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14. SAR System Calibration Data

The following pages show calibration certification data for the Schmid & Partner AG DASYS5 SAR
system.
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Schweizerische Eidgenossenschaft

Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Accreditation number

SCS 108

Numero d’accreditamento

Accreditation Standard ISO/IEC 17025:2005

Norma d’accreditamento ISO/IEC

SAR System Calibration Data
Federal Department of Economic Affairs DEA

State Secretariat for Economic Affairs SECO
Swiss Accreditation Service SAS

SCS Directory
Registro SCS

page/pagina 1 of/di 3

Calibration Laboratory for Specific Electric and Magnetic RF Fields and SAR measurements

Schmid & Partner
Engineering AG
Zeughausstrasse 43
8004 Zirich

@ +41 44 24597 00

Fax +41 44 24597 79
mailto:info@speag.com

http://www.speag.com

Head of laboratory

Deputy of head of laboratory
Responsible person for QA
First accreditation (d,m,y)
Last accreditation (d,m,y)
Actual version

: Dr. Katja Pokovi¢

: Dr. Fin Bomholt

. Prof. Dr. Niels Kuster
1 17.09.2004

: 17.09.2004

. http://www.sas.ch/

Measured Quantities: Change:
Electric field Staff :
Magnetic field Scope extension : 01.10.05, 01.04.08
Specific Absorption Rate (SAR) Address :
Temperature Edition . SCS108/G
DC Voltage
The given extended measurement uncertainty is the standard uncertainty of the measurement multiplied by an extension factor k
= 2, which corresponds to a confidence level of about 95% for a normal distribution.
Measured Quantity Range Condition of Best Measurement Remarks
Instrument measurement Capability CMC
at (22 £3)0C
Electric field
Calibration of E-field 0.8 V/m ... 800 V/m 10 MHz ... 3 GHz 51 % e.g. ER3DV6x, EF3DVXx,
probes EU2DVx, EE3DVx
Magnetic field
Calibration of H-field 2mA/m ... 2 A/m 10 MHz ... 3 GHz 51 % e.g. H2DVx, H3DVx
probes
Calibration of sensitivity 0,001 ... 0,1 V/(A/m) 1 kHz 22 % e.g. AM1DVx
for magnetic field probes 0,1...1A/m
in the audio range
Calibration of magnetic -30 ... +40 dB A/m 1 kHz e.g. TMFS (Telephone
field simulator Magnetic Field Simulator)
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Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Federal Department of Economic Affairs DEA

State Secretariat for Economic Affairs SECO
Swiss Accreditation Service SAS

Accreditation number SCS 108

Numero d’accreditamento

SCS Directory
Registro SCS

page/pagina 2 of/di 3

Accreditation Standard ISO/IEC 17025:2005
Norma d’accreditamento ISO/IEC

Calibration Laboratory for Specific Electric and Magnetic fields and SAR measurements

Measured Quantity Range Condition of Best Measurement Remarks
Instrument measurement Capability CMC
at (22 £ 3)0C
Specific absorption rate e.g. ET3DVx, ES3DVx,
(SAR) EX3DVx, ET1DVx, EU2DVx
E* field (typical)
Calibration of dosimetric 0,5V/m ... 500 V/m 300 MHz ... 450 MHz | 6,7 % Temperature transfer

E-field probes

Callibration of dosimetric
E-field probes

E* field (typical)

0,45 V/m ... 450 V/Im

E* field (typical)
0,4 Vim ... 450 Vim

800 MHz ... 3 GHz

3GHz...6 GHz

(13,3 % for SAR)

55 %
(11 % for SAR)

6,5 %
(13,1 % for SAR)

calibration

*) As example, the indicated
range corresponds to

0,2 mWI/kg ... 200 W/kg for
head tissue simulating liquid
and f = 450 MHz

e.g. ET3DVx, ES3DVXx,
EX3DVx, ET1DVx, EU2DVx

Waveguide analytical
calibration

*) As example, the indicated
range corresponds to

0,2 mWI/kg ... 200 W/kg for
head tissue simulating liquid
and f = 1800 MHz

e.g. EX3DVx, ET1DVx
Waveguide analytical
calibration

*) As example, the indicated
range corresponds to

0,2 mWI/kg ... 200 W/kg for
head tissue simulating liquid
and f = 5200 MHz

Calibration of temperature
SAR probes

00C..+600C

Tissue simulating
Liquids

0,15 K
(5 % temperature
gradient for SAR)

As example, the temperature
gradient of T1Vx and
T1V3LAB probes can be
determined to 5 %, which is
also contribution to SAR
accuracy. (Noise is dominating
the lower SAR threshold to
typically

0,2 W/kg)
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Schweizerische Eidgenossen
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Accreditation number

Numero d’accreditamento

Accreditation Standard

Norma d’accreditamento ISO/IEC

SAR System Calibration Data

schaft

Federal Department of Economic Affairs DEA

State Secretariat for Economic Affairs SECO

Swiss Accreditation Service SAS

SCS 108

SCS Directory

Registro SCS

ISO/IEC 17025:2005

page/pagina 3 of/di 3

Calibration Laboratory for Specific Electric and Magnetic fields and SAR measurements

