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1. General Information |
1.1 Test Laboratory
GSM Lab
SGS-CSTC Standards Technical Services Co., Ltd Shanghai Branch

9F,the 3" Building, N0.889, Yishan Rd, Xuhui District, Shanghai, China
Zip code: 200233

Telephone: +86 (0) 21 6495 1616
Fax: +86 (0) 21 6495 3679
Internet: http://www.cn.sgs.com

1.2 Details of Applicant
Name: TCT Mobile Suzhou Limited
Address:  3/F B2 Block,Digital Technology Yard,

Gaoxin Nan Qi Road,Nan Shan District,
Shenzhen,Guangdong,P.R.China

1.3 Description of EUT(S)

Brand name ALCATEL
Model No. U81 FMA
Market Name OT-S121A
Hardware Version PIO
Software Version 103
Serial No. IMEI: 011659000000455
Battery Type BYD CAB2001010C1
Antenna Type Inner Antenna
Operation Mode GSM850/PCS1900
Modulation Mode GMSK
GSMS50 Tx: 824~849 MHz
Frequency range Rx: 869~894 MHz
PCS1900 Tx: 1850~1910 MHz
Rx: 1930~1990 MHz
gg%‘g‘ﬁ;ﬁ‘ipgiﬂ?ﬁg GSM850: 33.0dBm, PCS1900: 30.0dBm
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1.4 Test Environment
Ambient temperature: 22.0° C
Tissue Simulating Liquid: 22° C

Relative Humidity: 45%~55%

1.5 Operation Configuration
Configuration 1: GSM 850, LeftHandSide Cheek & 15° Tilt Position
Configuration 2: GSM 850, RightHandSide Cheek & 15° Tilt Position
Configuration 3: GSM 850, BodyWorn (2.0cm between EUT and phantom)
Configuration 4: PCS 1900, LeftHandSide Cheek & 15° Tilt Position
Configuration 5: PCS 1900, RightHandSide Cheek & 15° Tilt Position
Configuration 6: PCS 1900, BodyWorn (2.0cm between EUT and phantom)
Configuration 7: GSM 850&1900 Additional tests due to antenna located near mouth
(0.5cm between EUT Top and Flat phantom)

1.6 SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm shell thickness (except
the ear region where shell thickness increases to 6mm). It has three measurement
areas:

* Left hand

* Right hand
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* Flat phantom

A white cover is provided to tap the phantom during off-periods to prevent water
evaporation and changes in the liquid parameters. Free space scans of devices on the
cover are possible.

On the phantom top, three reference markers are provided to identify the phantom

position with respect to the robot.

Phantom specification:

Construction: The shell corresponds to the specifications of Specific
Anthropomorphic Mannequin(SAM) Phantom defined in IEEE
1528-2003,EN 50361:2001 and IEC 62209.1t enables the
dosimetric evaluation of left and right hand phone usage as well
as body mounted usage at the flat phantom region. A cover
prevents evaporation of the liquid.

Shell Thickness 2+0.2mm

Filling Volume Approx.25 liters

Dimensions Height: 850mm Length: 1000mm Width: 500mm

1.7 Device Holder for Transmitters

The SAR in the phantom is approximately inversely proportional to the square of the
distance between the source and the liquid surface. For a source in 5mm distance, a
positioning uncertainty of £0.5mm would produce a SAR uncertainty of £20%. An
accurate device positioning is therefore crucial for accurate and repeatable
measurements. The positions, in which the devices must be measured, are defined by
the standards.

The DASY device holder is designed to cope with different positions given in the
standard. It has two scales for the device rotation (with respect to the body axis) and the
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device inclination (with respect to the line between the ear reference points). The rotation
centers for both scales are the ear reference point (ERP). Thus the device needs no
repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material having the
following dielectric parameters: relative permittivity "=3 and loss tangent _=0.02. The
amount of dielectric material has been reduced in the closest vicinity of the device, since
measurements have suggested that the influence of the clamp on the test results could

thus be lowered.

1.8 Description of Test Position
1.8.1SAM Phantom Shape

Figurel—front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only—procedures in this recommended practice are intended primarily for the phantom setup of

Figure 2. Note: The center strip including the nose region has a different thickness tolerance.

s e

Figure 2—Sagittally bisected phantom with extended perimeter (shown placed on its side as used for SAR

80-100 mm

measurements)
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EEC

B r referance point

mrance 1o ear canal
Figure 3—Close-up side view of phantom Figure 4—Side view of the phantom showing
showing the ear region, N-F and B-M lines, relevant markings and seven cross-sectional

and seven cross-sectional plane locations plane locations
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1.8.2 The following pictures present the different DUT constructions.

viertical
center line

horizontal
line

acousie
output

handset

Figure 5a—Handset vertical and horizontal

reference lines—“fixed case”

1.8.3 Definition of the “cheek” position:

bottom of

vertcal
center line

wSA w2

acoustic
cuput
bottom of -
handset --' B
WE=
E 3
w2 (w2

Figure 5b—Handset vertical and

horizontal reference lines—“clam-shell case”

a) Position the device with the vertical centre line of the body of the device and the
horizontal line crossing the centre of the ear piece in a plane parallel to the sagittal
plane of the phantom ("initial position" see Figure 6). While maintaining the device in
this plane, align the vertical centre line with the reference plane containing the three
ear and mouth reference points (M, RE and LE) and align the centre of the ear piece

with the line RE-LE;

b) Translate the mobile phone box towards the phantom with the ear piece aligned with
the line LE-RE until the phone touches the ear. While maintaining the device in the
reference plane and maintaining the phone contact with the ear, move the bottom of
the box until any point on the front side is in contact with the cheek of the phantom

or until contact with the ear is lost.

1.8.4 Definition of the “tilted” position:

a) Position the device in the “cheek” position described above;
b) While maintaining the device in the reference plane described above and pivoting
against the ear, move it outward away from the mouth by an angle of 15 degrees or

until contact with the ear is lost.
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Mobile Reference plane

Figure 6 - Definition of the reference lines and points, on the phone and on the phantom and initial position

Frant view

Centre line

Cantre line

Top view

Cheek position Tilt position

Figure 7 -“Cheek” and “tilt” positions of the mobile phone on the left side

1.9 Recipes for Tissue Simulating Liquid
The following tables give the recipes for tissue simulating liquids to be used in
different frequency bands.

Ingredient 835MHz 1900MHz
Water 40.29% 55.24%
Sugar 57.90% -
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Salt (NaCl) 1.38% 0.31%
DGBE - 44.45%
Preventol 0.18% -
HEC 0.24% -
Relative Permittivity 41.5 40.0
Conductivity (S/m) 0.90 1.40

Table 1: Composition of the Brain Tissue Equivalent Matter

Ingredient 835MHz 1900MHz
Water 50.75% 70.17%
Sugar 48.21% -
Salt (NaCl) 0.94% 0.39%
DGBE - 29.44%
Preventol 0.10% -
HEC 0.00 -
Relative Permittivity 55.2 53.3
Conductivity (S/m) 0.97 1.52

Table 2: Composition of the Body Tissue Equivalent Matter

2.0 Measurement procedure
Step 1: Power reference measurement

The SAR measurement was taken at a selected spatial reference point to monitor
power variations during testing. This fixed location point was measured and used as a

reference value.

Step 2: Area scan

The SAR distribution at the exposed side of the head was measured at a distance of
3.9mm from the inner surface of the shell. The area covered the entire dimension of
the head and the horizontal grid spacing was 20mm*20mm.Based on the area scan

data, the area of the maximum absorption was determined by spline interpolation.

Step 3: Zoom scan

Around this point, a volume of 30mm*30mm*34mm (fine resolution volume scan,
zoom scan) was assessed by measuring 7*7*7 points. On this basis of this data set,
the spatial peak SAR value was evaluated with the following procedure:

The data at the surface was extrapolated, since the center of the dipoles is 2.1mm
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away from the tip of the probe and the distance between the surface and the lowest
measuring point is 1.2mm. (This can be variable. Refer to the probe specification) The
extrapolation was based on a least square algorithm. A polynomial of the fourth order
was calculated through the points in z-axes. This polynomial was then used to
evaluated the points between the surface and the probe tip. The maximum
interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1g or 10g) were
computed using the 3D-Spline interpolation algorithm. The volume was integrated with
the trapezoidal algorithm. One thousand points (10*10*10) were interpolated to
calculate the average. All neighboring volumes were evaluated until no neighboring
volume with a higher average value was found.

Step 4: Power reference measurement (drift)
The SAR value at the same location as in step 1 was again measured. ( If the value
changed by more than 5%, the evaluation is repeated.)

2.1 The SAR Measurement System
A photograph of the SAR measurement System is given in Fig. a.

This SAR Measurement System uses a Computer-controlled 3-D stepper motor system
(Speag Dasy 4 professional system). A Model ES3DV3 3088 E-field probe is used to
determine the internal electric fields. The SAR can be obtained from the equation SAR=
o (|Ei[*)/ p where o and p are the conductivity and mass density of the tissue-simulant.

The DASY4 system for performing compliance tests consists of the following items:

i Astandard high precision 6-axis robot (Stabile RX family) with controller, teach
pendant and software. An arm extension for accommodation the data acquisition
electronics (DAE).

i Adosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for
usage in tissue simulating liquid. The probe is equipped with an optical surface
detector system.

i Adata acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.

i The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to DAE and for the analog
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signal from the optical surface detection. The EOC is connected to the
measurement server.

