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Applicant Information

Client . DXG Technology Corp.
Address . 15FI., No. 4, Sec. 3, Ming-Chuan East Road,
Taipei, Taiwan, R.O.C.
Manufacturer . DXG Technology Corp.
Address . 15FI., No. 4, Sec. 3, Ming-Chuan East Road,
Taipei, Taiwan, R.O.C.
EUT . HD Action Camcorder
Model No. . DVS5M9
Standard Applied . |EEE Std1528-2013 and FCC 47 CFR Part 2 (2.1093)

KDB 248227 D01 v01r02
KDB 447498 D01 v05r01
KDB 865664 D01 v01r03
Laboratory . CERPASS TECHNOLOGY CORP.
No.66,Tangzhuang Road, Suzhou Industrial Park, Jiangsu
215006, China.

Max. Average Power : WLAN: 17.03dBm
Max. Reported SAR Value : 802.11b: 0.915W/kg(1g)
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1. General Information

1.1. Executive Summary

The EUT is a HD Action camera with operations in 2.4GHz frequency ranges. It contains 802.11b/g/n

and BT functions for SAR testing. Camera communicates with the watch accessories by wifi. 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

HD Action Camcorder

Model No.

DVS5M9

Device Category

Portable

RF Exposure Environment

Uncontrolled

Antenna Type

Internal

Wi-Fi

Wi-Fi Frequency

802.11b/g/n: 2412 ~ 2462 MHz

Type of modulation

802.11b:

CCK, DQPSK, DBPSK

802.11g:

64 QAM, 16 QAM, QPSK, BPSK
802.11n:

BPSK, QPSK, 16-QAM, 64-QAM

Data Rate

8802.11b:

11, 5.5, 2, 1 Mbps;

802.11g:

54, 48, 36, 24, 18, 12, 9, 6 Mbps
802.11n:

MCS 0 to 7 for HT20MHz;

MCS 0 to 7 for HT40MHz

Antenna Gain

0.44dBi

Cerpass Technology Corp.
Tel:86-512-6917-5888 Fax:86-512-6917-5666
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1.3. Antenna Location

Rear of the Camera

Rear
1.4. Test Configuration
Mode Back Front Edge 1 Edge 2 Edge 3 Edge 4
2.4GHz Yes No Yes Yes Yes No

1.5. Simultaneous Transmission Configurations

Note: No simultaneous transmission configuration

1.6. Environment Condition

Item Target Measured
Ambient Temperature( ) 18~25 21.5+2
Temperature of Simulant( ) 20~22 21+2
Relative Humidity(%RH) 30~70 52
O
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1.7.Test Standards
1. IEEE Std.1528-2013
2. FCC KDB Publication 447498 D01 General RF Exposure Guidance v05r01
3. FCC KDB Publication 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r01
4. FCC KDB Publication 248227 D01 SAR measurement for 802 11 a b g v01r02
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®
(Arms and Legs) 4.00
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.
0
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2. The SAR Measurement Procedure

2.1. System Performance Check
2.1.1 Purpose

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

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

2.1.2 Tissue Dielectric Parameters for Head and Body Phantoms

Target Frequency Head Body
(MHz) & o (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 415 0.90 55.2 0.97
850 415 0.92 55.2 0.99
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

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

O
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2.1.3 Tissue Calibration Result

+ The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5

Dielectric Assessment Kit and Agilent Vector Network Analyzer E5071C.

Body Tissue Simulant Measurement
Frequency - Dielectric Parameters Tissue Temp.
Description o
[MHZ] & o [s/m] [°C]
Reference result 52.7 1.95 NJ/A
2450MHz + 5% window 50.07 to 55.34 1.85t0 2.05
10-11-2014 50.62 1.94 21.0

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

variation for measurements > 3 GHz.

2.1.4 System Performance Check Procedure

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

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

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

O
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2.1.5 System Performance Check Setup
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2.1.6 Validation Dipoles

The dipoles use is based on the IEEE Std.1528-2013 and FCC

KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz
v0lrOlstandard, and is complied with mechanical and electrical
specifications in line with the requirements of both EN62209-1 and
EN62209-2. The table below provides details for the mechanical
and electrical specifications for the dipoles.
L (mm) h (mm)

53.5 30.4

Frequency
2450MHz

d (mm)
3.6

Cerpass Technology Corp.
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2.1.7 Result of System Performance Check: Valid Result
System Performance Check at 2450MHz for Body.
Validation Kit: D2450V2-SN: 914
Frequenc SAR [w/k SAR [w/k i :
quency SesarE [w/kg] [w/kg] TISSU? Temp
[MHZ] 1g 10g [°C]
Reference result 51.5 23.9 NJ/A
2450 MHz + 10% window 46.35 to 56.65 21.51t0 26.29
10-11-2014 51.2 234 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

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.

@
Issued Date : November 13", 2014

: 10 of 56

Cerpass Technology Corp.

Tel:86-512-6917-5888 Fax:86-512-6917-5666 Page No.



N

o
“=#” CERPASS TECHNOLOGY CORP. Report No.: SESF1410101
°

Area Scan Parameters extracted from KDB 865664 D01v01r01

<3 GHz >3 GHz
Maximum distance from closest measurement point - ,
. R P 5+1mm Y28 In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom 30° 4 1° 2004 1°
. i o X
surface normal at the measurement location
=2GHz:<15mm 3-4GHz:=12mm
2-3GHz: =12 mm 4 -6 GHz: = 10 mm
Maximum area scan spatial resolution: AX, .. AV 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.

