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7.  System Check Dipole (DSGHzV2,S/N:1020)
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Calibration Laboratory of L, Bohwelzerischer Kaliehrdbnst

Schmid & Parner :'fﬁ“'ﬁf*% - Sorvicn sulsss T iscnnage
Enginearing A i e —

Zeughaussirasse 43, 2004 Zurieh, Swilmriasd i 5 gwiss Calibraiion Serviea

el it . =

Aceraci bl By the Swiss Accrdiahion Serdoe |SAS] Bperadilatien Me,: SCS 108

This Swlss Acereditation Sarvice is one of e signeicries 1o the EA

MuBiaieml grocesent far B recogeiian of ealisnmtion certilicains

Glossary:

TSL tissue simulating liguid

ComF senstity In TSL /S NORM xy.z

MIA nat applicabda or nol measured

Calibration is Performed According to the Following Standards:

a) |EC 62208-2, "Evaluation of Human Expasure 1o Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Rangs of 30 MHz to
B GHz: Human models, Instrumentation, and Procedures™ Part 2: *Procedurs to determine
the Specific Absorption Rate (SAR) for incuding accesaories and multiple transmitiers”
March 2010

b) KDEB 865864, "SAR Measurement Requiremnents for 100 MHz 1o & GHz®

¢} IEEE 2td 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniquas®, June 2013

Additional Documentation:
dj DASY4'S Systern Handbook

Muﬂ'm-ds Applied and Interpretation of Parameters:
Measurement Conditions: Further detalls are avallable from the Validation Beport at the end
of the cerificate. All figures stated in the cerificate are valid at the frequancy indicatad.

+  Anfenna Parametars with TSL: The dipale Is mounted with the spacer to position (ks feaed
point exacty below the center marking of the flat phantam sectian, with the arms orenlad
parallel 1o the body axis.

+ Foed Point impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom, The impedance stated is ransformed from the
measurement at the SMA connecton o the feed point. The Retum Loss ensures low
reflected power, Mo uncerainty reguined,

+ FEleciical Delay: One-way delay between the SkMA connector and the antenna feed paoint,
Mo uncertainty recguined.

EAAR magsured: S4R messured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connsctor.

= SAR for nominal TSL parameters: The measured TSL parameters are used fo calculate the
moaminal SAR reault,

The reported uncertainty of measurament s stated as the standard uncertainty of measuremeant
muultiplied by the coverage facior k=2, which for a normal distribution corresponds 1o a cowerage
prebabllity of approximataly 95%.
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Measurement Conditions
DASY sysiem configuration, as far a= nat gven an page 1.
DASY Version DAsYS WEE BT
Extrapalation Advarced Exirapolation
Phandom kodular Flat Phankom Y50
Distance ipole Center - THL 10 mm wilh Spacar
oom Sean Reaolistion e, dy = 4.0 mm, dz = 1.4 mm Geaded Ralic = 1.4 [ dirsction)
B30 MHz £ 1 MHz
5300 MHE + 1 MHz
Frequency 5500 MHz & 1 MHz
BEO0 Mz + 1 MHz
560 MHE + 1 MHz
Head TSL parameters al 5200 MHz
Tha follipwing paramaters ard caloulations ware applied
Tampersiure Parmittivity Canductivity
Hominal Head TSL parameters 220G E0 4,66 mho'm
Measured Head TSL parameters (2204 DI EDEE% 4,45 mha/m & 8 5%
Haad TSL lesnparalisng chamge during beal <50 - —
SAR result with Head TSL at 5200 MHz
BAR averaged over 1 em’ |1 g) of Head TSL Condition
5AR meapursd 00 i input poswer 812 Wikg
SAR far rorminal Head TSL parametars nomaleed 1o 1W BOUE Wikg = 19.5 % (ke2)
SAR eversgad ovar 10 en (10 5] of Hoad TSL cordison
SAR maasured 10 Y inpl power 233 Wirky
SAR for noming! Head TEL paramestans normalized 1o 1W 231 Wikeg = 19.5 % (k=2
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Head T5L parameters at 5300 MHz

The lollowing parameiens and caltulations wene applisd.

Temperotura Parmittivity Condustivily

Mamimal Head TSL paramatans 220G 5.8 4.7E mhodim

Measured Head TEL parameters 20020 HALE% £.54 mhodm i B T

Head TEL temperature change during test <08 G e -
SAR result with Head TSL at 5300 MHz

SAR averaged owver 1 om” {1 g) of Head TSL Condilian

SR messained 100 m\W imput powsar B.41 Wig

SARA Tor reaminal Haad TSL parameian ramnaizad 1 1W B35 W [ kg & 19,9 % (k=2)

SAR averaged ocwver 10 om® {10 g} of Head TSL concbicn

S4R maasured 100 mv Inpid povear 242 Wilkg

SAH far maminal Mead TEL parameterns narmalizesd 16 1W 240 Wikg = 18.5 % (k=2)
Head TSL parameters at 5500 MHz

Thea fellowing paramatars and caloulations wwam anplad.
Tamparatuns Farmatthvity Conduotivity

MNominal Head TEL parameters 220 356 4,98 mham

Measured Head TSL parameters [Z20=02%C WELE% 4.7 mfiem £ 6 %

Head TSL temperature change during best = 05 "G e
SAR result with Head TSL at 5500 MHz

SR pveraged over 1 om” {1 g) of Head TSL Condition

S&R messned 100 mW ingut porwear 2.1 Wikp

SAR lor nominal Head TSL paramaban ranrelizad 1o 1W 5.4 Wikg « 19,0 %6 [k=2)

S4R averaged over 10om® (10 gl of Head TSL oandition

SR s s resd 100 mW input powar 245 Wkpg

S8R for nominal Haad TSL paRramesans rearmiakzed 1 1TW 24.3 Wikg & 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The falicwing paramebars and calculalisns wars applisd.

