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ANNEX D: Probe Calibration Certificate (SN: 3677)

Calibration Laboratory of
Schmid & Partner
Engineering AG

e,
A Schweizerischer Kalibrierdienst

Service suisse d'étalonnage

2,
1,

|

R

S //:_—;\\ 3 Setvizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland 2,” ,,/[/T\\\\‘,\P Swiss Calibration Service
CONME
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

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

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

Alll calibrations have been conducted in the closed taboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) . Scheduled Calibration
Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-08 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 {No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 85054 (3c) 31-Mar-08 (No. 217-01028) Mar-10 .
Reference 20 dB Attenuator SN: §5086 (20b) 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: S5129 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ES3DV2 SN: 3013 . 2-Jan-09 (No. ES3-3013_Jan09) Jan-10 i
DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-08

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

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37390585 18-Cct-01 (in house check Qct-08) In house check: Oct-09

Function

Calibrated by:

Approved by:

Issued: September 23, 2009

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

s Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

s Swiss Calibration Service

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:

TSL tissue simuiating liquid

NORMXx,y,z sensitivity in free space

ConvF 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) |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 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMz,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

o 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 analytica! 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
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 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.
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EX3DV4 SN:3677 September 23, 2009

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: ~ November 7, 2008
Recalibrated: September 23, 2009

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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EX3DV4 SN:3677 September 23, 2009

DASY - Parameters of Probe: EX3DV4 SN:3677

Sensitivity in Free Space” Diode Compression®
NormX 042 £101%  pVAV/MY DCP X 91 mV
NormY 0.47 £101%  pV/A(VIm) DCPY 92 mV
NormZ 040 £10.1%  pVAV/mY DCP Z 93 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 Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 8.2 4.4
SAR, [%] With Correction Algorithm : 0.8 0.5

TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0 mm
SAR, [%] Without Correction Algorithm 7.5 39
SAR, [%] With Correction Algorithm 0.8 0.4

Sensor Offset -

Probe Tip to Sensor Center | 1.0 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* The uncertainties of NormX,Y.Z do not affect the EZ-field uncertainty inside TSL (see Page 8).

& Numerical linearization parameter: uncertainty not required.
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EX3DV4 SN:3677 September 23, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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EX3DV4 SN:3677 September 23, 2009

Receiving Pattern ($), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX3DV4 SN:3677 September 23, 2009

Dynamic Range f(SARcaq)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: t 0.6% (k=2)
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EX3DV4 SN:3677

September 23, 2009

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

835 + 507+ 100 Head 415+5% 0.90+5% 0.68 0.64 9.20 1 11.0% (k=2)
900 +50/+ 100 Head 41.5:5% 097 5% 071 0862 8.91 +11.0% (k=2)
1750  +50/+£100 Head 40.1+5% 137+5% 068 082 8.04 +11.0% (k=2)
1950  +£50/% 100 Head 40.0+5% 1.40%5% 0.70 060 7.53 +11.0% (k=2)
450 +50/+ 100 Body 56_.7 +5% 0.94+5% 0.32 0.49 10.43 +13.3% (k=2)
835 +50/+100 Body 552+5% 0.97+5% 054 073 9.11 £ 11.0% (k=2)
900 £50/£100 Body 550+5% 1.05+5% 0683 071 8.89 *11.0% (k=2)
1750  £50/+100 Body 534 +5% 1.49 £ 5% 055 074 770 £11.0% (k=2)
1950  +50/£100 Body 533%5% 1.52+5% 0.30 1.01 7.62 +11.0% (k=2)
2450 £50/+100 Body 52.7+5% 1.95+5% 056 0.88 7.28 £ 11.0% (k=2)

 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 callbration fraquency and the uncertainty for the indicated frequency band.

