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CALIBRATION CERTIFICAT 

Object ES3DV3 - SN : 3090 

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

Calibration Procedures for Dosimetric E-field Probes 

Calibration date: May 09, 2020 

This calibration Certificate documents the traceab仆 ity to national standards, which realize the physical units of 

measurements(SI). The measurements and the uncertainties with confidence probabi lity are given on the following 

pages and are part of the certificate 

All calibrations have been conducted in the closed laboratory faci lity: environment temperature(22士3)0c and 

humidity<70%. 

Calibration Equipment used (M&TE critical for calibration) 

Primary Standards ID # Cal Date(Calibrated by, Cert巾cate No.) 

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

Scheduled Calibration 

Jun-20 

Power sensor NRP-Z91 101547 18-Jun-19(CTTL, No.J19X05125) Jun-20 

Power sensor NRP-Z91 101548 18-Jun-19(CTTL, No.J19X05125) Jun-20 

Reference 1 OdBAttenuator 18N50W-10dB 1 O-Feb-20(CTTL, No.J20X00525) Feb-22 

Reference 20dBAttenuator 18N50W-20dB 1 O-Feb-20(CTTL, No.J20X00526) Feb-22 

Reference Probe EX3DV4 SN 3617 30-Jan-20(SPEAG, No.EX3-3617 _Jan20/2) Jan-21 

DAE4 SN 1556 4-Feb-20(SPEAG, No.DAE4-1556_Feb20) Feb-21 

Secondary Standards I ID# 

SignalGenerator MG3700A I 6201052605 

Network Analyzer E5071 C I MY 46110673 

Name 

Calibrated by: Yu Zongying 

Reviewed by: Lin Hao 

Approved by: Qi Dianyuan 

Cal Date(Calibrated by, Certificate No.) 

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

1 O-Feb-20(CTTL, No.J20X00515) 

Function 

SAR Test Engineer 

SAR Test Engineer 

SAR Project Leader 

Scheduled Calibration 

Jun-20 

三
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Issued: May 11, 2020 

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

tissue simulating liquid 
sensitivity in free space 
sensitivity in TSL / NORMx,y,z 
diode compression point 
crest factor (1/duty_cycle) of the RF signal 
modulation dependent linearization parameters 
ct, 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 (f:S900MHz 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 

E2 -field uncertainty inside TSL (see below ConvF) 
• NORM(f)x,y,z = NORMx,y,z* frequency_response (see Frequency Response Chart) . This 

linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the 
frequency response is included in the stated uncertainty of ConvF. 

• DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep 
(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 • Ax,y,z; Bx,y,z; Cx,y,z;VRx,y,z:A,B,C are numerical linearization parameters assessed based on the 
data of power sweep for spec巾c modulation signal. The parameters do not depend on frequency nor 
media. VR is the maximum cal ibration range expressed in RMS voltage across the diode. 

• ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature 
Transfer Standard for f:S800MHz) and inside waveguide using analytical field distributions based on 
power measurements for f >800MHz. The same setups are used for assessment of the parameters 
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given 
These parameters are used in DASY4 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士50MHz to土100MHz

• 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 ang le is assessed using the information gained by determining the NORMx 
(no uncertainty required) 
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3090 

Basic Calibration Parameters 

Norm(µV/(V/m)于

DCP(mV)8 

SensorX 

1.23 

103.6 

SensorY 

1.34 

103.3 

SensorZ 

1.35 

104.7 

Unc (k=2) 

士 10.0%

Modulation Calibration Parameters 
UID Communication A B C D VR UncE 

System Name dB dB✓µV dB mV (/r-2) 

。 cw X 0.0 0 .0 1.0 0.00 255.1 土2 .6%

Y 0.0 0.0 1.0 270.4 

z 0.0 0.0 1.0 276 .1 

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% 

A The uncertainties of Norm X, Y, Z do not affect the E2-field uncertainty inside TSL (see Page 4 and Page 5). 
8 Numerical linearization parameter: uncertainty not required. 
E Uncertainly is determined using the max. deviation from linea 「 response applying rectangular distribution 
and is expressed for the square of the field value. 
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3090 

Calibration Parameter Determined in Head Tissue Simulating Media 

f [MHz]C 
Relative Conductivity 

A lphaG 
DepthG Unct. 

ConvF X ConvF Y ConvF Z 
Permittivity F (S/m) F (mm) (k=2) 

750 41.9 0.89 6.24 6.24 6.24 0.40 1.40 土 12.1%

835 41.5 0.90 6.13 6.13 6.13 0.31 1.67 士 12.1 %

1750 40.1 1.37 5.38 5.38 5.38 0.71 1.18 土 12.1%

1900 40.0 1.40 5.10 5.10 5.10 0.63 1.28 土 12.1%

2300 39.5 1.67 4.83 4.83 4.83 0.90 1.20 土 12.1%

2450 39.2 1.80 4.61 4.61 4.61 0.90 1.20 士 12.1%

2600 39.0 1.96 4.51 4.51 4.51 0.90 1.15 土 12.1%

c Frequency validity above 300 MHz of 土100MHz on ly applies for DASY v4.4 and higher (Page 2), else it i s 「estr i cted to 

土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 i s 土 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 

150 and 220 MHz respectively. Above 5 GHz frequency valid ity can be extended to 土 110 MHz 

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

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

restricted to 土5% . The uncerta inty is the RSS of the ConvF uncerta inty 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 士 1 % for frequencies below 3 GHz and be low 土 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: ES3DV3 - SN:3090 

Calibration Parameter Determined in Body Tissue Simulating Media 

f [MHz]C 
Relative Conductivity 

AlphaG 
DepthG Unct. 

