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1. General Information:

1.1 EUT Description:

EUT Information

Product Name

GSM Mobile Phone

Brand Name MADETRONICS
Model Name mini5130
Device Category MobilePhone

Antenna Type Integral Antenna
Headset mini5130
Battery Type: Rechargeable lithium-ion battery 3.7V

Dimensions (L*W*H):

90mm (L)x 37mm (W)x14mm (H)

Weight:

Power Source:

Rechargeable lithium-ion battery 3.7V

Normal Operation:

Head and Body-worn
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GSM-2G

Support Band GSM850/PCS1900
GPRS Type N/A

GPRS Class N/A

GSM 850: UL: 824-850 MHz  DL: 869-894 MHz
PCS 1900: UL: 1710-1785 MHz  DL: 1805-1880 MHz

Frequency Bands:

Release Version R99

Type of modulation GMSK for GSM/GPRS

1.2dBi for GSM 850
1.2dBi for DCS 1900

Antenna Gain

Max. Output Power (Conducted)
GSM850: 32.32 dBm

PCS1900: 30.51 dBm

1.2 Test Environment:
Ambient conditions in the SAR laboratory:

ltems Required Actual

Temperature (C) 18-25 21~23

Humidity (%RH) 30-70 50~65
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2. SAR Measurement System:

2.1 Dasy4 System Description:
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The DASY4 system for performing compliance tests consists of the following items:

>

>

YV V V V

YV V V V

A standard high precision 6-axis robot with controller, teach pendant and software. An arm
extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in
tissue simulating liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection, collision
detection, etc.

The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog signal
from the optical surface detection.

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.

A computer operating Windows 2000 or Windows XP.

DASY4 software.

Remote control with teach pendant and additional circuitry for robot safety such as warning
lamps, etc.

The SAM twin phantom enabling testing left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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3. System Components:

> DAsY4 Measurement Server:
1|

- DASY4 '

E

Calibration: No calibration required.
» DATA Acquisition Electronics (DAE):

Calibration: Recommended once a year

> Dosimetric Probes:

Calibration: Recommended once a year

The DASY4 measurement server is based on a
PC/104 CPU board with a 166MHz low-power
pentium, 32MB chipdisk and 64MB RAM. The
necessary circuits for communication with either
the DAE4 (or DAE3) electronic box as well as the
16-bit AD-converter system for optical detection
and digital 1/O interface are contained on the
DASY4 I/0O-board, which is directly connected to
the PC/104 bus of the CPU board.

The data acquisition electronics consists of a
highly sensitive electrometer grade preamplifier
with auto-zeroing, a channel and gain-switching
multiplexer, a fast 16 bit AD converter and a
command decoder and control logic unit.
Transmission to the measurement server is
accomplished through an optical downlink for
data and status information as well as an optical
uplink for commands and the clock.

Model: ES3DV3,

Frequency: 10MHz to 3G, Linearity:+0.2dB,
Dynamic Range: 10 yW/g to100 mW/g
Directivity:

1 0.3 dB in HSL (rotation around probe axis)
1 0.5 dB in tissue material (rotation normal to
probe axis)

These probes are specially designed and
calibrated for use in liquids with high permittivities.
They should not be used in air, since the spherical
isotropy in air is poor (2 dB). The dosimetric
probes have special calibrations in various liquids
at different frequencies.
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» Light Beam unit:

= | The light beam switch allows automatic "tooling"
| of the probe. During the process, the actual
position of the probe tip with respect to the robot
arm is measured, as well as the probe length and
the horizontal probe offset. The software then
corrects all movements, such that the robot
coordinates are valid for the probe tip. The
repeatability of this process is better than 0.1

Calibration: No calibration required. mm.

» SAM Twin Phantom:

The SAM twin phantom is a fiberglass shell
phantom with 2mm shell thickness (except the
ear region where shell thickness increases to
6mm). It has three measurement areas:

* Left hand

* Right hand

* Flat phantom

e ——

The bottom plate contains three pair of bolts for locking the device holder. The device holder
positions are adjusted to the standard measurement positions in the three sections. A white
cover is provided to tap the phantom during off-periods to prevent water evaporation and
changes in the liquid parameters. On the phantom top, three reference markers are provided
to identify the phantom position with respect to the robot.

» Device Holder for SAM Twin Phantom:

The DASY device holder is designed to cope with
different positions given in the standard. It has two
scales for the device rotation (with respect to the
body axis) and the device inclination (with respect
to the line between the ear reference points). The
rotation centers for both scales is the ear reference
point (ERP). Thus the device needs no
repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material having the following
dielectric parameters: relative permittivity "=3 and loss tangent _=0.02. The amount of
dielectric material has been reduced in the closest vicinity of the device, since measurements
have suggested that the influence of the clamp on the test results could thus be lowered
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4. Tissue Simulating Liquid
4.1 The composition of the tissue simulating liquid:
INGREDIENT 835MHz 835MHz 1900MHz 1900MHz
(% Weight) Head Body Head Body
Water 40.45 52.4 549 40.4
Salt 1.45 1.4 0.18 0.5
Sugar 57.6 45.0 0.00 58.0
HEC 0.40 1.0 0.00 1.0
Preventol 0.10 0.1 0.00 0.1
DGBE 0.00 0 44 .92 0
4.2 Tissue Calibration Result:
Dielectric Probe Kit: Speag DAK 3.5mm probe -S/N:1038
Head Tissue Simulate Measurement:
Dielectric Parameters Tissue
Frequency .
Description Temp. Date
(MHz) & o[s/m] .
(C)
41.50+5% 0.90+5%
Reference ° ° N/A
835MHz (39.425~43.574) | (0.9215~1.0185) 2014.05.22
Measurement 42.07 0.91 221
40+5% 1.40+5%
Reference 38 420 1 33~1 407 N/A
1900MHz ( ) (1.33~1.47) 2014.05.22
Measurement 39.33 142 21.8
Body Tissue Simulate Measurement:
Frequenc Dielectric Parameters Tissue
a y Description o[s/m] Temp. Date
(MHz) & .
(C)
55.2+5% 0.97+5%
Reference N/A
835MHz (52.45~57.96) (0.93~1.01) 2014.05.23
Measurement 53.42 0.98 22.5
53.3+5% 1.52+5%
Reference N/A
1900MHz (90.64~55.96) (1.45~1.39) 2014.05.23
Measurement 52.35 1.54 22.5
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4.3 Tissue Dielectric Parameters for Head and Body Phantoms:

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528
have been incorporated in the following table

Target Frequency Head Body
(MHz) £ o[s/m] € o[s/m]
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00
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5. SAR System Validation

5.1 Validation System:
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The dipoles used is based on the IEEE-1528/EN62209-1 standard, and is complied with
mechanical and electrical specifications in line with the requirements of both

IEEE-1528/EN62209-1 and FCC Supplement C. the table below provides details for the
mechanical and electrical specifications for the dipoles

Frequency L(mm) H(mm) D(mm)
835MHz 161 89.8 3.6
1900MHz 68 39.5 3.6
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5.3 Validation Result:
System performance check for Head at 835MHz,1900MHz
Validation Dipole: D835V2-SN:4d154
Tissue
Frequency e SAR(19g) SAR(10g)
Description Temp. Date
(MHz) W/Kg W/Kg .
(C)
9.51+£10% 6.17£10%
Reference N/A
835MHz (8.56~10.46) | (5.96~6.78) 2014.05.22
Validation 10.04 6.56 22.5
Validation Dipole: D1900V2-SN:
40.2+109 211£109
Reference % & N/A
1900MHz (36.18~44.22) | (18.9~23.1) 2014.05.22
Validation 42.0 21.44 22.5
System performance check for Body at 835MHz,1900MHz
Validation Dipole: D835V2-SN:4d154
Tissue
Frequency e SAR(19) SAR(109) st
Description Temp. Date
(MHz) W/Kg W/Kg .
(€)
.51+£109 .23£109
Reference 9-51£10% 6.23£107% N/A
835MHz (8.56~10.46) | (5.61~6.85) 2014.05.22
Validation 9.68 6.24 22.5
Validation Dipole: D1900V2-SN:5d142
40.8+10% 21.8£10%
Reference N/A
1900MHz (36.72~44.88) | (19.62~23.98) 2014.05.23
Validation 42.40 21.60 22.5

Note:

to 1W forward power.

Note: All system validation SAR values are measured at 24dBm and normalized
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6. SAR Evaluation Procedures:

The procedure for assessing the average SAR value consists of the following steps:

» Power Reference Measurement
The Power Reference Measurement and Power Drift Measurement jobs are useful jobs for
monitoring the power drift of the device under test in the batch process. Both jobs measure
the field at a specified reference position, at a selectable distance from the phantom
surface. The reference position can be either the selected section’s grid reference point or
a user point in this section. The reference job projects the selected point onto the phantom
surface, orients the probe perpendicularly to the surface, and approaches the surface using
the selected detection method.

» Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field
values, before doing a finer measurement around the hot spot. The sophisticated
interpolation routines implemented in DASY4 software can find the maximum locations
even in relatively coarse grids. The scanning area is defined by an editable grid. This grid
is anchored at the grid reference point of the selected section in the phantom. When the
Area Scan’s property sheet is brought-up, grid settings can be edited by a user.

» Zoom Scan
Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging
volume containing 1 g and 10 g of simulated tissue. The default Zoom Scan measures 7 x
7 x 7 points (5mmx5mmx5mm) within a cube whose base faces are centered on the
maxima found in a preceding area scan job within the same procedure.

» Power Drift Measurement
The Power Drift Measurement job measures the field at the same location as the most
recent power reference measurement job within the same procedure, and with the same
settings. The Power Drift Measurement gives the field difference in dB from the reading
conducted within the last Power Reference Measurement.
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7. SAR Exposure Limits

SAR assessments have been made in line with the requirements of IEEE-15288,FCC
Supplement C ,and comply with ANSI/IEEE C95.1-1992”Uncontrolled Environments” limits.

Limits for General Population/Uncontrolled Exposure (W/kg)

Type Exposure Uncontrolled Environment Limit
Spatial Peak SAR (1g cube tissue for brain or body) 1.60W/kg
Spatial Peak SAR (whole body) 0.08W/kg
Spatial Peak SAR (10g for hands,feet,ankles and wrist) 4.00W/kg

Note: Occupational/Uncontrolled Environments are defined as locations where there is

exposure that may be incurred by people who are aware of the potential for exposure,(i.e. as
a result of employment or occupation)
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8. Measurement Uncertainty:
Prob. | Di _ _ | Stand. | Stand.
NO Source Uncert. Frob. 1DIv.| ¢l “ | Uncert.| Uncert. Veff
N .
ai (%) | Dist. k | (19) (109)| ;i (1g) | ui (10g)
1 | Repeat 0.04 N 1 1 1 0.04 0.04 9
Instrument
2 |Probe calibration 7 N 2 1 1 3.5 3.5 o0
3 |Axial isotropy 4.7 R y3 | 07 07 19 1.9 %0
4 Hemlspherlcal 96 R 3| 07| 07| 39 39 -
isotropy
5 |Boundary effect 1.0 R V3| 1 0.6 0.6 %0
6 |Linearity 4.7 R VI 1 2.7 2.7 %
7 Detection limits 1.0 R Vi1 1 0.6 0.6 oo
8 |Readout electronics 0.3 N 1 1 1 0.3 0.3 0
9 |Response time 0.8 R V3|1 1 0.5 0.5 o0
10 [Integration time 2.6 R N3 |1 1 1.5 1.5 o0
11 /Ambient noise 3.0 R V3 1 1 1.7 1.7 0
12 |Ambient reflections 3.0 R V: 1 1 1.7 1.7 0
13 | robe positioner 04 | R |43 1| 1] 02 | 02 w
mech. restrictions
Probe positioning
14 with respect to 2.9 R Vi1 1 1.7 1.7 o0
phantom shell
15 Max.SAR evaluation | 1.0 R V3|1 1 0.6 0.6 %0
Test sample related
16 Device positioning 3.8 N 1 1 1 3.8 3.8 99
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17 Device holder 5.1 N 1 1 1 5.1 5.1 5
18 |Drift of output power | 5.0 R V3|1 1 29 2.9 ©
Phantom and set-up
19 Phantom uncertainty | 4.0 R Ve 1 1 2.3 23 ©
pg [Hauid conductivity g R |y3|064/043| 18 | 12 o
(target)
pq [-iquid conductivity |, 5 N 1 1064|043 | 1.6 1.2 o
(meas)
gy [-lauid Permittivity 5.0 R [y3|06[049| 17 | 15 S
(target)
g3 [-iquid Permittivity 25 N 1 106|049| 15 1.2 w0
(meas)
Combined standard RSS | uc-y>cu’ | 122% | 11.9% | 236
Expanded uncertainty _ _
U=kU_ k=2 49 89
(P=95%) c 24.4% | 23.8%
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9. Conducted Power Measurement:

Band Channel Frequency Avg.Burst | Duty Cycle | Frame Power

(MHz) Power(dBm) | Factor(dB) (dBm)

Maximum Power <SIM 1>
CH128 824.20 32.32 -9.03 23.29
GSM850 CH190 836.60 32.28 -9.03 23.25
CH251 848.80 32.31 -9.03 23.28
Ch512 1850.20 30.51 -9.03 21.48
PCS1900 CH661 1880.00 30.47 -9.03 21.44
CH810 1909.80 30.49 -9.03 21.46

Maximum Power <SIM 2>
CH128 824.20 32.32 -9.03 23.29
GSM850 CH190 836.60 32.28 -9.03 23.25
CH251 848.80 32.31 -9.03 23.28
Ch512 1850.20 30.51 -9.03 21.48
PCS1900 CH661 1880.00 30.47 -9.03 21.44
CH810 1909.80 30.49 -9.03 21.46
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Frequency Avg.Burst | Duty Cycle | Frame Power
Band Channel
(MHz) Power(dBm) | Factor(dB) (dBm)
Maximum Power <SIM 1>
CH128 824.20 28.62 -9.03 19.59
GPRS850
CH190 836.60 28.73 -9.03 19.70
1slot
CH251 848.80 28.65 -9.03 19.62
CH128 824.20 25.18 -6.02 19.16
GPRS850
CH190 836.60 2543 -6.02 19.41
2slots
CH251 848.80 25.72 -6.02 19.70
CH128 824.20 24 .16 -4.26 19.90
GPRS850
CH190 836.60 24.18 -4.26 19.92
3slots
CH251 848.80 24.23 -4.26 19.97
CH128 824.20 23.12 -3.01 20.11
GPRS850
CH190 836.60 23.21 -3.01 20.20
4slots
CH251 848.80 23.04 -3.01 20.03
Ch512 1850.20 28.83 -9.03 19.80
GPRS1900
CH661 1880.00 28.71 -9.03 19.68
1slot
CH810 1909.80 28.97 -9.03 19.94
Ch512 1850.20 25.61 -6.02 19.59
GPRS1900
CH661 1880.00 25.41 -6.02 19.39
2slots
CH810 1909.80 25.32 -6.02 19.30
Ch512 1850.20 24.04 -4.26 19.78
GPRS1900
CH661 1880.00 24 .31 -4.26 20.05
3slots
CH810 1909.80 24 .12 -4.26 19.86
Ch512 1850.20 23.03 -3.01 20.02
GPRS1900
CH661 1880.00 22.98 -3.01 19.97
4slots
CH810 1909.80 23.01 -3.01 20.00
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10. Test photos and results:
10.1 DUT photos:

L LA RSB ERRE e
1]

2 13 14 15 16 17

51 LATE T

I11|||ﬁiil i1i IT 'L |

Front side

~8 |

T Hl'ﬂTITIlHHhmm

Back side




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201410503001 Page 20 / 81

10.2 Setup photos:

Left Touch Cheek

Left Tilt(15°)




Q SHENZHEN SUNWAY COMMUNICATION CO.,LTD
&~ Report NO.: TS201410503001 Page 21/ 81

Right Touch Cheek

Right Tilt(15°)
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Body Worn with Headset

Body Front With Headset
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Liquid depth (15cm)




SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Report NO.: TS201410503001

Page 24 / 81

10.3 SAR result summary:
Scale Factor=Target Power/Measurement Power

Scale SAR=Measurement SAR*Scale Factor

Head

SIM1,Liquid: Head
Right Cheek | CH190 | 32.18 | 33.0 | 1.21 0.476 0576 | -0.108 | Plot 1
GSM Right Tilt CH190 | 3218 | 330 | 1.21 0.203 0.246 | 0.131 | Plot2
850 Left Tilt CH190 | 3218 | 330 | 1.21 0.220 0266 | -0.136 | Plot3
Left Cheek | CH190 | 3218 | 330 | 1.21 0.421 0509 | -0.176 | Plot4
SIM2,Liquid: Head
GSM _
gso | RightCheek | CH190 | 3218 | 330 | 1.1 0.473 0572 | -0.180 | Plot5
SIM1,Liquid: Head
Right Cheek | CH661 | 30.24 31 1.19 0.211 0.251 | -0.108 | Plot6
GSM Right Tilt CH661 | 30.24 31 1.19 0.237 0.282 0.024 | Plot7
1900 Left Tilt CH661 | 30.24 | 31 1.19 0.300 0.357 0.011 | Plot8
Left Cheek | CH661 | 30.24 31 1.19 0.232 0.276 | -0.138 | Plot9
SIM2,Liquid: Head
GSM _
1900 Left Tilt CH661 | 30.24 31 1.19 0.300 0.357 | -0.045 | Plot10

