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Glossary 
DAE data acquisition electronics 

S Schweizerischer Kalibrierdienst 

c 
s 

Service suisse d'etalonnage 

Servizio svizzero di taratura 
Swiss Calibration Service 

Accreditation No.: SCS 0108 

Connector angle information used in DASY system to align probe sensor X to the robot 
coordinate system. 

Methods Applied and Interpretation of Parameters 
• DC Voltage Measurement: Calibration Factor assessed for use in DASY system by 

comparison with a calibrated instrument traceable to national standards. The figure given 
corresponds to the full scale range of the voltmeter in the respective range. 

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

• The following parameters as documented in the Appendix contain technical information as a 
result from the performance test and require no uncertainty. 

• DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of 
the nominal calibration voltage. Influence of offset voltage is included in this 
measurement. 

• Common mode sensitivity: Influence of a positive or negative common mode voltage on 
the differential measurement. 

• Channel separation: Influence of a voltage on the neighbor channels not subject to an 
input voltage. 

• AD Converter Values with inputs shorted: Values on the internal AD converter 
corresponding to zero input voltage 

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

• Input Offset Current: Typical value for information; Maximum channel input offset 
current, not considering the input resistance. 

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

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

• Power consumption: Typical value for information. Supply currents in various operating 
modes. 
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DC Voltage Measurement 
AID - Converter Resolution nominal 

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

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

Calibration Factors x y z 
High Range 405.532 ± 0.02% (k=2) 405.108 ± 0.02% (k=2) 406.157 ± 0.02% (k=2} 

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

Connector Angle 

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

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

ChannelX +Input 200033.86 0.52 0.00 

ChannelX +Input 20010.20 5.18 0.03 

ChannelX - Input -20006.77 -1.36 0.01 

ChannelY +Input 200037.11 3.95 0.00 

ChannelY +Input 20007.47 2.40 0.01 

ChannelY - Input -20007.27 -1.75 0.01 

Channel Z +Input 200035.33 2.26 0.00 

ChannelZ +Input 20007.07 2.09 0.01 

ChannelZ - Input -20009.79 -4.18 0.02 

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

ChannelX +Input 2000.94 -0.13 -0.01 

ChannelX +Input 201.31 0.33 0.16 

ChannelX - Input -198.79 0.19 -0.10 

ChannelY +Input 2000.94 0.04 0.00 

ChannelY +Input 200.25 -0.71 -0.35 

ChannelY - Input -199.75 -0.69 0.34 

Channel Z +Input 2001.03 0.19 0.01 

ChannelZ +Input 199.96 -0.89 -0.44 

ChannelZ - Input -200.40 -1.30 0.65 

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

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

ChannelX 200 -10.30 -11.39 

- 200 12.85 11.25 

ChannelY 200 9.05 8.97 

- 200 -11.44 -10.95 

ChannelZ 200 22.45 22.26 

-200 -25.87 -25.41 

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

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

ChannelX 200 - 1.75 -1.68 

ChannelY 200 6.28 - 2.12 

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

High Range (LSB) Low Range (LSB) 

ChannelX 16130 16069 

ChannelY 15913 15926 

ChannelZ 15859 15075 

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

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

(uV) 

ChannelX 1.49 -0.38 2.97 0.57 

ChannelY 0.22 -0.73 1.26 0.38 

ChannelZ -1.58 -2.89 0.40 0.45 

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

7. Input Resistance (Typical values for information) 

Zeroing (kOhm) Measuring (MOhm) 

ChannelX 200 200 

ChannelY 200 200 

ChannelZ 200 200 

8. l ow B atterv Al arm VI o tage (Typical values for information) 

Typical values Alarm Level (VDC) 

Supply(+ Vee) +7.9 

Supply (- Vee) -7.6 

9. Power Consumption (Typical values for information) 

Typical values Switched off (mA) Stand by {mA) Transmitting {mA) 

Supply(+ Vee) +0.01 +6 +14 

Supply (- Vee) -0.01 -8 -9 
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Object ES3DV3 - SN:3162 

Calibration Procedure(s) 
FF-211-004-01 
Calibration Procedures for Dosi metric E;;field Probes 

Calibration date: April 12, .2019 

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

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

pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature(22±3)°C and 

humidity<70%. 

