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Uncertainty ©f Axial Isotropy Assessment: ® 0.5% (k=2)
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EXIDNW4- SNA16 Cetaber 3, 2011
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Uncertainty of Linearity Assessment: ® 0.6% (k=2)
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EXIDV4- SM3B16 October 3, 2011
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EX2DV4— SN2B1E

October 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816

Other Probe Parameters

Sansor Arrangement Triangular
Conmectos Angle (*) Mel applicable
Mechanical Surface Detection Mode enabled
| Optical Surface Detection Mode ~ disabled |
mﬁnmh 337 mm
Proba Body Dlamater “10mm
Tip Length o amm
Tip Diamater 25mm |
Probe Tip to Sensor X Callbralion Point 1 mm
| Proba Tip to Sensor ¥ Calibration Point 1 mm
| Probe Tip 1o Sensor Z Calibration Point g 1 mm |
Recommended Measurement Distance fram Surlace 2 mm

Certificate No: EX3-3816_Cct1 Page 11.aof 11
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzarland

Schweizerischar Kalibriardianst
Service suisse d'étalonnage
Sarvizlo svizzera di taralura
Swiss Calibration Servica

Acoradited by the Swess Accreditation Sarvica (SAS)
The Swiss Acoreditation Service is one of the signatories 1o the EA
Multiiateral Agreement for the recognition of calibration certificates

cient  TA-Shanghai (Auden)
CALIBRATION CERTIFICATE

Dbjest DB3sv2 - SN: 4d020

Becreditation Mo.: SCS 108

Certificate No: DB35V2-4d020_Aug11

S

Calibration procadurals)

QA CAL-05.v8 _
Callbration procedure for dipole validation kits above 700 MHz -

Cafibration data:

August 26, 2011

This calibraton certdicata documants the raceability to national standards, wiich realize the physical units of measurements (S1)
The measuremerts and the uncortaintics with confidance probability are geven an the folowing pages and are pan ol the cerificate

All cadbrations have baan conducied in the chodad laboratory facdity: environrnent temperature (22 £ 31°C and bumidity < 7%

Calibration Equipmant used (MATE orilical for caliration)

Meame Function Signaturia
Calibrated by: et Kagiras Laboratary Technician '
Approwed by Katjia Pokovic Technical Managar

P

Issued: August 38,

Primary Standands 10 # Cef Date (Ceriilicate No.) Seheduled Calibrafion
Fower matar EFM-4424 GA3T480704 D8-0ct-10 (Mo, 217-01566) Qet-11 i
Powar sansor HP 84814 LIS3T 24 TES Of-Oaot-10 (Mo, 217-019266) Oet-11

Reterance 20 dB Albanuator EN: 55085 (208 29-Mar-11 (Mo, 21701267 Apr-12

Type-M mismatch combination SN 5047 .2 06327 £3-Mar-11 (Mo, 217-01371) Apr-12 :
Redemance Probe ESIDVI S A205 Z-Apr-11 (No. ES3-3205_April) Apr-12

DAE4 Sh: 601 Od-Jul-11 (Mo, DAE4-E01_Juli 1) Jul 12

Sacondary Standards 0 & Chack Date (in house} Scheguled Chack
Pawer sansar HP 84814 MY41oaany 18-0ct-02 (in house chack Oot-08) I hsuga check: Oot-11
RF genaralor A&S SMT-08 100005 (- BB [ howse check Oct-08) I heasa check: Oot11
Natwork Aralyzer HP 8753E U537 300565 54206 18-0c-01 (in house chack Ocl-10) In house check: Oct-11

2011

Certificate No; DE3SY2-40020_Aug11
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Calibration Laboratory of o, Schwelzerischer Kalitrierdionst
Schmid & Partner i}%ﬁ g Sorvice sulsse d'étalonnage
Engineering AG e Servizio svizzero di taralura
Zeughausstrasse 43, B004 Zurich, Switzariand fﬁ}? £ Eviss Callurmilon Service
Accredited by the Swiss Accraditation Service (SAS) Accreditation Ne.: SCS 108

The Swise Accreditalion Bervice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiiicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

IEC 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 Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile 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 detalls 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 o the body axis, -

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull,

Cedificate Mo: DBISV2-4d020_Auwg11 Page 2 of 8
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Measurement Conditions

DASY system configuration. as far as nol given on page 1.