Measured Quantity
Instrument

Best Measurement
Capability CMC
at (22 + 3) 0C

Range Condition of

measurement

Remarks

Calibration of test system
validation dipoles

SAR* 1 gand 10 g per 300 MHz ... 450 MHz

1 W input power

18,1 % for SAR 1 g
17,6 % for SAR 10 g
835MHz ... 3 GHz 17,0 % for SAR 1 g
16,5 % for SAR 10 g

SAR* 1 gand 10 g per
1 W input power

3GHz...6 GHz 19,9 % for SAR 1 g

19,5 % for SAR 10 g

e.g. D835V2 ... D3000V2
according to IEEE 1528-2003,
for 1 gand 10 g SAR

*) SAR given (as example) for
head tissue simulating liquid

e.g. D3500V2 ... D5GHzV2
according to IEC 62209-2, for
1gand 10 g SAR

*) SAR given (as example) for
head tissue simulating liquid

Calibration of dipoles in air

E* field per 0,1 W input 800 MHz ... 3 GHz
power

30 V/m ... 300 V/m

12,8 % for E field

H* field per 0,1 W input
power
0,07 A/m ... 0,7 A/m

8,2 % for H field

e.g. CD835V3 ... CD2450V3
according to ANSI PC 63,19
2001, for E field and H field

DC Voltage

Calibration of readout units
for field and SAR probes

2mVv 0,65 %

200 mV 0,06 %

e.g. DAE3Vx, DAE4VX,
DAEasyVx

1 Slightly depending on the frequency and probe type
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\\\\‘\“I“Ih/l

Calibration Laboratory of

N
Schmid & Partner ili \_—/53.
Engineering AG gl
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,,,//T\\r\\:o}

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

Client Qualcomm USA

CALIBRATION CERTIFICATE

SAR System Calibration Data

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

Accreditation No.: SCS 108

Certificate No: ET3-1543 Aprf

Object ET3DV6 - SN:1543

Calibration procedure(s)

QA CAL-0 v6. QA " \L

vb&ang QA.CAL-23.v3

Calibration dale:

Condition of the calibrated ilem

(13

Apr  ° "309

In Tolerance

Calbralion Equipment used (M&TE critical for calibration)

propes

This calibration cestificale docurmenis the traceability lo national standards, which realize the physical unils of measurements (Sl).
The measurements and the uncartainlies with confidence probability are given on (he following pages and are pan of the certificate.

All ¢calibrations have been conducted In the closed laboratory facilty environment temperature (22 £ 3)"C and humidity < 70%.

This calibralion cenificate shall not be reproduced except in full without written approval of the laboratory.

Issued: April 23, 2009

Primary Standards D # Cal Date (Certificate No.) _ Scheduled Galbration
Power meter E4419B GB41293874 1-Apr-09 (No. 217-01030) Apr-10
Power sensor E4412A MY41485277 1-Apr-09 (No. 217-01030) Apr-10
Power sensor E4412A MY41498087 1-Apr-09 (No. 217-01030) Apr-10
Reference 3 dB Altenuator SN 85054 (3¢) 31-Mar-09 (No. 217-01026) Mar-10 i
Reference 20 dB Attenuator SN. $50886 (20b) 31-Mai-09 (No. 217-01028) Mar-10 i
Reference 30 dB Attenuator SN. 55129 (30b) 31-Mar-09 (No. 217-01027) Mar-10
Reference Prope ES3IDV2 SN: 3013 2-Jan-08 (No. ES3-3013_Jan0%) Jan-10
DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-09 ‘
Secondary Standards [o} Check Date (in house) Scheduled Check
RF gernerator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09 !
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-08) In house check: Oct-09
Nanwe function Signature
Calibrated by: :
alibrated by . e 7
. . _ 7 D //
Approved by: lomholt ) Director - -

Certificate No: ET3-1543_Apr08

80-VP949-4 Rev. D
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Calibration Laboratory of

\\\‘\HIHI'I/, R .
NE Schweizerischer Kalibrierdienst

Schmid & Partner m Service suisse d'étalonnage
Engineering AG —:,//-—\—\: Servizio svizzera di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "/,,/I//‘\\\‘\\\‘ Swiss Calibration Service
MM
Accredited by \he Sviss Accreditalion Service (SAS) Accreditation No.. SCS 108

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

Glossary:

TSL tissue simulating liquid

NORMKX,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ @ rotation around probe axis

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

measurement center), i.e., 3 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b}

Metho

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

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

ds Applied and Interpretation of Parameters:

NORMXx,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
NORMXx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(Hx,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 10
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMXx,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 jsotropy): 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.

Certificate No: ET3-1543_Apr09 Page 2 of 9
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ET3DV6 SN:1543 April 23, 2009

Probe ET3DV6

SN:1543

Manufactured: July 15, 2000
Last calibrated: April 16, 2008
Recalibrated: April 23, 2009

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system!)

