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Applicant Information

Client Vitall Inc.

Address 4539 Metropolitan Court, Frederick, MD21704

Manufacturer Vitall Inc.

Address 4539 Metropolitan Court, Frederick, MD21704

EUT Vitall

Model No. V-HMO011

Standard Applied

Laboratory

Max. Average

Output Power

Max. Reported SAR Value

Max. Simultaneous SAR Value

IEEE Std1528-2013 and 47CFR § 2.1093

FCC KDB Publication 648474 D04 Handset SAR v01r01
FCC KDB Publication 447498 D01v05r01

FCC KDB Publication 865664 D01v01r01

CERPASS TECHNOLOGY CORP.

No.66,Tangzhuang Road, Suzhou Industrial Park, Jiangsu
215006, China.

GSM1900: 28.96dBm

WLAN: 18.84dBm

BT: 7.0dBm

Mouth Worn

PCS1900: 0.092 W/kg(1g)

802.11b: 0.027 W/kg(1g)

Wrist Worn

PCS1900: 0.895 W/kg(10g)

802.11b: 0.129 W/kg(10g)

Mouth Worn

PCS1900+Bluetooth: 0.196W/kg(1g)

Wrist Worn

PCS1900+Bluetooth: 0.979W/kg(109g)
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1. General Information

1.1. Executive Summary

The EUT is a Wrist MOBILE PHONE with operations in 1900MHz and 2450MHz frequency ranges. It
contains GSM/GPRS, 802.11b/g/n and BT functions for SAR testing. The measurement was

conducted by CERPASS, carried out with the dosimetric assessment system under DASY5. And it
conducts according to the IEEE Std.1528-2013 and FCC KDBs for SAR evaluating compliance.

1.2. Description of Equipment under Test

Product Name Vitall

Model No. V-HM011

IMEI 352151028888886
Hardware Version MT6250

Software Version

MAUI.11B.W11.32.SP.V2.F3.P1

Device Category

Portable

RF Exposure Environment

Uncontrolled

Antenna Type Internal

2G

Support Band PCS1900

GPRS Type Class B

GPRS Class Class 12

Uplink PCS 1900: 1850~1910MHz
Downlink PCS 1900: 1930~1990MHz
Release Version Rel-6

Type of modulation GMSK for GSM/GPRS
Antenna Type FPC

Antenna Gain

PCS1900: 1dBi

Bluetooth

Bluetooth Frequency

2402~2480MHz

Bluetooth Version

V3.0

Type of modulation

FHSS

Data Rate

1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps (8DPSK)

Antenna Type

Multilayer ceramic Antenna

Antenna Gain

2dBi

Wi-Fi

Wi-Fi Frequency

802.11b/g/n(20MHZz): 2412 ~ 2462 MHz

Cerpass Technology Corp.
Tel:886-512-6917-5888 Fax:886-512-6917-5666

. December 27,2013
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802.11n(40MHz):2422~2452 MHz
Type of modulation 802.11b: DSSS; 802.11g/n: OFDM
802.11b: 1/2/5.5/11 Mbps
Data Rate 802.119g: 6/9/12/18/24/36/48/54 Mbps
802.11n: up to 150 Mbps
Antenna Type Multilayer ceramic Antenna
Antenna Gain 2dBi
o
Cerpass Technology Corp. Issued Date : December 27,2013
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1.3. Simultaneous Transmission Configurations
Antenna Location

300 Antenna

—— ]

a. |
s
i
¥ hi

Simultaneous Transmission Scenarios

Mode Mouth-Worn Wrist-Worn
GPRS1900 Yes Yes
2.4GHz WLAN Yes Yes
Bluetooth Yes Yes

Simultaneous Transmission Condition

RF Exposure Condition Capable Transmit Configurations
Mouth-Worn 1. PCS 1900 + BT
PCS1900( Voice) +BT
Wrist-Worn
2. PCS1900(GPRS) + BT
Wireless Router (Hotspot) N/A

Notes:

1. PCS could not transmit simultaneously with WIFI.

2. By reason of their independent modules and antennas, when GSM Voice, GPRS is on, BT function also
can be at work.

3. WiFi 2.4GHz Radio cannot transmit simultaneously with Bluetooth Radio.

4. According to FCC KDB Publication 447498 DO01v05r01 section5.3, transmitter are considered to be
transmitting simultaneously when there is overlapping transmission, with the exception of transmissions
during network hand-offs with maximum hand-off duration less than 30 seconds. This device contains
multiple transmitters that may operate simultaneously, and therefore requires a simultaneously
transmission analysis.

Cerpass Technology Corp. Issued Date : December 27,2013
Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 6 0of 108
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1.4. SAR Test Exclusions Applied

Wi-Fi/Bluetooth
Per FCC KDB 447498 D01v05r01, the SAR exclusion threshold for distances<50mm is defined by

the following equation:

Max Power of Channel (mW)

« o Frequency(GHz) = 3.0
Test Separation Dist (mm) ¥ FIEETEIEARS for 1-g SAR,;

Max Power of Channel (mW)

_ - - _ « Freguency(GHz) =75
‘est Separ 1D 1 b '
Test Separation Dist (mm) for 10-g SAR

Based on the maximum conducted power of Bluetooth and the antenna to use separation distance,
Bluetooth SAR is not required;
[(5.01mW/10)* V2.441] = 0.78<3.0 for Mouth-Worn;
[(5.01mW/5)* \2.441] = 1.57<7.5 for Wrist-Worn.
IEEE 802.11g/n were not evaluated for SAR since the average output power was not more than 0.25 dB

higher than the average output power of IEEE 802.11b.

Licensed Transmitter(s)

GSM/GPRS/EDGE DTM is not supported for US bands. Therefore, the GSM Voice modes in this report do
not transmit simultaneously with GPRS Data.

Channel [DPCCH]) and power control will be adjusted to meet the needs of both services. Therefore,

the UMTS+WLAN scenario also represents the UMTS Voice/DATA + WLAN Hotspot scenario.

1.5. Power Reduction for SAR

There is no power reduction used for any band/mode implemented in this device for SAR purposes.

1.6. Environment Condition

Item Target Measured
Ambient Temperature(°C) 18~25 21.5%2
Temperature of Simulant(°C) 20~22 21+2
Relative Humidity(%RH) 30~70 52

1.7. Test Standards

1.1EEE Std.1528-2013

2.FCC KDB Publication 447498 D01 General RF Exposure Guidance v05r01

3. FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r02
4.FCC KDB Publication 941225 D03 SAR Test Reduction GSM GPRS EDGE v01
5. FCC KDB Publication 941225 D04 SAR for GSM EGPRS Dual Xfer Mode v01

6. FCC KDB Publication 941225 D06 Hotspot Mode SAR v01r01

7.FCC KDB Publication 248227 D01 SAR measurement for 802 11 a b g v01r02
O
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1.8. RF Exposure Limits
Human Exposure Basic restrictions for electric, magnetic and electromagnetic fields. (Unit
in mW/ or W/kg)
Spatial Peak SAR!
1.60
(Head and Body)
Spatial Average SAR®
(Whole Body) 0.08
Spatial Peak SAR®
4.00
(Arms and Legs)
Notes:
1. The Spatial Peak value of the SAR averaged over any 1gram of tissue (defined as a tissue volume in the
shape of a cube) and over the appropriate averaging time.
2. The Spatial Average value of the SAR averaged over the whole body.
3. The Spatial Peak value of the SAR averaged over any 1 grams of tissue (defined as a tissue volume in
the shape of a cube) and over appropriate averaging time.
O
Cerpass Technology Corp. Issued Date : December 27,2013
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2. The SAR Measurement Procedure

2.1. System Performance Check
2.1.1 Purpose

1. To verify the simulating liquids are valid for testing.

2. To verify the performance of testing system is valid for testing.

2.1.2 Tissue Dielectric Parameters for Head and Body Phantoms

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
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
850 415 0.92 55.2 0.99
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

(¢, = relative permittivity, o = conductivity and p = 1000 kg/m?)

2.1.3 Tissue Calibration Result

¢ The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5
Dielectric Assessment Kit and Agilent Vector Network Analyzer E5071C.

O
Cerpass Technology Corp. Issued Date : December 27,2013
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Head Tissue Simulant Measurement

Frequency o Dielectric Parameters Tissue Temp.
Description o
[MHz] € o [s/m] [°C]
Reference result 40.0 1.40 N/A
1900 MHz + 5% window 38.00 to 42.00 1.33t01.47
25-12-2013 39.64 1.46 21.0
Reference result 39.2 1.80 N/A
2450MHz + 5% window 37.24t041.16 1.71t01.89
25-12-2013 37.96 1.89 21.0

Body Tissue Simulant Measurement

Frequency o Dielectric Parameters Tissue Temp.
Description .
[MHZ] e o [s/m] [°C]
Reference result 53.3 1.52 N/A
1900 MHz + 5% window 50.64 to 55.97 1.44t0 1.60
25-12-2013 51.05 1.58 21.0
Reference result 52.7 1.95 N/A
2450MHz + 5% window 50.07 to 55.34 1.851t0 2.05
25-12-2013 51.25 2.01 21.0

* Refer to KDB 865664 D01 v01r01, The depth of body tissue-equivalent liquid in a phantom must
be = 15.0 cm with < + 0.5 cm variation for SAR measurements < 3 GHz and = 10.0 cm with <

0.5 cm variation for measurements > 3 GHz.

2.1.4 System Performance Check Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements
and the system performance check. They are read-only document files and destined as fully defined
but unmeasured masks, so the finished system performance check must be saved under a different
name. The system performance check document requires the SAM Twin Phantom or ELI4 Phantom,
so the phantom must be properly installed in your system. (User defined measurement procedures
can be created by opening a new document or editing an existing document file). Before you start the
system performance check, you need only to tell the system with which components (probe, medium,
and device) you are performing the system performance check; the system will take care of all
parameters.

*» The Power Reference Measurement and Power Drift Measurement jobs are located at the
beginning and end of the batch process. They measure the field drift at one single point in the liquid
over the complete procedure. The indicated drift is mainly the variation of the Dipole output power. If it
is too high (above +0.2 dB), the system performance check should be repeated;

* The Surface Check job tests the optical surface detection system of the DASY5 system by

Cerpass Technology Corp. Issued Date : December 27,2013
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repeatedly detecting the surface with the optical and mechanical
surface detector and comparing the results. The output gives the
detecting heights of both systems, the difference between the two
systems and the standard deviation of the detection repeatability. Air
bubbles or refraction in the liquid due to separation of the
sugar-water mixture gives poor repeatability (above £0.1mm). In that
case it is better to abort the system performance check and stir the
liquid;

» The Area Scan job measures the SAR above the dipole on a plane
parallel to the surface. It is used to locate the approximate location of the peak SAR. The proposed
scan uses large grid spacing for faster measurement; due to the symmetric field, the peak detection is
reliable;

* The Zoom Scan job measures the field in a volume around the peak SAR value assessed in the
previous Area Scan job (for more information see the application note on SAR evaluation). If the
system performance check gives reasonable results. The dipole input power(forward power) was
250mW, 1 g and 10 g spatial average SAR values normalized to 1W dipole input power give
reference data for comparisons and it's equal to 10x(dipole forward power). The next sections analyze
the expected uncertainties of these values, as well as additional checks for further information or
troubleshooting.

2.1.5 System Performance Check Setup

F ¥
Spacar X
e,
r fH‘A . 30 Probe positioner
; e
I £ .II -\.\_\_..\.-
| .. Fiekd probe
_.I . " =y | Flat phantom
LS / | - Lo y
| ‘__.-f’f , -
- Amp Dir. coupler
Signal " Py - .
gﬂnﬂrﬂtnr'—'_' . = _|.'3 dB I _' EE—— : p— '
| I~ Cable Al
Lo ant3 |[ .
ks _ i
o W A
| AMZ  (paad
' ‘\- j
H&-‘
(Pred

2.1.6 Validation Dipoles

The dipoles use is based on the IEEE Std.1528-2013 and FCC KDB 865664 D01 SAR Measurement
100 MHz to 6 GHz v01rOlstandard, and is complied with mechanical and electrical specifications in
line with the requirements of both EN62209-1 and EN62209-2. The table below provides details for
the mechanical and electrical specifications for the dipoles.

Cerpass Technology Corp. Issued Date : December 27,2013
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Frequency L (mm) h (mm) d (mm)
1900MHz 68.0 39.5 3.6
2450MHz 53.5 30.4 3.6
2.1.7 Result of System Performance Check: Valid Result
» System Performance Check for Head
Validation Kit: D1900V2-SN: 5d174
Frequenc SAR [w/k SAR [w/k Tissue Temp.
SIS Description [wika] [wika] 1SSt P
[MHZ] 19 10g [°C]
Reference result 39.9 20.9 N/A
1900 MHz + 10% window 35.91 t0 43.89 18.81 to 22.99
25-12-2013 38.88 20.72 21.0
Validation Kit: D2450V2-SN: 914
Frequenc SAR [w/k SAR [w/k Tissue Temp.
quency Description [wika] [wika] 1SSt P
[MHZ] 19 10g [°C]
Reference result 53.4 24.8 N/A
2450 MHz + 10% window 48.06 to 58.74 22.32t0 27.28
25-12-2013 52.80 24.20 21.0
Note: All SAR values are normalized to 1W forward power.
» System Performance Check for Body
Validation Kit: D1900V2-SN: 5d174
Fre SAR [w/k SAR [wik Ti Té .
quency et [wi/kg] [wi/kg] issue Temp
[MHZz] 19 10g [°C]
Reference result 40.4 21.5 N/A
1900 MHz + 10% window 36.36 t0 44.44 19.35t0 23.65
25-12-2013 40.00 20.80 21.0
Validation Kit: D2450V2-SN: 914
Frequenc SAR [w/k SAR [w/k i .
quency et [wi/kg] [wi/kg] TISSU? Temp
[MHZ] 1g 10g [°C]
Reference result 51.5 23.9 N/A
2450 MHz + 10% window 46.35 t0 56.65 21.51t0 26.29
25-12-2013 49.2 22.28 21.0
Note: All SAR values are normalized to 1W forward power.
O
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2.2. Test Requirements
2.2.1 Test Procedures

Step 1 Setup a Connection

First, engineer should record the conducted power before the test. Then establish a call in handset at
the maximum power level with a base station simulator via air interface, or make the EUT estimate by
itself in testing band. Place the EUT to the specific test location. After the testing, must export SAR
test data by SEMCAD. Then writing down the conducted power of the EUT into the report, also the

SAR values tested.

