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SAR TEST REPORT
Test Report No. : 10733022H-C
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Type of Equipment :  Mobile Printer
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FCCID : B3Q8V9313

Test regulation . FCC47CFR 2.1093
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Reported SAR(1g) Value The highest reported SAR(19)
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The test results in this report are traceable to the national or international standards.

This test report must not be used by the customer to claim product certification, approval, or
endorsement by NVLAP, NIST, or any agency of the Federal Government.
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SECTION 1: Customer information

Company Name
Address
Telephone Number
Facsimile Number
Contact Person

Brother Industries, Ltd.

15-1, Naeshiro-cho, Mizuho-ku, Nagoya, 467-8561, Japan
+81-52-824-2345

+81-52-821-1068

Shintaro Uno

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of Equipment
Model No.

Serial No.

Rating

Option battery

Receipt Date of Sample
Country of Mass-production
Condition of EUT

Modification of EUT

2.2 Product Description

Mobile Printer

PJ-773

U64149-B5Z2778378

Li-ion battery

10.8V, 1750mAh, 19Wh

None

May 20, 2015

China

Production prototype

(Not for Sale: This sample is equivalent to mass-produced items.)
No Modification by the test lab

Model: PJ-773 (referred to as the EUT in this report) is a Mobile Printer.

General Specification

Clock frequency(ies) in the system

Radio Specification

Radio Type

Frequency of Operation
Modulation

Power Supply (radio part input)
Antenna type

Antenna Gain

Crystal 20 MHz

Transceiver

2412 MHz - 2462 MHz
DSSS / OFDM
DC33V

PCB Antenna

2.12 dBi

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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SECTION 3: Test standard information
3.1 Test Specification
Title FCC47CFR 2.1093

Radiofrequency radiation exposure evaluation: portable devices.

IEEE Std 1528-2003:
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in the Human Head
from Wireless Communications Devices.
: Published RF exposure KDB procedures
A KDB447498D01(v05r02) Mobile and Portable Device RF Exposure Procedures and Equipment Authorization
Policies
[0 KDB447498D02(v02) SAR Measurement Procedures for USB Dongle Transmitters
[0 KDB648474D04(v01r02) SAR Evaluation Considerations for Wireless Handsets
[0 KDB941225D01(v02) SAR Measurement Procedures for 3G Devices
[0 KDB941225D02(v02r02) 3GPP R6 HSPA and R7 HSPA+ SAR Guidance
[0 KDB941225D03(v01) Recommended SAR Test Reduction Procedures for GSM/GPRS/EDGE
[ KDB941225D04(v01) Evaluating SAR for GSM/(E)GPRS Dual Transfer Mode
[0 KDB941225D05(v02r03) SAR for LTE Devices
[ KDB941225D06(v01r01) SAR test procedures for devices incorporating SAR Evaluation Procedures for Portable
Devices with Wireless Router Capabilities (Hot Spot SAR)

[0 KDB941225D07(v01r01) SAR Evaluation Procedures for UMPC Mini-Tablet Devices
0 KDB616217D04(v01r01) SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet Computers
A KDB865664D01(v01r03) SAR Measurement Requirements for 100MHz to 6 GHz
A KDB248227D01(v02r01) SAR Measurement Procedures for 802.11a//b/g Transmitters
Reference
[1]SPEAG uncertainty document (AN 15-7/AN19-17) for DASY 5 System from SPEAG (Schmid & Partner Engineering
AQG).

[2] IEEE Std 1528-2013: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption Rate (SAR) in
the Human Head from Wireless Communications Devices: Measurement Techniques.

3.2 Procedure
Transmitter WLAN
Test Procedure Published RF exposure KDB procedures
SAR
Category FCC47CFR 2.1093

Note: UL Japan, Inc. ’s SAR Work Procedures 13-EM-W0429 and 13-EM-W0430

UL Japan, Inc.
Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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3.3 Exposure limit
(A) Limits for Occupational/Controlled Exposure (W/kg)
Sl LT SIS (hands/wrissts/?el:tl/zjliﬁes averaged
(averaged over the whole body) (averaged over any 1g of tissue) &
over 10g)
0.4 8.0 20.0
(B) Limits for General population/Uncontrolled Exposure (W/kg)
SRRl ST RIS (hands/wrisstls)/?el:tl/ifliis averaged
(averaged over the whole body (averaged over any 1g of tissue) &
over 10g)
0.08 1.6 4.0

Occupational/Controlled Environments: are defined as locations where there is exposure
that may be incurred by people who are aware of the potential for exposure, (i.e. as a result of employment or occupation).

General Population/Uncontrolled Environments: are defined as locations where there is the exposure of individuals who
have no knowledge or control of their exposure.

NOTE:GENERAL POPULATION/UNCONTROLLED EXPOSURE
SPATIAL PEAK(averaged over any 1g of tissue) LIMIT
1.6 W/kg

3.4 Test Location

*Shielded room for SAR testings

UL Japan, Inc. Ise EMC Lab. *NVLAP Lab. code: 200572-0
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone : +81 596 24 8999 Facsimile : +81 596 24 8124

UL Japan, Inc.

Ise EMC Lab.
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SECTION 4 : Test result

4.1 Stand-alone SAR result

Reported SAR

Measured SAR is scaled to the maximum tune-up tolerance limit by the following formulas.
Reported SAR= Measured SAR [W/kg] - Scaled factor *1

Maximum tune-up tolerance limit is by the specification from a customer.

Body SAR
Mode Frequency Measured |Measured [Maximum tune- |Maximum tune- [Measured |Scaled Reported
power power [mW]]up tolerance up tolerance SAR factor SAR
[dBm]*2 limit [dBm]*3  Jlimit [mW]*3 [W/kg] [Wikg]
WLAN 2462MHz 16.83 48.19 18.52 71.12 0.296 1.476 0.437
Note

*1 Scaled factor = Maximum tune-up tolerance limit [mW] / Measured power [mW]

*2 The sample used by the SAR test is within the tune-up tolerance but not more than 2 dB lower than the maximum tune-up tolerance
limit. That is, measured power is included the tune-up tolerance range.

*3 Maximum tune-up tolerance limit is defined as maximum timed-average value. (Considering to maximum duty cycle of WLAN.)

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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SECTION 5 : Description of the operating mode
5.1 Output power operating modes
Mode Frequency Test Frequency Modulation
Band
WLAN 2412-2462MHz 2412MHz (1 ch) DSSS(11b), OFDM(11g,11n-20)
2437MHz (6 ch)
2462MHz (11 ch)

*The power value of the EUT was set for testing as follows (setting value might be different from product
specification value);

Power settings: 11b:17.0 [dBm], 11g:13.0 [dBm], 11n:12.0[dBm]

Software: Write PTUSB Version2.0.0.1

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

5.2 Output power measurement results

Output power measurement for WLAN

2400MHz WLAN 11b WLAN 6 2437 18.52 16.76 47.42 2.12 18.88 77.27

1Mbps
11 2462 18.52 16.83 48.19 2.12 18.95 78.52

2400MHz 6Mbps WLAN 6 2437 12.84 11.36 13.68 2.12 13.48 22.28
11 2462 12.84 11.30 13.49 2.12 13.42 21.98

WLAN 1 2412 11.68 9.80 9.55 2.12 11.92 15.56
2400MHz | 11n-20 WLAN 6 2437 11.68 9.88 9.73 2.12 12.00 15.85
MCS0 11 2462 11.68 9.96 9.91 2.12 12.08 16.14

*1 If multiple configurations have the same specified maximum output power, largest channel bandwidth and lowest order
modulation, the lowest data rate configuration among these configurations is selected.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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5.3 SAR testing operating modes
The operating mode for SAR testing was decided by the output power
Mode Test Frequency Modulation Note
WLAN 2412-2462MHz 2462MHz (11 ch) *1 DSSS(11b) *2

*The power value of the EUT was set for testing as follows (setting value might be different from product
specification value);

Power settings: 11b:17.0 [dBm]

Software: Write PTUSB Version2.0.0.1

*This setting of software is the worst case.

Any conditions under the normal use do not exceed the condition of setting.