Zoom Scan Parameters extracted from KDB 865664 D01 v01r01

= 3 Gz =3 GHz
Maximum #oom scan spatial resolulion: AXswe. AV raom =2 GHz E_S m . -4 GHz E . 11111'1.
2-3GHz: =5mm 4 -6 GHz: =4 mm
3-4GHz: =4 mm
winiform grid: AZzaee(11) < 3 mum 4 -5 GHz: =3 mm

-6 GHz: =2 mm

Maximum 200m scan Az 11 between 3-4GHz: =3 mm
spatial resolution, 1™ two points closest =4 mm 4 -5 GHz: =2.5mm
normal 1o P]'l;lll.[@ﬂ'l 1 ])hﬂn[()m -‘illl'ii.ll;ﬁf 5 _ 6 GHz: < 2 mm
surface oraded
| arid

AZzoomin>1):

between subsequent = 1.5 Afzaeqn=1)

points

3 -4 GHz: = 25 mm

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

volume ) ] N
3=060Hz: =22 min

MNote: & 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 reporved SAR from the area scan based [-g SAR estimarion procedures of
EDE 447498 is =< 1.4 Wke, < 8 mm. = 7 mm and < 5 mm zoom scan resolution may be applied. respectively. for
2GHz 103 GHz, 3 GHz o 4 GHz and 4 GHz 10 & GHz

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

O
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2.2.2 Test Channel Choosing
1. 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
Channel UUNTI
802.11b | 802.11¢
2.412 1 \ v
802.11 b/g 2.437 6 6 V v
2462 117 y v
. \," = “default test channels™
¢ *=nossible 802.11a channels with maxinmum average output = the “detault test channels™
» V= possible 802.11g channels with maximum average output Y dB = the “default test channels”
* 7 =when output power is reduced for channel 1 and'or 11 to meet restricted band requirements the
highest output channels closest to each of these channels should be tested
g
Cerpass Technology Corp. Issued Date : November 13", 2014
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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
A data acquisition electronic(DAE)attached to the robot arm extension
A dosimetric probe equipped with an optical surface detector system
The electro-optical converter(ECO)performs the conversion between optical and electrical
signals
A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.
A probe alignment unit which improves the accuracy of the probe positioning
A computer operating Windows 7
DASYS5 software
Remove control with teach pendant additional circuitry for robot safety such as warming lamps,
etc.
The SAM twin phantom
A device holder
Tissue simulating liquid
Dipole for evaluating the proper functioning of the system

I
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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.

) e 5 T '\-; ¥ Ay _I,l":
file,n, 2l Ae”% pog® | = ————
2 Dx
\ £
- o f
)

3.2. DASYS5 E-Field Probe

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

special calibration in liquid at different frequency.

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

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

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

Frequency 10 MHz to 6 GHz
Linearity: £ 0.2 dB (30 MHz to 6 GHz)

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

Dynamic Range |10 pW/g to 100 mW(/g
Linearity: £ 0.2 dB (noise: typically < 1 pyW/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%.

Cerpass Technology Corp. Issued Date : November 13", 2014
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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
16 bit

AD-converter and a command decoder and control logic unit.

channel and gain-switching multiplexer, a fast
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.

The XL robot series have many features that are important for our

application:

<~ 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,

the probe tip will keep its actual position.

= 4'.-
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3.6. Measurement Server

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

for optical detection and digital I/O interface are contained on the
DASYS5 I/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.

®
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3.8. Device Holder

<~ The DASY5 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 6 = 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 : November 13", 2014
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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
Controller Staubli SP1 1371 only once
Dipole Validation Kits Speag D850V2 1008 2015.06.12
Dipole Validation Kits Speag D1750v2 1097 2015.06.10
Dipole Validation Kits Speag D1900Vv2 5d174 2015.06.09
Dipole Validation Kits Speag D2450v2 914 2015.06.06
SAM Twin Phantom Speag SAM 1767 N/A

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 1739 2015.05.23
E-Field Probe Speag EX3DV4 3927 2015.05.19
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 2015.01.08
Vector Network Agilent E5071C MY4631693 2015.01.15
Signal Generator R&S SML 103287 2015.03.09
Power Meter BONN BLWA0830-160/100/40D |76659 2015.11.10
AUG Power Sensor R&S NRP-Z91 100384 2015.03.09
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3.10.Annul Internal Check of Impedance and Return Loss
2450MHz Body calibrated impedance 52.051Q; measured impedance: 50.948Q (within 5Q)
1Active ChfTrace 2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
} 511 Smith (R+jX) Scale 1.000U
>1 2.4500000 GHz 50.948 @ 5.7275 Q
- Print
Abort Frinting
Printer Setup...
Invert Image
Multiport Te: )
Setup
Misc Setup |
Backlight
On
Firmveare
Revision
Service Menu |
Help
Return
[1 Center 2.45 GHz TFBVY 70 kHz Span 200 MHz BRI
2014-09-11 13:51
2450MHz Body calibrated return loss: -28.024 dB; Measured return loss: -26.968dB (within 20%)
1Active ChfTrace 2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize
1 Log Mag 10.00dE/ Ref 0.000dE
>1 2.4500000 GHz -26.068 dB
Print
Abort Frinting
Printer Setup...
Invert Image
Multiport Te: )
Setup
Misc Setup |
Backlight
On
Firmveare
Revision
Service Menu |
Help
Return
[1] ter 2.45 GHz TFBVY 70 kHz Span 200 MHz BRI
2014-09-11 13:49
L
Cerpass Technology Corp. Issued Date : November 13", 2014

Tel:86-512-6917-5888 Fax:86-512-6917-5666 Page No. : 19 of 56



0,
"= CERPASS TECHNOLOGY CORP. Report No.: SESF1410101

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)

o WLAN
Test Mode Channel No. Frequency Average Power Max. Power Scaling Factor
(MHz) (dBm) (dBm)

01 2412 14.32 14.5 1.04

802.11b 06 2437 16.34 16.5 1.04
11 2462 17.03 17.5 1.11

01 2412 10.20 10.5 1.07

802.11g 06 2437 11.86 12.5 1.16
11 2462 12.62 13.0 1.09

01 2412 11.03 11.5 1.11

802.11n (20MHz) 06 2437 12.26 125 1.06
11 2462 13.22 135 1.07

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 channels for 5.5Mbps rate for IEEE 802.11b were
selected for SAR evaluation. Other IEEE 802.11 modes (including 802.11g/n) were not investigated
since the average output powers over all channels and data rates were not more than 0.25 dB higher
than the tested channel in the lowest data rate of IEEE 802.11b mode.

3: When the maximum extrapolated peak SAR of the zoom scan for the maximum output channel is
<1.6 W/kg and the reported 1g averaged SAR is <0.8 W/kg, SAR testing on other channels is not
required. Otherwise, the other default (or corresponding required) test channels were additionally
tested using the lowest data rate.

4: The bolded channel above was firstly tested for SAR.

