LU

Report No.: BL-SZ1750208-701

Lun

4.42 Dipole 1900 MHz Validation Measurement for Body Tissue

Dipole 1900 MHz; Type: D1300V2; Serial: D1900V2-SN: 54193

Date/Time; 10/22/2016

Communication System Band: D1900 (1900.0 MHz); Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; 0 = 1.52 S/m; er= 51.41, p = 1000 kg/m?
Phantom section: Flat Section

Ambient Temperature:22.4 Liquid Temperature:21.4

DASY5 Configuration:

Probe: EX3DV4 - SN7340; ConvF(7.51,7.51, 7.51);

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1454;

Phantom: SAM (30deg probe tilt) with CRP v5.0 Right 1857; Type: QDO00P40CD; Serial:
TP1857

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

Dipole validation measurement for Body Tissue/Pin= 100mW ,d=10mm /Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 51.37 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 7.58 W/kg

SAR(1 g) =4.14 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 4.63 W/kg

dB8

-3.36

-6.73

-10,09

-13.46

-16.82

0 dB = 4.63 W/kg = 6.66 dBW/kg
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4.5D2450V2

451 Dipole 2450 MHz Validation Measurement for Head Tissue

Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2-SN: 952
Date/Time: 10/23/2016
Communication System Band: CD2450 (2450.0 MHz); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.85 S/m; &= 39.11; p = 1000 kg/m?
Phantom section: Flat Section
Ambient Temperature:22.3 Liquid Temperature:21.0
DASY5 Configuration:
« Probe: EX3DV4 - SN7340; ConvF(7.62,7.62, 7.62);
» Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1454;
« Phantom: SAM (30deg probe tilt) with CRP v5.0 Right 1857; Type: QDO0O0P40CD; Serial:
TP1857
» Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole validation measurement for Head Tissue/Pin= 100mW ,d=10mm /Zoom
Scan (7x7x7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.13 V/Im; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 11.9 W/kg

SAR(1 g) = 5.47 W/kg; SAR(10 g) = 2.44 W/kg

Maximum value of SAR (measured) = 6.26 W/kg

dB

-4.58
-9.17
-13.75
-18.34

-22.92

0 dB = 6.26 W/kg = 7.97 dBW/kg
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452 Dipole 2450 MHz Validation Measurement for Body Tissue

Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2-SN: 952

Date/Time; 10/23/2016

Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.96 S/m; g- = 51.07; p = 1000 kg/m?
Phantom section: Flat Section

Ambient Temperature:22.3 Liquid Temperature:21.0

DASY5 Configuration:

Probe: EX3DV4 - SN7340; ConvF(7.38, 7.38, 7.38);

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1454;

Phantom: SAM (30deg probe tilt) with CRP v5.0 Right 1857; Type: QD0O00P40CD; Serial:
TP1857

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

Dipole validation measurement for Body Tissue/Pin= 100mW ,d=10mm /Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 49.37 \VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) = 5.38 W/kg; SAR(10 g) = 2.41 W/kg

Maximum value of SAR (measured) = 5.99 W/kg

dB

-4.55

-9.09

-13.64

-18.18

-22.73

0 dB =5.99 W/kg = 7.77 dBW/kg
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4.6D2600V2
4.6.1 Dipole 2600 MHz Validation Measurement for Head Tissue

Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2-SN: 1095
Date/Time: 10/23/2016
Communication System Band: D2600 (2600.0 MHz); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz, o = 1.96 S/m; &-= 38.73; p = 1000 kg/m®
Phantom section: Flat Section
Ambient Temperature:22.3 Liquid Temperature:21.0
DASY5 Configuration:
« Probe: EX3DV4 - SN7340; ConvF(7.42,7.42, 7.42),
» Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1454;
« Phantom: SAM (30deg probe tilt) with CRP v5.0 Right 1857; Type: QDO00P40CD; Serial:
TP1857
» Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole validation measurement for Head Tissue/Pin= 100mW ,d=10mm /Zoom
Scan (7x7x7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 53.19 V/m; Power Driit = 0.09 dB

Peak SAR (extrapolated) = 12.4 W/kg

SAR(1 g) = 5.29 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 6.08 W/kg

dB
n

-5.02

-10.04
-15.06
-20.08

-2510

0 dB = 6.08 W/kg = 7.84 dBW/kg
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462 Dipole 2600 MHz Validation Measurement for Body Tissue

