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Glossary

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate systern.

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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty,

» DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voliage is included in this
measurement.

» Common made sensitivity: Influence of a positive or negative common mode voltage on
the ditferential measurement.

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

e AD Converter Values with inputs shorfed: Values an the internal AD converter
corresponding to zero input voltage

o [nput Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements,

= Input Offset Current; Typical value for infarmation; Maximum channel input offset
current, not considering the input resistance.

o [nput resistanice; Typlcal value for infarmation: DAE input resistance at the connector,
during internal auto-zeroing and during measurement,

» Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption; Typical value for information. Supply currents in various operating
maodes.
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DC Voltage Measurement

AJD - Converter Rasolution nomina!
High Rangs: 1L5B=
Low Range 1LSE =

B.iuV
Calibration Factors
High Range

Binv
DASY measuremeant parametars: Auto Zero Tims: 3 sec; Measunng tima: 3 sen
Low Range

X

full range =

full range =
Connector Angle

l

403.865 =+ 0.02% (k=2)

100...4+300 mV
305888 + 1.50% (k=3

+amV
Y

403.585 £ 0,02% (k=2)

3.88039 = 1,50% (k=2)
Connector Angle o be usad in DASY system

z

403,805 = 0,02% (k=2}

3,96763 = 1.50% (k=2)

a1.0°%x1°
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (34)
Channel X + Input 2000437.58 1.98 0.00
Channel X + Input 2000761 134 0.01
Channel X - Input -20004.08 1.78 -0.01
Channel ¥ + Input 200037.45 153 Q.00
Channel ¥ + Input 20002.68 -3.42 -0.02
Channel ¥ - Input 2000717 -1.14 0.01
Channel Z + Input 200037.73 2.7 0.00
Channel Z + Input 20005.72 +0.34 -0.00
Channel 2 - Input -20006.693 <044 0.00
Low Range Reading (uV) Differance (uV) Errer (%)
Channel X + Input 2007.386 0,15 0,01
Channel X + Input 201,70 016 0.08
Channeal X = Input «188.10 043 -0.24
Channel ¥ + Input 200144 0.g7 .00
Channel ¥ + Input 201.07 0.21 011
Channel ¥ = Input -199.66 -0.94 0.50
Channel Z +Input 2001.52 021 0.01
Channel 2 + Input 200,81 041 40,20
Channel Z = Input -186,00 915 0.07
2. Common mode sensitivity
DASY measurement parameters: Autg Zero Time: 2 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -3.95 5.3
- 200 586 497
Channel ¥ 200 -16.18 1628
. 200 14,41 14.34
Channel 2 200 3m 2.86
- 200 393 413

3. Channel separation
DASY measurement parametens: Auto Zero Time: 3 sec; Measuring tima: 3 sec

Input Valtage (mV) | Channel X (pV) | Channel ¥ {uV) Channel Z (uV)
Channel X 200 - 0,68 £2.76
Channel ¥ 200 543 1.3
Channel Z 200 10.73 329 .
Cartificate No: DAE3-1527_Jun22 Pags 4 af 5
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4. AD-Converter Values with inputs shorted
DASY measuramant parameters: Auto Zero Time: 3 sec; Measuring lima: 3 seo

No.122N01743-SAR

High Range (LSB) Low Range (LSB)
Channel X 16068 17078
Channel ¥ 15965 18214
Channei Z 15888 13556
5. Input Offset Measurement
DASY measuremesn! paramelers: Aute Zero Time:! 3 sec Measuring lime: 3 sec
Input 10MLY
Average (uV) | min. Offset (V) | max. Offset{uv) | ' ?::')B“""
Channel X 1.440 Q.20 225 036
Channel Y .62 -1.30 0.47 033
Channe! Z 018 -0.90 0.60 03
6. Input Offset Current

Nominal Input sircuitry offset current on all channels: <2514

7. Input Resistance (Typical values for information)

Zeraing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 204

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vec)

+7:8
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Tranamitting (mA)

Supply (+ Vee)

+0.0 +8

+14

Supply (- Vea)

=0.01 -8

-3
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ANNEX H: Probe Calibration Certificate
EX3DV4-SN: 7683 (2021-12-29)

\\‘\"r”!'f, i
‘I ~"  |n Collsboration with '*:\"\\,‘Q-J___-{',{’Z} G2 E‘A f’;
LT spea g Jaswa CNASE:
— Ny Nl CLETON
Add: No.52 HuaYuanBei Road. Haidian District. Beijing. 100191, Chinyg “, ,,{?\“\\‘ CNAS L0570
Tel: ~B6-10-62304633-2512 Fan: +86-10-62304633-2504 g
E-mail; cttl @xchinatt] com Hupe www ch
Client SAICT Certificate No: Z21-60444
) - |

Object EX3DV4 - SN : 7683
| Calibration P d ‘
| Calibration Pracedure(s) FF.711.004-02
Calibration Procedures for Dosimetric E-field Probes

| Calibration date: December 29, 2021
This calibration Certificate documents the traceability to national standards, which realize the physical units t:ufI

measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility. environment temperature(22s3jc and
humidity<70%. |