Higraliamgy B ot OPEEtCo WA | (B0

robint f
o ] controfer P '_,Jl

[CETME-hypaa)

Fig. a SAR System Configuration

The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

A computer operating Windows 2000.
DASY4 software.

Remote control with teach pendant and additional circuitry for robot safety such as
warning lamps, etc.

The SAM twin phantom enabling testing left-hand, right-hand and body-worn
usage.

The device holder for handheld mobile phones.
Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validating the proper functioning of the system.
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2.2 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the
target SAR values. These tests were done at 900&1900MHz. The tests were conducted
on the same days as the measurement of the DUT. The obtained results from the system
accuracy verification are displayed in the table 1 (SAR values are normalized to 1W
forward power delivered to the dipole). During the tests, the ambient temperature of the
laboratory was in the range 22°C, the relative humidity was in the range 60% and the
liquid depth above the ear reference points was above 15 cm in all the cases. It is seen
that the system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

A B _i E |

Fig. b the microwave circuit arrangement used for SAR system verification

Agilent Model E4438C Signal Generator
Mini-Circuit Model ZHL-42 Preamplifier
Agilent Model E4416A Power Meter

Agilent Model 8481H Power Sensor

m o o w »

HT CP6100 20N Dual directional coupler

n

Reference dipole antenna
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. Target Target
Validation | Frequency Measured | Measured | Measured
_ SAR1g | SAR 10g
Kit MHz SAR 19 SAR 10g Date
(250mW) | (250mWwW)
D900V2 900 2.78 1.76 2008-07-16
2.73 1.75
SN184 Head 2.67 1.65 2008-07-23
D900V2 900
2.90 1.87 2.86 1.83 2008-08-01
SN184 Body
D1900V2 1900
9.82 5.14 9.62 4.93 2008-07-31
SN5d028 Head
D1900V2 1900
9.34 4.97 9.47 4.92 2008-07-29
SN5d028 Body

Table 1. Result System Validation
2.3 Tissue Simulant Fluid for the Frequency Band 850MHZ and 1900MHz

The dielectric properties for this body-simulant fluid were measured by using the HP
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in
conjunction with Agilent E5071B Network Analyzer (300 KHz-8500 MHz). The
Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement
given in this report. The temperature variation of the Tissue Simulant Fluid was 22°C.

Frequency , . o o Simulated
(MH2) Tissue Type Limit/Measured Permittivity (p) | Conductivity (o) Tlssuoe
Temp (°C)
Recommended Limit 42.0£5% 0.99+5% 20-24
Head Measured, 2008-07-16 42.75 0.957 22.2
850 Measured, 2008-07-24 42.31 0.972 22.6
Body Recommended Limit 55.0¥5% 1.05%¥5% 20-24
Measured, 2008-08-01 55.12 1.034 21.9
Head Recommended Limit 40.0%£5% 1.38%5% 20-24
1900 Measured, 2008-07-31 39.46 1.403 22.2
Body Recommended Limit 53.3¥5% 1.52%5% 20-24
Measured, 2008-07-29 52.74 1.483 22.0

Table 2. Dielectric parameters for the Frequency Band 900&1900MHZ

2.4 Test Standards and Limits
According to FCC 47 CFR §2.1093(d) the limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
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localized specific absorption rate (SAR) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
3KHz to 300GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
& Electronics Engineers, Inc., New York, New York 10071.

Uncontrolled Environment
Human Exposure )
General Population

Spatial Peak SAR 1.60 mW/g
(Brain) (averaged over a mass of 19)

Table 3. RF Exposure Limits
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2. Summary of Results

GSM850 SAR
Test Configuration SAR, Averaged over 1g (W/kQg) Temperature
Mode Verdict
Channel/Power(dBm) Low/31.3 Middle/31.4 High/31.5 (C)
Cheek 1.12 1.24 1.12 22 Pass
Left
Tilt -- 0.568 -- 22 Pass
GSM850 Cheek 0.984 1.14 1.05 22 Pass
Right
Tilt -- 0.638 -- 22 Pass
Body 2.0cm 0.696 0.676 0.515 22 Pass
PCS1900 SAR
Test Configuration SAR, Averaged over 1g (W/kg) Temperature
Mode Verdict
Channel/Power(dBm) Low/30.4 Middle/30.4 High/30.2 (C)
Cheek 0.810 0.788 0.672 22 Pass
Left
Tilt -- 0.219 -- 22 Pass
PCS1900 Cheek 1.09 1.2 0.854 22 Pass
Right
Tilt -- 0.209 -- 22 Pass
Body 2.0cm 0.428 0.454 0.351 22 Pass
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Additional Tests to Verify Antenna Approaching Mouth

Conducted SAR Temperature
Mode Test Configuration Power Drift Verdict
Power o
()
Middle 31.4 0.532 -0.118 22 Pass
Flat Phantom
GSM850 GSM850 Low 31.3 0.548 -0.188 22 Pass
Head HSL
High 315 0.467 0.000 22 Pass
Middle 30.4 0.370 -0.068 22 Pass
Flat Phantom
GSM1900
PCS1900 Head HSL Low 30.4 0.435 -0.059 22 Pass
Middle Chan
High 30.4 0.278 0.005 22 Pass
Maximum values
Frequenc Conducted Power Amb.
q y EUT position Output Power|1g Average (W/kg) . Temp | Verdict
Band (MHz) Drift(dB) .
(dBm) ()
Lefthandside/Cheek/Middle channel 31.4 1.24 -0.143 22 PASS
850 Righthandside/Cheek/Middle channel 31.4 1.14 -0.029 22 PASS
Bodyworn/2.0cm/Low channel 31.3 0.696 0.078 22 PASS
Lefthandside/Cheek/Low channel 30.4 0.810 0.078 22 PASS
1900 Righthandside/Cheek/Middle channel 30.4 1.2 -0.014 22 PASS
Bodyworn/2.0cm/Middle channel 30.4 0.454 -0.085 22 PASS
Note:

1. In GSM850 band, the low, middle and high channels are CH128/824.2MHz, CH189/836.4MHz and

CH251/848.8MHz separately.

2. In PCS1900 band, the low, middle and high channels are CH512/1805.2MHz, CH661/1880.0MHz and
CH810/1909.8MHz separately.

3. For the Bodyworn measurements the sample was only placed with the antenna toward the phantom since
this position delivers the highest SAR values. And the distance from the sample to the phantom is 2.0 cm.

4. For all the tests, the maximum absolute value of the power drift is 0.337 dB under the configuration

GSM1900-LeftHandSide-Cheek-Middle-Channel.

5. Additional tests are performed to verify and eliminate the effect due to antenna approaching mouth. The
evidence shows that the effect is restricted since the DUT Physical size is small (97*43*12 Unit: mm).
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Instrument Model Serial number NO. Datg of I_ast
Calibration
Desktop PC COMPAQ EVO N/A GSM-SAR-025 N/A
Dasy 4 software V 4.7 build 44 N/A GSM-SAR-001 N/A
Probe ES3DV3 3088 GSM-SAR-034 2008.1.18
DAE DAE3 569 GSM-SAR-023 2007.11.19
900MHz system validation DY0OV2 184 GSM-SAR-017 2007.12.21
dipole
1900MHz ?::t:l: validation D1900V2 50028 GSM-SAR-020 2007.12.21
Phantom SAM 12 TP-1283 GSM-SAR-005 N/A
Robot RX90L F03/5V32A1/A01 GSM-SAR-006 N/A
Dielectric probe kit 85070D US01440168 GSM-SAR-016 2007.12.18
Agilent network analyzer E5071B MY42100549 GSM-SAR-007 2007.12.18
Agilent signal generator E4438 14438CATO-19719 GSM-SAR-008 2007.12.18
Mini-Circuits preamplifier ZHL-42 D041905 GSM-SAR-033 2007.12.18
Agilent power meter E4416A GB41292095 GSM-SAR-010 2007.12.18
Agilent power sensor 8481H MY41091234 GSM-SAR-011 2007.12.18
HT CP6100 20N Coupling 6100 SCP301480120 GSM-SAR-012 2007.12.18
R&S Universal radio CMU200 103633 GSM-AUD-002 2007.12.18
communication tester
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4.1 GSM850-LeftHandSide-Cheek-Middle

Date/Time: 2008-7-23 13:29:39
Test Laboratory: SGS-GSM
GSMB850-LeftHandSide-Cheek-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.885 mho/m; e.=42.8; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Mid BYD 2/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.31 mW/g

Cheek position - Mid BYD 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 15.5 V/m; Power Drift = -0.143 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 1.24 mW/g; SAR(10 g) = 0.846 mW/g

Maximum value of SAR (measured) = 1.34 mW/g
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dB
— 0.000

—-2.20

-4.40

-b6.60

-8.80

-11.0

0dB =1.34mW/g

4.2 GSM850-LeftHandSide-Tilt-Middle
Date/Time: 2008-7-16 18:20:23
Test Laboratory: SGS-GSM
GSM850-LeftHandSide-Tilt-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.905 mho/m; e.=42.8; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Mid BYD/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.622 mW/g

Tilt position - Mid BYD/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 19.0 V/m; Power Drift = -0.162 dB

