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DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of

_ S & Schweizerischer Kalibrierdienst
Schmid & Partner ﬁlﬁ_ﬁ P Service suisse d'étalonnage
Engineering AG DR Servizio svizzero di laratura
Zeughausstrasae 43, 8004 Zurich, Switzorland ’-gdf;fd—:\h,\? S swiss Calibration Service
R ITLA
Acoredbed by the Swiss Accrediaton Senice (SA5) Accreditation Mo SCS 0108

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

ciont  BACL-SZ (Auden) Certificate No: CLA150-4020 Nov19

[CALIBRATION CERTIFICATE

Dijest CLA150 - SN: 4020

Calration procedure(s) oA CAL-1 5_\"9
Calibration Procedure for SAR Validation Sources below 700 MHz

Calibralion date: Movember 25, 2018

This caliwralion candicata documanis the fraceabdity 1o national standards, which real@a the phisical unils of measwremants (51,
Thi measuremnents and the uncertainties with confidence probabdity ane gaen an 1ha following pages and ane pan of the cerlificata
All caliibralions have begn conducted inhe ciosed laboratory fagilly: ereronment tamparalune (22 « 370 and humidty = 700,

Calibration Eguipment used (METE crilical for caliarahon)

Prifiary Standards D Cal Date (Gemfcale Mo == Schaduled Calibration
Powsar matar MRS SN 104773 05-Ap-19 (Mo, 217-02802702633) Apr-20
Powesar senser MRP-Z91 S 105244 03-Apr-19 (Mo, 297-02302) Apr-E0
Powser sensce MAP-Z241 LH: 105245 03-Apr-19 (Ko, 247-053083} Apr-211
Rafarance 20 dB Attaruatar Sh: 5277 (20x) O4-Apr-19 (ha, 217-02304) Apr-E0
Type-H mismatch combination S BO4T2 S OEAET Od=Apr-19 (Mo, 21702385} Apr-F1
Ralarance Praba EXI0V4 Sh: 3ar7 A1-Dac18 (No, EX3-5877 _DeziB) [xac=19

| DAE4 SN: G54 AF-Jun-1% (Mo, DAESE58 Jun1 5] Juns20

| Secondary Standards iC # Check Date [in house) Schedulesd Check
Powenr miptar E441358 SN GB41 793674 QE-Apr-16 (in house check Jun-1E] In housa check: Jun-20
Pawer sensor E44128 S MY4149E0E7 Q6-Apr-16 (in housa check Jun-18) In housa checks Jun-20
Pawer sensor E44128 S 0001 10 JE-Apr-96 (in houss check Jun-18] In housa chacks Jun-20
RF genaralar HP BS480C SH: LUS3842U0 700 Od-Aug59 (in housa chack Jun-18) In howsa checks Jun<#
Metwark Analyzer Agilert EBISRA | SN: U241080477 A0-Mar-14 {in house check Ooi=19) In hausa check: Oct-20

Mama Furctian Si';rmf e |
Calibrated by: Claisdio Laubdar Laboratony Technician | |

Approvad by Kalja Fokovic Techical Manager M_

Esssad: Movamber 26, 2019

This calibeation gerificats shall not be raproducad axcept in full without wiitien Bpproval of The laboratory.

Certificats Mo: GLATS0-2020_Moe19 Page 1 of &




Calibration Laboratory of

A g Schweizerischer Kallbrierdienst
Schmid & Partner c Sorvice suisse d'italonnage
Engineering AG Servizia svizzera di taratura
Zeughaussirasse 43, 8004 Zurich, Switzertand S  cwiss Calibration Service
hotredited by e Swiss Accreditation Sendce (SAS)] Accreditation Ho.: SCS 0108

The Swiss Accreditation Service is ane of the signatodies to the EA
Mudtilateral Agreement for the recognition of calibralion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM x,v.2
M8, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62200-1, “Measurement procedure for the assessment of Specific Absorplion Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequaency range of
300 MHz to & GHz)", July 2016

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

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

Additional Documentation:
g) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Paramelers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

» Retum Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Retun Loss ensures low
reflected power. No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muttiplied by the coverage factor k=2, which for a narmal distribution comesponds 1o a coverage
probability of approximately 95%.

Certilicate Mo CLATS0-4020_Mow1d Page 2 cf 6




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

DASY Version DASYS

VER.10.3 |
Extrapolation Advanced Extrapalalion
Pharntom ELI4 Flal Phantom Shell thickness: 2 £ 0.2 mm
EUT Pasitianing Tauch Pasitian
Zoom Sean Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratle = 1.4 (2 direclion)
Frequency 150 MHz + 1 MHz

Head TSL parameters
Thix fallgwing parameters and calculations were applied.