Temperature Parmilivily Canductivily

Mominal Head TSL paramebers 20 L] 5.07 mhwim

Beasured Head TSL paramaters (220 £ 0.2} G HHE5ed% 4,88 mhaim £ § %

Humel TEL tamgerature changa during tost o 4G — e
SAR result with Head TSL at 5600 MHz

SAR ayeraged over 1 em” {1 g) of Head TSL Condiion

SAR reasiined 100 W Inpl porasr BLGD Wikp

SAR for nominal Head TSL parsmetess normalized o 1TW 85,3 Wik = 19.9 % (k=2)

SAR averaged over 10 em® (10 gl of Head TSL candifinm

S8R msmsunsd 100 e gl P 244 Wikg

S&R lor nominal Haad TSL paramebars namalzed o 1W 24.2 Wikg £ 19,5 % (k=2)
Head TS5L parameters at 5800 MHz

The foliorwing parametars and calculations wera appled,
Tamparature Parmittisity Conductivity

Hominal Head TSL parameters 28.0°C a3 5,27 mhaimi

Weasured Hoad TSL parametars {F20£02)°C Jaz2+6% 507 minaim £ 6 %

Head TSL temperature change during besl =05°C
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm' (1 g) of Head TSL Condition

SAR measured 100 W input poaer 2.13%Wkg

SAR for nominal Head TSL parametars mowrEizad b 1W &0.6 Wikg = 19.8 % [k=2)

SAR sveraged ovar 10 em” (10 g) of Head TEL oandition

SAA measunad 100 mé imput powsar 2.51'Wikg

SAA for rominal Head TEL paramestans: mormakeed 10 1w 22.9 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and calouliations wan applied.

Tamparaiurs Parmittivity Conductivity
Nominal Body TSL parameters 20 48.0 530 rifidm
Measured Body TEL parameters [22.020.2) G 47 3xEB% 544 mhoim £ 6%
Body TEL temperatuns change during st =050 - —
SAR result with Body TSL at 5200 MHz
SAR averaged ower 1 e’ {1 gh of Bady TSL Comditian
SAR ress red 00 MW gl poreer F.B0 WG
S5AR for nominal Bedy TEL parametars ramakzed ta 1W T4.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 o’ (10 g) of Body TSL condtion
S54R moasured 100 mis input power .09 Wig
SAR for nominal Bedy TSL paramesarns nammakized i %W 20.7 Wikg w 18,5 % (k=2)
Body T5L parameters at 5300 MHz
Tha folicrwing paramebars and calculalions were applied.
Temperature Permittiwity Conductivity
Hominal Body TSL parameiers 209G 45 5 542 mha/m
lileasured Bedy TSL parametars 1220 £ 02} G 47228 % 5.57 mha'm 4+ 8 %
Boaly TSL temperature change during test 05 R -
SAR result with Body TSL at 5300 MHz
SAR averaged aver 1 em’ (1 gl ol Body TSL Condiion
EAR measured 100 W inpun power 83 Wiy

ZAA far nomiral Body TSL pammealers

normalizad 1o 1W

TE.A Wik = 1909 % (k=)

SAR averaged aver 10 em’ (10 g) of Bady TSL condition
SAR mesasuned TO0 r inpan power 294 Wiky
SAHR for nomiral Boody TSL paramaters normadizad o 1% 1.2 Wikpg £ 1905 % [k=2)
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Body TSL perameters at 5500 MHz
Tha falcwing paramaters and calculalions wang applind
Temperature Parmitilvity Canductivity

Hominal Body TSEL parameders 220G A8 585 mhoim

Measured Body TSL parameters (220020 46028 5% 584 mha'm 28 %

Body TSL temparature ehange during best = 062G ai —
SAR result with Body TSL at 5500 MHz

SAR averaged over 1em” (1 g) of Body TEL Candilian

SAR meaairad 100 Y Inpul povear 797 Wik

SAR for nomiral Body TSL paramelers noemalizad o 1W 8.2 Wik ® 199 % (k=)

SAR averaged over 10 o (10 g} of Body TSL oandition

SAA measurad 100 mi Inpul powsar 2.22 Wig

S8R far naminad Body TEL pamamainers nemmaleed 1o 1w 22.0 Wikg = 18.5 % (k=2}
Body TSL parameters at 5600 MHz .

Tha following parematens and calsulstions wars applied
Tomperatiire Parmittivity Canductivity

Maomiral Body TSL paramstars =200 465 5.77 mho'm

Measured Body TSL parameters {220 £ 03} C 6.6+ 8 % 598 mivaim + 8 T

Body TSL temparabure change during teat « 057G
SAR result with Body TSL at 5600 MHz

AR averaged cver 1om’ [1 ) of Body TSL Candifiom

S8R measured 100 miY inpul posvar B.08 Wikg

S4A far nominal Body TEL parameless nicemalized to 1W BO.3 Witk + 1608 % (k=2)

BAR aueraged over 10 om® (10 g) of Sody T5L candilion

SAF messunsd 100 M g powar 2.24 Wilkg

S&H for rominal Bady TEL pamnmalers nommalized 1o W 222 Wikg = 10,5 % (k=2)
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Body TSL parameters at 5800 MHz

The following paramaiers and caloulations wem appliad.

Temparalisg Parmittivity Congductivity
Nominal Dody TSL parameters 220°%C 40,2 E.00 mhoim
Measwred Body TSL parameters [E20 =03 43 +6 % B33 mhodm £ 6%
Body TEL wmperature changs during st <Q5"G -
SAR result with Body TSL at 5800 MHz
BAR averaged over 1 cm® {1 g) of Body TSL Conditian
SAR measured 100 MW irpul powes 753 Wikg

S&R for I1.I:'I'I1I'I.:|| Eln.d]' TEL parametars

norrisd Zed b 1N

T4.B Wikg + 199 % [k=2]

SAR averaged owver 10 am” (10 g} of Body TSL gandilion
SaF measuned 100 mW input powar 2.08 Wikg
SAR lor nomingl Body TSL paramedans ramakzad i W 20,6 Wikg & 19,5 % (k=2)
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Appendix
Antenna Paramelers with Head TSL at 5200 MHz

Irnpadance, anetamead o fasd poink B0 -6TFE

Feben Lass 20.adB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed 8 lesd point 51.B4 - 5.5 jLb |