Step 2 Power Reference Measurements
To measure the local E-field value at a fixed location which value will be taken as a reference value

for calculating a possible power drift.

Step 3 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 fine measurement around the hot spot. The sophisticated interpolation routines implemented
in DASY software can find the maximum locations even in relatively coarse grids. When an Area Scan
has measured all reachable points, it computes the field maximal found in the scanned area, within a
range of the global maximum. The range (in dB) is specified in the standards for compliance testing.
For example, a 2 dB range is required in IEEE Standard 1528 and IEC 62209 standards, whereby 3
dB is a requirement when compliance is assessed in accordance with the ARIB standard (Japan). If
only one Zoom Scan follows the Area Scan, then only the absolute maximum will be taken as
reference. For cases where multiple maximums are detected, the number of Zoom Scans has to be

increased accordingly.

Area Scan Parameters extracted from KDB 865664 D01v01r01

<3 GHz >3 GHz

Maximum distance from closest measurement point

. X . 5+ 1l mm ¥5-5-1n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface @

Maximum probe angle from probe axis to phantom

N ‘ 30°=1° 20°%1°
surface normal at the measurement location

<2 GHz: <15 mm 3 -4 GHz: <12 mm

2-3GHz: <12 mm 4 —6 GHz: < 10 mm

Maximum area scan spatial resolution: AX e, AVagea When the x or y dimension of the test device, in the
measurement plane orientation, is smaller than the above,
the measurement resolution must be < the corresponding
x or y dimension of the test device with at least one
measurement point on the test device.

Cerpass Technology Corp. Issued Date : December 27,2013
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Step 4 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 Zoom Scan measures points (refer to table below)
within a cube whose base faces are centered on the maxima found in a preceding area scan job
within the same procedure. When the measurement is done, the Zoom Scan evaluates the
averaged SAR for 1 g and 10 g and displays these values next to the job’s label.

Zoom Scan Parameters extracted from KDB 865664 D01 v01r01

= 3 GHz =3 GHz
) ) ) =2 GHz: < § mm 1-4GHz <5mm
Maximum #oom scan spatial resolulion: AXewe. AVraom 5 3GHz <5 . 4_6GHz <4 .
2-3 =5 mm - # =4 mm
3 —4GHz: =4 mm
winiform grid: AZzaem(11) < 3 mmum 4 —5GHz: = 3 mm

5—60GHz: =2 mm

Maximum zoom scan AZzol 1): between 3-4GHz: <3 mm
spatial resolution, 1" two points closest < 4 mm 4 -5 GHz: =2.5mm
normal 1o phantom o phantom surface 5—6GHz: <2 mm
surface graded ) -
! arid

AZ g™

between subsequent = 1.5 Afzaeqn=1)

points

3 -4 GHz: = 28 mum

Minimum Foom scan . . .
NV.E = 3 mm 4 -5 GHz: = 25 mm

volume

3=60GHz: =22 mm
Mote: & is the penetration depth of a plane-wave at normal incidence to the tissue medium: see draft standard IEEE
P1528-2011 for details.
° When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of
EDE 447498 is = 1.4 Wkeg, < 8 mm. = 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2 GHz 103 GHz, 3 GHz 1o 4 GHz and 4 GHz 10 & GHz

Step 5 Power Drift Measurements
Repetition of the E-field measurement at the fixed location mentioned in Step 1 to make sure the two
results differ by less than + 0.2 dB.

2.2.2 Standards of Wrist Device SAR testing
Per KDB 447498 D01 General RF Exposure Guidance v05r01 section6.2, when SAR evaluation is

required, next to the mouth use is evaluated with the front of the device positioned at 10 mm from a
flat phantom filled with head tissue-equivalent medium. SAR for wrist exposure is evaluated with the
back of the devices positioned in direct contact against a flat phantom fill with body tissue-equivalent
medium. The wrist bands should be unstrapped and touching the phantom. The space introduced by
the watch or wrist bands and the phantom must be representative of actual use conditions; otherwise,

if applicable, the neck or a curved head region of the SAM phantom may be used.

O
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2.2.3 Test Channel Choosing

1. Per FCC KDB 941225 D03 SAR Test Reduction GSM GPRS EDGE v01, when the 1-g SAR is

<0.8 W/kg, testing for low and high channel is optional.

2. 1) Per KDB 248227 D01v01r02, SAR is not required for 802.11g/HT20 channels when the

maximum average output power is less than 1/4 dB higher than that measured on the

corresponding 802.11b channels.

2) SAR is not required for Channels 12 and 13, if the tune-up limit and the measured output power

for these two channels are no greater than those for the default test channels.

“Default Test Channels™
Mode GHz | Channel {F'll"ll;:t:::l §15.247 UNII
802.11h  802.11¢ )
2.412 1 v v
802.11 b/g 2.437 6 6 \ v
2.462 1’ \ v

e v =“default test channels™

e =npossible 802.11a channels with maximum average output = the “default test channels™

* V= possible 802.11g channels with maximum average output ' dB = the “default test channels”
= when output power is reduced for channel 1 and’or 11 to meet restricted band requirements the
highest output channels closest o each of these channels should be tested

Cerpass Technology Corp.
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3. DASY5 Measurement System
DASY5 Measurement System
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Figure 2.1 SPEAG DASY5 System Configurations

The DASY5 system for performance compliance tests is illustrated above graphically. This system
consists of the following items:

A standard high precision 6-axis robot with controller, a teach pendant and software

A data acquisition electronic(DAE)attached to the robot arm extension

A dosimetric probe equipped with an optical surface detector system

The electro-optical converter(ECO)performs the conversion between optical and electrical
signals

A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

A probe alignment unit which improves the accuracy of the probe positioning

A computer operating Windows 7

DASYS5 software

Remove control with teach pendant additional circuitry for robot safety such as warming lamps,
etc.

The SAM twin phantom

A device holder

Tissue simulating liquid

Dipole for evaluating the proper functioning of the system

Cerpass Technology Corp.
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3.1. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation
algorithms of the Postprocessor, DASY5 allows the generation of measurement grids which are
artificially predefined by analytically based test functions. Therefore, the grids of area scans and zoom
scans can be filled with uncertainty test data, according to the SAR benchmark functions of IEEE
1528.The three analytical functions shown in equations as below are used to describe the possible
range of the expected SAR distributions for the tested handsets. The field gradients are covered by
the spatially flat distribution f1, the spatially steep distribution f3 and f2 accounts for H-field
cancellation on the phantom/tissue surface.

- Toaf =
filae, . 2] Ae—35 |'-L.-:-\:3 —K_—'r
2 il
o f

3.2. DASYS5 E-Field Probe

The SAR measurement is conducted with the dosimetric probe manufactured by SPEAG. The probe
is specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has

special calibration in liquid at different frequency.

SPEAG conducts the probe calibration in compliance with international and national standards (e.g.

IEEE 1528, EN 62209-1, IEC 62209, etc.) under ISO 17025. The calibration data are in Appendix D.

Model EX3DV4
Construction [Symmetrical design with triangular core Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Frequency 10 MHz to 6 GHz

Linearity: £ 0.2 dB (30 MHz to 6 GHz)

Directivity + 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe
axis)

Dynamic Range (10 pwW/g to 100 mW/g

Linearity: £ 0.2 dB (noise: typically < 1 pw/g)
Dimensions  [Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole centers: 1 mm

Application [High precision dosimetric measurements in any exposure scenario (e.g., very
strong gradient fields). Only probe which enables compliance testing for
frequencies up to 6 GHz with precision of better 30%.

O
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3.3. Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) 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.

The input impedance of the DAE4 is 200M Ohm; the inputs are

symmetrical and floating. Common mode rejection is above
80dB.

3.4. Robot

The DASY5 system uses the high precision robots TX90 XL type

= JIII-

out of the newer series from Staubli SA (France). For the 6-axis

controller DASY5 system, the CS8C robot controller version from ' P

Staubli is used. N
The XL robot series have many features that are important for our V b
application: e d \"'

. High precision (repeatability 0.02 mm)
. High reliability (industrial design)
*  Jerk-free straight movements

. Low ELF interference (the closed metallic construction

shields against motor control fields)

. 6-axis controller

3.5. 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 mm. If a i

position has been taught with an aligned probe, the same position

will be reached with another aligned probe within 0.1 mm, even if

the other probe has different dimensions. During probe rotations,

the probe tip will keep its actual position.

O
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3.6. Measurement Server

The DASY5 measurement server is based on a PC/104 CPU
board with a 400MHz intel ULV Celeron, 128MB chipdisk and
128MB RAM. The necessary circuits for communication with the
DAE electronics box, as well as the 16 bit AD converter system

for optical detection and digital I/O interface are contained on the
DASYS5 1/O board, which is directly connected to the PC/104 bus
of the CPU board.

3.7. SAM 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 head

. Right head

. Flat phantom

The ELI4 Phantom also is a fiberglass shell phantom with 2mm
shell thickness. It has 30 liters filing volume, and with a
dimension of 600mm for major ellipse axis , 400mm for minor axis.
It is intended for compliance testing of handheld and
body-mounted wireless devices in frequency range of 30 MHz to
6GHz. ELI4 is fully compatible with standard and all known tissue
simulating liquids.

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.

O
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3.8. Device Holder

* The DASYS5 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 center for both scales is the ear
reference point (EPR).Thus the device needs no
repositioning when changing the angles.The DASY5 device
holder has been made out of low-loss POM material having
the following dielectric parameters: relative permittivity er =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.

* The laptop extension is lightweight and made of POM, acrylic
glass and foam. It fits easily on upper part of the mounting
device in place of the phone positioned. The extension is fully
compatible with the SAM Twin and ELI phantoms.

Cerpass Technology Corp. Issued Date : December 27,2013
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3.9. Test Equipment List
Instrument Manufacturer Model No. Serial No. Cali. Due Date
Staubli Robot TX60L Staubli TX60L 5P6VA1/A/01 only once
Robot Controller Staubli Cs8cC 5P6VA1/C/01 only once
Dipole Validation Kits Speag D1900Vv2 5d174 2015.06.09
Dipole Validation Kits Speag D2450V2 914 2015.06.06
SAM Twin Phantom Speag SAM 1767 N/A
SAM ELI Phantom Speag SAM 1211 N/A
Device Holder Speag SD 000 HO1 KA N/A N/A
Laptop Holder Speag SM LH1 001CD N/A N/A
Data Acquisition Electronic Speag DAE4 1379 2014.06.13
E-Field Probe Speag EX3DV4 3927 2014.06.23
SAR Software Speag DASY5 V5.2 Build 162 N/A
Power Amplifier Mini-Circuit ZVA-183W-S+ MN136701248 N/A
Directional Coupler Agilent 772D MY52180104 N/A
Universal Radio Communication Tester R&S CMU 200 108823 2014.01.08
Vector Network Agilent E5071C MY4631693 2014.01.15
Signal Generator R&S SML 103287 2014.03.09
Power Meter BONN BLWA0830-160/100/40D 76659 2014.11.10
AUG Power Sensor R&S NRP-Z91 100384 2014.03.09
o
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4. Results

4.1. Summary of Test Results
No deviations form the technical specification(s) were ascertained in the course of the tests B
performed

The deviations as specified in this chapter were ascertained in the course of the tests ]
Performed.

4.2. Description for EUT test position

The following procedure had been used to prepare the EUT for the SAR test.

*  The client supplied a special driver to program the EUT, allowing it to continually transmit the
specified maximum power and change the channel frequency.

*  The output power(dBm) we measured before SAR test in different channel

*  Performing the highest output power channel first

* SAR test Tip edge and Bottom Flat mode.

4.3. Conducted power (Average)

» GSM/GPRS
Mode Frequency | Avg. Burst Duty Cycle | Frame Power | Max. Power Scaling
(MHz) Power (dBm) | Factor (dB) (dBm) (dBm) Factor
1850.2 28.90 -9 19.90 29.0 1.02
PCS1900 1880.0 28.45 -9 19.45 29.0 1.14
1909.8 28.96 -9 19.96 29.0 1.01
1850.2 28.69 -9 19.69 29.0 1.07
GPRS1900(1Slot) 1880.0 28.32 -9 19.32 29.0 1.17
1909.8 28.90 -9 19.90 29.0 1.02
1850.2 28.29 -6 22.29 29.0 1.18
GPRS1900(2Slot) 1880.0 28.14 -6 22.14 29.0 1.22
1909.8 28.82 -6 22.82 29.0 1.04
1850.2 27.83 -4.25 23.58 28.5 1.17
GPRS1900(3Slot) 1880.0 27.36 -4.25 23.11 28.5 1.30
1909.8 28.12 -4.25 23.87 28.5 1.09
1850.2 26.84 -3 23.84 27.0 1.04
GPRS1900(4Slot) 1880.0 26.20 -3 23.20 27.0 1.20
1909.8 26.84 -3 23.84 27.0 1.04

Note: 1. Scaling Factor = Max. Power (mW) / Avg. Burst Power (mW); Max. Power is the tune-up power.
2. This device operates using the following maximum and nominal output power specifications. SAR values
were scaled to the maximum allowed power to determine compliance per KDB Publication 447498
DO1vO05.