In addition, end users cannot change the settings of the output power of the product.

*1 Highest measured output power channel was tested initially according to KDB248227D01.
The other channel was not required since SAR value of highest measured output power channel was less than 0.8W/kg.

*2 SAR is not required for the following 2.4 GHz OFDM conditions according to KDB248227D01.

1) When KDB447498D01 SAR test exclusion applies to the OFDM configuration.

2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output
power and the adjusted SAR is < 1.2 W/kg.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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5.4 Confirmation after SAR testing

It was checked that the power drift [W] is within +/-5%.The verification of power drift during the SAR test is that DASY5
system calculates the power drift by measuring the e-filed at the same location at beginning and the end of the scan
measurement for each test position.

DASYS system calculation Power drift value[dB] =20log(Ea)/(Eb)
Before SAR testing : Eb[V/m]
After SAR testing : Ea[V/m]

Limit of power driftf W] =+/-5%
X[dB]=10log[P]=10log(1.05/1)=10log(1.05)-10log(1)=0.212dB

from E-filed relations with power.

p=E"2m=E"2/

Therefore, The correlation of power and the E-filed
XdB=10log(P)=10log(E)"2=20log(E)

Therefore,
The calculated power drift of DASYS5 System must be the less than +/-0.212dB.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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SECTION 6 SAR test exclusion considerations
6.1 Standalone SAR test exclusion considerations according to KDB447498 D01

The following is based on KDB447498D01.
1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances

<50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Vf(GHz)] < 3.0
for 1-g SAR and < 7.5 for 10-g extremity SAR, where
f(GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison
The test exclusions are applicable only when the minimum test separation distance is < 50 mm and
for transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation
distance is < 5 mm, a distance of 5 mm is applied to determine SAR test exclusion.

WLAN 2.4GHz DSSS(11b) mode

Standalone - Upper frequency Maximum tune-up - Calculgtion L
Band SAR tested Positiom Mode of band *1 tolerance limit *4 Min distance *2] exclusion *3
gﬁéﬁz band)|Z Front ]l)l]:PSK( 1Mbps) ff‘léczh)[MHZ] ;?3% Eﬁi\ﬁ*s > ] 1223
gﬁéﬁz pand)|Z Rear ]l)ll;PSK(lepS) ffﬁ)[MHZ] ;?z% %]j\%,?*s > ] 1223
2462 [MH 18.52 [dB
gz‘éﬁz N Left 11)11;)9 SK(1Mbps) (llch)[ 7 7. ﬁ %:\\ﬁ]*s 5 [mm]  |22.3
N a2 [ D] |2 Eﬁﬁ] Sy fp2a
WLAN 2.4GHz OFDM(11g, 11n-20) mode .
sond |30 i | o | UpRertresuensy | waximam e ol Gbgonss
e e s -
3462 [MITZ] T2.84 [dBm]
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN

Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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2) At 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion threshold is determined

according to the following.

a) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-( f(MHz)/150)] mW, at 100MHz to 1500 MHz

b) [Threshold at 50 mm in step 1) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and< 6 GHz

WLAN 2.4GHz DSSS(11b) mode

Standalone Upper frequency Maximum tune-up el
- - "
Band SAR tested Positiom Mode of band *1 tolerance limit *4 Min distance threshold*6
WLAN 11b 2462 [MHz] 18.52 [dBm]
(2.4GHz O Right (11ch) 71.12 [mW] 214 [mm] 1736 [mW]
band) DBPSK(1Mbps) 71 [mW]*s
WLAN 2.4GHz OFDM(11g, 11n-20) mode
- Calculation of
Standalone " Upper frequency Maximum tune-up L "
Band SAR tested Positiom Mode of band *1 tolerance limit *4 Min distance threshold*6
WLAN Ig 2462 [MHz] 12.84 [dBm]
(2.4GHz O Right (11ch) 19.23 [mW] 214 [mm] 1736 [mW]
band) BPSK(6Mbps) 19 [mW]*5

*1 The upper frequency of the frequency band was used in order to calculate standalone SAR test exclusion considerations.

*2 Based on KDB447498D01, min distance is Smm. When the minimum test separation distance is < 5 mm, a distance of 5 mm is
applied to determine SAR test exclusion. Refer to Appendix 4.

*3 [(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -[Vf(GHz)] < 3.0

If it is Calculation of exclusion < 3.0 standalone SAR test is excluded.

*4 Maximum tune-up tolerance limit is by the specification from a customer.

*5 Maximum tune-up tolerance limit(mW) is rounded to one decimal place.

*6 [(3-50)/(\/f(GHZ))) + (test separation distance - 50 mm)-(f(MHz)/150)] mW at > 100 MHz and < 1500 MHz

[(3-50)/(\/f(GHZ))) + (test separation distance - 50 mm)-10] mW at > 1500 MHz and < 6 GHz

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124
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SECTION 7: Description of the Body setup

7.1 Test position for Body setup

i) Procedure for SAR testing
-The tested procedure was performed according to the KDB447498 D01 (Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies)

ii) Test mode

WLAN | 11b

iii) Test position

No. | Position Test WLAN
distance Tested

1 Front Omm A

2 Rear Omm A

3 Left Omm A

4 Right Omm O

5 Top Omm A

6 Bottom Omm A

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124
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SECTION 8 : Test surrounding

8.1 Measurement uncertainty

This measurement uncertainty budget is suggested by IEEE Std 1528(2013) and IEC62209-2:2010, and determined by
Schmid & Partner Engineering AG (DASYS5 Uncertainty Budget). Per KDB 865664 D01 SAR Measurement 100 MHz to 6
GHz v01r01 Section 2.8.1., when the highest measured SAR(1g) within a frequency band is < 1.5W/kg, the extensive SAR
measurement uncertainty analysis described in IEEE Std.1528 (2013) is not required in SAR reports submitted for
equipment approval.

<0.3 — 3GHz range Body>

Uncertai |Probability (ci) Standard Vi

Error Description value £ |distribution [divisor |lg (1g) or
veff

Measurement System
Probe calibration + 6.00 |Normal 1 1 + 6.00 )
Axial isotropy of the probe + 4.7 Rectangular  [\3 0.7 + 19 o0
Spherical isotropy of the probe + 9.6 Rectangular  |\3 0.7 + 39 0
Boundary effects + 1.0 Rectangular  [\3 1 + 0.6 o0
Probe linearity + 4.7 Rectangular |3 1 + 2.7 o0
Detection limit + 1.0 Rectangular  [\3 1 + 0.6 )
Modulation response + 24 Rectangular  [V3 1 + 14 o0
Readout electronics + 0.3 Normal 1 1 + 0.3 o0
Response time + 038 Rectangular  [\3 1 + 0.5 )
Integration time + 2.6 Rectangular |3 1 + 15 o0
RF ambient Noise + 3.0 Rectangular  [\3 1 + 1.7 )
RF ambient Reflections + 3.0 Rectangular  [\3 1 + 1.7 00
Probe Positioner + 04 Rectangular  [\3 1 + 0.2 )
Probe positioning + 29 Rectangular  [\3 1 + 1.7 )
Max.SAR Eval. + 2.0 Rectangular |3 1 + 1.2 o0
Test Sample Related
Device positioning + 29 Normal 1 1 + 29 4
Device holder uncertainty + 3.6 Normal 1 1 + 3.6 4
Power drift + 5.0 Rectangular  [\3 1 + 29 )
Power Scaling + 0.0 Rectangular |3 1 + 0.0 o0
Phantom and Setup
Phantom uncertainty + 6.1 Rectangular  [\3 1 + 35 o0
o O S N CHN L
Liquid conductivity (meas.) + 44 Rectangular |1 0.78 + 34 )
Liquid permittivity (meas.) - 38 Rectangular |1 0.23 - 09 o
Liquid conductivity + 52  |Rectangular |V3 0.78 + 23 oo
- temp.unc (below 2deg.C.)
Liquid permittivity + 08 |Rectangular |\3 0.23 + 0.1 o
- temp.unc (below 2deg.C.)
Combined Standard Uncertainty + 11.805
Expanded Uncertainty (k=2) + 23.6

*. Table of uncertainties are listed for ISO/IEC 17025.

