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DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty C
Medium parameters used: f = 2300 MHz; o = 1.702 S/m; & = 39.77; P
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz;
2021-05-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Calibrated:

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

Reference Value = 102.7 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 24.8 W/kg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.88 W/kg

Smallest distance from peaks to all points 3 B below =9 mm

Ratio of SAR at M2 to SAR at M1 = 50.4%

Maximum value of SAR (measured) = 20.3 W/kg

|
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-16.67

20.84 —
0.dB =20.3 W/kg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calbration Procedure(s)

for dipole validation kits
Calibration date’

This calibration Certificate documents #he traceabillty to national standards, which realize the physical units of
the

@ w with confidence probabilty are given on the following
pages and are part of the cerlificate.

Al calibrations have been conducted In the closed laboratory facility: environment temperature (22:3)°C and

humidity<70%.

Gaiibration Equipment used (MATE crital fo calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 ‘ 108277 24-Sep-21 (CTTL. No.J21X08326) Sep-22
Power sensor  NRP8S | 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 28-May-21(SPEAG No EX3-7307_May21) May-22
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23

| _Secondary Stancards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00408) Jan-23
Network Analyzer ES071C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan-23
Name Function Signature

CaRbeatad by: 2Zhao Jing | 8AR Test Engineer -ﬁ ¥

Raviowed by: Lin Hao [$AR Tost Engincer \’M

Approved by QiDlanpan | SAR Proat Leater _Was e}

Issued: April 8, 2022
This calibration certificate shall not be reproduced except in full withoul written approval of the |aboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
NA not applicable or not measured
to the g
l) IEC/IEEE 62209 1528, Procedure for The of Specific

Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpratation 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.

o 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.

.o

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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DASY system configuration, as far —
DARY Wraian Pave ey Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
P Impedance, transformed to feed point [ 5210+ 3200
Phantom Triple Flat Phantom 5.1C | Retum L¢ 28548
oss -
Distance Dipole Center - TSL 10 mm with Spacer \
Zoom Scan Resolution dx, dy, dz =5 mm | General Antenna Parameters and Design
Frequency 2450 MHz £ 1 MH;
= [ ectrical Detay (one arection) [ 10868
Head TSL parameters
The following parameters applied.
Tomperature | Permittvity | Conductivity Afer long term use with 100W radited power ol a lght warmingof th dipole near the feec-point can
measu
Nominal Head TSL parameters 220°C 302 1,80 mholm
Measured Head TSL parameters 220202)°C 25:6% | 179mnom6% ipole is made of standard 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
Head TSL temporature change during test|  <10°C — — 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.
SAR result with Head TSL No excessive force must be applied to the dipole arms, because they might bend or the soldered
SAR 1 cm’ (1g)of Head TSL Condition | ‘connections near the feed-point may be damaged.
SAR measured 250 MW input power | 132Wig
SAR for nominal Head TSL parameters normalized to 1W 53.0 Wikg £ 18.8 % (k=2) Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured | 250 mW nput power 6.15Whg Manufactured by SPEAG
‘SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg £ 18.7 % (k=2)
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2;

Communication System: UID 0, CW; Frequency: 2450 M

Medium parameters used: f = 2450 MHz;
Phantom section: Right Section

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

DASYS Configuration:

Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz; Calibrated:

2021-05-26
Sensor-Surface: 1. 4mm (Mecl

Dipole Calibration/Zoom Scan (7x7
dy=Smm, dz=Smm

Reference Value = 104.6 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm ?/
9.2¢

Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured)

Electronics: DAE4 Snl $56; Calibrated:
Phantom: MFP_VS5.1C (20deg probe ti
DASY52 52.10.4(1535); SEMCAD X 14.¢

2 Adt: No.52 HenYumBl Road, Holdes D, Boffng, 100191, Chg
Pebise: 10011, Cue Tel: +86-10-6504633-2079  Fax: +86-10-62304633-2504
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Date: 2022-04-01 Impedance Measurement Plot for Head TSL

Serial: D2450V2 - SN: 817
uty Cyel

1:1

o=1.79 S/m; & = 1000 kg/m’®

7L ST (og Wag 10,0048/ aF G.060d8 TFLY
ST L4000 o T84 &

hanical Surface Detection)

