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SAR measurement Plots

Test mode: GSM850, low channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 824.2000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.50000
SAR 10g (W/Kg) 0.511980
SAR 1g (W/Kg) 0.771021
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Test mode: GSM850, middle channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.6000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.66000
SAR 10g (W/Kg) 0.562642
SAR 1g (W/Kg) 0.852400
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Test mode: GSM850, middle channel (Right Head Cheek),repeated measured

Product Description: Mobile phone
Model: LK100
Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.38000
SAR 10g (W/Kg) 0.574222
SAR 1g (W/Kg) 0.824621
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Test mode: GSM850, high channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 848.8000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.50000
SAR 10g (W/Kg) 0.505693
SAR 1g (W/Kg) 0.739683
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Test mode: GSM850, middle channel (Right Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.50000
SAR 10g (W/Kg) 0.341817
SAR 1g (W/Kg) 0.515508
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Test mode: GSM850, low channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 824.2000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.67000
SAR 10g (W/Kg) 0.562327
SAR 1g (W/Kg) 0.851075
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Test mode: GSM850, middle channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.56000
SAR 10g (W/Kg) 0.594793
SAR 1g (W/Kg) 0.864845
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Test mode: GSM850, middle channel (Left Head Cheek), repeated measured

Product Description: Mobile phone
Model: LK100
Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.77000
SAR 10g (W/Kg) 0.641648
SAR 1g (W/Kg) 0.900034
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Test mode: GSM850, high channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 848.8000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 0.97000
SAR 10g (W/Kg) 0.547323
SAR 1g (W/Kg) 0.780745
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Test mode: GSM850, middle channel (Left Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) HSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 42.9
Conductivity (S/m) 0.88
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.53
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -2.60000
SAR 10g (W/Kg) 0.366701
SAR 1g (W/Kg) 0.511968
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Test mode: GSM850, middle channel (Body-LCD UP)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) MSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 54.39
Conductivity (S/m) 0.95
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.75
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.51000
SAR 10g (W/Kg) 0.240631
SAR 1g (W/Kg) 0.342294
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Test mode: GSM850, middle channel (Body-LCD DOWN)
Product Description: Mobile phone

Model: LK100

Test Date: March 28th, 2013

Medium(liquid type) MSL_850
Frequency (MHz) 836.4000
Relative permittivity (real part) 54.39
Conductivity (S/m) 0.95
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.75
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.30000
SAR 10g (W/Kg) 0.376570
SAR 1g (W/Kg) 0.555034
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Test mode: GSM1900, low channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1850.2000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.67000
SAR 10g (W/Kg) 0.521521
SAR 1g (W/Kg) 0.915167
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Test mode: GSM1900, middle channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1850.2000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.67000
SAR 10g (W/Kg) 0.617315
SAR 1g (W/Kg) 1.128133
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Test mode: GSM1900, middle channel (Right Head Cheek), repeated measured
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.21000
SAR 10g (W/Kg) 0.674998
SAR 1g (W/Kg) 1.16902
SURFACE SAR VOLUME SAR
Surlace Fadsted lntensity Zoom IevOut _ V_Blume Radiatad Intsncty Zoo I
- L= 6 mm o
) o)  CE T SN R

53 ¥ (mm] [0 ¥ (mm)

SAR, Z Axis Scan (X =-16,Y =1)

1.2- Ly

~
N

—
L]
|

SAR W)
-
7

M,

=

=
fug]
1

H"'hn...—

D-4_I — |

no 25 B0 YEH 100 125 150 175 200 225 250
£ [rom)




SIEMIC, INC.

Title: SAR Test Report of Mobile Phone Serial# 13050009-FCC-H

. W Model : LK100 Issue Date March 30th, 2013
lo  C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102  Page 69 of 136
Sue 4 and Safety Code 6 www.siemic.com

3D screen shot




SIEMIC, INC.

