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Appendix C for KSCR231000185801
Calibration Certificate

Object | Apply No Model SN Cal g’;?etlon Egﬁbdrgtt?ocr)]f
O 1 CLA150 4025 2021/04/26 | 2024/04/25

O 2 D450V3 1103 2021/04/21 | 2024/04/20

O 3 D750V3 1188 2022/03/29 | 2025/03/28

O 4 D835V2 4d114 2022/03/31 | 2025/03/30

O 5 D900V2 1d079 2022/06/07 | 2025/06/06

_ O 6 D1800V2 2d170 2022/03/31 | 2025/03/30
Dipole O 7 D1900V2 5d136 2022/06/07 | 2025/06/06
O 8 D2000V2 1041 2022/06/06 | 2025/06/05

O 9 D2300V2 1096 2022/03/31 | 2025/03/30

X 10 D2450V2 817 2022/04/01 | 2025/03/31

O 11 D2600V2 1158 2022/03/31 | 2025/03/30

X 12 | D5GHzV2 1095 2022/06/01 | 2025/05/31

DAE X 13 DAE4 1245 2023/04/25 | 2024/04/24
Probe X 14 EX3DV4 3801 2023/06/23 | 2024/06/22
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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of
Schmid & Partner

Calibration Laboratory of
Schmid & Partner

§  Schwaizerischer Kalibrierdionst

Servics sulsse detaionnage ’
ikl & Pattna j o i e tlicrany Engineering AG Servizio svzzero i tastura
Imiotnaon 5, W4 2t Bwtrand S Duis Coraton ervice. ' ot iz Dol e
Accredited by the Swiss Acorsditabion Service (SAS) Accreditation No: SCS 0108 “_Aoa-: by 110 Swise Accredtation Sarvice (SAS) Mecreditation No.: SCS 0108
Thes !
Muitiatern! utsaen
Glossary:
Cient  SGS-CN (Auden) Gortiioste No: CLA150-4025_Apr21 TSt tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
CALIBRATION CERTIFICATE NA not applicable or not measired
ookt CLA150 - SN; 4025 is to the 9
a) |EEE Std 1528-2013, “IEEE Practice for D the Peak Spatial-
o " . (A‘VB'M Sgecrﬂra:lm?ton Rate (SAHLI\ the Huw:l:;:ﬂ;of:gﬂ\ Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz b) IEC 622061 . e tho sment of Specific

Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016
Callbration date: April 26, 2021 ©) 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

ty SAN0INDS. Whioh reaiize the chys cal units of measurements (S1. d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
Additional Documentation:
2 3)°C anc humidity < 70%. @) DASY4/5 System Handbook
Calibraton Equpment used (MATE critical for caliceation) Methods ‘Wlb‘ and 'mm of Parameters:
Promary Stanciards o8 *  Moasurement Conditions: Further details are available from the Validation Report at the end
Power metes NAP SN 104778, 03-Apr21 (No. 217-03291/08202) Aoz of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Power sensor NAP-291 SN 100244 03-Apr21 (No. 217-03281) Ape22 * Antenna Parameters with TSL: The source is mounted in a touch configuration below the
Power sensor NRP-291 SN: 103245 09-Apr-21 (No. 217-03262) Apr22 center marking of the flat phantom
Relerance 20 dB Atterustor SN: CC2662(20x)  08-Apr21 (No. 21700343) Apr22 * Retum Loss: This parameter is measured with the source positioned under the liquid filled
DioeNrmechcwoii) | e diioe /omy.  O%hpe21 (o, 2170844 s phantom (as described in the measurement condition clause). The Return Loss ensures low
il bt potusal kel iy i reflectad power. No uncertainty required.
20 (No. DAE.654_Jun20) sun21
* SAR measured: SAR measured at the stated antenna input power.
Seconcary Standards ns o * SAR 7 SAR as 10 an input power of 1 W at the antenna
Pownr meter E44198 SN: GBAT 293874 06-Apr-16 (in house check Jun-20) In hous eheck: Jun 22 connector.
Powyr samsor 44120 SN:IAYA48087  06-A0i-15 (in house chack Jun-20) 1 housa chack Jun22 «  SAR for nominal TSL The TSL are used to calculate the
Powsr sonsor Ea412A SN.0001 10210 06-401-16 (n house check Jun-20) 1 house check: Jun22 nominal SAR result
FF generator HP B548C SN 3. 2
PO AR ACRRCENNA | ELISANN0N7  S85-444 G howes thick Ot o) ks The uncertainty of measurement is stated as the standard uncertainty of measurement
—_— multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
Lo e Sonesu probability of approximately 95%.
Caibrated by: Jeffrey Katzman Laboratory Tachnicien. /
Iz 'g Z‘L‘ =
Appraed by: Kata Pokove: Tochnica Marager 2 da
{eswed: Aprk 26, 2021
Cortficata No: GLA150-4025_Ape21 Page20l8
Certitcate No: CLA150-4025 Apr21 Page 106
Appendix (Additional assessments outside the scope of SCS 0108)
Measurement Conditions Antenna Parameters with Head TSL
IASY system 8 tai s not given on page 1.
DASY Version DASYS veat0d Impedance, tranaformas o fesd point | 78O 150 ]
‘Extrapolation Advanced Extrapolation Retum Loss i -atadB |
Phantom ELM Flat Phantom Shel thickness. 2 z 0.2 mm
EUT Poskioning Touch Postion Additional EUT Data
Zoom Soan Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction)
Frequency 150 WHz = 1 MHz Manutacturad by | SPEAG
Head TSL parameters
he 3 o
ity
Nominal Head TSL paramoters 220°C 5.3 0.78 mhomm
Moasured Head TSL parameters (£20+02)°C 511+6% | O76mhaim=6%
Head TSL temperature change during lest =05°C - —
SAR result with Head TSL
SAR averaged over 1 am® (1 g) of Head TSL. Conditon
SAR measured 1 W input power 3.80 Wikg
SAR for nominal Hea TS\ parameters normaltzsd 1o 1W 2.80 Wikg + 18.4 % (ks2)
SAR averaged over 10 em® (10 g) of Head TSL. condition
A measured 1 W DUt power 2.80 Wikg
SAR for nominal Head TSL paramelers normalized o 1W 2,59 Wikg « 18.0 % (ke2)

— Cernificats No. CLA150-4025_Apr21 Pagedole

Gertificats No: CLA150-4025_Ape21 Paged0f¢
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DASYS Validation Report for Head TSL.

Date: 26.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLAIS0; Serial: CLA150 - SN: 4025

Communication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz; 0 = 0.76 S/m; & = 51.1; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS2 Configuration:
«  Probe: EX3DV4 - SN3877; ConvF(12.51, 1251, 12.51) @ 150 MHz; Calibrated: 30.12.2020

Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAEA Sn654; Calibruted: 26.06.2020
« Phantom: ELI v4.0; Type: QDOVAQOIBB; Serial: TP:1003

DASYS2 52.10.4(1527): SEMCAD X 14.6.14(7483)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurcment grid: dx=4mm, dy=4mm, dz=1 4ma

do Yow Qhamel Swpep Cakratin Trace Scle Mgher Systen Widow Heb

- April 21, 2021

. on.
Caliceation Equipemens used (MATE amical for caltrason)
Primary Stancarss o9 G Dt (Corticats No )
Fower meter N SN 1047 0001 21 (No. 2170029109 Aor22
Fowar samce NF 294 SN 103264 00401 21 (Mo, 217091) Pl
Fowar sawos NRP-291 SN 103245 00 Apr-21 (No. 217.0%52)
Fdurence 20 B Altensator SN CC62G00  00Apr21 (No, 21703043
Typa-N mesmaich combnation | SN. 310082/ 06327 00 Ar21 (No. 217-0%44)
Fformnce Prcbs EXIOVE SN 3877 3000020 (No. £X3-3077 Dec0)
oAE4 SN 054 260020 (No. DAES-664_Jun20) dun 2t
Seanctansn lios ‘Crock Date (i Pouse)
Powet meter E44196 | s~ Gaat200874 Jur-20) Jun2z
Powse seniar E4412A SN V41408087 un-20) Snze
Power sensor E4412A SK: 000110210 06-Agr 16 (n house chack w20, 10 e chack. Jurv22
B g P » S22

soasc o
Notwork Anaiyzer Aglent EBOS0A | SN: USH10B0ATT  31-0Mar-14 (n Nouse chace Oct-20} 10 house chack: Cet-21

. o ol m
L

Insuec: Acel 23, 2021

Asproved by Kae Posovic Tochrical Manager

o withous

Certificate No: DASOV3-1103_Ape2 Page 106

Reference Value = 85,93 V/m; Power Drift = -0.02 dB A2 [Ty
Peak SAR (extrapolated) = 7.36 W/kg
SAR(I @) = 3.90 W/kg: SAR(10 g) = 2.60 W/kg
Smallest distance from peaks 10 all points 3 dB below: Larger than measuement grid (> 30mm)
Ratio of SAR at M2 (0 SAR at M1 = 80.4%
Maximum value of SAR (measured) = 5.48 Wikg
a8
0
-2.00
-6.00
-8.00
-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg
Cortificate No: GLA150-4025_Apr21 Page 6ol 8
Centificats No: CLA150-4026_Apr21 Pagesols
.2 D450V3 - SN 1103
Calibration Laboratory of L 4 g;l‘lmhﬁm& Pmkmm of N
Schmid & Partner s (7 oering AG
Enginoering AG o sy LNy
Accrested by e Swes Accreciason Senwce (SAS)
Accredted by 'e Swiss AcCrednanon Senvce (SAS) The Swias
Uulblaterat
Multlatorst
Glossary:
et SGS-CN (Auden) TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
EAUBRATM CERTIFICATE NA not applicable or not measured
Otject D450V3 - SN:1103 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Practice for D the Peak Spatial-
Avera c Rate
I S—— " Averaged Specif Absor‘phon (SAR) in the Humn: mgn Wireless
i pebrIR N b) IEC 62209-1, or the of Specific Rate

Specif
(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 6 GHz)", March 2010
d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
€) 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 SAR as 1o an input power of 1 W at the antenna
connector.
* SAR for nominal TSL The TSL are used to calculate the
nominal SAR result.
The uncertainty of measurement is stated as the standard uncertainty of measurement
multi by the covera hﬂmkxz‘mimlmmmwnwwlmnm

probability of approximately 95%.