Temperature Permittivity Conductivity
b—
Mominal Head TSL parameters 22000 52.3 0.76 mha'm
Measured Head TSL parameters (F20£02)°C F11z6% 0.76 mha'm £ 6 %
Head TSL temperature change during test = 0.5°C — —
SAR result with Head TSL
SAR averaged aver 1 em® {1 g) of Head TSL Condition
5AR measurad 1 W inpul power 3.66 Wikg
SAR for naminal Head TSL parametars normalized to 1W 364 Wikg = 18.4 % (k=2)
SAR averaged over 10 cm® {10 g} of Head TSL | condition
SAR measured | 1 W input power 2.47 Wikg
SR for nominal Head TSL paramlers | normalized to TW 2.46 Wikg = 18.0 % (k=2)

Cadificate Mo: CLATS0-4020_Mow13 Pagea 3 of &




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed 1o feed point 451 0 -2.23 jQ

Fraturn Loss -25.04d8

Additional EUT Data

Manufaciured by SPEAG

Carilicate Moz CLA150-4020_Nov1@ Page 4 of 6




DASYS Validation Report for Head TSL
Dare: 25.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLALSD; Serial: CLALS0 - SN: 4020
Communication System: UTD 0 - CW; Frequency: 150 MEHz
Medium parameters used: 7= 150 MHz; o= 0,76 Sfm; &, =511 p = 1000 kg.i’m'1

Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANST Ca319-2011)

DASY 32 Configuration:
s Probe: EX30V4 - SNIRTT: ConvF(12.4, 12,4, 12.4) @ 150 MHz: Calibrated:; 31.12.2018

s Sensor-Surface; 1dmm iMechanical Surface Detection)

Electronics: DAES Sndad; Calibrated: 27.06.2019
+  Phantom: ELI v4.: Type: QDOVAOOIBE; Serial: TP:1003

o DASYS252.10301513); SEMCAD X 14.6.13(7474)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR {interpaluted) = 5.09 Wike

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)Cube 0: Messurement grid: de=dmm, dy=4mm, dz=1.4mm

Reference Value = #0.89 Vim: Power Drift = 0,03 dB

Peak SAR (extrapolated) = 6.73 W/kg

SAR(L g) = 3.66 Wk SAR(10 g) = 2.47 Wikg

Ratio of SAR at M2 10 SAR at Ml = 8l.4%

Maximum value of SAR (measured) = 5.06 W/ikg

-2.79
-6.57
-B8.36

-11.14

-13.93

0dB =500 Wikg =7.07 dBW/keg

Cerdicate No: CLATS0-4020_Movig Fage 5of 6




Impedance Measurement Plot for Head TSL
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DIPOLE CALIBRATION CERTIFICATES

& & UL

Callb_ratlon Laboratory of __:x':‘\;u_:.éf)"z_ § Schweizerischer Kallbrieraienst

SChmld & Eﬂ rtner iy it} C Service suisse d'élalonnage
Engineering AG T Servizio svizzara di tarsturs

Zeughausstrasss 43, 8004 Zurich, Switzeriand e S swiss Calibration Service

hecredited by the Swiss Accredilation Service [SAS) Accraditation Ne.: SCS 0108
The Swiss Acareditation Service ks one of the signabodies to the EA

Multilateral Agreement for the recognition of callbration cerliticates

Cliant BACL Certificate Mo: CLA1 5“"4‘]2“}&52“

|CALIBRATION CERTIFICATE

DObgect CLA1S0 - SN: 4020

| Calibration procedurais)

A CAL-15.v2
Calibration Procedure for SAR Validation Sources below 700 MHz

Calibralion dats: February 17, 2020

Calibralion Equipment usaed {METE critizal for calbratian)

This calibration cedificate documents the traceabdity 10 nalicnal standands, which reaize Ihe physical unils of maasuraments (34,
The measuremants and the uncaraintias with confidence probebility are given on the lolowing peges and are part af the certdicale.

A calibentions havee baen conducted in the closed laboratony facility: ensvirenment femgeraiune (22 + 3)°C and humidity < 70%.

Pawer meder E44198

Fawvear gangar E44120

Pawar sansar E241320,

RF panaratar HF 86480

| Metwors Analyzer Agient EEISAA

Calibrated Ly

Approved by

Sh: GB41283874
SN; MY 41458087
SN: oo0110210

Sh: UEABA2U01 70
SN: LISa1080477

Mama
Jirton Kastrali

alja Pk

Primary Standards 0 Cal Date (Cerilicate Mao.) Scheduled Galibration
Pawer meler NRFP Sh: 104778 QA1 (Mo, 217T-DREIENEEE) Agr-20

Pawar sansar NAP-Z51 SM: 103244 B3-Apr-18 (Mo, 217-02632) Agr-20

Paower sansar NAP-261 Sh: 1032456 G3-Apr-16 Mo, 217-02633) MApr-2{

Aeference 30 dB Albaruaien SM: 5277 [20x) Qd-Apre18 Mo, 217-02654) Apra

Typea-N mismalch combination f=1 YR e o e o e=Aqr 14 (Mo, 217-0288%) Agr-2

Rifarence Probe EXI0VG SM: 3877 A1-Dec-19 (Mo, EXS-IETT_Decl ) D20

DaE4 Bh: A54 2F-Jun-18 (Mo, DAED-654_Jun18) Jun-20

Sacondary Standards D# Check Dale (n bovsa) Scheduled Chack

O5-Agr-16 {in house chack Jun-18)
0G-Agr-14 {in house check Jun-18)
0E-Apr-16 {In house check Jun-13)
Od-Auge4 (in housa check Jun-18)
1-Mar-14 {in house chack Oot-19)