O
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3. Both burst-averaged and calculated frame-averaged powers are included. Frame-averaged powers
were calculated from the measured burst-averaged power by converting the slot powers into linear units
and calculating the energy over 8 timeslots.
4. The bolded GPRS modes were selected for SAR testing according to the highest frame-averaged output
power table per KDB 941225 D0O3v01.
5. GPRS/EDGE(GMSK) output powers were measured with coding scheme setting of 1 (CS1) on the base
station simulator. CS1 was configured to measure GPRS output power measurements and SAR to ensure
GMSK modulation in the signal. Our Investigation has shown that CS1 - CS4 settings do not have any
impact on the output levels or modulation in the GPRS modes.
» WLAN
Test Mode Channel No. FEIEE) R P Max. Power Scaling Factor
(MHz) (dBm) (dBm)
01 2412 18.36 19.0 1.16
802.11b 06 2437 18.84 19.0 1.04
11 2462 18.61 19.0 1.09
01 2412 12.75 14.0 1.33
802.11g 06 2437 12.71 14.0 1.35
11 2462 13.91 14.0 1.02
01 2412 12.61 14.0 1.38
802.11n (20MHz) 06 2437 12.54 14.0 1.40
11 2462 13.65 14.0 1.08
03 2422 10.6 13.0 1.74
802.11n (40MHz) 06 2437 11.26 13.0 1.49
09 2452 12.26 13.0 1.19
Note 1: Justification for reduced test configurations for Wi-Fi channels Per KDB Publication 248227
D01v01r02 and KDB 447498 D0O1v05r01.
2: For 2.4 GHz, highest average RF output power channel for the lowest data rate for IEEE 802.11b
were selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11g/n) were not
investigated since the average output powers over all channels and data rates were not more than
0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11b mode.
3: When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other channels is not
required. Otherwise, the other default (or corresponding required) test channels were additionally
tested using the lowest data rate.
4: The bolded channel above was firstly tested for SAR.
o
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» Estimated SAR for Bluetooth
Maximum Separation Estimated Separation Estimated
Mode Frequency Allowed Distance SAR 1g Distance SAR 1g
Power (Mouth) (Held-to-mouth) (Wrist) (Wrist)
[MHZz] [dBm] [mm] [Wikg] [mm] [Wikg]
Bluetooth
2441 7.0 10 0.104 5 0.208
; ; JI(GHz) (Max Power of channel, mW)
Estimated SAR=— .- -
5 Min. Separation Distance, mm
, Evaluation formula for 1-g SAR
Maximum Separation Estimated Separation Estimated
Mode Frequency Allowed Distance SAR 10g Distance SAR 10g
Power (Mouth) (Held-to-mouth) (Wrist) (Wrist)
[MHZz] [dBm] [mm] [Wikg] [mm] [Wikg]
Bluetooth
2441 7.0 10 0.042 5 0.084
kit Y f(GHz) (Max Power of channel, mW)
SHIEEESART 1875 " Min. Separation Distance, mm

, Evaluation formula for 10-g SAR

Note: This device contains transmitters that may operate simultaneously. Therefore simultaneous
transmission analysis is required. Per FCC KDB 447498 D01v05r01, simultaneous transmission SAR test
exclusion may be applied when the sum of the 1-g /10-g SAR for all the simultaneous transmitting
antennas in a specific a physical test configuration is<1.6W/kg or 4.0 W/kg. When standalone SAR is not
required to be measured, per FCC KDB 447498 D01v05r01 4.3.2 2, the following equation must be used to
estimate the standalone 1-g/10-g SAR for simultaneous transmission assessment involving that

transmitter.

. December 27,2013
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4.4. SAR Test Results Summary

SAR MEASUREMENT

Ambient Temperature (°C) : 21.5+ 2

Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 £ 2

Depth of Liquid (cm):>15

Product: Mobile Phone

Mouth Worn Configuration

Test Mode: PCS1900(Tune-up power: 29.0dBm)

Test li’IZ::,ition Ante_r_ma Frequency P,A(;\\,A?ér PDO\:;/f(ter SlAgR ?:caling Ss:gel(é Limit

(2omm gap) | FOSMON | Channel | MHz | (@Bm) | (<z02) | Wikg) | P2 | wikg) | VKO

Mouth-Worn Fixed 512 1850.2 28.90 -- -- 1.02 -- 1.6

Mouth-Worn Fixed 661 1880 28.45 -0.09 0.081 1.14 0.092 1.6

Mouth-Worn Fixed 810 1909.8 28.96 -- -- 1.01 -- 1.6

Wrist Worn Configuration

Test|_| F;c;s(,jition Ante_r_ma Frequency pﬁ\\/,\?ér PDO\r/;/fttar SlégR ?:caling SSA(Ellfgg Limit

omm gap) | TOSO" | Channel | MHz | (@Bm) | (<z0.2) | Wikg) | 27 | (wikg) (Wikg)

Head Phantom

Test Mode: PCS1900(Tune-up power: 29.0dBm)

Wrist -Worn Fixed 661 1880 | 28.45 0.18 0.318 | 1.17 0.372 4.0

Test Mode: GPRS1900(2up) (Tune-up power: 29.0dBm)

Wrist -Worn | Fixed 661 1880 | 28.14 0.13 0.57 1.22 0.695 4.0

Test Mode: GPRS1900(3up) (Tune-up power: 28.5dBm)

Wrist -Worn Fixed 661 1880 | 27.36 0.18 0.648 | 1.30 0.842 4.0

Test Mode: GPRS1900(4up) (Tune-up power: 27.0dBm)

Wrist -Worn Fixed 512 | 1850.2 | 26.84 - - 1.04 - 4.0

Wrist -Worn Fixed 661 1880 26.20 -0.17 0.746 1.20 0.895 4.0

Wrist -Worn Fixed 810 1909.8 26.84 -- -- 1.04 -- 4.0

Flat Phantom

Test Mode: GPRS1900(4up) (Tune-up power: 27.0dBm)

Wrist -Worn Fixed 512 | 1850.2 | 26.84 0.17 0513 | 1.04 0.534 4.0

Wrist -Worn Fixed 661 1880 26.20 0.04 0.634 1.20 0.761 4.0

o
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Wrist -Worn Fixed 810 1909.8 | 26.84 0.16 0.669 1.04 0.696 4.0

Note 1: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498;
2: * - repeated at the highest SAR measurement according to the FCC KDB 865664;
3: The limit of Wrist is 4.0W/kg for 10-g SAR.
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SAR MEASUREMENT
Ambient Temperature (°C) : 21.5+ 2 Relative Humidity (%): 52
Liquid Temperature (°C) : 21.0 £ 2 Depth of Liquid (cm):>15
Product: Mobile Phone
Mouth Worn Configuration
Test Mode: 802.11b (Tune-up power: 19.0dBm)
Test Position Frequency Power
e Avg. o SAR Scaling Scaled Limit

Flat it Power Dri 1g Factor | SAR1g (Wikg)
(10mm gap) osttion Channel MHz (dBm) (<io.2) (VV/kg) (W/kg)
Mouth-Worn Fixed 1 2412 18.36 -- -- 1.16 -- 1.6
Mouth-Worn Fixed 6 2437 18.84 -0.13 0.026 1.04 0.027 1.6
Mouth-Worn Fixed 11 2462 18.61 -- -- 1.09 -- 1.6
Wrist Worn Configuration
Test Position

J— Frequency Avg. POV}/f?f SAR Seeliis Scaled Limit

Head it Power Dri 10g Factor | SAR 109 (Wikg)
(Omm gap) OSMON | Channel | MHz | (dBm) | (<x0.2) | (W/kg) (W/kg)
Test Mode: 802.11b (Tune-up power: 19.0dBm)
Head Phantom
Wrist -Worn Fixed 1 2412 18.36 -0.13 0.111 1.16 0.129 4.0
Wrist -Worn Fixed 6 2437 18.84 0.01 0.069 1.04 0.072 4.0
Wrist -Worn Fixed 11 2462 18.61 0.08 0.056 1.09 0.061 4.0
Flat Phantom
Wrist -Worn Fixed 1 2412 18.36 0.07 0.061 1.16 0.071 4.0
Wrist -Worn Fixed 6 2437 18.84 0.02 0.064 1.04 0.067 4.0
Wrist -Worn |  Fixed 11 2462 | 18.61 0.17 0.065 1.09 0.071 4.0
Note 1: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498;

2: * - repeated at the highest SAR measurement according to the FCC KDB 865664;
3: The limit of Wrist is 4.0W/kg for 10-g SAR.

O
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5.

The Description of Test Procedure

5.1. General Notes:

1. Batteries are fully charged at the beginning of the SAR measurements.
2. The manufacturer has confirmed that the device(s) tested have the same physical,
mechanical and thermal characteristics and are within operational tolerances expected for
production units.
3. SAR results were scaled to the maximum allowed power to demonstrate compliance per

FCC KDB Publication 447498 D0O1v05r01.
4. Per FCC KDB 616217 D04 Section 4.3, SAR tests are required for the back surface and edges of
the tablet with the tablet touching the phantom. The SAR Exclusion Threshold in FCC KDB 447498
D01v05 was applied to determine SAR test exclusion for adjacent edge configurations. SAR tests
were required for bottom and primary landscape for the BT/WLAN Antenna.

WLAN/BT Notes:

1. Justification for reduced test configurations for WIFI channels per KDB Publication 248227
D01v01r02 and April 2010 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF output
power channel for the lowest data rate was selected for SAR evaluation in 802.11b. Other IEEE
802.11 modes (including 802.11g/n) were not investigated since the average output powers over all
channels and data rates were not more than 0.25 dB higher than the tested channel in the lowest
data rate of IEEE 802.11b mode.

2. WIFI transmission was verified using a spectrum analyzer.

3. When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel
is <1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other default
channels is not required.

5.2. Simultaneous Transmission Analysis

Simultaneous Transmission Scenario with Bluetooth

_ _ Max. Scaled Bluetooth
Configuration Mode > SAR(W/kg)
SAR(W/kg) SAR(W/kg)
Mouth-Worn PCS1900 0.092 0.104 0.196
Wrist-Worn PCS1900 0.895 0.084 0.979

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated SAR results were

used in the above table to determine simultaneous transmission SAR test exclusion.

Simultaneous Transmission Scenario with Wi-Fi & Bluetooth

Note: Bluetooth and WIFI cannot be transmit at same time, due to they share the same antenna.

Cerpass Technology Corp.
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6. Measurement Uncertainty
DASY5 Uncertainty Budget
according to IEEE 1528/2011 (0.3-3GHz range)
Error Description Uncert. Prob. Div. (ci) (ci) Std.Unc. Std. nc. (vi)
value Dist. 19 10g (19) (10g9) veff
Measurement System
Probe Calibration +6.0% N 1 1 1 +6.0% +6.0% 0
Axial Isotropy +4.7% R V3 0.7 0.7 +1.9% +1.9% 0
Hemispherical Isotropy +9.6% R ~,,-"§ 0.7 0.7 +3.9% +3.9% 00
Boundary Effects +1.0% R V3 1 1 +0.6% +0.6% o0
Linearity 4. 7% R 1.,-"§ 1 1 2.7% +2.7% 00
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% o
Modulation Response +2.4% R V3 1 1 +1.4% +1.4% o0
Readout Electronics +0.3% N 1 1 1 +0.3% +0.3% 0
Response Time +0.8% R V3 1 1 +0.5% +0.5% o0
Integration Time +2.6% R V3 1 1 +1.5% +1.5% o0
RF Ambient Noise +3.0% R V3 1 1 +1.7% +1.7% o0
RF Ambient Reflections +3.0% R V3 1 1 +1.7% +1.7% o0
Probe Positioner +0.4% R V3 1 1 +0.2% +0.2% o0
Probe Positioning +2.9% R V3 1 1 £1.7% +1.7% o0
Max.SAR Eval. +2.0% R 1.,-"§ 1 1 +1.2% +1.2% 00
Test Sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R 1.,-"§ 1 1 +2.9% +2.9% 00
Power Scaling” +0% R V3 0 0 +0% +0% o
Phantom and Setup
Phantom Uncertainty +6.1% R V3 1 1 +3.5% +3.5% o0
SAR correction +1.9% R V3 1 0.84 +1.1% +0.9% 0
Liquid Conductivity (mea.)®** +2.5% R V3 078 |[071 +1.1% +1.0% o
Liquid Permittivity (mea.)?** +2.5% R V3 026 |[0.26 +0.3% +0.4% o
Temp. unc. —Conductivity®® +3.4% R V3 078 |[071 +1.5% +1.4% o
Temp. unc. — Permittivity®® +0.4% R V3 023 |[o0.26 +0.1% +0.1% o0
Combined Std. Uncertainty +11.2% +11.1% 361
Expanded STD Uncertainty(Coverage factor=2) +22.3% +22.2%
L
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7. APPENDIX A. SAR System Validation Data
Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D1900 Head
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.46 S/m; er = 39.64; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius) :22°C; Input power=250mW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
e Probe: EX3DV4 - SN3927; ConvF(8.39, 8.39, 8.39); Calibrated: 2013/6/24;
e Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0
e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14
e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD; Serial: TP-1767
e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)
System Performance Check at Frequencies above 1 GHz/Systemcheck-D1900 Head/Area Scan
(5x7x1): Measurement grid: dx=15mm, dy=15mm Maximum value of SAR (measured) = 13.2 W/kg
System Performance Check at Frequencies above 1 GHz/Systemcheck-D1900 Head/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.307 V/m; Power Drift = 0.12 dB Peak SAR (extrapolated) = 16.7 W/kg
SAR(1g) =9.72 W/kg; SAR(10 g) = 5.18 W/kg Maximum value of SAR (measured) = 13.5 W/kg
dB
1]
3.40
6.80
-10.21
-13.61
-17.01
0dB =13.5W/kg = 11.30 dBW/kg
O
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D2450 Head
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.89 S/m; er = 38.02; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius) :22°C; Input power=250mW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.38, 7.38, 7.38); Calibrated: 2013/6/24;

e Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD; Serial: TP-1767
e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/SystemPerformanceCheck-D2450 Head/Area Scan (4x6x1): Measurement grid:
dx=15mm, dy=15mm Maximum value of SAR (measured) = 10.8 W/kg
Configuration/SystemPerformanceCheck-D2450 Head/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm, Reference Value = 90.631 V/m; Power Drift = 0.04 dB Peak SAR
(extrapolated) = 27.8 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.05 W/kg Maximum value of SAR (measured) = 15.2 W/kg

-4.49

-8.99

-13.48

-17.98

22.47

0 dB = 15.2 W/kg = 11.82 dBW/kg

O
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab

SystemPerformanceCheck-D1900 Body

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.58 S/m; er = 51.05; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius) :22°C; Input power=250mW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;

e Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD; Serial: TP-1767
e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

