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Calibration certificate

1. Dipole

D900V2 - SN 1d045(2022/06/07)

D1800V2 - SN 254(2022/06/16)

D2450V2 - SN 955(2022/06/06)

2. DAE

DAE4 - SN 760(2022/06/06)

3. Probe

EX3DV4 - SN 3836 (2022/06/27)
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Adi: No32 :;;g‘u;;i;.l:(;m, Haidian District, Beijing, 100191 7 CNAS L0570
E-mail: cttl@chinattl.com http://www.caict.ac.cn
Client CCs-sz Certificate No:  222-60173
CALIBRATION CERTIFICATE
Object D900V2 - SN: 1d045
Calibration Procedure(s)
FF-Z11-003-01
Calibration Procedures for dipole validation kits
Calibration date: June 7, 2022

;t::sz?z:‘rah;n ;erﬁﬁcahe documents the traceability to national standards, which realize the physical units of
ents (SI). The measurements and the uncertainties with confidence probability are given on the followi
pages and are part of the certificate. b

| ory -
All Calblat]c”s have been conducted in the closed |aw’at ‘acmty environment tel“pelatu‘e {2213)“(: and

Calibration Equipment used (M&TE critical for calibration)

P:mary h'S;tandards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
PWer eter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Ro;wer sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
D: ;:enoe Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG,No.Ex3-7464_Jan22) Jan-23
SN 1556 12-Jan-22(CTI‘L-SPEAG,No.222-60007) Jan-23
Secondary Standards ID # Cal D
. ate (Calibrated by, Certificate No.) Scheduled Calibrati
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) - Jan a;:mm
Network Analyzer E5071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23
Name Function i
p : Signature
alibrated by: Zhao Jing SAR Test Engineer % 8
= R
- - - v
eviewed by: Lin Hao SAR Test Engineer N {qﬁ% .
Approved by: Qi Dianyuan SAR Project Leader ;,;,/é”.\_

X - Issued: June 13, 2022
LThls calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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&I7L s o caq _ CAICT

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

E-mail: ctti@chinatt.com http:/iwww.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMXx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1 528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields 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:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
» Measureme
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

nt Conditions: Further details are available from the Validation Report at the end

paralle! 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,

* 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 resuit.

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%.
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In Collaboration with
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Add: No.52 Hua YuanBei
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm ith Si
with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were a
Temperature Permittivity Cond
uctivity
N
lominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL parameters (22.0£0.2) °C 421+6% 0.98 mho/m £ 6 %
Head TSL temperature change during test <1.0°C -
SAR result with Head TSL
SAR averaged over1 c¢m’ (1 g) of Head TSL Condition
SAR
measured 250 mW input power 2.76 Whkg
SAR for nominal Head TSL parameters normalized to 1W 11.0 Wikg + 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR powel
- :neasured 250 mW input r 1.78 Wikg
or nominal Head TSL parameters normalized to 1W 7.09 Wikg + 18.7 % (k=2)
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Appendix (Additional assessments outside the Scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.3Q- 5.98;
Return Loss ‘ =
-24.04dB

General Antenna Parameters and Design

LElectﬁeal Delay (one direction) ]
1.310 ns j

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

The dipole is ingid coaxi feedi
bhie mmx::rgf semirigid al cable. The center conductor of the ng line is di
e e ond the dipole. The antenna is therefore short-circuited for DC robeto mcﬂmey
i th £nd caps are added to the dipole arms in order to improve matchi oy
aaoeo 2 thise cz:smon as explamed_ in the "Measurement Conditiorts" paragraph Tr:g Poghiocuns
No excessive force ’r;ttmeapp!iecl!l ?o'pt?aledbn gIth ooy vk bt Siandazi . e
: e dipol '
ik ik ool dam';g:d a:rms. because they might bend or the soldered

Additional EUT Data

uan X SPEAG —]
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E-mail: ctti@chinart].com http:/iwww.caict.ac.cn

DASYS Validation Report for Head TSL
l’l;est Lab'oratory: CTTL, Beijing, China e
U(':l‘. Dlpol.e 900 MHz; Type: D900V2; Serial: D900V2 - SN: 1d045
omftlunxcatlon System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz; 6= 0.98 S/m; ¢, = 42.05: p = 1000 kg/m’
Phantom section: Right Section : "
Measurement Standard: DASYS IEEE/IEC,
g / -
DASYS Configuration: { e’