Astum Loss - 25048
Antenna Parameters with Head TSL at 5500 MHz

Impadanca, transformed 1o feed paint 0.3 0-2.50

Fslum Liss -k dB
Antenna Paramelers with Head TSL at 5600 MHz

Impadanca, Farsfammad o {eed point 20 -485H

Pl Loas - 24 8 dB
Antenna Paramelers with Head TSL at 5800 MHz

Irnpeciance, Inanelonmad 50 Tesd poird ‘.-ﬁ.ﬂ-u-.1.1 jia

Aesum Loss = 244 4B
Antenna Parameters with Body TSL at 5200 MHz

Impsdars, Iranglomed 1 faad pain qBE 0 - 8.8

Fisturn Lo -21.0d8
Antenna Parameters with Body TSL at 5300 MHz

Innpadtanca, ranefammed o faed peint B2A01-308 K

Ralurn Lass « 270 dB
Antenna Paramebers with Body TSL at 5500 MHz

Fnpedance, iranstonman o feed poing S0 L - 20 2

Febum Laas -33.3dB
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Antenna Parameters with Body TSL at 5600 MHz
Irnpacianca, Trenetaman i fesd poirg S4.54-01 0
Fetam Lass - 25448
Antenna Parameters with Body TSL al 5800 MHz
Impesdarce, ranslormed 1a lfsad painl AET204+070
Asfum Loss - 23548
Ganeral Antenna Parameters and Design
| Elecirical Delay (ane drection) | 1.198n5

After lang bam use with 1008 radisted power, only & sight wamming of tha dipole naar the lesdpoint can be maasurad

The dipcle is made of slandard semingsd coaxial cable. The cermer conductor of he leeding line is direcly cormeched 1o the
eecond anm af the dipole. The arenis is thereltee alai-creuited for DC-gignale, On aomae of the dipolas, small end caps
ang adokad to the dipala arma In oeckar bo improva maiching whan Inadad accoeding ta tha position as axplained in the
*Maasuramant Condtions” pamgragh. The SAR dala ame nal aflecied by this changs. The overall dipoks knglh is bl
stcarding o the Sandamd

Mo excansie forca must ba appkad 1o the dipalks arms, becausa they might bend or tha sakdered connections near the

{eedpoint may ba damaged.
Additional EUT Data
Manutaciured by SPEAG
Blanulacired an Febinsany 05, 2004
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DASYS Validation Report for Head TSL

Drate: 17.00.2004
Test Laboratory: SPEAG, Xunch, Switzeriand
DUT: Dipole 5GHz; Type: DSGHzV 2 Serial: DSGHzV - SNz 1020

Communication System: UID 0 - CW; Frequency: 5200 MHz, Freguency: 5300 MHz, Frequency: 5500
MHz, Frequency: 3600 MHz, Frequency: 5800 M

Medivm parameters used: f= 5200 MHz; 0= 445 8/m; & = 25, p = 1000 ka'm® , Medium porameters used; £
= 530 MHz; & = 454 5 & = 34.9: p= 1000 ke'm” |, Mediom parameters used: §= 5500 MHz; 0 =4.74
S np= 34060 pe 1000 kefm® |, Medinm parmeters used: T 5600 MEHz; 0 = 4,86 Sim; 5= 34,5 p= 1000
kgrm® , Medium parametess used: ©= $800 MHz; o = $.07 S/ g = 34.2; p = 1000 kgfm”

Phamtomm section: Flal Saction

Mensurement Standard: DASYS (IEEE/IEC/ANSTCA3, 19-2007)

DASYS2 Configuration:

»  Probe: EX3D4 - SM3503; ConvP{5.52, 552, 5.52) Calibeated: 300122003, ConvFi5.2, 5.2, 523
Calibeated: 30122003, ConvB{5.01, 5.00, 5.00); Calibeated: 30.12.2003, ConvEid 86, 4,86, 4.56);
Culibented: 30.12.2003, ConvF{4.91, 491, 4.91); Calibrated: 30.12.2013;

¢ Seonsor-Surface: 1dmm (Mechamical Surface Detection)
«  LClectronics: DAE4 Snb6il]; Calibraged: 25,04, 2003
«  Phantoan: Flar Phastom 5.0 (feean), Type: QDOOCPRS0AAL Senal: 1001

»  DASYS2 SZA.T11537 SEMCAD X 14.6.1007164)

Dipole Calibration for Head TissoePin=100mW, dist=10mm, =320 M« Foom Scan,
dist=L.dnm (BxBxTWCube (0 Meosurement grid: das2mm, dysdmm, dz=] 4mm

Reference Value = 63,894 %im: Power Drift = 0.07 dB

Peak SAR (extrapolated) = 204 Wiy

SAR(] g) = 8.12 Wikg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 15.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =3300 MHz/foom Scan,
dist=1.4mm (Bx8x7WCube I Measurement grid: da=dmm, dy=4mm, dz=1 4mm

Reference Valoe = 64357 Vim; Power Dnft = 0,05 dB

Peak SAR {extrupolated) = 31,6 Wikg

SAR(] g) = 8.41 Wikg: SAR(10 g) = 242 Wikg

blaimum valee of SAR (measured) = 194 Wiks

Dipale Calibration for Head Tissue/Pin=100mW, dist=10mm, f=55300 MHzFoom Scan,
dist=14mm (8x8xT W Cube 0 Measurement grid: dx=4mm, dy=4mm, de=1_4num

Reference Valoe = 63952 Vim: Power Dallt = 0,00 JRB

Peak 5AR (extrupolated) = 33,8 Wikg

SAR(1 g) = 8,61 Wikg: SAR(10 ) = 2,45 Wikg

blaximum value of SAR (meawunsd) = 2004 Wik

Coarfificals Noo DEGHZVE-1020_Jlan14 Page 11 of 16
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHzZoom Scan,
dist=1.4mm (BxExT)1Cobe 0: Messorement grd: de=dmm, dy=dmm,_ dz=1_4mm

Relerence Value = 63,412 Vime Power Drift = 0008 dB

Peak SAR (exirapolated) = 340 Wiky

SARID b =B Wik SARMD g1 =244 Wikg

Dipole Calibration for Head TissuePin=100mW, disi=10mm, f=58M MH=Zoom Scan,
dist=1.4mm (8x8xTWCube 0: Measurement grid; dxsdmm, dy=3mm, dx=1.4mm