Note: When the 1g SAR is <0.8 W/kg, testing for low and high channel is optional.
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Body (15mm between DUT and Flat Phantom)
P
Test Case of Head Meas. | Target Meas. SAR Scale ov§/er
Fact Drift Data
S ey oo Power | Power (W/kg) SAR <102 Siot
or V. [6)
an est Position (dBm) | (dBm) 1gAvg. | (Wikg) o5
SIM1,Liquid: Body, Separator: 15mm
Worn With
CH190 32.18 33.0 1.21 0.201 0.243 -0.483 | Plot 11
GSM Headset
850 Front With
CH190 32.18 33.0 1.21 0.512 0.630 -0.260 | Plot 12
Headset
Worn With
CH661 30.24 31 1.19 0.385 0.458 -0.001 Plot 13
GSM Headset
1900 Front With
CH661 30.24 31 1.19 0.091 0.108 -0.053 | Plot 14
Headset
Note: When the 1g SAR is 0.8 W/kg, testing for low and high channel is optional.
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11. Equipment List:
NO. Instrument Manufacture Model S/IN Cal. Date Cal. Due Date
Communication
1 Agilent E5515C MY50267264 Dec 27" 2013 Dec 27" 2014
Tester
2 E-field Probe Speag ES3DV3 3028 August 5" 2013 August 4t 2014
Dielectric Probe DAK 3.5mm
3 Speag 1038 N/A N/A
Kit Probe
4 DAE Speag DAE4 689 July 20" 2013 July 191 2014
SAM TWIN
5 Speag SAM 1360/1432 N/A N/A
phantom
6 Robot Stabuli TX60L N/A N/A N/A
7 Device Holder Speag SDOOOHO1HA N/A N/A N/A
8 Vector Network Agilent E5071C MY46107615 Jan 6 2014 Jan 7t 2015
9 Signal Generator Agilent E4438C MY49072279 Nov 27t 2013 Nov 27t 2014
10 Amplifier Mini-circult ZHL-42W QA098002 N/A N/A
11 Power Meter Agilent N1419A MY50001563 Nov 27 2013 Nov 271 2014
12 Power Sensor Agilent N8481H MY51020010 Nov 27 2013 Nov 27t 2014
Directional
13 Agilent 772D MY46151275 Nov 27" 2013 Nov 27" 2014
Coupler
Directional
14 Agilent 778D MY48220607 Nov 27" 2013 Nov 27" 2014
Coupler
15 Dipole 835MHz Speag D835V2 4d154 Jun 6% 2013 Jun 6" 2015
16 Dipole 1900MHz Speag D1900V2 5d142 Jun 10t 2013 Jun 10t 2015
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Appendix A. System validation plots:

DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d154
Program Name: System Performance Check Head at 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.91 mho/m; & = 42.27; p = 1000 kg/m?3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.08, 4.08, 4.08); Calibrated:8/5/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.59 W/kg

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/ICube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.7 V/m; Power Drift = -0.078dB

Peak SAR (extrapolated) = 3.8 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 2.71 W/kg

dB
— 0.000

—-3.66

-F.32

-11.0

-14.6

-18.3

0 dB =2.71W/kg
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DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d154
Program Name: System Performance Check Body at 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/m; &, = 54.73; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.08, 4.08, 4.08); Calibrated:8/5/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=10mm, Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.49 W/kg

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

Reference Value = 52.1 V/m; Power Drift = -0.027dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2.61 W/kg

dB
— 0.000

-F.32

-11.0

-14.6

-18.3

0dB =2.61W/kg
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DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d142
Program Name: System Performance Check Head at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.42 mho/m; & = 39.27; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.08, 4.08, 4.08); Calibrated:8/5/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 11.1 W/kg

d=15mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 90.8 V/m; Power Drift = -0.099dB

Peak SAR (extrapolated) = 20 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.36 W/kg

Maximum value of SAR (measured) = 12 W/kg

dB
— 0.000

-4.20

-10.5

0 dB = 12W/kg
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DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d142
Program Name: System Performance Check Body at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.54 mho/m; & = 52.45; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.08, 4.08, 4.08); Calibrated:8/5/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

d=15mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 12 W/kg

d=15mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 88.6 V/m; Power Drift = 0.025dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1 g) =10.6 W/kg; SAR(10 g) =5.4 W/kg

Maximum value of SAR (measured) = 12 W/kg

dB
— 0.000

—-2.10

-4.20

-6.30

-8.40

-10.5

0 dB = 12W/kg
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Appendix B. SAR Test plots:

Plot 1: Date/Time: 5/22/2014 8:56:22 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; o = 0.892 mho/m; & = 41.5; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.26, 6.26, 6.26); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right touch/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.526 W/kg

Right touch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 17.1 V/m; Power Drift = -0.108 dB

Peak SAR (extrapolated) = 0.668 W/kg

SAR(1 g) = 0.476 W/kg; SAR(10 g) = 0.317 W/kg

Maximum value of SAR (measured) = 0.513 W/kg

dB
— 0.000

-4,60

Q)

-6.90

-9.20

0dB =0.513W/kg Right touch Section, Liquid: Head
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Plot 2: Date/Time: 5/22/2014 9:15:58 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: SI PIN; Serial: IMEI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; ¢ = 0.892 mho/m; & = 41.5; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.26, 6.26, 6.26); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right tilt/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.220 W/kg

Right tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.5 V/m; Power Drift = 0.131 dB

Peak SAR (extrapolated) = 0.419 W/kg

SAR(1 g) =0.203 W/kg; SAR(10 g) = 0.130 W/kg

Maximum value of SAR (measured) = 0.205 W/kg

dB
— 0.000

-6.00

R

0 dB = 0.205W/kg Right tilt Section Liquid: Head
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Plot 3: Date/Time: 5/22/2014 10:40:35 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: SI PIN; Serial: IMEI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; ¢ = 0.892 mho/m; & = 41.5; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.26, 6.26, 6.26); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left tilt/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.252 W/kg

Left tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 16.2 V/m; Power Drift = -0.136 dB

Peak SAR (extrapolated) = 0.386 W/kg

SAR(1 g) =0.220 W/kg; SAR(10 g) = 0.138 W/kg

Maximum value of SAR (measured) = 0.242 W/kg

dB
— 0.000

- \@

0 dB = 0.242W/kg Left tilt Section Liquid: Head
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Plot 4: Date/Time: 5/22/2014 10:58:50 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; 0 = 0.892 mho/m; & = 41.5; p = 1000 kg/m?3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.26, 6.26, 6.26); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.454 W/kg

Left touch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.1 V/m; Power Drift = -0.176 dB

Peak SAR (extrapolated) = 0.647 W/kg

SAR(1 g) = 0.421 W/kg; SAR(10 g) = 0.278 W/kg

Maximum value of SAR (measured) = 0.452 W/kg

dB
— 0.000

-4,60

W

-6.90

0dB =0.452W/kg Left touch Section Liquid: Head
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Plot 5: Date/Time: 5/23/2014 2:45:00 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; 0 = 0.892 mho/m; & = 41.5; p = 1000 kg/m?3
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.26, 6.26, 6.26); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right touchSIM2/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.543 W/kg

Right touchSIM2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 18.2 VV/m; Power Drift = -0.180 dB

Peak SAR (extrapolated) = 0.653 W/kg

SAR(1 g) = 0.473 W/kg; SAR(10 g) = 0.317 W/kg

Maximum value of SAR (measured) = 0.506 W/kg

dB
— 0.000

-4.,52

-6.78

0 dB = 0.506W/kg Right touch Section Liquid: Head
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Plot 6: Date/Time: 5/22/2014 6:07:12 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.4 mho/m; & = 40.5; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(5.21, 5.21, 5.21); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right touch/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.218 W/kg

Right touch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.9 V/m; Power Drift = -0.108 dB

Peak SAR (extrapolated) = 0.420 W/kg

SAR(1 g) = 0.211 W/kg; SAR(10 g) = 0.115 W/kg

Maximum value of SAR (measured) = 0.233 W/kg

dB
— 0.000

-1.20 @)

0 dB =0.233W/kg Right touch Section Liquid: Head
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Plot 7.  Date/Time: 5/22/2014 5:41:37 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.4 mho/m; & = 40.5; p = 1000 kg/m?
Phantom section: Right Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(5.21, 5.21, 5.21); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Right tilt/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.247 W/kg

Right tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.3 V/m; Power Drift = 0.024 dB