Dipole 2600 MHz; Type: D2600V2; Serial: D835V2-SN: 1095

Date/Time: 10/23/2016

Communication System Band: D2600 (2600.0 MHz); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2600 MHz; o = 2.18 S/m; - = 50.49; p = 1000 kg/m?
Phantom section: Flat Section

Ambient Temperature:22.3 Liquid Temperature:21.0

DASY5 Configuration:

Probe: EX3DV4 - SN7340; ConvF(6.99,6.99,6.99)

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1454;

Phantom: SAM (30deg probe tilt) with CRP v5.0 Right 1857; Type: QDO00P40CD; Serial:
TP1857

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

Dipole validation measurement for Body Tissue/Pin= 100mW ,d=10mm /Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 51.67 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 11.9 Wikg

SAR(1 g) = 5.27 W/kg; SAR(10 g) = 2.38 W/kg

Maximum value of SAR (measured) = 6.28 W/kg

dB8
0

-4.98

-9.97

-14.95

-19.94

-24.92

0dB =6.28 W/kg = 7.98 dBW/kg
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4.7D5GHzV2
4.7.1 Dipole § GHz Validation Measurement for Head Tissue

Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2-SN: 1200
Date/Time: 10/26/2016
Communication System Band: DSGHz (5000.0 - 6000.0 MHz),
Frequency: 5200 MHz,
Frequency: 5600 MHz,
Frequency: 5800 MHz;
Duty Cycle; 1:1
Medium parameters used: f = 5200 MHz; o = 4.73 S/m; & = 36.21; p = 1000 kg/m*® , Medium
parameters used: f = 5600 MHz; o = 4.97 S/m; & = 34.83; p = 1000 kg/m® , Medium parameters
used: f = 5800 MHz; o = 5.39 S/m; & = 34.37; p = 1000 kg/m?
Phantom section: Flat Section
Ambient Temperature:22.7 Liquid Temperature:21.5
DASYS5 Configuration:
« Probe: EX3DV4 - SN7340; ConvF(5.33, 5.33, 5.33); ConvF(4.70, 4.70, 4.70); ConvF(4.68,
4.68, 4.68);
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1454;
« Phantom: SAM (30deg probe tilt) with CRP v5.0 on left 1859; Type: QDO00P40CD; Serial:
TP:1859
» Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Dipole validation measurement for Head Tissue/Pin= 100mW ,dist=10mm,f=5200
MHz /Zoom Scan (7x7x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 44.34 VV/m; Power Driit = 0.11 dB

Peak SAR (extrapolated) = 23.6 W/kg

SAR(1 g) = 8.03 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 9.48 Wikg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB=19.48 W/kg = 9.77 dBW/kg
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Dipole validation measurement for Head Tissue/Pin= 100mW ,dist=10mm,f=5600
MHz /Zoom Scan (7x7x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 43.71 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 27.8 W/kg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 9.36 W/kg

dB
0

-10.00
-20.00
-30.00
-40.00

-50.00

0dB=19.36 Wkg = 9.71 dBW/kg

Dipole Calibration for Head Tissue/Pin= 100mW ,dist=10mm,f=5800 MHz /Zoom
Scan (7x7x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 39.51 V/im; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 24.5 Wikg

SAR(1 g) = 7.39 W/kg; SAR(10 g) = 2,09 W/kg

Maximum value of SAR (measured) = 8.19 Wikg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=8.19W/kg = 9.13 dBW/kg
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4.7.2 Dipole 6§ GHz Validation Measurement for Body Tissue

Dipole 5GHz; Type: D5GHzV2; Serial: DSGHz\/2-SN: 1200
Date/Time; 10/26/2016
Communication System Band: D5SGHz (5000.0 - 6000.0 MHz); Frequency: 5200 MHz; Frequency:
5600 MHz; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.41 S/m; & = 48.93; p = 1000 kg/m® , Medium
parameters used: f = 5600 MHz; o = 5.74 S/m; & = 47.08; p = 1000 kg/m?, Medium parameters
used: f= 5800 MHz; o =5.91 S/m; & = 46.83, p = 1000 kg/m*
Phantom section: Flat Section
Ambient Temperature:22.7 Liquid Temperature:21.5
DASY5 Configuration:
« Probe: EX3DV4 - SN7340; ConvF(4.56, 4.56, 4.56);ConvF(3.98, 3.98, 3.98); ConvF(4.15,
415, 4.15),
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn1454;
« Phantom: SAM (30deg probe tilt) with CRP v5.0 on left 1859; Type: QDO00P40CD; Serial:
TP:1858
« Measurement SW: DASY52, Version 52.8 (8);, SEMCAD X Version 14.6.10 (7331)

