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Client : BTL Inc. Certificate No: Z19-60160 

CALIBRATION CERTIFICATE 

Object DAE4 - SN: 1390 

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

Calibration Procedure for the Data Acquisition Electronics 

(DAEx) 

Calibration date: May 25, 2019 

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 20-Jun-18 (CTTL, No.J 18X05034) June-19 

Name Function ~re 
Calibrated by: Yu Zongying SAR Test Engineer ~ 
Reviewed by: Lin Hao SAR Test Engineer $1;, 
Approved by: Qi Dianyuan SAR Project Leader ~~ 

Issued: May 27, 2019 

This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 
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Glossary: 
DAE 
Connector angle 

data acquisition electronics 
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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DC Voltage Measurement 
AID - Converter Resolution nominal 

High Range: 1 LSB = 6.1 µV, 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 403.540 ± 0.15% (k=2) 403.454 ± 0.15% (k=2) 404.331±0.15% (k=2) 

Low Range 3.98405 ± 0.7% (k=2) 3.98320 ± 0.7% (k=2) 3.98431 ± 0.7% (k=2) 

Connector Angle 

Connector Angle to be used in DASY system 70.5° ± 1 ° 
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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 

Client BTL (Auden) 

!CALIBRATION CERTIFICATE 

Object DAE3 - SD 000 D03 AA - SN: 420 

Calibration procedure(s) QA CAL-06.v29 

5 Schweizerischer Kalibrierdienst 

Service suisse d'etalonnage 

C Servizio svizzero di taratura 

S Swiss Calibration Service 

Accreditation No.: SCS 0108 

Certificate No: DAE3-420_Jun19 

Calibration procedure for the data acquisition electronics (DAE) 

I 
Calibration date: June 21, 2019 

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 1D# Cal Date (Certificate No.) 

Keithley Multimeter Type 2001 I SN: 0810278 03-Sep-18 (No:23488) 

Secondary Standards ID# Check Date (in house) 

Auto DAE Calibration Unit SE UWS 053 AA 1001 07-Jan-19 (in house check) 

Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-19 (in house check) 
-

Name Function 

Calibrated by: Dominique Steffen Laboratory Technician 

Approved by: Sven Kuhn Deputy Manager 

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

Scheduled Calibration 

Sep-19 

Scheduled Check 

In house check: Jan-20 

In house check: Jan-20 

Signature 

Issued: June 21, 2019 



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 

Glossary 
DAE data acquisition electronics 

S Schweizerischer Kalibrierdienst 

c 
s 

Service suisse d'etalonnage 

Servizio svizzero di taratura 
Swiss Calibration Service 

Accreditation No.: 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 
• 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. 

• 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. 
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DC Voltage Measurement 
AID - Converter Resolution nominal 

High Range: 1LSB = 6.1µV, 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 405.532 ± 0.02% (k=2) 405.108 ± 0.02% (k=2) 406.157 ± 0.02% (k=2} 

Low Range 3.95803 ± 1.50% (k=2) 4.02209 ± 1.50% (k=2) 3.96059 ± 1.50% (k=2) 

Connector Angle 

Connector Angle to be used in DASY system 162.5 ° ± 1 ° 
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Appendix (Additional assessments outside the scope of SCS0108) 

1. DC V It L" o aQe meantv 
High Range Reading (µV) Difference (µ V) Error(%) 

ChannelX +Input 200033.86 0.52 0.00 

ChannelX +Input 20010.20 5.18 0.03 

ChannelX - Input -20006.77 -1.36 0.01 

ChannelY +Input 200037.11 3.95 0.00 

ChannelY +Input 20007.47 2.40 0.01 

ChannelY - Input -20007.27 -1.75 0.01 

Channel Z +Input 200035.33 2.26 0.00 

ChannelZ +Input 20007.07 2.09 0.01 

ChannelZ - Input -20009.79 -4.18 0.02 

Low Range Reading (µV) Difference (µV) Error(%) 

ChannelX +Input 2000.94 -0.13 -0.01 

ChannelX +Input 201.31 0.33 0.16 

ChannelX - Input -198.79 0.19 -0.10 

ChannelY +Input 2000.94 0.04 0.00 

ChannelY +Input 200.25 -0.71 -0.35 

ChannelY - Input -199.75 -0.69 0.34 

Channel Z +Input 2001.03 0.19 0.01 

ChannelZ +Input 199.96 -0.89 -0.44 

ChannelZ - Input -200.40 -1.30 0.65 

2. Common mode sensitivity 
DA S A Z T 3 Y measurement parameters: uto era 1me: sec; M easunnq time: 3 sec 

Common mode High Range Low Range 
Input Voltage (mV} Average Reading (µV) Average Reading (µV) 

ChannelX 200 -10.30 -11.39 

- 200 12.85 11.25 

ChannelY 200 9.05 8.97 

- 200 -11.44 -10.95 

ChannelZ 200 22.45 22.26 

-200 -25.87 -25.41 

3. Channel separation 
DASY measurement parameters: A Z T 3 uto era 1me: sec; M r 3 easunnq 1me: sec 

Input Voltage (mV) Channel X (µV) Channel Y (µV) Channel Z (µV) 

ChannelX 200 - 1.75 -1.68 

ChannelY 200 6.28 - 2.12 

ChannelZ 200 4.37 3.81 -
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4. AD-Converter Values with inputs shorted 
DASY measurement para t A t Z T 3 M me ers: LIO ero 1me: sec; easunng time: 3 sec 

High Range (LSB) Low Range (LSB) 

ChannelX 16130 16069 

ChannelY 15913 15926 

ChannelZ 15859 15075 

5. Input Offset Measurement 
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 
Input 10Mn 

Average (µV) min. Offset (µV) max. Offset (µ V) 
Std. Deviation 

(uV) 

ChannelX 1.49 -0.38 2.97 0.57 

ChannelY 0.22 -0.73 1.26 0.38 

ChannelZ -1.58 -2.89 0.40 0.45 

6. Input Offset Current 
Nominal Input circuitry offset current on all channels: <25fA 

7. Input Resistance (Typical values for information) 

Zeroing (kOhm) Measuring (MOhm) 

ChannelX 200 200 

ChannelY 200 200 

ChannelZ 200 200 

8. l ow B atterv Al arm VI o tage (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(+ Vee) +0.01 +6 +14 

Supply (- Vee) -0.01 -8 -9 

Certificate No: DAE3-420 Jun19 Paae 5 of 5 

























.... , ..... ® n Co1 aba ation wl 

- TTL p e a a 
'i!flllllill-.. -~~ CALIBRATION lABORATORY' 

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504 
E-mail: cttl@chinattl.com Http://www.chinattl.cn 

Client , BTL Inc Certificate No· Z19-60168 

CALIBRATION CERTIFICATE 

Object EX3DV4 - SN:7544 

Calibration Procedure(s) 
FF-Z11-004-01 

Calibration Procedures for Dosimetric E-field Probes 

Calibration date: September 09, 2019 l 

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.) 

