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|CALlBRATION CERTIFICATE 

。blÐCI D2450V2 - SN: 919 

Cahbra阳、 procedure(剖 QA CAL -05. v9 
Calibration procedure for dipole validat旧n kits above 700 MHz 

Cahbral' )n date September 28, 2015 

Thl$ cahbr酬。n cerhhcale d田 umenlS the lraceabillty 10 natlonal standards. wh lCh reahze the physlC副 unlts 01 measuremenlS 阳"

The measuremenlS alld 1M ul'ICertalnl!es wlth confidellCe probablllly are glven on the lollowlng paqes and are part 01 Ihe ct!rllhcale 
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Calibralion Laboralory 01 
Schmid & Partner 

Engineenng AG 
Zeughausstrasse 43. 8004 Zurich, Switzerland AO
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S Schwelzerisc闸r Kalibnerd晴晒E

C Servlce suisse d'étalonnage 

s 
Se内陆io svizzeto di taratura 
Swiss Calibration Service 

A田 redlled by the S糊55 ACCfedllahon ServlCe (SAS) 
The Swiss Aecredltallon Service 恼。ne 01 the signalories 10 the EA 
Mullilateral Agreemenllor the recognilion 01 calibration certiticates 

Accredilation No.: SCS 0106 

Glossary: 
TSL 
ConvF 
N/A 

tlssue slmulating liquid 
sensilivily in TSL 1 NORM x,y,z 
not applicable or not measured 

Calibralion is Performed According 10 Ihe Following Slandards : 
a) IEEE Std 1528-2013, "IEEE Recommended Practice lor Determlnlng the Peak Spatial 

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

b) IEC 62209-1 , "Procedure to measure the Specific Absorptlon Rate (SAR) for hand-held 
devlces used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)" 
February 2005 

c) IEC 62209-2. "Procedure to determine the Speclflc Absorplion Rate (SAR) for wlreless 
communication devices used in close proxlmity to the human body (frequency range of 30 
MHz to 6 GHz)'\March 2010 

d) KDB 865664, "SAR Measurement ReqUlrements for 100 MHz to 6 GHz" 

Addilional Documenlalion 
的 DASY4/5 System Handbook 

Methods Applied and Interpretation 01 Parameters : 
• Measu用ment Cond.削ons: Further details are avai lable Irom the Validation Report at the end 

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

pOlnt exactly below the center marking of the flat phantom section. wlth the arms oriented 
parallel to the body axis 

• Feed Point Impedance and Return Loss: These parameters are measured with the dlpole 
posltloned under the liquid fi lled phantom. The Impedance stated IS transformed from the 
measurement at the SMA connector to the feed point. The Return Loss ensures low 
reflected power. No unce同ainty required 

• Electncat Delay: One-way delay between the SMA connector and the antenna feed pOlnt 
No uncertainty requi red 

• SAR measured: SAR measured at the stated antenna tnput power 
• SAR normatized: SAR as measured, normalized to an Input power of 1 W at the antenna 

connector 
• SAR for nominal TSL paramete用 The measured TSL parameters are used to calcul副e the 

nomlnal SAR result 

The reported uncertainty of measurement is stated as the standard uncertainty of measurement 
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage 
probabil ity 01 approximately 95% 

Cemfrcate No D2450V2-9 19 Sep1 5 page 2 01 8 



Measurement Conditions 
,nfigu ~~】'‘...‘em conllQurallon , as lar as nOI Iven on page 1 

DASY Version DASY5 

EXlrapolation Advanced EXlrapolallOn 

Phanlom 

Distance Dipole Center • TSL 

Zoom Scan Resolution 

Frequency 

Head TSL paramete阳

…" ".."飞.. .." , .，.咽 . ，，，.，，，、.. ...,.", "'...''''....."..'，、.. .." 粤- • 

Nominal Head TSL paramelerS 

Measured Head TSL paramelers 

Head TSl temperature change during test 

SAR result with Head TSL 

SAR averaged over 1 cm3 ( 1 副 01 钊ead TSL 

SAR measured 

SAR for nomlnal Head TSl parameters 

SAR averaged over 10 cm3 (10 g) 01 Head TSL 

SAR rneasured 

SAR for nomlnal Head TSL parameters 

Body TSL parameters 

Modular Flal Phanlom 

10mm 

dx. dy, dz ::: 5 mm 

2450 MHz 主 1 MHz 

"" .. 
Temperature 

22 ,0 C 

(22.0 主 02) C 

< 0.5 C 

Condfllon 

250 mW Input power 

normahzed to 1 W 

condlllOI1 

250 mW inpul power 

normahzed 10 1 W 

1 ne TUlluwlny jJ<U <::I rneleT::; <::ITlU (;<::I I(;UI<::I\lUII::; were <::1μ!J rreu 