Reference Value = 6k 564 Vim; Power Daft = 004 dB

Peak SAR {cximpolaied) = 33.7 Wikg

SARC o= 813 Wik SARIID gy = e | “"."kp.
Maximum valuwe of SAR (mepsured) = 197 Wikg

6.0
12,0
-18.00

-24.00

-30.00

0l = 19,7 Wikg = 12,94 (BW/kg
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Impedance Measurement Plot for Head TSL

17 Jan w4  LTiTEIIA

EHD =44 iU Fa 1t SIS e ~T44d & 51410 pF o T00, A0 (K HHT
w
CHL Harkere
bl BELET &
“SEATE &
cor =, 50033 SHa
i 50,283 &
=2 ATIF &
g} =.50060 Hix
CETRTE- Y
- B8 §
?E-:u = GRGAN BHT
5 ONEJLE 6
HE
= EEREN Bir
Hid
CHE S14 Log S dEs REF =20 of li=ThES db 5 2ed.bBE 080 HHz
D1 [Ha Herkers
J= 24,988 dii
Bar B0 BHI
——— b B-E2447 dB
e B = =SNp0g GHT
T _\_'_F___'—"‘-\}_H_'_/
=24 943 dO
fy };'\\___& a E.EOBDA GHz
1
-2 387 dB
SBdEad GHx
Hid
ETHRT 5 DEGUAES 800 HHx ETOR & GH0O00 BEd FHz
Cieatificabe Ma: DEGEHZVE-1020_Jantd Pope 13 of 16

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10517785S-A

Page : 140 of 176
FCCID : CJ6UPA5165WB
Issued date : October 31, 2014
DASYS Validation Report for Body TSL
Drate: 15.00.2014

Test Laborutory: SPEAG. Zurich, Switzerland
DUT: Dipoke 5GHz; Type: DEGHzV2; Serial: DSGHzV2 - SN: 1020

Communication System: UID O - CW: Freguenscy: 5200 MHez, Frequency: 5300 MHz, Frequency: 3300
MHz, Frequency: 5600 Mz, Fresuency: 5800 MHz

Mexivm parameters used: [ = 5200 MHz: 6 = 5.44 S/m; & =473 p= 1000 kg.ﬁ'n"' » Medium parameters
used: F= 5300 MHz; o = 5.57 8fm; ¢, = 47.2; p= 1000 kg/m' . Medium parameters used: £ = 3300 MHz; o =
wEd Em; o= 6.8 p = 1000 kg.-'m"‘ . Medium parameters used: F= 5600 MHe: o= 598 5/m; ;= 46,6, p =
[LE i) I-:,‘[.',_l"rll.I . Medivm parameters used: F= 5800 MHz; 0= 623 5'm; =463 p= [0 };g."uﬂ_'i

Fhantom section: Flat Section

Mensurement Standard: DASY S (IEEETEC/AMST CR3.19-2007)

DASYS2 Conliguration;

= Probe: EXIDVE - SNIS0G; Convi(5.01, 5.00, 5.01); Calibrated: 30,12,2013, ConvFid, 76, 4,76,
a6k Calibrated; 300122013, ConvF(4.52, 4,52, 4.5, Calibraced: 30022003, ConvFid. 3, 4.3, 4.3);
Calibrated: 300122013, ConvFid 47, 4.47, 447 Calibrated: 4, 1230113

= Sensor-Surface: 1.4mm (Mechanicol Surfoce Detection)

+  [lectronics: DAE4 Sno0 L, Calibrated: 25.04.2013

+  Phaniom: Flat Phantom 5,0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS2Z SZRT1137) SEMCAD X 1461007 164)

Dipole Calibration for Boedy Tissue/Pin=100mW, dist=10mm, f=5200 MHzFamn Scan,
dist=1.4mm (#x8xTWVCobe b Measurement grid: dx=dmm, dy=dmm, de=1.dmm

Beference Yalue = 38563 Vim: Power Dnft = -(L02 dB

Peak SAE (extrupolated) = 20.6 Wikg

SAR( g1 = 7.8 Wikg: SART0g) = 209 Wik

Mlmcimuoen value of SAR imeasured) = 17,3 Wikg

Dipole Calibration for Body TissuePin=100mW, dist=10mm, f=5300 MHzFoom Scan,
dist=1.4mm lhm_ﬂcuhe (I Bleasuremenl grish: dx=dmm, dymdmm, dz= ], Smm

Reference Value = SK.A86 %im; Power Drift = -0,01 dB

ek SAR [extrapoloed) = 31.0 Wikg

SAR(T g) = 763 Wik SARIO g) = 2,14 Wikp

Maximurm value of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz'Foom Scan,
dist=1.4mm I:EIHIT}IT.'HHE I pleasurement grisk: dx=dmm, dy=dmm, dz=1,4mm

Reference Value = 58,340 V/m; Power Drift = 0,00 dB

Peiuk SAR (extrapolated) = 34.4 Wikg

SAR(L g) =797 Wik SAR(I0 p) = 2,22 W/ke

Maximum value of SAR (messured) = 191 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5600 MHz Zeom Scan,
dist=1.dmm (HxBxT W Cube B Menserement grid: de==2mm, dy=dmm, de=1 4mm

Eeference Value = 58,346 Vim, Power Drift = 0.01 dB

Peak SAR (exmapolacd) = 35,8 Wikg

SARI] gh = 5.08 Wikg: SAR(1D g) = L.24 Wikg

Ml imum value of SAR (measered) = 195 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =5500 MH=zZoom Scan,
dist=1.4mm {hﬂ:’?ﬂ(‘uhe 1 Mlensurement grid: dx=4mm, dy=4mm, cke=1.4mm

Reference Value = 54.9%3 Wim; Power Drfi = 0.02 dB

Peak AR {cxtrapolaied) = 356 Wikg

SAR(Y e 753 Wik SARD g) = LOE Wikp
Blaximum value of SAR (measured ) = 1856 Wilkg

B0
-12.00
1800

=24.00

-30.00

0dl = 186 Wikp = | 2.T0dBW kg

Cerificale Noo DSGHzV2A020_Jan14 Paga 15 al 16
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Impedance Measurement Plot for Body TSL
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8. System check uncertainty

The uncertainty budget has been determined for the DASYS measurement system according to the SPEAG documents|[1]
and is given in the following Table.