Certificate No: EX3-3677_Sep09
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EX3DV4 SN:3677

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ANNEX E: Probe Calibration Certificate (SN:3661)

Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zoughausslrasss 43, 5004 Zurick, Bwitzeriand

Sehweizenscher Kalibrierdienst

Sarvice suisse d'#alonnage
Servigio svireera di aratura
Swiss Cailbration Service

Acezedited by the Swiks Acorediation Sarvica (SA5) Aeereditation Ma.: SCS5 108

The Swiss Accrediation Service is ona of the signatories to the EA
Multilatersl Agresiment for the racognition of calibration cartilicatas

client  Auden Cartificate Mo: EX3-3661_DecD9

CALIBRATION CERTIFICATE

Dject EX30W4 - SN 3661

Calbragian dabe: December 30. 2":“]9

Calizration Eguipimen| usad (M&TE «rilical ler calbralinn)

Cafibration progedurals) QA CAL-D1 .vE, QA CAL-14.v3, QA CAL-23.v3 and QA CAL-25v2
Calibration procedure for dosimelric E-fiald probas

This calibralion sanibesia documants the traceabiity 1o national standaeds, which sealies the phiysical units of measurements (51).
The measurements and 1he urcerdaintiss with canfidence prababiity are givan an Iha fallowing pages and are parl of the catifican

Al calibralions have hean conducted in the clased laborstary Facility: ermrorrnent tamparalurs (22 & 31°C and humidity < 70%.

This nah:lr_aliun cartifcate 2l nol I?giauaﬁum pxcent im full without wiitt=n upgmugl_l:f Ihe [aboratary,

Primary Standards 0K Cal Date (Carificate Ho.) __Echedulad Galibration
Fower meter £44158 E49293074 |- Apr-02 (Ha. 21701020} Apr-10

Power sangos E44154 AT 414852T7 1-Apr-08 (Mo, 217-01030} Apr10

Powar sensor E44128 MY A4 Ba0ET A pr- (Mo, 217001000} Apr-10

Reference 3 of Albenualor SN 55054 {3 31-bhar- 09 (M. 217-01026) Mar-1l

Fefarence 20 4B Afenuabor Lh- SE00E [30b) M-Mar-09 (Mo 297-0I028) M- 110

Rederence 30 dB Azlenuabor DM B5128 [Fk) 3-par-08 (Mo 217-01027) Mar-1n

Fefarance Prake ESI0YE EM- 3Mi3 2-Jan-09 (Mo ES3-3013_Jandd) Jan-10

DAE4 SN BEO 25-Hap-N0 (Mo, DAEL-SHE0_Sep0E) Seg-10

Secandary Slandards - o # Check Dale (in housa) Scheduled Chack

BF geierabor HP BE48C UE35E420U01 700 4-ALg-80 (1 hedse chack Ook-09] i house check: Ce-11
Heswiork Analyzer HP BTSIE LS372905085 13-0et-0F {im house check Oct08) I hous gheck: Qet1d

Hame Funcion Sigralure

Cafibaated by Hatja Pakavic Technical Manager E g
Approved by Hiala Kuster Cuality Marasger &
i

Issed: Decamber 30, 2002

Cartificabe Mo. EX3-3551_Decls Paga 1 of 11
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Calibration Laboratory of Schwoizerischer Kalibrierdienst

Schmid & Partner Service sulsse d'étalonnage
Engineering AG Seorvizio svizzera di taralura

Zeughaussirssse 43, BO04 Zurich, Swizerland fwiss Calibration Sarvice

Accredited by the Swiss Accredtabon Service [SAZ) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the E&

Multilateral hqmment Far the mngnlﬁm of calibration cartificates

Glossary:

TSL tistua simulating liguid

NORMx Y,z sansitivity in frea spaca

ConvF sensitivity in TSL S NORMx v,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C medulation dependent lingarization paramelers

Polarization ¢ o rofation around probe axs

Polarization & 3 rotation around an axis that is in the plane normal 1o probe axls (8l measurement center),

ie., & =01 normal ko praobe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, *|EEE Recommended Practice for Determining the Peak Spatial-Averaged Spexific
Absorplion Rate (S8R) in the Human Head from Wireless Communications Devices: Measurement
Technigques”, Dacember 2003

b} [EC 62208-1, *Procedure to measure the Specific Absorplicn Rate (SAR) for hand-held devicas used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)®, February 2005

Methods Applied and Interpretation of Parameters:

& NOEMx vz Assassed for E-fiekd ;unlanzallon 3 =0f =900 MHz in TEM-cell; > 1800 MHz: R22 wawegunde]
MORM:x.y.z are only intermediate values, e, the uncertalntles of NORM:x)y 2 does not effect tha E=-fiald
uncerainty inside TSL (see halow ConeF).

s NORM(fxy,z = NORMs .z " fraquency_response (see Frequency Response Chart). This linearizaticn is
implemantad in DASY4 soltware versions later than 4.2, The uncertainty of the frequency responss is included
in the stated unceralnty of Convi,

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

+  Axyz Bryz Cxyz VAxy2 A 8B Care numerical linearization parameters assessed based on the data of
power sweep for specific moedulation signal, The parameters do not depend on frequency nor media. ¥R is the
maximum calibration range expressed in RMS voltage across (he diode.

