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Client Sporton Certificate No: Z21-60554

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1070

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

Calibration Procedures for dipole validation kits

Calibration date: December 20, 2021
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-2?(SPEAG,NO.EX3-730?~May21) May-22
DAE4 SN 1556 15-Jan-21(SPEAG,No.DAE4-1 556_Jan21) Jan-22
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
Network Analyzer E5071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer é Zf

Reviewed by: Lin Hao SAR Test Engineer M

_ |
Approved by: Qi Dianyuan ‘ SAR Project Leager Cyz.é—g\_/

| Issued: December 27, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z21-60554 Page 1 of 6
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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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 gipole 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.

o Feed Point Impedance and Return L|oss: 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.

o 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 result.

The reported uncertainty of measu]rement 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: Z21-60554 Page 2 of 6
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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 Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters .!
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters _ 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 40.1+6 % 1.97 mho/m + 6 ;
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.2 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured _ 250 mW input power 6.14 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg + 18.7 % (k=2)

Certificate No: Z21-60554 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.50- 6.60j0 [

Return Loss - 23.6dB ,

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.058 ns 4‘

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

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

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

Additional EUT Data

Manufactured by SPEAG ‘,

Certificate No: Z21-60554 Page 4 of 6
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DASYS5 Validation Report for Head TSL Date: 2021-12-20
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V?2 - SN: 1070
Communication System: UID 0, CW: Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; 6= 1.97 S/m: & = 40.05; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

¢ Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26

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

e Electronics: DAE4 Sn1556: Calibrated: 2021-01-15

 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=5mm

Reference Value = 106.3 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.14 W/kg

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

Ratio of SAR at M2 to SAR at M| = 44.7%

Maximum value of SAR (measured) = 24.5 W/kg

dB
0

-4.98

-9.96

-14.95

-19.93

-24.91

0 dB =24.5 W/kg = 13.89 dBW/kg

Certificate No: Z21-60554 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client Sporton Certificate No:  Z22-60145
CALIBRATION CERTIFIC/
Object D3500V - SN: 1076
Calibration Procedure(s) FE.711 117201
Cal 1 Frocedures for dipole validation kits
Calibration date: Mav & 112

This calibration Certificate documents (he
measurements (S1). The measurements and e
pages and are part of the certificate

All calibrations have been conducte:
humidity<70%.

ceabllity to national slandards, which realize the physical units of
uncertainties with confidence probability are given on the following

‘osed laboratory facility: environment temperature (22+3)°c and

Calibration Equipment used (M& TE crilical © libration)

Primary Standards D # _ Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 108277 £ 5ep-21 (CTTL, No.J21X083286) Sep-22
Power sensor NRP8S 104291 "4-5ep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SI' 7307 ‘T-Viay-21(SPEAG,No, EX3-7307_May21) May-22
DAE4 SM 1556 I2n-22(CTTL-SPEAG No.Z22-60007) Jan-23
Secondary Standards D3 _ Date (Calibrated by, Certificate No.) Scheduled Calibration
Si_gnal Generator E4438C | I /48071230 n-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer E5071C | M /4611067 - lan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhzo Jing SAR Test E!Pgineer g i

Reviewed by: Lin Hao SAR Test E;ngineer Tﬁ‘ ;}é

Approved by: Qi Dianyuan SAR Proje " Leager

This calibration certificate shall 1 of e ¢

Certificate No: Z22-60145

Issued: May 13, 2022
=xcept in full without written approval of the laboratory.
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htip:

Glossary:
TSL tissue simuiath
ConvF sensitivity in
N/A not & aplicable
Calibration is Performaed Accor
a) IEC/IEEE 62209-1527, “Mea
Rate of Human Expo: ure (0 |
Wireless Communica: o [y
Procedures (Frequen y rarnys
b) KDB 865664, “SAR lieastire e
Additional Documenta (o1
c) DASY4/5 System Ha. dboc!
Methods Applied and | ter o
o  Measurement Cond 1or:
of the certificate. All [igures =
e Antenna Parameter: wilh TS
point exactly below & cenie
parallel to the body 1«5
e Feed Point Impedar ce and
positioned under the Liguic
measurement at the siviA o
reflected power. No ince iz
e Electrical Delay: On way o=
No uncertainly requ «d
SAR measuirad. SA ! ez
SAR normalized: St 1% e e
connector.
e SARfornominal T: . paian
nominal SAR resull.
The reported uncer iny
Measurement multip =c

Certificate No: Z22-60145
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' NORMX,y,z

/

1uid

ot measured

; to the Following Standards:

nk Procedure for The Assessment of Specific Absorption

- aquency Fields from Hand-held and Body-mounted
Fart 1528: Human Models, Instrumentation and

Virz to 10 GHz)", October 2020

Hequirements for 100 MHz to 6 GHz”