O
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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

Camera Body Worn Configuration

Test Mode: 802.11b (Max. Tune-up power: 17.5dBm)

Test FPI(;tsition Ante.r?na e By Pé\)\\//\?e'r Pg\r,;lff ' SAR 1g | Scaling SS Ac\glel(é Limit

(omm gap) Position | cp. MHz (dBm) (<£0.2) (W/kg) | Factor (W/kg) (W/kg)
Back Fixed 1 2412 14.32 -0.05 0.66 1.04 0.686 1.6
Back Fixed 6 2437 16.34 -0.05 0.692 1.04 0.720 1.6
Back Fixed 1 2462 17.03 -0.13 0.824 11 0.915 1.6
Back* Fixed 11 2462 17.03 0.11 0.810 1.11 0.899 1.6
Edgel Fixed 11 2462 17.03 -0.12 0.092 1.11 0.102 1.6
Edge2 Fixed 11 2462 17.03 0.18 0.564 11 0.626 1.6
Edge3 Fixed 11 2462 17.03 -0.12 0.272 1.11 0.302 1.6

Note : * - repeated at the highest SAR measurement according to the FCC KDB 865664

Cerpass Technology Corp. Issued Date : November 13", 2014
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([
5. Measurement Uncertainty

DASY5 Uncertainty Budget
according to IEEE 1528/2011 (0.3-3GHz range)

Error Description Uncert. Prob. Div. (ci) (ci) Std.Unc. Std. nc. (vi)

value Dist. 19 10g (19) (10g9) veff
Measurement System
Probe Calibration +6.0% N 1 1 1 +6.0% +6.0% 0
Axial Isotropy +4.7% R 3 0.7 0.7 +1.9% +1.9% o0
Hemispherical Isotropy +9.6% R .,E 0.7 0.7 +3.9% +3.9% 00
Boundary Effects +1.0% R V3 1 1 +0.6% +0.6% 0
Linearity +4.7% R -,‘."E 1 1 2.7% +2.7% 00
System Detection Limits +1.0% R V3 1 1 +0.6% +0.6% o
Modulation Response +2.4% R V3 1 1 +1.4% +1.4% o
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% o
Integration Time +2.6% R V3 1 1 +1.5% +1.5% ©
RF Ambient Noise +3.0% R V3 1 1 +1.7% +1.7% ©
RF Ambient Reflections +3.0% R V3 1 1 +1.7% +1.7% ©
Probe Positioner +0.4% R ~,,-'§ 1 1 +0.2% +0.2% 0
Probe Positioning +2.9% R ~,,-'§ 1 1 +1.7% +1.7% 0
Max.SAR Eval. +2.0% R ~,‘-"§ 1 1 +1.2% +1.2% 00
Test Sample Related
Device Positioning +2.9% N 1 1 1 +2.9% +2.9% 145
Device Holder +3.6% N 1 1 1 +3.6% +3.6% 5
Power Drift +5.0% R -,‘."E 1 1 +2.9% +2.9% 00
Power Scaling” +0% R V3 0 0 +0% +0% o
Phantom and Setup
Phantom Uncertainty +6.1% R V3 1 1 +3.5% +3.5% o
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% oo
Liquid Permittivity (mea.)?** +2.5% R NE} 026 |[0.26 +0.3% +0.4% oo
Temp. unc. —Conductivity®® +3.4% R V3 078 |[071 +1.5% +1.4% oo
Temp. unc. — Permittivity®® +0.4% R V3 023 |[o0.26 +0.1% +0.1% o0
Combined Std. Uncertainty +11.2% +11.1% 361
Expanded STD Uncertainty(Coverage factor=2) +22.3% +22.2%

4
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6. APPENDIX A. SAR System Verification Data
Date/Time: 10/11/2014
Test Laboratory: Cerpass Lab
SystemPerformanceCheck-D2450 Body
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.94 S/m; er = 50.62; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/SystemPerformanceCheck-D2450 Body/Area Scan (4x6x1): Measurement grid:
dx=15mm, dy=15mm, Maximum value of SAR (measured) = 10.4 W/kg
Configuration/SystemPerformanceCheck-D2450 Body/Zoom Scan

(7x7x7)ICube0: Measurement grid: dx=5mm, dy=5mm, dz=5mm, Reference Value = 89.29 V/m;
Power Drift = 0.04 dB, Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) =12.8 W/kg; SAR(10 g) = 5.85 W/kg Maximum value of SAR (measured) = 14.7 W/kg

-4.50
-4.m
-13.51

-18.02

-22.52

0 dB = 14.7 W/kg = 11.67 dBW/Kg

®
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9. APPENDIX B. SAR measurement Data
Date/Time: 10/11/2014
Test Laboratory: Cerpass Lab
DUT: HD Action camera; Type: DVS5M9
Procedure Name: 802.11b 2412MHz Low Camera Body Worn-Back Position
Communication System Band: 802.11b; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.89 S/m; er = 50.91; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

¢ Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2412MHz Low Camera Body Worn-Back Position/Area Scan (7x11x1):
Measurement grid: dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.790 W/kg
Configuration/802.11b 2412MHz Low Camera Body Worn-Back Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.852 V/m;
Power Drift = -0.05 dB, Peak SAR (extrapolated) = 1.23 W/kg

SAR(1 g) = 0.660 W/kg; SAR(10 g) = 0.300 W/kg Maximum value of SAR (measured) = 0.752 W/kg

-2.00

-4.00

-6.00

-8.00

-10.00

0 dB = 0.752 W/kg = -1.24 dBW/kg
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Date/Time: 10/11/2014

Test Laboratory: Cerpass Lab

DUT: HD Action camera; Type: DVS5M9

Procedure Name: 802.11b 2437MHz Mid Camera Body Worn-Back Position
Communication System Band: 802.11b; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; ¢ = 1.93 S/m; er = 50.72; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2437MHz Mid Camera Body Worn-Back Position/Area Scan (7x11x1):
Measurement grid: dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.829 W/kg
Configuration/802.11b 2437MHz Mid Camera Body Worn-Back Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 2.863 V/m;
Power Drift = -0.05 dB, Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.692 W/kg; SAR(10 g) = 0.314 W/kg Maximum value of SAR (measured) = 0.789 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB = 0.789 W/kg = -1.03 dBW/kg
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Date/Time: 10/11/2014

Test Laboratory: Cerpass Lab

DUT: HD Action camera; Type: DVS5M9

Procedure Name: 802.11b 2462MHz High Camera Body Worn-Back Position
Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.96 S/m; er = 50.53; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz High Camera Body Worn-Back Position/Area Scan (6x9x1):
Measurement grid: dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.931 W/kg
Configuration/802.11b 2462MHz High Camera Body Worn-Back Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 3.289 V/m;
Power Drift = -0.13 dB, Peak SAR (extrapolated) = 1.65 W/kg

