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I "~ COMOSAR SEPT ISOTROPIC E-FIELD PROBE CALIBRATION REPORT o \

DATE: 5/11/2010

OFFER REFERENCE: PF.127.1.09.SATB.B

OBJECT. COMOSAR SEPT ISOTROPIC E-FIELD PROBE
MANUFACTURER: SATIMO

SERIAL NUMBER: SN 11/09 EP100

CUSTOMER: CCS

CONTRACT: B01351

DATE OF CALIBRATION: 5/5/2010

WARRANTY:

This Calibration certificate may not be reproduced other than in full. Calibration certificates
without signature and seal are not valid. This documentation contains property information which is
protected by copyright. All right are reserved. No part of this document may be photocopied,
reproduced without the prior written agreement of SATIMO. SATIMO shall not be liable for errors
contained herein or for incidental or consequential in connection with the furnishing, performance or
use of this material. Warranty doesn't apply to Normal wear, Normal tear, Improper use, Improper
maintain, Improper installation.
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PRODUCT DESCRIPTION
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Frequency Range 100 MHz - 30 GHz

Probe length 330 mm
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Length of one d:pole |i 4.5 mm _
/ LN‘lemm um external dlameter 8 mm

Probe extremlty dlam eter 6.5 mm
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Distance between d:pnles/probe exiremlty <2.7mm
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Dipole 1: R1=2. 5307 MQ
Resistance of the three dipole (at the connector) Dipole 2: R2=2.6353 MQ

Dipoie 3: R3=2.5471 MQ
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Connector (HIROSE series SR30) 6 wire male (Hurose SRSOsenes)
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The probe could be checked by measuring the resistance of the three dipoles.

CALIBRATION TEST EQUIPMENT

TYPE IDENTIFICATION DATE OF CALIBRATION

= CALISAR CALIBRATION
Calibration bench SYSTEM V2.0

Multimeter Keithley (2000, SN: 1000572) | Date of calibration: 01-04-2010
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MEASUREMENT PROCEDURE

Probe calibration is realized, in compliance with CENELEC EN 50361 and IEEE 1528 std, with
CALISAR, SATIMO proprietary calibration system. The calibration is performed with the EN 50361
annexe technique using reference guide at the five frequencies.
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RF cable

Waveguide
. 4 (Pfw — Pouw)
SAR =
abod
Where :
P = Forward Power
Pow = Backward Power
aandb =Waveguide dimensions
d = Skin depth

Keithley configuration:

Y
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COS e~ (22/9)

Rate = Medium; Filter =ON; RDGS=10; FILTER TYPE =MOVING AVERAGE; RANGE AUTO

et

After each calibration, a SAR measurement is performed on a validation dfﬁ'ole and compared with a

NPL calibrated probe, to verify it.
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PROBE UNCERTAINTIES

s = = P ' —r Al v . ¥ — e = et s = il o et o

S R e e e e L s T e e
R s e R R e e e #%’ﬁﬁﬁwfﬁ-’ R
Bl G g, Sl | e | B atag Iy e R e L ik %
- S ok il B é o [l @ B ,.l v
i 8 = B gt B s e e
_‘ S g H b )L = us . ._..-. e !"# 3""'
i S =
S o

Sy m

e

b =K

T .- Rt T, e e e
i gt S Je e P e P -ﬂ' ot -
i‘\f I '.""!, &*‘l‘uﬁ"'é." ¥ s Eﬁm‘&%ﬁ.‘ £
"

i e 0 2
(=11 B | Sl N e E et T aﬁ‘;‘ﬁj. ol
ERROR SOURCES

)
- iy '-'.'-
'::l

Uncertalnty | Probabilty | .| _ | Stand
value (%) Distribution Uncertainty (%)

Incident or forward power 3,00% Rectangular 1 1,732%
o 1 1,732%
1 2.887%
2,309%
1 1,732%
Field probe positioning " 5,00% Rectangular 1 2,887%
Field probe linearity 300% | Rectangular 1 1,732%