DASY Version DASYS WE2.6.2

Extrapolation Adwvanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency B35 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Hominal Head TSL parameters 220°C 415 .90 mho'm

Measured Head TSL parameters [220+02) "0 41126% 0.89 mha'/m = 6 %%

Head TSL temperature change during test <0.56*C
SAR result with Head TSL

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

SAR measurad 250 mW input power 232mWig

SAR for nominal Head TSL paramaters

normalized to 1W

9.34 mW fg + 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.82mW/g

SAR tor nominal Head TSL parameters

narmalized to 1W

6.11 mW /g = 16.5 % (ks2)

Body TSL parameters
The following parameters and caloulalions were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 2.0°C £5.2 0.97 mhom
Measured Body TSL parameters (220 =02)°C 53426 % 0.99 mha/m + & %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW inpul pawer 2d42mW/ig

SAR lor nominal Body TSL parameters

normalized 1o 1W

846 mW g = 17.0 % (k=2)

SAR averaged over 10 em” (10 g} of Body TSL

condition

SAR measured

250 mW inpdt power

1.59mW /g

SAR for nominal Body TSL parameters

normalized o 1W

6.26 mW /g =165 % (k=2)

Cenificate Mo: DEISV2-40020_Aug11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformead to feed point 5290-31)a

Return Loss -27.7dB
Antenna Parameters with Body TSL

Impedanca, transformed 1o feed paint 48,7 §1-5.4 i1

Raturm Loss -25.1 dB
General Antenna Parameters and Design

Electrical Delay (one direction) | 1,391 ns

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

Tha dipole s made of standard semirigid coaxial cable, The center conductor of the feading line is directly connacted 1o the

sacond arm of the dipole. The antenna t8 thoralom shor-cireulted for DC-skgnals,

Mo axcessive forco must be applied to the dipole arms, becausa thay might band of the saldared connections near tha

leadpolnt may ba damaged.

Additional EUT Data

Manufacturod by

SPEAG

Manufacturad on

April 22, 2004

Carificate Mo: DE3EV2-4d4020_Augil
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DASYS Validation Report for Head TSL

Dare: 25.08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D35V - SN: 4d020
Communication System: CW: Frequency: 833 MHz
Medium parameters used: [ = 835 MHz; o = 0.89 mho/m; & =41.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEMEC/AMNST CA3. 19-2007)

DASYS2 Configuration:
= Probe: ES3DVY - SN3205; ConvF(6.00, 6.07, 6.07); Calibrated; 29,04,201 |
= Sensor-Surface: dmm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: (4.07.2011
« Phantom: Flat Phantom 4.91; Type: QDOOOP4IAA; Serial: 1001

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.930 Vim: Power Drift = 0,03 dB

Peak SAR (extrapalated) = 3421 Wikg

SAR(I g) = 2.32 mW/g; SAR(10 g} = 1.52 mW/g

Maximum value of SAR (measured) = 2. 708 mWiyg

~13.a0

15080

0dB =2.710mW/g

Cerificate No: DBISV2-44020_ Aug1i Page 5of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 26.08.2011

Test Laboratory; SPEAG, Zunch, Switzerland

DUT: Dipole 835 MHz; Type: DEB35SV2; Serial: DE3SVE - SN: 44020

Communication System: CW; Frequency: 835 MHz

Medium parameters used: F = 835 MHz; ¢ = 0.99 mho/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS {IEEE/AECSANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55406 Vim: Power Dvill = 0,02 dB

Peak SAR (extrapolated) = 3.500 Wikg

SAR(] g) = 2.42 mW/g; SAR(10 g) = L.59 mW/g

Maximum value of SAR {measured) = 2,827 mW/g

dB = 2 830mW/e

Cartibcate No: DBISVE-4d020_Augl Page 7 ol &
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zpughaussirasse 43, 8004 Zurich, Switzerland

Accrediled by tha Swss Accreditation Service [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreement fof the recognition of eallbration eertificsles
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ANNEX F: D1900V2 Dipole Calibration Certificate

