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Telecommunication Metrology Center of MITT A4 PR .3 L%“ 5
Client Huawei Certificate No: DE3SV2-4d095_Febll
CALIBRATION CERTIFICATE
Object DBISV2 - SN: 44095
Calibration Procedure(s) IMC-X2-01-027

Calibrution procedure for dipole validation Kits
Calibration date: Febeuary 23, 2011
Coodition of the calibrased lsem I Tolerance
This calibration Certificate documents the traceahility to natsonal standards, which realize the physical units of
measurements{$1). The measurements and the uncertainties with confidence probability are given on the

following pages and are part of the certificate.

All calibrations have been conducted in the closed Taborutory facility: enwironment temperatise22 £3)C and
humidity<70%.

Calibwration Equipment wed (M&ETE critical for calibeation)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.)  Scheduled Calibeation
Power Meter  NRVD 101253 18-Jun-10 (TMC, NoJZ10-24%) Jun-11
Power sensar  NRV-ZS 100333 18- 0= 10 {TMC, No, 1Z10-248) Jun-11
Reference Probe  ESIDVE | SN3149  25.8ep-10 (SPEAG NoES3-3149 Sepl0)  Sep-11
DAEA SN 771 21-Now-10 (TMC. NoJZ10-653) Nov-11
RF gencrator  E4438C MYAS092879  17-Jun-10 (TMC, NoJZ10-302) Jun-11
Network Analyzer  87$3E | US38433212 02-Aug-10 (TMC, No.JZ10-056) Aug-11

Name Function Sigrature
Calibeated by; Lin Hao SAR Test Exgineer ﬁ.ﬁ%
Reviewed by: Qi Dianyuan SAR Project Leader -
Appeoved by Lu Bingsvag ety Director of the Rboratory % e

Issued: Fe v 23,2011
This calibeation certifacate shall not be reproduced except in full without written approval of the lsborstory.

Centificate No: D835V2-4d095_Febl] Page 109
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Telecommunication Metrology Center of MIT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx, y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1328-2003, “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

by [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 300MIz 10 3GHz)", February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o 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 Documentution:
d) DASY System Handbook

Mﬂhods Applicd 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 centificate are valid at the frequency indicated.

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

o Feed Point Impedance and Retum 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 Retum Loss ensures low reflected
power. No uncertainty required,

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

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

o 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.

Centificate No: D833V2-44095_Febi| Page 209
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Telecommunication Metrology Center of MIIT

Measurement Conditions
DASY ayslem configuration. 8s far as nct given on page 1.
DASY Version DASY3 VS2157
Extrapolatioe Advanced Extragolation
Phantom 2mim Oval Phussom FLI4
Distance Dipole Center - 1SL 15 mm wieh Spacer
Zonom Scan Resobution dx, dy. dz = 5mm
Froquency B35 MHz £ 1 MHz
Head TSL
The following paramesers and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho'm
Measured Hoad TSL parameters (220£02)°C 41626% 0.83mhovm £ 6 %
Head T5L temperature during test (225202)C - -
SAR result with Head TSL
SAR averaged over 1 i’ {1 g) of Head TSL Condition
P;Aﬁwn:-sum 250 MW input power 239mWig
SAR normalized normalized 1o 1W MWV Ig
SAR for nominal Head TSL paramesars ' normalized to 1W 9.42 mW ig £17.0 % (k=2}
SAR averaged over 10 ¢17' (10 o) of Head TSL Condtion
SAR measured 250 mW input power 154mNig
SAR normalizec namalized ta 1W 6.1BmMNIg
SAR far nomnal Mead TSL paramaters ' nomalzed ta 1W 6.13 MW /g £ 16,5 % (k=2)

' Camedicn to naminal TSL parameterns acooeding 1o d), chapter “SAR Sensitivities”

Centificate No: DE3SV2-4095 Febll

Page 5 of 9
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Telecommunication Metrology Center of MIIT

