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Applicant Information

Client
Address
Manufacturer
Address

EUT
Model No.
Standard Applied

Laboratory

Max. Average

Output Power

Max. SAR Value

Max. Simultaneous SAR Value

PC Smart S.A.

Carrera 116 no.15-25 Bogota-Colombia

PC Smart S.A.

Planta de Produccion, Carrea 106 No. 15A-25 Mzn 4, Int 11
Bodega 4, Fontibon-Bogota, Colombia

MOBILE PHONE

Touch Smart Phone

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.

GSM850: 32.37dBm

GSM1900: 29.57dBm

WCDMA Band II: 24.65dBm

WLAN: 14.62dBm

BT: 4.0dBm

Head: 0.131 W/kg(19)

Body: 0.663 W/kg(1g)

Head: 0.202 W/kg(19)

Body: 0.777 W/kg(19)
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1. General Information

1.1. Executive Summary

The EUT is a WCDMA MOBILE PHONE with operations in 850MHz, 1900MHz and 2450MHz
frequency ranges. It contains GSM/GPRS, WCDMA band Il, 802.11b/g/n and BT functions for SAR

measurement. Moreover, the EUT has 2 SIM cards, but the cards cannot work simultaneously. 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

MOBILE PHONE

Model No. Touch Smart Phone
IMEI1 N/A

IMEI2 N/A

Hardware Version N/A

Software Version N/A

Device Category Portable

RF Exposure Environment

Uncontrolled

Antenna Type Internal

2G

Support Band GSM850/PCS1900

GPRS Type Class B

GPRS Class Class 12

Uplink GSM 850: 824~849MHz
PCS 1900: 1850~1910MHz

Downlink GSM 850: 869~894MHz

PCS 1900: 1930~1990MHz

Release Version

Rel-6

Type of modulation

GMSK for GSM/GPRS; 8PSK for EDGE

Antenna Gain

GSM 850: 0dBi
PCS1900: 0dBi

3G

Support Band

WCDMA Band I

Uplink

WCDMA Band II: 1850~1910MHz

Cerpass Technology Corp.
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Release Version Rel-7
Type of modulation QPSK
Antenna Gain WCDMA Band II: 0dBi
Bluetooth
Bluetooth Frequency 2402~2480MHz
Bluetooth Version V2.1 + EDR
Type of modulation FHSS
Data Rate 1Mbps(GFSK), 2Mbps(Pi/4 DQPSK), 3Mbps (8DPSK)
Antenna Gain -1.0dBi
Wi-Fi
Hotspots Function YES
Wi-Fi Frequency 802.11b/g/n(20MHz): 2412 ~ 2462 MHz
802.11n(40MH2z):2422~2452 MHz
Type of modulation 802.11b: DSSS; 802.11g/n: OFDM
802.11b: 1/2/5.5/11 Mbps
Data Rate 802.11g: 6/9/12/18/24/36/48/54 Mbps
802.11n: up to 75 Mbps
Antenna Gain -1.0dBi
o
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1.3. Simultaneous Transmission Configurations
Simultaneous Transmission Scenarios
Mode Back Front Top Bottom Right Left
GPRS850 Yes Yes No Yes Yes Yes
GPRS1900 Yes Yes No Yes Yes Yes
WCDMA Band I Yes Yes No Yes Yes Yes
2.4GHz WLAN Yes Yes Yes No No Yes
Simultaneous Transmission Condition
RF Exposure Condition Capable Transmit Configurations
Head 1. GSM 850/1900 (GPRS/EDGE) + WiFi 2.4GHz
2. WCDMA Band Il (RMC)+ WiFi 2.4GHz
Body-worn Accessory 1. GSM 850/1900 Voice +BT
2. GSM 850/1900(GPRS/EDGE) + BT
3. WCDMA Band Il (Voice)+ BT
4. WCDMA Band Il (RMC) + BT
5. GSM 850/1900(GPRS/EDGE) + WiFi 2.4GHz
6. WCDMA Band Il (RMC)+ WiFi 2.4GHz
Wireless Router (Hotspot) 1. GSM 850/1900 (GPRS/EDGE) + WiFi 2.4GHz
2. WCDMA Band Il + WiFi 2.4GHz
Notes:

1. GPRS/EDGE and WCDMA support Hotspot.
When GSM Voice, GPRS or WCDMA (Voice/RMC) is on, BT function still can transmit data.

WiFi 2.4GHz Radio cannot transmit simultaneously with Bluetooth Radio.
According to FCC KDB Publication 447498 DO01v05r01 section5.3, transmitter are con-sidered 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.

Hw D

O
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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) e TP
Test Separation Dist (mm) Y bl R
Based on the maximum conducted power of Bluetooth and the antenna to use separation distance,
Bluetooth SAR is not required;
[(2.51mW/5)* 2.480] = 0.79<3.0 for Head; [(2.51mW/10)* ¥2.480] = 0.395<3.0 for Bodly.
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/EDGE Data.
This device is capable of QPSK HSUPA/HSDPA in the uplink. Therefore, no additional SAR tests are
required beyond that described for devices with HSUPA/HSDPA in KDB 941225 D01v02.
When the user utilizes multiple services in UMTS 3G mode it uses multi-Radio Access Bearer or multi-RAB.
The power control is based on a physical control channel (Dedicated Physical Control
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
L
Cerpass Technology Corp. Issued Date : December 11,2013
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1.7. Test Standards

.IEEE Std.1528-2013

.FCC KDB Publication 447498 D01 General RF Exposure Guidance v05r01
.FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r01
.FCC KDB Publication 941225 D01 SAR test for 3G devices v02

.FCC KDB Publication 941225 D02 HSPA and 1x Advanced v02r02

.FCC KDB Publication 941225 D03 SAR Test Reduction GSM GPRS EDGE v01
.FCC KDB Publication 941225 D04 SAR for GSM E GPRS Dual Xfer Mode v01
.FCC KDB Publication 941225 D06 Hotspot Mode SAR v01r01

.FCC KDB Publication 648474 D04 Handset SAR v01r01

10. FCC KDB Publication 248227 D01 SAR measurement for 802 11 a b g v01r02

© 00 N o 00~ W N P

1.8. RF Exposure Limits

Human Exposure Basic restrictions for electric, magnetic and electromagnetic fields. (Unit
in mW/ or W/kg)

Spatial Peak SAR!

(Head and Body) 1.60
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.

Cerpass Technology Corp. Issued Date : December 11,2013
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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
(MH2z) & o (S/m) & c (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 415 0.90 55.2 0.97
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

e 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 11,2013
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Head Tissue Simulant Measurement
Frequency - Dielectric Parameters Tissue Temp.
[MHZ] Description . o [s/m] C]
Reference result 41.50 0.92 N/A
850 MHz + 5% window 39.43 to 43.58 0.87 to 0.97
08-12-2013 41.37 0.90 21.0
Reference result 40.0 1.40 NJA
1900 MHz + 5% window 38.00 to 42.00 1.33t01.47
08-12-2013 39.63 1.46 21.0
Reference result 39.2 1.80 N/A
2450MHz + 5% window 37.2410 41.16 1.71t01.89
08-12-2013 38.15 1.85 21.0
Body Tissue Simulant Measurement
Frequency - Dielectric Parameters Tissue Temp.
[MHZ] Description . o [s/m] C]
Reference result 55.2 0.99 NJA
850 MHz + 5% window 52.44 t0 57.96 0.94t0 1.04
08-12-2013 55.79 0.96 21.0
Reference result 53.3 1.52 NJA
1900 MHz + 5% window 50.64 to 55.97 1.44 t0 1.60
08-12-2013 51.05 1.57 21.0
Reference result 52.7 1.95 NJA
2450MHz + 5% window 50.07 to 55.34 1.851t0 2.05
08-12-2013 51.23 2.01 21.0

» Refer to KDB 865664 D01 v01r01, The depth of body tissue-equivalent liquid in a phantom must

be =2 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

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

F4 ¥
Spacar L X
A fhﬁ;‘\:_._. 3D Probe positioner
i E .II -\.\_\...‘..-
I ~-...._Field probe
_.I T w. "ep || Flat phantom
., ; k= Lo
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T Amp Dir. coupler
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2.1.6 Validation Dipoles

— "'«_.' P_.'_-: e
The dipoles use is based on the IEEE Std.1528-2013 and FCC KDB ____;‘...._ rr ) I
865664 D01 SAR Measurement 100 MHz to 6 GHz v01rO1standard, T
and is complied with mechanical and electrical specifications in line _
with the requirements of both EN62209-1 and EN62209-2. The table i
below provides details for the mechanical and electrical ——r—_ éi
specifications for the dipoles. g =
Frequency L (mm) h (mm) d (mm)
850MHz 158 88 3.6
1900MHz 68.0 395 3.6
2450MHz 53.5 30.4 3.6
2.1.7 Result of System Performance Check: Valid Result
System Performance Check at 850MHz, 1900MHz for Head.
Validation Kit: D850V2-SN: 1008
Frequenc SAR [w/k SAR [wik Tissue Temp.
. ’ Description wikgl kgl 1SSt R
[MHZ] 1g 10g [°C]
Reference result 9.83 6.37 N/A
850 MHz + 10% window 8.851t0 10.81 5.73t07.01
08-12-2013 9.2 6.00 21.0
Validation Kit: D1900V2-SN: 5d174
Frequenc SAR [w/k SAR [wik Tissue Temp.
. ’ Description wikgl kgl 1SSt R
[MHZ] 1g 10g [°C]
Reference result 39.9 20.9 NJ/A
1900 MHz + 10% window 35.91 to 43.89 18.81 to 22.99
08-12-2013 38.88 20.72 21.0
Validation Kit: D2450V2-SN: 914
Frequenc L SAR [w/k SAR [w/k Tissue Temp.
d J Description wikgl kgl 1SSt R
[MHZ] 1g 10g [°C]
Reference result 53.4 24.8 NJ/A
2450 MHz + 10% window 48.06 to 58.74 22.3210 27.28
08-12-2013 52.80 24.20 21.0
Note: All SAR values are normalized to 1W forward power.
Cerpass Technology Corp. Issued Date : December 11,2013
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System Performance Check at 850MHz, 1900MHz for Body.
Validation Kit: D850V2-SN: 1008
Frequenc SAR [w/k SAR [w/k Tissue Temp.
quency Description wikgl wikg] 1SSt P
[MHZz] 1g 10g [°C]
Reference result 9.62 6.27 N/A
850 MHz + 10% window 8.66 to 10.58 5.64 t0 6.90
08-12-2013 10.08 6.64 21.0
Validation Kit: D1900V2-SN: 5d174
Frequenc SAR [w/k SAR [w/k Tissue Temp.
d y Description [wikg] (wikal P
[MHZz] 19 10g [°C]
Reference result 40.4 215 N/A
1900 MHz + 10% window 36.36 to 44.44 19.35 to 23.65
08-12-2013 40.20 22.4 21.0
Validation Kit: D2450V2-SN: 914
Frequenc SAR [w/k SAR [w/k i .
a y Description (wikal (wikal TISSU? Temp
[MHz] 1g 10g [°C]
Reference result 515 23.9 NJ/A
2450 MHz + 10% window 46.35 to 56.65 21.51 to 26.29
08-12-2013 52.80 24.52 21.0
Note: All SAR values are normalized to 1W forward power.

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

Cerpass Technology Corp.
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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

Maximuim area scan spatial resolution: AXare,. AVarea 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.

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.

O
Cerpass Technology Corp. Issued Date : December 11,2013

Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 14 of 144



o
" CERPASS TECHNOLOGY CORP. Report No.: SESF1312017

Zoom Scan Parameters extracted from KDB 865664 D01 v01r01

= 3 Gllz =3 GHz
M il lution: A A =2 GHz: = 8 mm 34 GHz =5mm
Maximum zoom scan spatial resolulion: AXem A% raom ~ ) ' ] "
2-3GHz =5mm 4 -6 GHz: =4 mm
I -4 GHz: =4 mm
mniform grid: AZzoeln) < 3 mm 4 -5 GHz: = 3 mm

S—60GHz: <2 mm

Maximum 2oom scan Azl 1): belween 3-4GHzZ =3 mm
spatial resolution, 1™ two points closest < 4 mm 4—5GHz: =25 mm
normal 1o phantom to phantom surface 56 GHz =2 mm
surface . graded
| grid

ﬂz)’l'!.'lll'.l: 11::1 |- ];

between subsequent < 1.5 - Afp in=1)

points

3 -4 GHz: = 28 mim

Minimum zoom scan . oo .
0 X V.Z = 300 4 -5 GHz = 25 min

volume ) ]
3-60GHz =22 mm

Note: & is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard [EEE
P1528-2011 for details.
" When zoom scan is required and the reported SAR from the area sean based [-g S4R estimation procedures of
EDB 447498 is < 1.4 Wkg, < 8 mm, = 7 mm and = 5 mm zoom scan resolution may be applied, respectively, for
2 GHz 103 GHz, 3 GHz o 4 GHr and 4 GHz 10 &6 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 Standard Explains of Mobile Phone SAR testing

According to IEEE std.1528-2013, head SAR testing of the mobile phone is a matter of course. Also,
per FCC KDB 648474 D04 Handset SAR v01r01, when smart phones with a display diagonal
dimension > 15.0 cm or an overall diagonal dimension > 16.0 cm that provide similar mobile web
access and multimedia support found in mini-tablets or UMPC mini-tablets that support voice calls
next to the ear, a test separation of 0 mm is required. SAR must be measured for all sides (edges) and
surfaces with a transmitting antenna located at < 25 mm from that surface or edge, for the data modes,
wireless technologies and frequency bands supporting hotspot mode.

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. Per FCC KDB 941225 D01 SAR test for 3G devices v02, body SAR is not required for handsets
with HSUPA/HSDPA capabilities when the maximum average output of each RF channel with
HSDPA active is less than % dB higher than that measured without HSUPA/HSDPA using 12.2

O
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kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75% of the SAR limit.
Here are HSDPA/HSUPA sub-test setups as show blow, per FCC KDB 941225 D01 v02.

Sub-Test 1 Setup for Release S HSDPA

Ba

Sub-test Be Bu ) Be/Ba Prs CM (dB)-
1 215 15715 6l 215 4/15 1.0
2 124 5% 151 5% o4 12157 24/15 1.0
3 15/15 813 i 15/8 30/15 1.5
4 15/15 4/15 frd 15/4 3015 1.5

Note 10 Ascw. Aoy and Argr = B Ay = B = 30015 < P= 30015 *5,

Note 2: CM = 1 for BBy =12/15, P/ P=24/15.

Note 3: For sublest 2 the B/P rato ol 12713 Lor the '1'17(.1 durmg the measurement period (TFL, TFO) 15 achieved by
sefting the signaled zain factors for the reference TFC (TFL. TF1) to B, = 11715 and [; = 15/15.