Peak SAR (extrapolated) = 0.763 W/kg

SAR(1 g) = 0.568 mW/g; SAR(10 g) = 0.400 mW/g

Maximum value of SAR (measured) = 0.606 mW/g

dB
— 0.000

—-1.97

-3.94

-5.91

-7.88

-9.85

0 dB = 0.606mW/g
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4.3 GSM850-LeftHandSide-Cheek-Low
Date/Time: 2008-7-16 21:32:18
Test Laboratory: SGS-GSM
GSMB850-LeftHandSide-Cheek-Low
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 824.2 MHz; ¢ =0.892 mho/m; e.=42.9; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low BYD 2/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.74 mW/g

Cheek position - Low BYD 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 13.2 V/m; Power Drift = -0.196 dB

Peak SAR (extrapolated) = 1.68 W/kg

SAR(1 g) = 1.12 mW/g; SAR(10 g) = 0.693 mW/g

Maximum value of SAR (measured) = 1.19 mW/g
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dB
— 0.000

—-10.0

-20.0

-30.0

-40.0

-h0.0

0dB =1.19mW/g

4.4 GSM850-LeftHandSide-Cheek-High
Date/Time: 2008-7-16 21:56:36
Test Laboratory: SGS-GSM
GSM850-LeftHandSide-Cheek-High
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 848.8 MHz; ¢ =0.918 mho/m; e.=42.6; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High BYD 2/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.20 mW/g

Cheek position - High BYD 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 14.1 VV/m; Power Drift = -0.205 dB

Peak SAR (extrapolated) = 1.49 W/kg

SAR(1 g) = 1.12 mW/g; SAR(10 g) = 0.773 mW/g

Maximum value of SAR (measured) = 1.20 mW/g

dB
— 0.000

—-2.12

-4.24

-b6.36

-8.48

-10.6

0dB =1.20mW/g



Order No: GSM11146199-1
Date: July. 25, 2008
Page: 27 of 104

4.5 GSM850-RightHandSide-Cheek-Middle
Date/Time: 2008-7-23 11:50:32
Test Laboratory: SGS-GSM
GSMB850-RightHandSide-Cheek-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.885 mho/m; e.=42.8; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle 2/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.24 mW/g

Cheek position - Middle 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 16.2 V/m; Power Drift = -0.029 dB

Peak SAR (extrapolated) = 1.53 W/kg

SAR(1 g) = 1.14 mW/g; SAR(10 g) = 0.784 mW/g

Maximum value of SAR (measured) = 1.22 mW/g
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dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0dB =1.22mW/g

4.6GSM850-RightHandSide-Tilt-Middle
Date/Time: 2008-7-16 21:00:19
Test Laboratory: SGS-GSM
GSM850-RightHandSide-Tilt-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.905 mho/m; e.=42.8; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.683 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.8 VV/m; Power Drift = -0.070 dB

Peak SAR (extrapolated) = 0.879 W/kg

SAR(1 g) = 0.638 mW/g; SAR(10 g) = 0.443 mW/g

Maximum value of SAR (measured) = 0.683 mW/g

dB
— 0.000

— -2.06

-4.12

-6.18

-8.24

-10.3

0 dB = 0.683mMW/g



Order No: GSM11146199-1
Date: July. 25, 2008
Page: 30 of 104
4.7 GSM850-RightHandSide-Cheek-Low

Date/Time: 2008-7-16 20:11:38
Test Laboratory: SGS-GSM
GSMB850-RightHandSide-Cheek-Low
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 824.2 MHz; ¢ =0.892 mho/m; e.=42.9; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.06 mW/g

Cheek position - Low/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.53 V/m; Power Drift = -0.049 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.984 mW/g; SAR(10 g) = 0.678 mW/g

Maximum value of SAR (measured) = 1.06 mW/g
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dB
— 0.000

—-2.12

-4.24

-b6.36

-8.48

-10.6

0dB =1.06mW/g

4.8 GSM850-RightHandSide-Cheek-High
Date/Time: 2008-7-16 20:35:47
Test Laboratory: SGS-GSM
GSM850-RightHandSide-Cheek-High
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 848.8 MHz; ¢ =0.918 mho/m; e.=42.6; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW/g

Cheek position - High/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 10.5 VV/m; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.724 mW/g

Maximum value of SAR (measured) = 1.14 mW/g

dB
— 0.000

—-2.16

-4.32

-b.48

-8.64

-10.8

0dB =1.14mW/g
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4.9 GSM850-Body-Worn -Low

Date/Time: 2008-8-1 10:36:02
Test Laboratory: SGS-GSM
GSM850-Body-Worn-Low-2cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL 850_Body Medium parameters used: f = 824.2 MHz; ¢ = 0.964 mho/m; ¢:=53.2; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.81, 5.81, 5.81); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.754 mW/g

Body Worn - Low/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.0 V/m; Power Drift = 0.078 dB

Peak SAR (extrapolated) = 0.931 W/kg

SAR(1 g) = 0.696 mW/g; SAR(10 g) = 0.497 mW/g

Maximum value of SAR (measured) = 0.738 mW/g
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dB
— 0.000

—-2.38

-4.76

-7.14

-9.52

-11.9

0dB =0.738mW/g

4.10 GSM850-Body-Worn -Middle
Date/Time: 2008-8-1 9:36:17
Test Laboratory: SGS-GSM
GSMB850-Body-Worn-Mid-2cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL 850_Body Medium parameters used: f = 836.4 MHz; o =0.98 mho/m; ¢.=53.1; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(5.81, 5.81, 5.81); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.725 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.2 VV/m; Power Drift = 0.047 dB

Peak SAR (extrapolated) = 0.901 W/kg

SAR(1 g) = 0.676 mW/g; SAR(10 g) = 0.481 mW/g

Maximum value of SAR (measured) = 0.714 mW/g

dB
— 0.000

—-2.34

-4.68

-7.02

-9.36

-11.7

0dB =0.714mW/g



Order No: GSM11146199-1
Date: July. 25, 2008
Page: 36 of 104
4.11 GSM850-Body-Worn -High

Date/Time: 2008-8-1 10:01:23
Test Laboratory: SGS-GSM
GSM850-Body-Worn-High-2cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL 850_Body Medium parameters used: f = 848.8 MHz; o =0.994 mho/m; ¢:=53.1; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(5.81, 5.81, 5.81); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - High/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.548 mW/g

Body Worn - High/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.91 V/m; Power Drift = 0.075 dB

Peak SAR (extrapolated) = 0.688 W/kg

SAR(1 g) = 0.515 mW/g; SAR(10 g) = 0.367 mW/g

Maximum value of SAR (measured) = 0.547 mW/g
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dB
— 0.000

—-1.98

-3.97

-5.95

-7.94
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0dB = 0.547mW/g

4.12 PCS1900-LeftHandSide-Cheek-Middle
Date/Time: 2008-7-31 21:23:24
Test Laboratory: SGS-GSM
GSM1900-LeftHandSide-Cheek-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; = 39; p = 1000
kg/m’®

Phantom section: Left Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.937 mW/g

Cheek position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.11 VV/m; Power Drift = 0.337 dB

Peak SAR (extrapolated) = 1.23 W/kg

SAR(1 g) = 0.788 mW/g; SAR(10 g) = 0.489 mW/g

Maximum value of SAR (measured) = 0.886 mW/g
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dB
— 0.000

—-3.44
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-17.2

0 dB = 0.886mW/g

4.13 PCS1900-LeftHandSide-Tilt-Middle
Date/Time: 2008-7-31 22:34:04
Test Laboratory: SGS-GSM
GSM1900-LeftHandSide-Tilt-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; = 39; p = 1000
kg/m’®

Phantom section: Left Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.229 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.73 V/m; Power Drift = 0.062 dB

Peak SAR (extrapolated) = 0.339 W/kg

SAR(1 g) = 0.219 mW/g; SAR(10 g) = 0.139 mW/g

Maximum value of SAR (measured) = 0.245 mW/g

dB
— 0.000

—-3.08

-6.16

-9.24

-12.3

-15.4

0 dB = 0.245mW/g
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4.14 PCS1900-LeftHandSide-Cheek-Low

Date/Time: 2008-7-31 21:49:58
Test Laboratory: SGS-GSM
GSM1900-LeftHandSide-Cheek-Low
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1850.2 MHz; o = 1.37 mho/m; &:=39.1; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Cheek position - Low/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.74 VV/m; Power Drift = 0.078 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.810 mW/g; SAR(10 g) = 0.533 mW/g

Maximum value of SAR (measured) = 0.903 mW/g



Order No: GSM11146199-1
Date: July. 25, 2008
Page: 42 of 104

dB
— 0.000

—-3.24
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-13.0

-16.2

0 dB = 0.903mW/g

4.15 PCS1900-LeftHandSide-Cheek-High
Date/Time: 2008-7-31 22:11:54
Test Laboratory: SGS-GSM
GSM1900-LeftHandSide-Cheek-High
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1909.8 MHz; o = 1.43 mho/m; &:=38.9; p =
1000 kg/m’

Phantom section: Left Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.861 mW/g

Cheek position - High/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.60 VV/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 0.986 W/kg

SAR(1 g) = 0.672 mW/g; SAR(10 g) = 0.427 mW/g

Maximum value of SAR (measured) = 0.753 mW/g

dB
— 0.000

—-3.40

-6.80

-10.2

-13.6

-17.0

0dB =0.753mW/g
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4.16 PCS1900-RightHandSide-Cheek-Middle
Date/Time: 2008-7-31 18:02:57
Test Laboratory: SGS-GSM
GSM1900-RightHandSide-Cheek-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; = 39; p = 1000
kg/m’®

Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Middle 2/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.35 mW/g

Cheek position - Middle 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.55 V/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 2.02 W/kg

SAR(1 g) = 1.2 mW/g; SAR(10 g) = 0.668 mW/g

Maximum value of SAR (measured) = 1.31 mW/g
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dB
— 0.000
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0dB =1.31mW/g

4.17 PCS1900-RightHandSide-Tilt-Middle
Date/Time: 2008-7-31 20:52:13
Test Laboratory: SGS-GSM
GSM1900-RightHandSide-Tilt-Mid
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; = 39; p = 1000
kg/m’®

Phantom section: Right Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Tilt position - Middle/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.244 mW/g

Tilt position - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.5 V/m; Power Drift = -0.016 dB

Peak SAR (extrapolated) = 0.343 W/kg

SAR(1 g) = 0.209 mW/g; SAR(10 g) = 0.119 mW/g

Maximum value of SAR (measured) = 0.233 mW/g

dB
— 0.000

—-4.22

-8.44

-12.7

-16.9

-21.1

0 dB =0.233mW/g
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4.18 PCS1900-RightHandSide-Cheek-Low

Date/Time: 2008-7-31 19:22:36
Test Laboratory: SGS-GSM
GSM1900-RightHandSide-Cheek-Low
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1850.2 MHz; o = 1.37 mho/m; &:=39.1; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - Low 2/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.22 mW/g

Cheek position - Low 2/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 9.22 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 1.81 W/kg

SAR(1 g) = 1.09 mW/g; SAR(10 g) = 0.617 mW/g

Maximum value of SAR (measured) = 1.20 mW/g
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dB
— 0.000

—-3.66
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0dB =1.20mW/g

4.19 PCS1900-RightHandSide-Cheek-High
Date/Time: 2008-7-31 18:54:24
Test Laboratory: SGS-GSM
GSM1900-RightHandSide-Cheek-High
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1909.8 MHz; o = 1.43 mho/m; &:=38.9; p =
1000 kg/m’

Phantom section: Right Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Cheek position - High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.961 mW/g

Cheek position - High/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.07 VV/m; Power Drift = 0.044 dB

Peak SAR (extrapolated) = 1.41 W/kg

SAR(1 g) = 0.854 mW/g; SAR(10 g) = 0.483 mW/g

Maximum value of SAR (measured) = 0.942 mW/g

dB
— 0.000

—-3.76

-7.h2

-11.3

-15.0

-18.8

0 dB =0.942mW/g
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4.20 PCS1900-Body-Worn -Low

Date/Time: 2008-7-29 16:13:07
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Low-2.0cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GPRS Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:4

Medium: HSL1900_Body Medium parameters used: f = 1850.2 MHz; ¢ = 1.51 mho/m; ¢:=51.9; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.6, 4.6, 4.6); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.473 mW/g

Body Worn - Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.75 V/m; Power Drift = 0.031 dB

Peak SAR (extrapolated) = 0.750 W/kg

SAR(1 g) = 0.428 mW/g; SAR(10 g) = 0.242 mW/g

Maximum value of SAR (measured) = 0.470 mW/g
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4.21 PCS1900-Body-Worn -Mid
Date/Time: 2008-7-29 15:40:33
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-Mid-2.0cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GPRS Mode; Frequency: 1880 MHz;Duty Cycle: 1:4

Medium: HSL1900_Body Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; e.=51.7; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(4.6, 4.6, 4.6); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle 2/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.506 mW/g

Body Worn - Middle 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.57 VV/m; Power Drift = -0.085 dB

Peak SAR (extrapolated) = 0.799 W/kg

SAR(1 g) = 0.454 mW/g; SAR(10 g) = 0.258 mW/g

Maximum value of SAR (measured) = 0.491 mW/g

dB
— 0.000

—-3.38
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4.22 PCS1900-Body-Worn -High

Date/Time: 2008-7-29 16:41:35
Test Laboratory: SGS-GSM
PCS1900-Body-Worn-High-2.0cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GPRS Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:4

Medium: HSL1900_Body Medium parameters used: f = 1909.8 MHz; o = 1.57 mho/m; ¢:=516; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.6, 4.6, 4.6); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn -High/Area Scan (81x131x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.386 mW/g

Body Worn -High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.21 V/m; Power Drift = -0.048 dB

Peak SAR (extrapolated) = 0.629 W/kg

SAR(1 g) = 0.351 mW/g; SAR(10 g) = 0.199 mW/g

Maximum value of SAR (measured) = 0.383 mW/g
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Additional Tests

4.23 GSM850-Flat Phantom- Head-Middle
Date/Time: 2008-7-16 22:47:35
Test Laboratory: SGS-GSM
GSMB850-Head-Body-Worn-Mid-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 836.4 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 836.4 MHz; ¢ =0.905 mho/m; e.=42.8; p =
1000 kg/m’

Phantom section: Flat Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.656 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.9 V/m; Power Drift = -0.118 dB

Peak SAR (extrapolated) = 0.876 W/kg

SAR(1 g) = 0.532 mW/g; SAR(10 g) = 0.355 mW/g

Maximum value of SAR (measured) = 0.581 mW/g
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0 dB = 0.581mwW/g

4.24 GSM850-Flat Phantom- Head-Low

Date/Time: 2008-7-16 23:11:54
Test Laboratory: SGS-GSM
GSMB850-Head-Body-Worn-Low-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 824.2 MHz; ¢ =0.892 mho/m; e.=42.9; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.661 mW/g

Body Worn - Low/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.53 V/m; Power Drift = -0.188 dB

Peak SAR (extrapolated) = 0.916 W/kg

SAR(1 g) = 0.548 mW/g; SAR(10 g) = 0.361 mW/g

Maximum value of SAR (measured) = 0.603 mW/g
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4.25 GSM850-Flat Phantom- Head-High
Date/Time: 2008-7-16 23:32:10
Test Laboratory: SGS-GSM
GSM850-Head-Body-Worn-High-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: GSM850-GSM Mode; Frequency: 848.8 MHz;Duty Cycle: 1:8.3

Medium: HSL850-Head Medium parameters used: f = 848.8 MHz; ¢ =0.918 mho/m; e.=42.6; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:
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- Probe: ES3DV3 - SN3088; ConvF(6.15, 6.15, 6.15); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - High/Area Scan (51x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.535 mW/g

Body Worn - High/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 10.1 V/m; Power Drift = 0.000 dB

Peak SAR (extrapolated) = 0.746 W/kg

SAR(1 g) = 0.467 mW/g; SAR(10 g) = 0.315 mW/g

Maximum value of SAR (measured) = 0.499 mW/g
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4.26 PCS1900- Flat Phantom- Head -Middle

Date/Time: 2008-7-31 23:03:33
Test Laboratory: SGS-GSM
PCS1900-Head-Body-Worn-Mid-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium: HSL1900_Head Medium parameters used: f = 1880 MHz; o = 1.4 mho/m; = 39; p = 1000
kg/m’®

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Middle/Area Scan (81x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.421 mW/g

Body Worn - Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.09 V/m; Power Drift = -0.068 dB

Peak SAR (extrapolated) = 0.650 W/kg

SAR(1 g) = 0.370 mW/g; SAR(10 g) = 0.194 mW/g

Maximum value of SAR (measured) = 0.412 mW/g
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4.27 PCS1900- Flat Phantom- Head -Low

Date/Time: 2008-7-31 23:27:08
Test Laboratory: SGS-GSM
PCS1900-Head-Body-Worn-Low-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1850.2 MHz; o = 1.37 mho/m; &:=39.1; p =
1000 kg/m’

Phantom section: Flat Section
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DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn - Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.488 mW/g

Body Worn - Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.84 VV/m; Power Drift = -0.059 dB

Peak SAR (extrapolated) = 0.759 W/kg

SAR(1 g) = 0.435 mW/g; SAR(10 g) = 0.230 mW/g

Maximum value of SAR (measured) = 0.486 mW/g

dB
— 0.000

—-3.72

-7.44

-11.2

-14.9

-18.6
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0 dB = 0.486mW/g

4.28 PCS1900- Flat Phantom- Head —High
Date/Time: 2008-7-31 23:49:32
Test Laboratory: SGS-GSM
PCS1900-Head-Body-Worn-High-0.5cm
DUT: KJ012A101; Type: Head; Serial: 2008060201

Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3

Medium: HSL1900 Head Medium parameters used: f = 1909.8 MHz; o = 1.43 mho/m; &:=38.9; p =
1000 kg/m’

Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3088; ConvF(4.84, 4.84, 4.84); Calibrated: 2008-1-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn569; Calibrated: 2007-11-19

- Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

- Measurement SW: DASY 4, V4.7 Build 44; Postprocessing SW: SEMCAD, V1.8 Build 171

Body Worn -High/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.314 mW/g

Body Worn -High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.25 V/m; Power Drift = 0.005 dB

Peak SAR (extrapolated) = 0.497 W/kg

SAR(1 g) = 0.278 mW/g; SAR(10 g) = 0.145 mW/g

Maximum value of SAR (measured) = 0.311 mW/g
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dB
— 0.000

—-3.90

sﬁ:" e
-7.80 %g;fff;;j%;%iﬁg%
5 5

i
.