Dipole validation measurement for Body Tissue/Pin= 100mW ,dist=10mm,f=5200
MHz /Zoom Scan (7x7x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 45.81 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.30 W/kg

Maximum value of SAR (measured) = 9.92 Wikg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 9.92 Wikg = 9.97 dBW/kg
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Dipole validation measurement for Body Tissue/Pin=100mW , dist=10mm,f=5600
MHz /Zoom Scan (7x7x21)/Cube 0:

Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 47.08 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 g) = 8.36 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 10.1 Wikg

dB
1}

-10.00
-20.00
-30.00

-40.00

-50.00
0dB=10.1 W/kg = 10.04 dBW/kg

Dipole validation measurement for Body Tissue/Pin= 100mW ,dist=10mm,f=5800
MHz /Zoom Scan (7x7x21)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm
Reference Value = 41.93 VV/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.5 W/kg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 9.39 Wikg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB=9.39 W/kg = 9.73 dBW/kg

--END OF REPORT--
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F.5 835MHz Dipole

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierd)
Service suisse d'étalennage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvica (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Servica is onae of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

cient  Dgieie (Vitec) Certificate No: DB35V2-4d187_Nov14
[CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d187

Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 26, 2014

This callbration cerificate documents the traceablity to national standards, which realize the physical units of measuremants (Sl).
The measuraments and the uncertalnties with confidence probability are given on the following pages and are part of the cenificate.

Al calibrations have been conducled in the closed laboratary facility; envirenment temperature (22 + 3)°C and humidity < 70%.

Callbration Equipment usad (METE critical for calibration)

Primary St | [+ 1] Cal Date (Certificata No ) ) Schaduled Calibralion
Power meter EPM-442A GBITABOTOA 07-0ct-14 (No, 217-02020) Oet15
Power sensor HP B481A USa72682783 07-Oct-14 (No, 217-02020) Oct-15
Power sensor HP B4B1A MY41082317 07-0ct-14 (No. 217-02021) Qot-16
Relerence 20 dB Atenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15
Type-N mismateh combination SN; 5047.2 | 068327 03-Apr-14 (No. 217-01821) Apr-15
Reference Probe ES30V3 SN. 3205 30-Dec-13 (No, ES3-3205 Deci13) Dec-14
DAEA SN: 601 18-Aug-14 (No, DAE4-601_Aug14) Aug-15
Secondary Standards D # Check Date (in house) Scheduled Check
RF generator A&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16
Network Analyzer HP 8753E USA7300585 S4206 18-0ct-01 (In house check Ocl-14) In house check: Oct-15

Name Funection Signature
Calibrated by: Jeton Knstratl Laboratoly Tachnirigg_ — [/fl

= L e

Approved by: Kalja Pokovic Technlcal Manager

Issued. November 28, 2014

This calibration cartificats shall not be reproduced except in full without writlan approval of the laboratory.

Cenrtificate No: DB35V2-4d187_Novi4 Page 10l 8
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. . .
Callbratlon Laboratory of @‘“L\l_/;’ 7, Schweizerischer Kalibrierdienst
Schmid & Partner ;E' \\:/—/l IE’U"— Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, ,7?\‘\\‘\\* Swiss Calibration Service
ol W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) 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 certificate are valid at the frequency indicated.

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

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

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

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

s 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%.

Certificate No: D835V2-4d187_Nov14 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

t No.: BL-SZ1750208-701

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 412+6% 0.91 mho/m =6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.31 W/kg
SAR for nominal Head TSL parameters normalized to 1W 9.15 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.50 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.95 W/kg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 545+6% 1.01 mho/m £ 6 %
Body TSL temperature change during test <05°C s e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.37 Wikg

SAR for nominal Body TSL parameters

normalized to 1TW

9.17 W/kg % 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

6.04 W/kg + 16.5 % (k=2)

Certificate No: DB35V2-4d187_Nov14

Page 3 0f 8
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Appendix {Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5150Q-3.6Q
Return Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.90Q-49|Q
Return Loss -24.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.394 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DG-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 24, 2014

Certificate No: D835V2-4d187_Novi4 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Dare: 26,11,2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d187