Coricate No: D4SOV3-1103_Ape21 Page 2 o6
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Appendix (Additional assessments outside the scope of SCS 0108)
Measurement Conditions
DASY system 8 far as not 1 Antenna Parameters with Head TSL
[ DASY version DASYS. V52,104
}: = - Impesdance, iranadormad 1o feed point | s710-28
Ehantom EL4 Pat Phariom Shell ihckness: 2 + 0.2 mm [ ot Lows | 23048 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoum Scan Resohution d, dy, dz = 8 mm General Antenna Parameters and Design
Frequency A% Wetrat i Electical Deiay (one droction) [ 1346
Hend TSL parameters Aharlong term use wilh 100W rackaned powsr, only a siight warming of iha dipole near the feecpaint can be moasured
L. The dipole Is mads ot standard semirigid ol tha 9 divectly connectet to tha
Temparature Permittivity Conductivity sacand am of the dipole, Tho antanna s tharefors short-circulted for DC-signals. On sama of the dipoles, smal end cas
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m @ wlded 1o the dipola arms in order o i inthe.
Measured Head TSL parametors @20202C | 4a1:a% | oa7 ER m:uf':l':.co;:n'::; paragraph. Tha SAR data are not affecisd by bhls changs, The overal Sipola length is ssil
Head TSL tamperature change during test 03°C - = applied o boca, the scidored the.
— L] < foedpolrt may be damaged.
SAR result with Head TSL
Additi i Data
SAR averaged over 1 cm” (1 g) of Hoad TSL Condiion loms! EUT
SAR measurad 250 mW ingut power 1.14 Wikg [ Mandtaciured by | SPEAG
smhmmﬂnmmmm ‘nomaized 1o 1W 455 Wikg < 18.1 % (k=2)
SAR avaraged over 10 o’ (10 g) of Head TSL condition |
SAR measured 250 ¥ irput powees | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
S N o - Contificats No: D450VS-1103_Ape21 Pagedol 8
Cerificate No: D4SOVE-1103_Ape21 Pago 318
DASYS Validation Report for Head TSL B vow Chomel Swess Cabraton Dace Scae Myter Spiem Widow twp

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHiz; Type: D450V3; Serial: D4S0V3 - SN:1103

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parumeters used: f = 450 MHz; 6 = 0.87 S/m; £ = 43.1: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 n

DASYS2 Configuration:

+  Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz: Calibrated: 30.12.2020

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

Electronics: DAE4 Sn654; Calibrated: 26.06.2020
+  Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP: 1003
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7W/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smm

Reference Value = 39,18 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g) = 1.14 W/kg: SAR(10 g) = 0.767 Wikg

Smallest distance from peaks 1 all points 3 dB below: Larger than measurement grid

Ratio of SAR at M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) = 1.53 Wrkg

Ciew Aol [

0dB = 1.53 W/kg = 1.85 dBW/kg

Certificati No: DASOV3-1103_Ape21 Page 60l 6
Cortitcats No: DASOVI-1103_Ape21 Page Sof 6
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1.3 D750V3 - SN 1188

' Cotatoraton war ( SEAT " InCotaboration with
@, cNAs'"“ CAICT ‘TTL £peag CAICT
s CALIBRATION LABORATORY
CALBRATION
Add: No.S2 HuaYianilei Rosd, Haidian District, Befjing, 100191 mmn Add: No.52 Hea YuanBe Road, Haidian District, Beffing. 100191, China
Tek +86-106204635-2512  Fax. +86-10-62304633-2504 Tek /B6-10-620046132079  Fax: +Ho-10-4204633-2504
Eomail; ot achinattl com i wwschinanion E-mail. cathschina com e www chinamnl co
Client SGS-CN Certificate No:  222-60103
” "\i - Glossary: i
- - TSL ue simulating liquid
ConvF m\uMIy in TSL/ NORMX,: yz
Object N/A not applicable or not measur
Calibration Procedure(s) FRZ11:00001 5 A
#) ECIEEE 62208 1528, for The. of Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Cutaicn de March 28, 2022 wnbuc«mmnmuwmp.n 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mmmmnmmhmmmmmmwmﬂmd b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s, confidence probability are given on the following
pages and of the certificate. Additional Documentation:
Arepar <) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facilty: environment temperature (2243/C and Methods Applied and Interpretation of Par
humidity<70%. *  Measurement Conditions: Fumrmhmmhmmmwmm Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) 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
Primary Standards D# Cal Date (Calibrated by, Certificate No) __ Scheduled Callbration P"‘"’”"""“’Y““
= . Point Impedance and Retum Loss: These parameters are measured with the dipole
Powsr Nieter  NRE2 1oea7y 24-80p-21 (CTTL, NaJ21X08326) Sep22 ermmnmmm The impedance stated is transformed from the
Powsrsaneor  NERES | 104201 24:5pp-21 (CTTL, No JA1X0E226) Sep-a measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 e« Electrical Delay: Mymhmmsmmﬂw and the antenna feed point.
No uncertainty required.
Secondary Standards | ID# Cai Date (Calibrated by, Certificate No) __ Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna
s G E4438C | MY40071430 13 22 (CTTL, No 122X00408) Jan23 « SAR normalized: SAR as measured, mnnmm-nmpulpmdlw-m'olmu
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by ) 4 ~ The reported uncertainty of measurement is stated as the standard uncertainty of
Do xg | | SAR Test Enginser 1}\“ Measurement multiplied by the coverage factor k=2, which for a normal distribution
| < Corresponds to a coverage probability of approximately 95%.
Noviowndby: LinHao | SAR Test Engincer \«,gpt{, pproximately
Appeoind iy QiDanyuan | SAR Proect Leatier =
Issued: Apri 3, 2022 [
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 22260103 Page | of 6 . Ourtficats No: 22200103 Page 3 0f¢
" In Cotaboration wieh " In Colaboration with
77L s b e 8 g CAICT Zesess CAICT
'CALIBRATION LABORATORY e (CALIBRATION LABORATORY
3.2 Yo R Moo i, g, 0010, Chie Add: No.52 HuaVeanibel Road, Hasdian Distric, Heijing, 100191, China
lll ‘I&IWJW Fa: +86-10-6210463 Tel: +86-10-62)04633-207 Fax: +86-10-62304613-2504
ctlischinan.com g www chinatr.cn Lomal et achinas com e chinatl e
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
asfar page 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
o o Impedance, transtormed to feed pont | 5360-1.130 |
3 |
Distance Dipole Center - TSL 15 mm with Spacer | [ Rt Loss | 28768 |
Zoom Scan Resolution dx. dy. dz = 5 mn General Antenna Parameters and Design
Froquency 750 MHz £ 1 Mz |
g [ Evectrical Detay (one directon) | 0947 ns
Head TSL parameters
Tomperature | Pormittvity | Conductivity After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C | a0 | 050 mhoim e measured.
Measured Head TSL parameters @20:02°C | 41416% |osomhom=6% The dipole is made of center conductor of the feeding kne is directly
Y s = second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Head TSL tomparsture change during wet| <10 | I J of the dipoles. smail end caps are added to the dipole arms in order to mprove
according 1o the positon as explained in the " paragraph. The SAR data are not
SAR result with Head TSL. affected by this change The overall dipole length is still according to the Stancard
R M| o ] No excessive foroe must e appled fo e diole s, because ey mightbend or the sadered
SAR measured 250 mW input power 207 Wikg i -
SAR for nominal Head TSL parameters normalized to 1W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL. Conditon Additional EUT Data
‘SAR measured 250 mW input power 1.37 Wikg | L ™ ‘
SAR for nominal Head TSL parameters normakzed to 1W 5.48 Wikg £ 18.7 % (k=2)
Centificate No: 22260103 Pagedofs Centificate No: 22260103 Page 4 of ¢
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TTL s 5 e CAICT TTL s b o CAICT
CALIRATION LASORATORY e — CALIBRATION LABORATORY ———
B ot s B sttt sl
e e e e i e e
R R
DASYS Validation Report for Head TSL. Date: 2022-03-29
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL.
DUT: Dipole 750 MHz; Type: D750V3; Serial:

Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1

Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’ RO
Phantom section: Right Section [71 EE Uy g 15, G0 we¥ 0. 0008 L) I
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) R o - oo ik

DASYS Configuration

«  Probe: EX3DV4 - SN7307; ConvF(10.31, 1031, 10.31) @ 750 MHz: Calibrated:
2021-05-26

Sensor-Surface: 1.4mm (Mechanical Surfice Detection) S S
Electronics: DAE4 Sn1 556; Calibrated: 2022-01-12 e G
Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS] Cx: Serial: 1062 = Pl

DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm it Ry
Reference Value = $5.06 V/m; Power Drift = 0.00 4B e
Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) = 2.07 Wikg: SAR(10 g) = 137 Wikg.