-11.7

-15.6

-19.5

0dB =0.311mW/g
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Appendix

1. Photographs of Test Setup

Fig.2 Photograph of the Tissue Simulant Fig.3 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn
Left-Head Side
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5 15 cm
2 Cm "
‘_
Fig.4 Photograph of the Tissue Simulant Fig.5 Photograph of the Tissue Simulant
Fluid Liquid depth 15cm for Liquid depth 15cm for Body-Worn

Right-Head Side

Fig.6 Photograph of the Left Hand Side Cheek status

I3+ 15"

Fig.7 Photograph of the Left Hand Side Tilt status
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Fig.8 Photograph of the Right Hand Side Cheek status

Fig.9 Photograph of the Right Hand Side Tilt status

Fig.10 Photograph of the BodyWorn status
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0.5cm between
DUT Lower edge

and Flat Phantom

0.5 cm between
ERP and Flat Phantom

Fig.11 Photograph of the Flat Phantom status

2. Photographs of the EUT

-
-
=

-

e . .

Fig.12 Front View
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-
L)
=1

Fig.13 Back View

3. Photographs of the battery

Fig. 14 Battery For CAB2001010C1
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4. Photograph of the charger and Headset

Fig.16 Charger Figl7 Headset
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Calibraticn Laboratory of AL § Schwaizorischer Kalloriordienst
Schmid & Partner e c Service suisso d'dlalaniage

Enginearing AG — Servizio sulzzero di laratura
Feughausstrasse &3, B004 Zurich, Switzerand % 5 Swiss Calibrason Serice
Araendited By the Sweiss Arcrechation Service {3AS) hecraditation Ne: SGS 108

Thie Swiss Accreditation Senvice is one of the sigratories to the EA
Multitsiaes) Agrosment Bor the recognition of calibraton cartifizales

Loh

Calbraton dale:

Crndilicn of the calbrated iom W-m mﬂm

mnnmmmw&nwmmmmm.mwh {hee physical unifs of moasurarmgngs (3
mmﬂnmﬁﬂmﬁmupﬂﬁhm“mhﬂhﬂumuﬂmﬁﬂﬂmmﬁm.

A palbraticns Tens boen conducded hhmwmmmmﬁhamwm:m

Caibraion Equiprment used (WM& TE gilica for calkration]

Priviaey Standads. e Cal Date (Caiibrated by, Cariie Ho.) ‘Seredued Calbralon
Pawar meger E44.198 B4 290874 23-Mar-07 (METAS. Mo, 217-006T0) Mard

Pownr senso E44124 MYAIABSITT Zi-Mar-07 (METAS, No. 21700670} Ty

Power el E4124 WY ATRE0ET Z0-8ac-07 (METAE, Mo, 217-006T Pl 06

Foadsranc 3 dD Alenisiod Sh: BE05L 3} BoAug-0T METAS Mo, 217-00719) Aug-08

Redarenca 20 dB Ateruaton SM; 55066 (206 20-Mar7 {METAS, Mo 217-00671) Mar08

Rirlerence 30 0B Atenustor SM: 55420 (30b) Baug-07 (METAS, No. 2170072 Fug-tE

Relemacs Probe ESI0N2 SM: 3013 2-Jun-06 (SPEAG, Mo. CES-3003_Janld) Jan-08

DEES S G 20-Apr-07 [SPEAL, Hn. DAES-B54_ADeIT) Apr-08

Secandary Slandards * |iow Civeck Dl (in howse) Schedulad Chack

AF genmrair HP BB4EC LSRN 700 L Aug-U0 (SPEAG, i housa chatk OcHIT) 1 hioume chech: Dot 8
Matwork Analyzer FP BTE3E UE3T o0 10-Ciz-41 [EPEASG, in hoka chaok OctH-0T) In housse Gheeck: OcHOB

Calinrated by,

This calibration cenficaie ahal nal be reprodyced Gacept n LA wikoul wiilten approrl of the labarsbory.

Crntificate Mo CS3-3088_Jan08 Page 16D
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeuphaiastrasas 43, B0 Zurch, Switkardand

Schwelzarischer Kallbrigrdienst
Sarvice sulsse 0 étalonnags
Sirvizio svizzero di taratura
Swiss Calibration Senvice

Ancredied by the Swiss Aocreditalion Service {SA5) Aceredilation No.: SCS 108
The Swiss fccreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognibon of calibration cerificates

Glossary:

TSL fizsue simulating liquid

MORM:, v,z sensitivity in free space

ConF sensitivity in TSL f NORMx,y,z

oCcP diode compressicon point

Polarization g p rotation around probe axis

Polarization % 4 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., # = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Speclific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

b) IEC 62209-1, “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)",
Fabruary 2005

Methods Applied and Interpretation of Parameters:
= NORMx,y,z: Assessed for E-field polarization & = 0 {f = 900 MHz in TEM-cell; f= 1800 MHz:
R22 waveguide). NORMx v,z are only intermediate values, |.e., the uncertainties of
MORMx v,z does not effect the E*-figld uncertainty inside TSL (see below ConvF).
s NORM(fhxy.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 =oftware versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConviE.

s DCPxy.z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

= ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or
Temperature Transfer Standard for f = BO0 MHz) and inside waveguide using analytical field
distributions based on power measurements for = 800 MHz. The same sefups are used for
assessment of the parametars 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
MNORMz .z * ConvF whereby the uncertainty corresponds to that given for ComvF. A
frequency dependent ConvF is used in DASY varsion 4 4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

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

» Sensor Offsef: The sensar offset comesponds to the offset of virtual measurement center
from the probe tip (on probe axis). Mo tolerance raguired.

Corfificate Mo; ES3-3088_JanlE Page 2 of
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ES3DV3 SN:3088 January 18, 2008

Probe ES3DV3

SN:3088

Manufactured: July 20, 2005
Last calibrated: December 12, 2006
Recalibrated: January 18, 2008

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system!)

Cerlificale Mo: E53-3088_Janld Page 3of B
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ES3DV3 SN:3088 January 18, 2008

DASY - Parameters of Probe: ES3DV3 SN:3088

Sensitivity in Free Space” Diode Compression®
NormX 1.31£100%  uVAVImY DCP X 92 mV
NormY 1.26 £10.1%  pVAVImY DCP Y 93 mV
MormZ 1.24 2 10.0% pVAVIM)Y DCPZ 93 mv/

Sensitivity in Tissue Simulating Liguid {Conversion Factors)

Please see Page B.

Boundary Effect
TSL 900 MHz Typical SAR gradient: 5% per mm
Sensor Center i Phanfom Surfece Distance 30mm 4.0 mm
SAR,, [%6] Without Correction Adgarithm 110 6.8
SARy, [3] With Corection Algorithm 0.9 0.4
T5L 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Cenler to Phantom Surface Distance 3.0 mm 4,0 mm
SRRy, (Y] Without Gorrection Algorithm 9.6 5.1
SAR, [¥] With Sorrection Algorithom 0.f 0.9
Sensor Offset
Praba Tip to Sansor Cenler 2.0 mm

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 35%.

* The uncertainies of Mamx, Y, Z do not affect the E*-fieid unceriainty nsda TSL {saa Fage &),
B b ursarical Hinesarization parssmelar: unsarisinty' nol requinsd.

Carifizate Mo: ES3-3088 _Jand8 Page 4 of B
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ES3DV3I SN:3088 January 18, 2008

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

<k
k3

&

Frequency respanse (normalized)
o = =) =] =
o - oo in] o
3 | [ |
i (

=
&

1000 1500 2000 2500 00
T [MHz]

—8—TEM —@—R22

Uncestainty of Frequency Response of E-field: £ 6.3% (k=2)

Cerificate Mo: ES3-3088_Jan0B Page 6 of &
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ES3DV3 5N:3088 January 18, 2008

Receiving Pattern (¢), 3 = 0°

| f= 600 MHz, TEM ifi110E30( f= 1800 MHz, WG R22

—o—30 MHz |

—a— 100 MHz
[ —o— G0 MHz
[ | == 1800 MHz
[ | |—a—2500 MHz |

/] & 120 180 240 300 0

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Cedificate No: ES3-3088_Jan0B Page Gal 8
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ES3DV3 SN:3088 January 18, 2008

Dynamic Range f(SAR}..q4)
(Waveguide R22, f = 1800 MHz)

Input Signal [uV]

SAR [mWiem®]

Uncartainty of Linearity Assessment: & 0,6% (k=2)

Cartdficate Mo: ES3-3088 Jan0d Page Tol 8
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ES3DV3 SN:3088 January 18, 2008
Conversion Factor Assessment
1
f = 900 MHz, WGLS R9 (head) f = 1750 MHz, WGLS R22 (head) |
40 17 T 1 T
L || |
35 T v
a0 |
| =
= 25 -
5 |
EL! 20 |
= 15
E 2
[ 1.0
05 .
00/
| almm]
; —@— Analytical —o— Measwamants. | | | | —O—ﬁunahrtll;al —— Measurements | ‘
f [MHz]  Validity [MHz)® TEL  Parmittivity  Conductivity  Alpha  Depth  ConvF Uncerainty
o0 t 50/ 4 100 Head 415:+5% 0.87 +5% 090 123 615 % 11.0% (k=2)
1750+ 50/ =100 Head 401:5% 1.37£5% 0493 118 5.04 +11.0% (=2}
1950 +50/(£ 100 Head 40.0x5% 140x5% 073 135 4.84 = 11.0% (k=2)
2450 5072100 Head 39.2+5% 1.80%5% 070 1.39 453 £ 11.8% (k=2)
900 £50/1100 Body 55.0+5% 1.05+5% 085 114 581 = 11.0% (k=2)
1750  £50/+100 Body 53.4+5% 1.4915% 0801 17 482 =11.0% (k=2)
1950 +£50/2100 ° Body 53.3+5% 1.52%5% 084 123 480  11.0% (k=2)
2450  +50/+100 Body 52.7+5% 195:5% 084 147 413 4 11.8% (k=2)