Body TSL parameters
Temperature Pearmittivity Conductivity
Noménal Body TSL parameters 220°C 552 0.87 mhao/m
Measured Body TSL paramaters (220£02)°C 538+ 8% 1.00mha/m + & %
Body TSL temperature during test il (224+02)°C e -
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Candtion
SAR measured 250 mW input power 2ATmWI g
SAR normaized nomalized to IW 988mW/g
SAR for nominal Body TSL parameters * nomalzed to W 9.56 mW /g £ 17.0 % (k=2)
SAR averaged over 10 ¢’ {10 g) of Body TSL Conditicn
SAR measurad 250 MW Input powar 16tmW/g
SAR normafized nomalzed to TW 1 EadmWig
SAR for nomingl Body TSL parametars * notmalzed o TW 6.28 mW g £ 16.5 % (k=2)

* Correcton fo nominal TSL parameters according to d), chapter *SAR Sensitvies”

Certificate No: DE3SV22d095_Febl 1 Page 4019
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Telecommunication Metrology Center of MUT

Appendix
Antenna Parameters with Head TSL

TME(

Impedance, transformed 1o feed point 4AT20+700
Return Loss -22 248
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 4650+ 340
Return Loss - 25 5B
General Antenna Parameters and Design
| Electrcal Oalay (one diecton)  3ieans

Aftar long term use with 100W rackated powaer, anly a sSght warming of the dipale maar the feedpoint can be measured.

Tha dipoie 5 made of standard semingid coaxial cable Tha cantar conducior af tha feeding line is directly connected

1o the second am of the dpoke. The antenna is therafore shon-circuded for DC-signals,

No excessive force must be appied to the dipole arms. because they might bend ar the saldered connections near

the feedpeint may be damaged.

Centificate No: DE35V2-44095 Febl| Page 5 of %
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Telecommunication Metrology Center of MIT

DASYS Validation Report for Head TSL

Date/Time: 2011-2-23 9:15:24
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz: Type: D835V2; Serial: SN: 4d095

Communication System: CN Frequency: 835 WHz Duty Cyele: 1@

Nedium: Head B35MHz

Medium parameters used: £= 835 MHz o = 0.93 mho/m: g, = 41.9: p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:

®  Probe: ES3DVE - SN3149; ConvF(B. 56, 6.56, 6.56); Calibrated: 25.09.10
®  Electronics: DAEA Sn771; Calibration: 21,1110

®  [hantoa: 2mm Oval Phamom ELM; Type: QDONVADUIBB

®  Meawsroment SW. DASYS, VS 157, Postprocessing SW: SEMCAD, V140 Buill 57

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Weasurement grid: dx=5mm, dv=5m, dz=5m
Reterence Value = 56,3 V/m; Power Drift = (. 104 dB
Peak SAR (extrapolated) = 3,475 Wkg

SAR(1 &) = 2.39 oW/g: SAR(I0 g) = 1.54 w¥/g
Maximum value of SAR (measured) = 2,56 oW/g

-4.16

-65.24

-8.32

-10.4

0 d = 2, 5bmN/g

Centificate No; DE3SV2-44095_Febl| Page 6 of 9
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Tekecommunication Metrology Center of MIT

Impedance Measurement Plot for Head TSL
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Telecommunication Metrology Center of MIIT

DASYS5 Validation Report for Body TSL

Date/Time: 2001-2-23 10:36:18
Test Laboratory: TC, Befjing, China

DUT: Dipole B35 MHz; Type: DB36VZ; Serial: SN: 4d095

Communication System: UN Frequency: 835 MHz Duty Cyecle: 1:l
Nediun: Hody BA5MHz

Medium parameters used: = 835 MHz; ¢ = | mho/m; & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:
®  Prohe: ES3IVE - SK3L49; ConvF (6. 22, 6,22, 6,22); Calibrated: 25.09,10
®  Elecwonics: DAEA Sn771; Calibration; 21,1110
®  Fhantoa: 2mm Oval Framom ELI; Type: QDOVAMIBR
®  Mexswement SW: DASYS, VS 2157; Postpeocessing SW: SEMCAD, V14.0 Build 57

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Moasurement grid; dx=5am, dy=6mm, dz-5mm

Reference Yalue = 4L 7 Vo Pover Drify = -0.065 dB
Peak SAR (extrapolated) = 3475 Wikg