Funztian
Laborstory Technizian

Technical Manager

In Fausa chack: Q=20
In hause chack: Jun-20
In hauge check: Jun-20
In hause chack: Jun=20
In house ehack: Ogt-20

Signatura

Issuad: Februasy 18, 2020

| This calibratian cebficale shall nol be reproduged excepl in iul withoul witlen approval of the labarabary,

Carificate Mot CLA1E0-4020_Feb20
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzartand

Schwaizerischer Kalibrlerdiens1
Service suisse d'éalonnage
Sarvizio svizzero i laralura
Swisa Calibration Serdce

wow

Accradiied by Ihe Swiss Accredilation Sardca (5A5) aAcereditation Me,: SCS 0108
The Swiss Acareditation Servics ls one of the signataries to the EA
Multiloteral Agroement for the recagnitian of ealibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL S NORM =,y,z
MFA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) 1EC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR}) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) 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 & GHz)", March 2010

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

Additional Decumentation:
e} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

*  MMeasurement 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.

¢ Anlenna Parameters with TSL: The source is mountad in a touch configuration below the
center marking of the flat phantom,

= Relurn Loss: This parameter is measured with the source positioned under the liguid filled
phantem (as described in the measurement condition clause). The Return Loss ensures low
reflected power. Mo uncertainty required.

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

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

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

The reported uncertainty of measurement is staled 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%.

Certilicate No; CLATE0-4020_Feb20 Page 2 of 6




Measurement Conditions

LDASY system configuration. as far as not given on page 1.
DASY Verslon DASYS W52 104
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thicknass: 2 0.2 mm

EUT Positioning

Teuch Position

Zoom Scan Resalution

dx, dy = mm, dz = mm

Graded Ratio = 1.4 (Z direction)

Frequency

150 MHz = 1 MHz

Body TSL parameters

The foflowing parameters and caloulations ware applied,

Temperature Permittivity Conductivity

MNominal Body TSL parameters 2200 B1.9 0.80 mho'm

Measured Body TSL parameters 220+ 02)°C B36 6% 0.81 mhovm = & %

Body TSL temperature change during test <0.5°C -
SAR result with Body TSL

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

SAR measurad 1 W input power 374 Wiy

SAR for nominal Body TSL parameters normalized to 1W 3.72 Wikg = 18.4 % (k=2)

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

SAR measured 1 W input powar 254 Wikg

SAR for nominal Body TSL parameters normalized to 1W 2.53 Wikg = 18.0 % (k=2)

Certificate Mo: CLA150-4020_Feb20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Body TSL

[ Impedance, transformed o feed point

4550 + 1.8
Fasturn Loss - 25948
Additional EUT Data
[ Manufactured by SPEAG

Cortilicate No: CLA150-4020_Fab20
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DASYS Validation Report for Body TSL

Date: 17.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLAIS0; Type: CLALS0; Serial: CLALSD - SN: 4020

Communication System: UID O - CW; Frequency: 130 MHz

Medivm parameters used: f= |50 MHz; o =0.81 S/m; & = 63.6; p= 1000 kg.l’m"
Phantom section: Flat Section

Measurement Standard: DASY 3 {(IEEEAIEC/ANSI CO3.19-201 1)

DASY 52 Configuration:
« Probe; EX3DV4 - SN3ETT, ConvE(LL5L LLSL LLSD @ 150 MHz; Calibraned: 31.12.201%
= Sensor-Surface: 14mm {Mechanical Surface Delection)
= Electronies: DAE4 Sni54; Calibrated: 27.06.2019
+  Phantom: ELI v4.0; Type: QDOVADDIBB: Serial: TP: 1003

= DASYS2 5210401527y SEMCAD X 14.6.14(7483)

CLA Calibration for MSL.-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7VCube 0: Measurement grid; ds=4mm, dy=4mm. de=14mm

Reference Value = 78.40 Vi Power Drift = (.01 dB

Peak SAR (exirmpolated) = 6.77 Wikg

SAR(1 g) = 3.74 Wikg: SAR(10 g) = 2.54 Wikg

Smallest distance from peaks W all points 3 B below: Larger than measarament grid (=30 mm)

Ratio of SAR at M2 1o SAR ai M1 =82.3%

Maximum value of SAR (measured) = 5.11 Wikg

.49

-11.32

-14.15 i
DdB =317 Wikg =7.13 dBW/kg

Cerfificata Mo: CLA150-4020_Fab2) Page B of 6




Impedance Measurement Plot for Body TSL
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