against motor control fields)

For the newly delivered DASY4 systems as well agHe older DASY3 systems delivered since 1999,
the CS7MB robot controller version from Staublused. Previously delivered systems have eithera CS
or CS7M controller; the differences to the CS7MB arainly in the hardware, but some procedures in
the robot software from Staubli are also not conghyethe same. The following descriptions aboubtob
hard- and software correspond to CS7MB controligh woftware version 13.1 (edit S5). The actual
commands, procedures and configurations, alsodirgudetails in hardware, might differ if an older
robot controller is in use. In this case please ed$er to the Staubli manuals for further inforioat
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12 Appendix B — Probe Calibration Certificates

A H W,
Calibration Laboratory of SN, Schweizerischer Kalibrierdienst
SCthII_d & Partner sﬁe—/m Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland -.4//,:;\\;; Swiss Calibration Service
T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL Certificate No: EX3-3619_Aug12

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3619

Calibration procedure(s) QA CAL-01.v8, QA CAL-14.v3, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date: August 27, 2012

This calibration certificate documents the traceabilty to national standards, which realize the physical units of measurements (SI)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE cntical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198B GB41293874 29-Mar-12 (No. 217-01508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Relerence 3 dB Attenuator SN: 85054 (3¢) 27-Mar-12 (No. 217-01531) Apr-13

Relerence 20 dB Attenuator SN: 55086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Reference 30 dB Attenuator SN: 55129 (30b) 27-Mar-12 (No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 29-Dec-11 (No. ES3-3013_Dec11) Dec-12

DAE4 SN: 660 20-Jun-12 (No. DAE4-660_Jun12) Jun-13

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642001700 4-Aug-99 (in house check Apr-11) In house check: Apr-13

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calbrated by: Jeton Kastrati Laboratory Technigien——. [ [_/L’—’—~
Approved by: Katja Pokovic Technical Manager wg

Issued: August 27, 2012

This calibration certificate shall not be reproduced except in full without written approval of the laboratary.
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LTS
Calibration Laboratory of $ ‘\f\\:,/"izz S  Sthweizerischer Kalibrierdienst
SChI"I'II-d & Ffarlner % ¢ Service suisse d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzerland % I‘ﬁ S S Swiss Calibration Service
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMX,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,2

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A BC modulation dependent linearization parameters

Potarization ¢ « rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

|EEE Std 1528-2003, “IEEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific

Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

IEC 62209-1, “Procedure to measure the Specific Absarption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarlzauon 9 =0 (f <900 MHz in TEM-cell; f > 1800 MHz: R22 wavegunde)
NORMX,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E 2 field
uncertainty inside TSL (see below ConvF).

NORM(f)x.y,.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax,y.z; Bx,y.z; Cx,y.z, VRx,y.z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offsel corresponds to the offset of vitual measurement center from the probe tip
{on probe axis). No tolerance required.
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EX3DV4 - SN:3619 August 27, 2012

Probe EX3DV4

SN:3619

Manufactured:  July 3, 2007
Calibrated: August 27, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4- SN:3619 August 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3619

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (uV/(Vim)*)* 0.43 0.38 0.41 +101%
DCP (mV)® 94.8 102.0 94.5

Modulation Calibration Parameters

uID Communication System Name PAR A B c VR Unc"
dB dB dB mv {k=2)
0 cw 0.00 X 0.00 0.00 1.00 151.8 +3.0%
Y 0.00 0.00 1.00 1735
y4 0.00 0.00 1.00 146.6

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncenainties of NormX,Y.Z do not affect the E’-field uncertainty inside TSL (see Pages 5 and 6).

B Numerical linearization parameter: uncertainty nol required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3619

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet.

f (MH2) ¢ Pen'nlttivlty‘ {S/m) F ConvF X | ConvFY | ConvFZ Alpha (mm) {k=2)
5200 36.0 4.66 4.70 4.70 4.70 0.25 1.80 +131%
5600 355 5.07 4.31 4.31 4.31 030 1.80 +13.1%
5800 35.3 5.27 4.14 4.14 4.14 0.35 1.80 +13.1%

€ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS

of the CanvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to = 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters [ and o) is restricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4- SN:3619 August 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3619

