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DASY system configuration, as far —
DARY Wraian Pave ey Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
P Impedance, transformed to feed point [ 5210+ 3200
Phantom Triple Flat Phantom 5.1C | Retum L¢ 28548
oss -
Distance Dipole Center - TSL 10 mm with Spacer \
Zoom Scan Resolution dx, dy, dz =5 mm | General Antenna Parameters and Design
Frequency 2450 MHz £ 1 MH;
= [ ectrical Detay (one arection) [ 10868
Head TSL parameters
The following parameters applied.
Tomperature | Permittvity | Conductivity Afer long term use with 100W radited power ol a lght warmingof th dipole near the feec-point can
measu
Nominal Head TSL parameters 220°C 302 1,80 mholm
Measured Head TSL parameters 220202)°C 25:6% | 179mnom6% ipole is made of standard 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
Head TSL temporature change during test|  <10°C — — 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.
SAR result with Head TSL No excessive force must be applied to the dipole arms, because they might bend or the soldered
SAR 1 cm’ (1g)of Head TSL Condition | ‘connections near the feed-point may be damaged.
SAR measured 250 MW input power | 132Wig
SAR for nominal Head TSL parameters normalized to 1W 53.0 Wikg £ 18.8 % (k=2) Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured | 250 mW nput power 6.15Whg Manufactured by SPEAG
‘SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg £ 18.7 % (k=2)
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2;

Communication System: UID 0, CW; Frequency: 2450 M

Medium parameters used: f = 2450 MHz;
Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz; Calibrated:

2021-05-26
Sensor-Surface: 1. 4mm (Mecl

Dipole Calibration/Zoom Scan (7x7
dy=Smm, dz=Smm

Reference Value = 104.6 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm ?/
9.2¢

Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured)

Electronics: DAE4 Snl $56; Calibrated:
Phantom: MFP_VS5.1C (20deg probe ti
DASY52 52.10.4(1535); SEMCAD X 14.¢

2 Adt: No.52 HenYumBl Road, Holdes D, Boffng, 100191, Chg
Pebise: 10011, Cue Tel: +86-10-6504633-2079  Fax: +86-10-62304633-2504
iy g E-mail: cut@chinattl.com bitp:/www.chinatiLen

Date: 2022-04-01 Impedance Measurement Plot for Head TSL

Serial: D2450V2 - SN: 817
uty Cyel

1:1

o=1.79 S/m; & = 1000 kg/m’®
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hanical Surface Detection)

4 i
1-12 S P

‘ype: QD 000 PS1 Cx; Serial: 1062 ,

14(7501) .