Combined standard uncertainty 4,761%

Expanded uncertainty (confidence
interval of 95%)

Reﬂected powaer 3,00% Rectangular

Liquid conductivity 5,00% Rectangular
Liquid permittivity 4,00% Rectangular

Field homogeneity 3,00% Rectangular
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1. Calibration at 835.00 MHz

A. Calibration parameters.

Label 850

Epsilon 41.81

Sigma 0.88 S/m

Temperature 21°C

Cable loss 0.12dB

Coupler loss 20.50 dB

Waveguide S11 -11.22 dB '

Low limit detection 0.824 V/m (0.604 mW/kg)

Calibration curves ei=f(V) (i=1,2,3) allow to obtain E-field value using the formula:
E=E*+E*+E;?

Calibration curves
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The following tables represent the calibration curves linearization by curve segment in CW signal.
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Calibration coefficients for the three dipoles in CW:

Sensitivity in liquid:
Liquid Epsilon Sigma (S/m) CF dipole 1 CF dipole 2 CF dipole 3
(W.kg-1 (mV)-1) | (W.kg-1 (mV)-1) [ (W.kg-1 (mV)-1)
Head 41.81 0.90 20.66 20.51 | 28.36
Body 55.51 0.94 20.00 19.88 2747

. Isotropv.

- Axial isotropy: 0.029 dB
- Hemispherical isotropy: 0.030 dB

Isotropy curves
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. C. Linearity.

W
- Linearity: 0.04 dB
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2. Calibration at 897.00 MHz

A. Calibration parameters.

Label

900

Epsilon

41.22

Sigma

0.91 S/m

Temperature

21°C

Cable loss

0.11 dB

Coupler loss

20.27 dB

Waveguide S11

-16.71 dB

Low limit detection 0.795 V/im (0.59 mW/kg)

Calibration curves ei=f(V) (i=1,2,3) allow to obtain E-field value using the formula:

E=\E?+E,>+E,?

Calibration curves
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The following tables represent the calibration curves linearization by curve segment in CW signal.
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Calibration coefficients for the three dipoles in CW;

Sensitivity in liquid:

Liquid Epsilon Sigma (S§/m) | CFdipole ] CF dipole 2 CF dipole 3
| (W.kg-1 (mV)-1) | (Wkg-1 (mV)-1) [ (W.kg-1 (mV)-1)

Head 41.24 0.94 22.06 22.01 30.16

Body 55.69 1.00 21.56 21.36 29.10

B. Isotropy.

- Axial isotropy: 0.029 dB
- Hemispherical isotropy: 0.030 dB

Isotropy curves
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C. Linearity.

- Linearity: 0.04 dB~
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3. Calibration at 1747.00 MHz

A. Calibration parameters.

Label 1800

Epsilon 38.58

Sigma 1.33 S/m

Temperature 21°C

Cable loss 0.18 dB

Coupler loss 20.22 dB

Waveguide S11 -13.13 dB

Low limit detection | 0.833 Vim (0.92 mW/kg)

Calibration curves ei=f(V) (i=1,2,3) allow to obtain E-field value using the formula:

E=\E*+E,*+E,?

Efiield (Vin)

Calibration curves
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The following tables represent the calibration curves linearization by curve segment in CW signal.
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COMOSAR E-Field probe
Calibration Report

Ref: CR-131-1-09-SATB-B
Page: 1/17n Issue: B Date: 2010/05/11

4. Calibration at 1880.00 MHz

A. Calibration parameters.

|_abel 1 1900
Epsilon : 38.33
Sigma 1.44 S/m

Temperature 21°C
Cable loss 0.19 dB
Coupler loss | 21.14 dB

Waveguide S11 -26.91 dB
Low limit detection 0.797 Vim (0.91 mW/kg)

Calibration curves ei=f(V) (i=1,2,3) allow to obtain E-field value using the formula:
E=.E*+E,*+E,