Smallest distance from peaks 1o all points 3 dB below = 18.9 mm
Ratio of SAR at M2 to SAR at M1 = 67.1% 7/\
Maximum value of SAR (measured) = 2.74 Wikg {

a8
[
-2.04 x
e e R e
-4.08
612
.16
-10.20
0dB =274 W/kg = 4.38 dBW/kg
Cenificate No: Z22-60103 Page s of 6 Cenificate No: 2260103 Page 60l
" in Cotlborution with S BRUE " In Colaboraton with
‘TTLI_D_!_LJ_ s ovas s CAICT T7L s p o8 g CAICT
SABRRON MABORORY CALIBRATION LABORATORY
2ot Dt e, 011 LD R O, p——
Tel: 0“-“»41)0‘6)}“]! Fax: +86-10-62304633-2504 Tel: +86-10-62304633-2079 Fax: +86-10-623046 l -2504
E-mail: cobigchinssicom  Htpoiwwwhinatln Enal: coligchinaticom b/ wwwchinatl.
No: 22260104
e 8 Glossary:
- TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 40114 NA not applicable or not measured
Caiibeation Procedure(s) FF.211-003:01 - R .
Calibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, * Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration 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 traceabilty to national standards, which reakize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
SI). The and the probabilly are given on the following
pages and are part of the certficate.

Additional Documentation:
¢) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciity: environment temperature (22¢3)°C and

Py <7O% IIM 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.
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 Stendary ji08 ||| CMDate (Calbrated by. Cortiicate No) _ Scheduled Cafibraton. l;:’:d“:;';';‘mzy s, e e L ik it red with the dipole
Power Meter 106277 24-Sep-21 (CTTL, No.J21X08326) 2 .. I8 A0 1ORNTH D0 PArSITIcace: 819 Mmoo )
) K 4 o positioned under the liquid filed phantom. The impedance stated is transformed from the
Power SHRRERPIIRE 108 |J)f 24180021 (CTTL, Not21200329) oy 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 power. No uncertainty requi 1
DAE4 SN 1556 12Jan-22(CTTL-SPEAG No.222-60007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 Generator E4436C | MY49071430 13-an-22 (CTTL, No.J22X00409) Jan23 «  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
¢ connector.
Network Analyder ESO71Ci| MY46110673  14-ign-22 (CTTL, No..[2200408) Janda o SAR for nominal TSL parameters: The measured TSL parameters are used o caiculate the
nominal SAR result
Name Function
Calibrated by: Zhao Jing | SAR Test Engineer 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
Reviewed by lunndal| | | AR Test Engineer \m*;g | Corresponds to a coverage probability of approximately 95%.

Aoprovedty; |iDamuan | SAR Project Leager e

Issued: Apnil 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: Z22-60104 Page 1 of 6 Centificate No: 722-60104 Page 2016
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY 8 asfar 1
DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
ey o esarmpy Impedance. transtormed to feed pornt | 487052200
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
Zoom Scan Resolution dx. dy, dz =5 mm | General Anternna P and Design
Froquency 835 MHz 2 1 Mz |
[ Evoctical Delay (one drection) | 13078
Head TSL parameters
The applied
Tenpomesr — Contucoy_| Ater long term use with 100W radiated power. only  slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C a5 0somhom | be measured.
Measured Head TSL parameters 220202)°C 41026% 091 mhom26% | The s of id cable. The ‘ ofthe e s di
Head TSL temperature change during test <10°'C — —_ connected to the second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
o — of the dipoles, smail end caps are added 1o the dipole arms n order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
result with Head TSL. Mbylmm The overall dipole length is stil according to the Standard
1 cm’ (1) of Head TSL Condition L Nowlwammhnphdmmmum because they might bend or the soidered
SAR measured 250 MW input power 237 Whg connections neer the be damaged.
SAR for nominal Head TSL parameters. normaized 1o TW 940 Wikg £ 18.8 % (k=2)
10 cmt’ (10 g) of Head TSL Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
[ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normakzed to TW 6.12 Wikg £ 18.7 % (k=2)
Ooiflons N £23-9004. Mol Certificate No: 22260104 Pagedofs

TTL s b esg CAICT TTL s bea g CAICT

Ad:No.52 s Yol Rowd, Hekdin Diseic, Beig, 10019, China ASd: No.S2 His Yuamblei Rowd. Habdian District, Befing. 100191, Ching
Tel 486-1062308633-2079  Fax: +86-10-62304633-2504 Tel: +H6-10-62304633-2079  Fax: +86-10-62304631.2604
E-email: cub@chioanicom e E-mat et chinart com b www chbeatl cn

DASYS Validation Iltpoﬂ for Hnd TSL
CTTL,

Impedance Measurement Plot for Head TSL

Communication System: UID 0, CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.907 S/m; & = 40.98; p = 1000 kgm
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Ty Wy Y0 06 Wt 5006 DY

ST WY 000 e .Y

Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz; Calibrated:
2021-05-26

« Sensor-Surface: | 4mm (Mechanical Surface Detection) - IS - |
Electronics: DAE4 Sn1556; Calibeated: 2022-01-12 A B i

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

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

Reference Value = 57,88 V/m; Power Drift = 0.04 4B

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.54 Wikg

Smallest distance from peaks to all points 3 dB below = 15.8 mm S
Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured) = 3.17 W/kg

R

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg

Certificate No: 722-60104 Page sof 6 Centificate No: 22260104 Pagesof6
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Client SGS-CN Certificato No: _ 22260184

Otyect DBOOV2 - SN: 14078
CHRonon Pracedues(e) FF21100301

Calibration Procedures for dipole vaidation kits
Cadibration date: June 7, 2022

This caiibration Certificate doouments the traceailty to nafional standards, which realize the physical units of

pages and are part of the certficate.

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2213C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards o# Certificate No ) Scheduled Calibration
Power Meter  NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor NRPES | 104201 24:8ap21 CTIL No.21X08326) Sep2
SN 7484 EX3-7464_Jan22) Jan23
DAE4 SN 1556 12-Jan-22({CTTL-SPEAG No 222-80007) Jan-23
Secondary Standards e Cal Date (Calibrated by, Certficate No.) Scheduled Calbration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
ESO071C | MY46110673 1. (CTTL, No.J22X00406) Jan-23
Name Functon Signature
Callratad by: Znao Jing SAR Test Engineer
Reviewed by Lin Hao SAR Test Enginesr /%
Apgeoved by. Qi Disnyuan ‘SAR Project Leader
Issued: June 13, 2022
This except in roval
Certificate No: 22260154 Pagetofs

<TTL tpeasg CAICT

Add: No.52 HunYoanei Rosd, Haidisn Disict. Befing. 160191, China
el 4B 1025046332117

Eoall ctldchmtloon Nap/wemcaciacen
Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y.z

NA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, of Specific A

Rate of Human Exposure to Radio Fr mds fvom 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:
) DASY4/S System Handbook

IA-M Applied and Interpretation of Parameters:
t Conditions: Further mn. are available from the Validation R.pm atthe end

of m. certificate. Allfigures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position s feed

point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body a

«  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

measurement at the SMAmnnmrw the feed point. The Return Loss ensures low

refiected power. No uncertainty req

Electrical Delay. Onaaw-y delay Eawor e SMA connector and the antenna feed point.

No uncertainty req

SAR measured SAR measured at the stated antenna input por

+ SAR normafized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector.

«  SAR for nominal TSL parameters: The measured TSL parameters are used to cakulate the
nominal SAR result

—
The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, wma- for a normal distribution

ds to a coverage probability of approximately 95

Certificate No: 22260184 Page 2016

CTTL speag CAICT

No.S2 HhunYeaniic Road. Habfos Disrict, Belieg. 100191, Chisa
T -85 106204631217

ol colichinatticom  hipiwawcsictacen
Measurement Conditions

DASY 1

DASY Version DASYS2 52104

Extrapolation Advanced Extrapotation

Phantom Triplo Fiat Phaniom 5.1C

Distance Dipole Conter - TSL 15mm with Spacer

Zoom Scan Resolution ox.dy, 0z =5 mm

Frequency 900 MHz £ 1 MHz |

Head TSL parameters

Tempersture | pormittvty | Conductity |
[T p— ace | as S

[Hesnred o Tt prmes mos0a | misex [ommeamion|
ot oL e | 0| — | =

SAR result with Head TSL
cm’ (1g)ofHesaTSL | Conation
SAR measurod | 250 mW input power 276 Wy
AR for nominal Head TSL parameecs | romamedotw | 110wag2 188 % ea)
SAR averaged over 10 cir’ (10g) of Head TSL | Condiion
SAR measared 250 M nput powar 1.78 Wg
| SAR for nominal Head TSL parameters [ nomsizeso W | 7oswngz 107 % ed) |

Certificate No: 22260184 Page 3ofs

CTTL $peag CAICT

AS: No.S2 HusYonbei Rod. Habtion Disrict, Being. 100191, China
Tek +86-10-62304633-2117
el cobichioanlcom b wcesictacon

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

[ impedance, transtormed toteed poi | 4810-6480
| Retum Loss | 23388

General Antenna Parameters and Design

Electrical Deiay (one direcsion) | 13120

After kong term use with 100W radiated power, onl
be measured

The dipole center conductor of
ipole. The DC-signals. On some
of the dipoies. order
g ined in the " parsgraph. The SAR data are not
affected by this change.

y might bend of the soldered
connections near the feed-point may be dameged.

Additional EUT Data

Manufactured by SPEAG

Centificate No: 222-60184 Page 40f6
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DASYS Validation Report for Head TSL Dte: 20220607
fest Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz: & = 0.98 S/m; ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section
surement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS5 Configuration:

« Probe: EX3DVA4 - SN7464; ConvF(9.72,9.72, 9.72) @ 900 MHz: Calibeated:
20220126

+ Sensor-Surfuce: | 4mm (Mechanical Surfice Detection)

+ Electronics: DAES Snl556; Calibrated: 01-12

« Phantom: MEP_VS.1C (20deg probs tilt): Type: QD 000 PS1 Cx: Serial: 1062

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Calibration/Zoom Scan (7x7x7) (Tx7x7yCube 0: Measurement grid: dx=Smn,
dy=Smm, dz=Smm
Reference Value = 59.81 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 4.20 Wikg
SAR(1 £)=2.76 W/kg: SAR(10 g) = 1.78 Wikg
Smallest distance from peaks to all points 3 dB below = 16 mm
Ratio of SAR at M2 to SAR at M1 = 65.8%
Maximum value of SAR (measured) = 3.71 Wikg

0dB =371 Wkg = 5.69 dBW/kg

Centificate No: Z22-60184 Pagesofe

<TT1; s boeag CAICT

Ada: Na 52 HeaVuanoi Rowd, Maidian Disect, Befing. 100191, China
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it

st accn

Impedance Measurement Plot for Head TSL.

