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Appendix C for KSCR240600114701

Calibration Certificate

Object | Apply No Model SN Gl g’;?:on Egﬁbdrgtt?ocr)]f

Dipole X 1 D450V3 1103 2024/06/03 | 2027/06/02
DAE X 2 DAE4 918 2023/08/07 | 2024/08/06

Probe X 3 EX3DV4 7767 2023/10/26 | 2024/10/25
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1 Dipole

1.1 D450V3 - SN 1103

_— Calibration of
Calibration Laboratory of , & S Rt oD Laborucory
Schmid & Partner m C Service wusse dutalonnage mee" AG
Engmeenng AG Sarvizio sizzeo  toraturn "9 e oy i iy
PP — Swous Canteation Sarvice
Accradhug by m Suias Accrdiaton Sercs AS) nenioten 152 908 G109, Aceradied by e Swiss Acrednation Servica (SAS) Accredumion o SCS 0108
Client SGS Cartficate No. D4SOV3-1103_Jun24
Suanou Glossary:
TSL tissue simulating hiquid
CALIBRATION CERTIFICATE ] ComF sensitivity in TSL / NORM x.y.z
NA not applicable or not measured
Oepat D4SOV3 - SN:1103
Calibration is Performed According to the Following Standards:
5 i QACALBV11 a) IEC/EEE 62200-1528, "Measurement Procedure For The Assessment Of Specific
My ‘ Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Caltoration Procedirs for SAR Validein Sources below 700 MHz Body-Worn 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"
Castrwson cate June 03, 2024

Additional Documentation:
) DASY System Handbook

[ope——

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 10 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 Retum 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 powes

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

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

Catbration Exaucment uved (MSTE crical o caieraton)

et Ansyzer Agleet EEISIA | SN USITOBMTT 31.Mar-14 1 house check 03 22)

reported um:eruml'/ of meaw-mem is stated as the standard uncentainty of measurement
ot by the coverage factor k= h for a normal distribution corresponds to a coverage
Name Fuecton probabilty of approximately 95%.
P setry Kaaman Lo Tacticion ‘
scorevesty Sve kit e v—— 1<% |
e
Iwind June 8, 2030
A8 wtros wren
S T F—— Certficate No: DASOV3-1103_lun24 Page2cf®
Messurement Conditions Appendix (Additional assessments outside the scope of SCS 0108)
ASY for 35 rot g on g 1 Antenna Parameters with Head TSL
DASY Version | oAsYs V82104
Extropolation | Aovanced Exrapotaton [ Impedance. iranstormed 1o feed paint | 5300050 — ]
Phantom EL Flat Phantom Shellthickness: 2 £ 02 mm | Retum Lass | 21648
Distancs Dipole Canter - TSL 15 mm with Spacer |
Zoom Scan Resolution d. dy. dz =S mm | General Antenna Parameters and Design
Fraqumney 450z 3 1 Mz ]
[Eiocvcat Dety (one dvacion) T T —]
Head TSL parameters. o only
spplied.
Temperatura Perminivity | Conductivity The. i
Nominal TSL parar T 220C 8 L 0T :;wtﬂvn;ﬂ-m:ﬂ:;ﬂ:nlmmammmm‘ﬂ -#ignals. On some of the dpoles. small end caps
Mossured Head TSL parameters | @zpsozc | asorew \wmwmw * parngraph
Head TSL tempersturs change during text | <05°C - — prigaib byl R .
teedpornt may be damaged
SAR result with Head TSL
SARaveragedover fom (1giofHesa Tt | Coaan | Additional EUT Data
AR measued | 250w oput power | 118 Vg | o s ]
(54t ominl Fond TSL parries [romuinaiw | amwsgzminoen | [t
[SAR areragud orer 10 o 1o g ot ena TSt | corivon | I
[5AR mesmrea | 250 v e | o765 Wha |
[ SAR for nominai Head TSL parametors | romaizetio e | 308 Wika 2178 % (ke |

Corioats Ho: DASOVE-1100_rwrh Page 10tE Centificsts No: DASOV3-1103_Jun2s Page4of6
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DASYS Validation Report for Head TSL Impedance Measurement Plot for Head TSL

Date: 03.06.2024
Test Laboratory: SPEAG, Zurid

, Switzerla

| R e T T e T I R I

DUT: Dipole 450 MHz; Type: D4S0V3; Serial: D4S0V3 - SN:1103 !