* Probe: EX3DV4 - SN7464; ConvF(9.72. 9.7 i
il (9.72,9.72, 9.72) @ 900 MHz; Calibrated:
. Sensor-Sfurfacc: l.4mm (Mechanical Surface Detection)
- gltcnmmcs: DAEA4 $n1556; Calibrated: 2022-01-12
. tom: MFP_V5.1C (20deg probe tilt); Type: i
& ; Type: QD 000 P51 Cx; Serial:
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501) el 1002

?;Sgl':ria‘:;ll?:;n/loom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
Reference Value = 60.27 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.20 W/kg

SAR(1 g) =2.76 W/kg; SAR(10 g) = 1.78 Wikg

Sma.i!lcst distance from peaks to all points 3 dB below = 16.6 mm

Ratio of SAR at M2 to SAR at M1 = 65.6% '

Maximum value of SAR (measured) = 3,72 Wikg

s

-6.59

-8.79

-10.99

0dB =3.72 W/kg = 5.71 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION
CNAS L0570

Certificate No:  Z22-60188

CALIBRATION CERTIFICATE

it D1800V2 - SN: 254
SN Prooadeel) FF-Z11-003-0
1
Calibration Procedures for dipole validation kits
Calibration date June 16, 2022

Ppages and are part of the certificate.

All calibrations
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

have been i
conducted in the closed laboratory facility: environment temperature (2243)°c and

| Primary Standards ID #
Cal Date (Calibrated by, Certificate
S No.)  Sched ibrat
Power :ﬂetor Nt?::es :gg;: 24-Sep-21 (CTTL, No.J21X08326) u::::zhmm
ower sensor 24-Sep-21 (CTTL, No.J21X08326)
DRevemeeAE4 Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG.No.EX3-7464_Jan22) i:ig
SN 1556 12-Jan-22(CTTL-SPEAG,No.222-60007) Jan-23
Secondary Standards ID#
Cal Date (Calibrated by, Certificate No.
Signal Generator E4438C | MY49071430 13-Jan22 (CTTL, No.J22X00409) ) Schecuer Cateraton
Network Analyzer ES071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) ::a '”53
an-23
—— Name Function Signature
Zhao Jing SAR Test Engineer 4 é/ ’ |
Reviewed by: V =33
Lin Hao SAR Test Engineer TS
roved by: ' -
Approved by Qi Dianyuan SAR Project Leader —a)

Issued: June 22, 2022

This calibration
L certificate shall not be reproduced except in full without written approval of the iaboratory.
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S~  CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel; +86-10-62304633-2117 e .

E-mail: ctti@chinattl.com http:/vww.caict.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/IEEE 62209-1528, “Measurement Procedure I’org The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields 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

Meﬂ;‘ods Applied and Interpretation of Parameters:
. easurement Conditions: Further details are available from the Validation Report at the
+, . m
of the certificate. All ﬂgqres stated in the certificate are valid at the frequency i‘r’mdicated. ¢
. ggi;etnna i(:‘::rabm'eter;1 with TSL: The dipole is mounted with the spacer to position its feed
exactly below the center ma of the flat phant i i
(cissepse bt rking phantom section, with the arms oriented
» Feed Point Impedance and Return Loss: These parameters are measured with th
d e ar e dipole
positioned under the liquid filled phantom. The impedance stated is transformed fromptt?e
measurement at the SMA connector to the feed point. The Return Loss ensures low
rEeI:glctedlp;ewer. No uncertainty required.
. rical Delay: One-way delay between the SMA i
g oGty y connector and the antenna feed point.
* SAR measured: SAR measured at the stated antenna in
_ put power.
. conSARn gon?ahzed' SAR as measured, normalized to an input power of 1 W at the antenna
« SARfor n;aminal TSL parameters: The measured T
T o 1S u SL parameters are used to calculate the

The reported uncertainty of measurement is stated as the sta i

2 ndard uncertain f
Measurement multiplied by the coverage factor k=2, which for a normal disu'ib?lio(::
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not on 1
DASY Version DASYS2 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center -TSL 10 mm ith Spa
wi cer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz + 1 MHz
Hoad TSL parameters
and calculations were a applied.
Temperature Permittivity Con
ductivity
N
u:mfml Head TSL parameters 20°C 40.0 1.40 mho/m
asured
Head TSL parameters (220%02)°C 41.0£6% 1.37 mho/m + 8 %
Head TSL temperature change during test <10°C —_—
SAR result with Head TSL
SAR averaged over 1 ¢’ (1 g) of Head TSL Condition
SAR meas
— ured 250 mW input power 9.54 Wikg
or nominal Head TSL parameters normalized to TW 3&9%931“%0(-2)
SAR averaged over 10 cn’ (10 g) of Head TSL Condition
SAR measured
— 250 mW input power 5.01 Wikg
r nomi
nal Head TSL parameters normalized to 1W 20.3WI|¢§218.7%(R-2)J
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.20- 7.26)0
Retum Loss 22.84B