Cerificate No: Z22-60184 Pageofs

1.6 D1800V2 - SN 2d170
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|

Calibration date: March 31, 2022

m-mmmmmmbmum which reaize the physical units of |
S1). The and the confidence probability are given on the folowing
Pages and are part of the certificate.

All caiibrations have been conducted in the ciosed laboratory facility. environment temperature (223 and
humidity<70%.

Calibration Equipment used (MATE critical for 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 sengor  NRPSS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX30VA | SN 7307 26.May-21(SPEAGNG EX3-7307_May21) May-22
DAE4 SN1556  124an-22(CTTL-SPEAGNG 222:80007) Jan23
Secondary Sndarcs || 1D Cal Date (Caitrated by, Certiicate No) __ Scheduied Calbration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No J22X004089) Jan-23
Network Analyzer ESO71C | MYAB110873 14-Jan-22 (CTTL, No.122X00408) Jan23
Name Function Signature |
Catirated by: Znao yg | SAR Test Enginoer 43 |
| Reviewea by. Linao | saAR Test Engineat N ﬂ# M0 |
Approved by |0l Dianyuan | 5AR Project Leadier e

Issued: Apnil 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.

Centificate No: 22260105 Page 1of6

e CAICT
CAUBRATION LABORATORY
Add: No.52 Hua VianBiel Road, Haidian Disrict, Beifing, 100191, Ching
Tek: +B6-10-62304633-200  Fax: +86-10-62304633-2504
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted

Additional Documentation:
c) 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 certiicate. All figures stated in the certficate are vaiid 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
paraliel to the body axis.
Feed Point Impedance and Retum 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
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

v
*  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 the coverage factor k=2, which for a normal distribution |

by
Corresponds to a coverage probability of approximately 85%. ‘

Cenificate No: 222-60108 Page 2of6
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 T 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation
! Impedance. ranstormed to feed point [ 47902540
'M hﬂ‘llw&!c | L Loes | 29408
Distance Dipole Center - TSL 10mm | with Spacer s
Zoom Scan Resolution ax dy. dz =S mm General Antenna Parameters and Design
Frequency 1800 MHz = 1 Mz
[ Electrical Delay (one direction) | 1116 ns
Head TSL parameters
sppled
| Temperaturs | Permittiviey 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 | w0 1.40 mho/m o
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmwmﬁmmnﬂlmum
connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signais. On
Head TSL temperaturs change during test | - | ] of the dipoles, mmmmmbmmmmmmmmmmw
= e ——— according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length s still according o the Standard,
> T No excessive force must be applied (o the dipoie arms, because they might bend or the soldered
cm’_(1g)of Head TSL Conditon | =1 connections near the feed-point may be damaged
SAR messured | 250 mw input power | 9.73WAg
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
v - Additional EUT Data
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion
SAR measured 250 m input power | 5.11Wig | [ Manutacturea by | SPEAG
wamn—dmm romaized o IW | 204 Wikg 187 % (ke2) |
Centificate No: 22260105 Page 3 ofs Contificate No: 22260105 Pagedof
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DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1S00V2 - SN: 24170
Communication System: UID 0, CW; Frequency: 1800 MHz: Duty Cycle: 1:1
Medium parameters used: = 1800 MHz: o = 1.411 S/m; e = 40.62; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) .

DASYS Configuration:

L Ty e 30, 500 Wa¥ 5.0 [T
ST L N0 Ga T &

+ Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz; Calibrated:
2021-05-26
+ Sensor-Surfce: 1. 4mm (Mechanical Surface Detection)
+ Electronics: DAEA Sal556; Calibrated: 2022-01-12
> ype: QD 000 PS1 Cx; Serial: 1062
. 14(7501)

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

Reference Value = 98.14 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.73 Wikg; SAR(10 g) = S.11 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm ’/
Ratio of SAR at M2 to SAR at M1 = 54% G
Maximum value of SAR (measured) = 15.2 Wikg \

e
D.aas 0 b

3.42

Lmmnses - 35 e . oz oe B
5.85
1027

-13.70

.

732 (===

0dB =152 Wikg = 11.82 dBW/kg

Centificate No: 222-60108 Page sofs Certificate No: 22260108 Page s ofe
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Ciient SGS-CN Certificate No: 22260185
L TSL tissue simulating liquid
Conv sensitiity in TSL/ NORMx.y.z
bt T NA not applicable or not measured
Coticuon Procsaimle) FFZ11008.01 Calibration is Performed According to the Following Standards:
aliraton Procadures fo cipcke vadation is #) IECHEEE 622061528, Measuremen Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekis from Hand-heid and Body-mounted
Calibration date: June7,2022 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 traceabilty to national standards, which realize the physical units of b) KDB 885684, “SAR Measurement Requirements for 100 MHz to 6 GHz"
gi on the following
Additional Documentation:
Foges.and are part of he cartiican. ) DASY4/5 System Handbook
A¥ calibrations have been conducted in the closed lsboratory facity. environment temperature (2243 and Methods Applied and Interpretation of Parameters:
humdity<70% « Measurement Conditions: Further details are available from the Vaiidation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
‘Catbration Equipment used (MTE critsl for caiibeation) « 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 ams oriented
peralel o he body axis
Priviely Sdesdd 2L Ol Dele fOulitrutic by Crlloats o) - $c """s" Collbraor «  Feed Point impedance and Retum Loss: These parameters are measured with the dipole
Power Meter NRP2 10az7y. 24-8ep-21 (CTTL, No.r21X06328) iy positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPBS | 104261 202t CTIL; N J?‘Wm! S22 ‘measurement at the SMA ermnmr m the feed point. The Return Loss ensures low
SN 7484 22) Jan-23 reflected power. No uncertainty req
oAgs SN1886  12an22(CTTL-SPEAGNo. zzunoon Jan23 «  Electrical Delay: One-way detay banwesn he SMIA comschr i the aniena feed point
No uncartany required
Secsod st |08 cal CorttcataNo)  Scheduied Calibralioh . ured: SAR measured at the stated antenna input power.
o P TR TN T2 KT Voo =5 . cs;R" normaized: SAR 8 messured. normalzed 1 an input power of 1\ at the antenna
Network Anayzer ESOT1C | MY48110673  14~Jan-22 (CTTL. No./22X00408) Jan23 SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature
Calibrated by. Znao ding SAR Test Engineer 1 s reported uncertainty of measurement s stated as the standard uncertainty of
fralpicded t mtpled by the Sovemos factor k=2, which for a normal distribution
Reviewed by. LinHso SAR Test Engineer N mp)lﬁ 3 COvMAgh yobulA ader
Approved by. Qi Dianyusn SAR Project Leader =
lssuec June 13, 2022
the lsporatory
Centificate No: Z22-60185 Page 1 Centificate No: 22260185 Page20f0
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Appendix (Additional assessments outside the scope of CNAS L0570)

Moasurement Conditions
pag. * T Antenna Parameters with Head TSL
0ASY Version oasvaz 52104
Eekipiteten Shunond Bxearcielion [ impecance, sranstormed o fead point | 5120+ 75840 ]
Prantom Tre Fat Phantom 5 1C. [ Rotum Loss | ‘22408 ]
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution [ xonacesmm General Antenna Parameters and Design
I 0 St [Ehﬂuwaywnamn) | 1.109 ns.
Head TSL parametors
Conduc After long tam use with 100W sigl ipol feed:
Temperature | parmitivity ity A y ]
| Nominal Head TSL parameters zoc | o +40 mhoim e
Moasured Hesd TSL parametars 0:05°C | 916% | 13mmamsen The canter g "
C - Zaing, | wss of the dole OC-signais. On some
| Hoad TSLtomporaturs change during st <10 | — - of the dipoles, added o P g when loaded
L according to the en paragraph. T
SAR result with Head TSL y this change 5 80 1 e
n’ 1g)ormeadse | Conditon ‘connections near the feed-point may be damaged
SAR mesaured | 250 mws inpus power 885 Wig
SAR for nominal Head TSL pavameters. normalzed 1o W 40.0 Wikg £ 18.8 % (k=2)
: Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head 5L | Conditon
SAR measured | 250m input power 518 Wig Manutactured by SPEAG
T T R T TL T

Cenificate No: 22260185 Page3ofs Certificate No: Z22-60185 Page s of 6
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DASYS Validation R.pon for Head TSL. Date: 20220607
Test Laborator 2. China
DUT: Dipole m« wu. npr DI900V2; Serial: D1900V2 - SN: Sd136
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 =39.85; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

+ Probe: EX3DV4 - SN7464; ConvF(8.18, 8.18, 8.18) @ 1900 MHz: Calibrated:
20220126

Sensor-Surface: | 4mm (Mechanical Surface Detection)

ibrated: 2022-01-12

FP_VS.1C (20deg probe tih); Type: QD 000 P51 Cx; Serial: 1062
MCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (IX7x7)Cube 0: Measurement grid: dx=Samm,

dy=Smm, dz=Smm

Reference Value =99.99 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

3 SAR(10 g) = 5.18 Wikg
tance from peaks to all points 3 dB below

Ratio of SAR at M2 10 SAR at MI = 54.1%

Maximum value of SAR (measured) = 15.6 W/kg

1045
13.93
¢
L L&
0dB =156 Wikg = 11.93 dBW/kg

Cenificate No: Z22-60185 Page sof's

TTL 55 ea g CAICT

Al No 32 s YanBe Rt o Disic e, (0919, e
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il ot -
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Impedance Measurement Plot for Head TSL

- =a== mecem |

Certiicate No: 222-60185 Pages of
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D2000V2 - SN 1041

e g%@*ﬁ CAICT
s

e Yusnics Rod, Hoin Diseic, Beling. 100191 VA0
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CHASLESTS

E SGS-CN Cortificate No:  Z22-60186
CALIBRATION CERTIFICATE =

D2000V2 - SN: 1041

Pr

Calibration Procedure(s) 21100801

Calbration Procedures for dipole validation kits

Calibraton date: June 8, 2022

This calibeation Certificate documents the traceabiity 1o nations! stsndards. wiich reaize the physical units of
o e g

Pages and are part o the certifcate

All calbrations have been conducted in the closed laboratory facillty: environment temperature (2243 and
humidity<70%

Primary Standards D# Cai Date (Calibratod by, Certficate No) __ Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor  NRPES 104291 2‘ -Sep-21 (CTTL, No.J21X08326) Sep-22

SN 7484 _Jan22) Jan23
OAE4 SN1S86  12-Jan22(CTTL-SPEAGNG 222-60007) Jan-23
|
Secondary Standards. o# Cal Date (Calibrated by, Cenficate No ) Scheduied Calbrabon
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00408) Jan-23
Network Analyzer ES071C L MY46110873  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Function Signature

Coirned by 2Zhao Jing SAR Test Enginoer é ‘f) 3

Reviewsd by: LinHao ‘SAR Test Enginesr ﬁp‘%

Approved by: Qi Dianyuan ‘SAR Project Leader —Soau.