Calibration curves |
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The following tables represent the calibration curves linearization by curve segment in CW signal.
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COMOSAR E-Field probe
Calibration Report

Ref: CR-131-1-09-SATB-B
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9. Calibration at 1950.00 MHz

A. Calibration parameters.

Label 2000

Epsilon 38.18

Sigma 1.48 S/m

Temperature 21°C

Cable loss 0.18 dB

Coupler loss 20.09 dB

Waveguide S11 | -30.09 dB

Low limit detection 0.788 V/m (0.93 mW/kg)

Calibration curves ei={(V) (i=1,2,3) allow to obtain E-field value using the formula:
E=.E*+E,*+E,?
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The following tables represent the calibration curves linearization by curve segment in CW signal.

14




|

COMOSAR E-Field probe
Calibration Report

Ref: CR-131-1-09-SATB-B

Page: 1/17

[ssue: B

Date: 2010/05/11

Calibration coefficients for the three dipoles in CW:

Sensitivity in liquid:

Liquid

Epsilon

Y

Sigma (S/m)

CF dipole 1

(W .kg-1 (mV)-1)

CF dipole 2
(W.kg-1 (mV)-1)

CF dipole 3
(W.kg-1 (mV)-1)

Head

38.18

1.45

41.91

43.15

56.44

Body

54.05

1.52

41.01

42.41

33.65

B. Isotro

- Axial isotropy:

- Hemispherical isotropy;
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C. Linearity.

- Linearity:
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COMOSAR E-Field probe
Calibration Report

Ref: CR-131-1-09-SATB-B

Page: 1/17

Issue: B Date; 2010/05/11

6. Calibration at 2450.00 MHz

A. Calibration parameters.

Label

2450

Epsilon

37.45

Sigma

1.75 S/m

__Temperature

21°C

Cable loss

0.22 dB

Coupler loss

21.52 dB

Waveguide S11

-13.66 dB

Low limit detection

0.794 Vim (1.07 mWikg)

Calibration curves ei=f(V) (i=1,2,3) allow to obtain E-field value using the formula:

E=\E?+E,>+E,>

Calibration curves
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The following tables represent the calibration curves linearization by curve segment in CW signal.
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COMOSAR E-Field probe
Calibration Report

Ref: CR5131-1-09-S_ATB-B_

Page: 1/17

Issue: B___= Date: 2010/ 05/_11]_

Calibration coefficients for the three dipoles in CW:

Sensitivity in liquid:

Liquid

Epsilon

Sigma (S/m)

CF dipole 1
(W.kg-1 (mV)-1)

CF dipole 2
(W.kg-1 (mV)-1)

CF dipole 3
(W kg-1 (mV)-1)

Head

37.45

1.75

51.18

53.87

70.48

53.70

1.95

50.35

52.98

69.78

Body

. Isotropy.
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0.076 dB

- Axial isotropy:
- Hemispherical isotropy:

Isotropy curves
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C. Linearity.

- Linearity: 0.03 dB

17



s &3 SIMT

FREE 8 Y, 2011010-10-812011

Caifbrpbéa carafcals sahai NO

CALIBRATION CERTIFIGATE
EiBHitE MR KTR KR
EEHRERIt=E MNP

g # IE P

& it & REFHERG (Bl FRAE

Cuntamer Coompllance, Coctificed:on Serrmoes i

% 1 4 ik JLHE Bl RPNk ED ke 10 &

Audgirens of comomar Mo 10, Wii-Ya Rd, meovaion parl. Eof § Ted, Develoiient Zonk, Mun Shan Gy, Javp 56, P R.O.C

A T KR

Hams af mutnameat OFOLE ANTENNA

A ANTENNESSA % il

emdacture i

ROE K DIPOLE 835MHz

el S e L atom

B GS SN 48/05 DIPC32

8% 1 ok B 1 /

lrupin rennd BECRrBgy

$u
T L N a
Approvea by
% B B @) [,
Chacmed by .
g # 5 Pt
Caficrazed oy
FerEH M 201 SR 2 H 10 H
Dhake for cobéwsing Yo borth Doy

