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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) |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, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February
2005

¢) 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) KDBB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:

e} 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.

e 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.

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

DASY Version DASYS52 52.8.8.1258
Extrapolation Advanced Extrapolation

Phantom Triple Fiat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx,

dy=4mm,dz=14mm

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 220°C 35.9 4.71 mho/m
Measured Head TSL parameters {22.010.2)°C 354+6% 4.64 mho/m+6 %
Head TSL temperature change during test <1.0°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

7.87TmW/g

SAR for nominal Head TSL parameters

normalized to 1W

78.4 mW /g £ 23.0 % (k=2)

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

Condition

SAR measured

100 mW input power

225mW/g

SAR for nominal Head TSL parameters

normalized to 1W

224 mW /g £ 22.2 % (k=2)
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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 35.4+6 % 5.02 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - -
SAR result with Head TSL at 5600 MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.16mW/g

81.5 mW /g £ 23.0 % (k=2)

SAR for nominal Head TSL parameters normalized to 1W

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

SAR measured 100 mW input power 232mW/g

23.2 mW Ig % 22.2 % (k=2)

normalized to 1W

SAR for nominal Head TSL parameters

Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 36.1+6% 5.17 mho/m £ 6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL at 5750 MHz
SAR averaged over1 ¢m® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.02mW/g

80.5 mW /g + 23.0 % (k=2)

SAR for nominal Head TSL parameters normalized to 1W

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

Condition

SAR measured

100 mW input power

226mW/g

SAR for nominal Head TSL parameters

normalized to 1W

22.7 mW Ig  22.2 % (k=2)
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Body TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+0.2)°C 478+6 % 5.39 mho/m £ 6 %
Body TSL temperature change during test <1.0°C - --e-

SAR result with Body TSL at 5250 MHz

SAR averaged over 1 ¢’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.59mW /g

SAR for nominal Body TSL parameters normalized to 1W 76.6 mW /g % 23.0 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition

SAR measured 100 mW input power 215mW/g

SAR for nominal Body TSL parameters normalized to 1W 21.4 mW /g £ 22.2 % (k=2)

Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 48416 % 5.70 mho/m £6 %
Body TSL temperature change during test <1.0°C w— e

SAR result with Body TSL at 5600 MHz

SAR averaged over1 cm’ (1 g) of Body TSL Congition

SAR measured 100 mW input power 8.03mW/g

SAR for nominal Body TSL parameters normalized to 1W 80.2 mW /g £ 23.0 % (k=2)
SAR averaged over10 ¢m® (10 g) of Body TSL Condition

SAR measured 100 mW input power 223mW/g

SAR for nominal Body TSL parameters normalized to 1W 223 mW /g £22.2 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2)°C 48616 % 5.83 mho/m £ 6 %
Body TSL temperature change during test <1.0°C — e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

746 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

74.6 mW /g % 23.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

Condition

SAR measured

100 mW input power

210mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.0 mW /g + 22.2 % (k=2)
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Appendix

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 48.40Q - 5.62|0

Return Loss -24.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 55.50 - 5.39iQ

Return Loss -22.8dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 52.40 - 4.20jQ

Return Loss - 26.5dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 50.4Q - 5.86jQ

Return Loss -247dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.20 - 1.59jQ

Return Loss -23.3dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 56.0Q - 0.37jQ

Return Loss -24.9dB
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.310ns

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 fo the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 01.05.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1151

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 4.636 mho/m; er = 35.38; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.015 mho/m; er = 35.41; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; o = 5.173 mho/m:; &r = 36.06;

p = 1000 kg/m3,

Phantom section: Center Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(5.13,5.13,5.13); Calibrated: 2016/9/26,
ConvF(4.59,4.59,4.59); Calibrated: 2016/9/26, ConvF(4.66,4.66,4.66);
Calibrated: 2016/9/26,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2016/2/2

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA,; Serial: 1161/3
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7372)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.52 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.1 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 18.3 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 = 58.03 V/im; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.9 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.85 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 35.0 W/kg

SAR(1 g) = 8.02 Wikg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 19.7 Wrkg

-10.00
-20.00
-30.00

-40.00

|

-50.00

0 dB = 19.7 W/kg = 12.94 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri 511 Log Mag 10.00d8/ Ref 0.000d8 [FL]