System Performance Check at Frequencies above 1 GHz/Systemcheck-D1900 Body/Area Scan
(5x7x1): Measurement grid: dx=15mm, dy=15mm Maximum value of SAR (measured) = 14.3 W/kg
System Performance Check at Frequencies above 1 GHz/Systemcheck-D1900 Body/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.678 V/m; Power Drift = 0.13 dB Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.2 W/kg Maximum value of SAR (measured) = 14.4 W/kg

-3.75

-7.50

-11.25

-15.00

-18.75

0 dB = 14.4 W/kg = 11.58 dBW/Kg

O
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab

System Check Body 2450MHz

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2.01 mho/m; er = 51.25; p = 1000 kg/m?;
Phantom section: Flat Section Meas. Ambient Temp(celsius) :22°C; Input power=250mW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3820; ConvF(7.30, 7.30, 7.30); Calibrated: 2013/6/24;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD; Serial: TP-1767
e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check Body 2450MHz/Area Scan (7x11x1): Measurement grid: dx=10mm,
dy=10mm,Maximum value of SAR (measured) = 13.2 mW/g

Configuration/System Check Body 2450MHz/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm,Reference Value = 81.516 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 25.881 mW/g

SAR(1 g) = 12.3 mW/g; SAR(10 g) = 5.57 mW/g Maximum value of SAR (measured) = 14.1 mW/g

dB

-4.52

-9.05

-13.57

-18.10

-22.62

0dB =14.1 mW/g = 22.98 dB mW/g

O
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9. APPENDIX B. SAR measurement Data
Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: PCS1900MHz Mid Mouth-Worn

Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 0 = 1.45 S/m; er = 39.74; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(8.39, 8.39, 8.39); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/PCS1900MHz Mid Mouth-Worn/Area Scan (6x9x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.0892 W/kg

Configuration/PCS1900MHz Mid Mouth-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.509 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.136 W/kg

SAR(1 g) =0.081 W/kg; SAR(10 g) = 0.046 W/kg Maximum value of SAR (measured) = 0.0896 W/kg

-9
=]

-4.00

-8.00

-12.00

-16.00

-20.00

0 dB = 0.0896 W/kg = -10.48 dBW/kg

O
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: PCS1900MHz Mid Wrist-Worn

Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; er = 51.14; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/PCS1900MHz Mid Wrist-Worn/Area Scan (6x9x1): Measurement grid: dx=15mm,
dy=15mm

Maximum value of SAR (measured) = 0.589 W/kg

Configuration/PCS1900MHz Mid Wrist-Worn/Zoom Scan (6x6x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 1.934 V/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.599 W/kg; SAR(10 g) = 0.318 W/kg Maximum value of SAR (measured) = 0.671 W/kg

dB

1]

-5.49
-10.98
-16.46
-21.95
-27.44

0dB =0.671 W/kg =-1.73 dBW/kg
O
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: GPRS1900MHz Mid Wrist-Worn(2up)

Communication System: GPRS(2up); Frequency: 1880 MHz; Duty Cycle: 1:4.2
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; er = 51.14; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz Mid Wrist-Worn(2up)/Area Scan (6x9x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.05 W/kg

Configuration/GPRS1900MHz Mid Wrist-Worn(2up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.687 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 1.98 W/kg

SAR(1 g) = 1.07 W/kg; SAR(10 g) = 0.570 W/kg Maximum value of SAR (measured) = 1.20 W/kg

-4.69

-14.07

-18.76

-23.45

0 dB = 1.20 W/kg = 0.79 dBW/kg

O
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: GPRS1900MHz Mid Wrist-Worn(3up)

Communication System: GPRS(3up); Frequency: 1880 MHz; Duty Cycle: 1:2.8
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; er = 51.14; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz Mid Wrist-Worn(3up)/Area Scan (6x9x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.18 W/kg

Configuration/GPRS1900MHz Mid Wrist-Worn(3up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.915 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 2.26 W/kg

SAR(1 g) = 1.22 W/kg; SAR(10 g) = 0.648 W/kg Maximum value of SAR (measured) = 1.36 W/kg

dB
0

-4.74

-14.23

-18.98

-23.72

0 dB = 1.36 W/kg = 1.34 dBW/kg

O
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: GPRS1900MHz Mid Wrist-Worn(4up)

Communication System: GPRS(4up); Frequency: 1880 MHz; Duty Cycle: 1:2.1
Medium parameters used: f = 1880 MHz; o = 1.57 S/m; er = 51.14; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz Mid Wrist-Worn(4up)/Area Scan (6x9x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.36 W/kg

Configuration/GPRS1900MHz Mid Wrist-Worn(4up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.357 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 2.60 W/kg

SAR(1 g) = 1.4 W/kg; SAR(10 g) = 0.746 W/kg Maximum value of SAR (measured) = 1.58 W/kg

dB

1]

-4.94
-9.88
-14.82
-19.76
-24.70

0dB =1.58 W/kg = 1.99 dBW/kg
O
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Z-Axis Plot
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab;
DUT: Vitall; Type: V-HMO011
Procedure Name: GPRS1900MHz Low Wrist-Worn(4up)
Communication System: GPRS(4up); Frequency: 1850.2 MHz; Duty Cycle: 1:2.1
Medium parameters used: f = 1850.2 MHz; ¢ = 1.53 S/m; er = 51.24; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21 °C
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz Low Wrist-Worn(4up)/Area Scan (6x7x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.05 W/kg

Configuration/GPRS1900MHz Low Wrist-Worn(4up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 21.493 V/m; Power Drift =0.17 dB

Peak SAR (extrapolated) = 2.42 W/kg

SAR(1 g) = 1.06 W/kg; SAR(10 g) = 0.513 W/kg Maximum value of SAR (measured) = 1.19 W/kg

-3.00

-9.00

-12.00

-15.00

0 dB = 1.19 W/kg = 0.76 dBW/kg
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: GPRS1900MHz Mid Wrist-Worn(4up)

Communication System: GPRS(4up); Frequency: 1880 MHz; Duty Cycle: 1:2.1
Medium parameters used: f = 1880 MHz; o = 1.57 S/m; er = 51.14; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz Mid Wrist-Worn(4up)/Area Scan (6x7x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.51 W/kg

Configuration/GPRS1900MHz Mid Wrist-Worn(4up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 26.212 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.18 W/kg

SAR(1 g) = 1.35 W/kg; SAR(10 g) = 0.643 W/kg Maximum value of SAR (measured) = 1.68 W/kg

-3.68

-11.05

-14.74

-18.42

0 dB = 1.68 W/kg = 2.25 dBW/kg
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: GPRS1900MHz High Wrist-Worn(4up)

Communication System: GPRS(4up); Frequency: 1909.8 MHz; Duty Cycle: 1:2.1
Medium parameters used: f = 1909.8 MHz; 0 = 1.6 S/m; er = 51.04; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.91, 7.91, 7.91); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/GPRS1900MHz High Wrist-Worn(4up)/Area Scan (6x7x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.79 W/kg

Configuration/GPRS1900MHz High Wrist-Worn(4up)/Zoom Scan (6x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 27.919 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 3.59 W/kg

SAR(1 g) = 1.49 W/kg; SAR(10 g) = 0.669 W/kg Maximum value of SAR (measured) = 1.93 W/kg

-12.00
-18.00
-24.00

-30.00

0 dB = 1.93 W/kg = 2.86 dBW/kg
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Z-Axis Plot

Interpolated Max SAR Z Line(z)
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: 802.11b 2437MHz Mid Mouth-Worn

Communication System: WiFi; Frequency: 2437 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; o = 1.88 S/m; er = 38.02; p = 1000 kg/m3
Phantom section: Flat Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.38, 7.38, 7.38); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD

e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2437MHz Mid Mouth-Worn/Area Scan (6x9x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.0297 W/kg

Configuration/802.11b 2437MHz Mid Mouth-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.329 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.0520 W/kg

SAR(1 g) =0.026 W/kg; SAR(10 g) = 0.012 W/kg Maximum value of SAR (measured) = 0.0286 W/kg

-9
S m

-4.00

-12.00

-16.00

-20.00

0 dB = 0.0286 W/kg = -15.44 dBW/kg
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: 802.11b 2412MHz Low Wrist-Worn

Communication System: WiFi; Frequency: 2412 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; 6 = 1.96 S/m; er = 51.4; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2412MHz Low Wrist-Worn/Area Scan (7x11x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.243 W/kg

Configuration/802.11b 2412MHz Low Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.964 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.551 W/kg

SAR(1 g) = 0.254 W/kg; SAR(10 g) = 0.111 W/kg Maximum value of SAR (measured) = 0.287 W/kg

dB
0

-4.00

-12.00

-16.00

-20.00

0 dB = 0.287 W/kg = -5.42 dBW/kg
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Z-Axis Plot

Interpolated Max SAR Z Line(z)
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: 802.11b 2437MHz Mid Wrist-Worn

Communication System: WiFi; Frequency: 2437 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; 6 = 1.99 S/m; er = 51.27; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2437MHz Mid Wrist-Worn/Area Scan (7x11x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.148 W/kg

Configuration/802.11b 2437MHz Mid Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.327 W/kg

SAR(1 g) = 0.158 W/kg; SAR(10 g) = 0.069 W/kg Maximum value of SAR (measured) = 0.191 W/kg

-4.00

-12.00

-16.00

-20.00

0 dB = 0.191 W/kg = -7.19 dBW/kg
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: 802.11b 2462MHz High Wrist-Worn

Communication System: WiFi; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium parameters used: f = 2462 MHz; ¢ = 2.03 S/m; er = 51.2; p = 1000 kg/m3
Phantom section: Left Section; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

¢ Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2462MHz High Wrist-Worn/Area Scan (7x11x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.143 W/kg

Configuration/802.11b 2462MHz High Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.275 W/kg

SAR(1 g) = 0.133 W/kg; SAR(10 g) = 0.056 W/kg Maximum value of SAR (measured) = 0.167 W/kg

dB
0

-4.00

-12.00

-16.00

-20.00

0 dB = 0.167 W/kg = -7.77 dBW/kg
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Date/Time: 25/12/2013
Test Laboratory: Cerpass Lab;
DUT: Vitall; Type: V-HMO011
Procedure Name: 802.11b 2437MHz Low Wrist-Worn
Communication System: WiFi; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2412 MHz; 6 = 1.96 S/m; er = 51.4; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21 °C
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2437MHz Low Wrist-Worn/Area Scan (7x9x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.141 W/kg

Configuration/802.11b 2437MHz Low Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.931 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.321 W/kg

SAR(1 g) = 0.134 W/kg; SAR(10 g) = 0.061 W/kg Maximum value of SAR (measured) = 0.159 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.159 W/kg = -7.99 dBW/kg
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HMO011

Procedure Name: 802.11b 2437MHz Mid Wrist-Worn

Communication System: WiFi; Frequency: 2437 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2437 MHz; ¢ = 1.99 S/m; er = 51.27; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21 °C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QD0O00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2437MHz Mid Wrist-Worn/Area Scan (7x9x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.148 W/kg

Configuration/802.11b 2437MHz Mid Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.978 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.349 W/kg

SAR(1 g) = 0.141 W/kg; SAR(10 g) = 0.064 W/kg Maximum value of SAR (measured) = 0.165 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.165 W/kg = -7.83 dBW/kg
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Date/Time: 25/12/2013

Test Laboratory: Cerpass Lab;

DUT: Vitall; Type: V-HM011

Procedure Name: 802.11b 2462MHz High Wrist-Worn

Communication System: WiFi; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; 0 = 2.03 S/m; ¢, =51.2; p = 1000 kg/m3
Phantom section: Flat Section ; Tissue Temp(celsius)- 21°C

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(7.3, 7.3, 7.3); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2013/6/14

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD
e Measurement SW: DASY52, Version 52.8 (7);

Configuration/802.11b 2462MHz High Wrist-Worn/Area Scan (7x9x1): Measurement grid:
dx=12mm, dy=12mm

Maximum value of SAR (measured) = 0.150 W/kg

Configuration/802.11b 2462MHz High Wrist-Worn/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.925 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.343 W/kg

SAR(1 g) = 0.143 W/kg; SAR(10 g) = 0.065 W/kg Maximum value of SAR (measured) = 0.168 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.168 W/kg = -7.75 dBW/kg
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Z-Axis Plot

Interpolated Max SAR Z Line(z)
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8. APPENDIX C Antenna Location, EUT and Test Setup Photographs

Note: Antenna Location, EUT and test setup photographs, see separate documents in PDF, named

FCC SAR-Appendix C-Antenna internal/outside view Photographs and FCC SAR-Appendix C-Test
Setup Photographs.
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9. APPENDIX D. Probe Calibration Data
Calibration Laboratory of Schwelzertscher Kalibrlsrdisnst
Schmid & Partner Service suisas detalonnage
Engineering AG Scrvizin svizzero di faratura
Zaughaussirasse 43, 8004 Zurich, Switzeriand Swiss Callbratlon Sarvice
hacredied by the Swiss Accrediation Senioe (SAF) Bcereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreamant for the recognition of calibration certificates
Object
Calibration procadure(s)
Calibragion dale:
Thig calibratian certificate documenis the recesabilty o nationsl standands, which realiza the physical units of measuraments (51).
The measurements and the uncetainties with confidence probabiily are given on the following peges and sre part of tha cerificate
Al calisrebions hewve bean conducted in the dosed laborabory faciity: enviranment termperiure (22 2 3)°C and humidity < 70%.
Calibraticn Equipmen 1mad (METE critical for calibration)
Primary Standards [] Cal Diaba {Cerlilicate Moy Sechedubed Calibrallen
Prorwer metar EL41BG 5641283574 (=5pr-13 Mo, 2171733 Apr-14 1
Porwar gengor 44124, a1 BT (d-Apr-15 (Mo, 217-01733) Apr-14
Rafarerncs :.'EI_dB Attanuatar Sh- BE064 (Ge) d-Ape-15 [Ma. 297-01737) Apr-14
RFeference 20 4B Atenualor ShL E5ETT (20 {H—Hﬂ'-1_3 [, 21701 £35) Apr-14
Ralarense 30 4B Attenuator SH- 55123 (30b) 4 -Apr-13 Mo, 217-01738) Apr-14
Rafarence Probe ES300Z SN 3013 25-Dec-12 {No. ES33015_DeclZ) Dec-13
| DAE4 S EAD F1-Jar-13 (Mo, DAES-560_Jsn13) Jan-14 N
Secondary Standards ™ | cnesk Date gin nouse) Schetuks Check
RF gansratar HP 86200 | US3s4ZU01700 A-Aug-Ed (in housa chack Ap-13) In house check: Apr-15
Metwark Analyzer HP 87535 US3TIREEs 18-0ct-01 (in house chack Cor-12) In house: check Oct-173
Mame Fun ) ) Sagnarure
Cabratsd by: TR e s ’
Appraved by:
|sgwad: Jure 24, 2015
This caliaralion carfilicats ensll rot be repraduced ercept in full withou wiilten epproval of Lhe laboralory.
Certificats Mo: EX3-3927_Jun13 Page 1af 11
g
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Calibration Laboratory of . ¢w
Schmid & Partner

