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Flextronics (Auden) Certificate No: W_m7

Client

[CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d038

QA CAL-05.v7 e
Calibration procedure for dipole validation kits

Calibration procedure(s)

Calibration date: November 12, 2007

Condition of the ealibrated item | In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measuremants and the uncertalinties with confidence probability are given on the following pages and are part of the cerificate.

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

| Calibration Equipment used (M&TE critical for calibration)

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

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

Power mater EPM-442A GBaT480704 04-0ct-07 (METAS, No. 217-00736) Oct-08

Power sensor HP B481A UsS3r2e2783 04-0ct-07 (METAS, Mo. 217-00736) Oct-08

Reference 20 dB Attenuator SN: 5086 (20g) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference 10 dB Attenuator SN: 5047.2 (10r) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference Probe ET3DVE (HF) SN 1507 26-0ct-07 {SPEAG, No. ET3-1507_0ctQ7) Oct-08

DAE4 SN 801 30-Jan-07 (SPEAG, No. DAE4-601_Janl7) Jan-08

Secondary Standards ID # Check Date (in house) Scheduled Check

Power sensor HP B481A MY41082317 18-0ct-02 (SPEAG, in house check Oct-07) In house check: Oct-09

RF generator R&S SMT-06 100005 04-Aug-88 (SPEAG, In house check Oct-07) In house check: Oct-09

Network Analyzer HP B7TS3E \US37380585 54206  18-Oct-01 (SPEAG, in house check Oct-07) In house check: Oct-08

Name Function Signature

Calibrated by: Mike Meiki Labaratory Technician e, S B s
i b el LR e

Approved by: Katja Pokovic

Issued: Novembar 14, 2007

Certificate No: D835V2-4d038_MNov07
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cient  Flextronics (Auden) mhﬂmmom__ﬂm _
[CALIBRATION CERTIFICATE _ il

Object D1900V2 - SN: 5d072

QA CAL-05.v7 e i
Calibration procedure for dipole validation kits

Calibration procedure(s)

MNovember 13, 2007

‘ Calibration date:

Condition of the calibrated item N Tolerance

This calibration certificate documents the raceabllity to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainies with confidence probability are glven on the following pages and are part of the certificate.

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

Calibration Equipment used (ME&TE cnitical for calibration)

Taechnical Manager

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

Primary Standards ID# Cal Date (Calibrated by, Certificate MNo.) Scheduled Calibration

Power meter EPM-4424 GB37480704 04-0c1-07 {METAS, Na, 217-00736) Oct-08

Power sensor HP 84B1A US37292783 04-0ct-07 (METAS, Na. 217-00738) Oct-08

Refarenca 20 dB Altenuator SM: 5086 (20g) 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference 10 dB Attenuator SN BD4T.2 (10 07-Aug-07 (METAS, No 217-00718) Aug-08

Reference Probe ETIDVE (HF) SN 1507 26-0ct-07 (SPEAG, No. ET3-1507_Oct07) Oct-08

DAE4 SN 601 30-Jan-07 (SPEAG, No. DAE4-601_Jan0T7) Jan-08

Secondary Standards D # Check Date (in house) Scheduled Check -

‘Power sensor HP B481A MY41092317 18-Oct-02 (SPEAG, In house check Oct-07)  In house check: Oct-08

RF generator R&S SMT-06 100005 A-Aug-88 (SPEAG, In house check Oct-07) In house check: Oct-08

Metwork Analyzer HP 8753E US37380585 54206 18-0ct-01 (SPEAG, In house check Oct-07) In house check: Ocl-08

Name Function Sigpamm

Calibrated by: Claudio Leubler Laboratory Technician l @\/L

Approved by: Katja Pokevic ‘/E'/:»g =5y i"_
== ri ::-‘ :

Issued: November 15, 2007

Certificate No: D1900V2-5d072_Naov07
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APPENDIX B: PROBE CERTIFICATION

Calibration Laboratory of o,
. ST S
Schmid & Partner ;lx,_,.f Z &
Engineering AG ey
Zeughausstrasse 43, 8004 Zurich, Switzerland 'v‘_"e:,-_—-\?w\o S
LTI

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates

Accreditation Ne.: SCS 108

Schweizerischaer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

clent  Flextronics (Auden) Gwmwmafw_w -
(CALIBRATION CERTIFICATE
Object ES3DV3 - SN:3109

QA CAL-01.v6 b

Calibration procedure(s) A ; i
Calibration procedure for dosimetric E-fie

Callbration date: November 12, 2007

Condition of the callbrated tem

In Tolerance

This calibration cerificate documents the traceability to national standards, which realize the physical units of measuramenis {SI).
The measurements and the uncertainties with confidence probabllity are given on the fallowing pages and are part of the certificate.

