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IMPORTANT NOTICE

USAGE OF THE DAE 4

The OAE unil &5 a deficale, high precision [rstrumern and reguites careful treatmiant by o user. There are no
ssrviceable pars incide ina DAE. Spegial aftenton shdll be given to the fliowing peints

Battory Exchangs: The oafary eaver of the DAEL unit is clossd using & screw, over fightening 1ha screw may
cause tha threeds inside the DAL fo wear oul

Shipping of the DAE Bafora shipping fhe DAE jo SPEAG for ealibration, remove the batieries and pack (he
DAE inan antistalic bag. This anlistatio bag sha |l thien ba packed into a Iarger Bex or containar which protects the
DAE Trofm impacte duiing transporialion. The package shall be marked to ndicata that a fragile nstrumen! s
imsida

E-Stop Failures Touch detechian may be malldnctioning dus fo brokan magrets in the E-step. Reugh handling
of the E-slop may l&ad fo damage of hese magnats, Toush and oolllsan etete are often cavgsd by dust and i
accumulated n the Esiop Ta prevent Sstop feilure. 1he puslomsr shall slwaya meunt the prabe o the DAE
carefully and kaep the DAE unit in & pon-dusty envirgnment if nol used for mezsurements

Regair. Minar repams are performed al no astra cost ounrg ihe annual calibmtion, Hawever SPEAG reserves
the nght to chame for @ny repalr sspecally # reugh unprofessional handling orused the defact

DASY Configuration Flles: Since the sxact valuss of Ime DAE el resfztances, =s messgred during 1
calibratian pracadurs of & DAE unid, ara nat used by e DASY software, 2 noming! walue ol 200 MOhm 1= GIvVEn
n e corresponding configuration file

Impartant Nole:
|Warranty and calibration is void if tha DAE unit Is disassembled parily or fully by the
Customer.

Imporiant Note:

MNever attempt to grease or oll the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG pursonnel only and is part of the annual
calibration procedure,

Important Noto:

To prevent damage of the DAE probe conneclar pins, use great care when Installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational mevamant of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
discannecting the probe from the DAE.
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| Satpration praceduro(n) QA CAL-OB.v29
Calibration procedura for ihe data acquisiton electronics (DAE)
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Glossary

DAE dala scquisition elestronics

Connestor angle  Information used In DASY system fo align probe sensor X to the robat
coordinale system,

Methods Applied and Interpretation of Paramelars
* DC Vohage Measurement: Calibration Factor assessad for use in DASY system by
comparison with a calbrated (nstrument lracaable to national standards. The figure given
correspends to the full scale range of the voltmeler in the respective range.

= Cannector angle: The angle of the connactor is assessed measuring the angle
mechanically by a lool insarted. Uncertainy is rot raquired,

= Tha following paramalars as documentad in the Appendix contain technical information as a
result from the performance test and require no Uncerainty,

» DC Voltage Measurement Linearify: Verification of the Linearity at +10% and -10% of
the neminal calibration voltage. Influence of oflset voltage |s Included in this
measurement.

= Comman mode sansitivity: Influence af a pasitive or negalive common mode voltage on
the ditterential measurement

= Channel separation: Influence of a voltage on the neighbor channels not subject to an
input veltage.

= AD Converter Values with inputs shorfed: Values on tha inlermnal AD converter
corresponding 1o zero input voltage

s [nput Offset Measurement, Quiput voltage and statistical resulls over a large number of
zaro voltage measurements.

= Input Offset Current: Typical value for information; Maximum channal input oifse
current, not cansidering the input resistance.

s Inpulresistance: Typical value for Information: DAE inpul resistance at the connector,
during inteimal aute-zerolng and during measurament.

= [ow Battery Afarm Valtage: Typlcal value lar infarmation. Belew this voltage, a battery
alarm signal is generated

= Power consumption: Typical value for Information. Supply currents in various operating
modes.
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DC Voltage Measurement
AT - Convarter Besolution norminal

High Ranga 158 = Bauy full range < -100 _+304 my
Low Range LS8 = BinV full range= «1...  +3mVy
DASY mpasurement psramabeis. Auto Zam Time 3 sec M=azuing time: 3 sec
Calibration Faclors X ¥ z
High Rangs 404488 § 002% (k=2 | 404352 = 0.02% (k=2) | 404 862 - 0.09% (k=2]
Low Range 397827 = 1.50% (k=2) | 395875 | 1.50% (k=2] | 297082 = 1.50% (=2) |
Connector Angle
| Canneclor Angle 1o be Usad in DASY =ystam EipE—4 4 -I

Cartilicate Mo~ DAE4-5HT Boph2 Paga 2ol & h
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Appendix (Additional assessments outside Ihe scope of SCS0108)
1. DC Voltage Linearity

High Hange Reading (u¥) | Diff=rence (uV) Error ()
Channel X + Input 200032 A5 -3.31 100

| Channel X = Input 2000784 1,88 ani
Channal X - Inpuit 20002 48 I 118 -0m
Channel ¥ + Input 200034 25 -1 43 000
Channel ¥ +Input 20008 60 o.m {00
Channel ¥ - Inpurt 2000404 (1B -0.00

| Channel 2 + Input 200045 28 Q.83 -0.00

| Channal T + Input 20003 64 211 a.m
|Channelz - Input 20008 38 50 0.01
Low Range Reading (uv) Diffarencs (uV) Error (%)
Channel X 4 Input 2001.63 o.oa (il i]
Channel X + Ingut 20220 oFo 035
Channel X - Input 4g57.00 060 Ao
Chanpiel ¥ 4 lrinut 200134 0,07 .00
Channal ¥ + Inpuet RODEE 0.60 .30
Channel ¥ - Irput -199.a7 -1.23 [+
ChannelZ  « input 2001 61 027 0.0
Channel Z + Input 200 60 .70 035
Channel Z = Input -198.51 -0 65 0473

2. Commen mode sensitivity
DASY mansuremen sarsmstas: Aulo Zaio Time: 3 soc; Moasiring time: 5 S0
Cammon mode High Rango Low Range
Input Valtnge {my) Average Rezding (1Y) Avernge Reading (V)
Channel X 00 13 50 (RE-
200 i 4 -11,18
Charns| ¥ 200 0,81 -1.28
- 200 I'EE naos
Channel Z [ 200 717 691
- 200 HAE am

3. Channel separation
DASY measurem=nt parameatars! Auto Zero Time: 3 se; Meaauring ime: 3 sec

Input Voltage (mV) | Channel X (uV) | Channe| ¥ (LV) Channel Z (V)
Channel X 200 -1.70 | 033
Channel ¥ 200 1970 - -0.al
Channal Z 200 711 789
Carllioais No: DAEY-387_SopC2 Page 4o 5

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes a violation of law and is
subjecttolegal penalties. If you have any questions, you may scan the QR code to download thereport for
verification or contact usviaemail.

Hotline: 400-003-0500 web:www.anbotek.com E-mail:service@anbotek.com



AnbOfek FCC1D:2BBVG-DA35D1C10F

Product Safety

4. AD-Converter Values with inpuls shorted

DASY mpasiramntl parematers. Auta 2ai Time: 3 sec: Mao#sinng time: 3 sec

High Range (LSEj Law Hange (LSH)
| Ghannel % 15969 17468
Channei ¥ 15804 16162
Chanpel 2 19990 16150

5. Input Ofisel Measurement

DASY measuremant paramaters: Auto Zero Time: 3 ssc; Measuring time: 3 seg

Inpud 1080
Avorage (W) | min. Oftset (uV) | max. Oftsot (uv) | 5" D't 1.:;.““
(i
Channal X o7a | -2.58 328 0682
Channel ¥ D41 -0.48 123 040
Channel I -0 B0 1.88 030 o4z
6. Input Ofiset Current
Waminal Inpit clrowitry oitset current sn gl channals <2514
7. Inpul Resistance (Typicn! vakies tor information)
Teroing [kOhim) Measuring (MOhm)
Channel X 2u0 Faili]
Chennel ¥ 200 200
Chann=l 2 200 2041
8. Low Battery Alarm Voltage (Typleal values io- infarralian}
Typical values Alarm Lave| (VD)
,EE'!.‘F’ {+ Vee) +78
Supply (- Vee] 1.6
8. Power Consumplion (Typios) values for infommatian)
Typlcal values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vool +0,01 18 +14
Supply (- Vec) 01 2 b
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Chent Anbotek Certificate No: Z25-08771

CALIBRATION CERTIFICATE
Ohjzel EX3DV4 - SN; 7386
Calhratlan Procedure|s) FEZ12 06

Callbration Procedures for Dosimeire E-field Probes

5 Calbration dale. May 06 2025

This calibration Cerificate documonts the tiacesbilty to natlonal slandards, which realizo the physisal units of

measurements(Siy, The messuremants and the uncertainiiss with confidence probability are given on thie lollewing
pages and gre part of the cedifleate.