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

Acereditation Mo SCS 108

Certifieats No: D18900V2-5d060_Aug11

Cérject

Calibration proceduals)

Calibraton date:

[CALIBRATION CERTIFICATE

B

D1200V2 - SN: 5d060 {

QA CAL-D5.vE

Calibration procedure for dipole validation kits above 700 MHz

August 31, 2011

Cadibration Equipment used (MATE exiticd for calibration)

Raferance 20 dB Attanuatos
Typa-M mismabch combination
Raferance Probe ESADVA

Primary Standards 1D ¥
Pavsr matar EPM-4428 GBIT4R0704
Power sansor HP B4814A Us3r2e27as

BM; 55086 (20b)
Sh: 50472 0 DEIZT
5N 3205

Network Anatyzer HP BTSIE

Caibirited by:

Approved by:

| This calibration cartificate ehall nol be rproduced excapt in 1ull withowt wiitten approwal of the lsboratory.

DAE4 SM: 601
Secondary Standards 0 #

Power sensor HP 84814 MY 41082317
AF generator RAS SMT-06 100005

LISaTEHISES 54206

Mama
D Hiey

Kana Pokovic

Cal Date {Cenificate Mo

06-0ct-10 (Mo, 217-01286)
06-Ccl=10 (Mo, 217-01266)
29-Mar-11 (Mo 217-01367)
29-Mar-11 (Mo, 217-01371)
29-Apr-11 {Mo. E53-3205_apri1)
O4-Ju-11 (N, DAEL-801_Jd11}

Check Date {in housa)

This calbration cenificale documents the tracesbility to natonal siendands, which realize the physical unita of measurements 50,
Th maasuramants and the Unceanties with confidance procabilty are given on the lallewing pages and are part of the cenificate.

Al calibrations have been condustad in the closed labaratory facilty: rimnment lemperaties (22 = 35°C and humidity = T0%,

Schadusad Calibraton

Oct-11
Oct-11
Apr-12
Apr-12 e
Apr1g
Jul-12

Scheduled Check

16-Oet-02 {in house check Oei-09)
04-Aug-99 (in housa chack Oct-08)
1B-Det-01 {in housa chack Oct-10)

Function

Labieralsry Tachnician

Technical Manager

Cerificate Mo: D1900V2-54060_Aug11

In hause chack: Oci-11
In housae chack: Oct-11
In house chack: Oct-11

Signature

DR

I=sued: Awgust 31, 2011
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Calibration Laboratory of A, Schwelzerischer Kalibrierdienst
Schmid & Partner j%’é g Service sulsse d'étalennage

EI'IQil'IEEFiﬁg AG P Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurieh, Switzerland {ﬁ}-" S  swiss Calfbratlon Bervice

L PP P B

Aocradied by the Swiss Accreditation Service (SAS) Accraditation He.: SCS 108

Tha Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreemant for the recognition of calloration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
A nat 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 Wirgless
Communications Devices: Measurement Techniques”, December 2003

b} IEC B2209-1, "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 QET),
“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 Paramefers 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. ’

* [Feed Point Impedance and Retumn Loss: These parameters are measurad with the dipole
positionad 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. Mo uncertainty reqguired.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

Cerificate No: D1900V2-5d060_Augl Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52 8.2
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Ealxnn:a 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 Parmittivity Conduetivity
Mominal Head TSL parameters 22.0°C 40,0 1.40 mho'm
Measured Head TSL parameters [22.0£02)°C WEE% 1,42 mhoim + 6 %
Head TSL temperature change during test <057 —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 1W02mW/ g
SAR for nominal Head TSL parametars narmalized to 1W 40.3 mW fg £ 17.0 % (k=2)
'S_A.FI averaged over 10 cm”® {10 g) of Head TSL condition
SAR measurad 250 m\W input power 530mW /g
SAR for nominal Head TSL paramaters nomalized to 1W 211 mW /g £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conduchvity
Mominal Body TSL parameters 20°C 53.3 1.52 mhadm
Measured Body TSL parameters {22.020.2)°C 53.0+6% 1.57 mba'm = 6 %
Body TSL temperature change during test =05"C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR measured 250 mW input power 10.6 mW /g
SAR for nominal Body TSL paramaters normalized to 1W 1.7 mW g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 555mW i g
SAR for nominal Body TSL parameters normalized fo 1W 2.0 mW [ g = 16.5 % (k=2)

