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802.11g Towards Ground Low

Date/Time: 8/2/2009 3:53:59 PM

Communication System: 802.11g; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; o = 1.95 mho/m; €, = 51.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3660; ConvF(6.75, 6.75, 6.75); Calibrated: 9/3/2008
Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAMO000 T01 ; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Towards Ground Low/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.075 mW/g

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

Reference Value = 5.42 V/m; Power Drift = 0.192 dB

Peak SAR (extrapolated) = 0.085 W/kg

SAR(1 g) = 0.068 mWI/g; SAR(10 g) = 0.058 mW/g

Maximum value of SAR (measured) = 0.075 mW/g
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Figure 57 Body, Towards Ground, 802.11g, Channel 1
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1g/10g Averaged SAR
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Figure 58 Z-Scan at power reference point (Body, Towards Ground, 802.11g, Channel 1)
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802.11g Towards Phantom Middle

Date/Time: 8/2/2009 4:29:28 PM

Communication System: 802.11g; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 1.98 mho/m; ¢, = 51.8; p = 1000 kg/m?®
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3660; ConvF(6.75, 6.75, 6.75); Calibrated: 9/3/2008

Electronics: DAE4 Sn452; Calibrated: 11/18/2008

Phantom: SAM000 T01 ; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Towards Phantom Middle/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.063 mW/g

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

Reference Value = 5.26 V/m; Power Drift = 0.079 dB

Peak SAR (extrapolated) = 0.071 W/kg

SAR(1 g) = 0.061 mWI/g; SAR(10 g) = 0.055 mW/g

Maximum value of SAR (measured) = 0.065 mW/g
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Figure 59 Body, Towards Phantom, 802.11g, Channel 6
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1g/10g Averaged SAR
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Figure 60 Z-Scan at power reference point (Body, Towards Phantom, 802.11g, Channel 6)
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of g Schweizsrischer Kalibrierdienst
Schmid & Pariner o Servies suisse détalonnage
Engineering AG Sarvizio svizrern di tarsturs

Zoughssstrasse 43, 8004 Zurich, Switzerisnd s Swiss Callbration Service

Accrocited by the Swiss Accrediation Service (SAS) Accreditation Me: SCS 108
The Swiss Accreditation Service is one of the signaiories to the EA
Mustilatarsl Agresment for the recognition of calibration cenificates

Client

Caiibeaion procedure(s)

R R S

Cordition of Bre calbosied Bem

This calbrason cerificate documants the traceability to national standards, which reaitze: the physical units of massurements (51).
Tha measuremants and the uncertainties with confidance probabiity are gven on the following pages and are parl of the certificale.

Al calibrations han been conductad In the dosed laberabory faciity: envirmnmant temparaiure (22 + 3)°C and humediy < T0%.

Calibration Equipmant used (MATE critical for calibration)

Primary Standands D& Cal Date {Cartificaio Mo} Schadulsd Calibration

Power mater E44108 GB412838T4 1-Apr-08 (Mo, 217-00T8E} Apr-08

Power sensor E44124, MY A14B5ETT 1-Apr-08 (No, 217-00THE) Aprdi§

Power sensor E44128 MY 41458087 1-Apr-08 (No, 217-00788) Aprgs

Raferance 3 4B Alleruater SN: 35054 {35) 1-Jul-08 (Ha. 21T-00885) Jul-08 -

Ruferanca 30 4B Attenusior SN 55086 (20 J1-Mear-08 (Mo, 217-00TET) Ape-08

Rfarers 30 4B Allsnuatsn SN: 55128 (30b) 1-Juk-08 (N, 217-008866) Julag

Aelaranca Probe ES3I0VE S: 3013 2-Jan-0B {No. ES3-3013_Janla) Jan-0a

DAES 5N: 850 3-5ap-07 (Mo, DAES-G60_SeplT} Sap-08

Sacondary Standards o# Chesk Date {in housa) Schaduled Chack

AF generator HP BE4BC USS642U01 700 4-Aug-58 {in howse chedk O-0T) In hausa check; Ccl-08

Hotwork Analyzer HP BTSIE UB3TIRO5ES 18-0et-01 (in houss chack Ocl-07) In housa chack: Oci-08
Function