Power Meter NRP2 101919 18-Jun-19 (CTTL, No.J19X05125) 

Power sensor NRP-Z91 101547 18-Jun-19 (CTTL, No.J19X05125) 

Power sensor NRP-Z91 101548 18-Jun-19 (CTTL, No.J19X05125) 

Reference10dBAttenuator 18N50W-10dB 09-Feb-18(CTTL, No.J18X01133) 

Reference20d8Attenuator 18N50W-20d8 09-Feb-18(CTTL, No.J18X01132) 

Reference Probe EX3DV4 SN 7307 24-May-19(SPEAG,No.EX3-7307 _May19) 

DAE4 SN 1331 06-Feb-19(SPEAG, No.DAE4-1331_Feb19) 

DAE4 SN 917 07-Dec-18(SPEAG, No.DAE4-917_Dec18) 

Secondary Standards ID # 

SignalGeneratorMG3700A 6201052605 

Network Analyzer E5071C MY46110673 

Name 

Calibrated by: Yu Zongying 

Reviewed by: Lin Hao 

Cal Date(Calibrated by, Certificate No.) 

18-Jun-19 (CTTL, No.J19X05127) 

24-Jan-19 (CTTL, No.J19X00547) 

Function 

SAR Test Engineer 

SAR Test Engineer 
""-

Scheduled Calibration 

Jun-20 

Jun-20 

Jun-20 

Feb-20 

Feb-20 

May-20 

Feb-20 

Dec-19 

Scheduled Calibration 

Jun-20 

Jan -20 

*gnature 

~..-b 
~ · 

Approved by: Qi Dianyuan SAR Project Leader --·-------~ ~~ 
Issued: September 10, 2019 

This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 
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Glossary: 
TSL 
NORMx,y,z 
ConvF 
DCP 
CF 
A,B,C,D 
Polarization <l> 
Polarization 8 

tissue simulating liquid 
sensitivity in free space 
sensitivity in TSL I NORMx, y,z 
diode compression point 
crest factor (1/duty_cycle) of the RF signal 
modulation dependent linearization parameters 
<l> rotation around probe axis 
8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i 
8=0 is normal to probe axis 

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system 
Calibration is Performed According to the Following Standards: 
a) IEEE Std 1528-2013, "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) IEC 62209-2, "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" 
Methods Applied and Interpretation of Parameters: 
• NORMx,y,z: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell; f>1800MHz: waveguide). 

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the 

E 2 -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 DASY 4 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 
(no uncertainty required). 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;VRx,y,z:A,B,C are numerical linearization p~rameters 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 fSBOOMHz) and inside waveguide using analytical field distributions based on 
power measurements for f >BOOMHz. The same setups are used for assessment of the parameters 
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given. 
These parameters are used in DASY 4 software to improve probe accuracy close to the boundary. 
The sensitivity in TSL corresponds to NORMx, 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±50MHz to±1 OOMHz. 

• Spherical isotropy (30 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). 

Certificate No: Z19-60168 Page 2of11 



n Col aboration i 

p e a g 
CALIBRATION LABORATORY 

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China 
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504 
E-mail: cttl@chinattl.com Http://www.chinattl.cn 

Probe EX3DV4 

Certificate No: Z19-60168 

SN: 7544 

Calibrated: September 09, 2019 

Calibrated for DASY/EASY S~stems 
(Note: non-compatible with DASY2 system!) 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7544 

Basic Calibration Parameters 
Sensor X SensorY SensorZ Unc (k=2) 

Norm(µV/(V/m)2}A 0.66 0.56 0.63 ±10.0% 

DCP(mV}8 100.6 98.0 100.6 

Modulation Calibration Parameters 
UID Communication A B c D VR UncE 

System Name dB dB.YµV dB mV (k=2) 

0 cw x 0.0 0.0 1.0 0.00 212.7 ±2.1% 
y 0.0 0.0 1.0 198.5 
z 0.0 0.0 1.0 207.6 

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%. 

AThe uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 5 and Page 6). 
8 Numerical linearization parameter: uncertainty not required. 
E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution 
and is expressed for the square of the field value. 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7544 

Calibration Parameter Determined in Head Tissue Simulating Media 

f [MHzf 
Relative Conductivity 

ConvF Z AlphaG 
DepthG Unct. 

Permittivity F (S/m) F 
ConvF X ConvFY 

(mm) (k=2) 

750 41.9 0.89 10.49 10.49 10.49 0.40 0.80 ±12.1% 

835 41.5 0.90 10.14 10.14 10.14 0.15 1.35 ±12.1% 

1750 40.1 1.37 8.54 8.54 8.54 0.19 1.16 ±12.1% 

1900 40.0 1.40 8.26 8.26 8.26 0.24 1.01 ±12.1% 

2100 39.8 1.49 8.24 8.24 8.24 0.22 1.07 +12.1% 

2300 39.5 1.67 7.86 7.86 7.86 0.41 0.81 ±12.1% 

2450 39.2 1.80 7.58 7.58 7.58 0.47 0.80 ± 12.1% 

2600 39.0 1.96 7.40 7.40 7.40 0.56 0.73 ±12.1% 

3300 38.2 2.71 7.20 7.20 7.20 0.30 1.30 ±13.3% 

3500 37.9 2.91 6.80 6.80 6.80 0.30 1.25 ±13.3% 

3700 37.7 3.12 6.49 6.49 6.49 0.30 1.45 ±13.3% 

3900 37.5 3.32 6.47 6.47 6.47 0.30 1.35 ±13.3% 

4200 37.1 3.63 6.25 6.25 6.25 0.40 1.20 ±13.3% 

4400 36.9 3.84 6.15 6.15 6.15 0.30 1.60 ±13.3% 

4600 36.7 4.04 6.11 6.11 6.11 0.40 1.30 ±13.3% 

4800 36.4 4.25 5.94 5.94 5.94 0.40 1.30 ±13.3% 

4950 36.3 4.40 5.81 5.81 5.81 0.40 1.35 ±13.3% 

5200 36.0 4.66 5.54 5.54 5.54 0.40 1.40 +13.3% 

5300 35.9 4.76 5.21 5.21 5.21 0.40 1.40 +13.3% 

5500 35.6 4.96 4.95 4.95 4.95 0.40 1.40 +13.3% 

5600 35.5 5.07 4.81 4.81 4.81 0.40 1.40 +13.3% 

5800 35.3 5.27 4.75 4.75 4.75 0.40 1.40 +13.3% 

c Frequency validity above 300 MHz of ±1 OOMHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to 

±50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated 

frequency band. Frequency validity below 300 MHz is± 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to ± 11 O MHz. 