E:'IM

e AR Mriafigesy Pl

TR 716 9 (XA

M P VR Mol e e

1BREE; 021-50798262

Pl Coin

ik 02184701360 M : 02184701810 &N
Tl P el Dot

_._E’ﬁﬁfﬂ 1500 S (2R fEh'- 021-38B39600 '”.'.'rﬂ 021-507T88300 gHER: 2072037 M s——
ittt i,

200233




KEHEAT 4545 ¥, 2011J10-10-812011
Coidrpted coryficots sarmi No

EaRE T R E I RESRUETS (PGB - (D 2ot (2002) 01039 S/ (2002) 01018 &

The nustsar of the Carificata &f Mateniogeanl Authoriiabnm o The Legsl Metmingios) Vankossoen inaiubon m Mo (2000 » OT0EE [ Ma. ¢ 30302 D100

AT E B ST & R S5 U TIEH 5. No. CNAS LD134

Tha fumar of e cermiicame accranie ty CRAS o No L34

AR AT R I R (LS. 28D .

Apleience docimans for e calwafion (tode . mamme|

JCJ/J101002.1/0-2007 SAR{I T I ER Fe ERL 70

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”

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

A B AR BT (o B BthsvEds AL

Wldin el miarm el EEnam o Lseil in e el ibeah on

A VR i‘_ﬁﬁ &%iﬁf:ﬂﬁiﬂlﬂi Hﬂlﬁﬁilﬂ#?&iﬁfﬁ
300 kHz~8 GHz, Frequency
Wﬂlﬂigﬂﬂﬂﬂ #5.027-27 2010F31-10-001907 resolution: 100 pHz. Measurement
7VE 8 ' 2011.06.26 time: <8 ms, Measurement
bandwidths: 1 Hz~500 kHz
. e et A i
P b o3 B SR M SR
Locaton md smirsomentsl candhon for the callbrason
M: w11#¢ 718 &5 (No. 716 Yishan Road)
Eﬁm 1 23 T i!.;.fﬁ.':"ﬂ 48 %WRH: ﬁ:&:: /
A R HESS B e A R B
Expanden unceTimndy

+3dB :-15dB: U=08dB (k=2)
-15dB3-25dB: U=1.2dB (k=2)
-25dB3:-35dB: U=3.1 dB (k=2)

BEHESS L/ .

Fesults of cailbrabon and sodilonnd gxpianstion

Pass

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

AT B AN R DERNRAA W,

Tha BESE e swid ory ber e mElretEes i




K e 4588 . 2011J10-10-812011

Caldsed cartfiome senes Ne

REREGE R/ () -

Bl aF LaES R &7 DGR BATLENARDN * DO =P FHige '

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 onented parallel to
the body axis. During calibration, the flat phantom is filled with the liguid whose parameters are
calibrated relative to different frequency.

2. Calibration Conditions

A. The spacer from Dipole center to TSL
Distance Dipole Center - TSL Fraquency
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 2210.2°C during test.

Nominal Head TSL Measurement Head TSL

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

835 MHz 41.50/0.890 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 2210.2°C during test.

Nominal Bedy TSL Measurement Body TSL
Frequency Parameters parameters
(Permittivity/ Canductivity) (Permittivity/ Conduclivity)
835 MHz 55.20/0.97 | 53.59/1.03 '

3. Measurement Results

Frequency

Return Loss with Head TSL

Return Loss with Body TSL

B35 MHz

-20.19 dB

-21.33 dB
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Remark; Attachment 1:SAR validation & Test equipment
End