Sub- fia i Pea [ia CM™ | MPR | AGH E-
test Be B (5F) BBa | Pu Bec Pea {SF) | jcodes) | (dB) | (dB) | Index | TFCI
1 1171 N B E hid 1171 ﬁﬁ'" 22015 | 200225 | 1039225 4 1 1.0 0.0 20 13
2 615 L5/15 64 615 12405 | 12/15 94/75 4 1 30 20 12 67
3 | 15as | 9as | 64 | 150 | sons| sons | Pty 2 20 | 10} 15 | %2
Ptz 47015
4 s 15/15 64 215 4715 2138 2675 4 1 30 L 17 71
5 1505 | 158 Od 15/15% | 30015 24015 134715 4 1 1.0 0.0 21 51
Mote 1) Ageg, Megacp and ﬂ.c'ql =R A= ﬂl.,-"]..- =315 = |-5Ih= 15 “l’jr-
Mote 2 OB = 1 for ([, =125, B,/B.724/15. For all other combmations of DPDCH, DPCCH, HS- DPCCH, E-DPFDCH and E-
DPCCH the MPR is based on the relative CM difference.
Wole 3: For subtest | the [5/[, mtio of 11715 for the TFC during the measurement period (TF 1, TFO} is achieved by setting the
sigmaled gain fectors or the relerence TFC (TFL TEL) we b, = 107135 and [, = 13715
MWote 4: For subtest 3 the 52/ ratio of 13713 for the TFC during the mensurement period (TF 1, TFO) is achieved by setting the
sigmaled pain faetors for the reference TFC (TF1, TEL to . = 14713 and fy = 13715,
MNote 5; Testing UE usmg E-DPDCH Physical Laver catepory 1 Sub-test 3 15 o required aceording to TS 25,306 Table 5,1g,

Mote 6; [hg can not be set divectly; it is set by Absolute Grant Value,

3. 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™

. Turbo
Mode GHz | Channel , §15.247
Chanuel 802.11b | 802.11g UNII
2412 1" v v
802.11 b/g 2.437 6 6 V v
2.462 11° v \'

e & &

Y = “default test channels™

* = possible 802, 1 1a channels with maximum average output = the “default test channels”
WV = 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 outpui channels closest to each of these channels should be tested
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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:

* Astandard high precision 6-axis robot with controller, a teach pendant and software

* Adata acquisition electronic(DAE)attached to the robot arm extension

* Adosimetric 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.

*  Aprobe alignment unit which improves the accuracy of the probe positioning

*  Acomputer operating Windows 7

* DASYS5 software

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

* The SAM twin phantom

*  Adevice holder

*  Tissue simulating liquid

* Dipole for evaluating the proper functioning of the system
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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.

» i R R e
file,n, =) AeT 3 ros ——
2 G
\ £
2
2 -

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 uW/g to 100 mW/g

Linearity: £ 0.2 dB (noise: typically < 1 pW/qg)
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
out of the newer series from Staubli SA (France). For the 6-axis

controller DASY5 system, the CS8C robot controller version from / {

Staubli is used. “\ -y
The XL robot series have many features that are important for our ' A

application: per g \"

. 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

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,

Cerpass Technology Corp. Issued Date : December 11,2013
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the probe tip will keep its actual position.

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 11,2013
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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 5P6VAL/C/01 only once
Dipole Validation Kits Speag D850Vv2 1008 2015.06.12
Dipole Validation Kits Speag D1900Vv2 5d174 2015.06.09
Dipole Validation Kits Speag D2450Vv2 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 2014.11.09
AUG Power Sensor R&S NRP-Z91 100384 2014.03.09

°
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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/EDGE

Mode Frequency | Avg. Burst Duty Cycle | Frame Power | Max. Power Scaling
(MHz) Power (dBm) | Factor (dB) (dBm) (dBm) Factor
824.2 31.96 -9 22.96 325 1.13
GSM850 836.6 32.35 -9 23.35 325 1.04
848.8 32.37 -9 23.37 325 1.03
824.2 31.94 -9 22.94 325 1.14
GPRS850(1Slot) 836.6 32.33 -9 23.33 325 1.04
848.8 32.34 -9 23.34 325 1.04
824.2 31.19 -6 25.19 31.70 1.12
GPRS850(2Slot) 836.6 31.49 -6 25.39 31.70 1.05
848.8 31.59 -6 25.59 31.70 1.03
824.2 29.22 -4.25 24.97 30.0 1.20
GPRS850(3Slot) 836.6 29.42 -4.25 25.17 30.0 1.14
848.8 29.62 -4.25 25.37 30.0 1.09
824.2 27.12 -3 24.12 28.5 1.37
GPRS850(4Slot) 836.6 27.32 -3 24.32 28.5 1.31
848.8 27.52 -3 24.52 28.5 1.25
824.2 26.54 -9 17.54 27.5 1.25
Edge 850(1Slot) 836.6 26.75 -9 17.75 27.5 1.19
848.8 26.93 -9 17.93 27.5 1.14
Edge 850(2Slot) 824.2 25.18 -6 19.18 25.7 1.13
L
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836.6 25.48 -6 19.48 25.7 1.05

848.8 25.79 -6 19.79 25.7 0.98

824.2 23.05 -4.25 18.80 23.7 1.16

Edge 850(3Slot) 836.6 23.34 -4.25 19.09 23.7 1.09
848.8 23.52 -4.25 19.27 23.7 1.04

824.2 22.11 -3 19.11 23.7 1.44

Edge 850(4Slot) 836.6 22.27 -3 19.27 23.7 1.39
848.8 22.49 -3 19.49 23.7 1.32

1850.2 28.95 -9 19.95 30.0 1.27

PCS1900 1880.0 29.10 -9 20.10 30.0 1.23
1909.8 29.57 -9 20.57 30.0 1.10

1850.2 28.93 -9 19.93 30.0 1.28

GPRS1900(1Slot) 1880.0 29.09 -9 20.09 30.0 1.23
1909.8 29.55 -9 20.55 30.0 1.11

1850.2 28.16 -6 22.16 29.0 1.21

GPRS1900(2Slot) 1880.0 28.34 -6 22.34 29.0 1.16
1909.8 28.80 -6 22.80 29.0 1.05

1850.2 26.19 -4.25 21.94 27.0 1.21

GPRS1900(3Slot) 1880.0 26.37 -4.25 22.12 27.0 1.16
1909.8 26.83 -4.25 22.58 27.0 1.04

1850.2 24.09 -3 21.09 255 1.38

GPRS1900(4Slot) 1880.0 24.27 -3 21.27 255 1.33
1909.8 24.73 -3 21.73 255 1.19

1850.2 24.28 -9 15.28 27.0 1.87

EDGE1900(1Slot) 1880.0 24.53 -9 15.53 27.0 1.77
1909.8 24.89 -9 15.89 27.0 1.63

1850.2 23.10 -6 17.10 25.0 1.55

EDGE1900(2Slot) 1880.0 23.31 -6 17.31 25.0 1.48
1909.8 23.63 -6 17.63 25.0 1.37

1850.2 21.85 -4.25 17.6 23.0 1.30

EDGE1900(3Slot) 1880.0 21.98 -4.25 17.73 23.0 1.26
1909.8 22.25 -4.25 18.0 23.0 1.19

1850.2 20.95 -3 17.95 23.0 1.60

EDGE1900(4Slot) 1880.0 21.02 -3 18.02 23.0 1.58
1909.8 21.34 -3 18.34 23.0 1.47
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Note: 1. Scaling Factor = Max. Power (mW) / Avg. Burst Power (mW)
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.
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 DO3v01.
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.
* WCDMA/HSDPA/HSUPA
Band Il (1900MHz) Channel
Mode 3GPP Conducted Power (dBm)
Subtest
9262 9400 9538
WCDMA R99 1 24.13 24.65 23.26
1 24.11 24.64 23.24
2 241 24.62 23.23
Rel5 HSDPA
3 24.08 24.61 23.21
4 24.07 24.59 23.19
1 24.12 24.63 23.25
2 24.09 24.62 23.23
Rel6 HSUPA 3 24.07 24.61 23.22
4 24.06 24.59 23.19
5 24.05 24.56 23.18
Rel7 HSPA+ 1 24.11 24.60 23.24
o
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Mode Band Il (1900MHz) Normal Power Max. Power (dBm) | Scaling Factor
Channel (dBm)
9262 24.13 25.0 1.22
WCDMA R99 9400 24.65 25.0 1.08
9538 23.26 25.0 1.49
9262 24.11 25.0 1.23
Rel5 HSDPA 9400 24.64 25.0 1.09
9538 23.24 25.0 1.50
9262 24.12 25.0 1.22
Rel6 HSUPA 9400 24.63 25.0 1.09
9538 23.25 25.0 1.50
9262 24.11 25.0 1.23
Rel7 HSPA+ 9400 24.60 25.0 1.10
9538 23.24 25.0 1.50
e WLAN
Test Mode Channel No. FEGRIIEY | RIS FosT Max. Power Scaling Factor
(MHz) (dBm) (dBm)
01 2412 14.56 16.0 1.39
802.11b 06 2437 14.62 16.0 1.37
11 2462 14.60 16.0 1.38
01 2412 7.38 8.0 1.15
802.11g 06 2437 7.29 8.0 1.18
11 2462 7.55 8.0 1.11
01 2412 6.04 8.0 1.57
802.11n (20MHz) 06 2437 7.41 8.0 1.15
1 2462 6.22 8.0 1.51
03 2422 3.48 5.0 1.42
802.11n (40MHz) 06 2437 4.74 5.0 1.06
09 2452 3.91 5.0 1.29

Note 1: Justification for reduced test configurations for Wi-Fi channels Per KDB Publication 248227
D01v01r02 and KDB 447498 D01v05r01.

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

O
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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.

e Estimated SAR for Bluetooth

Maximum Separation Estimated Separation Estimated
Mode Frequency Allowed Distance SAR Distance SAR
Power (Head) (Held-to-Ear) (Body) (Body)
[MHZz] [dBm] [mm] [Wikg] [mm] [Wikg]
Bluetooth
2480 4.0 5 0.106 10 0.053

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 SAR for all the simultaneous transmitting antennas in a
specific a physical test configuration is<1.6W/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

1g SAR for simultaneous transmission assessment involving that transmitter.

. . J f(GHz) (Max Power of channel, mW)
Estimated SAR — : - -
7.5 Min. Separation Distance, mm
L
Cerpass Technology Corp. Issued Date : December 11,2013
Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 27 of 144


app:ds:firstly

e ':j*:x
( CERPASS TECHNOLOGY CORP. Report No.: SESF1312017

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

Test Mode: GSM850

" Frequency Avg. Power

Test Position | Antenna Burst it | SAR 1g | Scaling Scaled |- iy

Head Posit power | ' | “wikg) | Factor | SAR 1Y | wwikg)

eal osition | channel | MHz (<£0.2) (Wikg)
(dBm)

Left-Cheek Fixed 128 824.2 31.96 -- -- 1.13 - 1.6
Left-Cheek Fixed 190 | 8366 | 3235 | -005 | o0.11 104 | o114 | 16
Left-Cheek Fixed 251 848.8 32.37 -- -- 1.03 - 1.6
Left-Tilted Fixed 190 | 8366 | 3235 | -018 | 0126 | 1.04 | 9131 | 16
Right-Cheek Fixed 128 824.2 31.96 -- -- 1.13 - 1.6
Right-Cheek | Fixed 190 | 8366 | 3235 | -019 | 0114 | 1.04 | o119 | 16
Right-Cheek Fixed 251 848.8 32.37 -- -- 1.03 - 1.6
Right-Tilted | Fixed 190 | 836.6 | 32.35 01 | 0114 | 104 | o119 | 16

Note 1: All tests were conducted under SIM Card 1
2: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498.
3: * - repeated at the highest SAR measurement according to the FCC KDB 865664

4: The two SIM cards cannot work simultaneously

O
Cerpass Technology Corp. Issued Date : December 11,2013

Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 28 of 144



o N

0.

CERPASS TECHNOLOGY CORP. Report No.: SESF1312017
[
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

Body-worn accessory exposure conditions

Test Position Frequency AVY. | power
Body Antenna Burst prit | SAR 1g | Scaling SSAc;Iel(é Limit
Position Power (W/kg) | Factor (W/kg)
(10mm gap) Channel | MHz (dBm) (<%0.2) (W/ko)

Test Mode: GSM850

Back Fixed 128 824.2 31.96 - - 1.13 -- 1.6
Back Fixed 190 836.6 32.35 -0.05 0.405 1.04 0.421 1.6
Back Fixed 251 848.8 32.37 - - 1.03 -- 1.6

Test Mode: GPRS850-2slot

Back Fixed 190 836.6 31.49 0.01 0.631 1.05 0.663 1.6

Front Fixed 190 836.6 | 31.49 0.16 0.26 1.05 0.273 1.6

Hotspot mode exposure conditions

Test Mode: GPRS850-2slot

Back Fixed 190 836.6 31.49 0.01 0.631 1.05 0.663 1.6
Front Fixed 190 836.6 31.49 0.16 0.26 1.05 0.273 1.6
Left side Fixed 190 836.6 31.49 0.13 0.39 1.05 0.410 1.6
Right side Fixed 190 836.6 | 31.49 | -0.01 0.262 1.05 0.275 1.6
Bottom Fixed 190 836.6 31.49 -0.16 0.089 1.05 0.093 1.6

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
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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
Test Mode: PCS1900

Test Position | Antenna Frequency BA:gst Plg\rlzlff ' SlpéR Scaling SSXSIGJ_% Limit
Head | Posifon | channel | MHz | OV | (<s0.2) | Wikg) | P4 | wikg) (Wikg)
Left-Cheek Fixed 512 1850.2 28.95 -- -- 1.27 R 1.6
Left-Cheek Fixed | 661 | 1880 | 2910 | -018 | 004 | 123 | ooag | 16
Left-Cheek Fixed 810 1909.8 29.57 -- -- 1.10 R 1.6
Left-Tilted Fixed | 661 |1880.0 | 2910 | 009 | 0025 | 123 | o031 | 16
Right-Cheek Fixed 512 1850.2 28.95 -- -- 1.27 R 1.6
Right-Cheek | Fixed | 661 | 1880 | 20.10 | 005 | 0037 | 123 | goss | 16
Right-Cheek Fixed 810 1909.8 29.57 -- -- 1.10 R 1.6
Right-Tilted Fixed | 661 |1880.0 | 20.10 | -006 | 0024 | 123 | 0030 | 1.6

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 two SIM cards cannot work simultaneously.
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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

Body-worn accessory exposure conditions

Test Position Frequency AVY. | power
Body Antenna Burst prit | SAR 1g | Scaling SSAc;Iel(é Limit
Position Power (W/kg) | Factor (W/kg)
(10mm gap) Channel | MHz (dBm) (<%0.2) (W/ko)

Test Mode: PCS1900

Back Fixed 512 1850.2 | 28.95 - - 1.27 -- 1.6
Back Fixed 661 1880 29.10 0.14 0.244 1.23 0.300 1.6
Back Fixed 810 1909.8 | 29.57 - - 1.10 -- 1.6

Test Mode: GPRS1900-2slot

Back Fixed 661 1880 28.34 -0.09 0.412 1.16 0.478 1.6

Front Fixed 661 1880 28.34 -0.17 0.135 1.16 0.157 1.6

Hotspot mode exposure conditions

Test Mode: GPRS1900-2slot

Back Fixed 661 1880 28.34 -0.09 0.412 1.16 0.478 1.6
Front Fixed 661 1880 28.34 -0.17 0.135 1.16 0.157 1.6
Left side Fixed 661 1880 28.34 -0.01 0.041 1.16 0.048 1.6
Right side Fixed 661 1880 28.34 -0.11 0.045 1.16 0.052 1.6
Bottom Fixed 661 1880 28.34 -0.15 0.227 1.16 0.263 1.6

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
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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

Test Mode: WCDMA Band Il

Test Position | Antenna Frequency Conducted
. Power
Head Position | channel MHz (dBm)

P

S\r,;:‘?r SAR 1g | Scaling SSXSIel(; Limit
Wik Factor Wik

(<z02) | VO wikg) | WHO

Left-Cheek Fixed 9400 1880.0 24.65

0.02 0.078 1.08 0.084 1.6

Left-Tilt Fixed 9400 1880.0 24.65

0.12 0.034 1.08 0.037 1.6

Right-Cheek | Fixed 9400 | 1880.0 24.65

0.02 0.067 1.08 0.072 1.6

Right-Tilt Fixed 9400 | 1880.0 24.65

0.04 0.043 1.08 0.046 1.6

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498.

