Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0x0.2)°C 39.4+6% 1.38 mho/m £ 6 %

Head TSL temperature change during test <0.5°C s
SAR result with Head TSL

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

SAR measured 250 mW input power 9.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 38.0 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 4.98 Wikg

SAR for nominal Head TSL parameters normalized to 1W 20.0 Wikg = 16.5 % (k=2)
Body TSL parameters

The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measurec Body TSL parameters (22.0 £0.2)°C 51.8+6°% 1.53 mho/m £ 6 %

Body TSL temperature change during test =05°C
SAR result with Body TSL

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

SAR measured 250 mW input power 9.57 Wikg

SAR for nominal Body TSL parameters normalized to TW 37.9 W/kg + 17.0 % (k=2)

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

SAR measured 250 mW input power 5.06 W'kg

SAR for nominal Body TSL parameters normalized to 1W 20.1 W/kg = 16.5 % (k=2)
Certificate No: D1800V2-2d171_Oct12 Page 3 of 8
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4970-16jQ

Return Loss -35.8dB

Antenna Parameters with Body TSL

Impedance, transformed to f2ed point 46.10Q-2.2Q

Return Lass -26.7 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1211 ns _]

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

The dipole is made of standard semirigid coaxial cable The center conductor of the ‘eeding line is direcily connected to the
secord arm of the dipole. The anteqna is theretore shert-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.

Mo excessive force must be applied to the dipole arms, because they might bend or -he soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 04, 2008
Certificate No: D1800V2-2d171_Oct12 Page 4 of 8
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DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN: 2d171

Communication System: CW: Frequency: 1800 MHz

Med:um parameters used: = I800 MHz: 6 = 1.38 mho/m: &, = 39.4; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205: ConvF(5.07, 5.07. 5.07); Calibrated: 30.12.2011:

Sensor-Surface: 3mm (Mechanical Surfice Detection)
Electronics: DAE4 Sn601: Calibrated: 27.06.2012
Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001

DASY52 52.8.3(988); SEMCAD X 14.6.7(6848)

Date: 12.10.2012

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 = 95.591 V/m: Power Drift = (.05 dB
Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) =9.44 W/kg; SAR(10 g) = 4.98 W/ke
Maximum value of SAR (measured) = 11.6 Wikg

-1.20

“14.40

18.00

0dB =11.6 W/kg = 10.64 dBW/kg

Certificate No: D1800V2-2d171_Oct12 Page5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 12.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d171

Communication System: CW: Frequency: 1800 MHz

Med:um parameters used: f = 1800 MHz; 6 = 1.53 mho/m: &, = 51.8; p = 1000 ke/m’
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.74. 4.74, 4.74); Calibrated: 30.12.2011:
e Sensor-Surface: 3mm (Mechanical Surfuce Detection)
» Electronics: DAE4 Sn601: Calibrated: 27.06.2012
¢ Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

o DASYS252.8.3(988); SEMCAD X 14.6.7(6848)

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 = 95.591 V/ni; Power Drift = (.05 dB

Peak SAR (extrapolated) = 17.0 W/kg

SARI(1 g) = 9.57 W/kg: SAR(10 g) = 5.06 W/kg

Maximum value of SAR (measured) = 12.0 W/kg

dB
— 0

-10.80
14.40

-18.00

0 dB = 12.0 W/kg = 10.79 dBW/kg

Certificate No: D1800V2-2d171_0Oct12 Page 7 ci 8
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Service is one of the signatories ta the EA
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Accredtation No.: SCS 108

ciient  SMQ (Auden)

Certificate No: D1900V2-5d162_Sep12

(CALIBRATION CERTIFICATE

| Object

Calib-ation procedure(s)

Calibration date:

This calibration cerificate documents the

D1900V2 - SN: 5d182

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

September 21, 2012

The nents and the unci

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

lity to national

ds, which realize the physizal units of measurements (SI)

ies with confidence probability are given on the following pages and are part of the certificate

Calibration Equipment used iM&TE critical for calibration)

Primary Standards D Cal Date (Cetificate No.. Scheduled Calibration
Power meter EPI-4424 GB3IT480704 05-0ct-11 (N2. 217-01451) QOct-12
Power sensor HF B481A | US37292783 05-Oct-11 (N2, 217-01451) Oct-12
Referznce 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
Referance Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205 Dec11) Dec-12
DAE4 | SN: 601 27-Jun-12 (N2. DAE4-601_Jun12) Jun-13
‘Secondary Standards D * Cneck Date (in house) Scheduled Check
Powe- sensor HF 8481A MY41092317 18-Oct-02 (in house chack Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (ir house check Oct-11) In house check: Oct-13
MNetwork Analyzer HP B753E | US373090585 S4206 18-0¢t-01 (in house check Oet-11) In house check: Oct-12
Name Function . Signature
Calibrated by Israe El-Naoug Laboratory Technician (
/ |
A € (—-&wu.q
Appreved by Katja Pokovic Technical Manager .

