
In Collab。rationwi伽

s a e a a 
CAUBRATI。N LABORA11。RY

Add: No.51 Xueyuan Road, Haidian District, Beijing, I 001 91, China 
Tel: +86-1 0-62304633-251 2 Fax: +86-1 0-62304633-2504 
E-mail: cttl@chinattl.com Htto://www.china忧I.en

Client : Emtek(Shenzhen) 

CALIBRATION CERTIFICATE 

。同ect OAE4 - SN: 1418 

Calibration Procedure(s) 
FF-211-002-01 

.... ~＇＂气：：；f以 .......-....... 中国认可
主兰毛主~A二汪国际互认
＇！！＇~二二：？电雹，＇＂＇·〓‘3校准
气：：－－~怀：γ 、』~ CALIBRATION 
”马川

Certificate N。： 220-60042

Calibration Procedure for the Data Acquisition Electronics 

(DAEx) 

Calibration date: January 08, 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 facility: environment temperature(22±3 ）℃ and 

humidity<70%. 

Calibration Equipment used (M&TE critical for calibration) 

Primary Standa「ds I ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration 

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

Name Function 

农二cCalibrated by: Yu Zongying SAR Test Engineer 

Reviewed by: Lin Hao SAR Test Engineer 哧夕皂
－一一

Approved by: Qi Dianyuan SAR Project Leader c::-?习／气~

Issued: January 10, 2020 

This calibration certificate shall not be 「eproduced except in full without written approval of the laborato『y.
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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. 

Meth。ds Applied and l nterpretati。n 。f 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 resu lts for DAE, it does not contain other 
performance test results. 
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DC v。ltage Measurement 
AID - Converter Resolution nominal 

High Range: 1 LSB = 6.1 µ V , full 「ange = -100 ... +300 mV 
Low Range: 1LSB= 61nV, full range= -1 .. ..... +3mV 

DASY measurement parameters: Auto Zero Time: 3 sec; Measu「ing time: 3 sec 

Calibrati。n Factors x y z 
High Range 404.110 ± 0.15% (k=2) 404 .644 士 0.1 5% (k=2) 404.328 土 0. 15% (k=2) 

Low Range 3.99011 ± 0.7% (k=2) 4.00114 ± 0. 7% (k=2) 3.97671 土 0 .7% {k=2) 

c。nnector Angle 

c。nnector Angle to be used in DASY system I 153° ± 1 。

Certificate No: 220-60042 Page 3 of 3 
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Client Emtek(Shenzhen) Certificate N。： 220-60043

CALIBRATI。N CERTIFICAT 

。同ect EX3DV4 - SN : 3970 

Calibration Procedure(s) 
FF-211-004-01 

Calibration Procedures for Dosimetric E-field Probes 

Calibration date: February 08, 2020 

This calibration Ce『tificate 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 fo llowing 

pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature(22士3）℃ and

humidity<70%. 

Calibration Equipment used (M&TE critical for calibration) 

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

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

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

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

Reference 10dBAttenuator I 18N50W-1 OdB 9-Feb-18(CTTL, No.J 18X011 33) 

Reference 20dBAttenuator 

Reference Probe EX3DV4 

DAE4 

18N50W-20dB 9-Feb-18(CTTL, No.J 18X01132) 

SN 7307 24-May-19(SPEAG, No. EX3-7307 _May19/2) 

26-Aug-19(SPEAG, No. DAE4-1525 _Aug 19) 

Scheduled Calibration 

Jun-20 

Jun-20 

Jun-20 

Feb-20 

Feb-20 

May-20 

Aug-20 SN 1525 

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

SignalGenerator MG3700A I 6201052605 18-Jun-1 9(CTTL, No.J 19X05127) 

Netwo『k Analyzer N5239A I MY55491 241 10-Jun-19(CTTL, No.J19X00547) 
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Calibrated by: Yu Zongying 

Function 

SAR Test Engineer 令：~
敲~-ti>

d为4；ι一」／

Name 

Reviewed by: Lin Ha。 SAR Test Engineer 

Approved by: Qi Dianyuan SAR Project Leade「

Issued: February 10, 2020 

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 

tissue simulating liquid 
sensitivity in f「ee space 
sensitivity in TSL I NORMx, y,z 
diode comp「ession point DCP 

CF 
A,8 ,C,D 
Polarizationφ 
p。larizati。n e 

crest factor (1/duty_cycle）。f the RF signal 
modulation dependent linearization parameters 
φrotation around probe axis 
e rotati。n 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 pr。be sensor X to the r。bot coordinate system 
Calibrati。n is Perf。rmed According t。 the F。”。wing Standards: 
a) IEEE Std 1528-2013,“IEEE Rec。mmended Practice f。r Determining the Peak Spatial-Averaged 

Specific Absorption Rate (SAR) in the Human Head from Wireless Communicati。ns Devices: 
Measurement Techniques”, June 2013 

b) IEC 62209斗 ，“Measurement procedure f。r the assessment of Specific Absorpti。n Rate (SAR) from 
hand-held and body-m。unted devices used next to the ear (frequency range 。f 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” 
Meth。ds Applied and lnterpretati。n 。f Parameters: 
• NORMx，且z: Assessed f。r E-field polarization 8=0 (f三900MHz in TEM-cell ; f > 1800MHz: waveguide). 

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does n。t e仔ect the 

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

linearization is implemented in DASY 4 s。ftware versions late「 than 4.2. The uncertainty of the 
frequency response is included in the stated uncertainty 。f ConvF. 

• DCPx，卫z: DCP are numerical linearization parameters assessed based 。n the data of power sweep 
(no uncertainty 「equired) . DCP does not depend on frequency n。「 media .

• PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based 。n the signal 
characteristics. 

• Ax,y, z; Bx, y,z; Cx，只z; VRx,y,z:A,B ,C are numerical linearizati。n parameters assessed based on the 
data of power sweep for specific m。dulation signal. The parameters do not depend 。n f「equency nor 
media. VR is the maximum calibration range expressed in RMS voltage across the diode. 