All calitwalons have been conducted in the clossd laboratory fecility environment tempanatureftoeni s and

. umidity<705%,
Calibration Egulpment Usad (MSTE eritical for callbration)
Primary Standards ID#  Cal Dale{Calibrated by, Certificate No ) Seheduled Calibration
Fower Mater  NRPZ 101814 20-dun-24 {CTTL, No.J24 XOT44T) Jun-25
Power senzor  NRP-Zg1 | 101547 20=Jun=24 (GTTL, No.J24 X07447} Jun-25
Fowsr sansar NRP-Z31 1011828 20-Jun=24 {CTT., No.J24 KOT447) Jun-25
Relarenca1CaBAlanuator | 1BNSOW-10dB  13-Mar-25(CTTL No. J2SX0 1547} Mar-26
Raference2CoBAllenuator | 1BNSOW-20dE  13-Mar-25(CTTL, Mo J25X01528) Mar-28
Fetorence Frobs EX3DVE | SN 7233 26-Sep-24(SPEAGND.EXI-T433_Sep2d)  Sep-25
DAEA 5N 529 13-Doc24{SPEAG No DAE4-548 Decdd) Dec-25
|
Sacondary Standards I # Cal DatalCalibrated by, Certificets No.) Soheduled Caliraton
SigralCenemlorMGITO0A 201052604 27-Jun-24 (CTTL, Na.24X04TTE) Jun-25
Wetwork Analyzer ESO71C | MY48110873  13-Jan-25 (CTTL. No.J25X00265) Jdan =26
Name Function Signalure
Callbrated by Zhao Liang SAR Test Enginess 47
| Reviewed by Lin Heo SAR Tes| Engineer -;‘ﬂ A
Approved by: QiDiaryuan  SAR Project Leader o T

Issued! May0h 2025

This calibralicn carlifcale shall not be reprodused except in full vathoul veritten approval of tha laboratory,

Cerificate No: 72588771
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Glossary:

TEL fissue simulating liguid

NORMx yz s=rsitivity in free space

CanvF seneltivity in TEL / NORMx y,2

pce dinde campression saint

CF crest factor [ 1iduty_cycle) of the RF signal

ABRCT modulation dependsnt Inearization parametars

Patarization 4 4 rotalion around probe axis

Ralarization & 8 rolation around an axis that |s In the plane normal to probe axis (8t measurement centar), |

8=l is normal io probe axis
Connacter Angle  (nformation Used In DASY systam 16 align prooe sensor X to the robiot coordinals system
Calibration is Performed According to the Following Standards:
at IEEE S 1528-2013, '|EEE Recommended Practios for Datermining tha Poak Spatial-Averaged
Speaific Absorption Rate (SAH) in the Human Hesad from Wireless Communications Devices:
Measuremant Techrigues”, June 2013
b} IEC 62208-1, “Procedure o measure the Specific Absorplion Rate (SAR) for hand-held devices used
n close proxinmity lo the sar (frequency range of 300MHz to 3GHz)", February 2005
¢ |EC 82205-2, "Procedure to determine the Specific Absorpllon Rete (SAR) for wirsless cammunication
davices Used in close prowdmidy 1o the human body (frequency range of 30 MHz lo 8 GHz)', March
2010
dj KDB 885664, "SAR Measurement Requlrements for 100 MHz 1o § GHz"
Methods Applied and Interpretation of Parameters;
NORWME,y, 2 Asgessad lor E-fleld polaiization 8=0 {{=800MHz in TEM-cell, 1> 1B0OMHz: wavagquide).
NCRMx y.z are only intermadiate valiss, e, the uncerainties of NORMyx v.z does not effect ihe
7* fiald Uncertainty (nside TSL (322 below ComvF).
NORMx 2 = NORMy y,2° frequency_responss (sae Fraguenay Response Chard), This
linearzallon Is implemented in DASY4 software versions later than 4.2. The uncerainty of the
freauency response 18 included In the siated uncerairty of ConvF,
OTPx y 2 DCP are numerical linearizaiion paramelers assessed based on the dalz of power sweap
[ma unesdtalimy raquiread). DCP doss noet depend on frequency nor media.
PAR' PAR Is the Peak 1o Avarags Ratio that is not calibrated but determined based on the signal
characleristics
Ax B ez Cx 2, VRE jz:A B T are numerical linaarizalion paramelsrs assessed based on lhe
data of power swesp for specific modulalion signal The parametsrs do not dapend on frecusnay nor
media. VR is the maximum calibration range expressad in HMS voltage across the diode,
ConvF and Boundary Effect Parameters: Assessed n fial phamem using E-fisld {or Temperature
Tranafer Btandard for F=B00MHz) and inside waveguide using analytical fizld distripulions bassd on
power measurements for F=8000MHz. The same selups are used for assessmant of the parameters
applied for boundary compensation (alpha, depth) of which typical uncerainty valued are given
These parameters are used in DASY4 software ta Improvs probe acouracy close (o the boundary,
The sensitivity in TEL comresponds to NORMx.y.2" ConvF wiereby ihe unserainty comesponds lo
that given for ConviF A frequency dependant ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz
Sphevical wotropy (30 deviatian from safropy). ma field of low gradients realized using a flal
phantom exposed by & palch antenna,
Sensor Offsot. The sensor offset comesponde 1o the olizet of vifual measuremenl center fram the
proba lip (on proos axis). No tolerancs raquired.
Connector Angle: The angle is assassad using the information gained by determining the NORMx
{ne uncertamty required)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7396

and s expressea Tor Mg square of 1he fisld vajue,

Certificate Mo: 22548771

Sansor X | Sensor Y I'Sensor 2 Ung (k=2
Norm{pViVim))© 0.54 ' 083 0.60 +10.0%
DCP(mV)® 978 | 1045 1025 i
Modulation Calibration Parameters
uiD Communication A ‘B C D VR Unc*
_ System Name B dB-pV dB mv {k=2)
0 cwW X 00 0.0 1.0 000 | 100.8 |+24%
¥ 0o 0.0 10 | 203.3
T 0.0 1.0 1195.0 -

Poge dof 11

The reported uncertainty of measurement is stated as the standard uncerainty of |
Measuremenl multiplied by the coverage factor k=2, which for a noimal distnbution
Corresponds 1o a coverage probability of approximately 95%.

* The uncertainlies of Nomm X, Y, Z da not affect the E°-field uncartainty insice TSL (see Page 5 and Page 6).
" Numaricad linesarization paramater uncersinly nol required.