Peak SAR (extrapolated) = 0.469 W/kg

SAR(1 g) = 0.237 W/kg; SAR(10 g) = 0.127 W/kg

Maximum value of SAR (measured) = 0.266 W/kg

dB
— 0.000

-8.64

W,

-21.7

0 dB =0.266W/kg Right tilt Section Liquid: Head
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Plot 8: Date/Time: 5/22/2014 5:21:14 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.4 mho/m; & = 40.5; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(5.21, 5.21, 5.21); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left tilt/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.324 W/kg

Left tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.7 VV/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 0.597 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.148 W/kg

Maximum value of SAR (measured) = 0.341 W/kg

dB
— 0.000

-8.36

A\

-20.9

0 dB =0.341W/kg Right tilt Section Liquid: Head
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Plot 9: Date/Time: 5/22/2014 5:02:49 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.4 mho/m; & = 40.5; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(5.21, 5.21, 5.21); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left touch/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.240 W/kg

Left touch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 12.8 VV/m; Power Drift = -0.138 dB

Peak SAR (extrapolated) = 0.442 W/kg

SAR(1 g) =0.232 W/kg; SAR(10 g) = 0.118 W/kg

Maximum value of SAR (measured) = 0.260 W/kg

dB
— 0.000

0 dB =0.260W/kg Left touch Section Liquid: Head
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Plot 10: Date/Time: 5/22/2014 8:27:23 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.4 mho/m; & = 40.5; p = 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(5.21, 5.21, 5.21); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Left tilt 2-SIM2/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.320 W/kg

Left tilt 2-SIM2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 14.7 V/m; Power Drift = -0.045 dB

Peak SAR (extrapolated) = 0.601 W/kg

SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.147 W/kg

Maximum value of SAR (measured) = 0.340 W/kg

dB
— 0.000

-8.04 @

-20.1

0 dB =0.340W/kg Left tilt Section Liquid: Head




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
&~ Report NO.: TS201410503001 Page 42 / 81

Plot 11:  Date/Time: 5/23/2014 4:32:20 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; 0 = 0.992 mho/m; & = 55.5; p = 1000 kg/m?3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.28, 6.28, 6.28); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Worn With HS/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.231 W/kg

Worn With HS/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 15.9 V/m; Power Dirift = -0.483 dB

Peak SAR (extrapolated) = 0.278 W/kg

SAR(1 g) =0.201 W/kg; SAR(10 g) = 0.136 W/kg

Maximum value of SAR (measured) = 0.216 W/kg

dB
— 0.000

—-2.22

-4.44

7z
—

-b.66

-8.88

0dB =0.216W/kg Flat Section Liquid: Body
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Plot 12: Date/Time: 5/23/2014 4:50:17 AM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 837 MHz; 0 = 0.992 mho/m; & = 55.5; p = 1000 kg/m?3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(6.28, 6.28, 6.28); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1432; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Front With HS/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.583 W/kg

Front With HS/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 22.3 V/m; Power Drift = -0.260 dB

Peak SAR (extrapolated) = 0.775 W/kg

SAR(1 g) = 0.512 W/kg; SAR(10 g) = 0.335 W/kg

Maximum value of SAR (measured) = 0.550 W/kg

dB
— 0.000

—-2.72

-5h.44

-10.9

-13.6

0 dB = 0.550W/kg Flat Section Liquid: Body
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Plot 13: Date/Time: 5/23/2014 3:23:09 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: SI PIN; Serial: IMEI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; o = 1.54 mho/m; & = 53.7; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.96, 4.96, 4.96); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Worn With HS/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.397 W/kg

Worn With HS/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 10.1 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.654 W/kg

SAR(1 g) =0.385 W/kg; SAR(10 g) =0.198 W/kg

Maximum value of SAR (measured) = 0.439 W/kg

dB
— 0.000

—-3.90

7.80 )y =
=

0 dB =0.439W/kg Flat Section Liquid: Body
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Plot 14: Date/Time: 5/23/2014 2:50:17 PM
Test Laboratory: SUNWAY COMMUNICATION CO.,LTD.

DUT: MADETRONICS mini5130; Type: Sl PIN; Serial: IMElI Number
Program Name: MADETRONICS mini5130

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; ¢ = 1.54 mho/m; & = 53.7; p = 1000 kg/m?3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ES3DV3 - SN3028; ConvF(4.96, 4.96, 4.96); Calibrated: 8/1/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn689; Calibrated: 7/20/2013

- Phantom: SAM with TP1360; Type: SAM; Serial: Not Specified

- Measurement SW: DASY4, V4.7 Build 53; Postprocessing SW: SEMCAD, V1.8 Build 172

Front With HS/Area Scan (51x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.101 W/kg

Front With HS/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.74 VV/m; Power Drift = -0.053 dB

Peak SAR (extrapolated) = 0.150 W/kg

SAR(1 g) = 0.091 W/kg; SAR(10 g) = 0.051 W/kg

Maximum value of SAR (measured) = 0.102 W/kg

dB
— 0.000

—-4.06

%@/

-8.12

-20.3

0dB =0.102W/kg Flat Section Liquid: Body
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Appendix C. Probe Calibration Data:
: s p e a g
21 CALIBRATION LABORATORY
Adid: Wo,52 Huwvuanbei Road. Haidian [Hstrit, Beijing. 100191, China
Tl =H&- 1 0-RT 30465 52079 Fux: =Hb- | U-6I 506551504
Le-arsaal: it lio o @i e T RO (TR BT ]
Client Sunway Certificate No: J13-2-2188

— ,
| CALIBRATION CERTIFICATE

! Object ES30V3 - SM:3028

; Calibration Procedure(s) TMC-OS-E-00-105

Calibration Procadures for Dosimetric E-field Probes

Calipration date August 5, 2013

This calibration Certificate documents the traceability to national standards, which reglize the physical units of
maasurements(Sl. The measurements and the uncertainties with confidence probability are given on the following |

pages and are part of the certificats

All calibrations have besn canducted in the closed laporatory facility: environment
Fum dity=70%

Calibration Eguipment used (MATE critical for calibration)

I
temperature(F243°C and I

Scheduled Calibration |

- Frimary Standards C# Cal Da1eqCaEEd by, Certificate Mo}
Power Meter NRP2Z | 101919 01-Jul-13 (TMC, No. JWA1 3-044)
Power sensor NRP-Z91 | 101547 G1-dul-13 (TME. Mo JW13-044)
Power gansor  MRP-£281 | 101548 01-Jul-13 {TMC, No JW13-044)
Reference10dBAkenuatar | BTOS20 12-Dec-12(TMC N JZ12-857)
Referance20dBAttenuator | BTO267 12-Dac-12(TMC No. JZ212-885)
Reference Probe EX30V4 SN 3845 20-Dec-12(SPEAG Na EX3-3846_Dec12)
DAE4 | sM 777 22-Fep-13 (SPEAG, DAEA-TTT_Feb13)
Secondary Standards | 1D# Cal Date(Calibrated by, Cerificate Mo}

SlgnalGeneratorMG3ITO0A | 6201052605  01-Jul-13 (TMC, No. W1 3-045)
 Network Analyzer ESD71C | MY46110673  15-Feb-13 (TMC. NoJZ13-781)
Mama Functicn

Calibrated by: Zhan Jing SAR Test Engiressr

Jun-14
Jun-14
Jun-14
Dec-14
Dec-14 |
Dec-13
Feb-14 |

Scheduled Calibration |
Jun-14
Feb-14

Signature

&4

| Reviewed by: Qi Dianyuan SAR Project Leader f-;:':r‘rzﬁi/

| Appravad by Kiao Li Deputy Director of the labaratery

T |

Issued: August 7, 2013 |
This calbration certificate shall nat be reproduced excapt in full without written approval of the laboratory

Certificate Wo: 113-2-2186 Page i of i
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U 5 Memn. Yl CALIBRATION LABORATORY
Adlcl: M52 [ lusveanbei Road, Flaidian District, Beijing. 690, China
Teh; +Bi10-6230403 32079 Far: — &6 W62 30332504
|'-I'|;|i| Inliayi “cing iI,L' Lo Hl,l_'l (ARERLIE | Tk ilt Loim
Glossary:
TEL tissue simulating liquid
MORMx w2 sensitivity in free space
ConvF sensitivity in TSL F NORMx vz
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD , medulation dependent linearization paramaters
Palarization & @ rotation around probe axis
Paolarization @ f rotation around an axis that is in the plane normal to probe axis (gt measurement center), i

. B=0is normal ta prabe axis

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:
Measuremant Technigques”, December 2003

by IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
i close proximity 1o the ear (frequency range of 300MH2 ta 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e NORM: vz Assessed for E-field polarization 8=0 (f2200MHz in TEM-cell; f=1800MHz: waveguide)
MORMx vz are only intermediate values, |.e.. the uncertainties of NORMx,y z does not effect the

i field uncerainty inside TSL (see below ConvF),

o NORMx 2z = NORMy. ¥ 2 frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY 4 software varsions later than 4.2, The uncerainty of the
frequency respanse is included in the stated uncertainty of ConvF

o DCPx y 2 DCP are numercal linearization parameters assessad based on the data of power swaep
(no uncertainty required). DCF does not depend on frequency nor media,

« [PAR PAR s the Peak to Average Ratic that s not calibrated but determined based on the signal
characteristics.

s Axyz Bryz Cryz VRxpzA B C are numerical linearnzation parameters assessed based on the
data of power sweep for specific modulation signal The parameaters do nat depend on frequency nar
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

& ConvF and Boundary Effect Farameters: Assessed in flat phantorn using E-field (or Temparature
Transfer Standard for £800MHz) and inside waveguide using analytical fizld distributions based on
power measurements for f =BO0MHz. The same selups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASYY software to improve probe acouracy close o the boundary.
The sensitivity in TSL corresponds to NORMzx,y.2z* CorvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4 4 and higher which
allows extending the validity from+50MHz tox100MHz.

o Spherical isofropy (30 devigtion from isofropyl in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

o Sensor Offsel The sensor offset corresponds to the offset of wirltual measurement center from the
probe tip {on probe axis). No tolerance required.

o«  Connector Angle, The angle i assessed using the information gained by determining the NORMz
(o uncertainty reguired).