" Ui Parameters:
| etails are available from the Validation Report at the end

| the certificate are valid at the frequency indicated.
dipole is mounted with the spacer to position its feed

'ing of the flat phaniom section, with the arms oriented

'/ Loss: These parameters are measured with the dipole

Lantom. The impedance stated is transformed from the

| 10 the feed point. The Return Loss ensures low

~ :.lj['ed. |
oviween the SMA connector and the antenna feed point.

| the stated antenna input power.
!, normalized to ar input power of 1 W at the antenna

e measured TSL parameters are used to calculate the

rement is staled as the standard uncertainty of
rerage factor k=2, which for a normal distribution
v of approx)mateiy 95%.
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Measurement Conditic ns
DASY system configuratior, as rar = |

DASY Version

Extrapolation

Phantom

Distance Dipole Center - T4 L

Zoom Scan Resolution

Frequency

Head TSL parameters
The following parameters = d calou

Nominal Head TSL par meie:=

Measured Head TSL p=

rameter:

Head TSL temperature -hange

SAR result with Head 51
SAR averaged cver 1 ¢ 1 [11)

SAR measured

SAR for nominal Head 7 5L par 2

SAR averaged over 10 « 1" (1)

SAR measured

SAR for nominal Head 1 |

Certificate No: Z22-60]45

L. Beijing, 100191, China

netac.en

v on page 1.

CAICT

DASY52

52.10.4

anced Extrapolation

ple Flat Phantem 5.1C

10 mm

with Spacer

dy=4mm,dz=14 mm

Graded Ratio = 1.4 (Z direction)

500 MHz + 1 MHz

Vo2 applied.
E Temperature Permittivity Conductivity
| 220°C 37.9 2.91 mho/m
| (22.0+0.2)°C 38.1+6 % 2.92 mho/m + 6 %
{ ’ <1.0°C - S
3L Condition
100 mW input power 6.62 W/kg
normalized io 1W 66.2 Wikg £ 24.4 % (k=2)
i ;SL Condition
| 100 mW input power 2.55 Wikg
normalized to 1W 25.5 Wikg £ 24.2 % (k=2)

Page 3 of 6 ! |
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Appendix (Additiona! asc - I= outside the scope of CNAS L0570)

Antenna Parameters vith s

Impedance, transformed o feao | 55.10- 6.03jQ
Return Loss -22.5dB
General Antenna Par: meicr Cesign
Electrical Delay (one dire -tion) 1.046 ns
After long term use with 10 OV or, only a slight warming of the dipole near the feed-point can

be measured

The dipole is made of star jard serninc coaxial cable: The center conductor of the feeding line is directly
connected to the second = m of ik = The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end cans are (o Ihe dipole arms in order to improve matching when loaded
according to the position =5 explain=c |- "Measurement Conditions" paragraph. The SAR data are not
affected by this change 7 = oy = ngth is still according to the Standard.
No excessive force must b= appias Jipole arms, because they might bend or the soldered
connections near the feed ot naged,
Additional EUT Data

Manufactured by SPEAG

Certificate No: Z22-60143 Page 4 ol 6
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DASYS5 Validation Report for 1107 T30 Date: 2022-05-09

Test Laboratory: CTTL, “eiin :

DUT: Dipole 3500 NiHz Type WV2; Serial: D3500V2 - SN: 1076
Communication Syste m: LIl W, Frequency: 3500 MHz; Duty Cycle: 1:1
Medium parameters 1 sed: 00 MHz; 0=2.924 S/m; & = 38.1; p = 1000 kg/m?
Phantom section: Rig it Seciio
Measurement Stand=d: DAS VS CEFENEC/ANSI C63.19-2007)

DASYS5 Configuration:

o Probe: EX DV | - ConvF(6.87, 6.87, 6.87) @ 3500 MHz;
Calibrated 202 :
« Sensor-St-face ' (Mechanical Surface Detection)
o Electronice DA« 5: Calibrated: 2022-01-12
o Phantom: /AF” Vo (Z0deg probe tilt); Type: QD 000 P51 Cx; Serial:
1062
e DASY5257.10 4f EMCAD X 14.6.14(7501)
Dipole Czalibratic i /P ' d=10mm, f=3500 MHz/Zoom Scan,
dist=1.4mm (8x!'«7)/C =asurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 62 0 wer Drift = -0.02 dB
Peak SAR (extra, olaled Y Wikg
SAR(1 g) =6.62 W/ 0) = 2.55 Wikg
Smallest distance frerm . i all points 3 dB below = 8 mm
Ratio of SAR at M2 {1 2 V1 =76.4%
Maximum value 15 ad) = 12.1 Wikg
dB
0
-6.46
-12.92
-19.39
-25.85
“32.3