Calibration Equipment used (M&TE critical for calibration) 

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

Power Meter NRP2 101919 20-Jun-18 (CTTL, No.J18X05032) 

Power sensor NRP-Z91 101547 20-Jun-18 (CTTL, No.J18X05032) 

Power sensor NRP-Z91 101548 20-Jun-18 (CTTL, No.J18X05032) 

Reference1 OdBAttenuator 18N50W-1 OdB 09-Feb-18(CTTL, No.J 18X01133) 

Reference20d8Attenuator 18N50W-20d8 09-Feb-18(CTTL, No.J 18X01132) 

Reference Probe EX3DV4 SN 7514 27-Aug-18(SPEAG,No.EX3-7514_Aug18/2) 

DAE4 SN 1555 20-Aug-18(SPEAG, No.DAE4-1555_Aug18) 

Secondary Standards ID# 

SignalGeneratorMG3700A 6201052605 

Network Analyzer E5071 C MY 46110673 

Name 

Calibrated by: YuZongying 

Reviewed by: l...inHao 

Approved by: QiOianyuan 

Cal Date(Calibrated by, Certificate No.) 

21-Jun-18 (CTTL, No.J18X05033) 

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

Function 

SAR Test Engineer 

SAR Test Engineer 

SAR· Project l.:eader 

Scheduled Calibration 

Jun-19 

Jun-19 

Jun-19 

Feb-20 

Feb-20 

Aug-19 

Aug -19 

Scheduled Calibration 

Jun-19 

Issued: April 14, 2019 

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

tissue simulating liquid 
sensitivity in free space 
sensitivity in TSL I NORMx,y,z 
diode compression point 
crest factor (1/duty_cycle) of the RF signal 
modulation dependent linearization parameters 
Cl> 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 SpecificAbsorption Rate (SAR) for wireless communication 
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 
2010 

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz" 
Methods Applied and Interpretation of Parameters: 
• NORMx,y,z: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell; f> 1800MHz: waveguide). 

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the 
E 2 -field uncertainty inside TSL (see below ConvF). 

• NORM(f)x,y,z = NORMx,y,z* frequency_response (see Frequency Response Chart). This 
linearization is implemented in DASY 4 software versions later than 4.2. The uncertainty of the 
frequency response is included in the stated uncertainty of ConvF. 

• DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep 
(no uncertainty required). DCP does not depend on frequency nor media. 

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

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

• ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature 
Transfer Standard for fS800MHz) 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±50MHz to±1 OOMHz. 

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

• Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the 
probe tip (on probe axis). No tolerance required. 

• Connector Angle: The angle is assessed using the information gained by determining the NORMx 
(no uncertainty required). 
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l . 
DASY/EIASY - Parameters of Probe: ES3DV3 - SN: 3162 

I 

Basic Calibration Parameters 
I 
I 

I SensorX 
Norm(µV/(V/m)2)A 1.25 

DCP(mV)8 102.7 

I, 

SensorY 

1.03 

103.8 

Modulation Calibration Parameters 
UID Communication A B 

System Name dB dB,ipV 

0 cw x 0.0 0.0 
y 0.0 0.0 
z 0.0 0.0 

SensorZ Unc (k=2) 

1.14 ±10.0% 

102.1 

c D VR UncE 

dB mV (k=2) 

1.0 0.00 288.9 ±2.2% 
1.0 257.1 
1.0 272.7 

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 5 and Page 6). 
8 Numerical linearization parameter: uncertainty not required. 
E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution 
and is expressed for the square of the field value. 
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DASY/EASY- Parameters of Probe: ES3DV3 - SN: 3162 

Calibration Parameter Determined in Head Tissue Simulating Media 

f [MHz]C 
Relative Conductivity 

ConvFX ConvFY ConvF Z AlphaG 
DepthG Unct. 