+ ConvF and Boundary Effect Paramelers: Assessed in flat phantom uzing E-field {or Temperature Transfer
Standard for f = B00 MHz) and inside waveguide using analytical field distributions based on powar
measurements for | = B00 MHZ. The same setups are used for assessmeant of the paramaters applied for
boundary compensation (alpha, depth} of which typical uncertainty values are given. These parameters are
usad in DASY4 software o improve probe scouracy close lo the boundary. The sensitivity in TSL coresponds
o NORMx, ¥z * ConeE wheraby the uncertzinty comesponds [o that given for ConvF, A freguency dependent
Conmef is usad in DASY version 4.4 and higher which allows axtending the validity from + 50 MHz to 2 100
MHz.

o Spherical isotrapy (30 deviation from isofropy: In a field of low gradients realized using a fiat phantem
exposed by a paich antenna.

»  Sensor Offsat The sensor offset cormesponds o the offset of viriual measurement center fram the probe tip
{on probe 2xis). Mo tolerance required.

Cortificate No: EX33661_Decld Page 2af 11
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EX30V4 SN:3661 December 30, 2009

Probe EX3DV4

SN:3661

Manufactured: October 20, 2008
Calibrated: December 30, 2009

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system!)

Ceriflcate Mo: EX3-3881_Decld Paga 3ol 11
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EX3DV4 SN:3661 December 30, 2008

DASY - Parameters of Probe: EX3DV4 SN:3661

Basic Calibration Parameters

Sensor X | Sensor ¥ | Sensor & |Unc (k=2)
Morm (uviivim)*y* 046 | 052 | 048 |=100%
DCP (mvy® 9.4 91.4 a0.5

Modulation Calibration Parameters

[F]]n] Communication System Mame FAR A B c VR Unc®
dB dBuV my (k=2}
10000 cw 0.00 X .00 0.00/ 1.000 300 +1.5%
.00 0.00/ 1.00{ 300
Z 0.00 0.00 1.00 300

The repored uncertainty of measuremant iz stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which for a normal distribution correspends to a coverage probability of
approximately 95%.

* The wnsanakiies of NameX ¥ 7 do rat aftect tho E-field uncenainly inside TSL {2es Pages 5 and 6)

# Mumarnical Ingarizalion parameter uncensinly nol requined
. Unceriginly Is determingd using the madmum devation fram inear esparse applying récatargudern diskibuion and & evpressed far tha square of the fizld walve

Cartificabe Mo, EX3-3661_Decld Faga 4 of 11
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EX3DV4 SN:3661 December 30, 2009

DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [MHz]®  Permittivity Conductiviy  ConvF X ConvFY  ConvF Z Alpha Dapth Unt (k=2)
B35 + 501 +100 41.5 £ 5% 0502 5% 934 0.34 9.24 0.6 054 £11.0%
200 + 50+ 100 41.5 £ 5% 0.97 £ 5% 9.06 9.08 .06 072 064 £11.0%
1750 + 50/ + 100 4.1 5% 1,37 £ 5% 8.19 a1g 514 0.59 063 £11.0%
1950 t 50 £ 100 400 £ 5% 1.40 £ 5% 777 7 77T 0.83 0.56 £11.0%
2450 + 50+ 100 0.2 + 5% 1.80 % 5% T.22 722 T2 0.35 083 211.0%
5200 + 50/ £ 100 360 £5% 466 £ 5% 50 5.1 50 0.45 1.76 £13.1%
5500 t 50 & 100 35.6 £ 5% 4.85 + 5% 4,36 4,38 4.38 0.48 175 £13.1%
5800 + 50/ £ 100 35.3 + 5% 527 +b% 426 A28 425 0.45 1.75 £13.1%

E Tha validity of = 100 MMz only appies far DASY v 4 ard higher (228 Page Z). Tha unserianty is tha RSS o the Comd uncertainly af calibraticn frequendy

and ihe uncerainty fiar the indicased freguency band.

