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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'etalonnage
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 cartificates

Object

Calibration procedure(s)

L R

Condition of the calibrated item Iy Tolerante - JET = 4%

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1}.
The measurements and the uncertainties with canfidence 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 1D # ) Cal Date (Certificate No.) . Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E44124A MY41485277 1-Apr-09 (Mo. 217-01030) Apr-10

Power sensor E4412A MY41488087 1-Apr-09 (No. 217-01030) Apr-10

Reference 3 dB Attenuator SN: 55054 (3c) 31-Mar-08 (No. 217-01026) Mar-10 .

Reference 20 dB Attenuator SN: 55086 (20b) 31-Mar-08 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: 35128 (30b) 31-Mar-09 (No. 217-01027) Mar-10

Referance Probe ES3DV2 SN: 3013 . 2-Jan-09 (No. ES3-3013 Jan0%) Jan-10 |

DAE4 SN: 660 9-Sep-08 (No. DAE4-660_Sep08) Sep-09

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

RF generator HP 8648C Us3642001700 4-Aug-99 {in house check Qct-07) In house check: Oct-09

Metwork Analyzer HP 8753E US37390585 18-0ct-01 {in house check Oct-08} In house check: Oct-09
Function _

Calibrated by: : iy Te

Approved by:

Issued: September 23, 2009

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

Centificate No: EX3-3677_Sep09 Page 1 of 9
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

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

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

Polarization ¢ 1 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., 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 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

Methods Applied and Interpretation of Parameters:
* NORMXx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E*field uncertainty inside TSL (see below ConvF).

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

e 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 to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to + 100 MHz.

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

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

Certificate No: EX3-3677_Sep0g Page 2 of 9
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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!)

Certificate No: EX3-3677_SepD9 - Page 3 of 9§
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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/M) DCP X 91 mV
NormY 0.47 £101%  pVAV/m) DCPY 92 mV
NormZ 0.40 £10.1%  pVA(V/m) DCP Z 93 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Please see Page B.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 20mm 3.0mm
SARy, [%] 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 2.0mm 3.0 mm
SARy, [%] Without Correction Algorithm 7.5 39
SARy, [%] With Correction Algorithm 08 04

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 NomnX.¥.Z do not affect the E-field uncerainty inside TSL (see Page 8).
£ Numerical linearization parameter: unceriainty not required.

Certificate No: EX3-3677_Sep09 - Page 4 of 9
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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)

Certificate No: EX3-3677_Sep09 ©  Page5ofg
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EX3DV4 SN:3677 September 23, 2009

Receiving Pattern (¢), 9 = 0°

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

|——30 MHz |
= —=— 100 MHz
2 —e—600 MHz
5 —— 1800 MHz | | .
W —A—2500 MHz | ‘

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

Certificate No: EX3-3677_Sep09 : Page 6 of 9
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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: £ 0.6% (k=2)

Certificate No: EX3-3677_Sep09 - Page 7 of 9
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EX3DV4 SN:3677

SAR[mW/cm®) | W

September 23, 2009

Conversion Factor Assessment

f=900 MHz, WGLS R9 (head)
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—&— Analytical —0— Measurements |

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

835 +50/+ 100 Head 4156+5% 0.90+5% 068 064 9.20 £ 11.0% (k=2)
900 £50/+100 Head 415x5% 09715% 0.7 0.62 8.91 £ 11.0% (k=2)
1750  +50/%100 Head 401+5% 1.37+5% 0.68 062 8.04 +11.0% (k=2)
1950 +50/+ 100 Head 40.0x5% 1.40 £ 5% 0.70 0.60 7.53 +£11.0% (k=2)
450 50/t 100 Body 55_.7 +5% 0.84+5% 0.32 0.49 10.43 +13.3% (k=2)
835 +50/+£100 Body 55.2+5% 0.97+5% 054 073 9.1 £ 11.0% (k=2)
900 +50/+ 100 Body 55.0+5% 1.05 £ 5% 0.63 0.71 8.89 + 11.0% (k=2)
1750  +£50/+100 Body 534+5% 14915% 0.55 0.74 7.70 £ 11.0% (k=2)
1950  +50/+ 100 Body 533+5% 1.525% 030 1.01  7.62 +11.0% (k=2)
2450 £50/+100 Body 527+5% 1.95+5% 0.56 0.68 728 £ 11.0% (k=2)

¢ The validity of & 100 MHz only applies for DASY v4.4 and higher (see Page 2}. The uncertainty s the RSS

of the ConvF uncertainty at calibration fr

Certificate No: EX3-3677_Sep09
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EX3DV4 SN:3677 September 23, 2009