Certificate Mo: 113-2-2186 Page 2 of 11
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O T ST R
AU R B -
' ' ?.j§~ el X u e 4 g
L S0 Pl | CALIBRATION LABORATORY

e bl Wl e il

A0d; W0 32 Huay pam bei Road, |aidian Dhisiricy, Reijing. 100191, Chma
Tl & Bedim 100afs2 S04AT 320740 Fux: +EBh- 1162301465 -2504

Fe=mum|= Infi ey emieile.com Hnpe s emcale eoit

Probe ES3DV3

SN: 3028

Calibrated: August 5, 2013
Calibrated for DASY/EASY Systems

{Mote: non-compabible with DASY2 system!)

Certificate No: 113-2-2 186 Page 3 of 11
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w1 & By w0 "\ CALIGRATION LABORATORY
Agd: WoUS2 Hlueyaanboel Road. Haidian Distriet. Bedjing. 100191, China
Tiel: ~%f- =623 6352074 Frs: +R=10-2 30463 3-250H4
F=mmuail; Tboyer comeile.oom Elmp s e AT
DASY — Parameters of Probe: ES3DV3 - SN: 3028
Basic Calibration Parameters
B __ » . | Sensor X . Sensoﬁ. _SEETZ ' Unc {kﬂz} __|
Norm(uVi(vim)*)* 1.06 117 114 [x108% |
DCP(mV)" 1056 104.6 98.9

Modulation Cahhratmn Parameters

uID Communication A B c D Tvk | unct
| System Name | dB | dB |,|‘U' dB mv | k=2) |
0 cw x 00 [o0 10 000 [1933 [#6.7%
'¥ 00 (00 (10 [ 2068
2z [00 Joo (10 (1083 |

The reported uncertainty of measurement is stated as the standard uncertainty of |
Measzurement multiplied by the coverage factor k=2, which for a nommal distribution |

Corresponds to a coverage probability of approximately 95%.

* The uncerainties of Morm X ¥, Z do not affect the E*-field uncerainty inside TSL (see Page 5 and Page 6).

B Nurnerical linearization parameter; uncerzinty not reguined.

EUncertainly is determined using the max. deviation from linear response applying rectangular distribution

and 15 expreszed for the square of the field valua.

Cenificate Moz J13-2-2186 Page 4 of 11
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‘L‘f}ﬂz’ A in Lo aporar om W
. < s_p e a g

- e M| CALIBRATION LABORATORY

Acd: b0 32 Huopuanbor Rowd, Haadian Distner. Beijing. 100091, China
Fel: +86- M-6230bA35-20T9 Fas: +80-10-62300635-2504
L-miail: Enilie er canecile.com Hitp:Sawsemeiie.cmm

DASY - Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz]" Palf:::tt::y ) Gun::;f:;':tf | ConvF X | ConvF Y ConvFZ ! Alpha T;::l; !:—:;;tl

850 415 | 092 | 626 | 626 | 626 | 027 180 | —12%

| 900 | 415 | oe7 | &28 628 6 28 026 | 188 | =12%
1750 40.1 137 562 | 562 5 62 027 | 308 | +12% |
1800 | 400 | 140 | 521 | 521 | 521 | 028 | 3.03 | *12% |

2000 | 400 140 514 | 514 5.14 0.27 | 208 | £12%
2450 392 [ 180 484 | 484 | 484 | 046 | 172 | +12%

® Fraquency validity of +100MHz anly appliss for DASY wé. 4 and higher (Page 2), else it is restricted to £50MHz. The
uncertainty is the RSS of ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequancy band
F At freguency below 3 GHz, the valid ity of tissue parameters (€ and o) can be relaxed to £10% if Bguid compensatian
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and a) is
restricted to +5%. The uncerainty is the RSS of the ConvF uncerainty for indicated target lissue paramelers

Certificate Moz 113-2-2186 Page 5 of 11




SHENZHEN SUNWAY COMMUNICATION CO.,LTD
Report NO.: TS201410503001 Page 52 / 81

A LD BES-AEGS AT
s p e a q
CALIBRATION LABDRATORY
Add: We 32 Huovusmbei Rood, Haidion Districy, Peijing, 10K191. China
Tel: = Rii=10-02304633-201T Fax: &= 1062 3040633- 2404

E-mall: Infod emeive.com Hup: Daosws gmein com

DASY - Parameters of Probe: ES3DV3 - SN: 3028

Calibration Parameter Determined in Body Tissue Simulating Media

T -
Depth  Unct. |

- o :
| tMHzc | Reative | Conductivity | o kX | ConvFY | ConvFZ | Alpha

. Permittivity " isim)" | ) (mm) | (k=2)
850 552 098 | 628 | 628 | 628 030 [1.81 |12% |
| soo | ss0 | 105 | 620 | 629 620 | 037 | 161 ___-_1;_a%__|
1750 534 149 §.15 515 515 (030 (282 | £12% |
{1900 | 533 152 | 498 496 496 020|293 | £12% |
| 2000 | 533 152 [ 498 [ 4900 | 4909 [029 [286 | +12% |
2450 527 185 4.36 43 | 43 052 |[171 | =12% |

“ Frequency validity of £100MHz cnly applies for DASY vd.4 and higher {Page 2). else it is restricted to $50MHz. The
unceriainty is the RS5 of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band
F 1 fraquency below 3 GHz, the validity of tissue parameters (€ and o) can be relaxed ta +10% if liguid compensation
formuta is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and g} is
restncted io 45%  The uncerainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

Certificate Mo: J13-2-21 86 Page 6 o f 1




9 SHENZHEN SUNWAY COMMUNICATION CO.,LTD

Report NO.: TS201410503001

Page 53/ 81

Add: Na52 H
lel: +H6-10-623
F=mail:

Frequency response (normalized)

T L i e ) o

|| g y, AL BEIUAL O WD

g TEL o

Rl s ¢ s p e a g
= 9 | |

i femrm, " CALIBRATION LABORATORY

el Koad. Haidian Dhstrict. Beijmg. 100191, China

332070 Fax: +E6-|0-A25046353-2503

Info & emigile. com Hitp: wowow emicie oom
Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

T T T J T T T T T T T ¥ T
o 500 1000 1560 2000 2200 2000

' f [MHz] -
TEM 22

Uncertainty of Frequency Response of E-field: £7.5% (k=2)

Centificate Na: J13-2-2 | R Page Tof 11
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FN | pumoEEr

S
chmnl TR feE s p n o sk g e wat

WUE ot y '

Rl LEFS IV

f‘-}g‘{; e & 5 p e _g g
_____ S0 1 Pl CALIBRATION LABORATORY

Add: o 83 [usgy vanbei R Haidian Districn, Beijing. 10141, China
lel: =& 0-62 30463 3-2079 Far: +RA-1 062 MM 63 3-2504
Eemail; Inlowemeibe.com Hipe e emeine. com

Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22

e
- g
L
-
L)
] ¥
+ £ .
L] : e |
. ] £
- . J :
. ] I:‘n- .
- i
R . BAE. A
B o "
- ' . I %
a ’ "
& &
" hl = T -,
N T T [
" § oo @om ETT T O R R M e wy @ e
T
:‘.
Tk e & ”'_._: CEATRIEE = I'.'_ -'-""'.'