Enginearing AG T
Zeughausstrasss 43, 2004 Zurich, Gwitzertand G ﬁ o
eyl

Sohweizerischer Kalibriardienst
Sarvice suisse d'éalonnage
Sarvizio svlzzero di taratura
Swiss Calibration Service

)

=
el

Basiatited by the Svies Accrediabon Sanica [SAS) Accraditation Mo.: SCS 108
The Swiss Acsreditation Service is one of the signataries te the EA
Multitateral Agreement for the racognition of callbration certificates

Glossary:

TEL tissue simulating liquid

NORM: v,z sansitivity in frea spaca

CanvF sansitivity in TSL { NORM:x vz

DEP dicde compression point

CF crest factor {1/duty_cycle) of the RF signal

ABCD modulstion dependant linearzation parametars

Polarization ¢ o ratation around probe axis

Palarizatian & & rofation arcund an axis that is in the plana nomal to probe axis {al measurement center),
ie. 8 =01z nosmal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining tha Paak Spatial-Averaged Spacific
Absorpticn Rata (SAR) in the Hurman Head from Wireless Communications Devices: Measurement
Technlgues®, December 2003

b} |EC 62208-1, "Procedure o measurs the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear {freguency ranga of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMx .z Assessed for E-fiedd pelarization 3 = 0 (f < 900 MHz in TEM-call; = 1800 MHz: R22 waveguide).
MNORMx,y.z are only infermediate values, i.8., the uncertainties of NORMx,y.z deas nat affect the E*-field
uncarizinty inside TSL (see below Comd=).

s NORMTxY.Z = MORMx, w2 * frequency_response (sea Fraquancy Response Chart). This linearization Is
implemented in DASY4 software versions |atar than 4 2. The uncestainty of the frequency response ls included
in the stated uncertainty of CamiF.

« DCPxy.z: DCF are numerical nearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor media,

» PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

v Axy.z Bxyz Cxyz Dx vz VRxy z A B, ., D are numearical linearization parametars assassed basad an
the data of power sweap for specific modulaton signal. The parameters do nol depend on frequency mor
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

»  ComvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temparature Transfar
Standard for f = BO0 MHz) and inside waveguide using analyvlical field distibutions based on power
measurements for f = 800 MHz, The same setups ara used for assessment of the parameters applied for
houndary compensation {alpha, dapth} of which typical uncertainty values are given. These parameters are
used in DASY4 software to Improve probe accuracy close fo the boundary. The sansitivity in TEL comespands
o NORMY,y,Z * CamvF whersby 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 + 50 MHz to £ 100
MHz.

= Spherical isotropy (30 dewetion from isofrapy): Ina field of low gradients realized using a flat phantom
exposed by a patch amenna.

= Sensor Offset: The sensor offset corresponds to the offset of vitual measuremeant center from the probe tip
{on proba axis). No tolerance requiresd.

Cartificate Mo: EX3-3927_Jun13 Page 2 of 11
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EX30V4 - SM:352T June 24, 2043
Manufactured:  March 8, 2013
Calibrated: June 24, 2013
Calibrated for DASY/EASY Systems
(Mote: non-compatible with DASY2 system!}
Caificate Mo EX3-3027_Jun13 Page 3 af 11 - -
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Report No.:

SESF1312171

EX30Va- ShaazT

unez 24 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Basic Calibration Parameters

Sengor X Sensor Y Sensor Z Ung {k=2}
Narrm (PN 0.57 033 0,61 +10.1 %
DCP [mY} 101.1 #9.9 ar.9 | |
Modulation Calibration Parameters
[1]+] Communication System Mame A B c 8] VR Unc®
) _ dB dBVRV dB my {=2)
0 oW X .0 00 1.0 oob | 1Fr4 | B
¥ 0.0 i) 1.0 168.2
£ 0.0 0.0 1.0 176.2

The reported uncertainty of measurement is stated as the slandard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximatehy 95%.

" The unceranfies of Mo, ¥ Z do net atlect the EX-lsld uncertarty inside TSL (sae Pages & and &)

¥ Mumearical linearization parameter: wncertaingy nat requined.

F Unzertainty is delemined uging the mazx. deviation from near respanses appiying recangular disvibution and ks exprassed for the scuare of the

fiald vaiue

Cardificate No: EX3-30927 Junid

Page 4 of 11
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EXa3DWVd— SM:3927

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Calibration Parameter Determined in Head Tissua Simulating Media

June 24, 2013

1 {MHz)© peﬁ:lriﬁttim:ﬁ Cu?g:::w ConvF X | ConmvF ¥ | ConvFZ | Alpha ?;?n? ?F;Ezti
450 435 0.87 11.02 11.02 11.02 | 044 | 146 | *+134%
880 41.5 0.92 10.16 10.16 10.16 0.41 0.82 +12.0%
1750 401 1.37 B.73 8.73 B.73 060 Q.80 +12.0%
1900 40.0 1.40 8.30 B.30 B30 (.64 0.88 | £12.0% |
2100 308 1.49 8.39 8.39 8.30 0.58 0.93 +12.0 %
2450 ag.2 1,80 738 738 | 7.38 0.47 1.03 £12.0 %
3200 36.0 4.66 519 519 5.19 0.20 1.80 +13.1 %
5500 358 4,96 5.05 5.05 5.05 0.30 180 | 134 %
SEOD 354 5.27 473 473 4.73 0.35 1.80 £13.1%

“ Fraguency validiy of £ 100 MHz only apphes far DASY wi.d4 and higher (see Page ). dls2 it la resfricted to = 50 MHz. The uncertainty s the RES

of the CarF uncerlainty &t calibration frequancy sne 1ha uncertainky for the indicated frequency bard.

" Al Freguencies Delow 3 GBHz. 1ha valdity of besue paramatars (= and &) can be relaged o e 10% i liquid compersation fomua | sgpled b2
iriesas el SAR velues, Al fraguencles above 3 GHz, the validiny of lissue parameters (e ard o] is reslricted to = 5%, The uncertainty (s tha RSS of

the ComeF uncortairdy far indicabed targel tesue parametars.

Cerificale Mo EX53-3927_Jun13

Page & of 11
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EX300V4— SN:3027

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Calibration Parameter Determined in Body Tissue Simulating Media

June 24, 2013

Relative Conductivity Dapth Unict.
1{MHz}" | Permintivirg " {Sm) ConvFX | ConvFY | ConvFZ | Alpha | (rm) k=2
450 56,7 0.94 11.57 11.57 11.57 0.05 1.21 +13.4 %
BS0 55.2 .89 10.03 10.03 10.03 0.38 0.93 *+12.0 %
1750 534 1.48 833 | 833 | @33 035 | 085 | +120%
1800 53.3 152 7.91 7.91 7.91 0.22 1.13 +£12.0%
2100 53.2 1.62 8.08 8.06 B.06 040 0.50 +12.0 %
2450 527 195 7.30 7.30 7.30 0.0 0.50 *120%
5200 49.0 5.30 4.54 d.54 4.54 040 1.80 +131 %
5500 486 | 585 | 409 4,09 4.0 040 | 190 | £131%
5800 482 5.00 415 415 4.15 045 1.90 131 %

€ Fraquancy validity of = 100 MHz anly apalies for DASY w4 and higher (5ea Page 2), eke it is reslicted 1o £ 50 MHz. The unceriainty is the RS5

of the CervF uncerlsinty &t calbratlon freguency end tha uncansinty for the indicatad fraguency bend

" ol trequencles below 3 GHz, the walkity of tisue paramstars (k and @) can e relaxed ta+ 10% i iquid compensagion formala is appled fo
measurad 58K veiles. At frequancies sbove 3 GHz, 1ha velidity of issue paremeters (¢ and o) is resiricied 1o & 5%, The uncertainty & b RSS of

the CormeF uncedairdy far indicabad {argel fissue paramedars.
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EX3DV4- SN:3927 June 24, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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- H H -4
a‘ = H H i |
& C 1 ! ' |
% (1 R E—— OSSR S —
- 07 ai .
05 E I 11 L1 L1 L1g |
a 500 1000 1500 2000 2500 2000
 [MHz]
= v
Uncertainty of Frequency Response of E-field: * 5.3% (k=2
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EX30ON4-- 3N-FR27

June 24, 2013

Receiving Pattern (¢), 8 =0°
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Uncertalnty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX3DWd— Sh:3527 Jure 24, 2073

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Azsessment: £ 0.6% [k=2}
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EXI0V4— SN:3927

June 24, 2013

Conversion Factor Assessment

f= B50 MHz, WGLS R8 (H_convF)
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Uncertainty of Spherlcal Isotropy Assessment: * 2,69 (k=2)
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EX3IDVa- Shiager June 24, 2012

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927

Other Probe Parameters

| Sensor ATangement Triamgular
Connector Angle () 257
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode - | disabled |
Praba Owverall Langth 1T 337 mm
Probe Body Diameter 10 mm
Tip Length 3 mm
Tip Diameter 2.5 mm
Frabe Tip to Sensor X Calibretion Paint T 1mm |
Probe Tip to Sensor ¥ Calibration Paint T imm
“Probe Tip te Sensor Z Calibration Point 1 mm
| Recommended Measurement Distance from Surface Z mm
Cartificate Mo: EX3-2927_Junl3 Page 116 11
g
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10. Appendix E. Dipole Calibration Data

Calibration Laboratory of ﬁ“@"% Schweizerischer Kallbrlardienst

Schmid & Partner 3 Service suisse d'étalonnage
Engineering AG z Sarvizio svizzero di taratura

Zeughausstrasse 43, 3004 Zurich, Switzerland 'gﬁ‘\} Gwias Calibration Service

Accredited by the Swiss Accreditabion Servica (545)

Accraditation No.: SCS 108

The Swias Accreditation Service s one of the signatories to the EA
Multilateral Agreemenl for the recognition of calibration certificates

Client mm.m ;

Gartiticate No: D450V3-1086. Jun13

CALIBRATION CERTIFICATE

Objct ‘D450VS - SN: 1085
Ceabration procedures) OA CAL 547 ; i P :
Calibration procedurs for dipole validation kits below 700 MHz
| Calibragion dabs: JUHET"-_, 201,3

This calibealion cedtificate documants the traceabilty 10 national standards, which reallze e physical units of measuraments [51).
The measurements and the uncartaintles with confidence probability ana givan on the following papes and are part of the cartificele.

All calibraticng have bean conducted in the closed laboratory tacilily: ervirsnment fempsarature (22 + 3)°C and humnidity < 7005,

Callbretion Equipment wsad (M&TE critical for calibration)

lipe

Primary Siendards Cal Dale (Corfificsie Mo,) Scheciuled Calibration

Fower meter E24158 | aB41295a74 Od-Apr-13 (Mo, 21701 733) Apr-14

Power sengor E44124 | M2 1498087 D-Ape-13 (No, 217-01733) Apr-14

Raferanca 3 dB Attenuatar SN: 55054 (3ch [4-fpr-13 (Mo, 217-01737) Apr-14d

Rafarenca 20 dB Attenustor SM: B0GE (20k) (4-Apr-13 (Mo, 217-0173E) Apr-i4

Twpe-M misrnatch combination SM: 50473/ 0E32T O2-Apr-12 (Mo, 217-017385) Apr-14

Hefarance Proba ETA0VE SN: 1507 28-Dec-12 (Mo, ET2-1507_Dec12) Digc-13

DAEA SN: G54 10-Apr-13 {No. DAES-GEL ApriE) Apr-1d

Secondary Standands 10 # Check Date {in housa) Scheduled Check

Power sensor HP B4814, WY 41 0231 7 1B-00t-02 {in howse check Qet-11) I hewsa chack: Ot 13

RF ganerator RAS SMT-06 100005 04-405-99 (In house chack Ded-11) in houge check: Oct-12

Nedwork Analyzer HF 8753E LIS3TA06ES 54208 18-0ct-01 {in house check 0c-12) In housa check: Oct-132
Mame Funation Signalure

Calibrated by; Jaton Hastran Laboratory Techrician. C%‘ &,/

Approved by: Tectsical Managar

lssued: June 14, 2013

Thig callbration cestilicate shall nat be reproducad axcept in full withous written appraval of the labaratory.

Cerificate No; D450V3-1086_Jun13 Page 1 of &
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstragss 43, B0Od Zurich, Switzerland

Vi,

S e i
I
_,..--'—'-\-..\_\_‘3_-

el

i,

ey

)

Acoreditad by the Swiss Sccreditation Service (SAS)
The Bwiss Accraditation Sarvice lg one al Ihe signatories to the EA
Multilateral Agrezment for the recognition of calibralion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v,z
M/A net applicable or not measured

Schwelzeriacher Kallbrierdlenst
Servioe suisse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

5
c
=

Actreditalion No.: SCS 108

Calibration is Performed According to the Following Standards:

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

b) IEG 62208-1, "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 Hurman Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCGC 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.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

* Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transfarmed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. Mo uncertainty required.

s Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo uncertainty required.