ConvF X ConvF Y ConvF Z 
Permittivity F (S/m) F (mm) (k=2) 

750 55.5 0.96 6.34 6.34 6.34 0.40 1.45 士 12.1 %

835 55.2 0.97 6.12 6.12 6.12 0.75 1.23 士 12 . 1 %

1750 53.4 1.49 5.00 5.00 5.00 0.64 1.33 土 12.1 %

1900 53.3 1.52 4.80 4.80 4.80 0.63 1.34 土 12.1 %

2300 52.9 1.81 4.55 4.55 4.55 0.90 1.15 士 12 . 1 %

2450 52.7 1.95 4.48 4.48 4.48 0.90 1.11 士 12.1 %

2600 52.5 2.16 4.26 4.26 4.26 0.90 1.12 士 12.1 %

c Frequency validity above 300 MHz of 士 100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to 

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

frequency band. Frequency valid ity below 300 MHz i s 士 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 士 110 MHz 

F At frequency below 3 GHz, the validity of tissue parameters (£ and cr) can be relaxed to 士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 士5% . The uncertainty is the RSS of the ConvF uncertainty for indicated target ti ssue parameters 

G Alpha/Depth are determined during calibration. SPEAG warrants that th e remaining deviation due to the boundary 

effect after compensation is always less than 土 1 % for frequencies below 3 GHz and below 士 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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Frequency Response of E-Field 
(TEM-Cell: ifi110 EXX, Waveguide: R22) 
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Receiving Pattern (<I>), 8=0° 

f=600 MHz, TEM f=1800 MHz, R22 
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- 600MH之 -.1800MHz ~ 2500MHz 

Uncetiainty of Axial Isotropy Assessment: 士 1 .2% (k=2) 
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Dynamic Range f(SARhead) 
(TEM cell, f = 900 MHz) 
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Uncertainty of Linearity Assessment: 土0.9% (k=2) 
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Conversion Factor Assessment 
f=750 MHz,WGLS R9(H_convF) 
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Uncertainty of Spherical Isotropy Assessment：士3.2% (/r-2) 
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3090 

Other Probe Parameters 

Sensor Arrangement Triangular 

Connector Angle (0) 0.7 

Mechanical Surface Detection Mode enabled 

Optical Surface Detection Mode disable 

Probe Overall Length 337mm 

Probe Body Diameter 10mm 

Tip Length 10mm 

Tip Diameter 4mm 

Probe Tip to Sensor X Calibration Point 2mm 

Probe Tip to Sensor Y Calibration Point 2mm 

Probe Tip to Sensor Z Calibration Point 2mm 

Recommended Measurement Distance from Surface 3mm 

Ce1tificate No:Z20-60141 Page 10 of 10 
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Client : Union Trust Certificate No: 220-60140 

CALIBRATION CERTIFICATE 

Object DAE4 - SN: 662 

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

Calibration Procedure for the Data Acquisition Electronics 

(DAEx) 

Calibration date: May 06, 2020 

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 fac仆 i ty : environment temperature(22士3) °C and 

humidity<70%. 

Calibration Equipment used (M& TE critical for calibration) 

Primary Standards I ID# Cal Date(Cal ibrated by, Certificate No.) Scheduled Calibration 

Process Calibrator 753 I 1971018 24-Jun-19 (CTTL, No.J19X05126) Jun-20 

Name Function Signature 

Calibrated by: Yu Zongying SAR Test Engineer 分
Reviewed by: Lin Hao SAR Test Engineer 畔羌
Approved by: Qi Dianyuan SAR Project Leader 千产

Issued: May 08, 2020 

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

Certificate No: Z20-601 40 Page I of3 
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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. 

Ce1iificate No: Z20-60140 Page 2 of3 
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DC Voltage Measurement 
闪D - Converter Resolution nominal 

High Range: 1 LSB = 6.1 ~tV, fu ll range = -100... +300 mV 
Low Range: 1 LSB = 61 nV, full range = -1. .. .... +3mV 

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

Calibration Factors X Y z 
High Range 404.460 士 0 15% (k=2) 404.353 士 0.15% (k=2) 404.733 士 0.15% (k=2) 

Low Range 3.97631 士 0.7% (k=2) 3.97991 士 0.7% (k=2) 3 . 97605 士 0.7% (k=2) 

Connector Angle 

Connector Angle to be used in DASY system I 21.5° 士 1 0 

Ce1iificate No: Z20-60140 Page 3 of3 
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CNAS l0570 

C lient l-lydsoft Testing Co., Ltd Certificate No: 2 18-60116 

CALIBRATION CERTIFICATE 

Object D~35V2 - SN: 4cf005 

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

Calibration Procedures fo「 d ipole validation l<its 

Calibration date: May 18, 2018 

This calibration Certificate documents tile traceability to national standards, which realize the pl1ysical units of 

measurements(SI). The measurements and the uncertainties with confidence probab仆ity are given on the following 

pages and are part of the ce廿ificate

All calibrations have been conducted in the closed laborato1y facility: environment temperature(22士3).c and 

humidity<70% 

Calib「ation Equipment used (M&TE critical for calibration) 

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

Power Meter NRVD 102083 01 -Nov-17 (CTTL, No.J17X08756) Oct-18 

Power sensor NRV-Z5 100542 01-Nov-17 (CTTL, No.J1 7X08756) Oct-18 

Reference Probe EX3DV4 SN 7464 12-Sep-17(SPEAG,No.EX3-7464_Sep17) Sep-18 

DAE4 SN ·1525 02-0ct-17(SPEAG,No.DAE4-'l 525_0ct17) Oct-18 

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

Signal Generator E4438C MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19 

Networl<Analyzer E5071 C MY46110673 24-Jan-18 (CTTL, No.J1 8X00561) Jan-19 

Name Function 吓re
Calibrated by: Zhao Jing SAR Test Enginee「

Reviewed by: Lin Hao SAR Test Engineer 戒羌
Approved by: Qi Dianyuan SAR Project Leader 三