SAR{l g) = 2.47 nW/g; SAR(10 g) = 1.61 oW/g
Maximum value of SAR (measured) = 2.68 nW/g

dB
0.000

-2.08

4,16

-6.24

-B.32

-10.4

0 dB = 2, 680N/g

Certificate No: DE3SVZ-44095_Febl | Page s ol s
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Telecommunication Metrology Center of MIIT

Impedance Measurement Plot for Body TSL
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Calibration report “D1900-SN5d091”

TwA aeasEtEes TMEC & o

Telecommunication Metrology Center of MIIT 4, L:N\.: 2 CNA&S Lné442 4
Client Huawei Certificate No: D1900V2-5d091_ Feb1l
CALIBRATION CERTIFICATE
Object DIYOV2 - SN: Sd09 1
Calibration Procedure(s) TMC-XZ-01-027

Callbration procedure foe dipole validation Kits

Calileatin date, February 24, 2011

Condition of the calibrated item In Tolerance
This calibration Centificate documents the traceability to national standards, which realize the physical units of
messarements(S1). The measurements and the wncertainties with confidence peobwbility are given on

following pages and are part of the certificate.

All calibrations have been conducted in the closed laborasory facility: environment semperuture(22+3)C and
humidity <704,

Callbration Equipment used (M&ETE critical for calibration)

Primary Standards 1D # Cal Date{Calibeated by, Certificate No.) Scheduled Calibeation
Pawer Meter  NRVD 101253 18-Jun-10 (TMC, No JZ10-248) Jun-11
Power sensor  NRV.Z5 100333 18-Jun- 10 (TMC, No. JZ10-248) Jun.11
Reference Probe  ES3DV3 | SN 3149 25-Sep- 10 (SPEAG No ES3-3149_Sep10) Sep-11
DAEA SN 71 Z1-Nov-10 {TMC, No.JZ10-653) Nov-11
RF genertor  E4438C MY45092879 1 7-Jun=-10 (TMC, NoJZ10-302) Jun-11
Network Analyzer  8TS3E | US38435212  02-Aug-10 (TMC, NoJZ104056) Aug-11

Name Function Si
Calibrated by: Lin Hao SAR Test Engineer -,7%
Reviewed by: Qi Dissiyuan SAR Project Lesder .
Appeoved by Lu Bingsong Depusy Director of the labomtory L2345 %

Issued; Fehrlunry 23, 2011
This calibeation certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: DIS0OVI-54091_Febl | Page 1 of 9
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Telecommumication Metrology Center of MITT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, “Procedure 10 measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity 1o the ear (frequency range of 300MHz to 3GHz)™. February 20035

¢} Federal Communications Commission Office of Engincering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 10 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) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end of’
the cestificate. All figures stated in the certificate are valid at the frequency indicated,

o 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.

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

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

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

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

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

Centificate No: D1900V2-50091_Febl | Page 2 0l
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Telecommunication Metrology Center of MIIT

Measurement Conditions
DASY system configuration, as far a5 nof glven on page 1.
DASY Version DASYS V52157
Extrapolation Advanced Extrpolatic
Phantom 2mem Oval Phantom ELI
Distance Dipole Conter - TSL 10mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MKz + 1 MHz
Head TSL parameters
The foboing peramaters and calculations ware spoked.
Temperature Permittivity Conductivity
--”m| Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (220102)°C 38816% 1.38mho/m £ & %
Head TSL temperature during test [221202)°C - -—
SAR result with Head TSL
SAR avaraged over 1 cm’ (1) of Head TSL Conaition
SAR measured 250 mW inpul pawer 090 mWig
SAR normalzed normakized 1o 1W 9smWig
SAR for nominal Head TSL parameters ' normaized to 1W 391 mWig £17.0 % (k=2)
SAR averaged over 10 ¢m’ {10 g) of Head TSL Condition
SAR measured 250 mW Input power 510mWig
SAR normasized nermatzed to 1W 204mWig
SAR for nomingl Head TSL parameters ' normalized 1o 1W 20.2 mW g £ 16.5 % (k=2)

' Correcton to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Cenificare No: D1500V2-50091 _Febl |

Page 1 of 9
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Telecommunication Metrology Center of MITT