» SAA measured: SAR measured at the stated antenna input power.
= SAA normalized: SAR as measured, normalized fo an input power of 1 W at the antenna

connectar,

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

neminal 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%.

Cerlificate No: D450%3-1086_Juni3 Page 2 of 8
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Measurement Conditions
DASY syatem configuration. as far as not given on page 1.
DASY Version DASYS ve2.a7y
Extrapolation Advanced Extrapolation
Phantom ELM Flat Phantam Shall thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution d, dy, dz =5 mm
Frequeancy 450 MHz + 1 MHz
Head TSL parameters
The following parameters and calzulations wars applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220%C 435 0.87 mha'm
Measured Head TSL parameters (2.0 £ h2) " 442=6"% 0,90 mha'm = 6 %
Head TSL temperature change during test = .5 °C - —
SAR result with Head TSL
SAR averaged over 1em” (1 g) of Head TSL Condithan
SAR measured 250 mv input power 1.21 Wika
SAR for mominal Head TSL parametars nomalized to AW 4.73 Wikg = 18.1 % (k=2)
SAR averaged over 10 em® (10 g} of Head TSL conditicon
S5AR measured 250 mwW input power 0,802 Wikg
l SAR for nominal Head TSL parameters normalizad o 1W 3.14 Wikg = 17.6 % (k=2)

Body TSL parameters

The following parameters and calculations were applisd.

Temperature ] Permittivity Conductivity
Nominal Body TSL parameters 220G 56.7 0.94 mha'm
Measured Body TSL parameters [22.0 £ 0.2)°C EF1+6% .96 mho'm £6 %
Body TSL temperature change during test = 0.5 - -
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Bady TSL Conditian
SAR measurad 250 mW input power 1.17 Wikg

SAR for nominal Body TSL parameters

nomalized to 1'W

4.51 Wikg = 18.1 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL

condition

SAR measured

250 mwW Inpul pemer

0.776 Wikg

SAR for nominal Body TSL parametars

nomalized o 1N

3.06 Wikg £ 17.6 % (k=2)

Certificate No: D450%3-1086_Jun13
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[
Appendix
Antenna Parameters with Head TSL
Impedance, transfommed o fead point 51.1483-B.2
Raturn Loss -21.8dB
Antenna Parameters with Body TSL
Impadance, transformed to feed point BE20-62[0
Retum Loss -21.7 dB
General Antenna Parameters and Design
| Eiectrical Delay one direction) 1,348 ns
After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is diraclly connectad to the
second arm of the dipole. Tha antenna is therefare shart-circuited for DC-gignals. On some of the dipoles, small end caps
are added 1o the dipale arms in arder to improve matching when loaded according ta the position as explained in the
‘Measurement Conditicns” paragraph. The SAR data are not affected by this change. Tha overall dipole length is still
according to the Standeard.
Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damagad.
Additional EUT Data
Manufactured by SPEAG
Manufaciured on Oeclober 10, 2012
Certificate Na: D450%3-1086_Jun13 Pege 4 of 8
L
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DASYS Validation Report for Head TSL

Date: 14.06.2013
Test Laboratory: The name of your organization
DUT: Dipole 450 MHz; Type: D450%3; Serial: D450V3 - SN: 1086

Communication System: UID 0 - CW ; Frequency: 450 MHz

Medium parameters used: f = 450 MHz; o = 0.9 S/m; & = 44.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST Co3.19-2007T)

DASY 52 Conliguration:
»  Probe: ET3DV6 - SN1507: ConvFi6.59, 6.59, 6.59); Calibrated: 28.12.2012;
»  Sensor-Surface: 4mum {Mechanical Surlace Delection)
«  [lectronics: DALY Sn654; Calibrated: 100,04.2013
« Phantom: BELL 4.0; Tvpe: QDOVAQMIBA; Serial: 1003

« DASYS2528.7(1137) SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube {:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Relerence ¥aloe = 39,197 ¥iim; Power Dnfl = -4 dB

Peak SAR (exirapolaled) = LES Wikg

SAR(1 g) = 1.21 Wikg; SAR(10 g) = 0.802 W/kg

Maximum value of SAR (measured) = 1.30 Wikg

dB8
0

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB =130 Wkg=1.14 dBW/kg

Cartificate Mo: D450YE-1086_Jun13 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS Velidation Report for Body TSL

Date: 14.06.2013
Test Laboratory: The name of your organization
IMIT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1086

Communication System: UID 0 - CW ; Frequency: 450 MHz

Medium parameters used: f= 450 MHz; o = 0.9 S/m; 5 = 57.1; p = 1000 kgfuf'
Phantom section: Flat Section

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

DASY 32 Configuration:
= Probe: ET3DVG - SNLS0T; ConvF(7.03, 7.03, 7.03); Calibrated: 28.12.2012,
«  Sensor-Swrface: 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn634; Calibrated: 10.04.2013
«  Phantom: ELI4.0; Type: QDOVANDIBA; Serial: 1003

«  DASYSZEZET1137) SEMCAD X 1461007164

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7}Cuabe (:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 39,197 V/im; Power Dinft = -0.04 dB

Peak SAR (exirapolated) = 1.8] W/ikg

SAR(1 g) = 1.17 Wikg; SAR(10 g) = 0.776 Wikg

Maximum value of SAR (measured) = 1.25 Wikg

dB

-6.00

-9.00

-12.00

-15.00

0 dB = 1.25 Wikg = 0.97 dBW/kg

Cerlificate Na: DASIVE-1088_Jun13 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of chweizarise ——
Schmid & Partner :uha.:: mg::ﬂ:m "

Engineering AG Servizio svizzero di taratura
Zpughawsstrasse 43, B04 Zurich, Switrerland Swise Callbration Service
Accredited by the Swiss Accreditation Sarvica (SAS) Accreditation Ho.: SCS 108

The Swizs Accreditation Service is ong of the slgrataries to the EA
Multilateral Agreement for the recognition of calibration cerlificates

#

R T O M R ST R R T
et

Calibrabion dale:

This callbration cerificate docurnents ihe iraceability to national standards, which realize tha physical units of measurements {Si).
Thie meaeurements and the uncetainties with conlidence prabakbilily ane given on the idlowing pagss and ars part of the certificate.

All calibrations have bean conductad in the closed laboratosy facility: ervironment lamperature (22 + 3)°C and hwriélit)' = TR,

Calibration Equipment used (M&TE critical far calibratien)

Prinary Standards 1D # Cal Date (Certticats Mo Echeduled Caibrsfion
Prrwsar metar EPM-4424 GE3T1E0T4 01-Mow-12 {Ma. 217-D1640) O3
Prwar sensor HP 84614 US3r29zras 01-How-12 (Mo, 217-016410) Ced-13
Refarence 20 4B Atteruator SN: G0SH (204) (4-Apr-13 Ma. 217-01736) Apr-14
Type-N rmismatch combination SM; B0LT.A 0 0EET Chd=Apr-13 Mo, 2170175 Apr-14
Retarence Prohe ES30WI SM: 3305 28-Dec-12 {Na. ES3-320F Dacl )y Dig-13
DAE4 SM: B 25-Apr-13 (Mo, DAES-B_Agr1E) Apre14
Sexondary Standards D # Check Date {in houss) Beohaduled Chack
Porwar senaor HP 84514 MY 1082317 18-0cs-02 {in house check Oct-11) In house check: Q13
AF ganarator R&S SMT-06 100008 0d-Aug-84 {in house chack Oct-11) In house check: Oct-13
Metwork Analymar HP B753FE LISE7Tas0580 54205 1B-0ck-01 (o hoese cheek Oe-12) In houea chack: Oct-13
Calibratad by:

e
Approved by:

Thig calibration cedilicate shall nat be reproduced excapt in ful without wiittan approval of the laborabory.

|zsuad: Juna 13, 2013

Carlificate Mo: DBS0V2-1008_Jun13
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Calibration Laboratory of g, Schweizerischer Kalibrierdignst
Sch r'l‘li_d & EE[I"IFIEIII’ P ] Sarvice sulsse d'étalonnage

Engineering AG e Servizio svizzero di taratura
Zeughsusstrasse 43, 004 Zurich, Switzerand Cfxfﬁﬁ:& Swiss Calibration Service
Accradited by the Swiss Accroditation Sendce [SAS) Accreditation Mo SCS 108
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Glossary:

TSL tissue simulating liquid

GConvF sensitivity in TSL / NORM x,y.z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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 cerificate. All figures stated in the certificate are valid at the frequency indicated,
Antanna Paramsters with TSL: Tha dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed paint. The Return Loss ensures low
reflected power. Mo uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
naminal 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 DASYS VE2.8.7
Extrapolation Advancad Extrapolelion
Phantom Medular Flat Phanbam
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dg, dy, dz =5 mm
Frequency B850 MHz + 1 MHz
Head TSL parameters
The following parametsrs and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.22 mho'm
Measured Head TSL parameters {220+02)°C 405+6% 0.95 mha'in £ 8 %
Head TSL temperature change during test < 0.5 e -
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g} of Head TSL Conditian
SAR measired 250 mW input power 253 Wikg
SAR for nominal Head TSL parameters nonmalized to 1% 2.83 Wikg = 17.0 5o (k=2)
SAR averaged over 10 cm® (10 gj of Head TSL conditian
5AR measurad 250 mW input power 1.63 Wik
SAR for nominal Head TSL parametera rarmalized to 1% B.37 Wikg = 16.5 % (k=2)

Beody TSL parameters

Tha lollowing parameters and calculations were applied.

Tel:886-512-6917-5888 Fax:886-512-6917-5666

Temperature Permittivity Conductivity
Mominal Body TSL parametsrs 2200 56.2 0.98 mha'm
Measured Body TSL parametars (22.0+£0.2°C 530+6% 1.03 mhovim £ 6 %
Body TSL temperature change during test < .50 - -—-
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Caondition
SAH maasured 250 mW input power 2.49 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.62 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? {10 g) of Body TSL condition
SAR measured 250 mW input power 1.81 Wika
SAR for nominal Body TSL parametars normalized to 1W 6.27 Wikg £ 16.5 % (k=2)
Cartificate No: DE&2-1008_Junid Fage Zof 8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point Ge2tr-31@ |
Return Loss =286 dB |
Antenna Parameters with Body TSL
Impedance, transformed to fesd point 4750-53j0Q
Return Loss -24 4 dB
General Antenna Parameters and Design
Electrical Delay {one diraction) | 1.382 ns
After lomg tenm use with 100W radiated power, only a slight warming of the dipele near the feedpoirt can be meeasured,
The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected 1o 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 1o the dipele ams in order ta improve matching when loaded according 1o the pasition as explained in the
"Maasurament Condifions" paragraph. The SAR data are not affected by this change. The overall dipola length is =il
according to the Standard.
Mo excessive force must be applied to the dipale arms, because they might bend or the seldersd connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufactured on January 30, 2009
Carfificate No: DAS0M2-1008_Juni3 Page 41 B
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DASYS Validation Report for Head TSL

Date: 13.06.2013
Test Laboratory: SPEAG, #urich, Switzerland
DUT: Dipole 850 MHz; Type: DES0V2: Serial: DE30V2 - SN: 10058

Communication System: UID 0 - CW ;, Frequency: 850 MHz

Medium parameters used: f = 850 MHz; o = 0.95 S/m; &, = 40.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-2007)

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvF{6.05, 6.05, 6.05); Calibrated: 28.12.2012;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAES Sntl)1; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 4.9L; Tvpe: QDODOP49AA; Serial: 100]
+ DASYS2528T7(1137), SEMCAD X 14.6.10071604)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)
(Tx7xNCube 0:; Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57472 Vim; Power Dnft = -0.00 dB

Peak SAR {extrapolated) = 3.82 Wikg

SAR(1 g) = 2.53 Wikg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 2.96 Wikg

-7.20

0dB =29 Wikg =471 dBW/kg

Cenificate Mo: DESOV2-1008_Junl3 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report far Body TSL
Date: 12.06.2013
Test Laboralory: SPEAG, Zurich, Switzerland
DUT: Dipole 850 MHz; Type: D850V2; Serial: D502 - SN: 1008
Communication Systerm: UID 0 - CW ; Frequency: 850 MHz
Medium parameters used: £= 850 MHz; o = 1.03 8/m; £, = 53.9; p = 1000 kgfm"'
Phantom section: Flat Section
Measurement Standard; DASYS (IEEETEC/ANSIT C63.19-2007)
DASYS2 Configaration:
«  Probe: ESSDV3 - SN3205; ConvF(6.01, 6.01, 6.01); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 St Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001
« DASYS2 52871137y SEMCADL X 1461007 164)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)
(7x8x7)Cube 0; Measurement grid: dx=5mm, dy=5mm, dz=5mm
Relerence Valwe = 54,836 V/m; Power Drift = 003 dB
Feak SAR (extrapolated) = 3.67 Wikg
SAR(1 g) = 2.49 Wikg; SAR(10 g) = 1.61 W/kg
Maximum value of SAR {measured) = 2.91 W/ikg
dB
I 1]
-3.00
L
-6.00
-4.00
-12.00
-15.00
0 dB =291 Wkg =4.64 dBW/kg
Cerificate Mo: DBS0V2-1008_Junl3 Page 7 of &
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Impedance Measurement Plot for Body TSL
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®
Calibration Laboratory of S, welzerlacher .
Schmid & Pariner SN=2 fwkmﬁiu-xfﬁﬁw l

Engineering AG

2 Bervizio svizzero di taratura
Zeughausstrasse 43, 2004 Zurich, Switcerland T F

Bwisz Calibration Barvice

()
¥

Accredited by e Swiss Accreditation Service (SAS)
The Swiss Accreditation Service (9 one of the signatories to 1he EA
Mullilateral Agreameni for the recognition of calibration cortificates

cient  Cerpass (Auden)
ICAL]BF[ETION CEHIlFlGﬂTE o

Accredilation No.: SCS 108

Certificate No: DI750V2-1087 Junid

: J

Ohjeat DATS0V2 - SN: 10587

Calibrazion procadure(s) CIACAL-05.9: it O : ;
Calil:_:rali!:m procedure for dipole valldation kils above 700 MHz

.-

Callbration dabe: June 13,2013

Thia calibration cerificate documants the tracsabiity 1o national standards, which realize fhe physical urils of measuraments (5.
The megsurements and the uncarkainties with confidence probabilily are givan on the following pepes and are part of the carificate.

