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Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y,z
pcpP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modutation dependent inearization parameters

Polarization @ @ rotation around probe axis
Polarnzation 8 8 rotafion around an axis that is in the plane normal to probe axis (at measurement canter), |

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, "|[EEE 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 procedura for the assessment of Specific 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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Methods Applied and Interpretation of Parameters:

NORMx.y.z: Assessed for E-field polarzation 8=0 (f$900MHz in TEM-cell; f>>1800MHz: waveguide).
NORMzx,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(N)x,y.z = NORMX.y.z* frequency_response (see Frequency Response Chart). This
linearization is implemanted In DASY4 software versions later than 4.2, The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

DCPx.y.z: DCP are numerical linearization parameters assossed 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
charactenstics.

Ax,y.z; Bx,y.z: Cx.y.2.VRx,y.z:A B.C 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 s 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 f<800MHz) 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 1o 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 to+100MHz.

Spherical isotropy (30D deviation from isotropy); in a field of low gradients realized using a flat
phantom exposed by a patch antenna,

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

Cannector Angle: Tha angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7510

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm{pVi[Vim)?}* 064 055 0.41 £10.0%
DCP(mMV)* W4 8.6 1003
Calibration Results for Modulation Ruponu
uio Communication System Name c D VR Max Max
a nw d8 | mV | Dev. | Unc'
(k=2)
[ cw X 0.0 0.0 10 | 000 | 2043 | £2.3% | #4.7%
Yy | oo 0.0 1.0 187.2
F3 0.0 0.0 10 158 9
10352-AAA | Pulse Waveform (200Hz, 10%) X | 181 | 8202 | 7.62 B0 | £5.0% | 8.6% |
Y | 165 | 6079 | 642 | 1000 | &0
Z | 180 | 62862 | 755 60
10353-AAA | Puise Waveform (200Hz, 20%) X | 124 | 8103 | 6.19 B0 | $3.1% | t9.0%
Y | 105 ] 6000 | 521 | 699 | &0
Z | 081 | 80.00 | 510 [
10354-AAA | Pulss Waveform (200Hz, 40%) X | 071 | 60.23 | 498 95 | 110% | £9.6%
Y [ 067 [ 000 | 431 | 398 [ o5
Z | 047 | 8000 | 381 a5
10355-AAA | Pulse Waveform (200Hz, 60%) X | 042 | 6000 | 419 120 | $2.1% | $9.6%
Yy | 047 | 6000 | 345 | 222 | 120
Z | 044 | 6000 | 244 120
10387-AAA | QPSK Waveform, 1 MHz X | 185 | 6841 | 16.29 150 | t2.7% | t8.6%
Y | 151 | 6498 | 1368 | 100 | 150
2 | 150 | 6819 | 1514 150
10388-AAA | QPSK Waveform, 10 MHz X | 260 | 7093 | 1728 150 | £2.2% | 19.6%
Y | 210 | 67.10 | 1483 | 000 | 150
Z | 216 | 8895 | 16.47 150
10396-AAA | 64-QAM Wavelform, 100 kHz X | 302 | 7287 | 2167 150 | £2.1% | 466%
Y | 250 | 6864 | 1864 | 301 | 150
Z | 232 | 7105 | 2268 150
10414-AAA | WLAN CCDF, 64-QAM, 40MHz X | 502 [ 8824 | 18.11 150 | £3.5% | +0.6%
Y | 480 | 6549 | 1541 | ooo | 150
Z | a7a ] 8611 | 15¢m 150
Note: For details on UID parameters see Appendix
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%.

Cenificate No:24J022000311
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* The uncertainties of Norm X, Y, Z do not affect the EX-field uncertainty inside TSL (see Page 5).
* Numarical inearizason parameter uncenainty not required.