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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SECTION 9 : Measurement results

9.1 Body SAR

(1)Method of measurement
Step.1 The searching for the worst position. *1*2%*3

Note:
*1 Highest measured output power channel was tested initially according to KDB248227D01.
The other channel was not required since SAR value of highest measured output power channel was less than 0.8W/kg.

*2 SAR is not required for the following 2.4 GHz OFDM conditions according to KDB248227D01.

1) When KDB447498D01 SAR test exclusion applies to the OFDM configuration.

2) When the highest reported SAR for DSSS is adjusted by the ratio of OFDM to DSSS specified maximum output power
and the adjusted SAR is < 1.2 W/kg. Refer to (4) OFDM mode exclusion considerations.

*3 Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg in accordance to
KDB865664 D1.

(2)Simulated Tissue Liquid Parameter confirmation
The dielectric parameters were checked prior to assessment using the DAKS dielectric probe kit.
The dielectric parameters measurement is reported in each correspondent section.

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured .. _
Date Temp. |Humidity Lthuld Temp. | Frequency | Parameters "{/arlget Measured De\[/;/a ;wn L[151;t Remark
[deg.c] | [%] P [degc] | [MHZ] e § 5
i i i i i 2450 er 52.7 - - - x]
6 [mho/m] 1.95 - - -
- +/-
aaun | 240 | 55 | M1 o235 | e — 227 207 3.8 LS *)
2450 6 [mho/m] 1.97 2.06 4.4 +/-5
i ) ) i i 3000 er 52.0 - - - -
6 [mho/m] 2.73 - - -

er: Relative Permittivity / ¢ : Coductivity

*1 The Target value is a parameter defined in KDB 865664D01.

*2 The dielectric parameters should be linearly interpolated between the closest pair of target frequencies to determine
the applicable dielectric parameters corresponding to the device test frequency.
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(3)Result of Body SAR

BODY SAR MEASUREMENT RESULTS

Measured Maximum tune- Measured | Scaled Reported
up tolerance | Phantom SAR(1g) | factor *1 SAR(1g)
Frequency Modulation power limit Section EUT Set-up Conditions [W/kg] [W/kg] *2
Separation
Channel| [MHz] [dBm] | [mW] | [dBm]| [mW] Antenna Position [mm]
Step.1 The searching for the worst position
11 2462 11b 1Mbps [16.83 |48.19 |18.52 (71.12 [Flat Fixed |Front 0 0.296 1.476 0.437
11 2462 11b IMbps [16.83 |48.19 |18.52 (71.12 [Flat Fixed Rear 0 0.033 1.476 0.049
11 2462 11b IMbps [16.83 ]48.19 |18.52 (71.12 [Flat Fixed Top 0 0.051 1.476 0.075
11 2462 11b 1Mbps [16.83 |48.19 |18.52 (71.12 [Flat Fixed Bottom 0 0.0069 1.476 0.010
11 2462 11b IMbps [16.83 |48.19 |18.52 (71.12 [Flat Fixed Left 0 0.021 1.476 0.031
*1 Scaled factor = Maximum tune-up tolerance limit [mW] / Measured power [mW]
*2 Reported SAR= Measured SAR [W/kg] - Scaled factor
(4)OFDM mode exclusion considerations
OFDM was excluded from the following table according to KDB248227D01.
Maximum tune-up tolerance Maximum tune-up tolerance Scaled | Estimated SAR of OFDM ‘Eyfclusion SIEICE L
limit limit factor Reported SAR(1g) limit [W/kg] [SAR tested
&R [W/kg] *4
DSSS OFDM(11g)
[dBm] [mW] [dBm] [mW]
18.52 71.12 12.84 19.23 0.270 10.118 <1.2 )
Maximum tune-up tolerance Maximum tune-up tolerance Scaled | Estimated SAR of OFDM [ Exclusion  [Standalone
. . factor Reported SAR(1g) limit [W/kg] [SAR tested
limit limit
iR [Wikg] *4
DSSS OFDM(11n-20)
[dBm] [mW] [dBm] [mW]
18.52 71.12 11.68 14.72 0.207 _]0.090 <1.2 O

*3 Scaled factor = Maximum tune-up tolerance limit of OFDM [mW] / Maximum tune-up tolerance limit of DSSS [mW]
*4 Estimated SAR of OFDM= Reported SAR of DSSS[W/kg] - Scaled factor
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SECTION 10 Test instruments
Control No. Instrument Manufacturer IModel No Serial No Test Item Calibration Date *
Interval(month)
MOS-37 Digital thermometer [LKM electronic DTM3000 - SAR 2014/07/06 * 12
MDPK-03  [Dielectric assessment kit [Schmid&Partner IDAK-3.5 0008 SAR 2015/03/10 * 12
Engineering AG
COTS-MSAR-04[Dielectric assessment kit [Schmid&Partner IDAK SAR -
Engineering AG
MDAE-01  |Data AcquisitionfSchmid&Partner DAE4 509 SAR 2014/07/28 * 12
[Electronics [Engineering AG
MPB-07 Dosimetric E-Field Probe |[Schmid&Partner EX3DV4 3825 SAR 2014/12/16 * 12
Engineering AG
MPF-02 2mm Oval Flat Phantom [Schmid&Partner (QDOVAO01BB 1045 SAR 2015/06/03 * 12
Engineering AG
MDH-01 Device holder Schmid&Partner Mounting device for- SAR Pre Check
Engineering AG transmitter
MOS-26 [Thermo-Hygrometer CUSTOM CTH-201 IA08Q29 SAR 2015/04/28 * 12
COTS-MSAR-03[Dasy5 Schmid&Partner IDASYS - SAR -
Engineering AG
MRBT-02  [SAR robot Schmid&Partner TX60 Lspeag F10/5E3LA1/A/0|]SAR 2015/06/03 * 12
Engineering AG 1
MPM-01 Power Meter Agilent E4417A GB41290639 SAR 2015/04/22 * 12
MPSE-01 Power Sensor Agilent [E9300B US40010300 SAR 2015/04/16 * 12
MPSE-03 Power sensor Agilent [E9327A US40440576 SAR 2015/04/24 * 12
MHDC-12 Dual Directional Coupler | Hewlett Packard 772D 2839A0016 SAR(2- Pre Check
18GHz)
MSG-10 Signal Generator Agilent INSI81A MY47421098 [SAR 2014/11/07 * 12
MAT-15 Attenuator Agilent 8498A US40010300 SAR 2015/04/09 * 12
MDA-07 Dipole Antenna Schmid&Partner D2450V2 713 SAR(D2450)|2013/09/10 * 24
Engineering AG
MAT-50 Attenuator Hewlett Packard 8491A 35259 SAR Pre Check
MSL2450 Daily check Target value + 5%
SAR Room Daily check
Ambient Noise<0.012W/kg

The expiration date of the calibration is the end of the expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or

international

As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an

standards.

unbroken chains of calibrations.
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APPENDIX 1: SAR Measurement data

1. Evaluation procedure
The evaluation was performed with the following procedure:

Step 1: Measurement of the E-field at a fixed location above the ear point or central position of flat phantom was used as a
reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of head or body position was measured at a distance of each device from
the inner surface of the shell. The area covered the entire dimension of the antenna of EUT and the horizontal grid spacing
was 15 mm x 15 mm, 12 mm x 12 mm or 10mm x 10mm. Based on these data, the area of the maximum absorption was
determined by spline interpolation.

Step 3: Around this point found in the Step 2 (area scan), a volume of 30mm x 30mm x 30mm or more was assessed by
measuring 7 X 7 x 7 points at least for below 3GHz and a volume of 28 mm x 28mm x 22.5mm or more was assessed by
measuring 8 x 8 x 6(ratio step method (*1)) points at least for SGHz band.

And for any secondary peaks found in the Step2 which are within 2dB of maximum peak and not with this Step3 (Zoom
scan) is repeated. On the basis of this data set, the spatial peak SAR value was evaluated under the following procedure:

(1). The data at the surface were extrapolated, since the center of the dipoles is Imm(EX3DV4) away from the tip of the
probe and the distance between the surface and the lowest measuring point is 1.3 mm. The extrapolation was based on a
least square algorithm [4]. A polynomial of the fourth order was calculated through the points in z-axes.