SAR(1 g) = 0.824 W/kg; SAR(10 g) = 0.385 W/kg Maximum value of SAR (measured) = 0.899 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB = 0.899 W/kg = -0.46 dBW/Kg
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Z-Axis Plot
Interpolated Max SAR Z Line(z)

802.11b 2462MHz High Camera Body Worn-Back Position;Zoom Scan;SAR;cube 0
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Date/Time: 10/11/2014

Test Laboratory: Cerpass Lab

DUT: HD Action camera; Type: DVS5M9

Procedure Name: 802.11b 2462MHz High Camera Body Worn-Back Position*
Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 7.63 S/m; er = 50.53; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz High Camera Body Worn-Back Position/Area Scan

(6x9x1): Measurement grid: dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.916 W/kg
Configuration/802.11b 2462MHz High Camera Body Worn-Back Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.289 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 1.62 W/kg

SAR(1 g) = 0.810 W/kg; SAR(10 g) = 0.379 W/kg Maximum value of SAR (measured) = 0.884 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB = 0.884 W/kg = -0.54 dBW/kg
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Date/Time: 10/11/2014

Test Laboratory: Cerpass Lab

DUT: HD Action camera; Type: DVS5M9

Procedure Name: 802.11b 2462MHz High Camera Body Worn-Edge_1 Position
Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.96 S/m; er = 50.53; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz High Camera Body Worn-Edge_1 Position/Area Scan (7x11x1):
Measurement grid: dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.0946 W/kg
Configuration/802.11b 2462MHz High Camera Body Worn-Edge_1 Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.271 V/m;
Power Drift = -0.12 dB, Peak SAR (extrapolated) = 0.185 W/kg

SAR(1 g) = 0.092 W/kg; SAR(10 g) = 0.046 W/kg Maximum value of SAR (measured) = 0.102 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB = 0.102 W/kg = -9.91 dBW/kg
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Date/Time: 10/11/2014
Test Laboratory: Cerpass Lab
DUT: HD Action camera; Type: DVS5M9
Procedure Name: 802.11b 2462MHz High Camera Body Worn-Edge_2 Position
Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.96 S/m; er = 50.53; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

¢ Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz High Camera Body Worn-Edge_2 Position/Area Scan (6x9x1):
Measurement grid: dx=15mm, dy=15mm, Maximum value of SAR (measured) = 0.726 W/kg
Configuration/802.11b 2462MHz High Camera Body Worn-Edge_2 Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 1.471 V/m;
Power Drift = 0.18 dB, Peak SAR (extrapolated) = 2.69 W/kg

SAR(1 g) = 0.564 W/kg; SAR(10 g) = 0.156 W/kg Maximum value of SAR (measured) = 0.642 W/kg

-3.00

-6.00

-9.00

-12.00

-15.00

0 dB = 0.642 W/kg = -1.92 dBW/kg
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Date/Time: 10/11/2014

Test Laboratory: Cerpass Lab

DUT: HD Action camera; Type: DVS5M9

Procedure Name: 802.11b 2462MHz High Camera Body Worn-Edge_3 Position
Communication System Band: 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; ¢ = 1.96 S/m; er = 50.53; 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(7.63, 7.63, 7.63); Calibrated: 2014/5/23;
e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn1379; Calibrated: 2014/5/19

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

e Measurement SW: DASY52, Version 52.8 (8);

Configuration/802.11b 2462MHz High Camera Body Worn-Edge_3 Position/Area Scan (7x11x1):
Measurement grid: dx=12mm, dy=12mm, Maximum value of SAR (measured) = 0.281 W/kg
Configuration/802.11b 2462MHz High Camera Body Worn-Edge_3 Position/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm, Reference Value = 6.271 V/m;
Power Drift = -0.12 dB, Peak SAR (extrapolated) = 0.549 W/kg

SAR(1 g) =0.272 W/kg; SAR(10 g) = 0.137 W/kg Maximum value of SAR (measured) = 0.304 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0 dB = 0.304 W/kg = -5.17 dBW/kg
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7. APPENDIX C Antenna Location, EUT and Test Setup Photographs

Note: Antenna Location, EUT and test setup photograph, see separate documents in PDF, hamed

FCC SAR-Appendix C-Antenna internal/outside view Photographs and FCC SAR-Appendix C-Test

Setup Photographs.

0
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8. APPENDIX D. Probe Calibration Data

N A, .
Calibration Laboratory of PN Schweizerlschar Kallbrirdienst
Schmid & Parther %& Sarvice sulsse détalonnage
Engineering AG o= e Servizio svizzarn di taralurs
Zeughausstrasse 43, 8004 Zurich, Switzerland Eﬁlrﬁl_; Swiss Calibration Service
Bofial i
Actrediled by Fie Swiss Accreditation Sanice [SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agresment for the recognition of calibration cenificates

clem  Cerpass {Auden] Certificate Wo: EX3-3927 May14

|CALIBRATION CERTIFICATE |

‘ Cinfect EX30W4 - SMN:3827

Calibration procedureis) QA CAL-01.vE, QA CAL-12.v5, QA CAL-14.v4, QA CAL-23 .55,
QA CAL-25.v6

Calibration procedure for dosimelric E-field probes

Calibratan date: May 23, 2014

Thia calbralion cemficals documents the iracaability fo national standands, which realize (be physical units of messurements [51)
The massurements and the uncerainties with confidenca probadlisy are given on the following pages and are past of the carficale.

Al calibeations have been sonducied in the closed labomiory facilty: emironment lempesaturs (22 £ 3)°C ard humidity < 70%

Cafibralion Equipment wsed [METE critical for calibrason)

Primany Standarcs [ Cal Dake (Cerlificate No.y Schedulad Cakbration

Power malar E44198 541263674 | 03-Ape-14 (Mo, 217-01811) Agr-15

Power sarsor E44124 L | MY41498087 D3-Api-1d [Na. 217-01811) Agr-15

Relerence 5 4B Alterustor M. 55054 (3c) [3-Apr-14 (o, 217-01815) | Aors

Rederonce 30 dB Aftenuator SM: BE2IT (20m) 03 -Age-14 (Mo, 217-01815) | Aprih

Fieference 30 di Attenualor SM: 55120 [30) 03-Agr-14 (Mo, 217-01920) Apr-15

Redurence Probe ESA0WE S: A0i3 30-Dec-13 (Mo, ES3-3013_Dec1d) Dwc-14

DAE4 SM: GED o 13-Dec 13 (Mo DAE4BE0_Decd) Dac-14 ]
|_Secondary Standartis in Check Date in o) Seheduled Ghack
| RF panerator HF 85480 US3642U01TO0 4-Aug S8 (in house check Apr-13) In nouse check: Apr-16
| Mebwerk Analyzer HF B753E USITIH0588 18-0ct-01 fin houss check Ogl-13) In houge sheck: Od-14 |

