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Impedance, transharred §2 foed point
Hulian Laga

S50 - 10490

Ratumn [.oge AAdE
Antenna Parameatars with Head TSL at 5800 MHz
| impawkanza, fransformard fo fgsd poln
- 2 0l

G500 - 5280

- 21443

Antenna Parameters with Body TSL at 6200 MHz
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Antenna Parametars with Body TSL at 6600 MHz
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The dipche s made of standsm semidgid coaxial cable, The cenler condusty of the fzecing line Is drachy
conrecled io the sceond arm of e dipobe. The anlenna (3 therefore sher-cireuited for DU -signals. D0 aoime
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DASYS Validation Report for Head TSL [Date: G4 23 2013
Tast Laharatry: GTTL, Bajjing, Ghina
OUT: Dipola 5GHz:; Type: DEGHzV2,; Serial: DS3GHzYE - SN: 1085

Communication Systom: CW, Frequency: 5200 MHz, Frequency: 5300 LMHe,

Frequency: 5600 MHz, Frequency: S800 MHz, Fraquency: 5800 MHz2,

Medium paramatars used: f = 5200 MHz; o = 4614 mhofm; w0 = 36.82; p = 1000

kadfnd, Medium parameters used: F= 8300 MHz; o= 4713 mhalm; er= 3871 p =

1000 kgdm3, Madium parameters used: = 5500 MHz: o =4.911 mha'm; ¢r= 26.47;

po= 1000 kafmd Mediure parametars used: £ = 5600 MHz, g = 5.008 mhoim; er =

45,275 p = 1000 kafmd, Medium paramelers usead: [ = 5800 MHz, ¢ = 2,777 mbain,

£ = 3604, p = 1000 kgim 3,

Phantcm section; Center Section

Measuremenl Standard; DASYS (ICEEACC/AMS] 383.18-2007)

CASYS Configuration:

+ Prohe; EXA0YY - SNT307; ConvF (532 6 32 8.32) Caliluated: 20187314,
CanF(5.02,5.02,5.02); Callhrated: 20162018, Convi(4 854 854 85);
Calibrated: 2018219, ConvFi4.52,4.52 4 .52); Callwalad: 2015219,
CanvE{d.4h,d 40,4 40 Caiibrated: 20080214,

+«  Sensor-Surface; 1.4mm (Mechanical Sudace Defection}

+  Eleclionics; DMEd SnTT1; Calibrated; 20016/2/02

«  Phantam: Tripke Flat Phantom 5.1C; Type: QD 000 ST CA; Serial: 116172

«  Measuramenl 3V DASYSZ, Version 52.8 (8), SEMCAD X Versicn 14.6.10
(7372

Dipole Calibration [Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,

dist=1.dmm (Gx3x7)Cube 0: Measuremeanl grid: dusdmm, gy=4mm, dz=1.4amm
) Reference Value = 71,75 W, Power Dnill = 0.00 6B

Paak SAR {axtrapolated) = 31 7 Wikg

SAR(1 g] = 7.76 Wikg; SAR(10 g) = 2.21 Wikg

Maimum value of SAR (measurad) = 18,7 Wky

Dipale Callbration PIn=100mW, d=10mm, f=5300 MHz'Zoom Scan,
dist=1.4mm (BxBx7HCube 0; Mazszurement grid: dx=4mm, dy=dmm, dz=1.4mm
Hetarence Yalug = ¥3.42 Vim; Power Diift = 0,01 4B

Peak SAR {exdtrapolated) = 33,8 Wiky

SAR{1 g) = A.07 Wkg; SAR(10 g) = 2.3 Wiky

Waximum value of SAR {measured) = 19.5 Yikg

Llerhihizede Mg A L6RY R Papge {1 ol 14 |
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Dipole Galibration /Fin=100mYy, d=10mm, =6600 MH=z/Znom Scan,
dist=1.4mm (@xEx T HCube 0 Meaauremant grid: dx=dmim, dy=4mim, 4z=1.4mm
Reference Value = 7244 \Wim; Power Drift = 0.00 dB

Peak 8AR (extrapalated ) = 26,1 Wikg

SARM g) = 0.22 Wikg; SARM0 g) = 257 Wiy

Maximum value of SAR [measurcd) = 0.0 Wikg

Dipole Callbration iPived 0Om, d=10mm, f=5600 MH2/Zoom Sgan,
dist="1.dmrm (BxAa7 iCube O Measurement grid: dw=4rmm, dy=4mm, dz=1.4mm
Referenes Valuz = 7252 Wim: Power Drift = -0.05 48