Calibrated by: i :

Approved by

This calibralion certificale shall nol be reproduced axcept in full without wiittan approval of the IBbanaiory,

Cartificate No: EX3-3660_Sep08 Page 1o 8
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Calibration Laboratory of
Schrnid & Partner

Enginearing AG
Eoughavsstrasse 43, 8004 Turich, Switoerland

g Schwsizerischar Kalibriandienst
Barvice sulssa d'étalonnage
‘Servizio svizzero di taralura

S Swiss Calibration Sarvice

Ancradited by the Swiss Acorediation Senvdoa (SAS) Accreditation No.: SCS 108
Tha Swiss Accreditation Service ls one of the signatories to the EA
Mubilateral Agresment for the recagnition of calibration canificates

Glossary:

TSL tissue simulating liquid

NORMxyz sensitivity in free space

ConvF sansitivity in TSL / NORMx, v,z

oCcpP diode compression point

Polarization o o rotation around probe axis i
Polarization & & rotation around an axis that is in the plane normal to probe axis (at

measuremeant center), i.e., 8 = 0is 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 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

Methods Applied and Interpretation of Parameters:

o NORM:x, . z: Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f = 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMz,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

»  NORM{fix,y.z = NORMx, y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions |ater than 4.2. The uncertainty of
the fraquency response is included in the stated uncertainty of ConvF.

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.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f = 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > B00 MHz. The same setups are used for
assessmeant of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx,y.2 * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to £ 100 MHz,

= Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna. |

«  Sensor Offset: The sensor offset corresponds to the offset of virual measurement center
from the probe tip (on probe axis). No tolerance required.

Certificats No: EX3-3660_Sep08 Page 2 of 9
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EX3DV4 SN:3660 September 3, 2008

Probe EX3DV4

SN:3660

Manufactured: April 29, 2008
Calibrated: September 3, 2008

Calibrated for DASY Systems
{Mote: non-compatible with DASY2 systaml)

Cartificate No; EX3-3660_Sep0a Page 3af 8
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EX3DV4 SN:3660 September 3, 2008

DASY - Parameters of Probe: EX3DV4 SN:3660

Sensitivity in Free Space” Diode CumpressiunE
NormX 0.44 +10.1%  pViVImP DCP X 88 mv/
NormY 0.42 £10.1%  PVAM/m) DCP Y 85 mv
NormZ 045 £10.9%  pVAVIm)® DCPZ BA mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please ses Page B.
Boundary Effect
TSL 900 MHz Typical SAR gradient: § % per mm
Sensor Center to Phantorn Surface Distance 20mm 3.0 mm
SAR, [30] Without Cormection Algorithm a5 52
SAR,, [%] With Corraction Algarithm 0.4 0.1
T5L 1750 MHz Typlcal SAR gradient: 10 % per mm
Senzor Center to Phantom Surface Distance 20 mm 3.0 mm
SAR, %] Without Commection Algarithm T.6 38
SAR, [¥] With Comaction Algarithm 0.2 0.1
Sensor Offset
Probe Tip to Sensor Canler 1.0 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 895%.

* The uncenainbes of Nermi_Y Z do fol et the E*-haid unceriainty insida TOL (ses Page B).
¥ Mumerical lineartzation parsmeter: uncertainly nol requised, :

Certilicate No: EX3-3660_Sap08 Pagedof 8
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EX3DV4 SN:3660 September 3, 2008

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

0.8 +

Fraguency response (normalized)

0.7 4
0.6 |
i £00 1000 1500 2000 2500 3000
f [MHz]
—8—TEM —o—Fa2

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

Carfificate Mo EX3-3660_Sepdd Page Sof &
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EX3DV4 SN:3660 September 3, 2008

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM Hi110EXX f= 1800 MHz, WG R22

—— B0 MHz
—8— 1800 MHz
—i— 2500 MHz

Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cenificate Mo: EX3-3880_Sep0d Page B of 8
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EX3DV4 SN:3660 September 3, 2008
Dynamic Range f(SAR;..4)
(Waveguide R22, f = 1800 MHz)

00001 0.001 001 0.1 1 10 100

| —&— naot compansated —#— compensaied

0.1 1

SAR [mWicm’]