Cedtificate No: ET3-1543_Apr09 Page 30f9
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ET3DV6 SN:1543 April 23, 2009

DASY - Parameters of Probe: ET3DV6 SN:1543

Sensitivity in Free Space”® Diode Compression®
NormX 1.77 £101%  pVI(Vim)? DCP X 91 mV
NormY 1.80 £10.1%  pV/(V/im)? DCP Y 92 mvV
NormZ 1.67 £10.1%  pV/(V/m) DCP Z 92 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: § % per mm
Sensor Center to Phantom Surface Dislance 3.7mm 4.7 mm
SAR,: (%] Without Correction Algorithm 10.3 5.9
SAR,, [%) With Correction Algorithm 07 0.4
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantorm Surface Dislance 3.7mm 47 mm
SAR, (%) Without Correction Algorithm 9.5 5.1
SARy. (%] With Correction Algorithm 0.8 0.5

Sensor Offset

Probe Tip to Sensor Center 2.7 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 uncerainties af NormX,Y.2 do not affect the E*fieig uncertainty inside TSL (see Page 8).

8 Numerical linearization parameter uncertainty not required.

Certificate No: ET3-1543_Apr09 Page 4 0f 9
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ET3DV6 SN:1543

1.5,

Frequency response (normalized)

0.6

0.5 - ¢

Certificate No: ET3-1543_Apr08

80-VP949-4 Rev. D

-L TPOOO09A Tablet PC 1-g SAR Test Report

SAR System Calibration Data

April 23, 2009

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

I _ |
1000 1500
f [MHg]

—o—R22

y -

2000

—o—TEM

—_— —,— —— —

2500

3000

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

Page 50f
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ET3DV6 SN:1543 April 23, 2009

Receiving Pattern (¢), 3 =0°

f=600 MHz, TEM ifi110EXX ' f =1800 MHz, WG R22

Q
180

——Y ——Z —O—Tot|

1

| —o— 30 MHz
—B— 100 MH
'—— 600 MHz

| —E— 1800 MHz |
i—6— 2500 MHz |

Error [dB)

0 60 120 180 240 300

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

Certificate No: ET3-1543_Apr09 Page 6 of 9
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ET3DV6 SN:1543 April 23, 2009

Dynamic Range f(SARc.q)
(Waveguide R22, f = 1800 MHz)

1.E406

1.E+05

i 1.E+04

1.E+08 -

Input Signal [uV]

1.E+02

1.E+01

1.6+00 | ‘ A IR S A
00001  0.001 0.01 0.1 1 10 100

SAR [mW/cm?

—&— not compensated —&— compensated

o©
(M)

Error [dB)

&
(8!

100

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

Certificate No: ET3-1543_Apr09 Page 7 of 9
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ET3DV6 SN:1543 April 23, 2009

Conversion Factor Assessment
i |
f = 900 MHz, WGLS R9 (head) ! f=1750 MHz, WGLS R22 (head)
4.0 | |

| i 30.0 | |

SAR[mMWicm®] I W
SAR[MW/cm® /W

z[mm)

. | ! i
—®— Analytical —0— Measurements . | —@— Analytical —¢—Measurements
- L — i

f [MHz] Validity [MHz]® TSL  Permittivity Conductivity  Alpha Depth ConvF Uncertainty

450  £50/%100 Head 435%5% 0.87 5% 029 197 6.74 +13.3% (k=2)
835  +50/%100 Head 41.5%5%  0.90 t 5% 0.53 207 597 +11.0% (k=2)
900  +50/% 100 Head 415%5%  0.97 + 5% 047 222 5.80 *11.0% (k=2)
1750 %50 /+ 100 Head 40.1%5%  1.37 5% 059 242 514 +11.0% (k=2)
1900  +50/+ 100 MHead 40.05%  1.402 5% 062 242 4.94 111.0% (k=2)
1950 50/ +100 Head 40.0+5%  1.40 % 5% 071 220 4.78  11.0% (k=2)
2450  +50 /100 Head 39.2%5%  1.80 % 5% 0.80 1.80 4.45 £ 11.0% (k=2)
450  £50/% 100 Body 56.7+5%  0.94 1 5% 022 2.00 7.30 *13.3% (k=2)
835  +50/+ 100 Body 55.2+5% 0.97 5% 046 232 585 +11.0% (k=2) -
900  +50/% 100 Body 55.0+5%  1.05%5% 043  2.51 572 +11.0% (k=2)
1750 £50/ + 100 Body 53.4+5%  1.49t5% 0.74 271 481 +11.0% (k=2)
1900  £50/% 100 Body 53.3+5% 152+ 5% 099 216 433 £11.0% (k=2)
1956 +50/2 100 Body 53.3+5% 1521 5% 0.89 213 4.42 + 11.0% (k=2)
2450  £50/+ 100 Body 52.7+5%  1.95¢ 5% 0.70  1.80 3.88 +11.0% (k=2)

¢ The valtdity 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.