* Uncertainly is delermined using the max. deviation from linear response applying rectangular distribution and is expressed for
the square of the Seld value.
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DASY/EASY — Parameters of Probe: EX3DV4 - SN: 7510

Sensor Model Parameters
Cc1 c2 a ™ T2 T3 TA 15 T6
F F v ms. V¥ | ms V' ms v v

x 4793 374,32 3861 16.12 0.00 498 0.00 035 103

Y 4372 338.07 3754 1417 0.00 493 017 034 1.02

z 3256 250.23 3740 537 0.00 498 0.00 0.03 1.04

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 34
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337Tmm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diametor 2.5mm
Probe Tip to Sensor X Callbration Point 1imm
Probe Tip to Sensor Y Calibration Point 1imm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Certificate No:24J02Z0003 11 Page 4 of 22
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7510

Calibration Parameter Determined in Head Tissue Simulating Media

.| Relative | Conductivity Depth® | Unct.
MM | o tivity” (sim)” | COMF X | ConvFY | ConvF Z apha® | | ey

750 419 0.89 1029 | 1029 | 1029 | 015 | 134 | +12.7%
835 415 0.90 9.99 9.99 990 | 015 | 138 | +127%
1750 401 1.37 8.67 8.67 867 | 024 | 108 | +127%
1900 40.0 1.40 8.33 8.33 833 | 024 | 112 | +127%
2000 40.0 1.40 8.26 8.26 826 | 024 | 107 | +127%
2300 39.5 1.67 7.93 7.93 793 | 049 | 080 |+127%
2450 39.2 1.80 7.75 7.75 775 | 065 | 060 | +127%
2600 39.0 1.96 7.50 7.50 759 | 065 | 068 | +12.7% |
3300 38.2 2.71 7.28 7.28 728 | 053 | 0.88 | +13.9%
3500 319 2.91 711 7.1 711 | 046 | 108 | +13.9%
3700 7 3.12 6.94 6.94 694 | 044 | 104 | +139%
3900 375 3.32 6.85 6.85 685 | 035 | 135 | +13.9%
4100 37.2 3.53 6.76 6.76 676 | 035 | 1.30 | +13.9%
4400 36.9 3.84 6.56 6.56 656 | 035 | 135 | +13.9% |
4600 36.7 4.04 6.50 6.50 650 | 045 | 122 | +13.9%
4800 36.4 4.25 6.45 6.45 645 | 045 | 125 | +13.9%
5200 36.0 4.66 5.74 5.74 574 | 040 | 148 | +13.9%
5300 359 476 5.50 5.50 550 | 055 | 1.15 | +13.9%
5500 35.6 4.96 5.11 5.11 511 | 055 | 120 | +13.9%
5600 355 5.07 5.00 5.00 500 | 055 | 120 | £13.9%
5800 35.3 5.27 5.04 5.04 504 | 050 | 1.28 | £139%

© Frequency validity above 300 MHz of £100MHz only applies for DASY vd 4 and higher (Page 2), eise It is restricted 10
$50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the Indicated
frequancy band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments st 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to £ 110 MHz,

F Al frequency up to 6 GHz, the validity of tissue parameters (¢ and 0) can be relaxed to £10% if iquid compensation
formula is applied to measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target
tissue parameters.

Y Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect afler 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.

Certificate No:24J02Z000311 Page 5§ of 22
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

CAICT
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Uncertainty of Frequency Response of E-field: 17.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

E o0 U"-‘_‘_., “%ﬁ—o—,-dw”"mm“.«\.‘,..w'ﬁ/.—.

-0.5
-1.0 L1 |
180 -100 -50 o so 100 ino
Rell[=)
-~ 100MHz - 600MMHE * 1000MMa ~ 2500MH=
Uncertainty of Axial Isotropy Assessment: +1.2% (A=2)
Certificate No:24J02Z000311 Page 7 of 22
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Dynamic Range f(SARnead)
(TEM cell, f =900 MHz)
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Input SignaifuV]
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W'

[~ not compensated *compensated |
Uncertainty of Linearity Assessment: £0.9% (k=2)

Certificate No:24J02Z000311 Page 8 of 22
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Conversion Factor Assessment
f=750 MHz,WGLS RO(H_convF)  f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)

Certificate No:2410220003 11 Page 9 of 2
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Appendix: Modulation Calibration Parameters