x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,

1 seith (W3X) scale 1.000u (72 oeT)
51 2.4500000 @ S2.480 3.20280 208.05-pK
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Tel: +B6-10-623046332512  Fax: +86-10-62304633-2 Tel: +86-10-62304633-2079.  Fax: +86-10-62304633
Bl ctigctinanicon . Higdaorwistiasics E-mal: colchinaticom  hp:/wwaechinatlcn
Clig SGS-CN Certificate No:  222-60108
= B T e
N CER M | Fogdiaa Glossary:
| ik TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D2600V2 - SN: 1158 N/A not applicable or not measured
Calibration P
libration Procedure(s) FF-Z11-003-01 tothe
Calibration Procedures for dipole validation kits a) IEC/IEEE 82209 1528, Procedure for The of Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calbration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s1). The and the with confidence probabilty are given on the following Asatoiial Docaribital
Ppages and are part of the certificate. ional Documentation:
iy - ©) DASY4/5 System Handbook
Al calibrations have been conducted in the ciosed laboratory facilty: environment temperature (22¢3)C and Methods Applied and Interpretation of Parameters:
humidity<70%. *  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (M&TE critical for calibration) * 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
Primary Standards D# Cal Date (Calibrated by, Certificate No) __Scheduled Callbration paralel to the body axis.
;’“"” s ot 1> a;“ ;_r’: G J’z 1;63323) o) che s»zzl «  Feed Point Impedance and Retur Loss: These parameters are measured with the dipole
Yower Meter i 24-Sp0-21 (CTTL, positioned under the liquid filled phantom. The impedance stated is transformed from the
Power stitear § NRPES, | 10488 24-8pp-21 (CTTL, No.J21x0832€) Sep-23 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 | | 26-May-21(SPEAG\No.EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1856 | || 12Jan-22(CTTL-SPEAGNo.222-80007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
I No uncertainty required.
Secondary Standards D# || Cal Date (Calibrated by, Certificate No.) Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
Signal G E4438C | MY49071 13-Jan-22 (CTTL, No J22X00409) Jan23 . ::"R non:lal(zod. SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY4B110673 | 14-Jan-22 (CTTL, No.J22X00406) dont-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by: m " i ™ The reported uncertainty of measurement is stated as the standard uncertainty of
220 ding |saR Test Enginer TN Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewsd by PR R ——— 3 M B Corresponds to a coverage probabilty of approximately 95%.
Approved by al:hyu“ i Impmlﬂp« =Bz
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without writien approval of the Iaboratory.
Certificate No: 222-60108 Page 1 of 6 Centificate No: 222-60108 Page 2 of6
" In Colaboration with " In Collsboration with
'CALIBRATION LABORATORY S — CALIBRATION LABORATORY
At 0.5 oYl Koo Disi B, 00191, China Add: No.52 HusVuanBei Road, Haidian Distict, Beijing. 100191, China
Tok +86-10-62304633.2079  Fax: +B6.10.63300 Tl:+86-10-62304633-2079  Fax: +86-10-42304633-2504
E-mal: culchioanlcom | hapwwchinanle Email cal@chivatlcom  hip/vwwchinatlcn
Measurament Conditons Appendix (Additional assessments outside the scope of CNAS L070)
as far 1
mv Version DASY52 52.10.4 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
e e e “‘ Impedance, transformed to feed point [ 49.90-6.49j0
R Loss -
Distance Dipole Center - TSL 10mm with Spacer | azcai [ 23808
Zoom Scan Resolution dx, dy, dz =5 mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz |
y [ Etectrical Detay (one direction) I 1053ns
Head TSL parameters
The following parameters appl
Temperature Permittivity Conductivity | After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C 390 1.96 mhoim P memnied
Measured Head TSL parameters (220402)°C B746% | 196 mhom 6% | 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
Hoed TBL tompersture change during teet| _ <1.0°C = of the dipoles, smal end caps are added 1o the dipole arms in order & improve matching when oaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard.
1 om’ (g ofresaTel Condion ] No. tmu:amuu bewqrx;g.m:‘avm arms, because they might bend or the soldered
SAR measured 250 mW input power 13.7Whg |
SAR for nominal Head TSL parameters normalized to 1W 54.8 Wikg £ 18.8 % (k=2) |
SAR averaged over 10 cmi’ (10.g) of Head TSL Condition Additional EUT Data
SAR measured 250 W input power 6.12Whg | Menscareaby =7y
SAR for nominal Head TSL parameters normalized to 1W 24.5Wikg £ 18.7 % (k=2)
Certificate No: 222-60108 Page 3 of6 Certificate No: 22260108 Page 4 of 6
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CALIRATION LASORATORY \, CALIBRATION LABORATORY
A No.5 Vo Rowd,Hsian it B 100191, China Add: No.52 HaaYusnBe Road, Haidian Distric, Beiing. 100191, China
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DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL
DUT: Dipole 2600 MHz; Ty
Communication Syster y
Medium parameters used: f = 2600 MHz; o = 1.955 S/m; &, = 38.68;