Communication System: UID 0 - CW; Frequency: 450 MHz
Medium parameters used: { = 450 MHz: & = 0.87 S/m;
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C6:

9.2011)

DASYS2 Configuration:

Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz: Calibrated: 10012024

Seasoe-Surfice: 1 4mm (Mechanical Surface Detection) ¥

Electronics: DAEA Sn654; Calibrated:

Phantom: EL1 v6.0; Type: QDOVACO3AA:; Serial: TP-2034

= DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7501) 1R I 1 T 1 I
Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: | I ¥
Meusurement grid: dx=Smm, dy=Smm, dz=Smm I
Reference Value ~ 39,05 Vim; Power Drift = 0,01 4B T
Peak SAR (extrapolated) = 1.79 Wkg T T T T T T T 1 | |
SAR(1 ) = 115 Wikg: SAR(10 g) = 0765 Wik - - I -
Smallest distance from peaks to all points 3 dB below: Larger than measuremes 15 mm) - -~ e
Ratio of SAR at M2 10 SAR at M1 = 64.2% il Avge200cley i
Maximum value of SAR (measured) = 1.55 Wikg

a8

0

-1.60

.20

480

6.40

8.00

0.dB = 1.55 Wikg = 1.90 dBW/kg

Coifilcats No: DASVA-1900, s Prgedoft Certficats No: D480V3-1103_Jun2d Page8ol6
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Chonts Cortificate No: J23260347
CALIBRATION CERTIFICATE 5
Object DAE4 - SN. 918
Calbration Procedure(s) FF211:00201
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: August 07, 2023

This calibration Certficate documents the traceabillty 1o national standards, which realize the physical units of
d are given on the following

pages and are part of the certificate

All calibrations have been conducted in the closed laboratory faciity: environment temperature(22:3)" and
humsdity<70%.

Calibeation Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date{Calibrated by, Centificate No.) Scheduled Calbration
Process Calibrator 753 | 1971018 12-Jun-23 (CTTL, No.J23X05436) Jun-24
Name Function

Cabibrated by. Yu Zongying SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer

Approved by. Qi Dianyuan SAR Project Leader =P
Issued: August 13, 2023

This calibration in i of y

Centficate No: JZ60147 Page tof3

| e CAICT

Add: No.52 HoaYuanel Road, Hidian District, Beping. 100191, China
Tel +86-10.62304633217
ol enflcictacen  Msdewn it
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by with a call i traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

The report provide only calibration results for DAE, it does not contain other
performance test results.

Centificate No: 121260347 Page20f3

AS: No 82 s Yuanlbel Rowd, Hkdian District, Befing. 100191, China
Tel: 486-10.62304633-2117
Email: amfifcactac ca it

DC Voltage Measurement
AID - Converter Resaluon nominal
HghRange  1LSB= 614V, fulange=  -100..300mV
LowRsnge  1LSB= B0V,  fullrange= -1 +3mV
Auto Zero Time: 3 sec. Isec

Callbration Factors X Y z

High Range 404.345 + 0.16% (k=2) | 404,521 4 0.16% (k=2) | 404.051 1 0.15% (k=2)

Low Range 401038 2 0.7% (ke2) | 399083 £0.7% (k=2) | 400746 2 0.7% (k=2)

Connector Angle

‘Connector Angle o be used in DASY system 215410

Cenificate No: J23260347 Page3of
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Scnmeizaracher Karinrdiast
Calibration Laboratory of s .

Schmid & Partner C sarviio svizzaro of trsturn
Enginoering AG S Swis

Zeughaussirasaa 43, 8034 Zureh, Switzmiand

Acoredied by the Swiss Accradiason Service (SAS) Acerwditation No.: SCS 0108

Muliiaieral Agroement tor the recognition of callbration ceriicates

con | SGS | mm[ EX-7767_Oct23
xumshan |

[ cAUBRATION CERTIFICATE

Ot EX30V4 - SN:7767
Calbatin procsaursis) QA CAL-01.v10, QA CAL-12v10, QA CAL-14.v7, QA CAL-23.v6,
AL-25.v8

Calbration procedure for dosimetric E-field probes

Castrwton date October 26, 2023

3 v
Calration Equimors vsed (MATE il calrain)
Ty S B
ot e o M —
Lo T L — L
T 1 — T

O OAK 12 . Eﬁh
Fotereron 20 38 Nasrosior | SN. GL2552 (354

T ot
mmnm;rwlg‘ EIE0E uu.mmn & ETE)

Calibration Laboratory of
Schmid & Partner

Enginesring AG

Zogreusasse 43, 004 Zuch, Swzatare

Accrecied by 1 Swss Accredaton Sarves (SAS)

Acereditation No.: SCS 0108

The Swiss
Glossary

TSL 5608 simulating iguid

NORMxy.z seraitivy

Comi sensitity in TSL/ NORMcy2

[ iode compraseion point

cF crest tactor {ckty_cycle) of the RF signal

A.B,C.0 modation dependent Inearizaicn parametars

Polarization p 4 rotaton around probe axis

Polarizaton & 0=0is

normal 5 probe axis
Cannector Angle  nformation used in DASY

Calibration is Performed According to the Following Standards:
a) IEC/EEE 622091528, °
Frequency

1528: Human

y 10GH2)", Cetober 2020.

b) KDB 865654, “SAR Measuramsnt Requitements for 100MHz o 6 GHz~

Methods Applied and Interpretation of Parameters:
M;m.u Assessed for E-fiekd polarizaton =0 (f < S00MHz In TEM-ost, > 1800MHz: 22 waveguide). Nomicye
oelaw Con) y