Uncartainty of Linearity Assessment: & 0.6% (k=2)

Certificate Mo: EX3-3660_Sap0a Page 7 of 8
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EX3DV4 SN:3660 September 3, 2008

Conversion Factor Assessment

f = 800 MHz, WGLS R3 (head) f= 1750 MHz, WGLS R22 (head)
A e 0o mar AW i alees Bk &
. R e R S R R P ) S e [ o
30
= =
| =1 = 200
E 25 E
F 20 180
E 15|
- S 100
1.0
o5 | 5.0 {
0.0 ' 0o +
0 il 40 60 [+] 10 20 30 40
z[mim] 2[mm]
== Analytical —o0—bMeasurements —0— Analytical —0— Measuremenis

f [MHz] Vaidity [MHz]" TSL  Permittivity Conductivity  Alpha  Depth ConvF Uncertainty

B35 + 50/ + 100 Head 415+5% 0.8015% 048 078 818 + 11.0% (k=2)
800 + 50/ + 100 Head 415+5% 09725% 043 083 BB4 + 11.0% (k=2)
1750 +50/+100 Head 401+5% 137+5% 068 063 779+ 11.0% (k=2)
1850 +50/+100 Head 400+5% 14015% 031 080 735 £11.0% (k=2)
2450  +50/+ 100 Head 392+5% 1.80+56% 032 086 6.84 £ 11.0% (k=2) .
2356 + 50/ £ 100 Body 552+5% 0.97+5% x82 0mM 510 £ 11.0% (k=2)
200 + 50/ 2100 Body 55.0+5% 1.05125% 030  1.08 BTG £ 11.0% (k=2)
1750 + 50/ %100 Body 534 1%5% 1.49 1 5% 0.34 0.88 755 & 11.0% (k=2)
1850 +50/+100 Body S53.3:5% 1.5225% 080 0BT 745 £ 11.0% (k=2)
2450 +50/+100 Body S527£5% 1.89515% 030 113 675 £ 11.0% (k=2)

© Tha validity of £ 100 MHz only applies for DASY vé.4 and higher (see Page 2). The uncerainty is the RSS
of the ConF inty at calibration freg y and the by far thas indicaied Preguency band.

Cartificate No: EX3-3660_Sep0B PageBal B
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EX3DV4 SN:3660 September 3, 2008

Deviation from Isotropy in HSL
Error ($, 8), f = 900 MHz

Error [dB]

f . s s 4
I |-1.00-0.80 B-0.80-0860 B-060-0.40 B-0.40-0.20 B.0.20-0.00

B000-020 WO20-0.40 B0.40-060 W0E0-080 WO0EI-1.00

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

Certificate No: EX3-3660_SeplB Page 8ol B
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ANNEX E: D2450V2 Dipole Calibration Certificate

Wil
oy,

N
15 7= O B o0 TMIC( lacuss |
Telecommunication Metrology Center of MII :é///—_%\\
Client TA Certificate No: D2450Vil'SJN‘)86 Jul§lwﬂ‘D

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 786

Calibration Procedure(s) TMC-XZ-01-027

Calibration procedure for dipole validation kits

Calibration date: July 15, 2009

Condition of the calibrated item In Tolerance

following pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

This calibration Certificate documentsthe traceability to national standards, which realize the physical units of

measurements(SI). The measurements and the uncertainties with confidence probability are given on the

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 101253 19-Jun-09 (TMC, No. JZ09-248) Jun-10
Power sensor NRV-Z5 100333 19-Jun-09 (TMC, No. JZ09-248) Jun-10
v
Reference Probe ES3DV3 | SN 3149  08-Dec-08(SPEAG, No.ES3-3149 Dec08)  Dec-09
DAE4 SN 771 21-Nov-08(SPEAG, No.DAE4-771_Nov08) Nov-09
RF generator E4438C MY45092879 18-Jun-09(TMC, No.JZ09-302) Jun-10
Network Analyzer 8753E | US38433212 03-Aug-08(TMC, No.JZ08-056) Aug-09
Name Function Signature

Calibrated by: ; ;

Lin Hao SAR Test Engineer ﬁ%
Reviewed by: Qi Dianyuan SAR Project Leader dr\ m
Approved by: Lu Bingsong Deputy Director of the laboratory

oo

Issued: July 15, 2009
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certificate No: D2450V2-786_JUL09 Page 1 of 9
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,v.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless 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 300MHz to 3GHz)”, February 2005

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

Additional Documentation:
d) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e«  Measurement Conditions: Further details are available from the Validation Report at the end of
the certificate. All figures stated in the certificate are valid at the frequency indicated.

e  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 arms oriented parallel to
the body axis.