Issued: May 20, 2018 

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

Certificate No: Z 18-60116 Page l of8 
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Glossary: 
TSL 
ConvF 
NIA 

tissue sirnulnting liquid 
sensitivity in TSL / NORMx,y,z 

not applicable or not measured 

Calihratlon Is Porforrnocl Accorcling to the Following Stanclarcls : 
a) IEEE Std 1528-2013, "IEEE Recornrnenclecl Practice for Determining the Peal< 

Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Tecllniques", Juno 2013 

b) IEC 6?.209-1, "Measurement procedure for assessment of specific absorption rate of human 
exposure to radio frequency fields from hand-held ancl bocly-rnountecl wireless 
communication devices- Part 1: Device used next to the ear (Frequency range of 300MH1. to 
6GHz)", July 2016 

c) IEC 6?.209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless 
communication devices used in close proximity to the human bocly (frequency range of 
30MHz to 6GHz)", March 2010 

d) 1<0B865664, SAR Measurement Requirements for 100 MHz to 6 GHz 

Additional Documentation: 
e) DASY4/5 System Handbook 

Methocls Appllocl ancl Interpretation of Parameters: 
0 

0 

0 

0 

00 

O 

Measurement Conclitions: Furtlle「 details are available from the Validation Report at the end 
of the certificate. All figures stated in the certificate are valid at the frequency indicated. 
Antenna Parameters with TSL: The 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. 
Feec/ 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 uncertainly required. 
SAR measured: SAR measured at the stated antenna input power. 
SAR normali1.ed: SAR as measured, normalized to an input power of 1 W at the antenna 
connector. 
SAR for nominal TSL parameters: The measured TSL parameters are used to ca lculate the 
nominal SAR result. 

The reported uncertainty of measurement is stated as the standard uncerta inty of 
Measurement multiplied by the coverage factor 1<"'2, which for a normal distribution 
Corresponds to a coverage probability of approximately 95%. 

Cc1 tificntc No: Z 18-60 11 6 Page 2 of8 
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M easurement Conditions 
DASY svstem confiourntion, as far as not · · ．声.. - .., .. 可.. ......... . .

DASY Version DASY52 

Extrnpolntion /\dvrn1ccd Exlrnpolc1tion 

Phnntom Triple Fial Phantom 5.1 C 

Distance Dipole Center • TSL 15 mm 

Zoom Senn Resolution dx, dy, （忆 ：： 5 mm

FroqlIOIlCy 035 MHz 士 1 MHz 

Head 1.SL parametors 
The followinn pmmneters and calculations we「e nppliecl 

52.10.0. 111116 

with Spacer 

Tompcrnturc Permlltivily Co11cl11ctivily 

Nomlnnl Hcncl TSL pnrnmotorn 22.0 ·c 41 .5 0.90 mho/m 

Moa9111'0(l Head .fSLparamotors (22.0 士 0.2) °C '1 2 .7 士 6% 0.88 mho/m 士 6 %

l Ioad TSL toll11JOI.atlII'0 Cl1allge (IlII·illo tost <1.o ·c ．虚，． 可 ．．．晕

SAR result with Head TSL 
S/\n avorngecl over 1 cm3 (1 u) of I-load TSL Condition 

SAR measured 250 mW input power 2.31 mW/g 

S/\R for nominal Head TSL parameters normalized to 1W 9.1\6 mW/!J ± 18.8 % (ku2) 

S/\n nvornge<I over 10 c111 .1 (10 g) of Honcl TSL Condition 

SAR measured 250 mW input power 1.47 mW I g 

SAR for nominal Head TSL parameters normali7.ecl to 1W ti.98 mW tu::: 18.7 % (I<己2)

Body TSL parnmeters 
1「he followitHJ parameters and calculations were applied 

Tompornturo Permittivity Co11cluctlvlly 

Nominal Body TSL pnrmnotors 22.0 ·c 55.2 0.97 mho/m 

Mons111·o<I Body TSL parnmotors (22.0 士 0.2) ·c 54.3 士 6% 0.95 mho/m 士 6%

Body TSL tolll1)oratllI.e challgo (llII·illgtost <1.o ·c .. .. .. ,.. . 

,R resu t with Body TSL SAR result with Body TSL 
S/\R nvorngo<I ovor 1 cm3 (1 g) of Bo<ly TSL Condition 

SAR measured 250 mW Input power 2A1 mW/g 

SAn for norninril Oody TSL parameters norrnalizecl lo 1W 0.74 mW tu 土 18.8 % (f<:::2) 

SAR nvornuo<I over 10 c11r1 (10 ul of Uocly TSL Condilion 

SAR measured ?.50 mW input power 1.57 mW /g 

SAR for nominal !Jody TSL pnrnmeters normalized to 1W G.3'1 mW lg ::: 18.7 % (k=2) 

Cc1tificrite No: Z I 8-60 116 Piigc 3 ofs 
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Appendix (Aclcli t lo nal c1ss0ssments outs ide tile scope of CNAS L0570) 

Antenna Parnmeters w ltll Heacl TSL 

lmpcclance, transformed to fcecl point 

Return Loss 

Antenna Parameters with Body TSL 

lmpednncc, lrnnsforrned lo feed point 

Return Loss 

General Antenna Parameters and Design 

Eleclricnl Delay (one direction) 

1\9.50- 1.89)。

-3t\.1dB 

'16.60- 6.78j0 

- 22.1<1B 

1.257 11S 

After long term use wilh 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. Tile center conductor of the feeding Hne is d~reclly 
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some 
of the dipoles, small encl 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 clata are not 
affected by this change. The overall dipole length is still according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered 
connections near the feeclpoint may be damaged. 