P L1
Hams Function : gnau
Calibrabed by. Clmudio Laublar Labaratary Technician

Apraved by: Katja Pokavic Technical Manager /;4{ fzfx;; o

Issued: May 23, 32014
This caibration certificate shalf not ba reproduced sxcaept in full withoul wnbien appeoval of the lsborsiong. |

Crrtificabe Mo: EX3-3027 May1d Page 1of 11

Cerpass Technology Corp. Issued Date : November 13", 2014
Tel:86-512-6917-5888 Fax:86-512-6917-5666 Page No. : 33 of 56



<

“=#" CERPASS TECHNOLOGY CORP. Report No.: SESF1410101

Calibration Laboratory of P iz
r ALY Sehweizerischer Kalibriardlanst
Schmid & Parther G Service suisse d'mlonnage
Engineering AG Servizio svizzero di fareiura

Zeughausstrassa 43, 8004 Zurich, Switzerlamd

Swiss Calibradian Service

Accredited by the Swise Accredialion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muliilataral Agreement for the recagnition of calibration certificates

Glossary:

TSL tisswe simulating liquid

HORM:x, v,z sensilivity in free space

ConvF sensitivity in TSL / NORMx vz

DCP diade compression paint

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

A B CD modulation depandent linearzation parameters

Polarization p  ratation around probe axis

Polasization & 8 rotation around an axis that is in the plane rormal 1o probe axis (at measuremant center),
ie., 3 =005 normal o probe axis

Cannector Angle information used in DASY system to align probe senzor X 1o the rabot coordinate system

Calibration is Performed According to the Following Standards:

a)

&)

IEEE Std 1528-2013, "IEEE Recommended Practice for Detarmining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

IEC §2209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
proximity 1o the ear (fraquency range of 300 MHz fo 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORM,y.z: Assessed for E-fisld polarization & = 0 (f < 900 MHz in TEM-ced; { = 1800 MHz: R22 waveguide).
MNORMx, v,z are only intermediate values, i.e., the uncertainfies of NORMzx,y.z does nat affect the E*-field
uncertainly inside TSL [see balow ComeF).

MORMflx .2 = NORMzx y.z * frequency_responss (see Frequency Response Charl). This linearization is
implemanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConmeF,

OCPx y.z: DCPF are numerical ingarization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depand on fraquency nor media.

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

Axy.z Bry.z Cxy.z Dxy.z; VRz .z A B G 0 are numerncal linganization paramelers assessed based an
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nar
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f = 8O0 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = B0 MHz. The same sedups are used for assessment of the parameters applied for
boundary compensation (alpha, depth} of which typical uncerainty values are given, These paramelers are
uged in DASY4S software 1o mprove probe accuracy close fo the boundary. The sansitivity in TSL correspards
to NOFMy, 2 ™ ConvE whereby the uncertainty corresponds to that given for ConwF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allaws exlending the validity from + 50 MHz to £ 100
iAHz.

Sphertcal isotropy (30D deviation frarm isalropy): in a feld of low gradients realized using a flat phantom
exposed by & patch antenna,

Sensor Offset; The sensor offsel corresponds 1o the offset of vifual measurement center from the probe tip
(an probe axis). Mo tolerance required.

Connectar Angla: The anghe 15 assessed using the mformation gained by determinng the NORMx (no
uncertainty required).

Cortficate No: EX3-3827_May14 Page 2 of 11
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EXEDVY — SN:3927 May 23, 2014

Probe EX3DV4

SN:3927

Manufactured: March 8, 2013
Calibrated: May 23, 2014

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systam!)

Cerificate Mo: EX3-3927_May1d Page 3 of 11
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Report No.: SESF1410101

EX3DWa- 5MN:3927 May 23, 2044

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

Basic Calibration Parameters
| ) Sensor X Sensor Y Sensor £ Unc (k=2)
[ Nerm [pvipimyy® 0.57 0.33 081 =101 %
[ DCP (mv)® 967 6.5 92 4
Modulation Calibration Parameters
Ui Communication System Name A B il D VR Une™
| dBe dBv Y dB my (k=2}
0 oW X 0.0 0.0 i0 | 00D 133.2 £33 %
¥ 0.0 0.0 1.0 144.7
z 0.0 0.0 o | 135.8

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 85%.

" The uncerainties of Mo, ¥.2 to nat affact the E*-lield uncerlsinty insics TSL (568 Pages 5 and &)

® pumerical linasrizaton paramater unceranty not eguinsd
. Uncestainky is dalermined using e ma daviation nom Inear response apolying reclangular detrbuticn and s empressad for the squara of the

fisid walue.

Carfificate Mo: EX3-3027_May14 Page 4.of 11
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EXI0W4— SN:3927 Tty 23, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927
Calibration Parameter Determined in Head Tissue Simulating Media
Relativa Conductivity Depth ™ Unct.
i (MHz)® | Permittivity® {Sim)* ConvF X | ConvFY | ComvFZ | Alpha® | (mm) |  (ks2} |
450 435 Q.87 11.02 11.02 11.02 015 1.30 +13.3 %
850 | 415 082 10.23 10,23 10.23 043 081 +12.0%
1750 40,1 1,37 a.55 855 B.55 040 020 +12.0 %
1900 40.0 1.40 B.31 2.31 B.31 080 (.86 *12.0%
2100 3498 1.49 B.47 247 B.47 0.56 Q.65 120 %
2450 39.2 1.80 T.48 748 748 0,68 .59 +12.0%
5200 36.0 4,66 5.35 5356 5.35 _0.30 1.80 +13.1%
5500 356 4.96 4.97 487 4.87 035 | 1.80 +13.1%
5600 /5 | 507 4.7 4.78 4.78 o40 | 180 | £151%
5800 35.3 5.27 4.65 485 465 | 040 | 180 | £131%
“ Fraquency valdity abowa 300 MHz of + 100 MHz only applies far DASY wd 4 and higher (ses Page 2, else i g reetricled io + 50 MHz The
uncertainky = 1he RSS of the SonvF uncerainty 84 calibratian frequency and the uncedainty far the indicabed freguency band. Abowve 5 GHz
frequency validity can be estended to 2 110 MHz. Freguency validity Delow 300 MHE ta £ 10, 25, 40, 50 g 70 MHz for CanwF assessments. at 30,
B4, 128, 150 and 220 MHz respecivaly.
Al Irequencas below 3 GHz. the valdity of tisswse parametars (¢ and o) can ba relaed to £ 10% if iquid compeansation famula is sppied to
magsured SAR veluas, Al fraguencies above 3 GHz, the valdity of lissue paramelers [i; and o) & resticied (o £ 5% The wcertainty s the RSS of
ke ConuF uncamainty for ndcaled Lange! lissuws paramessrs.
“ hiphaDegit are determined during ealibration. SPEAS warranls Thal fe remaining daviabion dus o tha beundary effect after compersalica is
alwarys bess than £ 1% for frequencies below 3 GHe and below + 2% Tor equendcias babween 3-6 GHz at any dstancs larger than half the probe tin
digmater fram the boundany
Cerlificate Mo: EX3-3927_May14 Page 5 of 11
®
Cerpass Technology Corp. Issued Date : November 13", 2014