Issued: June 13, 2022
exceptin of y

Centificate No: 222-60186 Page of6

‘TTL speaag CAICT

N2 Yol Rowd, Habdian Disrict, g, 100191, Chisa
gt

ot ctlgcbmoon | haprwaiiaan
Glossary:

SL 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:

8) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fiekds 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:
©) DASY4/5 System Handbook

Methods Applied and Interpratation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
o he cariicae. Al fures stated in e cetficats are val at 1he frequency indicated.
tenna Parameters with TSL: The dipole is mounted with the spacer to position ts 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 filed phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retur Loss ensures low
power. No uncertainty required.
«  Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
* SARmeasured: SAR measured at the stated antenna Input power.
«  SAR normalized: SAR as measured, normalized 10 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

3

The reported uncertainty of measurement Is !lI!.d as the standard uncertainty of

Measurement multpied by the coverage facior k=2, which for a nomal distribution
102 coverage p y of

Cenificate No: Z22-60186
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Measurement Conditions
DASY

775 b s 8 g CAICT

Ad: No.52 HuaVuanBei Rew, Hadian Disrct. Bcsging. 109191, Chion
Tel +46-1062304633-2117
Fil: ctichionlcom b wccaktac.n

Appendix (Additional assessments outside the scope of CNAS L0570)

a1 o 58 o gven on page 1
[ e X Voritem T oy s ] Antenna Parameters with Head TSL
Extrapolation Advanced Exva
- oS Impedance, transfomad to feed poirt | 4840+ 0740
Phantom Trplo Fist Phandom 5.1
rpie Fiat Phantom | | et Loss | -34908
Distance Dipole Centr - TSL 10mm win Spacer
Zoom Scan Resolution a, gy, dz = 5 mm } General Antenna Parameters and Design
Frequency 2000 MHz 2 1 MMz
= e J -
Head TSL parameters
Tompersture | Pormittivty | Conductvity ARl ong e s wih 100 raciie powe, iy sight warg ofthe ol e th el can
— as
Nominal Head TSL parameters | 220°C | 400 1.40 mholm -
Measured Head TSL parsmeters | @ozozc | 402:6% [138mhomzo% | The ﬂlh-mvm::iw
The sigrais. On some
Head TSL temperature change during et <10c | | = of the Gipoles, smail end csps are added to the dpole s In order to Mprove matching when loaded
according to the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL ffecied by tis change The overal st S bhe s,
[5aR averages aver 1 cim” (1 g1 ot eaa st Condiion I ] connections nesr the feed-paint may be damaged
SAR messured 250 i put power 104ving
SAR for nominal Head TSL parameers: normalized to TW 418 Wikg £ 18.8 % (k=2) EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
AR mesars 250mW et pomer sowme | e T —
AR for romint Hewd TS paraes vomatesato | 113 Whg3 17 % ey |
T —— Ceniiate No: 22260186 Page ot
. " in Colaborution with
In Cotaboasion with
77 s o eag CAICT Sl s b e ag CAICT
- e CAUBRATION LABGRATORY

A No 52 HoaVusnei R, Haidian Disrict. Being. 100191, Chin
Tet +36-10-62304631-2117
il ctlichinanilcom  bepcwwcaktacn

DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial SN: 1041
‘Commur ion System: UID 0, CW: Frequency: 2000 MHz: Duty Cyel
Medium parameters used: £= 2000 MHz: 0 = 1.392 S/m: &= 4021: p
Phantom section: Right Section
Measurement Standard: DASYS (EEE/IEC/ANS| C63.19-2007)
DASYS Configuration:

Date: 20220606

* Probe: EX3DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
2022-01-26

+ Sensor-Surls ! Surface Detection)

* Electronics: DAE4 Sn1556; Calibrated: 2022-01.12

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

52.10.4(1535); SEMCAD X 14.6.14(7501)

Zoom Scan (7X7x7) (Ix7x7)Cube 0: Measurement grid: dx=Smm,

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg

SAR(1 g) = 10.4 Wikg: SAR(10 ) = 5.3 Wikg

Smallest distance from peaks to all poins 3 B below = 9.1 mm
Ratio of SAR at M2 o SAR at M1 = 53.6%

Maximum value of SAR (measured) = 16.3 Wik

372
-7.43
RIRT

1496 |

| &

0dB =163 Wikg = 12.12 dBW/kg

18,58

Certificate No: 222-60186 Page Sof6

Add:No 52 Hua Vet Road, Habdian Disrict, Beig, 100191, Chisa
Tel +B6-10-42104833.2117
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Impedance Measurement Plot for Head TSL.

LT oy e T8-S0 R 5O TAT =
S0 o R o
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Client SGS-CN Certificate No:  222-60106

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

Callbration date: March 31, 2022

This calibration Certificate documents the traceabilty to national standards, which realize the physical units of
(sh. pr y are given on the following

pages and are part of the certificate.

Al cafibrations have been conducted in the closed laboratory facilty environment temperature (22:3)C and
humidity<70%

Calioration Equipment used (MATE critca for calbration)

i

D# Cal Date (Calibrated by, Certificate No) _ Scheduled Calibration
Power Meter 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor | NRPES | 104291 24-Sep-21 (CTTL, No.J21X08326) Sep22
Reference. EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22
DAE4 SN 1558 | 1244an-22(CTTL-SPEAGNo. 222-60007) Jan23

D# Cal Date (Caiibrated by, Certificate No) _ Scheduled Calibration
Signal E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23
Network Analyzer ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23

Name Function Signature

Caibrated by M ]mhw | ‘g‘i

‘TTL speag CAICT
Add: No 52 Hua YuanBei Road. Hadian M‘ IWI“ Ching.

B OCISMGIIN P 0 ib e
Eomail. ct)achinat com hap

Glossary:

TSL tissue simul d

ConvF sensitivity in TSL / NORMx.y.z

NA not applicable or not measured

Calibration is Performed According to the Follovlnq

a) [EC/EEE moo-!szu Procedure for The of Specific Absorption

Rate of mmemememmmmuanM
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY4/5 System Handbook
mwwlm Parameters:
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 indicated.
below the center marking of the flat phantom section, with the arms oriented
axis.

§
i
:
?.
?
it
g
]
H
il
3
|
g

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
mumrmwumwnm The impedance stated is transformed from the
m.nunmom SMA connector to the feed point. The Return Loss ensures low

. Ebwumfmywmmwwmm-nmmm

No uncertainty required.
. WWWMMHN“M!"MMMW
* SAR 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.

Tl-npoﬂnﬂunun—myd mmnmmmmnmwd!
Measurement multiplied by the mhcblh-zvmubfummldwmn

440002 Hosrmlio R, Helton D B, (9019, Chln
Tel 86-1042100633-20%  Fax: +86-10-62304633-
E-mail. cobutchinatl.com .

Measurement Conditions
as far 1
DASY Version | DASYSZ 52104
Extrapolation Advanced Extrapolation
Phantom | Trple Fat Prantom 5.1C
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resotution & dy.dz =5 om
Froquency 2300 MHz £ 1 MHz
Head TSL parameters
Temperature Permittivity |  Conductivity |
Nominal Head TSL parametars 20'c %5 167 mhom |
Measured Head TSL parameters 220202)°C 308:6% | 170mhams6%
Head TSL temperature change during test <10°C s =
SAR result with Head TSL.
em’ (1) of Head TSL Condition
SAR measured 250 mW input power 124 Whg
SAR for nominal Head TSL parameters nomalizedto IW | 49.2 Wikg £ 18.8 % (ke2)
SAR averaged over 10 cm’ (10g) of Head TSL Condition
SAR measured 250 MW Input power 5.88 Whg
SAR for nominal Head TSL parameters nomakzedto IW | 234 Wikg 2 18.7 % (k=) |

Centificate No: 22260106 Page ) of 6

Reviewed by: !“"ﬁi‘ i I'"""W ’ \ﬁ# Corresponds to a coverage probability of approximately 95%.
Approved by: |QiDanyuan | SAR Project Leader | <%l
Issued: Apnil 8, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
Certificate Not 72260106 Page 1 of & Oufflesa e 2200104 Poge 206
‘TTL speag CAICT ‘TTL speag CAICT
CAUSRATION LABORATORY 'CAUBRATION LABORATORY

Ad: No.S2 Hus Vianilei Roud, Haidian Districe, Beljing. 100191, Chin
Teb 486 1062046332079 Fax: +86-10-62004633-2904
e/ www chinaslon

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL
[impedance. vanstomes o feed part | 4920-4560 ]
| Rotum Loss | -26608 |
General Antenna Parameters and Design
[ Bectricat Detay (one directon) | 1083 ]

After long ferm use with 100W radiated power, only @ slight warming of the dipole near the feed-pont can
be measured.

semirigid mwmdmmwnnm
mnnmmdnm The antenna is therefore short-circulted for DC-signals. On some

of the dipoles, smail end caps are added 1o the Gipole arms in order to improve matching when loaded
-zaumg u-pn—on-m the "Measurement Conditions” paragraph. The SAR data are not
o Standard.
el ol arms. because they mght band or the soidered
the feed-point may

Additional EUT Data

[ Manutactures by SPEAG |
Cenificate No: 222-60106 Pagedofe
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Ad: No.52 Has Yol Road, Haidian Disrict, Biing, 100191, Chisa Add: No.52 HesYusnlii Road. Haidisn District. Biing. 100191 China
Tek +BA-10STIOMIINT . Fax +86-1042300803.2504 Tek +86-104230400-207  Fax:+96-10-42304631-2504
E-mail cnl. g www chimatd o omacl ctth  chinatt] com M www chinatil cn
nuvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

por: Dipole 2300 MHz; Type: D2300V2: Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW: Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2300 MHz; o = 1.702 S/m; & = 39.77; p = 1000 kg/m’

Phantom section: Right Section 71 51 Uog ey 10.0038/ ee? 0.000a DAY
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007) R LR b
DASYS Configuration: .