/\clditional EUT Dc1t a 

[ Manufactured by SPEAG 
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DASYS Valiclntion Report for Bend TSL Date: 05. 17.2018 
Test Laboratory: CTTL, ncijing, China 
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4cl005 

Commu11icnlio11 System: UID 0, CW; rrcquency: 835 ~vi Hz; Duty Cycle: I: I 
Medilllll l汛rnmeters used: I、 = 835 MHz;(J = 0.881 S/m; Cr 

j = 112.7 1; r = I 000 kg/m 

Phantom sect ion: Finl Sect ion 
Mensurcmcnt Stnndard: DASYS (IEEE/IEC/ANSI C63. I 9-2007) 

DASYS Configuration: 

。 几obe: EX3DV1I - SN7464; ConvF( I 0.28, I 0.28, I 0.28); Cn librntcd: 9/1 2/2017; 
o Sensor-Surface: I.'Imm (Mechnnicnl Surface Detection) 
o Electronics: DAE,t S叶 525; Calibrated: I 0/2/2017 
o Phnntom: Triple Finl Phantom 5.I C; Type: QD 000 PSI CA; Serini: 1161/1 
o Measurement SW: DASY52, Version 52.10 (O); SE!VICAD X Version 14.6.10 

(741'/) 

Dipole Cnlibrntion/Zoom Scan (7x7x7) (7x7x7)/Cubc 0: ivleasurcmcnt grid : dx=5mm, 
dy=5mm, dz=5 mm 
Reference Value= 59.63 V/m; Power Drift = -0.06 dB 
Peak SAR (exlrnpolated) = 3.72 W/kg 
SAR(l g) = 2.31 W/l<g; SAR(lO g) = 1.47 W/lcg 
Maximum value ofS/\R (measured) = 3.2 1 W/kg 

(IB 
一 U

,- , -2.!iO 

~5.uu 

-7.G·I 

11 U

rJ 

. U2 11 
gl--,
_i 

0 dD = 3.21 W/lcg = 5.07 dBW/leg 
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lmp0clanc0 IVleasurement Plot for Head TSL 

T1l S11 1.0\J Ila() 10. 00dll/ 1<e(O. OOOdll (Fl) 
~0. 00 I >1 03 5. 00000 11I12 -34 . o九曲
~o.oo 

30.0(t 

20. 00 

10. 0(J 

--1 0. (JO 

~50. oo , 
顷I s1 1 匈I th ( R+j x ) seal ~ 1. 000U (Fl r,el) 

>1 83 5, 00000 11i17”“, 4 50 (I · 1 , 09l4 n 10U .J归）F. ．．下．＼，
./ 
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八clcl : No.51 Xncyunn llond, I lnidinn l>is1ric1, Ile,·jing, 100191 , Chinn 
Tel: -1 86-10-6230,1633-2079 Fnx: +86-10-6230-1(i33 ·2504 
E·“ni1: Clll@chiIHIIII ,COlI1 http://\\'\\'\l'.ch inntt l.c n 

) ) ASY5 Vali曲lion Report fo r Body TSL Date: 05. 16.2018 
Test Laboratory: C门L, Beij ing, China 
DUT: Dipole 835 Ml-I勾 Type: Dfl35V2; Serial: D835\12 - SN: 1Jd005 

Communication System: UID 0, CW; Frequency: 835 Ml lz; Duty Cycle: I: I 
Medium parameters used: f = 835 MHz; o = 0.952 S/m; c1 = 511.311; p = I 000 kg/1113 
Phan(Olll SCC1ion: CCll(C1· Scc1ion 
入1l easurement Standard: DJ\SYS (IEEE/IEC/ANSI C63.19-2007) 

DJ\SY5 Configurat ion: 

o Probe: EXJ DV1I - SN7464; ConvP( I0.21, 10.21, 10.2 1); Calibrated: 9/12/2017; 
o Scnsor-Surfaec: I.'Imm (Mechanical Surface Detection) 
o Electronics: DAE4 Snl 525; Calibrated: 10/2/20 17 
o Phantom: Triple Flat Phantom 5.IC; Type: QD 000 PSI CA; Serial: 11 61 / 1 
。 入tlcasurcment SW: DASY52, Version 52.1 0 (O); SEMCJ\D X Version Jtl.6.10 

(74 l 1) 

Dipole Caliurntion/Zoom Sc皿 （＇／x,八7) (7x7x7)/Cuuc 0: Measurement grid: cl 入＝5 111111 ,

cly=5111111, dz=5mm 
Reference Value = 54.99 V/111; Power Drift = -0.05 cl l3 
Peak SAR (extrapolated) = 3.'/11 W/kg 
SAR(1 g) = 2A1 W/l<g; SAR(lO g) = 1.57 W/lcg 
Max imum value of SAR (measured) = 3.28 W/kg 

(ID 
一 0

,__, -2.1 0 

-4,36 

-6,54 

。

2

9 
。

1 . 0

1 

』

g

口
1̀
1

0 dll = 3.28 W/kg = S.16 dlJW/kg 
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lmpodanc0 Measurement Plot for Bocly TSL 

Ttl Sil L09 nag 10. OOclB/ 1,~r o. OOOd(I ［rl 」

江' · 00 I 刃 83 5 . ooooo而尸亢百9 (fn 
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0. 000 
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 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Head 
835 MHz 