F At frequency below 3 GHz, the validity of tissue parameters (E and o) can be relaxed to ±10% if liquid compensation 

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (E and o) is 

restricted to ±5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters. 

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 the frequencies 

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary. 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7544 

Calibration Parameter Determined in Body Tissue Simulating Media 

f [MHz]c 
Relative Conductivity 

ConvF Z AlphaG 
DepthG Unct. 

Permittivity F (S/m) F 
ConvF X ConvF Y 

(mm) (k=2) 

750 55.5 0.96 10.48 10.48 10.48 0.16 1.46 ±12.1% 

835 55.2 0.97 10.12 10.12 10.12 0.19 1.32 ±12.1% 

1750 53.4 1.49 8.29 8.29 8.29 0.25 1.03 +12.1% 

1900 53.3 1.52 7.90 7.90 7.90 0.20 1.18 +12.1% 

2100 53.2 1.62 8.05 8.05 8.05 0.21 1.19 +12.1% 

2300 52.9 1.81 7.66 7.66 7.66 0.47 0.85 ±12.1% 

2450 52.7 1.95 7.57 7.57 7.57 0.61 0.74 ±12.1% 

2600 52.5 2.16 7.35 7.35 7.35 0.67 0.68 ±12.1% 

3300 51.6 3.08 6.66 6.66 6.66 0.45 1.08 ±13.3% 

3500 51.3 3.31 6.20 6.20 6.20 0.40 1.35 ±13.3% 

3700 51.0 3.55 6.04 6.04 6.04 0.40 1.25 +13.3% 

3900 51.2 3.78 6.06 6.06 6.06 0.35 1.70 ±13.3% 

4200 50.4 4.13 5.75 5.75 5.75 0.40 1.60 ±13.3% 

4400 50.1 4.37 5.70 5.70 5.70 0.40 1.70 ±13.3% 

4600 49.8 4.60 5.58 5.58 5.58 0.35 1.65 +13.3% 

4800 49.6 4.83 5.44 5.44 5.44 0.40 1.65 ±13.3% 

4950 49.4 5.01 5.21 5.21 5.21 0.40 1.90 ±13.3% 

5200 49.0 5.30 4.68 4.68 4.68 0.45 1.65 ±13.3% 

5300 48.9 5.42 4.51 4.51 4.51 0.45 1.70 ±13.3% 

5500 48.6 5.65 4.26 4.26 4.26 0.40 1.90 ±13.3% 

5600 48.5 5.77 4.10 4.10 4.-10 0.45 1.60 ±13.3% 

5800 48.2 6.00 4.13 4.13 4.13 0.50 1.50 +13.3% 

c Frequency validity above 300 MHz of ±1 OOMHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to 

±50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated 

frequency band. Frequency validity below 300 MHz is± 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to ± 11 O MHz. 

F At frequency below 3 GHz, the validity of tissue parameters (£and cr) can be relaxed to ±10% if liquid compensation 

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters(£ and cr) is 

restricted to ±5%. 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 the frequencies 

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary. 
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Uncertainty of Frequency Response of E-field: ±7.4% (k=2) 

Certificate No: Z19-60168 Page 7of11 



1.0 

0.5 

iii" 
'O 0.0 
~ 

2 
'-w 

-0.5 

...4 ............ ® 

- ' - TTL 
~ CALIBRATION LABORATORY 

Add: o.51 Xueyuan Road, Haidian District, Beijing, 100191, China 
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504 
E-mail: cttl@chinattl.com Http://www.chinattl.cn 

Receiving Pattern (<I>), 9=0° 

f=600 MHz, TEM f=1800 MHz, R22 
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1 OOMHz - • - 600MHz - • - 1 BOOMHz - • - 2500MHz 
Uncertainty of Axial Isotropy Assessment: ±1.2% (k=2) 
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SAR[m W/cm 3] 

Ea:::j not compensated --+-- compensated 

Uncertainty of Linearity Assessment: ±0.9% (k=2) 
Certificate No: Z19-60168 Page 9of11 
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Conversion Factor Assessment 
f=750 MHz, WGLS R9(H_convF) f=1900 MHz, WGLS R22(H_convF) 
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Certificate No: Z19-60168 
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Uncertainty of Spherical Isotropy Assessment: ±3.2% (K=2) 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7544 

Other Probe Parameters 

Sensor Arrangement Triangular 

Connector Angle (0
) 125.2 

Mechanical Surface Detection Mode enabled 

Optical Surface Detection Mode disable 

Probe Overall Length 337mm 

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 

Certificate No: Zl9-60168 Page 11of11 
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C丨治n七 日丁L∶mc.

■
中国认可

固际互认

校谁
CAL丨 BRAT丨0"
C"As10570

茹凄瑟白己~∧j
霏

Co"∶ⅢCate Ho: z"B¨00"7C

Oblect D750V3⋯ sN∶ 10θ6

Ca"bm刂on Procedurels)       FF、
。。-003⒑ 1

Ca"bratlon Prooedures for dipo!e va丨 :dation kits

Ca"bration date∶                 June5i2018

This Ca"bra刂 on Cortiicate d0cuments the traceab"ity to na刂 ona丨 standards,which rea"zo the phys丨 ca丨 un{s of

measurements(s◆ The m°asurements and the uncertain刂 es w{h con币 denoe ρrobau‖ y are O氵ven on the fo"owing

ρaOes and are part ofthe certiflcate

A" ca"bra刂 ons have been oonductod in the dosed !aboratory fac"ity∶  en"ronmenl temporature⒓ 2!ω℃ and

humldity<70%

Ca"b「 ajon Equiρ ment usod(M&TE°
"刂

Ca丨 for ca"bra刂 on〉

PHmary standards        丨D#        Ca!Date(Ca|ibrated by,Certi币 cate No〉     schedu丨 ed Ca丨 ib「a0on

PoWer Meter NRVD

Poworsensor NRV-Z5

RoferenCe Probe EX3DV4

DAE4

secondary standards

o1ˉNoV-17(CTTL.NoU17XO8750)

o1-Noˇ -17〈 CTTL.Nod17XO875C)