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # _Cial Date(Caii_bratt_a:t_:l by, Certificate No.) Scﬁad_uied Calibration
Power Meter NRP2 | 101919 15-Jun-21(CTTL, No,J21X04466) Jun-22
Power sensor NRP-Z91 101547 15-Jun-21{CTTL, No.J21X04468) Jun-22
Power sensor  NRP-Z91 101548 15-Jun-21(CTTL, No.J21X04466) Jun-22
Reference 10dBAttenuator  18NSOW-10dB  10-Feb-20(CTTL, Ne.J20X00525) Feb-22
Reference 20dBAttenuator 18NSOW-20dB 10-Feb-20(CTTL, Ne.J20X00526) Feb-22
Reference Probe EX3DV4 SN 3817 27-Jan-21(SPEAG No.EX3-3617_Jan21) Jan-22
DAE4 SN 1555 20-Aug-21(SPEAG, No.DAE4-1555_Aug21/2) Aug-22
._Semndary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A 5 6201052605 16-Jun-Z1(CTTL, No.J21XD4467) Jun-22
Network Analyzer ES071C MY46110673 _21 -Jan-21(CTTL. No,J20X00515) Jan-22
Name Function Signature
Calibrated by: s = o Q&r‘ﬁ“
Yu Zongying SAR Test Enginear - .‘:fj;
Reviewed by: Lin Hao. SAR Test Engineet mf 7‘% = ‘
Approved by T T : : : "
| Qi Dianyuan l.SAR Project Leader E%km

Issued: December 31, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z21-60444 Page 1019
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Add: No.52 HuaYuanBei Road, [Eaidian Districe Beijing, 10019L, Ching
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E-mail: ¢ttl & chinattl.com Hup: wwwchimatl en
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_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

No.122N01743-SAR

Polarization B 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

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

b) IEC 62208-1. "Measurement procedure for the assessment of Spesific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

¢} IEC 62209-2, "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

d) KDE 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

+  NORMx,y.z: Assessed for E-field polarization 8=0 (f£900MHz in TEM-cell: f> 1800MHz: waveguide).
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z does not effect the
E--field uncertainty inside TSL (see below ConvF).

«  NORM(Nx y.z = NORMX.y, z* 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,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

= PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o Axyz Bxyr CxyzVRxyzABC are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Parameters. Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. 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,z* ConvF whereby the uncertainty corresponds to
that given for ConvF, A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz tez100MHz.

e Spherical isofropy (30 deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

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

s Connecior Angle: The angle is assessed using the information gained by determining the NORMy
{no uncertainty required).

Certificate No:Z21-60444 Page 2 of ¢
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7683

Basic Calibration Parameters

 |semsorx _ |[SensorY _ |Sensorz | Unc(k=2) |
| Norm(uVi(Vim)?})* 0.63 0.65 o064 — [#100% ]
(oepmvE o7z Ttere  Jdors |

Modulation Calibration Parameters
=, ot PN

[uD | communication A B c D [VR | Unef ._I

_ SystemName | |d8 4BV a8 wv 42 |

o ew ~[x 00 o0 10 000 [2035 |+21%
| Y100 00 10 | 2058

e oo b 1z |00 Je0 |10 | = |2088 | |

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

. _ _ % ) i)

A The uncertainties of Norm X, ¥, Z do not affect the E2-field uncertainty inside TSL (see Page 4).

8 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.

Certificate No:Z21-60444 Page 3 of 4
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7683

Calibration Parameter Determined in Head Tissue Simulating Media

. . 5
| £ _PBT:;::;?F C°"c:;fr:;'i"" | ComvE X ConvFY ConvF Z | Alphat | I:;:}:; | [Uk':;‘} |
| 750 | 419 | 089 | 1034 | 1034 1034 | 020 118 | +121%
1640 | 403 | 129 872 | 872 872 024 | 094  +1214%
1900 | 400 140 | 833 833 833 029 095 | £121%
| 2100 | 298 1.49 823 | 823 823 | 020 142 | +121% |
2300 | 395 167 807 | 807 807 | 062 | 0689  +121% |
2450 | 392 | 1.80 7.85 7.85 785 | 063 069 | £12.1%
2600 | 390 | 196 756 | 755  7.55 ‘ 049 | 083  +12.1%
3300 | 382 | 271 | 730 730 730 042 | 096  +13.3
| 3500 | 379 | 281 | 701 | 701 | 701 | 042 100 | +13.3%
00 | 377 312 673 | 673 673 039 | 106  +13.3%
| 300 | 376 | 332 661 661 661 | 040 125 | £13.3%
4100 | 372 3.53 680 | 6.80 680 | 040 | 1145  £13.3%
4400 | 369 3.84 661 661 661 035 | 1.35  +13.3% |
4600 36.7 4.04 6.61 6.51 651 | 045 | 120 | +13.3%
4800 364 | 426 6.46 646 646 | 045 120  +£13.3%
| 4950 | 363 4.40 626 | 625 625 | 040 | 135  +13.3% |
| 6250 | 358 | 471 556 | 6.56 5.56 045 | 140 i13.3ﬁ
| 6600 355 507 | 847 6.17 517 | 045 | 1.35 | £13.3% |
| s7s0 | 384 | 622 | 521 | 521 521 | 055 120 | +133%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
fraquency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above § GHz frequency validity can be extended to £ 110 MHz,