Al calibrations have been canducted in Ihe dosad laboretory feclity: anvirenment ternperature (22 = 31°C ang hummidity < 70%,

Calibration Equipment ug=d {M&TE crillical for calBration)

Frimisry Standards | D # Cal Deta (Cartifizats Nog Scheduled Calibration

Porsar metar EFM-4428 |GB3.-’-1-EC"|‘IJ4 01 -Mow-12 (Moo 217-0164480) Oc-13

Powar sensor HP 84814 US3T292783 01-Mow-12 (M. 217-D1840) Dot-1%

Reference 20 dB Attenusior Sh: BOGE (P0k) (4-Apr-13 (Mo 217-01738) Apr-14

Typuz-M mismatch com&instion Sh 50475 ¢ DEIZT Od-Apr-13 (Mo, 217-01 738) Apr-14

Rederence: Probe ES30WV3 SM: 3205 28-Dec-12 (Mo, ES3-205 Dect 2y Dez-13

DAES Sh: &1 25-Apr-13 (Mo. DAES-G_Apr13) Apr1d

Secondary Standards o# Check Data {in housa) Schaduled Checy

Power sensor HP 54814 [ELESTr kT 1B-0ct-02 {in houge chedk Oct-11) In house check: Ock=13

RF generator R&S SMT-06 100006 D4-Aug-98 {in house chack Det-11) In hause check: Ock-13

Matwork Anstyzer HP 87535 LISIT 3305605 54006 18-0ct-01 (in houes check Od-12) In hzuss check: Oct-13
ame Funcinon Signaturs

Calibrated by: Jeben Kaskrafi Labioratory Tectnician’ | tﬁ/

Approved by Katja Peloowhc Technical Managar

Thig aalipration cartdicata shall not be reproducad excapd in full without wrilien approval of |hg_|ab.:|r5x:cy_

e

Issued: Juns 13, 2013
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5 Schwelzariecher Kalibrierdienst
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The Swizs Accreditation Service is one of the signatories to the EA
Multiatersl Agreement for the recognition of callbration certificales

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

¢) Federal Communications Commission Office of Enginesring & Technology (FCG OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mahile and
Portable Devices with FCC Limits for Human Exposure to Radicfrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filed phantam. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

Elactrical Deiay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

SAR normalized: 3AR as measured, normalized to an input power of 1 W at the antenna
cannectar.

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%.

Cartificate Mo D17804V2-1097_Jun13 Page 2 of &
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Measurement Conditions
DASY system configuration, as far a5 not given on page 1.
DASY Yersion DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantam
Distance Dipole Center - TSL 10 rmem with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency 1750 MHz =1 MHz
Head TSL parameters
The follawing perameters and calculations were spplied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 204C 401 1.37 mha/m
Measured Head TSL parameters (220=02)"C 91 +6% 1.32 mhom = 6 %
Head TSL temperature change during test < 050 — —
SAR result with Head TSL
SAR averaged ower 1 cm”® {1 g} of Head TSL Caondition
SAR measurad 250 mW Input power 2.07 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 36.2 Wikg + 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL canditian
SAR measured 250 mW input power 4.85 Wikg
SAR for nominal Head TSL parameters mormalized ta 1W 18.6 Wikg £ 16.5 7o (k=2)
Body TSL parameters
The follcwing perametars and calculations were applied.
Temperature Parmittivity Conductivity
Mominal Body TSL parameters 220G 53.4 1.48 mho'm
Messured Body TSL parameters 220x02"C 51.7+6% 1.51 mba'm £ 8 %
Body T5L temperature change during test <0.5°C —a
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR measured 250 mW input power .48 Wka
SAR for nominal Body TSL parameters narmalized to 1W 7.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL cendition
SAR measured 250 mW inpul powsar 5.08 Wha
SAR for nominal Body TSL parametars normalized to 1W 201 Wikg = 16.5 % (k=2)
Cedificate No; D1750W2-1097 Jun13 Page 3of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed 1o feed paint 5105+ 0.5 2
Return Loss - 388 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 486102 + 0.2 02
Return Loss -2 dB

General Antenna Parameters and Design

|_ Electrical Dalay (one direction) | 1.218 ns

After long lerm use with 100W radiated power, only a slight warming of the dipale near the feedpeint can be measured.

The dipgle is made of standard semirgid cosxial cable, The center conductor of the faeding line is directly connected to the
second am of the dipole. The antenna is theretors shart-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 sxplained in the
‘Measurement Conditions” paragraph, The SAR data are net affectsd by this changa. The averall dipole length is still
accarding to the Standard.

Mo excessive force must be applied to the dipale arms, because they might bend ef the soldared connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SFEAG
Manufactured on May 16, 2013
Certifleate Mo D1750V2-1097 _Jun13 Page 4 of 8
g
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DASYS Validation Report for Head TSL
Drate: 10.06.2013
Test Laborutory: SFEAG, Aurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: D1750V2 - §N: 1097
Comnmunication System: UID () - CW ; Frequency: 1750 MHz
Medium parameters used: I'= 1750 MHz:; o = 1.32 S/m: &, = 39.1; p = 1000 b:g.-'m"
Phantom section: Flat Seclion
Measurement Standard: DASYS (IEEE/IECFANSI C63.19-2007)
DASY 52 Contiguralion:
»  Probe: ES3DV3 - SN3205; Convli5.18, 5.18, 5.18); Calibrated: 28.12.2(12:
»  Sensor-Surface; 3mm (Mechanical Surface Deteciion)
»  Electronics: DALY Sn601; Calibrated: 23.04.2013
+  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPS0AA; Serial: 1002
« DASYS528701137); SEMCAD X 14.6.10(7164)
Dipole Calibration for IHead Tissue/Pin=250 mW, d=10mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=>5tm, dz=5mm
Reference Value = 95,679 V/m: Power Drift = 0.02 dB
Peak SAR {extrapolated) = 16.2 Wkg
SAR(1 g) = 9.07 Wikg; SAR(10 g) = 4.85 W/ikg
Maximum value of SAR (measured) = 11.4 Wikg
dB
I 1]
& -4.00
-0.00
=12.00
-16.00
-20.00
0dB = 11.4 Wikg = 10.57 dBW/kg
Cartificate Ma: DA750V2-1007_Jun13 Page & of 8
g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 11.06.2013
Test Laburatory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1097

Communication System: UID 0 - CW ; Frequency: 1750 MHz

Medivm parameters used: = 1750 MHz: o = 1.51 S g =51.7; p= 1000 Lu:__s:-_.l'mj
Phanlom section: Flal Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)
DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvFi4.83, 4.83, 4.83); Calibrated: 28,12.2012:
+  Sensor-Surluce: 3mm (Mechanical Surface Detection)
+«  Electromics: DAE4 Sn601; Calibrated: 25.04.2013
+ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
» DASYS2 SLET(L13T); SEMCAD X 14.6.10(7164)

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

Reference Value = 91,830 Vim: Power Drifi = 0.08 dB

Peak SAR {extrapolated) = 16.3 Wikg

SAR(1 g) = 9.46 W/kg; SAR(10 g) = 5.08 W/kg

Mazimum value of SAR (measured) = 11.8 Wikg

0w
-1280

ig.0n

=200

0dB =115 Wikg = 10.72 dBW/kg

Certificata No: D1750V2-1087_Jun13 Page Tof 8
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Impedance Measurement Plot for Body TSL
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Thie calibration certificate docurnants the fraceabilily 1o nalional standards, which reallze the physical uniss of measurements (Sl).
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Al cafbrations have been conducted in the clozed Isbaratory faciity: environmeant tamperaters (22 + 3)°C and humidity < T0%.
Calibrstion Equipmenl wSed (METE crilical for calizrelon)
| Prrnary Standards 04 Cal Date (Cartifieate Ma.) Stheduled Calibration
Fowvar meter FPR-dL28 GEITA80704 O1-Poy-12 (Mo, 21707820} Q=13
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Calibration Laboratory of Ry,

Schmid & Partner NS
Engineering AG L

Zﬂghaussﬁu“?ﬂ. 8004 Zurlch, Switzerland ﬁrﬁ,;f_fﬁ\\e"

Schweizerlacher Kallbriardlenst
Service suisse d'étalonnage
Bervizio svizzero di aratura
Swioa Calibration Eervice

alalhet?”

eeradiled by the Swiss Accraditation Servica [SAS) hocredilation No.: SCS 108
The Swiss Accreditation Service is ong of the signatorles to the EA
Muitilateral Agreament lar the resognition of calibration certi|cates

Glossary:

TSL

ConvF

MNfA

tissue simulating liquid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

¢

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

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable 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:

Measurernent Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallal ta the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Efectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

The reported uncertainty of measurament 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%.

Cartificate Mo: D1900V2-5d174_lun13 Page 2 of @
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CERPASS TECHNOLOGY CORP. Report No.: SESF1312171
Measurement Conditions
DASY systern configuration, as far as net given on page 1.

DASY Version DASYS VE2 AT
Extrapolation Achvanced Extrapalation
Phantom Modular Flat Phartom
Distance Dipole Center - TEL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz =1 MHz

Head TSL parameters

The fallowing parametars and caleulations ware applied.
Temperature Permittivity Conductivity

Meminal Head TSL parameters 22.0°C 400 1.40 mhadm
Measured Head TSL parameters [22.0+02)°C 303+6% 1.34 mhadm £ 6 %
Head TSL temperature change during test =05°C - -

SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Gondition
SAR measurad 250 mW input pawer 9.76 Wikg
SAR for nominal Head TSL paramaters nommalized to 1W 39.9 Wikg = 17.0 % (k=2}
SAR averaged over 10 em® (10 g) of Heed TSL condition
SAR measured 250 mW input powar 5.15 Wkg
SAR for nominal Head TSL parameters narnalizad to 1W 20.9 Wikg £ 16.5 % [k=2)

Body TSL parameters
The following parameters and calculstions were applied,
Temperature Permittivity Conductivity
MNominal Body TSL parameters 220V 533 1,52 mha'm
Measured Body TSL parameters (22 0=02)"C 3T 26 % 1.50 mho'm + 6 %
Body TSL temperature change during test =057 e -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 10.00 Wikg
SAR for nominel Body TSL parametars nomelized to W 40.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.34 Wikg
SAR for nominal Body TSL paramelars normalized to W 21.5 Wikg = 16.5 % (k=2)

Cerificate No: D1800W2-5d174_Jun13
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 53.242439j0

Return Loss ’ -26.2 dB
Antenna Parameters with Body TSL

Impedance, ransformed fo feed point 4830+ 500

Raturn Loss -25.4 4B
General Antenna Parameters and Design

Electrical Dalay (one direction) 1.202 ns
After long tarm use with 100W radiated power, anly a slight warming of the dipole near the feedpaint can be measured,
The dipols iz mads of standard semirigid coaxial cable. The cantar conducter of the feeding line B directly connected ta the
gecond arm of the dipola. The antenna is therafore shart-circuited far DC-signats. On some of the dipales, small end caps
are added 10 the dipole arms in order to improve matching when loaded according te the position as explained in the
"Measurement Condifions” paragraph. The SAR data are not affected by this change. The overall dipols length is still
accerding ta the Standard.
Mo excessive force must be applied to the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data

| Manufactured by SPEAG

Manufactured on Jume 08, 2012

Cartificate No; D1900W2-5d174 Jun13 Page 4 of &
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DASYS Validation Report for Head TSL

Drate: 100062013

Test Laboratory: SPEAG, Yurich, Swilzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1V - SN: 5d174

Communivation System: UTD (3 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.34 S/m; & = 39.3; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS2 Configuration;

Prohe: ES3DV3 - SN3205; ConvE(4.98, 4,98, 4.98); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detzction)

Electronics: DAE4 Sn60]; Calibrated: 25.04.2013

Phantom: Flat Phantom 3.0 {front); Type: QDOOOFS0AA; Serial: 1001
DASYS2 32 8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ()
Messurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value =95.712 V/m; Power Drill = 0.06 dB

Poak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 9.76 W/kg; SAR(10 g) = 5.15 Wikg

Maximum value of SAR (measured) = 12.0 Wiks

-1.08

-1

(E ]

-1E.00

-2E0

0dB = 12.0 Wke = 10.79 dBW/ke

Cerificate No: D1900V2-5d174_Jun13 Page 5of &
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DASYS5 Validation Report for Body TSL

Date: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switrerland
DUT: Dipole 1900 MHz; Type: D1900%2; Serial: DI®V2 - §N: 5174

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

Medium parameters used: f= 1900 MHz; o = 1.5 8/m: £, = 53.7, p= 1000 kgf'm?
Phantom section: Flat Scetion

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

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28122012,
«  Sensor-Surface: 3mm (Mechanical Surtace Delection)
«  [Elecironics: DAE4 Sn601; Calibrated: 25,04.2013
«  Phantom: Flat Phantom 5.0 {back); Type: QDODOP30AA; Serial: 1002
DASYSZ 52.87(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=5mm, dy=5mm, dz=5mm

Eeference Yalue = 95,712 Vim; Power Drift = (.01 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(] g) = 10 Wikg; SAR(10 ) = 5.34 W/kg

Maximum value of SAR (measured) = 12,7 Wike

0 dB = 12.7 Wikg = 11.04 dBW/kp

Cartificata Mo: D1900Y2-5d174_Junia Page T of B
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Impedance Measurement Plot for Body TSL
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[
Calibration Laboratory of {\il_,a;, G Schweizerischer Kalibrierdienst
Schimid & Partner y Z Sarvice sulsee d'étalonnage
Engineering AG Z - c Servizio svizzero di taratura
Zeughausstrasse 43, 8D Zurich, Switzerland Lt S Swiss Calibration Service

Accredited by the Swiss Acoreditation Sarvica (SAS)
The Swise Ascreditation Service |a one of the signatories to the EA

Calibration procedure|s)

AN

Hunel7 2089 I

Calibralion daba;

R A R S P Pk P A R 35
|: agi W (147 sy e
Wﬂ’hﬁ%%ﬂ- i K:?.-_?.-:fﬁ .‘_’.},:5'5-1-‘...:4--.- 3

This callbrefion cedifizale documents the traceemility b natiensl standards, whizh realiza the physical units of measuraments (515,
The measurements and the ungeraintiss with confidence probabidity are given on 1he lolowing pages and are part of 1he cenilicate,

All ealibrations have bee conductsd in the cloged Isbaralony Fadlity: smvironment tampecabusa (22 + 3)°C and humidty < 70%,

Calibration Equipement used (METE criticsl far callbration)

Callbrated by:

Approved by:

This calibration centifizele shall not b rigroducad except in full withowt writlen approval of the laboratory.