• ConvF and Boundary Effect Parameters: Assessed in flat phant。m using E-field （。「 Temperatu「e
Transfe「 Standard for fsSOOMHz) and inside waveguide using analytical field distributions based on 
powe「 measurements for f >800MHz. The same setups are used f。「 assessment of the parameters 
applied for boundary compensation {alpha, depth) of which typical unce『tainty va lued are given. 
These parameters are used in DASY 4 software t。 impr。ve probe accuracy close to the boundary. 
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to 
that given f。r ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which 
all。ws extending the validity from±50MHz t。±100MHz.

• Spherical isotropy (30 deviation 斤。m isotropy): in a field of low gradients realized using a flat 
phantom exposed by a patch antenna. 

• Sensor O厅set: The sens。ro仔set corresponds to the 。ffset of virtual measurement cente「 from the 
pr。be tip (on pr。be axis). No tolerance required. 

• Connector Angle: The angle is assessed using the info「mation gained by determining the NORMx 
(no uncertainty required). 

Certificate No:220-60043 Page 2 of II 
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Probe EX3DV4 

Certificate No:2 20-60043 

SN: 3970 

Calibrated: February 08, 2020 

Calibrated for DASY/EASY Systems 
(Note: non-compatible with DASY2 s yste m!) 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3970 

Basic Calibration Parameters 

Norm(µV/(V/m)2)A 

DCP(mV)8 

Sens。r x 
0.48 

101 .9 

Sens。r y 
0.64 

105.1 

Modulation Calibration Parameters 
UID c。mmunication A B 

System Name dB dB..JµV 

。 cw x 0 .0 。。
y 0.0 0 .0 

z 0 .0 。。

c 

1.0 

1.0 

1 .0 

Sens。r z 
0.26 

96.5 

D 

dB 

0 .00 

Unc (k=2) 

士10.0%

VR UncE 

mV (k=2) 

163.3 主2.3%

198.4 

108.5 

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 cove「age probability of approximately 95%. 

A The uncertainties of No『m X, Y, Z do not a仔ect the E2-field unce同ainty inside TSL (see Page 5 and Page 6). 
8 Numerical linearization parameter: unce『tainty not required. 
E Uncertainly is determined using the max. deviation from linear 『esponse applying rectangular distribution 
and is expressed for the square of the field value. 

Certificate No:220-60043 Page 4 of 11 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3970 

Calibration Parameter Determined in Head Tissue Simulating Media 

f [MHz]C 
Relative c。nductivity

ConvF X c。nvFY c。nvF Z A lphaG 
DepthG Unct. 

Permittivity F (5/m) F (mm) (k=2) 

750 41.9 0.89 10.63 10.63 10.63 0.40 0.75 ±12.1% 

835 41.5 0.90 10.31 10.31 10.31 0.16 1.31 士’2.1%

900 41 .5 0.97 10.24 10.24 10.24 0.16 ’ .34 士12.1%

1750 40.1 1.37 8.79 8.79 8.79 0.24 ’ .05 ±12.1% 

1900 40.0 1.40 8.52 8.52 8.52 0.22 1.09 ±12.1 % 

2300 39.5 1.67 8.31 8.31 8.31 0.53 0.74 ±12.1% 

2450 39.2 1.80 8.08 8.08 8.08 0.52 0.77 ±12.1% 

2600 39.0 1.96 7.74 7.74 7.74 0.62 0.70 士12.1%

5250 35.9 4.71 5.80 5.80 5.80 0.40 1.50 ±13.3% 

5600 35.5 5.07 5.10 5.10 5.10 0.40 1.60 ±13.3% 

5750 35.4 5.22 5.19 5.19 5.19 0.45 1.55 ±13.3% 

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

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

f「equency band. Frequency validity below 300 MHz is 士 10 , 25, 40, 50 and 70 MHz fo「 ConvF assessments at 30, 64, 128, 

150 and 220 MHz respectively. Ab。ve 5 GHz frequency val idity can be extended to± 110 MHz. 

F At frequency below 3 GHz, the validity of tissue parameters (£ and σ） can be relaxed t。士1 0% if liquid compensation 

f。rmula is applied to measured SAR values. At frequencies ab。ve 3 GHz, the validity of tissue parameters(£ and σ） is 

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

G Alpha/Depth are determined during calibration. SPEAG warrants that the 「emaining deviation due to the boundary 

e仔ect after compensation is always less than ± 1 % for frequencies bel。w 3 GHz and bel。w ± 2% for the frequencies 

between 3-6 GHz at any d istance larger than half the probe tip diameter from the bounda叩

Certificate No:220-60043 Page 5 of 11 
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3970 

Calibration Parameter Determined in Body Tissue Simulating Media 

f [MHz]c 
Relative Conductivity 

AlphaG 
DepthG Unct. 

c。nvF X ConvFY c。nvF Z 
Permittivity F (S/m) F (mm) (k=2) 

750 55.5 0.96 10.60 10.60 10.60 0.14 1.55 ±12.1% 

835 55.2 0.97 10.30 10.30 10.30 0.17 1.40 ±12.1 % 

900 55.0 1.05 10.26 10.26 10.26 0.22 1.18 ±12.1 % 

’ 750 53.4 1.49 8.55 8.55 8.55 0.21 1.28 士12.1%

’ 900 53.3 1.52 8.22 8.22 8.22 0.19 1.28 士12.1%

2300 52.9 1.81 8.08 8.08 8.08 0.49 0.85 ±12.1% 

2450 52.7 1.95 7.96 7.96 7.96 0.60 0.77 ±12.1% 

2600 52.5 2.16 7.72 7.72 7.72 0.69 0.68 ±12.1% 

5250 48.9 5.36 5.16 5.16 5.16 0.45 1.60 士’3.3%

5600 48.5 5.77 4.47 4.47 4.47 0.50 1.75 ±13.3% 

5750 48.3 5.94 4.57 4.57 4.57 0.50 1.85 士13.3%

c Frequency validity above 300 MHz of ±1 OOMHz only applies for DASY v4.4 and higher (Page 2) , else it is rest「icted 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 f。「 ConvF assessments at 30, 64, 128, 

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended t。士 110 MHz. 