T At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and g) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

% Alpha/Depth are determined during calibration, SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than £ 1% for frequencies below 3 GHz and below £ 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary

Centificate No:Z21-60:4:44
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Frequency response{nor malized)
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* TEM
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*R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Ungertainty of Axial Isotropy Assessment: £1.2% (k=21
Certificate No:Z21-60444 Page & of v
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[.V]

SAR[MW/cm]

- not compensated @ compensaied

Erroir[dB]
=

. B | .

o A0
SAR[MW/em']

& ot compensated ®  compensated

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

Certificate No:/21-60444 Page 7 of 4
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Conversion Factor Assessment

=750 MHz,WGLS R9(H_convF)
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f=1900 MHz,WGLS R22(H_convF)

Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY -~ Parameters of Probe: EX3DV4 - SN:7683

Other Probe Parameters

Sensor Arrangement

Triangular

| Connector Angle (°) 155.7
| h;chanica[ Surface [;action Maode N :al:lled-_
| Optical Surface Detection Mo; I - disat;l-e |
;oh; Overall l..ength_ 337mm—|
|—Pml:e Body Diam_eter— - 10mm
_Tip Length N Q;nm _I
| Tip Diameter o 2.5mm
i Probe Tip to_Sensor); C_alibrati-on Point - 1mm
- P:be Tip to Sensor Y Calibratio; Point 1mm
| Probe Tip to Sensor Z Caiib-ration Point 1mm
—R;commended -Measurement Distance from Surfac-:e- 1.4mm

Certificate No:Z21-60444 Page 4 of v
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EX3DV4-SN: 7683 (2021-09-22)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

wow

Accredited by the Swiss Accreditation Senvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificatas

Cliant

Object

Callbration procedureis)

Calitration date!

This calibration certificata documents the ity to

Galibration Equipment used (M&TE critical for calibration)

No.122N01743-SAR

Schweizerischer Kalibrierdignst

Servics sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

I 2, which realize the physical units of measurements (S0,
The measurements and the.uncenainties with confidence probabiity are siven on the foliowing pages and ars part of the cartificate.

Al calibrations have been conduclad In the closed lebaratory faclity: environment temperature (22 + 9)°C and ity < 70%.

| Primary Standards | o | Gal Date (Cerificate Mo | Scheduled Calibration
Power meter NRP | SM: 104772 B-Apr-21 (Mo, 217-03201/03282) Apr-22
| Powersensor NRP-Z81 | SN: 103244 Dt (No. 247-03201) | apraz
Pawer sersor NRE-291 SM: 103245 08-Apr-21 (Mo, 217-03292) | npraz
_Reference 20 dB Attenuator | BN: ©O2552 | 20x; O8-Ap-21 (Mo 217-03343) | Apraz
DAE4 M- 860 | 23-Deo-20 (No. DAE4-B60,_Dac20) Dee-21
Reference Probe ESIOVZ SN: 3013 | 30-Dec20 (No. ES3-3013 Dec20) | Dec2t
| Secondary Standards ) | Check Date (in houss) Scheduled Chack.
| Power meter E44198 S GB1293874 | 08-Apr-16 {in houss check Jun-20) In house check: Jun-22.
| Power senisor E44124 Sl MY41488087 | 06-Apr-16 {in hous check Jun20) | In house check: Jun-22
| Power sensor Eda12A SN: DOO110270 | 08-Api-16 (in hous= check Jun-20) | In housa check: dun-23
|_RE generator HP 8648C SN: USa642001700 | 04-Aug-88 {in house check Jun-20) In hotise gheck: Jun-22.
| Metwork Analyzer E83584 SN; LIS41060477 | #H-Mar-14 {in houss chack ©ct20) | In house check: Ogt-21
| Rarne Furcticn Sigrature

} Approved by
|

| This calibration cerlificats shall not be repraduced exicept in full withsut wition approval of the laboratory.