Al calibrations have baen conducted in the closed laboratory facilily: environment temperature (22 £ 3)°C and humidity = T0%,

Calibration Equipient used (MATE critical for calibration)

Primary Standards o# Cal Date (Calibrated by, Certificate No.j - Scheduled Calibration
Power meter E44158 GB41283874 29-Mar-07 (METAS, No, 217-00670) Mar-08

Pawer sensor E44124 MY 41495277 20-Mar07 (METAS, No. 217-00670) Mar-08

Power sensor E4412A Y4 1488087 28-Mar-0T (METAS, No. 217-00670) Mar-08

. Referance 3 dB Allenuator SM; 55054 (3c) B-Aug-07 (METAS, Ma, 217-00719) Aug-08

Reference 20 dB Attenuator SN: S5086 {20b) 20-Mar-07 (METAS, Mo, 217-00671) Mar-08

Reference 30 dB Attenuator SM: 55128 {30b) 8-Aug-07 (METAS, Mo, 217-00720) Aug-08

Referenca Probe ES3DV2 SM; 3013 4-Jan-07 {(SPEAG, No, ES3-3013_Jan0T) Jan-08

DAE# SN: 654 20-Apr-07 (SPEAG, Mo. DAE4-654_AprDT) Apr-08
| Secondary Standards 10 # = Check Date {in housa) Scheduled Check

RF generator HP 8648C US3E42U01700 4-Aug-98 (SFEAG, in housa chack Oct-07}) In house check: Oct-09
Metwork Analyzer HP 8753E US37380585 18-0ct-01 (SPEAG, In house check Qct-07) In house sheck: Oce-08
Name Funetion Signature
Calibrated by: okavic . Tachnical o e el
. ;

Approved by: Niels Kustar Quality Manager A it e

lh|5£.ai|bl'a&)ﬁ cartificate shall not be reproducead except in full without written approval of the laboratory.

Issued: November 12, 2007

Cenrlificate No: ES3-3108_Nov07 Page 1 of9
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Servica (SAS)

S Schweizerischer Kallbrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

NORMx, v,z sensitivity in free space

ConF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ ( rotation around probe axis

Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at

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

Calibration is Performed According to the Following Standards:

a)

b)

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 Technigues”, December 2003

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:

NORMx.y.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
NORMx,y,z does not effect the E*field uncertainty inside TSL (see below ConvF).
NORM(fx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (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 < 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to + 100 MHz.

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

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

Cerificate No: ES3-3108_NovO7 Page 2of9
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ES3DV3 SN:3109 November 12, 2007

Probe ES3DV3

' SN:3109
Manufactured: September 20, 2005
Last calibrated: May 24, 2006
Recalibrated: November 12, 2007

Calibrated for DASY Systems

(Note: non-compatible with DASY 2 systeml)

Certificate No: ES3-3109 NovO7? Page 3of 8
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DASY - Parameters of Probe: ES3DV3 SN:3109

ke ; . B
Sensitivity in Free Space” Diode Compression
NormX 122 £104%  pVI(VIm)® DCP X 94 mV
NormY 130 £101%  uVHV/m) DCPY 96 mV
NormZ 1.28 £+101%  pVAVImM) DCPZ 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.0 mm 4.0 mm
SAR, [%] Without Correction Algorithm 6.3 2.9
SARy. [%] With Correction Algorithm 1.7 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 3.0mm 4.0 mm
SARy, [%] Without Correction Algorithm 7.8 4.7
SARy: [%] With Correction Algorithm 0.0 1.4
. Sensor Offset
Probe Tip to Sensor Center 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 95%.

* The uncartaintiss of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (sse Page 8).

B Numerical linearization parameter: uncerainty not required,

Certificate No: ES3-3108_Nov07 Page 4 of 9
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Frequency response (normalized)

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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13
1.2
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0.9
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0.7

0.8

0.5 + 1] + ! . i |

0 500 1000 1500 2000 2500 3000
f [MHz]
—a—TEM —0— R22
. Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Certificate No: ES3-3108_Nov07 Page 5of 9
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Receiving Pattern (¢), 8 =0°

f= 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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o8 4+ L e e b e et
0.5 ................................... _0_39 MHZ
— 04 T T B 100 MHz
E. o2 et S 5. S 500 MHz
. g gg ah - e o ',',._._ .. . —8— 1800 MHz |
e i e S R S S AL
5 4 G0 N D S A A O A N I | | I I I —d—
06 ———————1
o8 ——+—+—+—++t+++ s
1.0 I SV 1 I I
0 60 120 180 240 300 360
0[]
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ES3-3108_Nov07 Page 6 of 9
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Dynamic Range f(SAR}cad)
(Waveguide R22, f = 1800 MHz)
s
1.E+6 |
1.E+5
B4