Certificate No: ET3-1543_Apr09 Page 8 of 9
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ET3DV6 SN:1543 April 23, 2009

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

I‘\\ |
) — ’ '\\\
i N |
\\
~
. |
[ ‘ ~.
i \
| \\
| . o~ '\\. i
\f 10
i . /08
|
: | 0.6
_ i |
\ . . I 04 .
m
° 12z
0.0
45 é
90 ,"0'2 o
. 104 \
135 . |06 !
. 1
180 | 08
1.0
b 225 60
270 50
N 40 8
.30
315
) 20
10

R |

i -1.00--0.80 B-0.80--0.60 W-0.60--0.40 E-0.40--0.20 B-0.20-0.00

I
|D0_00-0A20 00.20-0.40 [E0.40-0.60 [0.60-0.80 [B0.80-1.00
. — - - I

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

Certificate No: ET3-1543_Apr09 Page 9 of 9
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Client

Qualcomm USA

SAR System Calibration Data

Schwoizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D835V2-466_0ct09

CALIBRATION CERTIFICATE

{
Object

Calibration procedure(s)

Cahbration date:

Pnmary Standards

D835V2 - SN: 466

QA CAL-05.v7

Calibration procedure for dipole validation kits

October 19, 2009

Calibration Equipment used (M&TE cnlical for calibration)

L

Power meler EPM-442A
Power sensor BP 8481A

Reference Probe ES3DV3
DAEA4

Secondary Standards

Power sensor HP 8481A

Calitrated by:

Approveg by:

Reference 20 dB Allenuator
Type-N mismatch combination

RF generator R&S SMT-06
Network Analyzer HP 3753E

GB37480704
US37292783
SN: 5086 (20g)
SN: 5047.2 1 06327
SN: 3205

, SN: 601

LD #
MY 41082317
100005
US37390585 $4206

Name
Jelon Kaslrali

Kalja Pokovic

_Cal Date (Cerlilicate No.)
06-Oct-08 (No. 217-0108¢
06-Oct-09 (No. 217-01086)
31-Mar-09 (No 217-01025)
31-Mar-09 (No. 217-01029)
26-Jun-09 (No. ES3-3205_Jun09)
07-Mar-09 (No. DAE4-601_Mar09)

Check Date (in house)

18-0c¢l-02 (in house check Oct-09)
4-Aug-99 (in house check Oct-09)
18-0ct-01 (in house check Ocl-09)

Function

Labaratory Technician
~

Technical Manager

Certificate No: D835Vv2-466_0ct09

80-VP949-4 Rev. D
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This calibration cerlificate documents the Iraceability o nalional slandards. which reahize Ihe physical units of measurements (SI).
The measurements and the uncerlamties with confidence probability are given on the lollowing pages and are part of the certificate.

All catibralions have been conducted in lhe closed laboratory facility: environment temperatuce (22 + 3)°C and humidity < 70%.

Scheduled Calibratic
QOcl-10
Oct-10
Mar-10
Mar-10
Jun-10
Mar-10

Scheduled Check

| This catibration cerlificate shall not be reproduced except in full withoul written approval of {he laboratory.

In house check' Oct-11
In house ¢check' Oct-11
(n house check: Ocl-10

Signatyre

/g

- s

Issued: October 19, 2009
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IC ID: 2723A-GOBI2000 SAR System Calibration Data

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schwaeizerischer Kalibrlerdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
S Swiss Calibration Service

Accredited by the Swiss Accredilaton Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Saesvica Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) 1IEC 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 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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions. Further details are available from the Validation Report at the end

of the cerlificate. All figures stated in the certificate are valid at the frequency indicated.

o 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.

s 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.

» Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

s  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 TSL parameters are used to calculate the

nominal SAR result.

Centificale No: D835V2-466_0ct09 Page 2019
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FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000

Measurement Conditions

DASY system configuration. as far as not given on page 7.

SAR System Calibration Data

DASY Version
Extrapolation
Phantom
| Distance Dipole Center - TSL

Zoom ScanF s¢ ion

1

Frequency _L

Head TSL parameters

The following parameters and calculalions were applied.

Nominal Head TSL parameters

Measured Head TSL paramet

Head TSL temperature during test

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL

SAR measured

SAR normalized

SAR for nominal Head TSL parameters '

DASY5 V5.2 o
Advanced Extrapolalion
—_ —_ - -
adular Flat Phaniom V4 .9 R
15 mm with Spacer
dx, dy, dz mm
—
835 MHz = 1 MHz
Temperature Permittivity Conductivity
2% 415 0.90 mho/m
20+x02)°C 4 xeE 0.88mho 1+8 %
(22.2£0.2)°C — -]
Conaibon

250 mW inpul power |

normalized 10 1W

normalized 10 1W

237 mW /g
9.48 mW /g
9.58 mW /g + 17.0 % (k=2)

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

SAR measured
SAR normalized
SAR for n¢ IF

TSL par 3

cendition

250 m\W I jul power

normalized lo 1W

normahs TW

1.55mW /g
6.20 MW / g
6.26 mW /g + 16.5 % (k=2)

' Correction to nominal TSL paramelers according to d), chapter "SAR Sensitivities

Cerlificale No: D835V2-466_Oct09
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IC ID: 2723A-GOBI2000

Body TSL parameters

The following parameters and calculations were applied.