Issued: September 23, 2021

Carificate No: EX3-7683_Sep2{ Page 1 of 8
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Calibration Laboratory of

: 5 Schweizarischar Kalibrierdienst
Schmid & Partner ¢ Service suisse d'btalonnage
Engineering AG Servizio svirzern di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calfbration Service
Accredited by the Swiss Accredifation Service (545) Accreditation Ne,; SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificates
Glossary:
TSL tissue simulating liguid
NORM:x.y,z sensitivity in free space
CanvF sensitivity in TSL / NORMx,y,z
Dce diode comprassion paint
CF crest factor (1/duty_cycle) of the RF signal
A B CD madulation dependent linearization parameters
Polarization o  rotation aroured probe axis
Polarization & & rotation around an axis that iz in the plane normal to probe axis (at messurement canter),
&, & =10 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robet coordinate system

Calibration is Performed According to the Following Standards:
a) |EC/EEE 62209-1628, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human
Exposure To Radie Frequency Fields From Hand-Held And Body-Worm Wirsless Communication Devices -
Part 1528: Humnan Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October
2020,
b) KDB BESEE4, "SAR Measurement Reguirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

o NORMx.v.z: Assessed for E-field polarization § = 0 (f < 800 MHz in TEM-cell: > 1800 MHz R22 wavequide),
NORMyx.y,z are only infermediate values, i.a., the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvE).

= NORMx.v.2 = NORMx.v.2 = freguency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency respanse Is included
In the stated uncertainty of CopwF.

¢ DCPxy.z; DCP are numerical linearization parameters assessad baged on the data of power sweap with CW
signal (no uncertainty required). DCP does not depand on frequency nor media,

*  PAR: PAR is the Peak ta Average Ratio that is not calibrated but determined based on the signal
characteristics

¢ Axy.z Bry.z Cry.z Dxy.z VRx.y.z A B. C. D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

»  ConvF and Boundary Effect Paraméters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fisld distributions basad on power
measurements for f = 800 MHz, The same setups are used for assessment of the parameters applied for
boundary compansation (alpha, depth) of which typical uncertainty values are given. These parameters ara
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cerresponds
0 NORMx.y. 2 © ConvF whareby the uncertainty corresponds to that given far Convi. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to £ 100
MHz.

« Spherical isolropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
axposed by a patch antenna,

+  Sensor Offset; The sensor offset corresponds to the offset of virlual measurement canter from the probs tip
{on probe axis). No tolerance required.

= Connector Angle: The angle is assessed using the information gained by datermining the NORMx (no
uncertainty required),

Cartificate Mo EX3-76E3_Sandt Paga2of9
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EX3DNV4 - SN:TE83

No.122N01743-SAR

Septamber 22, 2021

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7683

Basic Calibration Parameters

L Sensor X T Sensor¥ | Sensor Z Unc {k=2)
| Norm (ui(Vim)'y" 0.63 | 062 062 [ £104% |
[DCP{mv)” 105.8 | 1061 048 | =
Calibration Results for Modulation Response

uiD Communication System Name | | A [ B I T 5 VR Wax | UncE 1
L ! dB | dBvuv dB mv | dew (k=2)
L4 Ll Ix ] o0 1 00 [ 10 |O00 [ 15 [ #@7% [47%
L Y| 00 i | 1455
[ z|l 00 | oo 10 | 140.5 |

The reported uncertainty E}?measurement is
multiplied by the coverage factor k=2, whi
probability of approximately 95%.

stated as the standard uncertainty of measurement
ch for a normal distribution corresponds to a coverage

" The uncersintiss of HMorm X.Y,Z do not affect the E™-fisld ungertainty inside TSL (see Page 5)
= Numerical lineartzation parameter: uncertainty nat reguired,
E Unicerainty is detarmined using the max. deviation fram linear reeponse appiying rectangular distribition and i axpressed for the square of the

Fiedd varlue

Certificate Mo! EX3-TE83_Sep21
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DASY/EASY - Parameters of Probe: EX3DV

Qther Probe Parameters

No.122N01743-SAR

Saptombar 22 2021

4 - SN:7683

[‘Senser Arrangement Triangufar |
Connector Angle () T 156.3
Mechanical SUrface Detection Mode enabled

| Optical Surface Detection Mode disabled

[Probe Overall Langih 357 mm |

_Pmm Diameter 10 mm |
Tip Length T Smm |

i Tip Dia.mElET 25 mm |
Probe Tip to Sensor X Calibration Point | 1mm |

| Probe Tip to Sensor Y Galibration Paint Tmm |

Probe Tip to Senser 2 Calibration Point | T mm |

| Recommended Measurement Distance from Surfage T

?.4mm|

Note: Measurement distance from surface can be increased to 3-4 mm for an Area Scan job.

Cerificate No: EX3-7683_Sep21
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EXADVA- SN:TEE2

No.122N01743-SAR

Septembear 22, 2021

©Copyright. All rights reserved by SAICT

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7683

Calibration Parameter Determined in Head Tissue Simulating Media

—

[ Reiative ] Cnnﬁlﬁ'ﬁﬁl [ T Depth™ | Unc
Lf&gf__ Permittivity” | (Sim)” | ConvFX | ConvFY | cConvFz | mipha® | (mm) | (k=2)
}» g0 | 415 |09 | 998 | 996 |_9.96 0.36 | 100 | +12.0%

|
| 1810 40.0 140 | 858 | 858 ! 8.58 0.36 | 080 | £12.0%

“ Fresquency validity above 300 MHZ of & 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it & restricted to = 50 MHz. The
uncerainty is the RES of the CamvF ungertainty atcaibration frequency and the uncarainty for the indicated frequancy band Fraguency validiy
batow 300 MHz is & 10, 25, 40, 50 and 70 MHz for CorwF assessments at 30, 64, 128, 150 and 220 MHz respactively. Validity of ConvF assészad at
& MHz is 4-8 MHz, and ComvF assessed al 13 MHz i 8-18 MHz. Abova § GHz fraquency validity can be extended to & 110 MHz.

