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1. Dipole
D2450V2 - SN 955

TT['JI-%—-.. ¢ A ‘Plu'l CA'CT ;0-&-— n!-n. q CA|CT
LASORATORY b
- i oF N ' . "
400 Nosz BBl ot Bejig, 100891 (‘@ cmum .52 HouasBs R, Haie Disvie. e, 10019, v
Eomal ctkfichirast] com [P Tl g e b e
Certificate No: 22260175
< a Glossary:
§ > { TSL tissue simulating liquid
i ConvF sensitivity in TSL/ NORMx y,z
Obiect D2450V2 - 8N 956 NiA not applicable or not measured
Caibration Procodure(s)
FF-211-003-01 Calib is Perf A owing
to the Fol Standards:
Caiibration Procedures for dipole vaikdation kits. l)'le‘(':.ﬂEEE 62200-1528, rocedure for The of Spacific Absorption
oo i o of Human Expoeure to Radio Frequency Fiekds from Hand-held and Body-mounted
June 6, 2002 :Welea Ca(:_wnluﬂnn Devices- Part 1528 Human Models, Instrumentation and g
rocedures (Froquency range of 4 MMz to 10 GHz)", October
This cum‘gr?:me documants the m © ,,.,m,. standards, which ,..;,. he physical units of b) KDB 865684, "SAR Measurement Requirements for 100 MHz to 6 GHz"
Remmaisie s S ED NGRSy Additional Decumentation:

[ <) DASY4/5 System Handbook
”N;“:m have been conducted in the ciosed Isboraory faciity: enviranment femperatse (z243r¢ and mmw.mlmmdp.mghn
Conditions: Further detaiis are avaliable from the Validation Report at the end

Calloration Equipmant used (M&TE criscal for callbration) mncm All figures slated in the certificate are valid at the frequency indicated.

. tenna Parametsrs with TSL: The dipole is mounted with the spacer to position its feed
= { pununcﬂ/bekmlheanbfmmgdmehlphumnum with the arms orlented
Primary Standards D¥ Cal Dae (Caifsted by, Gertficats Mo Scheaued Calbraion | porisLi B body mde’

Powsrlootsl| P2 1 Froesrr o 106277 1 (CTTL Nou21 ) L + Feed Point impsdance and Return Loss: These parameters are measured with the dipole
N 104291 24309 :1 Pty Nanxum) Sep-2 positioned under the liquid filled phantom. The impedance stated ie transformed from the
Power sansor  NRPSS Bt mzasveuimmmrm ; SJ:“P*& mmmmd:dhesuAmnm:dmmmlmmRmmmemm
mem4 Probe EX30V4 26-Jen- _Jer22 festod power. No uncertainty requi
SN 1558 12-Jan-22(CTTL-SPEAG No.Z22-60007) J-u; . :hckwbeml;y One-way delay between the SMA connector and the antenna feed point,
0 uncertal
ndery Standards | ID# Cal Date (Caliotaled by, Cartficsta No)  Schedulod i . “mem"“m'm"“m‘m’
" Signal Gonerstor E443C | MYAS0T1430 13-4an22 (GTTL, Mo, 122X00409) Jan- ¢ SR SAR & o an Input power of 1 W at the antenna
Network Anslyzer E5071C | MYAB110573  14-Jan-22 {CTTL. No J22X00406} Jan2a 2 &%w TSL The T8L calculate
nominal SAR result. FRE. =
o Neme Function
ited by
Zhao Jing SAR Test Enginear L:‘ reporied unmbol measurement Is staled as the standard uncertainty of
surement multipied by the cove factor k=2, which for a nommal tribution
Raviewsd by LinHao SAR Test Enginear o Woovemge oo ooy, - ‘
Approusd by @ Dianyusn SAR Project Loadar '
Issued Jure 13, 2022
This calioraton certificate shail mhwmwmummawmdh&mw
Certificate No: 222
ertificate. 60175 Page ot Cartificate No: 22260175 Page 2066
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* in Coleberusen with " o Collsbossion with
7T iEeaa calcT i iieaa CAICT
prr——e——— _— CALIBRATION LABORATORY e e
A .52 HiYonaBet R, Huion s, Beiing, 100191, Ciom A No.32 Hus Vil Roee, sk Ditrct, Besis. 100191, China
N e TE-AE-10005-2117
Eanil o st ac en ¢ b ”
MuufmmCondﬂom o i 0% A outside the scope of CNAS L0570)
as — on 1.
omvuum DASYS2 2104 | Antenna Parameters with Hoad TSL
Extrapolation Advarced Extrapolation .
[ pedunce, vanstormed 1 feed port [ 5280+ 2950 |
Phantom Trigka Flat Phantom 5.1C |
Distance Dipole Center - TSL 10mm with Spacer = lmmh’- = 4'* S |
Zoom Scan Rosolution i dx, dy, 6z =5 mm General Antenna Parameters and Design
Frequency 2450 MHz £ 1 Netz
[ Bcrical Celay (one arecton) | 1071 08
Head TSL parameters
& ard
AL ity Ahckmgummmvmmmwm‘oﬂtyldmmnauummvmmwm
Nominal Hoad TSL pacameters | e 392 1.80 mhoim be
Measured Head TSL parameters 220:02°C 40026% 181 mham26% mdmnmmm:;mwnwuwg The centar conductor of the feading iine s directly
Mead TOL v cornected to tha second arm dipole. The antenna is theratore short-crreuit ignals. On some
temporature change during test <1.0°C | — = dwam:-lhmmmmmmmmm;hmunwmv:m o
according position as in the "M
mmnmﬁ“gts,_ Plo g explained in o.;;:vm\l p-w The SAR data are not
'———mm overd cuP’ (1 grof Heed TOL Condiion I mmmmumuu—dmmm—mmqnwumm
o uraged over 1 coy_ (1g)ofHeed TSL i cONNeCEoNs near the foad-point may be damaged,
measures N 250 I ingut power 13.3Whg
SAR fof nominal Head TSL paramsters rormakzed to TW 53.4 Wik + 18.8 % (k=2)
SAR averaged over 10 cmr’ (30 @) of Mead TSL Condition L IEUTDMA
| B4R messured 250 MW input power 521 Wity E"“""‘"‘"’ SPEAG |
[ SAR tor namina Haad TSL parameters nomatzedto W | 2.9 Wikg £ 18.7 % (ke2) -
Cemsficate No: 22260178 Page 3 ofa Cortificate do: 2260175 Pagedofs
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CTTL' spesg CAICT (m:i sbeasg CAICT