Attachment 1: SAR validation & Test equipment

M HEE P ¥ 2011.010-10-812011

Lalibratid cervhoaln senes Mo

_ SAR Value (W/kg)
Validation Condition 19 10g
SAR measured
with Head TSL 1W (input power) 9.41 6.27
SAR measured '
with Body TSL 1W (input power) 8.78 6.63
LR thi ) UF Y548 S5/ AR {0 Tk 0 efe o
Mt bt Rt ety fy Due dam g gm o rAIgE BgTEcy
B axis Robot 4.027-01 / 6 axes, Repeatability: £ 0.05 mm.
KR3 ' Nominal payload: 3 kg
300 kHz to 8 GHz. Frequency
‘*‘E'ﬁ;ﬁ?* se.027.37 | 2010F31-10-001907 | resolution: 100 yHz. Measurement
7VB 8 2011.06.26 time: <8 ms. Measurement

bandwidths: 1 Hz to 500 kHz

Signal Generator

2010F33-10-001468

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

#-027-15 power: 1W,Max.DC voltage:0V / Level
SMT/06 0130826 > -127 dBm:f<1.5 GHz:< 1dB; F>1.5
GHz:< 1.5dB; f> 3GHz:< 2dB
Power Meter 2010F31-10-001906
NRVD T-027-16 2011.06.24 100 kHz to 6 GHz,10nW to 500mW
Millvoltmeter | . oo o | 2010F11-10-001004 el ol
2000 i 2011.06.19 : -
Sensibility: 0,14V 1m V.
0.8 - 2 GHz; Output:6W; Gain:min
Power Amplifier 45.027-18 2010F33-10-001467 37.8 /typ 40,% 2 dB;
BLMA 0B20-6 2011.06.26 Harmonics:2nd:20dBc, 3rd:20dBc;
Line power: 125 W.
Dipole resistance (in the connector
plane): 1M _to 2M
: Axial isotropy in human-equivalent
Isotrople =-FIeld | o ga7.54 | 2010410-10-801001 | liquids: <0.25dBHemispherical
2011.12.25 Isotropy in humanequivalent

E-FIELD PROBE

liquids<0.5dB, Linearity<0.5dB Lower
SAR detection threshold. 0.0015

Watts/kg

SAM Phantom

-027-22

/
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Cabtirated cornhoaln sehn o

AR AR RS ohaO/BD « (D #il (2002) 01039 %/ (2002) 01019 §

e number of e Certificate of Metrologeal Authorzation 10 Tha Legsl Metroingical Wdlcaton insstufss 4 Ho. | 20021 01038/ N fm:m 01018

HESRIFEEFNTSERSLBSUETES: No. CNAS L0134

Tite rumizer of tha coriicate wumnm anl.ﬁ'I!ll

A EEHERT I M BER S (K8, &k

Poforonce dooumunts for Ihe calbeanon (code )

JCJNJ101002.1/0-2007 SARGE K 1~ A i 4 k5l i

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

A U e (0] 04 A B i W b v L.

Wit el n Cramaeny! TR Rt N Wil SaeAalion

LIRS Y F455 B R I S ) e
R e L i Tas EEm Ml g, A B By
300 kHz~8 GHz. Frequency
”Eclﬂig":zg”““ se.027.27 2010F31-10-001907 resolution: 100 iz, Measurement
7VE 8 : 2011.06.26 time: <8 ms, Measurement
bandwidths: 1 Hz~500 kHz
BlEitFERANRARTERREE.
Hugrnd valaas bl BE&A TR § e EEPEY s E] ok FEL CAMSED0E e 1) b (e wd e fpfdde TRy BERRSSET0 0 Wi PR Drie
B s s SR 1 -
Lisziliss, gt aviitrsisnrns Sorchiiam far e oesbralisn
b 5 1 LLEE 716 = (No. 7186 Yishan Road)
M: 23 T ELEM 43 %RH: £EH|;,= /

A% P e P SR T JRE AR E L«
Erpanshed wrpesiainty

+3dB ¥-15dB: U=0.8dBE (k=2)
-15dB%:-25dB: U=1.2dB (k=2)
-25dB-35dB: U=3.1dB (k=2)

o B R .
Ram.sth of cashirating dred BOBBANE BT EnARIn

Pass

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

il HRHERIGERBEORATY.
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1. Calibration procedure
Retumn Loss is measured with the dipole mounted with the spacer o 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 hquid whose parameters are
calibrated relative to different frequency.