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

Hotspot mode exposure conditions

L L Frequency Conducted | Power | SAR | o .| Scaled | . .
Body Position | channel MHz I(Ddogvrﬁ)r brift 19 Factor | >AR 19 (W/kg)
(10mm gap) (<x0.2) | (Wikg) (Wkg)
Test Mode: WCDMA Band Il
Body-Back Fixed 9400 1880.0 24.65 0.08 | 0.321 1.08 0.347 1.6
Body-front Fixed 9400 1880.0 24.65 0.12 0.124 1.08 0.134 1.6
Left side Fixed 9400 1880.0 24.65 0.11 0.031 1.08 0.033 1.6
Right side Fixed 9400 1880.0 24.65 -0.17 | 0.058 1.08 0.063 1.6
Body-bottom Fixed 9400 1880.0 24.65 -0.12 | 0.298 1.08 0.322 1.6

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
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SAR MEASUREMENT
Ambient Temperature (°C) : 21.5+ 2 Relative Humidity (%): 52
Ligquid Temperature (°C) : 21.0 £ 2 Depth of Liquid (cm):>15
Product: Mobile Phone
Test Mode: 802.11b
Test Position | Antenna Frequency Average Povyer SAR Scaling Scaled Limit
» Power Drift 1g Factor | SAR 19 (Wikg)
Head Position Channel MHz (dBm) (<1_02) (VV/kg) (W/kg) g
Left-Cheek Fixed 1 2412 14.56 - - 1.39 - 1.6
Left-Cheek Fixed 6 2437 14.62 0.19 0.039 1.37 0.053 1.6
Left-Cheek Fixed 11 2462 14.60 - - 1.38 - 1.6
Left-Tilted Fixed 6 2437 14.62 0.15 0.043 1.37 0.059 1.6
Right-Cheek Fixed 1 2412 14.56 -- - 1.39 i} 1.6
Right-Cheek Fixed 6 2437 14.62 0.09 0.047 1.37 0.064 1.6
Right-Cheek Fixed 11 2462 14.60 - - 1.38 - 1.6
Right-Tilted Fixed 6 2437 14.62 -0.19 0.052 1.37 0.071 1.6
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
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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

Tablet Mode SAR Configurations

Test Mode: 802.11b

Test Position Frequenc Power

Antenna ATemEY | Average | FORT | saR 1g | Scaling | 564 | imit

Body . Power Drift Wikg) | Factor SAR 1g (Wikg)

(10mm gap) Position Channel MHz (dBm) (<i‘0.2) g (W/kg) g
Back Fixed 1 2412 | 14.56 -0.17 | 0.082 1.39 0.114 1.6
Back Fixed 6 2437 | 14.62 -0.02 | 0.076 1.37 0.104 1.6
Back Fixed 11 2462 | 14.60 0.13 0.062 1.38 0.086 1.6
Front Fixed 6 2437 14.62 0.13 0.045 1.37 0.062 1.6
Left side Fixed 6 2437 | %% | 011 | 000980 | 137 0'01355 1.6
Top Fixed 6 2437 | 14.62 -0.15 0.017 1.37 0.023 1.6

Notel: 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.
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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 DO1vO5r01.
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
DO01v05 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
DO01v01r02 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 Procedures

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 SAR for all the simultaneous transmitting
antennas in a specific a physical test configuration is<1.6W/kg.

O
Cerpass Technology Corp. Issued Date : December 11,2013

Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 350f 144



o N

©

* CERPASS TECHNOLOGY CORP.

Report No.:

SESF1312017

5.3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenario with Wi-Fi

Configuration Mode Max. Scaled Wi-Fi SAR(W/kg) > SAR(W/kg)
SAR(W/kg)
Head GSM850 0.131 0.071 0.202
Head PCS1900 0.049 0.071 0.120
Head WCDMA Band II 0.084 0.071 0.155
Back GSM850 0.663 0.114 0.777
Back PCS1900 0.478 0.114 0.592
Back WCDMA Band I 0.347 0.114 0.461
Simultaneous Transmission Scenario with Bluetooth
Configuration Mode Max. Scaled Bluetooth > SAR(W/kg)
SAR(W/kg) SAR(W/Kg)
Back GSM850 0.663 0.053 0.716
Back PCS1900 0.478 0.053 0.531
Back WCDMA Band I 0.347 0.053 0.400

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.
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Simultaneous Transmission Scenario (Hotspot)
Simult Tx | Configuration | GPRS850 SAR(W/kg) Wi-Fi SAR(W/kQ) > SAR(W/kg)
Back 0.663 0.114 0.777
Front 0.273 0.078 0.351
Left side 0.410 0.017 0.427
Body
Right side 0.275 -- 0.275
Top -- 0.029 0.029
Bottom 0.093 -- 0.093
Simult Tx | Configuration | GPRS1900 SAR(W/kg) Wi-Fi SAR(W/kg) > AR(W/kQ)
Back 0.478 0.114 0.592
Front 0.157 0.078 0.235
Left side 0.048 0.017 0.065
Body
Right side 0.052 -- 0.052
Top -- 0.029 0.029
Bottom 0.263 -- 0.263
Simult Tx | Configuration WCDMA Band i Wi-Fi SAR(W/kQ) > SAR(W/kg)
SAR(W/kg)
Back 0.347 0.114 0.461
Front 0.134 0.078 0.212
Left side 0.033 0.017 0.05
Body
Right side 0.063 -- 0.063
Top -- 0.029 0.029
Bottom 0.322 -- 0.322

5.4. Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission

conditions were below the SAR limit. Therefore, the above analysis is sufficient to determine that

simultaneous transmission cases will not exceed the SAR limit and therefore no measured volumetric
simultaneous SAR summation is required per FCC KDB Publication 447498 D0O1v05r01.
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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) (109) veff
Measurement System
Probe Calibration +6.0% N 1 1 1 +6.0% +6.0% 0
Axial Isotropy +4.7% R ~,‘-'§ 0.7 0.7 +1.9% +1.9% 00
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% o
Linearity +4.7% R V3 1 1 +2.7% +2.7% o
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% o0
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% 0
Integration Time +2.6% R V3 1 1 +1.5% +1.5% o0
RF Ambient Noise +3.0% R 1.‘-"§ 1 1 +1.7% +1.7% 00
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 V3 1 1 +1.2% +1.2% o0
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 V3 1 1 +2.9% +2.9% o0
Power Scaling” +0% R V3 0 0 +0% +0% o0
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 | 0.26 +0.1% +0.1% o
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: 11/12/2013
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D850 Head
DUT: Dipole 850 MHz D850V2; Type: D850V2; Serial: D850V2
Communication System: CW; Frequency: 850 MHz
Medium parameters used: f = 850 MHz; 6 = 0.9 S/m; er = 41.37; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius):22°C;input power=250mwW
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY Configuration:

e Probe: EX3DV4 - SN3927; ConvF(10.16, 10.16, 10.16); 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-D850 Head/Area Scan (4x12x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 2.24 W/kg
Configuration/SystemPerformanceCheck-D850 Head/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm, Reference Value = 52.500 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.49 W/kg

SAR(1 g) = 2.3 W/kg; SAR(10 g) = 1.5 W/kg Maximum value of SAR (measured) = 2.49 W/kg

-10.55

0 dB = 2.49 W/kg = 3.96 dBW/kg

O
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Date/Time: 11/12/2013
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; ¢ = 1.46 S/m; er = 39.63; 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(1 g) =9.72 W/kg; SAR(10 g) = 5.18 W/kg Maximum value of SAR (measured) = 13.5 W/kg

-10.21
-13.61

-17.01

0 dB = 13.5 W/kg = 11.30 dBW/kg
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Date/Time: 11/12/2013
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; ¢ = 1.85 S/m; er = 38.15; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius) :22°C;input power=250mwW
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 O:
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
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab

SystemPerformanceCheck-D850 Body

DUT: Dipole 850 MHz D850V2; Type: D850V2; Serial: D850V2

Communication System: UID 0, CW (0); Frequency: 850 MHz

Medium parameters used: f = 850 MHz; 6 = 0.96 S/m; er = 55.79; 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(10.03, 10.03, 10.03); 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: ELI v5.0; Type: QDOVAQOO2AA; Serial: TP-1211

e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/SystemPerformanceCheck-D850 Body/Area Scan (4x12x1): Measurement grid:
dx=15mm, dy=15mm

Maximum value of SAR (measured) = 2.30 W/kg

Configuration/SystemPerformanceCheck-D850 Body/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm, Reference Value = 52.440 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.52 W/kg; SAR(10 g) = 1.66 W/kg Maximum value of SAR (measured) = 2.71 W/kg

-9.97

0 dB = 2.71 W/kg = 4.33 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D1900 Body
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2
Communication System: UID 0, CW (0); Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; ¢ = 1.57 S/m; er = 51.05; p = 1000 kg/m3
Phantom section: Flat Section Meas. Ambient Temp(celsius)- Not Specified
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: ELI v5.0; Type: QDOVAOQO2AA; :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) = 13.0 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 = 93.277
V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 10.5 W/kg; SAR(10 g) = 5.6 W/kg Maximum value of SAR (measured) = 14.6 W/kg

-13.10

-16.37

0 dB = 14.6 W/kg = 11.64 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab

SystemPerformanceCheck-D2450 Body

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2

Communication System: CW ; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; 6 = 2.01 S/m; er = 51.23; 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(7.3, 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: ELI v5.0; Type: QDOVAOO2AA; Serial: TP-1211

e DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (5x7x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 19.2 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=xx mW, dist=2.0mm
(EX-Probe)/Zoom Scan (5x5x7) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 97.852 V/m; Power Drift = 0.05 dB, Peak SAR (extrapolated) = 27.0 W/kg
SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.13 W/kg Maximum value of SAR (measured) = 19.9 W/kg

-13.79
-18.39

-22.99

0 dB = 19.9 W/kg = 12.99 dBW/kg

O
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9. APPENDIX B. SAR Measurement Data
Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: GSM850MHz Mid Touch-Left
Communication System: Generic GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; o = 0.89 S/m; er = 41.48; 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(10.16, 10.16, 10.16); 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

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

Configuration/GSM850MHz Mid Touch-Left/Area Scan (6x10x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.129 W/kg

Configuration/GSM850MHz Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.277 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.143 W/kg

SAR(1 g) =0.110 W/kg; SAR(10 g) = 0.086 W/kg Maximum value of SAR (measured) = 0.117 W/kg

-12.00

-16.00

-20.00

0dB =0.117 W/kg = -9.32 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GSM850MHz Mid Tilt-Left

Communication System: Generic GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; 0 = 0.89 S/m; er = 41.48; 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(10.16, 10.16, 10.16); 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

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

Configuration/GSM850MHz Mid Tilt-Left/Area Scan (6x10x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.131 W/kg

Configuration/GSM850MHz Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 8.241 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.157 W/kg

SAR(1 g) =0.126 W/kg; SAR(10 g) = 0.095 W/kg Maximum value of SAR (measured) = 0.132 W/kg

-9.85

0 dB = 0.132 W/kg = -8.79 dBW/kg

O
Cerpass Technology Corp. Issued Date : December 11,2013
Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. . 46 of 144



o
" CERPASS TECHNOLOGY CORP. Report No.: SESF1312017

Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GSM850MHz Mid Touch-Right

Communication System: Generic GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; o = 0.89 S/m; er = 41.48; p = 1000 kg/m3
Phantom section: Right Section ; Tissue Temp(celsius)- 21 °C

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

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(10.16, 10.16, 10.16); 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

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

Configuration/GSM850MHz Mid Touch-Right/Area Scan (6x10x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.115 W/kg

Configuration/GSM850MHz Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.445 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.139 W/kg

SAR(1 g) =0.114 W/kg; SAR(10 g) = 0.089 W/kg Maximum value of SAR (measured) = 0.120 W/kg

-10.19

0 dB = 0.120 W/kg = -9.21 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GSM850MHz Mid Tilt-Right

Communication System: Generic GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; 0 = 0.89 S/m; er = 41.48; p = 1000 kg/m3
Phantom section: Right Section ; Tissue Temp(celsius)- 21 °C

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

DASY5 Configuration:

e Probe: EX3DV4 - SN3927; ConvF(10.16, 10.16, 10.16); 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

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

Configuration/GSM850MHz Mid Tilt-Right/Area Scan (6x10x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.116 W/kg

Configuration/GSM850MHz Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 8.103 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.147 W/kg

SAR(1 g) =0.114 W/kg; SAR(10 g) = 0.085 W/kg Maximum value of SAR (measured) = 0.120 W/kg

-9.62

0 dB = 0.120 W/kg = -9.21 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: GSM850MHz Mid Body-Back
Communication System: Generic GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; 6 = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GSM850MHz Mid Body-Back/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.414 W/kg

Configuration/GSM850MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.735 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.501 W/kg

SAR(1 g) = 0.405 W/kg; SAR(10 g) = 0.310 W/kg Maximum value of SAR (measured) = 0.422 W/kg

-9.45

0 dB = 0.422 W/kg = -3.75 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS850MHz Mid Body-Back(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 836.6 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 836.6 MHz; o = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS850MHz Mid Body-Back(2up)/Area Scan (6x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.650 W/kg
Configuration/GPRS850MHz Mid Body-Back(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 8.362 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.778 W/kg

SAR(1 g) = 0.631 W/kg; SAR(10 g) = 0.481 W/kg Maximum value of SAR (measured) = 0.660 W/kg

-9.16

0 dB = 0.660 W/kg = -1.80 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS850MHz Mid Body-Front(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 836.6 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 836.6 MHz; o = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS850MHz Mid Body-Front(2up)/Area Scan (6x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.268 W/kg
Configuration/GPRS850MHz Mid Body-Front(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.719 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.326 W/kg

SAR(1 g) = 0.260 W/kg; SAR(10 g) = 0.207 W/kg Maximum value of SAR (measured) = 0.271 W/kg

-7.92

0 dB = 0.271 W/kg = -5.67 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS850MHz Mid Body-Leftside(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 836.6 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 836.6 MHz; o = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS850MHz Mid Body-Leftside(2up)/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.403 W/kg
Configuration/GPRS850MHz Mid Body-Leftside(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 8.276 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.552 W/kg

SAR(1 g) = 0.390 W/kg; SAR(10 g) = 0.269 W/kg Maximum value of SAR (measured) = 0.417 W/kg