Deviation from Isotropy in HSL
Error (¢, 9), f = 900 MHz

Error [dB]

. .0
H-1.00--0.80 W-0.80--0.60 W-0.60--0.40 W-0.40--0.20 W-0.20-0.00

00.00-0.20 W0.20-040 B040-060 W060-0.80 MO0.80-1.00

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

Certificate No: EX3-3677_Sep08 - Page 9 of 9
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Aceradited by the Swiss Accreditation Service (SAS)

Tha Swiss Accraditation Servico is one of tha signataries to the E&
Muitilateral Agreemant for the recognition of calibration certificates

Galibration date:

Canditian af the calibrated Sem

Calibraton Equipment used (METE wilical for calioration)

This calibration carificate documents the fraceabiity fo nalional standards, which realize e physical unils of maasusenenls (S1).
The measurements and he unoetainties with confidence probability are ghvan on e follawing pages and are parl of the caifice.

AF calbraliors have been conductad in the dessd laboratory Tacility: environmeant lempesature (22 £ 31°C and humidity < T0%.

Sohwoizarischar Kalibrierdienst
Sarvico suisse d'éalonnage
Servizio svizsero di tacatura
Swiss Calibration Sarvice

Calibrabed by;

Approved by

Primary Standards I0# Cal Data (Carificats Mo Schaduted Jallbratian

Pawar mater EPM-4438 GEFTAA0T04 08-¢4-08 (Mo, 217-00858) Qet-08

Powar sensor HP 84814 US3T2527ES 08-0es-08 (No, 217-00884) Dizt-0a

Referance 20 4B Attanuatar SM; SOBS (20g) A1-Mar-0 (Mo, 217-01025) Mar-10

Type-M mismatch combination SN; BO4T.2 ) 06327 A1-Mar-0i (Mo, 217-01028) Mar-10

Reference Probe ES3002 SN 3RS AC-Ape-08 (Mo, ES3-3025_ApnlE) Apr-10

DAEd She: B0 O7-Mar-Cél (Mo, DAE4-GI1_Kard#) har-10

Secondary Standards i # Chack Date {in house) Seheduled Check

Power sensar HP Bag1A MY41092317 AB-Del-0Z {in house chack Oct-07) in hauss chead: Oc-08

RF penerator RAS SWT-06 100008 4-ug-08 (in house check Det-07) In houss chec: Det-08

Medwark Analyzrer HF AT53E USITIS0588 Sai0E 18-0ct01 {in house chack Oct-08) n bousa cheg Da-09
:

Funcfion

This calibration certificate shall not be reproduced except in full without wiitien appraval of the abeeatory.

leeued: July 13, 2009

Corlificate Mo: DERSV2-4d0EZ_Julle

Page 1 of 9
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Calibration Laboratory of
Schmid & Pariner

Enginearing AG
Zaughausstrasse 43, 5004 Furich, Switzoriand

Schweizerischer Kalibriardanst
Sorvice sulsss d'édtalonnags
Servizio svizzens i taraturs
Swiss Calibration Servica

Accradited by the Swiss Accreditation Servios [S45] Accreditation No,: SCS 108
The Swiss Accreditation Service i one of the signatories to the EA
Muliitateral Agreasmsant for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.2
Y 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 62208-1, "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 Radiofreguency
Electromagnefic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequeancy Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handboolk

Methods Applied and Interpretation of Parameters:
o  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valld at the frequency indicated,

s Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, 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
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

» Electrical Delay: One-way delay betwaen the SMA connector and the antenna feed point. Mo
uncerainty 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 antanna
connector.

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

Catificate Mo: DE35V2-4d082_Julog Page 2al 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Va0
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phaniom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution di, dy, dz = 5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The foliowing parameters and calculations ware applied.
Temperature Parmittivity Conductivity
Morminal Head T5L parameaters x2otCc 41.5 0,90 mho/m
Measured Head TSL parameters (220+£02)°C 404 £ 6% 0.89 mihcim £ 6 %
Head TSL temperature during test (22.2+02)°C En Ly
SAR result with Head TSL
SAR averaged over 1 cm’ |1 g) of Head TSL Caonditian
SAR measurad 250 m\W input power 242mWig
nomalized to 1W .68 mW /g

SAR for nominal Head TSL parameters '

normalized to 1W

9.71 mW ig £ 17.0 % (k=2)

SAR averaged over 10 e (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.58mW g
SAR nommalized normalized to 1W B.I2mWig

SAR for nominal Head TSL paramelers

normalized to 1W

6.34 mW /g £ 16.5 % (k=2)

! Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities™

Cerificate Mo: DB35V2-4d082_JulDg

Page 3af 8
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Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 56.2 0.97 mha'm
Measured Body TSL parameters (220x02)°C 53.0+6 % 0.99 mhoim £ 6 %
Body TSL temperature during test (225x02)°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 m\W input power 2.56 mW /g
SAR nomalizad mormalized to 1W 10.2mWig

SaAR for nominal Body TSL parametars ©

narmalized to 1W

10.0 mW 1 g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 1.68 mW i g
SAR normalized normalized o 1W BFEmW/ig

SAR for nominal Body TSL parametess ©

nommalized to 1W

661 mW (g £ 16.5 % (k=2)

* Correclion to nominal TSL parameters according to d), chapter "SAR Sensitivities”

Cerifizcate Mo: DAASWE-4d082_Jul0d

Page4of 9
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Appendix

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5230Q-25
Relurn Loss -20.5dB

Antenna Parameters with Body TSL

Impedance, trensformed o feed point 48302-4310
Return Loss -26.6 dB

General Antenna Parameters and Design

| Elactrical Delay {one direction) | 1.380 ns

After long term use with 1000 radiated power, only & sfight warming of the dipole near the feedpaint can be measurad.

The dipola is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connecied to the
sacond arm of the dipale. The antenna is therefore short-circuited for DC-gignats.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Ociober 17, 2008

Certificate No: DEISV2-40082_Jullg Page Sof9
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DASYS Validation Report for Head TSL
DateTime: 13.07.2009 11:31:45

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35SVE; Serial: DE3SV - SN:4d082

Communication System: CW-835; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HEL 900 MHz
Medium parameters used; f= 835 MHz; o =0.89 mho'm; &, = 40.5; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/TEC)
DASYS Configuration:

= Probe: ESIOWZ - SN3025; ConvF(5.86, 5.86, 5,80k Calibrated: 30004, 2009

#*  Sensor-Surface: 3mim {Mechanical Susface Detection)

*  Electronics: DAES Sa601; Calibrated: (7,03, 2000

#  Phantom: Flat Phamtom 4.9L; Type: QDOODPE2AA; Seral: 1001

+  Measurement SW: DASYS, V3.0 Build 120; SEMCAD X Version 134 Build 45

Pin=250mW; dip=15mm/Zoom Scan (TxTxT)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 57.4 Vim: Power Drift = 0.00639 dB

Peak SAR (extrapolated) = 3.62 Wikg

SAR(1 g) = 2.42 mW/g; SAR(10 g} = 1.58 mW/g

Maximum valus of SAR (measured) = 2.8 mW/yg

4= 2.8mWig

Ceartificate Mo DEISV2-20082 - Julls Fage 6 of@
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 13.07.200% 11:50:13
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35VZ; Serial: DS35V2 - SN:4d082
Communication System: CW; Freguency: 833 MHz; Duty Cycle: 1:1
Medium: MSLSO0
Medium parameters used: = 835 MHz; o = 0.99 mho/m; & = 53; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (I[EEE/IEC)

DASYS Configuration:
s Probe: ESIDV2 - SN3025; ConvF(5,79, 5.79, 5.79); Calibrated: 30.04200%
*  Sensor-Surface: 3mm (Mechanical Serfoce Detection)
#  Flectromics: DAES Sniill ; Calibrated: 07.03.200%
»  Phantoemn: Flat Phamom 4.9L; Type: QDOOOP40AA; Serial: 1001
»  Measurement SW: DASYS, W50 Build 130 SEMCAD X Version 134 Build 43

Pin = 250mW, d = 15mm/Zoom Scan (Tx7x7VCube 0: Measurement grid: dx=5mm, dy=5mum,
dz=5mm

Reference Value = 56.4 V/m; Power Drift = 0,013 dB

Peak SAR (extrapolated) = 3.76 Wikg

SAR(] g) = 2.56 mW/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2.97 mW/g

db
0

-Z.08

0 dB = 2 87mWig

Cortificabe Mo: DRISYV2-2d082_Julls Paga Baf g



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010 -0151 Page 1000f 127

Impedance Measurement Plot for Body TSL
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ANNEX F: D1800V2 Dipole Calibration Certificate

Calibration Laboratory of A0,

. _H\ \}.::__;__/.__ Sohwaizarischer Kalibrrardisnst
Schmid & Partner ST Sarvics suises d'dtalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 'v,_',fﬂ:\;‘ Swiss Calibration Sorvice
A
Azcredited by the Swiss Accreditation Servics (SAS) Accraditation No,: SCS5 108
The Swiss Accreditation Service is ona of tha signatories to tha EA
Multilataral Agreement for the recognition of calibration certificaes
client  Auden LA S YT Cortificats Wo: | D1800VZ-2d052_ Junds
| et D1800V2 - SN: 2d052 : ;
Calibealion procedursis) QA CAL-05.wT .