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

750 41.9 0.89 6.09 6.09 6.09 0.36 1.55 +12.1% 

835 41.5 0.90 5.92 5.92 5.92 0.39 1.50 +12.1% 

900 41.5 0.97 5.87 5.87 5.87 0.42 1.52 +12.1% 

1750 40.1 1.37 5.19 5.19 5.19 0.62 1.27 +12.1% 

1900 40.0 1.40 4.90 4.90 4.90 0.71 1.21 ±12.1% 
2000 40.0 1.40 4.87 4.87 4.87 0.68 1.22 +12.1% 

2300 39.5 1.67 4.68 4.68 4.68 0.90 1.07 +12.1% 

2450 39.2 1.80 4.50 4.50 4.50 0.90 1.08 +12.1% 

2600 39.0 1.96 4.38 4.38 4.38 0.90 1.05 ±12.1% 

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

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

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

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to± 110 MHz. 

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

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

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

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

effect after compensation is always less than ± 1 % for frequencies below 3 GHz and below ± 2% for the frequencies 

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary. 
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3162 

Calibration Parameter Determined in Body Tissue Simulating Media 

f [MHz]C 
Relative Conductivity 

ConvFX ConvF Z AlphaG 
DepthG Unct. 

Permittivity F (S/m) F 
ConvFY 

(mm} (k=2} 

750 55.5 0.96 6.20 6.20 6.20 0.40 1.40 +12.1% 
835 55.2 0.97 5.98 5.98 5.98 0.42 1.58 +12.1% 
900 55.0 1.05 5.96 5.96 5.96 0.46 1.49 +12.1% 
1750 53.4 1.49 4.84 4.84 4.84 0.60 1.31 +12.1% 
1900 53.3 1.52 4.70 4.70 4.70 0.65 1.27 ±12.1% 
2000 53.3 1.52 4.68 4.68 4.68 0.63 1.32 +12.1% 
2300 52.9 1.81 4.35 4.35 4.35 0.90 1.16 +12.1% 
2450 52.7 1.95 4.30 4.30 4.30 0.85 1.18 +12.1% 
2600 52.5 2.16 4.18 4.18 4.18 0.90 1.08 +12.1% 

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

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

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

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

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

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

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

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

effect after compensation is always less than ± 1 % for frequencies below 3 GHz and below ± 2% for the frequencies 

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary. 
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Uncertainty of Frequency Response of E-field: ±7.4% (k=2) 
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Receiving Pattern (Cl>), 9=0° 

f=600 MHz, TEM f=1800 MHz, R22 
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Uncertainty of Axial Isotropy Assessment: ±1.2% (k=2) 
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Fi=j not compensated _._ compensated 

Uncertainty of Linearity Assessment: ±0.9% (k=2) 
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Conversion Factor Assessment 

f=750 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF) 

3.00 

2,50 

~2.00 
~ 
~ 1.50 
(/) 

1.00 

0.50 

30.00 .----,---,----,---,.---,---,.---, 

20.00 1--1:'--+-· -!-----+---+---- ---

~ 
~ 15.00 1---~- -----+---- --
a:: 
c:5 

10.00 l----+----1- ------+---- ---
5.00 I----+-· -~---+-- ---

o,oo L_J_ _ _j _ _=:~~~-~ o.oo L._J_~J_._.._......L:~~--._....._J 
0 20 40 60 80 100 0 10 20 30 40 50 60 70 

z[mm] z[mm] 

-.-measured -analytical -@I-measured -analytical 

Deviation from Isotropy in Liquid 

Certificate No: Z19-60109 

1.0 

0.8 

0.6 

0.4 

50 
100 

150 
...\"' ,(], . 200 

- '-rl.s 250 

350 0 

-1.0 -0.80 -0.60 -0.40 -0.20 0 0.20 0.40 0.60 0.80 1.0 

Uncertainty of Spherical Isotropy Assessment: ±3.2% (K=2) 
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3162 

Other Probe Parameters 

Sensor Arrangement Triangular 

Connector Angle (0
) 26.2 

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 
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Ca"bra刂 0n Procedure(s)         FF~z11~003ˉ
01