12ˉsep-17(sPEAC.No EX3-74θ 4~sop17)

o2ˉOc}17(sPEAG氵No DAE4-1525~Oct17)

Ca丨 Date(Ca"brated by,Certincate N°
)

Oct-18

Oct亻 8

seρ-18

Oct-18

sohedu丨od Ca"bra刂 on

102083

100542

sN7404

sN1525

丨D#

siOna!Generator E4438C

No加VorkAna丨yzer E5071C

Uan-1θ

Uan-1θ

MY49071430  23ˉdan-{8(CTTL.NoJ18XO05θ 0)

MY4θ 110θ 73  24ˉUan-18(CTTL,NoU18XO05θ 1)

Ca丨 ibrated by∶

RoV!eWed by∶

Apρroved by∶

Name

zhao Jing

Lln Hao

0i Dianyuan

Function

sAR Test En° ineer

sAR Test Eng∶neer

sAR Proloct Leade「

signature

|ssued∶ Uune亻 1,2018

This Ca"bration certincate sha"not be roproducod exoeρ tin fu"without Wri廿 en approˇ a丨 ofthe丨 aboratory

Cortiicate No∶ Z18-60176 Pagc l°f8
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G!osgary:
TsL
ConvF
NrA

{issue slrnu丨 atin° !lqu∶d
sens tlⅥ ty in TsL`NORMx,~1z
no{apρ

"cab丨

e orno{measured

Ca"bra!iom∶ g PeHbrmed AccoH∶ng to the Fo"ow:ng s扫 ndards:
a)!EEE std"528ˉ 20"3,“ !EEE ReCommended Pract丨 ce for Determin∶ nO the Peak

spa刂 a卜Averaged speclf c Abs° rρ刂on Ra】 e(sAR)in the Human Head from Wire!ess
Gommvnicatjons Deviσ es∶ Measurement Techniques” ,June2o13

b)!【C62209-",“ Measurement ρrocedure for assessment of sρ eC flc absorp刂°n rate of human
eXposure to rad∶ o frequency fie丨 ds from handˉ he丨 d and body-mounted wlre!ess
communication dev∶ cesˉ Part"∶ DeVice used ne对 to七he ear(Frequency ranOe of300MHz】o
oGHz)∴ Uu丨y20"G

c)!EC O220θ 2̄,“ pr。cedure to measvre the speC而 c Absorp刂°n Rate(sAR)F°rw∶ re丨ess
commun∶ cau° n devices used∶nc!ose ρrox∶mity to the human body lfrequency ran9e of
30MHzto6GHzl∴ March2010

d)KDB8650θ 4i sAR Measuremen七 Requirements for"00MHz七 oC CHz

Add:廿oma∶ Docume"臼 !∶o":
e)DAsY4′ 5system Handbook

meth°ds App"od and!nterpreh!∶ on of Parameters:
·  ″eas″remen扌 CondjrJOnsj Further de】ai!s are avai丨 ab丨e from the Va"dation Report at七 he end

of七 he certl币 ca{e A"fi° ures staied ln the certl币 cate are va丨 id at the frequency indicated

。  Anren″a Paramerers vv`rr,TsLj The dipo丨 eis mounted w∶ th the sρacerto ρos{i0n{s feed
p° int exaCt|y be丨 ow the center markinO of七 he f丨at phantom section,with the arms oriented
para"e!to七 he body aXis

· 厂eed p。Jnrrmpedance a″ d Re山rn Loss∫ 丁hese paramders are measured w"h】 he dipo丨 e
p°siti° ned under】 he!iquid fi"ed ρhan{om The lmpedance sta七 ed is】 ransformed from】 he
measurement atthe sMA conneCtorto the feed point The Return Loss ensures|oW
reflected ρoWe∴ No uncertainty required

。  Erecrnca`Derar one~way de!ay beb″ een七he sMA connector and七 he antenna feed po∶ nt

No uncertain七 y required

·  s月卩仞eas汰兮J sAR measured at七 he stated antenna∶ npu】 powe∴
·  sAR normarJzeJ sAR as measured,norma丨 ized to an input power of"W atthe antenna

connoctor
●  s∧R for nomjr泊

`丁

sL pa旧mdersj The measured TsL ρarameters are used to ca丨 cu!ate the

nomina丨 sAR resu"

The reported uncertainty of measuremen】  is stated as the
Measuremen七 mu丨 tip"ed by the coveraOe fac七 or k〓 2, Which
Corresponds to a coVeraOe probab"ity of approximate丨 yθ6%

standard uncertainty of

for a norma丨  dis七 r|bu】 ion

Certifloat◆ No∶ Z18-60176 Page2° f8
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measuremen!Cond"∶ ons
DAsY

Hoad TsL paramoters
△he

sAR res"】 t with Head TsL

日ody TsL parameters
The

sAR

夕

Corlifoato No∶ Z18ˉ 60176 Pagc3of8

饴 ra◆ 0n

0AsY Ve、 :on DAsY52 52101 147θ

E庶Γapo!at∶ oll Advanood Extr臼 ρo|ation

ρhamtom THρ丨eF丨at Phantom51C

D‘ta"ce o:polo Cemterˉ TsL 15mm with spacer

zoom sca"Rooo∶ ut∶o" dX亠 dy,dz=5mm

Fmq"emcy 750MHz± 1MHz

and ca|cu丨 a刂o冂 s wore

Temperaturo PeΓm""∶ty Comd"ot∶ ∶̌ty

"om∶

ma:"oad TsL paramote灬 220φC 410 o8θ mho`m

meaθ
"`ed Head TsL paramoto灬

(220士 02)φ C 420± 6% o8θ mho`m± 6%

Hθad TsL temporatllre chamge d"r∶ mg teθ t <10φC

sAR avora臼 od oˇθ「1 Cm3 ("臼 )°fH°ad TsL Cond"|on

sAR measumd 250mW input poWe「 20CmW`θ

sAR亿r nomina|Head TsL ρamme饴 rs norma丨ized h彳 W ε47mW勺 士
"ε

a%lk〓 2)

sAR aˇ emgod oˇ oΓ {O Cmj ("Og)of H° ad TsL Cond"ion

sAR mea$urod 25o mW inpu{poWer
"38mllV`o

sAR hrnomina|Head TsL pammeters norma"zed to1W ;C4mW幻 ±1g.冫 %(k〓幻

and ca|cu丨 atons we巾

Temρ erature Porm"∶u~ Comd"ct∶ v{y

"om∶
ma∶ 臼ody TsL pa「amote灬 220°C 555 oθ6mhorm

"oaβ
ljrod Body TsL paramo饴 ‘ (220士 02)φ C m8± 6% oθ3mho/m± 6%

Body TsL tempora】ure cha"臼 od"ring test <10·C

res"】tW】th曰odV TsL
sAR aˇ e「a臼°d ovor1 Cm3 ("臼 )°fB°dy Ts△ Cond"ion

sAR mea$u眙d 250mW input power 2o8mVV`g

sAR for nom丨 na丨 Body丁sL pammotors norma丨 ized to1W 8,引 mW rg±
"B,B%(k〓

幻

sAR臼 vora臼 od over刂 0 ‘″
3 (10臼

)°fB°dy TsL Cond"ion

sAR measured 250mW丨 nρ ut poWer 1 39mW`g

sAR for nomina|Body TsL parameters norma|zod to1W 566mW`g!"g7%(k〓 2)
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Appondix(Additiona】 assessme"ts ouis∶ dethe scope ofCNAs LO670)