§ Uncedainly s determined usng the max, deviation fram Ingar response applying rectangular distibution
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7396

Calibration Parameter Determined in Head Tissue Simulating Media

- 4 .
T T n::‘l;':rw n“"':ﬁ:,',"’ ConvE X | ConvF Y | ConvFZ | Alpha® T:E :’:;l' |
750 4.8 089 o.81 4 81 981 | 030 D085 1214 |
835 M5 | 080 | 87z _9r2 | 912 | ol 138 =121%
500 R ) a8 | 016 | 137 +12.1%
750 409 137 263 g 63 B63 | 025 | 104 +121%
1900 400 1.40 812 .12 B12 | 024 | 101 +121%
2100 ”[E | 148 A13  B13  B13 | 024 | 104 +121%
2300 355 187 7.85 7.85 785 | 040 | 075 | +12.1%
2450 182 140 768 | 758 758 0S50 | 075 |&t21%
2600 B0 156 7.37 737 737 084 | 088 | +121%
5250 359 a7 534 | 534 534 | 045 | 130 | £133%
5800 355 507 | 488 488 4p8 | 045 | 135 | 1133%
5750 354 522 | ag81 431 491 | 045 | 145 | =133%

© Frequency valioty above 300 MHz of =1000Hz only applias for DASY v4 4 and higher |Pags 2). slse @ is restricted 4o
=50MbEz. The unseriginty is the RES of CanvF unceriainty &l calibration frequenoy ard the uncerdainty lor the indical=d
fraquahcy band Fragiency ualidity belaw 300 MHZ is + 10, 25 &0, 50 3n8 70 MHZ for CanuF steassments 2t 30 64 170
150 and 220 MHz respasuvely, Above & GHz freguency valdily can be extanded o+ 110 MHz.

"r Iraquency below 3 Gz the valldity of tlssuz parameters (¢ and o) can be relaxed (0 £70% if iguld compansztion
fomula s appled fo measired SAR valvas Al frequencas above 3 GHz tha validity of lissue parameters (& and o) i5
resnared 1o £5% The uncenmainty & the BSS of the ComE unceainty for indicated laigel issue paramsatars

" 4\pha/Depth &re detenmined during calibration. SPEAG warranis that tha remaining devistion due o the boundary
szt aftar cOMpansaton is shways aes than + 1% for fraquanciea balaw 3 GH2 and halow + 2% for tha fragquencies
betwesn 3-8 GHz al any distenca [arger than haif the proba tp diemster from the boundary.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7396

Calibration Parameter Determined in Body Tissue Simulating Media

2 1]

f [MHe]" H“ﬂ:m;,, c""‘:";:;f‘" ConvF X | ConvF Y | ConvF Z | Alpha® 1?“:; :;';:;‘

750 | 5535 0.56 1008 | 1008 | 1008 | 030 | 090 ~124%
835 562 0.67 388 888 | 983 | 019 | 132 =121%
200 _ 550 | 105 | Qg4 884 | 984 | 023 | 118 Z121%
1750 534 1.48 823 823 | 823 | D24 | 108 +12.1%
1800 533 152 798 7.08 708 | 019 | 124 =—121%
2100 | s3z 152 .18 878 | &8 | 018 | 138 | =121% |
2300 529 1.81 788 768 788 | 055 , 080 | —121%
2450 | 827 125 783 783 | 753 | 046 088 | =121%
2600 | 525 2.16 7.38 7.38 738 | 052 080 | ~121%
5250 483 6.38 492 492 | 482 | 045 180 | -133%

5600 | 485 | 577 4l | air | er | o048 180 |[=133w
5750 483 | 584  A51 | ast | 451 | 048 [ 195 [ =133%

v Frequancy validity sbove 300 MHz of £100MMHz anly applies for DASY v4 4 end highar [Pege 2, slse it is restricted o
£60MHz The uncerfainty is the RES of CanvF uncertalnly al calibration freguancy and [he uncerainty for he indicalss
frequency band. Frequency valdity below 300 MHz iz 4 10, 25, 40, 58 and 70 MHz for ConvF acsessments =1 30, 84, 128,
150 and 220 MHz respactively Above § GHz freguency validily can be extsnded to + 110 MHz

"t requency below 3 GHz. the validily of issue paramelerns (e 4nd o) can be relaked to =10% i liguld compensation
Tormuka is apphed 1o measured SAR values. At frequenalies above 3 GHz the validity of 1ssue parameters it and o) s
resmmeced fo £5%. Tha uncerainty |8 the RSS of the Conve uneanainty for Indical=d @rget tissus parametars

® AiphaMepth sre delermined duning calibration. SPEAG warmanis that the remalning deviaton due 1o the boundary
effacl allar compansation s aiways less than £ 1% fof frequencies below 3 GHz and balow = 2% for the lloguencies
bigtwen 3-8 GHz al any distznce larger than haif the probe fip diametar from (he boundary
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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0 500 1000 1500 2000 2800 3000
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Uncertainty of Frequency Response of E-fleld: £7.4% (k=2)
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Receiving Pattern (®), 8=0°
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f=600 MHz, TEM f=1800 MHz, R22

v
=
B
L
-18 y 5 i . T T v T T T
-120 -168 &0 a 1] 1 0a 180
Ralli=}

[+ 1100MHz___-—F0OMHz  —-— 1BOONHZ -~ 2500MHz,
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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Dynamic Range f(SAR.q4)
(TEM cell, f = 900 MHz)

T B i | ¥ Trrere LI B Sm s Bl ) ¢

10 10 100 i0'
SAR[mWicem ']

£
LI B SR AL | LI i np 0 |

1o° wnt

’anl compenEated —&— cumpansaied

2 A ———— ;f R N S —
10" 19 1 18’ 16° 10"
o  SARImWem'|
|_ —=—{nol compensatad —8— compensated |

Certilicate Mo 72598771 Page %ol 11

Uncertainty of Linearity Assessment: $0.9% (k=2)

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes a violation of law and is
subjecttolegal penalties. If you have any questions, you may scan the QR code to download thereport for

verification or contact us via email.
Hotline:400-003-0500 web:www.anbotek.com E-mail:service@anbotek.com




An bOfek FCC ID:2BBVG-DA35D1C10F

Product Safety

r In Casbenation wih
qT? 1T s p e a g QA_Ig
CALIBRATION LASCHATO Y
Add: ke 8¢ Hi At Haail Hetdban Tl Be By, 07
Vol Wi B D62 79 Fam <4104 41
Emalt €hll i 1 Tt ik gl
Conversion Factor Assessment
=900 MHz, WGLS R9(H_canvF) f=1750 MHz, WGLS R22(H_convF)
o e P e Rl =
| 1es i
: | . @50 tl I (CRPENR —
i ] : ; | | ==l :
- =% S
fie S I
% 110 =
K43 E -
| o : j
L | |
O - ! dob L O ... SN
2 » & i ® s 1 W@ @ W o B M oW
arm| ~ _ 2]
& meaalied  ——phalstiead | | —#-meured _—aranes |
Deviation from Isotropy in Liquid
oa %
10 UM - M40 020 6 B3 Gan gon 080 10
Uncartainty of Spherical Isolropy Assessment: £3,2% (K=3}
Certificote b 22698771 Page 0 nf |

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes a violation of law and is
subject to legal penalties. If you have any questions, you mayscan the QR code todownload thereport for
verification or contact us via email.