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

Medium parameters used: £ = 835 MHz; o= 0.91 §/m: & = 41.2: p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
s Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56.30 V/m; Power Drilt = -0.00 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.31 W/kg; SAR(10 g) = 1.5 W/kg

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

0dB =271 W/kg =4.33 dBW/kg

Caertificate No: DB35V2-4d187_Nov14 Page 50f 8
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Impedance Measurement Plot for Head TSL

26 MHov 2014 151303127
$11 1 UFS 2051584 &4 -9.6172 0 S2634 pF 835,200 000 MHz

Avg N
16 —

Hld

CH2 sSi11 LOG S dB/ REF -20 dB 2:-28,286 dB 835.000 000 MHz

Bl |
ca ' 9 [ [ ‘ . .

Hld

START £35.820 200 MHz STOP 1 935.000 680 MHz

Certificate No: D835V2-4d187_Nov14 Page 6 of 8
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DASYS5 Validation Report for Body TSL

Date: 26.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d187

Communication System: UID 0 - CW; Frequency: 835 MHz :
Medium parameters used: [ = 835 MHz; o = 1.01 §/m; & = 54.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12,2013;
+ Sensor-Surface: 3min (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+ Phantom: Flat Phantom 4.91; Type: QDO00OP49AA; Serial: 1001
» DASY3252.8.8(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = 54.07 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) =2.77 Wikg

-2.00
-4.00
-6.00
-8.00

-10.00

0dB =2.77 Wikg = 4.42 dBW/kg

Certificate No: DB35V2-4d187_Novid Page7 ol 8
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Impedance Measurement Plot for Body TSL

26 Nov 2014 131263122
CHT] s11 1 U Fs 21 46,904 4.9492 a 38512 pF 835,080 POO NHz

Avg 2
16 - - g

Hld

CH2 s11 LO6 S dB/REF -20 dB 21-24,416 dB 835,000 066 MHz

o e

Ca

Av
18

Hla

START £35.080 686 MHz STOP 41 935,000 84 MHz
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F.6 1750MHz Dipole

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizic svizzere di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Dgieie (Vitec)

CALIBRATION CERTIFICATE

Certificate No: D1750V2-1130_Nov14

Object D1750V2 - SN: 1130

Calibration procedure(s)

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

November 28, 2014

This calibration certificate documents the traceability to national standards, which realize the physical units of measuraments (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Jeton Kastrati

Katja Pokovic

Laboratory Technigiam

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratary.

Primary Standards 1D # Cal Date (Cerificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A Us37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

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

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check! Oct-16

Network Analyzer HP 8753E US37390585 54208 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Functicn

Signature

Issued: November 28, 2014

Certificate No: D1750V2-1130_Novi4
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w Report No.: BL-SZ1750208-701

z = i
Calibration Laboratory of SO, S Schweizerischer Kalibrierdienst
. . e

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG E L Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 14,//';\?\\? S Swiss Calibration Service

KT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) 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 certificate are valid at the frequency indicated.

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

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

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No unceriainty 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%.

Certificate No: D1750V2-1130_Nov14 Page 2 of 8
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Measurement Conditions

t No.: BL-SZ1750208-701

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.837 mho/m
Measured Head TSL parameters (22.0+0.2)°C 39.2+6% 1.37 mho/m +6 %
Head TSL temperature change during test <05°C —man -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.85 W/kg
SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 52.1+6% 1.49 mho/m + 6 %
Body TSL temperature change during test <05°C sunm =
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.39 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

37.3 Wkg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.05 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.1 W/kg = 16.5 % (k=2)

Certificate No: D1750V2-1130_Nov14

Page 3 of 8




@@n t No.: BL-SZ1750208-701

Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 507Q-1.2jQ
Return Loss -37.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.3Q-03[Q
Return Loss -28.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) } 1.223 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on June 03, 2014

Certificate No: D1750V2-1130_Nov14 Page 4 of 8



w Report No.: BL-SZ1750208-701

DASYS5 Validation Report for Head TSL

Date; 28.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130

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

Medium parameters used: f = 1750 MHz; 6 = 1.37 S/m; & = 39.2; p = 1000 kg/m3
Phantom section; Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.23, 5.23, 5.23); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDO00OPS0AA; Serial: 1001
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.02 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.14 W/kg; SAR(10 g) = 4.85 W/kg

Maximum value of SAR (measured) = 11.6 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 11.6 W/kg = 10.64 dBW/kg