Add: \‘.‘” Hus YuasBes Rosd, Haidies Diswacs, elfing, 100191, Chise Ad NuS2 HeaYraniiel Rasd, Hebtian District, Bejing, 200191, Chins.
Tel. +85. 10-62354613-2017 Tok +36-16-62108633-2117
Eermait cafictinare. con 15 et az e i
DASYS Validation Report for Head TSL Diste: 2022-06.06
Test Lsboratory: CTTL, Bejjing, Chins Impedance Measurement Plot for Head TSL

DUT: Dipole 2480 MHz; Type: D2450V2; Serial: D24S0V2 - SN; 955
Communication Systean: ULD 0, CW; Frequency: 2450 MHz; Duty Cyele: 1:1
Medivn parsmeters used: f = 2450 MHZ: © = 1.806 S/m; & = 40.03; p = 1000 kg/m’

Phantom section: Right Section B K e e il e B2
ISRT G e v = =
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2007) wor 1
DASYS5 Configurstion:
*  Probe: EX3DVA - SN7464; ConvF(7.77, 7.77,7.77) @ 2450 MHz Calibrated;
2022-01-26
S -Surface: | 4mm (N ical Surface Det

Electronics: DAE4 Sa1556; Calibeated; 2022-01-12
Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

v e e

Dipole Calibration/Zoom Scan (Tx7x7) (Tx7x7V/Cube 0: Measurement grid: dx=5mm,
dy=Smm, dz=$mm

Reference Value = 99,82 Vim: Power Drift = -0.05 48

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 2) = 13.3 W/kg; SAR(10 g) = 6.21 Wikg

Smallest distance from peaks to all points 3 dB below = $ mm =
Ratio of SAR at M2 to SAR 2 M1 = 49.5% y '
Maximum value of SAR (messured) = 22.2 Wikg ‘ \ { |
|
w® [

432 s ——
854
-12.97
1729
2161 -
0dB =222 Wikg = 13.46 dBW/kg
Cetificate No: 222-60175 Pagesofs Certificate No: 2240174 Pagesofo
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2. DAE4 - SN 760