Hotline: 400-003-0500 web:www.anbotek.com E-mail:service@anbotek.com



Anbotek

FCC ID:2BBVG-DA35D1C10F

Product Safety

&777 s o e 2 g CAICT

‘.ﬂ' CALIREATION LARDRATO BY

Akl Wi T2 FibaYimaniTes Bsael, B iblon Ok ity ke § i 100151, Chwn
el RE S Frns o] o) S0t 52804
Eomall el @Eaipunl con) i b L

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 7396

Cemifleats Mo LI5-9ETF71

_ Other Probe Parameters _
Sensor Arrangemant Triangular
Connector Angle (*) 156.9

_thh:nicai Sur‘!acs; Detection Mode _ enabled
Optical Surface Detection Mode disnhl;_
Probe Overall Length | 33Tmm
Pm;t Body Diameter ) 10mm
Tip Length - Smm
Tip Diameter 2.5mm l

I Prabe Tip to Sensor X Calibration Polnt imm
Prabe Tip to Sensor Y Calibration Point . 1mm
Frobe Tip 1o Sensor 2 Calibratlon Paint 'lrnmﬂi
Recommendad Maasurom;unt Distance from Surface 1.4mm
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Client Anbotek (Auden) Certificale No:  Z24-97076
CALIBRATION CERTIFICATE
| T 2 <
| Object DT500V3 - SN 1148
Calibration Procedure(s) FO-Z11-003.01
Calibration Procedures for dipole validation kits

Cadisration date: June 04 2024
Thie calibration Certficate documents the traceability to national slandards, which reglize the physical units of
measurements(El). The measurements and the uncerainiies with confidence probability are given on the following

pages and are part of the certficate

All calibrations hawve been conducted in the closed |aboratory faciity, environment temperatured22+3)1 and
humidity<7 0%

Calibration Equipment used (MATE crtical for calibration)

Pnimary Standards 1D # Cal Date{Calibrated by, Cerfificate ] Scheduled Calibration
Power Meter NRP2 101919 01-Jul-Z23 {CTTL, Mo JZ7TX049256) Jul-24
Power sensor NRP-Z81 | 101547 01-Jul-23 {CTTL, No.J27 X04258) Jul-24
Reference Probe EX30V4 | sN 7307 19-Feb-24{SPEAG No.EX3-T307_FebiB) Feb=-25
DAE4 SN 771 02-Feb-24{CTTL-SPEAG No.Z24-97011) Fah-25
Sa:unq_ar:.l Standards D # Cal Date{Callbrated by, Certificate Mo, Scheduled Calibrabon
Signal Generator E4438C | My4G071430  01-Feb-24 (CTTL, No.J18X008E3) Feb-25
Neteork Analyzer ESO7T1C | MY48110673  26-Jan- 24 (CTTL, No.J18X00834) Jan-25 I

f
Mame Function Signature
Callbrated by Zhao Jing SAR Test Engineer * ¢

Reviewsd by Lin Hao SAR Test Engineer - . vﬂ? %7':'.‘
Laideon O Dianyuan SAR Project Leader B

Isalied: June OF, 2024
This calieeation certificate shall not be reproduced excepl in full without written approval of the laboratory
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TSL tissue simulating liquid
ConvF sensilivity in TSL/ NORMx .z
MNiA not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (S8AR) in the Human Head from Wireless
Communications Devices: Measurement Techniques™, Jurne 2013

b) IEC 82209-1, “Measurament procedure for assessment of specific absorption rate of human
axposure to radio frequency Nelds from hand-held and body-mounted wireless
communication devices- Part 1. Device used next to the ear (Frequency range of 300MHZ to
8GHz)". July 2016

¢} [EC 62208-2. “Procedure lo measure the Specific Absorplion Rate (SAR} For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 5GHz)", March 2010

d} KDBEGSEE4, SAR Measurement Requirements for 100 MHz 1o 6 GHz

Additional Documentation:
&) DASY4/5 Systam Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Farameters with TSL: The dipole is mounted with the spacer 1o position its feed
peint exactly below the center marking of the flat phantom section. with the arms oriented
paraliel to the body axis.

+ Feed Point impedance and Reium Loss® Thesa parameters are measured with the dipole
positionsd under the liquid filled phantam. The impedance slated is transformed from the
meazuremant at the SMA connecter to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

+ Electrical Dejay: One-way delay betwesn the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

+ 5A4R for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty of measuremenl i1s staled as the standard uncerainty of
Measurement multiplied by the coverage faclor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions

DASY syslem configuralion. as far & not given on page 1

DASY Veraion DasYSs2 52 10.0.1442
| -E:n'apolal_i_an | Advanced Ei;trapq.'lla‘.un
Phaniom I Tripie Fiet Phantom 5.1 |
Distance Dipole Centar - TSL I 15 mm with Spacar
Zoom Scan Resolution [ dx, dy, dz = 5 mm
Frequency 750 MHz & 1 MHz

Head TSL parameters
The foliowing parameters and caloulations were applied

Temperaiure Permittivity . Conductivity
| Mominal Head TSL parameters 2Ot 41 5 0.84 mhalm
Measured Head TSL paramaters (22002} °C 42126 % 0.B8 mhofmz & %
Head TSL termperature change unh'n_g test =1.0'C —
SAR result with Head TSL —
| SAR averaged over 1 cn7 (1 g) of Head TSL Condilion
AR measured 250 mil Input power 205 mi i g
SAR for nominal Heed TSL parametars [ normalized w 1W B34 mW ig * 18.8 % (k=2)
| SAR averaged over 10 con” (10 g) of Head TSL Condifion
SAR measured | 250 mi inpot power 13Tmvig |
S5AR for nominal Hesd TSL parameters ' n::nr;a_llzed o 1w E5ZmWig £ 18T % {k_- 2j
Body TSL parameters
The following paramsters and calculalions were applied.
Temperature FPormittivily Conductivity
MNominal Body TSL paramelers 220°C 555 .86 mihodm |
Measured Body TSL parameters (22.0+0.2) *C 557 L6 % | 0,97 misoim £ G %
;' Bady TSL temperature change during test =14°'C I o

SAR result with Body TSL

SAR averaged over1 cni’ (1g)of Body TSL [ Cendition

SAR messurad 25T o Inprt poter 22 mW g

SAR for nominal Body TSL parameters normalized fo 10 BTEmWig & 13.&- = [k::;_

SAR averaged over 10 cim” (10 g)of Boey TSt | = -

SR measu-rw . 250 i inpat power 148miY ig ]

AR for nominal Body TSL parameters nocmalized o 1W 588 mW ig £1B.7 % (k=2}
Certificale Mo: 72407074 Page solz i l
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Appendix {Additional assessments outside the scopo of CNAS LO570)

Antenna Parameters with Head TSL

| Impedance, transicomed o feed pon! 53.30- 4 830

Retum Loss - 24 SaB

Antenna Parameters with Body TSL

| Imspedance, ranstormed (o feed point 48.50- 6,110

i Retum Loss - 23.8dB

Ganeral Antenna Parameters and Design

Electrical Dalay (ore dirsction) 1.135 ns

Afler long tarm use wilh 100V radiated power, only 2 slight warming of the dipole near the feedpoint can
be measuned.

The dipole iz made of standard semirigicd coaxel cable. The center conducter of the feeding line is directly
connected to the secend arm of the dipale. The antenna is therefore shorl-circuited for DG-signals On some
of the dipeies, small end caps are added fo the dipole arma in order 1o iImprove matching when losded
according to the postion as explained in the "Measurement Conditions" paragraph. The SAR data sre not
affected by this change. Tha overall dipske length is still according to the Standard

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

Additional EUT Data
Manufacturad by -| SPEAG
Cerntificate No: Z24-97076 Pugze 4 0f &
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DASYS Validation Report for Head TSL Diate: 06.04.2024
Test Laboratory: CL'1L, Beijing, China
DUT: Dipole 750 MHz; Type: D7SIV3; Serial: D750V3 - SN: 1118
Communication System: UID 0, CW!, Frequency: 750 MHz; Duty Cyele: 1:1
Medium parameters used: I 750 MHz; o= 0.882 8/m; ¢, = 42.14; p = 1000 kgm’
Phantom section: Righl Seclion
Measurament Standard: DASYS (IEEENEC/ANST C63.19-2007)
DASYS Configuration:

«  Probe: EX3DV4 - SNTI0F; ConvF(10.05, 10005, 10.05): Calibrated: 2/19/2024;
+  Sensor-Surface: | dmm (Mechanical Surface Detection)

» Elecironics: DAE4 Sn771; Calibrated; 2024-02-02

+  Phantom: Triple Flat Phartom 5.1C; Type: QD 000 PS1 CA: Serial: 116171

+  Measurcment SW: DASYS2, Version 5210 (0); SEMCAD X Version 14.6.10
(7172

Dipole CalibrutionZoom Scan (Tx7x7) (TxTx7 W Cube 0: Measurcment grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 56,43 Vim; Power Drifl = 0.00 dB

Peak SAR (extrapolaled) = 3,14 Wikg

SAR(] gy = 2.06 Wke; SAR{10 g) = 1.37 W/kg

Muximum value of SAR {measured) - 2.75 Wikp

dB Ii
0

200 |

-3.99
-5.99
-7 .98

5.98

0 dB=2.75 W/kg = 4.39 dBW/kg

Certificate No: £24-97076 Page 5ol s

Shenzhen Anbotek Compliance Laboratory Limited

Any unauthorized modification, forgery, or falsification of this document constitutes a violation of law and is
subjecttolegal penalties. If you have any questions, you may scan the QR code to download thereport for
verification or contact usviaemail.