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MH2)® | Permittivity " (Sm)* ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
5200 49.0 5.30 4.17 4.17 4.17 0.35 1.90 $13.1%
5600 48.5 5.77 3.72 3.72 3.72 0.30 1.90 +13.1%
5800 48.2 6.00 4.14 4.14 4.14 0.35 1.90 $13.1%

¢ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2). else it is restricted 1o * 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
" At frequencies below 3 GHz, the validity of tissue parameters (c and a) can be relaxed to + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (¢ and o) is reslricled to + 5%. The uncertainty is lhe RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4- SN:3619

August 27, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX3DVA- SN:3619
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX30V4- SN:3618 August 27, 2012

Conversion Factor Assessment

1= 5200 MHz WGLS R58 (H_convF)-8CS f = 6800 MHz WGLS R58B (H_convF)-SC8
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

Deviation

-0 -08 -D& D& 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4— SN:3619 August 27, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3619

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 28
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2 mm
Certificate No: EX3-3619_Aug12 Page 110f 11
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13 Appendix C — Dipole Calibration Certificates

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'etalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Acoredited by the Seiss Accraditation Service (3A3) Accreditation No.: SCS 108

The Swiss Accreditation Service I8 one ol the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL
|CALIBRATION CERTIFICATE

Gertificate No: D5GHz-1001_Augii

Object D5GHzV2 - SN: 1001

QA CAL-22.v1
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration procedura(s)

Calibration date:

August 23, 2011

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measuremeants and the uncertainties with confldence probability are given on the following pages and are par of the certificate

Calibration Equepment used (METE critical for calibration)

Al calibrations have been conducted in the ciosed laboralory facility: envimnmeant femperature (22 + 3)°C and humidity < 70%.

Metwork Analyzer HP 8753E

Calibrated by:

Approved by:

This calibration cerlificata shall not be reproduced except in full without written approval of the labomatory

US37390585 54206

Mame
Clawdio Leubler

Katje Pokovio

18-0ct-01 {in house check Ocl-10]

Function
Laboratory Technician

Technizal Manager

Primary Standards 10 # B Cal Date (Cenificate MNa.) Scheduled Calibration
Power matar EPM-4424 GBar480704 D8-Oct-10 (Mo, 217-01268) Oct-11 )
Power sensor HP 84814 US372a2783 DE-Oct-10 (Mo, 217-01268) Oot-11

Reference 20 dB Attenuator SN 5086 (209) 28-Mar-11 (No. 217-01368) Apr-12

Type-N mismatch combination SM: 50472/ 06327 29-Mar-11 (Mo, 217-01371) Apr-12

Reference Probe EX3DV4 SN 3503 DA-MaEF-1T (No. EX3-3509_Marl1) Mar-12

DAE4 Sh: 601 04-Jul-11 [No. DAE4-601_Jul11) Jul-12
 Secondary Standards 104 Check Date (in housa) __Schedulad Chack
Power sensor HP 84814 MY41082317 18-0ct-02 {in house check Oct-09) In house check: Oct-11
AF generator R&S SMT-06 100005 0d-Aug-99 {in house check Oct-09) In house check: Oct-11

In house chack: Oct-11

Signatire

Issued: August 23, 2011

Certificate No: D5GHz-1001_Aug11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taraiura
Swiss Calibration Service

Aocredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreerment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Cammunicalions Devices: Measurement Techniquas”, December 2003

b) |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounied with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

= SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificale Mo: D5GHz-1001_Aug11 Page 2 ol 13
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Measurement Conditions

DASY systam configuration, as far as not given on page 1.

DASY Version DASYS VE2 6.2

Extrapaolation Advanced Exlrapaolation

Phantom Modular Flat Phartom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, dz =1.4 mm Graded Ratio = 1.4 {Z direction)
5200 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 35.7+6 % 4.49 mho/m + 6 %
Head TSL temperature change during test <05°C =2 e
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 100 mW input power T70mMW /g
SAR for nominal Head TSL paramaters normalized to 1TW 76.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 100 mW input power 221 mW /g
SAR for nominal Head TSL parameaters normalized to 1W 22,0 mW /g = 16.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters (22.0£02)"°C 35326 % 4.79 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 76 MW /g
SAR for nominal Head TSL parameters normalized to 1W 794 mW /g =17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.2TmW /g
SAR for nominal Head TSL parameters normalized to 1W 22.6 mW /g = 16.5 % (k=2) '
Cenrtificate No: D5GHz-1001_Augi1 Page 3o0f 13
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.3 5.27 mhaoim
Measured Head TSL parameters (22002 °C 348+6% 508 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 100 mW inpul power T.23mW /g
SAR for naminal Head TSL parameters normalized to 1W 72.0mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW inpul power 205mW /g
SAR for naminal Head TSL parameters normalized ta 1W 20.4 mW / g + 16.5 % (k=2)
Certificate No: D5GHz-1001_Aug11 Page 4 of 13
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 49.0 5.30 mho/m