SAR System Calibration Data

Temperature Permittivity ] Conductivity
Nominal Body TSL parameters o B | ZO E | 55.2 " mno/m
Measured Body TSL parameters | (22.020.2)°C 1 53.2+6% }L1.01 mho/m + 6 % }
Bod_y nperature during test o [ (_27 + N°C “me J_
SAR result with Body TSL
. SAR averaged over 1 cm’ (Tg-} f Body TSL Conainon ]
SA_R measured_ _2_50_rnW inpul power 251 mW/a -
— _]
SAR normalized normalized to 1W 10.0 mW /o
SA_R fc; nom;;"a)dy TSL parameters * normalized 1o 1\/_\/ 9.65mWi/g t_1 73 % (k=2)
m averaged over 10 cm® (10 g) of Body TSL condiion
SAR measured - —E mV\: iNpu  dower n o ig
STAR normalized o _—normahzed 10 1W 6.56 mW /a K
SAR far nominal Body TSL parar ‘ gl normalized to 1W 63 mW /g *16.5 % (k=2)

? Correction to nominal TSL paramelers according to d). chapter "SAR Sensitivities”

Cenlificale No: D835V2-466_0ct09 Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point l 51.7Q-53j0 _‘

Retlum Loss -z dl

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.50-7.4§>

Return Loss -22.0d8

General Antenna Parameters and Design

Electrnical Detay (one direction) 1.383 ns —I

Afler long term use wilh 100W radiated power, only a slighlt warming of the dipole near the feedpoini can be measured.

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

No excessive force must be applied to \he dipole arms, because they mighl bend or the soldered connections near the
feedpomnt may be damaged.

Additional EUT Data

Manufacturea by SPEAG
Manufactured on August 27. 2002

Certificate No: N835V2-466_0Oct09 Page 5 of 8
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DASY5 Validation Report for Head TSL

Date/Time: 19.10.2009 09:43:10
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:466

Communication System: CW: Frequency: 835 MHz; Duty Cycle: 1:1

Medium: FHST.900

Medium parameters used: f 835 MHz; 6 0.88 mho/m: ¢+ 40.5; p = 1000 kg/m3
Phantom section: Flat Scction

Mcasurcment Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
o Probe: 'S3DV3I - SN3205: ConvIH(6.04, 6.04. 6.04): Calibrated: 26.06.2009
o Semvor-Surface: 3mm (Mechanieal Surface Delection)
o Llectronics: DAE4 Sno01. Calibrated: 07.03.2009
s Phantom: Flat Phantom 4.9L; Type: QDOOOPAOAA: Serial: 1001

s Measurement SW:DASYS, VS22 Build 157: S MCAD X Version 14.0 Build 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probc¢)/Zoom Scan (7x7x7)/Cube 0: Mcasurement
grid: dx=5mn, dy--Smm. dz=5mm

Reference Value = 57.5 V/m; Power Drift = 0.00863 dB

Peak SAR (extrapolated) 3.54 Wrkg

SAR(1 g) = 2.37 mW/g; SAR(10 g) = L.55 mW/g

Maximum value of SAR (measured) = 2.76 mWi/g

2 1 o o

1
-3
|

6
-9
-12 :

B
15 {

0dB = 2.76mW/g
Certificate No: D835V2-466_0Ocl09 Page 6 of 9
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Impedance Measurement Plot for Head TSL

19 Qo1 2083 14411 5¢
. \\\
'A\ _
crn 2 I~ 5oy - ftoSTLa T Amr ARg T MHz
- _
- P CHZ ey
- ~ './‘ Pi= y
N z -
\
—_— (=
iy
T 1
16~
t !
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DASYS Validation Report for Body
Date/Tmme: 19.10.2009 13:18:37
Test [Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipolc 835 MHz; Type: D835V2; Scrial: D835V2 - SN:466
Communication System: CW; Frequency: 835 MH/: Duty Cyele: |1

Medium: MSL200

Medium parameters used: I 835 Mllzi s 1.01 mho/m: e, 33.2:p ¢ 1000 kg/m'

Phantom section: Flat Section
Mecasurement Standard: DASY S (IEEE/IEC/ANS] C65.19-2007)

DASYS Conliguration:
®  Probe: ESADV3 - SN3205; ConvF(5.97. 5.97. 5.97): Calibrated: 26.06.2009
e Sensor-Surlace: 3mm (Mechanical Surface Detection)
e Flectronics: DAFES Sn601: Calibrated: 07.03.2009
®  Phantom Flat Phantom 4.9).: Type: QDO0OPY9A AL Serial: 1001

o Mecasnrement SW: DASY S, VA2 Buaild 187: SEMCAD X Version 14.0 Build 537

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Mcasurcment
erid: dxs Smim. dy Smm,dz Smm

Reference Value = 55.4 V/m: Power Drift - 0.015 dB

Pcak SAR (extrapolated) = 3.71 W/ky

SAR(I g) =2.51 mW/g; SAR(10 g) = 1.64 mW/g

Maximum valuc of SAR (measured) = 2.93 mW/g

0dB - 2.93m\WV ¢

Cedificate No' D835V2-466_0ct09 Page 80f9
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Impedance Measurement Plot for Body TSL

13 Qct 2002 11:i5A3:7F

(S -
:
N,
\ -
‘A
<
1
rHz 54t 116 S L/ -8 du 21,953 d7 535.992 980 Niwz
‘ B --\ //_,—'_" - Coid b ers
) - - -
. . PR TP R
o ) . \ . /éj 900,960 Mz
s/
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Gobi2000™ Module J9CGOBI2000-L TPOO009A Tablet PC 1-g SAR Test Report
FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000 SAR System Calibration Data