Body TSL parameters
The following parameters and caiculations were applad.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1,52 mholm
Measured Body TSL parameters (220+02)°C 51.726% 1.58mbhaim £ 6%
Body TSL temperature during test (219:02)°C —_ -
SAR result with Body TSL
SAR aveeaged aver 1 o1’ (1 g) of Body TSL Candtion
SAR measured 250 mW input power 102mWig
SAR normalized narmalized to 1W 4D3mWig
SAR for nominal Body TSL parameters * normalzedto W | 30.2 mW g £17.0 % (ke2)
SAR averaged over 10 ¢wr’ (10 g) of Body TSL Concition
SAR measured HBHMI;GW 524 mW g
SAR nermalized narmalzed ta 1W 210mWig
SAR for nominal Body TSL paramesars © narmalized to 1W 20.5 MW Jg £ 16.5 % (k=2)

* Correcton %o nominal TSL Wwﬂng to d), chapter “SAR Sensitivities”
Centificate No: D1900V2-53091 Febl| Page 4 of 9
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Telecommunication Metrology Center of MIIT

T M

Appendix
Antenna Parameters with Head TSL
Impedance. {ransformed to feed paint 4520-2310
Return Loss . 32.5dB
Antenna Parameters with Body TSL
Impedance, transformed o feed port 50860-61 0
Return Loss - 24 208
General Antenna Parameters and Design
| Electrical Delay (coe direction) | 4086 ns

Afer long term use with 100V radisted power, anly a slight warming of the cipcle near the feedpart can be measured.

The dipole is made of standard semirigid coaoal cable. The certer conductor of the feeding Ine is directly connected

10 the second arm of the dpoke. The antanna is therafore shert-creuited for DC-signals.

No axcessne force must be appked Lo the dipole arms, bacause they might bend or the salderad connechions rear

the teedpoint may ba demagad.

Centificate No: DI900OV2-54091_Febl ! Page sof 9
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Telecommumication Metrology Center of MIT

DASYS Validation Report for Head TSL

Dave/Time: 2011-2-23 16:07:52
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: SN: 5d091

Commmmication System: CF Fregoency: 190D Mz Duty Cycle; 1:1

Medium: Head 1900M1z

Medium parameters used: £ = 1900 MHz; a = 1.39 mho/m; & = 38.8; p = 1000 kg/m’
Phantan section: Flat Section

DASYS Configuration:
® Probo: ESIDVE - SN3149: ConvF (5,03, 5,03, 508 Calibrated: 2509.10
® Electromics: DAES Sa771; Calibmation: 21.11.10
® Thanton: 2mm Oval Phancom ELIY; Type: QDOVAOOIBB
®  Measurement SW: DASYS, V5.2.157; Posiprocessing SW: SEMCAD, VI4.0 Buil 57

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurenent grid: dx=dmm, dy=5Hom, dz=5mm
Reference Value = 58.4 V/n; Power Drift = 0,048 di8
Peak SAR (extrapolated} = 17.75 W/kyg

SAR(1 g) = 9.9 oW/g; SAR{I0 g) = 5.1 n¥/g

Maxioum value of SAR (measured) = [1.0 mW/g

-2.24

-11.2

D a = 11 DalN/g

Certificate No: DI9OV2-58091_Feb11 Page s of 9
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Telecommunication Metrology Center of MITT

Impedance Measurement Plot for Head TSL
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Telecommunication Metrology Center of MIT

DASY5 Validation Report for Body TSL

Date/Time: 2011-2-23 16:58:35
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz, Type: D1900VZ; Serial: SN: 5d091

Communicat ion Systom: CW Frequency: 1900 MHz Duty Cyele: |:1

Nedium: Body 190Nz

Medium parameters used: 1= 1900 MHz; o = 1,58 mho/m; ¢, = 51.7; p = 1000 kg/m’
Phiantom section: Flat Section

DASYS Configurations:
® Probe: ES3IY3E - SNIIM9; ConvF(4.68, 4.69, 4,68); Calibrated: 25.09.10
® Electronics: DAE4 Sn771: Calibration: 21.11.10
®  Flamtos: 2mm Oval Phantom ELM; Type: QDOVAOI BB
®  Mewwroment SW: DASYS, VS 157; Postpeocussing SW: SEMCAD, V14,0 Build 57