5000 % 3556000 GHz —24.337 OB
40.00 | 2. .5-8000000 GHz ~22.753 d
100 |53-517500000"GHz ~26. 507 dg-

30.00 |-
20.00
10.00
0. 000
-10.00
~20.00
-30.00 |-

el O 00 [ e O ety

-50.00

ey
MIM Si1 smith (R+Jx) Scale 1.000U [FL Dell

1 5.2500000 GHz 48.398 0 -5.6224 0 5.39
2 5.6000000 GHz 55.4B6 0 -5.3%942 0 5.
>3 5.7500000 GHz 52.426 0 -4.1955 0 67
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DASYS5 Validation Report for Body TSL Date: 01.04.2017
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1151

Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,

Frequency: 5750 MHz,

Medium parameters used: f = 5250 MHz; o = 5.388 mho/m; &r = 47.81; p = 1000

kg/m3, Medium parameters used: f = 5600 MHz; o = 5.704 mho/m; er = 48.39; p =

1000 kg/m3, Medium parameters used: f = 5750 MHz; 0 = 5.833 mho/m; er = 48.61;

p = 1000 kg/m3,

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

* Probe: EX3DV4 - SN7433; ConvF(4.68,4.68,4.68); Calibrated: 2016/9/26,
ConvF(3.98,3.98,3.98); Calibrated: 2016/9/26, ConvF(4.35,4.35,4.35);
Calibrated: 2016/9/26,

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn771; Calibrated: 2016/2/2

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7372)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.69 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) = 7.59 Wikg; SAR(10 g) = 2.15 Wikg

Maximum value of SAR (measured) = 17.7 Wikg

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 = 67.67 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 33.8 W/kg

SAR(1 g) = 8.03 Wi/kg; SAR(10 g) = 2.23 Wikg

Maximum value of SAR (measured) = 19.8 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.76 VV/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.1 Wikg

Maximum value of SAR (measured) = 17.5 Wikg

dB
0
-10.00
-20.00
-30.00
-40.00
-
-50.00
0dB =17.5 Wikg = 12.43 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri 511 Log Mag 10,0008/ Ref 0.00008 (F1 Del]

30-90 55500000 GRz <24.664 OB
Z_5.6000000 GHz -23.258 dB
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Client . | TA(Shanghai) Certificate No: Z17-97011

g

Object DAE4 - SN: 1291

Calibration Procedure(s) FEB s

Calibration Procedure for the Data Acquisition Electronics
(DAEX) s 7

Calibration date: 'January 19, 2017
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
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signalyre
. " " "~ . ’/ - a ’ I‘ -
Calibrated by: Yu Zongying SAR Test Engineer /5% -'-&;" \
ﬁ,’-’ i \‘;:/‘;:; \

Reviewed by: Qi Dianyuan SAR Project Leader B 1 n ]
A vy ]

Approved by Lu Bingsong Deputy Director of the laboratory . ‘"'r‘" A ?EPZ /
A /

Issued: Ylanuary 20, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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S~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
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.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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é TTI:; e_‘ e a g

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209

E-mail: cttl@chinattl.com Http:/fwww.chinattl.cn
DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 81nV , full range = % | +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 402,659 £ 0.15% (k=2) | 403.334 £ 0.15% (k=2) | 403.248 + 0.15% (k=2)
Low Range 3.97545 + 0.7% (k=2) | 3.93432+0.7% (k=2) | 3.99217 £0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 309°+1°
Certificate No: Z17-97011 Page 3 of 3
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ANNEX P: DAE4 Calibration Certificate (SN: 918)

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 Accredilation 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 Auden Certificate No: DAE4-918_Juni17

[CALIBRATION CERTIFICATE
|

Object DAE4 - SD 000 D04 BK - SN: 918

Calibration procedure(s) QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 26, 2017

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 I D # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 ! SN: 0810278 09-Sep-16 (No:19065) Sep-17

Secondary Standards | 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001  05-Jan-17 (in house check) In house check: Jan-18

Calibrator Box V2.1 SE UMS 006 AA 1002 05-Jan-17 (in house check) In house check: Jan-18
Name Function Signature

Calibrated by: Eric Hainfeld Technician f %:Z

Approved by: Fin Bomholt Deputy Technical Manager

vV U

Issued: June 27, 2017

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

Schmid & Partner iﬁ
Engineering AG S

Zeughausstrasse 43, 8004 Zurich, Switzerland Y

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

Glossary
DAE data acquisition electronics

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

S
Cc
S

Accreditation Ne.: SCS 0108

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.

e 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.

