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Appendix C
Calibration certificate
1. Dipole

D750V3-SN 1160(2016-6-22)

D835V2-SN 4d105(2016-12-08)

D1750V2-SN 1149(2016-6-23)

D1900V2-SN 5d028(2016-12-07)

D2450V2-SN 733(2016-12-07)

D2600V2-SN 1125(2016-6-22)

2. DAE

DAE4-SN 1267(2017-02-23)

DAE4-SN 1374(2017-08-31)

DAE4-SN 896(2017-09-27)

3. Probe

EX3DV4-SN 3962(2016-12-19)

EX3DV4-SN 3789(2017-01-13)
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Schmid & Partner m o Serviee suisse détalonnage
Engineering AG 2 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand YN S swiss Calibration Service
Accreditad by the Swiss Aceraditation Servica {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatera! Agresment for the recognition of calibration certificates

client  SGS-SZ (Auden) Certificate No: D750V3-1160_Juni6
CALIBRATION CERTIFICATE

Object DTE_WS - SN:1 160

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

Calibration date June 22 2016

This calibration cerilicate documants tha tracaabllity to national standands, which realize the physical units of measdoments (1),
The measuremants and the uncerainties with confidence probahility are glvan on the lollowing pages and are part of the cenilicate.

All calibrations have bean conducted in the closad lboratory lacility: snvirgnment temparature (22 + 3)"C and humidity = 70%.

Calibration Equipment used (MATE critical far calibration)

Primary Standards (=] Cal Data (Cartilicate No.) Seheduled Calibration
Power meler NAP SN 104778 DE-Apr-16 (No. 217-022BR/02288) Apr 7
Powar sensor NRP-Z81 S 103244 OB-Apt-18 (Mo, 217-02288) Apr7T
Power asnanr MAP-791 BMN: 103245 06-Apr-16 (No. 217-02280) AprT
Referance 20 uB Attenuator SN; 5058 (20} O5-Apr-16 (Mo, 217-02282) Apr1T
Type-N mismatch combination SN, 5047 2 108327 05-Apr-18 (No, 217-02295) Apr-1T
Reference Probe EX3I0DVA SN 7349 15-Jun-16 (No. EX3-7340_Junig) Jun-1¥
DAES SN B 30-Dec-15 (No. DAE4-601 Decis) Dec-16
Secondary Standards I0 & Check Date (in house) Scheduled Chack i
Power meter EPM-4424 Si; GBS7480704 O7-0et-15 (Mo, 217-222) In house check: Dot-16
Power sensor HP 84814 S LIS3Fooeyes 0700115 (No, 217 02222) Irv house check: Ool-18
Power sensor HP B4814, SN MY41082217 07-0Oct-15 (Mo, 217-02223) In house check: Oct-16
RAF gencralor RAS SMT-08 SN 100972 15-Jun-15 (in house check Jun-15) In howse chack: Oct-16
Network Analyzer HP 8753E Sh: US37090585 18-0ct-01 (i house check Ocl-15) Irt htausmes chsck: Oot-16

Name Functian Sigrature
Calibrated by: Jaton Kastrati Laboratory Tachmician J 1

e K |

Approved by: Kalja Pokavic Tachnical Manager M /(f:

Issued June 27, 2016

This calibration cenificate shall not be reproduced axcept in full without written approval of Ihe laboratory.

Cerfificate No: D750V3-1160 _Jun16 Page 1ol 8
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EI'IQiI'IEE'TiﬂQ AG S Servizio svizzero di taratura
-
Zeughausstrasse 43, B004 Zurich, Switzerland £ ,fﬁxﬁ“‘h Swiss Calibration Service
TG
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

Thi: Swiss Acoreditation Sarvice is ona of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the 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.

s« 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.

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

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

Cenificate No; D7T50V3-1160_Junié Page 2ofB




Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DAEYS V5288
Extrapolation Advanced Extrapolation
Phantam Madular Flat Fhantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolulion dx, dy, dz =5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)"C 41.6x6% 0.91 mho/m = 6 %
Head TSL temperature change during test <0.5"C e ees
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAHR measured 250 mW input powear 2.08 Wikn

SAR for nominal Head TSL parameters

normalized to 1W

8.17 Wikg = 17.0 % (k=2})

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

condition

SAR measured

250 mW inpul power

1.36 Wikn

SAR tor nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.98 mha/m
Measured Body TSL parameters (22.0£0.2)"C 554 +6% 1.00 mho/m + 6 %
Body TSL temperature change during test <05°C nann e

SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW inpul powear 221 Wikg
SAR for nominal Body TSL parameters normalized to AW 8.57 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.45 Wikg
SAR for nominal Body TSL parameters narmalized o 1W 5.66 Wikg + 16.5 % (k=2)

Certificaie No: D750V3-11680_Jun16

Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5480-16j0
Return Loss -26.3 dB

Antenna Parameters with Body TSL

Impedance, rranstormed to feed point 5020-38|Q
Return Loss -28.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.040 ns

Atter 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
sacond arm of the dipole. The antenna is theretore shon-circuited for DC-signals. On some of the dipeles, small end caps
are added 1o 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 1o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manutactured on Movember 19, 2015

Certificate No: DF50V3-1160_Jun1s Page 4 of B



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1160

Communication System: ULD 0 - CW; Frequency: 750 MHz )
Medium parameters used: f = 750 MHz; 6= 091 S/m: &, =41.6: p = 1000 kg/m”
Phantom section: Flat Seetion

Measurement Standard: DASYS (IEEE/IEC/ANS] Co3.19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(10.17, 10.17, 10.17); Calibrated: 15.06.2016;

Sensor-Surfuce: |.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12.2015
Phantom: Flat Phantom 4.901.; Type: QDOD0P49AA; Serial: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date; 22.06.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.89 V/m; Power Drift = (.02 dB
Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) = 2.08 W/keg: SAR(10 g) = 1.36 W/kg
Maximum value of SAR (measured) =2.76 W/kg