4 i
1-12 S P

‘ype: QD 000 PS1 Cx; Serial: 1062 ,

14(7501) .

x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,

1 seith (W3X) scale 1.000u (72 oeT)
51 2.4500000 @ S2.480 3.20280 208.05-pK

a8
0

-4.40
-8.80
1319
17.59

-21.99 | L

0dB =221 Wig= uuaswm;

Certificate No: 222-60107

_—
1 suamee ' Y sw2es e W

Centificate No: 222-60107 Page 60f6

PageSofs |

HBRACI 2 HI
Inspection & Testing Services .S

VZ‘EWZ

"*elww ves (Kunshass
ENC Laborato

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at htlg ://www.sgs.com/en/Terms-and-Conditions. asg(x and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at http: m/en/Terms-an: ment.aspx.
Attention is drawn to the Ilmilahon of liability, indemnification ai

isdiction issues defined therem Any holder of this document is
advised that information ined hereon refl the Cq y's findi at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responslblht is to its Clxent and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the t nnot be reproduced
except in full, without prior wrltten approval of the Company. Any unauthorlzed alteration, for?ery or falslflcatlon of the content or
appearance of this may be pi o the fullest extent of the law. Unless otherwise stated the
results shown in this test reporl referonl to the sample(s tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity oytestlng linspection report & certificate, please contact us at telephone (86-755)8307 1443,
or email: CN.Doccheck@sgs.com

No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57355888  f(86-512)57370818  www.sgsgroup.com.cn

fE IR BUTEFEELEHLKI0S %K 215300 1(86-512)57355688  f(86-512)57370818  Sgs.china@sgs.com
I

Test Report Form Version: Rev01l Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Page: 17 of 28

1.11 D2600V2 - SN 1158

. ) " In Collaboration with
In Collsboraton with & *Inﬁf T
TTL e e o & i CAICT 777 s p e ag CAICT
br————— =0 CNASWWW CALIBRATION LABGRATORY
At o2 oY Rowt, Nl Diic, B, 100191 K Nl (50 A o2 s Ro, oidin Disic B, 10191, Chin
Tel: +B6-10-623046332512  Fax: +86-10-62304633-2 Tel: +86-10-62304633-2079.  Fax: +86-10-62304633
Bl ctigctinanicon . Higdaorwistiasics E-mal: colchinaticom  hp:/wwaechinatlcn
Clig SGS-CN Certificate No:  222-60108
= B T e
N CER M | Fogdiaa Glossary:
| ik TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D2600V2 - SN: 1158 N/A not applicable or not measured
Calibration P
libration Procedure(s) FF-Z11-003-01 tothe
Calibration Procedures for dipole validation kits a) IEC/IEEE 82209 1528, Procedure for The of Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calbration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s1). The and the with confidence probabilty are given on the following Asatoiial Docaribital
Ppages and are part of the certificate. ional Documentation:
iy - ©) DASY4/5 System Handbook
Al calibrations have been conducted in the ciosed laboratory facilty: environment temperature (22¢3)C and Methods Applied and Interpretation of Parameters:
humidity<70%. *  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (M&TE critical for calibration) * 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
Primary Standards D# Cal Date (Calibrated by, Certificate No) __Scheduled Callbration paralel to the body axis.
;’“"” s ot 1> a;“ ;_r’: G J’z 1;63323) o) che s»zzl «  Feed Point Impedance and Retur Loss: These parameters are measured with the dipole
Yower Meter i 24-Sp0-21 (CTTL, positioned under the liquid filled phantom. The impedance stated is transformed from the
Power stitear § NRPES, | 10488 24-8pp-21 (CTTL, No.J21x0832€) Sep-23 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 | | 26-May-21(SPEAG\No.EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1856 | || 12Jan-22(CTTL-SPEAGNo.222-80007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
I No uncertainty required.
Secondary Standards D# || Cal Date (Calibrated by, Certificate No.) Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
Signal G E4438C | MY49071 13-Jan-22 (CTTL, No J22X00409) Jan23 . ::"R non:lal(zod. SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY4B110673 | 14-Jan-22 (CTTL, No.J22X00406) dont-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by: m " i ™ The reported uncertainty of measurement is stated as the standard uncertainty of
220 ding |saR Test Enginer TN Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewsd by PR R ——— 3 M B Corresponds to a coverage probabilty of approximately 95%.
Approved by al:hyu“ i Impmlﬂp« =Bz
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without writien approval of the Iaboratory.
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" In Colaboration with " In Collsboration with
'CALIBRATION LABORATORY S — CALIBRATION LABORATORY
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Measurament Conditons Appendix (Additional assessments outside the scope of CNAS L070)
as far 1
mv Version DASY52 52.10.4 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
e e e “‘ Impedance, transformed to feed point [ 49.90-6.49j0
R Loss -
Distance Dipole Center - TSL 10mm with Spacer | azcai [ 23808
Zoom Scan Resolution dx, dy, dz =5 mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz |
y [ Etectrical Detay (one direction) I 1053ns
Head TSL parameters
The following parameters appl
Temperature Permittivity Conductivity | After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C 390 1.96 mhoim P memnied
Measured Head TSL parameters (220402)°C B746% | 196 mhom 6% | 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
Hoed TBL tompersture change during teet| _ <1.0°C = of the dipoles, smal end caps are added 1o the dipole arms in order & improve matching when oaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard.
1 om’ (g ofresaTel Condion ] No. tmu:amuu bewqrx;g.m:‘avm arms, because they might bend or the soldered
SAR measured 250 mW input power 13.7Whg |
SAR for nominal Head TSL parameters normalized to 1W 54.8 Wikg £ 18.8 % (k=2) |
SAR averaged over 10 cmi’ (10.g) of Head TSL Condition Additional EUT Data
SAR measured 250 W input power 6.12Whg | Menscareaby =7y
SAR for nominal Head TSL parameters normalized to 1W 24.5Wikg £ 18.7 % (k=2)
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DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Ty,
Communication Syste y
Medium parameters used: f = 2600 MHz; o = 1.955 S/m; &, = 38.68;
Phantom section: Right Section
Measurement Standard: DASY (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Impedance Measurement Plot for Head TSL