General Antenna Parameters and Design

LElawleal Delay (one direction) 1.119ns ‘J

After term use wi i
% mek:;?med with 100W radiated power, only a slight warming of the dipole near the feed-point can

Additional EUT Data

,ianl.‘ad.umd by e —]
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DASYS Validation Report for Head TSL
oA - Rl Date: 2022-06-16
DUT: Dlpol.e l?ﬂﬂ MHz; Type: D1800V2; Serial: D1800V?2 - SN: 254
:‘Tumcanon System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
lum parameters used: f= 1800 MHz; 6 = 1.369 S/m: & = 41.03: o = 100 ¥
Phantom section: Right Section - e o
Measurement Standard: DASY5 (IEEE/IEC/AN!
DASY5 Configuration: SHOR13:200)

* Probe: EX3DV4 - SN7464: ConvF(8.2,8.2, 8.2 ; Cali
st » 8.2, 8.2) @ 1800 MHz; Calibrated:
. Semr-Smfaoe: I.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
* Phantom: MFP_V5.1C (20deg probe tilt); Type: i
& ; Type: QD 000 P51 Cx; Serial: 1062
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoo : Measurement gri

s . m Scan (7x7x7) (7x7x7)/Cube 0: M t grid: dx=5mm,
Reference Value = 99.33 V/m; Power Drift=0.04 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) =9.54 W/kg; SAR(10 g) =5.01 W/kg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 14.8 Wikg

-3.42

684 |

-10.27
-13.69

awn | *

0 dB = 14.8 W/kg = 11.70 dBW/kg
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Impedance Measurement Plot for Head TSL

[ 77531 Cog wag 16.00d8/ AeF b.d06ds [RI]
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D2450V2 — SN 955
" I Cotaboration wah S HEAT
7755 o 2 g N -4 CAICT
CALIBRATION LABORATORY %CNAS Tion e i, o
5 CALWI

?:tﬁﬂ%‘ :z;u Haidian District, Beijing, 100191 m\ CNAS LOSTO

E-mail: cttl@chinattl.com Bitp://www.caict ac.cn

Cli_ent CCs-sz Certificate No: Z222-60175
Object D2450V2 - SN: 956
Calibration

PrOSNdNs) FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibration date: June 8, 2022

This csubrau:\( m documents the traceabllity to national standards, which realize the physical units of
measuremen measurements and the uncertainties with confidence probability are given on the foliowi
pages and are part of the certificate. e =

Il calibrations have been conducted in the closed labomtocy mlty environment temperature 22:31°C and
All .
{

Calibration Equipment used (M&TE critical for callbration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled C!v ibration
Power Meter NRP2 106277 24-Sep ]

-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08328) Sep-z'z
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTIL-SPEAG.No.Z22~60007) Jan-2’§
}
SWy Standards D # Cal Date (Calibrated by, Certificate No) Scheduled i
Signal Generator E4438C | MY49071430 13-Jan-22 {CTTL. No. J22X00408) Jan-.
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23
Name Function Si
4 gnature
Calibrated by: Zhao Jing SAR Test Engineer Bt
=4 <
Reviewed by: 3 I
Lin Hao SAR Test Engineer ~iif %
Approved by: Qi Dianyuan SAR Project Leader 2 -

Issued: June 13, 2022
|_This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields 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 8 GHz"

Additional Documentation:
¢) DASY4/5 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 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.

* 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 normal distribution
Corresponds to a coverage probability of approximately 95%.
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Do dipier M
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52104 L
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 2450 MHz £ 1 MHz
Head TSL parameters
The rs and calculaions were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220£02)°C 40046 % 1.81 mho/m £6 %
Head TSL temperature change during test <1.0°C — —
SAR result with Head TSL
SAR averaged over 1 cmr’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 18.8 % (k=2) |
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.21 Wikg
LSARfamnlnalHoedTSmem normalized to 1W 24.9 Wikg £ 18,7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.80+ 2.96j0
Retum Loss -28.1d8

L1 |

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.071 ns [

After long terr use with 100W radiated X a slight warming of the di -poil
el s} power, only a sligf ng ipole near the feed-point can

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 impreve 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 soidered
connections near the feed-point may be damaged.