% Beomseng ghobal markets
: SAR Test Report of Mobile Phone

' N ¥ Modl : LK100

C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102

Serial#
Issue Date
Page

13050009-FCC-H

March 30th, 2013
70 of 136
www.siemic.com

| SSue 4 and Safety Code 6

Test mode: GSM1900, high channel (Right Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1909.8000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.97000
SAR 10g (W/Kg) 0.674998
SAR 1g (W/Kg) 1.101902
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Test mode: GSM1900, low channel (Right Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1850.2000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.49000
SAR 10g (W/Kg) 0.435746
SAR 1g (W/Kg) 0.848008
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Test mode: GSM1900, middle channel (Right Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -1.41000
SAR 10g (W/Kg) 0.522043
SAR 1g (W/Kg) 0.988243
SURFACE SAR VOLUME SAR
Silics Bududbtoss _ Zomiwa_| Vohawt Babandiiarty Zomiwa_|

150

120

Z Cuts Conid
(Cxstonta | e Uppes it
Lh o 214 mm
TN 120
1o I N 250 I —
e | e | LR i ‘snw] ‘anm-]] b v nD W W 1D 1w

[ dmm) F ¥ (mm)

SAR, Z Axis Scan (X=-8,Y =17)

1.0- % ]

=
(]
I

N

)

SAR [wika)
=
7

\\

n4-
"h‘-‘
n2-
|:|.1—| H\'ﬁ-—. |
oo 25 b0 YEH 100 125 150 175 200 225 250

&[]




SIEMIC, INC.

Title: SAR Test Report of Mobile Phone Serial# 13050009-FCC-H

. W Model : LK100 Issue Date March 30th, 2013
lo  C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102  Page 75 of 136
Sue 4 and Safety Code 6 www.siemic.com

3D screen shot




SIEMIC, INC.

Beomseng ghobal markets

; SAF{'Test Report of Mobile Phone Serial#  13050009-FCC-H
. * Modgl : LK100 Issue Date March 30th, 2013
C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102  Page 76 of 136

www.siemic.com

| SSue 4 and Safety Code 6

Test mode: GSM1900, middle channel (Right Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.0000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 3.04000
SAR 10g (W/Kg) 0.639285
SAR 1g (W/Kg) 1.104786
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Test mode: GSM1900, high channel (Right Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1909.8000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.41000
SAR 10g (W/Kg) 0.639285
SAR 1g (W/Kg) 1.004786
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Test mode: GSM1900, low channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1850.2000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.25000
SAR 10g (W/Kg) 0.569547
SAR 1g (W/Kg) 0.981308
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Test mode: GSM1900, middle channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.54000
SAR 10g (W/Kg) 0.663523
SAR 1g (W/Kg) 1.153060
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Test mode: GSM1900, middle channel (Left Head Cheek), repeated measured
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.24000
SAR 10g (W/Kg) 0.709452
SAR 1g (W/Kg) 1.162053
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Test mode: GSM1900, high channel (Left Head Cheek)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1909.8000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.25000
SAR 10g (W/Kg) 0.681065
SAR 1g (W/Kg) 1.113542
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Test mode: GSM1900, low channel (Left Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1850.2000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.14000
SAR 10g (W/Kg) 0.491308
SAR 1g (W/Kg) 0.912911
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Test mode: GSM1900, middle channel (Left Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.14000
SAR 10g (W/Kg) 0.593758
SAR 1g (W/Kg) 1.082892
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Test mode: GSM1900, middle channel (Left Head Tilt), repeated measured

Product Description: Mobile phone
Model: LK100
Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 2.04000
SAR 10g (W/Kg) 0.624302
SAR 1g (W/Kg) 1.129860
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Test mode: GSM1900, high channel (Left Head Tilt)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) HSL_1900
Frequency (MHz) 1909.8000
Relative permittivity (real part) 39.81
Conductivity (S/m) 1.38
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 7.92
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) 1.25000
SAR 10g (W/Kg) 0.486284
SAR 1g (W/Kg) 0.931898
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Test mode: GSM1900, middle channel (Body LCD-UP)
Product Description: Mobile phone

Model: LK100

Test Date: March 29th, 2013

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 53.29
Conductivity (S/m) 1.47
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 8.18
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.06000
SAR 10g (W/Kg) 0.145751
SAR 1g (W/Kg) 0.245379
SURFACE SAR VOLUME SAR
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Test mode: GSM1900, middle channel (Body LCD-DOWN)

Product Description: Mobile phone
Model: LK100
Test Date: March 29th, 2013

Medium(liquid type) MSL_1900
Frequency (MHz) 1880.000
Relative permittivity (real part) 53.29
Conductivity (S/m) 1.47
E-Field Probe SN 18/11 EPG123
Crest factor 8.0
Conversion Factor 8.18
Area Scan dx=8mm dy=8mm
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm
Variation (%) -0.87000
SAR 10g (W/Kg) 0.137178
SAR 1g (W/Kg) 0.220560
SURFACE SAR VOLUME SAR
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SARTIMO Calibration Certificate-Extended Dipole Calibrations

According to KDB 450824 D02, Dipoles must be recalibrated at least once every three years; however,

immediate re-calibration is required for following conditions. The test laboratory must ensure that the required

supporting information and documentation have been included in the SAR report to qualify for extended 3-year
calibration interval.