Antenna Parametors w∶ th Head TsL

Amtemna Parameters w∶ th Body TsL

Cemera】 A"temma Parameters and Des∶Om

After丨ong term use w"h1ooW radiated power氵 on丨yas丨ight warming ofthe diρ o丨e nearthe feedpoint oan
be rneasured

The diρ o丨e is made of standard semi"9id coaxia丨 cab丨 e Tho center Conductor ofthe foeding"ne is direct|y
connected to the εecond arm ofthe diρo丨e The臼 ntenna is therefore6horl-ci「 cuited for Dc-signa|s Onsome
ofthe dipo|es.sma"end caps are added to the dipo丨 ea「ms丨n°rderto irnprove rnatChing whon丨 oaded
acco“uinq to the po茁tlon as eXp丨alnod ln tho"Measurom◆nt Cond{ions"para0raph The s∧ R data are not
affected by this ohango Tho overa"dipo丨 e丨 ength is st"丨 ao◆ordinO to the stand臼 rd

No eXcessiVo force musl be aρ p"ed to the dipo丨 o arms.because they miθ ht bend orthe so丨 dered
connoct丨 ons nearthe feedpoint may be dama°ed

Add∶ t∶o"a!【U丁 Data

■

Cerliflcate No∶ z18-60176 page4of8

丨mpedanoe.transfo「med】o feed ρoint 520Ω 1̄亻 匀0

Return Loss -304dB

丨mpodance,tmns亿 rmod to feed point 479Ω-24匀Ω

Rdurn Loss 1̄冫尽)〔;dB

E|ect"ca丨 De丨 ay(°ne direo"on) o897no

Manu饴 ctured by sPEAG
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DAsY5Ⅴ a】idatioⅡ Report for Ⅱead T(;L
Test Laboratory∶ CTTL饣 BeiJ1Ⅱg,ClliⅡa

Date:06θ42018

DUT:Dipole7501IⅡ 写 Type:D750Ⅴ 3;seHa】:D750V3-sN:1095
Comu血 icati°△system∶ U1DO,CW;Frcqllc11cy∶ 75θ MHz∶ D刂饣 CyclC∶ l∶ 1

Medilll】 l parat【【eters used∶ f=750、1Hz∶ σ=0864s/m;εr=4291∶ ρ=1000kg/m3
P⒒Ⅲ茁om sccu。Ⅱ∶Right sccjo11

DAsY5Con臼gllration∶

· Probα EX3DⅤ4ˉ sN7464j Co血 vFl1057,1057,105D哐 D750MHz∶ Cal1brated÷

9/12`2017

seⅡsor-sllrfme∶ 14Elm(Mcchanlcal surfacc Detect⒗ i】,

ElcctrO11ics∶ DAE4sil152乳 Calibratcd∶ 10趁/2017

Phant° m∶ 、刂FP_Ⅴ51C;”pC∶ QD0θ0P51CA;seH缸 :1062

Measureme血tsW∶ DAsY52,、饴rsion5210(l);sEMCAD X VersloⅡ 14611
(7439)

Dipo】o Ca】ibra"oⅡ/Zoom scaⅡ (7区7x7)(7x7x7)/Cube O:Mcasurcmcnt gHd∶ dx=5illm,

dy=5111m,dz=5ilm

Ro△ re血ce Ⅴalue=5380Vm;Powcr Drl且 =004dB
Peak sAR●xtrapdated)=305职 kg
sARl1g)〓 2.06Wyk⒏ sAR(10g)=1.38VWkg
Ma虹mum value ofsAR(measumd)=270W/kg

汨
︱

Certiflcatc N° ∶z18-60176 Pagc5of8

o dB〓 2,70、〃/kg〓 4.3IdBW/kg
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】mpedance measurement P】 ot fo「 Head TsL

丁r! 5△△

:0 00

"0 00
30 00

20 00

工0 00

0 000

-工 0 00

÷,0 00

-30 00

-40 00

÷;0 00

Loq 凹a° 10 00dB/ Ref 0 000d臼  [F工 ]

s工△ smith (仪 +j× ) scaΠ  e ェ 000u [广工 D巨 l]

>工   7s0 00000 MHz  52 oo工  o -△  王

"

Ccrtiflcate No∶ Z18-60176 Page6of8
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DAsY5Valida亡 io△ Rep°rtfor Body TsL
Test Laboratory∶ CTTL,BclJiⅡ g,Chi11a

DUT:Dipole7501刂 Hz;Type:D750V3;sorial:D750Ⅴ 3-sN:1095
Comm讪 oat⒗Ⅱ sys托 m∶ UID0,CW;FrcqucⅡcy∶ 750MHz∶ Duty Cyde∶ 1∶ 1

MediLllll paralncters uscd∶ f=750MHz;σ =0933s/m∶ εr=558;ρ =lO00kg/m3
Plla11tom seo刂 oⅡ∶Lo且 sectl°Ⅱ

DAsY5Co11丘 guratio11∶

· Probe∶ EX3DⅤ4-sN7464;Co⒒vF(1063,lO63,1063)@75θ MH孔 Cal山rated∶

9/12/2017

· seⅡ so⒈surfacα 14mm(Me° hail妃 al slirface Detec乇 iαi|

· ElcOtr°Ⅱics:DAE4sⅡ 1525;Calibra{cd∶ 10趁/2017

· Phailtom∶ MFP⊥Ⅴ51C;、、C∶ QDO0θ P51CA∶ scHa1∶ 1θ62

· McasurcmcⅡ t sW∶ DAsY52,Ⅴ crs⒗Ⅱ5210(1);sEMCAD X ⅤcrshⅡ 14611
(7439)