Peak SAR (exirapolabed) = 34.9 Wikg

SAR g) = 649 Wikg; SARM0 g) = 2.3 Wiy

Kaxirram value of 3AF (measured) = 18,7 Wiy

Dipole Calibration iFin=100mW, d=10mm, fS5800 MHzIZ60m Scan,
dist=1.4mm (ExExTiWCube 0 Measuremen gz de=dmm, dy=4mm, des1.dimm
Reference Walise = 7213 VWin; Power Crili = DCD dB

FPeas SAR (cxtrapolated) = 34.6 Wiky

SAR[ gi = 7.83 Wika; SARID g) = 2.2 Wiy

Mazimurm valus of SAR fmzasured} = 19,2 Wikg

=&

R

-&0.00

-HLOn

-4l Bl

50,00 e i L"‘i""‘*‘"‘* -

0 dB =192 Wiky = 12.B6 dBWW kg
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impadance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06 25,2014
Tast Laboratony. CTTL. Beijing, Chine
DUT: Dipole 8GHz; Type: D5GHZV2; Serial: DSGHzV2 - SN: 1085
Communication Systerm: CW; Frequaney; D200 MHz, Freguency; 300 MHz,
Frequency: 5600 MHz, Fraquancy: SE00 MHz, Fragquency: 5800 MHz,
Madivm paramatars usad: F= 200 MHz; 0= 5381 mhoefm; &r= 4836 p = 1000
kg/m3, Medium parameters used: {= 5300 MHz; o = 5.513 mhoiim; er = 4826, p =

g = 1000 kgfm3 Medium parameters used: = 6600 MHz; o = 5,702 mhofm; er =

£ = 4871, o= 1000 kgl
Fhantam section: Right Section
Measurament Standard: DASYS (EEENEC/ANSI C63.19-2007)

DAEYS Configuration:
«  Probe: EX3DVE - SNTA0T; CorFid 48 4 48 4 48}, Calilnalad, 2672719,

ConuF(4.29.4 29.4.29); Calibrated: 2016/2M112, Conv™ (3 87,287,267},
Calbratzd: 2016219 SoneF(3.72,2.72,3.72); Callbrated: 20168218,
ConuF(3.61,.3.91,3.91), Calibraled: 20162192

»  Sensor-Surface: 1.4mm {Mechanical Surface Deteclion)

v Flechonics: NAFL SnT71: Galibralad: 201872002

+  Phantens: Triple Flat Phantom 5.1C; Type: Q0 000 P51 CA; Serial: 116143

v Meazuremant SV DASYS2, Vargion 528 (8) SEMCAD X Version 148,10

(7378

Dipole Calibration Pin=100mW, de10mm, f=5200 MHz'2com Scean,
digt=1.drnm (BxBx7HCube 02 Measurement grid: de=dmm, dy=drmm, dz=1.4mm
Refarenes Yalue = 6616 Vm; Power Drift = 0.03 dB

Peak SAR (axtrapokatec) = 278 Wik

SAR(T g) = 7.47 Wiky; SAR(T0 ) = 2.14 Wikey

Maxirnuim valus of AR {meazured) = 17.0Wika

Dipole Callbration Pin=100m\W, d=10mm, {=6300 MHz/Zoom Scan,
digt=1.dmm (3xIxTNCube 0; Mugsuramen! giid: dx=4nm, dy=dmm, =1 4mm
Referanse Value = G562 Wy Power Dnft = 2002 4B

Peak SAR (extrapolated) = 29.9VWkg

SAR(1 g) = 7.74 Wika; SAR(0 g) = 2.2 Wikg

Maxlmum value of SAR {measured) = 17.5 Wikg

Corlifenls Mo, £03 97078 Fige 140l 16

Page 47 of 66

49.04; p = 1000 kg/mS, Mediurn paramelers used: § = 5300 MHz; o = 5932 mhohn;

1000 kgfm3, Medium paramelamn used: [ = 8500 MHe; o = 5582 mhodm, er = 44,14,
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Dipola Calibration IFin=100mW, d=10mm, f=5500 MHz'Zoom Scan,
digi=1.4mm (BxBx7/Cube 0; Maasurement grid: dx=amm, dv=4mm, dz=1.4mm
Relersice YWalie = 6684 Vim, Power Diift = -0.00 ¢B