Certificale No: EX3-3661_Deeld Page & of 11
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EX3IDV4 SN.3661 December 30, 2009

DASY - Parameters of Probe: EX3DV4 SN:3661

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz] Validity [MHz]"  Permittivity Conductivity ConwF X CorwFY  ComF 2 Alpha _ Dapth Unc (k=2}
335 507100 5.2 £5% 08T £5% 8.24 0.24 9.24 0.54 073 £11.0%
200 £ 50/ £100 550 £5% 105+ 5% B.8T Bar 8- 0.53 072 £11.0%
1750 + 50 £100 534 £5% 149+ 5% 783 183 7.03 06T 065 £11.0%
1950 80/ £100 533 +5% 1.52 + 6% .60 .60 T80 0.60 069 £11.0%
2450 + 80/ £100 2.7 +5% 1.95 £ 5% 7.34 T.34 T.24 0.25 112 £11.0%
5200 + 50/ 2100 49.0 £ 5% 530 £ 5% 4.59 4.59 4,59 0.45 1.75 £13.1%
3500 300 %100 486 £ 5% 565+ 5% 411 411 4.11 0.465 1.78 £13.1%
5800 + 50/ £ 100 482 £ 50% 500+ 5% 412 412 4.42 048 t.75 £13.1%

£ The waligily of + 100 MHz only applias for DASY wd.4 and higher {see Page 23 The uncedanly & fig BES of the Core® uncestanty al cabraton frequency

and tha uncertamty for he sdizaled frequency band

Cerflicate Mo EX3-3661_Decld Page B of 11
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EX3DV4 SN:3661 December 30, 2009

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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—a—TEM = ~e—R22 |

Uncertainty of Frequency Response of E-field; £ 6.3% (k=2)
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EX3DV4 SN:3661 December 30, 2009

Receiving Pattern (¢), 3 =0°

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

i
b
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—i— 100 MHz
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—— 1300 MHz
== 250 MHZ

0 B0 120 1 240 300
ol

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

Cerificate Mo: EX23-3667 Decl9 Page 3 af 11
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EX3DV4 SN:3661 December 30, 2009

Dynamic Range f(SAR,..q4)
{Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2

Cerifzale Mo, EXG-3661 Decdd Fage 8 af 11
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EX3DV4 SN:3661 December 30, 2009

Conversion Factor Assessment

f= 1750 MHz, WGLS R22 (head)
= mn ey _-—.

f = 900 MHz, WGLS R (head)
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Deviation from Isotropy in HSL
Error (§, 5), f= 900 MHz
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Uncertainty of Spherical lsotropy Assessment: = 2.6% [k=2)
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EX3DV4 5N:3661 December 30, 2009
Other Probe Parameters
Sensor Arrangemsnt Triangular
Connector Anglea ") Mot applicabla
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe CGverall Length 337 mmi
Probe Body Diameter 10 mm
Tip Length 8 mm
Tip Diamater 2.5 mm
Probe Tip to Sensor X Cafibration Point 1 mm
Probe Tip to Sensor Y Calibration Paoint 1 mm
Probe Tip to Sansor £ Calioration Point t mm
Racommended Measuremant Distance from Surface 2 mm

Canificate No: EX3-3661_Decld Pega 11 0f 11
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ANNEX F: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Client Auden

S Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Certificate No: D835V2-4d092_Jan10

|CALIBRATION CERTIFICATE |

Object

Calipration procedure(s}

Calibration date:

This calibration cerfificate documents the traceability to nalional standards, which realize the physical units of measurements (SI).
The measurements and the uncerainties with confidence prabatility are given on the lollowing 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 (M&TE critical for calibration)

D835V2 - SN: 4d092

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

January 14, 2010

! Power sensor HP 8481A
| RF generator R&S SMT-06
| Network Analyzer HP E753E

!