Calibration procedare for dipole validation kits

Calibration date; June 26, 2009

Carciian ef the wlibaed om0 Tolerance .

This calibralion certilicate docaiments he raceabilty b nalional standards, which realize the physical units of measuramants (51}
The measurements and the uncemaintiog with confidence probability are given on the Tolawing pages and are part of e cedilicale,

| &1 cadbrations have been conducted in the cosed laboratory facilily: evvronmant temperadue (22 £ 3)°C and humidity < 70%

| Calibration Equipmient usad (MATE critical for calibration)

Primary Slandards | i Cal Date {Calibrated by, Cerfificate No ) Scheduled Calibralion
Powar moier EPM-A424 GEITARITL 8-0ot-08 [No. 29700898} Det-09

i Paowar gensar HP 84814 USavigEral U8-0ct-08 [No. 297-00E38) Ocl-08

| Reference 20 dB Atteruator SM: 5046 (H0g) N AAar08 (Mo, 217-01025) Mar-10

i Type-M msmmabch combinatan SM: 50472 1 DE32T A-Mar-09 (Mo, 217-01029) Mar-10
Relarence Proba ES30W2 =M 326 20-Apr-0% {No. ESL-3025_ Apr(rd) Agr-10
DAE4 Sk 601 OF-Mar-08 (No. DAEG-G01_MarlS) Mar-10

| Secondery Standards 0 & Chisek Dala (in house) Sehesluled Check
Power sensor HP B481A MYA1082317 16-0cl-02 fin house check Oc-07) In heuse chedk: Oct-09
RF genigiater REE EMT-06 TOrInE A-Ag-88 {n house chagk Ciet-07) In house chedk: Oct-09
Metwork Analyzar HP BT53E UGET 3056 54208 1E-Qat-01 {in houss chissy Got-08) In hrise chieck; Qot-08

Tare Functice  Signalure

Calibrated by: JoborvKaswab oo L Laboratory Technician. | 4 i
Appraved oy Katja Pokowic ol Techrical Manager

This cadhration cerificate shall nof be reproduced sxcept in Tull wilhout wedlen appoovel of the laboratany.

Cerlificate Mo: DFE00V2-24052_ Jun09 Page 1 of 9
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Calibration Laboratory of c:x“"-:l::__l-;:-""'rf; g Schweizerigcher Kallbrierdienst
Schmid & Partner PR C  Service suisse diétalonnage
Engineering AG i Sarvizio svizzera di taratura
Zevghausstrasse 43, 8004 Zurich, Switzarland /l/:;l-::_} 5 Swiss Calibration Sarvica
Agcredited by the Swiss Accraditalion Service [SAS) Accredition ot SCS 108

Tha Swiss Accreditation Sarvice is one of the signatorias to tha EA
Muitilateral Agresrmant for the recognition of calibration corificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL/ NORM xv.z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE 5td 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) |EC 62200-1, "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; Additicnal Information for Evaluating Comgpliance 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) DASY45 System Handbook

Methods Applied and Interpretation of Parameters:
+ Measurement Conditions: Further details are avaiiable from the Validation Repaort at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mountad 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.

= Fead Point Impedance and Return Loss: These paramaters are measurad with the dipale
positioned under the liguid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Retum Loss ensures low
reflected power, Mo uncertainty required,

= FElectrical Defay: One-way delay between the SMA connectar and the antenna feed point, No
uncertainty required.

s SAR measured: SAR measured at the stated antenna input power,

= SAR normaiized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

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

Certificate No: D800V2-20062 k8 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation

Phantom Medusiar Flat Phantarm V5.0

Distance Dl;la Center - TSL 10 mm wilh Spacer
znum.?.can Resalution dx, dy, dz =5 mm

Frequency i 1800 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations wers appied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.4 1.40 mhaim
Measured Head TSL parameters {220+£02)°C 411+6% 1.37 mhodm £ 6 %
Head TSL temperature during test (220£0.2)°C e —
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head T5L condition
SR measured 250 mW input power 9.66 mW Jjg
SAR normalizad normalized to 1W 388 mW g

; SAR for nominal Head TSL parameters ' nomalized to 1W 394 mW gt 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messured 250 W inpul power S14amWig
SAR normalizad narmalized to 1W 20,6 mW g