This polynomial was then used to evaluate the points between the surface and the probe tip.

(2). The maximum interpolated value was searched with a straightforward algorithm. Around this maximum the SAR
values averaged over the spatial volumes (1 g or 10 g) were computed by the 3D-Spline interpolation algorithm. The 3D-
Spline is composed of three one-dimensional splines with the “Not a knot"-condition (in x, y and z-directions) [4], [S]. The
volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to calculate
the average.

(3). All neighboring volumes were evaluated until no neighboring volume with a higher average value was found.

Step 4: Re-measurement of the E-field at the same location as in Step 1.

*1. Ratio step method parameters used;
The first measurement point: 2mm from the phantom surface, the initial grid separation: 2mm, subsequent graded grid ratio: 1.5
These parameters comply with the requirement of the KDB 865664D01.
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2. Measurement data

WLAN 11b 1Mbps 2462MHz Front
Communication System: UID 0, WLAN 11a/b/g/n (0); Communication System Band: 11b/g/n (2.4G); Frequency: 2462
MHz;Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 6 = 2.056 S/m; &, = 50.669; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn509; Calibrated: 2014/07/28
Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Front 2/Area Scan 2 2 (61x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.572 W/kg

Configuration/Front 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.55 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.808 W/kg

SAR(1 g) = 0.296 W/kg; SAR(10 g) = 0.111 W/kg

Maximum value of SAR (measured) = 0.503 W/kg

Date: 2015/06/04

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

ik

0.303
0. 402
0.302

0.201
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WLAN 11b 1Mbps 2462MHz Rear
Communication System: UID 0, WLAN 11a/b/g/n (0); Communication System Band: 11b/g/n (2.4G); Frequency: 2462
MHz;Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz; ¢ = 2.056 S/m; g, = 50.669; p = 1000 kg/rn3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn509; Calibrated: 2014/07/28
Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Rear/Area Scan 2 3 (71x141x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0619 W/kg

Configuration/Rear/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.799 V/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.0730 W/kg

SAR(1 g) = 0.033 W/kg; SAR(10 g) =0.014 W/kg

Maximum value of SAR (measured) = 0.0519 W/kg
Date: 2015/06/04
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wik
0.052

0.042

0.031

0.021

0.0710
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WLAN 11b 1Mbps 2462MHz Top
Communication System: UID 0, WLAN 11a/b/g/n (0); Communication System Band: 11b/g/n (2.4G); Frequency: 2462
MHz;Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz; ¢ = 2.056 S/m; g, = 50.669; p = 1000 kg/rn3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;
Sensor-Surface: 2mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 2mm
(Mechanical Surface Detection)
Electronics: DAE4 Sn509; Calibrated: 2014/07/28
Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Top/Area Scan 2 2 (61x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0985 W/kg

Configuration/Top/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.029 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.112 W/kg

SAR(1 g) = 0.051 W/kg; SAR(10 g) =0.022 W/kg

Maximum value of SAR (measured) = 0.0762 W/kg

Date: 2015/06/04

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wik

0.078
0.0a1
0.044

0.030

0.073
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WLAN 11b 1Mbps 2462MHz Bottom
Communication System: UID 0, WLAN 11a/b/g/n (0); Communication System Band: 11b/g/n (2.4G); Frequency: 2462
MHz;Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz; ¢ = 2.056 S/m; g, = 50.669; p = 1000 kg/rn3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn509; Calibrated: 2014/07/28
Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Bottom/Area Scan 2 3 (71x141x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0229 W/kg

Configuration/Bottom/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.388 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.0150 W/kg

SAR(1 g) = 0.0069 W/kg; SAR(10 g) = 0.00218 W/kg

Maximum value of SAR (measured) = 0.0118 W/kg

Date: 2015/06/04
Ambient Temp. : 24.0 degree.C. Liquid Temp.; 23.5 degree.C.

mﬁk%
0.012

0.00944
0.00708

0.00472

0.00238
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WLAN 11b 1Mbps 2462MHz Left
Communication System: UID 0, WLAN 11a/b/g/n (0); Communication System Band: 11b/g/n (2.4G); Frequency: 2462
MHz;Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz; ¢ = 2.056 S/m; g, = 50.669; p = 1000 kg/rn3
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY Configuration:
Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn509; Calibrated: 2014/07/28
Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration 2/Left/Area Scan 2 2 (71x71x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.0380 W/kg

Configuration 2/Left/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.903 V/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 0.0470 W/kg

SAR(1 g) = 0.021 W/kg; SAR(10 g) = 0.00797 W/kg

Maximum value of SAR (measured) = 0.0334 W/kg

Date: 2015/06/04

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wik

0.053
0.027
0.020

0.013

0.00568
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1 10733022H-C

APPENDIX2 : System Check

1. System check result Body 2450MHz

(1) Simulated Tissue Liquid Parameter confirmation

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Ambient | Relative Liquid Liquid | Measured Tareet Deviation Limit
Date Temp. [|Humidity tque Temp. | Frequency | Parameters Valg . Measured \[]ty] [%] Remark
[deg.c] | [%] P [deg.c] | [MHz] U E E
- +/-
aaun | 240 | 55 | M3 ass | 2as0 “ 227 207 3.8 LS %]
2450 6 [mho/m] 1.95 2.04 4.6 +/-5
er: Relative Permittivity / ¢ : Coductivity
*1 The Target value is a parameter defined in KDB 865664D01.
DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Ambient | Relative . Liquid | Measured . .
Date Temp. |Humidity Lthuld Temp. |Frequency| Parameters ’f/arlget Measured De\[/;/a ;10n L[lfl;it Remark
[degc] | [%] P [dege] | MHZ e ° °
- +/-
4qun | 240 | 55 | MSLL o35 | 24s0 = 222 20.7 29 6 %) *3
2450 6 [mho/m] 2.00 2.04 2.0 +/-6
er: Relative Permittivity / ¢ : Coductivity
*2 The target value is the calibrated dipole Body TSL parameters. (D2450V2 SN:713, Measured Body TSL parameters)
*3 The limit is for deviation provided by manufacture.
(2) System check result (for calibration by manufacture)
SYSTEM CHECK
SAR 1g [W/kg]
Frequency - — —
Date MH Forward Power Conversion 1W Target Value(1W) | Deviation Limit Remark
[iilAL) Measured Calculation [%] [%]
4-Jun 2450.00 13.70 54.80 50.40 8.7 +/-10 *4

*4 The taget value is the parameter defined in SAR measured x4( 12.6 x 4 = 50.4) in manufacturer calibrated dipole (D2450V2 SN:713)
Please refer to " SAR result with Body TSL of Appendix 2 2. System Check Dipole (D2450V2 SN:713)".
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Body 2450MHz System Check DATA / Dipole2450MHz / Forward Conducted Power : 250mW

Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; 6 = 2.039 S/m; ¢, = 50.711; p = 1000 kg/m3

Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;

Sensor-Surface: 2mm (Mechanical Surface Detection (Locations From Previous Scan Used)), Sensor-Surface: 2mm
(Mechanical Surface Detection)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration 2/- 2/Area Scan 2 2 (61x91x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 22.3 W/kg

Configuration 2/- 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.8 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(1 g) =13.7 W/kg; SAR(10 g) = 6.27 W/kg

Maximum value of SAR (measured) =21.2 W/kg

Date: 2015/06/04
Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

Wik
%00

16.982
12.764
6.045

4.327
nne
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Body 2450MHz System Check DATA / Dipole2450MHz / Forward Conducted Power : 250mW
Communication System: UID 0, CW (0); Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;
Duty Cycle: 1:1

Medium parameters used: f= 2450 MHz; 6 = 2.039 S/m; &, = 50.711; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS5 Configuration

Probe: EX3DV4 - SN3825; ConvF(7.21, 7.21, 7.21); Calibrated: 2014/12/16;

Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn509; Calibrated: 2014/07/28

Phantom: ELI v4.0 (20deg probe tilt); Type: QDOVAO001BB; Serial: TP:1045

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Configuration 2/- 2/Z Scan (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 10.3 W/kg

Date: 2015/06/04

Ambient Temp. : 24.0 degree.C.  Liquid Temp.; 23.5 degree.C.