Tel:86-512-6917-5888 Fax:86-512-6917-5666 Page No. : 37 of 56



N
<

CERPASS TECHNOLOGY CORP. Report No.: SESF1410101
([
EXIDV4— BN:3027 May 23, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3927
Calibration Parameter Determined in Body Tissue Simulating Media
Relative “Conductivily | Depth® Unct.
fIMHzZ}® | Permittivity” {5im) " ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) ih=2}
450 56T 0.84 11.67 11.67 11.67 010 1.20 +13.3%
250 55.2 088 | 9w 9.91 8,91 0.28 118 | +120%
1750 53.4 149 | B45 B.45 8.45 0.71 D64 | £12.0%
1200 533 1.52 B.10 8.10 .10 38 0.91 +12.0 %
2100 53,2 1.62 . B.40 B.40 &.40 40 0.87 +12.0 %
2450 92,7 1.85 7.63 763 763 O30 0.50 +12.0%
| 5200 459.0 5.30 4.81 4,61 4.61 040 1.90 +13.1%
5S00 48,85 5.65 430 4.30 4.30 040 1.90 131 %
GE00 48.5 6.7 4.23 423 4.23 040 1.90 +13.1%
5800 48,2 G.00 425 4.25 4.25 0.45 1.80 +13.1 %
2 Frequency valdily albewe 300 MHE of £ 100 MHz aniy applias far DASY w4 4 and higher (see Page 2], elaa it iz resticbed to £ 50 MHz Thne
ynzertainty = the RS of the Conwf uncerainty at calibration freguency Brd the uncertardy for he indicated fegquenty band. Aliwa 5 GHz
fraquency validity can be setended to 4+ 110 MHz Frequensy validity below 300 MHE (s £ 10, 25, 40, 50 and 70 MHz for Camd assesaments al 30,
G4, 128, 150 gnd Z20 MHz rospecinely.
" 1 frequencies below 3 GHz. the valdily of lisswe parameters (s and o) can ba relaned ba £ 10% if Iguid compensalion formula is appsed o
measured SAR values. Al fraguencies above 3 GHz, tha valdity of lissue paramaters (i and ) & restricted o £ 5% The uncertainty s the RSS of
tha GonyF uncerainty for indicated targel lissue parameders,
% arphaDepth are determined during calbration. SPEAS warranks (hal the semaining davisbon dua ta the boundary effec after compernsation is
BlwEss lass than + 1% for frequencies befaw 3 GHz and below & 2% for fregquencias balween 3-6 GHz at any dstance farger than half the probe tip
damebar fram the boundany,
Cerificate Mo: EX3-3527_May14 Page G el 11
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EX30NV4— SMia0aT May 23, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unecertainty of Frequency Response of E-field:  §.3% (k=2)
Carfificate Mo EX3-3027_Mayi14d Page 7 of 11
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EX300Wd-— BM:5R27 My 3, 2014

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22
0 m

L) 4 %
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Cerificate No: EX3-3%27_May14 Page & of 11
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EXADNVE— SMiag27 ey 23, 2014

Dynamic Range f(SAR;..q)
(TEM cell , fouu= 1900 MHz)
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il lis 40 1ot 10 108
SAR [mWicm3]
+] 0
not compensated cormpersatsd
g
g— i
102 10 109 1o 102 10¢
SAR [mWem3)] o
L L®]
ral compenaated compansatec
Uncertainty of Linearity Assessment: £ 0.6% [k=2)
Carficate Mo: EX3-2527T_May14 Page D of 11
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EX300A— SM: 3827 May 23. 2014

Conversion Factor Assessment

f= BA0 MHz, WGLS RS (H_comF) f= 1750 MHz WGELS RZ2 (H_con)
340
7 z
%._ % "
.II,I m a & 1] il e n ] w A A L5
£ fr) &fnn
- ¥, # | .
Al sl Faviery 000 THALE
Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz
-0 -08 -08 -0D4 -02 00 02 D4 0.6 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Carfificate No: EX3-3927_May14 Page 10 of 11
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EX30Vd— SN 3027 May 23, 2014

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

Other Probe Parameters

Sensor Arrangamaent Triargular

Connactor Angle {°) 251

Mechanical Surface Deleclion Mode ' — enabled

Optical Surface Detection Mode S ' disabled

Probe Owerall Length 337 mm

Frobe Body Diameter - 10 mm

Tip Length T amm |

Tip Diameter 2.5 mm

Probe Tip to Sensor X Calibraton Point 1 mm

Probe Tip to Sensor Y Calibration Paint 1 mm

Prabe Tip te Sensor £ Calibration Paint 1 mm
“Recommended Measurement Distance from Surface 2 mm
Cerificate Mo: EX3-352T_May14 Page 11 af 11
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9. Appendix E. Dipole Calibration Data

Calibration Laboratory of

Schmid & Partner § Schweizerischer Kalibriardienst

. - c Servica suisse d'étalonnage
Engineering AG Sorvizio svizzers di taralura

Zeughaussirasse 43, B0M Zurich, Swikzerland Bwiss Calibration Serviee

Accredited by Ihe Swiss Accraditation Sendcs (SAS) Acereditation Mo.: SCS 108

The Swies Accreditation Sarvice Ia one of tho signatories o the EA

Multilataral Agrestsent for the recognition of calibration certificates

Calibration procadureds)

: 2 R
e Rk ‘l%..,zs -

o SRR

Cataton dt: IR

This callbration canifieate documents tha fraceabiity 10 nalional standards, which raalize Ihe physical uits of messurements (215,
The measurements and ha uncertantias whh confidence probubility are giwan on the follzwing pages and aa par of the cerlilicate.