-9.39

0 dB = 0.417 W/kg = -3.80 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS850MHz Mid Body-Rightside(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 836.6 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 836.6 MHz; o = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS850MHz Mid Body-Rightside(2up)/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.270 W/kg
Configuration/GPRS850MHz Mid Body-Rightside(2up)/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.394 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 0.382 W/kg

SAR(1 g) = 0.262 W/kg; SAR(10 g) = 0.177 W/kg Maximum value of SAR (measured) = 0.281 W/kg

L4

-10.07

0 dB = 0.281 W/kg = -5.51 dBW/kg
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS850MHz Mid Body-Bottom(2up)

Communication System: GPRS(2up); Frequency: 836.6 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 836.6 MHz; o = 0.96 S/m; er = 55.86; 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(10.03, 10.03, 10.03); Calibrated: 2013/6/24;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

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

e Phantom: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS850MHz Mid Body-Bottom(2up)/Area Scan (5x6x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.101 W/kg
Configuration/GPRS850MHz Mid Body-Bottom(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.646 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.154 W/kg

SAR(1 g) =0.089 W/kg; SAR(10 g) = 0.052 W/kg Maximum value of SAR (measured) = 0.0986 W/kg

-10.49

-13.99

-17.49

0 dB =0.0986 W/kg = -10.06 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: PCS1900MHz Mid Touch-Left
Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; ¢ = 1.45 S/m; er = 39.74; 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(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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/PCS1900MHz Mid Touch-Left/Area Scan (7x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0381 W/kg

Configuration/PCS1900MHz Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.581 V/m; Power Drift =-0.18 dB

Peak SAR (extrapolated) = 0.0650 W/kg

SAR(1 g) = 0.040 W/kg; SAR(10 g) = 0.024 W/kg Maximum value of SAR (measured) = 0.0436 W/kg

-14.59

-19.46

-24.32

0 dB =0.0436 W/kg = -13.61 dBW/kg

O
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Date/Time: 11/12/2013

Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: PCS1900MHz Mid Tilt-Left

Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.45 S/m; er = 39.74; 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(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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/PCS1900MHz Mid Tilt-Left/Area Scan (7x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0290 W/kg

Configuration/PCS1900MHz Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.355 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.0430 W/kg

SAR(1 g) =0.025 W/kg; SAR(10 g) = 0.012 W/kg Maximum value of SAR (measured) = 0.0284 W/kg

-12.00

-16.00

-20.00

0 dB =0.0284 W/kg = -15.47 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: PCS1900MHz Mid Touch-Right
Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; 6 = 1.45 S/m; er = 39.74; p = 1000 kg/m3
Phantom section: Right 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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/PCS1900MHz Mid Touch-Right/Area Scan (7x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0420 W/kg

Configuration/PCS1900MHz Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.904 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.0560 W/kg

SAR(1 g) =0.037 W/kg; SAR(10 g) = 0.023 W/kg Maximum value of SAR (measured) = 0.0388 W/kg

-10.99

-16.49

-21.98

-27.48

0 dB =0.0388 W/kg = -14.11 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: PCS1900MHz Mid Tilt-Right
Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; ¢ = 1.45 S/m; e€r = 39.74; p = 1000 kg/m3
Phantom section: Right 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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/PCS1900MHz Mid Tilt-Right/Area Scan (7x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0272 W/kg

Configuration/PCS1900MHz Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.788 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.0360 W/kg

SAR(1 g) =0.024 W/kg; SAR(10 g) = 0.013 W/kg Maximum value of SAR (measured) = 0.0257 W/kg

-12.00

-16.00

-20.00

0 dB =0.0257 W/kg = -15.90 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: PCS1900 Mid Body-Back

Communication System: Generic GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/PCS1900 Mid Body-Back/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.259 W/kg

Configuration/PCS1900 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 5.715 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.398 W/kg

SAR(1 g) = 0.244 W/kg; SAR(10 g) = 0.141 W/kg Maximum value of SAR (measured) = 0.251 W/kg

-10.25

-13.66

-17.08

0 dB = 0.251 W/kg = -6.00 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS1900 Mid Body-Back(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 1880 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; €r = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS1900 Mid Body-Back(2up)/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.438 W/kg

Configuration/GPRS1900 Mid Body-Back(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 7.740 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.672 W/kg

SAR(1 g) = 0.412 W/kg; SAR(10 g) = 0.239 W/kg Maximum value of SAR (measured) = 0.420 W/kg

-11.50

-16.33

-19.16

0 dB = 0.420 W/kg = -3.77 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS1900 Mid Body-Front(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 1880 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS1900 Mid Body-Front(2up)/Area Scan (6x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.139 W/kg

Configuration/GPRS1900 Mid Body-Front(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.797 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 0.208 W/kg

SAR(1 g) = 0.135 W/kg; SAR(10 g) = 0.086 W/kg Maximum value of SAR (measured) = 0.145 W/kg

-11.21

-14.94

-18.68

0 dB = 0.145 W/kg = -8.39 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS1900 Mid Body-Leftside(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 1880 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS1900 Mid Body-Leftside(2up)/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.0427 W/kg

Configuration/GPRS1900 Mid Body-Leftside(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.877 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 0.0640 W/kg

SAR(1 g) =0.041 W/kg; SAR(10 g) =0.024 W/kg Maximum value of SAR (measured) = 0.0444 W/kg

-10.00

-20.00

-30.00 -

-40.00

-50.00

0 dB = 0.0444 W/kg = -13.53 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS1900 Mid Body-Rightside(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 1880 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; €r = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS1900 Mid Body-Rightside(2up)/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.0457 W/kg
Configuration/GPRS1900 Mid Body-Rightside(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.756 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.0770 W/kg

SAR(1 g) =0.045 W/kg; SAR(10 g) =0.024 W/kg Maximum value of SAR (measured) = 0.0499 W/kg

-12.00

-16.00

-20.00

0 dB =0.0499 W/kg = -13.02 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: GPRS1900 Mid Body-Bottom(2up)

Communication System: UID 0, GPRS(2up) (0); Frequency: 1880 MHz; Duty Cycle: 1:4.20049
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/GPRS1900 Mid Body-Bottom(2up)/Area Scan (5x6x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.214 W/kg

Configuration/GPRS1900 Mid Body-Bottom(2up)/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 11.827 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 0.369 W/kg

SAR(1 g) = 0.227 W/kg; SAR(10 g) = 0.124 W/kg Maximum value of SAR (measured) = 0.254 W/kg

-11.84

-16.78

-19.73

0 dB = 0.254 W/kg = -5.95 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: WCDMA Band Il Mid Touch-Left
Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.45 S/m; er = 39.74; 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(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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/WCDMA Band Il Mid Touch-Left/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0861 W/kg

Configuration/WCDMA Band Il Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.576 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.123 W/kg

SAR(1 g) =0.078 W/kg; SAR(10 g) = 0.048 W/kg Maximum value of SAR (measured) = 0.0852 W/kg

-13.63

-18.17

-22.11

0 dB =0.0852 W/kg = -10.70 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Tilt-Left

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 1.45 S/m; er = 39.74; 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(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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/WCDMA Band Il Mid Tilt-Left/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0381 W/kg

Configuration/WCDMA Band Il Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 5.124 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.0530 W/kg

SAR(1 g) =0.034 W/kg; SAR(10 g) = 0.019 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.0381 W/kg = -14.19 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: WCDMA Band Il Mid Touch-Right
Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 1.45 S/m; er = 39.74; p = 1000 kg/m3
Phantom section: Right 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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/WCDMA Band Il Mid Touch-Right/Area Scan (6x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.0741 W/kg

Configuration/WCDMA Band Il Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.991 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.107 W/kg

SAR(1 g) =0.067 W/kg; SAR(10 g) = 0.040 W/kg Maximum value of SAR (measured) = 0.0736 W/kg

-11.37

-16.16

-18.95

0 dB =0.0736 W/kg = -11.33 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: WCDMA Band Il Mid Tilt-Right
Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 1.45 S/m; er = 39.74; p = 1000 kg/m3
Phantom section: Right 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

e Phantom: SAM (30deg probe tilt) with CRP v5.0; Type: QDO00P40CD

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

Configuration/WCDMA Band Il Mid Tilt-Right/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.0477 W/kg

Configuration/WCDMA Band Il Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.506 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.0670 W/kg

SAR(1 g) =0.043 W/kg; SAR(10 g) = 0.028 W/kg Maximum value of SAR (measured) = 0.0468 W/kg

-10.96

-14.61

-18.26

0 dB = 0.0468 W/kg = -13.30 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Body-Back

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/WCDMA Band Il Mid Body-Back/Area Scan (6x11x1): Measurement grid: dx=15mm,
dy=15mm, Maximum value of SAR (measured) = 0.291 W/kg

Configuration/WCDMA Band Il Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.149 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.531 W/kg

SAR(1 g) = 0.321 W/kg; SAR(10 g) = 0.185 W/kg Maximum value of SAR (measured) = 0.352 W/kg

-11.27

-16.02

-18.78

0 dB = 0.352 W/kg = -4.53 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Body-Front

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/WCDMA Band Il Mid Body-Front/Area Scan (6x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.130 W/kg

Configuration/WCDMA Band Il Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.821 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.192 W/kg

SAR(1 g) =0.124 W/kg; SAR(10 g) = 0.077 W/kg Maximum value of SAR (measured) = 0.133 W/kg

-11.70
-15.60

-19.50

0 dB = 0.133 W/kg = -8.76 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Body-Leftside

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/WCDMA Band Il Mid Body-Leftside/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.0329 W/kg

Configuration/WCDMA Band Il Mid Body-Leftside/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 4.219 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.0510 W/kg

SAR(1 g) =0.031 W/kg; SAR(10 g) =0.017 W/kg Maximum value of SAR (measured) = 0.0345 W/kg

-12.00

-16.00

-20.00

0 dB =0.0345 W/kg = -14.62 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Body-Rightside

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/WCDMA Band Il Mid Body-Rightside/Area Scan (5x11x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.0604 W/kg

Configuration/WCDMA Band Il Mid Body-Rightside/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.024 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.0980 W/kg

SAR(1 g) =0.058 W/kg; SAR(10 g) =0.032 W/kg Maximum value of SAR (measured) = 0.0641 W/kg

-11.82

-17.73

-23.64

-29.55

0 dB =0.0641 W/kg = -11.93 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: WCDMA Band Il Mid Body-Bottom

Communication System: UID 0, WCDMA (0); Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; 6 = 1.57 S/m; €r = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/WCDMA Band Il Mid Body-Bottom/Area Scan (5x6x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.249 W/kg

Configuration/WCDMA Band Il Mid Body-Bottom/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 12.925 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.490 W/kg

SAR(1 g) = 0.298 W/kg; SAR(10 g) = 0.163 W/kg Maximum value of SAR (measured) = 0.342 W/kg

-11.63
-15.50

-19.38

0 dB = 0.342 W/kg = -4.66 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2437MHz Mid Touch-Left
Communication System: UID 0, WiFi (0); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 6 = 1.84 S/m; er = 38.11; 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(7.38, 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: QDO00P40CD

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

Configuration/802.11b 2437MHz Mid Touch-Left/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0451 W/kg

Configuration/802.11b 2437MHz Mid Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.349 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.0760 W/kg

SAR(1 g) =0.039 W/kg; SAR(10 g) = 0.015 W/kg Maximum value of SAR (measured) = 0.0452 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.0452 W/kg = -13.45 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2437MHz Mid Tilt-Left
Communication System: UID 0, WiFi (0); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 6 = 1.84 S/m; er = 38.11; 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(7.38, 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: QDO00P40CD

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

Configuration/802.11b 2437MHz Mid Tilt-Left/Area Scan (7x14x1): Measurement grid: dx=12mm,
dy=12mm, Maximum value of SAR (measured) = 0.0441 W/kg

Configuration/802.11b 2437MHz Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.363 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.0890 W/kg

SAR(1 g) =0.043 W/kg; SAR(10 g) =0.017 W/kg Maximum value of SAR (measured) = 0.0488 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.0488 W/kg = -13.12 dBW/kg

O
Cerpass Technology Corp. Issued Date : December 11,2013
Tel:886-512-6917-5888 Fax:886-512-6917-5666 Page No. : 78 of 144



o
" CERPASS TECHNOLOGY CORP. Report No.: SESF1312017

Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2437MHz Mid Touch-Right
Communication System: UID 0, WiFi (0); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 6 = 1.84 S/m; er = 38.11; p = 1000 kg/m3
Phantom section: Right 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: QDO00P40CD

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

Configuration/802.11b 2437MHz Mid Touch-Right/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0510 W/kg

Configuration/802.11b 2437MHz Mid Touch-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.035 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.0970 W/kg

SAR(1 g) =0.047 W/kg; SAR(10 g) =0.017 W/kg Maximum value of SAR (measured) = 0.0543 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.0543 W/kg = -12.65 dBW/kg

O
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2437MHz Mid Tilt-Right
Communication System: UID 0, WiFi (0); Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 6 = 1.84 S/m; er = 38.11; p = 1000 kg/m3
Phantom section: Right 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: QDO00P40CD

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

Configuration/802.11b 2437MHz Mid Tilt-Right/Area Scan (7x14x1): Measurement grid: dx=12mm,
dy=12mm, Maximum value of SAR (measured) = 0.0566 W/kg

Configuration/802.11b 2437MHz Mid Tilt-Right/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.724 V/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 0.110 W/kg

SAR(1 g) =0.052 W/kg; SAR(10 g) = 0.021 W/kg Maximum value of SAR (measured) = 0.0591 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.0591 W/kg = -12.28 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: 802.11b 2412MHz Low Body-Back

Communication System: UID 0, WiFi (0); Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 6 = 1.96 S/m; €r = 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/802.11b 2412MHz Low Body-Back/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0971 W/kg

Configuration/802.11b 2412MHz Low Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.997 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 0.172 W/kg

SAR(1 g) = 0.082 W/kg; SAR(10 g) = 0.031 W/kg Maximum value of SAR (measured) = 0.108 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.108 W/kg = -9.67 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: 802.11b 2437MHz Mid Body-Back

Communication System: UID 0, WiFi (0); 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: 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/802.11b 2437MHz Mid Body-Back/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0643 W/kg

Configuration/802.11b 2437MHz Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.966 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 0.163 W/kg

SAR(1 g) =0.076 W/kg; SAR(10 g) =0.027 W/kg Maximum value of SAR (measured) = 0.0886 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.0886 W/kg = -10.53 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: 802.11b 2462MHz High Body-Back

Communication System: UID 0, WiFi (0); 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: 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: ELI v5.0; Type: QDOVAOQ02AA

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

Configuration/802.11b 2462MHz High Body-Back/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0572 W/kg

Configuration/802.11b 2462MHz High Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.756 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.122 W/kg

SAR(1 g) =0.062 W/kg; SAR(10 g) =0.023 W/kg Maximum value of SAR (measured) = 0.0801 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.0801 W/kg = -10.96 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2412MHz Low Body-Front
Communication System: UID 0, WiFi (0); Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 6 = 1.96S/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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/802.11b 2412MHz Low Body-Front/Area Scan (7x14x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0416 W/kg

Configuration/802.11b 2412MHz Low Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 0.749 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.0890 W/kg

SAR(1 g) =0.045 W/kg; SAR(10 g) = 0.017 W/kg Maximum value of SAR (measured) = 0.0582 W/kg