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

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

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

Certificate No: DAE4-918_Jun17 Page 2 of 5
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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 = -1......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.281 + 0.02% (k=2) | 404.460 £ 0.02% (k=2) | 403.989 + 0.02% (k=2)
Low Range 4.00985 + 1.50% (k=2) | 3.98987 % 1.50% (k=2) | 4.00748 + 1.50% (k=2)

Connector Angle

| Connector Angle to be used in DASY system

3205°+1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199997.53 1.66 0.00
Channel X + Input 20001.06 0.18 0.00
Channel X - Input -19999.21 2.54 -0.01
Channel Y + Input 199999.54 3.50 0.00
Channel Y + Input 19998.64 -2.18 -0.01
Channel Y - Input -20002.48 -0.70 0.00
Channel Z + Input 199998.12 232 0.00
Channel 2 + Input 19999.10 -1.64 -0.01
Channel Z - Input -20003.75 -1.87 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.47 0.04 0.00
Channel X + Input 202.27 1.41 0.70
Channel X - Input -199.71 -0.73 0.37
Channel Y + Input 1999.78 -0.56 -0.03
Channel Y + Input 200.27 -0.58 -0.29
Channel Y - Input -199.64 -0.64 0.32
Channel Z + Input 1998.88 -1.48 -0.07
Channel 2 + Input 199.72 -1.17 -0.58
Channel Z - Input -200.30 -1.28 0.64
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 (pV) Average Reading (pV)
Channel X 200 5.05 2.76
- 200 -1.72 -4.22
Channel Y 200 11.69 11.15
- 200 -12.82 -13.03
Channel Z 200 -13.95 -14.43
- 200 12.95 12.28

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 -1.02 -5.63
Channel Y 200 8.60 - 0.39
Channel Z 200 1147 5.99 5
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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 (LSB)

Low Range (LSB)

Channel X 15931 15063
Channel Y 16009 15979
Channel Z 16000 16756

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

Input 10MQ

Average (pV) min. Offset (uV) | max. Offset (uV) Sud. Ii)::;ation
Channel X -0.13 -1.84 2.01 0.74
Channel Y 0.89 -1.34 2.26 0.45
Channel Z 0.03 -1.02 1.34 0.47

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 (+ Vee) +7.9
Supply (- Vee) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vece) -0.01 -8 -9
Certificate No: DAE4-918_Jun17 Page 50f 5
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ANNEX Q: DAE4 Calibration Certificate (SN: 1317)

Calibration Laboratory of S Schweizerischer Kallbrierdienst
Schmid & Partner Service suisse détalonnage

Engineering AG = Servizio svizzero di taratura
Zeughausstrasse Ea. BOO4 Zurich, Switzerland ”‘/ﬁ Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

This calibration certificale documents the traceability 10 national standards, which realize the pirysical units of measurements (51).
The measuraments and the uncertainties with confidence probability ane given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboralory facility: environment lamperature (22 = 3)°C and humidity < T0%.

Calibration Equipment used (MATE eritical for calibration)

Primary Slandards D # Cal Dala (Certificale Na.) Scheduled Cakbmation
Keithley Multimeter Type 2001 SN: 0810278 1-Aug-17 (No:21092) Aug-18

Secondary Standards Dr Chick Dala (in housa) Scheduled Chack
Auto DAE Calibration Uit SE UWS 053 AA 1001 O4-Jan-18 (in housa check) In housa chock: Jan-19
Calibrator Box V2.1 SE UMS 000 AA 1002  O4-Jan-18 (in house check) In house check: Jan-18

Approved by:

This calibration cartificate shall nol be reproduced axcepd in full without wiitten approval of the libaratorny.
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a o\..,Pllll'r
Calibration Laboratory of & H:/\__}'-,,} f‘mmw‘{ S Schwelzerischer Kalibrlerdienst
Schmid & Pariner j c c Service sulsse d'étalonnage
Engineering AG 3 3 Servizlo svizzero di taratura
Zeughausstrasse 43, 004 Zurich, Switzerdland 'ﬁ "\.., wY/ S Swiss Callbration Service
Accredied by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service ls one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration certificales

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 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.

