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ANNEX O: D5GHzV2 Dipole Calibration Certificate

of the certificate.

fe been conducted in the closed laboratory facility: environment temperature(22+3)c and

:nt used (M&TE critical for calibration)

ID# Cal Date(Calibrated by, Certificate No.) Sche
p2 106276 11-Apr-19 (CTTL, No.J19X02605)
WPBA | 101369 11-Apr-19 (CTTL, No.J19X02605)
X3DV4 | SN 3846 25-Mar-19(CTTL-SPEAG,No.219-60064)
SN 1555 22-Aug-19(CTTL-SPEAG,No.Z19-60295)
rds ID # Cal Date(Calibrated by, Certificate No.) Sche
nal Generator E
workAnalyzerE
rated by:
ewed by:
'oved by:
calibration cert
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oA ¢ inattl.cn
Glossary:
TSL Jid
ConvF IORMx,y,z
N/A measured
- According tc ng Standards:
ZEE Recomm ' for Determining the Peak
ic Absorption the Human Head from Wireless
s Measurem s”, June 2013
ment procedu nent of specific absorption rate of human
:ncy fields froi and body-mounted wireless
- Part 1: Devic 0 the ear (Frequency range of 300MHz to

-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless

ation devices used in close proximity to the human body (frequency range of
6GHz)", March 2010

34, SAR Measurement Requirements for 100 MHz to 6 GHz

locumentation:
System Handbook

Methods Ap erpretation of Parameters:
e Measure, ns: Further details are available from the Validation Report at the en
| of the cel ures stated in the certificate are valid at the frequency indicated.
i e Antenna /ith TSL: The dipole is mounted with the spacer to position its feed
| point exa + center marking of the flat phantom section, with the arms oriented
parallel t¢ s.
e Feed Poi rand Return Loss: These parameters are measured with the dipole
positione juid filled phantom. The impedance stated is transformed from the

MA connector to the feed point. The Return Loss ensures low
certainty required.
vay delay between the SMA connector and the antenna feed point.

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

)arameters: The measured TSL parameters are used to calculate the
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inattl.en
on page 1.
DASY52 V52.10.4
inced Extrapolation
e Flat Phantom 5.1C
SL with Spac
dx, ¢ 4 mm Graded Ratio = 1.4 (z
5 z
5 z
] z
5250 MHz
o oo GAICUIELIONS WETE appiou.
Temperature Permittivity Con
ead TSL parameters 220°C 359 4.71
Head TSL parameters (220+0.2)°C 369+6% 459m
temperature change during test <1.0°C —
vith Head TSL at 5250 MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.76 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.0 Wikg + 24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.3 Wikg + 24.2 % (k=2)
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ivity Cot
5.00
6 % 4961
kg
4.4 % (k=2)
TSL Condition
100 mW input power 2.29W
normalized to 1W 23.0Wlkg £ 2.
2 applied.
Temperature Permittivity Conductivity
22.0°C 354 5.22 mho/m
(22.0+0.2) °C 36.1+6% 512 mho/m +6 %
<1.0°C s s

L at 5750 MF
(1 g) of Head T%

parameters

* (10 g) of Head

‘ondition

W input power

alized to 1W

‘ondition

s ew AW iNANE newar

yminal Head TSL parameters

norm

kg

4.4 % (k=2)

kn
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ttl@chinattl.com http://www.chinattl.cn

arameters at 5250 MHz
| parameters and calculations were applied.

Temperaturn vity Conductivity
iody TSL parameters 220°C 5.36 mho/m
neters (22.0+0.2) °C 48.1 £6 % 5.27 mho/m £ 6 %
inge during test <1.0°C - P

L at 5250 MHz
(1 g) of Body TSL Condition
100 mW input power 7.37 Wikg
minal Body TSL ¢ normalized to 1TW 73.4 Wikg % 24.4 % (k=2)
jed over 10 ¢m ) rsL Condition
red 100 mW input power 2.09 Wikg
minal Body TSL ¢ normalized to 1W 20.8 Wikg + 24.2 % (k=2)
applied. ,
’_P Temperature Permittiy ductivity
| 220°C 48.5 mho/m
(22.0+0.2)°C 474 +€ ho/m +6 %
<1.0°C ——- g
g
4 % (k=2)
100 mv
norma
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ductivity
mho/m
(22.0+0.2) °C
<1.0°C
z
:_ Cc
T 100 m\
SAR for nominal Body TSL parameters T norms 73.5 Wikg £ 24,
SAR averaged over 10 cm® (10 g) of Body TSL Cc
SAR measured 100 m\ 2.07 Wik
SAR for nominal Body TSL parameters norms 20.6 W/kg + 24,
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icope of CNAS L0570)