All calibrations heve besn condustad in tha closed laboratery Tacilily: ervirsnment tempenaiure (22 + 51°C and humldiy < T0%.

Calibraton Equipment used (MATE criical for callbration)

Primary Standards I # Cal Dile (Cartificats Mo Schadulad Calisration

Powar rater EPid-4424 GBSTABITO4 01 -Mow-12 (K. 21 7-01840) Oot-13

Powar ssngoe HF B4, US3re9aTaa D1-Moe-12 (M, 217016405 Ool-13

Refarence 20 9B Atensabor 5M: 5058 (20k) Dd-Ape-13 (Mo 21701738) Apr-14

Type-N mismeich combinalian SN: G047.3 £ 06327 C4-Aar-13 (M. 21701733 Apr14 |
Relerence Probs ES30M3 SN 506 28-Dge-12 (Mo, ES3-3205_Decl?) Dec-13 |
DAE4 SM: B 26-Apr-13 (Mo, DAE4-E1_Apr 3) Apr-14

Savandary Stendards |ios Check Dale (in house) Srcheduled Chack

Fower sensar HP 84814 MY41082317 1B-0ct-02 (in housa cheack Det-11) In house check: Ocl-13

RF generator A&S SMT-06 100005 Dd-A0g-99 (in hause check Oct-11) In house check: Ocl-13

Metwork Analyzar HP BT53E US3/ 380565 54206 16-Det-01 (in house chack Det-12) In hovse check: Oct-15

Callbrated by

Approved by:

Issuad; June 7, 2013

This calibration cenfficate shaf not be rmpreduced except in full wihout writtan approvel of the Liboratany,

Certificate No: D2450V2-814_Jun13 Page 10l &
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstresse 43, B004 Zurich, Switrerland

Schwelzerischer Kalibrigrdienat
Service sulses d'dtalonnage
Bervizio svizzerc di taratura
Swigs Calibration Service

Acradited by the Swiss Accraditation Sarvica (SAS) Accreditation Mo.: SCS 108
The Swiss Accrditation Service is ang of the signataries to the EA

Muitiiateral Agreement for the recegnitian of callbration certificates

Glossary;

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y,z

NfA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE 5Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Gompliance 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:
dj 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 Paramefers 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
measurament 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 connector and the antenna feed point.
Mo uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not ghven on page 1.
DASY Version DASYS ' VE2.8.7
Extrapolation Achvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution d, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The follewing parameters and ealculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C Jaz 1.80 mhwirm
Measured Head TSL parameters {220 £0,2)°C WEE% 1.81 mhom = B %
Head TSL temperature change during test <05 —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Candition

SAR maasured

250 mW input power

13.5 Wikg

SAR for nominal Head TSL paramaters

normalized ta 1W

53.4 Wikg = 17.0 % (k=2)

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

conditlon

SAR measured

250 mW input power

SAR for nominal Head TSL parameters

G.24 Wik

normalized 1o 1W

24.8 Wikg £ 18.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametera 220°C 52.7 1.95 mhodm
Measured Body TSL parameters (220=02)°C 509 =6 % 2,02 mho'm £ 8 %
Body TSL temperature change during test < 050 -
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Candition
SAR measurad 250 mW input power 13.2 Whkg

SAR for nominal Body TSL parmameters

normalized ta 19

51.5 Wikg = 17.0 % (k=2)

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

condition

S8R messured

250 mW input pawer

6.07 Wikg

SAR tor nominal Body TSL parametars

normalizad to 1W

23.9 Wikg £ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to fead pairt 570 G+ 1.9

Raturm Loss =233 dB
Antenna Parameters with Body TSL

Impedance, rarstarmed to fead point S210+35[0

Return Loss - 28.0 dB
General Antenna Parameters and Design

| Electrical Delay {one direction) 1.160 ns
After long term use with 100W radiated power, only a slight warming of the dpole near the teedpaint can ba measured,
The dipole iz made ul standard semingid coaxial cabls. The center conductar of the feeding line is directly connocted ta the
second am ofthe_dupula. The antenna is therefore shor-circuited for DC-slgrals. On some of tha dipoles, small end caps
.ar& added to the dlp:_:ll_a arms in order to Impreve matching when loaded according to the position as explamed in the
Measurement Conditions* paragraph. The SAR data are not affectad by this changa. The overall dipole langth iz stil

according to the Standard,
Mo excessive force must be applied 1o the dipole arms, because they might berd or the solderad connections near the
feedpoint may ba damaged,
Additional EUT Data

Manufactured by SPEAG

Manufactured on December 19, 2012
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DASYS5 Validation Report for Head TSL

Date: 07.06.2013
Test Laboratory: SPLAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V?2 - SN: 914

Communication System: UID O - CW ; Freguency: 2450 MHz
Medium parameters used: f = 2450 MHz: 6 = 1.81 S/m; & = 37.8; p = 1000 keg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI C63.159-2007)
DASY 52 Configuration:

+  Probe: ES3DV3 - SN3205; ConvF(4.52, 4.52, 4.52); Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surface Delection)
+  EBlectronics: DAE4 Sn601; Calibrated: 25.04.2013

» Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
»  DASYSHZ 5LB.71137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=1mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=>5mm, dy=3mm, dz=5mm

Reference Value = 95.695 Vim: Power Drift = 0.05 dR

Peak SAR (eximpolated) = 28.3 Wik

SAR(1 g) = 13.5 Wikg; SAR(10 g) = 6.24 W/kg

Maximum valoe of SAR (measured) = 17.6 Wikg

=&

-13.80

-18.40

-22.00

0dE = 17.6 Wikg = 12.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

Communication Systerm: UID 0 - CW ; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz, g = 2,02 S/m; & =50.9;p= 1000 kg.fnf
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANSI C63, 19-2007)
DASY 52 Conliguration:
= Probe: ES3DV3 - SN3205; ConvI(4.42, 4.42, 4.42); Calibrated: 28.12.2012:
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Hlectronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantor 5.0 (back); Type: QDODOPS0AA: Serial: 1000
« DASYIZS2R.T{1137);, SEMCAD X 14.6,10(7164)

