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Customer =ES ~ Compliance, Certification Services Inc.

7 ¥6 4 Hh k- CAE R (MEENLED ikl 10 5
Address of customer No. 10, Wei-Ye Rd., Innovation park, Ecé & Tec, Developmiént Zone, Kun Shan City, Jiang Su, P. R. 0. C.
2 H 4 W fEtk+ R

MName of instrument T =¥ 4 DIFOLE ANTENNA

W & ] ANTENNESSA /2t #]

Manufacturer - B e e

IS DIPOLE 835MHz

MeodeliSpecification . &=~ K1, ST

% R 5 B . SN 48/05 DIPC32

Mo, of instrument

oy HLMETE : /

Instrument accuracy

ik 5 HEHE A i
Approved by

(MUK R 1T o) % % i &) ﬁ’ o
Checked by

B 5 Tt

Calibrated by

pzin

ReHEH 2010 4 gis g =l gy o

Date for calibrated Year Month Day

HriREE . 021-50798262
kb FSmekEEE 1500 S (BB EiF: 021-38839800 %E 021-50798390 [i4m: 2012037e! for complaint

Address Mo 1500 Zhangheng Roed, Shanghai(headquarters) Tal Post Coda

FETFEUE 716 2 (98 =BiF: 021-64701390 {5E: 021-84701810 @i4s: 200233

Mo. 718 Yishan Road, Shanghal{oranch) Tel. Fax. Post Code
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E iR SN ERAGERE (Futy/B) . (ED) it (2002) 01039 £/ (2002) 01019 &

The number of the Certificate of Metrological Authorization to The Legal Metrological Verification Institution is No. (2002) 01039/ No. (2002 01018

HEEKITFEEFATERSLEENTIERES: No. CNAS L0134

The number of the certificate accredited by CNAS is No. LU134

AR PTK R BORAE (T 450

Reference documents for the calibration {code . name)

JCJ/J101002.1/0-2007 SAR{E 1 K L& 2 HERL 10

IEEE Std 1528-2003 “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head
form Wireless Communications Devices: Measure Techniques”

IEC 62209-1: 2005 Procedure to measure the Specific Absorption Rate (SAR) in the

frequency range of 300 MHz to 3 GHz Part 1: hand-held mobile wireless
communication devices

AR I A8 P ) 2 B0 BERRAESS B

Main measurement standards used in this calibration

ZRIELS Ws 1E%ﬁefﬁﬁﬂﬂlﬁ 0t ¥ /A E
Name/Model Number . Cenrlificate No./Due date Measuring range/accuracy

VECTOR NETWORK 300 kHz~8 GHz, Frequency
ANALYZER 2%_027-27 2010F31-10-001907 resolution: 100 yHz, Measurement

7VB 8 | 2011.06.26 time: <8 ms, Measurement

bandwidths: 1 Hz~500 kHz
PREtEREFENBENEZEREE.
Cuantity values of above measuremant standards used in this calibration are traced to those of the national primary standards in the P.R. China,

RCHE o RO SR
Location and envirenmental condition for the calibration

thﬁ’ B 1L 716 5 (No. 716 Yishan Road)

E[.I;Jﬁ 23 ‘C. ﬁ_’?‘guﬁh b 48 %RH: Dme E: /
ZIE&JBE#E**%WFET@%E

Expanded uncertainty

+3dB £-15dB: U=0.8dB (k=2)
-15dB%-25dB: U=1.2dB (k=2)
-25dB%: - 35dB U'3 1 dB (k= 2)

T:Efﬁ iR/ Ui B

Results of eallt:rauun and additional explanation

Pass

The requirements of the calibration criterion: return Loss must be less than -20dB

ZAUEH HR AV 4 R{UT AR MBI R B A

The data are valid only for the instrumeant(s).
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Results of calibration and additional explanation (continued page)

1. Calibration procedure:

Return Loss is measured with the dipole 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. During calibration, the flat phantom is filled with the liquid whose parameters are

calibrated relative to different frequency.

