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ANNEX F: D1900V2 Dipole Calibration Certificate
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elyalaste™
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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

TA-Shanghai (Auden)

Chlent

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

Acereditation Mo SCS 108

Certifieats No: D18900V2-5d060_Aug11

[CALIBRATION CERTIFICATE

B

Dbject D1200V2 - SN: 5d060 {

Calibration proceduals)

Calibraton date:

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

LT

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



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RHA1306-0053SAR01R1 Page 203 of 248
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Verzion DASYS V5262
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
-'E[ﬂhmn-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_AH averaged over 10 em® {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. =
Tempearature Permittivity Conductivity

MNominal Body TSL parameters 22.0°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 Caondition
SAR measured 250 mW input power 10.6mW /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 /g

SAR for nominal Body TSL parameters

normalized o 1W

2.0 mW [ g = 16.5 % (k=2)

Cerificate Mo: D1900V2-5d060_Auwg11
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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 &
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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: ES3DV3 - SN3205: ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn60 ; Calibrated: 04.07.2011

Phantom: Flal Phantom 5.0 (hack): Type: QDOOOPS0AA; Serial: 1002

DASYS2 52.6.2(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

1208

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: D2450V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schweizerischer Knlibrierdienst
Service sulsse d'étalannage

l': Servizio svizzero di taratura

S  swiss Calibration Service

Accreditad by thea Swiss Accreditation Sendce (SAS) Accreditation Me.: SCS 108
The Swiss Accreditation Service is one of the signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

client  TA-Shanghai (Auden) Cartificate No: D2450W2-786_Aug11
[CALIBRATION CERTIFICATE

Chiject D2450V2 - SN: 786 |

Calibration procadus(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration date August 29, 2011

This caibration cerficate documeanis the iraceability 16 natianal standards, which realize the physical units of measurameants {S1).
Tria magsunamants and the uncartainties with confidenca probabedity are given on the lofowing pages and ane part of the certificale

All calibrations hav baen conducted in the closed laboratary faciity: envirenment temperature (22 = 3)°C and humidty = 7%

Calibration Equipmant usad (MATE critical for calibration}

F'rrnary St.n.ndan;\s o E;‘! Eilﬂl!‘ [Cartificais No ;l Scheduled Calibralion
Prrwar matar EPA-4424 GEITAR0TOL 06-Cct-10 (Mo, 217-(n 266) Oct-11

Powar sanaor HP BI81A LISATIOETHS D6-Chct-160 Mo, 217-091266) Det-11

Aalerence 20 dB Attenuator SN: S50BE [20b) 29-Mar-11 (Mo, 217-01367} Apr-12

Type-N mismatch combination SN: BT 06327 #9-Mar-11 (Mo, 217-01371) hgpe-12 .
| Relerence Probe ES30V3 SM: 3205 29-Apr-11 (No. ES3.3206_Apri1) Apr12

DAE4 SN: B D-dud- 11 (Mo, DAES-B0_Jul11) Julk-12

Sacondary Standards I # Chack Date (in house) Scheduled Check
Poswar sansor HF B4B1A Y 41082317 18-0c1-02 {in house check Oci-09) In housa check: Oct11
AF ganerator RAS SMT-06 100005 04-ALE-A8 (in house check Oct05) In housa chack: Oct-11
Medwork Analyzer HF BYS3E USITIRNERS 54206 18001 {in house check Oc-10) I hiousa chack: Oot-11

Mame Function Signature
Calibrated by Dimee Hiaw Laboratory Tachnician @M
{3
Approved by: Katga Pokavic Technical Managar M
Issued: August 29, 2011

Thig calivration cerilicata shall not be raproduced excapl in lull withoul wiitlen appraval of the laboratony

Certicate Mo; D2450V2-T86_Augl 1 Page 1ol 8




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RHA1306-0053SAR01R1 Page 210 of 248

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

Schwelzedischer Kalibrierdienst
Sarvice suisse d'étalennage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditad by the Swiss Accreditation Sorvice (SAS) Accroditation No.: SCS 108
The Swiss Accreditation Service is one ol the signatories to the E&
Muliilzteral Agreemant far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MNIA 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) 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 Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplernent 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 unsnia-d
paraliel to the body axis,

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Retumn 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,

* SAH 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
cannector.