Repeatability Budget for System Check
<0.3 — 3GHz range Body>

Uncertainty Probability (ci) |Standard |vi

Error Description value + % |distribution |divisor |lg (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular  [V3 1 + 0.0 o0
the probe
Spherical isotropy of 1|, 5 |Rectangular  [V3 0 £00 o
the probe
Boundary effects + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular \3 1 + 0.0 o0
Detection limit + 0.0 Rectangular \3 1 + 0.0 o0
Modulation response + 0.0 Rectangular  [V3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time +0.0 Rectangular  [V3 1 £00 Joo
Integration time + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe Positioner + 0.4 Rectangular  [V3 1 + (.2 )
Probe positioning +2.9 Rectangular  [V3 1 + 1.7 0
Max.SAR Eval. £ 0.0 Rectangular  [V3 1 £00 Joo
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 o0
D'1p0.1e A?<1s o +2.0 Normal \3 1 +1.2 00
Liquid Distance
ISIIE;thl)r(i)gzj;s(.i +34 Rectangular  [V3 1 +2.0 e
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular  [V3 1 + 2.3 00
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 0
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o
(meas.)
Liquid permittivity +50  [Rectangular |1 0.26 13 |
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular  [V3 0.78 + 0.8 o0
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular V3 0.23 +0.0 o0
(below 2deg.C.)
Combined Standard Uncertainty + 6.144
Expanded Uncertainty (k=2) +12.3
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Repeatability Budget for System Check
<3 — 6GHz range Body>

Uncertainty [Probability (ci) |Standard |vi

Error Description value + % |distribution |divisor |lg (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular  [V3 1 + 0.0 o0
the probe
Spherical isotropy of + 0.0 Rectangular V3 0 + 0.0 o
the probe
Boundary effects + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular [V3 1 + 0.0 o0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 0
Modulation response + 0.0 Rectangular  [V3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time £ 0.0 Rectangular  [V3 1 £00 Joo
Integration time + 0.0 Rectangular  [\3 1 + 0.0 0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 0
Probe Positioner + 0.8 Rectangular  [V3 1 + 0.5 o0
Probe positioning +6.7 Rectangular  [V3 1 +3.9 0
Max.SAR Eval. £ 0.0 Rectangular  [V3 1 £00 Jo
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 0
D'1p0.1e A?<1s o +20 Normal V3 1 + 1.2 o0
Liquid Distance
ISIIE;thl)r(i)gzj;s(.i +34 Rectangular  [V3 1 +2.0 e
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular  [V3 1 +2.3 00
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 0
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o
(meas.)
Liquid permittivity +50  [Rectangular |1 0.26 13w
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular  [\3 0.78 +0.8 0
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular V3 0.23 +0.0 o0
(below 2deg.C.)
Combined Standard Uncertainty + 7.078
Expanded Uncertainty (k=2) + 14.2
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APPENDIX 3 : System specifications

1. Configuration and peripherals

Shielded chamber

—
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The DASYS system for performing compliance tests consist of the following items:

a) A standard high precision 6-axis robot (Stdubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

b) An isotropic field probe optimized and calibrated for the targeted measurement.
¢) A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
d) The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

e) The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

f) The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

g) A computer running WinXP and the DASY5 software.
h) Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

1) The phantom, the device holder and other accessories according to the targeted measurement.
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2. Specifications

a)Robot TX60L

Number of Axes
Nominal Load
Maximum Load

Reach

Repeatability

Control Unit
Programming Language
Weight

Manufacture

b)E-Field Probe

6

2 kg

Skg

920mm
+/-0.03mm
CS8c¢

VAL3

52.2kg

Stdubli Robotics

Model
Serial No.
Construction

Frequency
Directivity

Dynamic Range

EX3DV4

3917,3825

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material

(resistant to organic solvents, e.g., glycol ether)

10 MHz to > 6 GHz Linearity: + 0.2 dB (30 MHz to 6 GHz)
+/-0.3 dB in HSL (rotation around probe axis)

+/-0.5 dB in tissue material (rotation normal probe axis)
10uW/g to > 100 mW/g;Linearity

+/-0.2 dB(noise: typically < 1uW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Application Highprecision dosimetric measurement in any exposure scenario
(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%.
Manufacture Schmid & Partner Engineering AG
EX3DV4 E-field Probe
UL Japan, Inc.
Ise EMC Lab.
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c¢)Data Acquisition Electronic (DAE4)

Features Signal amplifier, multiplexer, A/D converter and control logic
Serial optical link for communication with DASY5 embedded system (fully remote controlled)
Two step probe touch detector for mechanical surface detection and emergency robot stop

Measurement Range : -100 to +300 mV (16 bit resolution and two range settings: 4mV, 400mV)

Input Offset voltage : <5 uV (with auto zero)

Input Resistance : 200 MQ

Input Bias Current : <50 fA

Battery Power : > 10 h of operation (with two 9.6 V NiMH accus)

Dimension : 60 x 60 x 68 mm

Manufacture : Schmid & Partner Engineering AG

d)Electro-Optic Converter (EOC)

Version : EOC 61
Description : for TX60 robot arm, including proximity sensor
Manufacture : Schmid & Partner Engineering AG

¢)DASYS Measurement server

Features : Intel ULV Celeron 400MHz
128MB chip disk and 128MB RAM
16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display
Robot Interface
Serial link to DAE (with watchdog supervision)
Door contact port (Possibility to connect a light curtain)
Emergency stop port (to connect the remote control)
Signal lamps port
Light beam port
Three Ethernet connection ports
Two USB 2.0 Ports
Two serial links
Expansion port for future applications

Dimensions (L x W x H) : 440 x 241 x 89 mm

Manufacture : Schmid & Partner Engineering AG

f) Light Beam Switches

Version : LB5

Dimensions (L x H) : 110 x 80 mm

Thickness : 12 mm

Beam-length : 80 mm

Manufacture : Schmid & Partner Engineering AG
g)Software

Item : Dosimetric Assessment System DASYS
Type No. : SD 000 401A, SD 000 402A

Software version No. : DASY52, Version 52.6 (1)
Manufacture / Origin : Schmid & Partner Engineering AG

h)Robot Control Unit

Weight : 70 Kg

AC Input Voltage : selectable
Manufacturer : Stéubli Robotics
UL Japan, Inc.
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i)Phantom and Device Holder

Phantom
Type
Description

Material

Shell Material
Thickness
Dimensions
Volume
Manufacture

Type
Description

Material

Shell Thickness
Filling Volume
Dimensions
Manufacture

Device Holder

SAM Twin Phantom V4.0

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin

(SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation of
left and right hand phone usage as well as body mounted usage at the flat phantom region. A
cover prevents evaporation of the liquid. Reference markings on the phantom allow the complete
setup of all predefined phantom positions and measurement grids by teaching three points with
the robot.