1.E+3 4

Input Signal [uV]

1.E+2

1.E+1

1.E+40 | i -
0,0001 0.1 1
SAR [mWicm’]

0.00m 0.01

—8— not compensated —&— compensated

0.6 1

0.2 . wbeipe
208 eeeee®

Error [dB]

0.2 4

-0.6

-1.0
0.001

100

0.1 1
SAR [mWfem’]

0.01

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: ES3-3109_Nav07 Page 7 of 9
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SAR[mW/cm®] | W

f [MHz]

Conversion Factor Assessment

f =900 MHz, WGLS RS (head) f = 1750 MHz, WGLS R22 (head)
4.0 T 400 - -
3.5 g 35.0 +
3.0~ 30,0 ¢
=
25 — 250
E
20 | s 200
E
15 & 15.0 -
<
]
1.0+ 10.0 -
0.5 5.0
0.0 - 1 | | o0 +—1—t———1 1K
0 10 20 30 40 0 20 40 B0
z[mm] z[mm]
—@— Anaiytical —¢— Measurements —0— Analylical —o— Measurements

B35
900
1750
1950
2450

835
800
1750
1950
2450

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

Certificale No: ES3-3108_Nov07 Page 8ol 9

Validity [MHz]°  TSL  Permittivity Conductivity  Alpha Depth _ ConvF Uncertainty

+ 50/ + 100 Head 41.5+5% 0.9015% 087 122 6.02 +11.0% (k=2)
+ 50/ + 100 Head 41.5+5% 0.97+5% 085 1.23 598 +11.0% (k=2)
+ 50+ 100 Head 40.1+5% 1.37+5% 082 1.8 4,84 +11.0% (k=2)
+ 50/ + 100 Head 40.0+5% 1.40%5% 085 1.26 463 +11.0% (k=2)
+50/+100 Head 39.2:+5% 1.80:5% 096 1.13 4.33 +11.8% (k=2)
+ 50/ + 100 Body 55.2%5% 097 £5% 080 1.26 582 +11.0% (k=2)
+50/+100 Body 550%5% 1.05+5% 0.85 132 555 +11.0% (k=2)
+50/+100 Body 53.4+5% 1.49+5% 0.76  1.40 468 +11.0% (k=2)
+50/ %100 Body 53.315% 1.52+5% 075 1.40 441 +11.0% (k=2)
+50/+100 Body 52.7+5% 1.95+5% 0.80 1.08 3.897 +11.8% (k=2)

Page 11 of 16
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Deviation from Isotropy in HSL
Error (¢, 8), f =900 MHz

Error [dB]

n

B-1.00--080 B-0.80--0.60 B-060--040 B-0.40--020 B-0.20-0.00
. 00.00-020 @020-040 D040-060 B0.60-0.80 WO.80-1.00 |

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

Certificate No: ES3-3109_NovO7 Page 9 of 8
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APPENDIX C: PHANTOM CONFORMITY

o

|0

Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 245 9779

info@speag.com, http/iwwiv. speag.com

Certificate of conformity / First Article Inspection

SAM Twin Phantom V4.0

ltem
Type No
_Series No

QD 000 P40 CA

TP-1150 and higher

| Manufacturer / Origin

| Untersee Composites
Hauptstr. 69
CH-8559 Fruthwilen
Switzerland

Tests

The series production process used allows the limitation to test of first articles.
Complete tests were made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the

series first article Type No. QD 000 P40 BA, Serial No. TP-1006. Certain parameters have been retested
using further series units (called samples).

Material resistivity

Test Requirement Details ] | Units tested
Shape Compliance with the geometry IT'1S CAD File (%) | First article,
according to the CAD model. | Samples
Material thickness | Compliant with the requirements 2mm +/- 0.2mm in First article,
according to the standards specific areas; Samples
) 6mm +/- 0.2mm at ERP )
Material Dielectric parameters for required 200 MHz - 3 GHz | Material
parameters frequencies Relative permittivity < 5 | sample
Loss tangent < 0.05. | TP 104-5

| The material has been tested to be

compatible with the liquids defined in
the standards if handled and cleaned
according to the instructions

Standards
(1]

CENELEC EN 50361
IEEE Std 1528-200x Draft CD 1.1 (Dec 02)

(2]
[3] IEC 62209/CD (Nov 02)
")
[1] and [3].
Conformity

DEGMBE based
simulating liquids

SRS B

Pre-series,
First article,
| Samples

The IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of SAR measurements specified in standard [1] and draft standards [2] and [3].