2. Calibration Conditions:

A. The spacer from Dipole centerto TSL
3 Distance Dipole Center - TSL Frequency
10mmz0.2mm with spacer 1900MHz

B. Head TSL parameters

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

Nominal Head TSL Measurement Head TSL
Frequency Parameters parameters
(Permittivity/ Conductivity) (Pemmittivity/ Conductivity)
1900 MHz 40.00/1.40 38.69/1.44 =

C. Body TSL parameters

The following paramelers and calculation were applied.
Body TSL temperature change is well controlled to be within 2240.2°C during test.

Nominal Body TSL Measurement Body TSL
Fregquency Parameters parameters
(Permittivity/ Conductivity) (Permittivity/ Conductivity)
| 1900 MHz §53.30/1.52 54.64/1.54

3. Measurement Results u
Frequency | Return Loss with Head TSL | Return Loss with Body TSL
1900 MHz -34.74dB — -27.87dB
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Return Loss Measurement Plot for head TSL
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Remark: Attachment 1:SAR validation & Test equipment

End




Attachment 1: SAR validation & Test aquipment

HHEUE P45 2011J10-10-812014
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Validation Condition f;‘“ Value [W“,:%}E
SAR measured .
with Head TSL 1W (input power) 41.35 21.39
SAR measured .
with Body TSL TW (inpul power) 38.95 20.51
. A WY | BRSO i 7 L AE R
LTS S 0 ] T Cwtttoam M Tow deie sty e mirutty
e 6 axis Robot 6 axes, Repeatability: + 0.05 mm,
. KR3 B-0d7-01 | Nominal payload: 3 kg
300 kHz to 8 GHz, Frequency
Vect;r NE“:WR #-027-27 2010F31-10-001807 | resolution; 100 yHz, Measurement
zﬂtﬁ ¥ 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
S'gnglhf-l? Egmlur #-027-15 2&11];531- 1{]0&'%%1459 power: 1W Max.DC voltage:0V / Level
Ereiet > -127 dBm:f<1.5 GHz:< 1dB; F>1.5
GHz:< 1.5dB; f> 3GHz:< 2dB
Power Meter 2010F31-10-001906
NRVD #-027-16 2011.06.24 100 kHz to 6 GHz,10nW to 500mW
Millivoitmeter 2010F11-10-001004 Measurement range:100.0000mV
- Sensibility; 0.1y V" 1m V.
0.8 - 2 GHz; Output:6W, Gain:min
Power Amplifier | . 1o <o | 2010F33-10-001467 37.8 / typ 40,1 2 dB;
BLMA 0820-6 2011.06.26 Harmonics:2nd:20dBc, 3rd:20dBc;
v - Line power:125 W.
Dipole resistance (in the connector
il plane): 1M _to 2M
: Axial isotropy in human-equivalent
Isatropic E-Field : . :
Probe #.027-54 2010J10-10-801001 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

#-027-22

/
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AR HENT AR R R ({0, £

Sufes it Socuments be M Zeildlion (code  ame)

JCJN101002.1/0-2007 SARHE B R e Bl

IEEE Std 1528-2003 "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absarption 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
A RE AT A R R R R AL
Lo TR, S LN T T = R AT Ty L
%Fﬁﬁé_ U "e ik Hﬁ%i’ﬁﬁm 5 J!EI}FIHEEEER
300 kHz~-8 GHz, Frequency
ﬁﬂlﬂ;ﬁgﬁ““" se.0p7.07 2010F31-10:001807 resolution: 100 Mz, Measurement
ZVEB 8 i 2011.06.26 time: <8ms, Measurement
bandwidths: 1 Hz~500 kHz
Eﬂﬂﬂm&%ﬂ&:—tmﬁﬁ_—[“-h L N="
EEE o 2 R
LoCaion eod emsmnoenis conikdon for ite caliimnos
Eﬁ Tili#k 716 ¥ (No. 716 Yishan Road)
LIS 22 ¢, W 49 gRw HE
}&Hﬁﬂﬂ%#ﬂ@ﬁﬁ&:
P ]