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

Cerilicale Mo: D2450V2-786_Augin Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Verslon DASYS V5262
Extrapolation Advanced Extrapalation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5 mm
Frequency 2450 MHz £+ 1 MHz
Head TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 30.2 1.80 mha'm
Measured Head TSL parameters (220 +0.2)°C 384 6% 1,85 mhovm = 6 %
Head TSL temperature change during test «0.5"C —
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Conditicn
SAR measured 250 mW input power 13T7TmwW/g
SAR for nominal Head TSL paramsters nomalized o 1W 53.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR maasured 250 m\W input power 641 mW /g
SAH for nominal Head TSL parameters nommalized to 1W 25.4 mW /g & 16,5 % (k=2)
Body TSL parameters
Thi following parameters and calculations were applied
Temperature Permittivity Conducthvity
MNominal Body TSL parameters 220G 52.7 1.95 mhad'mi
Measured Body TSL parameters (22.0x02)°C B1B+6% 2.02 mhovm + 8 %
Body TSL temperature change during test <0.5°C o weee
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 132mW/ig
SAR for nominal Body TSL paramaters normalized 1o 1W S1.7mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Bedy TSL condition
SAR measured 250 mW Input power 610mW /g
SAR for nominal Body TSL parameters normalized fo 1W 24.2 mW / g = 16.5 % (k=2)

Certificate Mo: D2450V2-788_Augl i Page 3ol B
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformead to fead point

55.0 01+ 2.4 i

Returm Loss -25.5dB
Antenna Parameters with Body TSL

Impadance, ransformed o feed point 50.4{24+35j

Return Loss - 29.0 dB
General Antenna Parameters and Design

Elactrical Delay (one direction) 1.154 nz

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

The dipole s made of standard semingid coaxial cable, The center canductor of the feeding line is directly connected 1o the

second am of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldemd conneclions naar the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufacturad on

May 06, 2005

Ceartificate Mo: D2450V2-7T86_Aug11
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DASYS Validation Report for Head TSL

Date; 29.08.201 |
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHzx

Medium parameters used: f = 2450 MHz: o = 1.85 mho/m; & = 38.4; p = 1N kgjnr‘
Phantom section: Flat Section

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

DASY3S2 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.45, 4.45, 4.45); Calibrated: 29.04.2011

*  Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04,007,201 1

Phantom: Flat Phantom 5.0 (front); Type; QDOOOPS0AA: Serial: 1001

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
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.5 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.303 Wikg

SAR(1 g) = 13.7 mW/g; SAR(10 g) = 6.41 mW/g

Maximum value of SAR {measured) = 17.561 mW/g

1440
-18.20

24.08

0 dB = 17.560mW/g

Cerificate Mo: D2450V2-786_Aug11 Page5o0d 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29,008,201 1

Test Laboratory: SPEAG, Zurich, Swilzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 786

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.02 mho/m; & = 51.8; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI CA3.19-2007)

DASYS2 Configuration:
=  Probe: ES3DV3 - SN3205: ConvF(4.26, 4.26, 4.26); Calibrated: 20.04.201 |

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn60 1 Calibrated: 04.07,201 1

Phantom: Flat Phantom 5.0 (back): Type: QIOOPS0AA; Serial: 1002

DASYS2 52.6.2(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=5mm

Reference Value = 96.118 ¥V/im; Power Drift = 0.0072 dB

Feak SAR (exirapolated) = 27,129 Wikg

SARI(I g) = 13.2 mW/g; SAR(10 g) = 6.1 mW/g

Maximum value of SAR (measured) = 17.387 mW/g

1.5

2408

(1dB = 17.3090mW/g

Certificate No: D2450V2-7E6_Augi Page 7 of 8
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Impedance Measurement Plot for Body TSL
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ANNEX H: D2600V2 Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Pariner
Enginesring AG

Zeughausstrasss 43, 8004 Zurlch, Switzerland

Agcradited by the: Bwiss Accreditalion Servica {SAS)
The Swiss Accreditation Service [s one ol the signatorles to the EA
Multitatera!l Agreement for the recognition of calibration certificalas

Client

TMC Beijing

Schwelzerlacher Kalibrierdlanst
Service sulsse d'étalonnage
Sarvizle svizzero di taratura
Swisa Calibration Service

Accraditation No.: SCS 108

Gartificats to: D2600V2-1012_May12

|CALIBRATION CERTIFICATE

Oibsct

Calibration procedurads)

| Calibration datea

D2600V2 - BN: 1012

QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz

May 02, 2012

This calibeation cerificats documants the fraceabtly to national standards, which realizs the physcal units of meeauremants (31,

| This callbration cerificate shall not be repraduced sxcapt in Full without writlen apprevel ol 1he Bboratory.