Vinylester, glass fiber reinforced (VE-GF)

Fiberglass

2.0 +/-0.2 mm

Length: 1000 mm Width: 500 mm Height: adjustable feet

Approx. 25 liters

Schmid & Partner Engineering AG

2mm Flat phantom ERI4.0

Phantom for compliance testing of handheld and body-mounted wireless

devices in the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with the
latest draft of the standard IEC 62209 Part II and all known tissue simulating liquids.
ELI4 has been optimized regarding its performance and can be integrated into our
standard phantom tables. A cover prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the complete setup, including all
predefined phantom positions and measurement grids, by teaching three points. The
phantom is supported by software version DASY4.5 and higher and is compatible with
all SPEAG dosimetric probes and dipoles.

Vinylester, glass fiber reinforced (VE-GF)

2.0 + 0.2 mm (sagging: <1%)

approx. 30 liters

Major ellipse axis: 600 mm Minor axis: 400 mm

Schmid & Partner Engineering AG

In combination with the Twin SAM Phantom V4.0/V4.0c or ELI4, the Mounting Device enables the rotation of the
mounted transmitter device in spherical coordinates. Rotation point is the ear opening point. Transmitter devices can be
easily and accurately positioned according to IEC, IEEE, FCC or other specifications. The device holder can be locked for
positioning at different phantom sections (left head, right head, flat).

Material

Laptio Extensions kit

POM

Simple but effective and easy-to-use extension for Mounting Device that facilitates the testing of larger devices according
to [EC 62209-2 (e.g., laptops, cameras, etc.). It is lightweight and fits easily on the upper part of the Mounting Device in
place of the phone positioner. The extension is fully compatible with the Twin-SAM, ELI4 Phantoms.

Material

Urethane

POM, Acrylic glass, Foam

For this measurement, the urethane foam was used as device holder.
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j)Simulated Tissues (Liquid)

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters
required for required for routine SAR evaluation.

. Frequency (MHz)

Mixture (%) 450 900 1800 1950 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 3891 46.21 40.29 50.75 | 55.24 70.17 55.41 69.79 55.0 68.64
Sugar 56.93 51.17 57.90 48.21 - - - - - -
Cellulose 0.25 0.18 0.24 0.00 - - - -

Salt (NaCl) 3.79 2.34 1.38 0.94 0.31 0.39 0.08 0.2 - -
Preventol 0.12 0.08 0.18 0.10 - - -
DGMBE - - - - 44.45 29.44 44.51 30.0 45.0 31.37
Dielectric Constant 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 091 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Note:DGMBE(Diethylenglycol-monobuthyl ether)
The simulated tissue (liquid) of 1800MHz was used for the test frequency of 1700MHz to 1800MHz.

. o Frequency(MHz)
BT () 6508750 1450
Tissue Type Head and Body Head and Body
Water 35-58% 52-75%
Sugar 40-60% -

Cellulose <0.3% -

Salt (NaCl) 0-6% <1%
Preventol 0.1-0.7% -
DGMBE - 25-48%

q 0 Frequency(MHz)
Mixture (%) 5800
Tissue Type Head Body
Water 64.0 78.0
Mineral Oil 18.0 11.0
Emulsifiers 15.0 9.0
Additives and salt 3.0 2.0
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3. Dosimetric E-Field Probe Calibration (EX3DV4, S/N: 3917)
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Glossary:
TEL tissue simulating liguid
MNORMNY T sarGilivily in Trée apRa
Coormaf serpitreity in TSL 1 NORMa: v,z
(R diods compresslon point
cF cras] Tnctor (1iduly cpcia) of e RF gignal
& B CD midulaion dependert [inaarimlion paramalers
Polardization o p radaton around probe axis
Polarnizadion O # rlalicon around an xR That B in the plans roemal 0 proba axia (G0 maesiramant sankae),
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Calibration is Performed According Lo the Fallowing Standards:

&) IEEE Sid 1528-2013, ¥EEE Recommeanded Pracioe for Determining the Peak Spatial-fveraged Spacific
Absonpiion Ralo [SAR) in e Human Haad from Winsless Communications Devices: Maasuramant
Tachnicpes”, s #0135

Bl IEC 622081, "Procedurs o measuns e Spaciic Absorplion Fate [SAF) for hand-held gevices ussd in closes
proximily 1o the ear {requancy anga of 200 MHz 1o 3 GHz)®, Febnary 2005

!h'tlwds Applied and Interpretation of Parameters;

ROF S 2 Amseged for E-field polanzaton 5 = 0 (F < 900 Mz in TER-a=il; = 1000 MHz: R3Z worvegraide),
HORM: .2 ara only intermadiaie waluas, 1.8, tha uncatsinties of RORM: YT does nal alfect the E'-finkd
unoariainty ineida TEL (saa ok ConuF)

a WO, 2 = MORMe L F © repoency feaponss (see Frequency Reaponts Char) This lineanizsgen is
miplemeried i DAEYY softemne versions lxler tham 4.2 The uncariainty of the frequency response i= incuded
Ini the staded uncerianty of Lo

oGPy yr DEP are numerical inoarization paramaters assessed based on the dala of power swoep with G
pignal [P uncariairdy reqdined], DCP dosd nal dapand on Ineqeandy nor mscia,

= FAR; PAR & iha Paak it Average Ratia thel @ nol calibnabed bl dederm ingd Dasad on tha signal
chamcieisice

s Aepr Beye Copl el Vi p o A, B C, D ars somaricsl nesnzaiion poarmebers ssamaed baeed on
lhe data of power swesp for speciic modulstion sgral, Ths myametens do nol depend on fregquency ror
madia. Vi is e madmum calbration mnge sxpressed in BAAES vokaoo across the dioda.