Calibration Laboratory of A ‘ S Schweizerischer Kalibrierdienst

Schmid & Partner ;IE‘ = /Eﬁe C Service suisse d'étalonnage

Engineering AG o= : Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurlch, Switzerland S S  swiss Calibration Service
Accrediled by (e Swiss Accredlahon Service (SAS, Accreditation No.. SCS 108

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

Client Qualcomm USA Certificate No: D1900V2-5d096_0Oct09

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d096

Calibrabon procedurels) QA CAL-05.v7
Calibration procedure for dipole validation kits

ilibration date October 20, 2009
Thus cabbration cerlificate documanis the traceabilily 1o 11::bonal standards, which realize \he physical unils of measuremants (St).
The measurements and the uncerainlies with confidence probabihily are given on the following pages and are part of Ihe cerlificale.
All calibrations have been conductec n Ihe closed laboratory facihily: environmer! temperature (22 2 3)°C and humidily < 70%
Calibralion Equipment used (MBTE . nical for calibranon)
| Primary Slanc D o Cal Date (Certificate No.) Scheduled Calibralion
Powe: meter | 42A GB37480704 06-0Oct-09 (No 217-0°086) Oct-10
2ower sensor HP 8481A 1837292783 06-0ct-08 (Na. 217-(:* 086) Ocr-10
reference 2% ¢8 Alteiivalor SN. 5086 (20g* 31-Mar-09 (No. 217-0025) Mar-10
Type-N nusmalch ~ombinaton AN: 5047 2106327 31-Mar-09 (No 217-01029) Mar-10
Reference Pruve ES3DV3 SN: 3205 26-Jun-09 (No. ES3-3205 Jun(9) Jun-10
DAE4 SN: 601 07-Mar-09 (No. DAEA-601_Mar09) Mar-10
Secondary dards . ! D4 . Check Dale (1n hotise’ Scheduted Check .
Power sensor A 'AY41092317 18-0Ocl-02 (in hovse  eck Oct-08) it house check: Oct-11
RF generator R&S SMT-06 | 1060005 1-Aug-99 (in house check Oct-08) In house check: Oct-11
Network Analyzer HP 8753E ' 1)837390585 $4206 18-0ct-01 (in house check Oct-09) In house check: Oct-10
Name Funclion Signature
Calibraled by Jeton Kastral Laboralory Technician J "
Approved by: Kalja Pokowvic | echnical Manager ) /
- - P
Isstied: October 21, 2009
T_hi_selibration cerlificate shall not be ceproduced exceplin full without witllg »oroval of the laboralory.
Certificate No: D1900V2-5d096_Oct09 Page 1 of 8
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Calibration Laboratory of .
Schmid & Partner §~om
Engineering AG AC=MRA

Zaughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Seorvice sulsse d'étalennage
Servizio svizzero di taratura

jl

Swiss Calibration Service

Accreditct sy (he Swiss Accrediation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

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 Techniques”, 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

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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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
parallef to the body axis.

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

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 used to calculate the
nominal SAR result.

Cenificate No: D1900V2-5d096_Oct09 Page 2 of 9
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FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000

Measurement Conditions

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

SAR System Calibration Data

DASY Version

Extrapolation

DASY5

Advanced :xlrapolalion

Conductivity ——|

—

~ $0 mho/m

Eamom { ; 2 om \/5.0—-

Es(ance Dipole Center - TSL 10 mm h __: w
Zoom Scan Resolution dx,dy, z =5mm

| Frequency 1900 MHz £ 1 r\mz o

Head TSL parameters
The following paramelers and calculations were applied.
Temperature | Permittivity

Nominal heaa 13L parameters ) 220°C | 4
Measured Head TSL parameters l {220+ 0.2)°C | 3986 %

Head TSL temperature during test

| (221:02)°C L

SAR result with Head TSL

SAR averaged over 1 cm? {1 g) ot Head TSL

1.43 mho/m £ 6 %‘J

SAR measured

SAR N 17ed

‘ Condilion
| 250 mW input power 10.0 MW / g
\ normalized 10 1W 400mW /g

SAR for nominal Head TSL parameters '

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

normalized to 1W

39.4 mW /g + 17.0 % (k=2)

[a}

SAR measured

250 mW input power

SAR normahzed

SAR for nominal Head TSL parame s’

norma edto 1!

521mW /g
208 mW i

J_r o edto 1W 20

" Correction to nominal TSL parameters according 10 d), chapter *SAR Sensitivilies™

Cenrtificate No: D1900V2-50096_0Oct09

80-VP949-4 Rev. D
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FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000

Body TSL parameters
The following parameters and calculations were applied.