Nominal Body TSL parameters 

Measured Body TSl parameters 

Body TSl temperature change during test 

SAR result with Body TSL 

SAR averaged over 1 cm' ( 1 目。f Body TSL 

SAA measured 

SAR for nomlnal Body TSL parameters 

SAR averaged over 10 cm3 (10 g) 01 Body TSL 

SAR measured 

SAA lor nominal Body TSL paramelerS 

Temperature 

220 C 

(220 立 0.2) C 

< 05 C 

Condl!lOn 

250 mW Input power 

normalized 10 1 W 

condillon 

250 mW Inpul power 

normahzed 10 1 W 

V52.88 

Wllh Spacer 

Permittivi ty Conductivily 

392 1 80 mholm 

392 士 6 00 1.86 mholm :t 6 010 

l ;J.l w l1<.g 

52 ,0 W/kg 金 1 7.0 % (k=2) 

6.10 W/kg 

24.2 W/kg 拿 16 ，5 % (k=2) 

Perm ittivity Conductivity 

52.7 1.95 mho/m 

53.2 :t- 6 0'0 2.00 mho/m 主 6 0 0

12.9 W/kg 

51,1 W/kg :t 17.0 %(k=2) 

6.02 W/kg 

24.0 W/kg 拿 16 ，5 % (k=2) 



Appendix (Addilional assessmenls oulside Ihe scope 01 SCS 0108) 

Antenna Parameters with Head TSL 

Impedance. translormed 10 feed point 

Relurn loss 

Anlenna Paramelers wilh Body TSL 

lmpedance. translormed 10 leed point 

Return Loss 

General Antenna Paran、eters and Oesign 

Electncal Delay (one direction) 

55.5 11 + 3.2 ,11 

244 dB 

51 ， 011+4.7μ 

265dB 

1 158 ns 

Atter lon9 lerm use 刷刷 l00W radlated power, only a sllght warmlng 01 the dlpole near the leedpomt can be measured 

The dlpole 1$ made 01 standard semlrigld coaxial cable The center conduclor 01 the leedlng hne 1$ dlrectly connecled 10 the 
second arm 01 the drpole. The antenna is therefore short叫ClrcυIled for DC-signals 00 50me 01 the dlpoles, srr四I end caps 
are added 10 the dlpole arms In order 10 Improve malchrng when loaded accordmg 10 the pOSlhon as explalned in the 
"Measuremen\ Conditlons" paragraph. The SAR data are not affected by this change The overall dlpole length is sti l1 

accordlng 10 the Standard 
No excesSlVe force muSI be applled to the dipole arms. because Ihey mlght bend or Ihe soldered connections near the 
feedpoi川 may be damaged 

Addilional EUT Dala 
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DASY5 Validation Rep。同 for Head TSL 

rc~t Lahoral01"): SP七八G 同 λunch. SwÎtærl‘lIld 

DlIT: lI ipolc 2450 Mllz; Typc: 1124王OV2; Serial : 1J2450V2 - S:'<: 919 

们川lI1111 Il1 Calion S) 、IC I11: UIO 0 - CW: Frcquemy 2450 MII I 
Mcdiu llI paramclcl 、 u、c<l: f = 2450 MH I 、 σ= 1.86 S/I11: l:r = 19.2: r = I 阳川队旦/111

Phan[(川11 、cc.: llon : Flat Scclion 
Mc挝、urc lIlc nl SI川d矶时 DA5Y5 ( IEEEl IEC/AN5 1 ('6-'.19-20111 