Ca丨ibra刂 on Procedvres for dipo丨eˇa丨idation k∶ ts
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This ca"brat丨 on CertiΠ oate documen‘ the traoeab"ity to natlona丨  standards, wh丨 ch rea丨 ize】he physica丨  units of

measu眙 ments(s◆ The measurements and the uncertain刂 es w{h oon币 denco probab"ity are Oiven on the fo"owing

pages and are part ofthe certi币 cate

A" ca"brations have been oonductod in tho ￠丨osod 丨abo「atory faC"ity∶ environment tempeFature(22± 3)℃ and

humldlty《 70%

Ca丨 ibra"on Equipment used(M&TE°
"刂

ca丨 for ca"bratlon)

Pr!mary standa「 d{::} 丨D#         Ca丨 Date(Ca"brated by,Certincate N° )    schedu丨 ed C创 ibra刂on

Power Meter NRVD

Poworsensor NRV-Z5

Reference Probe EX3DV4
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G】ossary:
TsL
GonVF
N`A

七】ssue simu丨 a七ing!iquid

sens"iV"yin TsL`N0RMx,y,z
not aρρ

"cab!e or not measured

Ca"brat∶ on is PerfO「mod ACCordinO to the Fo"owin0sundards:
a)丨 EEE std"528-20"3,“ !【 EE Recommended Practice for DetermininO the peak

spa刂 a卜AveraOed specmc Abs° rρ刂on Ra七 e(sAR)in七 he Human Head from Wire丨ess
Communications Devices∶ Measuremen七 TeChniques” ;Uune20"3

b)!EC62200-",“Measurement ρrocedure for assessmen七 of spec∶ flc absorption rate of human

exρosure七o radlo frequency fie!ds from hand-he丨 d and body-moun七 ed wire丨 ess
commun∶ ca{ion devices~Part"∶ DeVice used neXtto the ear(Frequency range of300MHzto
CGHzl” ,刂 u丨y1⒉01(3

c)丨 EC62209-2,“ ProCedure to measure】 he spec雨 c Absorp刂 °n Rate(sAR)F°r wire丨ess
communication devices used in c丨 ose ρroXim1】y七o】he human body(frequency ranOe of
30MHz】 o6GHzl∴ March20"o

d)KDB805GC4;sAR Measurement Requirements for"00MHzto6GHz

Additiona!Documontat∶ on:
e)DAsY4/5system Handbook

methods App】 ied amd】 nterpretatiom of Parameters:
·  陋◆as″虍me″ r CondjrJo″ sj Further deta"s are ava"ab|e from the Va丨 :da】 ion Reρ ort a】 】he end

of the certiica七eA"fiOures sta七 ed in the certiflcate areˇ a"d at the frequency indicated
。  月″renna Paramere尸 s"〃rrl TsL∫ The diρ o丨e is mounted with the spacer七 o ρos∶ti0n its feed

ρ0int eXaCt丨 y be丨ow the Center marking of】 he f丨at phantom section,wlth the arms oriented
para"e丨 七o the body axis

· Feed Po加 rrmpedance a″d Re山rn Losεj These parame】 ers are measured w{h the dipo丨 e
p° slti° ned underthe llquld f丨 丨丨ed ρhantom Theimρ edance sta七 ed is transformed from the
measuremen】 a】 the sMA connectorto七he feed ρoint The Re】 urn Loss ensures丨 ow
re刊ected ρoWer No uncertainty requ∶ red

。 Erecrrrca`Deray one~way de丨 ay behveen the sMA connector and the antenna feed p° int

No unoertain】 y required

·  s月R measlJmd`sAR measured at七 he stated antenna lnρ ut ρower
·  s"R no″″a″ze扌 sAR as measured丿 norma!ized】 o an∶ nρ u七 p°wer of"VV at七he an】enna

connecto∴
o  s∧R forrlomInd TsL parame抬 $j The measured TsL pa「ame七ers are used】 o ca丨 cu丨ate the

nomina丨 sAR resu忙

The rep° rted uncerta∶ nty °f measuremen{ is sta七ed as the standard uncertainty of
Measuremen1 mu丨 tip"ed by the coveraOe fac七 or k〓 2, which for a norma! distribu七 ion