-2.00

-4.00

-6.00

-10.00

0dB =276 W/kz =441 dBW/kg

Cerlificate No: D7S0VI-1160_Jun1G Page 5ol 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1160

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: {= 750 MHz; o = | S/m; £, = 55.4; p= 1000 ka/m®
Phantom section: Flat Section

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

DASY 32 Confliguration:

Probe: EX3DV4 - SN7340: ConvF(9.99, 9.99, 9.99): Calibrated: 15.06.2016;

Sensor-Surface: 1. 4mm (Mechanical Surface Deteclion)
Electronics:; DAE4 Sn601; Calibrated; 30,12,.2015
Phantom: Flat Phantom 4.91; Type: QDOO0OP49AA: Serial: 1001

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 22.06.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5666 Vim; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) = 2.21 W/kg; SAR(10 g) = 1.45 W/kg
Maximum value of SAR (measured) = 2.93 Wikg

-2.00

-4.00

-6.00

-8.00

-10.00

0dB =293 W/kg =4.67 dBW/kg

Cerificate No: D750V3-1160_Jun1g Page 7 of 8



Impedance Measurement Plot for Body TSL
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Tel: +86-10-62304633-2079 Fax, +86-10-62304633-2504 CNAS L0570
E-mail* crlifchinail.com itp:/ ' www.chinaiil.cn

Client SGS(Boce) Certificate No: Z216-97239
CALIBRATION CERTIFICATE
Object DB35V2 - SN: 4d105

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 8, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremants(Sl). 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)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, Mo.J16X04777) Jun-17
Power sensor NRP-Z91 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No EX3-T433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAGN0.Z16-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ESO71C | MY46110673  26-Jan-16 (CTTL, No.J16X00894) Jan-17
MName Function Signature
Calibrated by: Zhao Jing SAR Test Engineer é 1/
Reviewed by: Qi Dianyuan SAR Project Leader c%g‘
Approved by: Lu Bingsong Deputy Director of the laboratory ’L “Sl\q‘z_
Issued: Denembi 11, 2016

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

Certificate No: Z16-97239 Page | of &
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Add! No.31 Xuevuan Roead, Haidian District Betjing. 100191, Ching

Tel +86-10-62304633-2079  Fax: +86-10-62304633-2504
E-mail! cttlg@chinattl com Hitip:/fwww.chinattl ¢n
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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 Technigques”, 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 300MHz to 3GHz)", February
2005

c) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipale
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.

« 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: Z16-97239 Page 2 of &
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Add: No 51 Xuevian Hoad, Haidian District, Beijing,
Fax: +86-10-6230M633-2504
Hitps'www.chinattl.cn

Tel: +86-10-62304633-2079
E-mail; ctili@ehinattl.com

CALBRATION LABORATORY

100191, Ching

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency B35 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+02)°C 40816 % 0.91 mho/m + 6 %
Head TSL temperature change during test =1.0°C --- —
SAR result with Head TSL
SAR averaged over1 ¢m (1 g) of Head TSL Condition
SAR measured 250 mW input power 243mWig
SAR for nominal Head TSL parameters normalized to 1W 9.59 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW inpul power 158 mWig
SAR for nominal Head TSL parameters normalized to 1W 6.29 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220+02)°C 547 +6% 0.88 mho/m £ 6 %
Body TSL temperature change during test <1.0°C — —_
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 244mWig
SAR for nominal Body TSL parameters normalized to 1W 9.65 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m” (10 g) of Body TSL Condition
SAR measured 250 mW input power 1.63mW/ig
SAR for nominal Body TSL paramelers normalized to 1W 6.46 mW /g £ 20.4 % (k=2)

Cent

ificate No: Z216-97239
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Add: No.51 Xuevuen Road, Haidian Disirict, Beijing, 100191, China
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.20- 3.41j0

Retumn Loss -20.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 45.80- 3.25)0

Retumn Loss - 25.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.500 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 ta 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

Certificate No: Z16-97239 Page 4 of 8




E‘TTL s p e a g

‘ CALIBRATION LABORATORY

Add; N 51 Xuevuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail; cttli@chimatil.com Hitp:'www.chinatil.en

DASYS Validation Report for Head TSL Date: 12.08.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d105
Communication System: UID (0, CW; Frequency: 835 MHz, Duty Cyele: 1:1
Medium parameters used: f= 835 MHz; = 0.912 S/m; g, = 40.78; p = 1000 kg/m’
Phantom section: Center Section
Measurement Standard: DASYS (IEEL/IEC/ANSI C63.19-2007)
DASYS Configuration:

e Probe: EX3DV4 - SN7433; ConvF(9.82, 9.82, 9.82); Calibrated: 9/26/2016:

» Sensor-Surface: 2mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn771; Calibrated: 2/2/2016

» Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/1

»  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Secan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 49.08V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.08 W/kg

dB ‘
0

-2.09
-4.18 ‘
-6.26

-8.35

ol ;

-10.44 T—_
0 dB = 3.08 W/kg = 4.89 dBW/kg

Cerificate No: Z16-97239 Page s of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.08.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 4d105
Communication System: UlID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.983 S/m: £, = 54.74; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration;

« Probe: EX3DV4 - SN7433; ConvF(9.5.9.5, 9.5): Calibrated: 9/26/2016:

= Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/1

o  Mecasurcment SW: DASYS52. Version 52.8 (8): SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Mcasurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 57.10 V/im: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.54 Wikg

SAR(] g) = 2.44 W/kg; SAR(10 g) = 1.63 W/ke

Maximum value of SAR (measured) = 3.06 W/kg

-5.91

-1.88

-9.85

0 dB = 3.06 W/kg = 4.86 dBW/kg

Certificate No: Z16-97239 Page Tof 8
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Impedance Measurement Plot for Body TSL

Tri =11 Log Mag 10,0048/ ref o.000ds [F1]
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Accreditation Ne.: SCS 0108

Certilicate No: D1750V2-1149_Jun16

|CALIBRATION CERTIFICATE |

D1750V2 - SN: 1149

Object

Calibration procedure(s)

Calibration data:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

June 23, 2016

Calibration Equipmant used (METE crtical for calibration)

This callbration centificate documents the traceability to national standards, which realize the physical units of measuramaents (S1)
The measurements and tha uncartainties with confidence probability are given an the lailowing pagas and are part of the cantificats.