!1 77 spea g CAICT

* InCotaborasonwit
7'77. < LABORATORY
802 q (ﬁ\s e CAICT
;««‘.wm“?:,r'“:.:.,mmm" = e e I R B
rmast o7 fichine corn Hitprawnchinglon o Ev o ‘
Client : CCS-SZ
Criificats No: 222.601, Glossary:
-— e EAE dahaequaktondedmmu
angle used in DASY system to align probe sensor X
to the robot coordinate system.
Otgect DAES - SN 760
Caltration
Procedure(s) — Moampuggmd' P of P:
1-002-0 3> « DC Voltage Calio Factor fotuu DASY
Caitvation Procedurs the Dals Acquisition Electranice. syatambym ison with a cali i %
. standards. re give
" e AL ﬁgu g nconesoondsbmefwmmngoolm
This Certificate vac reokze the o
I o ,:“ ¥ %0 neonal standards, which e o . Connec:orfngta:'l?nmoledho is ing the
P88 and are part of the cortiicalo. Y a8 gven on the following angle y by aitool o inky i not recui
i —— . TherepoﬁpmwdeonlycalihdmnmulhforDAE.kdoesnd other
‘ Hhm-m mmnhmwm:mmw performance test results, o
Calbration Equipment used (MSTE critcal for calibration) I
[:"""”9"“"" 0% Cal Date(Colirated by, Certitcate No)  Scheduled Calbration I
e
Process Calbrator 753 1971018 15-Jun-21 (CTTL No.J21X04465) Jun-22
S - [
S
Name Function
Cafibratod by: s o
b YuZongying AR Test Engineer %':’b l
’ by LinHeo SAR Test Engineer : \'#F;‘b = I
Approved by: = -
’ by QiDianyuan  SAR Project Leader sy ’
This calibration cortficate shall not be reproduced a6, 2022
Srcept in full 2ppraval of the laboratory.
Certificne Noc 22260169
Page 1 af Certificate Noc 22260169 Page2of3
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g’ﬁi L0 e s CAICT

AN No.ST Hua VanaBel Road, Haidion Didrict, Heljng. 100091, Chiss
’“-MIMJ»ZSII Fooe: 486 10-62304633-2504
- hiwatl

DC Voltage Measuremant
AD - Convaroer Resolution nominad
High Range ILS8= &1,  %dirange -100
Low Rarge: 1Wse = iV | Mw: o1 ?:vw
DASY moosuroment parametins: Auto Zero Time: EETES Ik.qum 3w

chr‘-nuon | X | Y 4 |

High Range 403,806 + 0.15% (=2) | 405.067 + 0.15% (x=2) 405.30710.155(1-2)]

Low Range 3.97876 £ 0.7% (k=2) | 3.98240 1 0.7% (k=2) 3.9!2!7%07‘%0-2)]
Connector Angle

Connector Angle i be wsed in DASY systee J 250°2 1 j
Cemficate Noc Z22-60169 Paged of 3
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3. EX3DV4 - SN 3836

{TTLL,_._._._“‘""" o = CAICT
{4 N8 e o, o D, Ui, 00191, o opres

et com e cat i

Certificate No:  222-60168

) ! 31 g _J

EX30V4 - SN 3696
Calibraton P
boedure(a) FF-211-00402
Caibrnt ko ek Pt
Caltration date: June 27, 2022

This calibeation Certificate documerts the traceabdity 10 nalicnal standarcs, which reslize the physical units of
Th and the with probabilty are given on the folowng

pages and are parl of the cartificate.

All calbrations have been conducled N the closed Isboratory faciley: envionment temperature(z2s3yc and |
humidity<70%.

| Canbration Equipment usad (M&1E criieal for catbration) |
= “ - —

¢ o8 Csi Dme(Calibrated by, Certificate No)  Scheduled Calbration |
| “Powerleter NRPZ 101919 14-un-22(CTTL NoJZoxoe1Bl) s
Powersensor NRP-291 101547 14-Jun-22(CTTL, No, J22X04181) Jun-23
Powersensor NRP-Z9! 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23
Reforance 10dBAtionustor  1BNSOW-10dB  20.4an-21(CTTL, No J21X00486) dan23
Refersnce 20dBAnenuator  1BNSOY-2008  20-Jan-21(CTTL, No J21X00435) Jan23

Roforonce Probe  EX3DV4 SN 7484
oAgA | SN 1585
Secondery Standards | (0# Col Date(Caltrated by Cartcatn No )
SignaiGeneralor 1AG3700A 8201062605 14-Jun-22(CTTL, No J22X04182)
| Network Analyzee ES07IC  MY4B110673  14-Jan-22(CTTL, No.J22X00406)

26-Jan-22(SPEAG, No EX3-7464_Jan22)  Jan-23
20-Aug-21(SPEAG. No DAF4-1855_Aug21/2)  Aug-22