Uncertainty of Axial Isotropy Assessment: +0.8% (k=2)

Certificate No: 113-2-2 186 Page 8 of 11
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;.:5::.--:?.-.2-3 g

CALIBRATION LABORATORY

Soid: B 52 Humvuanbes Bood, | laidion Dhsirict, Beinng, 1091 China
Tl ~RA-10-02 30463 3-2074 Fax: +Bi-10-62304633-2804

E-muail: Infe e emvcite. com Hup:www, emeite. iim

Dynamic Range f(SARcad)
(TEM cell, f = 900 MHz)

i L =
A H
i W
. W
. W
- , w
E =
- ad
" -
£
=L g
[ 75 -
-
g
£ -
e —r ———
i i
o Shﬂfmw cm | .
L] R b

= Lo e - ® W B -
= = | |
= L
= L]
o L
L]
-
La s T - - —r T

SARImW oM |
B 0ol fsmpensatéd - Lompensaled

Uncertainty of Linearity Assessment: £0.9% (k=2)

| 86
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CALIBRATION LABORATORY

s

Al Mo 3 Huavuanbei Reads Haidion Digret, Beifing, 100191, Ching
Tl +Hiths | (ki 23067 32079 Fas: <K 10-h2 3063 3-250)4
I-mall: It o emcite.con

Hicp: o emciie, com

Conversion Factor Assessment

f=900 MHz, WGLS R9({H_convF) f=2450 MHz, WGLS R26(H_convF)

i L}
I. '.1
w,\\\‘ .'--,\¥
Deviation from Isotropy in Liquid
Ca ;i
ve =l
oE
A
=4 et -
N 2]
T4 "'j
08~
-:a”j .
"}’j‘.a—, .,;":-9:5”
5 "“"--_‘_ -H: 42
|-:.'.f = " = e
Xaq 20 . N o)
g ? " uh*_ - " &
Uncertainty of Spherical Isotropy Assessment: +2 83 (K=2)
Certificate Mo: J15-2-2186
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gl s G N BV 4 0o praas w
Bl e Ay
E ¥ 5 R q
Whe (s peag
Sl B U [ ER. ' CAUBRATION LABGRATORY
Ndid: Mo 32 Huop sanbei Rocd. Blaidian Disrict. Begjimg. 100191, China
lel: =& 1062 30463 31179 Fam: 4R bty 2363 32504
E-maal: Indo o emeike.com HLUpz soww amcibe.cam

DASY - Parameters of Probe: ES3DV3 - SN: 3028

Other Probe Parameters

| Sensor Arrangement | Triangular |
| Connector Angle (*) | | 54.7 |
| .Inl'le-r:haninal E.-u.rface Detection Mode . enahla& }
| Cl-ptical Surfar:-.e Datection.lﬂnde __________ disable
| Probe Overall Length . mn;_
"m.iameter " ! -1Dmm
- N — I S
Tip Length 5 10mm
; Ti-p_ D.ia.r.l;atur - - _ 4mm
I Pr.‘;;;!;.to Sens.or X Calibration Pni;t | - | 2mm )
Probe Tip to Ee;-lﬂsor ¥ Calibration Pnir;t | _ 2mm
Probe Tip tu_ éensor z Ga.lill;.-r.ation Pnin;_m | | . 2mm
. R —

Recommended Measurement Distance from Surface | 3Imm

Certificate No: 113-2-2186 Page 11 of 11
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Acceptable Conditions for SAR Measuremenis Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

Jung 26, 2013

The acceptable conditions for SAR measurements wsing probes. dipoles and DAES
calibrated by TMC [ Tefecemmunication Metrofogy Center of MITT in Beiing, Chine).
under thé Dual-Logo Calibration Certificate program and guality assurance (QA)
protocols established between SPEAG (Sclmic! & Parfner Engineering 4G, Switzerfand)
and TMC, 1o suppont FCC (8.8 Federad Commmnicarions Commisyion) equipment
certilfieation are defined and described in the following

v The agreement established berween SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companics and divisions of
such companies) are headguartered in the Greater China Region. including Taiwan
and Hong Kong. This agreement is subject 1o renewal at the end of each calendar
vear between SPEAG and TMC. TMC shall inform the FOC of any changes or early
rermination 1w the agreement.

2y Only a subset of the calibration services specitied in the SPEAG-TMC agreement.
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
follow imz.

a} Calibration of dosimetric {SAR) probes EX3DVS, ETIDVN and ES3DVx,

i} Free-space E-field and H-tield probes. including those used for HAC (hearing
aid compatibility ) evaluation. emperature probes. other probes or equipment
nat identified in this document. when calibrated by TMC, are excluded and
cannol be used for measurements (o support FCC equipment certification.

iy Signal specific and bundled probe calibrations based on PME (probe
modulation response) characteristics are handled according to the
requirements of KDB 863664: that is. ~Until standardized procedures are
available 1o make such determination. the applicability of a signal specific
probe calibration for testing specific wireless modes and technologics s
deternined on a case-by-case basis through KD inguiries, including SAR
system veritication requirements.”

b) Calibration of SAR system validation dipoles, excluding HAC dipoles.

¢t Calibration of data acquisition electronics DAEIVL. DAE4VY and DAEaswvVx,

dy For FCC equipment certification purposes. the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the cquipment identified in the TMC QA protocal (a separate attachment to this
document)

el The identical system and equipment setup, measurement configurations.
hardware, evaluation algorithms. calibration and QA protocols. including the
format of calibration certificates and reports used by SPEAG shall be applied by

ThC,

fi The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version systems,
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31 The SPEAG-TMC agreement includes specific protocols identitied in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
IMC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG, TMC shall, upon request. provide copies of documentation 1o
the FCO to substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (1LCE) stated in the TMC QA
protocn] shall be performed between SPEAG and TMC at least once every 12
maonths, The ILCE aceceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC. SPEAG and FCC agreements to remain valid.

b} Check of Calibration Certificate (CCC) shall he performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMUC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMO
under the program are also issued by SPEAG.

¢) The calibration equipment and measurement system used by TMC shall be
verilied before cach calibration service according to the specific reference SAR
probes. dipoles. and DAE calibrated by SPEAC. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration svstem verification results for all calibrations.

d) Quality Check of Calibration (CiCC) certificates shall be performed by SPEAG at
least once every 12 monmths, SPEAG shall visit TMC facilities 1o venfy the
laboratory. equipment. applied procedures and plausibility of randomly selected
certilicates,

43 A copy of this document, 10 be updated annually, shall be provided w TMC clients
that accept calibration services according to the SPEAG-TMC Dual-Logo ealibration
program. which should be presented 1o a TCB (Telecominmmicarion Certification
By, 1o facilitate FOC equipment approval.

3) TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

I55U0S.

Change Mote: Revised on June 26 1w elarifs the applicabilits of PMRE and Bundled probe calibrations
wconrding 1o the requirements ol KT B6 36
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Appendix D. DAE Calibration Data:

n Gy ehoat e~ Wit

s p e a g
CALIBRATION LABORATORY

alal o w e e ——

Aeld: %082 Husywanbed Boad. Haidian Disricr Beijing. 100191, China
Tel: +BA=-10-R251B51-2T0 Fas: ~86=-10-62 3daii-2 504
L-ai | FHgps W w emeile.com

Client - Sunway Certificate No: J.1a-z-z1ar
CALIBRATION CERTIFICATE

Object DAE4 - SM: 689 [
| Calibration Procedurs(s) TMC-OS-E-01-198
Calibration Procedure for the Data Acquisition Electronics
{DAEX)

| Calibration date: July 20, 2013

This calioration Cerfificate documents the traceabilily to national standards, which realize the physical units of
measuremanis{Sl). The measurements and the uncertainties with canfidence probability are given on the following
pages and are part of the cerificate.

All calibrations have been conducied in the closed laboratory facility: environment temperature(2243)C and |
hurnidify=70%.