All calibrations have been conducted In the closed laboratory facility: environment lemparature {22 -+ 3)°C and humidily < 705,

Type-N mismatch combination
Referanca Proba EX30va
DAE4

Secondary Standards

BN: 5047 2/ DBAZT
SMN: 7349
Sh: 801

1D W

Scheduled Calibration

08-Apr-18 (No. P17-02288/02280)

Primary Standards 1o # Cal Date (Certificate No.)
Fowar mater NAP SM: 104778

Power sensor NHP-291 SN: 103244 U6-Api-16 (No. 217-02288)
Power sensor MRP-291 SM: 103245 06-Apr-16 (Mo, 217-02289)
Reference 20 dB Attenuator SN; 5058 (20k) 05-Apr-16 (No. 217-02232)

08-Apr-16 (No. 217-02205)
15-Jun-16 (Mo, EX3-7349_Junig)
a0-Dec-15 (No. DAEA-601_Dac1h)
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Powear sanaor HP B481A
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Motwork Analyzor HP 8753E
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Michael Wabar
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Function
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Tachnical Manager
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Calibration Laboratory of U,

: SN
Schmid & Partner il m“‘»—“ E:
Engineering AG EL X
Zoughaussirasse 43, 8004 Zurich, Switzerland ‘Z;ﬁ}f

Accradited by tha Swiss Accraditation Service [SAS)
The Swiss Accreditation Service is one of the slgnatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL lissue 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:

S Schweizerischer Kalibrierdienst

c Service suvisse d'étalonnage
Servizio svizzers di taratura

S  Swiss Calibration Service

Accreditation No.: SCS 0108

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 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) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

« Elecitrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

probability of approximately 95%.

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

Cerlificate No: D1750V2-1149_Junié Page 2af 8




Measurement Conditions

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

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy. dz =5 mm

Freguency 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 1.37 mha/m

Measured Head TSL parameters (22.0x0.2)"C 398+6% 1.36 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

SAHR measumsd 250 mW input power 9.18 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.87 Wikg

SAR for nominal Head TSL parametars

narmalized to 1TW

19.5 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220%C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0+02)°C 53B+6% 1.50 mho/m = 6 %
Body TSL temperature change during test <0.5%C — e
SAR result with Body TSL
SAR averaged over 1 em? (1 g} of Body TSL Candition

SAR measured

250 mW input power

9.27 Wiky

SAR for nominal Body TSL parameters

narmalized to 1W

37.0 Wikg = 17.0 % (k=2)

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

condition

SAR measurad

250 mW input power

4.93 Wikg

SAR for nominal Body TSL paramaters

normalized to 1W

19.7 Wikg = 16.5 % (k=2)

Certificate Mo; D1750V2-1149_Junigé
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed o feed paint 49.06-0.5 )0
Heturn Loss -38.7 dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 4360+ 0002

Ralum Loss -23.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.213ns

After long term use with 100V 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-circufted 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 o the position as explained in the
“Measuremant Conditions® paragraph, The SAR data are not affacted by this changa. The ovarall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manulactured on April 10, 2015

Certificate No: D1750V2-1149_Jun16 Page 4 of 8



DASYS5 Validation Report for Head TSL

Date: 23.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1149

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

Medium parameters used: I'= 1750 MHz; o = 1.36 S/m; & = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Conliguration:
+ Probe: EX3DV4 - SN7349; ConvF(8.46, 8.46. 8.46); Calibrated: 15.06.2016;
= Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA; Serial: 1001

= DASYS325258(1222); SEMCAD X 14.6.10(7372)

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

Reference Value = 105.0 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR(I g) =9.16 W/kg; SAR(10 g) = 4.87 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

db

-3.60
-7.20
-10.80

-14.40

-18.00

0dB=139W/keg=1143 dBW/kg

Certificate No: D1750V2-1148_Jun18 Page 5 of 8




Impedance Measurement Plot for Head TSL

23 Jun 2816 10:85:127
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DASY5 Validation Report for Body TSL

Date: 23.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1149

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

Medium parameters used: f= 1750 MHz: o= 1.5 S/m; & =53.8, p= 1000 kg/m*
Phamom section: Flat Section

Measuremenl Standard: DASYS (IEEE/EC/ANS] CH3.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(8.25, 8.25, 8.25); Calibrated: 15.06.2016:
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back): Type: QDODOPSOAA; Serial; 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 100.6 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.27 W/kg; SAR(10 g) = 4.93 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

db

-3.60
-1.20
-10.80

-14.40

-18.00

0dB = 13.9 Wke = 11.43 dBW/kg

Certificate No: D1750V2-1148_Jun16 Page 7 of 8




Impedance Measurement Plot for Body TSL

22 Jun 2016  18:82:14
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Client SGS(Boce) Certificate No: Z16-97240

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d028

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 7, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the cerificate,

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 {(CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-18(CTTL-SPEAG No.Z16-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer £ Z[
Reviewed by: Qi Dianyuan SAR Project Leader ﬁ%ﬂvx
Approved by: Lu Bingsong Deputy Director of the laboratory ’S@_M]’LZFZ,
Issued: Decemblr 11,2018

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

Certificate No: Z16-97240 Page | of 8
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S~ CAUBRATION LABORATORY

Add: No.51 Xueyuan Road. Haidian District, Reijing, 1001891, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: et chinattl.com Hup:/swowwechinanlen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx 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 622089-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the 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.