SAR System Calibration Data

Temperature Permittivity ‘ Conductivity
Nominal Body TSL parameters 220 C 53.3 “ 1.52 mho/m
Measured Body TSL parameters 020.2)C 53.5+6% 1 3mho/m+6% .
Body TSL temperature durina test (220 0.2)°C | - —

SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition ‘
SAR measured 250 v/ input power | mW /g
SAR normalized | normalized o W | 408 mW / g

normalized 10 1\W

narameters 2 ‘

SAR for nominal Body T<

39.9 MW/ g +17.0 % (k=2)

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

SAR measured

250 mW input power

5.35mW /g

normalzea 1o 1W
normalized to 1W |

SAR normalizea

SAR for nominal Body TSL parameters

Z Correction to nominal TSL parameters according to d), chapter "SAR Sensilivities”

Certificate No: D1900V2-5d096_0ct09 Page 4 of 9
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Appendix

Antenna Parameters with Head TSL

— f—

Impadance. (ransformed to feed point | 526 02+ 5.0

I:Relurn Loss 1 -252dB

Antenna Parameters with Body TSL

I danc 1sformed to point - | L EA 0+ 570 B _J‘

Retur 35 \ -23.1dB

General Antenna Parameters and Design

rEleclrical Delay (one direction) 1203 ns J

After long lerm use with 100W radialed power, only a shght warming of the dipole near lhe feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line 1s directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied 10 the dipole arms, because lhey might bend or the so!dered connections near the
feedpoint may be damaged.

Additional EUT Data

ITAanLIfactured by | SPEAG

| September 26, 2007

I|_Manufaclured on

Centificate No: D1900V2-5d096_0c\09 Page 5of 9
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FCC ID: J9CGOBI2000-L
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DASYS5 Validation Report for Head TSL

Date/Time: 20.10.2009 12:16:41
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 1900 MHz; Tvpe: D1900V2; Seriat: D1900V2 - SN:5d096

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

Medium: HSL Ui 1 BB

Medium parameters used: £ 1900 MHz: 6 1.43 mho/m: g, © 39.8: p - 1000 k‘g/m3
Phantom scction: Flat Section

Measurement Standard: DASYS ([EEE/IEC/ANS] C65.19-2007)

DASY 3 Conhguration:
®  Probe: ESIDV3 - SNS3205: Convl (3.09. 5.09, 5.0 Calibrated: 26.06.2009
a  Sensor-Surface: 3mm (Mechanical Surface Deteclion)
e [lccironics: DAE4 Sp601: Calibrated: 07.03.2000
o Phantont: Flat Phantoin 5.0 {frant): Type: QDOOOPSOA A: Serial: 1001

e Measurement SW:DASY S, V3.2 Build 137: SEMCAD X Version 1.0 Build 37

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurcment
grid: dx=3mm.dy Smm.dz-3mm

Reference Value  97.2 V/im: Power Drift 0.031 dB

Peak SAR (extrapolated) — 18.4 WWkg

SAR(1 g) =10 mW/g; SAR(10 g) =5.21 mW/g

Maximum value of SAR (measured) = 12.6 mW/g

d8

—!o

10

_20 |

™,

0dB  12.6m\Vig

Certificale No: D1900V2-5d096_0Oct09 Page 6ol 9
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Impedance Measurement Plot for Head TSL

28 0t (083 09:15: .02

o
r.
Iy
r
4
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FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000 SAR System Calibration Data

DASY5 Validation Report for Body
Date/Time: 20.10.2009 14:12:38

Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 1960 MHz; Type: D1900V2; Scrial: D1900V2 - SN:5d096

Comnumication System: CW: Frequeney: 1900 MHz: Duty Cycle: 1:)

Medium: MS), U10 BB .
Medium parameters used: {2 1900 MH7: 6 1.38 mho/m: ¢, 33.5:p: 1000 kg/m”
Phantom section: Flat Scction

Measurement Standavd: DASY S (IEEF/IEC/ANS] C63.19-2007)

DASYS Configuration:
o Probe: ES3DV3 - SN3203: Convl(4.539. 4.39. 4.59); Calibraied: 26.46.2009
e Sensor-Surface: Smm (Mechanical Suriace Detection)
e [lectronics: DALY Sn601: Cidibrated: 07.03.2000
a  Phanton: Flat Phantom 5.0 (back): Tvpe: QDOBOPAOAA: Scrial: 1002

e Measurcment SW:DASYS, V3.2 Build 157: SEMCAD X Version 14.0 Build 37
Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Mcasurcment
grid: dx Smm.dy Smm. dzmSmm
Reference Value = 93.4 V/im: Power Drift  0.027 dB
Pcak SAR (extrapolated) = 17.6 Wiky

SAR(] g) = 10.2 mW/g; SAR(10 g) =535 mW/g
Maximum vatuc of SAR (measured) = 12.9 mW/g

10
15

-20

-

Odl - 12.9mW/g

Certificate No: D1900Vv2-5d096_Oc109 Page 8 of 9

80-VP949-4 Rev. D MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION 101



Gobi2000™ Module J9CGOBI2000-L TPOO009A Tablet PC 1-g SAR Test Report
FCC ID: J9CGOBI2000-L
IC ID: 2723A-GOBI2000

Impedance Measurement Plot for Body TSL
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Schrmud & Partner Engineering AG S p e a q

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com. htp:/Avww.speag.com

IMPORTANT NOTICE

USAGE OF THE DAE 3

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE3 unit is connected to a fragile 3-pin battery connector.
Customer is responsible to apply outmost caution not to bend or damage the connector when ¢hanging batteries.