Phantom section: Right Section s Rk il el )
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) ) el o o R
DASYS Configuration:
« Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26 1
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection) gy \
«  Electronics: DAE4 Sn1556; Calibrat 1-12 o O D s a1 = O Loy
« Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 L B
«  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) )
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, 1 =
P . o 51 5wt (Re0 scate 20000 (72 o)
dy=Smm, dz=5mm
S 2.6000000 G 49.908 0 -6.441 0 3.4300-5
Reference Value = 103.3 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 29.0 W/kg
SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.12 W/kg
Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 47.5% ¥
Maximum value of SAR (measured) = 23.4 W/kg {
\
a8
0
-4.70 =
| yow ok 2000 W
940 |
-14m }
-18.81 |
i
s | ) ~ |
0dB=23.4 Wikg = 13.69 dBW/kg
Certificate No: 222-60108 Page s of 6 Certificate No: 722-60108 Page 6 of 6
1.12 D5GHzV2 - SN 1095
RAT AP Obuiasia
L CAICT 771 s p e a g CAICT
. S CAUSRATION LABORATORY
o
.52 Hus VoanB Rowd, Hadisn District, Being. 100191 cus Leso Ad: No.52 HusVonnBe Road, Hadisn Diseict,Being. 100191, China
ety ek +86-1062302117
Bl clgebimtlcom  eps/wccsicacen Eril ctlgchmticon  bpwcactacen
Client SGS-CN Certificate No: 22260187
CALIBRATION CERTIFICATE ¢ Glossary:
2 S TSL ing liquid
ConvF in TSL/ NORMXx,y,z
Object DD5GHzV2 - SN: 1095 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 2 Calibration is Performed According to the Following Standards:
Calibration Procedures for dipole validation kits a) IEC/IEEE Procedure for The. of Specific Ab:
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
sy et June 1, Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Ppages and are part of the certificate. Additional Documentation:
) DASY4/5 System Handbook
AUl calibraions have been conducted in the closed laboratory faciity: environment temperature (22:3C and
ey 0 b e Methods Applied and Inerpretation of Parametrs:
Y <T0%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certiicate are valid at the frequency indicated.
Caliration Equipment used (MATE critcal for calibration) « 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
Primary Standards D% Cal Date ) parallel 1o the body axis.
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22 « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
o rwes: |'10a01 2460921 (CTTL. Mo l2pmere) S22 positioned under the iquid filled phantom. The impedance stated is transformed from the
e besiael) . i iy measurement at the SMA connector to the feed point. The Retun Loss ensures low
Pafaresice on2Z reflected power. No uncertainty required.
DAE4 SN1SSE  124an22(CTTL-SPEAGN222/60007) Jan2 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
D# by. ) « SAR measured: SAR mcasumﬂ at the stated antenna input power.
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23 « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 connector.
« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Si
Calibrated by: Zhao Jing SAR Test Engineer 2N The reported uncertainty of measurement is stated as the standard uncertainty of
- Measurement multipiied by the coverage factor k=2, which for a normal distribution
Reviewed by: LinHao ‘SAR Test Engineer «ﬁf»;{; Corresponds to a coverage probability of approximately 95%.
Approved by: Qi Dianyuan ‘SAR Project Leader =
Issued: June 6, 2022
Certficate No: 222-60187 Page1of10
Certficate No: 222-60187 Page20f10
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‘Measurement Conditions Head TSL parameters at 5300MHz
mr " .
DASY Version DASYS2 52104 Temperature [ Pormittivity Conductivity
Extrapolation ‘Advanced Extrapolation Nominal Head TSL parameters. 20°C l 3859 476 mhom
Prantom Tl Pt rantom 5.1 Messured Hoad SL parameters @0:09C_ | m2:6% |amammomzen
Distance Dipole Goter - TSL Tomm o Spacer Wesd TSL tempersturechange durngwst| <10 | — =
e e e T
5200 MHz £ 1 MHz SAR result with Head TSL at 5300MHz
5300 MHz £ 1 MHzZ cm’_(1g) of Head TSL Condion
Pospesiy e ‘SAR measured 100 mW input power 794Wig
5900 Mg 3 1 MYy 'SAR for nominal Head TSL parameters ‘normalized to 1W T79.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
T — AN
& SAR for nominal Head TSL normalized to 1W 22.6 Wikg £ 24.2 % (k=2)
‘Nominal Head TSL parameters 20°C 360 4.66 mho/m peren—.
Measured Head TSL parameters. (22002)'C I426% 462mhoim 6% Head TSL parameters at 500MHz
e e =
e T
‘SAR result with Head TSL at 5200MHz Nominal Head TSL parameters. 20°'C 356 4.96 mho/m
cm’_(1g) of Head TSL Condmion Measured Head TSL parameters (220202)°C 4B26% 494 mhoim 26 %
= e = _fans | =
e e e LT
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition SAR result with Head TSL at 5500MHz
SAR measured 250 mW input 222Whg "'l"w‘"um
— SAR measured 100 mW input power 820Whg
e e e
D 'SAR for nominal Head TSL parameters normalized to 1W 825 Wikg £ 24.4 % (k=2)
SAR over 10 cm’ (10 g) of Head TSL.
e |
e T
R —_— — i
&77 5 e CAICT &77r e CAICT
SLTL s e 8 s sARl \_, =Rt
ey e o
P s
R T T

Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 20°c 385 507 mhoim [ impedance, vanstormed 1o feed pont | 46.10-50%0
Moasured Head TSL parameters (220202)°C 746% | 50Smhom26% Rotum Loss [ -23608

Head TSL temperature change during test | <1.0°C — m

Antenna Parameters with Head TSL at 5300MHz
SAR result with Head TSL at 5600MHz

cm’ (19)of Hesd TSL Condtion [impodance, ranstormed to feed pont [ 47802420 ]
SAR messured 100 mW input power 812Whg | Rotum Loss | 2058
SAR for nominal Head TSL parameters nomalized 1o 1W | 80.8 Wikg £24.4 %
) e Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 230Whg [impedance, ranstormed o feed point | 5030-4260 |
SAR fornominal Head TSL parameters normalzed o W | 229 Wikg £ 242 % (ke2) [ Rt Loss [ -27408 ]
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Temperature Pormittivity Conductivity [impodance, vanstormed to feed point | 54.50- 4800 ]
‘Nominal Head TSL parameters 20°C 383 527 mhom [ toss I e
Measured Hoad TSL parameters (@20202)°C M4z6%  |s25mhomsen
Wead TSL temperature change during test|  <1.0°C - = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed o feed pont [ 5150-5610 |
cm’_(1g)of Mesd TSL Conditon [Rotn oss [ 24908 i
SAR moasured 100 mW input power 771 Whg
SAR for nominal Head TSL parameters. normalized to 1W T6.7 Wik £ 24.4 % (k=2)
SAR averaged over 10 cm’ (10g) ofHead TSL Conditon
SAR measured 100 W input power 216Whg
SAR for nominal Head TSL parameters nomaiized o W | 21.5Wikg £24.2 % (ke2)
Cerificate No: 22260187 Page sof 10 Certificate No: 22260187 Pagesof 10
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General Antenna Parameters and Design DASYS Valdation Report for Hesd TSL Date: 2022.0601
st Laboratory: CTTL, Bejing, C!
[T ——— T Tl ] oot Dipole 5GHz; Type: nsmuvz. Serial: DSGHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
AR long s 1wl HOOW saciatd s el algh 1 . Frequency: S500 Miiz, Fraquency: 5600 Mz, Frequency: SBOOMHz Duty Cycle: 1:1
measured. Medium parameters used: f = 5200 MHz; = 4.
f

‘The center conductor g
the dipole. 'DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
il the paragraph.

y this change. il accord Section
Tea 6o X may be. » ‘soldered DAISA:;me&Mmm DASYS (IEEE/IEC/ANSI C63.19-2007)

Additional EUT Data « Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;

Manufactured by SPEAG ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz;
Calibrated: 2022-01-26

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

«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.79 Wikg; SAR(10 g) = 2.22 Wikg

‘Smallest distance from peaks o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cubo 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.08 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 7.94 Wikg; SAR(10 g) = 2.27 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Certificate No: 22260187 Page70f10 Cenificate No: 22260187 Pagesof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurement Plot for Head TSL
Reference Value = 61.92 V/m; Power Drift = -0.08 di

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 63.9%

Maximum value of SAR (measured) = 20.2 W/kg

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.08 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 35.2 W/kg
sAR(i g) =8.12 wllg SAR(10 g) = 2.3 Wikg

from peaks to all points 3 dB below = 7.2 mm
RanoMSARnlewsARnlMi =625%
Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62.13 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 ) = 2.16 Wikg b3
‘Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

0dB 72 dBWIkg
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DAE4 - SN 1245
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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit s a delicate, high precision instrument and requires careful treatment by the user. There are no
DAE o

the E-stop may lead to damage of these magnets. Touch and colision erTors are often caused by dust and dint
‘accumulated in the E-stop. To prevent E-stop failure, the customer shail aways mount the Probe to the DAE

However, SPEA
Rk charge 5 oy ropak eupocioby § rough uoprctessona g oo o oo

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
unit ‘software,
the corresponding configuration fl.

nt Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

important Note:
Never attempt to g or oil the E-stop assembly. Cleaning and readjusting of the E-
P by is by certified SPEAG personnel only and is part of the annual

procedure.

int Note:
ITo prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
iwhile turning the locking nut of the connector. The same care shall be used when
the probe from the DAE.