Cerificate Mo: D1900V2-5d060_Auwg11 Page 3of8
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Appendix
Antenna Parameters with Head TSL
Impedance, fransformed to feed point . E2EQ+7.5)0
Return Loss - 22.3dB
Antenna Parameters with Body TSL
impedanca, transformed to feed point 4T3+ 70
Return Loss -21.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 ns I

After long lerm use with 100W radiated power, anly a slight warming of the dipala near the feedpaint can be measured.

The dipala is made of standard semirigid coaxial cable, The center conductar of tha feading line ks direclly connected to the
second am of the dipole. The antenna is theretore short-circuited far DC-signals.

Mo axcessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manutactured on December 10, 2004

Certificate No: D1900V2-50060_Aug11 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 30L08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: DIM0Y2 - SN: Sd06i)

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = | .42 mho/m; &, = 39.5;, p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEAEC/ANST CA3,19-2007)

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205: ConvF(5.01, 5.01, 5.01); Calibrated: 29.04.2011
= Sensor-Surface: Imm (Mechanical Surface Detection)
¢ Elecironics: DAE4 Sno01; Calibrared: 04,07.201 1
*  Phantom: Flat Phantom 5.0 (fron); Type: QDODOPS0AA; Serial: 1001

o [DASYS2 52.6.2(482) SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mensurement grid: dx=5mm. dy=5mm, dz=5mm

Reference Value = 97,636 Vim; Power Drilt = 0.07 dB

Peak SAR {extrapolated) = 18,535 Wikg

SAR(L g)= 10.2 mW/g; SAR(10 g) = 5.3 mW/g

Maximum value of SAR (measured) = 12,600 mW/g

. nn

0dB = [ 2.600mW/ie

Cerlificate MNo: D1900OV2-5d060_Aug11 FPage 5 of &



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RXA1204-0049SAR

Page 168 of 183

Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 31.08.2011

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipode 1900 MHz: Type: D190V 2: Serial: D1900V2 - SN: Sd06i

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.57 mho/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANST CA3.19-2007)

DASYS52 Configuration:
+  Probe: ES3IDVI - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.201 1
= Sensor-Surface: Jmm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 ; Calibrated: 04.07.2011
+  Phantom: Flal Phantom 5.0 (hack): Type: QDOODPS0OAA; Serial: 1002

= DASYS5252.0.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 96.435 Vim; Power Drift = -0.0099 dB

Peak SAR {extrapolated) = 18.663 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.55 mW/g

Maximum value of SAR {measured) = 13.397 mW/g

-1.00
-8.00
(EF ]
1680

-0

0 dB = 13 400mW/g

Certificate Mo: D1900V2-5d060_Auwg11 Page 7 of &
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Ca

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

libration Certificate

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

cient  TA Shanghai (Auden) Certificate No: DAE4-1317_Jan12

CALIBRATION CERTIFICATE

All calibrations have been conducted

Object DAE4 - SD 000 D04 BJ - SN: 1317
Calibration procedure(s) QA CAL-06.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: January 23, 2012

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.

Calibration Equipment used (M&TE critical for calibration)

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

Calibrated by:

Approved by:

Primary Standards . D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 28-Sep-11 (No:11450) Sep-12
Secondary Standards ID # Check Date (in house) Scheduled Check
Calibrator Box V2.1 SE UWS 053 AA 1001 05-Jan-12 (in house check) In house check: Jan-13
L4
Name Function Signature

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

Dominique Steffen Technician ,B &
Fin Bomholt R&D Director 7&"’ 44;" ;é Z
. ¢ & i

Issued: January 23, 2012

Certificate No: DAE4-1317_Jan12
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Calibration Laboratory of e,

: A (=3 Schweizerischar Kallbrierdienst
Schmid & Partner e ¢ Service suisse d‘dtalonnage
Engineen’ng AG T =T Servizio svizzero di taratura
Zeugheusstrassa 43, 8004 Zurich, Switzerland ":,;";}'-'-‘\\“ o s Swizge Callbration Service

w
ok

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

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voitage Measurement: Galibration 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.