1)  When the most recent return-loss, measured at least annually, deviates by more than 20% from the
previous measurement (i.e. 0.2 of the dB value) or not meeting the required -20 dB return-loss
specification

2) When the most recent measurement of the real or imaginary parts of the impedance, measured at least
annually, deviates by more than 5 M from the previous measurement

Dipole Verification plot: SID 835 SN 31/10 DIPC150

835MHz for Head:
I / ‘_____—-'—'—*—'_
A\
\
v
835MHz for Body:
— | .
L]
N4
I
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Dipole Verification plot: SID 1900 SN 31/10 DIPG153

1900MHz for Head:

‘*H—-__\ /f’ 1
1900MHz for Body:

“*—u_ﬂ_\\ // 1
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SID 835 SN 31/10 DIPC150 For Head

. Real Imaginary .
Retu(:jné)Loss D?&'I';)te Impedance Impedance De(\g:;\te Calibrate Date
(Q) Q)
358 | | 5 | - 06/01/2011
-35.688 0.112 51.535 50 1.535 07/02/2012
SID 835 SN 31/10 DIPC150 For Body
-35.810 -0.01 51.578 50 1.578 07/02/2012
SID 1900 SN 31/10 DIPCG153 For Head
. Real Imaginary .
Retu(;nB-)Loss Dall';)te Impedance Impedance De(\g?te Calibrate Date
(Q) Q)
259 | | 50 | - 06/01/2011
-25.821 0.079 52.641 50 2.641 07/02/2012
SID 1900 SN 31/10 DIPG153 For Body
-24.951 -0.051 53.723 50 3.723 07/02/2012

According to up table, the return loss is <-20dB, deviates by less than 20% from the previous
measurement; the real Impedance are all within 5 Q compared to the required Impedance (50 Q).




SIEMIC, INC.

o - Beowseing global markets
| Title: SAR Test Report of Mobile Phone Serial# 13050009-FCC-H

! W ¥ Modgl : LK100 Issue Date March 30th, 2013

C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102  Page 103 of 136

st ue 4 and Safety Code 6 www.siemic.com

SATIMO

The microwawe vision company

COMOSAR E-Field Probe Calibration Report

Ref: ACR.170.1.12.SATU.A

SIEMIC TESTING AND CERTIFICATION
SERVICES
2206 RINGWOOD AVE.
SAN JOSE, CA 95131, USA

SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 18/11 EPG123

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

aa

Calbranon CERT #2146.01

13/06/2012

Srmmary:

Thiz document presents the method and results from an accredited COMOSAR. Dosimetric E-Field
Probe calibration performed in SATIMO USA using the CALISAR / CATIBAIE test bench. for use
with a SATIMO COMOSAR system cnly. All calibration results are traceable tc national
metrology institutions.




SIEMEC, INC.

- Beomseng ghobal markets
SAR Test Report of Mobile Phone Serial# 13050009-FCC-H

. Model : LK100 Issue Date March 30th, 2013
C95.1, IEEE 1528, OET Bulletin 65 Supplement C, [IEC62209-2 & RSS-102 Page 104 of 136
ISSue 4 and Safety Code 6 www.siemic.com

COMOSAR E-FIELD PROBE CALIERATION REPORET Ref ACR1T0.1125ATUA
SATIMO
Name Function Date Signature
Prepared by : Jerome LUC Product Manager 6/18/2012 ﬁy’
Checked by : Jerdme LUC Product Manager 6/18/2012 ﬁf/
Approved by - Kim RUTKOWSKI Quality Manager 6/18/2012 | . o Ao
Customer Name
SIEMIC Testing
Distribution - and Certification
Services
Issue Date Modifications
A 6/18/2012 Initial release
Page: 2/10

Thiz document shall not be reproduced, except i full or in pars, withour the weitten approval of SATIMO.
The information confained hevein iz o be used only for the purpose for which it iz submitted and iz net o
be released in whole or part without written approval of 54 TIMO.