-12.00

-15.00

0 dB =0.0582 W/kg = -12.35 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;

DUT: Mobile phone; Type: PCSMART

Procedure Name: 802.11b 2437MHz Mid Body-Leftside

Communication System: UID 0, WiFi (0); 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: 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/802.11b 2437MHz Mid Body-Leftside/Area Scan (7x7x1): Measurement grid:
dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0112 W/kg

Configuration/802.11b 2437MHz Mid Body-Leftside/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 1.625 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.0190 W/kg

SAR(1 g) = 0.00989 W/kg; SAR(10 g) = 0.00396 W/kg Maximum value of SAR (measured) = 0.0117
Wi/kg

-12.00

-16.00

-20.00

0dB =0.0117 W/kg = -19.32 dBW/kg
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Date/Time: 11/12/2013
Test Laboratory: Cerpass Lab;
DUT: Mobile phone; Type: PCSMART
Procedure Name: 802.11b 2437MHz Mid Body-Top
Communication System: UID 0, WiFi (0); 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: 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: ELI v5.0; Type: QDOVAO02AA

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

Configuration/802.11b 2437MHz Mid Body-Top/Area Scan (7x7x1): Measurement grid: dx=12mm,
dy=12mm, Maximum value of SAR (measured) = 0.0160 W/kg

Configuration/802.11b 2437MHz Mid Body-Top/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm, Reference Value = 1.935 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.0600 W/kg

SAR(1 g) =0.017 W/kg; SAR(10 g) = 0.00618 W/kg Maximum value of SAR (measured) = 0.0191
Wi/kg

-10.00

-20.00

-30.00

-40.00

-50.00

0dB =0.0191 W/kg = -17.19 dBW/kg
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8. APPENDIX C Antenna Location, EUT and Test Setup Photographs
Antenna Location Photographs

Rear of EUT
Top
\ —59mm ’
: 35mm s '
Rear
111mm 108mm [121mm
Rightside Leftside

Bottom

Note: Antenna Location, EUT and test setup photographs, see separate documents in PDF, named
FCC SAR-Appendix C-Antenna Location, EUT Photographs and FCC SAR-Appendix C Test Setup
Photographs.
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9. APPENDIX D. Probe Calibration Data
Calibration Laboratory of Schwelzertscher Kalibrandienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizin svizzero di taratura

Zaughaussirassae 43, 8004 Zurich, Switzerland Swiss Callbratlon Sarvice
hanredied by the Swiss Accrediaton Serioe (SAS) Bcereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreamant for the recognition of calibration certificates

Olbjesl

Calibretion procadure(s)

Calibragion date:

This calibration certificate documents the recastilty to nationsl standands, which realma the physical units of meesurements (1)

The measurements and fhe uncenaindies with confidence probabilily are given on the followng ceges and ere part of the certificate

Al calisrations hewva bean conducted in the dosed laboratory faciity: eavirarment termperaire (22 2 3)°C and humidity < 70%.

Calibratinn Equipment imaed (METE critical for calibraion)

Primary Standards (] Cal Diabe (Cerlilicale Mo Schedued Calibralien

Power meber E441 56 GE41293574 TH-Apr-13 (Mo, 27701733 Apr-14 ]

Powal gangor E44 124 Y41 BT (4-Apr-13 Mo, 21701733) Apr-14

Rafaranzs 3 dbl Attanuatar G- S5064 (Ga) Qd-Apr-13 Mo, 217-01737) Apr-14

Faference 20 46 Adenualor ShE E5ETT {20 U‘H’-u’-ﬁ [, 21704 435) Apr-14

Falarenze 30 dB Atenuator S 55128 (30b) (135 (Mo, 217-01738) Apr-14

Rafarence Probe ES30W2 SH- 3013 25-Dec-12 (Mo, ES3301 3_Dec12) Dec-13
T S BAD F-Jar-13 (Mo, DAELSE0_Jsn1E) Jan-14 i

Sacondary Standards ) | chesk Date fin house) Scheduled Chack

RF ganaratar HF ARG | LUS3asdzUo1Too0 A-AugHE (in house chack Ap-13) In house check: Apr-15

Metwark Analyzer HP 8T53E US3ITIBIESS 18-0et-01 (in house chack Cek-12) In house checks Ock-173

Mame Functan i Signad
Calibraled by: § e Bttt sk T i ;
Appraved by
lssised: Jure 24, 2013
This calizralion cariticats ehsll pat be repraduced arcept in full withaud wilten epproval of the labaralony.
Certificate Mo: EX3-3927_Juni3 Page 1af 11
g
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Calibration Laboratory of A,
Schmid & Partner s

Engineering AG T
Zeughausstrasse 43, 2004 Zurich, Switzertand

Sehweizariachar Kalibriardienat
Sarvice suisse d'éalennage
Sarvizlo svlzzero di taratura
Swiss Calibration Service

)

iy

A
R

Booradited by he Swis Accrediieion Serdce (SAS) Arcraditation No.: SC5 108
The Swiss Assreditation Service is ane of the signataries te the EA
Multitateral Agreement for the recegnition of callbration certificates

Glossary:

TSL tissue simulating liquid

NORM:z,y,z sansitivity in frea spaca

ConvF sensitivity in TSL !/ NORMx v,z

DCP dipde compression point

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

ABCD mpdulstion dapendeant linearization parametars

Pralarization «p o rotation around probe axis

Palarizatian 8 8 rofation around an axis that is in the plana nomal to probe axis {al measurement center),
ie. & =0Is normal to probe axis

Calibration iz Performed According to the Following Standards:

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

b} IEC 62208-1, "Procadure i measure the Specific Absorplion Rate (SAR) for hand-hald devices used In close
proximity to the ear {frequency ranga of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
=  NORMy .2 Assessed for E-field polarization 3 = 0 (f < 200 MHz in TEM-c2I; > 1800 MHz: R22 waveguida).
MORMx,v,z are only intermediate values, i.8., the uncertsinties of NORMs,y,z doas not affect the E-field
uncariainty inside TSL (see below ComviE).

o NORMTx .z = MORMx, 12 * frequency_response (see Fraguancy Response Chart). This nearization |s
implemented in DASY4 software versions |atar than 4.2, The uncertainty of the frequency response 1s included
in the stated uncertainty of ComeF.,

s DCPx,y.z: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
gignal (no uncerteinty raguired). OGP doas not depend on frequency nor media,

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

s Ax w2 Bryz Cxl2 Dx vz VR vz A, B, [, D are numearical linaarization parametars assassed basad an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
miedia. VR is the maximurn calibration range expressed in RMS voltage across the dioda.

s ConvF and Boundsry Effect Parameters: Assessed in flat phantom wsing E-fisld (or Temperature Transfer
Standard for f = BO0 MHz) and inside waveguide using analyliical field distibutions based on power
measurements for f = 800 MHz, The same setups ara used for assessment of the parameters applied for
boundary compensation {alpha, dapth} of which typical uncertainty values are given. These parameters are
used in DASY4 software to Improve probe accuracy close to the boundary. The sensitivity in TSL comespands
to WORM, .z * ComvF whereby the uncertainty correspands to that given for Cama®. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

= Sphencel izotropy (30 devistion frovn isotrapl): In a field of low gradients realized wsing a flat phantom
exposed by a patch antenna.

= Sensor Offset, The sensor offset corresponds to the offset of vitual measurement center from the probe tip
{on proba axis). No tolarance reguirsd.

Cartificate Mo: EX3-3927_Jun13 Page 2 of 11
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Report No.:

SESF1312017

EX30VA- Sha0zT

o 242013

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

Basic Calibration Parameters

Senzor X Senaor Y Sgnsor Z Unc {k=2}
Barm {pNImYEY" 0.57 0.33 0,61 101 %
DCP [my]" 1011 BH.9 a97.9 i |
Meodulation Calibration Parametars
uin Communication System Mame A B [ o] VR Unc"
) _ dB dBvpY dB my (k=2
0 cwW X 0.0 i 1.0 000 | 1774 | 5%
Y 0.0 0.0 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 nomal distribution corresponds to a coverage
probability of approximately 95%.

* The uncedanfies of MomX, ¥ Z do not attect the EX-eld uncertarty inside TSL (sar Pages & and &)

Y Mumarical linearization parameber: uncertaingy not reqguined.

F Unzertainky i detemiined using the max. deviation fram inear raspanse appling rectangular dizvibulion and ks exprassed for the scuare of tha

fiald vaiue

Coardificate No: EX3-3027 Junid

Page 4 of 11
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Report No.:

SESF1312017

EX3DNW'd4— SN:-392T

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

Calibration Parameter Determined in Head Tissue Simulating Media

June 24, 3013

1 (MHz} © Peﬁ:‘riﬁttim:f cu?g::;w ConvF X | CamvF ¥ | ConvFZ | Alpha ?;?n? }Jhl:zti
450 43.5 0.87 11.02 11.02 11.02 | 044 | 146 | =134%
850 41.5 0.52 10.16 10.16 10.16 0.41 0.82 +12.0 %
1750 40.1 1.37 B.73 8.73 B.73 0.60 0.0 +12.0%
1900 40.0 1.40 230 B.39 B30 n64 | 088 | 2120% |
2100 39.8 1.49 8.39 8.39 8.38 0.58 0.93 +12.0 %
2450 9.2 1.80 738 738 738 0.47 1.03 +12.0 %
520 360 4.66 519 519 5.19 0.20 1.80 131 %
5500 354 4,06 505 5.05 5.05 0.30 180 | #1341 %
&EOD0 35.3 5.27 473 473 4.73 0.35 1.80 £13.1 %

~ Fraguency validiny of £ 100 MHz only appies far DASY w44 and higher (see Page 2], elsa it s restrictad o £ 50 MEZ. The uncertaimty is the RES

o the CarF uncerlainty & calibration frequancy sne 1ha uncartainky for tha indicated frequency bard.

" Al Freguencies balow 3 GHzZ. 1ha valdity of besue paramatars (= and &) can be reflaxed Lo & 10% il liquid compensation formula |s sepled b
measwed SAR velues, Al fraguencies above 3 GHz, she validiy of lissue parameters (o ard o) is reelricted to = 5% The uncertainty (s the RSS of

the ComeF uncoertairdy far indicabed targel tissue parametars.

Cerlificate No: EX3-3827_Junl3

Page & of 11
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Report No.:

SESF1312017

EX30V4— Sh-3027

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

Calibration Parameter Determined in Body Tissue Simulating Media

June 24 2013

Relative Conductivity Depih Umct.
1(MHZ)® | Permitiviny {Sim} " ConvFX | ConvFY | ConvFZ | Alpha | (mim) k=2)
450 56,7 0.94 11.67 11.57 11,57 005 1,21 134 %
BS0 552 058 10.03 10.03 10.03 0.38 0.93 120 %
1750 534 1.49 833 833 | 833 0.5 0.85 £120%
1800 53.3 1.52 791 791 7.91 0.32 1.13 +12.0%
2100 53.2 1.62 .06 8.06 B.06 040 0.50 120 %
2450 52T 1.95 7.30 7.30 7.30 080 0.50 +120%
5200 49.0 5.30 4.54 4.54 4.54 0.40 140 131 %
5500 486 565 | 409 4,00 4.00 0.40 1.40 +£13.1 %
5800 482 6.00 415 416 4.15 045 1.40 £1351 %

@ Fraquency validity of = 100 MHz anly apalies for DASY wd.4 and higher (560 Page 2), ele it is reslicted 1o £ 50 MHz. The unceriainty is the RES5

ol the CarvF uncerlainty &t calbratlon fraguency end tha uncansinky for the indicatad fraguency bend

' il frequancles below 3 GHz, the valkity of tisus paramstars (k and @) can be ralaxed ta+ 108 i iquid compensagion formala is appled fo
measurad 58K veiuee. AL frequencies soove 3 GHz, 1ha velidity of issue paremeters (¢ and ) is resircsed o & 6%, The uncertainty & ihe RSS of

the CormeF uncedairdy far indicabéd fangel fissue paramears.

Crtificabe Moy EX3-3827 Junid

Page & of 11
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EX3DW4- SN392T June 24, 2013

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)

15
— 13 :
= H H
2 1_1_3‘;._. i
8 F e
E- "Iu_ ............... e T e P - -
8 of
1 OSSO OTS SN SRV U TP TSTOROTRIY O
i _ .
= - i
% (- — A—
u 0.7- : s an .............................._.._...................................E .......
[
05 I 1 L1 [ | L111 I |
4] 500 1000 1500 2000 2300 2000

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)

Carificata Mo: EX3-3927_Jun13 Page T of 11
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EX30V4-- SM:3827 June 24, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

— i S S —

i ot Y | r
h "'._ i ] J i . L : i '
h - ] .
) - i f . 7 ! m . ,
by - HE 23 g1

"
¥
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|

|
!

Tod Tat x

T (E— . f— ....... ... ............ '|

R o S P U .....}1._.4— l=l—t"¢—'l—'l-.1:e-§=t-t--lf-'l‘--|:¢—4-‘_.._ h,_,...::

Error [dE}

1%::: -1|i5|:|I - J ¢ . siﬂ S 1.1:‘.|:|

a
Iﬂ.ﬁ:%iallc g Az L Eﬂ.-dHI 25@"'{

Uncartalnty of Axial Isotropy Assessment: * 0.5% (k=2)

Cartificate Mo: EX3-3927_Jurn13 Page 8 of 11
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Report No.:

SESF1312017

EX30Wd— Sh3027

Dynamic Range f(SARycad)
{TEM cell , f= 900 MHz)

10 =

Jur 24, 2013

Input Signal V]

10¢

JA —. o141

=.
o

1

s i 10 10
L SAR [mwiem3)]
not carnpensated compensaed
1 i i
o i Pk ; | I
1:- f ..- e g e ,‘ i 1-.- e L
8 -
A i .\'
r il i i
K] 3 il | | it | 1N} | 1
10 102 101 10e it 102 102
SAR [mW/emd]
Le | &
et cormpensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Carificate Mo: EX3-3927_Junt3 Page 9of 11
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Report No.:

SESF1312017

EX30vd— SM3E2T

June 24, 2013

Conversion Factor Assessment

f= BS0 MHz, WGELS RS (H_convF)

III—:_."
'_‘\
E::;
L w
2‘ H b
F_:J.I-;
&7
15
1I1dl_
I R
25 ""--._+
e
s ——— 4
o i0 x Lo

f = 4900 MHz, WGLS R22 (H_conv)

.
‘r
‘.-
"l.
-,
.,
1.
.
-
.
-
L —_
_ N n
Fao: L L L
] £ W L3 o A b n
2] .
*| 4]
s LT

Deviation from Isotropy in Liquid
Error {4, 3), f =900 MHz

0z
Uncertainty of Spherlcal Isotropy Assessment: £ 2.6% (k=2)

=10 -08 -0& D4 <02

0.4 0.3 08 1.0

Cartificate No: EX3-3827_Jun13
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EX3I0WE— ShNi3oeT Junie 24, 2012

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

Other Probe Parameters

| Sensor Arangement Triangular

Connector Angle (7) 257

Meachanical Surface Detection Mode anabled
| Optical Surface Detection Mode B | disabled |

Proba Overall Langth T 337 mm

Frabe Body Diameter 10 mm

Tip Length 3 mirm

Tip Diameter 2.5 mm

Frabe Tip to Sensor X Calbration Paint Tmm

Probe Tip to Sensor ¥ Calibration Point T imm

“Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Cariificate ho: EX3-3927_Juni3 Page 11 64 11
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Calibration Labaratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 3004 Zurich, Switzerland

Accredited by the Swiss Avcreditation Servicn (SA5)
The Swisa Accreditation Service | one of the signatgries to the EA
Multilateral Agreemenl for the recognition of calibration certificates
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10. Appendix E. Dipole Calibration Data

it

A 5

T
ll'J‘-'-luln"'\"‘ L‘

Schweizerischer Kallbrierdienst
Service suisse d'dtalonnage
Sarvizio svizzero di taratura
Swise Callbration Service

Accraditation Mo: SCS 108

Cortificats No: D450V3-1086_Jun13

CALIBRATION CERTIFICATE

Oibjerct

CeAbration procedure(s)

| Calibration dats;

QA CAL-1547

Calibration prammla'fw i

Jung'_::l"-f, 201’3

Gallbration Equipmenl wsed (METE critical {or calibration)

DAS0VE - SN 085 -

ole validaton kits below 700 MHz

This calibralion cedtificate documants the traceabilty 10 national standards, which reallze e physical units of measuraments [51).
The measureminds and tha uncartainties with confidence prabability ana givan on the following pages and are part of the cartificate.