At freguencies betow 3 GHz, the validity of tissue paramelars (s and ~) can be relaxed o+ 10% if liquid compensalios formuia is appied 1o
measured SAR values. Al fraquancies above 3 GHz, the validity of Ussue garameters (v and o} s restricled to + 5%, The uncarlainly is the RSS of
the ConvF uncarainty for indicated tarpet tissue parameters;

“ Alpha/Depth sre determinsd during calibration. SPEAG warrants that the remalning déviation due 1 the boundary effect afier compensation is
ahways less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 36 GHz at any distance farger than haif the probe fip
diameter from the boundarny.

Certificate No: EX3-7683_Sep21 Pape 50f 9
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

No.122N01743-SAR

September 22 2021
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Uneertainty of Frequency Respanse of E-field: £ 6.3% (k=2)

Certificate No: EX3-7683_Sep21

Page 6of 8

©Copyright. All rights reserved by SAICT

Page 173 of 244



§

EX3OVa- SNiTE83 September 22, 2021

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

L
g _F - .
3 B __....,;.-.e..s_\-.:s_a_ 4wty og ¢+ F 232380, o e e S o o
G [
D
L
i 3l gl e 1 s KE S E g B 7o) M
B Rol -
. ot o ol
Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
Cedificate No: EX3-7683_Sep21 Page 7 of 9
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EX3DV4- SN:7683 September 22, 20224

Dynamic Range f(SARzaq)
(TEM cell , fove= 1900 MHz)

e 10° o o 1
SAR [mWiem3)]
23] s]

not compensated

Ll e e SRR VA i S S et

Errex [clf]

SAR [mWiema]
. e

9% Gompensated ompensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cartificate Mo, EX3-7683_Sep2? Page 80f 9
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EX30V4- SMN.TE83 September 22, 2021
Conversion Factor Assessment
£= 800 MHz.WELS RS (H_convk) f=181C MH2 WGLS R22 (H_somwF)
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
:
0 D& -0 D4 0z 0GP 14 o4 3] o8 T
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EX3-7883_Sep21 Page 9 of &
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ANNEX I: Dipole Calibration Certificate

750MHz Dipole
in Coliaboration with oy, ch AT

= SN 7 Lo
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Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China ‘{,//’,—\\\\? CALIBRATION

Tel: +86-10-62304633-2079  Fax: +86-10-6230:4633-2504 EOART CNAS L0570

E-mail: cttl @ chinattl.com http://'www.chinattl.cn

Client CTTL(South Branch) Certificate No:  219-60291

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2019
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl1). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-3617_Jan19) Jan-20
DAE4 SN 15655 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ESO71C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ; é é v

Reviewed by: Lin Hao SAR Test Engineer - Iﬂ?i% =

Approved by: Qi Dianyuan SAR Project Leader M,—/

Issued: September 6, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60291 Page 1 of 8
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Add: No.51 Xueyuan Road, Haidian District, Beifing, 100191, China

Tel: +86-10-62304633-2079 Fux: ~86-10-62304633-2504
E-mail: cttl & chinattl.com hitp: . www.chinantlen
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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.

e 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
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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 85%.

Certificate No: Z19-60291 Page 2 of 8
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TTL Lot sy

Add: No.51 Xueyuan Rood. Haidian District, Beijing, 100191, China

Tel: - 86-10-62304633-2079
E-mail: ettl é@ chinattl.eom

Fax: =86-10-62304633-2504
hutpewww chinattl.en

Measurement Conditions
DASY system configuration, as far as not given on page 1

No.122N01743-SAR

DASY Version DASYS2 v52.10.2
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Tlisunce Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm |
Frequency 750 MHz £ 1 MHz ]|
Head TSL parameters
The following par s and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220+0.2) °C 416+6% 0.90 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL_ -
SAR averaged over1 ¢ (1 g) of Head TSL Condition
SAR measured 250 m\W input power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.53 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢m" (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.44 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.70 Wikg * 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m !
Measured Body TSL parameters (220+02)°C 559+6% 0.94 mho/m £ 6 %
Body TSL temperature change during test <1.0°C - e |
SAR result with Body TSL
SAR averaged over1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.16 Wikg

SAR for nominal Body TSL parameters

SAR averaged over 10 ¢71° (10 g) of Body TSL

normalized to 1W

8.78 Wikg £ 18.8 % (k=2)

Condition

SAR measured

250 mW input power

1.45Wikg

SAR for nominal Body TSL parameters

Certificate No: Z19-60291

normalized to 1W

5.87 Wikg +18.7 % (k=2)
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Add: No.51 Xoeyuan Road. Haidian Diswict, Betjing. 100191, China
Fel: -86-10-62304633-2079 Fa; = 86-10-62304633-2504
E-mail: ettl @ chinattl.com hitp: wwwi.chinattl.on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.50- 4.53jQ