SIEMEC th:I

markuls

. SAR Test Report of M.oll-t;ile Phone Serial#  13050009-FCC-H

“ Model : LK100 Issue Date March 30th, 2013
C95.1, IEEE 1528, OET Bulletin 65 Supplement C, [IEC62209-2 & RSS-102 Page 105 of 136
ISsue 4 and Safety Code 6 www.siemic.com

SATIMO COMOSAR E-FIELD PROBE CALIERATION REPORT Ref ACE.1T0.1125ATUA
TABLE OF CONTENTS

1 Devwice Under Tost e 4

2 Product Descriptiom . o 4
21 General Information 4

3 Measurement Method e 4
31 Lineanty 4
3.2 Sensitivity 3
3.3 Lower Detection Limit 3
34 Isotropy 3
3.5 Boundary Effect 3

4 Measurement Uncertattity e 5

3  Calibration Measurement Results i &)
3.1 Sensitivity in air (i)
5.2 Linearity 7
33 Sensitivity in liquid 7
54 Isotropy 8

G Liast of Equapmmenat e 10

Page: 3710

Thiz document shall not be reproduced, except in fill or in part, without the wrirten approval of SATIMO.
The information contained hevein is fo be used only for the purpoze for which it is submitted and is not to
Bbe released in whole or part without written approval af S4TIMO.




SIEMEC INC

: SAR Test Report of Mo I Serialf  13050009-FCC-H

“ Model : LK100 Issue Date March 30th, 2013
C95.1, IEEE 1528, OET Bulletin 65 Supplement C, [IEC62209-2 & RSS-102 Page 106 of 136
¥ ISsue 4 and Safety Code 6 www.siemic.com

COMOSAR E-FIELD PROBE CALIERATION REPORT Rof ACRIT0.1125ATUA
SATIMO
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETEIC E FIELD PROBE
Manufacturer Satimo
Model S5E2
Serial Number SN 18/11 EPG123
Product Condition (new / used) used
Frequency Fange of Probe 0.7 GHz-6GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.179 M2

Dhpole 2: R2=0.191 ML2

Dhipole 3: B3=0.189 M2

A vearly calibration mnterval 1s recommended.

2 PRODUCT DESCERIPTION

21 GENERAL INFOERMATION

Satimo’s COMOSAER. E field Probes are built in accordance to the IEEE 1528, OET 65 Bulletin C
and CELTEC 62209 standards.

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extrenuty | 1 mm

3 MEASUREMENT METHOD

The IEEE 1328, OET 63 Bulletin C. CENELEC EN30361 and CELTEC 62209 standards provide
recommended practices for the probe calibrations, including the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

311 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

FPage: 4/10
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COMOSAR E-FIELD PROEE CALIBRATION REFORT Ref ACEIT0L125ATUA

SATIMO

3.2 SENSITIVITY

The sensitivity factors of the three dipoles were determuned using a two step calibration method (air
and tissue simulating liquad) using wavegumdes as outlined in the standards.

33 LOWEER DETECTION TIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit 1s 10 mWikg

34 [SOTREOPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for svstem
validations and checks. The probe was rotated along 1ts main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy 1s determined by mserting the probe in a thin plastic box filled
with tissue-equivalent liquid. with the plastic box illuminated with the fields from a half wave dipole.

The dipole is rotated about its axis (0°—180°) in 15° increments. At each step the probe is rotated
about 1ts axis (0°—-360°).

35 BOUNDARY EFFECT

The boundary effect 1s defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe nommal to the phantom surface, the peak spatial average SAE. 15 measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique All uncertainties listed below represent an
expanded uncertainty expressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable to the Internationally Accepted Guides to Measurement Uncertamty.

Uncertainty analysis of the probe calibration in waveguide
S Uncertainty Probahility . . Standard
ERROR SOURCES value (%) Distribution Divisor o Uncertainty (%)
Incident or forward power 3.00% Eectangular .,‘u"?_, | 1 1.732%
Reflected power 3.00% Rectangular NE) 1 1.732%
Liguid conductivity 5.00% Eectangular -\-'E 1 2.887%
Liguid permittivity 4.00%% Eectangular -‘,-"3_: 1 2.3009%
3
Field homogeneity 3.00% Eectangular N 1 1.732%
Field probe positioning 5.00% Eectangular \-"}‘_, 1 2.88T%
Field probe linearsty 3.00% Eectangular 1,-"3_: 1 1.732%
Page: 5710
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SATIMO
Combined standard uncertainty 5.831%
Expanded uncertainty 11.662%
95 % confidence level k=2 Rt

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Liguid Temperature 21°=C
Lab Temperature 21°C
Lab Humidity 45 %