Certificate No: D1750V2-1130_Nov14 Page 50f 8
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Impedance Measurement Plot for Head TSL

28 Nov 2014 12:29:55
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DASYS5 Validation Report for Body TSL

Date: 28.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130

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

Medium parameters used: £ = 1750 MHz; 6 = 1.49 S/m; &, = 52.1; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.89, 4.89, 4.89); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value =93.19 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 16.1 W/kg

SAR(1 g) = 9.39 W/kg; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 11.9 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 11.9 W/kg = 10.76 dBW/kg

Certificate No: D1750V2-1130_Nov14 Page 7 of 8
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Impedance Measurement Plot for Body TSL

28 Nov 2014 12:29:27
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F.7 1900MHz Dipole

Report No.: BL-SZ1750208-701

Calibration Laboratory of

1y,

4 S, izarischer Kalibri

Schmid & Partner i \‘—/ = Service suisse d'étalonnage
Engineering AG 2 3 Servizio svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzertand "df,f—*\\“"\ Swiss Calibration Service

Accredited by the Swizs Accredilation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

client  Dgieie (Vitec)

Accreditation No.: SCS 108

Certificate No: D1900V2-5d193_Novi4

(CALIBRATION CERTIFICATE

Obioct D19800V2 - SN: 5d193

Calitration procadure(s) QA CAL-05.v8

Calibration date: November 28, 2014

The

and the ung it th

Al calibrations have been conducted In the closed lab

Calibration procedure for dipole validation kits above 700 MHz

This callbration cerlficate dosuments the (raceability lo national standards, which realiza the physical units of measursments (S1).
with confidlance prabability are given on the tollowing pages and are part of Ihe vertificals,

iy facility:

Calibration Equipment used (MATE critical for calibration)

1ent lem

(22 = 3°C and humidity < 70%.

Primary Standards (X Cal Data (Certliicate No.) Seheduled Cailbration
Power meter EPM-442A GBA74B0704 07-Oel-14 (Na. 217-02020) Ocl-15
Power sensor HP 84814 U3372e27ed 07-0et-14 (No. 217-02020) Qet15
Power sensor HP BAB1A MY41082317 07-Oct-14 (No., 217-02021) Oet15
Refarsnce 20 dB Attenualor SN: K058 (20k) 03-Apr-14 (No. 217-01918) Apr-15
Type-N mismalcn combinalion SN: 5047.2 / DB327 03-Apr-14 (No. 217-01821) Apr-18
Reference Probe ES3DV3 SN 3205 30-Dec13 (No. ES3-3205_Dec13) Dec-14
DAES SN: BO1 18-Aug-14 (No. DAEA-601_Aug14) Aug1s
Secondary Stand I & Chack Date (in house} Scheduled Check
RF generalor RES SMT-06 100005 04-Aug-38 (In house check COct-13} In heuse chack: Oct-16
Metwark Analyzar HP B753E USarae0sas 54206 16-0ct-01 (In house check Oct-14) In house chack: Oct-15
Narme Funetian Signature
Callbrated by: deton Kastrall Laboralory Techniclar—— [ = &
Approved by: Katja Pokowe Tachnizal Manager ;—’;‘f{/‘“ 1//{-’/;
/. .'f;
Issued: Decambar 2, 2014
This calibration certificata shall nol be reproduced except in full withou! written approval of the _‘ Y.

Certilicate No: D1900V2-5d193_Mowv1d Paga 1 of 8



w Report No.: BL-SZ1750208-701

. " Sy
Calibration Laboratory of {\\‘“L\:/ﬁ”’/z Schweizerischer Kalibrierdienst
Schmid & Partner ilieg\:«//m’é Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland —{’f,"//f:\_?\\\“\?‘ Swiss Calibration Service
el W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

s 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%.