Return Loss [ - 26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.50- 3.38j0

Return Loss -28 5dB ‘

General Antenna Parameters and Design

Electrical Delay (one direction) 0.900 ns ‘

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z219-60291 Page 4 of 8
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Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China

lel: =86-10-62304633-2079 Fax: ~86-10-62304633-2504
E-mail: cttl @ chinattl.com http:/‘wwwi.chinattl.en
DASYS Validation Report for Head TSL Date: 09.03,2019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 750 MHz; Type: D750V3: Serial: D750V 3 - SN: 1163
Communication System: UID 0, CW: Frequency: 750 MHz: Duty Cyvcle: 1:1
Medium parameters used: f= 750 MHz: ¢ = 0.904 S/m: &, = 41.62: p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

» Probe: EX3DV4 - SN3617: ConvF(10.03. 10.03. 10.03) '@ 750 MHz: Calibrated:
1/31/2019

»  Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics; DAE4 Sn1555; Calibrated: 8/22/2019

« Phantom: MFP V3.1C : Type: QD 000 P51CA: Serial: 1062

«  Measurement SW: DASYS2. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

Dipole Calibration/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm. dz=5mm

Reference Value = 55.16 V/m: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g)=2.16 W/kg: SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) =2.81 W/kg

dB
0

-1.95
-3.90
-5.84

~T.79

-9.74 E—;

0 dB =2.81 W/kg = 4.49 dBW/kg

Certificate No: Z19-60291 Page 5 of §
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No.122N01743-SAR

Add: No.51 Xoeyuan Road, Haidian District. Beijing. 100191, China
Tel: ~86-10-62304633-2079 F: =86-10-62304633-2504
E-mail: el ¢ chinattl com http: 'www.chinattl.cn

Impedance Measurement Plot for Head TSL

Tri =11 Log Mag 1

8/ Rer 0. 000ds [Fi]

) MR 26,5878 d8 -

! p— ‘_- -
1 SEtSoME W D e

 5ton 950 M KN
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Add: No.31 Nueyuan Road. Haidian District, Beijing. 100191, China
Tel: +86-10-62304633-2079 Fae: +86-10-62304633-2504
E-mail: cttl g chinattl.com hitp:‘wwaw.chinattl.en

DASYS Validation Report for Body TSL Date: 09032019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 750 MHz: Type: D750V 3; Serial: D750V3 - SN: 1163
Communication System: UID 0, CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: =750 MHz: o= 0.942 S/m; g, = 55.87: p= 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

Probe: EX3DV4 - SN3617: ConvF(9.85, 9.85. 9.85) i@ 750 MHz: Calibrated:
1/31/2019

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn1355; Calibrated: 8/22/2019

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA: Serial: 1062

o Measurement SW: DASY32, Version 52.10(2): SEMCAD X Version 14.6.12
(7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm.
dy=5mm. dz=5mm

Reference Value = 52.88 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) =2.16 W/kg: SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

L

0 dB = 2.85 W/kg = 4.55 dBW/kg

Certificate No: Z19-6029] Page 7of §
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Tel: +86-10-62304633-2079 Fox: + 86-10
E-mail: ettla chinattl.com hirp: www.chinattl.on

Impedance Measurement Plot for Body TSL

_,.d.'r

TR
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Certificate No: Z19-60201 Page 8 of 8
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835MHz Dipole

r‘ In Collaboration with S 'y,” o AT
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& 77T S B e a g S35 AP o
Simp—  CALBRATION LABORATORY 'iCNAsgggﬁ

Add: o 52 HuaTuanBei Road. Haildisn Distrier, Befiing. 100191, Chi '—.:,//";-_:\\v: v CALIBRATION
Lok +86-M623(HB3I20T9  Fae +86-10-623(4635-2504 Wyl CNAS LOSTO

E-mail; ettl @chinantl.com It wens chistantlen

Client SAICT Certificate No:  Z21-60355

Object DB35V2 - §N: 4d057

i n Pre { -
Calibration Procedure(s) FF.Z11-003.01
Calibration Procedures for dipoie validation kits |
Calibration date: October 18, 2021 |

This calibration Certificate documents the traceability to national standards. which realize the physical units of
measurements (51} The measurements and the uncertainties with confidence probability 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
fumidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date {Gaifbrated by, Certificate No ) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No. J21X08328) Sep-22
| Power sensor NREPES 104291 24-8ep-21 (CTTL, No. J21X08328) Sep-22
i Reference Probe EX3DV4 | SN 7517 03-Feb-2NCTTL-SPEAG No. Z21-60001) Feb-22
| DAE4 SN 1566 18-Jan-21{SPEAG No. DAE4-1556_Jan21) Jan-22
|
| Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00893) dan-22
NetworkAnalyzer ESO7T1C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22
; Name Function Signature
. . 5 . T
Calibrated by: Zhao Jing BAR Test Engineet ; f{‘zr
Reyiewad uy: Lin Hao SAR Test Enginesr S T{ﬁiﬁﬁ'{) ' |
" |
Approved by: Qi Dianyuan SAR Project Leader ':___%,y%—\(’ﬂf .
Issued: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificate No: Z21-60355 Page | of &
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CALIBRATION LABORATORY