Shipping of the DAE: Befcre shipping the DAE 1o SPEAG for calibration the customer shall remove the batteries
and pack the DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container
which protects the DAE from impacts transportation. The package shall be marked to indicate that a fragile

instrument is inside.

E-Stop Failures Touch detection may be malfunctioning due to broken magnets in the &stop. Rough handiing
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the Estop. To prevent Estop failure, Customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

Important Note: .
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the

Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual

calibration procedure.

Important Note: |

To prevent damage of the DAE probe connector pins, use great care when installing the
probe fo the DAE. Carefuilly connect the probe with the connector notch oriented in the
mating position. Avoid any rotational mI'OVement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE. .

Schmid & Partner Engineering

TN_BR03091211BC DAE3.doc 23.10.2008
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Calibration Laboratory of N2 g Schwelzerischer Kallbrierdienst
Schmid & Partner ia\gz\t//mé c Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {"//,’//\\\\\\3 S Swiss Callbration Service
AN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
client  Qualcot \ Certificate No: DAE3-566 Apr09
— e —_— - - = —
CALIBRATION CERTIFICATE
Object DAE3 - 8D 000 D03 AA - SN: 566
Calibration procedure(s) QA CAL-06.vi2
Calibration t the data acquisition electronics:(DAE)

Calibration date:

April 20, 2009

Condition of the calibrated lem  |n Tolerance

This catibration certiticate documents the traceability to national standards, which realize the physical unils of measurements (S().
The measurements and the uncertainties with confidence probability are given on the following pages ang are part of the certificate.

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

Calibration Equipment used (MRTE critical for calibration)

Primary Standards 1D 4% Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 30-Sep-08 (No: 7673) Sep-09
Keithley Multimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09
Secondary Standards D # Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004  06-Jun-08 (in house check) In house check: Jun-09
Name Function Signature
Calibrated by: Dominique ° fen Technician i
Approved by: Fin B~ R&D Director . D .
\R

Issued: April 21, 2009

This calibration centificate shall not be reproduced except in full without written approval of the laboratory.
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Engineering AG 7,///-_\\\? Servjzio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "/,//7;'\\\\\\* S Swiss Calibration Service
(I IR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

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
¢ DC Voitage 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 fuil 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 required.

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

e 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.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the ditferential measurement.

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

o AD Converter Values with inputs shorted: Values on the internal AD convener
corresponding to zero input voltage

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

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

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

s 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: DAE3-566_Apr09 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uVv, full range =
Low Range: 1LSB = 81nV, full range =

SAR System Calibration Data

-100...4300 mV

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

Calibration Factors X Y 4

High Range 404.919 + 0.1% (k=2) | 404.290 £ 0.1% (k=2) | 405.040 £ 0.1% (k=2)

Low Range 3.98010 £ 0.7% (k=2) | 3.95884 + 0.7% (k=2) | 3.94813 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 95°+1°

Certiticate No: DAE3-566_Apr09 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Input (nV) Reading (1V) Error (%)
Channel X + Input 200000 200000.6 0.00
Channel X + Input 20000 20004.55 0.02
Channel X - Input 20000 -19998.92 -0.01
Channel Y + Input 200000 200000.2 0.00
Channel Y + Input 20000 20002.86 0.01
Channel Y - Input 20000 -199898.68 -0.01
Channel Z + Input 200000 200000.5 0.00
Channel Z + Input 20000 20001.81 0.01
Channel Z - Input 20000 -20003.47 0.02
Low Range input (uV) Reading (1V) Error (%)
Channel X + Input 2000 1999.9 0.00
Channel X + Input 200 199.69 -0.20
Channel X - Input 200 -199.99 0.00
Channe!l Y + Input 2000 1999.9 0.00
Channe! Y + Input 200 199.89 -0.20
Channel Y - Input 200 -200.36 0.18
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 199.44 -0.28
Channel Z - Input 200 -200.83 0.42
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
h Common mode High Range Low Range
tnput Voltage (mV) Average Reading (uV} Average Reading (uV)
Channel X 200 11.52 10.61
- 200 -9.75 -10.39
Channel Y 200 8.31 7.60
- 200 -7.88 -8.29
Channel Z 200 -4.88 -4.97
- 200 4.50 4.18

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

Input Voltage (mV) | Channel X (uV) | Channel Y (nV) Channel Z (pV)
Channel X 200 1.81 0.02
Channel Y 200 0.63 2.10
Channel Z 200 -2.64 0.80
Cenificate No: DAE3-566_Apr09 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16244 14159
Channel Y 15703 16766
Channel Z 16118 14664

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

input 10MQ
Average (uV) min. Offset (LV) | max. Offset (uV) Std. E():\\’/;ation
Channel X -0.64 -1.38 0.23 0.27
Channel Y -1.56 -2.98 -0.04 0.36
Channel Z -0.29 -1.39 0.66 0.31
6. Input Offset Current
Nominal (nput circuitry offset current on alf channels: <25fA
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channef X 0.2001 200.8
Channel Y 0.2001 201.7
Channel Z 0.2001 202.9
8. Low Battery Alarm Voltage (veritied during pre test)
Typlcal values Alarm Level (VDC)
Supply (+ Vece) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vece) +0.0 +6 +14
Supply (- Vee) —0.01 -8 -9
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