© Tha valldiy of & 108 MHz only applies for DASY vd.4 and highar (see Page 2. The uncertainty is tha RES
of the ConvF uncerainty at callbration frequency and the uncertainty for the Indicated frequency band,

Carlificate Ma: ES3-3088_Jandd

Page 8 of 9
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January 18, 2008

Deviation from Isotropy in HSL*

Error (#, 9), f = 900 MHz

Certificate Mo: ES3-3088_kanDE

— i
1000 80 B -0.60--0.60 H-0.60-040 8-040-0.20 W-0.20-0.00 |
II‘.'EI:I.III-UEZI B0.20.040 BO040-060 DOEMEED WOS0-1.00 |

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2

Page % of &
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6. DAE Calibration certification

Srbrerd & Partnss Erginssasing Al s E E a E

Zeuphaussimasse 43, 8004 Zutich, Switzarand
Phona £41 44 240 3400, Fax #0410 40 F45 2773
mloiflapeag sam, Mg bswssaisprapcom

IMPORTANT NOTICE

USAGE OF THE DAE 3

The DAE unit is a delicate, high precision instrument and requines careful ireatment by the user. Thens are no
gerviceabla parts inside the DAE. Special anention shall be given to the following poinis:

Battery Exchange: The batlary cover of the DAEI unit s connected to a fragile 3-pin baltery connecior.
Customer & responsible o apply cutmost caution ret to bend or damage the connactar when changing batieries,

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration Customer gnal remove the battenes
and pack the DAE in an antistalic bag. The packaging shall protect the DAE from impacls during Transportation,
Tae package shall be marked to indicate that a fragily mstrument i insida,

E-Stop Failures Touch oetaction may be malfunctioning cue to broken magnets in the E-slop. Rough handling
of the E-stap may lead to damage of thaese magnets. Touch and coliision errors are often caused by dust and din
accumalated n the E-stop, To prevent E-stop taillure, Custemar shall alwanys mount the probe to the DAE
caredully and keep the DAE wnil in & ron-dusty ervirenmant i not used for measurements.

Ropair: Mino: rapaire are parformad at no extra cosi during the annual calibration, Howmme, SPEAG resenes
the right ta charge far any repair esgeclally If rough unprofessional handling caused the defect

Important Nate:
Warranty and calibration is vold if the DAE unit is disassembied partly or fully by the

Customer.

Important Note:
Mever attempt io grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG parsonnel only and is part of the annual

calibration procedure.

Schmid & Partmer Engineerirg

TH_BRIGEI1ZT1EE DAEI.doc 24.04. 2007
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Calibration Laboratory of e,

; S, g Schwelzerischer Kalibrierdienst
Schmid & Partner % o Servics suisse détalonnage

Enginsaring AG g Servizio svizzern di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ’f.ﬁ\ o S  Swiss Cailbration Service
Accrediled by the Swiss Accreditslion Sandce (SAS) Asereditation Ne.: SCS 108

The Swiss Accreditation Service = one of the skgnatories to the EA
Mulilateral Agreamant for the recognition of calibration certificates

cient  S5GS = CSTC (MTT) Certiflzate Mo Dma_;"nm
CALIBRATION CERTIFICATE AR Wl I
Object DAE3 - 5D 000 D03 AA - SN: 568

Cafibration procedure(s) A CAL-06.v12

Calibiration pmcedura for the data acquisition eladmnlcs {DﬁE}

Calibration date; Movember 18, 2007

Condition of the calirated item [0 Tolerance

Thes cabration certificate documants the fraceability to nalional standards, which realize the physical units of measuwaments [S1).
Thie messuramants and the uncerdainies wilh confidence probabllity are given on the followang pages and are pan of the cerlilicate.

All calibrations have been condwectad in the dosed |aboratory facllity: envionmant temperature (22 + 3)°C and hurmidly < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standanis o # Cal Date (Calibrated by, Cortificate No) Scheduled Callbration
Fluke Process Calibrator Typa 702 | SN: 6205803 04-0ct-07 (Elcal AG, Mo: 8267) Oel-08
Keithley bullimeter Type 2001 SN: BE1027R 03-0ct-07 (Elcal AG, Mo: 8465) Cret-0E
Secondary Stardards o # Chieck Date (in house) Scheduled Chack
Calibratar Baw W11 SE UMS 006 AB 1004 25-unO7 {SPEAG, in house chack) In house check Jun-08
Marmie Funition Shgnature

Callbrated by Dorminique- Steffen Technician

i . 5 Liz[vﬁ_ﬂ

Approed by Fin Bambalt R&D Directar ’ Jﬂ. |
: Rl

tasued: Movambar 19, 2007

This calibration certilficate shall not be raproduced axcapt in full withos witien approsal of fhe Bboralony.

Cerlificate No: DAES-568_Mow(T Page 1af§
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Calibration Laboratory of H@:ﬁ{ Schwaizarischor Kallbrierdienst
Schmid & Partner il- ﬁ -Fli Sarvice sulsse d'étalonnage
Engineering AG P Servizio svizzero i taratura
Zeughausstrasse 43, 8004 Turich, Switzerfand 'f/,ﬁ“ Swiss Calibration Service
JHRT
Acredited by the Swiss Federal Office of Metrology and Accreditation Acereditation No.: SCS 108

The Swiss Accreditalion Service s one of the skgnatores to the EA
Mubilateral Agresmant for the recognition of calibration cerificates

Glossary

DAE data acguisition electronics

Connector angle  information used in DASY system lo align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« [DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds fo the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not requirad.

s The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

s DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measureament.

= Commaon mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

* Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

s AD Converier Values with inputs sherfed: Values on the internal AD converter
corresponding to zero input voltage

s [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

= [Input Offset CJ_.'Jmanr: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s nput resistance: DAE input resistance at the connector, during intermnal auto-zeroing
and during measurement.

s [ ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

+  Power consumpition: Typical value for information. Supply currents in various operating
modes.

Cortificate No: DAE3-569_Nowl? Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resolution nomenal
High Range: iLSB = i [TAL full range = -100...+300 mY
Low Ramge: iLsBe = g6inY , full range = -l.....+3m¥
DASY measurement parameters: Auto Zaro Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ Z
High Range 404 776+ 0.1% (k=2) | 404 362 +0.1% (k=2) | 404137 + 0.1% (k=2)
Low Range 394862 £ 0.7% (k=2) | 3.94274 +0.7% (k=2) | 3.94290+ 0.7% (k=2)

Connector Angle

| connectar Angle to be used in DASY system 265°+1°

Cerfificate No: DAE3-569_NewdT Page 3ol §
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (V) Error (%)
Channel X + Input F00000 199999.4 .00
Channel X + Input 20000 20003.10 .02
Channel X - Input 20000 ~19998.40 =001
Channel Y + Input 200000 199999 8 0,00
Channel Y + Input 20000 20000 .56 0.00
Channel Y = Input 20000 -20003.76 02
Channel 2 + Input 200000 1899997 0.00
Channel £ + Input 20000 19999.91 0,00
Channel Z - Input 20000 -20001.53 001
Low Range Imput (pv} Reading (pV) Errer (%)
Channel X + Input 2000 2000 0.0
Channel X + Input 200 198,91 -0.05
Channel X = Input 200 200,13 .06
Channel Y + Input 2000 2000 0.0
Chanmel Y + Input 200 19690 -0.55
Channel ¥ = Input 200 -200.23 017
Channel Z + Input 2004 2000 0.00
Channel Z + Input 200 198.87 -0.56
Channel Z - Input 200 -200.97 0.48

2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec) Measuring fime: 3 sac

Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 -5.51 -5.11
= 200 014 5.16
Channel ¥ 200 7.38 724
- 200 813 -B.74
Channeal Z 200 -5.41 -5.65
- 204 < 60 415

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channed Z (uV)

Channel X 200 - 182 0,97
Channel Y 200 044 . 3,58
Channel £ 200 057 -0.43 -

Cerfificate No: DAEI-569_MovilT Page 4 of &
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4, AD-Ceonverter Values with inputs shorted

DASY measurament parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec
High Range {LSB) Low Rarwge (LSB)
Channal X 16395 15475
Channel ¥ 15747 166847
Channel £ 16314 168212

5. Input Offset Measurement
DASY measurement parsmetars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 1085
Aversge (1V) | min. Ofiset (i) | max Offsetfuvy | OO ?:gﬂm
Channel X -0.02 -0.85 122 032
Channel Y -0.62 -1.53 045 0.30
Channel Z -0.95 2,80 -0.14 0.35
6. Input Offset Current
Mominal Input circuitry offset currant on all channals: <2514
7. Input Resistance
Zerolng (MOkm) Measuring {(MOhm)
Channel X 02000 199.3
Channel ¥ 0.2000 232
Channel Z 02001 4.8
8. Low Batiery Alarm Voltage (verified during pre test)
Typical values Alarm Lewvel (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) 7.8
9. Power Consumption (vesified during pre test)
Typical values i Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Voc} +0.0 +6 +14
Supply (- Vec) =, -8 -4