May 18, 2018 -34.1 - 49.5 - 

Apr. 17, 2019 -33.6 -1.47  46.2 -3.3  

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

calibration. Therefore the verification results meet the requirement of extended calibration.  
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 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Body 
835 MHz 

May 18, 2018 -22.1  - 46.6  - 

Apr. 17, 2019 -22.2  0.45  46.0  -0.6  

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

calibration. Therefore the verification results meet the requirement of extended calibration.  
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中川认Ill
川际互认
校准
CALI ORA TIOtl 
CNAS L0570 

E-mail: c1tl~chi11a11l.co111 hllp://1\ ww.chi11attl.c11 

Client Hyds oft Testing Co., Ltd Certificate No: 2 10-60120 

CALI ATION CERTIFICAT 

Object 01900V2 - SN: 509 

Calibration Proceclure(s) 
FF-Z 11 -003-01 

Calibration Procedures for dipole validation kits 

Calibration elate: May 18, 2018 

This calibration Certificate cfocuments the traceability to national stancfarcfs, which realize the physical units of 

measurements(SI) . The measurements ancl 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士3)'C and 

l1umiclity<70% 

Calibration Equipment used (M&TE critical ror calibration) 

Primary Stanctards ID# Cal Date(Calib「atecl by, Certificate No.) Scl1eclulecl Calibration 

Power Meter NRVD 102083 01 -Nov-17 (CTTL, No.J17X08766} Oct-18 

Power sensor NRV-Z5 100542 01 -Nov-17 (C.「「L, No.J 17X08756) Oct-18 

Refe「ence Probe EX3DV4 SN 7464 12-Sep-17(SPEAG, No.EX3-7 464_Sep17) Sep-18 

DAE4 SN 1525 02-0ct-17(SPEAG,No.DAE4-1525_0ct17) Oct-18 

Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Sclledulecl Calibration 

Signal Generator E4430C MYl\90711\30 23-Jan-18 (CTTL, No.J18X00560) Jan-19 

NelworkAnalyzer E5071 C MY46110673 24-Jan-18 (C.「TL, No.J18X00561) Jan-19 

Name Function Signature 

Calibrated by: Zhao Jing SAR Test Engineer 几
Reviewecl by: Lin Hao SAR Test Engineer 叶嘉
Approved by: Qi Dianyuan SAR Project Leader 今石 孕，一

Issued: May 20, 2018 

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

Ccrl i ficalc No: Z 18-60 120 Page I of8 
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Add: No.5 1 X11c}1rn11 Road, Hai<lian Dislricl, Beijing. 100191, China 
Te l: +86-10-6230,1633-20'/9 I了ax: +86-10·6230-163:1-2504 
E-mail : c11l~ chinnlll.co111 htlp://11'\I'\\'.chil1nIIl,Cll 

lossary: 
TSL 
ConvF 
NIA 

tissue simulating liquid 
sensitivity in TSL / NORMx,y,z 

not applicable or not measured 

Calibration is Performed Accol'Cling to the Following Standnrds: 
a) IEEE Std 1528-201 3, "IEEE Recommended Practice for Determining the Peal< 

Spatial-Averaged Specific Absorption Hate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", June 201 3 

b) IEC 62209-·I, "Measurement procedure for assessment of specific absorption rate of human 
exposure to radio frequency fields from hand-held and body-mounted wireless 
com111unication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to 
GGHz)", July 201 6 

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

cl) l<DB865664, SAR Measurement Requirements for 100 MHz to G GHz 

Acldltional Documentation: 
e) DASY4/5 System Handbook 

Methods Applied and Interpretation of Parameters : 
000000

0 

Measurement Conditions: Further details are available from the Validation Report at the encl 
of the ce仆ificate. All figures stated in the certificate are valid at the frequency indicated. 
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 
para llel to the bocly 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 uncertainly required. 
Electrical Delay: One-way delay between the SMA connector and the antenna feed point. 
No uncertainly required. 
SAR measured: SAR measured at the stated antenna input power. 
SAR nonnalizecl: SAR as measured, normalized to an input power of 1 W at the antenna 
connector. 
SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the 
nominal SAR result. 

The reported uncertainty of measurement is stated as the standard uncertainly of 
Measurement multiplied by the coverage factor 1<=2, which for a normal distribution 
Corresponds to a coverage probability of approximately 95%. 

Cerlificn tc No: Z 18-601 20 Page 2 o「8
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Add: No.51 Xucrun11 llond, I lni<linn Districl, Uciji11g, 100191 , China 
Tel: +86-10-6230,1633-2079 Fnx: +86-10-6230-1633-250•1 
l;.llnil: cIIl@chiIInIIl.COIll hllp://11'I1w.chi11nttl.cn 

Moasuremont Conditions 
DASY system conlimrrnlion, as la .. 一．一.. 一 .. . . . 一 ．． 一 · • • -• ·一..t. 

DASY Vo「9i oil DASY52 

Extrnpolntion /\dvanced Extrapolation 

Phn11to111 Triple Flat Phantom 5.1C 

Disl.inco Oipolo Contot· - TSL 10 llllll 

Zoom Scan rtosohrtlon dx, dy, （忆 ：： 5 mm 

FrC(1llOIICy 1900 MHz 士 1 MHz 

Moad TSL parameters 
... - - .. .. • - - . - . -. - -- .. - - - - - . . -.一· · -- - ·· · --·

52.10.0.1'1'16 

with Spacer 

TClllporatllro Pormillivlly Conductivily 

Nom1llaI l lead TSL I)aramotors 22.0 ·c '10.0 1.'10 mho/m 

MoaSlII.0(l H的(I TSl . paramotor8 (22.0 士 0.2) ·c '10.7 士 6% 1.40 mho/m 士 6 %

Hortcl TSL tompornture chan[Jo ch1r1t1u test <1.0 °C ..... .... 

