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G:ossary:
TSL
NORMx,y,z
ConvF
DCP
CF
A,BC
PolaHzat on 9

Polalzat on S

Schweizenscher Kalibrierdienst

Serv co sulsse d etalonnage

Servi21o sv12olo di taratura
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Ｓ

Ｃ

Ｓ

Accred t・ d"the s輌 ss Ac_red lalon Ser.ce(SAS)

The Swlss Accreditatlon Servlce is one orthe 6:9natoHos to the EA

mu● :ateral Agreement ror the recognⅢ  on of calbration certincates

Aocred“ation NoI SCS 108

tssue s mulat ng lquld

sensitivity in free space

sensl vly n TSL′ NORMx,y,z
diode compression pOint

crest ractor(1′duty cyc e)ofthe RF s Onal

modulat on dependent‖ near zation parameters

9 rotat on around probe axis

S rotalon around an ax s that sinthe p ane nomalto probe ax s(at measurement center),

ie S=O is normal(op「 obe axis

Calibration is Performed According to the Fo‖ owing Standards:
a) IEEE Std 1528-2003,`EEE Recommenoed Practce for Oeterm ningthe Peak SpaJa Averaged Specinc
Absorplon Rate(SAR)n the Human Head from VVireless Commun catons Dev ces Measurement
Techniques" Decembe「 2003
b) IEC 62209 1,・ Prccedure to measure the Spec nc Absorpton Rate(SAR)for hand_held devices uSed n C10Se
prOx mty10 the ear(frequency range Of 300 MHzto 3 GHz)ヽ February 2005

Methods App:ied and interpretation of Parameters:

・ミ8離F盤稀露1薔旧朧?]]期霊ネ::1:ξttRttRg計,[::f♀&1畿艦獣羊:ツ
d°

uncerla ntyins de TSL(see be OW COβⅥつ
°
瘍 高、F艦彎t偏彙1躙憮7:誦IT:聰1]:誦i:F:l活印と11]!:話 I翼|:鴨 udod
in the stated uncertainty Of OonvF

o  DCPx´ る DCP are numencallnealzalon parametes assesSed based on the dala of pOwe「 Sweep wth CW
slgnal(oo unCertainty requ red)DCP does not depend on frequency no「 medio

・   ρハRi PAR ls the Peak to Average Ral o thatis nOt Calbrated but determined baseO On the signal
character stics

● Aみ′ζ Bみ´ζ CX′4 VRX.´ Zス,a C att numenca lnealzaton parameters aSsessed based On the data of
pO、ver sweep For spec fic modulat On signal The paramelers do nOt depend on frequency nor media VR Is the

maximum ca‖ bration「ange eXpressed in RMS VOtage across the diode

o ConⅥ
「
θnd θOllndaγ Erecr Paraneleβ :Assessed n Jat phantom u● ■9 Etteld(or Temperature Transfer

Sanda● 0百≦800 MHa and h● de mvegttde u総
楓響」よ11常普1:」精認 島ξ器胞do「measurements forf>800 MHz The same setups

boundary cOmpensalon(alpha,depth)Of whiCh typical uncerlainty valuos are given These parameterS are

ぼ寵員騨・霊浙鼎亀町1‖::罐i:職留洋』::湯R振選臓」1認TW牝乱:R島寵認総
ConИ=is used in DASY version 4 4 and higher、 vhich alows eXtending the valdity ffOm± 50 MHZtO± 100

MHz
● Sρわerlca′ おOfrop/1eD deylal10η  r10m lsOllopyl n a ne d Of OW grad ents realZed us ng a nat phantOm
exposed by a patch antenna

o  Sellsor OFsel The sensor orset cO「 respOndS tO the orsel o,virtual measurement centerfrom the probe(lp

(On prObe ax●)No to erance requ red

Cerlincate No:ET3‐ 1563_」 unイ イ Page 2 of41



ET3DV6-SN:1563 Juno 14 2011

Probe E丁3DV6

SN:1563

Manufactured:  Decemberl,2000
Ca‖ brated:      」une 14,2011

Ca‖ brated for DASYノEASY Systems
(Nole:non compalibb w lh DASY2 systemり

Certicato No:ET3‐ 1563 ,unll Page 3 ofll



ET3DV“ SN 4563 」une 14 2011

DASYノEASY‐ Parameters of Probe:ET3DV6中 SN:1563

711綱
iil撃
‖:1記t』電も:i塁雷:‖旦21:11」R冦旱ξlSl:「」:ξ:品」詰:#::ertainty of measurement)rresponds to a cove「age