The measuramants and the uncartainties with confidence probabilily are given on the foliewing pages and are part of tha cerificata
Al calibrationsa hava baen conductad in the closad aboratory facility: environmaent lemperafune (22 + 31°C and humidity < T0%.
Calibration Equipmeant usad (MATE crtical far calibration)
Prirnigery Standarnds oA Gal Date (Certificats Ma.) _Behedubed Calibration
Piosar metar EPM-44248, GEITLRITS DE-0c-11 (Me 217-01451) Oot-12
Powear sensor HP B4814 USSTI937RS 05-Oct-11 (Mo 217-01451) Q=12
Reference 20 dB Attanuator EN: BD5A [20k) 27 -Mar-12 (Mo, 217-01530) Apr-13
Typa-N mismaich caombination BN 5047 2 ) 08327 ZT-Mar-12 (Mo, 21 7-01533) Apr-13
Refarence Praobs ES20VE EM: 3205 F-Diec-11 (Mo, ES3-3205_Dec11) Dec12
CAE4 Sh: B0 Da-Jul-11 [No. DAE4-631_dul11) Jul=12
Secondary Standards DA Check Date (in houss) Schedulad Ghick
Perweer sangar HF B4BTA My 41092917 18-0t-02 in howse check Oct-11) In house check: Oct-13
FAF genaratar RES SMT-06 100005 Od-Aug-99 {in house chack Ocl-11) In housa check: Oot-13
Matwork Anatyzar HP BFE3E LIS37305a5 54206 18-0et-07 {in house check Ocl-11) In house check: Oct-12
|
MNamsa Funclian Signature |
Calibrated by Isman El-Nagun Labaratory Techniclan i } ]
Approved by: Katja Pokovic Technial Manager m

Issuad: May 2, 2012

Ceartificate No: D2E00V2-1012_May12
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Calibration Laboratory of

g  Schweizerischer Kalibrigrdisnst
Schmid & Partner Servies sulsas d'élalonnage
Engineering AG c Servizio svizeero di laratlurs
xEughau.s.aTras.sn 43, 8004 Zurich, Switzeriand 5 Swiss Calibration Service
Accredited by tha Swiss Accreditation Sandce (SA5) Accreditstion No.: SCS 108

The Swiss Accreditation Servica is one of the signatories to the EA
Muitilataral Agresmant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM xy,2
MNSA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE 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 Technigueas”, Decamber 2003

b) IEC 62203-1, "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 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 Dacumentation:
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.

s  Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point axactly below the center marking of the flat phantorn section, with the arms oriented
parallel to the body axis,

s Feed Point Impedance and Retfurn 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 ensuras low
reflected power. No uncertainty required.

s FElecincal Delay: One-way delay betwean the SMA connactor and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measurad 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.

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

Carilicate Mo: DREI0VE-1012_May12 Page 2 ot B
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Measurement Conditions

DASY systern conflguration, as tar as not given on page 1.

DASY Version DASYS Va2.8.1
Extrapolation Advanced Extrapolation
Phantu:'n..."_- Modular Flat Phantom
Distance Dlpule-ﬂerlm: -TSL 10 -mm with Spacer
Zoom Scan Resolution de, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parametars and calculations wers applied.
Temperature Permitlivity Conductivity
Nominal Head TSL parameters 220G 38.0 1.96 mho'm
Measured Head TSL parameters (22.0+0.2) "C 391 +8 % 1.98 mho/m = § %
Head TSL temperature change during test < L5°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.3mW /g

SAR for nominal Head TSL parametars

normalized o 1W

57.0 mW fg = 17.0 % (k=2)

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

condition

SAR measurad

250 mW Input power

6.30mW /g

SAR for nominal Head TSL parametars nomalized o 1W 25.5 mW /g = 16.5 % (k=2)