[UID | Rev | Communication System Name Group PAR | UncE
10 CW = %— 147
[10010_| CAA ™| SAR Vaiidation {Square, 100ms, 10ms) X ANTILN
10011_| CAB_| UMTSFDD 291 | £06% |
1001 1 4 87 | 206%
'ﬁ% gﬁ?lﬂﬁ 1 2E§- I% $0.6% |
1 DAG | % 930 | +96%
10023 | DAC 57 | $96% |
10024 | DAC 1) g [ 108% |
10025 | DAC | £90%
10026 | DAC | TNOT) GSM__ 9 196%
10027 g 480 | £968% |
| 10028_| DAC N £96% |
10029 | DAC 1 GSM 778 | £06%
10030 | CAA || 161 gggg 530 | £96%
10031 | CAA | IEEE 802151 87 | 296%
10032 | CAA | 151 Bluetooth 18 [ +56%
10033 | CAA | IEEE 802.15.1 Biuctooth 774 | $96%
10034_| CAA | IEEE 802.15.1 Biyetooth 453 | +96%
10035 | CAA | IEEE 802.15.1 ﬁ 383 [ +96%
(10036 _| CAA 802.15.1 101 | £0.6%
10037 | CAA | IEEE 802.15.1 Bluetooth 477 | +96% |
10038 | CAA 161 Biustoath 410 | £96%
10030 | CAB i 1 %aoo 4 £08% |
(10042 | CAB | [X] 778 | £66%
10044 | CAA | 1591 D00 | &
10048_| CAA 9_%_ i8
10049 | CAA i 1079 | £66
10056 | CAA 1101 | £96
10058 1 52 | 206
10058 | G 11 N 12 | 206%
10060_| C. X N 83 | +06%
10061 _| CAB | 1 1 360 | £96
10062 | CAD || i (668 |+,
10063 | CAD | [ NLAN, 863 | £06%
10084 | CAD | 1 1 ! 20.6% |
10085 | i 29.0%
o066 | CAD : 1965
10067 _| CAD | 5 1012 | £66% |
| 10088 | CAD | 11 N 1024 | s08% |
10088 _| CAD 1 N 1056 | 296%
10071 | CAB | 1 9 zg;m:&_
10072 | CAB 1 4 1 +06%
10073_| CAB | A1 1 _3%4:_
10074 | CAB | IEEE 802.1% N 30 | £96
10075 | GAB | IEEE 802,11 GHz 38 1077 | +96%
10076 | CAB | 19 4 \N 1094 | £66 % |
10077 | CAB || 11 GHz ﬂ# £U6%
10081 _| CAB | 3. 266 % |
0082 | CAB | 15-64/15-136 FDD 477 | 296%
10060 E . +9
[10067_|"CAC_| UMTS-FDD (HSOPA) = EET sex
o LB R TaE
| E-Fl ! 296 % |
0100 | CAC SC-FD! 100% RB, 20 MHz, QPSK) | 5687 | 29
0101 | CAB | ' B, 20 MMz, 16-Q 642 | 200%
Certificate No:24J022000311 Page 10 of 2
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e T eAB | 1013 | 206 % |
10270 EE .58 | 196
10274 _| CAB | ; 7 :_.:ij
10275 | C 6% |
1 % CAD | P % 81| $96%
ﬁa CAD | F 81| +96%

i 218 | +96%
o] i E— R
1 % $06%
ﬁ 3 § 188
1 CAG | +06 %
s : jetus
1 CAF | L B ;
10208 | CAF | U @ 572 | 206 %
| 10299 | CAF 1 A % $96%
1 CAC | 6. 28
"1%? CAC 160 1 WIMAX %@_3 £06% |
10302_| 1 WIMAX 1257 | 296,
| 10303 % IEEE WIMAX 1 WiMAX 12.52 :o.e%
10304 | CAA X 1 WIMAX 1186 | $96%
10305_| CAA 16e 1 VIMAX 1524 | 406%
(10306 | C. ; 14.67 | 296 % |
10307 | AAB ; X u.:% gg.a;s_
10308 X X 14 $96%
10300 T AAS | T O ARTIEE
10310_| AAB | VIMAX 1457 | £9.6% |
10311 | AAB | LTE-FDD 606 [ £+96%
| 10313 | AAD | i g 1051 | $96%
10314 ] 1}& g!.gs
ﬁ1 :‘58‘ ‘ 171 | +968%
10316_| AAD +9
10352 | AAA | P i 10
10353 | AAA £98%
10354 | AAA % 3 198%
10355 | AAA 222 | $96%
10356 | AAA 097 | $96%
10387 | AAA ﬁ 510 | +96%
10388 | AAA 522 | +96%
10396 | AAA Ganaric £9.6 %
10399 | AAA ﬁ % £9.0%
10400 | AAD 837 | $96%
104011 AAA WLAN BSO | £96%
10402 | AAA Wi w__&.“.é.
10403_| AAB | 1 376 ““_5_
_’Qﬂﬁ_ﬁ | 377 | £91
10406 $
10410 L AAA %ﬁ £96%
10414 | AAA 854 | £96%
| 10415 | AAA 154 | £96%
1g 1; m 1 | 823 | £66%
1041 823 | +98
10418 AR g4 Tross]
:&_'nﬂ m 1 gg u.e:
1 n +98
10423 | AAA 1n 847 | ¢+ l.gjj
10424_| AAE 1 840 | +96%
10425 | AAE | n 1 Bal | +86%
10426_| AAE | : 296 %
Certificate No:24J02Z0003 11 Page 13 of 22
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CALIGRATION LABORATORY
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*  In Colisboration with