0dB: 121V« - 0.83dBWIkg

Certificate No: Z22-60145 Page 5 0f 6
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Impedance Measi e W ilead TSL

CAICT

Trl 511 Log Mag 10,00d8/ ref 0.000ds [Fi]

000 B 5000000 GHz -22.518 de
40,00

30.00
20,00
10. 00
0. 000

-10.00

=20.00 3 _v_

|
=30.00

=40.00

=500 00 >

PERE =11 smith (R+fx) sScale 1.0000 [F1 pel]
>1 3.5000000 GHz 55,063 0 ~6.0324 0 7.5382-pF

/ N

,,_
3
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Client Sporton Certificate No: Z22-60146
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Object L3700\ © - SN: 1087

Calibration Procedure(s) 12.01

Calf’ = ‘racedures for dipole validation kits

Calibration date: May | 2
This calibration Certificate docuiments ceability to national standards, which realize the physical units of
measurements (Sl). The measu=menis =1 2 incertainties with confidence probability are given on the following

pages and are part of the certific 1te

All calibrations have been corductes 1+ | closed laboratory facility: environment temperature (22+3)°C and

humidity<70%.

Calibration Equipment used (M: TE =/ bration)

Primary Standards ID# “l Date (Calibrated by, Cerificate No.) Scheduled Calibration
Power Meter NRP2 103277 4-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 4-5ep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | S 7307 S ay-21(SPEAGNe,EX3-7307 _May21) May-22
DAE4 | S 1558 7n-22(CTTL-SPEAG Np.Z22-60007) Jan-23
Secondary Standards \ T . Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | v 1907 in-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer E5071C | [V "4¢ 1700 an-22 (CTTL, Ne.J22X004086) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Enginest gé

Reviewed by: Lin Hao SAR Test Engineei ﬁﬁi 7)47

Approved by: Qi iany SAR Projedt Leade: Nt
|

Issued: May 13, 2022
This calibration certificate shall 1 oe recion . sad exceptin fulilwithr.:ul written approval of the laboratory.

Certificate No: Z22-60146 Page | of 6 |
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Glossary:

TSL tissue simulati o tiguid

ConvF sensitivity i ' NORMX,y,z

N/A not 2 oplicab = ¢ not measured

Calibration is Perform d /oo 1 ‘o the Following Standards:

a) IEC/IEEE 62209-15Z ., “M=a-.r  nent Procedure for The Assessment of Specific Absorption
Rate of Humar Expo: rc I« cquency Fields from Hand-held and Body-mounted
Wireless Communici o L= “art 1528: Human Models, Instrumentation and
Procedures (Frequen: vy range o -z to 10 GHz)", October 2020

b) KDB 865664, "SAR [vizasti: ‘equirements for 100 MHz to 6 GHz"

Additional Document.. o1
¢) DASY4/5 Sysiem Ha dboc!

Methods Applied anid = o i o1 Parameters:

o Measurement Conc. 0j: i etalls are available from the Validation Report at the end
of the certificate. All 'gures 10 ¢ 1 the certificate are valid at the frequency indicated.

e Antenna Parameter: willi 7= he dipole is mounted with the spacer to position its feed
point exactly below & seni ng of the flat phaniom section, with the arms oriented
parallel to the body -

e Feed Point Impedar e a0 ' Loss: These parameters are measured with the dipole
positioned unde: th. i (tom. The impedance stated is transformed from the
measurement al the Sivi- oo 2l o the feed point. The Return Loss ensures low
reflected power. Nu 17 e o .¢, uired.

e Electrical Delay: Onr-way ©-12 b lween the SMA cohnector and the antenna feed point.
No uncertainty reqo =d

o SARmeasuiad. S- 1 e ¢ 1 the stated antenna input power,

SAR normalized. & 1 : normalized to an input power of 1 W at the antenna
connector. '

o SARfornominal T:  paran o« ne measured Tol parameters are used to calculate the

nominal SAR resull.

|
The reported unce: =i, vurement is staied as the standard uncertainty of
Measurement muli | rerage factor k+2. which for a normal distribution
Corresponds io a co =z} ' v of approximatezly 95%.

|

Certificate No: Z22-60146 Page 2 of 6
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Measurement Condiu
DASY system configuratic

DASY Version

toall, I

Extrapolation

Phantom

Distance Dipola CGen'

Zoom Scan Resolutio:

Frequency

Head TSL parameters
The following parameters

Nominal Head TSL pai

¢ 3700l
dcaloule

netars

Measurecl Head TSL .

Head TSL temperature

SAR result with Hea!
SAR averaged cver 1

SAR measured

SAR for nominal Head 7

SAR averaged over 10

SAR measured

ameater

SAR for nominal Head

Certificate No: Z22-60146

L. Beijing, 100191, China

iolac.en

v on page 1.