[ SAR for nominal Head TSL parameters | nommalized to 1W 20.8 mW ! g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according o d), chapler “SAR Sensilivities”

Certlficate Mo: DN 800V2-24062_Jund9 Page 3af @




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA2010 -0151

Page 1040f 127

Body TSL parameters
The followirg parameters and ealculations were applied, ;
Temperature Parmittivity Conductivity
Hominal Body TSL parameters 20%C 5§3.2 1.52 mha/m
Measured Body TSL parameters (220 +02)°C S40+6% 1.49 mhaim £ ﬁi
wnﬁﬂummng test (21.0£0.2)"C e vm
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL condiion
SAR measured 250 mW input power 9.31 mWig
SAR nomalized nommalized 1o 1W ar.2 mWig
S&R for nominal Body TSL parametars * rormalized o W ATHmW/ g £17.0 % (k=2)
[ SAR averaged over 10 cm’ (10 g) of Body TSL condition ;
SAR measured - 250 mW Input power 4.97 mW ig
SAR nommalized riormalized to 1W 19.9 mW ig
SAR far nominal Body TSL parameters ® T rermakzed 0 1W 201 mW [ g £ 16.5 % (k=2)

* Comection o nominal TSL parameters according ta d), chaplar “SAR Sensitivities”

Coerfificate Mo: DRIV 2-20052_JundS Page 4 of &
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed Lo feed point 46.8 01 - 57 j02
Return Loss -215dB
Antenna Parameters with Body TSL
Impedance, tmnshl';rmul:l b feed paint 43,0101 =4.5)02
Return Loss -21.0dB

General Antenna Parameters and Design

Electrical Delay {one dirsctian) 1216 ns l

After long term use with T00W radialed power, only 8 slight warming of the dipale naar the feedpalnt can be measured.

Tha dipola is made of slandard semisigid coaxial cabla. The center conductar of the feeding line 15 directly connected 1o the
second amm of tha dipole. The antenna & tharefore shor-circuited for DC-signals.

Mo excessive force must be applied to the dipole srms, because they might bend or the soldered conneclions near the
feedpoint may be damagad.

Additional EUT Data

e

Manufactured by SPEAG
Manufactured on July 05, 2002

Certificate Mo: DT800V2-2d052 lun(d Page 5 of &
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DASYS Validation Report for Head TSL
DateTime: 26.06.2009 11:56:04

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: SN:2d052

Comimunication Svstem: CW,; Frequency: 1800 MHz, Duty Cyele: 1:]
Medium: HSL U111 BB
Medium parameters used: = 1800 MHz; o= 1,37 mho/m; g, = 41.1; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S {IEEE/ED)
DASY S Comfigurataon:
= Probe: ES3T02 - SHI025; ConvF{4.93, 493, 4.493); Calibrated: 30.04,2009
s Sensor-Surface: Srm (Mechanical Surface Detection)
s  Electronics: DAES Sl Calibrated: 0703, 20040
e Phantom: Flat Phastom 5.0 (front); Type: QDOO0PSEAA; Serial: (O]

- Measurement SW: DASTS, V5.0 Build 13 SEMCAD X Version 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3mm, probe Odeg) (7x7x7)}/Cube ()
Measurement gnid: dx=>mm, dy=3mm, dz=5mm

Reference Value = 93,3 Vin; Power Drift = 0,037 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.66 mW/g SAR(10 g) = 5.14 mWg

Maximum value of SAR (measured) = 11.7 mW/g

0dBE=11.TmW/g

Cartificate Mo: DABNONV2-24062_Jun0D Page G of
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Impedance Measurement Plet for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 23.06.2009 18:19:24
Teat Leboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1I800Y2; Serial: DISOOVE - SN 24052

Communication System: CW,; Frequency: 1800 MHz; Duty Cycle: 1:1

Mediem: MSL Li10

Mediumn parameters used: £= 1800 MHz; o = |.49 mho/m; g, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS (IEEENEC)

DASYS Comfiguration:
& Probe: ES3DWV2 - SN3025; ConvE{4.62, 462, 4.62% Calibruted: 30.04.2009
s Sepsor-Zurface: Imm (Mechanical Surface Detection)
s Electronics: DAES Snid 1 Calibrated: 07.03.2009
= Phanteen: Flal Phantom 5.0 (hack); Type: QDOOQOPS0A A Serial: 1002

s Messurement SWo ASYS, V5.0 Build 120; SEMCAD X Version 13.4 Build 43

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe 0deg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.3 V/m; Power Drift =-0.0022] B