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

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

Reference Yalue = 55.3 V/m; Power Dritt = -0.076 dB
Peak SAR (extrapolated) = 17.15 W/kg

SAR(l g = 10.2 nW/g; SAR(10 g) = 5.24 o¥/g
Maximum value of SAR (measured) = 12.0 nN/g

-2.14

-4.28

-5.42

-8.56

0.7 |
0 dB = 12.0n¥/g

Certificate No: DISO0V2-5d091_Febl | Page s of 9
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Telecommunication Metrology Center of MIIT
Impedance Measurement Plot for Body TSL
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Calibration report “DAE4-SN1236”

Calibration Laboratory of G Schwelzerischer Kafibrierdienst
Schimid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero o taratern

Zoughausstrasse 43, 8004 Zurich, Switzerand S Swiss Callbration Seevice

Accredited by e Swiss AComdiation Sorice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories 1o the EA
Multitateral Agreement for the recogmtion of cafibration certificates

This caltindon oidficat docaments the traceabiity tn notoral standards, which realkze the physical units of 1S
Thi Measurumanss and he WCHTINiBs win conliuncs potalilly fe gan o0 T bowing pages and am gan of the cetibcale

Ll havve boan cond in the closed laboratory taclty. ervdronment tompesature (22 = 3|°C and humidiy « 70%.

Calbaason Equegesant uand (METE crtice bor calbrton)

Primary Standands |o¢ Cab Dato {Contiticasa No.) Schaddkd Calisaticn
Kathiay Mulimater Tyga 2001 | SN: 0610278 26-Sep-10 {Nox 1€076) Sep19

Stardards |ow Check Dato §n howsd) Schwdibed Chick
Cablanr Box V1.1 SE UMS COS AB 1004 07-Ju-10 (n Fiouse crwck| i houss check: Jun-11

This cateaton ceibcale shal 2ot be sepmduced except in Al wittout wimen approval of e latoratory.

Cartificato No: DAE4-1236_Oct10 Paga 10l5



Calibration Laboratory of Sehweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'¢talonnage
Engineering AG Servizio svizzero of taratura

Zaughaussirasse 43, 8004 Zurkch, Switeer e Swiss Calibration Sarvice

Acorediod by the Swiss Accrodiation Sorvice (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calbration certificates

Glossary

DAE data acquisition elactronice

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

coordinate system.

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
compariscn with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

* Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a ool insered. Uncertainty is not required.

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

* DC Voltage Measurement Linearity: Venfication of the Linearity at +10% and -10% of
the nomenal calibration voltage. Influance of offset voltage is included in this

measurament.

» Common mode sensitivity: Influence of a positive or negative commaon mode voltage on
the differential measurement,

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

e AD Converter Values with inputs shorted: Values on the interal AD converter
corresponding 1o zero input voitage

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

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

e Input resistance: Typical value for information: DAE input resistance at the connectar,
during internal autc-zeroing and during measurement.

» Low Battery Alarm Voitage: 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
AD - Convaner Resoiution nominal

High Range: 1ILSB = 61uV, tull tange = -100.. +300 mV
Low Range: 1LSB = 610V, fullrange = -1,.....43mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measunng tima: 3 se
Calibration Factors X ; § z
High Range 404,585 + 0,1% (k=2) | 404.913 £ 0.1% (k=2) | 405914 1 0,1% (k=2)
Low Range 3.90821 + 0.7% (ke2) | 3967598 £ 0.7% (k=2) | 4.00517 = 0.7% (k=2)
Connector Angle
| Connector Angle 1o be used in DASY systen | 1380°:1"

Cemficate No: DAE4-1236 Cell0
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Appendix