L Rt
CALBRATION LABORATORY

Add: No 52 HuaYuanBel Road, Haidmn Dastrict, Beging, 100191, China
Tel +86-10.62304633-2117
E-mail: emfidcaict.ac.on Itpwww.ealct ac.cn

10858 | AAB 30 | 861 | 206% |
10959 | 'AAB | [ 8.3) 1206 %
| 10960 | AAB 1 S | 832 | 286% |
10961 | AAB | | 836 | £66%
10962 _| AAB ! 840 1280
10963 | AAB | 1 55 | 496 % |
10964 _| AAB 929 12868%
(10065 | AAB | X 166%
10866 | AAB _%&! £96%
10067 | AAB | 942 | 296% |
10068 | AAB 30 949 | £86%
[10072_| AAB | 1 - | 1150 1 ¢ -:
10073 | AAB 9.
a7 A8 | W Fozs | ses
10078 _| AAA g_ $96% |
1 AAA 58 | $66%
1 AAA 1032 | £98% |
10081 | AAA 316 | +96%
10082 | AAA 343 | £96% |
10083 | AAC 1 031 | +906%
10884 _| AAB 1 942 | +96%
10985 | AAC | | 954 | £96%
| 10986 | AAB £08 %
10887 | AAC 53 | £96% |
1& AAB - m $96%
10089 | AAC | 5G NR TM3.1. 80 833 [ £96% |
[ 10960 | AAS | [ 9.52 1 £0.6 X
[11003_| AAA NR 15 1024 | 66 %
11004 | AAA X 10.73 | £06%
1005 | AMA NR 3 B70 | 296 %
| 11008 | AAA g 1 B85 | +06%
K _1% AAA NR 3. 15 846 | £06%
11008 | AAA 15 B51 | +66%
11008 | AAA | 876 | £96%
1010 | AAA kHz | 895 | +96%
011 | AAA NR a0 B9 | +06
101 AAA 868 | 0, %
AAA 11 1 BA7 | +96%
N4 | AAA 1 BA5 | £96 % |
N6 | AAA Bad | +86%
I AAA LT 11 BA44 | +9,
17| AAA 11 B4l | +96%
N8 | AAA n BA40 | £96%
I AAA 1 £6.6 %
E::" AAA 11 Jﬁ—_ 0
| 11021 | AAA 1 ;g:ﬁi
11022 | AAA | 1ibe 1 | £06% |
11023 | AAA 1 i 488
(11024 | AAA 11be 1 %% + .a!‘
| 11025 | AAA 1! B * .5_?
(11026 | AAA 1 _E £96% |

¢ Uncertaintty is detormined using the max deviation from Inear resporse applying rectanguine distribusion and i exprossed for the

square of the flold value.
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F.2 Data Acquisition Electronics (DAE4 - SN:1711)

’\. In Collaboraton wah U
&771.s p e a g A, e~ = CAICT

Add: No.52 Hua¥umniici Rood, Haidinn Disrie, Beijing, 100191, Chima 7~ gl chpaio
Tel: +86-10-62304613-2117 CHAS L