DASY写.2 Configurallon 

• Prohc: l::X3DV4 - SN73-t9: Con、 F17.67.7.67 7.(7): Callhralcd .'1112.20 14 

• Scn"or-Surfacc: I Amtn (Mcchanical Surtacc Dctcctlo川

• 1 :ltx tron u.::、 DAt4 511601: Calibrated: 17.0X.20 1 当

• Pha l11 011l : Flal Phanlo l11 5.0 (fron t): TYI兀 QDO创)1吧。AA: Scrial I (川 l

• J)A日 Y52 当2 .x. X(1222): SEMCAD X 14.6.1017 飞-' 11 

Dalc: 28.09.2(川气

D ip o lc C alibration for liead Tiss uelPin=2S0 mW , d= IOmm/Zoo l1l Scan (7x7x7)/Cube 0 : 
Mca、 u rC l1lcnt grid: d飞=5111111. d)=5mm. dz=5llUll 
Rcfcn.:m.:c Val llc:;:: 11 3.7 V/IIl : Powcr Drift :;:: 0.02 dB 
PC血 S八R (C \11叩olalCU ) = 27 ...1. W/kg 
SA R ( I 削= 13.2 W/)咕: SA R( IO g) = 6. 1 W/k只

Max川旧 III \'aluc 0 1' SAR (mc川H叫) = 22.0 W/kι 

.. 
O 

400 

' .00 

12.00 

1‘" 

20.DO 

o dB = 22.0 W/~g = 1 可 42 dB认 Ikg

Certlflca!c No 口 2450V2-919 Sep15 Page 5 01 8 



Impedance Measuremenl Plol for Head TSL 
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DASV5 Validation Report for Body TSL 

Tc、1 1.;巾川川川、 SPI-:AG. Zurich. Swlt/crl and 

。llT : Dipule 2.t50 MI-Iz : T ypc: D2450V2: SerÎHI: 02450、; 2 - SN: 919 

COIllI1l Un 1l"<.ttlon Sy、Icm: 1I1D 0 - CW: Frcqucnc) 24壳。 MIII

MCU IlIIll r ‘ Iramctcr... 1I、cd : f= 2450 M HIσ= 2 SI川 岛= 51.2ρ= J(XXI 'gl川

Ph‘Inloll1、cl.: llon: FI川 Scct 1()t1

Mc圳'时I11C川 Slandard : DASY5 (l EEEIIECIANSI C6,. 19-2011 1 

DASY 52 Conlïgurallon 

• Prohc' I:X1DY斗 SN7349: Con、 FO.53. 7.53. 7.5 飞); Llllhralcd 飞1 1. 12.201 -1

• Scn...or-Surfacc: IA IllIl1 (Mcchanical Surfacc l)ctcc( lOIl I 

• Ilcclro ll1c ,,: DAE4 Sn601: Cali hmtcd: 1 7.0X.20 ] 凭

• Ph ,lIllorn : FI‘ lt PhanlOl11 5.0 (hack): Typc: QD(川OP50AA.5cna l. III(C 

• 1)八日 Y52 52.X.X( 1222): SEMCAD X 14.6.100飞飞 II

Dωc : 2R.(N.20] 骂

Dipole C alibration for Uody Tissue/Pin=250 mW , d= IOmmJZoom Scan (7x7x71/Cube 0 : 
Mc.t、 urClllcnt gnd: dx=51ll1ll . dy=51ll1ll. d/=5rnm 
Rcl山.C11I: 1.' V‘ dm: = 105 .9 V/m: PO认 or Drift = 0.07 dH 
Pca\.. S八 R (cxlrapolulcd) = 25.7 W/kg 
SAR(I 只 1 = 1 2.9 飞N/k民; SAR( IO g) = 6.02 、N/k民

MaX lIllU lll \aluc o t' SAR ( 1llC出urcd) = 20.6 、rV/k g

" • ... 
1.00 

12.DO 

' ‘ .. 

E… 
o dB = 20.6 、rV/J...g = 1 飞 14 dB、Nlkg

ro.唱 .1 ，..."，，，， 1\1('\' n?AI;n\I?Cl l CI C:::; øn 11; P~Of' 7 01 R 



Impedance Measuremenl Plol for Body TSL 
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