1. DC Voltage Linearity

High Range Reading (uV) Ditference (V) Error (%)
Channel X + Input 199967 .8 -5.07 -0.00
Chamnel X + Input 1593945 0.25 -D.00
Channel X -nput -19306.46 1.54 -0.01
Channel Y + Inpunt 162957 3 -3.16 -0.00
Channel Y + Input 168696.97 2.563 -0.01
Channel ¥ -Input -20000.83 -1.19 0.0
Channel Z + nput 200011.7 1.18 0.00
Channei Z + Input 1869830 -3.10 AL
Channel Z - Input -20000.89 -1.19 0.0
Low Range Reading (uV) Ditference (uV) Error (%)
Channet X + Input 2000.1 0.05 0.00
Channel X + Input 200.81 0.71 0.38
Channel X « Input 199,87 0.07 0.04
Channel Y + Input 20005 057 003
Channel Y + Input 189.67 029 0.15
Channel Y - Input -201.04 -1.03 0.52
Channel Z + Input 20011 119 0.06
Channel Z + Input 189,04 -0.86 043
Channel Z - Input -200.50 0.59 0.30
2. Common mode sensitivity
DASY measuremant parametars: Auto Zaro Time: 3 sac: Maasuring ¥me: 3 sec
Common mode High Ranga Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (V)
Channe! X 200 1627 1487
- 200 -14.51 -16.98
Channel ¥ 200 <1541 1597
<200 1498 1484
Channel Z 200 -14.10 -14.71
<200 12.74 12,63
3. Channel separation
DASY measwremant parameders: Auto Zero Tima: 3 sec: Measurng tima: 3 sac
Input Voltage (m¥) | Channel X (uV) | Channel Y [pV) Channel Z (aV)
Channel X 200 2m 124
Channel ¥ 200 012 2ra
Channel Z 200 172 Q.74

Cenificate No: DAEQ-1236_0c110
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4. AD-Converter Values with inputs shorted

DASY measuremant parameaters: Auto Zero Time: 3 sac; Measuring tme: 3 sac
High Range (LS8) Low Range (LSB)
Channol X 15748 17238
Channel ¥ 18003 17284
Channel Z 16296 16350

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

Input 10MC
Average (uV) | min. Offset (uV) | max. Offset (uv) | 'O m“"‘
Channel X -0.08 247 232 0.78
Channel Y 081 336 2.2 om
Channel Z -0.94 213 0.38 0.54
6. Input Offset Current
Noeninal Input circuitry offset current on all channeds. <251A
7. Input Resistance (Typical values for nicematon)
Zeroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel Y 200 20
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vee) +79
Supply (- Voc) TG
9. Power Consumption {Typical values for information}
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Voc) =0.01 8 9
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Calibration report “Probe EX3DV4-SN3736”

: of MUT
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'ﬂ%l@&iﬂm mﬂs-mmoms
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mmmmummmmmmm hym-lumuot
wmmwmmmmmmmmm&wmmw
are part of the certificase,

All calibrations have been canducted in the closed laboratory facility: environment temperaturei 22+ 37C “and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards SN. Cal Date(Calibrated by, Centiticate No.) Scheduled Calibeation
Pawer Meter NRVD 102083 11-Sep-10 (TMC, No.J210.-443) Sep1t
Fowar sansor NRV-Z5 100542 14:5ep-10 {TMC, No, JZ10-443) Sap-i1
Referance Prove EX3OVA | SN 3831 13-Dec-08 (TWC. NoEX3-3831_Deco) Dec-10
GAES SN 771 21-Nov-08 (TMC, No.DAEA.771_New0d) Now-10
RF generor £4428C MY45062879  19-Jun-10 (TMC, No.JZ10-302) Jun-11
Network Anahyzee 8753€ US38433212  04-Aug-10 (TMC, No.JZ10-056) Aug-11

Calibruted by:
* | Reviewed by:

- | Approved by:

mamummmmnwbewmmmwwmmwormm
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Ard: Mo 32 Heayuanbed Road, FHaidon Disimict, Befing, 100191, China
Tl +BS-11HE23{3 285- 2082 Fax: +86-10-623047593

E-mail: InSoiiameite. cons Ettpe s ameciie. com
Clossary:
TSL tizswe simulating liguid
HOBM=x vz sensitvity in free space
ConF sensifivity in TSL / NORMx vz
DCP dipde compression point
Polarzation & i rotation around probe axis
Polarization &  rotaton around an axis that is in the plane nommal to probe axis{at

measuremeant center), ie., 9 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

2) IEEE 5td 1528-2003, “I[EEE Fecommendad Practice for Determining the Peak Spatizl-Averagad
Specific Absorpion Fate (SAFR) in the Human Head from Wireless Communications Devices:
Measuremeant Techoiques™, Decamber 2003