2. Calibration Conditions

A. The spacer from Dipole center to TSL
Distance Dipole Center - TSL Frequency
15mm=0.2mm with spacer 835MHz

B. Head TSL parameters

The following parameters and calculation were applied.
Head TSL temperature change is well controlled to be within 22+0.2°C during test.

Nominal Head TSL Measurement Head TSL

Frequency Parameters parameters
(Permittivity/ Conductivity) (Permittivity/ Conductivity)

835 MHz 41.50/0.90 40.55/0.95

C. Body TSL parameters

The following parameters and calculation were applied.
Body TSL temperature change is well controlled to be within 22+0.2°C during test.

Nominal Body TSL Measurement Body TSL
Frequency Parameters parameters
(Permittivity/ Conductivity) (Permittivity/ Conductivity)
835 MHz 55.20/0.97 53.59/1.03

3. Measurement Results
Frequency | Return Loss with Head TSL | Return Loss with Body TSL
835 MHz -20.19 dB -21.33 dB
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REHESE R/ (2R .

Results of calibration and additional explanation (continued page)

Return Loss Measurement Plot for head TSL

®

Trc1 Bl dBMag 10dB/ Ref0dB  Cal 1
s Y A

=10

Ch1 Start 780 MHz Pwr 0 dBm Stop 870 MHz

Return Loss Measurement Plot for Body TSL

®

Tre1 BB dBMag 10dB/ Ref0dB Cal 1
s11 ey = i

— 10

L .

=-10
P

Ch1 Start 780 MMz Pwr 0 dBm Stop 870 MHz

Remark: Attachment 1:SAR validation & Test equipment

End
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Attachment 1. SAR validation & Test equipment

Validation Condition SARYgile (hig)
19 10g
SAR measured :
with Head TSL 1W (input power) 9.41 6.27
SAR measured :
with Body TSL 1W (input power) 9.79 6.63
3 ZIRIEL S Y5 iE 54 5/ % R 0 5 5 R/ A
Name/Model Mumber Certificate Mo./Due date Measunng range/accuracy
a 6 axis Robot s 6 axes, Repeatability: + 0.05 mm,
KR3 e SRd : Nominal payload: 3 kg
e Nt 300 kHz to 8 GHz, Frequency
Analyzer _027-27 2010F31-10-001907 | resolution: 100 yHz, Measurement

7\VB 8 2011.06.26 time: <8 ms, Measurement
- bandwidths: 1 Hz to 500 kHz

5 kHz - 6 GHz,Resolution:0.1Hz,-144
to + 13 dBm,Max.RF

Slgnglh?.? Egrator %%-027-15 2010;03,? .; 10%02%1 o power:1W Max.DC voltage:0V / Level
i > -127 dBm:f<1.5 GHz:< 1dB; F>1.5
GHz:< 1.6dB; f> 3GHz:< 2dB
PowerMeter | zx-027-16 | 20197 S170-0%1999 | 100 kHz to 6 GHz,10nW to 500mW
Millivoltmeter 2010F11-10-001004 MegsHEE e By e p
2000 #-027-26 | " 5011.06.19 s i
Sensibility: 0.1p V 1m V.
0.8 - 2 GHz; Output:6W; Gain:min
Power Amplifier 75.027-18 2010F33-10-001467 37.8 / typ 40,+ 2 dB;
BLMA 0820-6 2011.06.26 Harmonics:2nd:20dBc, 3rd:20dBc;
5 Line power:125 W.
: Dipole resistance (in the connector
plane): 1M , to 2M
: : Axial isotropy in human-equivalent
'S‘“”“Ff_,’;gfé i 2:.027.54 | 2010410-10-801001 liquids: <0.25dBHemispherical
E-FIELD PROBE 2011.12.25 Isotropy in humanequivalent

liquids<0.5dB,Linearity<0.5dB,Lower
SAR detection threshold: 0.0015
Watts/kg

SAM Phantom 75-027-22 / /
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CALIBRATION CERTIFICATE

FEWmit=E M £ KRB
ETERXE XRITE MR PO

R S T

= £ = AR (BlL) FRAA

Customer Compliance Certification Services Inc.