This calibration certificate shall not be rearoduced except in full sithout writlen approval of the labosatory

Issued: Sedtember 21 2012

Certificate No: D1900V2-5d162_Sep12
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swizerland

S Schweizerischer Kalibrierdienst

c Service su sse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (fraquency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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.

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

* SAR normalized: SAR as measured, normalized to an input power cf 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 measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centificate No: D1900V2-5d162_Sep12 Page 2cf8
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Measurement Conditions

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

DASY Version DASYsS v52.8.2

Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy dz =5mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2) °C 406+6% 1.37 mho/m + 6 %

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

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

SAR mezsured 250 MW input power 9.69mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.4 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 MW input power

513mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 525+6% 1.54 mho/m + 6 %
Body TSL temperature change during test «<05°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.3mW /g

SAR for nrominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.45mW /g

SAR for rominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d162_Sep*2

Report No.: WT158002966
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed paint B32ar+ 40

Return Logs - 261 dB

Antenna Parameters with Body TSL

Impedance, translormed to faed poan J 48,24 + 3.0 )4

Return Lass | - 259 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1197 == ]

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

The dipole is mgde of standard semingid coaxial cable. The center conducior of the ‘eeding line is directly connectsd 1o the
secord amm of the dipole. The antewa is theelore shor=circuited for DC-signals. On some of the dipoles, small e caps
are added to the dipole arms in order to improve maiching when loaded according to the position as explained in the
‘Measurement Conditions® paragraph. The SAR date are not affected by this changs, The overall dipole length is still
according 1o the Slandard.

Mo gxcessive Torge must e applied to the dipole arms. because they might bend or te soldersd connections nedar the
feedpain may be damaged,

Additional EUT Data

Manufacturad by SPEAG |
Manufactured on Decermber 20, 2011 |
Cerlificate No: D1900V2-54162_Sep 2 Page 4 af B
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DASYS Validation Report for Head TSL

Dhate; 21092002
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: IRV 2; Serial: DIS0VE - SN: 3d162

Cominunicatiom System: CW; Freguency: 1900 MHz

Medium parameters vsed: £= 1900 MHz: 6 = 137 mbo/m: g = 40L6; p = 1000 ka/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANS] CA3, [9-2007)

DASYS2 Conbiguration:
+  Probe: ES3DV3 - SNI205; ConvF(5.01, 501, 5001y Calibrated: 30122011,
= Sensor-Surface: 3mm (Mechanical Surfece Detection)
¢ Electromcs: DAEA So6ll; Calibrated: 27.06.2012
«  Phantom: Flat Phantom 5.0 (Front); Type: QERROPS0AA: Serial: 1001

«  DASYS2 528296491 SEMCAD X 14.A0.6(6824)

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

Reference Value = 95423 Vi Power Drft = 0,04 dB

Peak SAR (eatrapolated) = 17 236 mWig

SARL g) =969 mW/ g SARIID g) = 513 mW/yp

Maximum vaue of SAR (measured) = 11,9 Wikg

8,00
-12.00

1600

-20.00 3!
OdB=11.9W/kg=21.5] dB W/kg

erificate No: D1900V2-5d162_Sep12 Page B cl &
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Impedance Measurement Plot for Head TSL

21 Sep 2912 L1:3B:Z9

HI] 511 1 uFs LR 5158 5 +OB3E o 3IZ5.848 gH 1 338,800 830 HHz
"
Ol
Lo 'Jj"’-'_n- i
i "=
|: i
LY
=
8?
Hld
CHZ Sl OB 2 4B/ REF -28 o8 1=-26.119 48 L 900, BEA 508 NHz
~— g
“'——-______ L i - +
Cor =, "
4 u. S " + .___.,-'—"’ !
. A I
'y W

ﬂ'\'] \‘l.' I':'
167 1 | 7

Hld . + t |I:|I

STAFT 1 TO2.083 A28 FH STOF 2 150,800 99d MH:

Cerificate No: DH900V2-54162_Sep! 2 Page G of B

Report No.: WT158002966 Page 23 of 45



DASYS Validation Report for Body TSL
Ihate: 21002012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 M Type: D100V 2: Serial: DI900V2 - 5N: 5d162
Communication System: CW: Frequency: 1900 MHz
Medwm parameters used: £= 1900 MHz; 0 = 1.54 mhofm; & = 52.5; p= 1000 kefm'
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANST CA3.19-2007)
DASYS2 Configuration:

*  Probe: ESIDV3E - SN3205; ConvF(4.62, 4.62, 4.62); Calibeated: M0.12,201 1;

= Sensor-Surface: 3mm Mechanical Surfuce Detection)

« Electronics: DAES Sne(]; Calibrated: 27.06,2012

¢  Phanwam: Flat Phantom 5.0 (back )y, Type: QDOOOPS0AA: Serial: 1002

o DASYI2 5282909 SEMCAD X 14.60.6(6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement grid: dx=5mm, dv=53mm, de=5mm

Reference Value = 95423 Vim: Power Drifl = C.02 dB

Peak 3AR (extrapolatedy = 17979 mW/g

SARID g) = 103 mW/g; SARIID g) = 5,45 mWig

Maximum vaue of SAR (measured) = 12,9 Wikg

-12.00

-1E.00

-20.00

(HdB = 129 W/kg = 2221 dB W/kg

Cenificate No: D1800V2-54162_Sep-2 Page T ol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

. Sehweisariather Kalibrierdienst
Schmid & Partner Serviee sulsse d stalonnage
Enginearing AG Servizio avizror di taraturs
Zoughaussirasse 43, 004 Zurich, Swilzeriand Swriss Calibration Service
Accrediled by ifa Smiss Accedbation Senace (SAS) Accreditation No.! SCS 108

The Bwiss Accreditation Service is one of the signatories fo the EA
Muliilstersl Agresment flor the recognition of calibration cenificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCGC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Paramelers with TSL: The dipole is mounted with the spacer lo 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 Retum Loss ensures low
reflected power. Mo uncertainty required.

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

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

¢ 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 uncenainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Report No.: WT158002966 Page 27 of 45



Measurement Conditions

DASY system configuration, as far &8 nol given on page 1.
DASY Version DASYSE VE2a3
Extrapolation Advanced Exirapolation
Phantom Wodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution . dy. dz = 5 men
Frequency 2450 MMz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 20C 2 1.80 mhao/m
Moasured Head TSL parameters. (220+02)"C 384 6% 1 85 mboim B %
Head TSL temperature change during test <08°C r—
SAR result with Head TSL
SAR sveraged over 1 em’ (1 g) of Head TSL Cardtion
SAR moasured 250 MW ingul powar 13.3 Wikg

SAR lor nominal Hoad TSL parsmiaters

normalized to 1W

523 Wikg 2 17.0 % (ks2)

| SAR averaged over 10 em’ (10 g) of Mead TSL condition

SAR maasused

250 mW input powor

.18 Wikg

SAH for nomenal Head TSL paramabers nomalized to 1W 24.5 Wi o 16.5 % (k=3)
Body TSL paramelers
T licliowing paremeton and calculations weore appled.
Temparature Permittivity Conductivity |
1
| Nominal Body TSL parameters 20 827 1.95 mihaim
Measured Body TSL parameters (220+02)°C 51026% 202 mho'm & 8 %
Body TSL emperature change during 1est <0.5*C — i
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powert 130 Whg
SAR for nerrinagl Body TSL paramolens narmalined 1o TW 50.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Bedy TSL condlion
SAR meaiured 250 mW input power 6.03 Wikg

LBAHIu rexminal Body TSL parameters

normalized o 1W

238 Wikg = 16.5 % (k2)
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Appendix
Antenna Parameters with Head TSL

Impedance. transiormed 1o feed point 5300 +251
RAsturn Loss - 28.4 4B

Antenna Parameters with Body TSL

Impadance, wanslomed 10 feed point 50160 4412
Ratumn Loss <270 08

General Antenna Parameters and Design

| Esectrical Deiay (one drection) | 1,165 ns |

Aftor long term use with 100W racdiated power, anly & slight warrming of the dpols near the feedpont can be moasured

