Appendix A: Calibration Certificate
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Appendix A: Calibration Certificate

ES3DV3- SN:3292 Seplember 2, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Appendix A: Calibration Certificate

ES3DVa- SN:3282 Seplember 2, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters

Sensor Arrangement Triangular
Connactor Angle (°) 383 |
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diametsr 10mm
Tip Length 10 mm
Tip Diameter | 4 mm
Probe Tip fo Sensor X Calibration Peint | 2 mm
Probe Tip to Sensor Y Calibration Paint 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommeanded Measurement Distance from Surface 3 mm
Ceriificate Mo: ES3-3252_Sep16 Page 11 of 11
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Appendix A: Calibration Certificate

1.2. D835V2 Dipole Calibration Certificate

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

All calibrations have been conducted in the closed laboratory facility: environment te
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled

Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443)

Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443)
Reference Probe EX3DV4 | SN 3846 3- Sep-13 (SPEAG, No.EX3-3846_Sep13)
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14)
Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No.JZ13-394) :
Network Analyzer E8362B MY43021135  19-Oct-13 (TMC, No.JZ13-278)

Name
caﬁhm by: Yu Zongylng

Qi Dianyuan
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Appendix A: Calibration Certificate

j) DASY4/5 System Handbook

Nlethods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation Repor
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to posﬁm
point exactly below the center marking of the flat phantom section, with the
oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured
dipole positioned under the liquid filled phantom. The impedance stated is
from the measurement at the SMA connector to the feed point. The Return
ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the
point. No uncertainty required.
- SAR measured: SAR measured at the stated antenna input power.

SAR nomalized: SAR as measured, normalized to an input power of

,-fomo inal TSL parameters: The measured TSL |
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Appendix A: Calibration Certificate

220°C

(220£02)°C

lead TSL temperature change during test

<1.0°C

~ SARresult with Head TSL

SAR averaged over 1 c¢m’ (1 g) of Head TSL

Condition

SAR measured

250 mW input power

SAR for nominal Head TSL parameters

normalized to TW

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

| SAR measured

250 mW input power

SAR for nominal Head TSL parameters

normalized to 1W

Body TSL parameters

T

'he following parameters and calculations were applied.

Temperature

| Nominal Body TSL parameters

220°C

Measured Body TSL parameters

(220+0.2)°C

e change during test

<1.0°C

TSL
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Appendix A: Calibration Certificate
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e  CALIBRATION LABORATORY . 3
NN

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China “l i CALIBRATION

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 - No. L0570

E-mail: cttl@chinattl.com Hup://www.chinattl.cn

DASYS Validation Report for Head TSL Date: 24.07.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134
Communication System: UID 0, CW (0); Frequency: 835 MHz:Duty Cycle: 1:1
Medium parameters used: f= 835 MHz; ¢ = 0.904 S/m; & = 41.7; p = 1000 kg/m’
Phantom section: Center Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

e Probe: EX3DV4 - SN3846; ConvF(9.32, 9.32, 9.32); Calibrated: 2013-09-03;

« Sensor-Surface: 2mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

¢ Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/2

e« Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.91 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.60 W/kg
SAR(1 g) = 2.41 W/kg; SAR(10 g)=1.5
Maximum value of SAR (measured) = 3.

7 Wikg
)5 Wkg

dB

i

-8.42

0 dB =3.05 W/kg = 4.84 dBW/kg

Certificate No: Z14-97067 Page 5 of 8
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Sl CALIBRATION LABORATORY L =
SN
Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China "o/,,,fl\\l.\@‘ CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 i No. L0570
E-mail: cttl@chinattl.com Http://www.chinattl.cn
DASYS Validation Report for Body TSL Date: 24.07.2014

Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134
Communication System: UID 0, CW (0): Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.986 S/m: & = 55.6; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

o Probe: EX3DV4 - SN3846; ConvF(8.96, 8.96, 8.96); Calibrated: 2013-09-03:

« Sensor-Surface: 2mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

o Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA; Serial: 1161/1

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250
mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=Smm, dz=Smm

Reference Value = 57.01 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.66 W/kg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.10 W/kg

WA

0dB=3.10 W/kg =4.91 dBW/kg

Certificate No: Z14-97067 Page 7 of 8
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Appendix A: Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -28.92 48.84 3.34
2015-07-23 -28.70 -0.76 50.34 1.50 3.24 -0.1
2016-07-25 -28.81 -0.38 50.16 1.32 3.28 -0.06
Body
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) .
measurement (ohm) (ohm) impedance (ohm) (ohm)
2014-07-24 -23.03 50.91 7.08
2015-07-23 -24.64 7.00 48.52 -2.39 6.25 -0.83
2016-07-25 -23.86 3.60 48.95 -1.96 6.70 -0.38

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

Therefore the verification result should support extended calibration.
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Appendix A: Calibration Certificate

1.3. D1750V2 Dipole Calibration Certificate

All calibrations have been conducted in the closed laboratory facility: environr

Calibration Equipment used (M&TE critical for calibration)

102083
i

SN 1331
MY49070393
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