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Object EX3DV4 - SN:3881
Calibeation Procedrnais) FD-211-004-01

Calibration Procedures for Dosimetric E-field Probes
Calibration date: December 13, 2016
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measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate

All calbrations have been conducted in the closed laboratory facilty. environment temperature(22:3c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Mater NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor  NRP-Z81 | 101547 27-Jun-16 (CTTL, No.J18X04777) Jun-17
Power sensor  NRP-Z81 | 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAtienuator | 1BNSOW-10d8  13-Mar-18(CTTL,No J16X01547) Mar-18
Reference20dBAtienuator | 1BNSOW-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Referance Probe EX3DV4 | SN 7307 10-Feb-16{SPEAGNo EX3-7307_Feb16) Feb-17
DAE# SN 1331 21-Jan-16(SPEAG No DAE4-1331_Jan16) Jan-17
Secondary Standards D# Cal Date(Callbrated by, Certficate No ) Scheduled Calibration
SignalGeneratorMG37004 | 6201052605  27-Jun-16 (CTTL, No.J16X04778) Jun-17
Network Analyzer ES071C | MY46110673  26-Jan-16 (CTTL, No.J16X00884) Jan <17
Name Function
Cakbrated by Yu Zongying
Approved by: Lu Bingsong

Issued: "14.2010
mmmmwmuwwwhummwmmm.
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Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DcP diode compression point

CF crest factor (1/duty_cycie) of the RF signal
ABCD modulation dependent inearization parameters

Polarzation © D rotation around probe axis

Polarization 8 6 rotation around an axis that is in the plane normal 1o probe axis (at measurament center), |

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatal-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques®, June 2013

b) IEC 622091, *Procedure 1o 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 62208-2, "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 8 GHz)", March
2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMx.y 2 Assessed for E-field polarization 6=0 (fSS00MHz in TEM-cell; f> 1800MHz: waveguide).
NORMx.y,z are only intermediate values, e, the uncertainties of NORMx.y,z does not effect the
E* -field uncentainty inside TSL (see below ConvF).

o NORM(Nx,y.2 = NORMx.y.2* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4,2 The uncertainty of the
frequency response is included in the stated uncertainty of ConvF

e DCPx.y.2: DCP are numerical inearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequancy nor media.

e PAR: PAR is the Peak to Average Ratio that is nat calibrated but determined based on the signal
characteristics.

o Axyz Bxyz CxyzVRxyzAB,C are numencal linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fS800MHMz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given,
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y.2* ConvF whereby the uncertainty corresponds to
Mg:venfanonvFAhqmmymmcm:wudnmsvwmn44mdhqua\

the validity from+50MHz to£100MHz

. Sﬂwmy{wmmmlmmw)naﬁuadlmmmmamaw
phantom exposed by a patch antenna.

* Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required

o Connector Angle: The angle is assessad using the information gained by determining the NORMx
(no uncertainty required).
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Probe EX3DV4

SN: 3881

Calibrated: December 13, 2016
Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ system')
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3881

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm(pVi(Vim)*)* 0.18 0.39 0.52 £10.8%
DCP(mV)* 943 103.3 101.8

Modulation Calibration Parameters

uiD Communication A B c [ VR Unc®
System Name d8 dBipV d8 mvV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1086 |23.0%
Y 0.0 0.0 1.0 172.6
2 0.0 0.0 1.0 2036

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%.

* The uncertainties of Norm X, Y, Z do not affect the E%-field uncertainty inside TSL (see Page 5 and Page 8).
% Numerical linearization parameter- uncertainty not required.