s 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 zere input voltage

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

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

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

= [Low Battery Alarm Veoltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

modes.
Certificate No: DAE4-1317_Mar18 Page 2ef5
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DC Voltage Measurement
A/D - Convertar Resclution nominal

High Range: 1LSB = 6.1pV, fullrange = -100...+300 mV
Low Range: 1LSBE = 610V, fullrange =  -1......4+3mv
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.713 £ 0.02% (k=2) | 404.474 £ 0.02% (k=2) | 403.834 + 0.02% (k=2)
Low Range 3.97916 £ 1.50% (k=2) | 3.99031 + 1.50% (k=2) | 3.96832 + 1.50% (k=2)

Connector Angle

I Connector Angle to be used in DASY system

332.0°x1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (W) | Ditference (uV) Error (%)
Channel X + Input 200033.59 -2.39 0.00
Channel X + Input 20006.23 0.60 0.00
Channel X = Input -20003.30 20 -0.01
Channel ¥ + Input 200032.59 -3.60 -0.00
Channel ¥ + Input 20003.70 -1.89 -0.01
Channel ¥ = Input =20004.09 1.35 -0.01
Channel Z + Input 200035.04 -0.93 -0.00
Channel Z + Input 20005.33 -0.22 -0.00
Channel Z =Input -20006.76 -1.25 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.75 0.20 o
Channel X + Input 200.99 -0.43 -0.21
Channel X = Input -197.13 1.49 -0.75
Channel ¥ + Input 2001.26 -0.25 -0.01
Channel ¥ + Input 200.67 -0.56 -0.28
Channel ¥ - Input -199.10 -0.34 017
Channel Z + Input 2000.58 -0.47 -0.02
Channel Z + Input 200.06 -1.17 -0.58
Channel 2 = Input -199.95 -1.18 0.60
2. Common mode sensitivity
DASY measurement parameters: Auto Zerc Time: 3 sec; Measuring ime: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 11.88 10.25
= 200 -8.69 -10.35
Channel ¥ 200 11.35 11.40
-200 -13.18 =12.90
Channel £ 200 1.73 1.34
=200 -2.98 -3.58
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (V) Channel Z (pV)
Channel X 200 - 222 -4.63
Channel ¥ 200 B.79 - 3.02
Channel Z 200 10.60 6.05 -
Certificate No: DAE4-1317_Mar18 Page 4 al 5
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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 (LSB) Low Range (LSB)
Channel X 15758 16030
Channel ¥ 16498 16052
Channel Z 16107 15724

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

Input 10MQ
Average (1V) | min. Offset(uV) | max.Oftset(uv) | S'* ”[EG‘“"“
Channel X 1.03 -0.09 2.36 0.48
Channel Y -0.33 -1.77 1.22 0.54
Channel Z -1.81 -3.67 -0.40 0.67
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <2514
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 infarmation)
Typical values Alarm Level (VDC)
Supply (+ Vec) +74
Supply (- Vec) -T.6
9. Power Consumption ({Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vee) 0.0 -8 N:]
Certificate No: DAE4-1317_Mar18 Paga 5 of 5
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ANNEX R: Product Change Description (Variant A)

The mobile phone BLA-L29 old board and BLA-L29 new board are LTE/UMTS/GSM mobile phone
with Bluetooth. The differences between BLA-L29 old board and BLA-L29 new board are showed in
the following table. Other parts of the mobile phone are the same, including the appearance, the

antenna, Chipset, Bluetooth mode, Wifi mode, Adapter, Battery, and so on.

BLA-L29 old board BLA-L29 new board
GSM four bands the same the same
WCDMA bands the same the same
LTE bands the same the same
LTE CA(Uplink) the same the same
CE bands the same the same
SIM card the same the same
Hardware Version the same the same
Software Version the same the same
NFC the same the same
External camera the same the same
internal camera the same the same
FLASH the same the same

Remove redundant resistors and capacitors,
optimization antenna matching circuit (L305:

27nH->0.5pf,L309: 0->1.5nH,L321:

Mainboard different
2.4nH->1.5nH,L318: 11nH->9.1nH) , add
corrosion protection circuit and adjust the
device position, adjust shielding box.
Adjust the position of the part of the

PCB layout different resistances and capacitors, not affect RF
and antenna.