Measured Body TSL parameters (22.0+0.2) °C 48Bx6 % 5.45 mho/m £ 6 %

Body TSL temperature change during test <05°C
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.50mW /g

SAR for nominal Body TSL paramaters narmalized to 1W T4.9mW /g = 18.1 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition

SAR measirer 100 mW input power 210mW /g

SAR for nominal Body TSL parameters normalized to 1W 21.0mW /g £ 17.6 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.6 5,65 mho/m

Measured Body TSL parameters (22.0 0.2} °C 48.3+6 % 5.86 mho/m £ 6 %

Body TSL temperature change during test =05°C
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 cm” (1 g) of Body TSL Coendition

SAR measurad 100 mW input power 794 mW /g

SAR for nominal Body TSL parameters normalized to 1\W 783 mW /g x18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 221mwW/g

SAR for nominal Body TSL parameters normalized to 1W 221 mW /g = 17.6 % (k=2)
Certificate Mo: D5GHz-1001_Aug11 Page 5 of 13
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Body TSL parameters at 5800 MHz

The icllowing parameters and caloulations were appliad.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho'/m
Measured Body TSL parameters (22.0x0.2)"C 477 £6% 6.27 mho/m £ 6 %
Body TSL temperature change during test =0.5°C SE
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAR measured 100 mW input power 743mW /g

SAR for nominal Body TSL parameters

normalized to 1W

74.2mW /g =18.1 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

100 mW input power

208 mi /g

SAR for nominal Body TSL parameters

narmalized fo 1W

20.6 MW/ g = 17.6 % (k=2)

Cerificate No: DSGHz-1001_Aug11 Page 6 of 13

Report Number: R1305077-SAR

Page55 of 85 SAR Evaluation Report




Qualcomm Atheros, Inc.

FCC.IPPD-AR5B22, IC: 4104A-AR5B22

Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 514 0 -10.1 j2

Return Loss - 20.0dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transtormed to feed point 51.30-21jQ

Reaturn Loss -32.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transiormed to feed point 56.70-03Q

Return Loss <241 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 4950 -96(0

Return Loss - 20.4 dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4930 -16j0

Return Loss - 35.2 dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5480+ 1.8

Return Loss - 26.2 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.202 ns

After long term use with 100W radiated powar, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefara short-circuited for DC-signals.

MNa excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

April 02, 2003

Cariticate No: DEGHz-1001 _Aug11
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DASY5 Validation Report for Head TSL
Date: 22.08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1001

Communication System: CW; Frequency: 5200 MHz, Frequency: 3500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz: o = 4.49 mho/m: & = 35.7; p = 1000 kg/m’

Medium parameters used: f= 5500 MHz: o = 4.79 mho/m: & = 35.3; p = 1000 kg/m' ,

Medium parameters used: f = 5800 MHz: o = 5.09 mho/m: £, = 34.8: p= 1000 kg/m'

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2007)

DASY 352 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 541), ConvF(4.91,4.91,491), ConvF(4.81, 4.81,
4.81) Calibrated: 04.03.201 [

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 04.07.2011
= Phantom: Flat Phantom 5.0 (front): Type: QDODOPSOAA; Serial: 1001

« DASYS5252.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm, dz=1.4mm

Reference Value = 64.587 V/m: Power Drift = -0.0082 dB

Peak SAR (extrapolated) = 28,409 W/kg

SAR(1 g)=7.7 mW/g; SAR(10 g) = 2.21 mW/g

Maximum value of SAR {measured) = 17.676 mW/eg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 60 924 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 31.429 W/kg

SAR(1 g) = 7.96 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.046 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm

Reference Value = 57.308 V/m; Power Driflt =(1.08 dB

Peak SAR (extrapolated) = 30.086 W/ikg

SAR(1 g) = 7.23 mW/g; SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 17.772 mW/g

Certificate No: 05GHz-1001_Aug11 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 23.08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: D5GHez: Serial: DSGHzV2 - SN: 1001

Communication System: CW: Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.45 mho/m: g, = 48.8; p = 1000 kg/m® ,

Medium parameters used: f = 5500 MHz; 6 = 5.86 mho/m: &, = 48.3; p = 1000 kg/m” ,

Medium parameters used: = 5800 MHz: ¢ = 6.27 mho/m; g, = 47.7; p = 1000 Ee,g."n.r1L

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY352 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.91,4.91,4.91), ConvF(4.43, 443, 4.43), ConvF(4.38, 4.38,
4.38); Calibrated: 04.03.2011

+  Sensor-Surface: 1.d4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 04.07.2011

= Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.015 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.052 W/kg

SAR(1 g) = 7.5 mW/g: SAR(10 g) = 2.1 mW/g

Maximum value of SAR {measured) = 17.252 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.704 V/m:; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 33.735 W/kg

SAR(] g) =7.94 mW/g; SAR(10 g) = 2.21 mW/g

Maximum value of SAR (measured) = 19.001 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 54.075 V/m; Power Drilt = -0.03 dB

Peak SAR (extrapolated) = 34.299 W/kg

SAR(1 g) = 7.43 mW/g; SAR(10 g) = 2.06 mW/g

Maximum value of SAR (measured) = 18.305 mW/g

Cerilicate No: DSGHz-1001_Aug11 Page 11 of 13
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Impedance Measurement Plot for Body TSL
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14 Appendix D - Test System Verifications Scans

Test Laboratory: Bay Area Compliance Lab Corp. (BACL)
System Performance Test (5200 MHz Body)
DUT: D5100V2; Type: D5100; Serial: SN: 1001

Communication System: CW; Frequency: 5200 MHz; Doygle: 1:1
Medium parameters used: f = 5200 MKz 5.19 mho/mg, = 50.5;p = 1000 kg/mi
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)ilgated: 8/27/2012
e Sensor-Surface: 2mm (Mechanical Surface Detection)
»  Electronics: DAE3 Sn456; Calibrated: 3/16/2012
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R
* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

d =10 mm, Pin = 0.5W /Area Scan (81x131x1Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 91.4mW/g

d =10 mm, Pin = 0.5W /Zoom Scan (11x11x8)/Cube Mteasurement grid: dx=3mm, dy=3mm, dz=3mm
Reference Value = 85.2 V/m; Power Drift = 0.156 dB
Peak SAR (extrapolated) = 189.2 W/kg

SAR (1 g) = 38.5 mW/g; SAR (10 g) = 10.1 mW/g
Maximum value of SAR (measured) = 74.8 mW/g

dB
— 0.000

-7.68

-11.5

-15.4

-19.2

0 dB =74.8mW/g
5200 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (5500 MHz Body)
DUT: D5100V2; Type: D5100; Serial: SN:1001

Communication System: CW; Frequency: 5500 MHz; DTygle: 1:1
Medium parameters used: f = 5500 Mz 5.54 mho/mg, = 50.3;p = 1000 kg/mi
Phantom section: Flat Section
DASY4 Configuration:

» Probe: EX3DV4 - SN3619; ConvF(3.72, 3.72, 3.72)ilgated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE3 Sn456; Calibrated: 3/16/2012

* Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

e Measurement SW: DASY4, V4.6 Build 23; Post proaag$W: SEMCAD, V1.8 Build 186
d =10 mm, Pin = 0.5W /Area Scan (61x101x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 88.8 mW/g
d =10 mm, Pin = 0.5W /Zoom Scan (8x8x7)/Cube Bdeasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.9 V/m; Power Drift = -0.245 dB
Peak SAR (extrapolated) = 164.5 W/kg

SAR(1 g) = 38.9 mW/g; SAR(10 g) = 9.9 mW/g
Maximum value of SAR (measured) = 73.4 mW/g

dB
— 0.000

-7.68

-11.8

-15.8

-19.7

0dB = 73.4mW/g
5500 MHz System Validation with Body Tissue
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
System Performance Test (5800 MHz Body)
DUT: Dipole 5800MHZ; Type: D5800; Serial: D5100V2-81:1001