3.1 SENSITIVITY IN ATR

Nommzx dipclﬁe Normy dipole | Normz dipolf:
1 (puV/OVm) ) | 2 (uVAVm) | 3 (uWV/iV/m))
0.77 0.86 0.55

DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mW)
111 110 101

Calibration curves ei=f{ V) (1=1.2.3) allow to obtain H-field value using the formula:
= JEP+E+ E

Calibration curves

g893- =
300 — j
] [ ]

£ 600 =
= /-f"’f’f Dipole 1
= .-f".’li-;’"'/ i
= 400- p— Dipole 2
. ] ;/;'»""/ Dipole =

200- |

4= 1
ooo o002 004 006 008 010 072 074 06 013
Vaoltage [V
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR170.1125ATU.A
SATIMO

5.2 LINEARITY

Linearity

1.00-
0.75-
0.50-
0.25-
e o o o B i o I
-0.25-
-0.50-
0.75-

'1 . l:"] 1 |
0 100 200 300 400 500 BO0 E32

E-Field [v/m)

Linearity Error [dB]

Linearity:0+/-1.59% (+/~0.07dE)

5.3  SENSITIVITY IN LIQUID

Liguid Ereguency Permittivity Epsilon (S/m) ConvE
(MHz +/-
100MHz)
HLE50 235 4096 0.90 7.53
BLES0D 235 3410 (.99 7.73
HILSG0 Q00 4060 097 7.08
BLa0O Q00 33.00 1.04 7.33
HL1200 1750 40.45 1.38 7.26
EBL1200 1730 5423 1.50 7.54
HL1900 1880 3889 1.38 7.92
BL1%00 1880 5389 152 818
HL2000 1930 3047 1.43 7.76
EBL2000 1950 52.75 1.47 792
HL2450 2450 3897 1.588 7.93
EL2450 2450 51.87 193 8.16
HL3500 3500 3983 285 545
BL3300 3500 31.00 316 5.67
HL5200 5200 36.95 4.61 5.20
BL3200 5200 48 09 5.00 5.47
HLS300 3500 34.70 4.96 591
BL5300 5500 4528 5.76 6.07
HLSE00 3800 33.69 5.62 6.13
EBL5800 5800 4813 §.14 6.27

LOWER DETECTION LIMIT: 7mW/kg
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34 ISOTROPY

HLY900 MHz

- Axial 1sotropy: 0.04 dB

- Hemispherical 1sotropy: 0.08 dB

Isalropy cunes

“ pd A [ \ ;w.fi ;c-
14 [ \
A |
N |
y i
S /

HIL1800 MHz

- Asxial 1sotropy: 0.06 dB

- Hemuispherical 1sotropy: 0.10dB

Isalrapy cuves

Sipati TR [
s M,
az T ll:i
Ml !
A4 i"
1 L "x

HILS500 MHz

- Axial 1sotropy: 0.08 dB

- Hemispherical isotropy: 0.15 dB
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6

LIST OF EQUIPMENT

Equipment Summary Sheet

Directional Coupler

Equipment Manufacturer / tificati Current Next Calibration
Description Madel HECT =L Calibration Date Date
Flat Phantom Satimo SN-20/09-SAM71 [/2lidated. Nocal  Validated.  No  cal
Fequired. Fequired.
COMOSAR Test Bench Version 3 NA &-"alld_ated. Mo cal '-.-falld_ated_ No call
Fequired. Fequired.
Network Analyzer [ '0d€ & Schwarz SN100132 02/2010 0212013
Reference Probe Satimo EP 94 SN 37/08 Characterized prior to |Characterized prior to
test. Mo cal required. |test. Mo cal required.
Multimeter Keithley 2000 1188656 11/2010 1172013
Signal Generator Agilent E4438C MY45070581 1272010 12/2013
Amplifier Aethercomm SN 046 Characterized prior to |Characterized prior to
test. Mo cal required. |[test. Mo cal required.
Power Meter HP E4418A 1538261498 11/2010 11/2013
Power Sensor HP ECP-EZ6A US37181460 11/2010 11/2013
Narda 4216-20 01386 Characterized prior to |Characterized prior to

test. Mo cal required.

test. Mo cal required.