Certificate No: DAE3-568_Nev07 Page 50f 5
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7. Dipole Calibration certification

Calibration Laboratory of S Schweizsriachar Kalibrardianat
Schmid & Panner "“‘\':"‘"/h?'i' g Servine suisse détalonnage

Enginearing A Sarvizio svizzero di taratura
£nughausstrasss 43, 5304 LZunich, Switzeriand ’hl, s ;5? s Swise Calibrakion Jarvice
Acoredited by the Swiss Accrecitaton Serdce (SAS) Accrediation No.: SCS 108

The Sevias Accradilaticn Service ks one of the signatories to the EA
Multilateral Agreaman fod the recognition of calibration canificates

TS U ———
Gandibon of the catbraied sem  INUREIRENES. Ul ER TR SRR

This calibration cerfifcats ks tha Iraeaakility fe national atrsdards, which reslize e prysical units of messuements (51,
Tho oo i ur indee with confi prababdity are given an the following pages and are part ol the carfificata,

Al clibratians e besn anduched iy the cossd lsboralory Baciity, ern@anmant lmperatune |32 + 3)7C ard humidty < T00%.

Ceslibeaiion Fryigenent imed (MATF criiiesd inr calibealion)

Primary Standards o Cal Dase (Calirated by, Cortificale bo ) Schedued Calbralion
Powe meter EPM3425 GRITIB0TO 40107 (METAS, M. 217-00736) Oct08

Power sansor HF B4B14, USarieerea D4-Da-07 (METAS, Mo, F1T-00736) Oct-08

Refetenc: 20 66 Allaraator SN: 5056 [20g) 0T-Aug-O7 {METAS, Ma 217-00718) Aug-08

Reference 10 68 Aienalor SM: BO4T 2 (10r) 0T Aug0T {METAS, Mo 217.00718) fug.08
Ratenncs Probe ETA0VG (HF) | SN 1507 26-001-07 (SPEAG, No. ET3-1507_0et7) Ot

DIAEA SN 6071 30407 (SPEAG. No. DAES-801_JandT}  JanDd

Secomelary Sanmlecs g Clrisck Bt (i luess) Sehechibnd Choesk
Power seisor HP Bal1A | MRz 1M[EF‘EAG. hmmﬁd‘ﬂ?ﬁ I house check: Ocl-03
RF ganerutos RES SMT-08 100005 400 (SPEAG, in houge chick Oi-07) n Ao chack: D08
Metwerk Anaiyzer HP G755 LiSITIB0GES 24208 18-Oct-01 {SPEAS, in house check 0407} In house check: Oct08

Coslibeatisd by:

Approve by

This calivason cerificale shal not ba repoducad eecept in full withoul wiillen spgdoval of he laborabory.

Cerrtificats Mo DOMVE-184_MecO? Page 1ol 8



Order No: GSM11146199-1
Date: July. 25, 2008
Page: 86 of 104

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzartand

Schweirsrizscher Kalibrierdienst

-]

c Service suisse d'etalonnage
Servizio svizzero di taratura

5 Swiss Calibration Service

Accradited by the Swiss Accraditation Serioe (SAS) Accraditation Mo,; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muliitateral Agresment for the recognition of calibration cerlificates

Glossary:

TSL tizsue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4 System Handbook

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

« Anlenna Parameters with TSL: The dipole is mounted 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 fillad phantom. The impedance stated s transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

+ FElecirical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.
* SAR measured: SAR measured at the stated antenna input power.

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

= S5AR for nomipal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cerificate No: De00V2-164_DecO¥ Fage 2 of 9
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Measurement Conditions
CASY sysiem configuration, as far as not given on page 1.

DASY Version DASYA V4.7

Extrapoiation Acvanced Extrapokation

Phanmtom Modidar Flal Phantom V4.9

Distance Dipole Center - TSL 15 mm wilh Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 900 MHz £ 1 MHz
Head TSL parameters

Thee following parameters and calculations ware anpliad.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 20°C 41.5 0.97 mha/m

Measured Head TSL parameters (22:0+0.2)"C 412.65+8% 0.08 mhaim £ 6 %

Head TSL temperature during test (22,1 £0.2) °C - -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 260 mW input power 2TImWig

SAR normalized normalized o 1W 108 mWig

SAR for nominal Head TSL paremetars '

nommalized o 1W

11.0 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 1.75mW i g
SAR normalized normadized o 1W 700 mWig

SAR for nominal Head TSL parametars '

narmalized o 1W

7.05 mW /g £ 16.5 % (k=2)

1 Correction to nominal TSL paramaters according to d), chapter *SAR Sensitivities

Carlificate No: DS00V2-184_DecO7
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Body TSL parameters
The fellowing parameters and calculations were applied,
Temparature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.0 1.05 mhafm
Measured Body TSL parameters (22.0+0.2)"C 54.26% 1.06 mho/m £ 6 %
Beody TSL temperature during test (226+£0.2)°C s e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body T5L Condition
SAR measured 250 WV input poswer 230 mW /g
SAR normalized nemalized to 1YW 11&6mW/g

SAR for nominal Body TSL parameters

normalized to 1%W

11.4 mW /g £17.0 % (k=2)

SAR averaged over 10 cm” (10 g} of Body TSL

condition

SAR measured

250 mW input povwer 187 mW /g
SAR normalized miormalized to 1W TAB mW /g
SAR for nominal Body TSL parameters ® normalized ta 1W 7.40 mW Ig * 16.5 % (k=2)

# Correction to nominal TSL parameters according 1o d), chapter “SAR Sensitivities”

Cartificate Mo: D300V2-184_Dec)7
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Appendix
Antenna Parameters with Head TSL

[ impedanca, transformed 1o feed point 48BO-T5I0
Retum Loss -223dB

Antenna Parameters with Body TSL

Impedance, transformed o feed poént 45301-8.4jQ
Returm Loss -18.1d8

General Antenna Parameters and Design

| Elsctrical Delay (ome direction) 1411 ns

Adter long term use with 100W radiated power, only & slight wamming of the dipole near the feedpoint can be measured.

The dipode is made of standard semirgid coaxial cable, The cenler conductor of the feeding line is directly connected to the
second arm of the dipola. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend o the solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manufaciured by SPEAG
Manufaciured on April 1, 2003

Certificate Mo: DB00VZ-184_Decl? Page 5of 8
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DASY4 Validation Report for Head TSL
Date'Time: 21.12.2007 14:51:24

Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 900 MHz; Type: DO00VZ; Serial: D900V - SN: 184

Communication System: CW; Frequency: 900 MHz; Duty Cyele: 1:1

Medium: HSL 900 MHz;

Medium parameters used; f =900 MHz; o = 0.98 mho/m; &, = 42.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
& Probe: ET3DVE - SN1507 (HF ), ConvF(3.93, 5.93, 5.93); Calibrated: 26.10.2007
& Sensor-Surface: 4mm (Mechanical Surface Detection )
& Electronics: DAEA Sn60]; Calibrated: 30.01 2007
e  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA

& Measurement SW: DASYY, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW: d = 15 mm/Zoom Se¢an (7x7x7)/Cube 0:
Measurement grid: dx=5mim, dy=>5mm, dz=5mm

Reference Value = 56.9 Vim; Power Drift = -0.012 dB

Peak SAR (extrapolated) = 4.06 Wikg

SAR(1 ) =2.73 mW/g; SAR(L0 g) = 1.75 mW/g

Maximum value of SAR (measured) = 2.95 mWi/g

d8
0.000

-3.00

-6.00

-9.00

-12.0

-15.0

0 dB 5 2.95mW/g
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Impedance Measurement Plot for Head TSL

2 Dec 2ZEBT 1510845435
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DASY4 Validation Report for Body TSL
Date/Time: 21.12.2007 15:46:31

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900VZ; Serial: DOMV2 - SN: 134

Communication System: CW, Frequency: 900 MHz; Duty Cycle: 1:1

Medium: MSL00;

Medium parameters used: =900 MHz; o= 106 mho/m; & = 54.2; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
o Probe: ET3DVE - SN1507 {HF): ConvF([5.57, 5,57, 5.57); Calibrated: 26. 10.2007
& Sensor-Surface; 4mm (Mechanical Surface Detection)
*  Electrondes: DAEA S Calibrated: 30.01.2007
+  Phamtom: Flat Phantom 4.90; Type: QDOMPAGAA

& Measuremant SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=>5mm, dz=5mm
Reference Value = 56,9 Vim; Power Drift = 0,008 dB
Peak SAR (extrapolated) = 4.23 Wikg

SAR(I g) = 2.9 mW/g; SAR(10 g) = L.87 mW/g
Maximum value of SAR (measured) = 3.16 mW/g

dB
0.000

-3.00

-9.00

-12.0

-15.0

0 dB =5, 16mWig
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e,

L, Schweizeriacher Kallbriordisnst
Sehmid & Partner Sl Sarvice suisse d'étalonnags

Engineering AG = 3 Sarvizio svizzera di taratisra
Zoughausstragsa 43, BI04 Zurich, Switzerland %ﬁ? Swiss Calibration Service
Bccradted by Ihe Swiss Accreditaion Service (SAS) Accreditation Mo.; SCS 108

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

&=

Y

Ctject

Calibration procedura(s)

Calibration date:

Candgion of he calibeated lem 'In Toleral

This calibration certificale documants the traceabilily 1o naions! standands, which realize the physical units of measurements (S1).
The measurements ard the uncerainties with confidence probabdity are given on the following pages and are pari of the cerificate.
Al salibrations have bean cenducted in the clesed |sboratory faciity: emirmnment temparature (22 £ 370 and humidity < 70%.