W) IEC G220%-1, “Procedure to measure the Specific Absorpton Fate (SAR) For hand-held devices
used in close proximity to the ear (frequency range of 3000 Hz to 3GHE)", Febmary 2005

Methods Applied and Interpretation of Parameters:

« MOBRM=.y.z: Assessed for E-field polarizstion § =0 (f=0008Hz in TEM-cell; == 1800MHz:
waveguide). MOBMx v,z are only intermediate wvalues, 1.8, the uncertainties of MOBM=, y.z does
nof effect the E7 -field uncertzinty mside TSL (see below ConvE).

« DMOBEM{fix y.z=HMOFMx v z* frequency responce (see Frequency Fesponse Chart). This
Imearization i implemented in DASY4 sofforare versions later than 4.2 The uncertainfy of the
frequancy response is included in the stated uncertainty of ConvF.

« DCPxyz DCP are mumerical lineanization parametsrs assessed based on the dat of power
sweep (Do nncerminty required). DCP does not depend on frequency nor media.

« CoovF and Boundary Effect Paramsters: Assessed in flat phantom wsing E-field {or Temperature
Transfer Standard for £=-800MHz) and mnside wavegmide nsing analytical field distributions
hazed on power measarements for £ =800MHz The same setups are wsed for assessment of the
paramsters applied for boundary compensation (alpha depth) of which typical nncerainty
valued are given. These parameters are used m DASY Y software to improve probe acouracy
clozs to the boundary. The sensitivity in TE3L commesponds to WORMx yv.z* CoovFE whereby the
uncertamty corresponds to that ziven for CoavE. A frequency dependent ConvF iz used in
DASY version 4.4 and higher which allows extending the validity Som+ S0MHz to £ 1000MHz.

« Sphencal isomopy (3D deviation fTom isemopy): in a field of low gradients realized uwsing a flat
phantom exposed by 3 patch antenna.

« Sensor Offset The sensor offset corresponds to the offset of virnea] messurerment center from
the probe tip (oo probe axis). Mo tolsrance required.
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Add: Mo 32 Henymanhei Road, Hxidan Dismct, Bafing, 100191, China
Telk: +85-10-62303 25820652 Fax: —58-]10-62304763
E-maill: Indodiameite cony Eittp: aram amecdie. comy

DASY — Parameters of Probe: EX3DV4 SN:3736

Sensitivity in Free Space™ Diode Compression”
NomX  047+10.1%  u V/(V/m) DCPX  02mV
NomY  044+101%  w V/(Vm)’ DCPY  93mV
NormZ  0524+101%  u V/(Vim)* DCPZ  QmV

Senstiivity i Tissue Simulating Liguud (Conversion Factors)
Please see Page 8

Boundary Effect
TSL O00MHz  Typical SAFE. gradient: 3% per mm
Sensor Center to Phantom Surface Distance 20mm 3.0mm
SARbe[%a] Without Correction Algorithm 8.3 4.0
SARbe[%a] With Comection Algorithm 03 0.1
TSL 1750MH=z  Typical SAFR. gradient: 10% per mm
Sensor Center to Phantom Surface Distance 20mm  3.0mm
SAFRbe[%a] Without Correction Algonithm 7.3 33
SARbe[%a] With Correction Algonthm 02 0.1
Sensor Offzet
Probe Tip to Sensor Center 1.0 mm

The reported uncertamnty of measurement 15 stated as the standard incertainty of

Measurement multiplied by the coverage factor k=2,which for a normal distmbution

Cotresponds to a coverage probability of approxmately 95%.

* The uncertainties of Morm™, Y7 do not affect the E-field uncertzinty mside TSL (see Page 8).