» 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: Z16-97240) Page 2of 4
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 400 1.40 mho/m
Measured Head TSL parameters (220+£0.2)°C 402+6% 1.3 mho/m £ 6 %
Head TSL temperature change during test <1.0°C — —_
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1mW /g
SAR for nominal Head TSL parameters normalized to 1W 40.7 mW /g % 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 524 mW /g
SAR for nominal Head TSL parameters normalized to 1W 211 mW /g £ 20.4 % (k=2)

Certificate No: Z16-97240

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mhe/m
Measured Body TSL parameters (220+0.2)°C 543+6% 1.51 mho/m £ 6 %
Body TSL temperature change during test <10°C R -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.3mW/ag

SAR for nominal Body TSL parameters

normalized to 1W

41.6 mW /g * 20.8 % (k=2)

SAR averaged over 10 ¢mi’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

532mWig

SAR for nominal Body TSL parameters

normalized to 1W

21.4 mW /g £ 20.4 % (k=2)

Page 3 of &
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.80+ 5.90j0

Return Loss - 24 4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.10+ 5.82|0
Return Loss -241dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1,308 ns J

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

Certificate No: Z16-97240 Page 4 of 8
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DDASYS Validation Report for Head TSL Date: 12.07.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54028
Communication System: UID 0. CW: Frequency: 1900 MHz; Duty Cyele: 1:1
Medium parameters used: I'= 1900 MHz; o = 1.383 S/m: er = 40.16: p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Conliguration:

e Probe: EX3DV4 - SN7433; ConvF(7.98, 7.98, 7.98); Calibrated: 9/26/2016;
o  Sensor-Surface; 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASYS2, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm. dy=5mm, dz=5mm

Reference Value = 102.5 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) =5.24 W/kg
Maximum value of SAR (measured) = 14.4 W/kg

dB8
0

-3.61

-1.22

-10.83

14,44

L

-18.0%

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

Certificate No: Z16-97240 Page sofs
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.07.2016
Test Laboratory: CTTL, Beijing. China
DUT; Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d028
Communication System: UID 0, CW: Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: = 1900 MHz; o = 1.506 S/m; & = 54.26; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

o Probe: EX3DV4 - SN7433; ConvF(7.7, 7.7, 7.7); Calibrated: 9/26/2016;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn771; Calibrated; 2/2/2016

« Phantom: Triple Flai Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e  Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 99,69 V/m; Power Drift = -0,03 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) = 10.3 W/kg; SAR(10 g) = 5.32 W/kg

Maximum value of SAR (measured) = 14.8 W/kg

dB
0

-3.50

-10.50

-14.00

fes

-17.50

0 dB = 14.8 W/kg = 11.70 dBW/kg

Centificate No: Z16-97240 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Client SGS(Boce) Certificate No:  Z16-97242
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 733

Calibration Procedure(s) FD-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: December 7, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). 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 laboralory facility. environment temperature(22z3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Gertiﬁcatﬁn.} Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG No.EX3-7433_Sep16) Sep-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAGNo.Z16-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
MNetwork Analyzer ES071C | MY46110673 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer é z(
Reviewad by: Qi Dianyuan SAR Project Leader 4’3’“’671//
Approved by Lu Bingsong Deputy Director of the laboratory r‘f,'g 4@1}{‘
13

Issued: December 11, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx v,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 300MHz to 3GHz)", February
2005

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the 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.

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

*» SAR measured: SAR measured al 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%.

Centificate No: £16-97242 Pape 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Freguency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+x02)°C 394+6% 1.81 mho/m £ 8 %
Head TSL temperature change during test <1.0°C —_— —_—
SAR result with Head TSL
SAR averaged over 1 ¢ (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.3mW/g

SAR for nominal Head TSL parameters

normalized to 1W

53.1 mW /g £ 20.8 % (k=2)

SAR averaged over 10 ¢mi' (10 g) of Head TSL Condition

SAR measured 250 mW inpul power 822mW /g

SAR for nominal Head TSL parameters normalized to 1W 249 mW /g £ 20.4 % (k=2)
Body TSL parameters

The following parameters and calculalions were applisd.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 527 1.95 mho/m

Measured Body TSL parameters (22.0+0.2)°C §3.1£6% 1.94 mho/m £ 6 %

Body TSL temperature change during test =1.0°C — —_—
SAR result with Body TSL

SAR averaged over 1 ¢m (1 g) of Body TSL Condition

SAR measured

250 mW input power

127 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

51.0 mW /g £ 20.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5B5mW/g
SAR for nominal Body TSL parameters narmalized e 1W 23.5 mW /g £ 20.4 % (k=2)

Certificate No: 7Z16-97242
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.90+4.11jQ

Return Loss - 26.3dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 49 70+ 5.90j0Q

Relum Loss - 24 6dB
General Antenna Parameters and Design

Electrical Delay (one direction) J_ 1.257 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

Certificate No: Z16-07242 Page 4 of' 8
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DASYS Validation Report for Head TSL Date: 11.07.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 733
Communication System: UID 0, CW: Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz: o = 1.809 §/m; er = 39.42; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

=  Probe: EX3DV4 - SN7433; ConvF(7.45, 7.45, 7.45); Calibrated; 9/26/2016;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

= [Electronics: DAE4 Sn771; Calibrated: 2/2/2016

+ Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Senal: 1161/1

»  Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 106.8 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6,22 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

dB
0

-4.34

-8.69

-13.03

-17.38

-21.72

0 dB = 20.4 W/kg = 13.10 dBW/kg

Certificate No: Z16-97242 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.07.2016
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 733
Communication System: UID 0. CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: ['= 2450 MHz: o = 1.943 S/m; g, = 53.12: p= 1000 kgfrrr1
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/TEC/ANS] C63,19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7433; ConvF(7.46, 7.46. 7.46); Calibrated: 9/26/2016:
= Sensor-Surface: 2mm (Mechanical Surface Detection)

o LElectronics: DAE4 Sn771; Calibrated: 2/2/2016

« Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10(7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube (: Measurement grid; dx=5mm,
dy=5mm, dz=5mm