+3dB F-15dB: U=08dB (k=2)
-15dB5:-25dB: U=1.2dB (k=2)
-25dB%-35dB: U=31dB (k=2)

i L
Pass

The requirements of the calibration criterion: return Loss must be less than -20dB
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1. Calibration procedure
Relumn Loss & measured with the dipcle mounted with the spacer to poesition iis 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 liguid whose parameters are
calibrated relative 1o different frequency

2 Calibration Condifions:
A The spacar from Dipole canler lo TSL

_ Distance Dipole Center - TSL _ Frequenoy
10mm=+0.2mm with spacer 2450MHz

B, Head TSL paramaters

The fallowing parameters and calculation were applied,
Head TSL temperature change is well controlied to be within 22:0.2°C during test

Nominal Head TSL Meaasuremant Head TSL

Frequancy Paramalars parametars
(Pemmittivity/ Condactivity) (Permitfivity/ Conductivity)

| 2450 MHz 38.20/1.80 40.021.82

C. Body TSL paramsters

The following parameters and calculation were applied.
Body TSL temperalurs change is well controliad o be within 2240.2"C dunng test

Nominal Body TSL Measurement Body TSL

Frequency Parameters parameters
(Permittivity! Conduchivity) (Permituvity! Conductivity)

| 2450 MHz 52.701.85 E 53.02/1.95

3. Measureament Results
Frequency | Return Loss with Head TSL | Return Loss with Body TSL
2450 MHz -24 43 dB 21,80
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Remark: Attachment 1:SAR validation & Test squipment
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Atachment 1. SAR validation & Test equipment
SAR Value (Wikg)
Validation Condition 19 10g
ﬁm“mm W (input powen) 59 49 24 48
'Bw‘?g E” ud&rmTBL“ TW (input powes) 50.22 23.04
EWny Ry it Ak L ok Batiol % T
6 axis Robot . o € axes, Repeatabiity: = 0.05 mm
“ L
KR3 D ! Nominal payload: 3 kg
' 300 kHz to B GHz, Frequency
Voctar NeWorK | oy oz7.07 | 2010F31-10:001907 | resalution: 100 uHz. Measurement
photipe 2011.06.26 time; <8 ms, Measurement
bandwidths: 1Hzto 500kHz
5 kHz - B GHz,Resolution:0. 1Hz.-144 |
) : ! to + 13 dBm.Max.RF
Signg Ganarmlor | .p27.15 | 2010539 10001408 | power: {WiMax OC voltage:0V / Level
: >-127 dBmfe1 5 GHz < 1dB; F>15
GHz:< 1548 f> 3GHZ< 2d8
P | #-027-16 | |29 “ﬁ'{"ﬂ“ﬁ 100 kHz to 6§ GHz.10nW to 500mW
MIlvolmeter | u noo 5 | 2010F11-10-001004 "“"“‘"'*'“: ;?‘ﬁ;‘?'m“‘“”
2000 : 2011.06.19 N
| | Senslbility: 010 V" 1mV,
Power Amplifier. | g 057 4 | 2010F33-10.001468 res ?ﬁHﬁ; 2 da-mwﬁ?z%“
BLMA 2060-2 W 20110626 P 98, £ 08, 2
dBc 3rd: 20 dBe Line powar 75 W,
Dipole resistance (in the connector
plane): 1M to 2M
. Axial in human-equivaient
tsotropic BRI | 02754 | 2010410-10801001 | hauids: <0.25dBHemispherical
E-FIELD PROBE 2011.12.25 Isotropy In humanequivalent
liejuide<0. 508  Linearity<0 S4B, Lower
SAR dsleclion threshald: 0.0015
Watts/kg
SAM Phantom | ¥-027-22 f I
RRE TRA Y AEW R 30
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