E-mull: emtiiesict.ae.cn NUp S www.caict ac, on
Client : baluntek Certificate No: 24J02Z000100
CALIBRATION CERTIFICATE
Object DAE4 - SN: 1711
Calibration Procedure for the Data Acquisition Electronics
(DAEX)
Calibration date: March 18, 2024

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate,

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

Calibration Equipment used (M&TE critical for calibration)

Prmary Standards D# Cal Date(Calibrated by, Cerlificate No,) Scheduted Calibration
Process Calibrator 753 | 1971018 12-Jun-23 (CTTL, No.J23X05436) Jun-24
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer éﬂb
Reviewed by: Lin Jun SAR Test Engineer '141-7}—
Approved by Qi Dranyuan SAR Project Leader M—-——

Issued: March 20, 2024
This calibration certificate shall not be reproduced except in full wathout written approval of the laboratory.

Certificate No: 2410220001} Page | of 3
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-‘é T]i ;wmg n;ma q CA|CT

Add: No.52 HuaYuanBet Ropd, Hasdlan District, Bedjing. 100191, Ching
Tel: +86-10-62304033.2117

E«mail: emfakaicLacen fup S ww, caict. be cn
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 Voitage 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.

Certificate No: 24J02Z000100 Page 2 of 3
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APNNS" | Coliaboration with
— WA s p e a g CAICT
171 s e _a

Add: No.52 HuaYuanie: Road, Haidisn District, Beijing, 100191, China
Teli +86-10-6230M633-2117
Eemail: emflakaiclac.cn Dty e i G B0 S

DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1ILSB = 8.V, full range = -100...+300 mV
Low Range: 1ns8= 6inV full range = A TR +3mV
DASY measurament parameters. Auto Zero Time: 3 sec. Measuring time: 3 sec

Calibration Factors X Y Z

High Range 404,486 + 0.15% (k=2) | 404,701 1 0,15% (k=2) | 404.373 + 0,15% (k=2)

Low Range 3.00686 + 0.7% (k=2) | 4.003587 £ 0.7% (k=2) | 3.98307 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY systam 44% 410
Centificate No: 24)02Z000100 Page 3 of 3
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F.3 750MHz Dipole

Calibration Laboratory of e whivakesibatiin Sk
Schmid & Partner % 2 Sorvico suisse d'éalannage
Engineering AG i Servizio avizzero di taratura
Zoughoussirasas 43, 8004 Zurich, Switzeriand ”»4,‘@”»- S Gwins Callbeation Service
Accmated by e Swiss Accredtation Servica (SAS) Accraditation No.: SCS 0108

The Swiss Accroditation Sarvice is one of the signatories 1o the EA
Multilateral Agrasmant for the recognition of calibration carlificates

cient  Balun (Auden) Cntfcate to: D750V3-1208_Jul21
CALIBRATION CERTIFICATE

Otjoct D750V3 - SN:1208

Canbyation procedum(z) QA CAL-05v11
Calibration Procedura for SAR Valldation Sources between 0.7-3 GHz

Calltramon dite July 05, 2021

Ths 1 contiticate s the ity 1o nationn! standands, which realize the prrysical untts of measLeements (51)
The maeas. and the with coric protabilty are given on the faliowng pages and ame part of the ceetitcats.
AL have baan ched i the closed y faciity: or P (22 » 5)°C ared humidity < 70%.

Calisration Equipment used IMATE critical for cafibration)

Primary Su D0 a Cal Dt (Cartificann No.} Schaduled Calbrton
Pownr metee NP SN0 00 Ape21 (No, 170329100202 Apr-22