F At frequency below 3 GHz, the validity of tissue pa「ameters (r. and σ） can be 「elaxed to 士10% if liquid compensation 

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

restricted t。 ±5%. The uncertainty is the RSS of the ConvF uncertainty for indicated ta「get tissue parameters. 

G Alpha/Depth a「e determined during calibration . SPEAG warrants that the remaining deviation due to the bounda叩

e仔ect after compensation is always less than 士 1 % for frequencies below 3 GHz and below± 2% for the frequencies 

between 3-6 GHz at any distance larger than half the p「obe tip diameter from the boundary. 

Certificate No:220-60043 Page 6 of 11 
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Frequency Resp。nse of E-Field 
(TEM-Cell: ifi1 10 EXX, Waveguide: R22) 
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f[MHz] 
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• TEM • R22 

Uncer恒inty 。f Frequency Resp。nse of E-field: ±7.4% (k=2) 

Certificate No:Z20-60043 Page 7 of 11 



呈
阳

川L
…

mL
叫

（＠），。＝O。Receiving Pattern 

f=1800 MHz, R22 f=600 MHz, TEM 

90• 

30• 

330' 

120' 

150l 

\. 

90• 

330• 

150• 

1 
. nu 

。
。

l 

300· 240·· 300' 

『－ z 

210· 

- Y - x - - T。t于 Z

210 · 

- Y - x 『， T。t

1 .。

o.s 

- 0 . S 

。 .0

( 

co 
-.:::, 
) 
」

C> 
」
」‘.LJ 

150 100 so 。

Roll [0] 
-5。- 100 -15。

- 1.。

- 2SOOMHz - 18。OMHz 

Unce阳inty of Axial Isotropy Assessment：土1.2% (k=2) 

Page 8 of 11 

- 50。MHz - l.OOMHz 

Certificate No:220-60043 



In Collaboration with 

s a e a a 
CAUBRATI。NL.ABO队cr'ORY

Dynamic Range f(SARhead) 
(TEM cell, f = 900 MHz) 
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c。nversion Fact。r Assessment 
f=1750 MHz,WGLS R22(H_convF) f=750 MHz,WGLS R9(H一convF)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3970 

Other Probe Parameters 

Sensor Arrangement Triangular 

c。nnector Angle （。｝ 159.5 

Mechanical Surface Detection Mode enabled 

Optical Surface Detection M。de disable 

Pr。be Overall Length 337mm 

Pr。be B。dy Diameter 10mm 

Tip Length 10mm 

Tip Diameter 2.5mm 

Pr。be Tip t。 Sens。r X Calibrati。n p。int 1”、町、

Probe Tip to Sens。r Y Calibrati。n p。int 1mm 

Pr。be Tip to Sens。r Z Calibrati。n p。int 1mm 

Rec。mmended Measurement Distance from Surface 1.4mm 

Certificate No:220 -60043 Page II of II 
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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 

S Schweize归cher Kalibrierdienst 

c 
s 

Service suisse d'etalonnage 

Servizio svizzero di taratura 

Swiss Calibration Service 

Accreditation No.: SCS 0108 

Client Auden Ce『1ificate No: D2450V2-835 Jun18 

CALIBRATION CERTIFICATE 

Object D2450V2 - SN:835 

Cal阳ation procedure(s) QA CAL-05.v10 

Calibration procedure for dipole validation kits above 700 MHz 

Calibration date: June 19, 2018 

This calibration ce『1ificate 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 facili ty: environment temperature (22 主 3）。c and humidity < 70%. 

Calibration Equipment used (M& TE critical lo『 calibration)

Primary Standards ID # Cal Date (Ce同ificate No.) 
Power mete「 NAP SN: 104778 04-Apr-18 (No. 217-02672/02673) 
Power sensor NRP-Z91 SN: 103244 04-Apr-18 (No. 217-02672) 
Power sensor NRP-Z91 SN: 103245 04-Apr-18 (No. 217-02673) 
Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02682) 
Type-N mismatch combination SN: 5047.2 I 06327 04-Apr-18 (No. 217-02683) 
Reference P『obe EX3DV4 SN: 7349 30-Dec-17 (No. EX3-7349_Dec17) 
DAE4 SN: 601 26-0ct-1 7 (No. DAE4-601 _0ct1 7) 

Secondary Standards ID# Check Date (in house) 
Power meter EPM-442A SN: GB37480704 07-0ct-1 5 (in house check Oct-16) 
Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-16) 
Power senso『 HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-16) 
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16) 
Network Analyzer HP 8753E SN: US37390585 18-0ct-01 (in house check Oct-17) 

Name Function 
Calibrated by: Claudio Leubler Laboratory Technician 

Approved by: Katja Pokovic Technical Manager 

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

Ap『－19

Apr-19 

Apr-19 

Apr-19 

Apr-19 

Dec-18 

Oct-18 

Scheduled Check 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

儿多彩
Issued: June 21, 2018 



Calibrati。n Lab。rat。ry 。f
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 

G l。ssary:
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL I NORM x,y,z 
not applicable or not measured 

S Schweize归cher Kalibrierdienst 

c 
s 

Service suisse d ’etalonnage 

Servizio svizzero di taratura 

Swiss Calibration Service 

Accreditation No.: SCS 0108 

Calibration is Performed Ace。rding t。 the F。llowing 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斗，“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” 

Additi。nal D。cumentation:
e) DASY4/5 System Handbook 

Methods Applied and lnterpretati。n 。f Parameters: 
• Measurement Conditions: Fu 『ther 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 unce时ainty 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 

c。nnector.

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%. 

Ce「tificate No: D2450V2-835 Jun1 8 Page 2 of 8 



Measurement c。nditi。ns
DASY svstem con＿！！旦IU『auon, as Tar as not <1ven on page 1. 