SAR(x.v,zf0)

— |
SARZ ScanValue Along Z, =0, ¥=0 Markers

10

Wik

0.00 0.02 0.04 0.06 0.0:8 0.10 0.12 0.14
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System Check Dipole (D2450V2,S/N:713)

Calibration Laboratory of M
Schmid & Partner ﬁﬁ ﬁ’i
Engineering AG = s
Zeughaussirasse 43, 004 Zurich, Switzerland ’E,Jﬁ‘@
Helpl®

Ancradilad by the Swiss Accraditalion Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

ciient UL Japan (PTT)

Schweizerischaer Kalibrierdienst
Service suisse d'étalonnags
Servizio svizzers di taratura

S swiss Calibration Service

Accreditation No.: SCS 108

Certificate No: D2450V2-713_Sep13

E.:ALIBHATION CERTIFICATE

Onject D2450V2 - SN: 713

Calibration procedura(s) QA CAL-05.vE

Calibration date: September 10, 2013

Calibration Equipmaent used (MATE crilizal lor ealibration)

Calibration procedure for dipole validation kits above 700 MHz

This calibration certificate documents the traceabdity o netional standards, which realize the physical units of measuraments (SI1).
The measuramants and the uncartaintios with confidance probability ara given on the fallowing pages and are par of tha cartificata.

All calibrations have been condusted in the cosed laboratory facility: emvinanmeani temperatura (22 + 3)°C and humidity = 70%.

This calibration cedificate shall nod be reproduced sxcept in full without writlen approval of he laboratary,

Primary Standards 10w Cal Diate (Cedificata Mo.) Scheduled Calibration

Power meler EPM-44248 GEIT4E0704 01-Mov-12 (Mo, 217-01640) Ocl-13

Pawer sensor HP 84814 USaraaaTes 01-Mow-12 (Mo, 297-01640) Oct-13

Refarence 20 dB Attanualor Sh: 5058 (20k) 04-Apr-13 (Mo. 217-01738) Apr-14

Type-N mismatch combination S B047.3 7 (2T 04-Apr-13 (Mo, 217-01739) Apr-14

Fieference Probe ES30V3 SN: 3206 28-Dec-12 (Mo, ES3-3205_Dec12) Dec-13

DAE4 Sh: 601 25-Apr-13 (Mo, DAE4-601_Apri3) Apr-14

Secondary Standards 1D # Check Date (in house) Scheduled Check

Powar sansor HP B4B14A MY41082317 18-0et02 [ house chack Oct-11) 11 houge chack: Ocl-13

RF ganeralor R&S SMT-06 100005 04-Aug-29 (in housa chack Oct-11) 11 house check: Oct-13

Metwork Analyzar HP 8753E LIS37300585 54206 18-0ct-01 (in house check Oci-12) 11 housa chack: Oct-13
Mama Fumetion Jignatura

Calibrated by: Israe El-Maoug Laboratary Technician ’ qQ

Ao ért M
Approved by Katja Pokowic Technical Managsr

leauwed: September 10, 2013

Certificate Mo: D2450V2-713_Sepi3
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Calibration Laboratory of S, §  Schweizerischer Kallbrierdienst
Schmid & Partner iﬁ%ﬁ Sarvice suisse d'étalonnage
Engineering AG E e L € servizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Furich, Switzerland ”’?,ﬁ:&" S Swizzs Callbration Sarvice
Accradited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is ene of the signatories to the EA
Mubtilateral Agreement for the recognition of calibration certificates

Glossary;

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MSA, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 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

¢) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

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.

= Anfenna Parameters with TSL: The dipcle is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

SAH measured: SAR measured at the stated anienna 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 faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Carlificata Mo: D245002-713_Sapid Page 2 of 8
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Measurement Conditions
DASY syslern configuration, as far as not given on page 1.
DASY Version DASYS W52.8.7
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zaom Scan Reselution di, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 22000 3z 1.80 mha/m
Measured Head TSL parameters 220202} °C 39.426% 1.83 mho/m + 6 %
Head TSL temperature change during test =05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
S5AR measured 250 mW input power 13.0 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 51.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL condition
SAR measurad 250 mW inpul power 6.05 Wikyg
SAR for nominal Head TSL parameters normalized to 1W 24,1 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters a20tc 6527 1.95 mho/m
Measured Body TSL parameters (22.0£02)"C BE22+B% 2,00 mho/m £6 %
Body TSL temperature change during test = L5 0 e e
SAR result with Body TSL
SAR averaged over 1 cm” (1 g} of Body TSL Condition
SAR measurad 260 mW input powar 12,8 Wikg
SAR for nominal Body TSL parameters normalized to 1¥W 49.7 Wikg £ 17.0 % {k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mwW input power 589 W/ky
SAR for nominal Body TSL parameters normalized to 1W 23.4 Wkg £ 16.5 % (k=2)
Cearlilicate No: D2450Vv2.713_Sepild Page 3of8
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Appendix
Antenna Parameters with Head TSL
Impeadance, transtormed fo teed point 5180+ 07
Return Loss - 34.4 dB
Antenna Parameters with Body TSL
Impadance, ransformad to feed point 48,7 3 + 2.8 2
Return Loss - 30.0 dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.162 ns

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

Tha dipole is made of standard semingid coaxial cable. The canter conductor of the feeding line is direcily connacted to the
sacond arm of the dipele, The antenna is theratore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order (o improve matching when loaded according to the posillon 2s explainad in the
"Measurement Conditions” paragraph. The SAR data are not afiected by this change. The owerall dipobe length is still
according fo the Standard.

Mo excassive force must be applisd to the dipole arms, because they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

henufactured by SPEAG
Manufactured on Juby 05, 2002

Cariticate Mo: D2450V2-713_%ep13 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 713

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

Medium parameters used: f = 2450 MHz; o = 1.83 8/m; & = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:

L]

-

Probe: ES3DV3 - SN3205; ConvF{4.52, 4.52, 4,52); Calibrated: 28,12,2012;
Sensor-Surface: Imm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 25.04.2013

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
DASYS52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Date: 10.09.2013

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 = 94,095 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 26,7 W/kg

SAR(I g) = 13 W/kg; SAR(10 g) = 6.05 W/kg
Maximum value of SAR {measured) = 17.0 W/kg

dB

0

-4.80

-8,60

-14.40

18,20

-24.00

0dB =17.0 Wkg = 1230 dBW/kg
Cadtiflcate No: D2450V2-T13_Sepid Page S of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 713

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

Medium parameters used: f = 2450 MHz; o = 2 S/m; &, = 52.2; p = 1000 kg/m®
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEE/TECSANSI C63,19-2007)

DASY52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(4.42, 4.42, 4.42): Calibrated: 28.12.2012:
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAB4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Drate: 100092013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=3mm, dy=3mm, dz=5mm
Reference Value = 94,095 ¥Wim; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 26,1 Wikg

SAR(L g) = 12.6 Wikg: SAR(10 g) = 5.89 Wikg
Maximum value of SAR (measured) = 16.7 Wikg