Certificate No: D1900v2-56d193_Nov14 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

t No.: BL-SZ1750208-701

DASY Version DASY5 Vv52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0 +0.2) °C 401 £8% 1.39 mho/m + 6 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL

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

SAR measured 250 mW input power 10.1 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

40.6 Wrkg * 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.29 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.2 W/kg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 53.3+6 % 1.50 mho/m 6 %
Body TSL temperature change during test <05°C nean o
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.00 W/kg

SAR for nominal Body TSL parameters

normalized to TW

40.3 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.31 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.3 W/kg % 16.5 % (k=2)

Certificate No: D1900V2-5d193_Nov14
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@@n t No.: BL-SZ1750208-701

Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5300 +4.8jQ
Return Loss -25.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 487Q+51jQ
Return Loss -25.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 086, 2014

Certificate No: D1900V2-5d193_Nov14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 21.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN: 5d193

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

Medium parameters used: { = 1900 MHz; o = 1.39 8/m; & =40.1; p=1000 kgm‘
Phantom section: Flat Section

Measurement Standurd: DASYS (TEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
« Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAL4 5n601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDO0OPSOAA; Serial: 1001
= DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 98.65 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR( g) = 10.1 W/kg: SAR(10 g) = 5.29 W/kg

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

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =128 W/kg = 11.07 dBW/kg

Cerlificate No: D1800V2-5d193_Noy14 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 28.11.2014
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d193

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

Medium parameters used: f= 1900 MHz; 6 = 1.5 S/m; & = 53.3: p = 1000 kg/m*
Phantom section: Flat Section

Measurcment Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASY52 Confliguration:
« Probe: ES3IDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
= DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Refercnce Value = 95.76 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 10 W/kg: SAR(10 g) = 5.31 W/kg

Maximum value of SAR (measured) = 12.6 W/kg

-3.00
-6.00
-9.00
-12.00

-15.00

0dB =12.6 W/kg=11.00 dBW/kg

Certificate No: D1200V2-5d193_Nov14 Page 7 of 8
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Impedance Measurement Plot for Body TSL

28 Hov 2014 15:29:23
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F.8 2450MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

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

Aceredited by the Swiss Accreditation Servics (SAS) Accreditation No: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the recognition of calibration certificates

Client Dgieie (Vitec) Centificate No: D2450V2-952 Nov14

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 952

Callbration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibiatlon date; November 27, 2014

This calibration certificata documents the traceability to national standards, which realize the physical units of measuremeants (SI).
The measurements and the uncertainties with confidance prabability are given on the following pages and are part of the cerificate.

Ali callorations have been conductsd in the closed laboratory facility: environmeant temperature (22 = 3)°C and humidity < /0%,

Calibration Equipment used (MATE critical for callbration)

Primary Standards ID# Cal Date {Certificate No.) Schedulad Callbrati

Fower meler EPM-4424 GBATAB0704 07-0Oct-14 (No. 217-02020) Qct-15

Power sensol HP 8481A Usar292783 07-Dct-14 (No. 217-02020) Ocr-15

Pawer sansor HP B481A My41002317 07-Oct-14 (No. 217-02021) Qct-15

Retaronca 20 dB Attanuator SN 5058 (20k) 03-Apr-14 (No. 217-01818) Apr-15

Type-N mismatch combination SN: 5047 .2/ 06327 03-Apr-14 (No, 217-01921) Apr-15

Helarence Proba ES30V3 SN; 3205 80-Dec-13 (No. £S3-9205 Decid) Dec-14

DAE4 SN; 601 18-Aug-14 (No. DAEA-601_Aug14) Aug-15

Secondary Standards D # Chack Data (In huuse) Scheduled Chack

RF generator R&S SMT-08 100005 04-Aug-29 (in house check Oct-13) In house check. Oct-18

Natwork Analyzer HP B763E US37300585 54206 18-0ct-01 (in house check Oct-14) In house check: Ocl-15
Namea Function Signature

Calitvated by. Michael Waber Laboratory Technician

Approved by: Katia Pokovic Technical Manager /é,--‘ é/é—/‘—

Issued: November 28, 2014

This calibration cerificate shall not be reproduced except in full without written appraval of the Y.
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w Report No.: BL-SZ1750208-701

Calibration Laboratory of

: G  Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

Certificate No: D2450V2-952_Novi4 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

t No.: BL-SZ1750208-701

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2) °C 39.0+6% 1.86 mho/m + 6 %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 52.3 W/kg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.17 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0+0.2)°C 50.9+6 % 2.03 mho/m £+ 6 %

Body TSL temperature change during test <05°C -— ———
SAR result with Body TSL

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Body TSL parameters normalized to 1W 50.6 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.02 W/kg

SAR for nominal Body TSL parameters normalized to 1W 23.7 W/kg £ 16.5 % (k=2)

Certificate No: D2450V2-952_Nov14

Page 3 of 8



@@n t No.: BL-SZ1750208-701

Appendix (Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.40+30jQ

Return Loss -27.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 507Q+5.1jQ

Return Loss -25.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 05, 2014

Certificate No: D2450V2-952_Nov14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Dale: 27.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952