1l

Primary Standards iD# Cal Date (Ceriificate No.) ____ Scheduled Calibration
Power meter EPM-4424 GB37480704 08-0ct-0% (No. 217-01088) Qcl-10
Power sensor HP 84814 Us37292783 06-Oct-08 (No. 217-01086) Oct-10
Reference 20 dB Allenuator SN; 5086 (209} 31-Mar-09 (Ma, 217-01025) Mar-10

Type-N mismatch combination SN 5047.2 / 08327 31-Mar-08 (Mo, 217-01028) Mar-10
| Reference Probs ES3DV3

DAE4

Secondary Standards

Calibraled by:

Approved by:

SN: 3205 26-Jun-08 (No. ES3-3205_Jun3) Jun-10

SN: 601 07-Mar-08 {No. DAE4-601_Mar08) Mar-10

ID# Check Date {in house} Scheduled Chack .
MY41092317 18-0ct-02 (in house check Oci-09) In house check; Oct-11

100005 4-Aug-98 (in house check Oct-09) Ir house check: Oct-11
US37200585 54206 18-0cl-01 {in house check Oct-08) In house check: Oct-10

MName Functicn Signature

Jetan Kastrati Labaratory Technician

Katja Pokovic Technical Manager

Issued: January 18. 2010

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

Certificate No: DB35V2-4d092 _Jan10 Page 10f9
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Calibration Laboratory of

S Schweizerischer Kalibrlerdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral 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 Technigues”, 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

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

« 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
paralle! to the body axis.

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

e Flectrical 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.

e 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.

Certificate No: D835V2-4d092_Jan10 Page 2 of @
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Measurement Conditions

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

DASY Version DASYS V5.2
Extrapolation Advanced Exlrapoiaticl-l;{
Phantom Madular Flat Phantom V4.8 B
Distance Dipole Center - TSL 15 mm with Spacer =~
Zoom Scan Resoelution dx, dy, dz =5 mm
Frequel;t::;r“-m_ 835 MHz + 1 MHz
Head TSL parameters
The following paramelers and calculaticns were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2227C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0x02)°C 414£6% 0.89 mho/m £ 6 %
Head TSL temperature during test (21.5+0.2)°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.39 mW /g
SAR normalized normalized to 1W 956 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

9.63 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 156 mW /g
SAR normalized normalized fo TW 624 mwW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.27 mW /g £ 16.5 % (k=2)

Centificate No: DB35V2-4d092_Jan10
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 546+6% 0.98 mhol/m £ 6 %
Body TSL temperature during test (22.0202)°C —— -

SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition |
SAR measured 250 mW input power 249mWig
SAR normalized normalized to 1TW 10.0mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.86 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL

condition
SAR measured 250 mW input power 1.83mW /g
| SAR narmalized normalized to 1W 652 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

Cenrtificate No: DB35V2-4d092_Jan10
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.20-28|0
Return Loss -30.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4760 -45]Q
Return Loss -256dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.392 ns ]

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 13, 2009

Certificate No: DB35V2-4d092_Jan10 Page 5 of 9
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DASYS5 Validation Report for Head TSL

Date/Time: 11.01.2010 12:00:00
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d092

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

Medium: HSL900 .
Medium parameters used: f= 835 MHz; ¢ = 0.89 mho/m: g = 41.2: p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2007)

DASY3 Configuration:
e Probe; ES3DV3 - SN3205; ConvF{6.04, 6.04. 6,04); Calibrated: 26.06.2009
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601: Calibrated: 07.03.2009
®  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

®  Measurement SW: DASYS. V3.2 Build 1537: SEMCAD X Version 14.0 Build 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm. dy=>mm. dz=5mm

Reference Value = 57.5 Vim: Power Drift =-0.00176 dB

Peak SAR (extrapolated) = 3.58 W/kg

SAR(1 g) = 2.39 mW/g; SAR(10 g) =1.56 mW/g

Maximum value of SAR (measured) =2.77 mWig

dB
0

0dB=277TmW/g

Certificate No: DB35V2-4d092_Jan10 Page6of 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body

Date/Time: 14.01.2010 15:40:17
Test Laboratory: SPEAG. Zurich. Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d092