Peak SAR {extrapolated) = 16.1 Wikg

SAR(1 g) = 9.31 mW/g: SAR(10 g} = 4.97 mW/g

Maximum value of SAR (measured) = 11.7 mWig

.56

-15.4

0 dB = 11.7mW:g

Certificate No: D1800V2-2d052 _Jan09 Page 9 of 3
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Impedance Measurement Plot for Body TSL
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ANNEX G: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of AV,

Schmid & Partner S N
A = suissn d@taicnnage
Engineering AG Servizio svizero di tarstura
Zaughausstrasse 43, B004 Zurich, Swittarland G (v Swiss Calibeation Servics
Accradited by the Swiss Accreditation Service (SAS) Accroditation Mo.: SCS 108

The Swiss Accraditation Service ks one of the signalaries 1o the EA
Multilateral Agreement for the recognition of calibration cenificates

Chent A : : | G BT RO SN nsd

[CALIBR#TIGH CEH‘TIFFG#TE R R g :
o —

| Ot D1900V2 - SN: 54018 :

i

| Casmeanion proceduneis) ﬂkCAL-ﬂﬁ VI

| Caltration dats: June 28, 2009 - -

| Condition of he cakteatea hem  In Tolefance.

Théa calibration certificate documends e traceability b national stendards, which realize the physical wits of measuraments (S
The measurements and 1he inosaibes with confdance probatéity ane ghven on e fallkvwing pages aod are part of the certfieate.

| A calbrations have been conduciod B o cosad labaratony faclity. envionmant sermporalune (22 & 3)°C and burmidity < T0%, |

| Caibewtion Equepman used (MATE oftieal far calbratien)

| Primery Standards |ip# - Cal Dute {Cabbvabed by, Corficate Mo} Schadular Cafbration
| Power meter EPM-1428, GEITHR0TH 08-0Oct-08 [N 217-00883) Q03
Power sansor HA BAEYA US3TI9ITAS 08-0c-08 (Mo, 217-00858) Cet-C
Reforarce 20 d8 AHsiuslar { Sk 5086 (20g) A1-Mge 09 (Mo, 217-01025) Mar-10
Type-H mismatch combination | GM S04T.2 7 0B327  21-Mas08 (No. 217-01029) Mar-10
Reforance Proba E530V2 { &n: 202e 30-Aer-06 (Mo, E53.3028_Aprb) Apr-40
DAEY |SH B0 07 lar08 {No, DAES-G01_Mamg) Mae-10
| Secondary Standaris lios Caeck Date {in house) Schadules Check
Eower sensar HP B2014 2102317 16-0et-02 {in howse check Oot-07) I heuse chack: Go-58
RF generador RAS SMT-06 100035 A-Rug-23 {in howse check Oct-07} In housa chack: Oot08
Network Ansyzer HF BTS3E | LISIT300585 54206 18-Oct-01 (n howse check Oct-08) Ir heuiza check! Qo3
i Hame Function Signauire
| Cottrated by: Jolon Kaslrad Laborabory Tachaican -
; . e S i

PR e Katia Pokavic Technical Manager .' ;é,.-/é'/ /{3,_

Iz=und! Jure 29, 2003

{ EI'I].;.’IlIh"I!\:In M_ﬁfl\‘.'a‘!_ ﬂw b_i-_ I‘vdu:nd I'II:I!.QIM |I'| Fdll Htﬁ:'ﬂ 'AFIH‘" annm-..'al af the llm‘hlm

e e —— e —_
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, B304 Zusich, Switzeriand

5 Sohwaizerischer Kalibrisrdie nst

c Barvice sulsse d'atalannage
Sarvizio svizzero & taratura

S Swiss Calibration Survice

Ancratited by e Swigs Accrecttalon Service (SAS) accraditation Na.: SCS 108
The Swiss Accredifation Service i ons of the signatorias to the EA
Mulilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y.z
MIA 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} CENELEC EN 50361, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

¢) 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
Partable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement G (Edition 01-01) to Bulletin 85

Additional Decumentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
o 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 dipale is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms criented
parallal ta the body axis.

« Feed Point mpedance 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 reguired,

s 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
connectaor.

« SAR for nominal TSL parameters; The measured TSL parameters are used to calculate the
nominal SAR result.

Cerificate Moz 01900254078 Junlk Page 2 of 9
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Measurement Conditions
DASY sysiem o_q}qﬁgmaﬁnn. as far as nat given on page 1.

DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation L
Phantom WMadular Flat Phantom VB0
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mim
Freguency 1800 MHz + 1 MHz |
Head TSL parameters
The following parameters 2nd calculstions were applied. _
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.4 1.40 mhoim
Measured Head T5L parameters (220202)'C MOLE%H 1.42 mhofm + & %
__Hzad TSL temperature during test [(2z040.2)*C 1 - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL condilion
SAR measured 250 mW input powsar 103mW/ig 1
SAR rarmalized normalized to 19 41.2mW/g
SAR for noming! Head TSL parameters ' narmalized ba 1W | 41.1 mW [ g £ 17.0 % (k=2
| SAR averaged over 10 cm” (10 g) of Head TSL Condition
SAR measured 250 mW inpul power 530 mW/ig
SAR normakized narmalized to 1W 21.5mWig

SAR for nomina Haad TSL parameters |

normalized to 1W

21.5mW i g ¢ 16.5 % (k=2)

! Camaction o nominal TSL paramelers actording to d), chapter "SAR Sansithities”

Gertificate Mo: 1900V2-5d018_JurdE
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Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220G 53.3 4,52 mhgim
Measured Body TSL parameters (220+0.2)°C 5308+6 % 1,55 mhoim £ & %5
Body T5L temperature during lest (21.2+£02)°C — —
SAR result with Body TSL
! SAR averaged over 1 em® {1 g) of Body TSL Candition
| SAR measured 250 mivy Input power i0.5mw g
SAR rarmalized noemakized 1o 1W 420mWig

SAR for nominal Body TSL parameters

normalized 1o 1W

41.7 mW g £ 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measurad 250 mW input powar 552mWig ]
SR normalized narmalized tao 1W 221mWig

SAR far nominal Body TSL parametars *

normalized to 1W

22,0 mW | g £ 16.5 % (k=2)

# morrection ta nomingl TSL parameaters according o d), chapte

r “SAR Sensitivities”

25,

Certificate Mo D1900V2-5001&_Jun08
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Appendix

Antenna Parameters with Head TSL
Impedarse, ransformed Lo feed paint 51.80+2.7 K
Return Loss i - 29,948

Antenna Parameters with Body TSL

L Irmpedance, fransformed bo feed point 4550+ 430
| Fefurn Loss -249dB

General Antenna Parameters and Design

Electrical Delay {one dirsction) 1.185 ns

Aftar long term use with 100W radiated power, only @ slight warming of the dipole near the feedpaint can be measurad,

The dipole is made of standard semirgid cosxia cable. The cantar canductor of the feeding ling is directly connected to the
second arm af the dipale. The antenna is therefore shor-circuiled for DC-signals.

Mo excassive farce must be applied 1o the dipols arms, because thay might bend or the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciurad an June (4, 2002

Certificate No, D1800V2-33018_Junie Page Sof 8
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DASYS5 Validation Report for Head TSL

Date/Time: 26,06, 2009 [3:05:15
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:Sd018

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

Medium: HSL U11 BB

Medium parameters used: = 1900 MHz; o = 1.42 mho/m; &, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Meazurement Standard: DASY S (IEEEMEC)

DASY S Configuration:
s Probe; ES3DVE - SNH25 ConvF(4.88, 4,88, 4 BE); Calibraed: 300022040
s Sensar-Surface: Imm (Mechanical Surface Detection)
«  Electronics: DAR4 Sna0i; Calibrated: 07.03.2008
«  Phantom: Flat Phantom 5.0 (front); Type: ODMOPS0A A3 Serial: 1001

«  Measurement SW: DASYS, V50 Build 120; SEMCAD X Version 134 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0 mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 97.6 Vim; Power Drift=0.030 dB

Peak SAR {extrapolated) = 18.7 Wikg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.38 mW/g

Maximum value of SAR {(measured) = 12.6 mWig

dB

-16 Lﬁ

DB = 12amWig

Certificate No: D1900Y2-54018_Junds Page Bofg
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Report No. RZA2010 -0151

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Drate/Time; 26.06.2009 14:30:50

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D190V - SN:5d018

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

Medium: MSL U180 BB

Medium parameters used: f= 1900 MHz; o= 1.55 mho/m; £ = 54; p = 1000 kp/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC)

DASYS Configuration:
o Probe ESIIV2 - SN3025: ConvE(d 46, 4,496, 4,46 Calibrated: 30.09, 2008
s Sensor-Surface: 3mon (Mechanical Surface Detection]
o Elecironics: DAES Sn601; Calibeated: 07.03, 2008
s Phantorn: Flat Phantom 5.0 (hack ; Type: QDOO0PS0AA; Serial: 1002

e Measurement SW: DASYS, V.0 Build 120; SEMCAD X Wersion 13.4 Build 45

Pin = 250 mW; dip = 10 mm/Zoom Scan (dist=3.0mm, probe Odeg) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 9358 Vim; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 18.9 Wkg