Dipole CaⅡ bratloⅡ/Zoolll scaⅡ (7Ⅱ7又7)(7x7又7l/C刂be0:MC邡 llreme血 gHd∶ dx=5ilmj

dy=5mm,dz=5111m

RcfcrcⅡcc Valuc=5327Ⅴ m;Power DH且 =000dB
pcak sAR lcx廿apdatedl=3,⒆ W瓜g

sAR(1砂 〓2·08n/kg;sAR(10ω =1·39VWkg
Maximlllll ValuC° fsAR(mcasllrcd)=276W瓜g
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.llll
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lmpeda"ce measu「ement P】 ot for日 ody丁sL
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Asset No.： E-429 Model No.： D750V3 Serial No.： 1095
Environmental 23.1℃,         52  % Original Cal. Date： June 5, 2018 Next Cal. Date： June 5, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

52.9Ω-1.15jΩ 51.702Ω-1.32jΩ <5Ω Pass

Return Loss(dB) -30.4 -28.952 -4.8% Pass
SAR Value for
1g(mW/g)

2.06 2.14 3.9% Pass

SAR Value for
10g(mW/g)

1.38 1.42 2.9% Pass

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

47.9Ω-2.43jΩ 46.248Ω-2.18jΩ <5Ω Pass

Return Loss(dB) -29.6 -30.339 2.5% Pass
SAR Value for
1g(mW/g)

2.08 2.17 4.3% Pass

SAR Value for
10g(mW/g)

1.39 1.42 2.2% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D750V3 For Body Tissue

Dipole Internal Calibration Record

Standard List
IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific Absorpiton

Rate(SAR) in the Human Head from Wireless Communication Devices: Measurement Texhniques,
June 2013

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

Impedance Test-Head Return Loss-Head



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body
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D835V2-sN∶ 4d100

Ca"b「atlon Procedure(s)          FF氵
亻
"¨

003-01

Cal山rauon Procedures for d∶ρole Va"da刂 on Hts

Ca|ibration date∶                 uune5,201g

Th丨s ca|lbratlon Ce"lflcate documon‘ th◆ tracoabi丨 ity to natlona丨 standards. whl◆ h roa丨 lzo tho phys丨 oa丨 unlts of

measu「ements(sll The measuremen‘ and the uncertain刂 os with Con币 denCo probab"ity are given on lhe fo"owing

ρages and are part ofthe certiflcate

∧
" ca"brations have been conducted in the c丨

osed 丨abo「atory fac"{y∶  enˇironment temρ erature(22± 3)℃ and

humidity<70%

Ca"brajon Equipment used(M&TE c"刂 ca丨 for oa"bra刂 on)

Ca丨 Date(Ca"brated by.Certificate No)

PoWer Mete「  NRVD
PoWersensor NRVˉZ5

Reference Probe EX3DV4

DAE4

o1-NoVˉ 17(CTTL,NoU17XO875C)

o1-NoVˉ17(CTTL.NoJ17XO8750)

12-sep-17(sPEAC.No EX3-74θ 4~seρ 17)

o2-OCt-17(sPE∧ G.No D∧ E4川 525~Oct亻 7)

Ca|Date(Ca"bmted by.certiicate No

23-Jan-18(CTTL,NoJ18XO05θ 0)

24-Uan-18(CTTL,Nod18XO05G1)

oCt-18

Oc}亻 8

seρ -1ε

0⒍-18

schedu|ed Ca"b「 a刂 on

Jan-19

Uan-1θ

102083

100542

sN74θ4

sN1526

signa丨 Genorator E4438C |MY49071430

Ne加vorkAna丨yzer E5071C | ▲刀Y4θ110C73

Name

Zhao J∶ no

Lin Hao

Qi Dianyuan

Function

sAR Te吐
=nglneor

sAR Test Enqineer

sAR Prolect Leader

|ssued∶ Uune11,201ε

This ca"bratlon certifcate sha"not be reρ roduced ox◆ eptin fu"without wrltten apρ rova丨 ofthe丨 aboratory

Celiifloatc No∶ Z18ˉ60179 Page!of8
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Add∶ No51Xucyuall Road,Haidian1,istrict,Bc刂 ing,iO01’ 1.China

Tcl +86ˉ 10ˉ 62304633ˉ2079     Fax∶ +86ˉ 10ˉ 62304633ˉ 2504
ε̄mal⒈ cttl@cll1llntt!∞ m    htip/加 ww山inat"∞

C!ogsa「y:

TsL
GonVF
N/A

tissue simu!atin{∶ 氵丨丨iquid

sens tlvlty in TsL`NORMX,y,z
no七 app丨 icab丨e or not measured

Cal∶ bra刂 on∶s Performed Accord∶ n0to the Follow∶n0sunda`ds:
a)丨 EEE std"528-20"3,“ !【 E【 Reoommended Practice for DetermininO the Peak

spaja丨 Āveraged speClfc Absorρ 廿on Ra七 e(sAR)ln】 he Human Head from VVire丨ess
Commun∶cations DeVices∶ Measurement Techniques” ,June20"3

b)丨【CO2209-",“ Measuremen1procedure for assessment of speciΠ c absorpti°n ra{e ofhuman
exposure to radlo frequency fle!ds from hand-he丨 d and body-moun七 ed w∶ re丨 ess
communica七 ion deVices-Part"∶ DeViCe used nextto the ear(Frequency ranOe of300MHzto
6GHz)” ,Uu!y20"C

c)!【CO220θ 2̄,“Procedure to measure the spec而 c Absorρ刂on Rate(sAR)F° rw∶ re!ess

communicatlon dev丨 ces used ln c丨ose proXlrn1】yto the human body(frequency range of

30MHzto OGHz)” ,March20"o
d)κDB805004,s∧ R Measurement Requ∶ rements for100MHz七 o6GHz

Additioma】 Documonb1∶ om:
e)DAsY4/5system Handbook

moth° ds∧pp"ed and∶ nterpre臼 t∶om of Parame1ers:
o  晒eas″remenr Condrrjonsj Further deta"s are ava"ab丨 e from the Va!idation Report atthe end

of the certinCate∧

"fvures stated in the cert雨

cate are va丨 id at the frequency indica七 ed
。  "nrerlna Parame陕 咖亻扌”TsLj The dipo!eis moun七 ed w{h七he spacerto positi° n{s feed

ρ0∶ nt eXaCt丨y be丨oW{he center markinO ofthe nat ρhantom section,W∶ th the arms orlented