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

Medium: MSL900 )
Medium parameters used: f= 835 MHz; 6 = 0.98 mho/m; & = 54.6: p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
e Probe: ES3IDV3 - SN3203; Convl(3.97, 5.97, 5.97) Calibrated: 26.06.2009
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics; DAES Sna01; Calibrated: 07.03.2009
e Phantom: Flat Phantom 4.9L; Type: QDOOOP4OAA: Serial: 1001

e Measurement SW: DASYS. V5.2 Build 157: SEMCAD X Version 14.0 Build 57

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=3mm, dy=5Smm. dz=3>mm

Reference Value = 33.9 V/m; Power Drift = 0.013 dB

Peak SAR (extrapolated) = 3.67 W/kg

SAR(1 g) = 2.49 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2.89 mW/g

-10.5

0 dB = 2.89mW/g

Certificate No: D835V2-4d092_Jan10 Page Bof 9
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Impedance Measurement Plot for Body TSL
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ANNEX G: D1900V2 Dipole Calibration Certificate

Calibration Lahoratory of \\‘LL’)’

Schmid & Partner s
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

giiSg

@ c Service suisse d'étalonnage
‘-; 5 Servizio svizzero di taratura
S

(/&Rp‘f\ Swiss Callbration Service

&)

o

\

o —

AT
TR

W
el

>)§<

X
“d,

03

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mulitilateral Agreement for the recognition of callbration certificates

Client

(3 Schwelzerischer Kalibrierdienst

Calibration date:

This calibration certificate documents the Iraceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probatility are given an 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 (MATE critical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 06-Oct-08 (No. 217-01086) Oct-10

Power sensor HP 8481A us3az2e2783 08-Oct-08 (No. 217-01086) Qct-10

Reference 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 230-Apr-10 (No. ES3-3205_Apr10) Apr-11

DAE4 SN: 8601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Secondary Standards 1D # Check Date (in housa) Scheduled Check

Power sensor HP 8481 A MY 41062317 18-Oct-02 (in house check Oct-09) In house check: Oet-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check; Oct-11

Network Analyzer HP 8753E US37390585 S4208 18-Oct-01 (in house check Oct-08) In house check; Oct-10
Name Function Signatura

Galibrated by: g Tathhi Py

Approved by:

Issued: June 17, 2010

1ah

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

Certificate No: D1900V2-5d018_Jun10 Page 1 of 9
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Calibration Laboratory of S, Schwelzarischar Kall
] SO ischer Kalibrierdienst

Schmid & Partner S‘BB“\";/“-—/mé g Service suisse d'étalonnage

Engineen‘ng AG T e S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4«4’/?_\\/_:"\\\\3:“ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service |s one of the slgnatories to the EA
Multilateral Agr t for the r gnition of callbration 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) 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 certificate 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
parallel to the body axis.

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

s FElectrical 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.

e 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.

Certificate No: D1900V2-5d018_Juni0 Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 Vv52.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mha/m

Measured Head TSL parameters (22.0 £0.2) °C 396+6% 1.44 mho/m + 6 %

Head TSL temperature during test (22.5 £0.2) °C
SAR result with Head TSL

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

SAR measured 250 mW input power 100mwW/g

SAR normalized normalized to 1W 400mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 522mW/g
SAR normalized normalized to 1W 209mwW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.7 mW /g £ 16.5 % (k=2)

Certificate No: D1900V2-5d018_Jun10
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Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductlvity

Nominal Body TSL parameters 220°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0+0.2)°C 53.4+6% 1.54 mho/m £ 6 %

Body TSL temperature during test (21.7£0.2) °C mres ==
SAR result with Body TSL

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

SAR measured 250 mW input power 10.3mW /g

SAR normalized normalized to 1W 412mW/g

SAR for nominal Body TSL parameters normalized to 1W 40.9 mW /g £ 17.0 % (k=2)

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

SAR measured 250 mW input power 552mW/g

SAR normalized normalized to 1W 221 mW/g

SAR for nominal Body TSL parameters normalized to 1W 22.0 mW /g = 16.5 % (k=2)

Certificate No: D1900V2-5d018_Jun10
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5210Q+26jQ
Return Loss -29.7dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4740+ 3.2jQ
Return Loss -27.6dB

General Antenna Parameters and Design

rEledricai Delay (one direction) 1.184 ns

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

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

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on June 04, 2002

Certificate No: D1900V2-5d018_Jun10 Page 5 of 9
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DASY5 Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: HSL Ul 1l BB

Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(5.09, 5.09, 5.09); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001
s Measurement SW: DASYS52, V52.2 Build 0, Version 52.2.0 (163)
« Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.7 V/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10 mW/g; SAR(10 g) = 5.22 mW/g