DASY Versi。n DASY5 V52.10.1 

Extrap。lation Advanced Extrapolation 

Phantom Modular Flat Phantom 

Distance Dip。le Center - TSL 10 付1门1 with Spacer 

z。。m Scan Resolution dx, dy, dz = 5 mm 

Frequency 2450 MHz ± 1 MHz 

Head TSL parameters 
The followinq parameters and calculati 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0 。C 39.2 1.80 mho/m 

Measured Head TSL para町、eters (22.0 ± 0.2） 。C 38.0 ±6 % 1.87 mho/m ±6 % 

Head TSL temperature change during test < 0.5 。c …- 『…－

lied 

SAR result with Head TSL 

SAR averaged over 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 
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13.2 W/kg 

51.5 W/kg 主 17.0 °lo (k=2) 

SAR averaged over 10 cm3 (10 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

condition 

250 mW input power 

normalized to 1 W 

6.15 W/kg 

24.2 W/kg 士 16.5 % (k=2) 

Body TSL parameters 
The followinq parameters and calculations were ao.Q_lied ·. 

Temperature Permittivity Conductivity 

N。minal B。dy TSL parameters 22.0 。c 52.7 1.95 mho/m 

Measured Body TSL parameters (22.0 ± 0.2） 。C 52.3 ± 6 % 2.03 mho/m ± 6 % 

Body TSL temperature change during test < 0.5 。C ··- -- -, -- 

SAR result with B。dyTSL

SAR averaged over 1 cm3 (1 g) of Body TSL 

SAR measured 

SAR fo「 nominal Body TSL parameters 
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12.7 W/kg 

49.8 W/kg 士 17.0 °lo (k=2) 

SAR averaged over 1 O cm3 (1 o g) of B。dyTSL

SAR measured 

SAR for nominal Body TSL parameters 

condition 

250 mW input powe「

normalized to 1W 

5.97 W/kg 

23.6 W/kg :t 16.5 °lo (k=2) 
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Appendix (Additi。nal assessments 。utside the sc。pe of SCS 0108) 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 

Return Loss 

53.8 .Q + 5.4 j.Q 

- 24.0 dB 

Antenna Parameters with B。dyTSL

Impedance, transformed to feed point 

Return Loss 

49.8 .Q + 6.6 j.Q 

- 23.7 dB 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.159 ns 

After long term use with 1 OOW radiated power, only a slight warming of the dipole near the feed point can be measured. 

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the 
second arm of the dipole. The antenna is therefore short-circuited fo「 DC-signals. On some of the dipoles, small end caps 
are added to the dipole arms in order to improve matching when loaded according to the posit ion as explained in the 
Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is sti ll 

according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend O「 the soldered connections near the 
feedpoint may be damaged. 

Additi。nal EUT Data 
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DASY5 Validati。n Rep。rt for Head TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 2450 岛1Hz; Type: D2450V2; Serial: D2450V2 - SN:835 

Communication System: UID O - CW; Frequency: 2450 MHz 
Medium parameters used: f = 2450 MHz； σ ＝ 1.87 S/m； εr = 38; p = 1000 kg/m3 
Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 l) 

DASY52 Configuration: 

Date: 19.06.2018 

• Probe: EX3DY4 - SN7349; ConvF(7.88, 7.88, 7.88)@ 2450 MHz; Calibrated: 30.12.2017 

• Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 26.10.2017 

• Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001 

• DASY52 52.10.1(1476); SEMCAD X 14.6.11(7439) 

Dipole Calibration for Head Tissue/Pin=250 m矶r, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value= 114.9 Y/m; Power Drift= -0.02 dB 
Peak SAR (extrapolated)= 26.3 W/kg 
SAR(l g) = 13.2 W/kg; SAR(lO g) = 6.15 W/kg 
Maximum value of SAR (measured)= 21.8 W/kg 

dB 
0 

-5.00 

-10.00 

-15.00 

-20.00 

-25.00 

O dB= 21.8 W/kg = 13.38 dBW/kg 
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DASYS Validati。n Rep。此 f。r BodyTSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:835 

Communication System: UID O - CW; Frequency: 2450 MHz 
Medium parameters used: f = 2450 MHz； σ ＝ 2.03 Sim； εr = 52.3 ; p = 1000 kg/m3 
Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 l) 

DASY52 Configuration: 

Date: 19.06.2018 

• Probe: EX3DV4 - SN7349; ConvF(8.0l, 8.01, 8.01)@ 2450 MHz; Calibrated: 30. 12.2017 

• Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 26.10.2017 

• Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002 

• DASY52 52. 10.1(1476); SEMCAD X 14.6.11(7439) 

Dipole Calibration for Body Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value= 106.4 V/m· Power Drift = -0.06 dB 
Peak SAR (extrapolated)= 24.9 W/kg 
SAR(l g) = 12.7 W/kg; SAR(lO g) = 5.97 W/kg 
Maximum value of SAR (measured) = 20.6 W/kg 

dB 
0 

-5.00 

-10.00 

-15.00 

-20.00 

-25.00 

O dB= 20.6 W/kg = 13.14 dBW/kg 
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Calibration Lab。rat。ry 。f
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

5 Schweize阳cher Kal ibrierdienst 

c 
s 

Service suisse d＇岳talonnage

Servizio svizzero di taratura 

Swiss Calibration Service 

Accreditation No.: SCS 0108 Accredited by the Swiss Accreditation Se『vice (SAS) 

The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

Client Auden Certi“四te No: 05GHzV2-1040 Jun18 

CALIBRATION CERTIFICATE 

Object D5GHzV2 - SN:1040 

Calibration procedure(s) QA CAL-22.v3 
Calibration procedure f。r dipole validation kits between 3-6 GHz 

Calibration date: June 28, 2018 

This calibration certificate documents the traceability to national standards, which realize the physical units of measL』『ements (SI). 