TN_EH100306AE DAE4.docx 07.03.2019

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughavssiasse &0, 8004 Zurich,

Accredted by the Swss Accredtaton Sevice (SAS)

Otect DAE4 - SD 000 D04 BM - SN: 1245
Catxaton procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Casteation date: May 30, 2022

o,
Caltation Equpment used (MTE crcal for calbeaton)
|i0e
Kotriay Muttmeter Type 2001 | SN: 0810278 1A 21 (No31368) g2
Standards. e
‘Ao DAE Casbration Unt SE UWS 059 AA 1001 24-Jan-22 (n house check) n house check: Jan23
Cattrator Box V2.1 SEUMS 006 AR 1002 24-Jan-22 ( house check) 1 house check: Jan23
Namo Funcson

WV e

Isued: May 0, 2022

Cortifcate No: DAEA-1245_May22 Page10f5

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughaussirasse &3, 5004

Zurich, Swizerand

Accredted by the Swes Accrectaton Senvice (SAS)

the.

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
: Calibration Factor assessed for use in DASY system by
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 voltage is included in this
measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

AD Converter Values with inputs shorted: Values on the interal AD converter
corresponding to zero input voltage

«  Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

«  Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

Input resistance: Typical value for information: 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
modes.

Cortificate No: DAE4-1245_May22 Page20ts

DC Voltage Measurement
AD - Converter Resolution
High Range: 1SB= 61V,  filnge= -100..+300mV
Low Range: 1LSB= 6V, fullange = 43my
Adto 2

[[catibration Factors | x | Y | z |
[High Range | I I e |
[ Low Range | 399534 + 1.50% (k=2) | 399508 + 1.50% (k=2) | 401015+ 1.50% (ke=2) |

Connector Angle

[Gommector Angle 1 be vead n DASY system [ wozie

Centicate No: DAE4-1245_May22 Pago3ols
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4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) DASY Zero Time: 3 sec;
1. DC Voltage Linearity High Range (LSB) Low Range (LS8)
High Range Reading (uV) | _Difference (s¥) Error (%) Ghannel X 15904 17040
Channel X + Input 199994 45 162 0.00 - preey pr—
Channel X+ Input 2000458 222 001 Channe!
Channel X - Input 2000014 112 001 Channel 2 16035 15058
Channel Y + Input 199994.72 198 0.00
Channel Y+ Input 2000122 200 000 5. Input Offset Measurement
Channel Y - Input -20003.05 187 0.01 F:n"‘m Auto Zero Time: 3 sec; 4
gz ame | e oo e e e
ChannelZ - Input 2000173 027 000 Channel X 1.00 015 1.93 045
Channel Y -0.18 -1.28 0.94 045
Low Renge Reading (V) Difference (uV) Error (%) Channel Z 0858 261 0.58 060
Channel X+ Input 2001.91 041 002
Channel X + Input 20254 065 032 6. Input Offset C:
Channel X - Input -197.86 0.07 0.04
Channol Y Input 200205 058 003
Channel Y+ Input 20127 057 028 7. Input . tor \
Channel Y - Input 19623 006 003 “Zevoing (Kohm) ‘Measuring (WOhM)
ChannelZ___+ Input 2001.36 008 000 [rwe— 0 20
ChannelZ___+ Input 20009 153 078 e 0 200
ChannelZ - Input -199.85 -1.57 [ Fromrr 200 200
2. Common mode sensitivity . X 8. Low Battery Alarm Voltage
sec. e geec - Typical values ‘Alarm Level (VDC) |
ot varagn ()| AvrsgaRonang ) |  AvrsosResang Serwty (s os) 78 I
Supply (- Vee) 76 |
Channel X 200 87 769
200 o1z 779
Channel Y 200 868 928 9. Power valuss tor Inlorsmation
= o o Typical values [ | |
prw— 20 T e ‘Supply (+ Vo) 001 | | 4 |
=y Ty Ty Supply (- Vee) 00t [ s |
3. Channel separation
DASY. Auto Zero Time: 3. 3
Input Voltage (mV) | Channel X (:V) | Channel Y (:v) | Channel Z (:v)
Channel X 200 - 4.07 314
Channel Y 200 936 = 427
Channel Z 200 1011 714 5
Cortficate No: DAEA-1245_May22 Poge4ols ‘Certfcate No: DAE-1245_May22 Pagesols
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CALIBRATION CERTIFICATE