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

e 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.

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

Certificate No: D2450V2-786_JULOY Page2 of 9
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation

Phantom 2mm Oval Phantom ELI4

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz2=5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220+02)°C 400+ 6% 1.78 mho/m + 6 %
Head TSL temperature during test (21.9+02)°C - -
SAR result with Head TSL
SAR averaged over1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3mW/g
SAR normalized normalized to 1W 532mwWl/lg
SAR for nominal Head TSL parameters ' normalized to 1W 53.7 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cn® (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.22mW/g
SAR normalized normalized to 1W 249 mW /g
SAR for nominal Head TSL parameters ' normalized to 1W 25.0 mW /g £ 16.5 % (k=2)

! Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: [D2450V2-786_JUL0O9 Page3of o
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Certificate No: [D2450V2-786_JUL0O9

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220+0.2) °C 525+ 6% 2.02 mho/m =6 %
Body TSL temperature during test (21.8+0.2) °C -
SAR result with Body TSL
SAR averaged over1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 131 mW/g
SAR normalized normalized to 1W 524mWig

SAR for nominal Body TSL parameters °

normalized to 1W

52.6 mW /g % 17.0 % (k=2)

SAR averaged over10 ¢m” (10 g) of Body TSL Condition
SAR measured 250 mW input power 618 mW /g
SAR normalized normalized to 1W 247 mW/ig

SAR for nominal Body TSL parameters °

normalized to 1W

24.8 mW /g % 16.5 % (k=2)

¢ Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46800+ 4.0 )0

Return Loss -268dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4790 +71ja

Return Loss -254dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.155 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected
to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on May 06, 2005

Certificate No: [D2450V2-786_JUL0O9 Page sof 9
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DASYS5 Validation Report for Head TSL

Date/Time: 2009-7-15 9:15:30
Test Laboratory: TMC, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: SN: 786

Communication System: CW Frequency: 1800 MHz Duty Cyecle: 1:1

Medium: Head 2450MHz

Medium parameters used: f = 2450 MHz; o= 1.78 mho/m; £, =40.0; o = 1000 kg/m’
Phantom section: Flat Section

DASYH Configuration:
® Preobe: ES3DV3 - SN3149, ConvF(5. 18, 5.18, 5.18),; Calibrated: 08.12.08
® Electronics: DAE4 8n771; Calibration: 21.11.08
® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAOOIBB
®  Meazurement 5W: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=>5mm, dz=5mm

Reference Value = 98. 1 V/m: Power Drift = —0.057 dB
Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.22 mW/g
Maximum value of SAR (measured) = 17.1 mW/g

dB
0.000

-3.46

-6.92

-10.4

-13.8

-17.3

0 dB = 17. lmW/g

Certificate No: D2450V2-786_JUL09 Page 6 of 9
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Impedance Measurement Plot for Head TSL

S14 1 UFsS 11536894 3.21880 2939.89 pH 2 450.000 90O MHz

De 1

v
165

CHZ $11 LOG S dB/REF -20 dB . 1:-26.515dB 2 450,000 008 MHz

Cor

frv
157

START 2 250,000 080 MHz > ] ' STOP 2 650.000 808 MHz

Certificate No: D2450V2-786 JUL09 Page 7 of 9
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DASY?5 Validation Report for Body TSL

Date/Time: 2000-7-15 10:37:31
Test Laboratory: TMC, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: SN: 786

Communication Svstem: CW Frequency: 2450 MHz Duty Cycle: 1:1

Medium: Body 1800MHz

Medium parameters used: f = 2450 MHz; ¢ =2.02 mho/m; €, =52.5; o = 1000 kg/m’
Phantom section: Flat Section