The measurements and the uncertainties with confidence probability are given on the following pages and are pa『t of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 土 3）。C and humidity < 70%. 

Calibration Equipment used (M& TE critical for calibration) 

Primary Standa『ds ID# 

Power meter NAP SN: 104778 

Power sensor NRP-Z91 SN: 103244 

Power sensor NRP-Z91 SN: 103245 

Reference 20 dB Attenuator SN: 5058 (20k) 

Type-N mismatch combination SN: 5047.2 I 06327 

Reference Probe EX3DV4 SN: 3503 

DAE4 SN: 601 

Secondary Standa『ds ID # 

Power meter EPM-442A SN: GB37480704 

Power sensor HP 8481 A SN:’ US37292783 

Power sensor HP 8481A SN: MY41092317 

RF gene『ator R&S SMT-06 SN: 100972 

Network Analyzer HP 8753E SN: US37390585 

Name 

Calibrated by: Jeton Kastrati 

Cal Date (Certificate No.) 

04-Apr-1 8 (No. 217 -0267二叩2673)

04-Apr-18 (No. 217 -02672) 

04-Apr-18 (No. 217 -02673) 

04-Apr-18 (No. 217-02682) 

04-Apr-18 (No. 217-02683) 

30-Dec-17 (No. EX3-350( _ Dec17) 

26-0ct-17 (No. DAE4·601 _0ct1 7) 

Scheduled Calibration 

Apr-19 

Apr-19 

Apr-19 

Ap『－19

Ap『－19

Dec-18 

Oct-18 

Check Date (in house) 

07-0ct-1 5 (in house check Oct-16) 

07-0ct-15 (in house che心＜ Oct-16)

07-0ct-1 5 (in house check Oct-16) 

15-Jun-15 (in house check Oct-16) 

18-0ct-01 (in house check Oct-17) 

Scheduled Check 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

In house check: Oct-18 

工
二

队
侈

s

今
！
＼

Approved by: Katja Pokovic 

This calibration certificate shall not be reproduced except in full without W『itten approval of the laboratory 

Issued: June 28, 2018 
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Calibration Laborat。ry 。f
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 

GI。ssary:
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL I NORM x,y,z 
not applicable or not measured 

Calibration is Perf。rmed Ace。rding t。 the F。”。wing Standards: 

S Schweizerischer Kalibrierdienst 

C Service suisse d喝talonnage

Servizio svizzero di taratura 

Swiss Calibration Service s 

Accreditation No.: SCS 0108 

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” 

Additi。nal D。cumentation:

e) DASY 4/5 System Handbook 

Meth。ds Applied and lnterpretati。n 。f Parameters: 
• Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 
• Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed 

point exactly below the center marking of the flat phantom section, with the arms oriented 
parallel to the body axis. 

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

• Electrical Delay: One-way delay between the SMA connector and the antenna feed point. 
No uncertainty required. 

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

connector. 
• 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%. 

Ce『t ificate No: D5GHzV2-1040 Jun18 Page 2 of 16 



Measurement c。nditi。ns
DASY system conf ’ F ngurauon, as rnr as not~ 1ven on paae 1. 

DASY Versi。n DASY5 

Extrap。lati。n Advanced Extrapolation 

Phantom Modula「 Flat Phantom V5.0 

Distance Dipole Center - TSL 10mm 

z。。m Scan Resolution dx, dy=4.0 mm, dz= 1.4 mm 

Frequency 

Head TSL parameters at 5200 MHz 
Tl 

Nominal Head TSL parameters 

Measured Head TSL paran、eters

Head TSL temperature change during test 

SAR result with Head TSL at 5200 MHz 

SAR averaged over 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

SAR averaged over 10 cm3 (10 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

Certificate No: D5GHzV2-1 040_Jun 18 

.. 

5200 MHz ± 1 MHz 
5300 MHz ± 1 MHz 
5500 MHz ± 1 MHz 
5600 MHz 士 1 MHz 
5800 MHz ± 1 MHz 

Temperature 

22.0 。c

(22.0 ± 0.2） 。C

< 0.5 。C

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input power 

normalized to 1 W 

Page 3 of 16 

V52.10.1 

with Spacer 

Graded Ratio= 1.4 (Z direction) 

Permittivity Conductivity 

36.0 4.66 mho/m 

36.1 ± 6 % 4.55 mho/m ± 6 % 

-… ··-- 

7.88 W/kg 

78.8 W/kg ± 19.9 % (k=2) 

2.27 W/kg 

22.7 W/kg 士 19.5 % (k=2) 



Head TSL parameters at 5300 MHz 
T ,,- 

N。minal Head TSL parameters 

Measured Head TSL parameters 

Head TSL temperature change during test 

SAR result with Head TSL at 5300 MHz 

SAR averaged over 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

SAR averaged over 10 cm3 (1 O g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

Head TSL parameters at 5500 MHz 

Temperature 

22.0 。C

(22.0 士 0.2） 。C

< 0.5 。c

Condition 

100 mW input power 

normalized t。 1W

condition 

100 mW input power 

no「malized to 1 W 

The followinq parameters and calculations were applied 

N。minal Head TSL parameters 

Measured Head TSL parameters 

Head TSL temperature change during test 

SAR result with Head TSL at 5500 MHz 

SAR averaged 。ve『 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR to『 nominal Head TSL parameters 

SAR averaged 。ver 10 cm3 (10 g) of Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

Certificate No: D5GHzV2-1040 Jun18 

Temperature 

22 .0 。c

(22.0 土 0.2） 。C

< 0.5 。C

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input power 

no『malized to 1 W 

Page 4 of 16 

Permi悦ivity Conductivity 

35.9 4.76 mho/m 

36.0 ± 6 % 4.66 mho/m ± 6 % 

---- ---- 

8.22 W/kg 

82.2 W /kg 主 19.9 % (k=2) 

2.36 W/kg 

23.6 W/kg 土 19.5 % (k=2) 

Permittivity c。nductivity

35.6 4.96 mho/m 

35.7 ±6 % 4.86 mho/m ± 6 % 

.... ---, 

8.34 W/kg 

83.4 W/kg 主 19.9 % (k=2) 

2.38 W/kg 

23.8 W/kg 企 19.5 % (k=2) 



Head TSL parameters at 5600 MHz 
The followinq parameters and calcul ‘ 

Nominal Head TSL parameters 

Measured Head TSL parameters 

Head TSL temperature change during test 

SAR result with Head TSL at 5600 MHz 

SAR averaged 。ver 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

SAR averaged over 1 O cm3 (1 O g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