&  Comt and Boundany Efan! Paramalars: Assessed in flat prartom using E-feild {or Temperature Transier
Siandard for f = 800 Kz and inside waveguide using aralyical feld distibutions based on power
TTheasas Lraniits for T > BOD MHZ, The: SAMd SRS & used for assassment of the parameters apelied Tor
boipctary comgssraalion (alpha, dagih) of which hpscal ircamainiy valiuas ara given. Theks pErameiers arn
used in DASYS sofbware 1o improws probe acouracy close io the boundary. The seraivity in TSL comessponds
o MG, .z * ComeE wherabry the uncertainty coresponds bo that ghwen for ConeF. A frequency depsndent
CanwF 3 usdd in DAY vargion 4.4 and higher which alices exlanding e validity Trom 2 50 M-z o 2 100
[ F3

s Sphevical aoiropy G0 geuwisdion o @odopyl inoa el of ke gradianis reaized ueing @ Aal phanicm
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&  SemsorOfsel Tha sensar offsel corresponds 9o s offsst of virual measurement csrdar from the probs Bp
ion probs ads]. Mo clenance requinsd.

»  Conmeckr Andgia: Tha angla b asseasad using the indermation gaired by datermining the 8O0y (na
unceriarty required].
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Basic Calibration Parametars

| B e X Banger Y Baingess 2 Una {k=3)
M [u'-.fl'l_".l'n'-'l'ﬂ’}" 0.Ba 021 048 101 %
OCF i)™ oT.n 102.3 102.5
Hndtlatlnn Calibration Faramebars -
Communicatios Eyaters Nama " B = o Wi Unc”
48 dBw Y g my (k=1
0 L X (4 il 1.0 B | 1480 | 510 % |
¥ 0 an 1.0 R RLLE]
F ) an 1.1 136.2

The reported ncerdamty of measuremeant is staled as the standard uncedainly of maasuremeant
rultiphed by the coverage facior k=2, which for a normal distribution cormesponds to & covarage
probeabiity of approximets by S5%.
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Callbration Pnlunaln_rﬂntarnﬂnnd in Head Tissue Simulating Media

f (MHe} " F-;“:':hh:f _r cm]u?n ComfF X | Com ¥ | ConwFZ | Alpha” m‘ . ﬁ
| &80 428 o83 w3 | A0 | 10s | 041 | 140 | $133%
sl 41.6 .3 10,91 011 10,11 .38 0,83 $ 120 %
i35 41.6 .80 Q.75 Q75 .75 a.ar 1.10 +12.0 %
a0 41.5 .87 a.57 T AT | 025 1.05 + 130 %
1450 405 1,20 2,17 417 017 0.43 0.2 £ 120 %
1640 403 129 | B&3 AE3 B.63 0.80 087 &R0 %
1750 40,1 13T | a6 .46 B.46 0.42 Oy | $920%
1840 400 140 .21 [ [ 0 & 120 %
15900 £0.0 140 .14 i.1d .14 .76 01 £ 120%
1860 40.0 1,410 7.84 7.84 T4 | 0SB | 057 | #120%
2450 J6.2 180 7.4 T34 T4 DE4 055 =120%
FE) 39,0 196 E.81 B.51 1] 04 0rr | #120%
=0 | 380 4 545 Edf EdS 0.3 180 | 130 %
| 5300 | 3se 476 B27 827 527 | 030 | 160 | 2134 %
56500 el | 486 4.1 4.81 441 .35 1.80 131 %
5600 =5 5.07 471 471 471 .35 180 | 131 %
500 | B3 5.27 452 452 452 ] 035 | 1Br | +131%
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masmred S8 videsa. Al frecueschion steres 3 GiHe, el of Ui ot (o vl o] B eeisoied i+ 5%. Tha wostesly & e A5E of
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Calibration Paramater Determinad in Body Tissue Simulating Media

| 1 {WHz)® F'-I'nl';:‘m. F m]ﬁ'ﬂ, ComF X | Com® ¥ | ConwFZ | Alpha” m’* .;::]L
Gl 55.9 A ] BLEZ BLA 2482 005 145 | +13.3%
75l EES p ] Ly 281 .41 061 L.GA + 120 %
B35 5527 nar el ] rl ] 0,64 0.24 1.0% 120 %
00 550 .05 058 3 538 0.26 i.12 100 %
1450 5440 1.0 , B35 A.35 B.35 gar | hBas 1205
4L 53,8 140 B.50 B.50 BB (] LAG £ 130%
178 53.4 149 T8 | .68 7.0 045 CUES £130%
1&10 53.3 152 T.74 V.74 774 S 0155 =120%
b ) 53.3 1.52 FRA T.EE VS 050 1.2 2120 %
1850 843 1.52 TG 756 743 ast | o0rr | #120%
2450 82T 1.85 720 7.20 720 | 076 | 087 | #120%
2600 g2 5 2,18 7 71 | T 080 .50 £ 12.0 %
B200 490 530 502 502 8.02 .35 1.0 | +131%
530} 480 547 4,82 4,02 4,82 035 1.90 121 %
S50} 48,6 EES 4.8 d 48 d.46 n3s 190 £131 %
SEO0 40.5 77 4.26 476 478 035 | 180 | £131%
200 482 .00 4.57 457 | 452 | o040 | 180 | £131%
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: RZ2)
15 ; —
I A — |
IE 13-5 - .................................................
'ﬂ 1_].1‘ e - o E. .E.. - T : ......
E oy . ; |
H +E i H E
= W X A e et s e e e L
gL | '
IE' j_g..i ......................................................................... .................................... .
LS - -
g = i
L n?_z ..................................................................................................................
I]:"| E 1 | : 1 I 1 - 1 1 1l E il
i) El{ll:l LLEEE 1500 L 2500 EED:I
I [MelHZ]