Hotline:400-003-0500 web:www.anbotek.com E-mail:service@anbotek.com



Anbotek

Product Safety

FCC ID:2BBVG-DA35D1C10F

m I;Cudlab-ouﬂm with ‘

CALIRRATION LABORATORY

Add: Mo 52 oY enBei Road. Waidian Diszsice, Beiing 100191, China
Telo #86-1 0613040332079 Fax: HHE-1-623049611-2304
E-mail: cit] mohineul com It ifweanar chiatil on

Impedance Measurement Plot for Head TSL
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IDASYS Validation Report for Body TSL Drarteet O (k4. 20024
Tesi Laboratory: CTTL, Beijing. China
DUT: Dipole 750 MHz; Type: D750 3; Serial: D750V3 - SN: 1118
Commiunication System: U0, CW; Frequency: 750 MHe; Duty Crcle: 101
Medium parameters used: £= 750 MHz; o = 0.972 S/m: 2 = 55.73; p= 1000 kg/m’
Phantom section: Center Section
Measurement Standard; DASY 3 (IEEE/IEC/ANSI CA3 192007
DASYS Configuration:

= Probe: EX3DWV4 - SNT7307: ConvF(9.8, 2.8, 9.8% Calibrated: 2/19:2024;

«  Bensor-Surfzee: | 4mm (Mechanical Surface Detection)

[Electronics: DAES Sn 771, Calibrated; 2024-02-02

o  Phantom: Triple Flat Phamtom 3.1C; Type: QD 000 P51 CA; Serial: | 161/]

o Measurement SW: DASYSZ, Version 52,10 (0); SEMCAD X Version 14.6.10
(TA72)

Dipole Calibration/Zoom Scan [7x7x7) (77370 Cube 0: Measurement grid: ds=5mm.
dy=5mm, de=5mm

Reference Value = 534.05 Vim; Power Drift = -0,02 dB

Peak SAR (extrapalated) = 3.37 Wik

SAR( g) =221 Wike: SARI g) = | 48 W/kg

Maximum value of SAR (measured) = 2.95 W/kg

dB
n

-1.494

-3.68

-5.81

-F.75

-

-9.69

0 dB = 295 Wike = 4.70 dBWikg
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Impedance Measurement Plot for Body TSL
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Client Ankatek (Auden) Certificate No: 224 -97089
CALIBRATION CERTIFICATE

Dbject DE3BV2 - BN: 4d164

Calibration Procedure(s) FD-211.2-003.01

Calibration Precedures for dipole validat'on kitss

Calibrazion date: e e

Th's calibration Certificate documents the traceability w0 national standards, which rezlize the physical units of
measurements(S ). The measurements and the uncertanties with confidence probability are given on the following
pages and are part of the certificate.

All calbrations have been conduced in the clesed laboratary facility, environment temperaturezzasis and

humidizy=70%.
Cal'bration Equipment used {MATE critical for calibration)
.Pr'lmar',f Standards ID# Cal Date{Calikrated by, Certifcate No ) Scheduled Calibraticn
Pawer Meter NRP2 01918 1Jul-23 {CTTL, Moa23X04255) Jul-24
Power senscr NRP-Z5° 101547 1-Jul-23 {CTTL, Nao.J23X0425€) Jul-24
Reference Probe EX30W4 | SN 7307 16-Feb-245PEAG No EX3 7307 _Febza) Feb-25
DAE4 SM 770 02-Feb-24{CTTL-SPEAG ho 224-57017) Feb-25
Secondary Sandards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibraticn
Signal Genera:or E4438C | MYA4807°430  05-Feb-24 (CTTL, Mo J24X00893) Feh-25
Nemwork Analyzer ESOTIC | MY46110673  26-Jan-23 {CTTL, ho.J24X00854) Jan-25
| hame Function S'gnature
Calibrated by Zhao ling SAR Test Engineer fi%’
Reviewed by Ci Dianyuan S5AR Project Leader %{’,
Approved by: Lu Bingschyg Deputy Direcor of the |abaratary ;Eﬂ( ‘l_‘{r).(fl
ssued: Jun 12, ﬁD’M

Th & calibwat on centificate shall no be reproduced exceprin full withowr written approval of the1aboratory.
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E-ymud: 4! Behipaul som e ffwars ehinan L en
Glossary:
TSL tissue simulating liquid
ConvF sansitivity in TSL [/ NORNx y.z
MNiA not applicable or not measurad

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of J00MHz te 3GHz)", February
2005

¢} IEC 82208-2, “Procadura to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human bedy (frequency range of
30MHz to 8GHz)", March 2010

d) KDBBE5664, SAR Measurement Reqguirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/)S System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditfons: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerlificate are valid at the fraguency 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 ta the body axis.

+ Feed Point Impadance 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 poinl. The Return Loss ensures [ow
reflected power. No uncerdainty required,

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

s SAR measured SAR measured at the stated antenna input power.

s  SAR nomualized: SAR as measured, normalized o an input power of 1 W at the antanna
connecior.

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

The reporied uncerainty of measurement is staled as the slandard uncedainty of
Measuremeant multiplied by the coverage factor k=2, which far a normal distibution
Comasponds 1o a coverage probability of approximately 95%.
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Measurement Conditions
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It whumat Lo

DASY syslamn comfiguration, as far 3 not ghwn.on page 1
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DASY Version DASYHZ 52 8.8.1258
Extrapalation Advarced Extrapolalion
Phamtom I'mple Flat Fhanlom 5.1C
Distance Dipole Center - TSL 15 mm with St-:ace-
Zoom Scan Resolution dx, dy, dz = 5 mm S
Frequency 836 Mz = 1 MHz
Head TSL parameters
The foliowing parameaters and calculations were apohed.
Temperature Parmittivity Conductivity
Nominal Head TSL paramaters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters @2.0+02)°C 41.016% Dagmhaim+ 8% |
Head TSL temperature change during test <1.0*C — — I
SAR result with Head TSL '
| SR averagea over 1 e’ (1 0 of Head TSL Goniton
SAR maacurad 250 mW inpul povwar 23 mwW g

SAR for nominal Head TS1L parametera

normalizesd o 1W

.24 mW /g £ 20.8 % (k=2)

SAR measured

SAR averagad ovar 10 o’ (10 ) of Haad T5L

SAR for mormnal Head TEL parameters

Conditicn
250 A input power
nomalized to 1W

1.50mW /g

.02 mW g + 20.4 % [k=2)

Body TSL parameters
The following parameters and calculations were applied. NN
Temperature Parmittivity Conductivity
Hominal Bady TSL parameters 220C 553 057 mhatm
Measured Body TSL parameters (220+02)°C 55448% (.98 mhaim + 8 %
i Body T5L temparature change during tast | <1.0"C = ==
SAR result with Body TSL -
| BAR averaged over1 nﬂ_'_:_i_ 4l of Body TSL Condition

SAR mea d

54R far nominal Body TSL paramelens

250 mW input power

243mW g

nomaized to TW

£.57 mW Ig £ 20.8 % [k=2)

SAR avaraged cvar 10 ¢ (10 g) of Body TSL

Condition

SAH meaasursd

250 A el poiver

181w i g

SAR far nominal Body TSL psiamatans

mimaizad to TW

638 mW ig = 20.4 % (k=2}
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Antenna Parameters with Head TSL

CAICT

-Impnaanm. rraneformed w0 ead poent 4820 3110
Redum Loss 28 BdH
Antenna Parameters with Body TSL
| Impedance, ransformed to feed point 48 B0- 2 300
Heitm Loss - 27 4dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.508 ns

be measured.

connections near the feedpoint may be damaged.