CAICT

DASY52

52.10.4

dy =4 mm, dz=14 mm

anced Extrapolation

ll2 Flat Phantom 5.1C

10 mm

with Spacer

Graded Ratio = 1.4 (Z direction)

1700 MHz + 1 MHz

1= applied.
i Temperature Permittivity Conductivity
220°C grT 3.12 mho/m
| (22.0+0.2) °C 71+6% 3.11 mho/m £ 6 %
st ‘ <1.0°C = —
il Condition
100 mW input power 6.69 Wikg
normalized (o 1W 66.7 Wikg + 24.4 % (k=2)
_|s|_ Condition
100 mW input power 247 Wikg
normalized to 1W 24,6 Wikg * 24.2 % (k=2)

Page 30f6
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Appendix (Additional asscss

Antenna Parameters

Impedance, transforme«

Return Loss
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DASYS5 Validation Rep et for |- SL Date: 2022-05-09
Test Laboratory: CTTL, "eiiny, -
DUT: Dipole 3700 NiHz Ty 10V/2; Serial: D3700V2 - SN: 1037
Communication Syst- n- L1 V' Frequency: 3700 MHz; Duty Cycle: 1:1
Medium parameters 1 sed: |- ViHz; 0 = 3.106 S/m; & = 37.12; p = 1000 kg/m?
Phantom section: Ric 1t Secticn
Measurement Stand- 1 TAS £ CE/IEC/ANSI C63.19-2007)

DASYS Configuration

o Probe: EX 'DV4 - ¢ ConvF(6.73, 6. 73 6.73) @ 3700 MHz:
Calibrated 2021-0

o Sensor-Siola

o Electronice DA

¢ Phantom f
1062

viechanical Surface Detection)
6 Calibrated: 2022-01-12
IR -~ Ldeg probe tilt); Type: QD 000 P51 Cx; Serial:

o DASYSHE2 " 11 EMCAD X 14.6 14(7501)
Dipole Calibratic 1 /#7n 1 d=10mm, f=3700 MHz/Zoom Scan,
dist=1.4mm (8x 1 «7)/C uk "1=asurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value 67 52 | wer Drift = -0.05 dB
Peak SAR (extra| olated) Wikg
SAR(1 g) =6.62 "/l E, L) =2.47 Wikg
Smallest distanc:. fror pe all points 3 dB below = 8 mm
Ratio of SAR af " * 3/ = 75%
Maximum value “54 0 () ) =12.6 Wike

dB

0

-6.98 |

-13.96 ‘

-20.95

-27.93

3491 | ;

0dB - 12.6 W .00 dBW/kg
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Client Sporton
CALIBRATION CERTIFICATE

Chiject D3Y00V2 - SN:1022

Certificate No: D3900V2-1022_Jul19

QA CAL-22.v4 _
Calibration Procedure for SAR Validation Sources between 3-6 GHz

Calibration procedina(s)

Callbration date: July 11, 2019

This calibration cadificale documents thi traceabilily to national standérds, which realize the physical units of measuraments (sh,
The measuraments and the uncarainties wilh confidence probahility ara given on the following pages and are parl ol Ihe cartificate,

Al calibrationis have been conducted |n tha closed ubaratory facility: environmen temperature (22 « 3)"C and humidity < 0%,

Calibration Equipmen! Used (M&TE criieal lof callbration)

Primary Standands iRl (Cal Data (Cortilickls Moo Scheduled Calibraton

Power mejer NEFP Sh; 104778 gd-Apr=10 (Mo, 21 7-028082/02883) Apr-20

Power sensor NAP-Z97 SN; 103244 03-Apr-18 (Mo, 217-02882) Apr-20

Power sensor NAP-291 SN: 105245 0a-Apr-18 (No. 217-02803) Apr-20

Refetanca 20 dB Atlanuaior SM: 6058 (200k) 04-Apr-18/(No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 F 06327 p4-Apr-18 {No, 217-02855) Apir-20

Falerance Frobe EX30V4 Shi: 3603 25-Mar-19 (No. EX3-3803. MariB) Mar-20

DAE4 S B01 I-Apr-18 (No. DAE4-601_Apr1) Apr-20

Secondary Standards I3 # Check Data {in housal Scheduled Chagk

Power meler E4419E SN; GHAA512475 30-0et=14 {in house chagk Feb-18) In house check: Ooi-20

Power sansor HP B4B1A SN Us37eoziad O7-001-15 (in hotse check Oel-18) In house check: Oat-20

Power sansor HF B481A SH: MY41083317 07-CietA5 {in house chiack Oct-18) in house check: Oct-20

AF generator &S SMT-06 SN: 100972 15-4un-15 (in holse chéck Oct-18) In hause check: Cot-20

Network Analyzer Agilant EB3584 | SN: LIS41080477 F1-Mar-14 (in hoise check Dat-18) In housa chack: Cetl-18
Mame Functlon Signaiurs

Calltirated by Jston Kastral Laboratory Teehnician w

Approved by: Kalla Pokavic Taohnical Managar

A

lsaued: July 11,2018

This callbration carificale shall not ba reproduced excapt in full without wrilten approval of the laboralory,
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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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for 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

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) 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.

o 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.

o 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.