Date

Signature / Stam
g 2 S P

Schmid & Part
ra

Zei'u-;;}t
Fhon

Doc No B81-—-QD 000 P40 CA-C

5.5.2003

a8 g

Pagea 1(1)
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8. D

a_g

Zeughausstrasse 43, B004 Zurich, Switzerdand
Phone +41 1 245 8700, Fax +41 1 245 8779
info@speag.com, http/Mww.speag.com

Certificate of Conformity / First Article Inspection

Item Oval Flat Phantom EL! 4.0

Type No QD OVAO01 B

Series No 1003 and higher

Manufacturer SPEAG
Zeughausstrasse 43
CH-8004 Zarich
Switzerland

Tests

Complete tests were made on the prototype units QD OVA 001 AA 1001, QD OVA 001 AB 1002,
pre-series units QD OVA 001 BA 1003-1005 as well as on the series units QD OVA 001 BB, 1006 ff.

Test Requi it Details Units tested
Dimensions Compliant with the standard IEC Dimensions of bottom Prototypes,
62208 - 2 [1] requirements for 300 MHz - 6 GHz: Samples
longitudinal = 600 mm
(max. dimension)
width= 400 mm (min
dimension)
depth= 180 mm
Shape: ellipse
Material thickness | Compliant with the standard IEC Bottomn plate: Prototypes,
62209 — 2 [1] requirements 2.0mm +/-0.2mm All items
Material Dielectric parameters for required 300 MHz - 6 GHz Material
parameters frequencies Rel. permittivity = 4 +/-1, | sample
Loss tangent < 0.05
Material resistivity | The material has been tested to be DEGMBE based Equivalent
compatible with the liquids defined in | simulating liquids phantoms,
the standards if handled and cleaned Material
according to the instructions. sample
Observe Technical Note for material
compatibility. )
Sagging Compliant with the requirements < 1% typical < 0.8% if Prototypes,
according to the standard. filled with 155mm of Sample
Sagging of the fiat section when filled | HSL900 and without testing
with tissue simulating liquid DUT below
Standards
[1] |EC 62208 - 2, Draft Version 0.9, “Evaluation of Human Exp e to Radio Frequency Fields from

Handheld and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz
to 6 GHz: Human models, Instrumentation and Procedures
Part 2; Procedure to determine the Specific Absorption Rate (SAR) for ... Including accessories and
multiple transmitters”, December 2004

Conformity

Based on the sample tests above, we certify that this item is in compliance with the standard [1).

Date

Signature / Stamp

07.07.2005

info®speag .com, httpalwww speag.com

s p e a g

s
ot S

DocNo B81-QDOVACOIB-C

Page 1)
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Zsughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 1 245 9700, Fax +41 1 2458779

Info@spaag.com, hp/iwww.speng, com

Certificate of conformity / First Article Inspection

"Manufacturer / Origin

ltem SAM Twin Phantom V4.0
QD000 P40CA

| TP-1150 and higher
Untersee Composites
Hauptstr, 69

CH-8559 Fruthwilen
Switzerland

Tests
The series production process used allows the limitation to test of first articles.
Complete tests were made on the pre-series Type No. QD 000 P40 AA, Serial No. TP-1001 and on the

series first article Type No. QD 000 P40 BA, Serial No. TP-1006. Certain parameters have been retested
using further series units (called samples).

according to the instructions

Standards
[1] CENELEC EN 50361

[2) |EEE Std 1528-200x Draft CD 1.1 {Dec 02)

(3] IEC 62209/CD (Nov 02)

Test Requirement | Details Units tested
Shape | Compliance with the geometry | IT'IS CAD File (*) First article,
according to the CAD model. | 3 | Samples
Material thickness | Compliant with the requirements | 2mm +/- 0.2mm in First article,
according to the standards | specific areas; Samples
== - | 6mm +/-0.2mm at ERP -
Material | Dielectric parameters for required | 200 MHz — 3 GHz Malerial
parameters frequencies Relative permitlivity <5 | sample
- . S — Loss langent < 0.05. TP104-5 |
Material resistivity | The material has been lested o be DEGMEE based Pre-series,
compatible with the liquids defined in | simulating liquids First article,
the standards if handled and cleaned Samples

(*) TheIT'IS CAD file is derived from [2] and Is also within the tolerance requirements of the shapes of

[1] and [3]

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of SAR measurements specified in standard [1] and draft standards [2] and [3].
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Flextronics (China) Electronics F L E ):T R N I c S Document No:

Technology Co., Ltd. DCP-BEJLM-TSRP-080020a.1-A01
Flexmobile Test Laboratory F L E ): M Obile

SAR Test Report
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