Additional EUT Data
[ Manutactured by | SPEAG
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DASYS Validation Report for Head TSL Date: 2022-06-06
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.806 S/m; &, = 40.03; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464: ConvF(7.77, 7.77. 7.77) @ 2450 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: 1062

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 99.82 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.2 Wikg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.21 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 =49.5%

Maximum value of SAR (measured) = 22.2 W/kg

0dB=22.2 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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2. DAE
DAE4 — SN 760

AN | toration with
i TTL ! ! ! l i oy
. . d 43

E-mail: ctti@chinatel.com Hutp:/'www.chinatticn

' DAE4 - SN: 760

Calibration Procedure(
s’ FF-Z11-002-01
cabration Procedure for the Data Acquisiton Electrnics

Ppages and are part of the certificate.
Al calibrations have been conducted i
s iy n the closed laboratory facility: environment temperature(22:3)°c and
Calibration Equipment used (M&TE critical for calibration)
Prim
ary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 15-Jun-21 (CTTL, No.J21X04465) Jun-22
- - Name Function Signature

orated Yu Zongying SAR Test Engineer %
Reviewed by: ——

Lin Hao SAR Test Engineer \tﬂ’l;% =

Approved by:
QiDianyuan  SAR Project Leader

A s lsa.ned:.funaw.
mmmmmmanmbemmminmmmmmemmmhmm:y
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Glossary:
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Voltage Measurement. Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

» The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Volhgo Measurement
- Converter Resolution nominal
Hlm Range: 1ILSB = 6.1uV, full range = =100...+300 mV

Low Range: 1LSB = 61nV, full range = o +3mV
DASY measurement parameters: AuhoZemTimo 3 sec; Measuring time: 3 sec

Calibration Factors X Y 4 -
High Range 403.805  0.15% (k=2) | 405.067 + 0.15% (k=2) | 405.367 + 0.16% (k=2)
Low Range 3.97876 4 0.7% (k=2) | 3.98249+0.7% (k=2) | 3.96267 +0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 250°+1°
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E-mail: ctti@chinan!.com hitp://www.caict.ac.cn
Client CCs-sz Certificate No: Z22-60168
|CALIBRATION CERTIFICATE ‘
Object EX3DV4 - SN : 3836
Calibration Proced
recs) FF-211-004-02
Calibration Procedures for Dosimetric E-field Probes
| Calibration date: June 27, 2022

pages and are part of the certificate.

humidity<70%.

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 |

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)°c and ‘

Calibration Eqmpment used (M&TE critical for cahbrahon)

oAE’s SN 1555

Primary Standards 1D # Cal Date(Calibrated by, CertiﬁcateiNo.) Scheduled Calibration
| Power Meter NRP2 101919 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensor NRP-Z91 101547 14-Jun-22(CTTL, No.J22X04181) Jun-23
Power sensor NRP-Z91 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23
Reference 10dBAttenuator | 18N50W-10dB 20-Jan-21(CTTL, No.J21X00486) Jan-23
Reference 20dBAttenuator | 18N50W-20dB  20-Jan-21(CTTL, N0.J21X00485) Jan-23
Reference Probe EX3DV4 SN 7464 26-Jan-22(SPEAG, No.EX3-7464_Jan22) Jan-23

20-Aug-21(SPEAG, No.DAE4-1555_Aug21/2) Aug-22

Il
Secondary Standards | ID#

Cal Date(Calibrated by, Cerfificate No )

Scheduled Calibration
SignalGenerator MG3700A 6201052605 14-Jun-22(CTTL, No.J22X04182) Jun-23
Network Analyzer ES071C | MY46110673  14-Jan-22(CTTL, No.J22X00406) ~Jan-23 ’
Name Function Slgnature
Calibrated by: Yu Zongying SAR Test Engineer ) —-9%
1 |

Reviewed by: Lin Hao SAR Test Engineer ~ “ﬁr 7‘{7
APpIENee! by: Qi Dianyuan SAR Project Leader

bration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: July 08, 2022
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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® ® rotation around probe axis

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

©=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, '|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 procedure 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 determire 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 polarization 8=0 (fS900MHz in TEM-cell: f>1800MHz: waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not effect the
E* -field uncertainty inside TSL (see below ConvF).

e NORM(f)x,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.