SAR result with Heacl TSL 
SAR avorngocl ovor 1 cm·̀  · (1 o) of Hoacl TSL Condition 

SAR measured 250 mW Input power 9.85 mW /g 

SAR for nominal Head TSL parameters normalized to 1W 30.G mW lg 土 18.8 % (k=2) 

S/\R nvornuocl ovor 10 c1113 (10 u) of Hond TSL Condition 

s /\R mensured 250 mW input power 5.04 mW Jg 

SAR fo「 nominal Head TSL parameters normalized lo 1W 20.2 mW tu ± 10.7 % (I尸2)

Body TSL parameters 
． 一 - · - .亨 歹 千 夕. • - 可尸 一 · 一· - - -. - - - -千· - . - . 一 亨． 一 . - -.宁 可一-··

Tomporattlro Permittivity Con<luclivily 

Nomlnnl Dody TSL pnrnmetors 22.0 ·c 53.3 1.52 mho/m 

M的SIII'0(I Bo(ly TSL I)aramotors (22.0 士 0.2) ·c 54 .6 士 6% 1.-19 mho/m 士 6%

Bo(ly l .SL tClnporatllre chOliOO (ltII'Illg tost <1.o ·c 一叠．． ...... 

SAR rnsult with Bogy TSL 
SAR nvorngcd ovor 1 cm3 (1 u) of Body TSL Condition 

SAH measured 260 mW Input power 0.73 mW /g 

S/\R for nominal Body TSL parameters normalized to 1W 39.6 mW tu ± 10.0 % (I<口2)

SA~ nvorngod OVOI'10 CJ//3 (10 U) of Bocly TSL COIldilion 

s /\R measured 250 mW input r ower 5.04 mW lg 

SAR for nominal Oody TSL parrnnolors normalized to 1W 20.4 mW /u 土 10.7 % (1<=2) 

Ccllificale No: Z I 8-6017.0 Pngc 3 of 8 
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Appenclix (Aclcl itio nal assessments outs icle the scope of CNAS LOG70) 

Antenna Parnmeters w ith Mead TSL 

Impedance, transformed to feed poinl 

Helurn Loss 

Antenna Parameters with Bocly TSL 

Impedance, transformed to feed point 

Return Loss 

General Antenna Param eters and Design 

Electricnl Delay (one direclion) 

45.506.56j0 

- 21.6dB 

44.30- 3.95j0 

- 22.7dB 

1.065 ns 

After long term use with 1 OOW radiated powe「,only a slight warming of tile dipole nea「 the feeclpoint c.in 
be measured. 

The dipole is made of standard sen飞irigicl 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 encl cnps are added to the dipole arms in order to improve matching when loaded 
according to the position as explained In tile "Measurement Conditions" paragraph. The SAR data are not 
affected by this change. The overall dipole length is still according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered 
connections near the feedpoint may be drnnagecl. 

Additional EUT Datfl 

[ Manufactured by SPEAG 

Ccrtifi cntc No: ZIS-60120 Page ,J ofs 
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CALIOn/\TION LAll011ATORY 
Add: No.51 Xucy11n11 Road, llnidia11 l>islricl, Uc ijiug, 100191, China 
Tel: +86-10-6230•1633-2079 F11x: +86-10-6230°1633-250•1 
E·lllni1: cIIl@cl，加（（ I.com l1llp://\\"\\"l\',Ch i11nll I.c11 

DASY5 Vnlidntio11 Report for Head TSL Dntc: 05.18.2018 
Test Lnbornlory: C'ITL, Beijing, China 
DUT: Dipole 1900 MHz; Type: D1900Y2; Scl'inl: D1900V?. - SN: 509 

Communication System: UID 0, CW; 旧cciucncy: 1900 Ml lz; Duty Cycle: I: I 
Medium pnramclcrs used: f = 1900 ivll--lz; o = I.4 S/m; r.r = 40.69; r = 1000 kg/1113 

Phnntom secti on: Right Section 
Measurement Standnrd: DASY5 (IEEE/IEC/t\NSI C63. 19-2007) 

DASY5 Collfigura1ioll : 

o Probe: EX3DV1I - SN7464; Convr:(8.39, 8.39, 8.39); Calibrated: 9/12/20 17; 
o Sensor-Smfoee: 1.4111111 (Mcchnnical Surfoec Detection) 
o Electronics: DA E4 Sn 1525; Calibrated: I 0/2/2017 
o Phantom: Triple f-lat Pha11to111 5. 1 C; Type: QD 000 P5 I CA; Serini: 1161 /I 
o Mcasu「ement S\V: DASY52, Version 5?.. 10 (0); SEMCAD X Version 111.6.10 

(71I 17) 

System Pcrfonnnncc Chcclc/Zoom Sc八n (7x?x7) (7x7x7)/Cul>c 0: Mcnsurcment grid: 

clx=5mm, cl)= 5mm, dz=5mm 
Reference Value= I 00.3 V/m; Power Drift = -0.06 dB 
Penk SAR (extrapolated) = 19.7 W/kg 
SAR(l g) = 9.85 W/lcg; SAR(lO g) = 5.04 W/lcg 
Maximum value of SAR (rnensurecl) = 15.9 W/kg 
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0 dD = 15.9 W/lcg = 12.01 dBW/leg 
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lmpeclc111ce IVleasurernent Plot for Head TSL 
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DASY5 Vnliclation Report for Docly TSL Dntc: 05. 16.2018 
Tcsl Laboratory: CTTL, neijing, China 
DUT: Dipole 1900 MHz; Type: Dl900V7. ; Serial: D1900Y2 - SN: 509 