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

-18

0dB = 12.6mW/g

Certificate No: D1900V2-5d018_Jun10 Page 6 of 9
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d018

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

Medium: MSL Ul11 BB

Medium parameters used: f = 1900 MHz; 6 = 1.54 mho/m; & = 53.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.59, 4.59, 4.59); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
¢ Measurement SW: DASY52, V52.2 Build 0, Version 52.2.0 (163)

= Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 V/m; Power Drift = 0,055 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 12.8 mW/g

0dB =12.8mW/g
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 Calibration Certificate

N - W

Cal'bratlon Laboratory of Q\\“\\H\:\:_//;"xz Schweizerischer Kalibrierdienst

Schmid & Partner im Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland AN

g AN Swiss Calibration Service
ol

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

cient ~ TA—SH (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Certificate No: DAE4-871_Nov09

Object DAE4 - SD 000 D04 BJ - SN: 871

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

Calibration date: November 11, 2009

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 1-Oct-09 (No: 8055) Oct-10

Secondary Standards 1D # Check Date (in house) Scheduled Check
Calibrator Box V1.1 SE UMS 006 AB 1004 05-Jun-09 (in house check) In house check: Jun-10

Name

Function Signature
Calibrated by: Andrea Guntli Technician
Approved by: Fin Bomholt R&D Director

A .V.@QU—LA_J&{

Issued: November 11, 2009

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

: S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineer ing AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
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 Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a 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.

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

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

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

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

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

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

» 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.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uVv, full range = -100...+300 mV
Low Range: 1LSB = 61nVv, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y 4
High Range 404.813 + 0.1% (k=2) | 404.794 + 0.1% (k=2) | 405.237 + 0.1% (k=2)
Low Range 3.98191 + 0.7% (k=2) | 3.98417 +0.7% (k=2) | 3.98912 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 90.0°+1°
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Appendix
1. DC Voltage Linearity
High Range Heading (uVv) Difference (uV) Error (%)
Channel X + Input 199994.0 1.84 0.00
Channel X + Input 19999.85 0.05 0.00
Channel X - Input -19997.97 1.83 -0.01
Channel Y + Input 200010.3 -3.71 -0.00
Channel Y + Input 19999.12 -0.48 -0.00
Channel Y - Input -20000.18 -0.78 0.00
Channel Z + Input 200010.2 -2.80 -0.00
Channel Z + Input 19998.54 -0.86 -0.00
Channel Z - Input -19999.82 0.00 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.3 0.22 0.01
Channel X + Input 200.20 0.30 0.15
Channel X - Input -199.89 0.21 -0.10
Channel Y + Input 1999.8 -0.13 -0.01
Channel Y + Input 200.06 -0.04 -0.02
Channel Y - Input -200.43 -0.73 0.36
Channel Z + Input 1999.5 -0.57 -0.03
Channel Z + Input 199.58 -0.72 -0.36
Channel Z - Input -201.11 -1.01 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 13.79 12.75
- 200 -12.26 -13.72
Channel Y 200 -11.82 -11.47
- 200 10.67 10.68
Channel Z 200 -1.08 -1.35
- 200 0.32 0.12

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 (uV)
Channel X 200 s 3.36 1.06
Channel Y 200 1.52 = 3.59
Channel Z 200 2,55 1.41 -

Certificate No: DAE4-871_Nov09
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)
Channel X 15928 16288
Channel Y 16188 15745
Channel Z 15790 16219

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

Page 127 of 131

Input 10MQ

Average (uV) | min. Offset (V) | max. Offset (V) | ' ?:“;;a“"“
Channel X 0.06 -3.43 1.18 0.52
Channel Y 0.71 2.66 0.96 0.57
Channel Z -0.95 -1.94 0.04 0.41

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)
Channel X 0.1999 204.4
Channel Y 0.1999 203.6
Channel Z 0.1999 203.8

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vee) -7.6
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.0 +6 +14
Supply (- Vee) -0.01 -8 -9
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ANNEX I: The EUT Appearances and Test Configuration

Picture 5: Constituents of the EUT
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Picture 6: Test position 1

Picture 7: Test position 2
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Picture 8: Test Position 3

Picture 9: Test Position 4
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Picture 10: Test Position 5