Peak 3AR (extrapolated) = 30.8 Wk

BAR(1 g) = 8.1 Wikp; SAR(10 g) = 2.36 Wk

Maxlmum value of AR {maasurad) = 15.5 Wikg

Dipole Calibration 'Pin=100mW, d=10mm, {=5600 MHzZoom Scan,
dist=1.dmem (BxBx7Y Cube 0: Maasuremeant gric: dx=dimm, dysdmm, dz=1.4mm
Reterance Valee = S96E VWim; Fower Dnfl = G017 4B

Peak SAR (exbapolaled) = 3008 Vilkg

SAR(1 g) = 7.97 Wikg: SAR(10 g) = 2.28 Wikg

Maximum value of SAR (measured) = 10.5 Wikg

Dipala Callbration /PIR=100mW, d=10mm, f=5800 MHzZoom Scan,
dist=14mm (BxBa7VCube 0; Measurarmenl gnd; dei=dmm, dy=dmem, dz=T.4mm
Reference Yalue = 60.24 Vim; Power Crift = 0.04 dB

Peak SAR (exirapolated) s 39.8 Wy

SAR(T g) = 7.71 Wikg; SAR{10 g) = 2.17 Wikg

flaximum value of SAR (measured] = 18.2 Wik

-1.82

bt -17.64

2647

KR

e

-A4.11 !

0B =182 Wikg = 12,60 dBWikg

Cerlificale Ho: 21507078 Page 150l 16
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IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is & delicate, high precision instrumant end requires caredul freatment by the wser, Thera are no
sarviceabde pards inside e DAE. Speciz:l attention shall e given to the fﬂlll.‘.ll.'l.'ll‘ll; poinks:

Battery Exchange: The tatlery cover of the DAE4 unit is closed using a screw, over lightening the sorew may
“ausaE i threads Inside the DAF © wear out

Shipping of the DAE- Balure shipping the DAE io SPEAG lor calibration, remove the balferies and pack the
DAE in an antigtatic beg. This antistatic bag shall than be packec inlo a larger box ar container which protecis the
DAE from impacts during transporaton, The package shall be marked 1o indicate that a fragle instrument is
rizide,

E-Stop Failures Touch detection may be mafuncticning duwe to broken magnets in the E-stop. Rough kandling
of tha E-stcp may lead 1o damage of these magnets. Touch and collision arrors are often causead by dusl and dirl
accumulated in the Estop. To prevent Estop fallure, the customer shall alweys mount the probe to the DAE
carefully and kaep the DAE unif in a non-dusty environment if not used for measurements,

Repair: Minor repairs are performed at no extra cost during the annual calibration. Howevar, SPEAG reserves
the right to chamge for any repar especially if rough unprolessional handing caused the defect,

DASY Configuration Files: Since the exact values of the DAE inpul resistences, as measurad during the
caibratian procedura of a DAE unit, arg not used by tha DASY software, & nominal value of 200 MORm is given
in the corrasponding configuration fila

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the

Customer.

Important Note:

Never attemplt lo grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assambly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
|probe to the DAE. Carefully connect the probe with the connector notch oriented in the
'maung position. Aveid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE |

Schimed & Farner Engineanng

TH_BROA03TEAD DAES doe 11.12.2009
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Calibration Laboratory of
Schmid & Parlner

Englnaering AG
ZFeughausstrasse 43, 8004 Zurich, Swilzerdand

G Schwelzerischer Kalibrierdienst
C Sarvics suisse d'stalonnage
Sarvizio svirzerd dl taratura

Bwizs Calibiation Service

At editad by te Swiss Accradialion Serica (BAS) Accreditation Na.: SCS 0108
The Swiss Accredilation Service is one of the signatories to the EA
Muitilateral Sgresment o the mcognition of callbration cerdificates

Clisnt CCS - CN {Auden) Certificate Ho: DAE4-1245_Jul1s

CALIBRATION CERTIFICATE

{Mpject DAE4 - SD 000 D04 BM - SN: 1245 |

Catbration procedirais) QA CAL-06.v22
Caiioration procedure for the data acquisition lectranics (DAE)

aliteaton dats .Il]i}l’ 22. 2015

This walilration cerificats decuments the raceability to nalional standarcs, which realize tha phy=scal Lnes ol measuraments (5)
~he meacurements and Bha urcetainties with conlitance probabilty ane given on the following pages and are pan of the cedilicale

AR calibeations hava hissn canducted in the ssed kbostory Tacliy: enviroament temparature [22 + 3)°C and humlily = 70%