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

Katjn Pokovic

Primary Siendards | 0 # Cal Dale {Carlificate Mo, Scheculed Calibration

Pawvier meler E44158 | @B41203a741 - pr-13 (W, 21701 7350 Bpr-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

Rafaranca 20 dB Atenuslor SM: GDGRA (20k) (4-Apr-13 (Mo 217-01736) 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; 654 10-Apr-13 {No. DAE4-654 Apris) Apr-14

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

Powear sensor HF B4&1 A MY 1062317 1E-0ct-02 din house chiesk Oct-11) Iin hewisa chack; Oce-13

RF ganerator RAS SMT-06 100005 04-405-99 (In house check 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: Technical Managar

lssued: June 14, 2013

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

Report No.: SESF1312017

Calibration Laboratory of 8D, Schweizsriacher Kallbrierdlenat

Schmid & Partner ;ﬁé Service suisse d'italonnage
Engineering AG i Servizio svizzoro di taratura

Zeughausstrasse 43, BQ4 Zurich, Switzerland fvﬁ\:\ Swise Calibration Service

Acoreditad by the Swiss Accreditation Servics (SAS)

Actreditalion No.: SCS 108

The Bwiss Accreditation Service le one al he signatories to the EA
Multilateral Agresment for the recognition of calibralion certificates.

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,v,z
MiA 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 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 85

Additional Decumentation:

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

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

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

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

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

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

Gertificate No: D450%3-1086_Jun13
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®
Measurement Conditions
DASY syatem configuration. as tar as not given on page 1.
DASY Version DASYS Ve2.ey
Extrapelation Advanced Extrapolation
Phantom ELM Flat Phantam Shall thickness: 2 + 0.2 mm
Distance Dipols Center - TSL 15 mm with Spacer
Zoom Scan Resolution i, dy, dz =5 mm
Freguancy 450 MHz + 1 MHz
Head TSL parameters
Tha lollowing parameters and calculations wars applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2204 435 0.87 mha'm
Measured Head TSL parameters [22.0 £ 0.2) T 44.2 = 6 % 0,90 mho'm =8 %
Head TSL temperature change during test = 0.5 -—— -
SAR result with Head TSL
SAR averaged over 1cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.21 Wik
SAR for nominal Head TSL parametars namalized to AW 4.73 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL condition
5AR measured 250 mW input powear 0.802 Wikg
SAR for nominal Head TSL parameters normalizad fo 1W 3.14 Wikg + 17.8 % (k=2)
Body TSL parameters
The following parameters and calculations were applisd.
Temperabure ] Permittivity Conductivity
Nominal Body TSL parameters 220°C 56,7 0.94 mho'm
Measured Body TSL parameters (22.0 £0.2)"C EF126% (.98 mhoim =6 %
Body TSL temperature change during test < 0.5 - | -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 117 Wikg
SAR for nominal Body TSL parametars nammalized to 1'W 4.51 Whkg = 18.1 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL cendition
SAR measured 250 mW input power 0,776 Wikg
SAR for nominal Body TSL parametars nommalized 1o 1W 406 Wikg £ 17.6 % (k=2)
GCertificate No: D450%3-1086_Jun13 Page 3of 8
®
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Appendix
Antenna Parameters with Head TSL
Impedance, transformead 1o faad point 51.141-B2)Q
Return Loss -21.8 dB
Antenna Parameters with Body TSL
Impadancs, transformed fo feed point 5526 - 6.2 12
Retum Loss -21.7d8
General Antenna Parameters and Design
| Electrical Delay [one direction) 1.348 ns
After long terrm use with 100W radiated power. only a slight warming of the dipale near the feedpoint can he measured.
The dipole is made of stendard semirigid coaxial cable. The center conducter of the feeding line is diraclly connectad to the
second arm of the dipole. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipale arms in arder ta improve matching when loaded according ta the position as explained in the
‘Measurement Conditicns” paragraph. The SAR data ara not affectad by this shanga. Tha overall dipole langth is still
aceording to the Standard.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpaint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufaciurad on Ociober 10, 2012
Cartificate Mo D450W3-108E_Juni3 Fags 4 of &
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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: D450V ; Serial: D450V3 - SN: 1086

Communication System: UID 0 - CW  Frequency: 450 MHz

Medium parameters used: f = 450 MHz; o = 0.9 S/oy & = 44.2; p = 1000 Igg.-'m3
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEEIEC/ANSI C63.19-2007)

DASY 52 Conbiguration;
+ Probe: ET3DV6 - SN1507: ConvFi6.59, 6.59, 6.59); Calibrated: 28.12.2012;
o Sensor-Surface: dmim (Mechanical Surface Detection)
« [lecironics: DALY Sn654; Calibrated: 100042013
+  Phantom: BELL 4.0; Type: QDOVAMILBA; Serial: 1003

e DASYS2 52.87(1137); SEMCAD X 14.6.10(7164)

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

Relerence Value = 39,197 Vim; Power Drilt =-01.04 4B

Pesak SAR (exlrapolated) = 1.85 Wike

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

Maximum value of SAR (measured) = 1.30 Wikg

dB
1]

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB =130 Wikeg=1.14 dBW/kg

Cartificate Mo: D450YE-1066_Jun13 Page 5 of &
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Impeadance Measurament Plot for Head TSL
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DASYS Validation Report for Bady TSL

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

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

Medinm parameters used: f = 450 MHz; o = 0,96 S/m; & = 57.1; p = 1000 kg.";uj
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe; ET3DVG - SN130T; ConvE(7.03, 7.03, 7.03); Calibrated: 28.12.2012,
o Sensor-Surface: 4mm (Mechanical Surlace Delection)
« Electronics: DAE4 Sn634; Calibrated: 10.04.2013
= Phantom: ELI4.0; Type: QDOVAO}BA; Serial: 1003

o DASYSZ SZRT01137) SEMCAL X 14.6.10(7164

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=3mm

Reference Value = 39,197 ¥/m; Power Drift = -0.04 dB

Peak SAR (exirapolated) = 131 Wike

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

Maximum valuc of SAR (measured) = 1.25 Wikg

-6.00

-9.00

-12.00

-15.00

0dB =1.25 Wikg = 0L97 dBW/kg

Cerificate Na; D450VS-1086_Jun13 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Gallhll'atlan Laboratory of Schwaizorischer Kalibrisrdienst
Schm[d & E’ar‘tner Service suisse délalonnage
Engineearing AG Servizia svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland twiss Callbration Service
Aceredited by the Swiss fcoreditation Sarviea (SAS) Accreditation No.: SCS 108
The Swizs Accreditstion Service is one of the slgnataries to the EA
Multilatersd Agreameant far the recognition of calibratlon cerliffcates
T . sz
R,
— - - _Ea,’
et R
Object TR
Callbration procedursg]
Calibralion dale:
!
Thie calibrateon cenificate docurnents the fraceability to nitional standards, which realize the physical units of messurements (31).
The meaeurements and the uncetainties with confidence probability s given on the Exllowing pagss and ars part of the certificats.
&l calibrations have bean conductad in the clozed laboratosy facility: ervironment lamperature (22 + 3)°C and hmr.ic'lit:,- = T,
Calibration Equipment used (MATE criticel far callbration)
Prinary Standards 1D # Cal Date (Certicats Mog Scheduled Cabraion
Powar metar EFM-4424 GESTABIT0 1-Hew-12 {Ma. 217-D1640) Coi-13
Porasar sensor HP 84614 US3ra0zra3 F-Wee-12 (Mo, 217-01640) Oed-13
Refarence 20 9B Atteruator SiM; GOSE (204} Ob=Apr-13 Mo, 217-01736) Apr-14
Type-N rmismatch combination SM: BOLT.A S 0EIRT (d-Apr-13 Mo, 2170172 Apr-14
Ratarence Probe ES30WI SM: E305 28-Dec-12 {MNa. ES3-320F Dacl®)y Dec-13
OB SM: B0 25-Apr-13 (M. DAES-BI1_Age13) Apr-14
Secondary Standards D # Check Date fin howss) Schaduled Check
Porwar senaor HP 84814 MY 41082317 18-0cs-02 {in house check Oct-11) In house chack: Qel-13
AF ganarator R&S ST 06 100005 Od=Aug-99 {in howse chack Oct-11) In house check: Oct-13
Metwork Analyzar HP 8753F LISATAR0586 S4205 AB-0ct-0 {in howse chiess Oct-12) In houes check: Ocg-13
Calibratad by:
Approvied by
|zsuad: Juna 13, 2013
Thig calibration cedilicaba shall nat be reproduced excapt In ful without wiittan approval of the laboratory.
Carlificate Mo: DBS0Y2-1008_Jun13 Page 1of &
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Calibration Laboratory of e, rprtachar _——
Schmid & Partner m‘i\g’ “ S ﬁﬁ‘:ﬁﬂﬁﬁﬂ: N

Enginesring AG Y C  gervizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand A 8  swiss Calibration Servics

el ik i

Arcraditad by the Swiss Acereditalion Sendce [SAS) Accroditation Mo.: SCS 108
The Swisa Accreditallon Service is ong of the signalories to Ihe EA

Multilateral Agreement for the recognition of calibration certificalas

Glossary:

TSL tissue simulating liguid

CanvF 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 52208-1, "Procedure to measure the Specific Abzorption 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 certificate. All figures stated in the cedificate 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 Refum 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.

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

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%.

Certificate No: DE50V2-1008_Jun13 Page 2 of &
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Measurement Conditions
DASY system configuration. as tar as not given on page 1.
DASY Version DASYS VE2.A7T
Extrapolation Advanced Extrapoletion
Phantom Medular Flat Phantam
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B850 MHz + 1 MHz
Head TSL parameters
The foellewing parametars and calculstions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220G 415 0.92 mhedm
Measured Head TSL parameters {220202)°C 405+6% 0.85 mha'm £ 6 %
Head TSL temperature change during test =069 = —-
SAR result with Head TSL
SAR averaged over 1 em® {1 g} of Head T5L Conditian
SAR measured 250 mWW input power 2.53 Wikg
SAR for nominal Head TSL parameaters nonmalized Lo 1% 3.83 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g} of Head TSL conditian
SAR measurad 250 mW input power 1,83 Wikg

5AR for nominal Head TSL parametera

rarmalized to 1¥W

B.37 Wikg = 16.5 % (k=2)

Body 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 22.0'C 562 0.99 mha'm
Measured Body TSL parameters (220 +0.2"C F30+6% 1.03 mhovm £ 6 %
Body TSL temperature change during test < 1L.57C - -—
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Caondition
SARA measured 250 mW input power 2.49 Wikg
SAR for nominal Body TSL paramelars normalized fo 1W 9,62 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured 250 mW inpul power 1.61 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.27 Wikg £ 16.5 % (k=2}
Cartificate No: DE52-1008_Junid Page 3of 8
L
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformed 1o fead point F23cLr-31@ |

Return Loss - 286 dB |
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4750 -530

Return Loss -24 4 dB
General Antenna Parameters and Design

| Electrical Delay (ane diraction) 1.382 ns

After long lermm use with 100W radiated power, anly & slight warming of the dipole near the feedpaint can be measured.
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 s therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added fo the dipole ams in order to improve malching when loaded according fo the posifion as explained in the
“Measurament Conditions"” paragraph. The SAR data are not affected by this change. The averall dipola length is =till
according to the Standard.
Mo excessiva force must be applied to the dipala arms, because they might bend or the soldersd connections near the
feedpoint may be damaged.
Additional EUT Data

Manutactured by SPEAG

Manufactured on January 30, 2009
Cerfificate No: DASO0V2-1008_Juni3 Page 4 o 8
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DASYS Validation Report for Head TSL

Drate: 13.06.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 850 MHz; Type: DESOV2: Serial: DES0OV2 - SN: 1008

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

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

Measurement Standard: DASY 5 {(IEEETEC/ANSI C63.19-2007)

DASYS2? Confignration:

Probe: ESIDWY3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
Sensor-Surface: 3mum (Mechanical Surface Delection)

Electronics: 1DAHS Sn601: Calibrated: 25.04.2013

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial; 1001

DASYS2 52 8. 71137, SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=13mm/Zoom Scan (7x7x7)
(TxTxT)WCube 0: Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 537472 Vim; Power Drft = -0.00 dB

Peuk SAR {extrapolated) = 3.82 Wikg

SAR(1 g) = 2.53 Wikg; SAR(10 g) = 1.63 Wikg

Maximum value of SAR {measured) = 2.96 WWkg

-7.20

0 dB =290 Wikeg =471 dBW/kg

Cerificate Mo: DESOV2-1008_Juni3 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 12.06.2013
Test Laboralory: SPEAG, Zurich, Swirzerland
DUT: Dipole 850 MHz; Type: DS850V2; Serial: DES0OYV2 - SN: 1008
Communication System: UID 0 - CW ; Frequency: 850 MHz
Medium parameters used: £ = 850 MHz; o = 1.03 S/m: &, = 53.9; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)
DASYS2 Configuration:
+  Probe: ES3DV3 - SN3205; ConvF{6.01, 6.01, 6.01); Calibrated: 28.12.2012;
« Secnsor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 St Calibrated: 25.04.2013
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial; 1001
= DASYS2 528.7(1137); SEMCAD X 14.6.10(7164)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)
(7x8x7)fCube 0: Measurement grid: dx=5mm, dy=5mm, dz=Smm
Relerence Value = 54,836 V/m; Power Drift = 0.03 dB
Peak SAR (exlrapelated) = 3.67 Wikg
SAR(1 g) = 2.49 Wikg; SAR(10 g) = 1.61 W/kg
Maximum value of SAR {measared) = 2.91 W/kg
dB
I 1]
-1.00
L
-5.00
-4.00
=12.00
-15.00
0 dB =291 Wkg=4.64 dBW/kg
Cerificate Mo: DBS0W2-1008_Junl3 Page 7 of &
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Impedance Measurement Plot for Body TSL
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CEI'Ib.rEltIGI'I Laboratory of {a;‘\"l_,-_'/ﬂ?,‘ Schwelzerlecher Kalibrisrdiens!
Schl'l‘ll.d & Eartner Ry Service suisse d'étalennage
Engineering AG z ¥ Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland a,;ﬁf Swiss Calibration Barvice
b

Accradited by the Swiss Accreditation Service (SAS) Accredilation Ne.: SCS 108

The Swiss Accreditation Service i3 one of the signatories to 1he EA

Multilateral Agreamenl for the recognition of calibeation cortificates

ciemt  Cerpass(Auden) - L Certificate No: D1750V2-1097 Jun13

- AL — - _j

Ohject PA750V2 - SN: 1097

Calibration procadure|s) CIA CAL-05.v5 R Sy : ;

Calibration procedure for dipale validation kits above 700 MHz

Calibration date: June 13,2013

Thia calibration cenficale docurnarnts the tracsabiity 1o natiznal standards, which realize he physical units of measurementa (S1).