B Numerical linearization paTamEtel; Unoenainy not required.
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Add: Mo 52 Henymnbe Road, Haidon Dismict, Beijing, 100191, China
Tel: +B5-10-613(3 258- 2082 Fax +86-10-82304 753
E-muail: Infoviiameite com Eittpe e ame e com

Frequency Response of E-Field

(normalized)

i 0
E 1.1
- —

= Pl o — - 1 ls
E L g i . = —
]
= 0.5
[
B 0.
2
2 0.7
3
& 0. &

noE

0.5

8] 500 1000 1503 2000 2500 3000
£ [MHz]
—a— TEM C=ll —a— Favapuide

Uncertainty of Frequency Response of E-field: £5.0% (k=1)
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Tel: +B5-10-62303 158-1080
E-muail: Infodiameiie com

Fax +86-10-62304 753
Fittpe M aram ame e cons

Receiving Pattern (¢ ), 6 =0°

|—||—l\.—||.—"—||—.! —c—':ll

o |
- B4 L=
£ wua LRt
e g B :—|‘—':‘—l-||"—"-ﬂ-\||—q5—."—'u ——y— y— g = —— (LS
i_ a3 HEEE 8
- d L
“.E

Uncertainty of Axial Isotropy Assessment: £0.5% (I=1)
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Add: No.52 Haxymnhet Road, Haidan Dismict, Begimg, 100191, Cluna
Tek +86-10-62303288-2082 Fax: ~86-10-62304793
E-mal: InSoidameite. coms Eittp:/www amcite.com

Dynamic Range f(SARyeaq)
(Waveguide: WGS, f= 1750 MHz)

1LE*S |

TEM ol

Input Signal [uv)
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DB |

Error [dB]
& & o
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A0+
0.001

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

Certificate No: EX3-3736_Nov10 Page6of®



Add: Mo 52 Frerymanhet Eoad, Haidian District, Baging, 100191, China
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Conversion Factor Assessment
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E-mail: Infoi@iemcic.com - Fererw amasin.com

Freq | Fregusmnoy E o E o EencHivity X camncor Fenciivity ¥ cencor Sanciivity Z cancor Unpsrtainty
mHz] | Range |target | [2im] | used [ uced | conve | apna | Deptn | conwF | Alpha | Depin | comwF | alpha | Deptn k=2
=55 | =5%

Probe Conversion Factors: Head Tissue Liquid

B0 [=s50i/=100 | 495 [ oz | 43 |oss | B33 025 1.74 B35 082 108 237 0.54 105 = 11%
300 [=50/=100 | 495 [ o7 | 228 | o= | Ba7 0.35 147 B4 0.84 1 234 .38 1.35 = 11%
1750 |=s0/=100 | 2008 | 1.37 | 337 | 138 | Tos 042 FER 7. 0.28 145 822 0. 157 = 11%
1300 |=50/:100 | 40 14 | 4ns | 135 | 784 EEE] 413 T 0.1 378 E:E] 0.1 155 = 11%
2000 |=50/+100 | 40 14 | 40z | 145 | &5z=8 042 125 ET3 0.11 ERE 702 .43 242 = 11%
24:0 |=sorzio0| 332 | 48 [ 332 | 427 | =07 043 132 B.22 .45 232 EEH .48 251 = 11%
2600 |=s0/=z100| 3 | 188 [ 327 | zos | sma 043 123 813 0.4 EXH 844 0.0% 4.43 = 11%
Probe Conversion Factors: Body Tissue Liguid

B0 |=50/=100 | 552 [ 037 | 528 |o=s | E7m 027 174 B33 0.33 152 247 0.34 144 = 11%
300 [=s0/=00| == [ 1os | saz | qmz| sa2s 02 1.1 B.dd 0.38 1.38 EET) 0.47 124 = 11%
1720 |=s0r=100 | 534 | 148 | 537 | 1= 818 ooz 374 B.42 0.08 BED 223 0.12 32 = 11%
100 |=s0r=100| 533 [ 182 [ sze [ 1s2 | 7as 0.8 372 785 0.8 323 =03 0147 304 = 11%
2000 |=s0r=100| 533 | 182 [ 538 | 1s8 | &7z [FET] 137 £.31 .85 087 718 028 1.51 = 11%
2450 |=s0rz100| 527 | 18 [ s9m | 4ss | 723 0.4 505 7.51 0.8 £53 728 .45 z.85 = 11%
2600 |=s0rx100| 525 | 298 [ s9% | 228 | Tas [FET] 223 7. 0.28 258 782 025 277 = 11%
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Deviation from Isotropy
Errvor (¢, 0),f=900 MHz

= ¢
(polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)
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