Additional EUT Data

Alter long term usa with 100W radiated powear, anly a slight warming of the dipole naar the feedpaint can

The dipale is mada of standard semirigid coaxial cable. The cenler conducter of the feeding line is directy
cornectad 1o the sacond arm af the dipaie. The antanna is therefore shon-circuited for DC-signals. On some
of the dipoles, small end cacs sre added to the dipole arms in order to improve matching whan loaded
according lo the posilion &s explanad in the "Measurement Conditions” paragraph. The SAR data are not
affestad by this change The overall dipale length is still aseording o tha Standard
No excessive force must ba applad o the dipole arms, because they might bend or the soldened

T
| Manufaciured by
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DASYS Validation Report for Head THL Date: 06,11 2024
[zst Labovatery; CTTL, Beiing, China
DUT: Mpole 335 MHe; Tvpe: 35V Senal: DE3ISYL - SN; 4d154
Communication System: UID 0. CW; Frequency: 835 MHz; Duty Cycle: 111
Medivm parametens wsed: 1= 835 Mllz, o= 0891 Sim; & — .97, p= 100 kg/m”
Phantorm scetion: Righn Scetion
VMuasuremen! Standard: LSS [IEEENEC/ANST Ca3 . 182007
DASY S Configuration:

o Prube: EX3DVA - SNT7307; ConvF(L0.0L, 10,00, 10,01 ), Cahbrated: 201902023,

o Sensor-Surdec: 2om (Mechanical Surface Detection)

« Eleerronics: DAES Sn7T1; Calibrated: 2024-02-02

«  Phamtom Triple Flat Phantom 5. 1C; Type: QD 03} P3| CA | Serial: 116141

s Measurement SWTIASYSE Version 325 (8 SEMUCAT X Vergion 14,6, 100(7572)

Dipole Calibrration/Zoom Sean (7xTx7h(7x7x7)Cube 0: Measurement g5id: dx=%mm,
dy=5mm, dr=3mm

Reference Value = 38.14V/n; Power Deitt = 002 diB

Peuk SAR {exrapolawsd) =341 Wik

SAR(] g) = 2.3 Wikg; SARIL0 g) = 1.5 W/ky

Mavimuwm value of SAR (mepsured) = 2.91 Wk

dB
1]

-2.13

425

-6.38

-B.50

0 AR =2.91 Wikg = 4.64 dBWikg
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Impedance Measurement Plot for Head TSL
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ASYS Validation Report for Body 15L Diate: 0611 2004

Test Labarators: CTTILL. Reijing, China

DIUT: Mipole 835 MHe; Type: DEISVI: Senial: DRISVE - 8N: 4d 154
Communication System: LIT 0, CW; Frequency: 835 MUz Doty Cwele: 1]
Medivum paramerzes vsed: = B35 MITe; o= 0991 Sm: o — 5541 p— 1000 '-cg-‘m"i
Fhantom seetion: Certer Section
Measurement Slandard: DASYS (IEREARCANST GO 15-2007)

DASY S Conliguration:

*  Probe: LXIDVE - SKT307; Convl[(%.83,9.83, 0,83y Calibrated; 2/19/2024;

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

= Llectronics: DAFA Sn771: Calibrated: 2024-02-02
Phantom: Triple [lat Phantom 5,10 Type: QD 000 P31 CA: Serial: 116141
Migasurement SW: DASY 22, Version 32808k SLMOAD X Vemsion 14.6.10 (73723

pule CalibrationLoom Scan (777 (Ta7x7) Cube 0: Measurement grid: dx—5mm,
drv=%mm, dv=5nun

Reference Walug — 5401 Vim; Power Diill = 0007 d1%

Ieak SAR (extrapolar=d) — 353 Wiky

SAR(L @)= 2.43 Woky: SARLND g)= L61 W/kg

Maximum value of SAR (imeasured) =304 W/ky

dB
[}

-1.49

-3.98

-1.9%

-9.94

b dR = 3.0 Wke = 4.83 dBW/ kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
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Calibratiar: Procdauneis) FO2112 baD

Callbration Pracacumes far cipole vabdatizn ke

Ualibrabor cale: Juar 11, 205

Thia celbration Centiflzate socumerts the lreceablily 1o colionad 3tandarzs, wheoh realize the physical urlle o |
measiremerisEl) The measuromerts ara the unzortadndes with confldence probability are giver ar he fllawing
pagee and ee parl of the corifcate.

Al calivrations have bean conducwed i the clossd Jaboatary Rl enviarment lemperslonezaas) v ang
hnie Ity < 7 0%,

Calibration Equipmant uscs [FARTE anlticad for callbeodon]

Frimary Stardards IO Cal Cata(Callbratad by, Cortificas No]  Schesuler Calibraton
“PowerMeter NRPZ 100819 SOl ZHOTTL, No JORX0M2EE) B
|'gwer sengar BHI-Z9T (01847 Tl ZHECTTL, Mo J23X 04256 il =24
Roforonee Frebe EX30WA SN 7307 OF ok 2EPEME Y2 EXA-FA0T_Fabid) Fob-25
DACA &N 77 12-Fob MiCTTL-SPEAG o 224 470 1) Fek-25
Secondary Sonosrae IC# Gal Dataiaibiaied by Carl fsste Mo ) Schedu'sd Uallbvation

Slonal Gererator E4238C | by 007 420
Nehwork Analyzer E50T1C | My 45110672

hamg
Calbrates by Zivaw Jiny
Reviewos by, 0 Dy usah
Approve] by Lu bingsang

| This cafibration cortifizelo shell rotbe reproduced oxzoptin full withaut wiision approval of the laboratary,

01-Feb-ZHGTTL, ho J21X00853) Feh2s
Za-Jar-24 (CTTL. hou 24X00894| Jan-2e
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TEL f NORMx, v,z

/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE, Recommended Fractice for Determining the Peak
Spalla-Averaged Specific Absorption Rate {SAR) in the Human Head from Wirelsss
Communications Devicas: Measurement Techniques®, June 2013

b} IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear {frequency range of 300MHz to 3GHZ)", February
2005

c) IEC 2208-2, "Procedure to measure the Specific Absorplion Rale (SAR) For wireless
sommunization devices used in close proximily to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDEB&5664, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation:
&) DASYAIS System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditfons, Further details are available from the Validation Report at the end
of the certificale. All figures slated in the cerlificate are valid at the frequency indicated.

e Anfenna Parameters with T5L: The dipole Is mounied with the spacer to posilion ils leed
point exactly below the cenler rmarking of the flat phantom saction, with the arms oriented
parallel to the body axis,

s Feed Poinf Impedance and Relurn Less. These parameters are measured with the dipole
posilioned under the liguid filled phantom. The impedance stated is ransformed from the
measurement at the SMA connector to the feed poelnt. The Return Loss ensures low
reflected power. No uncerainly required.

o Elestrical Delay: One-way delay between the SMA connector and the anlenna feed point.
Mo uncetlainty required.

»  SAR moeasured: SAR measured ai the slated antenna input power.

s SAR normalized: SAR as measured, normalized to an Input poweer of 1 W at the antenna
connestor,

e SAR for nowmine! TSL paramaters: The measured TSL parameters are used o calgulate the
norminal SAR result.

The reported uncartainty of measurement is stated as Ihe standard uncerainty of
Measuremeant multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probabilily of approximately 95%.
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Heasurer-n ent Conditions
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REtgrd e chisaty]cn

DASY system configuration, as far as nod gluen an page 1.