DASYH Configuration:
® Probe: ES3DV3 - SN3149, ConvF(4. 97, 4.97, 4.97), Calibrated: 08.12.08
® Electronics: DAE4 8n771; Calibration: 21.11.08
® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAOOIBB
®  Meazurement 5W: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=>5mm, dz=5mm

Reference Value = 94.8 V/m: Power Drift = —0.000 dB
Peak SAR (extrapolated) =20.1 W/'kg

SAR(1 g) = 13.1 mW/g; SAR(10 g) = 6.18 mW/g
Maximum value of SAR (measured) = 16.5 mW/g

dB
0.000

-6.92

-10.4

-13.8

-17.3

0 dB = 16. 5mW/g

Certificate No: D2450V2-786_JUL09 Page 8 of 9
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate
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Certificate No: D1900V2-
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AS L0442

CALIBRATION CERTIFICATE

Object

Calibration Procedure(s)

Calibration date:

Condition of the calibrated item

humidity<70%.

D1900V2 - SN: 5d060

TMC-XZ-01-027
Calibration procedure for dipole validation kits

July 15, 2009

In Tolerance

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 101253 19-Jun-09 (TMC, No. 1Z09-248) Jun-10

2 Power sensor NRV-Z5 100333 19-Jun-09 (TMC, No. JZ09-248) Jun-10
Reference Probe ES3DV3 | SN 3149  08-Dec-08(SPEAG, No.ES3-3149 Dec08)  Dec-09
DAE4 SN 771 21-Nov-08(SPEAG, No.DAE4-771_Nov08) Nov-09
RF generator E4438C MY45092879 18-Jun-09(TMC, No.JZ09-302) Jun-10
Network Analyzer 8753E | US38433212 03-Aug-08(TMC, No.JZ08-056) Aug-09

Name Function Signature

Calibrated by: Lin Hao SAR Test Engineer T _?q’}‘
Reviewed by: Qi Dianyuan SAR Project Leader .49/1“ m
Approved by: Lu Bingsong Deputy Director of the laboratory % @K}}&

Issued: Jul

This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

f

15,2009

Certificate No: D1900V2-5d060_Jul09
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless 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 300MHz to 3GHz)”, February 2005

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

Additional Documentation:
d) DASY 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 certificate are valid at the frequency indicated.

e 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 arms oriented parallel to
the body axis.

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

e 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
conneclor.

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

Certificate No: D1900V2-5d060_Jul09 Page 2 0f 0



TA Technology (Shanghai) Co., Ltd.

Test Report

Report No. RZA2009-0930-FCC Page 1050f 120

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom 2mm Oval Phantom EL14
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 396+6% 1.40mho/m + 6 %
Head TSL temperature during test (21.9+0.2)°C -—-- -—-

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.88 mW /g
SAR normalized nomalized to 1W I/5EMWI/g

SAR for nominal Head TSL parameters '

normalized to 1\W

37.8 mW Ig £ 17.0 % (k=2)

SAR averaged over10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 50mwW/ag
SAR normalized normalized to 1W 200 mWig

SAR for nominal Head TSL parameters '

normalized to 1W

19.8 mW /g £ 16.5 % (k=2)

Certificate No: D1900V2-5d060 Jul09

! Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

NMominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+£0.2)°C 529+ 6% 1.55 mho/m £ 6 %
Body TSL temperature during test (21.8+0.2)°C —-- -—-

SAR result with Body TSL
SAR averaged over1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mW/g
SAR noermalized normalized to 1W 408mW /g

SAR for nominal Body TSL parameters *

normalized to 1W

39.4 mW /g £ 17.0 % (k=2)

SAR averaged over10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 518 mW/g
SAR normalized normalized to 1W 2072mWig

SAR for nominal Body TSL parameters ?

normalized to 1W

21.0 mW /g % 16.5 % (k=2)

Certificate No: D1900V2-5d060 Jul09

 Correction to nominal TSL parameters according to d), chapter “SAR Sensitivities”
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54,80+ 4.0)0Q

Return Loss -23.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4790+ 71 Q2

Return Loss - 22 6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.201 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected
to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 10, 2004

Certificate No: D1900V2-5d060 Jul09 Page 50f 9
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DASY?5 Validation Report for Head TSL