Add: No52 HuaYuanBei Road, Teidian Disricn, Beijing, 10

Tel: +86-1a230Ma3 3207y Fae =80 104623

E-nvail: il @chinanlioomn heps wow g himastl.
Glossary
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the sar (Frequency range of 300MHz to
BGHz)", July 2016

¢) IEC 62208-2, "Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDBB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o  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,

s 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 to the body axis.

e 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 Return Loss ensures Jow
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

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

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

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

Certificate Ma: 721-60355 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version | DASYS2 V52.10.4
Extrapolation | Advanced Extrapolation

_I;l:a;;;n‘_ === - . . i . Tn'p;e Flai Phanfom 5.1

| Distance Dipole Center - TSL ! 15 nm with Spacer
Zoom Scan Resolution . dx, dy, dz =5 mm )
Frequency | 835 MHz £ 1 MHz -

Head TSL parameters

The following parameters and caiculations were applied.

T =
Temperature I Permittivity Conductivity
Nominal Head TSL parameters 220°¢ . 415 : 0.90 mhofmm
L : |
Measured Head TSL parameters (220%02) °C 408 +6% | 0.89 mholm 6 %
Head TSL temperature change during test =1.0°C | |
SAR result with Head TSL . N
SAR averaged over 1 ¢ (1.g) of Head TSL Condition | ) |
SAR measured 250 min input power | 2.39 \Wikg
SAR for nominal Head TSL parameters | nonmalized to 1W 9.64 Wikg £ 18.8 % (k=2) |
| AR averaged over 10 c#r’ (10g) of Head TSL | Condition |
SAR measured 250 W input power 1.56 Wikg
BAR for nominal Head TSL parametars normaiized o W 6.28 Wikg £ 18.7 % (k=2) ]
Certificate No: ZZ1-60355 Pags 3 ofs
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

No.122N01743-SAR

Impedance, transformed to feed point 49,800 4.18j0 |
Return Loss - 27 5dB :
General Antenna Parameters and Design
| Eletrical Delay {one direction) 1301 ns

After long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint can

be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipoie. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order {o improve maiching when loaded
according to the posifion as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change, The cverall dipale length is still according to the Standard.
No excessive force must be applied to the dipole arms; because they might bend or the soldered

connecticns near the feedpaint may be damagsd

Additional EUT Data

Marufactured by

SFEAG

Certificate No: Z21-60335 Page +-0f's
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DASYS Validation Report for Head TSL Date; 10182021
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 835 MHz; Type: D835V2: Serial: DS§35V2 - SN 44057
Communication System: UID O, CW; Frequency: 835 MHz: Duty Cyele: 1:]
Medium parameters used: = 835 MHz: o = 0,886 S/m: g = 40.9; p = 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SKT51T: ConvF(9.81. 9.81.9.81) @ 835 MHz; Calibrated:
2021-02-03

+  Sensor-Surface: |- 4mm (Mechanical Surface Detection)

« Electronies: DAES Snl556: Calibrated: 2021-01-15

+  Phantom: MFP_VA5.1C (20deg probe tlty: Type: QD 000 P51 Cx: Serial: 1062

«  Measurement SW: DASYS2. Version 52.10 (4 SEMCAD X Version 14.6,14
(7501

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube : Measurement grid: dx=5mm.
dy=Smm. dz=5Smm

Reference Value = 58.86 Vim: Power Drift = 0,00 4B

Peak SAR (extrapolated) = 3.68 Wikg

SAR(1 g) = 2.39 Wikg; SAR(10 g) = 1.56 Wikg

Smiallest distance from peaks o all points 5.dB below = |8 mm

Ratio of SAR at M2 1o SAR at M1 = 64.9%

Maximum value of SAR (measured) — 3.23 Wikg

dB
a

=213
-4.27
-6.40

-6.54

D057 — ——
0 dB = 3.23 W/kg = 5.09 dBW/kg

Certificate No: Z21-60335 Page 5ot
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Impedance Measurement Plot for Head TSL

R Sl smith (eadel Scale L. 008 [FL
JMHZ @S THL.0 ~4.1R03

1 -BES

Page tof é
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Client CTTL(South Branch) Certificate No: Z19-60292
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1152

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits
Calibration date: August 30, 2019

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)T and
| humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 11-Apr-18 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101368 11-Apr-18 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer ES071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

]
Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ngi‘ z.