Powar sensor NRP. 291 SN 1032¢4 O Ape21 (Na. 21703281) Apr22

Power sensar NRP-29 SN 103245 09-Ape-21 {Na. 217-03282) Apr-22

Relarence 20 d8 Attanuator SN BHIGM (20} 09-Apr-21 (No. 217-03343) Apra2

Typo-N mismatch combination SN 310882 / 05327 08-Ape21 (No. 217.03344) Apr-22

Aetorerce Prote EX3DVA BN 7540 28-Dec-20 (No. EX3-7348_Dec20) Dec-21

DAE4 8N: 601 02-Now-2) (No. DAES.601_Novao) Nov-21

Secondary Slardarnty D Chack Date (in house) & Check
Fower metar £44188 SN GBINGT2475 30-0ct14 (i house chock Oct20) In house choow: Oct-22
Power sansor HF B481A SN: US3raapren 07-0ct: 45 {0 house check Oct-20) in howse chack: Oct-22
Fowes sunsor HP B481A SN MYatosR3t? 07015 fin heuse check Oct-20) In house chatke Ot 22
AF generator RS SMT-00 SN 10e72 152015 (In house chack Out-20) I house chack: Ot 22
Notwark Ansiyzer Aglant ESISHA | SN: US4 1080477 I1-Mur-14 (in house check Oct-20) In house checic Oct-21

Nama Function

Caltirated by; Jofhoy Katoman Latorasory Technkian ; %
Aoproved by Natja Pokove Tachnicat Manages M,.

This calibration carificata shall not be reproduced oxcept i full wihoul weittan approval of th laborstory.

Cortificate No: 0750V3-1208_Ju21 Page 1ot 6
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Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner e c Service suisss d'étalonnage
Engineering AG T Servizio avizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand TNt S Swiss Calibration Service
Accredited by the Swiss Accreditation Setvice (SAS) Accreditation No.: SCS 0108

The Swins Accroditation Sorvice is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz2)", October 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No 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.

« 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: D750V3-1208_Jul21 Page 2 of 6
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LEGroup

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 1.9 0.89 mho/m
Measured Head TSL parameters (22.0+02)°C 427£6% 0.91 mho/m =6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 ¢cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8,51 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.41 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.58 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1208_Jui21 Page3 ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to leed point 518Q-241Q
Retumn Loss -30.7 dB

General Antenna Parameters and Design

| Esectrical Detay {one direction) | 1.033 ns |

Aftar 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
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the pesition as explained in the
"Measuremant Conditions" paragraph, The SAR data are not affected by this change. The overall dipoie length is still
according to the Standard.

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

Additional EUT Data

[ Manutactured by | SPEAG

Certificate No: D750V3-1208_Jut21 Page 4 of 6
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DASYS Validation Report for Head TSL

Date: 05.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1208

Communication System; UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f= 750 MHz; 6 = 0.91 S/m; & = 42.7; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12,2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.4(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 60.20 V/im: Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR(1 g) = 2.16 W/kg: SAR(10 g) = 1.41 W/kg

Smallest distance from peaks to all points 3 dB below = |7 mm

Ratio of SAR at M2 to SAR at M1 = 65.3%

Maximum value of SAR (measured) = 2.89 W/kg

-2.00
-4.00
-6.00

~10.00

0dB =289 Wikg =4.61 dBW/kg

Certificate No: D750V3-1208_Jul21 Pages5ol6
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Impedance Measurement Plot for Head TSL
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D750V3 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2023.07.05 2022.07.05 /
Return Loss(dB) -31.829 -30.143 5.59%
50.362 Q +1.112 | 50.569 Q - 3.713 4.8240Q)
Impedance ) , .
iQ iQ (Imaginary part)

Return Loss for Head TSL

1 Stat 350 M4

FEW 0

Stop 080 e B3

Impedance for Head TSL
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F.4 835 MHz Dipole

Calibration Laboratory of S, S Schweizorischer Kalibriordienst
Schmid & Partner —— G Servico suisse détalonnage
Engineering AG =N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
cient  Balun (Auden) Certificate No: D835V2-4d277_Sep21
CALIBRATION CERTIFICATE |
I e S ——S S

Obyect DB35V2 - SN:4d277

Calibration procedura(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date; September 09, 2021

This calibration certilicate documents the traceabilty to national standards, which raalize the physical units of measurements (Si),
The measuromants 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 tacility: environment temnperature (22 + 3)°C and hurmidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 1D ¥ Cal Date (Cerfificate No.) Scheduled Caiibration
Power meter NRP SN: 104778 08-Ape-21 (No. 217-03291/03292) Apr-22