Calibration Equipment usad (MATE orilkaal ko calibrataon|
Primary Siandans 0¥ G Date {Cartificata Mo} Scheduled Calibralian
Kalthley Multimsde Typs 2009 SM- 0010278 03-Cul-74 (Mo 15573 16
 Bacandary Sandards lioa i Check Datea {in house) Sohadula G |
! Aufe DAE Calibaation Lind of LAWES 085 B4 1001  OB-Lan-15 {in houss chack) In housa chack: Jan-113
Caibraior Box V.| SE UBES COR AL 1002 06-2an- 15 {in muse chek) n hougse shock: Jan-15 |
|
Mama Function Signatura
Calibrated by Eric Halnigkl Techrician - -
fpproved by Fin Pkl Deputy Tachnica Manager |
L I'u LA II L
lssued: July 228, 2015
Thiz gs.‘."?r;:i"." aerlilicale ehall not be reareduced axcept In fill withoub wiillen approwad of the labaratory

Coartificate Mo- DAE4-1245 Jullb Fage 1oi5
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Calibration Laboratory of iy Jiemmenn g Schwelzerischer Kalbrisrdienst
Schmid & Partner o - / | e Service sulsse d'élalonnege
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AN .
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Muitilataral Agresmant for the recognition of ealibration carificatas

Glossary

DAE data acquisition elecironics

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

Methods Applied and Interpretation of Parameters
s [C Voltage Measuremant: 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 rangs of the voltmeter in the respective range.

e 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.

» [C Voltage Measurement Linearity: Verfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

+ Commaon mode sensitivity: Influsnce of a positive or negative common mode voltage on
the ditfferential measurement,

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

s AD Converter Values with inputs shorfed: Values on the internal AD converter
corresponding to zero input voltage

s Input Offset Measurement. Qutput voltage and stafistical results over a large number of
Zero voltage measurements.

e [nput Oftset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistanca.

s Input resistance: Typical value for information: DAE input resistance at the connector,
during internal aulo-zeroing and duning measurameant.

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

= Power consumption: Typical value far information. Supply currents in various operating
modes,

Cartficats Mo DAFS- 1245 uf15 Page &of §
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DC Voltage Measurement

AT - Converter Resaluficn nomiral

High Rarge LSE = S.ApuN J] aI - 100.. 4300
= - r
W Hange LESE = F tull Feymoue T
LSy measurament paramatars: Auto Laro Time FASUNNG fime; 3 58

Y z

I

| Calibration Faciors X

} —_— —-— - - - —

| High Range 405 968 + 0.02% (k=2) | 404 631 +0.02% (k=2) 0.02% [k=2)
0% (k=2) | 4.02655 = 1.50% (k=2)

4.00326 + 1.50% (k=2) | 3.98439 +1.50%

I Low Range

Connector Angle

Connector Angle 1o be used in DASY system
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1. OC Voltage Linearily

Appendix (Additional assessments outside the scope of SCS0108)

High Range Reading (V) Diflerence (uV) Error 1‘.?'?]
.-C_h;nnul X + Input 'r‘-.'J:}l'JEt':EE 6.9 -'_I.LI'_; i
Channel X +Input | 2000654 1.92 001 |
Channel X - Input - 200G 30 1.71 0.0
Channel ¥ # Input 200030 8E ’-‘-EE* 000
Channel ¥ + Input 20003.32 -1,15 0.0
Channal ¥ = Input 200059 0,56 <0.00
‘ChannelZ  +input 200028 62 4114 0.01 i
Channel £ # Input 20003.37 0.56 -0.00
Channel 2 - Input 20004, 54 0. -0.00
Low Range Reading [|.LT|I'5|| Dilerence (V) Error (%)
Channe! X+ Input | 20034 0.10 001
Channel X + Input 200.71 -0.31 L0.15
Channe! X - Input | -198.08 -0.08 0.03
Channel ¥+ Input |  zoo077 0,04 a0
Channel Y+ Input | 200,24 0.7 0.38
Channal ¥ = Input | -198.48 055 .18
ChannelZ  +Input | 200126 0.43 0.02
ChannelZ  +Input ! 199.86 1.00 050
Channel £ = Input -201.97 2,78 1.38
2. Common mode sensitivity
DASY measursment paramsters: Auto Fero Time: 3 sec; Measunng fime: 3 sec
Commaon mode High Range Low Range |
Input Voltage (m\) Average Reading (uV) Average Heading (V)
Channal X 200 =752 -B.58 |
- 200 10.21 B.G3
Channal ¥ 200 T3 -7.28
i 200 640 6.24
Channel Z 204 - -5.085 B.25
. 2040 4.38 377