71 ST Cog Aag 10,0098/ AeF 000006 TFLY
$0-90 5. 4500000 G 23767 @8

* Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26

Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1556; Calibrat 1-12 T _\
Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 L
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (77x7)/Cube 0: Measurement grid: dx=Smm, I o e o gy =
dy=Smm, dz=Smm 2000000 @r 4999004 h

Reference Value = 103.3 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.0 W/kg

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

Smallest distance from peaks to al points 3 dB below = 8.9 mm

10 %4280

Ratio of SAR at M2 to SAR at M1 = 47.5% ¥
Maximun value of SAR (measured) = 23.4 W/kg {
\
8
0
| v 2000 W
S0 |
an }
-18.81 |
i
s | ! . |
0.dB =23.4 W/kg = 13.69 dBW/kg
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Client SGS-CN Certificate No:  222-60187
'CALIBRATION CERTIFICATE X Glossary:
. _ TSL imulating liquid
ConvF it in TSL/ NORMXx,y,z
Object DSGHzV2 - SN: 1095 NA not applicable or not measured
Calibration Procedure(s)
FRZ11-003-01 > Calibration is Performed According to the Following Standards:
Calibration Procedures for dipole validation kits a) IEC/IEEE Procedure for The of Specific Ab:
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Cubmton dste; el Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calibration Cerificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Ppages and are part of the certificate. Additional Documentation:
) DASY4/5 System Handbook
ANl calibrations have been conducted in the closed laboratory faciity: environment temperature (22+3/C and
iy <70%, " il A Methods Applied and Interpretation of Parameters:
: Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) « 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
Primary Standards 0% Cal Date ) parallel o the body axis.
PowsrMeter NRF2 [ 106277 24-Sep-21 (CTTL, No.J21X08326) Sep22 « Feed Point Impedance and Retur Loss: These parameters are measured with the dipole
Powersensor NRPES | 104291 24-Sep-21 (CTTL, NoJ21X08326) sep22 positioned under the liquid filed phantom. The impedance stated is transformed from the
fhisadion: Siris ¢ denz2) - measurement at the SMA connector to the feed point. The Retun Loss ensures low
reflected power. No uncertainty required.
D=4 SNISSS  12an22(CTILSPEAGN22260007) Jan2 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
D# by, ) «  SAR measured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY46T10673  14~Jan-22 (CTTL. No.22X00406) Jan23 connector.
« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Si
Calibrated by: Zhao Jing ‘SAR Test Engineer =5 The reported uncertainty of measurement is stated as the standard uncertainty of
= Measurement multiplied by the coverage factor k=2, which for @ nommal distribution
Reviewed by: LinHao ‘SAR Test Engineer «ﬁf»;{; Corresponds to a coverage probability of approximately 95%.
Aerrowed by: Qi Dianyuan ‘SAR Project Leader =
Issued: June 6, 2022
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CAICT “ 7T s b e s g CAICT