)te y 95%

:さ‖蹴1げ懸熙 糖ξ問鴇
unc腑 :1出亀F蟄1鰤C‐

ntv nいOeヽ L●oe PagoS 5 and o

le nax dev aJOn ttm inearres"nSe appl,ng reCい ngulr d stiboOon and s eprestt fortho 6quatt Olい。

“

同val腱

Basic Ca‖ bration Parameters
Sen30r X SOn30「 Y SOn30r Z unc(k=2)

NomでuV/N/m)う 205 218 171 ±101%
DCPrmⅥ° 972 991 999

Modu:ation Ca:ibra‖ on Parameters
UlD Communlcation Sy310m Nam PAR Ａ

ｄＢ

Ｂ

ｄＢ

C
dB

ＶＲ

ｍＶ
unc‐

(k■2)

10000 CMl 000 X 000 000
`00

114 全22%
Y 000 000 100 1231

Z 000 000 100 ,348

ce"ncate No:ET3-156■ 」unll Pago 4 ofll



ET3DV6-SN 1563

DASYノEASY… Parameters of Probe:ET3DV6‐ SN:1563

Ca‖bration Parameter Determined ln Head TIssue Simulating Media

frMHz'C
Rela“ ve
p._lffivllv F

C°

辮Ⅳ" ConvF X ConvF Y ConvF Z Aloha
Depth
(mm)

unct
(k 2)

900 415 097 637 637 637 021 300 ±120%

1750 401 437 540 540 540 070 217 ±420%

1950 400 140 495 495 495 054 170 ±120%

June 14 201イ

71智811子11鰤』ltf響 織 器 fttξЯ∬L譜滉 ‖色貿111守1(∞
e Page a dSelも 鯰i cled b■ 60 MHZ The on∞

“

Ⅲ̈ るhe RSS
he indicated frequenり Oand

F Atfrequendes below 3 GHz the ttidi,oftsSue parameters← and・ )Can be re axeO to■ 10・●(lqu d∞ mpensaton formu a s applled to

measured SAR va ues AtFrequenc es above 3 GHz the raldly oFt sue paに melers(。 and )s resllded to■ 5%The oncela n,Sthe RSS of

the ConvF uncona ntv for nd cated tar9el lssue parameteβ

Certif cate Nol ET3‐ 1563 」unll PaOe 5 ofll



ET3DV← SN 1563 June 14 204イ

DASYノEASY中 Parameters of Probe:ET3DV6‐ SN:1563

Ca‖ bration Parameter Deterrnined in Body Tissue Simulating Media

f`MHzヽ
C

Reiative
p07m:■ :V:"F

C°

lduCtiVity ConvF X ConvF Y ConvF Z AIDha
Depth
rmmi

unct
rk=2)

900 550 405 626 626 626 027 300 ±120●/.

1750 634 149 493 493 493 080 209 ±420%

1950 633 452 465 465 465 072 212 ±420%

°
Frequenり valdity Of■ (00 MHz on y applesfOr DASY v4 4 and h 9herlsee Page 2)eset Sに Str oし d to■ 50 MHz The unce■ an,Sthe RSS
oFthe COnv● uncertainty at olbraton irequenet and the uncelainty f● r the indicat“ frequen"band

'Alfrequenc es be ow 3 GHz the va dty oflssue parameters(l and,)Can be re axed to士
`0・

/● r iqu d cOmpensalon formu a s appled to

measured SAR ve ues Aifrequenc es above 3 GHz the vaid″ 。flSSue penmeto6 c and。 )S OStldod to■ 6● .The uncena nty sthe RSS of

the ConvF un∞ na nty for nd“ led target lssue paramelers

Certin∽ te NoI ET3‐ 1563 」unll Page 6 o子 11



ETODνO一 SN 1563 」une 14.201,
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Frequency RespOnse of E‐ Field
(TEM‐ Ce‖ ::f:110 EXX,Waveguide:R22)
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ET3DVe SN 4503 June 14.2011