Corresp° nds七 o a CoVeraqe probabi丨 lty of aρ proXimate丨 y95%

Cerlif1cate No∶ z】 8-6θ 183 Page2of8



一

a
丨n Coll● 咖 o口 岫

00● 臼
mL-m呻 咖

Add∶ No51Xucyuan Road,Haidian Dis1rict亠 Bc刂 iⅡg.100】 9!亠 China
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measurement Cond】 t∶ons
DAsY

Head TsL parameters
Tho仙

"ow丨

sAR resultV"th Head TsL

臼ody TsL parameters
The

奶

sAR

as饴 r as not 0n 1

DAsY Ve灬 !om DAsY52 52101 1476

Extrapo∶ at:om Advanced EXtrap°丨a"on

Phamu,m THρ丨eF|at Phantom5"C

D‘tamce D:po!θ Cθ mterˉ TsL 10mm w"h spaCer

zoom scam Reso!utiom d× .dy.dz〓 5mm

Fm臼uomcy 2450MHz± 1MHz

and ca丨 ◆u丨ations Were

Temporat"re Perm""ity Comd"c1∶ v{y

"om∶
na!Head TsL paramoto” 220°C 392 18o mho`m

meaβ
"red Head TsL paΓ

ame七e" (220± 02)φ C 404± 6% 185mhorm± 0%

Hoad Ts1tomperat"re chamge d"r∶ llg tθθt ("0φC

sAR aˇ ora°od ör" C陌
3 (1口

)°fH。ad TsL Cond"on

sAR measumd 250mW input power 131mW`g

sAR hrnomina|Head丨 sL parameters nor丨ma"zod to"、叮 52,"mW rg±
"gg%(k〓

幻

sAR averagod oˇor"O Cmj ({Og)° fH°ad TsL Cond"on

sAR measumd 250mVVinput power 617mW`g

sAR for nomina丨 Hoad TsL parameters norma丨 izod to{W 246mW幻 ±
"g7%(k〓

2)

and ca|cu|auons w。 r° 丨ed

Temperat"ro Pθrm"lV]ty Comduc刂 vlty

"omima∶
Body TsL ρaramete灬 220φC 527

"95丨

mho/m

m°agumu B°dy TsL parametθ
"

〈220± 02)°C 541± 0% 198mho/m± 6%

Body TsL temperat"re chamO◆ d"`∶ ng tes1 <10φC

resu】!W∶th BodV丁sL
sAR臼 vera臼 eu ov● Γ亻 ‘仞

3 (1臼
)°fB°dy TsL Cond"ion

sAR measured 250mVVinρ ut ρo″er 127mVV`g

sAR for nom|na丨 Body TsL pammeters normo"zed to1VV 60ε mW幻 ±
"BB%(k〓

2)

sAR臼Vemσ od ovor10 r″
3 (1og)of B°

dy TsL Cond"ion

sAR moasu巾d 250mW|nput ρowe「 5θ3mW`g

sAR for nomina|Body TsL paramoiors norma|ized to1W ⒛ 7mW勹 ±1B7%lk〓 2)

Certif1cate No∶ Z18-60i83 Pagc3of8
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Append∶ X(Addi!】 ona】 assessmen饴 ou“爿de】he sCope ofCNAs L057o)

Antenna Paramoters v"th Head丁 sL

丨mpedanco.tm冂 sformed to fe兮d ρoint 630Ω +28slΩ

Return Loss -27θdB

Antenna Parameters、″∶th Body TsL

丨rnρedanco.tranoformod to feed ρoint 4θ θΩ+47勺0

Roturn Loss -265dB

Gemera!Antemna paramo】 ers and Desi臼 n

E丨 ect"◆ a丨 De|av lone direction) 1022ns

Afte「 丨ong term use with100llV radiated ρower,on丨 yas丨ight Warmin° ofthe dipo丨 e nearthe feedpoint can
bo rneasured