Head TSL parameters at 5800 MHz 

Temperature 

22 .0 。C

(22.0 ± 0.2） 。c

< 0.5 。c

Condition 

100 mW input powe「

normalized to 1 W 

condition 

100 mW input power 

normalized to 1 W 

The followinq parameters and calculations were a四．

N。minal Head TSL parameters 

Measured Head TSL parameters 

Head TSL temperature change during test 

SAR result with Head TSL at 5800 MHz 

SAR averaged over 1 cm3 (1 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

SAR averaged 。ver 10 cm3 (10 g）。f Head TSL 

SAR measured 

SAR for nominal Head TSL parameters 

Ce「tificate No: D5GHzV2-1040 Jun18 

Temperature 

22.0 。C

(22.0 土 0.2） 。C

< 0.5 。C

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input powe『

normalized to 1 W 

Page 5 of 16 

Permittivity Conductivity 

35.5 5.07 mho/m 

35.5 ± 6 呼也 4.97 mho/m ± 6 % 

’-·· --,- 

8.54 W/kg 

85.3 W/kg 土 19.9 % (k=2) 

2.45 W/kg 

24.5 W/kg 士 19.5 % (k=2) 

Pe『mittivity Conductivity 

35.3 5.27 mho/m 

35 .2 士 6 % 5.1 8 mho/m ± 6 % 

··-- - --··- 

8.07 W/kg 

80.6 W/kg 立 19.9 % (k=2) 

2.30 W/kg 

23.0 W/kg 土 19.5 % (k=2) 



Body TSL parameters at 5200 MHz 
The followini:i pa「ameters and calculations were appli 

” 

N。minal Body TSL parameters 

Measured B。dy TSL parameters 

Body TSL temperature change during test 

SAR result with B。dy TSL at 5200 MHz 

SAR averaged over 1 cm3 (1 g）。f BodyTSL 

SAR measured 

SAR for nominal Body TSL parameters 

SAR averaged over 10 cm3 (10 g）。f Body TSL 

SAR measured 

SAR for nominal Body TSL parameters 

Body TSL parameters at 5300 MHz 

Temperature 

22.0 。C

(22.0 ± 0.2） 。C

< 0.5 。C

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input power 

normalized to 1 W 

The followinq parameters and calculations were applied '. 

Nominal B。dy TSL parameters 

Measured B。dy TSL parameters 

Body TSL temperature change during test 

SAR result with Body TSL at 5300 MHz 

SAR averaged over 1 cm3 (1 g）。f BodyTSL 

SAR measured 

SAR for nominal Body TSL parameters 

SAR averaged over 10 cm3 (10 g）。f BodyTSL 

SAR measured 

SAR for nominal Body TSL parameters 
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Tempe『ature

22 .0 。C

(22.0 土 0.2） 。C

< 0.5 °C 

Condition 

100 mW input power 

normalized to 1 W 

condition 

1 00 mW input power 

normalized to 1 W 
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Permittivity c。nductivity

49.0 5.30 mho/m 

47.0±6 % 5.45 mho/m ± 6 % 

--,, ---- 

7.58 W/kg 

75.2 W/kg 主 19.9 % (k=2) 

2.11 W/kg 

20.9 W/kg 立 19.5 % (k=2) 

Permittivity c。nductivity

48.9 5.42 mho/m 

46.8 ±6 % 5.58 mho/m 土 6 %

---- ---, 

7.70 W/kg 

76.4 W/kg :t: 19.9 % (k=2) 

2.16 W/kg 

21.4 W/kg 立 19.5 % (k=2) 



Body TSL parameters at 5500 MHz 
The foll 

Nominal B。dy TSL parameters 

Measured B。dy TSL parameters 

Body TSL temperature change during test 

SAR result with B。dy TSL at 5500 MHz 

SAR averaged over 1 cm3 (1 g）。f B。dyTSL

SAR measu「ed

SAR for nominal Body TSL parameters 

.. 

SAR averaged 。ver 10 cm3 (1 O g）。f BodyTSL 

SAR measu『ed

SAR for nominal Body TSL paramete「S

B。dy TSL parameters at 5600 MHz 

Temperature 

22 .0 。C

(22.0 ± 0.2） 。c

< 0.5 。C

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input power 

normalized to 1 W 

The followinq parameters and calculations were applied .. 

Nominal B。dy TSL parameters 

Measured Body TSL parameters 

Body TSL temperature change during test 

SAR result with B。dy TSL at 5600 MHz 

SAR averaged 。ver 1 cm3 (1 g）。f B。dyTSL

SAR measured 

SAR for nominal Body TSL parameters 

SAR averaged over 1 O cm3 (1 O g）。f BodyTSL 

SAR measured 

SAR for nominal Body TSL parameters 

Certificate No: D5GHzV2-1040_Jun18 

Temperature 

22.0 。c

(22.0 ± 0.2） 。C

< 0.5 。c

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input powe「

normalized to 1 W 
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Permittivity c。nductivity

48.6 5.65 mho/m 

46.5 ±6 % 5.85 mho/m 土 6%

-··- ---·· 

8.25 W/kg 

81.9 W/kg 主 19.9 % (k=2) 

2.28 W/kg 

22.6 W/kg 土 19.5 % (k=2) 

Permittivity Conductivity 

48.5 5.77 mho/m 

46.3 ±6 % 5.99 mho/m 士 6%

... . 
---- 

8.21 W/kg 

81 .5 W/kg 立 19.9 % (k=2) 