3. Channel separation
DASY measurement parameiers, Auto Zero Time: 3 sec; Maasuring lime 3 S8C

Input Voltage (mV] | Channel X (pV} | Channel ¥ {uV} Channel Z {p\vy
Channel X 200 380 -3.27
Channel Y 200 .38 .62
Channel £ 200 9,82 6.E3 ~
Cerificats Na: DAES-12495_ IS Paged ol §
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4. AD-Converter Values with inputs shorted

DASY measursment paramaters: Auto Zero Time: 3 sec; Measuring fime; 3 sec

High Range (LSB)

Low Range (L5B}

Channel X SETT , 17010
Channed Y 16451 16150
| Channel Z 15943 17349

o

. Input Offset Measurement

DASY measuremen: parameiers: Aute Zere Timea: 3 sec; Messunng time: 3 sec

nput TOMLL

Average (iiV) | min. Oeet (V) | max Offsatuy) | ':::;F""“"
Channa| X 1 1_ 3 1 F.é . ? ai-.'-u . 0 '=F.
Channal Y 0.34 062 i 1.45 1 044
Channel £ QE'E 73 l {92 } 0.51
6. Input Offsel Current
Mominal Input cirewitry alfsel current on all chanmels: <254
7. Input Resistance (Typcal vaies lo informaiion)
Zeroing (kOhm) Measuring (MOhm)
Channel X - 200 200
Channel ¥ o 200 200
Channel £ 2040 200
8. Low Battery Alarm Voltage (Typicsl values for information
Typical values Alarm Level (VDC)
Supply (+ Veg) e 79
Supply (- Vec) 7.6 i ]

9. Power Consumption (Typical values for information)

| Typical values

| Switched off (ma)

Stand by (ma) |

Transmittimg (maA)

+6 |

| Supply (+ Veco) +0.01 +14 |
[Euppl-_.r {-Vec) .04 & -4 |
Cartifcata Moc DAES-1245_Jults Page 5o
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Calibration Laboratory of
Schmid & Partner

Enginesring AG
Z=ughnusatrasse 43, BO04 Dunich, Switzarand

Schweizerscher Falibriendiamnst

Sarvigin svizEers di taratura

C Sarviee Bulsse d'«ifﬂll’.}ririﬂ;&
L S Swizs Calibration Sennce

Accromtation Mo SCS 0108

arcredited by the Swiss Accradlalion Sonaoe {EAE)
The Swiss Ancraditation Senvdice is one of the signatones to lhe E&
Multilgieral Agreement For the recognition of calibration certificales

client CCS-CN (Auden)

CALIBRATION CERTIFICATE

Cartificabe Mo: ERJ&TQ&_.}uI‘l 5

Cioject EX30DV4 - SM:3T3E

Calibraiion precedures) OA CAL-D1 v QA CAL-14.v4, QA CAL-23.v5, QA CAL-25v6

Calibration procedure for dosimelric E-field probes

Calbratinn dale

July 24, 2015

This calibeatian canficale documants the irmceatility 1o naliors slendards, which fealize he physicsl unts of measuremants (S1).
e mass At and the uncartainlies with confidence pobeaity are giver on the foliwirg pages and ane pan of the cedificate

Al eaibreions have beon mondusted n the clesed Iaoombory Facility: enviranment temasraturs (37 + 3)°C and numigty = 70%

Galibration Egupament used (MATE srifical for calfibration)

RF generater HP 88420 _ PS364RI0 0N

A-Aug-ud (in hausa check A 13)

Prmary SHandards e Cal Date (Cordficate No.) ASchmcvled CalibrEton ]
Prawer mister E44190 GB41ZE3RTA 1-Aar-15 (Mo, 217-02128) Mar-16
Power sansor 44124 M1 408007 D-Apr-15 Mo, 217 0Z13E) Mar-156
Reference 3 dB Atlenuaicr Sh: 55054 (30 [1-Apr18 gho. 217-0129) Mea-1B
Hetarence J0 AR Manualey | SM: 55277 (21K} D -Apr-15 (Mo, 217 02132) Mer-16
Aefeence 20 d0 Albenaaler £M; 551294305, 01-Apr-18 (Mo 31702133} ar-16
Reference Proba 5 V7 &N 013 F0-Dheg-14 (Mo EE&&C 13_Decid) Das-15
DAE4 T 8N: 560 T4 ar-15 (Mo, DAE4-BE0_Jan15) 1an-15
Seccnday Slandats 10 Chesck Dieba (i Fousa; Schedulad Check

ir house check Ap -18

| Mebwork Anakzer H E7E3E | FRAFAG(IRAS 1 8-Cict-01 (m howse slech Ool-14] | I house cheds Del-13
B N;..rm.- Funclicn .’u;nallu'l’.- [
Calibrgtad by ik Laiibisr Labaraiony Techmcan L "“}\l

l"‘---.' =,
Boprivad hy Kalje Pokovic Tachrical Manager -

Thia celibratan cerilicats snal nol be repraduced axcept in full wilhoul writen sapmwsd of e lahorasory,