Reviewed by: Lin Hao SAR Test Engineer ﬁﬁ,;?{? 1

Approved by: Qi Dianyuan SAR Project Leader LoDeeerd

Issued: September 2, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60292
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E-mail: cttl @ chinattl.com hittp: www.chinattl cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

¢) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o 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 to 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 Return 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 power.

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

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

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%.

Certificate No: Z19-60292 Page 2 of &
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Measurement Conditions
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No.122N01743-SAR

DASY system configuration, as far as not given on page 1.
DASY Version | DASY52 V52.10.2 |
Extrapolation | Advanced Extrapolation j
Phantom | Triple Flat Phantom 5.1C
Distance Dipole Center - TSL ] 10 mm with Spac,er !
Zoom Scan Resolution | dx, dy, dz =5 mm l
Frequency | 1750 MHz £ 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature ll Permittivity Conductivity |
Nominal Head TSL parameters 220°C 401 1.37 mho/m |
Measured Head TSL parameters (220:0.2)°C 399+6% 1.36 mho/m £ 6 % |
Head TSL temperature change during test <10°C e e I
SAR result with Head TSL B
SAR averaged over1 ¢ (1 g) of Head TSL Condition

—

SAR measured

250 mW input power

9.05 Wikg |

SAR for nominal Head TSL parameters

normalized to 1W

SAR averaged over 10 ¢’ (10 g) of Head TSL

Condition

SAR measured

250 mW input power

36.4 Wikg £ 18.8 % (k=2) l
|
|

4,80 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

19.3 Wikg # 18.7 % (k=2) |

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity |

Nominal Body TSL parameters 220°C 534 1.49 mho/m |

Measured Body TSL parameters (22.0+£02)°C | 53.1+6% 1.52 mho/m £ 6 % |

Body TSL temperature change during test <1.0°C | e e |
SAR result with Body TSL

SAR averaged over 1 cm (1 g) of Body TSL Condition |

SAR measured 250 mW input power 9.45 Wihg J

SAR for nominal Body TSL parameters normalized to 1W 37.3 Wikg £ 18.8 % (k=2) |
1

SAR averaged over 10 ¢’ (10 g) of Body TSL Condition

SAR measured 250 mW input power 5.05 Wikg l

SAR for nominal Body TSL parameters

normalized to 1W

.
20.0 Wikg £ 18.7 % (k=2) 'J

Certificate No: Z19-60292
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.10-0.84 |0
|

Return Loss -38.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point | 4520-1.37j0Q

Returm Loss ‘ -25.5 dB J

General Antenna Parameters and Design

[ Electrical Delay (one direction) ‘ 1.084 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No; Z19-60292 Page 4 of 8

©Copyright. All rights reserved by SAICT Page 194 of 244



(ulélln!

No.122N01743-SAR

v CALIBRATION LABORATORY

Add: No.51 Xuevuan Road, Haidian District, Beijing, 100191, China

Tel: <86-10-62304633-2074 Fax: ~86-10-62304633-2504
F=mail: ¢ttl @ chinattl.com http:www.chinattl.cn
DASYS Validation Report for Head TSL Date: 08.30.2019

Test Laboratory: CTTL. Beijing, China

DUT: Dipole 1750 MHz: Type: D1750V2: Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o = 1.358 S/m: &, = 39.91: p= 1000 kg/m3
Phantom section: Right Section

DASYS5 Configuration:

« Probe: EX3DV4 - SN3617; ConvF(8.38. 8.38. 8.38) @ 1730 MHz; Calibrated:
1/31/2019

o  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« FElectronics: DAE4 Sn1335; Calibrated: 8/22/2019

« Phantom: MFP_V3.1C : Type: QD 000 PS1CA: Serial: 1062

e Measurement SW: DASY 32, Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm. dy=5mm, dz=5mm

Reference Value = 97.38 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g)=9.05 W/kg: SAR(10 g) = 4.8 W/kg

Maximum value of SAR (measured) = 13,9 W/kg

dB [
0

337 |
|
-6.74

- TS

-13.49 |

-16.86 L_L tf_ i

0dB=139 W/kg=11.43 dBW/kg

Certificate No; 219-60292 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 08.30.2019

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 1750 MHz: Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0. CW: Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: 6= 1.516 S/m: g, = 53.05: p= 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

e Probe: EX3DV4 - SN3617: ConvF(8.03, 8.03. 8.03) @ 1750 MHz: Calibrated:
1/31/2019

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl3555; Calibrated: 8/22/2019

+  Phantom: MFP_V5.1C : Type: QD 000 PS1CA: Serial: 1062

o  Measurement SW: DASYS2. Version 52.10 (2): SEMCAD X Version 14.6.12

(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5Smm, dz=5mm

Reference Value = 87.16 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.0 Wkg

SAR(1 g) = 9.45 W/kg: SAR(10 g) =5.05 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

dB
]

-3.21 |
642 |
-9.64

12.85 |

-16.06 |
0 dB=14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri 514 Log ™Mag 10.0008, Ref 0.000d8 [FL 0211

M =11 swith CRedid scale 1.000u [F1 pel]
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