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

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

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

« 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: D3900V2-1022_Jul1s Page 2 ol &



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx,dy =4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 375 3.32 mho/m
Measured Head TSL parameters (22.01£0.2)°C 372+6 % 3.23mho/m+6 %
Head TSL temperature change during test <0.5°C mnm -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.03 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

70.5 Wikg * 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.46 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.6 Wikg % 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 37.2 3.53 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37016 % 3.41 mho/m 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.64 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

66.6 W/kg * 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wikg * 19.5 % (k=2)

Certificate No: D3900V2-1022_Jul19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 472Q-41jQ

Return Loss -259dB

Antenna Parameters with Head TSL at 4100 NViHz

Impedance, transformed to feed point 57.0Q+0.7jQ

Return Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.101 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D3900V2-1022_Jul19 Page 4 of 6



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3900 MHz; Type: D39200V2; Serial: D3%00V2 - SN:1022

Communication System: UID (0 - CW; Frequency: 3000 MHz, Frequency: 4100 MH;:
Medium parameters used: f=3900 MHz; o= 3.23 8/m; g = 37.2; p= 1000 Iiga’m
Medium parameters used: [ = 4100 MHz; o =3.4] S/m; £, =37, p= 1000 kg/m'
Phantom section: Flat Section

Mensurement Standard: DASYS (IEEE/IEC/ANS] €C63,19-2011)

DASYS2 Configuration:

Probe: EX3DV4 - §N3503; ConvE(7.25, 7.25, 7.25) @ 3900 MHz,
ConvE(7.05, 7.05, 7.05) @ 4100 MHz; Calibrated: 25,03.2019

Sensor-Surface: | 4mm (Mechanical Surface Detection)
Electionits: DAE4 Sn601; Calibrated: 30.04.2019
Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS2 52.10.2(1504); SEMCAD X 14.6.12(7470)

Date: 11.07:2019

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Referenice Value = 73.25 Vim; Power Drift = 40.09 dB
Peuak SAR (extrapolated) = 20.0 W/kg

SAR(1 g) = 7.03 W/kg; SAR(10 g) = 2.46 W/kg
Maximum value of SAR (measured) = 13.7 W/kg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=4100MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Vilte = 69.96 V/im; Power Drift =0.01 dB
Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 6.64 W/kg; SAR(10 g) = 2.32 W/kg
Maximiim value of SAR (measured) = 13.2 Wikg

dB
0

-7.00

-14.00
-21.00
-28.00
-35.00

DdB= 137 W/ke=11.37 dBW/kg

Certificate No: DA900V2-1022_Jul1 2 Page 5of 6




Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D3900V2, Serial No. 1022 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D3900V2 - serial no. 1022

3900 Head
Real Imaginary
Date of Return-Loss
Delta (%) Impedance Delta (ohm) Impedance Delta (ohm)
Measurement (dB)
(ohm) (ohm)
2019.7.11 -25.9 47.2 -4.1
2020.7.7 -26.3 -1.5 47.9 0.7 -1.7 24
2021.7.7 -25.7 0.8 48.0 0.8 -4.6 -0.5
D3900V2 — serial no. 1022
4100 Head
Real Imaginary
Date of Return-Loss
Delta (%) Impedance Delta (ohm) Impedance Delta (ohm)
Measurement (dB)
(ohm) (ohm)
2019.7.11 -23.6 57.0 0.7
2020.7.7 -23.3 1.3 58.2 1.2 -1.1 -1.8
2021.7.7 -23.4 0.8 57.7 0.7 -1.7 2.4

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SPORTON LAB.

Dipole Verification Data> D3900V2, serial no. 1022

3900MHz - Head----2020.7.7

1 Start 3.7 GHz TFBW 70 kHz stop 4.3 6Hz B[ | 1 et 35 m v ik Ereel |

4100MHz - Head----2020.7.7

i@ s11 Log Mag 10.00dB/

1 Start 3.7 GHz TFBW 70 kHz stop 4.3 Griz IO ¢ =% 27 Gy
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3900MHz — Head----2021.7.7
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Client  Sporton Certificate No: D5GHzV2-1341_Dec21

CALIBRATION CERTIFICATE I

Object D5GHzV2 - SN:1341

Calibration pracedure(s)

QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date:

December 13, 2021

Calibration Equipment used (M&TE critical for calibration)

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

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

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 09-Apr-21 (No. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN; 103245 09-Apr-21 (No. 217-03292) Apr-22

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

Type-N mismaltch combination SN: 310982 /06327  09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec?20) Dec-21

DAE4 SN: 601 01-Nov-21 (No. DAE4-601_Nov21) Nov-22

Secondary Standards D # Check Date (in house) Scheduled Check

Power meter E4419B

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41092317
SN: 100872

SN: US41080477

Name
Jeffrey Katzman

Niels Kuster

30-Oct-14 (in house check Oct-20)
07-Oct-15 (in house check Oct-20)
07-Oct-15 (in house check Oct-20)
15-Jun-15 (in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function
Laboratory Technician

Quality Manager

This calibration certificate shall not be repraduced except in full without written approval of the laboratory.

In house check: Oct-22
In house check: Oct-22
In house check: Qct-22
In house check: Oct-22
In house check: Oct-22

Signature

Issued: December 14, 2021

Certificate No: D5GHzV2-1341 Dec21
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Calibration Laboratory of S,

; SN % S Schweizerischer Kalibrierdienst

Schmid & Partner iﬁé Service suisse d'étalonnage
Engineering AG g c Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,, J/F\\" ,\\:“ S swiss Calibration Service

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-Worn 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.

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: D5GHzV2-1341_Dec21 Page 2 of 8



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 V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx,dy =4.0mm, dz =1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0 £ 0.2) °C 349+6% 4.56 mho/m =6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.12 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.7 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.33 W/kg

SAR for nominal Head TSL parameters

normalized to. 1W

23.1 W/kg = 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 344 +6% 4.91 mho/m+6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.52 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

84.5 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.42 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1341_Dec21
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 354 5.22 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 342+6% 5.06 mho/m + 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.13 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

80.6 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.29 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1341_Dec21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 484 Q +0.1jQ

Return Loss -35.7 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 53.8Q +7.2jQ

Return Loss -22.2dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 514Q+50jQ

Return Loss -25.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1211 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D5GHzV2-1341_Dec21 Page 5 of 8



DASY5 Validation Report for Head TSL

Date: 13.12.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1341

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.56 S/m; & = 34.9; p = 1000 kg/m? ,

Medium parameters used: f = 5600 MHz; 6 = 4.91 S/m; & = 34.4; p = 1000 kg/m? ,

Medium parameters used: f = 5750 MHz; 6 = 5.06 S/m; &, = 34.2: p = 1000 kg/m?

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated: 30.12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 01.11.2021

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.28 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =71.5%

Maximum value of SAR (measured) = 18.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.67 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 8.52 W/kg; SAR(10 g) = 2.42 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.6%

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

Certificate No: D5GHzV2-1341_Dec21 Page 6 of 8



Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.44 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 19.8 W/kg

-6.00
-12.00
-18.00

_241 nﬂ

-30.00
0dB =19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Object DAE4 - SN: 715

Calibration Procedure(s) FF-Z11-002-01

Calibration Procedure for the Data Acquisition Electronics
(DAEXx)

Calibration date: December 29, 2021

pages and are part of the certificate.

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

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

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 15-dun-21 (CTTL, No.J21X04465) Jun-22
Name Function Signature

Calibrated by: Yu Zongying Il SAR Test Engineer év \ %

Reviewed by: Lin Hao 'SAR Test Engineer M

Approved by: Qi Dianyuan .l SAR Project Leader d?cﬁ\\‘_’/

Issued: December 31, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com Http://www.chinattl.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 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.

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

o The report provide only calibration results for DAE, it does not contain other
performance test results.
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Ajﬁ In Collaboration with
=777 s e a
NSl  CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mv
Low Range: 1LSB = 61nV full range = 1o #3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 405.122 + 0.15% (k=2) | 404.671 + 0.15% (k=2) | 404.495 + 0.15% (k=2)
Low Range 3.99094 + 0.7% (k=2) | 3.97897 +0.7% (k=2) | 3.97797 + 0.7% (k=2) ‘
Connector Angle
Connector Angle to be used in DASY system 330.5°+1¢° J

Certificate No: Z21-60491 Page 3 of 3
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Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9778
WWW.speag. swiss, info@speag.swiss

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is fixed using a screw, over tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the DAE
in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked to indicate that a fragile instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given in
the corresponding configuration file.