Communical ion Syslcm: um 0, CW; r requcncy: 1900 MHz; Duly Cycle: I: I 
Medium parameters used: f = 1900 MHz; o = 1.493 S/m; er = 511.55; p = I 000 kn/m3 
Phantom secti on: Center Section 
Measuremenl Standard: DASY5 (IEEE/JEC/ANSI C63. 19-200'/) 

DASY5 Co而glll'ali on:

o I汁obe : EX3DV4 - SN71164; Convf-(8.32, 8.32, 8.32); Calibrated: 9/1 2/2017; 
o Sensor-Surface: 1.4mm (Mechanical Surface Dclcelion) 
o Electronics: DA E1I Snl 525; Cnlibratcd: 10/2/201 7 
o Phanlom: Triple I,' lat Phantom 5. 1 C; · 1 、ypc: QD 000 P51 CA; Serial: 1161/ 1 
。 入1casuremcnt SW: DASY52, Version 52.10 (O); SEMCAD X Version M.6.10 

(7111 7) 

s ~,ste111 Pcrfon皿nee Chcclc/Zoo111 Senn (7x'从7) (7x7x7)/Cubc 0: Measmement grid : 
dx=5mm, d)= 5mm, dz=5mm 
Re l、erence Vnlue = 83 .1 3 V/m; Power Drin = -0.0 1 dO 
Pcnk SAR (cxtrnpolatcd) = 18.3 W/kg 
SJ\R(l g) = 9.73 W/lcg; SAR(lO g) :;;: 5.M W/lcg 
Maximum value of SAR (measmed) = 15.3 W/kg 

dB 
一 0

,._, -:i.G·1 

-.I. 2 1 

-·1 U.U2 

.L 

23 40 40 L
K.i.』
2

-

0 clll = 15.3 W/lcg = 11.85 dI3W/lcg 
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Impedance Measurement Plot for Bocly TSL 
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 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Head 
1900 MHz 

May 18, 2018 -21.6 - 45.5 - 

Apr. 17, 2019 -23.3 7.87  45.9 0.4  

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

calibration. Therefore the verification results meet the requirement of extended calibration.  

 



 Justification for Extended SAR Dipole Calibrations  

Dipole 
Date of 

Measurement 
Return Loss 

(dB) 
Delta (%) Impedance Delta(ohm) 

Body 
1900 MHz 

May 18, 2018 -22.7 - 44.3 - 

Apr. 17, 2019 -21.8 -3.96  43.2 -1.1  

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

calibration. Therefore the verification results meet the requirement of extended calibration.  
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中国认可

CALl0叭TIONIAllO卧JORY 匀，严多多彦 矗国际互认
多7天=

C闷AS校谁
Add: No.51 Xuei'Uan Road, Haidian District, Beijing, 100191, China 
Tel: +86-10-62304633-2079 Fax: +86-l0-62304633-2504 ｀盒；、二［盘昙詈
E-mail: cttl@chinattl.com http://1V\V\\,.chinattl.cn 

Client Hydsoft Testing Co., Ltd Certificate No: Z19衄60320

CALIBRATION CERTIFICATE 

Object D2450V2 - SN: 883 

Calibration Procedu「e(s)
FF-211-003-01 

Calibration Procedures for dipole validation kits 

Calib「ation date: September 20, 2019 

This calibration Certificate documents the traceab由ty to national standa「ds, which 「ealize the physical units of 

measu 「ements(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士3)'C and 

humidity<70%. 

Calibration Equipment used (M& TE critical for calibration) 

Primary standards ID# Cal Date(Calib 「ated by, Certificate No.) Scheduled Calibration 

Power Mete「 NRP2 106276 11-Apr-19 (CTTL, No.J19X02605) Apr-20 

Power senso「 NRP6A 101369 11-Apr-19 (CTTL』 No.J19X02605) Ap「-20

Reference Probe EX3DV4 SN 3617 31-Jan-19(SPEAG,No.EX3-3617 _Jan19) Jan-20 

DAE4 SN 1555 22-Aug-19(CTTL-SPEAG,No.Z19-60295) Aug-20 

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

Signal Gene「ator E4438C MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20 

NetworkAnalyze「 E5071C MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20 

a/ 

Name Function 

Calibrated by: Zhao Jing SAR Test Engineer 

Reviewed by: Lin Hao SAR Test Engineer 

Approved by: Qi Dianyuan SAR Project Leader 

Issued: September 24, 2019 

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

Certificate No: Zl 9-60320 Page I of& 
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Glossary: 
TSL 
ConvF 
NIA 

tissue simulating liquid 
sensitivity in TSU NORMx,y,z 

not applicable or not measured 

Calibration is Performed According to the Following Standards: 
a) IEEE Std 1528-2013, "IEEE Recommended P「actice for Determining the Peak 

Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", June 2013 

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

c) IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless 
communication devices used in close proximity to the human body (frequency range of 
30MHz to 6GHz)", March 201 O 

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

Additional Documentation: 
e) DASY4/5 System Handbook 

Methods Applied and Interpretation of Parameters: 
OOOO··· Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 
Antenna Parameters with TSL: The 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 Wat the antenna 
connector. 
SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the 
nominal SAR result. 

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

Certificate No: 219-60320 Page 2 ofs 
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Measurement Conditions 
DASY system configuration, as fa 

嘈~ ··-· ··-·· -·· - -.. 

DASY Version DASY52 V52.10.2 

Extrapolation Advanced Extrapolation 

Phantom Triple Flat Phantom 5.1 C 

Distance Dipole Center • TSL 10mm with Spacer 

Zoom Scan Resolution dx, dy, dz= 5 mm 

Frequency 2450 MHz 士 1 MHz 

give 
1 

Head TSL parameters 
...- • _,“-..．．．"..,仁,......．． _............................,....,...,....“J` ＇～ • ·...., V..... ..`,.... 