Tha dipole & made of standard semirigid coaxial cable, The canter conductor of the leading line & drectly connecled o he
second am of the dipols. The anterna is therotare shor-cinoulbed for DC-signnls. On some of the dipoles, small end caps
am adoed 1o the dipole arma in order 10 IMprove Malching when badad according 10 the politon &t explained in the
“Moasuramenl Condiions” paragraph. The SAR data ane nol aMecied by this changs. The oweiall dipole engih s atill

according to the Standard
No sxosssive fomee mus! be appléed 1o the dpols amma, baciiss they might bend of the soldensd connectons naar tha
foadpaint rmay b damaged
Additional EUT Data
Manifaciured by SPEAG
Manutactuned on Decembaer 11, 2008
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DASYS Validation Report for Head TSL

Date; 181002012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Ty pe: D2450V2; Serial: D2450V2 - SN: 518

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; a = 1.85 mho/m; & = 38.4; p = 1000 kg/m"
Phantom section: Fla Section

Measurement Standard: DASYS (IEEEAEC/ANSI CH3.19-2007)

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi{4.45, 4.45, 4.45): Calibrated: 30.12.2011-
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics; DAE4 Snb01; Calibrated: 27.06,2012
+  Phantom: Flat Phantom 5.0 {front); Type: QDODOPS0AA; Serial: 1001

« DASYS2 52.8.3(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan ( 7x7x7WCube 0:
Measurement grid; day=5mm, dy=5mm, dz=5mm

Reference Value =99 551 Vim: Power Dt =0.07 dB

Peak SAR {extrapolated) = 27.4 Wikg

SAR(I gh = 13,3 Wikg: SAR(10 g) = 6.19 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

=8

Td.40

a0

LR ]

dB = 170 Wikg = 12,30 dBW kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dare: 18.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW,; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; 0 = 2.02 mbo/m; & = 51; p = 1000 M:.l'm"
Phantom section: Flal Section

Measurement Stundard: DASYS (IEEENECTANSI C63. 102007

DASY 52 Configuration;
» Probe: ES3DV3 - SN3205; ConvFi{4.26, 4.26, 4.26); Calibrated: 30.12,2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6(]; Calibrated: 27.06,2012
+ Phantom: Flat Phantom 5.0 (back); Type: QDMMOPS0AA; Serial: 1002

« DASYS2S2EH9ER) SEMCAD X 14.6,7(16848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7 ) Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.079 Vim: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(] g) = 13 Wikg: SAR(ID g) = 6.03 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

el

liam

J——

5.0

Jam

0 dB = 17.0 W/kg = 12.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Infoia emeite.com Http://www.emcite.com

Cllent sMaQ __ Certificate No: Z14-97008

'l In Collsboration with ppo e

Object DAE4 - SN: 876

Calibration Procedure(s) TMC-OS-E-01-198

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: March 03, 2014

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(2213)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

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

Documenti'ng

Process Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-049) July-14
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer & 1y

Reviewed by: Qi Dianyuan SAR Project Leader

Approved by: Lu Bingsong Deputy Director of the laboratory ,&Q‘L, ¢’2

Issuedi March 04, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certificate No: Z14-97008 Page 1 of 3
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TV

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Http:/fwww.emcite.com
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z14-97008 Page 2 of 3
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- NI 4 in Colisboration with
I $ p O 8 g
M VAR \ CALERATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hitp:/fwww.emcite.com

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = B1nV, full range = s [P +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y rd
High Range 405.534 + 0.15% (k=2) | 405.191 + 0.15% (k=2) | 405.401 £0.15% (k=2)
Low Range 3.99093 + 0.7% (k=2) | 3.97295+0.7% (k=2) | 3.99865+ 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 181°+1°
Certificate No: Z14-97008 Page 3 of 3
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Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has

adopted three-year extended calibration interval. Each measured dipole is expected

to evaluate with the following criteria at least on annual interval in Appendix D.

a) There is no physical damage on the dipole;

b) System check with specific dipole is within 10% of calibrated value;

c) The most recent return-loss result, measured at least annually, deviates by no
more than 20% from the previous measurement.

d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 5Q from the previous measurement.
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Trecl $11 Smith 200 mU/ Ref1 U Cal 1
+ M1 835.000000 MHz 53.084 Q

-j5.285 0

69.896 pH

M1
Ch1 Start 635 MHz Pwr -10 dBm Bw 10 kHz Stop 1.1 GHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
+M1 835.000000 MHz -25.5939 dB
ade
1
Ch1 Start 635 MHz Pwr -10 dBm Bw 10 kHz Stop 1.1 GHz