DASY Verslon DAEYEZ (2881258 _\
Extrapenlation Advencad Exirapalation
Phantom Tripke Flal Phantom 5.1C
Diatance Dipole Center - TSL . 10 men with Spacer
Zowm Scan Resolulion o, oy, de=5 mimn
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following paramatars and ealculalions were apphed o i
Temgperatirs Parmittivity I Conductivily
VY NEIC Y, - i e
r Hominal Head TSL paramiders 220G 401 I' 1.37 mhofm
| tPeasured lead TSL parameters (220402)°C ADB£6% | 136 mhoime6%
Head TSL temperature change during teat <10 - !
SAR msi.lltlnitl] Head TSL
SAR averaged over 1 cm' {1 gh of Head TAL Cendition |
SAR measured 250 W Ingut powear BATmW I g

SAK e nomingl Head TEL pararmedars

nomnalized to TW

u.ﬂ:nﬂl'ﬂg:tm,ﬂ % {k=2) |

SAR avernped over 10 e’ o ) of Hoad TSL

Condition

SO0 massured

250 WY Irgnet power

4584 W g

BAR. for nomingl Head TSL paramalers

nontalized to TW

19.8 mW g £ 20.4 % (k=2) |'

Bady TSL parameters
The following parameters and calculalions vrere spplied.
Temperaturs Pormitlivity | Conductivity
Nomingl Bedy TSL perameters Frdii s 53.4 I 1.48 mho'm
Measured Bady TSL parameters (2204 0,2} 53146% | 151 mhoim6% |
Body T5L temperature change during lest =1.0°C e l
SAR result with Body TSL =
Condition |

SAR averagod over 1 cm’ {1 gh of Body TEL

250 WY Input peear

B25mi I g &

SAH maasured
Jussel

SAR for noming! Body TS pararmators

marmalized 1o 1W

36.7 MW g+ 20.8 % (x=2} |

SAR averaged over 10 cin' (10 g) of Body TSL

Comciion

SAR maasured

250myY input powar

4.E_M mwig

SAF kar norming! Body TSL parameaters

nanmalizad 1o 1W | 107 mW g £ 204 % [k=2)
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Appandil:

Antenna Parameters with Head TSL

Imipadange, transfarmed bo fead point AfBCO- 14050

Feturn Loss - 33 di

Antenna Parameters with Body TSL

Impadance, ransformed 1o feed poinl 48,00+ 0.81]0

Returm Loss - 27 Sdi

General Antenna Parameters and Design

Eleedrical Dodoy {one drechion) 1.316 ne

After long term use with 100W radiated power, only & slight warming of the dipale near 1he feadpeint can
be measured.

The dipole is made of standard semirgid coaxial cable. The cantar conductor of tha feadng line is directly
connected to the second arm of ihe dipole. The antenna is therefore shot-circuited for DC-signals. On enma
of ihe dipoles, emall and cape are added ko tha dinole arms it order ko improve malching when ioaded
sooording fo the position es explained in the “Measurameant Conditions” paragraph. The SAR dala are not
affectad by this change. The overal dipols length is sfill sccording i the Standard,

Mo axcesalva foros must be asplied fo the dipole amme, bacause they might bend or the sclderad
cannections near tha feedpoint may be damaged.

Additional EUT Data

Marufaciured by = SPEAG
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DASYS Validalion Report for Hewd TSL

Teat Labarerory: CTTI, Belling, China

DUT: Bipale 1740 MHz; Type: DITS0VL) Sovial: DIFAIVE - SM: 1021
Communication Swatern: LTI 0, CW, Frequency: 1750 MUz Dty Cyele: 111
Bdedinm paiameters used, 1= 1750 MEz; o= | .362 $'m; = d042%, = 1000 ke'md
Mg seetion; Cenlgr Seclion
Beasurement Standard: DASYS (IEEENECAARIST CE319-2007)

DASYS Conliguration:

o Probe: EXIDVA - SNTI0T ConvFiB.37, .37, 8.37) Calibrated: 271502021

v Sensnr-Surfsee: Zum (Mechanical Surface Detection)

o Eleetionics: DALES S0TT 1 Calibeated: 20202024

o Phantum; Triple Flal Phanton 5.1C; Type: QD 000 P51 CA; Sedal; 116171

o Megsurement SW: IDASY 32, Version 32 8 (H): SEMOUAD X Version [4.6.10{7372)

Cinte: DG 12024

System Ferformance Checl/Zoom Scam (Fx7xT) (TaTeTyCobe 0: Messorement grid:
dx=5mm, dy=5mm, dz=3mnm

Referznce Value =477 IVIm; Power Diift =003 i3

Peak SAR (extrapolaied] = | 61W/ kg

SAKR(T g =917 Wil SARN g) - 4.94 Wikg

Maximum valug of SAR (measured] = | 5.0 Wike

dB

i
-6.51
49.77

-13.62

-16.26

0 AR = U0 Wy = 1114 dBW/ kg
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Impadance Measurement Flot for Head TSL

Tri #i% Uog Mag 19, 0003/ ke® OLOLOAE [FLY
bl = T >0

A (W
.
Su. 0l
L, du
o pin
0. ———

-0, g &

LT 1] .-A_lu
MM 5ii iy dReind acale 1. 0000 [F1 an1]

f1 17950000 ez AR 500 0 1397 0 GL.MEaFT

A
1 Sl 19 G e 10 e
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DASYS Yalidation Report for Body TSL Laage: 06, 11,2024
el baborstory: OV, Beljing, Ching
DUT: Dipode 1750 MHz; Type: DITSHV2; Sevini: DITS0V2 - SN; 1021
Conninication System; LD 0, CW: Freyecney: 1750 MLz, Dy Cyele: 1)
Mediem pavamelers used: = [ 730 MHz; o = L5305 Sy 5= 53.06; p= 1000 I.'Hl'm]'
Fhantom section: [ gl Seelion
Mendurerment Sandand: DASYS (IEEENEC/ANSI C3,19-2007)
1XASVS Configuration:

o Probe: CX3DVY -SNT207, ConvFil 18, 4.18, &1 8)%; Calibrated: 27192024,
o Sensor-Surface: 2nm (Machanical Surface 1etection)
«  Elccironics: DAEL Sa77T 1, Calibrarcd: 272620 24

o Phuntom: Triple Flat Phantom 5. 1C; Type; QL 000 P21 CA; Sedal: 116141
o Meanremen SWe DASYS2, Verslon 528 (8); SEMCADT X Version |4.6.10 (7172)

System Performmnee CheeliZoom Sean (7x7x7) (Tx7x7WCube 0: Measurernen! grid:
dx=5num, dy=5mm, de=5mm

Relerenes Wealwe = 9411 Vim; Powiar D= 0,04 (03

Peak SAR {cxuwnpolated) = 16,3 Wikg

SAR g) = 9.25 Wikg; SAR(LD g) = 4.0 Wikg

Maximum vahe of SAR (measured) — 131 Wik

-1.89

-13.18

-16.48

frdli = T30 Wleg = 1117 dBW.kg
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Impedance Measurement Plot for Body TSL

Tri ®ii Log Wag Lo, opd) naf Cocodes T-LY

40.90
i oo

#1 L. TEORVR Ghe ~37,4R% 4 =
&3, 50

(3, 0

<A, 0 s

DR it selh (e Scale 1030 (1 ool

1 3, 7500000 GHo 45.%EL & CDL.GY mG :':-..l:vli.'.- |l|'
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W
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Casbration Procedures for dipole vabdabon kits

Caliaison data; Mar 28, 2025

Thiz calibeation Cerlificabe documents the raceability lo national standadds, which realize the physical units of
measuements(S1). The measuements and the unceriainties with conflidence probabiity are given on the Following
pages and ane pa of the canificats

All calbrations have beon conducted in the closed kabomtory faciity. envimonment leinperabure(22:3)7T and
haimidity <T0%.