b alidated. No cal

b alidated. No cal

Waveguide Mega Industries 089Y7-158-13-712 . -
Fequired. Fequired.
Waveguide Transition | Mega Industries | 069Y7-158-13-701 ;‘;f‘::[:f;fjd No cal :‘;aq"ﬂfetﬁd No cal
Waveguide Termination| Mega Industries | 069Y7-158-13-701 Validated. No cal /alidated. No cal
Fequired. Fequired.
Temperature | HUmidt Control Company 11-661-9 312012 32014
ensor
Fage: 10710
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SCIENCE AND TECHNOLOGY PARK

NAN SHAN DISTRICT, SHENZHEN 518057 , GUANGDONG
M L
SATIMO COMOSAR REFERENCE DIPOLE

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

Calbranon CERT #2146.00

06/01/2011

Summcry:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench.  All calibration resulis are traceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEI/IEC 62209 standards for reference dipoles used for SAR measurement system validations

and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

I

DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID&3S
Serial Number SN 18/11 DIPC150
Product Condition {new / used) new

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENEEAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin

C and CELIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Page: 49

This documernt shall nor be reproduced, exceps in full or in par, withous the written approval of SATIMO.
The informarion conrained herein is 1o be used only for the purpose for which it is submired and is nor 1o
be released in whole or part withour written aporoval of SATIMO




SIEMIC, INC.

Tille: SAR Test Report of Mobile Phone Serial¢  13050009-FCC-H

" " Model : LK100 Issue Date March 30th, 2013
K ,E% C95.1, IEEE 1528, OET Bulletin 65 Supplement C, IEC62209-2 & RSS-102  Page 117 of 136
Ssue 4 and Safety Code 6 www.siemic.com

SAR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR. 15841 LEATULA
SATIMO

4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN 1OSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIEEMENTS

The IEEE 5td. 1528 and CEIFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 EETUEN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length {mm) Expanded Uncertainty on Length
3 - 300 0.05 mm

5.3 NALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEIYIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 16.19 %
10g 15.86 %
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETUEN LOSS

07z D783 0833 0.6z D53
1} Frequency (GHz}
? \\

o _’Jf-‘-

Retum Loss =511 (98}
¥ B &
..--"'"ff’
[

\\

B]
& T5H
-40
Frequency (MHz) Return Loss (dB) Requirement (dB)
835 -35.8 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz L rmmi h mm d mm
required measured required measured required measured
300 420.0 1 %. 250.0 1 %. 6.35 +1 %,
450 290.0 +1 %. 166.7 +1 %. 5.35+1%.
750 176.0 +1 %. 100.0 +1 %. 5.35+1%.
815 161.0 +1 %. PASS 898 +1 %, PASS 3641 %, PASS
Q00 149.0 +1 %. 83.3 +1 %. 3.6 +1 %.
1450 89.1 +1 % 51.7 1 %. 3.6 1 %.
1500 805 41 %, 50.0 £1 %. 3.6 +1 %.
1640 79041 %, 45.7 +1 %. 3.6 +1 %.
1750 752 +1 %, 42.9 +1 %. 3.6 +1 %,
1500 720+1 %, 41.7 +1 %. 3.6 +1 %.
1200 G50 %1 %. 39.5+1 %. 3.6 +1 %.
1950 66.3 +1 %. 38.5%1 %. 3.6 +1 %.
2000 64.5 +1 %. 37.5%1%. 3.6 +1 %.
2100 G610 +1 %. 35.7 %1 %. 3.6 +1 %.
2300 55541 %. 326+1%. 3.6 +1 %.
2450 51.5 +1 %. 30.4 +1 %. 3.6 +1 %,
2600 455 +1 %. 28.8 %1 %. 3.6 +1 %.
3000 41541 %. 25.0 41 %. 3.6 +1 %.
3500 37.0%1 % 26.4+1 %. 3.6 +1 %.
3700 34.7%1 %. 26.4 1 %. 3.6 +1 %.
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the botiom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software OPENSAR V4

Phantom SN 20/09 SAMTI

Probe SN 111 EPG122

Liquid Head Liquid Values: eps” : 43.0 sigma : (.88
Distance between dipole center and liquid 15.0 mm