Calibration Equipment usad (MATE critical for calibration) [

Frimary Standards I D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration |
i Du-::ur.naihg a | - .
Process Calibrator 753 | 1971018 O1-July-13 [TMC, Ma:WV13-049) July-14
Mame Function Signature |
Calibrated by Zhao Jing SAR Test Engineer $ f
|
i L,
Reviewed by: Ch DHanyuan SAR Project Leader *:'?45“2;5/(-/ |
Approved by Xiao Li Drputy Director of the laboratang ('I}‘Ij%

|
Issued: August 5, 2013 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Ceortificate Moz JA13-2-2187 Page | of 3
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fCD 3DIUAT I s
= B - § p e a gq
: ﬂﬁ-_-;;}v_\- CALIBRATION LABORATORY

gl P

Add: %o, A2 Higwuanbel Road, §Eidian Disiien Bejing, 1000191, China
lel. —Héi- -2 0633-207% Fax: —Hew | D62 3062352504
E-1mal FIttp: www 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,

Certiticate Mo: LZ13-2-2187 Page 2 of 3
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g < S p e
Pl ™ CALIBRATION LABORATORY

P~ SRR

DR

Add: Mo 32 Tuayoanbei Boad, Haidian Disieict, Beijing, 100097, China
Tzl +Bo=10=62 3046352078 Fax: —&6-10-62 304063 3-2504
E-mail: Hnp: s emcrie com

DC Voltage Measurement
AD - Corwerler Resolution nominal

High Range 158 = BAuW full range = 00, +300 mW
Low Range: 1LSB = B1nW full range = -1 A3mW
CASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sac
Calibration Factors X Y z
High Range 404,270 4+ 0.15% (k=2) | 404187 = 0.15% (k=2) 404 856 + 0.15% (k=2)

Low Range 387509 = 0.7% (k=2)

395764 £ 0.7% (k=2) 3.99031 + 0.7% (k=2) :

Connector Angle

Connector Angle fic be used in DASY sysiem BT &"%1°®

Certificate No: JZ13-2.2147 Page % of 3
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26. 2013

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing. China).
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG. Switzerland)
and TMC. to support FCC (U.S. Federal Commumications Commission) equipment
certification are defined and described in the following,

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region. including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
vear between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

2) Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid. are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
following.

a) Calibration of dosimetric (SAR) probes EX3DVx. ET3DVx and ES3DVx.

i) Free-space E-field and H-field probes. including those used for HAC (hearing
aid compatibility) evaluation. temperature probes. other probes or equipment
not identified in this document. when calibrated by TMC. are excluded and
cannot be used for measurements to support FCC equipment certification.

ii) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664: that is. ~Until standardized procedures are
available to make such determination. the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-by-case basis through KDB inquiries. including SAR
system verification requirements.”

b) Calibration of SAR system validation dipoles. excluding HAC dipoles.

¢) Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

d) For FCC equipment certification purposes. the frequency range of SAR probe and
dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate attachment to this
document).

¢) The identical system and equipment setup. measurement configurations.
hardware. evaluation algorithms. calibration and QA protocols. including the
format of calibration certificates and reports used by SPEAG shall be applied by

T™MC.

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5 or
higher version svstems.
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3) The SPEAG-TMC agreement includes specific protocols identified in the following
to ensure the quality of calibration services provided by TMC under this SPEAG-
TMC Dual-Logo calibration agreement are equivalent to the calibration services
provided by SPEAG. TMC shall. upon request. provide copies of documentation to
the FCC to substantiate program implementation.

a) The Inter-laboratory Calibration Evaluation (IL.CE) stated in the TMC QA
grotocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC. SPEAG and FCC agreements to remain valid.

b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

¢) The calibration equipment and measurement system used by TMC shall be
verified before each calibration service according to the specific reference SAR
probes. dipoles. and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration svstem verification results for all calibrations.

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory. equipment. applied procedures and plausibility of randomly selected
certificates.

4) A copy of this document. to be updated annually. shall be provided to TMC clients
that accept calibration services according to the SPEAG-TMC Dual-Logo calibration
program. which should be presented to a TCB (Telecommunication Certification
Body). to facilitate FCC equipment approval.

5) TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical
issues.

Change Note: Revised on June 26 to clarity the applicability of PMR and Bundled probe calibrations
according to the requirements of KDB 863664,
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Appendix E. Dipole Calibration Data:
Calibration Laboratory of i"‘%i Benwatssriactar Kallbrierdienst
Schmid & Pariner e Service Suisss dislonnage
Engineering AG : 3 PR ——
Mnﬂmm '-Qﬁ\"‘w-f" Swiss Cailration Service
Tos!
Accrathed by h Seiss AoCHeEInon Sennce [RAS) Acorediation Mo SCS 108
The Swiss Acersditation Servics s 6m8 ol the signatories 1o the EA
mw#nwdmm
cment  SUNMWaY Corfificsts No: DEISV2-4d154_Juni3
|CALIBRATION CERTIFICATE |
Oyt DB35V2 - SN: 4d154 |
Calibe wtion procsdurs(s) QA CAL-05.v8
| mmmmmwwmmmw:
|
Caflwatau fate Junia 06, 2013
This calvabon cedfemln dotumieis Fe ity 1o d which realize e phyiicsl unis of measunements [57)
mm“ummcmmmwmhmm-ﬂwwumwm
ummmwﬁﬂdnhﬁuﬂmmmmmﬂnm-ntmmfm&
| Catbmbon Equiprment uldd (MATE crtcal for CAlExason) |
pumarySanders |08 CalOuie(Conficuts ) Scedie Ol ——1
Prower marler EPM-442A, GEITEB0TOL b1 (Mo FT-ON60) [F=RE]
Pwen sariiad HIF G414 | USITHRETEY 01 +hi 1 (M. 20701640 Oet-13 |
Flahgresnem 20 ol Atteruulor SN: 5058 (8] Oos- Ape- 13 (Mo, FAT-01 7] Apr-14 |
Type8 missatch combination | SHE SOST.3 /0817 -Ape 13 [Na. 20701 78) A4 |
Astgrercn Probes S0 | B 280wc-12 (Me. RRIG0E Deci?) Dwe=12
OAE4 5 801 T5apr-13 (o, DAE4-801_ Apri3) Aprcid |
Rngusckiry SASHANIOT |oe ek Date (0 house) Shedube Chotk |
Pt gamnor 1 REATA YA ORI T 18007 i Pomse check Dct-11) i ot chascic Oc1-13
FIF gaeraeatcd RAS SMT-06 VDS iRy (i s Chopech D111 in honsn chati: Det-13
Mibbwadi Analyher P BTS3E ST 0068S SA00 18538 1 [in housa eheca Oc-130 1 Fiocna g Oci-13
Far=a Funciash
Calbrated by Ll Wyt Laboratory Techmicin
Approved BY. Kaga Pokgvic. Tachnical Manapel

tmemmmmum macapd in wthont willeen mpervll el [P kaboratory

Cartiticalt Mo DRMYZ-40158_Jun1d Pages 1ol B
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Calibration Laboratory of

Schmid & Pariner
Engineering AG

Zeughsusstrasse 43, B004 Tuach, Switreriand

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.2

MN/A not applicable or not measured

Calibration is Performed According te the Following Standards:

a) |EEE Std 1528-2003,

-|EEE Recommanded Practice for Detarmining the Peak Spalial-

Averaged Sp-auiu: Absorption Rate (SAR) in the Human Head from Wireless

b) IEC 62208-1, *Procedure o maasure the

devices used in close proximity 1o the ear (frequency range

February 2005
c)
“Evaluating Compliance
Electromagnetic Fields;
Porlable Devices with FCC
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:
Measurement Conditions:

« Antenna Parameters with

Further details are available
of the certificate. Al figures stated in the cerificate
TSL: The dipole is mounted with the spacer 1o position its foed

2003
(SAR) for hand-held
of 300 MHz 10 3 GHz)",

Federal Communications Commission Office of Engineering & Technalogy (FCC QET),
with FCC Guidelines for Human Exposure 10 Radiofrequency

Additional Information for Evaluating Compliance of Mobile and
Limits for Human Exposure 1o Radiofraquency

Emissions™,

from the Validation Report at the end

are valid al the frequency indicated.

point exactly below the center marking of the flat phantom saction, with the arms oriented

parallel to the body axis.
Feed Point |
positioned under the liquid filled phantom.
measurement at the
reflected power. No uncertainty required.
Electrical Delay: One-way delay between the
Mo uncertainty required.

conneclor.

SMA connector to the feed point.

nce and Retumn Loss: These paraméters ane measured with the dipole
The impedance stated is transiormed from the

The Return Loss ensures low

SMA connector and the antenna feed point.

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

al the antenna

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

nominal SAR result.