Isgued July 24, 2015 |

Cortficate Mo, EXF3T38 Juld
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g Gehwelzerischor Halibrardienst
Schmid & Parnar c Service suisse d'éalonnage
Engineering AG g Seviioavimer di taratura
Zeughausstrasse 43, BI04 Zurich, Bwitzeriand Swiss Calibraton Service
fcoratited y (e Saiss Accredifaton Sereos (545 Arcraditation Mo SCS 0108
The Swiss Accreditalion Service is one of the signatenes to the EA
Multiisteral Agreament for the recogaition of calibration certificales
Glossary:
TSL Hizsus simulating liguid
MO Y 2 sensitivity in iree Space
ComvF aenaitivity in TSL ! MOREM:x ¥,z
DCP dicde compression poirt
CF crest factar (1iduty_cyele) of the RF signal
A B GCD madulation dependant bnearization parameisrs
Palarization ¢ o rotation around probe axis
Polarizalion & & rotation around an axis that is in the plane normal to probe axis (at measurement canter],
le., #=0is normal 10 probe axe
Conneslor Angle infoernation used in DASY syslem to slign probs sensor X to the rebol coordinate systam
Calibration is Performed According to the Following Standards:

&) IEEE Std 1528-2013, “IEEE Recommended Practive for Determining the Peak Spatial-Averaged Specific
Absoipton Rate (SAR) in ke Human Head from Wirelzss Communications Devices: Measuremant
Technigues™, Juna 2013

B |EC B2200-1, *Precedure to measure the Specific Absorpilon Rate (SAR) for hand-netd devices used in close
prowimity to tha esr (fregquency range af 300 MHz to 3 GHz)", February 2005

¢) |EC 62208-2, “Procedure to daterming the Specifin Absorplion Rate {SAR) for warelgss commu nication devices
used in chose proximity ta the human body [requency range of 30 Hz to 6 GHz)", March 2090

dl  KDE BES6RL. “SAR Muasurement Reguirements for 100 MHz to & GHa"

Methods Applied and Interpretation of Parameters:

MORM: y,z. Assessed for E-ficld polarization 8 = 0 (f £ 900 MHz in TEM-cell; f > 1800 MH. R waveguide).
MORMz,y,z ane only infermediate values, e, Ihe uncertaintios of NORMs v,z does not affect the E*fisld
uncartainty inside TEL (ses balow ConvF].

NORM(EY,p, 7 = NOEMx,y.2 * frequency rasponse (386 Fraguency Response Chart). This linearization s
implamanted in DASY4 software versions later than 4 2. The uncarainiy of the frequency response iz included
in the siated uncerainty of ConvF,

DCPy.y,2: DCP are numerical lingarizzton parameaters assessed based on the data of power sweep with SV
signal (no uncerainty required), DCP doas not dapend on frequancy nor marka

PAR: PAR |5 the Peak to Average Ratic that 15 not calibrated but determined based on the signal
characteristics

Ay z By Cuwz Deyiz: VRApZ: A B, €, D are numerical lineanization parametars asses5ed based on
the data of power sweep for specific modutation signal, The paramelurs do not depend on frequency nor
media, VB is the masimum calibration rance espressas n RIS voliage acress the diode.

ConvE and Boundsry Effect Parsmeters: Assessed In fiat phantom using E-field {or Temperature Transter
Siandacd for [ = 800 MHz) and inside waveguida using analytical field distributicns based on powar
measurements for | = 8O0 MHz, The same setups are used for 2ssessment of the parameters applied far
boundary compensation ialpha, depth) of which typical uncertainty values are given These perameters ae
usad In DASYS software bo improve probe accuracy close to the baundary. The sensitivity in TSL comaspands
to NORMx,p.2 * GonvF whersby the uncertainty cormesponds lo that given for ConvF. A frequency dependent
CorE is used in DASY varsion 4.4 and higher whick allows extending the validity from = 50 MHz to + 100
MHz,

Snhenical isciropy (0 deviafiar from isofopy); in 8 field of lew gradients realized using 2 fiat phanlom
axposed by a paich antenna