Calibration Equipment used (M&TE cxithcal for calbration)

Primary Standards D # Cal Date (Callbrated oy, Certificate Na.) Schaduled Calibration
Power miler EFM-d424 GHAT4EITO4 4=Oact-07 (METAS. Mo, 217-00736) Out-08

Power garsor HP 84614 LS37 282783 04-Dct-07 (METAS. Mo, 217-0073E6) Ct-08

Rederenca 20 dB Attenuator SN: S08E (20g) 07-Aag-07 (METAS, Ma 21 7.00718) Aug-0a

Referanca 10 dB Atenuatar Sh; 50472 {10r) O7-Rang-0F (METAS, Mo 3 7-00718) Auig-08

Referance Probe ETIONG (HF) Sk 1507 28-0ck07 (SPEAG, Mo, ET3-1507_Oatd?) Oct-08

DAE4 &M 601 A0-Jan-07 (SPEAG, Mo, DAE4-B01_Jan0T) Jan-08

Secondary Standards -l ID# Chaeck Daie (in house) Scheduled Check
Pawar sensor HP 84814 MY41082317 18-0ct-02 (SPEAG, in house check Odd-07) In house chack; Oct-08
RF generator RS SMT-08 100006 -89 (SPEAG, in house check 0c-07) In houss chedk: Ocl-08
Metwork Analyzer HP BTSIE US3IT 00588 54206 18-0ct-01 (SPEAG, in hause check Oct-07} In house check: Oct-0B8

Calbrated by

Approved by:

Essued: December 31, 2007

This cairation cartifizate shall not be reproduced except in full without wiillan approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Zurich, Switzerland

5 Schwaizarischer Kalibrierdienst

C Sarvice suisse d'étalonnage
Sarvizio svizzaro di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Sarica (SAS) Aeereditation No.: SCS5 108
The Swiss Accredifation Service is one of the signatories to the EA
Multitateral Agreamant for the recognition of calibration cantificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, “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

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

Additional Documentation:
d) DASY4 Systern Handbook

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

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

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

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
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 usad to calculate the
nominal SAR result.

Carbificate No: D1S900YV2-5d028_Decdr Page 2 af 9
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Version D=y 4 V4.7
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phamtom V5.0
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =B5mm
Frequency 1800 MHz £ 1 MH=z

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°c 40.0 1.40 mho'n

Measured Head TSL parameters (220+£0.2)°C 206 % 1.46 mho'm £ 6 %

Head TSL temperature during test {21.5£0.2)°C e —_
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL condition

SAR measured 250 mW input power 82 mW /g

SAR normalized nommalized o 1W 3\ImWig

SAR for nominal Head TSL parameters ' nomalized o W ITAmW g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condilicon

SAR measurad 250 m input power S14mW /g

SAR nomakzed normalized to 1W 206mW /g

SAR for nominal Head TSL paramelers ' normalized o 1W 20.2 mW /g * 16.5 % (k=2)

' Cosrection to nominal TSL parameters acoording to d), chapter “SAR Sensilivities”

Cerlficats Mo: DID00VE-50028 Dectl? Page 3ol 8
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 220°C 533 1.52 mhoim

Measured Body TSL parameters (22.0+0.2)°C G3.626% 1.54 mhafm £ 6 %

Body TSL temperature during test (21.6£0.2)°C — ===
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Conditicn

SAR measured 250 mW Input power 934 mW/g

SAR nomnakzed normalized to 1W IT4mW /g

SAR far nominal Body TSL parameters © normalized to 1W AT.2mW i g £17.0 % (k=2)

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

SAR measured 250 mW input power 4.97 mWig

SAR normalized normakzad o 1W 1989 mWig

SAR for nominal Body TSL parameters * mormalieed o 1W 19.8 mW | g * 16.5 % (k=2)

* Correction o nominal TSL parameters according 1o d), chapler "SAR Senalthvities”

Certificate Mo: D1800V2-50028 Decd? Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformad to feed paint S3.TO+52)0
Return Loss -24.3 dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 4950+ 3.4 0
Retum Loss -29.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.198 ns

Aftar long term use with 100W radiated power, only @ sight warming of the dipole near the feedpoint can be measured.

The dipsle is made of standard semirigid coaxisl cable. The center conductor of the feeding line is directly connected to the
second anm of the dipole. The antenna is therefore shon-circuited for DC-signals.

Ma excessive force must be appled to the dipole arms, because they might bend or the soldersd connections near the
feadpalnl may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactired on December 17, 2002

Cerificate Mo: D1900W2-5d028_Decl7 Page5of &
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DASY4 Validation Report for Head TSL
Date/Time: 21.12.2007 09:54:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900WV2; Serial: D1900V2 - SN:5d028

Communication System: CW: Frequency: 1900 MHz; Duty Cyele: 1:1

Mediam: HSL U100 BB

Medium parameters used: f= 1900 MHz; o = 1.46 mho/m; £ = 39; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:
& Probe: ETADVA - SN 1507 (HF); ConvF(4.86, 4.86. 4.86Y% Calibrated: 26, 10,2007
& Sensor-Surface: 4mm (Mechanical Surface Dietection)
= Electronics: DAFA Sn601; Calibrated: 30.01.2007
»  Phantom: Flat Phantom 3.0 (fronty Tyvpe: QDOGOPS0AA:; ;

*  Measurement SW: DASY4, V4.7 Build 55; Postprocessing $W: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Scan (7x7x7)Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 89.9 V/m; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = .82 mW/g: SAR(10 g) =5.14 mW/g

Maximum value of SAR (measured) = 10.9 mW/g

i)
0000

-1.68

-1.36

-11.0

-14.7

-18.4

0dB = 10.9mW/g
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Date/Time: 21.12.2007 11:05:06

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d028

Communication System: CW, Frequeney: 1900 MHz; Duty Cycle: 1:1

Medivm; ML ULD BE;

Medium parameters used: = 1900 MHz; o = 1.54 mho/m; g = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: ET30VE - SN1307 (HFY ConvF(4,48, 4,48, 4.48); Calibraved: 26,10,2007
Sensor-Surface: dmm (Mechanical Surface Delection)

Electronices: DAE4 Sna0l; Calibrated: 30.01.2007

Phantom: Flat Phantom 5.0 (back) Type: QDOOGPS0A A, ©

Measurement SW: DASY4, V4.7 Build 55; Postprocessing SW: SEMCAD, V1.8 Build 172

Pin = 250 mW; d = 10 mm/Zoom Scan (Tx7x7)/Cube 0;
Measuremenl grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 82,3 Vim; Power Drift = -0.044 dB

Peak SAR {extrapolated) = 16.0 Wkg

SAR(] g) =934 mW/g; SAR(10 g) =4.97 mW/g

Maximum value of SAR (measured) = 10,5 mW/g

dB
n.noq

-h.64

-5.96

-13.3

-16.6

0 B = 10.5mWig
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Impedance Measurement Plot for Body TSL
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Prob. | Div. | () (e | Std. une. (£ %85 | ()
Error Description dist. (e | (o) | (1g) | (100
Measurement Svstem
Probe Calibration N 1 1 1 4.8 4.8 %
Axial Isotropy R Va3 1 1 2.7 2.9 ™0
Hemispherical Isotropy i V'3 1 1 ] 0 "
Boundary Effects R V3 1 1 (.6 (1.6 ™
Linearity R Vo 1 1 2.7 T ™
Swvatem Detection Limit R V3 1 1 (.6 (1.6 3
Readout Electronics N 1 1 1 1.0 1.0 %
Response Time R Vo 1 1 ] [ 3
Integration Time I v 1 1 ] [ e
RF Ambhient Conditions R Vo 1 1 Vi 1.7 %
Probe Positioner I V3 1 1 2 2 s
Probe Positioning I va 1 1 i 1.7 s
Algorithims for Max, SAR Ewal. I va 1 1 i (.6 s
Dipole
Dipole Axis to Liguid Distance v 1 1 2 1.2 s
Input power and SAR drift meas, v 1 1 T LT e
Phantom and Tissue Param.
Phantom Uncertainty 4.0 I v 1 1 23 2.3 e
Liguid Conductivity (target) 5.0 R. via | 064 | (043 1.8 1.2 e
Liguid Conductivity (meas.) 2.5 N 1 G4 | 043 1.6 1.1 w0
Liquid Permittivity (target) 5.0 R v 3 0.6 (149 1.7 1.4 W
Liguid Permittivity (imeas.) 2.5 N 1 06 | 049 1.5 1.2 w0
Combined Stdandard Uncerta V. H.1 o
Coverage Factor for 95°%57 H[:-:?
Frxpanded Uncertainty | 16,5 | 16.2 |

Dasy4 Uncertainty Budget



Order No: GSM11146199-1
Date: July. 25, 2008

Page: 104 of 104
9. Phantom description
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