Tha massuremsnts and the uncartainlies with corfidence probabilily ase given on the following pages snd are part of the carificaze.

Al calibrations have been canducted in the dosad laboratory f8cllity: envirenmient lempersturs (22 « 3°C and huemidily = 70%,

Calibration Equipment ugad {ME&TE ailical for calfration]

Prisniry Standards [ # Cal Deta (Certificate Mo.) Scheduled Calibration

Powar metar EPM-4424 | GRarapoime O1-Mone-12 (M. 217-01 6445 Ocl-13

Powar sensor HP 84814 USar2az7aa 01-Mov-12 (Mo 217-01640) Ool-1%

Refarence 20 dB Attenustor SM: BDGR (P0K) 04-Apr-13 (Mo 217-D173E) Agr-14

Typiz-N mismatch combination M B0MT.E ! DEI2T Od-Apr-13 (Mo, 217-01738) Apr-14

Rederence Probe ESA0W SN 3205 28-Dec-12 (Mo, E53-53205_Dec12) Diec-13

DAES SM; &0 25-Apr-13 (Mo, DAES-G0_ApriZ) Agr-d

Secondary Stancarde o# Check Data {in houea) Schaduled Checy

Power gengor HP B4814, MY 41082317 1B-0ct-02 (In houss cheay Oc-11) In hause sheck: Oct-13

RF gensrator R&S SMT-06 100005 04-Aug-98 {in house check Det-11) In house check: Ock-13

Mabwork Anstyzer HFE 8753E LISA7AHG0S 54206 18-0ct-01 {in houss chack Oct-12) In housae check: Oct-13

Mamse Funclion Signature
Caalibraed by: Jebon Kastrafi - - Laboratory Technician’ tﬁ/
Approvad by: Katla Polokic Teehnical Managar igi@? ﬂ
Issued: Juns 13, 2013
This calivration cartificate shall not be reproducad excapd in full without wrilien appraval of Ihe laborazony. ]
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Calibration Labaoratory of
Schmid & Partner
Engineering AG

Zpughausstraese 43, 3 Zurich, Switzerland

Sehwelzarechar Kallbrierdienst
Barvice suisse d'étalonnage
Barvizio svizzero di taratura
Bwiss Calibration Service

Accredited by tha Swiss Accreditation Service (SAS) Accraditation Mot SCS 108
The Bwizs Accreditation Service is one of the signatories to the EA

Multilatersl Agreament for the recognition of callbeation cerfificales

Glossary:

T5L tiszue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

MN/A, not applicable or not measured

Calibration is Performed According to the Fallowing Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Abscrption 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 Engineering & Technology (FCG OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» 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.

v Feed Point iImpedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled 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.

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

o  SAR measured: SAR measured at the stated antenna input powet.

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

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

The reported uncertainty of measurement is stated as the slandard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate Moy D1750Y2-1097_Jun13 Peage 2 of &
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS VB2 8.7
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency 1750 MHz =1 MHz
Head TSL parameters
Tha follawing parameters and calculations wara applied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 404 1.37 mhaim
Measured Head TSL parameters (22002 "C 391 £6 % 1.32 mhom £ 6 %
Head TSL temperature change during test < 050 — —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measurad 250 mW Input powear .07 Wikg

SAR for nominal Head TSL pararmaters

normalized to 1W

36.9 Wiky = 17.0 % (k=2)

S

SAR averaged over 10 em® (10 g) of Head TSL

canditian

SAR measured

250 mW input power

4,85 Wikg

SAR for nominal Head TEL parameters

normealized ta W

18.6 Wikg + 16.5 %o (k=2)

Body TSL parameters
The follcwing perametars and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220t 53.4 1.48 mho'm
Messured Body TSL parameters {22002 "¢ 51.7+6% 1.51 mha'm £ & %
Bady TSL temperature change during test =05"C s
SAR result with Body TSL
SAR averaged over 1 em® (1 g} of Body TSL Cendition
SAR measured 250 mW input power .48 Wik
SAR for nominal Body TSL parameters naormmalized to 1W 372 Wikg £ 17.0 % (k=2)
SAR sveraged over 10 em” (10 g} of Body TSL cenditien
SAR measured 250 mW inpul powsar .08 Wika
SAR for nominal Body TSL parametars normalizad 1o 1'W 20.1 Wikg = 16.5 % (k=2)

Cedificate No; D1750V2-1097 Jun1s
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed 1o foed paint 101+ 0.5
Haturn Loss - 386 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46,612 + 0.2 ji2
Return Loss « 282 dB

General Antenna Parameters and Design

|_ Electrical Dalay (one direction) 1.218 n=s

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

The dipale is made of standard sarnirioid coexial cable. The center conductor of the faeding line ia directly connected to the
secand am of the dipole. The antenna is theretore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Gonditions” paragraph, The SAR data are nel affected by this chanpa. The gverall dipole length s <til
according to the Standard.

Mo excessive force must be applied to the dipale arms, because they might bend of the soldarad connections near the
feedpeint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 16, 2013
Cerificate No: 01 750VE-1087 _Junl 3 Fage 4 of 8
g
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DASYS Validation Report for Head TSL
Date; 10.06.2013
Test Laboratory: SFEAG, Aurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: D1750V2 - §N: 1097
Comnunication System: UID 0 - CW ; Frequency: 1750 MHz
Medium parameters used: f= 1750 MHz; &= 1,32 S/m; &, = 39.1; p = 1000 b:g.-'n1"
Phantom section: Hlat Seclion
Measurement Standard: DASYS (IEEE/IECFANSI C63.19- 2007
DASYS2 Configuralion:
» Probe: ES3DV3 - SN3205; ConvF(5,18, 5.18, 5.18); Calibrated: 28.12.2012:
»  Sensor-Surface; 3mm (Mechanical Surface Detection)
»  Electronics: DALY Sn601; Calibrated: 25.04.2013
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOPS0AA; Serial: 1002
« DASYS2328.701137); SEMCAD X 14.6.10(7161
Dipole Calibration for ITead Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.679 ¥/m; Power Drift = .02 dB
Peak SAR {extrapolated) = 16.2 Wikg
SAR(L g) = 9.07 Wikg; SAR(10 g) = 4.85 Wikg
Maximum value of SAR (mcasured) = 11.4 Wikg
dB
1]
i -4.00
-0.00
-12.00
-16.00
-20.00
0 dB =114 Wikg = 10.57 dBW/kg
Cartificate Mo: DAT0V2-1097_Junid Page 5 of &
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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, Swilzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1097

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

Medium parameters used: [= 1750 MHz: o= 1.51 Sfmg g =517; p= 1000 b:g_.fmj
Phanlom section: Flal Scction

Measurement Standard: DASY S (IEEEMEC/ANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.83, 4.83, 4.83); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 SntM, Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (back): Type: QDOUOPS0AA; Serial: 1002
DASYS2 528 7(1137Ty, SEMUAD X 14.6. 1007164}

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mun

Reference Value = 91,830 Vim; Power Diifi = 0.08 dB

Peak SAR {extrapolated) = 16.3 Wike

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

Maximum value of SAR (measured) = 11.8 Wikg

L
[]
.00
4.0

-1200

i&.0n

-0.00

0dB =118 Wikg = 10.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Schwaizerischer Kalibrisrdisnst
Schmid & Partnar Service suisse d'étalonnage
Engineering AG Sorvizio svizzero di Laratura
Zevghausstrasse 43, BI04 Zurich, Switzerland Swiss Calibration Service
acereditad by the Swiss Accradnation Sendos (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice iz one of the algnatories Lo the EA
Multilateral Agreement for the recognition of calibration certificates
client  Cerpass{Mudeny . : e Certificate No: D1900¥2-5d174_Jun13
. RATION CERTIFICATE
Ohject D19ogv2 - SN 5d174 i A
Celbration procedunals) QA (‘;‘FHL'-UE..H@' : 1 !
Calibration pracedure for dipale validation kits above 700 MHz
t:allbration date: June 10, 2042
This calibration certificate docurmants the fraceabilily 1o nalional standards, which reallze the physical uniss of measurements (Sl),
Tha measwramants and the uncerkainties wilh conlidence probabllity are givan on tha tollowing pagss and ars part of the carificiie,
All calbrafions have been conducted in the clozed Isbaratory faciity: environmsant tamperatws (22 + 3)°C and humidity < T0%.
Calibratinn Equipmenl uSed (METE crilical hor cnl}rEﬂIu:-n]
| Prirnairy Standards I # Gal Data (Cartificate Mo.) Scheduled Calibration
Powar mester FPR-4428 GEITA0T O-M-12 (ho, 20701820} Cu-13
Powar sengar HF B4810, USAT2HaTES O =Po=12 (Mo, 217-01840) o135
Reference 20 dB Attenuator SM: 5058 (20K) 04-Apr-13 (Mo, AT7-01736) Apr-14
Type-N mismatch combination SM: 5047 57 8aRy Od-Apr-13 (Mo, 21701734 Apr-14
Hefarence Probe ES30WVE Sh: 3205 2B-Dec-12 (Mo, ES3-3205_Deci?) Dep-13
CaE4 SN 601 25-Apr-13 {No, DAEL-BH _Aprid) Apr-1d
Secondary Standards & Chieck Date (In houss) Scheduled Chack
Power sensor HP 84814 Y A10E2317 18002 (i house chisck Ocl-11) In houge chack: Oct-13
RF genarsor ARS SMT-08 100005 (d-Aug-29 (in house chect Ocl-11) In housa chack: Jci-13
Metwork Analyzes HP B8753E USEra00585 54206  18-0ct-D1 (in howse check Oct-12) In housa checl; Cct-13
Mame Function Sig!'lﬁtltr::
Carbiraled by Jaton Hastrati ; Laboeatony Teshnlcian ‘f__—_.e__——(/L(
’ x ; . s - T 2 = 1
Approved by Katia Pokovie Technical Minager fﬁé}?%i : .
lesuad: Juna 11, 2013 J
Thie calibraton cenificate shall not be reproduced excapt in full without written apperoval of fhe laborabory.
Certificate Mo D1900Y2-5d174_Juni3 Page 1 of B
g
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Calibration Laboratory of A,
Schmid & Partner PR

Engineering AG m
Zeughausstraase 43, 8004 Zurlch, Switzerland ?ﬁ-

PR
afa e

5 Schweizeriacher Kallbrierdlenst

c Bervice suisse d'étalonnage
Bervizio svizzero di aratura

5 Swias Calibration Service

Acerediled by the Swiss Accroditation Ssrvica (SAS) Accreditation No.: SGS 108
The Swiss Accraditation SBervice is one of the signatarles to the EA

Muitilateral Agreament lor the recagnition of calibration certiflcates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

MNA rot 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

by 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 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:

» Measurement Conditions: Further details are available frem the Validation Report at the end
of the cadificate. All figures stated in the cerificate are valid at the fraquency indicated.

s Anfenna 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 to the body axis.

+ [eed 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
reflacted power. No uncertainty required.

» FElectrical 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,

»  S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

Cartificate Moz D1900V2-5d174_Juni3 Page2of 8
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Measurement Conditions
DASY systarn configuration, 8a far as nol given on page 1.
DASY Version DASYS V52 8T
Extrapolation Advanced Extrapalation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mrm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 13900 MHz =1 MHz
Head TSL parameters
The falkowing parameters and calculations ware applied.
Temperature Permittivity Conductivity
Meminal Head TSL paramisters 22.0°C 400 1.40 mieadm
Measured Head TSL parameters (22.00 £ 0.2} "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 Condition
SAR measurad 250 m input pawer 9.76 Wiko
SAR for nominal Head TSL paramsters nommalized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input pawer 5,15 Wkg
SAR for nominal Head TSL parametars nomnalizad to 1W 20.9 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculstions were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220%C 533 1.52 miha'm
Measured Body TSL parameters (220 £ 0.2 G 53726 % 1.50 mho'm + & %
Body TSL temperature change during test <0570 e e
SAR result with Body TSL
SAR sveraged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 10,00 Wikg
5AR far nominal Body TSL parametars nomelized o TW 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 Whkg
SAR for nominal Body TSL paramelars normalized to W 21.5 Wikg = 16.5 % (k=2)

Corificate No: D1900WVE-5d174_Jun13
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed paint 532024390

Return Loss ’ - 262 dB
Antenna Parameters with Body TSL

Impedanca, ransformed fo feed point 48B30+ 500

Raturn Loss -25.4 dB
General Antenna Parameters and Design

Electrical Dalay (one direction) 1.202 ng
After long termn wse with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured,
Thie dipole ks made of standard semirigid coaxial cable. The carter conducter of the feeding line is directly connactsd to tha
seccnd arm of the dipala. The antenna is therefore shont-circuited for DC-sighats. On some of the dipales, small end caps
are added 10 the dipole arms in order ta improve matching when loaded according o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipola lenagth is sfill
aceording ta the Standard.
Mo excassive forcs must be applied to the dipale arms, bacause thay might bend or tha soldered connections near the
feedpoint may be damaged.
Additional EUT Data

| Manufactured by SPEAG

Manufactured on June 08, 2012
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DASYS Validation Report for Head TSL

Date: 10.06.2013
Test Laburatory: SPEAG, Zurich, Swilzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial; DIV - SN: 5d174

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

Medium parameters used: f= 1900 MHz; & = 1.34 §/m; &, = 39.3; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEETEC/ANSI C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DWV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated: 28.12.2012;
»  Sensor-Surface: 3mm (Mechanical Surface Detection))
» Electronics: DAF4 Sn6i)]; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2S2R7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Z0om Scan (7x7x7)/Cube ():
Measurement grid: dx=5mm, dy=3mm, dz=5mumn

Reference Walue = 95712 V/m; Power Drill = 0,06 dB

Prak SAR (extrapolated) = 17.6 Wikg

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

Maximuim value of SAR (measured) = 12.0 Wike

-4.08
-
180

-1E.00

-2E00

0dB = 12.0 Wike = 10.79 dBW/kg
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DASYS5 Validation Report for Body TSL

Drate: 10.06.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1200 MHz; Type: D1900%2; Serial: DIMV2 - SN: 54174

Communication System: UID 0 - CW ; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; ¢ = 1.5 8/m; £, = 53.7, p= 1000 kgf'm?
Phantom section; Flat Scetion

Measurement Standard: DASY S (IEEEAEC/ANST C63.19-2007)
DASYS2 Configuration:

» Probe: ES3DV3 - SN3205; ConvFi4.6, 4.6, 4.6); Calibrated: 28.12.2012;

«  Sensor-Surface: 3mm (Mechanical Surtace Delection)

Elecironics: DAE4 Sn601; Calibvated: 25.04.2013

Phanrom: Flat Phantom 5.0 {back); Type: QDOOOPS0AA; Serial: 1002
DASYSZ 52871137y, SEMCAD X 14.6.10({7164)

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

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

Puak SAR (extrapolated) = 17.1 Wikg

SAR(1 g) = 10 Wikg; SAR{10 g) = 5.3 W/kg

Maximum vake of SAR {measured) = 12,7 Wikg

0 dB = 12.7 Wkg = 11.04 dBW/kg

Cartificate Mo: D1900YW2-5d174_Junid Page 7 ofB
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsussirasse 43, 300 Zurich, Switzerland

5 Schweizetischer Kalibrierdlemnst
Sarvice sulase d'Gtalennage
Servizio svizzero di taratura

5 Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation He: SCS 108
The Swise Astreditation Service |a one of Ihe signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

R ——

¥

Calibration procedure|s)

R

Calibrion date Nunei07, 2009 R

This callbreiion cerlificate documens the racessility by rabenal standards, which realize fhe physical unite of measurermeanls (S,
The measuremants and thie uncaraintiss with confidence probabdity are given on The Iolewing pages and ane part of the cenificaba,

All calibrations have been conducted in the cloasd Istaratony Faciity; emdronment tampecatusa (22 + 3)°C and humidity < 70%.