2.29 W/kg 

22.7 W/kg 主 19.5 % (k=2) 



B。dy TSL parameters at 5800 MHz 
The followinQ parameters and 司， •?’- - - - - T『「「”－ -’ 

N。minal Body TSL parameters 

Measured Body TSL parameters 

Body TSL temperature change during test 

SAR result with B。dy TSL at 5800 MHz 

SAR averaged over 1 cm3 (1 g) of B。dyTSL

SAR measured 

SAR for nominal Body TSL parameters 

SAR averaged 。ver10cm3 (10g）。f B。dyTSL

SAR measured 

SAR for nominal Body TSL parameters 
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Temperature 

22.0 。C

(22.0 士 0.2） 。C

< 0.5 。c

Condition 

100 mW input power 

normalized to 1 W 

condition 

100 mW input power 

normalized to 1 W 
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Permi忧ivity c。nductivity

48.2 6.00 mho/m 

46.0 ±6 % 6.26 mho/m 士 6%

-··- --·· 

7.79 W/kg 

77.3 W/kg 士 19.9 % (k=2) 

2.15 W/kg 

21.3 W/kg 立 19.5 % (k=2) 



Appendix (Additi。nal assessments 。utside the sc。pe 。f scs 0108) 

Antenna Parameters with Head TSL at 5200 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with Head TSL at 5300 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with Head TSL at 5500 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with Head TSL at 5600 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with Head TSL at 5800 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with B。dy TSL at 5200 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with B。dy TSL at 5300 MHz 

Impedance, transformed to feed point 

Return Loss 

Antenna Parameters with B。dy TSL at 5500 MHz 

Impedance, transformed to feed point 

Return Loss 
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50.5 Q - 8.6 jQ 

- 21.3 dB 

49.3 Q - 2.8 jQ 

- 30.8 dB 

50.2 Q - 6.1 jQ 

- 24.4 dB 

56.8 Q - 2.0 jQ 

- 23.6 dB 

54.4 Q - 1.0 jQ 

- 27.3 dB 

49.8 Q - 7.7 jQ 

- 22.3 dB 

49.1 Q - 1.8 jQ 

- 34.1 dB 

50.5 Q - 4.8 jQ 

- 26.3 dB 



Antenna Parameters with B。dy TSL at 5600 MHz 

Impedance, t「ansformed to feed point 

Return Loss 

57.6 Q • 2.4 jQ 

- 22.6 dB 

Antenna Parameters with B。dy TSL at 5800 MHz 

Impedance, transformed to feed point 

Return Loss 

55.1 Q • 1.3 jQ 

- 26.0 dB 

General Antenna Parameters and Design 

Elect『ical Delay (one direction) 1.203 ns 

After long te「m 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 semi『igid coaxial cable. The center conductor of the feeding line is directly connected to the 
second arm of the dipole. The antenna is the「efore short-circuited for DC-signals. On some of the dipoles, small end caps 
are added to the dipole arms in orde『 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 near the 
feedpoint may be damaged. 

Additi。nal EUT Data 
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DASY5 Validati。n Report f。r Head TSL 

Date: 28.06.2018 

Test Laboratory: SPEAG, Zurich, Switzerland 

OUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040 

Communication System: UID O - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz, 
Frequency: 5600 MHz, Frequency: 5800 MHz 
Medium parameters used: f = 5200 MHz； σ ＝ 4.55 Sim; Er = 36.1; p = I 000 kg/m3 , 
Medium parameters used: f = 5300 MHz； σ ＝ 4.66 Sim; Er = 36; p = I 000 kg/m3 , 
Medium parameters used: f = 5500 MHz； σ ＝ 4.86 Sim； εr = 35.7; p = I 000 kg/m3 , 
肌1edium parameters used: f = 5600 MHz； σ ＝ 4.97 Sim； εr = 35.5; p = 1000 kg/m3 , 
Medium parameters used: f = 5800 MHz； σ ＝ 5.18 Sim; £, = 35.2; p = I 000 kg/m3 
Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63. 四－2011)

DASY52 Configuration: 

• Probe: EX3DV4 - SN3503; ConvF(5.75, 5.75, 5.75)@ 5200 MHz, 
ConvF(5.5, 5.5, 5.5) @ 5300 MHz, ConvF(5 .2, 5.2, 5.2) @ 5500 MHz, 
ConvF(5.05, 5.05, 5.05)@ 5600 MHz, ConvF(4.96, 4.96, 4.96)@ 5800 MHz; Calibrated: 30.12.2017 

• Sensor-Surface: l .4mm (Mechanical Surface Detection) 

• Electronics: DAE4Sn601 (5GHz); Calibrated: 26.10.2017 

• Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001 

• DASY52 52.10.1(1476); SEMCAD X 14.6. 门 (7439)

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5200 MHz/Zoom Scan, dist=l.4mm 

(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value= 74.83 V/m; Power Drift= -0.09 dB 
Peak SAR (extrapolated)= 27.8 W/kg 
SAR(l g) = 7 .88 W /kg; SAR(lO g) = 2.27 W /kg 
Maximum value of SAR (measured) = 17.7 W/kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5300 MHz/Zoom Scan, dist=l.4mm 

(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value= 75.69 V/m; Power Drift= -0.09 dB 
Peak SAR (extrapolated)= 29.8 W/kg 
SAR(l g) = 8.22 W/kg; SAR(lO g) = 2.36 W/kg 
Maximum value of SAR (measured)= 18.6 W/kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=SSOO MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= l .4mm 
Reference Value = 75.52 V/m; Power Drift = -0.02 dB 
Peak SAR (extrapolated)= 31.8 W/kg 
SAR(l g) = 8.34 飞离｛/kg; SAR(lO g) = 2.38 明1/kg