Area scan resolution dx=8mmv/dy=8mm

Zoon Scan Resolution dx=8mnvdy=8m/dz=5mm
Frequency 835 MHz

Input power 20 dBm

Liguid Temperature 21 °C

Lab Temperature 21 °C

Lab Humidity 45 %

7.2 HEAD LIQUID MEASUREMENT

szlultnﬂ Relative permittivity (£, Conductivity (a) 5/m
reguired measured reguired measured
300 4535 % 0.87 5 %
450 43545 % 0.87 #5 %
750 41.9 35 % 0.89 #5 %
835 41.535 % PASS 0.90 £5 % PASS
900 41.545% 0.97 5 %
1450 40.5 #5 % 1.20#5 %
1500 40.4 £5 % 12345 %
1640 40.2 £5 % 1.3125%
1750 40.1 #5 % 1.37#5 %
1800 40.0 5 % 1.40 £5 %
1900 40.0 5 % 1.40 25 %
1950 40.0 £5 % 1.40 £5 %
2000 40.0 5 % 1.40 £5 %
2100 39.815% 1.49 25 %
2300 39.535 % 167 %5 %
2450 39.2 #5 % 1.80 #5 %
2600 39.0+5 % 1.96 25 %
3000 3B.535% 2.40 £5 %
3500 37935 % 291#5%
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm)., within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

”“Eﬂ"lt""""' 1. SAR (W/kg/W) 10 g SAR (W /kg/W)
required measured required measured

300 2.85 1.24

450 4.58 3.06

750 B.49 5.t

B35 9.56 9.59 (0.96) 6.22 6.25 {0.62)
Q0o 10.9 6.99

1450 29 16

1500 30.5 16.8

1640 34.2 18.4

1750 36.4 15.3

1800 38.4 20.1

1900 39.7 20,

1950 40.5 209

2000 41.1 1.1

2100 43.6 21.9

2300 48.7 23.3

2450 52.4 24

2600 553 24.6

3000 63.8 25.7

3500 67.1 25
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment " Manufacturer / Current Next Calibration
Description Model Kdentification No. | o yprision Date Date
' Validated. MNo cal Walidated. Mo cal
Flat Phantom Satimo SM-20/09-5SAMTA Fequired. fequired.
, Validated. No cal _ |Validated.  No cal
COMOSAR Test Bench Version 3 NA sy s
Network Analyzer | node g‘vicmm SN100132 02/2010 02/2013
Calipers Carrera CALIPER-01 12/2010 12/2013
! : Characterized prior to |Characterized prior to
Retanance: Fidke SEmD EPGT22 SN1BT |inst No cal required. [test. No cal required.
Multimeter Keithley 2000 1188656 11/2010 11/2013
Signal Generafor Agilent E4438C MY49070581 12/2010 12/2013
s Characterized prior to |Characterized prior to
P A5 eaamm wP e test. Mo cal reguired. |test. Mo cal reguired.
Power Meter HP E4418A US38261498 11/2010 11/2013
Power Sensor HP ECP-E26A US37181460 11/2010 11/2013
: : Characterized prior to |Characterized prior to
BipoctionalCoypler: |  Nema-4216-20 1G85 test. No cal required. |test. No cal required.
Temperature and ” .
HiiTialty Serigor Control Compary 11-661-9 3/2010 3/2012
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Summary:

This docwment presents the method and re sults from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEI/IEC 62209 standards for reference dipoles used for SAR measurement system validations

and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID 1900
Serial Number SN 18/11 DIPG153
Product Condition (new / used) new

A vyearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENEEAL INFOEMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin

C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CELIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETUEN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEI/IEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETUEN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length {mm) Expanded Uncertainty on Length

3 - 300 0.05 mm

3.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 16.19 %
10g 15.86 %
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6

6.1

EETUEN LOSS

CALIBRATION MEASUREMENT RESULTS

1B

2
Frequenay (GHz}

™,

Retum Loss =511 [0B)

\

/

H:
oy
B

\/

—

Frequency {MHz)

Retu

rn Loss (dBE)

Requirement (dB)

