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Object

Calibration Procedure(s)

Calibration date:

pages and are part of the certificate.

humidity<70%.

Primary Standards ID#

January 21, 2022

All calibrations have been conducted in the closed laboratory

Cal Date(Calibrated by, Certificate No.)

DAE4 - SN: 1423

FF-Z11-002-01 !
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(SI). The measurements and the uncertainties with confidence probability are given on the following

Calibration Equipment used (M&TE critical for calibration)

ﬁacility: environment temperature(22+3)°C and
!

Scheduled Calibration

Process Calibrator 753

15-Jun-21 (CTTL, NolJ21X04465)

1971018 Jun-22
B
|
Name Function ‘ 1 Signature
Calibrated by: Yu Zongying SAR Test Enginé?#r ‘/‘;9:_}“ P
Reviewed by: Lin Hao SAR Test Enginée? = W@']ﬁ/%;
Approved by: QiDianyuan  SAR Project Leader T Iy

Issued: January 2“3',_20%

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

 The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV | full range = -100...4+300 mV
Low Range: 1LSB = 61nV | full range = 1. +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.545 £ 0.15% (k=2) | 404.772 +£0.15% (k=2) | 404.592 + 0.15% (k=2)
Low Range 3.98003+0.7% (k=2) | 4.01085+0.7% (k=2) | 4.02096 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 1 eil s
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7544

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=
Norm(uV/(Vim)?)A 0.68 0.56 0.64 +10.0%
DCP(mV)®E 100.6 99.4 102.3 B
Modulation Calibration Parameters
uID Communication A B c D VR UncFk
System Name dB dBVpVvV dB mV (k=2)

0 cw X 0.0 0.0 1.0 0.00 200.7 +2.3%

Y 0.0 0.0 1.0 178.5

z 0.0 0.0 1.0 1939 |

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, Y, Z dc ..ot affect the E2-field uncertainty inside TSL (see Page 4).
B Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7544

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 124.3
Mechanical Surface Detection Mode en ed
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 1 m
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point ...im
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm

Recommended Measurement Distance from Surface

o
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3 L L Dipole Internal Calibration Record
Asset No. : E-434 Model No. : D2450V2 Serial No. : 919
Environmental 23.4°C, 61 % |Original Cal. Date : May 28, 2021 Next Cal. Date : May 28, 2024
Standard List
IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific Absorpiton
1 IEEE Std 1528-2013 Rate(SAR) in the Human Head from Wireless Communication Devices: Measurement Texhniques,
June 2013
5 IEC 62200-2 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
3 KDB865664 SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information
Equipment : Manufacturer : Model No. : Serial No. : Cal.Organization : Cal. Date :
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 N/A December 26, 2021
DC Source metter Iteck IT6154 006104126768201001 N/A July 24, 2021
Signal Analyzer R&S FSV7 103120 N/A July 10, 2021
Vector Network Analyzer Agilent E5071C MY46102965 N/A February 28, 2021
Signal Generator Agilent N5172B MY53050758 N/A February 27, 2021
Smart Power Sensor R&S NRP-Z21 102209 N/A February 28, 2021
Dielectric Assessment Speag DAK-3.5 1226 N/A N/A
Directional Coupler Woken TS-PCCOM-05 0107090019 N/A February 27, 2021
Coupler Woken 0110A056010-10 COM5BNW1A2 N/A February 27, 2021
Digital Themometer LKM DTM3000 3519 N/A June 24, 2021
Model No For Head Tissue
Item Original Cal. Result Verified on 2021/12/18 Deviation Result
Impedance, transformed 55.60+2.17jQ 52.30+2.8j0 <50 Pass
to feed point
D2450V2 Return Loss(dB) -24.8 -28.574 15.2% Pass
SAR Value for 1g(mW/g) 13.1 13.5 3.1% Pass
SAR Value for 5.95 6.16 3.5% Pass
10g(mW/qg)
Impedance Test-Head Return Loss-Head

3 E5071C Network Analyzer [=1[2] % = E5071C Network Analyzer
Lacive ChfTrace. 2Response 3 Stk 4 Mjanclyss 51t St 1 Adve ChiTrace. 2 Response 350muls. 4 Mirfanalyss 5 lnsr State
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10,000 da/div.
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S Div
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Validation Report for Head TSL

Test Laboratory: BTL.Inc Date: 20211218
System Check_H2450_1218
DUT: Dipole 2450 MHz D2450V2; SN:919;

Communication System: UID 0, CW (0); Frequency: 2450 MHz; Duty Cycle: 1:1

Medium parameters used (interpolated): f= 2450 MHz; o = 1.866 S/m; g = 38.18; p = 1000
kg/m?®

Ambient Temperature : 23.2 C; Liquid Temperature : 22.3 'C

DASY Configuration:

o Probe: EX3DV4 - SN7544; ConyF(7.51, 7.51, 7.51) @ 2450 MHz; Calibrated:
2021/12/29

e Sensor-Surface: 1.4mm (Mechanical Surface Detection), z =1.0, 31.0

s Electronics: DAE4 Sn1423; Calibrated: 2022/1/21

s Phantom: SAM Right v5.0; Type: QDO00P40CC; Serial: TP:1469

« DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)]

Area Scan (6x6x1): Measurement grid: dx=13mm, dy=15mm
Maximum value of SAR (measured) = 14.9 Wikg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=Bmm, dz=5mm
Reference Value = 115.3 W/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) =13.5 Wikg; SAR(10 g) = 6.16 Wikg
Maximum value of SAR (measured) = 23.1 Wikg

Wikg
23.100

18.498
13.896
9.295

4.693

0.091
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