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14. SAR System Calibration Data

The following pages show calibration certification data for the Schmid & Partner AG DASY4 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

Measured Quantities:

Electric field

Magnetic field

Specific Absorption Rate (SAR)
Temperature

DC Voltage

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/

Change:

Staff :

Scope extension : 01.10.05, 01.04.08
Address :

Edition : SCS108/G

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)

80-VR673-2 Rev. A
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Numero d’accreditamento

Accreditation Standard ISO/IEC 17025:2005
Norma d’accreditamento ISO/IEC
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Federal Department of Economic Affairs DEA
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Swiss Accreditation Service SAS

SCS Directory
Registro SCS
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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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SAR System Calibration Data

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs DEA

Confédération suisse

State Secretariat for Economic Affairs SECO

Confederazione Svizzera

X ) Swiss Accreditation Service SAS
Confederaziun svizra

Accreditation number SCS 108 SCS Directory
Numero d’accreditamento .

Registro SCS
Accreditation Standard ISO/IEC 17025:2005
Norma d’accreditamento ISO/IEC page/pagina 3 of/di 3

Calibration Laboratory for Specific Electric and Magnetic fields and SAR measurements

Measured Quantity Range Condition of Best Measurement
Instrument measurement Capability CMC
at (22 £ 3)0C

Remarks

Calibration of test system SAR* 1 gand 10 g per 300 MHz ... 450 MHz [ 18,1 % for SAR 1 g
validation dipoles 1 W input power 17,6 % for SAR 10 g

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

SAR* 1 gand 10 g per 3GHz ... 6 GHz 19,9 % for SAR 1 g
1 W input power 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 12,8 % for E field
power
30 V/m ... 300 V/Im

H* field per 0,1 W input 8,2 % for H field
power
0,07 A/m ... 0,7 A/m

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

DC Voltage

Calibration of readout units | 2 mV 0,65 %
for field and SAR probes
200 mV 0,06 %

e.g. DAE3Vx, DAE4VX,
DAEasyVx

1 Slightly depending on the frequency and probe type
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Calibration Laboratory of {\\\\\‘;\\‘QL‘,"/"/,,/&
\ R s,
Schmid & Partner il;\\_/—/s:.
Engineering AG N R
Zeughausstrasse 43, 8004 Zurich, Switzerland {/,%///T\\r\\\\}?
7, ,'lu AV

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

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

Accreditation No.: SCS 108

Certificate No: ET3-1543 Aprf

Schweizerischer Kalibrierdienst

Object

ET3DV6 - SN:1543

Calibration procedure(s)

Calibration dale:

Condition of the calibrated ilem

Apt

QA CAL-0 v6. QA " \L

(13

In Tolerance

Calbralion Equipment used (M&TE critical for calibration)

" "209

v5ant QA.CAL-23.¥3
probes

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
i by: :
Calibrated by . e 7
. . _ 7 D //
Approved by: lomholt ) Director - -

Certificate No: ET3-1543_Apr08

80-VR673-2 Rev. A
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Calibration Laboratory of N

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) |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 NORMXx,y,z: Assessed for E-field polarization 9 = 0 (f £ 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMgx,y,z are only intermediate values, i.e., the uncertainties of
NORMYX,y,z does not effect the E2-field uncertainty inside TSL (see below ConvF).

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

s 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.

e 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.

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

e 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-VR673-2 Rev. A

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

J {—m— 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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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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Schnud & Partner Engineenng AG S p e a q

Zeughausst aase 43, 8004 Zunich, Svatzerand
P e 1411 44 245 6700, Fax +41 44 245 9779
info@ speag.corr:. hip /iwviw speag.com

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 changing batteries.

Shipping of the DAE: Before shipping the DAE to 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 transponation. 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 E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and coliision errors are often caused by dust and dict
accumulated in the E-stop. To prevent BEstop 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. Rowever, SPEAG reserves
the right to charge for any repair especially if rough unprofessionat hangling caused the defect.

Impbortant Note:
\ -
¢ .

Important Note:

[y 0 >
O

Important Note:
1 , U1 e ¢ .
4 ¢ .