* DCPxy.z: DCP are numerical linezrization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axyz; Bx,yz CxyzVRxyz: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 is the maximum calibration range expressed [;aRMS voltage across the diode.

e ConvF and Boundary Effect Paramoters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) 2nd 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 impro)e probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty cofresponds 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.

e  Spherical isotropy (3D deviation from isotropy): in a ﬁeld'of low gradients realized using a flat
phantom exposed by a patch ante~na

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

e Connector Angle: The 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:3836

Basic Calibration Parameters

L | sensorx SensorY | SensorZ | Unc (k=2)
Norm(uV/(Vim)?)A | 0.41 | 0.47 045 | +10.0%
| DCP(mV)? 928 11022 100.3 e
Modulation Calibration Parameters

'UID [ Communication | A 'B o3 D VR [UncE |
[ | System Name \ | dB. dBuV | dB mV (k=2)

0 cw [X |00 (00 10 (000 1382 |+2.7%
L Y |00 |00 1.0 157.7

vt [P 0.0 00 1.0 | 147.9

—

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%. J

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

8 Numerical linearization parameter: uncertainty not required.

€ Unoenalnly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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Calibration Parameter Determined in Head Tissue Simulating Media

: T T YT

f [MHz]C Pe::'i::';y i cm‘:;;’r:‘)'i'y ConvF X I ConvF Y ’ ConvF Z IAlphaG [::":'; ::':;')
760 449 | 08 928 | 928 928 T 016 | 134 | £124%
835 45 | 080 | 899 899 | 899 | 022 | 119 | £121%
1750 4041 | qa7 8.02 802 802 | 028 | 095 | +121% |
1800 400 | 140 | 785 765 | 765 | 030 | 092 | £12.1% |
2100 39.8 1.49 780 | 7.80 780 022 | 145 | +121% ‘
2300 39.5 1.67 7.57 757 | 757 | 065 | 068 | +121% |
2450 39.2 1.80 7.2 7.27 727 | 067 | 067 | +12.1%
2600 139.0 196 699 | 699 699 | 058 | 075 +12.1%
3300 38.2 27 684 | 684 | 684 | 040 | 095 | +13.3%
3500 37.9 2.91 660 | 660 | 660 | 043 | 094 | +13.3%
3700 2 342 | 632 632 | 632 | 040 | 103 | +133% |

3900 375 3.32 6.36 636 | 636 | 035 | 135 | £13.3%
4100 372 3.53 6.30 630 630 | 040 | 116 | +13.3%
520 | 358 | a1 52 826 | 526 | 045 | 130  +133%

| 5600 365 507 470 470 | 470 080 | 128 | +13.3% |
5750 364 5.22 478 | 4718 478 | 045 | 1.40 | £13.3% |

¢ 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
frequency 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 5 GHz frequency validity can be extended to £ 110 MHz.

F 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 (e and o) 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 m* the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies befow 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than ~alf the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5
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1.3

11 f { ‘ i .
. ‘L 8 *—‘L—“‘ —————

0.8 +—1

b
N

o =
v o

Frequency response(nor malized)

o o
> N

0.5 ‘ - ! ‘
0 500 1000 1500 2000 2500 3000
f{MHz]

* TEM * R22

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

=600 MHz, TEM f=1800 MHz, R22

| T |
i 1 | }
‘ .
- LI, TR S ‘
g - i |
.g - T*«u,._._._:s.a--ﬁ:"—' R D e e, T o
] |
i
-1.0 U [ J
-150 -100 -50 o s0 100 is0
Roli[=]
~ 1L00MHz= ~ 600MHz= ~ 1800MHz - 2500MHz
Uncertainty of Axial Isotropy Assessment: +1.2% (F=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)

Input Signal[uV]

SAR[mW/cm’]
[__—®—notcompensated ,:,_rmrnoerm_ted?w
Uncertainty of Linearity Assessment: +0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz,WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)

» r === =il 5.0 ".. =]
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: +3.2% (k=2)
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Other Probe Parameters

Sensor Arrangement

Connector Angle {?)

Optical Surface Detectuon Mode

| Probe Overall Length

Mechanical Surface Detection Mode

Report No.: SZCR230200037101
Page: 31 0of 31

CAICT

- |
Triangular |

46.5

enabled

disable

33Tmm |
|

Probe Body Diameter

10mm

Tip Length

9mm

| Tip Diameter

2.5mm
S— |

| Probe Tip to Sensor X Calibration Point

1mm

Probe Tip to Sensor Y Calibration Point

1mm

_ Probe Tip to Sensor Z Calibration Point

—
1mm

Recommended Measurement Distance from Surface
|

1.4mm
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