Power sensor NAP-291 SN: 103244 02-Apr-21 (No, 217-03291) Apr-22

Power sensor NAP-Z91 SN: 103245 08-Ape-21 (No., 217-03252) Ape-22

Referenco 20 dB Atlenustor SN: BH9394 (20k) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310882 /06327  08-Apr-21 (No. 217-03344) Apr-22

Ralerence Probe EXADV4 SN: 7348 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAEA4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21

Secondary Standards 1D ¥ Check Date (in house) Schackuled Check
Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Ocl-22
Power sensor HP B481A 8N: US37202783 07-Oct-15 {in house check Oct-20) In house check: Oct-22
Power sanaor HP 8481A SN; MY&1002317 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house chock Oct-20) In house check: Oct-22
Network Analyzer Agllent EB3SBA | SN; US41080477 31-Mar-14 (in house check Oct-20) In houss check: Oct-21

Name Functlion Signature
Casibrated by: Jettrey Katzman Laboratory Technician 67;1% E
Approved by: Katja Pokovic Technical Manager M

Issued: Septomber 14, 2021

This calibration cerfificate shall not be reproduced axcept in full without written approval of the Iaboratory.

Certificate No: DB35V2-4d277 _Sep21 Page 1ol 7
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Calibration Laboratory of G Schwoizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
S swiss Calibration Servico

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom 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"

Additional Documentation:
c) DASY System Handbook

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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No 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.

» 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: DB35V2-4d277_Sep21 Page20f 7
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 v52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)"C 416+£6% 0.92 mho/m + 6 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.47 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 9,72 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.60 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.32 W/kg = 16,5 % (k=2)

Certificate No: DB35V2-4d277_Sep21

Page 3ol 7
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4790Q-23iQ
Retum Loss -209dB
General Antenna Parameters and Design
| Electrical Delay (one direction) ] 1.389 ns I

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 af the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o 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

| Manutactured by

SPEAG

Certificate No: DB35V2-4d277_Sep21

Page 4 of 7
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DASYS5 Validation Report for Head TSL
Date: 09.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d277

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz: 6 = 0.92 S$/m; & = 41.6; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349: ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 02.11.2020
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 63.82 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.60 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 10 SAR at M1 = 66,2%

Maximum value of SAR (measured) = 3.29 Wikg

-9
°m

-2.00

-4.00

-6.00

-8.00

-10.00

0dB =3.29 W/kg = 5.17 dBW/kg

Certificate No: DB35V2-4d277_Sep21 Page5of 7
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

| Phantom | SAM Head Phantom For usage with cSARADV2-RIL |
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 9.24 W/kg £ 17.5 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL condition

SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg + 16.9 % (k=2)
SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 9.70 W/kg = 17.5 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR for nominal Head TSL parameters

normalized to 1W

6.51 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 9.22 Wikg = 17.5 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL condition

SAR for nominal Head TSL parameters normalized to 1W 6.22 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® (1 g) of Head TSL Candition

SAR for nominal Head TSL parameters normalized to 1W 7.93 W/kg % 17.5 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR for nominal Head TSL parameters normalized to 1W 5.33 W/kg = 16.9 % (k=2)
! Additional assessments outside the current scope of SCS 0108
Certificate No: D835V2-4d277_Sep21 Page 7 of 7
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D835V2 Dipole impedance and return loss Validation

Meas. Results

Current Meas.

Previous Meas.

Max. Deviation

Meas. Data 2023.09.08 2022.09.08 /
Return Loss(dB) -33.711 -31.256 7.85%
50.518 Q + 0.842 | 48.958 Q - 1.232 2.074Q
Impedance ) , .
iQ iQ (Imaginary part)

Return Loss for Head TSL

1 St 635 M

FRAW 108 Wr

Stop 1,038 G B

Impedance for Head TSL

1 Start 635 M

FEW 100 He

Step 1605 0ve 7
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F.5 1750 MHz Dipole

" In Cotaborstion with S, AT
4_‘_ 771.s p e a g — (ﬁ\sahu.a CAICT
P gﬁwnon
Add: No.52 Hus YuanBei Rosd, Hasdinn Dissrict, Beijing, 100191 """-./;.’.T“..\\l\“\"‘ Sl CHAS L0STD
Tel: +86-10-62304633-2117
E-mail: emfif}caict.oc.co hetp:ifwww.casctac.on
Cllent Baluntek Certificate No: 24J02Z000388