ρara"e!to the body axis
●  Feed p。Jl9扌 rl9,peda″ce arld尸e扣rn Loss∫ 丁hese parameters are measured w"h七 he d∶ρo丨e

p°siti° ned underthe丨 iquid fi"ed phan七om Theimpedance sta】 ed is transformed from the

measurement atthe sMA conneCtorto the feed point The Return Loss ensures!ow
reflected poWe∴ No uncertain七y requlred

。  Erect"cd Deray∫ one~way de丨 ay bemeenthe sMA conneC1or and the antenna feed point
No unce"ainty required

◆  sA尺 meaε″照,扌 sAR measured at七 he stated antenna input poWe∴
◆  s∧R no″

"a舷
e扌 s∧R as measured,norma"zed1o an input ρower°f"V￠ atthe antenna

connecto∴
。  sAR rorn° mrna`TsL pa照,merersj The measured TsL parameters are used to Calcu丨 ate】he

nomina丨 s∧R resu"

The rep°rted uncertainty of measurement is stated as the standard unce"alnty of
Measurement mu!tip"ed by the coveraOe factor k〓 2, Wh∶ ch for a norma丨  distribut∶ on
Corresponds七 o a coˇeraOe probabi丨 ity of approxima七 e!yθ5%

Certifloatc N° ∶z18-60177 Page2of8
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Add|No51Xucyuan Road亠 H茁 dlan Dis1Hc|,Bc刂 111g,100191,Clllna

Tcl∶ +86-l0ˉ62304633-2079     Fax∶ +86ˉ 10o62304633ˉ 2504
:ˉm讪 l cttl(I)c"na+il∞ m   ll+tpWwwl^‘ c"nattl cn

moasuromemt Condit】 ons
DAsY

Head TsL parameters
The

sAR「esu"u"th Head TsL

Body TsL parameters
The

sAR

臼

as far as not 0n 1

DAsY Vo‘ io" DAsY52 62{01 1476

EXtrapo∶ a刂om Adˇanced EXtrapo|ation

Phantom T"ρ丨eF丨at Phantom51C

Di●ta"co Dipo∶ o Comtor冖 TsL 15mm with sρaCer

zoom scam Reθo!"廿om dx,dy.dz=5mm

Frequemcy 835MHz± 1MHz

and ca|ou|a"on◆ 小娉ro

Tompe`at"ro Porm"iˇ ity Co"d"C1∶ {̌y

"om∶

ma!H0ad TsL paramoto灬 220φC 415 o00mho丿 m

m◆as"r。dH。ad TsL paramete灬 (220士 02)°C 421± 6% o87mho`m± 6%

Hoad丁sL tomρera1"ro chango d"""g tos1 <10°C

sAR avO「 a°od oˇer" Cm3 ("臼 】°f Hoad TsL Cond"on

sAR measu眙d 250mVV input power 225m∨V`g

sAR for nomina丨 Head丁sL ρaramoters norma丨 ized to1VV o⒛ mw rg±
"Bg%(k〓

2)

sAR avθ raged ovor10 Cm3 (1og)°f"ead TsL Cond{ion

sAR measu臼d 25o mVVinput po″ er 147mW`g

sAR for nom丨 na丨 Hoad TsL ρaramotors norma丨 izod to1VV COO mW rg±
"B7%(k〓

2)

ca丨 cu丨at|ons wore

Tomρ erat"re Perm∶ tt~{y Comd"ct∶ v∶ty

"om∶

mal Body TsL paramoto灬 220°C 552 oθ7mho`m

measured臼°dy TsL ρaramotθ灬 (220± 02)°C 552士 0% o09mho`m± ♂%

Body TsL temporat"re chamge d"Γ ∶mg test (10·C

resu】t Wi1h日odV TsL
sAR avom臼 od ovor1 Cma ("臼 )°fB°dy Ts△ Cond"on

sAR measured 260mVVinput power 242mVV`g

sAR for nom na|Body TsL pammeters norma丨 ized to1W θ53mW幻 !{ε ,ε %“:幻

sAR avoraOed oˇ er10 饣沏
3 ("o臼

)°fB°dy TsL Cond"ion

sAR measured 250mW input poWer 157mVV`g

sAR仙 r nom丨 na丨 Body TsL pa「 ameters norma{izod to1W C20mW勾 ±亻g.7%rk〓 2〕

Certif】cate No∶ z18-60177 Page3of8
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TcI∶ +86ˉ 】0ˉ62304633ˉ2099     Fax丨 +86ˉ lOˉ 62304633ˉ 2504
EˉⅢaI⒈ c+tl@chinattl°o】n    http〃 www ohinat"cn

Appemd∶ x(Addit∶ ona!assessmem“卜ouu蓟 de tho scope of C"As LO670)

Antenna parameterg w"h Head TsL

Amtenna parameters w"h Body TsL

Gonera】 Antenna Parameters amd Desi臼 n

After丨 onO torm use with10oW radiated p° wer,on|yas"0ht Warming ofthe diρ o丨 e noarthe foodρ oint Can

be rneasured

The dipo丨 e is made of standard semiri° id c0axia丨 oab|e The center conductor ofthe feeding"no is directly

conneoted to the second arm oftho dipo丨 e The antenna is therefore short-ci「cuited for DC-signa丨 s Onsome
oftho diρ o丨es.sma"end caps are added to the diρ o|e arms in orderto imρ rove rnatCh丨 ng when丨 oaded
according to the posltlon as exp|ain° d ln tho"Measur◆ment Condltlons"para° raph The sAR data are not
affectod by this change The overa"diρ o丨 e丨 ength is sti"acCording to the standa「d
No excessiˇ e force must be app丨 ied to the dip°丨e arms.beCause they might bend o「 the so丨deFed
conneotions near】 he feodρ oint may be damaged

Add∶ t∶oma!EU丁 Data

0

Cerlif1catc No∶ Z18-60177 Pagc4of8

丨mρodance.tmnsfonlned to feed ρoinl 510‘)ˉ 39刁‘)

Re】urn Los$ 2̄7θdB

丨rnpedancei transformed】 o feod point 464Ω-49句Ω

R￡火Llrn Los§ 2̄g9dB

E丨ect"ca|Do丨 ay(°ne di眙ction) 1(;Og ns

Manufactured by sPE∧C
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Add∶ No51Xlicyuan Road,Haldlall Dot"ct,BcⅡ ing,lO0191,China

又曳丨:+86ˉ 10ˉ 62304633ˉ2079     Fax∶ +86ˉ !0ˉ62304633ˉ 2504
Eˉm缸⒈cttl砭Dch而 attl com   llttp∶ 肌唧 wcHna|ll cn