Communication System: CW; Frequency: 5800 MHz; DTygle: 1:1
Medium parameters used (interpolated): f = 5800 Mz 5.84 mho/mg, = 49.7;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:

* Probe: EX3DV4 - SN3619; ConvF(4.14, 4.14, 4.14)ji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE3 Sn456; Calibrated: 3/16/2012

* Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

e Measurement SW: DASY4, V4.6 Build 23; Post proaag$SW: SEMCAD, V1.8 Build 186
d =10 mm, Pin = 0.5W /Area Scan (61x101x1Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 58.4 mW/g
d =10 mm, Pin = 0.5W /Zoom Scan (8x8x7)/Cube Bdeasurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 83.8 V/m; Power Drift = -0.066 dB
Peak SAR (extrapolated) = 142.6 W/kg

SAR(1 g) = 36.6 mW/g; SAR(10 g) = 8.55 mW/g
Maximum value of SAR (measured) = 65.2 mW/g

dB
— 0.000

-6.04

-12.1

-16.1

-20.1

0 dB = 65.2mW/g
5800 MHz System Validation with Body Tissue
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15 Appendix E — EUT Scan Results

Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom — ANT1 (High Channgl

DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507

Communication System: 802.11a; Frequency: 5240 MMty Cycle: 1:1
Medium parameters used: f = 5240 MKz 5.20 mho/mg, = 50.3;p = 1000 kg/mi
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)iji2ated: 8/27/2012
e Sensor-Surface: 2mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R
e Measurement SW: DASY4, V4.7 Build 80; Post proaagS$W: SEMCAD, V1.8 Build 186
Back Side Touch to the Phantom/Area Scan (81x281xIWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.161 mW/g
Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm
Reference Value = 0.031 V/m; Power Drift = 0.021 dB
Peak SAR (extrapolated) = 1.09 W/kg

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.017 mW/g
Maximum value of SAR (measured) = 0.502 mW/g

dB
— 0.000

-20.0

-30.0

-40.0

-50.0

0 dB =0.502mW/g
#1
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (High Channel
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11a; Frequency: 5240 MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5240 Mz 5.25 mho/mg, = 49;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)iji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.323 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,

dz=3mm
Reference Value = 0.021 V/m; Power Drift = 0.131 dB
Peak SAR (extrapolated) = 0.809 W/kg

SAR(1 g) = 0.138 mW/g; SAR(10 g) = 0.018 mW/g
Maximum value of SAR (measured) = 0.450 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.450mW/g

#2
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Middle Chanrel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n20; Frequency: 520@MMity Cycle: 1:1
Medium parameters used: f = 5200 Midz 5.19 mho/mg, = 50.5:p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)ijiated: 8/27/2012
e Sensor-Surface: 2mm (Mechanical Surface Detection)
» Electronics: DAE3 Sn456; Calibrated: 3/16/2012
e Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R
* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186
Back Side Touch to the Phantom /Area Scan (61x281xIMeasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.254 mW/g
Back Side Touch to the Phantom /Zoom Scan (10x10x%8ube 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm
Reference Value = 0.020 V/m; Power Drift = 0.030 dB
Peak SAR (extrapolated) = 0.760 W/kg

SAR(1 g) = 0.037 mW/g; SAR(10 g) = 0.00377 mW/g
Maximum value of SAR (measured) = 0.170 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0dB =0.170mW/g

#3
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (High Channel
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n40; Frequency: 5232 MMity Cycle: 1:1
Medium parameters used (interpolated): f = 5230 MiHz 5.24 mho/mg, = 49.4;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)jleated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.338 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 0.020 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 0.790 W/kg

SAR(1 g) = 0.034 mW/g; SAR(10 g) = 0.00345 mW/g
Maximum value of SAR (measured) = 0.193 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.193mW/g

#4
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - ANTO (Middle Chanal)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11a; Frequency: 5300 MMy Cycle: 1:1
Medium parameters used: f = 5300 Midz 5.33 mho/mg, = 48.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)ijiated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (81x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.537 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 0.203 V/m; Power Drift = 0.105 dB

Peak SAR (extrapolated) = 0.787 W/kg

SAR(1 g) = 0.137 mW/g; SAR(10 g) = 0.023 mW/g
Maximum value of SAR (measured) = 0.498 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.498mW/g