Maximum value of SAR (measured)= 19.3 W/kg 
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Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5600 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value = 76.52 V/m; Power Drift= -0.01 dB 
Peak SAR (extrapolated) = 3 1.9 W /kg 
SAR(l g) = 8.54 W/kg; SAR(lO g) = 2.45 W/kg 
Maximum value of SAR (measured) = 19.8 W/kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5800 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= 1.4mm 
Reference Value= 73.34 V/m· Power Drift= 0.01 dB 
Peak SAR (extrapolated) = 31.6 W/kg 
SAR(l g) = 8.07 明T/kg; SAR(l O g) = 2.3 W /kg 
Maxi mum value of SAR (measured) = 19.1 W/kg 

dB 
0 

-6.00 

-12.00 

-18.00 

-24.00 

-30.。。

O dB = 17.7 W/kg = 12.48 dBW/kg 
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Impedance Measurement Pl。t f。r Head TSL 
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DASYS Validati。n Rep。同 f。r B。dyTSL

Date: 27.06.2018 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1040 

Communication System: UID O - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz, 
Frequency: 5600 MHz, Frequency: 5800 MHz 
Medium parameters used: f = 5200 MHz； σ ＝ 5.45 Sim; Er= 47; p = 1000 kg/m3, 
Medium parameters used: f = 5300 MHz； σ ＝ 5.58 Sim; e『 ＝ 46.8; p = I 000 kg/m3 , 
Medium parameters used: f = 5500 MHz； σ ＝ 5.85 Sim； εr = 46.5; p = 1000 kg/m3, 
Medium parameters used: f = 5600 MHz； σ ＝ 5.99 Sim; Er = 46.3; p = 1000 kg/m3 , 
Medium parameters used: f = 5800 MHz； σ ＝ 6.26 Sim; Er = 46; p = I 000 kg/m3 
Phantom section: F lat Section 
Measurement Standard: DASY5 (IEEE/IEC/ ANSI C63.l9-2011) 

DASY52 Configuration: 

• Probe: EX3DV4 - SN3503; ConvF(5.35, 5.35, 5.35)@ 5200 MHz, 
ConvF(5. l 5, 5.15, 5.15)@ 5300 MHz, ConvF(4.7, 4.7, 4.7) @ 5500 MHz, 
ConvF( 4.65, 4.65 , 4.65) @ 5600 MHz, ConvF( 4.53, 4.53, 4.53) @ 5800 MHz; Calibrated: 30. 12.2017 

• Sensor-Surface: l .4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601 (5GHz); Calibrated: 26.10.2017 

• Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002 

• DASY52 52.10. 1(1476); SEMCAD X 14.6.11(7439) 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5200 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value= 67.84 V/m; Power Drift= -0.04 dB 
Peak SAR (extrapolated)= 28.1 W/kg 
SAR(l g) = 7.58 W/kg; SAR(lO g) = 2.11 W/kg 
Maximum value of SAR (measured)= 17. l W/kg 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5300 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value = 67.55 V/m; Power Drift= -0.04 dB 
Peak SAR (extrapolated) = 29.6 W/kg 
SAR(l g) = 7.7 W/kg; SAR(lO g) = 2.16 W/kg 
Maximum value of SAR (measured)= 17.6 W/kg 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5500 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= I .4mm 
Reference Value= 69. 16 V/m; Power Drift= -0.02 dB 
Peak SAR (extrapolated)= 33.4 W/kg 
SAR(l g) = 8.25 飞布/kg; SAR(lO g) = 2.28 W /kg 
Maximum value of SAR (measured) = 19.3 W/kg 
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Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5600 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= l .4mm 
Reference Value= 68.09 V/m; Power Drift= -0.06 dB 
Peak SAR (extrapolated)= 34.0 W/kg 
SAR(l g) = 8.21 W/kg; SAR(lO g) = 2.29 W/kg 
Maximum value of SAR (measured) = 19.5 W/kg 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5800 MHz/Zoom Scan, dist=l.4mm 
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz= 1.4mm 
Reference Value= 63.60 V/m; Power Drift= -0.03 dB 
Peak SAR (extrapolated)= 33.5 W/kg 
SAR(l g) = 7.79 W/kg; SAR(lO g) = 2.15 W/kg 
Maximum value of SAR (measured)= I 8.8 认1/kg

dB 
0 

-5.00 

-10.00 

-15.00 

-20.。。

｜吕.00
OdB= 18.8W/kg = 12.74dBW/kg 
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Impedance Measurement Plot f。r BodyTSL 

[El] S11 1 U FS 

事应

Del 

Cor 

向v9
16 

Hld 

27 Jun 2 018 13: 35: 54 

1: 4叩1 n ~二旦旦七三9693 p F 

l 

, 
,, 

<

＼＼三、
I 毒 草）

＼、丁，：／广 、「了／－

＂＂＇，...＿＿＿＿二乙二y

5 20日. 000 000 ”Hz 

CH2 S 11 LO G 5 d Bi REF -20 dB 1:- 22.260 d B 5 200. 0 00 000 MHz: 

Co俨

，司Vo
16-

Hld 

户－～～＼

、飞

\ 

\ ／『、气

\ / 
! 1 

ST向RT 5 000.白00 白白白 MHz

Ce「tificate No: D5GHzV2-1040 Jun18 

／一〕J

J’且飞 飞＼． / 
] / ) 

~ 

:i 』主

STOP 6 000. 000 0013 t1Hz 

Page 16 of 16 

CH1 Ma俨k ers 

2: 49.148 o 
-1. 7G76 n 

5.30000 GHz 

3: 50. 494 白
-4.8457 白

5.50000 GHz 

4: 57.584 白
” 2.3613 o 

5.E,0000 GHz 

5 : 55. 117 也
- 1.308G o 

5.80000 GHz 

CH2 Ma俨k e俨$

2:-3 4.067 dB 
5. 30 0 00 GHz 

3:-26. 294 dB 
5.50000 日Hz

4 :“ 22.632 dB 
5.6000 0 GHz 

5:- 2 5.953 dB 
5. 80 000 GHz 


	EE-295
	EE-299
	D2450V2 835_Jun18
	D5GHzV2 1040_Jun18