Dipole Calibration for Bedy Tissuc/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0
Measurement prid: dx=5mm, dy=3mm, dz=5mm

Reference Yalue = 95693 Vim: Power Drift = 0.0]1 B

Peak SAR (eatrapolated) = 27.6 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 17.5 Wikg

-a.m
EL]
-13.20

A 760

0dB =175 Wikg= 1243 dBW/kg
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Impedance Measurement Plot for Bady TSL
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Appendix F. DAE Calibration Data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzariand

Schweizerischer Kalibrierdienst
Service suisse d'#alonnage
Servizio svizzero di taratura
Swiss Calibration Service

Acoreditad by the Swiss Acereditation Serace [SA5)
The Swiss Accreditation Service is ane of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 108

ciemt  Cerpass (Auden)
[CALIBRATION CEFI'I_'IFICATE

Cenificate No: DAE4-1379_May14

Choject DAE4 - SD 000 D04 BJ - SN: 1379

A CAL-06.v26
Calibration procedure for the data acquisition electronics (DAE)

Calibration progedurefs)

Calitration daje:

May 19, 2014

This calibration cestiticate documents the iraceability 1o national standards, which realize the physical units of megsuremanls [Sl}.
The measurements and the unceneinties wilh conlidence probabdity arg givan on the following pages and are part of the cerficata.

All ealibraticns have been conducted in the clesed aboaiory faciity: amvirenment temperatine (22 = 31°C and hurnidity = 70%.

Caliceation Equipment used (M&TE critical for calipration)

Prirmary Standarnds D& Cal Date {Cartificate No.j Sehardulad Calibration
Kaithley Multemeter Type 2001 SN 0E102TE -0t 13 (MNos 1 3976} Qet-14
| Secondary Siandards (=] Check Dats [ housel Scheuled Chatk

Aute DAE Calibraticn Unit SE L'WE 053 A& 100 OF-Jan-14 {in house chackh fn housae chack: fan-15
Calibrator Box W21 SE UMS 006 AA 1002 O7-Jan-14 (in house chack) I hauge chack: fan-15

Mame Furelion Signatura
Calibrated by Dominiqua Staflen Tuchnician ﬁ\
F Bamhoit ]
Appraved by: 0 Bam Deputy Technical Manager . T

Issued: May 19, 2014

This caliwslion cerifizate shall ot be reproduced except in Tull withow writben appraval of the laboratary.
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{ S Schweizerischer Kalibrierdienst
Schmid & Partner S c Service suisse d'étalonnage
Engineering AG %ﬁf_ 2] Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ":..;ﬁ‘\? Swiss Calibration Sarvice
A,
Acoredibad by the Swiss Acoraditaion Serdce (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signalories to the EA
Multiiateral Agreement for the recognition of calibration centificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

+ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty.

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

« Comman mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurament.

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

« AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

o Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measuraments,

v [nput Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

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

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

modes.
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DC Voltage Measurement
AD - Corverter Resolution nominal
High Range: 1LSE = BipV | full ramge = =100, +300 mb
Low Range: 1LEE = ginv, full range = -1....._. +3my
DASY measurament parameters: Auto Zero Time: 3 sec; Maasuring time: 3 sec
Calibration Factors X Y z
High Range 403,805 + 0.02% (k=2)} | 404.075 + 0.02% (k=2) | 404.011 £0.02% (k=2)
Low Range 399838 = 1.50% (k=2) | 3.92504 + 1.50% (k=2) | 4.00152 +1.50% (k=2)
Connector Angle
[ Connector Angle to be used in DASY system 1485°+1°
Cerlificate No: DAE4-1379_May14 Page 3of5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 1954954 79 -1.98 -0.00
Channel X + Input 19099 30 -1.30 -0.01
Channel X = Input -19908 41 2.90 -0
Channel ¥ + Input 199996.73 0.29 .00
_ Channel ¥ + Input 19906, 72 -3.84 -0.02
Channel ¥ - Input -20001 .24 -0.12 0.00
Channel Z + Input 1950995, 04 -1.54 -0.00
Channel Z + Input 19098.92 -1.4%F -0.01
Channel £ - Input -20002.08 l -85 Q.00
Low Range Reading (pV) Difference (uV) Error ()
Channel X + Input 2001 .97 1.11 .06
Channel X + Input 201,681 019 0.10
Channel X - Input -108.88 .22 .11
Channel ¥ + Input 2001.25 on o2
Channel ¥ + Input 201.42 0.07 (.03
Channel ¥ = Inpurt 192,14 0.58 0.30
Channel Z + Input 2001.40 0.60 0.03
Channel Z + Input 198,50 -1.64 082
Channel Z - Input -199.24 048 0.25
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage {(mV) Average Reading (uV) Average Reading (pV)
Channel X 200 761 -19.05
- 200 20.92 18.82
Channel ¥ 204 =4.43 -4.38
- 200 4,21 4,00
Channel Z 200 -10.49 -10.31
- 200 8.62 B.36

3. Channel separation
DASY measurement parameters: Auto Zerc Time: 3 sec, Measuring ime: 3 sec

Input Veltage (mV) | Channel X (uV) | Channel ¥ [pV) Channel Z {uV)

Channel X 200 - -0.60 -5.10

Channel ¥ 200 815 0.34

Channel £ 200 1042 5.32
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4. AD-Converter Values with inputs shorted
DASY measurement parametera: Auto Zero Time: 3 sec. Meaguring time: 3 sec

High Range (LSB) Low Range (LSE)
Channel X 16034 13894
Channel ¥ 16256 12489
Channel Z 15825 15528

5. Input Offset Measurement
DASY measurement parameaters: Auto Zero Time: 3 sec. Measunng time: 3 sec

Input 10MD2
Average (uV) | min. Offset (uV) | max. Offset (V) |~ ?::T““’“
Channel X -1.78 -3.29 -0.79 0.47
Channel ¥ -2.21 -2.44 1.81 0.7
Channel Z 0.03 -1.33 2.40 0.7a
6. Input Offset Current
Maminal Input circuitry offset currant on all channels: <2544
7. Input Resistance (Typical values far information)
Zeraing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 2040
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply [+ Veg) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical values for information}
Typical values Switched off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Vec) +0.01 +8 +14
Supply (- Voc) —.m -B -5
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