Schmid &T’Etner Engineering
TN_BR03091211BC DAE3.doc 23.10.2008
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Caitbration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swlizerland

Schwaelzerischer Kallbrierdienst
Service sulsse d'étatonnage
Searvizio svizzero di taratura
Swiss Callbratlon Service

Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SGS 108
The Swiss Accreditation Service is one of the signatorles to the EA
Multllateral Agreement for the recognlition of callbration certlficates

Client Qualcomm USA Certificate No: DAE3-400_Feb09

CALIBRATION CERTIFICATE

Object DAE3 - SD 000 D03 AA - SN: 400

Calibration procedure(s) QA CAL-06.v12
Calibration procedure for the data acquisition efectronics (DAE)

Calibration date: February 09, 2009

Condilion of the cafibrated item  In Tolerance

This calibralion certificate docurments (he traceabity to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certficate.

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

Calibrauon Equpment ysed (M&TE critical for calibration)

Primary Standards D4 Cal Dale (Cenrtificata Na.) 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 [oF:. Check Dale (in house) Scheduled Check
Calibrator Box V1 1 SE UMS 006 AB 1004  06-Jun-08 (in house check) In house check: Jun-(9

Name Funciion Signature
Calibrated by: Danlel Hess Techniclan J/\ Zé~
Approved by: Fin Bomhoit R&D Director . fg‘z

VA ( UV

Issued: February 9, 2009
This calibration certificate shall not be reproduced excep! in full wilhout written approval of the laboratory.
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The Swiss Accredltation Service Is one of the signataries to the EA
Multilateral Agreement for the recognition of calibratlon certificatas

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
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to nationai standards. The figure given
corresponds to the full scale range of the voitmeter in the respective range.

e 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.

» 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 differential measurement.

e 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
corresponding to zero input voltage

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

e [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

e [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: DAE3-400_Feb09 Page 20f 5
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DC Voltage Measurement
AJ/D - Converter Resolution nominal

SAR System Calibration Data

High Range: 1LSB = 8.1uV , full range = -100...+300 mV
Low Range: 1LSB = 610V, full range = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.708 + 0.1% (k=2) | 405.171 £ 0.1% (k=2) | 403.701 £ 0.1% (k=2)
Low Range 3.96693 £ 0.7% {k=2) | 3.96877 £ 0.7% (k=2) | 3.92269 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 347°+1°

Certificate No: DAE3-400_Feb09 Page 30f 5
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SAR System Calibration Data

Appendix
1. DC Voltage Linearity
| High Range Input (1V) Reading (uV) Error (%)
Channel X + Input 200000 199999.9 0.00
Channel X + Input 20000 20004.75 0.02
Channel X - Input 20000 -20000.54 0.00
Channel Y + Input 200000 200000.3 0.00
Channel Y + Input 20000 20006.15 0.03
Channel Y - Input 20000 -18999.05 0.00
Channel Z + nput 200000 200000.3 0.00
Channel Z + Input 20000 20003.93 0.02
Channel Z - Input 20000 -20002.86 0.01
Low Range Input (uV) Reading (1V) Error (%)
Channel X + input 2000 2000 0.00
Channel X + Input 200 200.22 0.11
Channel X - Input 200 -198.46 -0.27
Channel Y + Input 2000 1999.9 0.00
Channel Y + Input 200 200.17 0.08
Channel Y - Input 200 -199.89 -0.06
Channel 2 + Input 2000 2000.1 0.00
Channel Z + Input 200 189.20 -0.40
Channel Z - Input 200 -200.49 0.25
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 séc; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading {uV) Average Reading (uV)
Channel X 200 -4.86 -6.69
- 200 8.82 7.62
Channel Y 200 -8.15 -8.31
- 200 7.95 7.48
Channel 2 200 20.75 20.43
- 200 -21.74 -22.69

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

Input Voltage (mV) | Channel X (uV) | Channel Y {uV) Channel Z (pV)
Channel X 200 2.46 -0.44
Channel Y 200 1.95 3.79
Channel 2 200 -0.59 1.55
Cenificate No: DAE3-400_Feb09 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 15652 15257
Channel Y 15957 15695
Channel Z 16454 16829

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

Input 10MQ

Average (0V) | min. Offset (uV) | max. Offset (uV) | 10" lzue\‘/’)iam"
Channel X 0.98 0.39 2.07 0.50
Channel Y -0.70 222 0.37 0.49
Channel 2 -0.19 -1.74 1.86 0.67

6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2001 197.4
Channel Y 0.2002 198.4
Channel Z 0.2000 198.6

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

Alarm Level (VDC)

Supply (+ Vco) +7.9

-71.6

Supply (- Vce)

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vcc) +0.0 +6 +14

Supply (- Vco) -0.01 -8 -9
Cenlificate No: DAE3-400_Feb09 Page 5of 5
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