X FE A ik LA BT (Eseahlki) Hikig 10 5

Address of customer No. 10, Wel-Ye Rd., Innovation park, Eco & Tec, Development Zone, Kun Shan City, Jiang Su, P.R. 0. C.
fir o+ & BR R T Rk

Name of instrument o1 ' 3 DIPOLE ANTENNA

Ml & T ANTENNESSA 2 #A]

Manufacturar - RO - L !

AV DIPOLE 1900MHz

Medel/Specification " oo

®AmE SN 48/05 DIPG35

Mo. of instrument

LERwE 0 /

Instrument accuracy
TG ) N

Approved by

(LI HE & &) % B0 2] 7,

Checked by

B W A BHE o

Calibrated by

BRHEHR] 2010 4 2 A 10 H

Date for calibrated Year Month Day

M IREETE: 021-50798262
itk FYEToK&IER 1500 S (58 E3iF: 021-38839800 {5EL: 021-50798390 #i4k: 201203Te! forcomplant

Address Mo 1500 Ztmngheng Road. Shanghalfheadquaniers) Tel Fax Post Code

FEmELE 716 S (455) 8i5: 021-64701390 {55 : 021-64701810 #R4R: 200233

Mo, 718 Yishan Roed, Shanghaifbranch) Tal Fax, Post Code
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EFEE T RREN MR ERAGER S (hOy/BD) - (BD it (2002) 01039 5/ (2002) 01019 5

The number of the Certificate of Metrological Authorization to The Legal Metrological Verification Institution is No. (2002) 01038/ No. (2002) 01018

hEASEIFEEZFIATERS LK ZIATIESS: No. CNAS L0134

The number of the r::aruﬂ::ata a::madlnted by CNAS | Is Mo.L0134

A IR BEHE BT KU B ARTE (X5 4 'ﬁx):

Reference documents for the calibration (code . name)

JCJ/J101002.1/0-2007 SAR{EM F R LK HERTE
IEEE Std 1528-2003 “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head
form Wireless Communications Devices: Measure Technigues”
. |EC 62209-1: 2005 Procedure to measure the Specific Absorption Rate (SAR) in the
: frequency range of 300 MHz to 3 GHz Part 1: hand-held mobile wireless
communication devices

ﬁ?ﬁﬁtfﬁﬁﬁ{iﬂ% B E vt EARE A .

Main measurement standards used in this calibration

L FRIE S M5 1E%éﬁﬁfﬁiﬁﬁﬁﬁﬂ N Vi /YR
MNamaiMadel Mumber Cerificale No./Due date Measuring range/accuracy

300 kHz~8 GHz, Frequency

2010F31-10-001907 resolution: 100 yHz, Measurement
2011.06.26 ~ time: <8 ms, Measurement
bandwidths: 1 Hz~500 kHz

VECTOR NETWORK
ANALYZER 25-027-27
Z\/B 8

Uit EiRERRMNEERREEREE.
Quantity values of above measurament standards used |n this calibration are fraced 1o those of the national primary standards in tha P.R. China.

AR i B
Location and environmental condition for the calibration
Lﬂhﬁk: T I 716 5 (No. 716 Yishan Road)
mE 0B o BELO® wRe KB

AURAELE R B ERE:

Expanded un mrtalnh_.r

+3dB £-15dB: U=0.8dB (k=2)
-15dB%£-25dB: U=1.2dB (k=2)
—25dB_|zf 35dB U=3.1dB (k= 2)

BLHESS %/u‘r’dﬂﬂ

Resdults of calrbratmn and additional explanation

Pass

The requirements of the calibration criterion: return Loss must be less than -20dB

FAEP R B AV RV R BB/ R A K

The data are valid only for the instrument(s).
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RRAEGIR /W) (T
Resulls of calibration and additional explanation (continued page)
1. Calibration procedure
Return Loss is measured with the dipole 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. During calibration, The flat phantom is filled with the liquid whose parameters are
calibrated relative to different frequency.