Calibration Equipement used (METE eitios! for callbraticen)

Primary Standards D& Cal Dabe (Cortiicate Mo.) Schaduled Calbiration
Powear mielar CFAA-4428 GHITAI0704 01-Mow-12 {No. 21 7-041640) Oet-13

Powar sensor HF BAfii g LIS57 25 TES 01-Mer-12 (N, 217-01640) Cez-13
Refarence 20 d8 Aftenuater SM: 5058 (20K) 0d-Apr-13 (Mo, 21701 736) Apr-14

Tyme-M mismetch combination SM:G047.3/ 06327 DM-Ap-13 (Mo, HT-01730) Apr-14

Rilerence Probe ES30VE SM: 3206 28-Dae-12 (Mo, ES3-3208 Dec1?) Dec-13

DAE4 SMe 801 25-Apr-13 (No. DAE4-801 _apr1 3} Apr-14

Sacondary Standards ) ID# Checs Dale [in house) Schedulad Check
Fawer gansar HP 84814 Y4 1082317 18-Cerl=02 [in house check Gat-11) In house check: Dal-13
RF generalor A&S SMT-06 100005 0-Aug-%9 {in house check Oct-11) In howss checy: Ocl-13
Metwork Analyzer HP BTSIE USEro0sa5 84206 18-0cl-01 (in howse check Oot-12) In howss chack: Oct-13

Callbrated by:

Approved by:

lssued: June 7, 2013

This calibration cenificele ehall nol be mpraducad except in full without wiitten approval of the laboratory,

Certificate Mo: D2450W2-814_Juni3 Fage 1ol 8
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CERPASS TECHNOLOGY CORP.

Report No.: SESF1312017

Calibration Laboratory of A
Schmid & Partner iy
Engineering AG z

Zeughausstragas 43, BI04 Zurich, Switzerand 7

U
iy

Accradited by the Swies Accreditation Service (SAS)
The Swiss Accraditation Service is one of the slgnatories 1o the EA
Muitliateral Agreement for the recognition of callbration certificates

Glossary;

TSL tissue simulating liquid

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

s Schwelzerischer Kalibrierdienst
Service sulsee d'étalonnage
Servizio svizzerc di laratura

S swiss Calibration Service

Accreditation 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 Wireless
Communications Devices: Measurement Techniques”, December 2003
b) 1EC 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 QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,

Supplement C {Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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 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 Return Loss ensures low

reflected power. No uncertainty required.

+ Electrical Delay: One-way delay between the SMA connectar 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 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%.

Carificate Mo; D245002-914_Jun13 Pape 2of B
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Measurement Conditions
DASY systern configuration, as far as not glven on page 1.
DASY Version DASYS VE2.8.7
Extrapolation Advanesd Extrapolation
Phantom Modular Flat Phantam
Distance Dipale Centar - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The fallowing parameters and calculgtions were apglied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 2oeC 3az 1.80 mhafm
Measured Head TSL parameters (220 =02 °C ATB=6% 1.81 mho'm =6 %
Head TSL temperature change during test =0.5°C assm wemn
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Conditian
SAR maasured 250 mW input power 13.5 Wikg
SAH for nominal Head TSL parametars nommalizad fo 1W 53.4 Wikg = 17.0 % (ke2)
SAR averaged over 10cm” (10 g) of Head TSL candition
SAR measunad 250 mW input power .24 Wiy
SAR for nominal Head TSL parameters rearmalized to W 24.8 Wikg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were spplied,
Temperature Permiltivity Conduclivity
Nominal Body TSL parameters 2z20°C 527 1.95 mhafm
Measured Body TSL parameters (F2.0+0.2)°C 50.9+6 % 2.02 mho'm = 6 %
Body TSL temperature change during test «0.5°C —em
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
S5AR measurad 250 mW Enput pawer 13.2 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 51.5 Wikg = 17.0 % (k=2)

SAR averaged aver 10 em® (10 g) of Body TSL

candition

SAR massured

250 mW input power

6.07 Wikg

SAR for nominal Body TSL paramaters

normalized to 1W

23.9 Wikg £ 16.5 % (k=2)

Centfficate Mo: D2450V2-214_Jun13
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©
Appendix
Antenna Parameters with Head TSL
Impedance, ranstormed to fesd paint Sron+1.8j0
Reatum Loss =233 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 5210 +35[0

Aetum Loss - 28.0dB

General Antenna Parameters and Design

Electrical Delay {(one diraction) 1.160 ns

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

The dipele is mads of standard semirgid coaxial cabla. The center conductor of the feeding lina is directly connected ta the
second arm of the dipola. The antenna is therefare shorl-circuited for DC-slgnals. On some of the dipoles, small end caps
are added to the dipole arms in arder to Improve matching when laaded acoarding to the position as explained in the
‘Measurement Conditions” paragraph, The SAR data are not affacted by this change. The averall dipola langth is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might Bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decembar 12, 2012
Cerificate No: D2450V2-814_Jun13 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 07.06.2013
Test Laboratory: SPEAG, Zorich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450%2; Serial: D2450V2 - SN: 914

Communication System: UID 0 - CW ; Frequency: 2450 MHz
Medium parameters used: f = 24350 MHz; o = 1.8]1 S/m; g, = 37.8: p= 1000 kgfm]
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/MEC/ANSI C63.1 9-2007)
DASY 52 Conliguration:
* Probe: ES3DV3 - 8N3205; ConvF(4.52, 4,52, 4.52); Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechunical Surface Delcetion)
+  Electronics: DAE4 Sn60]1; Calibrated: 25.04.2013
» Phantom: Flat Phantom 3.0 (front); Type: QDODOPS0AA: Serial: 1001
= DASYS2 52.8.7(1137); SEMCAD X 14.6. 17 L 64

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

Reference Value = 95.695 Vim:; Power Drift = 0.05 dR

Peak SAR (extrapolated) = 28.3 Wikg

SAR(] g) = 13.5 Wikg; SAR(10 g) = 6.24 W/kg

Maximum value of SAR (measured) = 17.6 Wikg

REEl

-Z1.00

0dB = 17.6 Wikg = 12.46 dBW/ke

Catificate Mo: D2450V2-914_Juni3 Page Sof 8
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Impedance Measurement Plot for Head TSL
7 Jun 2E43  BE3:41:08
EH 514 1 U Fg LOTECE & 19414 0 AZEAZEH 452,008 803 HHz
T --"\-\."\\
. s (R N
O P
bol 7 - W
i N
' i-‘l I _‘i - I“'d-- - ""
! i -
! Lo T e
L y e |
| - ! !
1%° N AR S
o P /
Hid —
CHZ £11 i 5 dB/REF =20 B 1-25519dE 2 A52.806 O0B HH
ﬂ'\-‘s j | | i |
15 I i =t 1 !
HLd :
START 2 250,408 288 MHz “ETOF ZE50.000 600 Hz
Certificata Mo: D245042-914_Juni3 Fage 6 of 8

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

Issued Date
Page No.

. December 11,2013
: 137 of 144



s ':j*:x
& CERPASS TECHNOLOGY CORP. Report No.: SESF1312017

DASYS5 Validation Report for Body TSL

Date: 07.06.2013
Tesl Luboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - §N: 014

Communication Svstem: UID () - CW ; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 2.02 8/m; 5, = 50.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY 52 Conliguration:
+  Probe: ES3DV3 - SN3205; ConvFi4.42, 442, 4.42); Calibrated: 28.12.2012:
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DABE4 Sn601; Calibrated: 25.04. 2013
» Phantom: Flat Phantom 5.0 (hack); Type: QDOO0PSOAA: Serlal: 1002
= DASYSZ 52871137} 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

Reference Value = 95,605 V/m; Power Drift = 0,01 4B

Peak SAR (eatrapolated) = 27.6 Wikg

SAR(L g} = 13.2 W/kg: SAR(10 g) = 6.07 W/kg

Maximum valoe of SAR (measured) = 17.5 Wike

48
n
-1.40
-13.20

A7,60

22,00

0dB = 17.5 Wrkg = 12.43 dBWrke

Cerdificate No: D245002-914_Jun13 Page ¥ of &
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Impedance Measurement Plot for Body TSL
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11. Appendix F. DAE Calibration Data
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Calibration Laboratory of

S Schwalrerischer Kalibrierdienst
. Sl
Schmid & Partner ﬁ’é Service suisse détalonnage
Engineering AG = = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerlana ﬁ‘“ Swiss Calibration Service
R
Accradited by the Swiss Accreditation Senvice {SAS) Accraditation No.: SCS 108

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

Calibration procedurals)

Cafibration dale:

This calibration cartificate documens the traceability 10 rational standards, which realize the physical wnits of measuremants (510,
The measurements and tha uncarainties with confidence probabilily are given on the fallawing pages and are part of the certificate.

All cafbrations have baen conducted in the dosad laboratory faclity: envirenment temparalure (22 & 3°C and humidity < 7%,

Calibration Equipment used (ME&TE critical for calibration)

Primary Standards 10 & Cal Crate {Certificats Mo.} Scheduled Calibration

Halthley Multmetar Typsa 2001 SM: UB102TE 0E-0ck-12 (Mo 127T28) Qci-13

Secondary 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.

Certificats Mo: DAE4-1379_Jun13 Page 10l &
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Calibration Lab-uratoqr of Schweizerischer Kallbrierdlenat
Schmid & Partner Service sulsse d'italonnage
Engineering AG Servizio svizzera di taratura
Zeughausstrase 43, 8004 Zurich, Switzariand Swiss Callbration Service
Acerediled by the Swiss Accraditation Sendee (SAS) Accreditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muttllateral 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 assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.
= Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.
= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

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

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

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

+  AD Converfer Values with inputs shortad: Values on the internal AD converter
carresponding to zero input voltage

o input Offset Measurement, Output voltage and statistical results over a large number of
zero voltage measurements,

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

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

* Low Battery Afarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

«  Power consumplion: Typical value for information. Supply currents in various operating
modes.

Ceriificate No: DAES-1378_Juni3 Page 2 ol §
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@
DC Voltage Measurement

A - Converter Resolution nominal
High Range: 1L3E = G.uv, full range = -100.. +300 my
Law Range: 1LSE = ainy, full range = -1......, +3m\y

DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y F

High Range 403.780 £ 0.02% (k=2) | 404.053 £ 0.02% (k=2) | 403589 + 0.02% (k=2)
Low Range 3.99596 + 1.50% (k=2) | 3.99156 + 1.50% (k=2) | 3.99899 + 1,50% (k=2)
Connector Angle
! Connector Angle to be used in DASY system .J 148.5%11°
Ceriificate Mo: DAE4-1379_Junis Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Reading {pv) Difference (uV} Error (%)
Channel X + Input 199094, 77 -GE_ 0.00
Channel X  +Input 19008 34 .48 001 |
Channel X = Input -19905.63 1.83 -0.01
Channel Y + Input 199996.50 0.681 0.00
Channel Y + Input 19095 48 -4.43 -0.02
Channel ¥ = Input -20002.71 -1.27 .01
Channel Z + Input 190908.27 2.81 000
ChannelZ  +Input 19997 65 219 oM |
Channal Z = Input =20002.08 .49 0.00
Low Range Reading {1V} Differenca (V) Error (%}
Channel X + Inpurt 2000.48 0.36 0.0z
Channel X + Input 200.15 .53 -0.16
Channel X - Input -198.65 028 0.14
Channel Y + Input 1999.47 073 -0.04
Channel ¥ + Input 20068 0.01 001
Channel ¥ = Irupurk -189.30 0.05 2002
Channel Z + Input 2000.00 (12 0.m
Channel 2 + Input 199.74 =081 041
Channel 2 = Input -200.31 =0.94 . 0.49
2. Common mode sensitivity
DASY measurement parameters: Aulo Zerm Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input YWoltage {mV) Average Reading (uV)} Average Reading {pV)
Channel X 200 7.9 18.73
=200 20.20 18.20
Channal ¥ 200 -4.93 -4.72 |
- 200 359 343
Channal 2 200 -10.76 -10.75
- 200 861 g.62
3. Channel separation
DASY measurement parameters: Aule Zero Time: 3 sec; Measuring lime: 3 sac
Input ¥oltage (mY) | Channel X (uV} | Channel Y (V) Chanmel Z {pv)
Channel X 200 - 044 -5.25
Channal ¥ 200 7.04 - 032
Channel £ 200 8.23 5.3 -
Corlificate No: DAE4-1379_Juni3 Page 4 of &
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4. AD-Converter Values with inputs shorted

DASY maasurement parameters: Auto Zero Time: 3 sec; Measuring fima: 3 sec

High Range (LSB) Low Range (LSB]
Ghannel X 16053 15886
Channel Y 16274 14321

: Channel Z 15829 15816

5. Input Offset Measurement
DASY measurement parametars: Auto Zero Time: 3 sac; Measuring time: 3 sec
Input 10M£2 _
Average (¥) | min. Offset (V) | max. Offset (uvy | ' ':[L"":i"‘““

Channel X =3.67 -4.490 -2.52 0.44
Channel ¥ -1.51 -2.87 =102 0.58
Channel Z -0.53 -1.6% 1.01 0.65

6. Input Offset Current

Mominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for informatian)

Zeroing (KOhm) Measuring (MOhm)
Channe| X 200 200
Channel ¥ 200 200
Channel Z B 200 200
8. Low Battery Alarm Voltage (Typical values for information
Typical values Alarm Leval (VDC)
Supply (+ Vce) +T7.9
Supply (- Voc) 7.6
9. Power Consumption (Typlcal values for information)
Typical values Switched off (mA) | Stand by (mA) Tranzmittirg {md)
Supply (*+ Vee) +0.0 +5 +14
Supply (- Vec) =001 -8 -8
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