Body TSL parameters
The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 22.0°C 52.5 2.16 mha'm

Measurad Body TSL parameters (22002 "C 521 +8"% 216 mhoim = 6 %

Body TSL temperature change during test =060 =2 —t
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Bady TSL Candition

SAR measured 250 mWW Input power 1I36mW /g

SAR for nominal Body TEL parametars

nomyalized o 1W

54.3 MW / g  17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measured

250 mW Input power

.09 mW /g

SAR for nominal Body TSL parameters

nommalized o 1W

24.3 mW / g £ 16.5 % (k=2)

Certificate No: D2e00V2-1012_May12

Paga3ol 8




TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RHA1306-0053SAR01R1 Page 220 of 248

Appendix
Antenna Parameters with Head TSL

Impedance, transformed to tead point 480101 -51 12
Return Loss -25.0d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4500 -3.70
Retum Loss -23.6dB

General Antenna Parameters and Design

|_Elec!r'v|:al Delay (one direction) | 1.153 ns

Afler long term use with 100W radiated power, anly & slight warming of the dipole near the feedpoint can be measurad.

The dipole iz made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to tha
secand arm of the dipale. The antenna is therefore shor-circuited tor DC-signals. On soma of the dipoles, small end caps
are added to the dipole arms in order fo improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipote langth s still
according to the Siandard.

Ma excessive force must be applied 1o the dipolé arms, bacauss they might band or the soldered connecticns near the
feedpoint may be damagsad.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Cetober 30, 2007

Carificate Na: D2600V2-1012_May12 Page 4 ol 8
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DASYS Validation Report for Head TSL
Daare: 02.05.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1012
Communication System: CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; o = 1.98 mho/m; & = 39.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE[EC/ANSL CH3.19-2007)
DASYS2 Configuration:

= Probe: ES3DV3 - 5N3205; ConvE(4.39, 4,39, 4.39); Calibrated: 30.12.2011;

= Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electromics: DAE4 Sn6)1; Calibrated: 04.07.201 1

« Phantom: Flat Phantom 3.0 (fronty; Type: QDOOOPS0AA; Serial: 1001

= [DASYS2 328 1{B38); SEMCAD X 14.6.5(6469)

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

Reference Value = 101.7 V/my; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 30,026 mW/g

SAR(] g) = 14.3 mW/g; SAR(10 g) = 6.39 mW/g

Maximum value of SAR (measured) = 18.7 mW/g

-5.20

-10.40
-15.60
-20.80

-26.00

0dB = 18.7 mW/g = 2544 dB mW/g

Canificate No: D2e00V2-1012_May12 Page 5of B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: (2.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V 2; Serial: D2600V2 - SN: 1012

Communication System: CW: Frequency: 2600 MHz _
Medium parameters used: f= 2600 MHz; o=2.16 mho/m; g = 52.1: p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEEAECIANS] CH3.19-2007)
DASYS52 Configuration;

= Probe: ES3DV3 - SN3205; ConvFi4. 16, 4.16, 4.16); Calibrawed: 3012201 1;

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics:; DAE4 Sn6l1: Calibrated: 0072011

=  Phantom: Flat Phantom 5.0 {back); Type: QDOOOPS0AA: Serial: 1002

« DASYS2 52.8.1{838); SEMCAD X 14.6.3(6409)

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

Reference Value = 95.978 Vim: Power Drift = (.01 dB

Peak SAR (extrapolated) = 28. 165 mW/g

SAR(] g} = 13.6 mW/g; SAR(10 g) = 6.09 mW/g

Maximum value of SAR (measured) = [8.]1 mW/g

-5.20

-10.40
-15.60
-20.80

-26.00

0dB =181 mW/g=2515dB mW/g

Cerdificate No: D2600V2-1012 May12 Paga 7 of B
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Impedance Measurement Plot for Body TSL
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ANNEX I: D5GHzV2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'éialonnage
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 signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Client Auden Certificate No: D5GHzV2-1040_Juni12

(CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1040

QA CAL-22.v1
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration procedure(s)

Calibration date:

June 19, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI1).
The 1ents and the unc 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)

Approved by:

Katja Pokovic

Primary Standards D # Cal Date (Certilicate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12