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

Sensor-Surface: | 4mm (Mechanical Surface Detection)

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

Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 24.8 Wkg

SAR(I g) = 124 W/kg; SAR(10 g) = 5.88 Wikg

Smallest distance from peaks 1o all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 50.4% l /
A

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

et SEw T sewme misoe BB
434

2.50 |

16.67

-20.84

0dB =203 Wikg = 13.07 dBW/kg

Certificate No: 22260106 Page $of o
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1.10 D2450V2 - SN 817 .
‘TTL';_‘_QZLI_ & CNAS;%K CAIQ‘ ‘T 7L ;_D_':l_l_ ng
R o

Add: No.52 Hn Youniid Ro, Haidion Diarict, Beijing. 100191 "‘u._‘ ity N0 33 mombel R, i i, e, 100191, i
Tel: +86-10-62304633-212 Fax + 86106200461 3-2404 Tek: +86-10-62304633-207 Fan +86-10-623044]
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Cortificate No:  222-60107

::‘ 1 Glossary:
L TSL tissue simul
ConvF sensitivity in TSL/ NORMx
NA not or not measu
is to the
a) IEC/IEEE 62209-1528, Proadum'or‘l’m of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents fhe iraceability fo national standards, which realize the physical units of b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 6 GHz"
() with confidence probability are given on the following -
pages and are ;ld '.&“_ ) Additional Documentation:
) DASY4/5 System Handbook
Al calibratons have been conducted In the closed laboratory faciity. environment temperature (22:37C and Methods Applied and Interpretation of
humidity<70%. «  Measurement Conditions: Fmvmmlmmhbbmme\llldtbon Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for caiibration) * 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 Sandards s Cal Date (Calibraled by, Cerificate No) __ Scheduied Callbration paraliel to the body axis.
- = B altcad it s « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meler  NRP2 108277 24-50p-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated s transformed from the
Power sensor  NRPSS | 104291 24-Sep-21 (CTTL. No J21X08326) Sep-22 mu&m%mmmcﬁ.wwm The Return Loss ensures low
Reference Probe EX30V4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty req
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . zwul Delay. Ono-u-y delay bmun the SMA connector and the antenna feed point
uncertainty requ
SAR measured: SAR measured at the stated antenna input power.
Secondary Stancards 1] Cal Date (Calibrated by. Certificate No) __ Scheculed Calibration %
| E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
{1 nominal SAR result
c - The of ‘
Calibrated A reported uncertainty of measurement is stated as the standard uncertainty of
t Znao Jing imhﬂ‘- “1) NS Measurement multiplied by the coverage factor k=2, which for a nomal distribution
- Corresponds to a coverage probability of approximately 95%.
Revewoa by Untao | 8AR Tos: Engineer St 1
Aopoved by Qiowmuan | SAR Proect Leaser [P
Issued: Apeil 6, 2022
This calibration certifcate shall not be reproduced except in full withoul written approval of the iacoratory

Certificate No: 22260107 Page 1 of s Centificate No: 72260107 Page 20fs
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Tek +86- 104200332079 Fax: se-ioadiou
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assessments
Metauremerit Conditions Appendix (Additional outside the scope of CNAS L0570)
DASY astar 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
B~ Ao Do [ impedance. vanstorme o teed pomt 5210+ 3200
Phantom Trigle Fiat Phantom 5.1C Retum Loss eamind
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Froquency [ 2450 MHz 2 1 MHz [ Erectnca etay (one drecson) [ 100
Head TSL parameters
Temporstwre | Permitiviy Conductivity Afler long term use with 100W radiated pawsr, only 8 sight warming of the dipole near the fesc-pont can
Nominal Head TSL parameters 20°Cc | o2 1.80 mho/m
Measured Head TSL parameters. (220202)°C | w5:8% 1.78 mho/m 28 %
Head TSL temperature change during test «0'c | - =
SAR result with Head TSL Nomlm:muun-pﬁ-dnmdvehm because they might bend or the soldered
| SAR averaged over 1 cmi’ (1g) ot Hesd TSL | Conditon B connections near the feed-point may be damaged.
SAR measured | 250 mw input power 132Wag
SAR for nominal Head TSL parameters ‘normaiized 1o TW 53.0 Wikg £ 18.8 % (k=2) Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 mW input power 6.15Whg Marutactured by SPEAG |
SAR for nominal Head TSL parameters normaized to 1W 247 Wikg £ 18.7 % (ke2)
Centificate No: 22260107 Pagedofs
Certificate No: Z22-60107 Page sof o
- " in Colabomson
T A wws TR CAICT T7TLs b e ag CAICT
CALIBRATION LABORATORY —_—— CALIBRATION LASORATORY
A No 53 Hoa il o, Haidn D g, 190191, Chiea
Add No 8. llh\mhlmlu-lhmlku-; wmur Ching. Tek: +86-10-62304633-20% Fax: +86-10-62304633-2904
Tel B 1062004132079 Fa: +86-10-623046 et g il ot e
il ctlgchmaticom b waw chinattcn
DASYS Validation Report for Head TSL Date: 20220401

Impedance Measurement Plot for Head TSL

8
2450 MHz; Duty Cycle: 1:1
Medium parameters used: { = 2450 MHz; 0 = 1.79 S/m: & = 39.52, p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

TFIHY Uog W Y0 GG ¥ 5 0088 DALY
ST A0 S A

« Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:
2021-05-26

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

*  Electronics: DAE4 Snl556; Calibrated: 2022-01-12

Phantom: MFP_VS5.1€C (20de probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

DASYS2 52.10.4(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 104,6 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg 7
Smallest distance from peaks to all points 3 dB below = 8.9 mm 3 4
Ratio of SAR at M2 to SAR at M1 =49.2% T
Maximum value of SAR (measured) = 22.1 W/kg \

=
 mmamoe e e L e 3o 00 WY

Centificate No: 22260107 Pagesofs
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spoesg £p e 2 g CAICT

A No.52 Hua Yuantiel Road, Haidisn Dieric By, 08131 N0 3 Vbl R st Disc. g 10131, China

Tek +86-10-62304633-2812 Fax: +86-10-623046) :d ‘“-;WWT :'M-I:mu

Client

TSL tissue simulating liquid
sensitivity in TSL/ NORMx.y.z

Obrect 1D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(
o FF211:00301 s tothe -
a) IEMEEE 62209-1528, Procedure for The of
of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date. March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mwmmumnmmmmmmmd n)musmmnmmmmmmhmummsw
(s, y are gn the following

Additional Documentation:
POghe and e e of Siwontins: ¢) DASY4/5 System Handbook
All calibrations. have been conducted in the closed laboratory facilty: environment temperature (22¢3)C and mw““w 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 (MATE critcal for calibration) Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point

exactly below the center marking of the flat phantom section, with the arms oriented
‘Stancaras (Cailbrated by, Certifcate Sched ml.lblhoboay
L s Date 2. L hind Catbrator « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
SERNRNG i PRS- GITL, o R ONSEN S ie positioned under the liquid filled phantom. The impedance stated is transformed from the
Power senecr | NRPSS 3‘”"‘:""—*‘;’;"‘7:::) 3::: m:mmwmwmwm The Return Loss ensures low
Reference Probe EX3DV4 | 26-May-21(SPEAGNo. _May21) No uncertainty required.
DAE4 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . Ehct'ulDdlr One-way delay between the SMA connector and the antenna feed point.
Neuneomlmynqu
) SAR measured at the stated antenna input power.
_Secondary Standards Cai Date (Caiibrated by, Certificate No) _ Scheduled Calibration ¢ SARmeasured:
‘Signal Generator E4438C 134822 (CTTL, No 122X00408) Jan23 *  SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network Analyzer ES071C 14-Jan-22 (CTTL. No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Functon
Cakibrated by: § The reported uncertainty of standard uncertainty of
.Il““"w | Measu multiplied by the coverage factor k=2, which for @ normal di
Reviewed a2 § Corresponds to a coverage probability of
L untes [ [sARTest Engineer i
! " i i i
Rt
Issued: Apri 6, 2022
This caiibration certificate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 722-60108 Page 1 0f Centificate No: 22260108 Page 2016
® W Colebomtion st " in Colaboration with
77022 b i s CAICT 777 s b eag CAICT
b —_— CAUBRATION LABORATORY
Sp— Adt No 2 oYl Reod Vil Dl B, 10011, Chin
g vt R ek BTN P ob104TSOMSS
el cilchinaticom  bap:ww chinat o Emal calfchinaicom b wwchinant
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY asfar page 1
DASY Version | DASYS2 2104 Antenna Parameters with Head TSL
Extrapolation | Advances Exvapolaton .
et s Impedance, transformed to feed point [ 49.90- 8490
Distance Dipole Conter - TSL | 10mm wih Spacer | [Rotum Loss | 23808 |
Zoom Scan Resolution [ ax. dy, dz = mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz
I Electrical Delay (one drection) | 105308
Head TSL parameters
Tomperature | Permittivity Conductivity | After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'c 30 198 mhom | Do maieed
Measured Head TSL parameters @20:02)°C 387:6% | 196mhoams6% nade of igid The center conducior of the feeding line is directly
the dipole. The -signals. On some
Head TSL temperature change during test| <10 °C —_ - of the dipoles, smail end caps are added 1o s oRier koo
according paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall mmn-umnmw
a bawhawl proe—omy No sxcessive force mustbe appled o he dipole ams, because they might bend o the soidered
SAR measured 250 mW input power 137 Wig o
SAR for nominal Head TSL parameters nomaizedto W | 548 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition RUY Desa
‘SAR measured 250 mW input power 812 Whg | Manufactured by SPEAG
SAR for nominal Head TSL parameters nommatzed o 1W | 245 Wikg £ 18.7 % (k=2)