SAR(] g) = 10.5 mW/g; SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = 13.3 mWig

0dB = 133mW/

Certificate Mo: D1800VE-53018_Jund3 Page Bof g
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Impedance Measurement Plot for Body TSL
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ANNEX H: DAE4 Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterat Agreement for tha racognitian of calibration certificates

Client Auden

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

Accreditation Na.: SCS 108

Certificate No: DAE4-905_Jun09

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Condition of the caiibrated item

DAE4 - SD 000 D04 BK - SN: 805

QA CAL-06.v12

Calibration procedure for the data acquisition electronics (DAE)

June 24, 2009

tn Tolerance

This calibration sertificate documenits the traceability to national standards, which realiza the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the fcllowing pages and are part of the certificate.

All calibrations have been conducted in ihe closed laboratery faclity: eavironment temparature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Fluke Process Calibrator Type 702 | SN: 6295803 30-Sap-08 (No: 7673) Sep-09

 Keithley Muitimeter Type 2001 SN: 0810278 30-Sep-08 (No: 7670) Sep-09

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

Calibrator Box V1.1

Calibrated by:

Approved by:

SE LIMS D06 AB 1004 05-Jun-09 (in house check)

Name Function
Andrea Guntli Teachnician
Fin Bomholt R&D Director

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

in house check: Jun-10

Issuec: June 24, 2009

Certificate No: DAE4-905_Jun0Q9
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Calibration Laboratory of ‘ct‘\“\\:\g""/,, g Schweizerischer Kalibrierdienst

Schmid & Partner ;ELBE\‘:’//& Service sulsse d'étalonnage
Engineering AG e C Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland {'4/6:—\‘\‘\\:“ S Swiss Calibration Service

erlyp ™

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
carresponds 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 Voitage 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 voitage.

s AD Converter Values with inputs shorted: Values con 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 censidering the input resistance.

e 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.

Centificate No: DAE4-905_Jun09 Page 2 of 5
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 8.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fulrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.217 £ 0.1% (k=2) | 404.768 £ 0.1% (k=2) 404.344 + 0.1% (k=2)
Low Range 3.96084 +0.7% (k=2) | 3.96162£0.7% (k=2) | 3.94181+0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 224°x1° J

Certificate No: DAE4-905_Jun08 Page 3 of §
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Appendix
1. DC Voltage Linearity
High Range input (uV} Reading {pV) Error (%)
Channel X + Input 200000 199999.8 0.00
Channel X + Input 20000 20006.37 0.03
Channel X = Input 20000 -20001.53 0.01
Channel Y + Input 200000 200000.2 0.00
Channel Y + Input 20000 20007.65 0.04
Channel Y - Input 20000 -20004.14 0.02
Channel Z + Input 200000 199959.8 0.00
Channel Z + Input 20000 20004.62 0.02
Channel Z - input 20000 -20006.32 0.03
Low Range Input (uV) Reading (pV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.19 0.09
Channel X - Input 200 -199.93 -0.03
Channel Y + Input 2000 1899.9 0.00
Channel Y + Input 200 199.73 -0.13
Channel Y - Input 200 -200.49 0.25
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 199,32 -0.34
Channel Z - Input 200 -201.09 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring {ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV} Average Reading {uV)
Channel X 200 8.73 8.55
- 200 -8.62 -840
Channel Y 200 8.12 8.42
-200 -9.55 9.70
Charnel Z 200 1.20 1.94
-200 -3.81 -3.78

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

Input Voltage (mV})

Channel X (uV)

Channel Y (pV)

Channel Z (uV)

Channel X 200 - 0.64 -0.52
Channel Y 200 0.59 - 3.21
Channel Z 200 -0.99 -1.28 -

Certificate No: DAE4-905_Jun09
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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 15874 16893
Channel Y 16121 14432
Channel Z 16378 17173

5. Input Offset Measurement

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

Page 1230f 127

Input 10MQ
Average {pV) min. Offset (uV) | max. Offset (uV) Std. I(J:\\;;a“o"
Channel X 0.28 -0.63 1.52 0.30
Channel Y -0.58 -1.70 1.19 0.27
Channel Z -0.85 -2.59 0.78 0.43
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance
Zeroing {MOhm) Measuring (MOhm)
Channel X 0.1999 200.7
Channel Y 0.1999 199.0
Channel Z 0.1999 199.7
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply {+ Vcc) +7.9
Supply (- Vcc) -7.8

9. Power Consumption (verified during pre test)

Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vcc) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 -9

Certificate No: DAE4-905_Jun09
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