Power sensar HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12

Reference 20 dB Attenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Type-N mismatch combination SN: 5047.2 / 06327 27-Mar-12 (No. 217-01533) Apr-13

Reference Probe EX3DV4 SN: 3503 30-Dec-11 (No. EX3-3503_Deci1) Dec-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) Jul-12

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

Power sensor HP 8481A MY41082317 18-Oct-02 (in house check Oct-11) In house check: Oct-13

AF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Dimece lliev Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory,

@Lw
=5

Issued: June 20, 2012

Certificate No: D5GHzV2-1040_Jun12
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TA Technology (Shanghai) Co., Ltd.
Test Report

i 5 g,
Calibration Labnratory of iﬁ\\i\:&%’; Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s, /:F\"“\\‘\\: Swiss Calibration Service
Faf Lo
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 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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) 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:
c) 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.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

e 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.

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

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%.

Certificate No: D5GHzV2-1040_Jun12 Page 2 of 13
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Measurement Conditions

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

DASY Version DASY5 V52.8.1

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz

Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0+0.2)°C 35.0+6% 4.52 mho/m = 6 %

Head TSL temperature change during test <0.5°C i =2k
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 8.20mW /g

SAR for nominal Head TSL parameters normalized to 1TW 81.5 mW /g £ 19.9 % (k=2)

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

SAR measured 100 mW input power 236mW /g

SAR for nominal Head TSL parameters normalized to 1W 23.4 mW /g £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 22.0°C 35.6 4.96 mho/m

Measured Head TSL parameters (22.0 +0.2) °C 346+6% 4.80 mho/m =6 %

Head TSL temperature change during test <05°C ----
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.82mW /g

SAR for nominal Head TSL parameters normalized to 1W 87.5mW /g = 19.9 % (k=2)

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

SAR measured 100 mW input power 252mW/g

SAR for nominal Head TSL parameters normalized to 1W 25.0 mW / g £ 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun12 Page 30f 13
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0£0.2)°C 341+£6% 5.11 mho/m £ 6 %
Head TSL temperature change during test <05°C e o
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.23mW /g

SAR for nominal Head TSL parameters

normalized to 1W

81.6 mW /g +19.9 % (k=2)

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

condition

SAR measured

100 mW input power

235mW /g

SAR for nominal Head TSL parameters

normalized to 1W

23.3mW /g =19.5 % (k=2)

Certificate No: D5GHzV2-1040_Jun12
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.0 5.30 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 47.0+6% 5.37 mho/m + 6 %
Body TSL temperature change during test <05°C - —-ee
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.37mW /g

SAR for nominal Body TSL parameters

normalized to 1W

73.1mW /g =19.9 % (k=2)

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

condition

SAR measured

100 mW input power

207 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

20.5 mW / g + 19.5 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (220+0.2)°C 4656 % 5.76 mho/m = 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 787mW /g

SAR for nominal Body TSL parameters

normalized to 1W

781 mW /g =19.9 % (k=2)

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

condition

SAR measured

100 mW input power

219mW /g

SAR for nominal Body TSL parameters

normalized to 1W

21.7 mW [ g = 19.5 % (k=2)

Certificate No: D5GHzV2-1040_Juni2
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0£02)°C 46.0+6 % 6.16 mho/m = 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.44mW /g

SAR for nominal Body TSL parameters

normalized to 1TW

73.8 mW /g +19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.06 MW / g

SAR for nominal Body TSL parameters

normalized to 1W

20.4 mW / g +19.5 % (k=2)

Certificate No: D5SGHzV2-1040_Juni2
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Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to feed point 4920Q-71jQ
Return Loss -22.8dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed to feed point 5150Q-44jQ
Heturn Loss -26.8dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 5530-27iQ
Return Loss -24.9dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed to feed point 49.6 2-55jQ
Return Loss -25.2dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformed to feed point 5250-32)Q
Return Loss -28.1dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 5660 -1.3jQ
Return Loss -24.0dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.202 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. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

December 30, 2005

Centificate No: D5GHzV2-1040_Juni2
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DASYS5 Validation Report for Head TSL
Date: 19.06.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f= 5200 MHz; o = 4.52 mho/m; & = 35; p = 1000 kg/m® , Medium parameters
used: f = 5500 MHz; ¢ = 4.8 mho/m; & = 34.6; p = 1000 kgf'm3 , Medium parameters used: f = 5800 MHz; ¢
=5.11 mho/m: & = 34.1: p = 1000 kg/m”