Object EX3DV4 - SN-7346.

Cattraton proceaurets

March 30, 2022

Glossary:
TS tissue simulating iquid
] NORMxy.z sensitity n free space
ConvF sensitvty in TSL/ NORMxy.z
| diode comression poi
cF crest factor (1/duty_cycl) of the RF signal
A8B.CD moduiation dependent inearization parameters
Polanzation o & otation around probe axs.
QA CAL-01.v8, OACH:N.\{E. QA CAL-23.v5, QA CAL-25.v7 Polarization $ 3 rotation around an axis that is in the plane normall to probe axis (at measurement center),
Calibration procedure for dosimetric E-field probes Le..3=0is nomai to probe axis
Connector Angle  information used in DASY probe sensor X

Calibration is Performed According to the Following Standards:
») |ECREEE 02206 128, vemeumant rocches For Tha Anssasert OF o

ific Absorption Rate Of Human
Exposure To Radio Frequer

By Worn Wreless Communicaton Devices -

Part 152 Human Model. Instnamentabon And Procecures (Freauency Range of 4 M2 10 10 GHaY, Ocicber

20
b) KDB 865664, "SAR Measurement Requirements for 100 MHZ to § GHz™

£37C ang rumicty < 70%

| Methods Applied and Interpretation of Parameters:
+ NORMx.,z: Assessed for E-feld polarization 5 = 0 (1< 900 Mz in TEM-cel { > 1800 MHz a2 wavepice)
NORMx.. are only infermediate values, e.,the uncertantes of NORMx.y.z does not aflect the
uncertainty inside TSL (see below Com

INORM(x.y.z = NORMx.y.2 * frequency.

[[Promary Stancaros © ) DASY4 vs later than 4.2 the freay

Do e v S o w21 e 217032975582 in'the sated uncerainty of ComF-

Poer s et ze | s o244 05 21 s 21703201 = — + DCPry.z: DCP are numerical Inearizaion parameters assesse based on the data ofpower swesp wih CW
Power sensor NRP-291 SN 103245 09-Apr-21 (No.217-03282) A eq. ). DCP media.

S coasss Gog Gmder 1 o 21703389 Thz2 1 « PARPAR s e Peak
DAE4. SN 6680 13:0ct-21 (No DAE4-660_Oct21) Oct- | Characteristics
e e e 1 * Az Byx Cuy.x Duy.: VRay.x A B, D are merca inaratongaameters assesed base on
e ta ol over snee on requency nor
{ reauency

[Seconcary st o hn cBocs.

Power meter E44198. | sn caarzesera i house check: Jn22 N Cintsrmens Jesmpessve Timneter
ST Frere Sh"m'""m";g;': e b mpor
Power sensor E4412A. SN 000110210 In house check Jun-22 =

Poms s Seswm"__ O ] Do mperston (o, e o v s tcarany s 3 gven e e
Networ Az Ep0508 | s usavosoerr = e ok O 2 10 NORMx .2 * ConvF whereby the uncertinty corresponds (o hat Given or ConvF. A fequency depencdent
— (ConvFis used n DASY version 4.4 and nigher which akws extending the valdy o + 5 MH o & 100

e = s fro
P s s Loy Techican , [ . " ot hantom
/( exposed by a patch antenna.
« Sensor Ofset. The sensor ffset coresponds tothe offstof vetual measurement centr rom the prabe tp
pe— Swention foe— GERa: | (on robe axs). No tlerance requred
. (S | *  Connector. The. using NORMx (no.
uncertainty equred)
st e 312022
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