Date/Time: 2009-7-15 14:15:30
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900VZ2; Serial: SN: 5d060

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

Medium: Head 1900MHz

Medium parameters used: £ = 1000 MHz: ¢ =1.40 mho/m; €,=30.6; o =1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:
® Probe: ES3DV3 - SN314%; ConvF(5.18, 5.18, 5.18); Calibrated: 08.12.08
® Electronics: DAE4 Sn771; Calibration: 21.11.08
® Phantom: 2mm Oval Phantom ELI4; Type: QDOVAOOIBB
®  Meazurement SW: DASYS, V5.0 Build 119.9; Postproceszing SW: SEMCAD, V13.2 Build 87

Pin=250mW: d=10mm/Zoom Scan (7x7x7)/Cube O:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 85.1 V/m: Power Drift = —0.057 dB
Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g} = 9.88 mW/g; SAR(10 g) = 5.0 mW/g

Maximum value of SAR (measured) = 11.5 mW/g

dB
0.000

-6.92

-10.4

-13.8

-17.3

0 dB = 11. 5mW/g

Certificate No: D1900V2-3d060_Jul09 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Tima: 2000-7-15 15:37:31
Test Laboratory: THC, Beliing, China

DUT: Dipole 1900 MHz:; Type: D1S00OW2; Serial: SN: 54060

Commmication System: CF Freguency! 200 MHz Duty Cyele: 1:1

Medium: Body 1900MHz

Medium parameters usad: £ = 1900 Miz: o= 1. 55 mha/m; ©, = 52.8: ¢ = 1000 kp/m
Phantom section: Flat Section

PASYS Configuration:
& Probe: ESSDNI - BM3L40, ConvPi4. 97, 4.097, 4.97); Calibrated: GE12.08
Eblectroades: DAES SnT71; Cobibestion: 21.11.08
Frinnfom: Jon Ohwvsld Phastosn EL1Y; Tygse: CHOHOW DRI
Almnmreesmt EW: DASYS, VA0 Build 11905 Patpres siomg 3W: SEMCAD, VX2 Build &7

Pin=250aW; d=10mm/Zoom Scan (TxTx7)/Cube O:

Measiirement grid: dx=5mom, dv=hmm, de=5Hom

Reforonce Yalue = 79 08 Vim; Power Drift = -0, 000 8
Peak SAR (extrapolated) = 190 1 Wke

BAR(1L g) = 10. 2 wW/g; SAR(10 g} = 5. 18 mW/g
Maximim valie of SAR (meamired) = 11.0 mW/g

4B =
0, TR
-3 46
8 R F

-10.4

-13.8

-17F.3

0 di = 11, Sell/g
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of

2 Schweizerischar Kallbriardienst

Schmid & Partner Service sulsse d'élalennage

Engineering AG Servizio svizzers di laratum
Zeughausstrasse 43, BOO4 Zurich, Switzerdand Swisa Callbration Service
Accrediied by the Swiss Accreditation Sendce (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditalion Service is one of the signatories 1o the EA
Multilateral Agresment for the recognition of calibration certificates
clent  Audem - Certificate No: DAE4-452_Nov08

Objeet

Calibration procaduree)

Caslitwation dade:

Conction of the callbrated item |7} Tol@rance

| This calration carlificate documen|s (he trsceabiity to national standands, which mealize the physical units of measuwamints (51}
Thit maasurements and tha uncetainties with confidence probabllity are given on ihe fcliowing pages and are part of the carificate,

All calibrations have bien conducted in the closad Isboratory facility: envronment temparadune (22 + 3)°C and humidity < T0%,
Calibration Equipment used (MATE critical for calbration)
Primary Stardards D# Cal Date (Cenificats No.j Schadulad Calitiralion
Fluke Process Calibrator Type 702 | SMN: 6205803 30-Sep-0B (Mo TETI) Sep-09
Koy Mutlimater Type 2001 SM: 010274 30-Sap-08 [No: TETD) Sop-08
Secondary Standards D# Check Date (in house) Scheduled Check o
Calibeator Bax W1.1 SE UMS 006 AB 1004  06-Jun-08 (in house chack) In housa ehack: Jun-09

Merme Function Signarune
Calibwated by: Dorminique Steffen Tachnicisn _3 _ ﬂ g :

Besuid: Novembser 18, 2008

This calibration cerificabe shafl not be reproduced sxcept in full without witlen approval of the Mbormtony.