Calibration Equipment vsed (MATE critical fof ealibration)

Primary Siandards D# Cal Date(Calibraled by, Cerficats No)  Scheduled Calibrasion
Power Meter  NRP2 101918 01-Ju8-24 (CTTL, No JZ4X04258) T
Powsrsensor  NRP-281 | 101547 D1-Jub-24 (GTTL, No J24X04255) Jun-28
Reforence Probe EX3DVA | SNT307  10.Feb25(SPEAG Mo EX3-7307_Fab2s) Fab- 28
DAE4 SH T 02-Feb- 25(CTTL-SPEAG No 225-87011) Fab- 26
Secondary Standards In# Cal Date(Calibrated by, Corlificate No.)  Sehadulad Calibratien
Signal Ganeralor E4435C | MY4B071430 01-Feb-26(CTTL, Mo J25XD083) Jan-26
Network Analyzer ESOTIC | MY46110673  26-Jan-25(CTTL. Mo J25X00884) Jan-o

Nami Function Sagnature
Culibvabsd b, Zhaa Jing SAR Tes! Engineer éﬁ
Ravigwed by: Qi Dianyan SAR Project Leader M/,
Approved by: Lu Bingsang Deputy Direcier of the laboratory f’l, mgfz

Issuad Mar2s, 202%

This. calibration cerificate shall not be reproduced sxcept in full wilhout writhen approval of the eboradory,
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KAl Mo 58 HaaVomn R e, Hadue Digidon, Pediisa, 100ELRT, Crm
T SRS VDT M3 3 TR Faa +ii-F 0811040533 18048

Y InColsbomton ik
‘TTL s p e a8 g

Foamail ol iishibmaml com UL (RO TR P T
Glossary;
TSL tissue simulating bqusd
ComvF wensitivity in TSL/ NORMy.z
NI nol applicable or not measumd

Callbration ks Performod According (o the Following Standards;

o) |[EEE Sid 1528-2020, "IEEE Recommended Practice for Dolarmining (he Poak
Spatial-Averaged Specilic Absorplion Fale (SAR) in the Human Head from Wirsfess
Communicationa Devices: Measuremaen| Technigues®, June 2020

b IEC 622081, "Procadurs o maasurs the Speciic Absarplion Rale (SAR) For hand-hokd
gwl;u usod i closo proximity fo the eat (frequency ranga of 300MHz to 3GHZY", February

00

e} IEC B2208-2, "Procedure o measure the Specific Absorplion Rate (SAR) For winless
communication devices used in closs proximity (o the human body (frequancy mnge of
A0MHz to BGHz)", March 2010

d) KDBBGSGAS, SAR Moasuremaent Requinemants for 100 MHz 1o 8 GHz

Additional Documontation:
e} DASY4/S System Handbook

Methods Appliod and Interprotation of Parmmuotors:

+  Moasurermon! Conditions: Further detaily are availnble from the Valkdation Repart al the end
of the certificals, All igures sinled in the cortificats ane valld at the frequancy indicated.

« Antenna Paramofors with TSL: The dipole |s mounted with the spacer o pasilion its fead
point sxncily balow the ceniar marking of the flal phantom section, with Ihe arms. onenied
paralial 1o he body aods

« Foud Poinl inpedance gnd Refum Loss: These parsmalers are measursd with the dipoade
positionad undar the liquid Miad phantem. The impedance statad is ansfotmed from ths
measurement ol he SMA consector o the feed poinl. The Relum Loss ensures jow
ieflected power. Mo uncertainty requined.

» Elacincal Dofay: One-way dolay bebween tho SMA connector and the anlenna feed painl.
No uncarfainty required.

& SAR measwred SAR measured al the stated antenna input power.

» SAR povmalized: SAR as measured, normalized o an inpul pewer of 1 W at the anienna

connactor,
= SAR for nominal TSL parametors: The measured TSL parametens an: used 10 calculabs thi
nomingl SAR resull.

The reporded uncerlalnly of measuremen! ks staled as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal disfribution
Cormespands to.a covarage probability of approximately 85%,
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Measurement Conditions
DASY system configuration, &8 Tas 63 nol ghwen on page 1
DASY Vershan DASYE2 LA

Extrapolation Advanced Exvapolation
Phaniom Tripls Flal Phantom 5.1C

Distance Dipols Center - TSL 10 mm m'sp-m
Foom Scan Resobution i, dy, dz = § mm

Fragquancy 1600 MHz & 1 Mz

Head TSL paramaters
Thvir fodlowing pasarmedors and calootadions wers applied.
Tomparature Paemmittivity Conductivity

Hominal Hoagd TEL paramobors 20°C 0.0 1,40 mbhalm
Measurad Hesd TSL parameters (#2020.2)°C 401:6% 1.38 mhodm £ 6 %
Hoad TSL tomporaturs change during test|  <1.0°C e =

SAR result with Head TSL

SAR sveraged over 1 cm’ (1 g) of Hoad TSL Condition
SAR meatained 250 MW input power 0,05 mW f g
m-;r.r:a-ﬂ?hldl'&m nomaizod b 1W 424 W I £ 20.8 % (k=2}
SAR averaged cwer 10 cm’ {10 gl of Hoad TSL Condition
SR moasaed 250 MW input powar SBMW I g

SAR for nominal Head TSL paramoten nocmalized b TV 1.2 W i £ 2004 % [k=Z)
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Appendix

Antenna Parameters with Head TSL

Impedance, Wansionmed o leed poin 54,200 63401
Folum Loss - 34,348

General Antenna Parameters and Dasign

|_EIM1.|1|=II mm_;m l 1. 304 na

Adtar long term use with 100W radisted powar, only @ slight wasming of the dipale near the feedpoint can
b meaasuned.

The dipole is made of standard semingid coaxial cable This cender ecnducton of the feeding line is directly
connacked o iha sacond arm of the dipole. The antenna is therefone short-circuited for DC-signals. On same
ol the: dipoles, smad end caps ammdadwm:ﬁpuammuﬂn_rmlmmmammmﬁ lomded
aceording 1o he position as expiained in the “Measuremant Conditions™ paragraph Tha SAR data are not
alocied by this changs. The overall dipols langth is stil according to the Standard
Momtmhmmh#pﬂdhhdbﬂilﬂ.bﬁﬂmﬂvrﬂghtbhﬂmmm
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactused by B ; SPEAG ) __]
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DASYS Validation Report for Head TSL Diate: 27032025
Test Labosatory: CTTL. Beijing. China
DUT: Dipole 1900 MHz; Type: DIPD0OYD; Serial: DITOVE - SN: 54089
Commumnication System: UID 0, CW; Frequency: 1900 Miz; Duty Cyele: 1:1
Medium parameters used: = 1900 MHz; a = 1381 Sfm; er = 40,33; p = 1000 kgim3
Phantom section: Right Section
Measurement Standard: DASY 5 (IEEENEC/ANSE C63,19-2007T)
DASYS Configuration:

» Probe: EX3DVA - SMT30T; ConvF(8.1, 8.1, 8.1k Calibrated: 2/1972025;

»  Sensor-Surface: Zmm (Mechanical Surface Detection)

= Electronics: DAE4 Sn771; Calibrated: 27220235

* Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Scrial: 1161/1

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

5_1-‘!-&!1 Merformance Checld@oom Scan (Tﬂ:?j I:T:T:?}l'{,‘ubc 0: Measurement E_:id;
dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.5Vim; Power Dirft = 0,00 di

Peak SAR (extrapolated) = 18.1 Wikg

SAR(L g) = .95 Wik SAR(10 g) = 5.28 Wikg

Maximum value of SAR (measured) = 14.1 Wikg

df
o

=341
-6.B2
-10.24

-13.65

1 '
17.06 - L PR —
0 At = 14,1 Wilkg = 11.49 dEW/kg
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Impedance Measurement Plot for Head TSL

[Tl ST Loy gy 55 ke e Oodds VLY
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(LN )
1, 0o e 4
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