CALIBRATION CERTIFICATE

5
T
-~

Object D1750V2 - SN: 1130

Callieation Prooscare(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: May 8, 2024
This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements (S1). The measurements and the uncertainties with confidence probability are given on the foliowing
pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibraled by, Certificate No) _ Scheduled Calibration
Power Meter NRP2 | 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPBA | 101369 15-May-23 (CTTL, No.J23X04183) May-24
ReferenceProbe EX3DV4 | SN 3846  31-May-23(SPEAG,No.EX-3846_May23) May-24
DAE4 SN1556  03-Jan-24(CTTL-SPEAG,N0.24J02Z80002) Jan-25
Secondary Standards | ID# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
NetworkAnalyzer ESO71C | MY46110673 25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3 5{wsighted) | 1040 22-Jan-24(SPEAG, No.OCP-DAK3.5-1040_lan24) Jan-25

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer 44,

Reviewed by: Lin Jun SAR Test Engineer «4

Approved by: Qi Dianyuan SAR Project Leader :,},5\/

Issued: May 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the iaboratory.

Certificate No: 24J02Z0D0388 Page 1 of 6
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&777. s peag CAICT
Sl CAUBRATION LABORATORY e i e

Add: No.52 HuaYuanBei Rosd, Haidisn District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emf@caict.ac.cn hitp/iwww, cact ac.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) IEC/EEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Flelds from Hand-held and Body-mounted
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"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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
refiected 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.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used lo 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 o a coverage probability of approximately 85%.

Certificate No: 24J02Z000385 Page 2 of 6
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-‘/ CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Rood, Huidian District, Beijing, 100191, China
Tel: +B6-10-62304633-2117

CAICT

E-mail; emfi@caictaccn Bittpc/wwwocsict ac,cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameders and calculations were a|
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mhoim
Measured Head TSL paramoters (220+02)°C 40026 % 1.35 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_ —
SAR result with Head TSL
SAR averaged ovar 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 9.15 W/kg
SAR for nominal Head TSL paramaters normalized to 1W 37.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 ¢m° (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.90 Wikg
SAR for nominal Head TSL parametars normalized to TW 19.7 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000388 Page 1 of 6
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-‘: 77 s b eag CAICT

Add: No52 HunYoanBei Road, Haidsn District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfidcaict ac.cn hitpe'www.calctac.on

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point A47.80-0.53j0
Relurn Loss -32,7dB

General Antenna Parameters and Design

| Eloctrical Delay {one direction) | 1.128 ns |

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve maltching 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 accarding to the Standard.

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

Additional EUT Data

Manufactured by | SPEAG

Certificate No: 24J02Z000388 Page 4 of 6
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Add: No52 HunYoanBei Road, Haidsn District, Beijing, 100191, China
Tel: +86-10-62304633-2117
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point A47.80-0.53j0
Relurn Loss -32,7dB

General Antenna Parameters and Design

| Eloctrical Delay {one direction) | 1.128 ns |

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected 1o the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve maltching 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 accarding to the Standard.

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

Additional EUT Data

Manufactured by | SPEAG

Certificate No: 24J02Z000388 Page 4 of 6
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e CAICT

Add: No,52 HuaYwanBei Road, Haidian District, Besjing, 100191, China
Tel: +86-10-62304633-2117
E-mad): emfillcsictac.on tpofwww.csict. nc.cn

DASYS Validation Report for Head TSL Date: 2024-05-08
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1130
Communication System: UID 0, CW; Frequency: 1750 MHz: Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.348 S/m; &, = 40.02; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN3846; ConvF(7.47, 7.79, 8.45) @ 1750 MHz; Calibrated:
2023-05-31

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

« Electronics: DAE4 Snl1556; Calibrated: 2024-01-03

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASY52 52,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 95,47 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(I g) = 9.15 W/kg; SAR(10 g) =4.9 Wikg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 = 57.1%

Maximum value of SAR (measured) = 13.8 W/kg

-9.92

-13.23

|
-16.54 )

0dB = 13.8 W/kg = 11.40 dBW/kg

Certificate No: 24J02Z000388 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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