DAsY5Ⅴ a】ida‘ion Roportfor Head TsL
Tcst Laborato卩 :CTTL,Bc1J1Ⅱ g,China

DUT:Dipole835~ΙⅡL;刁盱po:D835Ⅴ2;soria】:D835Ⅴ2ˉ sN:4d160
CommuⅡi◆atio11systcⅢ ∶UID O,CW;FreqlleⅡ oy:835MHz:Duty Cyc1e∶ l:1

Mcdhm p扯 anide邙 uscd∶ f=835MHz;σ =0874Ⅳm;ε【=4213;ρ =lθ00k图1113

Phantom scctio▲ ∶Fuglit sc。 tlo⒒

DAsY5CoⅡfigur茁 i°ll:

Probσ EX3DⅤ4-sN7464j CoⅡvF(1028,1028,102● @835MHz,Calib玫艹cd∶

9/12/2017

se血sα-sLlrfacc∶ 14i1m(Mccha11kal surfaoc Dctecthlll

E!cctroⅡ ics∶ DAE4sⅡ 1525∶ C缸ibratcd∶ 1θ/2/2017

Phaotom∶ MFP~Ⅴ51C;Type∶ QDO00P51CA;serial∶ 1062

Measuremclat sW∶ DAsY52,ⅤcrsloⅡ 5210(1λ sEMCAD X Ⅴersio△ 146"
(7439)

Dipo】e CalibratioⅡ/Zooii soaⅡ (7又7又7)(7又7x7yCube θ:McasurcmeⅢ  gHd∶ dx=5ii1m,

dy=5mm,dz=5ⅡⅡⅡ

Re△rcncc Value=5653Ⅴ/m;Power Dri且 =001dB
Pcak sAR● xtrapol乱 cd)=344诋kg
sAR(1ω =2·25V〃lIg;sARl10ω =1·47W/kg
Ma对mum value ofsAR(mcasllreO=303氓 kg

-2.llg

-Ξ 1B

-:,2:

-B.:5

-11l.田口

Date:06042018

汨
ο

CertiΠoate No:Z18ˉ 60177 Page s of8

o dB=3.θ3W瓜g=4,s1dBWrkg
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Add∶ N° 5】 Xucyuan R° ad.Haidjan Djstrjc∴ BCV】ng,:00】 9],Clljna

Tc|+86~1o~62304633-2079     FaⅪ +86-10ˉ 62304633ˉ 2504
Eˉ mal⒈ ctt】 @c⒒ l11attl com http|〃www chi▲attl cn

!mpedance measuroment P】otfor Head TsL

△o臼 Maq

smith (只 +j× ) scale 工 000∪  [F】  oel]

5 00000 "Hz  5工  0△△ 0 —3 9652 Q  4g

Cerlifloate N° ∶z18ˉ 6o177 Page6of8
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Add∶ No51Xuoyuan Road,Haidia11District,BcⅡ ing,lO0191,ChiΠa

Tc⒈ +8‘冖:0ˉ62304633^2079     Pax∶ +86ˉ 】0ˉ62304633ˉ 2504
Eˉilla⒒ ottl@china1"◆om    llttp|〃 wwwchinatu cn

DAsY5Va】idatioⅡ Report for Body TsL

Test Laboratory∶ CTTL,Be【 l1Ⅱg,ChiⅡ a

DUT:Dipo】 o835MH1;Type:D835V2;serlal:D835Ⅴ2⋯ sN:4d16θ

Date∶ θ60420】 8

CαⅢⅡunicat沁 Ⅱ sysω m∶ U1DO,CW;FrcqucⅡcy∶

Medilllti paralllctcrs llsed∶ f=835~Ι Hz;σ =099
Phalltom sectioⅡ :Lca sec乇 io1i

DAsY5Co⒒flgllratioⅡ ÷

835MH⒎ Du饣 Cycle∶ 1"

s/丘1;ε1=5515;p=1000kg/m3

Probc∶ EX3DV4-sN7464;CoⅡ vF(1021,1021,lO21)@835MHz;Cal1bratcd∶

9/】 2/2017

se血so⒈ surfacc∶ 14i1m(MCchaⅡ ⒗al s刂 rfacc Deteot⒗nl

ElectroⅡ ios÷ DAE4sⅡ 1525j Calibratcd∶ 10`2/2017

Phalltom:MFP_V51C:Typc∶ QDO00P51CA∶ se1· lal∶ 1062

Mcaswcmcnt sW∶ DAsY52,ⅤcrsioⅡ 5210(1);sEMCAD X Ⅴers】oⅡ 14611
(7439)

Dipolo CalibmtioⅡ尼 oom scan σⅡ7区Dσ又7又η/Cube O:Mcasu￠Ⅲcllt grH∶ dx=5mm,
dy=5△1m,dz=5olm

RcfcrcⅡ cc Ⅴa1ue=5582Ⅴ /m∶ Powcr Dr1且 =θ 05dB
hak sAR(ex缸 apolatcd)=3%WVkg
sAR(Ⅱ g)=2.42W/k⒏ sARσ Og)=Ⅱ·57W/kg
M眍imum valLle d sAR(measured)=329W瓜 g

2̄】 :

日̄ :】

-:.47

~g,:2

-1ll,7B

汨
0

Cortiioate No:Z18ˉ 60177 Page7of8

o dB=3.29W/lig〓 5.I7dBW/kg
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∶mpedamce meas"remen!p:ot f。 r Body丁 sL
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Asset No.： E-437 Model No.： D835V2 Serial No.： 4d160
Environmental 23.2℃,      53   % Original Cal. Date： June 5, 2018 Next Cal. Date： June 5, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019
Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019

Model No

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

51.0Ω-3.97jΩ 50.105Ω-5.50jΩ <5Ω Pass

Return Loss(dB) -27.9 -26.025 -6.7% Pass
SAR Value for
1g(mW/g)

2.25 2.4 6.7% Pass

SAR Value for
10g(mW/g)

1.47 1.46 -0.7% Pass

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

46.4Ω-4.96jΩ 47.9Ω-5.88jΩ <5Ω Pass

Return Loss(dB) -23.9 -22.981 -3.8% Pass
SAR Value for
1g(mW/g)

2.42 2.4 -0.8% Pass

SAR Value for
10g(mW/g)

1.57 1.53 -2.5% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D835V2 For Body Tissue

Dipole Internal Calibration Record

Standard List
IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific Absorpiton

Rate(SAR) in the Human Head from Wireless Communication Devices: Measurement Texhniques,
June 2013

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

Impedance Test-Head Return Loss-Head