Nama Function |
Coltund by Yu Zongying SAR Test Enginar
' dopd By: Lin Hso SAR Test Englieer 3
|
& o saRpros s =u

Issued: July 06, 2022
certéicate shal not be reprocuced axcepl in lull without written approval of the laboratory.
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In Collaborution with

77

Add: 2o 32 Hun YeanBes Roes, Haktien retricd, Scing, 100191, Chisa
Tal: +84- 1062346332117

CAICT

Bl carl it chinatl com Bt wenw cakcLacen
Glossary:
TSL lissue simulating liquid
NORMXxy.z sensityity in free space
CanvF sensilivity in TSL/ NORMx,y2
ocP diode compression point
CF crest factor (V/duty_cycle) of the RF signal
ABCD t

d per
Polanzation ® @ rotation around probe axis
Polarization 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), |
B=0 15 normal 1o pros axs
Cannector Angle  infermation used in DASY system to align probe sensor X 1o the robot ceordinate system
Calj jon is Pe A g to the Following Standarde:
) IEEE Std 1528-2013, JEEE Recommanded Practice for Determinirg the Peak Spatiai-Averaged
Absorplion Rate (SAR) in the Human Head from Wirsess Communications Devices:
Measurement Techniques™ June 2013
b) IEC 622091, "Measurement procadure for the assessment of Specfic Absorption Rate (SAR) from
::7‘28:? and body-mounted davicas used next to the ear (frequency range of 300 MHz ta 6 GHz)"
©) IEC 62209-2, "Procedure to determins the Specific Absorplicn Rate (SAR) for wireless communication
2°devmu1;, used In close proximity to tha human bedy (frequency range of 30 MMz to 6 Giz)'. March
d) KDB 885664, “SAR Measurement Requrements for 100 MHZ to 6 GHz"
Methods Applied and Interprotation of Parameters:
o NORM:x,y.2: Assessed for E-field polarization 8=0 (ESS00MMz in TEM-cell; f=>1800MHz: waveguide)
NORMx, .z are only intermediate values. |.@., the Lncarainties of NORMx.y,z dees not efiect the
E* field uncertainty siside TSL (se« below ComF)
o NORM(fx. 5.z » NORMx, y;z* frequency,_rasponse {see Frequer Response Chart). This
Anearization is implemeanted in DAS Y4 software versions I:w:;’n 4.2.The mc.m)lmy of the
frequency response is included in (e stated uncertainty of CorwF.
* DCPxyz DCP are numerical inesnzation parameters assessed basad on the data of power sweep
{no uncertainty requirad). DCP does not depend on frequency nar media,
* PAR: PAR is the Peak to Average Rabo that is not caliorated but delerminad basad on the signal
characterisbics.
*  Avyz Bryz Cxyz VR yz:AB.C are numencal Insarization paramaters assassed based on the
dsta of power swosp for specic mocula: on signsl. The parameters do not depend on fraquency nor
media. VR is the maximum calibeation range expressed in RMS voitage across the diode.
s ConvF and Boundary Effect Paramers. Assessed in fiat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) 2na inskde ikie using analytical field il based on
power measurernents for { >600MHz The same setups are used for assassment of the parameters
applied for boundary compensation (alpha, depth} of which typical uncertainty valued are given,
These parameters aro Used n DASY4 saftware to impreve probe accuracy close to the boundar
The sensiivity in TSL comesponds to NORMx,y,2* men:emmby the uncertainty
that given for CenvF A frequency deperdant ConvF is ubad in DASY version 4.4 and higher which
allows extending mggaw«y from+ 500 Hz to2100MHz,
*  Spherical isotropy (30 deviation from ity in & fleld of low gracients realized using
phantem exposed by & palch ante~na o = wht
+  Sensor Offsel: The sersor offse! corresponds to the offset of virual measurement centar from the
probe tip (on probe axis). No tolerance raquired.
*  Connector Angfe: The angle is aseessed using tha inforation gained by determining the NORMx
(no uncertainty required)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:3836

Basic Ca libration Parameters

== [Somorx [ Somsorv —Tsamsarz—[unaiict |
Norm V| Vi) * [o.a1 (047 045 | NN
| DCP{mVI® |928 102.2 | 1003

Modulation Calibration Pa rarneters

[uip Communication
5!‘85@_'{!!“!
0 oW

The reported unc-enalmy of messurement is stated as the standard uncerainty of |
by the ge factor k=2, which for a nomal distribution |
Caoresponds to a ge [ v of apprex B5%.

*# The urcariainties of Mom X, ¥, 7 do not a¥iect the E*-fiskd uncerlainty inside TS1. {see Page 4).