Reference Value = 98.60 V/m; Power Drift = <0.01 dB

Peak SAR (extrapolated) = 26.0 W/kg

SAR(1 g) =12.7 W/kg; SAR(10 g) = 5.85 W/kg

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

dB
0

-4.34
-8.68
- AlLalL-

s
-21.69

0 dB = 19.2 W/kg = 12,83 dBW/kg
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Impedance Measurement Plot for Body TSL
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R
Accraditad by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

cient  SGS-SZ (Auden) Certificate No: D2600V2-1125_Juni6
|CALIBHAT!0N CERTIFICATE |
1

Object D2600V2 - SN: 1125

Calibration procatiurels) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibration dato: June 22, 2016

IHis calibration cenificate documents the traceabilily to national standards, which realize the physical unils of measurements (31},
The measuremenis and the uncertainfies with confidance probabilily are given on he following pages and ara part of the cemificals.

All callbrations have baen conductad In the closed laboratary facility: envirgnment lemperalurg (22 + 3)°C and humidity < 70%

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 # Cal Date (Cenificata No.) Scheduled Calibration

Power meter NRP SM: 104778 DE-Apr-16 (Mo, 217-02288/02289) Apr-17

Powar sansor NAP-£91 Sh 103244 OB-Apr-16 (Mo, 217-02268) Apr-17

Power sensor NRP-Z51 SM: 103245 DG-Apr-16(MNo. ZIT-OEEEE} Apraa T

Reterance 20 4B Atteruator S 5058 (20k) 05-Apr-16 (No. 217-02282) Apr-17

Type-M mismatch combination Sh: S047.2 ( 06327 05-Apr-16 (No. 217-02285) Apr=17

RAslergnce Proba EX30VA SN, 7340 15-Jun-16 (Mo, EX3-7345_Jun1B6} Jun-17

DAE4 aN: 601 A0-Dec-15 (No. DAE4-B01_Dec1s) Dec-16

Sacandary Standards 10 # Check Data {in housa) Scheduled Check

Powar mater EPM-4424 SN GB37480704 07-0ct-15 (No, 217-02223) In house check: Oct-18

Powar sanser HP B481A SM US3aT2eaTan 07-0Ocl=15 (No, 217-02222} tn house chook! Qot-16

Power sensor HP 84814 SR MY41082317 O7-Cxit=15 (Mo, 217 -02223) In house check: Ool-16

RF genarator RAS SMT-06 SN 100972 15-Jun-15 (In house check Jun-15) in howss check: Oct-16

Metwork Analyzar HP BYS3E SN USA7300585 18-0ct-01 {in house check Oct-15) In house check: Ocl-16
Marme Function jignaure

Calibratad by: Giaudio Leubler Labaratary Tachnician é

Approved by: Katia Pokovic Tochnical Manager W

Issued: Juni 23, 2016

'his calibration cenificate shall not be reproduced except In full without written approval of the laboratony.
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Swiss Calibration Sorvice

Accraditad by the Swiss Accraditalion Sevice [SAS) Accreditation Ne.. SCS 0108
The Swiss Accreditation Service Is ona of tha signataries 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, “|EEE 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) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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%.

Cerlificate No: D2600V2-1125_Jun16 Fage 2ot 8



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

DASY Version DASYS vszea8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipoie Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy. dz =5mm

Frequency 2600 MHz =1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 38.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2)"C 38.0£6% 2.04 mho/m =G %

Head TSL temperature change during test =05"C sisne =
SAR result with Head TSL

SAR averaged over 1 em’ (1 a) of Head T5L Condition

SAR measured 250 mW inpul power 14.5 Wikg

SAR for nominal Head TSL parametars normalizad 1o 1W 56.6 W/kg = 17.0 % (k=2)

S5AR averaged over 10 em” (10 g) of Head TSL condition

SAR measured 250 mW inpul power 5.43 Wikg

SAR for nominal Head TSL parameters normalized o 1W 25.4 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Boedy TSL parameters 220G 52.5 218 mho/m

Measured Body TSL parameters (220+0.2)"C 522+6% 2.21 mha'm + 6 %

Body TSL temperature change during test <05*C R -
SAR result with Body TSL

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

SAR measured 250 mW input power 13.7 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

54.2 W/ikg = 17.0 % (k=2)

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

candition

SAR measured

250 mW input power

6.12 Wikg

SAR for nominal Body TSL parametears

normalized to W

24.3 Wikg = 16.5 % (k=2)

Certilicate No: D2600V2-1125_Jun16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, iranstarmed to feed point 49.00-490Q
Retum Loss - 258dB

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed paint 45.7 2 -4.00
Retum Loss -242 dB

General Antenna Parameters and Design

Electrical Delay [one direction) 1.158 ng

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second amm of the dipole. The antenna s theretore short-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in order to improve matching when loaded according to the pasition as explained in the
“Measurament Gonditions” paragraph. The SAR data are not affected by this change. The overall dipole Iength 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
leadneint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured an L October 22, 2015

Cerificats No: D2600V2-1125_Jun1B Page 4 of 8




DASYS Validation Report for Head TSL

Test Labaratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1125

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

Medium parameters used: = 2600 MHz: o = 2.04 S5/m: g = 38; p = 1000 kga’m‘l
Phantom section: Flat Section

Measurement Standard; DASY S (IEEE/NEC/ANS] CH3.19-201 1)

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.56, 7.56, 7.56); Calibrated: 15.06.2016;

Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn60 ] ; Calibrated; 30.12.2015
Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Date: 22.06.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5Smm
Reference Value = 113.4 V/m; Power Drift = (0.05 dB
Peak SAR (extrapolated) = 31.0 W/kg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.43 W/kg
Maximum value of SAR (measured) = 24.5 W/kg

-5.11

-10.23

-15.34

-20.46

-2h.h7

0dB =245 W/kg = 13.89 dBW/kg

Certificate No: D2E00V2-1125_Jun16 Page 5of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dare: 22.06.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1125

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

Medium parameters used: f = 2600 MHz; 6 = 2.21 8/m; g, = 52.2: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S5 (IEEE/IEC/ANSI C63.19-2011})

DASY52 Contiguration:
s  Probe: EX3DV4 - SN7349; ConvI(7.48. 7.48, 7.48); Calibrated: 15.06.2016;
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Clectronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
» DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 106.4 V/m: Power Drilt =0.03 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.12 W/kg

Maximum value of SAR (measured) = 22.7 W/kg

-9.54

-14.11

-19.08

-23.85

0dB =227 W/ke = 13.56 dBW/kg

Carificate Mo: D2600V2-1125_Jun16 Page 7 of B



Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 1267

Calibration Procedure(s) FD-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEx)

Calibration date: February 23, 2017

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

Al 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)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
|
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
|
Mame Function Signature

Calibrated by: Yu Zongying SAR Test Engineer / %
Reviewed by: Qi Dianyuan SAR Project Leader M

Approved by: LuBingsong  Deputy Director of the laboratory i?&fﬂ’ﬂ:{i

Issued: February 24, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-970235 Page 1 of 3
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Add: No.51 Xuevuan Road, Hoidien District, Betjing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail; culi@chinatl.com Hitp://www.chinatil.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

= The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z17-97025 Page 2 of 3
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Add: No.51 Xuevuan Road, Haidian Districy, Beijing. 100191, China

Tel: +B6-10-62304633-2218
E-mail: enlgchinattl.com

Hup:/'www.chinattl.cn

DC Voltage Measurement
AID - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LEB =

6.1V,
B1nv,

full range =
full range =

Fax: +86-10-62304633-2209

-1 43mV

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

-100...+300 mV

Calibration Factors

X

Y

Z

High Range 404.393 + 0.15% (k=2) | 403.962 + 0.15% (k=2) | 404.196 + 0.15% (k=2)
Low Range 3.99704 £ 0.7% (k=2) | 3.96717 + 0.7% (k=2) | 3.99451 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

1B5*+1°

Certificate No: Z17-97025

Page 3 of 3
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Tel: +86-10-62304633-2218 Fax: +R6-10-62304633-2200
F-mail: enl@chinattleom Hitp:/fwww.chinanl.cn

Client . SGS(Boce) Certificate No: 217-97130

LIBRATION CERTIFICATE
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Object DAE4 - SN: 1374

Calibration Procedure(s) FF-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date August 31, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1), 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)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer -"‘"" =
Reviewed by: = H

Lin Hao SAR Test Engineer "ﬁﬁ% N

= N

Approved by. Qi Dianyuan SAR Project Leader ﬁﬂ/

Issued: September 02, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-97130 Page 1 of 3




Add: No.51 Xueyuan Road, Hoidian Distriet, Beijing, 100191, Ching
Tel: +86-10-62304633-2218 Fax: +B6-10-62304633-2209
E-mall: ettlid chinattl.com Hitp:/fwww.chinaitl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z17-97130 Page 2 of3
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +R6-10-62304633-2209
E-mail: ¢ttlw chinatil.com Hupe:/rwwewschinatilen

DC Voltage Measurement

AJD - Converter Resolution nominal
High Range: 1LSB = B.uV full range = -100...+300 my
Low Range: 1LSE = 61nV , full range = ) e +3m\y
DASY measurement parameters: Aufo Zero Time: 3 sec; Measuring lime: 3 sec
Calibration Factors X Y Z
404 177 £ 0.15% (k=2)

High Range 403.654 + 0.15% (k=2) | 403.901 + 0.15% (k=2)

3.96900 = 0.7% (k=2)

Low Range A 98379 £ 0.7% (k=2)

3.99103 + 0,7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

41.5°£1°

Certificate No: Z17-97130 Page 3 of 3
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttl@chinattl.com Http://www.chinattl.cn
Client :  SGS

Object DAE4 - SN: 896

Calibration Procedure(s) FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: September 27, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(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)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer i j/«/ ;
; . Sl s N

Reviewed by: Zhao Jing SAR Test Engineer / &, _‘,é 5

o [ 5 |
A d by: Wy <2 7

pproved Dy: Qi Dianyuan SAR Project Leader \ 19

b :\?"
Issued: September 28, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-97176 Page 1 of 3
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: ctti@chinattl.com Http://www.chinattl.cn
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

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

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z17-97176 Page 2 of 3
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hittp://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV , full range = -1
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

X Y

Calibration Factors

Y4

High Range 404.032 + 0.15% (k=2) | 404.279 £ 0.15% (k=2)

404.212 + 0.15% (k=2)

3.98050 +0.7% (k=2) | 3.99535 + 0.7% (k=2)

Low Range

3.97225 £ 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system

3010

Certificate No: Z17-97176 Page 3 of 3
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Tel: +R6-10-62304633-221K Fax: +86-10-62304633-2209
E-mail. cttld chinattl.com Hitpdwww.chingtil.gn

Client SGS(Boce) Certificate No: Z16-97238
CALIBRATION CERTIFICATE
Object EX3DV4 - SN.:3962