¥ 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: 3881

Calibration Parameter Determined in Head Tissue Simulating Media

a
f [MH2)° P:':;:v”ﬂy’ WM‘)";" ConvF X | ConvF Y | ConvF Z | Alpha® "(':n'; :::;
750 419 0.89 949 | 949 | 949 | 040 | 075 | +12%
2450 392 1.80 723 | 723 | 723 | 056 | 074 | £12%
2600 390 1,96 710 | 740 | 710 | 044 | 087 | =12%
5200 3.0 .88 530 | 530 | 530 | 040 | 145 | =13%
5300 39 .76 503 | 503 | 503 | 040 | 150 | =13%
5500 356 496 480 | 480 | 480 | 040 | 180 | £13%
5600 %5 507 448 | 448 | 448 | 040 | 170 | =13%
5800 353 527 448 | 448 | 448 | 050 | 156 | £13%

© Frequency validity above 300 MHz of £100MHz only applies for DASY v4 £ and higher (Page 2). elsa it is restrictad to
+50MMz. The uncentainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency vaiidity below 300 MHz i3 £ 10, 25, 40. 50 and 70 Mz for ConvF assessments at 30, 84, 128,
150 and 220 MHz respectively. Above 5 GHz fraquency vaiidity can be extended to = 110 MHz

" At frequency below 3 GHz, the validity of tissue parameters (€ and 0) can be relaxed to £10% if iquid compensation
formuta is applisd 10 measured SAR values. At fraquencies above 3 GHz, the validity of tissue parameters (¢ and o) Is
restricted 1o £5% The uncertainty is the RSS of the ConvF uncertainty for indicated target issue parameters

© Alpha/Depth are Getermined dunng calibraton SPEAG warmants that the remaining deviation due to the boundary
effect after compensation is always less han + 1% for frequencies below 3 GHz and befow £ 2% for the frequencies
between 3-6 GHz at any distance larger than haif the probe tip diameter from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3881

Calibration Parameter Determined in Body Tissue Simulating Media

G
f MHz]" ’.m, c“":m?’ ConvF X | ConvF Y | ConvF Z | Alpha® m :“_;
750 555 0.6 942 | 042 | 942 | 040 | 080 | £12%
2450 527 198 712 | 742 | 742 | 037 | 110 | £12%
2800 525 218 894 | 664 | 604 | 043 | 006 | +12%
5200 490 5.30 462 | 462 | 462 | 050 | 150 | 13%
5300 489 542 438 | 438 | 438 | 050 | 155 | +13%
5500 486 565 415 | 415 | 415 | 050 | 176 | £13%
5600 485 577 393 | 393 | 383 | 051 | 170 | £13%
5800 482 600 408 | 408 | 408 | 051 | 173 | £13%

‘anmncyvdaywovomunzomoouuzom,mlmumsvwamnw(mz).omu-mb
£50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration froquency and the uncertainty for the indicated
frequency band Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,
150 and 220 MHz respectively Above 5 GHz frequency validity can be extended to £ 110 MHz

" At frequency below 3 GHz, the validity of Sssue parameters (¢ and o) can be relaxed 15 £10% if liguid compensation
formula is applied to measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted 10 £5%. The uncertainty is the RSS of the ConvF uncertainty for indcated target tissue parameters

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remakning deviation due to the boundary
effoct after compensation is atways less than + 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-8 GHz at any distance larger than half the probe Bp diameter from the boundary,
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM

f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)

Certificate No: Z16-97236

Report No.: WT178001448

Pagesol 1

Page 9 of 12



771 s p e ag

Add: No 5T Xoeywnn Road, Haidian District, Beijing, 100191, China
Tel: <86-10-62304635-2218 Fax: +86-10-62304633-2209

Eomail catlifehinattl com Hiep Vv chinatilon
Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)
10" 4 sl

SAR[mW/cm’)

B
-
" o -
r .. .
o !
». T evvey Al T Y T Aad |
w 10 w0 w
’ SAR[mWicm ]
i l~@—not compensated . compensated

Certificate No; Z16-97236 Page 9 of 11

Report No.: WT178001448

L__l-®—notcompensated ~ compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

f=750 MHz, WGLS R9(H_convF) f=2450 MHz, WGLS R26(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 1714
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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