#5
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Middle Chanrel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11a; Frequency: 5300 MMty Cycle: 1:1
Medium parameters used: f = 5300 Midz 5.33 mho/mg, = 48.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)ijiated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (81x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.366 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 0.619 V/m; Power Drift = -0.189 d

Peak SAR (extrapolated) = 0.861 W/kg

SAR(1 g) = 0.085 mW/g; SAR(10 g) = 0.013 mW/g
Maximum value of SAR (measured) = 0.318 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.318mW/g

#6
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Low Channel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n20; Frequency: 5262 MMity Cycle: 1:1
Medium parameters used (interpolated): f = 5260 MiHz 5.28 mho/mg, = 48.5;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)iji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (81x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.210 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 0.512 V/m; Power Drift = 0.156 dB

Peak SAR (extrapolated) = 0.710 W/kg

SAR(1 g) = 0.048 mW/g; SAR(10 g) = 0.00851 mW/g
Maximum value of SAR (measured) = 0.152 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB =0.152mW/g

#7
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Low Channel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n40; Frequency: 5272 MMity Cycle: 1:1
Medium parameters used (interpolated): f = 5270 MiHz 5.29 mho/mg, = 48.4;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.17, 4.17, 4.17)iji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (81x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.208 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 0.533 V/m; Power Drift = 0.266 dB

Peak SAR (extrapolated) = 0.698 W/kg

SAR(1 g) = 0.043 mW/g; SAR(10 g) = 0.00804 mW/g
Maximum value of SAR (measured) = 0.153 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.153mW/g

#8
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - ANT1 (Middle Chanal)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507

Communication System: 802.11a; Frequency: 5580 MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5580 MiHz 5.62 mho/mg, = 50.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(3.72, 3.72, 3.72)ilated: 8/27/2012
» Sensor-Surface: 2mm (Mechanical Surface Detection)
* Electronics: DAE3 Sn456; Calibrated: 3/16/2012
* Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R
e Measurement SW: DASY4, V4.7 Build 80; Post proaagS$W: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.30 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 2.43 V/m; Power Drift = -0.191 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.283 mW/g; SAR(10 g) = 0.072 mW/g
Maximum value of SAR (measured) = 0.810 mW/g

dB
— 0.000

-20.0

-30.0

-40.0

-50.0

0 dB = 0.810mW/g

#9
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Middle Chanrel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507

Communication System: 802.11a; Frequency: 5580 MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5580 MiHz 5.62 mho/mg, = 50.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(3.72, 3.72, 3.72)ilated: 8/27/2012
» Sensor-Surface: 2mm (Mechanical Surface Detection)
* Electronics: DAE3 Sn456; Calibrated: 3/16/2012
* Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R
e Measurement SW: DASY4, V4.7 Build 80; Post proaagS$W: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.761 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 2.57 V/m; Power Drift = -0.281 dB

Peak SAR (extrapolated) = 1.02 W/kg

SAR(1 g) = 0.222 mW/g; SAR(10 g) = 0.059 mW/g
Maximum value of SAR (measured) = 0.641 mW/g

dB
— 0.000

-20.0

-30.0

-40.0

-50.0

0 dB = 0.641mW/g

#10
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Middle Chanrel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n20; Frequency: 5582 MMity Cycle: 1:1
Medium parameters used (interpolated): f = 5580 MiHz 5.62 mho/mg, = 50.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(3.72, 3.72, 3.72)ilgated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.984 mW/g

Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 2.58 V/m; Power Drift = -0.361 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.228 mW/g; SAR(10 g) = 0.060 mW/g
Maximum value of SAR (measured) = 0.648 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.648mW/g

#11
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Middle Chanrel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n40; Frequency: 559@ MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5590 MiHz 5.63 mho/mg, = 50.1;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:

* Probe: EX3DV4 - SN3619; ConvF(3.72, 3.72, 3.72)ilgated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

e Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186
Back Side Touch to the Phantom/Area Scan (61x281xWleasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.999 mW/g
Back Side Touch to the Phantom/Zoom Scan (10x10x8)be 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm
Reference Value = 2.77 V/m; Power Drift = -0.351 dB
Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.243 mW/g; SAR(10 g) = 0.064 mW/g
Maximum value of SAR (measured) = 0.690 mW/g

dB
— 0.000

-20.0

-30.0

-40.0

-50.0

0 dB = 0.690mW/g

#12

Report Number: R1305077-SAR Page77 of 85 SAR Evaluation Report




Qualcomm Atheros, Inc. FCC. P

Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - ANT1 (High Channgl
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11a; Frequency: 5825 MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5825 MiHz 5.87 mho/mg, = 49.6;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(4.14, 4.14, 4.14)ilgated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom test position /Are8can (81x281x1)Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.13 mW/g

Back Side Touch to the Phantom test position 2/Zoor8can (10x10x8)/Cube OMeasurement grid: dx=3.33mm,
dy=3.33mm, dz=3mm

Reference Value = 2.46 V/m; Power Drift = 0.252 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 0.337 mW/g; SAR(10 g) = 0.079 mW/g
Maximum value of SAR (measured) = 0.979 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.979mW/g

#13
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (High Channel
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11a; Frequency: 5825 MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5825 MiHz 5.87 mho/mg, = 49.6;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.14, 4.14, 4.14)ji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom /Area Scan (61x281xIMMeasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.736 mW/g

Back Side Touch to the Phantom /Zoom Scan (10x10x8ube 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 3.56 V/m; Power Drift = -0.226 dB

Peak SAR (extrapolated) = 1.24 W/kg

SAR(1 g) = 0.215 mW/g; SAR(10 g) = 0.047 mW/g
Maximum value of SAR (measured) = 0.699 mW/g

dB
— 0.000

—{-10.0

-20.0

-30.0

-40.0

-50.0

0 dB = 0.699mW/g

#14
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (High Channel
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n20; Frequency: 582% MMty Cycle: 1:1
Medium parameters used (interpolated): f = 5825 MiHz 5.87 mho/mg, = 49.6;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
» Probe: EX3DV4 - SN3619; ConvF(4.14, 4.14, 4.14)jleated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom /Area Scan (81x281xIMMeasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.744 mW/g

Back Side Touch to the Phantom /Zoom Scan (10x10x8ube 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 2.88 V/m; Power Drift = -0.134 dB

Peak SAR (extrapolated) = 1.27 W/kg

SAR(1 g) = 0.191 mW/g; SAR(10 g) = 0.047 mW/g
Maximum value of SAR (measured) = 0.557 mW/g

dB
— 0.000
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-20.0

-30.0

-40.0

-50.0

0 dB = 0.557mW/g
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Test Laboratory: Bay Area Compliance Lab Corp.(BACL)
Back Side Touch to the Phantom - MIMO (Low Channel)
DUT: Razor RZ09-0102; Type: Laptop; Serial: R130507
Communication System: 802.11n40; Frequency: 5752 MMity Cycle: 1:1
Medium parameters used (interpolated): f = 5755 MiHz 5.79 mho/mg, = 49.8;p = 1000 kg/m
Phantom section: Flat Section
DASY4 Configuration:
* Probe: EX3DV4 - SN3619; ConvF(4.14, 4.14, 4.14)ji2ated: 8/27/2012

» Sensor-Surface: 2mm (Mechanical Surface Detection)

* Electronics: DAE3 Sn456; Calibrated: 3/16/2012

Phantom: SAM with CRP; Type: Twin SAM; Serial: TB3R

* Measurement SW: DASY4, V4.7 Build 80; Post proaasSW: SEMCAD, V1.8 Build 186

Back Side Touch to the Phantom /Area Scan (61x281xIMMeasurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.394 mW(/g

Back Side Touch to the Phantom /Zoom Scan (10x10x8ube 0: Measurement grid: dx=3.33mm, dy=3.33mm,
dz=3mm

Reference Value = 1.62 V/m; Power Drift = 0.270 dB

Peak SAR (extrapolated) = 1.59 W/kg

SAR(1 g) = 0.150 mW/g; SAR(10 g) = 0.034 mW/g
Maximum value of SAR (measured) = 0.400 mW/g

dB
— 0.000
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0 dB = 0.400mW/g
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16 Appendix F — Test Setup Photos

16.1 Back Side Touch to the Flat Phantom Setup Photo
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17 Appendix G — EUT Photos

17.1 EUT — Top View

17.2 EUT — Bottom View
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17.3 EUT - Side View
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