The dipo丨 e is made ofstandard semi"Oid coaXia|cab丨 e The center oonducto「 of tho抬 eding"ne is directly

connected to the second arm ofthe dipo丨 e The antenna is therefore short-cirouited for ElC-signa!s 0n some

ofthe dipo丨 es.sma"end◆aρs are added to the dipo丨 e arms in orderto improve rnatchin0When丨 oaded
aooordinO t0the ρosit丨 on as exp丨ained氵n the"Measurement Cond{ions"ρ araOraph The sAR data are not
affec】od by this chang° The overa"dip° 丨e丨ength is stiH aCCordin0to th0standard

No eX◆essiVe force rnust be apρ

"ed to the dip°

丨e arms.because!hey might bend ortho so丨dered
conneotlons nearthe饴 edpoint may be damaged

Add∶ t】 oma】 EUT Da七 a

Manufacturod by sPEAG

■
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DAsY5Va】idatio1i Report山 r Πead TsL
Test Laborato饣 :CTTL,Be刂 i△g,ChiⅡ a

DUT:Dipole2450~Ⅰ ⅡL;”po:D2450V2;soHa△ D2450V2¨ sN:919
Commu11icatio△ systcm∶ UID O,CW;Frequc11cy∶ 2450MHz;Duty Cy◆ lc∶ ⒈1

Mediulll paralnetcrs uscd∶ f=2450MHz∶ σ=185s nl;εr=4036∶ p=100θ kg/m3

Phant° m sec刂o血:Cc11tcr seo刂on

DAsY5CoⅡ flgurat⒗ 丘:

Probc∶ ε臼DⅤ4-sN7464:CoⅡvΠ7”,7⒆,7”)@2筠0MH⒎ Cal山rated∶

9/12/2017

scⅡsorˉsumme∶ 14mm(McchaⅡ lca1surfacc DetectioⅡ

E⒗ctronics∶ DAE4sll152乳 Calibrated∶ 10趁/2017

PⅡalltom∶ MFP~Ⅴ51C;Type∶ QDO00P51CA;scr1al∶ 1062

Mcasurcme“ sW∶ DAsY52,Ⅴ crsloⅡ 5210(1》 sEMCAD X Vcrs1on14611
(7439)

Dipolo Ca⒒ br臼 tioⅡ/Zoom scai1σ x7x乃 σx7x9l`Cube0:Mcas刂 e1iicnt grH∶ dx=5111mj

dy=5rlm,dz=5Π刂⒒

Re拍rcncc Ⅴa1ue=1022Ⅴ m;P°wcr Dr1且 =-005dB
Peak sAR rCxtrapolatcd)=27θ 氓kg
sAR(Iω =Ⅱ 3·1W/k⒏ sARσ 0ω =6,I7W/kg
Ma灶muln valuc of sAR(mcasurcdl=220Nkg

-日 .:z

冖:.:口

-】 ?.g7

-17,2g

-21.G1

DatC÷ θ6112ll18

汨
ο

o dB=22.O Wykg=I3,42dBVV勹 kg

Certifoate N° :z【 8ˉ60i83 Page5of8
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!mpedance measurememt P∶otfor Head TsL

Loq ma°

)工  ⒓ 4|00000 ∈li⒓  -z7

s工上 smith (R+j× ) scaΠ e ェ 000u [F△  De】 )

)工  2 4s00000 CH'  ;冫  997 0  2 田

:0 00

40 00

30 00

z0 00

△0 00

0 000

一△0 00

-仑0 00

-30 00

-"0 00

-50 φ0

Certif1oatc No∶ z【 8-6θ 183 Page6of8
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DAsY5Ⅴa1idatioⅡ  RopoH for Body TsL                        Date∶ θ6082018
Tcst Laboratory∶ CTTL,Be刂 iⅡg,Chi11a

DUT:Dipole24501旺 Ⅱz;Type:D2450V2;seria△ D2450V2~sN:9I9
C0m血咖妃atioⅡ system∶ UID O,CⅣ吒FroqueⅡ cy∶ 2450MH⒎ DLltl Cyclc∶ 1∶ 1