Calibration Procedure(s) FD-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2016
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). 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)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z81 | 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAttenuator | 18NSOW-10dB  13-Mar-16(CTTL No.J16X01547) Mar-18
Reference20dBAttenuator | 18NS0W-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG No.EX3-7307_Feb16) Feb-17
DAE4 SN 1331 21-Jan-16(SPEAG, No.DAE4-1331_Jan16) Jan-17
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 27-Jun-16 (CTTL, No.J16X04776) Jun-17
Network Analyzer ESO071C | MY46110673  26-Jan-16 (CTTL, No.J16X00894) Jan -17
Name Function Signature
Calibrated by:

Yu Zongying SAR Test Engineer %
Qi Dianyuan SAR Project Leader M
Approved by: Lu Bingsong Deputy Director of the laboratory [,91’%3’2

Issued: December 20, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Reviewed by:

Centificate No: Z16-97238 Page 1 of 11
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Add: No.51 Xueyuan Road, Haidian Distnict, Betjing. 100191, China

lel: +R6-10-62304633-221K Fax: +86-10-62304633-2209

E-mail: ettlachinattl.com Htipfwww.chinattl.gn
Glossary:
TSL tissue simulating liquid
NORMXx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx y,2
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization © @ rotation around probe axis
Polarization 8 © rotation around an axis that is in the plane normal to probe axis (at measurement center), |

8=0 is normal to probe axis

Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorpltion 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 300MHz to 3GHz)", February 2005

¢) |IEC 82209-2, "Procedure lo determine the Specific Absorption Rate (SAR) for wireless communication
devices used In close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

¢ NORMy,y z: Assessed for E-field polarization 8=0 (f£900MHz in TEM-cell; f>1800MHz: waveguide)

NORMx,y,z are only intermediate values, i e., the uncertainties of NORMx y,z does not effect the

E* -field uncertainty inside TSL (see below ConvF).

« NORM(f)x vz = NORMx,y,z" frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

« DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does nol depend on frequency nor media.

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

o Axyz Bxyz CxyzVRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx.y.z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

+ Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

= Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Centificate No: Z16-97233 Page 2 0f 11
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Probe EX3DV4

SN: 3962

Calibrated: December 19, 2016
Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systeml)

Certificate No: Z16-97238 Page 3 ol 11
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Add: No.S1 Xueyvuon Road, Haidian Districy, Betjing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: culiachinatl.com Hitp s ehinaile

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3962

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/i(Vim)®)* 0.41 0.48 0.44 +10.8%
DCP(mV)° 100.4 100.7 93.8

Modulation Calibration Parameters

uibD Communication A B C D VR Unc®
System Name dB dB/uV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 175.7 +2 4%
Y 0.0 0.0 1.0 193.3
z 0.0 0.0 1.0 176.0

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%,

* The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).
® Numerical linearization parameter: uncertainty not required.

e Uncerainly is delermined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Centificate No: Z16-97238 Page 4 of 11
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3962

Calibration Parameter Determined in Head Tissue Simulating Media

. : G
f [MHz]® P:r:li:tt;:;y g Cun::;;l;!;ty ConvF X | ConvF Y | ConvF Z | Alpha® ﬁ:’:; :::;’

750 419 0.89 9.94 594 9.94 0.35 0.70 +12%
835 41.5 0.90 9.78 978 9.78 0.45 0.88 +12%
1750 401 1.97 B8.48 8.48 8.48 0.42 081 | £12%
1900 40.0 1.40 8.27 8.27 8.27 0.56 0.73 | £12%
2000 40.0 1.40 8.00 8.00 8.00 0.20 1.26 | £12%
2300 39.5 1.67 7.65 7.65 7.65 0.29 1.089 | +12%
2450 39.2 1.80 7.33 7.33 7.33 0.29 1.18 | +12%
2600 39.0 1.96 7.39 7.39 7.39 0.45 085 | £12%
3500 37.9 2.91 6.9 6.99 6.99 0.35 136 | +13%
3700 37.7 3.12 6.54 6.54 6.54 0.39 1.27 | £13%
5250 35.9 4.71 5.22 5.22 5.22 0.40 1.25 | £13%
56800 355 5.07 4.71 4.71 4.71 0.40 135 | +13%

| 5750 354 522 4.88 4.88 4.88 0.45 1.30 | £13%

“ Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2), else il is restricted to
+50MHz. The uncerainty is the RSS of ConvF uncerainty al calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, B4 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz
F At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to +10% if liquid compensation
formula 1s applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and T) Is
restricted to £5%, The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Cenificate No; Z16-97238
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3962

Calibration Parameter Determined in Body Tissue Simulating Media

G
f [MHz]® PE:';‘::;YF c“""t;:::? ConvF X | ConvF Y | ConvF Z | Alpha® B;:'::E {u:z‘;'
750 55.5 0.96 10.08 | 1008 | 1008 | 040 | 085 | +12%
835 55.2 0.97 9.87 9.87 987 | 016 | 169 | £12%
1750 53.4 1.49 8.41 8.41 841 | 054 | 075 | +12%
1900 53.3 152 7.82 7.82 782 | 015 | 147 | +12%
2000 53.3 1.52 7.88 7.88 788 | 016 | 168 | +12%
2300 529 1,81 7.62 7.62 762 | 053 | 079 | +12%
2450 52.7 195 746 7.46 746 | 037 | 107 | +12%
2600 52.5 2.16 7.26 7.26 726 | 037 | 1.03 | £12%
3500 51.3 3,31 6.62 6.62 662 | 039 | 154 | +13%
3700 51.0 3.55 6.57 6.57 657 | 038 | 1.74 | +13%
5250 48.9 5.36 484 484 484 | 045 | 155 | +13%
5600 485 577 416 | 4.16 416 | 050 | 170 | +13%
5750 48.3 5.94 4.49 4.49 449 | 050 | 195 | +13%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4 4 and higher (Page 2), else it is restricted to
+50MHz, The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and @) can be relaxed to +10% if liquid compensation

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to #5%. The uncertainty Is the RSS of the ConvF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe lip diameter from the boundary