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

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To 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
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

TN_EH190306AE DAE4.docx 07.03.2019



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

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

client  Sporton Certificate No: DAE4-1664_May22
CALIBRATION CERTIFICATE |
Object DAE4 - SD 000 D04 BO - SN: 1664
Calibration procedure(s) QA CAL-06.v30

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 30, 2022

This calibration cerificate documents the lraceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facllity: environment temperature (22 + 3)°C and humidily < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 31-Aug-21 (No:31368) Aug-22
Secondary Standards ID # Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001 24-Jan-22 (in house check) In house check: Jan-23
Calibrator Box V2.1 SE UMS 006 AA 1002 24-Jan-22 (in house check) In house check: Jan-23

Name Function Signature
Calibrated by: Dominique Steffen Laboratory Technician /@\
Approved by: Sven Kihn Technical Manager (Y (1 b

t VUi

Issued: May 30, 2022

This calibration certificale shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,

: SO S Schweizerischer Kalibrierdienst
Schmid & Partner i}aﬁﬁﬁ c Service suisse d'étalonnage
Enginee ring AG T o— = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘.«47:_\\\:“\3‘ S Swiss Calibration Service
Mt
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

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
e 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.

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

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

o 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.

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

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

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

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

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

o [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

o Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1664_May22 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = 61nVv , fullrange= -1...... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y y4
High Range 404.881 £ 0.02% (k=2) | 404.778 £ 0.02% (k=2) | 405.050 *+ 0.02% (k=2)
Low Range 4.01145 £ 1.50% (k=2) | 4.00096 * 1.50% (k=2) | 4.00225 *+ 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

101.5°£1°

Certificate No: DAE4-1664_May22
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (LV) Difference (uV) Error (%)
Channel X + Input 199991.83 0.01 0.00
Channel X + Input 20002.77 1.01 0.01
Channel X - Input -20000.65 1.00 -0.00
Channel Y + Input 199990.67 -1.21 -0.00
Channel Y + Input 20001.33 -0.43 -0.00
Channel Y - Input -20002.29 -0.54 0.00
Channel Z + Input 199992.58 0.91 0.00
Channel 2 + Input 20000.66 -0.96 -0.00
Channel Z - Input -20003.49 -1.59 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.07 0.13 0.01
Channel X + Input 201.32 0.09 0.04
Channel X - Input -198.78 -0.15 0.07
Channel Y + Input 2000.94 0.13 0.01
Channel Y + Input 200.35 -0.79 -0.39
Channel Y - Input -199.26 -0.54 0.27
Channel Z + Input 2000.63 -0.23 -0.01
Channel Z + Input 200.31 -0.75 -0.37
Channel Z - Input -199.99 -1.30 0.66
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -4.34 -6.41
- 200 7.24 5.70
Channel Y 200 8.03 6.99
- 200 -8.51 -8.97
Channel Z 200 9.88 9.71
- 200 -12.89 -12.53

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV)

Channel X (V)

Channel Y (uV)

Channel Z (V)

Channel X 200 - 2.55 -3.06
Channel Y 200 6.23 - 3.52
Channel Z 200 7.89 4.61 -

Certificate No: DAE4-1664_May22
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (L.SB) Low Range (LSB)
Channel X 15988 14890
Channel Y 16015 16376
Channel Z 16025 13549

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (uV) | max. Offset (uv) | % '?S‘,’;atm“
Channel X -0.05 -1.84 0.87 0.38
Channel Y -0.38 -1.60 0.46 0.33
Channel Z -0.33 -0.98 0.76 0.30
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vec) —0.01 -8 -9

Certificate No: DAE4-1664_May22
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Schweizerischer Kalibrierdienst
Service suisse d’étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Client E‘oporton

1 Certificate No ( EX-3819_May22

| CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date

EX3DV4 - SN:3819

QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v6, QA CAL-23.v5,

QA CAL-25.v7

Calibration procedure for dosimetric E-field probes

May 30, 2022

u:alibration Equipment used (M&TE critical for calibration)

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

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

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

OCP DAK-3.5 (weighted) SN: 1249 20-Oct-21 (OCP-DAK3.5-1249_Oct21) Oct-22

OCP DAK-12 SN: 1016 20-Oct-21 (OCP-DAK12-1016_Oct21) QOct-22

Reference 20 dB Attenuator | SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr-23

DAE4 SN: 660 13-Oct-21 (No. DAE4-660_Oct21) Oct-22

Reference Probe ES3DV2 SN: 3013 27-Dec-21 (No. ES3-3013_Dec21) Dec-22

Secondary Standards ID Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: MY41498087 08-Apr-16 (in house check Jun-20) In house check: Jun-22

Power sensor E4412A SN: 000110210 06-Apr-16 (in house check Jun-20) In house check: Jun-22

RF generator HP 8648C SN: US3642U01700 04-Aug-989 (in house check Jun-20) In house check: Jun-22

Network Analyzer E8358A SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signature

Calibrated by Leif Klysner Laboratory Technician W%

Approved by Sven Kiihn Technical Manager

ek

Issued: June 9, 2022

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

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

A,B,C, D modulation dependent linearization parameters

Polarization ¢ ( rotation around probe axis

Polarization 9 #) rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

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) IEC/IEE 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 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

« NORMXx,y,z: Assessed for E-field polarization 9 =0 (f = 900MHz in TEM-cell: f > 1800MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E?-field uncertainty inside TSL (see
below ConvF).