Certificate Mo; DAE4-1317_Jan1? Page 2of 5

DC Voltage Measurement Linearity: Verffication 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.

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.

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

Input resistance: Typical value for information: 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 = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nV, full range = -1....... +3mV

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

Calibration Factors X Y z

High Range 404.064 £ 0.1% (k=2) | 404.056 £ 0.1% (k=2)

403.955 + 0.1% (k=2)

Low Range 3.98762 + 0.7% (k=2) 3.98737 + 0.7% (k=2)

3.98343 + 0.7% (k=2)

Connector Angle

J&mnector Angle to be used in DASY system 117,02+ 1 ©

Certificate No: DAE4-1317_Jan12 Page 3of5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 199992.18 -1.75 -0.00
Channel X + Input 20001.35 0.46 0.00
Channel X - Input -19997.31 1.96 -0.01
Channel Y + Input 199993.18 -1.24 -0.00
Channel Y + Input 20001.40 0.60 0.00
Channel Y - Input -20000.04 -0.70 0.00
Channel Z + Input 199991.58 -2.43 -0.00
Channel Z + Input 19999.62 -1.14 -0.01
Channel Z - Input -20001.31 -1.83 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.74 -0.89 -0.04
Channel X + Input 202.18 -0.01 -0.01
Channel X - Input -197.58 0.36 -0.18
Channel Y + Input 2000.34 -1.20 -0.06
Channel Y + Input 199.67 -2.39 -1.18
Channel Y - Input -197.64 0.32 -0.16
Channel Z + Input 2000.69 -0.78 -0.04
Channel Z + Input 200.84 -1.16 -0.57
Channel Z - Input -198.45 -0.47 0.24
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 (uV)
Channel X 200 -23.40 -24.98
-200 - 28.01 26.12
Channel Y 200 -2.57 2.75
- 200 1.67 1.31
Channel Z 200 -11.92 -11.43
-200 9.80 9.45

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

Input Voltage (mV)

Channel X (pV)

Channel Y (uV)

Channel Z (uVv)

Channel X 200 - -2.15 -4.41
Channel Y 200 7.18 - -2.47
Channel Z 200 7.44 5.46 -

Certificate No: DAE4-1317_Jan12

Page 4 of 5
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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

16081 17027
Channel Y 16103 16170
Channel Z 16221 16651
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10M<Q
Average (uV) min. Offset (uV) | max. Offset (uV) S, I:{)::;atlon
Channel X -0.45 -1.32 0.40 0.32
Channel Y -2.63 -3.99 -1.68 0.42
Channel Z -0.67 -3.07 1.36 0.50
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (Typical valugs for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9

Certificate No: DAE4-1317 Jan12
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ANNEX H: The EUT Appearances and Test Configuration
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g
ALCATEL

c: Battery 2

BT Antenna

Main Antenna

d: Back View
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e: Stereo Headset 1

f: Stereo Headset 2
Picture 6: Constituents of EUT
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Picture 7: Left Hand Touch Cheek Position (Battery 1)

Picture 8: Left Hand Tilt 15 Degree Position (Battery 1)
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Picture 9: Right Hand Touch Cheek Position (Battery 1)

Picture 10: Right Hand Touch Cheek Position (Battery 2)
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F ,.

a

Picture 11: Right Hand Tilt 15 Degree Position (Battery 1)

Picture 12: Body, The EUT display towards ground, the distance from EUT to the bottom of the
Phantom is 15mm (Battery 1)
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Picture 13: Body, The EUT display towards ground, the distance from EUT to the bottom of the
Phantom is 15mm (Battery 2)

Picture 14: Body, The EUT display towards phantom, the distance from EUT to the bottom of
the Phantom is 15mm (Battery 1)
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Picture 15: Body with Stereo Headset 1, The EUT display towards ground, the distance from EUT to
the bottom of the Phantom is 15mm (Battery 1)

Picture 16: Body with Stereo Headset 2, The EUT display towards ground, the distance from EUT to
the bottom of the Phantom is 15mm (Battery 1)