835MHz Dipole Head
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Ke

Trcl S11 Smith 200 mU/ Ref 1 U Cal

M1

&=

Ch1 Start 635 MHz Pwr -10 dBm Bw 10 kHz

Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal

+ M1 835.000000 MHz

1

50.305 O

-i5.778 0
102.069 pH

Stop 1.1 GHz

2

+M1 835.000000 MHz -35.5939 dB

Ch1 Start 635 MHz Pwr -10 dBm Bw 10 kHz Stop 1.1 GHz
835MHz Dipole Body
D835V2, serial No. 4d141 Extended Dipole Calibrations
’ 835 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -28.714 52.572 -2.7344
2014-9-24 -29.594 -2.97 53.084 0.51 -5.285 -2.55
835 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -34.633 50.082 -1.8672
2014-9-24 -35.594 -2.70 50.305 0.22 -5.778 -3.91
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Trecl $11 Smith 200 mU/ Ref1 U Cal 1

+M1 1.800000 GHz 48.668 0

-j1.552 Q

55.051 pF

M1
Ch1 Center 1.8 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
* M1 835.000000 MHz -35.0039 dB
0.dn
1
Ch1 Center 1.8 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz

1800MHz head
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$11 Smith 200 mU/ Ref1 U Cal 1
+M1 1.800000 GHz 46.666 0

-j2.752 Q
46.051 pF
M1
Ch1 Center 1.8 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
*M1 1.800000 GHz -25.6060 dB
0dB
M1
Ch1 Center 1.8 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz

D1800V2, serial No. 5d162 Extended Dipole Calibrations
1800MHz Body

r 1900 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -35.767 55.547 -1.5918
2014-9-24 -35.004 213 55.051 -0.50 -1.5520 0.246
1900 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -26.705 46.146 -2.2090
2014-9-24 -25.606 412 46.666 0.52 -2.7520 0.206
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Trecl $11 Smith 200 mU/ Ref1 U Cal 1
+M1 1.5900000 GHz 53.666 0

j2.752 O

331.051 pF

M1
Ch1 Center 1.9 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
*M1 1.900000 GHz -26.6564 dB
0dB
M1
Ch1 Center 1.9 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz

1900MHz head
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$11 Smith 200 mU/ Ref1 U Cal 1
+M1 1.5900000 GHz 49.666 0

ja.752 Q
416.051 pF
M1
Ch1 Center 1.9 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
*M1 1.900000 GHz -25.6564 dB
0dB
M1
Ch1 Center 1.9 GHz Pwr -10 dBm Bw 10 kHz Span 465 MHz

D1900V2, serial No. 5d162 Extended Dipole Calibrations
1900MHz Body

r 1900 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -26.119 53.156 4.0098
2014-9-24 -26.656 -2.02 53.666 0.51 2.752 -1.26
1900 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -28.393 52.982 2.543
2014-9-24 -25.656 0.11 49.666 -3.32 4.752 2.21
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Trecl $11 Smith 200 mU/ Ref1 U Cal 1
M1 2.450000 GHz 52.354 O

j2530 0
165.396 pH

M1
Ch1 Start 2.25 GHz Pwr -10 dBm Bw 10 kHz Stop 2.65 GHz
Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal 2
+M1 2.450000 GHz -28.0876 dB
0dB
M1
Ch1 Start 2.25 GHz Pwr -10 dBm Bw 10 kHz Stop 2.65 GHz

2450MHz Dipole Head
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Ke

Trcl S11 Smith 200 mU/ Ref 1 U Cal

M1

b

Ch1 Start 2.25 GHz Pwr -10 dBm Bw 10 kHz

Tre2 $11 dB Mag 10 dBf Ref 0 dB Cal

1

M1 2.450000 GHz 50.354 0
15530 0
289.396 pH

Stop 2.65 GHz

2

+M1 2.450000 GHz -27.0376 dB

0dB

M1

Ch1 Start 2.25 GHz Pwr -10 dBm Bw 10 kHz
D2450V2, serial No. 818 Extended Dipole Calibrations
2450MHz Dipole Body

Stop 2.65 GHz

r 2450 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -28.393 52.982 2.543
2014-10-18 -28.088 1.09 52.354 -0.63 2.530 -0.01
2450 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -27.110 50.055 4.4121
2014-10-18 -27.038 0.27 50.354 0.30 5.530 1.12
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