Primary Standards D # Cal Dake (Cortilicata Ma.} Schaduled Calbraiion
Fowear mielar CF-4428 GHITA30704 01-Moye-12 (Mo, 217-041640) Oei-13

Powar sensor HF B4 A LIS5725a7ES 07 -Mere-12 (Mo, 217-01640) Oct-13

Refarence 20 48 Attenuator 5 5058 [20k) Dd-Apr-13 (Mo, 21701 736) Apr-14

Type-W mismatch combination SM: 047,37 06327 D4-Ape-13 (Mo, 217-01 738 Apr-14

Riference Probs ES30WE SM: 3206 28-Chac-12 (No. ES3-3205 Decid) Dec-13

DAEA Spe am 25-Apr-13 (Mo, DAE4-G01 _apr 33 Apr-14

Sacondary Standands D# Check Dabe (in house) Sohedulad Check
Fawer aansar HP 84818 MY41082317 18-Cel-02 [in house check Gal-11) In howse check: Col-13
RF generzslor ARS SMT-0G 100005 0-Aug-99 in house check Det-11) In howss check: Ocl-13
MNetvork Analyzer HP BYSIE USEra90sas5 54206 18-001-01 (i hiose chieck Oct-12) In housa check: Oot-13

Lisued: June 7, 2013
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CERPASS TECHNOLOGY CORP.

Report No.:

SESF1312171

Calibration Laboratory of S,
Schmid & Partner S

Engineering AG z b
Zeughausstrasae 43, BI04 Zurich, Switzerand e

by

Acoradited by the Swies Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the algnatories to the EA
Muttltateral Agreement for the recognition of callbration 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) |EEE 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

Schwelzerischer Kalibrierdianst
Service sulsee d'étalonnage
Servizio svizzerc di laratura
Bwits Calibration Service

Accreditation No.: SCS 108

€) 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 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

+ Foed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low

reflected power. No uncertainty required.

+ Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

Neo uncertainty required.

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

connactor.

+ 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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Maasurement Conditions
DAZY systern configuration, as far as not glven an page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapotgfion
Phantom Modular Flat Phartam
Distance Dipole Centar - TSL 10 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5mm
Fregquency 2450 MHz « 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Neminal Head TSL parameters 20°C 3s.2 1.80 mhaim
Measured Head TSL parameters (220 =02 °C ATB=6% 1.81 mhodm = 6 %
Head TSL temperature change during test =0.5°C Pep wemn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
S5AR measured 250 mW input power 12.5 Wikg

SAH for nominal Head TSL parametars

normalizad o W

53.4 Wikg = 17.0 % (ke=2)

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

condition

SAR measured

250 mW input power

6.24 Wikg

SAR for nominal Head TSL parameters

narmalized ta 1A

24.8 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations ware spplied,
Temperature Permittivity Conduclivity
Nominal Body TSL parameters 220°C 52.7 1.95 mhadm
Measured Body TSL parameters (22.0=0.2)°C G089 +6% 2,02 mho'm = 8 %
Body TSL temperature change during test =0.5°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 250 mW Enput pawer 132 Wikg
SAR for nominal Body TSL parameaters nafmalized o 1 51.5 Wikg = 17.0 % (k=2)

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

candition

SAR massured

250 mW input power

SAR tor nominal Body TSL paramaters

6.07 Wikg

normalized to 1W

23.9 Wikg = 16.5 % (k=2)

Certlficate Mo: D2450V2-314_Juni3
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint 5700+ 1.9
Ratum Loss =233dB
Antenna Parameters with Body TSL
Impedance, transformed to feed paint G210 +3510
Fetum Loss -28.0dB
General Antenna Parameters and Design
| Electrieal Delay {one direction) 1.160 ns

After long term use with 100W radiated power, only 2 slight warming of the dipole near the feedpoint can be measured,

The dipole iz made of standard semirigid coaxial cabde. The center conductor of the feeding line is dirsctly connected ta the
gecond arm of the dipole. The antenna is therefore shorl-circuited for DC-glgnals. On some of the dipoles, small end caps
are added to the dipole arms in order to imprave matching when loaded according to the position as explained in the
‘Measurement Conditions" paragraph. The SAR data are not affacted by thiz change. The averall dipole lsngth is still

aczording to the Standard,

No excessive force must be applied to the dipole amns, because they might bend or the soidered connections near the

feedpoint may ba damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

December 19, 2012

Cerificate No: D2450V2-814_Junt3
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DASYS5 Validation Report for Head TSL

Date: O07.06.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 914

Communication Syatem: UID 0 - CW ; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.81 5/m; &, = 37.8; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/TEC/ANST C63.19-2007 }
DASYS52 Conliguration:
»  Probe: ES3DV3E - SN32035; ConvFi4.52, 4.52, 4.52); Calibrated: 28.12.2012:
= Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Elecironics: DAE4 8n601; Calibrated: 23.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
= DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Walue = 95.695 Vim; Power Drift = 0.05 di

Peak SAR (extrapolated) = 28.3 Wikg

SAR(1 g) = 13.5 Wikg; SAR(10 g) = 6.24 Wikg

Maximum value of SAR (measurcd) = 17.6 Wikg

RLEE

-E1.00

0dB = 17.6 Wikg = 12,46 dBW/kg

Certificate Mo: D2450W2-914_Jun13 Page 5of 8
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Impedance Measurement Plot for Head TSL

F odum 2813 B3:41:88

EH] s14 1 0 F5 LORE2S & 19414 0 176.42 oH 453,888 BRG NHz
__,.a-' ---'\-\.__\
. : 7
- -
- - ~ .
fel o 3 f

-

Ca { ) b "
3 ! ﬁ . '.j‘
I'-_ ! SR LT ”Jilr
%3 \ : A
\\\-. . - M.:r a} od
P
Hid R -
CHZ 211 . 5 dBsREF -Z@ . 123,539 dE 2 450.808 008 MHy
ca ;_‘_‘—_‘""H.,__‘_u -
\ 1 e m—— } {
'\.' | |
153 ; — E o J !
HLd 3
START 2 258,800 8a8 MHz ' S0P 2 £50.866 600 MHz
GCertificate Mo: D245042-914_Jun13 Fage & of 3
g
Cerpass Technology Corp. Issued Date : December 27,2013

Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 101 of 108



s ':j*:x
( CERPASS TECHNOLOGY CORP. Report No.: SESF1312171

DASYS Validation Report for Body TSL

Date; 07.06.2013
Tesl Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §N: 014

Communication System: UID () - CW ; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.02 §/m; &, = 50.9; p = 1000 kg/m’
Phuntom section: Flat Section

Measurement Standard: DASY S (IEEEAEC/ANST CH3.19-2007)
DASY 52 Conliguration:
+  Probe: ES3DV3 - SN3205; ConvFi4.42, 4.42, 4.42); Calibrated: 28.12.2012:
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Electronics: DAH4 Sn601; Calibrated: 25.04. 2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
= DASYSZ 52.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 95,695 V/m; Power Drift = 0,01 JB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g = 13.2 Wkg; SAR(10 B =607 Wikg

Maximum value of SAR (measured) = 17.5 Wike
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OdE =17.5 Wikeg = 12.43 dBW/ks
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Impedance Measurement Plot for Body TSL
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11. Appendix F. DAE Calibration Data

\!"1"|"-|"5.,.

Calibration Laboratory of

AN e Schwelzerischer Kalibrierdienst
' S
Schmid & Partner %’é Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand N $wiss Calibration Service
R
Accredited by the Swiss Accreditation Senice (SA5) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the slgnatories to the EA
Muitilataral Agraament for the resognition of calibratlon certificates

Cliant ; —— — "—E‘% i

Diject

Calizration precedurals)

Cafibration dale:

Thes calibration certificate documents the traceability 1o ratienal standands, which realize the physical units of measuremants (51,
The measurements and tha uncarainties with confidence probabilily are given on the fallawing pages and are part of the certificate.

All cafbrations have bean conducied in the dosad laboratory fecilty: envircnment temperalune (22 & 3570 ard humidily < 70%,

Calibration Equipment used (ME&TE critical for calibration)

Primary Standards 0 & Cal Date {Cartificate Mo.} Scheduled Calibration

Halthley Multmetar Typsa 2001 SM: UB102TE 0E-0ck-12 (Mo 127T28) Qct13

Secrdary Standards 0 # Check Date (in housa) Scheduled Check |
Auto DAE Cetbretion Unit SE WS 053 AR 1001 O7-Jan-13 {in house check) In hause check: Jan-14

Calibrator Box V2.1 SE M5 006 AA 1002 07-Jan-13 {in howse check) I hause check: Jan-14

Calibraled by:

Appeoved by:

Issued: June 14, 2013

 This calibration certificate shall not be reproduced except in full without writhen appreval of the laboretary.
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Calibration Lab-uratory of Bchweizerischar Kalibrisrdlenst
Schml_d & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzera di taratura
Zeughausstrasse 43, B4 Zurich, Swimeriand Swiss Callbration Service
Accrediled by the Swiss Accreditation Sendes {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
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
s DC Voltage Measurement: Calibration Factor assessad 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
meachanically by a tool inserted. Uncertainty is not required,
= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearify: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
meaasuremeant.

» Common mode sensitivify: Influence of a positive or negative comman mode voltage on
tha differential measurement.

+ Channel separafion: Influence of a voltage on the neighbor channels not subject to an
input voltage.

«  AD Converfer Valuss with inputs shorted: Values on the intemal AD canverter
carresponding to zero input voltage

« Input Offset Measurement. Output voltage and statistical results over a large number of
2ero voltage measurements,

+ Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

+ Low Batlery Alarm Voliage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Fower consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement

AT - Converter Resolution nominal
High Range: 1L3E = G.AuN full range = -100.. +300 mV
Law Range: 1L5E = giny, full rFange = -1....... +3m\

DASY messurement parameters: Auta Zero Time; 3 sec; Measuring time: 3 sec

Calibration Fa_ctors X b Fd

High Range 403.780 + 0.02% (k=2) | 404.053 +£0.02% (k=2) | 403,989 + 0.02% (k=2)
Low Range 399606 + 1.50% (k=2) | 390156 + 1.50% (k=2) | 3.90800 + 1,50% (k=2)
Connector Angle
Connector Angle to be used in DASY system .J 1495941 °
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Appendix
1. DC Voltage Linearity
High Range Reading (pv) Diffarancs (uV) Errar (%)
Channel X+ Input 199994.77 07 0.00
ChannelX  +Input 19998.34 148 00 |
Channel X = Input -19999.63 1.83 «0.01
Channel ¥ + Input 19999850 0.81 0.00
Channel Y + Input 19995 45 4.43 -0.02
Channel Y = Input -20002.71 -1.27 .01
Channel Z + Input 190908627 2.8 .00
ChannelZ  +Input 18997 65 219 001 |
Channal 2 - Input -20002.08 ~1.49 0.0d
Low Range Reading {p¥} Difference (V) Error {5}
Channel X + Inpurt 2000.458 0.3 0.0z
Channel X + Input 200.15 £.33 -0.18
Channel X - Input 190,65 028 0.14
Channel Y + Input 1999.47 073 -0.04
Channal ¥ + Input 200.86 0.01 001
Channel ¥ = Irupurk -189.30 0.05 002
Channe| Z + Input 2000.00 012 0.m
Channel £ + Input 189.74 181 041
Channel Z = Input -200.31 (.98 | 0.49
2. Common mode sensitivity
DASY measurement parameters: Auba Zorm Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mVy) Average Reading {uV) Average Reading (pVv)
Channel X 200 7.0 19.73
- 204 20,20 18,29
Channal ¥ 200 -4.93 -4.72 N
- 200 359 343
Channel £ 200 -10.76 -10.T5
- 200 861 8.62
3. Channel separation
DASY meazsurement parameters: Aule Zero Time: 3 sec. Measuring time: 3 sec
Input ¥oltage (mV) | Channel X (uV} | Channel Y (p\V) Channel 2 {uV)
Channel X 200 - 044 =325
Charniral Y 200 7.04 - 0.32
Channal Z 200 8.23 534 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring fima: 3 sec

High Range [LSB)

Low Range (LSB)

Channel X 16053 15886
Channel ¥ 16274 14321

| Channel Z 15800 15016

5. Input Offset Measurement
DASY measurement parametars: Auto Zero Time: 3 sac; Measuring time: 3 sec
Input 10M0) B
Average (%) | min. Offset (V) | max. Ofiset (uvy | 59 'Ef:i“"““

Channel X 367 440 252 O.44
Channel ¥ 1.51 -2.97 =002 0.59
Channel Z 0.53 -1.65 1.01 0.B5

6. Input Offset Current

Mominal Input circuitry offset current on all channaels: <25f4

7. Input Resistance (Typical values for infarmation)

Zeroing (KOhmy) Measuring (MOhm)
Channe| X 200 200
Channel ¥ 200 200
Channe| Z - 200 200

8. Low Battery Alarm Voltage (Typical values for information )

Typical values

Alarm Laval (VDC)

Tel:886-512-6917-5888 Fax:886-512-6917-5666

Page No.
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Supply (+ Vo) +7.9
Supply (- Vec) 7.6

9. Power Consumption (Typical values for information)
Typical values Switchad off (mA) | Stand by (mA) |  Transmitting {mA)
Supply (+ Vec) +0.01 +G +14
Supply (- Vec) =0.M -8 -8
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