400
1,60
440
48.20
2400
0dB =167 W/kg= 1223 dBW/kg
Cerificate No: D2450V2-T13_Sep13 Page 7 cof8
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Impedance Measurement Plot for Body TSL
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D2450V2 Calibration for Impedance and Return-loss
1. Test environment
Date September 18, 2014
Ambient Temperature 24.0 deg.C Relative humidity 50%RH
2. Equipment used
Control No.  [Instrument Manufacturer Model No Serial No Test Item | Calibration Date *
Interval(month)
MNA-01 Network Analyzer Agilent/HP E8358A US41080381 |SAR 2014/08/21 * 12
MNCK-01 Type N Calibration Agilent 85032F MY41495257 [SAR 2014/08/18 * 12
Kit
EST-46 3.5mm ECONOMY | Agilent 85052D MY43252869 | SAR 2014/08/15 * 12
CALIBRATION KIT
MPSAM-03 | SAM Phantom Schmid&Partner QD000P40CD 1764 SAR 2014/06/03 * 12
Engineering AG
MPF-03 2mmOval Flat Schmid&Partner QDOVAO001BB |[1203 SAR 2014/06/03 * 12
Phantom ERI 5.0 Engineering AG
MOS-30 Thermo-Hygrometer | Custom CTH-201 3001 SAR 2014/07/06 * 12
MOS-35 Digital thermometer | HANNA Checktemp 4 - SAR 2014/07/06 * 12
HSL2450 Daily check
MSL2450 Daily check
SAR rooml Daily check
3. Test Result
Impeadance, Transformed to feed point ~ |Head Deviation Tolerance Result
Calibration (SPEAG) 2013/09/10 51.8 Q+0.7;Q2 |- - -
Calibration(ULJ)2014/9/18 51.5Q+0.9;Q -0.3Q+0.2jQ +/-5Q+/-5jQ Complied
Return loss Head Deviation Tolerance Result
Calibration (SPEAG) 2013/09/10 -34.4dB - - -
Calibration(ULJ)2014/9/18 -35.3dB -0.9dB -34.4 #+/-20% |Complied
Impeadance, Transformed to feed point  |Body Deviation Tolerance Result
Calibration (SPEAG) 2013/09/10 48.7Q+2.8jQ - - -
Calibration(ULJ)2014/9/18 49.60+2.8jQ  |+0.9Q+/-0jQ +/-5Q+/-5jQ Complied
Return loss Body Deviation Tolerance Result
Calibration (SPEAG) 2013/09/10 -30.0dB - - -
Calibration(ULJ)2014/9/18 -31.0dB -1.0dB -30.0 *+/-20% |Complied

*Tolerance : According to the KDB450824D02

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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Measurement Plots
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3. System check uncertainty

The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents and
is given in the following Table.

Repeatability Budget for System Check
<0.3 — 3GHz range Body>

Uncertainty |Probability (ci) |Standard |vi

Error Description value £ % |distribution |divisor |lg (lg) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular  [\3 1 +0.0 0
the probe
Spherical isotropy of + 0.0 Rectangular V3 0 + 0.0 0
the probe
Boundary effects + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular  [V3 1 + 0.0 o0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 o0
Modulation response + 0.0 Rectangular  [V3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time + 0.0 Rectangular  [V3 1 + 0.0 0
Integration time + 0.0 Rectangular  [V3 1 + 0.0 0
RF ambient Noise + 0.0 Rectangular \3 1 + 0.0 o0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 0
Probe Positioner + 0.4 Rectangular  [V3 1 + 0.2 0
Probe positioning +29 Rectangular \3 1 + 1.7 o0
Max.SAR Eval. £ 0.0 Rectangular  [V3 1 £00 Jo
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 o0
Dipole Axis to +20  |Normal V3 1 12 o
Liquid Distance
Isrfggr?gzj;é +34 Rectangular \3 1 +2.0 o
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular  [V3 1 + 2.3 0
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 o
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 )
(meas.)
Liquid permittivity +5.0 Rectangular |1 0.26 -1.3 o
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular V3 0.78 +0.8 o0
(below 2deg.C.)
Liquid permittivity
- temp.unc +03 Rectangular (3 0.23 + 0.0 o0
(below 2deg.C.)
Combined Standard Uncertainty + 6.144
Expanded Uncertainty (k=2) +12.3
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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APPENDIX 3 : System specifications

1. Configuration and peripherals
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The DASYS system for performing compliance tests consist of the following items:

a) A standard high precision 6-axis robot (Stiubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

b) An isotropic field probe optimized and calibrated for the targeted measurement.
¢) A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
d) The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

e) The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

f) The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

g) A computer running WinXP and the DASY'S software.
h) Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

i) The phantom, the device holder and other accessories according to the targeted measurement.
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2. Specifications

a)Robot TX60L

Number of Axes
Nominal Load
Maximum Load

Reach

Repeatability

Control Unit
Programming Language
Weight

Manufacture

b)E-Field Probe

6

2kg

Skg

920mm
+/-0.03mm
CS8c¢

VAL3

52.2kg

Stdubli Robotics

Model
Serial No.
Construction

Frequency
Directivity

Dynamic Range

EX3DV4

3825

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material

(resistant to organic solvents, e.g., glycol ether)

10 MHz to > 6 GHz Linearity: + 0.2 dB (30 MHz to 6 GHz)
+/-0.3 dB in HSL (rotation around probe axis)

+/-0.5 dB in tissue material (rotation normal probe axis)
10uW/g to > 100 mW/g;Linearity

+/-0.2 dB(noise: typically < luW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Application Highprecision dosimetric measurement in any exposure scenario
(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%.
Manufacture Schmid & Partner Engineering AG
EX3DV4 E-field Probe
UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
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c)Data Acquisition Electronic (DAE4)

Features Signal amplifier, multiplexer, A/D converter and control logic
Serial optical link for communication with DASY5 embedded system (fully remote controlled)
Two step probe touch detector for mechanical surface detection and emergency robot stop

Measurement Range : -100 to +300 mV (16 bit resolution and two range settings: 4mV, 400mV)

Input Offset voltage : <5 pV (with auto zero)

Input Resistance : 200 MQ

Input Bias Current : <50 fA

Battery Power : > 10 h of operation (with two 9.6 V NiMH accus)

Dimension : 60 x 60 x 68 mm

Manufacture : Schmid & Partner Engineering AG

d)Electro-Optic Converter (EOC)

Version : EOC 61
Description : for TX60 robot arm, including proximity sensor
Manufacture : Schmid & Partner Engineering AG

e)DASY5 Measurement server

Features : Intel ULV Celeron 400MHz
128MB chip disk and 128MB RAM
16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display
Robot Interface
Serial link to DAE (with watchdog supervision)
Door contact port (Possibility to connect a light curtain)
Emergency stop port (to connect the remote control)
Signal lamps port
Light beam port
Three Ethernet connection ports
Two USB 2.0 Ports
Two serial links
Expansion port for future applications

Dimensions (LXW x H) 440 x 241 x 89 mm

Manufacture : Schmid & Partner Engineering AG

f) Light Beam Switches

Version : LB5

Dimensions (L x H) : 110 x 80 mm

Thickness : 12 mm

Beam-length : 80 mm

Manufacture : Schmid & Partner Engineering AG
g)Software

Item : Dosimetric Assessment System DASY'S
Type No. : SD 000 401A, SD 000 402A

Software version No. : DASY52, Version 52.6 (1)
Manufacture / Origin : Schmid & Partner Engineering AG

h)Robot Control Unit

Weight : 70 Kg

AC Input Voltage : selectable
Manufacturer : Stéubli Robotics
UL Japan, Inc.
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i)Phantom and Device Holder

Phantom
Type
Description

Material

Shell Material
Thickness
Dimensions
Volume
Manufacture

Type
Description

Material

Shell Thickness
Filling Volume
Dimensions
Manufacture

Device Holder

SAM Twin Phantom V4.0

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin

(SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation of
left and right hand phone usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids by teaching three points with
the robot.

Vinylester, glass fiber reinforced (VE-GF)

Fiberglass

2.0 +/-0.2 mm

Length: 1000 mm Width: 500 mm Height: adjustable feet

Approx. 25 liters

Schmid & Partner Engineering AG

2mm Flat phantom ERI4.0

Phantom for compliance testing of handheld and body-mounted wireless

devices in the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with the
latest draft of the standard IEC 62209 Part II and all known tissue simulating liquids.
ELI4 has been optimized regarding its performance and can be integrated into our
standard phantom tables. A cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the complete setup, including all
predefined phantom positions and measurement grids, by teaching three points. The
phantom is supported by software version DASY4.5 and higher and is compatible with
all SPEAG dosimetric probes and dipoles.