* 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.

= DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

« Ax,y,z; Bx.y,z; Cx,y,z; Dx,y.z; VRx, ¥z: A, B, C, D are numerical linearization parameters assessed based on the data of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum

calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect 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 values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMXx.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

+50 MHz to +100 MHz.

Spherical isotropy (3D 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.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).

.
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EX3DV4 - SN:3819 May 30, 2022
Parameters of Probe: EX3DV4 - SN:3819
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k =2)
Norm (uV/(V/m)2) A 0.46 0.41 0.45 +10.1%
DCP (mV) B 105.0 103.0 105.2 +4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B o] D VR Max Max
dB | dB,/uv dB mV | dev. | UncE
k=2
0 CW X | 0.00 0.00 1.00 | 0.00 [ 1524 | +2.7% | 4.7%
Y| 0.00 0.00 1.00 169.3
Z| 0.00 0.00 1.00 1551

The reported uncertainty of measurement is stated as the standard uncertaint
factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

y of measurement multiplied by the coverage

A The uncentainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).

B Linearization parameter uncertainty for maximum specified field strength.
Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the field value.

Certificate No: EX-3819_May22
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EX3DV4 - SN:3819 May 30, 2022

Parameters of Probe: EX3DV4 - SN:3819

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle -65.5°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
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

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

Certificate No: EX-3819_May22

Page 4 of 10



EX3DV4 - SN:3819 May 30, 2022

Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)C Relative Conductivity" | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® Unc

Permittivity® (S/m) (mm) (k=2)

750 419 0.89 9.82 9.82 9.82 0.45 0.92 +12.0%
835 415 0.90 9.51 9.51 9.51 0.55 0.80 +12.0%
900 415 0.97 9.42 9.42 9.42 0.53 0.80 +12.0%
1750 40.1 1.37 8.57 8.57 8.57 0.33 0.86 +12.0%
1900 40.0 1.40 8.32 8.32 8.32 0.24 0.86 +12.0%
2000 40.0 1.40 8.14 8.14 8.14 0.29 0.86 +12.0%
2300 39.5 1.67 7.76 7.76 7.76 0.35 0.90 +12.0%
2450 39.2 1.80 7.57 7.57 7.57 0.29 0.90 +12.0%
2600 39.0 1.96 7.39 7.39 7.39 0.32 0.90 +12.0%
3300 38.2 2.71 6.92 6.92 6.92 0.20 1.20 +14.0%
3500 37.9 2.91 6.78 6.78 6.78 0.25 1.20 +14.0%
3700 37.7 3.12 6.72 6.72 6.72 0.25 1.25 +14.0%
3900 37.5 3.32 6.60 6.60 6.60 0.30 1.60 +14.0%
4100 37.2 3.53 6.47 6.47 6.47 0.30 1.60 +14.0%
4400 36.9 3.84 6.12 6.12 6.12 0.30 1.60 +14.0%
4600 36.7 4.04 6.10 6.10 6.10 0.30 1.70 +14.0%
4800 36.4 4.25 6.09 6.09 6.09 0.40 1.80 +14.0%
4950 36.3 4.40 5.97 5.97 5.97 0.40 1.80 +14.0%
5250 35.9 4.71 5.07 5.07 5.07 0.40 1.80 +14.0%
5600 35.5 5.07 4.55 455 455 0.40 1.80 +14.0%
5750 35.4 5.22 4.65 465 4.65 0.40 1.80 +14.0%

¢ Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the 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. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13MHz is 9-19MHz. Above 5GHz frequency validity can be extended to +110 MHz.

At frequencies up to 6 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation formula is applied to measured SAR
values. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.

Certificate No: EX-3819_May22 Page 5 of 10



EX3DV4 - SN:3819 May 30, 2022

Parameters of Probe: EX3DV4 - SN:3819

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)C Relative Conductivity® | ConvF X | ConvF Y | ConvFZ Alpha® | DepthS Unc
Permittivity® (S/m) (mm) (k=2)
6500 34.5 6.07 5.50 5.50 5.50 0.20 2.50 +18.6%

c Frequency validity at 6.5 GHz is —~600/+700 MHz, and +700 MHz at or above 7 GHz. The uncertainty is the RSS of the ConvF uncertainty at calibration
frequency and the uncertainty for the indicated frequency band.

F At frequencies 6-10 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation formula is applied to measured SAR
values. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is always less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3-6 GHz; and below +4% for frequencies between 6-10 GHz at any distance
larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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