52.40-6.47jQ
| -2t
at 5600 MHz
57.0C
-2
Antenna Parameters with Head TSL at 5750 MHz
Impedance, transformed to feed point 55.90 + 0.16jQ
Return Loss -25.0dB
Antenna Parameters with Body TSL at 5250 MHz
, transformed to feed point -5.33j)Q
s .3dB
rameters with Body TSL at 5600 MHz
, transformed to feed point -2.15jQ
5 -22
rameters with Body TSL at 5750 MHz
, fransformed to feed point 55.40
5 -25
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i
LTat. VAUEGCIIngiLeom
General Antenna Param
Electrical Delay (one directic 1.066 ns —‘
After long term use with 100V varming of the dipole near the feedpoint can
be measured.
rd semirigid coa center conductor of the feeding
of the dipole. Tl ierefore short-circuited for DC-¢
; are added to tt n order to improve matching wt
xplained in the ' conditions" paragraph. The SA
averall dipole le irding to the Standard.
ipplied to the dij use they might bend or the sol

1t may be dams

ZUT Data

ed by SPEAG
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:for Head TSL Date: 02
ijing, China
D5GHzV2; Serial: D5GHzV2 - SN: 1151
stem: CW; Frequency: 5250 MHz, Frequency: 56(
Hz,
3 used: f = 5250 MHz; o = 4.592 S/m: & = 36.91; p
ameters used: f = 5600 MHz; o = 4.963 S/m; g = 3€
_ . N parameters used: f = 5750 MHz; 0 = 5.123 S/m; ¢, = 20.UD; p
) kg/m3,
»m section: Center Section
guration:
obe: EX3DV4 - SN3846; ConvF (5.4, 5.4, 5.4) @ 5250 MHz: ConvF(4.64,
34, 4.64) @ 5600 MHz; ConvF(4.92, 4.92, 4.92) @ 5750 MHz; Calibrated:
19-03-25
insor-Surface: 1.4mm (Mechanical Surface Detection)
sctronics: DAE4 Sn1555; Calibrated: 2019-08-22
1antom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx: Serial: 1062
:asurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14
183)

¢ Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
-4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
tnce Value = 70.08 V/m; Power Drift = -0.07 dB
3AR (extrapolated) = 33.7 W/kg
SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.22 W/kg
Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 =63%
Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.02 \V//m; Power Drift = -0.07 dB

~ " 3AR (extrapol

lg)=8.02W g
:st distance fr 'below =7.2 mm
of SAR at M2
lum value of { g
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E-mail: ct

Dipole
dist=1
Refere
Peak ¢
SAR(1

[ T P

http:/www.chinattl.cn

'Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,

)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
i8.01 V/m; Power Drift = -0.08 dB
ated) = 37.0 Wikg

<g; SAR(10 g) = 2.18 Wikg

i Wi - -
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E-mal: ct

DASY5 Valid
Test Laboratc
DUT: Dipole
Comm
Freque

http://www.chinattl.cn

for Body TSL .27.2020
jing, China

D5GHzV2; Serial: D5GHzV2 - SN: 115

stem: CW, Frequency: 5250 MHz, Fre 0 MHz,
1z,

n p-arameters used: f = 5250 MHz; o = 5. 48.1; p=100
n parameters used: f = 5600 MHz: ¢ = Er = 47.44; p

Medium parameters used: f = 5750 Mt S/m; er = 47
g/m3,

'im section: Right Section

guration:

dbe: EX3DV4 - SN3846; ConvF(5.01,5.01,5.0 , _ ____ __ z ConvF(4.29, ...,

;; ConvF(4.32, 4.32, 4.32) @ 5750 MHz; Calibrated: 2019-03-25,
1.4mm (Mechanical Surface Detection)

4 Sn1555; Calibrated: 2019-08-22

V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
N: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14

Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,

.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
nce Value = 62.50 V/m; Power Drift = 0.03 dB
‘AR (extrapolated) = 30.1 W/kg

g) = 7.37 Wikg; SAR(10 g) = 2.09 Wikg

st distance from peaks to all points 3 dB below = 7.2 mm
f SAR at M2 to SAR at M1 = 64.9%

AR (measured) = 17.2 W/kg

'Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
i3.00 V/m; Power Drift = 0.07 dB
ated) = 33.3 Wikg
<a: SAR(10 a) = 2.21 Wikg
Il points 3 dB below = 7.2 mm
=63.4%
d) = 18.6 Wikg
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ANNEX P: DAE4 Calibration Certificate (SN: 1291)
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ANNEX Q: DAE4 Calibration Certificate (SN: 1692)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Ssn.dca (SAS)

The Swite Arrcraditatian Camdan 1

ilibration date:

lis calibration certifi
@ measurements a

| calibrations have been conducted in 1l

tlibration Equipment used (MA&TE critic.

imary Standards ID#
lithley Multimeter Type 2001 SN:
icondary Standards ID#
to DAE Calibration Unit SE
llibrator Box V2.1 SE
Calibrated by:
Approved by:

Is calibration certific

lificate No: DAE4

y lhll'll'i iy,
“\\ 1,

im

\!‘\ S

f"’\
AN

f facility: environment temperature (22

Cal Date (Cerificate No.)