Vinylester, glass fiber reinforced (VE-GF)

2.0 + 0.2 mm (sagging: <1%)

approx. 30 liters

Major ellipse axis: 600 mm Minor axis: 400 mm

Schmid & Partner Engineering AG

In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables the rotation of the
mounted transmitter device in spherical coordinates. Rotation point is the ear opening point. Transmitter devices can be
easily and accurately positioned according to IEC, IEEE, FCC or other specifications. The device holder can be locked for
positioning at different phantom sections (left head, right head, flat).

Material

Laptio Extensions Kit

POM

Simple but effective and easy-to-use extension for Mounting Device that facilitates the testing of larger devices according
to [EC 62209-2 (e.g., laptops, cameras, etc.). It is lightweight and fits easily on the upper part of the Mounting Device in
place of the phone positioner. The extension is fully compatible with the Twin-SAM, ELI4 Phantoms.

Material

Urethane

POM, Acrylic glass, Foam

For this measurement, the urethane foam was used as device holder.
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i)Simulated Tissues (Liguid)

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters
required for required for routine SAR evaluation.

. Frequency (MHz

) 450 900 : 180)()( : 1950 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.91 46.21 40.29 50.75 55.24 70.17 55.41 69.79 55.0 68.64
Sugar 56.93 51.17 57.90 48.21 - - - - - -
Cellulose 0.25 0.18 0.24 0.00 - - - - -
Salt (NaCl) 3.79 2.34 1.38 0.94 0.31 0.39 0.08 0.2 - -
Preventol 0.12 0.08 0.18 0.10 - - -
DGMBE - - - - 44.45 29.44 44.51 30.0 45.0 31.37
Dielectric Constant 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Note:DGMBE(Diethylenglycol-monobuthyl ether)
The simulated tissue (liquid) of 1800MHz was used for the test frequency of 1700MHz to 1800MHz.

. Frequency(MHz . Frequency(MHz)
Mixture (%) 650&750q y( 1)450 Mixture (%) 5800
Tissue Type Head and Body | Head and Body Tissue Type Head Body
Water 35-58% 52-75% Water 64.0 78.0
Sugar 40-60% - Mineral Oil 18.0 11.0
Cellulose <0.3% - Emulsifiers 15.0 9.0
Salt (NaCl) 0-6% <1% Additives and salt 3.0 2.0
Preventol 0.1-0.7% -

DGMBE - 25-48%
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3.Dosimetric E-Field Probe Calibration (EX3DV4, S/N: 3825)
Calibration Laboratory of g & P

Schimid & Partmer

Engineerimng A3
Toughinsusirasse 41 BI04 Zurich, Swilznriand
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Midtilataral Agresmant for the recogniion ol callbrsdion cerificases

ciemt UL Japan [Vitac) Gerifican o: EX3=3025 Ducid
CALIBRATION CERTIFICATE

D EX3IDV4 - SH:3825

Cattizandian pocedsims] Gt CAL-DT v, Oty CAL-14 0wl Ol CAL-23 w6, QA CAL-26.v

Caliralion procedure Tar desirmelric E-iekl probas

Caleratian data: Decembar 16, 2014
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Calibration Llhnm'mry' of =1 St b Iow Fhcesbal ¢ Hal it red b
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Enginaering AG o g Seriaiosviszeo i wralum
Zoughaussicsmen 43, A0, Terich, Smitrarined %ﬁj Swins Calitwation Sandoe
Accradied by ihe Swiss Acoresintion Sarvce [GA5) sacraditation Ko SC5 108

Thel Bwirig Aoe radyiben Borsic is o ol Ui &g natonies b v E4
Muilliknaral Sgrawsiest for lhi recopallios of il on cartificabas

Glossary:

T5L lige=iia girmid alimg Mg

MORMEY.Z sansilhty i fras space

CanwF sansilivity in TSL ! RORMxyz

DCP dioda compressian painl

ZF cresl Fachr (1/duty_cycle) af thea RF signal

aABCD maoduation depanden] Feanzalion parametans

Polarization ¢ u rodation amcund probe ais

Polarization A rofabion arcund an ails that is in tha plane normal to probe aos (a1 measurement cenber),
il B = 0 marmal o proks axs

Connacion Angls Infcemratian ysed in AEY syabem o align probs sersar X o tha obol coondingta sysiam

Callbration is Performed According to the Following Standards:

a] |EEE Sid 1528-2013, "IEEE Recommended Praclice for Determiring the Prak Spalial-bveraped Speofic
Absorpticn Hate (SAR) in tha Human Head from Wireless Communications Devices: Measurement
Techrigues®, June 2013

bl IEC 822081, “Procadure o measure the Speciic Absceplion Rate (SAR) lor Fand-hald devices used in closs
proximily 1o the ear (ragquency rangs of 300 MHz 0 3 GHzT", Fabnuary 2005

Methods Applied and Interpretation of Parameters:

»  NORMy 2 Assessed for E-liald polarization & = 0{F < 800 MHE in TEM-call; = 1800 MHEz: RE2 wavegisaba)
MORMxy = are anly inlermedsle values, e, the uncatainlies of MORMs,y.x does mol alfed he E™-ficld
unganainly ingide TSL (eoe ok ComiF)

& NORM ez = NORMe . * fraguenoy_respanse [see Frequency Response Charf). This insanzalion i
implzmemied in DASYY software vesions later than 4.2, The uwoartainty af tha requency responss i indiadad
in the slatad uncartairly of ComdF.

a  DCPy ez OGP ara numarical insanzalion parameters assessed based on the data of power swesp with CY
signal (no uncerlainky required). DCP does nol depand on frequency nor media.

= PAR: PAR is the Peak 0 Average Ratfio @alis nob calibrated bul delarmined based an tha signal
characlanalics

o Av o Hepr: Cryz Dwpz VAx .z A 8, C D ae numernical Ensanizalion paramelens s based on
ihe dala of power sweap for spsdfic modulation signal. The paramsstans do nod depand on TrequeEnsy nor
media, ViR E he masimum calibralion rengs axprasesd in FMES vollage acrass the dioda.

* ConvF and Baundary Efect Pemmalers: Assessed in flat phantom using E-field (or Temparatbung Trarshar
Slandard for [ B00 MHE) and insade wavaguide wsing anslylical taid distribfions based an posor
measunaments for 1 > 300 MHz. Tha same setups are used for assessment of the paramalers applied far
houndary compensation (alpha, depth) of which typical uncendainly values are given, Theae panamatan. are
used in 0A5Y4 saftwars (o improve prabe accuracy closs (o the boundany. The senslivity in TSL comesponds
Iy WO 2 * CioviiF swhesebyy the ungatainty cormasponds o that glven tar ConF. 8 frequency dependent
Canvf ia e in DASY varsion 4,4 and higher which allows exiending the wvalidity from 4 80 MHz 1o+ 100
MHE.

«  Spharical isofrapy (0 devialion fow Bedrepy): in g fisld of low gradients realized wsing a flat phantom
Eﬂpmﬂd ¢ @ pabch anbenng

»  SensorOffsof The sansar affset comesponds ta the affset af viFlual measuremsant cansar from the praba fip
(ion probe axis). Mo takerance requined.