Temperature Pennittivity Conductivity 

Nominal Head TSL parameters 22.0°c 39.2 1.80 mho/m 

Measured Head TSL parameters (22.0 士 0.2)'C 38.9 士 6% 1.78 mho/m 士 6%

Head TSL temperature change during test <1.0'C 

SAR result with Head TSL 

SAR averaged over 1 cm3 " (1 g) of Head TSL Condition 

SAR measured 250 mW input power 13.1W/kg 

SAR for nominal Head TSL parameters normalized to 1W 52.6 Wlkg 士 18.8 % {k=2) 

SAR averaged over 10 cm3 " (10 g) of Head TSL Condition 

SAR measured 250 mW input power 6.02W/kg 

SAR for nominal Head TSL parameters normalized to 1 W 24.1 W/kg 士 18.7 % (k=2) 

Body TSL parameters 
The foll···. 

SA 

、... ". 一· 嘈冒｀． . ．.....它· ` `. ．、卢 ｀坠· ``＇｀丸··、占· • ~ • • ̀J·· ` ` '....,` ' 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 °C 52.7 1.95 mho/m 

Measured Body TSL parameters (22.0 土 0.2) "C 53.0 士 6% 1.98 mho/m 士 6%

Body TSL temperature change during test <1.0 °C .. --
.R result with Bodv TSL 

SAR averaged over 1 c/113 (1 g) ofBody TSL Condition 

SAR measured 250 mW input power 12.9W/kg 

SAR for nominal Body TSL parameters normalized to 1 W 51.3 W/kg 士 18.8 % (k=2) 

SAR averaged over 10 cm'(10 g) of Body TSL Condition 

SAR measured 250 mW input power 5.92W/kg 

SARio「 nominal Body TSL parameters normalized to 1W 23.6 W/kg 士 18.7 % (k=2) 

Certificate No: ZJ9-60320 Page 3 of8 
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Appendix (Additional assessments outside the scope of CNAS L0570) 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with Body TSL 

Impedance, trans/om论d to feed point 

Return Loss 

General Antenna Parameters and Design 

Electrical Delay (one direction) 

52.60- 1.56 jO 

- 30.?dB 

51.40+ 1.16j0 

-35.0dB 

1.029 ns 

After long term use with 1 OOW 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 di 「ectly
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 a「e added to the dipole a「msin o「der to improve matching when loaded 
according to the position as explained In the "Measurement Conditions" paragraph. The SAR data are not 
affected by this change. The overall dipole length is still according to the Standard 
No excessive force must be applied to the dipole arms, because they might bend or the soldered 
connections nea「 the feedpoint may be damaged. 

Additional EUT Data 

[ Manufactured by SPEAG 

Certificate No: 219-60320 Page 4 of8 
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DASYS Validation Report for Head TSL Date: 09.20.2019 
Test Laboratory: CTTL, Beijing, China 
OUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 883 

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: I :1 

Medium parameters used: f= 2450 MHz;(J = 1.782 Sim; Er= 38.94; p = 1000 kg/m3 

Phantom section: Right Section 
DASY5 Configuration: 

• Probe: EX3DV4 - SN3617; ConvF(7.62, 7.62, 7.62)@2450 MHz; Calibrated: 

1/31/2019 
• Sensor-Smface: 1.4mm(Mechanical Surface Detection) 

• Electronics: DAE4 Snl555; Calibrated: 8/22/2019 

• Phantom: MFP _VS.IC ; Type: QD 000 P5 l CA; Serial: 1062 

• Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 

(7470) 

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, 

dy=5mm, dz:=5mm 
Reference Value= 105.6 Vim; Power Drift= -0.05 dB 

Peak SAR (extrapolated)= 27.8 W/kg 

SAR(l g) = 13.1 W/kg; SAR(lO g) = 6.02 W/kg 
Maximum value of SAR (measured)= 22.1 W/kg 

dB 
一 0

尸刁－4.49

阖 -8.97 

一13.46

-17.94 

-22.43 

OdB=22.1 W/kg=13.44dBW/kg 

Certificate No: Zl9-60320 Page 5 of8 
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Impedance Measurement Plot for Head TSL 

Tri Sll Log Hag 10.00dB/ Ref O.OOOdB [Fl] 
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DASY5 Validation Report for Body TSL Date: 09.20.2019 
Test Laboratory: CTTL, Beijing, China 
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 883 

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1 
Medium parameters used: f= 2450 MHz;(J = 1.975 Sim; s, = 52.98; p = I 000 kg/m3 
Phantom section: Center Section 

DASY5 Configuration: 

• Probe: EX3DV4- SN3617; ConvF(7.79, 7.79, 7.79)@2450 MHz; Calibrated: 
1/31/2019 

• Sensor-Surface: 1.4mm (Mechanical Surface Detection) 
, Electronics: DAE4 Sn1555; Calibrated: 8/22/2019 
• Phantom: MFP_ V5.IC; Type: QD 000 PSICA; Serial: 1062 
• Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12 

(7470) 

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, 
dy=5mm, dz=5mm 
Reference Value= 101.4 V/m; Power Drift= -0.06 dB 
Peak SAR (extrapolated)= 27.6 W/kg 
SAR(l g) = 12.9 W/kg; SAR(lO g) = 5.92 W/kg 
Maximum value of SAR (measured)= 21.9 W/kg 

dB 
一 0

~-4.53 

昌 -9.06 

一13.58

-18.11 

LX 
--22.64 

OdB=21.9W/kg= 13.40dBW/kg 
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Impedance Measurement Plot for Body TSL 
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