e PR
e e
o — R T
‘Measurement Conditions Head TSL parameters at 5300MHz
mr " .
DASY Version DASYS2 52104 Temperature [ Pormittivity Conductivity
Extrapolation ‘Advanced Extrapolation Nominal Head TSL parameters. 20°C l 3859 476 mhom
Prantom Tl Pt rantom 5.1 Messured Hoad SL parameters @0:09C_ | m2:6% |amammomzen
Distance Dipole Goter - TSL Tomm o Spacer Wesd TSL tempersturechange durngwst| <10 | — =
e e e T
5200 MHz £ 1 MHz SAR result with Head TSL at 5300MHz
5300 MHz £ 1 MHzZ cm’_(1g) of Head TSL Condion
Pospesiy e ‘SAR measured 100 mW input power 794Wig
5900 Mg 3 1 MYy 'SAR for nominal Head TSL parameters ‘normalized to 1W T79.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
T — AN
& SAR for nominal Head TSL normalized to 1W 22.6 Wikg £ 24.2 % (k=2)
‘Nominal Head TSL parameters 20°C 360 4.66 mho/m peren—.
Measured Head TSL parameters. (22002)'C I426% 462mhoim 6% Head TSL parameters at 500MHz
e e =
e T
‘SAR result with Head TSL at 5200MHz Nominal Head TSL parameters. 20°'C 356 4.96 mho/m
cm’_(1g) of Head TSL Condmion Measured Head TSL parameters (220202)°C 4B26% 494 mhoim 26 %
= e = _fans | =
e e e LT
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition SAR result with Head TSL at 5500MHz
SAR measured 250 mW input 222Whg "'l"w‘"um
— SAR measured 100 mW input power 820Whg
e e e
D 'SAR for nominal Head TSL parameters normalized to 1W 825 Wikg £ 24.4 % (k=2)
SAR over 10 cm’ (10 g) of Head TSL.
e |
e T
R —_— — i
&77 5 e CAICT &77r e CAICT
SLTL s e 8 s sARl \_, =Rt
ey e o
P s
R T T

Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 20°c 385 507 mhoim [ impedance, vanstormed 1o feed pont | 46.10-50%0
Moasured Head TSL parameters (220202)°C 746% | 50Smhom26% Rotum Loss [ -23608