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.41,5.41, 5.41); Calibrated: 30.12.2011, ConvF(4.91, 4.91,
4.91); Calibrated: 30.12.2011, ConvF(4.81, 4.81, 4.81); Calibrated: 30.12.2011;

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 04.07.2011

s Phantom: Flat Phantom 5.0 (front); Type: QDO0O0OPS0AA; Serial: 1001
e DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.507 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.371 mW/g

SAR(1 g) = 8.2 mW/g; SAR(10 g) = 2.36 mW/g

Maximum value of SAR (measured) = 19.0 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.096 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 35.013 mW/g

SAR(1 g) = 8.82 mW/g; SAR(10 g) = 2.52 mW/g

Maximum value of SAR (measured) = 21.2 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.419 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 34.147 mW/g

SAR(1 g) = 8.23 mW/g; SAR(10 g) = 2.35 mW/g

Maximum value of SAR (measured) = 20.0 mW/g

Certificate No: D5GHzV2-1040_Jun12 Page 8 of 13
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0 dB =20.0 mW/g = 26.02 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 18.06.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1040

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Freq‘uency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.37 mho/m: & = 47; p = 1000 kg/m” , Medium parameters
used: = 5500 MHz; o = 5.76 mho/m; &, = 46.5; p = 1000 kg/m* , Medium parameters used: f = 5800 MHz;
6 = 6.16 mho/m; & = 46: p = 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.201 1, ConvF(4.43, 4.43,
4.43); Calibrated: 30.12.2011, ConvF(4.38, 4.38, 4.38); Calibrated: 30.12.2011;

s Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 04.07.2011

e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
« DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.667 V/m: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 29.022 mW/g

SAR(1 g) = 7.37 mW/g; SAR(10 g) = 2.07 mW/g

Maximum value of SAR (measured) = 17.2 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.708 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.769 mW/g

SAR(1 g) = 7.87 mW/g; SAR(10 g) = 2.19 mW/g

Maximum value of SAR (measured) = 19.0 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.529 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 34.868 mW/g

SAR( g) = 7.44 mW/g; SAR(10 g) = 2.06 mW/g

Maximum value of SAR (measured) = 18.1 mW/g
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Certificate No: D5GHzV2-1040_Juni2 Page 12 of 13



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No. RHA1306-0053SAR01R1

Page 237 of 248

Impedance Measurement Plot for Body TSL
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ANNEX J: DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirassa 43, 8004 Zwiich, Switeeriand

5 Schweizerischer Kalibrierdienst

ﬂ Sarvice suisse d'dtalonnags
Sarvizio svizzero di taratura

s Swiss Calibration Service

Aceredited by the Swiss Accrediiation Service (SA5) Accraditation Me.: SCS 108
The Swiss Accreditalion Service is one aof the signatories to the EA
Mubtilateral Agreement for the recognitien of callbration cenificates

ciemt  TA Shanghai (Auden) Cortificate No: DAE4-1317_Jan13
|CALIBRATION CERTIFIG&TE
|

Oibject DAE4 - SD 000 D04 BJ - SN: 1317

| Calibration procedurs(s) A CAL-06.v25 -
Calibration procedure for the dala acquisition electronics (DAE)

Calibration date: January 25, 2013

This calibration cartificate documents the tracesnllity 1o natonal standasds, which realize the physical units of measurements (54)
Tha magsufamants and (he uncaranies with confidence probability are given an the following pages and are parl of the carificake.

All calibralions hase been conducted in the dasaed boratory tadlity: ervionment temparatere (22 + 3)°C and humadity < 70%.