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

Medium paramelers used: f = 2450 MHz: o = 1.86 S/m; & = 39: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (TEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration:
« Probe; ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

» DASYS2 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 100.8 V/m: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.17 W/kg

Maximum value of SAR (measured) = 17.5 Wikg

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 17.5 W/kg = 12.43 dBW/kg
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Impedance Measurement Plot for Head TSL

27 Nov 2014 12:08:13
EAI s14 1 U FS 1: 53,3594 293024 194.25pH 2 450,000 800 MHz
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DASYS Validation Report for Body TSL

Date: 27.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 952

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

Medium parameters used: £ = 2450 MHz: 6 = 2.03 $/m; & = 50.9; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: ES3DV3 - SN32035; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Delection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.25 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.02 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =173 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL

27 Nov 2014 12:07:49
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F.9 2600MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurleh, Switzerland

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

Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Dgieie (Vitec) Certificate No: D2600V2-1095_Nov14
CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1095

Calibration procedura(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 27, 2014

This calibration certificate doc the t bility to national standards, which realize the physical units of measurements (Sl).
The measuraments and the uncertainties with confidence probability are given on the lollowing pages and are part of the cerfificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.

Callbration Equipment used (ME&TE critical for callbration)

Primary Standards 1D W Cal Dale (Certlficate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Dct-14 (No, 217-02020) Oct-15

Power sensor HP 8481A UsS37202783 07-Oct-14 (No, 217-02020) Oct-15

Power sansor HP 8481A MY41092317 07-Oct-14 (No, 217-02021) Oct-15

Reterence 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01218) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No, 217-01921) Apr-15

Referance Probe ES3DV3 SN: 3205 530-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards D # Check Date (In housa) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-89 (In house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37390585 54206  18-Oct-01 (In house check Oot-14) In house check: Oct-15
Nama Function Signature

Callbrated by: Michael Weber Laboratory Technician

Approved by Katja Pokovic Technical Manager /g %f

Issued: November 28, 2014

This calibration certificate shall not be reproduced except in full without written

pproval of the ry.
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4 5 WY
Calibration Laboratory of ¢\‘\\‘\\._/;’ 7, G  Schweizerischer Kalibrierdienst
Schmid & Partner ib%//n&% c Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "/,’///,-\\\\\\\? S swiss Calibration Service
AMR
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) 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 certificate are valid at the frequency indicated.

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

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

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

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

Certificate No: D2600V2-1095_Novi4 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not

Report No.: BL-SZ1750208-701

iven on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz += 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m

Measured Head TSL parameters

(22.0+0.2) °C

38.4+6% 2.03 mho/m +6 %

Head TSL temperature change during test <05°C

SAR result with Head TSL

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

SAR measured

250 mW input power

14.6 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

57.3 W/kg = 17.0 % (k=2)

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

SAR measured

250 mW input power

6.50 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

25.7 W/kg £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 525 2.16 mho/m
Measured Body TSL parameters (22.0+0.2) °C 50.5+6 % 2.21 mho/m =6 %
Body TSL temperature change during test <05°C ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.5 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

56.9 W/kg = 17.0 % (k=2)

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

SAR measured

250 mW input power

6.44 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

25.5 W/kg = 16.5 % (k=2)

Certificate No: D2600V2-1095_Nov14

Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.3Q-54jQ
Return Loss -25.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4650Q-39iQ
Return Loss -25.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.152 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 27, 2014

Certificate No: D2600V2-1095_Nov14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 27.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1095

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2,03 S/m; & = 38.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: ES3DV3 - SN3205; ConvF(4.46, 4.46, 4.46); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 102.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.5 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

-5.20

-10.40
-15.60
-20.80

-26.00

0dB =19.3 W/kg = 12.86 dBW/kg
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Impedance Measurement Plot for Head TSL

27 Nov 2014 12:18:53
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DASYS Validation Report for Body TSL

Date: 27.11.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1095

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2.21 S/m; g, = 50.5; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(4.24, 4.24, 4.24); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 97.34 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 14.5 W/kg; SAR(10 g) = 6.44 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

-5.20

-10.40
-15.60
-20.80

-26.00

0dB =19.5 W/kg = 12.90 dBW/kg
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Impedance Measurement Plot for Body TSL

27 Nov 2014 12:18:22
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