Sansor Offset: The sensor offset corresponds to fhe oftset of vinual measurement cander from fhe probe lp
{on probe @ds). Mo talerancs reguired,

Connector Angle: The angle is assessed using the information gained by datermining thie NORA: {na
uncertainty raduired)

Coaritficabe ho: EX3-3798 Jul1s Page 2 of 11
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Probe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 24, 2015

Calibrated for DASY/EASY Systemns

(Mote: non-campatible with DASY2 systeml)

Cerlificate Mo, EX3-3708_Jul"5 Paga 3 of 11
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Ah:375a

EXR3DV4

Juby 24 F0A5

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

| Sensor X Sensor ¥ Sensar £ | Une (=2} |

[ Norm (pwiivimy s I .54 B 051 058 [ =101 % |
[DCP (mv)? = 101.3 = 00.2 Ww2s | |
Modulation Calibration Parameters -
| uiD Communication Systam Name A B C D WVH Une” |
B dBy'p | | dB mv | (=2 |

T [ Ew oa | om | 14 DO0 | 1404 | +35% |
I 0. K] | 1.0 [13as | |

0r | on [ 10 EEER ]

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 coresponds 1o a coverage

prabability of approximately 95%.

A “he uncerznties of Mo ¥Y,Z do not offect ihe E*-liald uncatainty insde TSL [22e Pages 5 and )

¥ pMumerizal lincanzaticn parametar uncertainty not required

E Uneartainty i detanmired using e max. devighon rrom iraar respange apaly ng recrangular delibulun ardl is expressed for ke souare of the

iahd wake

Corlificate Moo EX3-3728_Mi15
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da

EX30V4- SN;J758 July F

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

. Redalive | Conductivity [ Depth - Unc
1 {MHz) ° Parmittivity " (sim" | ConvFX | ComvFY | ConwFZ | Alpha® |  [mmj (k=)

835 4.5 0.90 | 8.13 9.13 913 | 033 | oo7 | 2120
-l !_ 41.5 .G I H.04 4.5H : .83 : 023 | 1.50 +12.0 % |
| 1810 | 400 140 | 7.68 766 | 7.8 D36 080 | #120%

1900 a0 140 | 7.88 7.53 763 | 042 081 2120%
| 2450 39.2 160 | 697 6.97 597 | 036 | 0B84 | +120%

5200 3.0 466 5.08 .08 508 | 035 | 180 | s131% |

2300 35.9 4.78 4.84 .84 4.54 035 1.0 +13.1%

5500 35.6 4 96 4.81 4,51 4 81 0.35 1.80 +13.1% |

5600 355 507 | 4% | 459 455 | odo | 180 | £131% !
[ 5800 53 527 467 467 467 | 040 180 | £131% |

Fraquarcy validity sbove 200 MHz of 2 100 KWHz anly sppiles for DASY w4 and higher (see Page 21, e 1 is rastricled 1o + 50 MHZ. The
urkerlzinty is ihe R3E of tha ConvF uncanainty at cabbration recuency and tha unceriointy for fie indiceted freguency baad. Fregquancy validity
Bk A0 MAHZ 1= £ 10, 25, 4, 50 and 70 M-z far ConeF assessmants at 30, €4 128 150 and 230 MHz respectively. Above § CHz ‘raquency
validity can be extended i = 110 MHz
" AHirermiancies balow 5 GHE, he walidity of tissue parametars (s and o) can ba relased 1o = 10%# Iquid saminensation fomm e is spplied to
mAasiead AR vElLas. A Irequencies above 3 GHa, tha vadicity of tesws parameters jo and o) is resiricsed to + 5% Tho wnaersiy |s the 9ES ol
l’;ﬂE Camf uncanainty for indicated args! fissaue paremetans
" AlpleDepth are determined during callration. SPEAG warrants thal the smaining dewstan dua o e boundarny efed ster compensalion ic
always ss 11an £ 1% for reguencies below 3 GHE ard balow + 7% for fraquarces betwsen 3-6 (GHz al any distanca largar than half tha prooe Ho
deameiey F oo ihe oumlery

Coartificate Moo EX3-3798_Jul15 Page 5 of 11

@ roF FEZE (8 F "pdfFactory Pro" & il 4~ %E 17 www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Date of Issue: June 27, 2016

o S Compliance Certification Services Inc.