Calibration Equgment used (MATE aifical for calibration)

Primary Standards D # Cal Date (Cartificate No.) Schedubed Calibration

Heithbey Mullimeber Type 2001 SN: 10278 02012 (Mo 12728) o113

Secondarny Standards | D Check Date (in house} Schedwied Check

Alilo AE Calibratean Uil | SE UNWS 053 AA 1001 OF-Jan-13 [n house chack) In house check: Jan-14

Calibratar Box V2.1 SE UMS D06 A4, 1002 O7-Jan-12 (in house chack) In house check: Jan-14
Marns Funchaon Signature

Calibrabed by R.Mayoraz, Tachnigian

R heesgrenys
Approved by: Fin Bamhalt Deguty Technical Manager " 'J mw

lesued: Aanuary 25, 2013

This calitration cenificate shafl not be reproduced axcept in full without weitien approvad of tha laboratony
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Calibration Laboratory of A s, Bchwe Brisvdisn
Schmid & Partner %SHJE;{#JIEE i a:m."::.;:?;-ﬂmm B
Engineering AG e c Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand ’:fﬁ\ o 8  swiss Calibration Service
Accredited by the Swiss Accreditalion Service (SAS) Accreditation Me.: SCS 108

The Fwiss Accreditation Service is one of the signatories to the E&
Multilsteral Agreement for the recognition of calibration cenificates

Glossary
DAE data acquisition electronics o
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system,

Methods Applied and Interpretation of Parameters
= DC Volfage 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.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not requirad.

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

= DC Volfage Measurament Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
maasurement,

« Common mode sensitivity: Influence of a positive or negative common mode voliage on
the differential measuremant.

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

o  AD Converter Values with inpuls shorted: Values on the internal AD converter
corresponding to zero input voltage

o [nput Offsel Measurement: Outpul voltage and statistical results over a large number of
Fero voltage measurements.

¢ [nput Offsef Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

= [nput resistance; Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

= Low Battery Alarm Vollage: 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.

Carificate Mo: DAE4-1317_Jan13 Page 2 of &
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DC Voltage Measurement
AID - Corwertar Resolution nominal
High Range: L5B = BAph full range = -100,. +300 mYy
Low Range; 1L5B = Binv . full range = -1....... +3m

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

Calibration Factors X i z
High Range 404.011 + 0,02% (k=2) | 404.006 + 0.02% (k=2) | 403.801 + 0.02% (k=2)
Low Range 3.88819 + 1,55% (k=2) | 3.99805 + 1.55% (k=2) | 3.98192 + 1.56% (k=2)
Connector Angle -
[?unmr.tur Angle to be used In DASY sysiem 1172+4%
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (V) Error (%)
Channel X + Input 199589416 .78 -0.00
ChannelX  +Input 20000.75 0.37 000
Channel X - Input -19097.08 2.39 -0.01
Channel ¥ + Input 189995 20 0.02 | 0.00
Channel Y + Input 1999908 -1.15 001
Channel ¥ = Input 20002 66 <1688 0.01
Channel Z + Input 199904 67 043 -0.00
Channel Z + Input 199097 .92 2.3 0,01
Channel Z - Input -20000.66 .26 -0.00
Low Range Reading {uV) Difference (uv) Error {%)
| channel X + Input 2001.23 .58 .03
Channel X + Input 201.53 0.55 028
Channel X = Input -188.20 062 .31
Channel ¥ + Input 2000.33 029 0.1
Channel ¥ + Input 200.43 -0.68 4034
Channel ¥ = Inpurt -1949 .64 -0.68 0.35
Channel £ + Input 2000.78 022 .01
Channel Z + Input 20032 .69 .34
Channel Z - Input 19927 0.35 0.18
2. Common mode sensitivity
DASY measurement parameters: Aulo 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 -23.69 -25.76
- 200 2859 26,45
Channel ¥ 200 =1.44 -1.70
- 200 .08 016
Channel Z 200 -10.78 -11.18
- 200 982 am
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z {uV)
Channel X 200 - 1.52 472
Channal Y 200 554 4.3
Channel Z 200 10.79 5.34
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

High Range {L5B) Low Range (LSB)
Chanmnel X 168104 15588
Channel ¥ ' 16111 15883
_ Channel Z 168217 160ES

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

Input 10840
Std. Deviation
Average (V) min. Offset UV} | max. Offset (uV) (V)
Channel X 1.28 0.53 245 0.33
Channel ¥ 1.29 2.89 “0.51 0.58
Channel 2 -0.39 -1.47 1.06 037
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <254
7. Input Resistance [Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for informatian)
Typical values Alarm Level (WDC)
Supply [+ Voc) +7.9
Supply (- Vec) -T.B
9. Power Consumption {Typical values for informaticn)
Typlcal values Switched off (mA) | Stand by (mA) Transmitting {m#A)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vo) =0.01 -8 9
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