Umcertainty of Frequenoy Response of E-field: + 6.3% (k=2

Cerlicate Mo: EXI-3817T_May 14

Page7af 11

UL Japan, Inc.
Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999
Facsimile: +81 596 24 8124



Test report No. : 10517785S-A
Page : 157 of 176
FCCID : CJ6UPAS165WB
Issued date : October 31, 2014

B~ SH 2T May 14, 2014

Receiving Pattern (¢), 3 = 0°
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Dynamic Range f{SARzaq)
(TEM cell | fyu= 1900 MHz)
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Conversion Factor Assessment
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Other Probe Parameters
Sansor Amangement Triangular
Conmesctor Angle 1) 114
| Mechanical Surface Oetaction Moda rnabied
Optical Surace Delection Moda disabied
Probs Jwarall Langih 337 mm
Frobe Bocky Diamator 1l mm
-'I'pl.-qu:h o mm
Tp Dometer 2.5 mm
' Proba Tip o Sensor X Calbration Faint 1 mm
{Probs Tip to Senszor ¥ Calbraton Scint 1 mmi
Praba Tip 1o Sensor £ Calibrafon Point 1 mmi
T Emm

| Recommended Meamurement Distance from Surtaos
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4. Dosimetric E-Field Probe Calibration (EX3DV4, S/N: 3825)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

cient UL Japan (PTT) Certificate No: EX3-3825_Dec13

|CALIBRATION CERTIFICATE |

Object EX3DV4 - SN:3825

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

Calibration date: December 13, 2013

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 (Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Apr-13 (No. 217-01733) Apr-14

Reference 3 dB Attenuator SN: §5054 (3c) 04-Apr-13 (No. 217-01737) Apr-14

Reference 20 dB Attenuator SN: S5277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Attenuator SN: $5129 (30b) 04-Apr-13 (No. 217-01738) Apr-14

Reference Probe ES3DV2 SN: 3013 28-Dec-12 (No. ES3-3013_Dec12) Dec-13

DAE4 SN: 660 13-Dec-13 (No. DAE4-660_Dec13) Dec-14

Secondary Standards 1D Check Date (in house) Scheduled Check

RF generator HP 8648C US$3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-15

Network Analyzer HP 8753E US37390585 18-0Oct-01 (in house check Oct-13) In house check: Oct-14
Name Function Signature ")

Calibrated by: Jeton Kastrati Laboratory Technician

Approved by: Katja Pokovic Technical Manager /% %' -

Issued: December 14, 2013
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., § = 0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X (o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 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, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
« NORMx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E%field
uncertainty inside TSL (see below ConvF).

e NORM(fx,y,z= NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

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

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

e Axyz Bxy.z; Cx,y,z Dx,y,z; VRx,y,z: A, B, C, D 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.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,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 + 50 MHz to + 100
MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

e 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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Probe EX3DV4

SN:3825

Manufactured: September 6, 2011
Calibrated: December 13, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)*)® 0.43 0.39 0.43 +10.1%
DCP (mV)® 100.5 105.0 99.0
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unct
dB dBVuv dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 1982 | #22%
Y 0.0 0.0 1.0 196.8
Z 0.0 0.0 1.0 147.6

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

A The uncertainties of NormX,Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).

2 Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)© | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 9.84 90.84 9.84 0.27 0.95 £12.0 %
835 41.5 0.90 9.58 9.58 9.58 0.29 0.97 +12.0 %
900 41.5 0.97 0.44 9.44 9.44 0.80 0.50 +12.0%
1750 40.1 1.37 8.13 8.13 8.13 0.42 0.74 +12.0%
1810 40.0 1.40 7.90 7.90 7.90 0.75 0.56 +12.0%
1900 40.0 1.40 7.93 7.93 7.93 0.79 0.57 £12.0%
2000 40.0 1.40 7.94 7.94 7.94 0.56 0.65 £12.0%
2450 39.2 1.80 7.25 7.25 7.25 0.39 0.76 +12.0%
2600 39.0 1.96 7.06 7.06 7.06 0.45 0.75 +12.0%
5200 36.0 4.66 57 5.17 517 0.35 1.80 £131%
5300 35.9 4.76 4.87 4.87 487 0.40 1.80 +131%
5500 35.6 4.95 4,82 4.82 4.82 0.40 1.80 +131%
5600 35.5 5.07 4.61 4.61 4.61 0.40 1.80 +13.1%
5800 35.3 5.27 457 4.57 4.57 0.40 1.80 +13.1%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (= and o) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) Is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the beundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unct.

f(MHz)® | Permittivity " (sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 9.44 9.44 9.44 0.80 0.61 +12.0 %
835 55.2 0.97 9.41 9.41 9.41 0.42 0.86 +12.0%
900 55.0 1.05 9.23 9.23 9.23 0.62 0.67 +12.0 %
1750 53.4 1.49 7.86 7.86 7.86 0.46 0.69 +12.0 %
1810 53.3 1.52 s 7.77 7.77 0.48 0.71 +12.0 %
1900 53.3 1.52 7.66 7.66 7.66 0.49 0.72 +12.0%
2000 53.3 1.52 7.83 7.83 7.83 0.27 0.97 +12.0 %
2450 52.7 1.95 7.23 7.23 7.23 0.79 0.55 +12.0%
2600 525 2.16 7.02 7.02 7.02 0.80 0.50 +12.0 %
5200 49.0 5.30 4.38 4.38 4.38 0.50 1.90 £13.1%
5300 48.9 5.42 4.23 4.23 4.23 0.50 1.90 +13.1 %
5500 48.6 5.65 3.92 3.92 3.92 0.50 1.90 +13.1%
5600 48.5 5.77 3.90 3.90 3.90 0.50 1.90 +13.1%
5800 48.2 6.00 4.05 4.05 4.05 0.50 1.90 +13.1 %

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (& and &) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below = 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3825_Dec13 Page 6 of 11

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10517785S-A
Page : 167 of 176
FCCID : CJ6UPAS165WB
Issued date : October 31, 2014

EX3DV4— SN:3825 December 13, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°
f=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Urncerainty of Linaarity Assessment: +06% (k=2)
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Conversion Factor Assessment
f = 900 MHz, WGLS R9 (H_convF) f= 1750 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3825

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -27.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2mm
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