The reported uncertainty of measurement is stated as
probability of approximately 85%.

the standard uncertainty of measurament

multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage

Cortificats Mo: DBISVZ-4d154_Juntd Page 2ol B
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Measurement Conditions _
DASY aystem configu rtion, as far as nol on page 1. —
DASY Version DASYS V52, ]
Extrapolation Advanced Extrapolation
Phantom Modular Fint Phaniom
>
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resalution dx, dy, dz = 5mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
Follgwing ametors and calculations wern appled.
T = Temporature Paormittivity Conductivity
20*C 41.5 0890 mha'm
nal Head TSL parameters
MWMTELM (220 £02)°C 404 26% 054 mhafm £ 6%
Head TSL temperature change during test <05°C - J
SAR result with Head TSL
SAR nveraged over 1em’ (1 g) of Head T5L Condition
SAR measured 250 mW input power 247 Wikg ]
SAR for nominal Head TSL parametars | nomaized 1o 1W 8,51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL conditicn
SAH moasurod 250 miW inpul power 1.53 Wikg
SAR for nominal Head TSL paramators normalized to 1W 6,17 Wikg 2 16.5 % (k=2) |
Body TSL parameters
and calculabons word
The following paramesers aplied - [
Hominal Body TSL paramelers 220°C 552 0.07 mha'm
Measured Body TSL parameters 20202 "C B4526% 1.00 rmiho'm = 6 %
mmmmmmw «05°C - —
SAR result with Body TSL |
SAR averaged over 1.cm’ (1 g) of Body TSL Condition
SAR measurod 250 W ingat power 244 Wikg
SAR for nominal Body TSL parametors poemalized o 1W £.51 Wikg = 17.0 % (k=2)
or
SAR averaged over 10 em’ (10 g} of Body TSL condition =i
SAR measuted 250 WY inpul power 1.58 Whg
AR for nominal Body TSL paramalers normalized 1o TW £.23 Wikg = 16.5 % (k=2)

Cenfficate No: DSISV2-4d154_Junid Page3olB
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Appendix
Antenna Parameters with Head TSL -
Impadanc raratormed 1o feed point [ 52401-28 K0
Retum Loss | . 28.8 48
Antenna Parameters with Body TSL
prn-450
food posm
umdml:m. wanalormed 1o ———
Rbum Loss
General Antenna Parameters and Design
[‘Eectrical Detay (one desction) [ 1,432 ns ]

nasod.
Afver bong term use with 1T00W mdialed power, only & slight warming of the dpole rear 1hie leedpoint can ba Mo

ﬁpﬂhhmﬂmm.ﬂnﬁqﬂmﬂm mwmmmwdmlmmmmwmﬁ
mmmﬁﬂlﬂmﬂﬂﬂll ok ¥ PMM Mimﬁm?;“;mg:“m““
in peder 10 Impeove ma 0 .
M?Mn:::ﬂ;pgm The SAR data ase not affected by this changa The cverall dipose length is &
! the
:iou:n;r:a“;.mnhnl.rdb-mdnﬂmmm-m.mﬂwmﬂﬂmmhmmm:mr
foedpoint may be damaged

Additional EUT Data

Marufactuned SPEAG
- Decernbar 28, 2012 |
Manufactured on

Cartificate No: DEISVZ2-4d154_un1d Page 4ol B
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DASYS Validation Report for Head TSL

Date: 06,06.2013
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 835 MHz: Type: DRISV2: Serial: DE3SV2 - SN: 44154

Communication System: UID 0 - CW ; Frequency: 835 MHz

Medium parameters used: { = 835 MHz: o = 0.94 S/m: £ = 40.4; p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANS] CH3.19-2007)

DASYS2 Configuration:
« Probe: ES3IDV3 - SN3205; Conv (6,05, 6,05, 6.05); Calibrated: 28.12.2012:
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 %0601 Calibeated: 25.04,.2013
« Phantom: Flat Phantom 4.91; Type: QDODDP49AA; Serial: 1001

« DASYS5252.86(1115) SEMCAD X 1469(7117)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 57,316 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.76 Wikg

SAR(I g) = 2.47 Wikg: SAR(10 g} = 1.59 Wikg

Maximum value of SAR (messured) = 291 Wikg

0 dB = 201 Wikg = 4.64 dBW/kg

Cenificale No: DE35V2-4d154_Jun13 Page 5ot 8
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Impedance Measurement Plot for Head TSL

B Jun 2013 eEder I

[i] S M
Wi 811 L g wLF & g, ol
= - - ——— - i
AL/
L.'.'J
Wid
% PagaGol B

Carificate No: DBASV2-44154 Jumi13
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DASYS Validation Report for Body TSL

Date: 05.06.2013
Test Laboratory: SPEAG, Zurich, Switze rland
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DEISV2 - SN: 4154

Communication System: UID 0 - CW ; Frequency: £35 MHz

Medium parmeters used: (=8 MHa=15mie=53 5 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASYS ( [EEEMEC/ANST C63,19-2007)

DASY 52 Configuration:
. Probe: ESIDV3 - SN3205: Conv(6.04, 6.04. 6.04); Calibrated: 28.12.2012:
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAES $n601; Calibrated: 25.04.2013
«  Phantom: Flat Phantorm 4.91; Type: QDODOPADAA; Serial: 1001

. DASYS2S2E6(1115); SEMCAD X 14687117

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = $5.428 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3158 Wikg

SAR(1 ) = 2.44 Wikg: SAR(10 g) = 1.59 Wik

Maximum value of SAR (measured) = 245 Wikg

]

0dB = 2.85 Wikg = 4.55 dBW/kg

Coribeate Mo DEASV2-4d154, Junid Paga 7 of B
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Impedance Measurement Plot for Body TSL

Cortificato Mo DEISVZ-2d 154 _Jun13 Pago 8ol B
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Calibration Laboratory of S, Schwnizerl Pheidianat
Schmid & Partner =7 mmmw
Engineering AG — Servizio svizzere di inratura
Zeughausstrasse 43, B004 Zurich, Switzerland -:.’.‘,',’I'.:‘:‘R.» Swiss Calibraticn Service

Accraditod by the Swiss Accredilaiion Servicos [SAS)
Thie Swiss Accreditation Service ks one of the signatories to the EA
Multilatersl Agreement for the recognition of calibration certificates

Accreditation Mo SCS 108

Client  Sunway Cortificate No: D1900V2-5d142_Jun13

CALIBRATION CERTIFICATE
Objoct D1 800V2 - SN: 5d142
Gafibeation procodune(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Calitiration date June 10, 2013

Tha mass el i i

Calibeaticn Equipmant used (MATE critical lor caliration)

This calibration certificate documaents tha iraceabdiny 1o nationsl stancards, which realize the physical s of messunements (S().
with confidence probability s given on the loliowirg pages and are par of the cestificale.

All calipratians have been conducied in the closed laboratory laciizy: envirnmant temporatues (22 = 31°C and hurmidity < 70%.

Primary Standards =X Cal Datn {Cortificat Ma.j Scheduled Calibration

Powar matar EFM-4424 GBITaR0T04 01-Mow=12 (Mo, 297-01640) O3

Powar sensor HP B4A1A LSaT2aaTEy 01-Mgy-12 (o, 287-01640] Dcl-13

Rderonce 20 dB Albenuaior 5M: 5058 (20%) Od-fipr-13 (N, 217-01736) Ape-14

Type-N mismalch combination SM: 5047.3 / E32T Od-Ape-13 {No, 21701 730) Ape-14

FAetenence Proba ES30VA SN; 3205 28-Dac-12 (No. ES3-X205_Dac12) Daz-13

DAE4 Sh: 801 25-Ape-13 [No. DAES-801_Apr13)} Aprad

Secondary Slandards e Chock Date (in house) ‘Sohacubad Chack

Power sensor HP B481A MYd108enT 18-0c1-02 (in house chack Oel-11) Ini house chack: Oct-13

AF ganaralce RAS SWT-06 100005 Dd-Aug-88 (in house check Oct-11) In house check: Det13

Matwork Anadyzer HP B753E US3ITIe05e5 34208  18-0ct-01 {in house check Oci=12) In Fousa chack: Oet-13
Hama Function Signature

Caltratod bry: Jston Kastrati Laboratory Technician = E [JL_/——

Approved by. Katja Pokovic Technical Managar

g

Essuad: Jura 11, 2013

This calibration caedificate shall not be reproduced mopt in ull without wiithen spproval of the sboratony.,

Codificate Moc D1900V2-5d142_Jun13

Page1ol8
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Calibration Laboratory of sq‘\"\\y"‘z; g  Schweizerischer Kalibrierdienst
Schmid & Partner i‘ ﬁ\"—’/ ’;‘ c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland f-,,h//;-\_::?\“\\?“ S swiss Calibration Service
LU
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 (frequency 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.

e 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.

e 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.

e 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.

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

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

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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (22.0+0.2) °C 39.3+6% 1.34 mho/m = 6 %

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

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

SAR measured 250 mW input power 9.83 Wikg

SAR for nominal Head TSL parameters normalized to 1W 40.2 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.18 W/kg

SAR for nominal Head TSL parameters normalized to 1W 21.0 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0+0.2) °C 53.7+6% 1.50 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 10.1 Wikg

SAR for nominal Body TSL parameters normalized to 1W 40.8 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.41 W/kg

SAR for nominal Body TSL parameters normalized to 1W 21.8 W/kg = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5280 +5.8jQ

Return Loss -24.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4800 +6.2jQ

Return Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d142

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.34 S/m: &, = 39.3: p = 1000 kgfm"
Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: ES3DV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated; 28.12.2012:

e Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
 DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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 = 95.950 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.8 W/kg

SAR(1 g) = 9.83 W/kg; SAR(10 g) = 5.18 W/kg

Maximum value of SAR (measured) = 12.3 W/kg

0dB =12.3 W/kg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d142

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; &, = 53.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 25.04.2013
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95.950 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.41 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

0dB=12.8 W/kg =11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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