Head TSL temperature change during test | <1.0°C — m

Antenna Parameters with Head TSL at 5300MHz
SAR result with Head TSL at 5600MHz

cm’ (19)of Hesd TSL Condtion [impodance, ranstormed to feed pont [ 47802420 ]
SAR messured 100 mW input power 812Whg | Rotum Loss | 2058
SAR for nominal Head TSL parameters nomalized 1o 1W | 80.8 Wikg £24.4 %
) e Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 230Whg [impedance, ranstormed o feed point | 5030-4260 |
SAR fornominal Head TSL parameters normalzed o W | 229 Wikg £ 242 % (ke2) [ Rt Loss [ -27408 ]
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Temperature Pormittivity Conductivity [impodance, vanstormed to feed point | 54.50- 4800 ]
‘Nominal Head TSL parameters 20°C 383 527 mhom [ toss I e
Measured Hoad TSL parameters (@20202)°C M4z6%  |s25mhomsen
Wead TSL temperature change during test|  <1.0°C - = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed o feed pont [ 5150-5610 |
cm’_(1g)of Mesd TSL Conditon [Rotn oss [ 24908 i
SAR moasured 100 mW input power 771 Whg
SAR for nominal Head TSL parameters. normalized to 1W T6.7 Wik £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10g) ofHead TSL Conditon
SAR measured 100 W input power 216Whg
SAR for nominal Head TSL parameters nomaiized o W | 21.5Wikg £24.2 % (ke2)
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General Antenna Parameters and Design DASYS Valdation Report for Hesd TSL Date: 2022.0601
st Laboratory: CTTL, Bejing, C!
[T ——— T Tl ] oot Dipole 5GHz; Type: nsmuvz. Serial: DSGHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
AR long s 1wl HOOW saciatd s el algh 1 . Frequency: S500 Miiz, Fraquency: 5600 Mz, Frequency: SBOOMHz Duty Cycle: 1:1
measured. Medium parameters used: f = 5200 MHz; = 4.
f

‘The center conductor g
the dipole. 'DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
il the paragraph.

y this change. il accord Section
Tea 6o X may be. » ‘soldered DAISA:;me&Mmm DASYS (IEEE/IEC/ANSI C63.19-2007)

Additional EUT Data « Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;

Manufactured by SPEAG ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz;
Calibrated: 2022-01-26

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.79 Wikg; SAR(10 g) = 2.22 Wikg

‘Smallest distance from peaks o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cubo 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.08 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.27 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Certificate No: 22260187 Page70f10 Cenificate No: 22260187 Pagesof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurement Plot for Head TSL
Reference Value = 61.92 V/m; Power Drift = -0.08 di

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 63.9%

Maximum value of SAR (measured) = 20.2 W/kg

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.08 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 35.2 W/kg
sAR(i g) =8.12 wllg SAR(10 g) = 2.3 Wikg

from peaks to all points 3 dB below = 7.2 mm
RanoMSARnlewsARnlMi =625%
Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.13 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 ) = 2.16 Wikg b3
‘Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

0dB 72 dBWIkg
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2 DAE4 - SN 1245

Schis & Patnr Engnawring AG s p e a g Calibration Laboratory of
zﬁ.ur—;;::l Zuren, s.;«m Schmid & Partner
B CaNaEn e Engineering AG
soea sl s Pl ol T —
Accredted by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108

IMPORTANT NOTICE

USAGE OF THE DAE4
The DAE unit is a delicate, high precision Instrument and requires careful treatment by the user. There are no Ctfoct DARAEEDI000D0MEM = GNE1 248
DAE o
e Casteation procadure(s) QA CAL-06.¥30
the threads inside the DAE to wear out Calibration procedure for the data acquisition electronics (DAE)
‘Shipping of the DAE: the DAE
or
Castraton due May 30, 2022
the E-stop may lead to damage of these magnets. Touch and colision erTors are ofien caused by dust and dirt
‘accumuiated in the E-stop. To prevent E-stop failre, the customer shall aways mount the probe 10 the DAE
untina
However, SPEA
R 15 charg 1 any rp sapocty o snrtessionl g coveed e e
DASY Configuration Files: Since the exact values of the DAE inpu resistances, as measured during the o%.
uni, software.
the corresponding configuration fe. Calbration Equpren used (MATE crcal for cavaton)
Rbot: 3 R bt |0
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the Ty i1 sttt oy
(Customer.
| —— lios
‘Ao DAE Calbraton Unk SEUWS 053 AA 1001 26-Jan22 (n house chack) Tn house check.Jan23
nt Note: Casbrator Box V2.1 SEUMS 006 AR 1002 24-Jan-22 (n house check) In huse chack: Jan23
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly s allowed by certified SPEAG personnel only and is part of the annual
procedure.
nt Note:
To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the Name Functon Soranee
mating position. Avoid any rotational movement of the probe body versus the DAE Calbrated by: Oomirique Sieflen: Laborasory Technicien %
iwhile turning the locking nut of the connector. The same care shall be used when
the probe from the DAE. i s " — .
e § S V8
Isuad: May 30, 2022