Medh1ii parame饴 rs uscd∶ f=245θ MHz,σ =1977s/血 j εf=5412;ρ =100θ k豇m3
Phailtom seo刂 on∶ Right sccjo11

DAsY5Configuratioil∶

Probc∶ EX3DV4-sN7464;ConvΠ 8θ9,8θ9,80” @2450MHz;Cal1bratcd∶
9/12/2017

scnso△ surface∶ 14mm(MechaⅡ lcal surfacc Dctcct⒗ω
Elcctronics∶ DAE4sⅡ 152凡 Calibrated∶ 10/2/2017

Ph钿△om∶ MFP~V51C:Typc∶ QDθ 0θ P51CA;serlal∶ lO62

McasurcillcⅡ t sW∶ DAsY52j ⅤersioⅡ 5210(1);sEMCAD X Ⅴcrsion14611
(7439)

Dipo】o Cal山rathⅡ /Zoom s° all(7x7xD(7x7xD′ Cub° 0∶ Mcasurcmc11t grid∶ dx=5111m,

dy=5mm,dz=5111m

Re岛 reⅡce Ⅴaluc=8130Ⅴ /m;Powcr Dria=005dB
Peak sAR●xtrapolatcd)=260Nkg

sARl1ω =12·71V/k⒏ sAR(10ω =5·93W/kg
Maxim蛔 value of sAR(11iCasllrcd)=208WVkg

-口 .37

-B,73

-】 3,11l

-17,田 :

-z1.::

d
B
·

o dB=20,8W/kg=13.18dBW/kg

C◆rtif1catc No∶ Z18-60183 Page7of8
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∶mpedance measurement P丨 o】 for Body TsL

Ξ0 00

40 00

30 00

z0 00

△0 00

0 000

-工 0 00

-20 00

-30 00

-4Φ  00

_s0 00

■■回 蛆  sm|th (R+j× ) scaie ェ oo0u 〔F工 0￠ l]

>△  2 4:00000 CH`  49 040 Φ  犭 7372 Q  3(
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Asset No.： E-434 Model No.： D2450V2 Serial No.： 919
Environmental 23.6℃,        54   % Original Cal. Date： June 11, 2018 Next Cal. Date： June 11, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA March 9, 2018

DC Source lteck OT6154 M00157 NA October 12, 2018
P-series power meter Agilent N1911A MY45100473 NA August 11, 2018

wideband power sensor Agilent N1921A MY51100041 NA August 11, 2018
power Meter Anritsu ML2495A 1128009 NA Mar. 11, 2018

Pulse Power Sensor Anritsu MA 2411B 1027500 NA Mar. 11, 2018
Dual directional coupler Woken TS-PCC0M-05 107090019 NA Mar. 11, 2018

MXG Analog Signal 
Generator

Agilent N5181A MY49060710 NA August 11, 2018

ENA Network Analyzer Agilent E5071C MY46102965 NA March 11, 2018
Model No

Item Originak Cal. Result Verified on 2018/12/24 Deviation Result
Impedance, transformed
to feed point

53Ω+2.85jΩ 51.5Ω+1.29jΩ <5Ω Pass

Return Loss(dB) -27.9 -25.941 -7.0% Pass
SAR Value for
1g(mW/g)

13.1 12.5 -4.6% Pass

SAR Value for
10g(mW/g)

6.17 5.71 -7.5% Pass

Item Originak Cal. Result Verified on 2018/12/24 Deviation Result
Impedance, transformed
to feed point

49.9Ω+4.74jΩ 50.2Ω+4.51jΩ <5Ω Pass

Return Loss(dB) -26.5 -24.962 -5.8% Pass
SAR Value for
1g(mW/g)

12.7 13.1 3.1% Pass

SAR Value for
10g(mW/g)

5.93 6.01 1.3% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D2450V2 For Body Tissue

Dipole Internal Calibration Record

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

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

Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices used
in close proximity to the human body(frequency range of 30 MHz to 6 GHz), March 2010

Impedance Test-Head Return Loss-Head



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body