Certificate No: Z16-97238
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: 7.5% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=835 MHz, WGLS R9(H_convF)

f=1750 MHz, WGLS R22(H_convF)

SARPNRGIW

Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3962

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 151.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Certificate No: Z16-97234 Page 11 of 11
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Client SGS(Boce) Certificate No: Z17-97003

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3789

Calibration Procedure(s) FD-211-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: January 13, 2017

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). 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)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAttenuator | 18NSOW-10dB  13-Mar-16(CTTL No.J16X01547) Mar-18
Reference20dBAttenuator | 1BNSOW-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAGNo.EX3-7433_Sep16)  Sep-17
DAE4 SN 1331 21-Jan-16(SPEAG, No.DAE4-1331_Jan16) Jan-17
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 27-Jun-16 (CTTL, No.J16X04776) Jun-17
Network Analyzer ES071C | MY46110673  26-Jan-16 (CTTL, No.J16X00894) Jan -17
MName Function Signature
Calibrated by. Yu Zongying SAR Test Engineer
Raviewed by: Qi Dianyuan SAR Project Leader %
Approved by: -y

Lu Bingsong Deputy Director of the laboratory

Issued: January 1
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No; Z17-97003 Page 1 of 11
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Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polanzation & 8 rotation around an axis that is In the plane normal to probe axis (at measurement center), |

6=0 is normal to probe axis

Connector Angle infarmation used in DASY system to align probe sensor X to the robot coordinate system

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 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 300MHz to 3GHz)", February 2005

¢) |IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDB 885684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMx, y z: Assessed for E-field polarization 8=0 (f<900MHz in TEM-cell, f>=1800MHz: waveguide).

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E* field uncertainty inside TSL (see below ConvF).

=  NORM(Nx y.z = NORMx,y.z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

« [OCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

s  Axyz Bxyz Cxyz VRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00OMHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e  Spherical isotropy (3D deviation from isolropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx
{no uncertainty required).

Centificaie No: Z17-97003 Page 2 of 11
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Probe EX3DV4

SN: 3789

Calibrated: January 13, 2017
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3789

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(uV/(Vim)*)" 0.45 0.50 0.51 +10.8%
DCP(mV)* 102.6 100.7 98.5

Modulation Calibration Parameters

uID Communication A B c D VR Unc®
System Name dB dBuV dB mV (k=2)
0 Ccw X 0.0 0.0 1.0 0.00 1933 | +¥2.7%
Y 0.0 0.0 1.0 195.3
i 0.0 0.0 1.0 199.4

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%.

The uncertainties of Narm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).
¥ Numerical linearization parameter: uncertainty not required.

® Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: Z17-97003 Page 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3789

Calibration Parameter Determined in Head Tissue Simulating Media

G
f (MHz]° Fai:::t::w ”““‘j;f::‘;?" ConvF X | ConvF Y | ConvF Z | Alpha® E:::: :“'k'::}

750 41.9 0.89 8.89 8.89 889 | 0.35 | 080 | +12%

835 415 0.90 8.61 8.61 861 | 016 | 1.40 | £12%
1750 40.1 137 7.55 7.55 755 | 026 | 1.07 | +12%
1900 40.0 1.40 7.37 7.37 737 | 028 | 102 | +12%
2000 40.0 140 7.19 7.19 719 | 026 | 105 | +12%
2300 395 167 7.12 7.12 742 | 057 | 072 | £12%
2450 39.2 1.80 6.85 6.85 6.85 | 057 | 074 | +12%
2600 39.0 1.96 6.70 6.70 670 | 069 | 068 | +12%
5250 359 471 5.00 5.00 500 | 045 | 1.20 | +13%
5600 355 507 448 | 448 | 448 | 045 | 130 | £13%
5750 35.4 522 468 | 468 | 468 | 045 | 140 | +13%

& Frequency validity above 300 MHz of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to £ 110 MHz.
" At frequency below 3 GHz, the validity of lissue parameters (¢ and o) can be relaxed to £10% if liquid compensation

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and g} is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect afler compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certilicate No: Z17-97003
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3789

Calibration Parameter Determined in Body Tissue Simulating Media

" G
f [MHz]° Fa::::j’::w ; c”"'::'g:f’ ConvF X | ConvFY | ConvF Z | Alpha® [:::} :it;
750 55.5 0.96 9.13 9.13 913 | 040 | 088 | +12%
835 55.2 0.97 8.80 8.80 8.80 0.16 1.58 | £12%
1750 53.4 1.49 7.36 7.36 736 | 025 | 1.09 | +12%
1900 53.3 152 | 706 7.06 706 | 021 | 121 | +12%
2000 53.3 1.52 7.20 7.20 720 | 019 | 144 | +12%
2300 52.9 1.81 7.19 7.19 7.19 0.61 078 | £12%
2450 52.7 1.95 6.98 6.98 6.98 0.56 084 | £12%
2600 52.5 2.16 6.83 6.83 6.83 0.46 094 | +12%
5250 48.9 5.36 464 464 464 | 050 | 145 | +13%
5600 48.5 577 3.86 3.86 3.86 0.50 1.76 | + 13%_
5750 48.3 594 427 427 427 0.56 195 | £13%

- Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Abave 5 GHz frequency validity can be extended to £ 110 MHz

F AL frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and ) is
restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than half the prabe tip diameter from the boundary.

Certificate No: Z217-97003 Page s of 11



Add: Ne.51 Xuevuan Road, Haidinn Distriet, Betjing, 100191, China
Tel: +86-10-623(4633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinanl.com Hitp: s ehinuttlen

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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i..ln‘t:m!rlnint:,ir of Axial Isotropy Assessment: +0.9% (k=2)
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Conversion Factor Assessment

f=835 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

S

2

P
g

FE.I'

. r;.r.r;"
|
i

2
|

SARIWAKGHW

2

Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3789

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 47.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1imm
Recommended Measurement Distance from Surface 1.4mm
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