Certificate No: 22260108 Page sofs Certificats No: 222:60108 Page dof s
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TTL s b e CAICT TTL 5 b s CAICT
CANRARON LARORATORY CALIBRATION LABORATORY
403 oY Ko, Hadn D, g 1019, o Adt N oo R Hasdae Do . 10101 O
Tl +B0- 1060046132079 Fax: +86-10-42304 Tek o84 1021033079 Fax oBo- 0423046
Emt colihimatloon . g rewnehinmtien Emait cobigchmantcom  ba/ wwnwchlnstten
DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 11
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.955 S/m; & = 38.68: p = 1000 kg/m"
Phantom section: Right Section L o 5 ]
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) 5 R o gl
DASYS Configuration:
» Probe: EX3DV4 - SNT307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26
+ Sensor-Surface: | 4mm (Mechanical Surface Detection) gy !
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 - 50 BB 5 ks s =AW g et
« Phantom: MFP_VS.1C (20deg probe til); Type: QD 000 PS1 Cx; Serial: 1062 1 T > i
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) NG
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, e ——— =
dy=Smm, dz=Smm Leosia o 0.0 8 400030 2
Reference Value = 103.3 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 29.0 Wikg
SAR(1 ) = 13.7 W/kg: SAR(10 g) = 6.12 Wikg
Smallest distance from peaks to all points 3 B below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 47.5%
Maximunm value of SAR (measured) = 23.4 W/kg |
- Mi 2
0
470 pe—— it et p—
240
4
2m | )
0dB = 23.4 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Page sofs Cenificate No: 22260108 Pagesofs
A - Cotbvicn RO L " in Cotaborsson with
TTL! pe.ag %QCNAS.W CAICT &r7r s peag CAICT
CATRRATION LABORATORY o vt S CAUBRATION LASORATOR
— " Nl 5 Mo, 52 Yol R, s D, B, 100191, Chin
” 'M“:.”:I.u Rowt it Do, Beig. 10191 I R i
Emai ctigchimlcom by wewesickae.n [ ———
g1 Glossary:
= TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM,.2
Object D5GHzV2 - SN: 1095 NA not applicable or not measured
Calibration
Froodeets) FRZ11003.01 Calibration is Performed According to the Following Standard:
Calibration Procedures for dipole validation Kits ) EGTEEE 62200-1528, “Moasurement Procodure for The Assossmantof Spociic Absorption
iman Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibraton date: June 1, 2022 Wesios Commncasion bovioos. Fan 1535, Fuman odos. nsrumeniaton ang
Procedures (Frequency range of 4 MHZ to 10 GHzJ', October 2020
This calibration Cerificate documents the tracssbity fo nationsl standards, which reaiizs the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
pages and are part of the cortficate. Additional Documentation:
c) DASY4/5 Syster Handbook
Al dﬁ:mﬁ have been conducted in the closed laboratory facility: environment temperature (22+31°C and Mo Applied and Interpret: of Parameters:
S TO%: " Voasurement Conditons: Further dofais o avaliabl from the Valdation Report at th end

of the certificate. Al 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 anms oriented
Primary Standards. o# Cal Date (Calibrated by, Certificate No.) __ Scheduled Calibration paraliel to the body axis. i
Power Meler NRPZ | 106277 24-Sep-21 (CTTL, No.J21X06326) Sep22 « Foed Point Impedance and Retur Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 us»z« (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
S  Jonz2) s measurement at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertai
DAGS SIS A2Wn2CTTLSERANO2Z2 00000, e «  Electrical Delay: One-way aeTZyEmen the SMA connector and the antenna feed point.
No uncertanty  require.
Secondary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration . measured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY43071430 13-Jan-22 (CTTL, No. J22X00408) Jan23 . SARnorm«m SAR as measured, normalized to an input power of 1 W at the antenna
MY46110673 2 (CTTL, No.J22X00406) Jan-23 ‘connector.
+ SAR fornomiel TSL parameters: The messured TSL perameters re sed ¥ caculee the
nominal SAR rest
Name Function ature
Corated by: Znao Jing ‘SAR Test Engineer f, 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
Reviewod by: LinHso ‘SAR Test Enginser S ﬂfa{; Corresponds to a coverage probability of approximately 95%.
Appeoved by Qi Dianyuan ‘SAR Projoct Leader

Qoo zr oy Tt Centificate No: 22260187 Page2of10
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QTTL speag CAICT TTL s b eaa CAICT

Ad: NouS2 s Vo Rond, s Diseic, Being. 100191, Chinn AddNo 2 s Vs R, Hudin Dirict, i, 10191, China
ok +bs 1042303117 T b 10311
Eout ciidmmon  Mpwcstca ot ——
Measurement Conditions Head TSL parameters at 5300MHz
v ; 1
DASY Version DasYs2 s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolation Nominal Head TSL parameters 20'C 9 | 476 mhoim
Phantom Trple Flat Phantom 5.1C Moasured Hesd TSL parameters @o0s02'c | 3:s216%
Distance Dipole Center - TSL 10 men weh Spacer Head TSL temperature change during test|  <1.0°C — | —
Zoom Scan Resolution Gxdy=émm dz=14mm | Graded Ratio= 14 Z drecton)
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)ot Hena TSL Convdion
waeney prrd SAR messured 100 mW ot power 794whg
I SAR for nominal Head TSL parameters normalzedto TN | 79.1 Wikg 2 244 % (2]
Head TSL parameters at 5200MHz SAR aversged over 10 ¢’ (10 g) of Head T5L Conditon
- SAR measured 100 min 221w
k 2 Mm parameter S 2.5Whg ::mnm
Head TSL nermatzed o W 6 Wig
Nominal Head TSL parameters 20°C 360 486 mhaim [t =
Measurod Head TSL parameters (20:02)'C_ | 35426% |aG2mhomie% Head TSL parameters at 5500MHz
Head TS <0c — -
Temperature Conductivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20c 496 mhoim
cm’_(19) of Head TSL Condtion Maasured Head TSL parameters. (220402)°C 494 mhaim 46 %
SN e 00N ot ponar ki J Wead TSL tomparature change during test|  <10°C — —
‘SAR for nominal Head TSL parameters nomaltzedta 1| 77.6 Wikg £ 244 % (ke2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condion R result with Head TSL at 5500MHz_
SAR mossured 260 mik gt 222Whg S ffeinotie, oo
Fom SAR measured 100 W nput powar 82wia
‘SAR for neminal Head TSL normalizedta W | 221 Wikg 2242 %
P = Lcaa SAR for nominal Mead TSL perameters normatzed o 1N | 826 Wik £ 244 % (ke2)
SAR averaged over 10 cm’ (10,) of Head TSL Condtion
AR measured 100 miN input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wik £ 242 % (o)
Certficate No: 222-60187 Pagedof 10 Certificate No: 222.60187 Pagedof 10

g‘TTL speag CAICT TTI. 5 b eaa CAICT

A No.52 HusYeamBel Rood, HabSam D, Befing. 10019, Chin A No.52 Hus Vs Roud, Haidian Disic, Being. 109191 China
ek 461042302117 el 104232117
Emai ckgchinan e —— el culichimloon W cartaca
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomperaturs | Parmitivty Conductivity
Nominal Head TSL parameters 20'C 35 507 mhoim Impedance, transformesd to feed point | 46105030
Moasured Hoad TSL parameters (220402) UT26% | SOSmbam26% | Reten Loss | )
Head TSL tomperature change during test | <10°C = =
Antenna Parametors with Head TSL at 5300MHz

SAR result with Head TSL at 5600MHz

cm’_{1g) of Head TSL. Condition Impedance, transformed o feed pont | 4780-24210
SAR maasured 100 i input power s1zwag [ Rotum toas | 20508 |
SAR for nominal Head TSL parametars nomakzed 1o 1W 8048 2244 %
! b e Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10g) of Hesd TSL Conditon
SAR massured 100 i inpus power 230wag Inpodance, ranstormed 1o fesd point |
AR ool oo TS parartrs romatzadio | 728 Wha 342 % (1 [Fwemiom I
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Temporsture | Parmittvity Conductivity [ impedance, sranstcemed to feed peio | 54504500
Nominal Head TSL parsmeters 20°C 383 527 mhoim [ = [ “200®
Measured Mead TSL parameters. (220202)C 34426% 526 mhoim £ 6% g
Head TSL temperature change during test «1.0°C - — ‘Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, transtomed to feed port 5150- 5610
cm’ (1) of Head TSL Condtion Retum Loss - 24908
SAR measured 100 mW input power 771 Wkg l
‘SAR for nominsl Head TSL paramaters normalized to IW | 76.7 Wikg 2 24.4 % (=2)
AR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 100 mW ot power 216wWia
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)

Cenficate No: 22260187 Pagesof 10 Cenificate No: Z22-60187 Pagesof 1o
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General Antenna Parameters and Design

" In Colaboration with
777 s p e a g
S CAIBRATION ABORATORY
A o 5 Yo R, i Db, B, 1019, i
e
P otem  \apihvrasiiace

DASYS Validation Report for Head TSL.