LCD FPC different Adjust the main FPC of TPLCD COF region

Shield Lid different Adjust the shield lid

TA Technology (Shanghai) Co., Ltd. TA-MB-04-003S Page 873 of 877
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The local metal of the waterproof is changed

Waterproof different
to plastic

Appearance the same the same

Bluetooth mode the same the same

WLAN mode the same the same

BT/ WLAN antenna the same the same

GSM/ WCDMA /LTE

the same The same

antenna

Adapter the same the same

Battery the same the same

Chipset the same the same

Memory the same the same

RF Parameter

The same RF Parameter in the same

band

The same RF Parameter in the same band

Dimension

the same

the same

Main Frequency NV

The same NV in the same band

The same NV in the same band

TA Technology (Shanghai) Co., Ltd. TA-MB-04-003S
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ANNEX S: Product Change Description (Variant B)

BLA-L29 is subscriber equipment in the LTE/ WCDMA/GSM system. The LTE frequency band is
Band 1,Band 2,Band 3,Band 4,Band 5, Band 6, Band 7,Band 8, Band 9,Band 12,Band17, Band

18 .Band 19, Band 20, Band 26, Band 28, Band 32,Band 34,Band 38,Band39, Band 40 and Band 41.
The HSUPA/HSDPA/UMTS frequency band is Band |, Band II, Band IV, Band V, Band VI, Band VIl
and Band XIX, The GSM/GPRS/EDGE frequency band includes GSM850 and GSM900 and
DCS1800 and PCS1900, The Mobile Phone implements such functions as RF signal
receiving/transmitting, LTE/ WCDMA /GSM protocol processing, voice, video, MMS service, GPS,
NFC and WIFI etc. Externally it provides earphone port (to provide voice service) and dual USIM card
interfaces. It also provides Bluetooth module to synchronize data between a PC and the phone, or to
use the built-in modem of the phone to access the Internet with a PC, or to exchange data with other

Bluetooth devices.

The changed points:

Item The detail changed points

Supported uplink CA New add to support CA_2C, CA 7C, CA _38C,CA 41C
Power of tune up decreased, the detail changes please
refer to the attached excel

LTE Band 2 Main Antenna

Power of tune up decreased, the detail changes please

LTE Band 2/38/41 Second Antenna
refer to the attached excel
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ANNEX T: Product Change Description (Variant C)

The mobile phone BLA-L29 and BLA-L09 are LTE/UMTS/GSM mobile phone with Bluetooth. The
differences between BLA-L29 and BLA-L09 are showed in the following table. BLA-L0O9 delete one
SIM by software. Other parts of the mobile phone are the same, including the appearance, the
antenna, Chipset, Bluetooth mode, Wi-Fi mode, Adapter, Battery, and so on.

BLA-L29 BLA-LO9

GSM Bands B2/B3/B5/B8 B2/B3/B5/B8

WCDMA Bands B1/B2/B5/B8/B4/B6/B19 B1/B2/B5/B8/B4/B6/B19
FDD LTE: FDD LTE:
B1/B2/B3/B4/B5/B6/B7/B8/B9/B12/B17 | B1/B2/B3/B4/B5/B6/B7/B8/B9/B12/B17
/B18/B19/B20/B26/B28/B32 /B18/B19/B20/B26/B28/B32

LTE Bands
TDD LTE: TDD LTE:
B34/B38/B39/B40/B41(110M, B34/B38/B39/B40/B41(110M,
2545-2655) 2545-2655)
GSM 850/1900 GSM 850/1900

FCC Bands WCDMA Band Il/IV/V WCDMA Band Il/IV/V
LTE LTE
B2/B4/B5/B7/B12/B17/B26/B38/B41 B2/B4/B5/B7/B12/B17/B26/B38/B41

SIM Card Two One

Hardware Version | The same The same

Software Version Different Different

NFC The same The same

External camera The same The same

Internal camera The same The same

Flash The same The same

Mainboard The same The same

PCB layout The same The same

Appearance The same The same

Bluetooth mode The same The same

WLAN mode The same The same

BT/WLAN antenna | The same The same

GSM/WCDMA/LT
The same The same

E antenna

Adapter The same The same

Battery The same The same

Chipset The same The same

Memory The same The same
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RF Parameter

The same RF Parameter in the same
band

The same RF Parameter in the same
band

Dimension

The same

The same

Main Frequency
NV

The same NV in the same band

The same NV in the same band
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