Report No .: C160516S03-SF

Ex5Dvd- Sh:a7a8

Calibration Parameter Determined in Body Tissue Simulating Media

July 24 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

[ Relative Conductivity | Depth une
fMHz)© | Permittiviy” | {Sim)’ | ConvFX | ConvF¥ | ConvFZ | Alpha® | {mm] k=2 |
B35 E5.2 087 887 88T | BAT 030 | 10 | +120%
Qo0 | 55D 1.05 8.59 g0 | @50 ! 2.29 | 141 | 2120%
1810 B33 152 7.40 7.40 7.40 | 0.59 081 | £12.0%
1000 53.3 | 152 7.29 7.29 7.23 0.0 0.98 +120% |
2450 52.7 105 7.08 T 7.08 0.25 .80 $12.0% |
5200 49.0 5.30 464 4.6 4.54 040 | 190 £131% |
5300 | 489 542 4.42 4.42 4.42 D40 aC 131 % |
5504 466 5.65 4.01 4.0 4.01 0.50 80 | 2134 %
SA00 | 48.5 577 .00 | 380 3.20 050 | 190 | £131%
5800 48.2 E.00 416 416 416 | 050 i 190 | +131% |

walldly zan ba ederded o 110 MH7

e Corst urcarAnty e indicaied tamet HEsu pararslens

diametar fram the Dok

Cerlificabe Mo EX3-3798_Juit 5 Page Aol 11

F 4t Fequancies bedow 3 Gz tha validity of lissue paramebens (¢ and m) cun be saxed to £ 10% if igud compensat
easured SAR vales. & requences abce 3 SHZ he validity of lssue peeeters (< and o) i restrickad bo = 8%, The urcanginty is ihe RES of

! Fraguancy validity abowa 300 MHz of £ 100 M-z anly applies B [105Y v2.4.an07 NQNET (588 Fage 2), et il is resbicled o £ 50 Wiz The
needanty (& e PSS of he ConvF uneerisinty 5t cakirlion fegiency and the uncerkenty for e indicsted freguency band. Frequency vl ity
beglo T30 MHz is & 10, 25, 1, 50 and 70 MHZ for Cornd™ assessments sk 30, 64, 128, 150 anc 220 MHz respecivaly. Abowe E GHz frequenay

i frammula is appled o

O preDegih are datamined durmng salivation. SPEAG warmzrts thal the remaining dewafion dus 1o the boundary effoct after compensatan 5
atways s than + 1% far recuenzies below 3 GHzand balow £ 2% for frequens ea befwaen 3-8 GHz at ary dislBnce lamar Ihan fild i prote 1ip
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= Al AFa0 -..1- -
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
4
S
g 104
i [
2 08 |
2 |
3 08 I
'J' 07 |
|
o1t 1 3 L i Ll U s I 1 |
o SO0 1000 1500 2000 2800 3300
I [MHz]
Uncertainty of Frequency Response of E-fizld: £6.3% (k=2)
it a Mo E 11 of 11
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM E=1800 MHz R22
e |
% 00
5 |
min
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerificate ko EX L Fage £ of 1
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Evar oh uly 24, 2015
Dynamic Range f(SARaq)
(TEM cell , o= 1900 MHz)
! ¥
T 1o
B
[ i |
10 10 for iC 0 II.'J 10
SAR [mwfem3d]
&)
T compensated compensated
T}
iz 102 Rl g0 b i 10
3AR [m md]
X
L cor 1 ciETpensaied
Uncertainty of Linearity Assessment: £ 0.6% (k=2]
fcate Mo: EX3-3733_JuNS Page ¥ of 11
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ExaD/d— Sh:O798 Juby 24 Z015
Conversion Factor Assessment

f = 835 MHz WGLS R9 (H_comF) (= 1900 MHz WGLS R2Z (H_conF

e

Deviation from Isotropy in Liquid
Error (¢, ), =900 MHz

Deviafion

-
1l

-i0 -o08 08 -04 02 00

0.2 04 b5 08 1.2
Uncertainty of Spherical lsotropy Assessment:  2.6% (k=2)

Cartificate Mo: EX3-3788_Jul15
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Paramelers

5 rangement il
[ onnectar Angle 1 140.3
Mechanical Surface Delection Moda anatle

Dretection Mod isakhles
Probe Cwarsll Length YT mir
Tip Length 0
i Dl ims | & o ::-- Ti
[ Probe Tip to Sensar X Calibration Point . — =
| Probe Tip to Senzor ¥ Gadibration Pomt - ~ 1imm
[ Probe Tip to Sensor 2 Calibration Pon T T

Recommended Measurement Dislance from Suriace
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