* NORM{Tix .2 = NORW. 1.2 * frecuency, i
later than 4.2 uncertaty of
ConvF
- Do W90 Wi CW signal. OGP
coas not deperd on rcquency er s
» PAR: PAR is the Pesk
- Axyz (32 VRKyz: A B, C,
‘power aweap. . VR
+ ConvF Effoct Parar iekd (or Temparature
{z%00w: 1>800MHz. The

Hunan Exposure

beundary Yheummlym‘![wmlemy;  Com” aharety e uncararty ctespancs ot gven o
At ‘extending the valdiy from
persiampersyhy

= anterns e Pt
et + Sonsor ONser: The sersor
- s  No lerancerocuroa
i Calbrand by Soanna Lieshal Laboratory Tochnican e
| Acsroveaty Sien kit em—
- Certicate No: EX.7767_0w23 Fagezole
Certhcate No: EX.7767_0ci23 Page 1018
EXION4 - SHTT6T Oonioar 26, 2023 EXIDU4 - SHTTET Ocaaber 26, 2023
Parameters of Probe: EX30V4 - SN:7767 Parameters of Probe: EX3DV4 - SN:7767
Basic Callbration Parameters Other Probe Parameters
g
SeiworX | Semworv | Semwd | Umeik-d) = gy
Horm (uViiVimp) i 068 1 0.72 I 056 | T101% Cannector Angle. i
T ¥ - o
OCF () [ ma | wad | vse | ieme e
Tarm
Calibration Results for Modulation Respanse [Frow By o
e Tip Lengh G
o Dlameter 25mm
T P T o Seror X Calbraion Foin o
Xl Fickaa T 10 Sarwor ¥ Galballon Point T
L [Z] Pt Tip o Sersor e
1t Dt o Suriscs T
The repeeted —
Tacior he, which for &
TS e P,
B s oo oV o s e e
‘Cartfizats No, EXT767_0ci2d Page 019 Goeicale No: EX.7767_utz3 Page dals
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EXIDV4 - SN7 767 Qescbar 26, 203 EX30V4 - ST Octcber 28,2000
Parameters of Probe: EX3DV4 - SN:7767
Calibration Parameter Determined in Hoad Tissue Simulsting Media
1o Relative | Conductivity® | Convf X | ComvF ¥ | ComFz | Alpha®
Py (i)
| 523 76 1337 1337 1397 000
] s [ e | ne | ne | om Frequency Response of E-Fleld
) i) [ w54 | 1ois | oer | ot (TEM-Gall110 XX, Waveguide A22)
= s [ 0w | 9w | 0w | om 1
S0 a8 e wea | e | es | ase
1150 01 157 945 | & | 8s | oz 14
1900 400 [ Bs: | 7es | a4 | oz
2100 w08 ) 841 | w2 | wa | oz a
=00 EX 167 s | e | s | om
2450 =2 80 83 | 775 | am | um - 12
=00 320 o ao1 | 18 | res | am H
3300 82 271 74| sE | 7a | am E il |
a0 | ars s 7ee | 7ma | 7m2 | om < .
T w2 2 | sse | i | om [ = .y
£ s 3z 747 65§ 708 034 H
a0 a2 358 65 | om | oms | om E oos
2 £l ses oo | ton | e | oms E
as00 ED s s | sos | as0 | s 08
om 3.7 404 85 601 | 6w | ous |
a8 84 425 a7 | oz | ee | o3 07|
e 63 420 6 | oe7 | e | am
seta 80 88 60 | ss0 | sem | om0 08
5300 58 478 s | s | &7 | o2 |
w0 [ we | e [ us | s | we | T
5800 5 s07 | &8 | 47 | sie | e i
80 %3 52 | s | am | &v | ew i .

Unosrtainly al Frequancy Respanse of E-fleid: +8.3% (4-2)

(X2 ¥ ey b, Friguany v
40,5 arc 70 M b o npmst et 1 . 128, 143 v 201 maps.ay, Ve o Con s 1
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H
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Caritcasa No: EX-T787_Detza Fage5ole Cantteasa ho: EX.7767_0e1z3 FageBoia

EXIV4 - SNTTE7 October 26, 2023 EXIOV4 - SN7767 Octaber 26, 2023
Dynamic Range {(SARpeas)
(TEM ol s = 1900MHz)
10 1
10

|
el o 0E o o
saRj
- not compersated
os|
g . =
:
° '
g
g
- 3 o —— 2
® £ 20 30 0 g .
- 100MHz 00z 1800MHz « 2500MHz ! \
Uncertainty of AvilIsatrapy Asssssmant <0.5% (ked) 0T e 0 ot 10
SR (mwir?]
- et compensatad compensates
Uncerainty of ngarky Assessment: +0.6% (=2}
Cortfcate No: EX.7767_ 0023 Pages ol -

Certiicate No: EX-7767_0cx23 Page7al®
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EX30V4 - SN7767 ‘Octobier 26, 2023

Conversion Factor Assessment

1=1900MHz, WGLS A2 (H_comvF)
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Deviation from Isotropy in Liquid
Ervor (.0), 1= 900MHz
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Uncertainty of Sphorical lscopy Assessmant: 42.6% (ke2)

Certificase No: EX-7767_0c123 Pageols