CAICT

Date: 20220601

T — e ]

ng bl
be measured,

. The center
. The. for DC-signals. On some
the " paragraph.

affected by this change. ul

the soldered

‘connections near the feed-point may bs damaged.
Additional EUT Data

[vatocuraty I

Centificate No: 222-60187 Page7af 10

Test Laboratory: CTTL, Bajing, China

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095
Communication System: CW: Frequency: 5200 MHz, Frequency: 5300 MHz.
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 4.62 Sim; & = 35.39; p = 1000 kg/m*
Medium parameters used: { = 5300 MHz; o = 4.73 Sim; &
Medium parameters used: f = 5500 MHz;

Phantom section: Right Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASY5 Configuration:

«  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;
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:

1062
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, {=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 Callbration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.08 V/m; Power Drift = -0.07 6B

Peak SAR (extrapolated) = 31.5 Wikg

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

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

Ratio of SAR at M2 1o SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Cenificate No: 22260187 Page kof 10

iTTL speag CAICT

Ad No.S2 HasYeani Ko, idin Disic B, 10919, Chia
ek +be 10402117

Foad clgehmticon  Mapcwcaitacen

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
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

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

Smallest distance from peaks to ail 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 Wikg

Calibration /Pin=100mW, d=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.06 V/m; Power Drift = -0.07 d8
Peak SAR (extrapolated) = 35.2 Wikg
SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg
‘Smallest distance from peaks to all points 3 d8 below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 62.5%

Maximum value of SAR (measured) = 19.1 Wikg

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

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg

Smallest distance from peaks o 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

0B = 18.7 Wikg = 12.72 dBW/kg

Certificate No: Z22-60157 Page9af 1o
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Tmpedance Measurement Plot for Head TSL
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Centificate No: Z22-60187 Page 100f 10




Compliance Certification Services (Kunshan) Inc.
Page: 21 of 29

2 DAE4 - SN 1245

Calibration Laboratory of
Schmid & Purar Exineseng AG S p e ag S«:g:::e:an:.é
a5 o4

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE uni is & deicate, Dok Becsion instrument and requires careful restmant by e user. There are no

fl‘a-r_mmn QA CAL-06.v30

ngo aver
the threads inside the DAE to wear out.

Snwmalh%ﬁmmmvhwmsmhuhnm‘mhmmmmw
bag. box or

DAE ‘ Caftration dute: April 25, 2023
5o Instrusment i insice,

the E-stop may kesd o damage of these magnets. Touch and collision errors are ofen caused by dust and din
sccumuiated in the E-sicp o prevent E-s1op faire. the cusiomer shal ahrays mount e proae 1 tae DAL

=3)
DAE4 - SD 000 D04 BM - SN: 1245 j

Repair. Mince However, SPEAG resarves the
palr especially. ‘ ~
mvmnunllu:smw-xoavmmm-uaznmmn,nww the
= fou 29 . dmmm-"“ﬂ = Cabbration Exupmar used (MSTE crtcl tor cattrason)
the cormesponding configuration file.
mportant Noter —_ — — 1 g 23
Warranty and calibration is vold if the DAE unit is disassembled partly or fully by the |
Customer. |
e Soem ‘
important Note:
[Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-

[Suo assembly s allowed by certified SPEAG personnel only and is part of tho anmue:
calibration procedure.

: e Forcton Soranre
To prevent damage of the DAE probe connector pins, use great car Calbewed | Commnicue Stwien Latroratory Techricn
probe to the DAE. Carefully connect the probe with the connector notc ¥ L2
mating position. Avoid any rotational movement of the probo body versus the Ga
While turning the locking nut of the connector. The same ca, Aporared by: Sven et Tochca Mansgar 1
M‘ccm\'u{u the probe from the DAE. WS Ul o

oo A 29, 2023

ot Pagatots
TN_EH190306AE DAE4 docx SR (Certficate No: DAES-1245_Apr23 296 1 0f

DC Voltage Measurement
A - Converter Resokution nominal
High Range: S8 = 6.1V ful ange = -100...+300 mV
Schwelosriacher Kataviecds Low Range. LS8 810V, Tl range s -1..._+amy
Sarvics sisse d¥esionasge DASY maasuremant parametors: Auto Zero Teme. 3 sac; Megsuring time: 3 sac

405.243 £ 0.02% (k=2) 400,938 1 0.02% (k=2) 405.064 1 0.02% (k=2)
2 105 )| a0 150

Connector Angle

g:?“ data acquisition electroni
P — e — o o
Connector angle - information used in DASY system to align probe sensor X fo the robot  hoge .

coordinate system

Methods Applied and Interpretation of Parameters
* De Voltage Measurement: Calibration Factor assessed for use in DASY system by
‘comparison with a calibrated instrument traceable to national standards. The figure given
comesponds 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. Uncentainty 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. Infiuence of offset voltage is included in this
measurement.

Calibration Laboratory of
Schmid & Partner

jineering AG
asonbetig A,

Accrecie by the Swiss Accrectaion Service (SAS) Accrestasion No.: SCS 0108

Commn mode sensitivily: Inluence of a positve or negative common mode voiage on
the differential measurement,

*  Channel soparation: Infiuence 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
Input Offsat Measurement: Output voltage and statistical results over a large number of
610 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,
g and during X
Low Battory Alarm Voltage: Typical value for information. Below this vottage, a battery
alarm signal is generated.
* Power consumption: Typical value for information. Supply currents in various operating
modes.

. Cetifcate No: DAEA-1245_Ape23 Page3ofs
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4. AD-Converter Values with inputs shorted
Y
Appendix (Additional assessments outside the scope of SCS0108) S st
1. DC Voltage Li High Range (LSB) Low Range (LSB)
High Range ing (V) ) Channel X 16001 16100
Channel X+ Input 199908 60 250 000 Channel Y 16579 16951
Channel X + Input. 2000577 275 001 Channel Z 16040 15891
Channel X ~ Input -19996.65 219 -0.01
Channel Y + Input 199996 60 1.08 ). Mea:
Cranoe Yt 200512 i et 2 v en s
o Time: 3 s Maasurig e
Channel Y- input 2000051 058 000 vy e
o= ciedt | 20005t | -
ChannelZ < Input 199994 62 000 Average (uV) | min. Offset (V) | max. Offset (¥) ““":;"‘"‘"
Channel x 077 om ) [
Channel Y 024 EE) 1o 052
m W ) T Channel Z 085 -262 0.59 061
Channel X+ nput 200291 [ [
Channel X+ Input 20306 07 036 6. Input Offset Current
2 e oo . e Nominal Ingut Grouitry offset current on all charnels: <254
Channel Y + Input 2002.33 029 001
Channel Y + Input 20191 0.39 018 n) orinforination)
Channel Y~ input 9822 o 040 =
Channel Z + Input 200220 024 om L1 o 20
ChannelZ 4 input 20128 088 e Chiiaity. 200 200
ChannelZ - input 198,93 136 069 Channel Z 200 200 =
2. Common mode sensitivity peolues ot mioematony
DASY. Ao Tima: 3 sec; sec Alarm Level (VDC)
Common mode High Range Low Range 9,
Input Voltage (mV) Average Reading (u¥) |  Average Reading (V) 78 |
Channel X 200 542 827
200 [ 500 9. valuss for information)
Channel Y 200 704 713 Typical values ] v () |
) X e Supoly (- Voo oo | e [ ]
Channel Z 20 ) 535 Supply (- Ver) 001 | ® | s 1
- 200 350 352
3. Channel separation
DASY Auto Zoro Time: 3 sec 3
Input Voltage (mV) | Channel X (uV) | Channel ¥ (uv) | ChannelZ (uv)
Channel X 200 - a2 37 |
Channel Y 200 900 - a® |
Channel Z 200 003 720 E =
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Glossary

S sasue simulating laud

NORMxyz seniiiy in free space

o sensiivty in TSL/ NORMxyz

ocP diodh comprason point

oF crest facar {1ty cycie) of he RF signal

AB.CO mocdation deperdn inearzalion paramasers

Polarization y g rotation araund proba axts

Puiarization 8 " i Hee
nommal o probe ais

Connector Angle sysem

Calibration is Performed According to the Following Standards:
) IECAEEE 622061528, o For The Asoeption Expos
Fiekds Fr Part 1528; Human
Models, Insisumentation And Procacurus (Frequancy Range of 4 MHz 1o 10GHzy', Ociober 2020,
) KOB 855664, “SAR Magsurement Recurements for 100MHz 1o 8 GHz"

e

Methods Applied and Interpretation of Parameters:
+ NORMx.1.7: Assassad for E-feld potarization 8 = 0 = 00MHZ in TEM-colt 1 > 1800MHz: R22 wavequide). NORMX,y.2
Lo 1 n

SL(see
baiow ConF).
+ NORM(fjx.2 = NORMz;2 * roquancy. " n
S a2
ConvF
+ DCPxyz: DCP, signal. OGP

8083 ot daperd on frequency nor madia,

+ Axyz. Bxy2: Cryz: Oxyz: VRcyz: A B,
power swasp

ok dapend on feq
. Temperature Transor Stardard for
ing >800MHe. The
same setups a1 used for  depth) of which typical
y used in clasa 1o the
boundry. TSL * ConF ¥
ConvF A Varsian 4.4 and g from
50MHz 15 +100MHz.
é ina apech
aerna.
+ Sensor Ofser
No tolerance required,
+ Connector Angie o
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error (5,011 - S00MMz
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