1900 -25.9 -20
6.2 MECHANICAL DIMENSIONS
Frequency MHz L mm h mm d mm
required measured required measured required measured
300 42000 +1 %. 250.0 £1 %. 6.35 #1 %.
450 290.0 £1 %. 166.7 £1 %. 6.35 +1 %.
750 176.0 1 %. 100.0 21 %. 6.35 1 %.
835 161.0 +1 %. 89.8+1 % 3.6 £1%.
200 149.0 +1 %. 83,3 £1 %. 3.6 +1 %.
1450 59.1 +1 %. 51.7 1% 3.6 £1 %,
1500 B0.5 +1 %, 50.0 +1 %. 3.6 +1 %.
1640 79.0 1 %. 45.7 +1 %. 3.6 1 %.
1750 75.2 1 %, 429 +1 %. 3.6 1 %,
1800 F2.0+1%. 41.7 £1 %. 3.6 £1%.
1800 680 £1 %. PASS 35.5 +1 %. PASS 3.6 £1 %. PASS
1950 663 +1 %. 38.5 +1 %. 3.6 +1%.
2000 64.5 £1 %. 37.5 £1 %. 3.6 +1 %.
2100 61.0+1 %. 35.7 +1 %. 3.6 +1 %.
2300 55.5 £1 %. 32.6 £1 %. 3.6 £1 %.
2450 51.5 +1 %. 30.4 +1 %. 3.6 1 %.
2600 48.5 £1 %. 28.8 1 %. 3.6 £1%.
3000 41.5 £1 %. 25.0#1 9 3.6 +1 %.
3500 37.021 %. 26.4 £1 9 3.6 +1 %.
3700 34.721 %. 26.4 £1 9 3.6 +1 %.
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards. the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software DOPENSAR V4

Phantom SN 20709 SAMTI

Probe SN 1811 EPG122

Liquid Head Liquid Values: eps’ @ 38.5 sigma @ 1.42
Distance between dipole center and liquid 10.0 mm

Area scan resolution dx=8mmvdy=8mm

Zoon Scan Resolution dx=8mnvdy=8m/dz=5mm
Frequency 1900 MHz

Input power 20 dBm

Liquid Temperature 21 °C

Lab Temperature 21 °C

Lab Humidity 45 %

7.2 HEAD LIQUID MEASUREMENT

Fre?ﬂululzznw Relative permittivity (£, Conductivity (a) 5/m
required measured reguired measured
300 45.3 +5 % 0.87 25 %
450 43.5 5% 087 25 %
750 41.9 5% 0.85 £5 %
535 41.525% 0.90 5 %
900 41.5 5% 0.97 5%
1450 40.5 5% 1.20#5%
1500 40.4 £5 % 1.23+5%
1640 40.2 5 % 1.3125%
1750 40.1 #5% 1.37#5%
1200 40.0 5 % 1.40 25 %
1900 40.0 5 % PASS 1.40 25 % PASS
1950 40.0 25 % 1.40 £5 %
2000 40.0 5 % 1.40 25 %
2100 39.8 +5 % 1.49 25 %
2300 39.5+5% 167 25 %
2450 39.2+5% 1.80 25 %
2600 39.0 +5 % 1.96 25 %
3000 3B.5+5% 240 25 %
3500 37.9+5% 28125%
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7.3 MEASUEEMENT RESULT

The IEEE Std. 1528 and CEIIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR wvalues are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.

”“31"'?{"'-""' 1 g SAR [W/ke/W) 10 g SAR (W /kg/ W)
reguired measured required measured

300 2.85 1.94

450 4.58 3.06

750 8.49 5.55

235 9.56 6.22

00 10.9 6.99

1450 29 16

1500 30.5 16.8

1640 34.2 18.4

1750 36.4 19.3

1800 38.4 20.1

1900 39.7 39.92 (3.99) 20 20.49 (2.05)
1950 40.5 20.9

2000 41.1 21.1
2100 43.6 21.9
2300 48.7 23.3
2450 52.4 24
2600 £5.3 24.6
3000 63.8 25.7
3500 67.1 25
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufactorer / Identification No. Current Next Calibration
Description Model Calibration Date Date
' ; WValidated. Mo cal Validated. Mo cal
Flat Phantom Satimo SM-20/09-5AMT1 required. required.
. WValidated. No cal Validated. Mo cal
COMOSAR Test Bench Version 3 A required. required.
Network Analyzer | hode Z&Vi“”""arz SN100132 02/2010 02/2013
Calipers Carrera CALIPER-D1 122010 122013
. 111 |Characterized prior to |Characterized prior to
Reference Probe satimo EPG122 SN 18/11 test. Mo cal reguired. |test. Mo cal reguired.
Multimeter Keithley 2000 1188656 1172010 11/2013
Signal Generator Agilent E4438C MY 49070581 122010 12/2013
o Characterized prior to |(Characterized prior to
Amplifier Asthercomm SN 046 test No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 1172010 11/2013
Power Sensor HP ECP-E26A US37181460 11/2010 11/2013
— Characterized prior to |Characterized prior to
Directional Coupler | Narda 4216-20 01386 test. No cal required. |test. No cal required.
Temperature and ] )
Humidity Sensor Control Company 11-661-9 32010 32012
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Liquid depth 2 15cm
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