2. Calibration Conditions:

A. The spacer from Dipole center to TSL
Distance Dipole Center - TSL Frequency
10mm=+0.2mm with spacer 1900MHz

B. Head TSL parameters

The following parameters and calculation were applied.
Head TSL temperature change is well controlled to be within 22+0.2°C during test.

Nominal Head TSL Measurement Head TSL

Frequency Parameters parameters
(Permittivity/ Conductivity) (Permittivity/ Conductivity)

1900 MHz 40.00/1.40 38.69/1.44

C. Body TSL parameters

The following parameters and calculation were applied.
Body TSL temperature change is well controlled to be within 22+0.2°C during test.

Nominal Body TSL Measurement Body TSL

Frequency Parameters parameters
(Permittivity/ Conductivity) (Permittivity/ Conductivity)

' 1900 MHz 53.30/1.52 54.64/1.54

= 3. Measurement Results
Frequency | Return Loss with Head TSL | Return Loss with Body TSL
1900 MHz -34.74dB -27.87dB
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BHESE R/ (ZET0)

Results of calibration and additional explanation {continued page’

Return Loss Measurement Plot for head TSL

®

Trc1 [l dBMag 10dB/ Ref0dB  Cal 1
su -
—10
- = £

Ch1 Start 1.8 GHz Pwr 0 dBm Stop 1.96 GHz

Return Loss Measurement Plot for Body TSL

Trc1 Bl dBMag 3dB/ Ref-20dB  Cal 1
Si1

— -8

Ch1 Start 1.8 GHz Pwr 0dBm Stop 1.95 GHz

Remark: Attachment 1:SAR validation & Test equipment

End
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Attachment 1: SAR validation & Test equipment

Validation Condition SAR Vaua (Lvikg)
19 10g
fﬁﬁ PT;?#":E 1W (input power) 41.35 21.39
?v?tﬁ Iranoe di,s#rsef 1W (input power) 38.95 20.51
D[ EWEE G5 | EBR AR WG F VA
Nama/Madal Mumber Cerificate MNo./Due dale Measuring range/accuracy
, | 6 axis Robot £ 6 axes, Repeatability: =+ 0.05 mm,
: KR3 02701 f Nominal payload: 3 kg

300 kHz to 8 GHz, Frequency

Ve‘f’r ';"e““"’rk s 0p7.97 | 2010F31-10-001907 | resolution: 100 pHz, Measurement
gagzser P 2011.06.26 time: <8 ms, Measurement
bandwidths: 1 Hz to 500 kHz

5 kHz - 6 GHz,Resolution:0.1Hz,-144
to + 13 dBm,Max.RF
power:1W Max.DC voltage:0V / Level

Signal Generator 2010F33-10-001469

25-027-15

0o ghh1 06,20 > 127 dBm:f<1.5 GHz:< 1dB: F>1.5
GHz:< 1.5dB; f> 3GHz:< 2dB
P”ﬁ{%emr %-027-16 | 2° 02':03111'_1006'221906 100 kHz to 6 GHz,10nW to 500mW
Millivoltmeter | .« L t0r11-10 hq0eg T o==Hrement range;100.0000m
2000 #-027-26 | = 5411,06.19 7 AJ08 A0 ¢S
Sensibility: 0.1y V" 1m V.
0.8 - 2 GHz; Output:6W,; Gain:min
Power Amplifier 7.027-18 2010F33-10-001467 37.8 /typ 40,+ 2 dB;
; BLMA 0820-6 2011.06.26 Harmonics:2nd:20dBc, 3rd:20dBc;
v - Line power:.125 W,
Dipole resistance (in the connector
1 plane): 1M | to 2M
: : Axial isotropy in human-equivalent
SQiopi-Fibud e 2010J10-10-801001 liquids: <0.25dBHemispherical
Probe #-027-54 2011.12.25 RPN al
E-FIELD PROBE o e py In humanequivaient

liquids<0.5dB,Linearity<0.5dB,Lower
SAR detection threshold: 0.0015
Watts/kg

SAM Phantom %-027-22 / /
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