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

itation No.: SCS 0108

< 70%.

luled Calibration

31-Aug-21 (No:31368)

Check Date (in house)

2

luled Check

07-Jan-21 (in house check)
07-Jan-21 (in house check)

se check: Jan-22
se check: Jan-22
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Calibration Laboratory of

w1y,
N 2 librierdienst
SN/ ”, terischer Kalibrierdiens

Schmid & Partner i‘\\‘ﬁ sulsse d'étalonnage
Engineen’ng AG ! /!_}E___“ - ) svizzero di taratura
Zeughausstrasse 43, B004 Zurlch, Switzerland '@,’/';f,:-\\\\?‘ ‘allbration Service

AR

Accredited by the Swiss Accredilation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA

ato.: SCS 0108

r L~
LI TUI e LRt

Multilateral Ag t for the gnition 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
* 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.

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

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage is included in this
measurement,

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

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

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

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

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

e Input resistance: Typical value for information: DAE input resistance at the connec!
during internal auto-zeroing and during measurement.

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

«  Power consumption: Typical value for information. Supply currents in various operz

modes.
Cer -1692_Oct21
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, fullrange =  -100...+300 mV
Low Range: 1LSB = 61nV, fullrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y r 4
High Range 404.451 + 0.02% (k=2) | 404.531 1 0.02% (k=2) | 404.388 + 0.02% (k=2)
Low Range 3.95023 + 1.50% (k=2) | 4.00333 + 1.50% (k=2) | 3.97913 + 1.50% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

3345°¢1° |

Certificate No: DAE4-1692_0ct21
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reading (V) Difference (V) Error (%)
Channel X + Input 199998.31 210 0.00
Channel X + Input 20004.35 2.07 0.01
Channel X = Input -19997.45 422 -0.02
Channel Y + Input 199996.63 0.87 0.00
Channel Y + Input 20001.14 -1.08 -0.01
Channel Y = Input -20002.28 -0.47 0.00
Channel Z + Input 199998.12 1.98 0.00
Channel Z + Input 20002.54 0.26 0.00
Channel Z - Input -20001.19 0.53 -0.00
Low Range Reading (V) Difference (pV) Error (%)
Channel X + Input 2001.64 0.32 0.02
Channel X + Input 202.20 0.58 0.29
Channel X - Input -197.54 0.78 -0.39
Channel Y + Input 1999.35 -1.87 -0.09
Channel Y + Input 200.36 -1.25 -0.62
Channel Y = Input -199.29 -0.98 0.49
Channel Z + Input 2000.89 -0.32 -0.02
Channel Z + Input 200.91 -0.59 -0.29
Channel Z - Input -199.57 -1.16 0.58

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 (V) Average Reading (uV)
Channel X 200 15.85 13.56
- 200 -12.16 -14.19
Channel Y 200 21.51 20.97
- 200 -24.04 -24.35
Channel Z 200 -6.87 -7.13
- 200 6.28 5.75

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

Input Volta ‘hannel Y (uV) | Channel Z (uV)
Channel X 200 -0.88 -2.39
Channel Y 200 - 2.3
Channel Z 200 3.02 -

Certificate No: DAE4-1692_Oct21
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4. AD-Converter Values with Inputs shorted

DASY measuroment paramolors: Aulo Zoro Time: 3 aoo; Mona
High Range (LS U}
Channel X 16040
Channel Y 15800
Channel Z 16625 15099
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Timo: 3 sec; Measuring time: 3 soc
Input 10MQ
Std. Deviation
Average (V) min. Offset (uV) | max. Offset (V) (V)
Channel X 1.24 -0.39 2.50 0.44
Channel Y -0.70 -1.86 0.77 0.48
Channel 2 -0.23 -1.42 0.54 0.37
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25(A
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 (+ Vec) +7.9
Supply (- Vee) -7.6

9. Power Consumption (Typical values for information)
Typical values

Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
Page 50l 5
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ANNEX R: The EUT Appearance

The EUT Appearance are submitted separately.
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ANNEX S: Test Setup Photos

The Test Setup Photos are submitted separately.
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