P Numerical ineanzaticn parameter. uncartainty not requined

E Uncertaindy is desermines using the mas devistioe e linear rspanse anplying rectanguiar distrdution
and is expressed for the square of the e yswe.
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DASY/EASY - Parameters of Probe; EX3DV4 — SN:3836

Calibralicn Parameter Determined in Head Tissue Simulating Media

c| Relative | Conductivity | _ Depth®  Unct |
[MHz] 'Nmnﬁvmp' oy ConuFIlcnn-rFY ConvF Z | Alphal imm |

Ca2 | nas

750 526
w35 | nas sss | o2z | 118 |
'E: T 502 ng“_
| t9e0 /| T8E _: 030 | 082
| en T80 | 022 | 148
fom | I | 7851 | oss | oes
|_480 72| 08T | 067
2600 | 088 | 078 -
Ta00 | IECTRETTRE
asm 043 | ose |
¥ron 32 | 040 | 103 | 413
1800 636 | 038 | 138 |
4100 30 | o0 | 145 |
528 L 045 | 130
8500 w0 | 1.8
Ll | 048 1.0

© Frecuency vaiidty sbove 300 Mz of £100MHz oriy apples far DASY wi 4 and nigher (Page 2} olse & s resticted 1o
+50MHE The uncertainty is the RSS of Corn® Lncamanty at callrsion frequency and the umcartsinty for the indicatad
frequency band. Frequency validity bacw 300 Mz iz £ 10, 25, 40, 5080 70 Mz far CanvF assessmens st 30, B4, 128,
150 and 220 MHz respectivaly, Abeve S GHz requency valdily can b8 extended 1o + 130 MHZ

" At frequancy below 3 GHz, the valaity of §580e parmetes (o and o) can be relaed o $10% ¢ WU compensatian
Torriula is appiiad to messured SAR vakues A7 requencies anave 3 GHz, the va loily of tsswe pammsiens (£ and o) s
matricted to #5% Tha uncestanty ia lhe ASS of the Corn® st for indcatad tanget issus paramaters.

G MiphaiDaplh afe determined during ealibration. SEEAS wamants ihal the remaining dewiahion due 1o the boundany
effoct after companaation = aways less 15 for frequencias bale 3 GHE and below £ 2% for the Fequencies
between 34 GHz & any dstance largar tan &l he probe tp diamater Tramm B baundarny
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Receiving Pattern (®), 8=0°
Frequency Response of E-Field

TEM-Cell: ifi110 E ide:
( XX, Waveguide: R22) =600 MHz, TEM f=1800 MHz, R22
15 T
14 : e
~ " > <«
R | | / -
&t :
22 \
%1.1 —1 | o " SRR T
§ 1.0 .- —t — .- . - >— ! 4 A
09 / \ /
E - /
§ o8 2 b,
g ~
g o7
i 4 W SE A 4 S T g
0.6
o]
] 500 1000 1500 2000 2500 3000
Mz 10 T
" TEM *R22 [ 1 | '
o= || [
L y of Frequency R of E-fiold; £7.4% (k=2) & i | | | e P L e | |
2- o.0 =3Il ‘M~|¢_< S i B T Y IO (s Do
-o.8
. “ifo —1co =0 o %o ioo iso
RoN[©]
~ 100MMx - - -
Uncertalmy o7 Axial lsatropy Assessment: «1.2% (b=2)
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Dynamic Range f(SARpcad) Conversion Factor Assessment
(TEM cell, f = 900 MHz) f=750 MHz,WGLS R3(H_convF)  #=1750 MHz,WGLS R22(H_convF)
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g 2 22
g i 9‘
N
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L
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DASY/EASY = Parameters of Probe: EX3DV4 — SN:3836

Other Probe Parameters

| Bensor Arrangemaent Triangular

| L L — I | _
Connector Angle |:' 458
Muhunrﬂl Surface Detection Moda s :nahlnd -

—_— . L Tl ] B . |-

| Dptical Surface Detection Mode disable
Probe Overall Length 33Tmm

| Probe Body Diameter

| 10

, .
Tip Length | B
- i

' Tip Dlameter 2.5mm |
Probo Tip to Sensor X Calibration Poimt. . 1mm ;
Er-_nbn Tip to Enrml:l-‘-‘r Clhl:_nratmn Point = imm I
Probe Tip to Sensor Z.m;r-ﬂiur-lm B 1 I
Recommended Haaauu-m_am I.:-I'mmnufmm Surface I 1.4-m.r: |
< S - - 1 -
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