TN_EH190306AE DAE4 docx 07.032019
Cortfcate No: DAE4-1245_May22 Page10t5
Calibration Laboratory of DC Voltage Measurement
Schmid & Partner High Range: 1LSB = 61V, full range = -100...4300 mV
Engineering AG Low Range: 188 = iV, fullrange = -1.....+3mV
Zeughausstrasse 43, 8004 Zurich. Switzerland. DASY Auto Z¢
Accracted by he Swas Accredtason Service (SAS) Accreatation No:: SCS 0108 [[Caiibration Factors | x | Y | z
- [High Range | I I 2 |
| Low Range | 399534 + 1.50% (k=2) | 399508 + 1.50% (k=2) | 401015+ 1.50% (ke=2) |
Glossary
DAE data acquisition electronics Connector Angle
Connector angle  information used in DASY system to align probe sensor X o the robot Ang!
coordinate system. [Connector Angle 1 be vsed n DASY system [ woa1e
Methods Applied and Interpretation of Parameters
«  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.
« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.
«  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.
« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.
« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.
« AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage
o Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.
«  Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.
«  Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.
«  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.
« Power consumption: Typical value for information. Supply currents in various operating
modes.
Cortfcate No: DAE4-1245_May22 Page2ols Gortfate No: DAE-1245_May22 Pagodols

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed

overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and- Cundltlons as x and, for electronic format documents

subject to Terms and Conditions for Electronic Documents at http:

Attention is drawn to the limitation of liability, indemnification and jurisdiction |ssues de ined tharem Any holder of this document i |s

advised that information contained hereon refl the C y's findi at the time of its intervention only and within the limits of

Client’s instructions, if any. The Company’s sole responsnbllut is to its Clxent and this document does not exonerate pames to a

transaction from exercising all their rights and obligations under the ti t be

except in full wlthout prior wrltten approval of the Company Any unauthorlzed alteration, for?ery or falslflcatlon of the content or
o the fullest extent of the law. Unless otherwise stated the

results shown In tms test repon refer only to the sample(s{ tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone (86-755)8307 1443,

or email: CN.Doccheck@sgs.com

No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57355888  f(86-512)57370818  www.sgsgroup.com.cn
fE IR BUTEFEELEHLKI0S %K 215300 1(86-512)57355688  f(86-512)57370818  Sgs.china@sgs.com
I

Test Report Form Version: Rev01l Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Page: 22 of 28

4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) DASY. Zero Time: 3 sec;
1. DC Voltage Linearity High Range (LSB) Low Range (LS8)
High Range Reading (V) Difference (uV) Error (%) Channel X 15984 17040
Channel X+ Input 199994 45 162 000 " pros p—
Channel X+ Input 2000458 222 (X Channe!
Channel X - Input 2000014 112 001 Channel 2 16035 15058
Channel Y+ Input 19999472 198 000
Channel Y + Input 20001.22 -1.00 -0.00 5. Input Offset Measurement
Channel Y - Input -20003.05 167 oot basy MstoZoro Time: 3 000; 3
ChannelZ___+ Input 19999264 019 000 rediou S5, Deviation
ChannelZ___+ Input 2000306 058 000 Jora0o (V) | wla. Osat (sV) | max. Offost V) W)
ChannelZ___ - Input 2000173 027 000 Channel X 100 015 193 045
Channel Y 018 28 04 045
Low Range Reading (W) Difference (uV) Error (%) Channel Z 058 261 0.58 060
Channel X+ lnput 2001 91 041 002
Channel X+ Input 20254 085 0% .
Channel X~ Input 197.86 [ 004 put Offset Current
Channel Y+ input 200205 058 008
Channel Y+ input 20127 057 028 7. Input o for \
ChannelY - Input 19823 008 003 Zeroing (kOhm) Measuring (MOhm)
ChannelZ___+ Input 200136 008 000 rrve—— 200 0
ChannelZ___+ Input 20009 153 076 r— 0 200
ChannelZ - Input -109.85 157 o7 o 200 20
2. Common mode sensitivity . X 8. Low Battery Alarm Voltage
s o 2s0e Typicel vaiues ‘Alarm Level (VDC) |
Common mode High Range Low Range -
Input Voltage (mV) Average Reading (V) |  Average Reading (uV) Supply (+ Vec) 79 1
Supply (- Vee) 78 |
Channel X 200 587 769
20 o1z 779
=] 200 T vy 9. Power valuos for information) |
a0 = =3 Typee veeee I } |
Prw— 0 v T ‘Supply (+ Vo) w0t | e B
% 3e o Supply (- Voo) 001 | -8 | 9
3. Channel separation
DASY Auto Zero Time: 3 ” 3
Input Voltage (mV) | Channel X (uV) | Channel ¥ («v) | Channel Z (uV)
Channel X 200 - 407 314
Channel Y 200 936 B 427
Channel Z 200 1011 714 5
Gorticats No: DAE4-1245_May22 Page 4ol ‘Certifcats No: DAE#-1245_May22 Pagesols
3 EX3DV4 - SN 7346
Calibration Laboratory of £ /N S SchwezerischerKalibrerdenst Calibration Laboratory of
Schmid & Partner C Service suisse détalonnage Schmid & Partner
Engineering AG S senvo o rtra Engineering AG
Zeughausstrasse 3, 8904 Zurich, Switzriand )\ Swins Cairation Service Zeughaussirasse 13,8904 Zurch, Switzerand
N £/
Accracted byt S Accrestaton Seve (SAS) Accrestation o SCS 0108
Accrected by e Swies Acradtaton Savca (SAS) Accragtaton No: SCS 0108
Clent [ Cortncate No: EX3-7346_Mar22 Glossary:

Sensitivityin TSL/ NORMx.y.2

CALIBRATION CERTIFICATE ] E:\;: Ve e et k)
oce

| diode compression point
Object EX3DV4 - SN-7346. crest factor (1/duty_cycle) of the RF signal

cF
A8B.CD moduiation dependent inearization parameters
Polanzation o & otation around probe axs.
Cabbraton procedure(s) QA CAL-01.v9, OACH:N.\{E. QA CAL-23.v5, QA CAL-25.v7 Polarization § 3 rotation around an axis that is in the plane normall to probe axis (at measurement center),
| Calibration procedure for dosimetric E-field probes Le..3=0is nomai to probe axis
| Connector Angle  information used in DASY probe sensor X
‘ Calibration is Performed According to the Following Standards:
Casration date: March 30, a) IECAEEE 62209-1528, Measulemeﬂl Procedure For The Assessment Of Specific Absorption Rate Of Human
‘ Exposure To Radio Frequency Fiecs From Hand-Heid And Booy 1o Wreess Communicaton Devices -

Part 152 Human Model. Instnamentabon And Procecures (Freauency Range of 4 M2 10 10 GHaY, Ocicber

20
b) KDB 865664, "SAR Measurement Requirements for 100 MHZ to § GHz™

£37C ana ity < 0% | Methods Applied and Interpretation of Parameters:
+ NORMx.,z: Assessed for E-feld polarization 5 = 0 (1< 900 Mz in TEM-cel { > 1800 MHz Ra2 wavegde)
NORMx.y.2 are only intermediate values, .., the uncertainties of NORMx.y.z does not affect the
unceainty inside TSL (see below Convi
NORM(fx.y.z = NORMx.y. * requency.
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| Power meter E44198 X In house check. Jun-22 - Parmstocy: Tmm'! Temmader;
Power sensor E4412A_ TSN uvarasecs? In house check: Jun-22 Shnﬂxm ete 800 M 2) b |
Power sensor E4412A SN 000110210 i house check Jun-22 12 00z The kx
T — T Dromso s Couniary campentaion (b, deg o hich e sorainy viloes 5 e Trese e
Network Ansfyzer E8358A | SN US41080477 3 In house check Oct-22 10 NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. Ahsququeoe»ﬂeﬂl

- - ConvF is used in DASY version 4.4 and higher which allows extending the validity rom + 50 MHz 1o + 100
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roted by: Jeton Kastran. Laboratory Technican. /( ‘ . n flat phantom
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‘Sensor Offsat: The sensor offset corresponds to the offset of irtual measurement center from the probe tp

Acorovea by Svenkamm ooty Mansger S 5 | (on probe axis). No tolerance required.
. IS | « Connector Angle: The using NORMx (no
uncertainty required).
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