«  Comnoclor Argle: Tha angle i sseesasd using lha informatien gained by debsmining the MO (no
uricartarly requinsd ).
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Probe EX3DV4

SN:3825

Manufactured:  September 6, 2011
Calibrated: December 16, 2014

Calibrated for DASY/EASY Systems

(Mt man=gampartinks: with DAGYZE sysiemi)

Carificaly Mo, EX3-3025 Duacid Fage 3ol 11

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. :
Page

FCCID
Issue date

10733022H-C

. 46 of 57
: B3Q8Vv9313
: June 22, 2015

EXADNV4— SH:SEm

Drenzerniber 16, 2014

DASY/EASY - Parameters of Probe:; EX3DV4 - SN:3825

Baslc Calibration Parametars
i  Sansor X Sanacr ¥ Sersar Z Une {k=2)
Herm (E\ivimy]” 044 0 43 |00
=3 lmu¥ oY 0z BEA 1T
Modulation Calibration Paramaters
[ Communicaticn Systam Hame A B C 7 VR [T=r
I - 4B | dBvV | dn my (ki)
I_-:- =] - X i) [ 1.0 0.00 | W60 | 227 %
¥ | oo oo 14 1ALE -
L | z| oo | oo T R

—

multiplied by the coverage factor k=2, which for a nommal distribution corresponds 1o a coverage
| probability of approximately 95%.

| The reported uncertainty of measurerment is siated as the standard uncertainty af |11aas:.-'-ummﬂ_

* Thea uresartaimbioes of Fosn Y 7 o mok sfieci the E7. fuid unZdiliisty indide TEL [sen Pages 3 and 3]

: Metfurical |nearontion parsmelar uroeiainy nsl neguined
Lisgurtuinty b delermined using the man. desialion from B risgeis spehisg mctasguinr disiibulon and |3 sipressed tor the squans of ihe

s wnlem
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Calibration Paramater Determined In Head Tissue Simulating Media

iy | porminty® | AN E-
L vty (Bm)" | ConvPX | ConvF ¥ | ComFz |Mlpha®| fmm) | (ke3) |
750 41.8 0.0 1000 | 1010 | a0 | o35 | oer | s1zo% |
a3s 415 0.9 er7 | a7 | err | oz | 10 | sizon |
900 4.5 n.97 sse | wes | ese | o3 | o7 | s130% |
| 1750 40,1 137 B8 | 848 | ses | o073 | oes | e120% |
| 1810 400 140 Bos | 808 | @08 | 020 | 105 | +120%
1900 400 1,40 785 | 1es | 785 | 085 | oes | ri20% |
1950 400 .40 vea | res | 7tee | oas | om0 | s1zew |
2000 400 1.40 775 | 736 | 736 | oa | omr | pizow |
2450 a3 180 vos | 7oa | 7oe | o2r | 111 | s120%m |
2600 .0 1,98 687 | es7 | esr | o3 | oss | s1zow
 so00 3.0 458 5id | 512 | &4 | oan | 1m0 | giaaw
5300 359 a78 aps | 45 | ass | oo | 1m0 | enmam
5500 356 495 ara | ar | 473 | o35 | 1m0 | 1309 |
B800 | 358 BT ase | aes | ass | o | 1m0 | s13am
5750 5.4 522 473 | a73 | 473 | oao | 1m0 | s131w
|_s800 353 527 450 | 450 | 450 | oap | 180 | £134%

F Fraquency waldey shoam 300 MHz ol ¢ A0 M oty sppiee for CLASY w0 mndl nighee (ses Prege 71 sles | @ resiocied o g 850 MH. The
uncmmngy i lhe M55 of the Cos enosdeinty af cafbslion frequescy pnd e inceriplaty for e indicetnd frequency band. Frequency valdly
bamlerae 200 Wl itr b & 10 295, 400, TR0 ol TT) W 7 o Comma F oo sameermi o 06D, G, 590 1550 png 2520 MHZ respenibaly, Abores b GHE beguenoy

walidity cn b pdenong i & 110 MKHE

" Al bauoncs bolaw 3 OHE P vakdily o tise poiamalens be and o) oin b raiasad 10+ 108 1 Hgek] oo pareasen T b apphad 1o

manered S8 aplien Al frequsaciss phoww 1 GHe . ihe valickty of Deese porameters (p Bnd' &) i rerincisd io + 56, The uncssainty i ife BES of
Ihw Comel’ uscaraingy lor necaled iagel Same ppamelse

" AlphaTeph am delamingd duisg ci¥bmtan SPEAG wamonis thai iha remsising daesiadon tue e boeandery eftect ahar compensation &

awaye o9s than + 1% far frequenci o5 bakow 3 GHZ and bolos & 2% for fregusnoies bataean 36 GHz o1 oy distonce egar ihas k'l the proba [ip

dipmelar o he bondery
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Calibration Parameter Datermined in Body Tissue Simulating Madia

p Roisthve | Conductyity Depth® | linct
f {MiHz} Parmiftlvity |%mi) ConvF X | ConvF ¥ | GomsFZ | Alpha® | (mm} =g}
___TED 6.6 0,95 Qe BEF 26D 040 OTE 120 %
835 55.2 0.57 - .43 o 45 0326 1,11 +12.0 %
200 55.0 1.05 g2r 827 | 827 | ofp [ or [ s120%
1780 6.4 .49 T84 T4 784 0.38 .81 2.0 %
1810 53.3 1.52 7T T.I7 TIT 041 .80 t12.0% §
1800 5.3 1.42 TH2 | TE | 742 067 063 +12.0%
1850 53.3 1.52 7.82 782 TA2 | 068 | 082 | e120% |
2000 533 1.52 T.72 7.72 T.i2 .54 2.1 £12.0%
2450 52T 145 721 721 7.3 .76 0,54 £12.0%
2RO B25 | 214 .87 .47 .67 000 | 08B0 | s120% |
5300 480 5.50 448 : 446 446 045 1.80 & 13.1 %
3] 4549 542 4.3 .24 .74 045 . 1.50 131 %
5E0K] 485 565 ise 138 158 145 . 1,80 #1311 %
5800 485 arr | e | 3es | g6 | 045 | 160 | s13i%
i 5.3 5.04 415 4,55 d4.15 0.50 1.50 2131 %
5800 482 &, 402 402 | 402 .50 1.50 +13.1%

'l"qlnrlwhiﬂly:tu!l‘lﬂllmrﬂl Iﬂuﬂmmmlwﬂlﬂfﬂﬁllldlw |lu|l"'.l|,|ui'1 mlﬂl'mkliﬂlbigiﬂl"lm
inGenipinky e iy RES of The Comal arx tha or Fa bl | ity
blrrey J0KT b e 10, 38, 40, 50 and Fahru-lwtumr T T 12K 1:J-nli'i1:|i.i-|.:rnm|i-.| S 5 GHE froguEnoy
ikl Gan he exiendediio 0 110 Mg

Al Waguehcic ik B GHL Mie bty of FSSU2 DOrametes (e ond o) Con De resorsd 53 & 105 (1 Fnuid oo pen satia n ionmul s i agpbod

maanirad SAR vakie A Tegeencias sboes 3 G, the asbly of basus pemmstens (e o) s xS Tha y o Wa REE o
e Lot e Imapp |
oep treringd duning mibesion, SPRLAT \tok Itm St i tha wfbnt b co prarsaien

plvargs bess [han & 1% dor fequancies below ) Gtz and belaw @ #% Fror Frrquencars. Setuann 3-8 GH ol srry dalarss g (Se kol i g ip
Emmeber bom the bowndary
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Wavegulde: R2Z)
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Uncartainty of Freguency Response of E-field: £ 6.3% (k=2}
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Receiving Pattern (4), 9 = 0°
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Uncerainty of Axial lsofropy Assessment: = 0.5% (k=2)

Canilicats Mo EN-3825 Dacid Page i of 11

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10733022H-C

Page : 51 of 57
FCCID : B3Q8Vv9313
Issue date 1 June 22, 2015

EXI0W = SM38E Deoenber 16, 2014

Dynamic Range f(SAR.aa)
(TEM call , foew= 1900 MHz)
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Conversion Factor Assessment
T= 500 MHz, WELS RS {H_corrd) 1= 1810 MHEz WELS R22 |H_comd)
EL] ¥
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Deviation from Isotropy in Liquid
Errar (4, 3}, T = 900 MHz

19 -0& -8 04 B2 00 02 e Q5 o 1.0
Uncertainty of Spharical lsobropy Assossment: +2.6% (k=2)
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EX30V4- SN:3825

December 18, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Other Probe Paramaters

3El:‘|5ur Armrangamsnt Trianguiar |
Connesiar Angle ) - T 20 |
| Mechanical Surface Dmaction Mode ] T anakiked |
Oplizal Surface Detaction Mode - | “dinabled
Probe Cuersll Lenglh - o T 3@ mm |
Probe Body Ciameter - 10 mm
TipLangth — - 2mm
Tip Duametar | iEmm |
Prabe Tip 1o Sansor X Calibrabion Painl imm |
Frabe Tip o Sensar ¥ Celibralion Paim 1 mm
Prabe Tip W Sensar Z Galbraion Point 1 mem
Resammended Massurament Distanca Trom Syfeos 1.4 mm
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