Cerlificate Mo: DAE4-452_NavD8 Page a5
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Calibration Laboratory of Schwalzarischar Kalibrierdienst

Schmid & Partner g Sorvice suisss & dtalonnags
Engineering AG Servizio svizzero di taratur
5 swise Calibration Sarvics

Zoughousstrasse 43, B004 Zurich, Bwitzeriand

Accracted by he Swiss Accraditation Service (SAS) Accreditation Me.: SCS 108
The Swiss Accreditation Service is one of the signatosies to the EA
Mulsilatersd Agreament for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a toal inserted. Uncertainty is not required,

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

* 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
measurement,

* Common 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.

» AD Converter Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

* Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistanca.

* Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurament.

» Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumption: Typical value for information. Supply currents in various operating
modes. .

Certificate No: DAE4-452_Nov0d Fage 2of &
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: iLSB = [ T full range = -100...+300 m\'
Low Range: IL5E = BinV, full range =  -1....... +3my

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X ¥ Z
High Range 404,585 £ 0.1% (k=2) | 404416 £ 0.1% (k=2) | 404565+ 0.1% (k=2)
Low Range 397854 £ 0.7% (k=2) | 3.95135 £ 0.7% (k=2) | 398063 + 0.7% (k=2

Connector Angle

Connector Angle io ba usad in DASY aystem

148°41°

Certificate No: DAE4-452_Nov08
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (uV) Error (%)
Channel X + Input 200000 200000 0,00
Channel X + Input 20000 2000682 .03
Channel X = Input 20000 -20003.71 002
Channel Y + Input 200000 2000005 0.00
Channel ¥ + Inpiit 20000 20008.05 0.04
Channel Y - Input 20000 -20006.61 0.03
Channal £ + Input 200000 199909.6 0.00
Channael £ + Input 20000 20006.84 0.03
Channel Z = Input 20000 -20004.66 0.02
Low Range Input (V) Reading (uV) Error {%)
Channel X +Input 2000 2000 0.00
Channel X + Input 200 200,19 0.09
Channel X = Inpurt 200 -188.898 0.00
Channel ¥ + Input 2000 2000 0.00
Channel ¥ + Input 200 190.38 -0.31
Channal ¥ - Input 200 -200.73 0.36
Channel Z + Input 2000 20001 0.00
Channel Z + Input 200 199.25 -0.38
Channal Z = Input 200 -201.52 0.76
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channal X 200 2.80 1.80
- 200 -1.54 -1.85
Channel Y 200 -8.82 B.73
- 200 6.90 6.96
Channel Z 200 9.54 1021
- 200 -13.53 -13.21
3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {4V} | Channel Z (uV)
Channel X 200 - 1.31 -0.08
Channel Y 200 1.52 - 297
Channel Z 200 -1.16 0.18

Ceriificate No: DAE4-452 MNovi(d
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4. AD-Converter Values with inputs shorted
DASY maasurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16123 16648
Channal ¥ 15886 16452
Channal Z 16176 16348

5. Input Offset Measurement
DASY measurement paramaters: Auto Zeso Time: 3 sec; Maasuring time: 3 sec

Inpust 10MG

Average (uV) | min. Offset (uV) | max. Offset(uy) [ S'Beration
Channal X 0.53 -0.80 1.64 0.33
Channel ¥ =1,51 -2 67 (.89 0.35
Channel Z -1.88 =3.07 -1.43 0.20

6. Input Offset Current
Nominal Input circuitry offsel current on all channels: <2514,

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channal X 0.1999 198.3
Channel ¥ 0.1699 200.1
Channel Z 0.1999 198.3

8. Low Battery Alarm Voltage (verified during pre test)

Typical values Alarm Level (VDC)
Supply (+ Vec) +78
Supply (- Vec) -1.B

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vo) +0.0 +6 +14
Supply (- Voe) 0.0 -8 5

Cerificate No: DAE4-452_Mov0B Page 5ol 5