Receiving Pattern(o,9=0°
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ET3DVe SN 1563 」une 14 2011

Dynamic Range flSARhead)
(TEM ce‖ ,f=900 MHz)
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ET3DV6 SN 1503 」une 14,2011

Conversion Factor Assessment

f・ 19∞ MHz VVGLS R22(H_conVF) f・ 900 MHz,WGLS R9 o_conVF)
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ET3DN/← SN14 563

DASYノEASY Ⅲ Parameters of Probe:ET3DV6… SN:1563

」une 14 2011

Other Probe parameters

Senso「 Arrangement Tlangu ar

Conneclor Ang e(° ) Not applcable

Mechan cal Surface Deteclion Mode enabled

Oplcal Surface Deteclion Mode enabled

Probe Overa‖ Length 337 mm

Probe Body Diamete「 10 mm

Tip Length 10 mm

■p D ameler 63mm

Probe T p tO SensOr X Canbra10n Po nt 27mm

Probe T,ptO Sensor Y Ca‖ bralon Po nt 27mm

Probe Tip to Sensof Z Calbration Po nt 27mm

Recommended Measurement Distance from Surface 4mm

cenin∞ te No:ET3‐ 1563 Jun41 PaOe ll of14
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Service sui・Ise d e●[onnage
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Swiss Ca‖ bration Service

CALIBRAT10N CERTIFiCATE

Oblect EX3DV4-SN:3793

cttbabn proredure(s)    OA CAL‐ 04v8,OA CAL23v4,QA CAL25v4
Calbration procedure for dosimetric E■ eld probes

Caibraton dat・:          」uly 18,2011

This calbralon certricale documents the traceab ity to nat onal slanda10s whlch realze the physical uniじ of measuremenS (S)

The measuremenお and the unceiね int es、 uth eo7fiOence pЮbablly a佗 9iven On the follow ng pageS and are part ofthe cemficate

Al caibralons have been conducted n the dosed aboratory faclly env onmentt・ mperature 122■ 3)・C and hun dlyく 70・●

Calbralon Equ pmont useO(M&TE cllca for ca10ralon)

PrimaⅣ  Slanda ds ID Cal Dat‐ (Cen icate No) ScheduloO Calbね iOn

Povttr meler E441 9B GB41293374 311・la■ 11(No 217-01372) Ao「 12

Povた rsensor E441 2ヽ MY41498087 311・la■ 11(No 217-01372) Ao「 12

Ref‐ rence 3 dB Altenu¨ ′ SN:S5054(3c) 291"a「11(No 217‐01369) Ao「 12

Refecnce 20 dB Alt・ nuator SN〕 S503●
`20b

2911a■11(No 217‐ 01367) Ao「 12

R‐ reneo 30 0B Altenuator SN(S5129(30b 291●la■ 11`No 217Ю 1370) Ao「 12

Ref‐ rence PЮ be ES3DV2 SN〕 3013 29Dec‐ 10(No ES3 30'■ Dec(0) D‐c ll

DAE4 SN:654 3 May ll(No DAE4-● 54_Mayll Ma■ 12

SecondaⅣ Slandards ID Check Dal‐ ln hou“ ) Scheduled Ch∝ k

RF oeneは ね
`HP 8648C

US3642UO`Ю 0 4 Auo‐99`in house ch∝k Or1 09) ln house check1 0r1 11

NelwoR Ana v2er HP 3753E US37390535 1&Oc1 01 1n hoose check O (0) In house check1 0t1 1`

Calbrated by:

Name

」eton Kaslrat

Approved by             Katla)ヽ Ve

This ca braton ceai,cate shal nol be in釉 ]躙 thOut v.7111● n apprOva1 01the laboratoり

lsued:Ouly 20 201(
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Ca‖bration Laboratory of
Schmid&Partner
Engineenng AG
Zeughausstrasse 43,8004 Zur ch,Swlセer and

G:ossary:
TSL
NORMx,y,z
ConvF
DCP
CF
A.B,C
Polalzat on。

POlanzat,On 9

Schweize● scher Kalibrierdienst

Serylce suisso d 6talonnage

Sorv12io 6vi2oro d:●ratu瞼

Swlss Caibntion Serv●●

Ｓ

Ｃ

Ｓ

A∝redied by the SAlss Accedlalon SeMce(SAS)

The Swiss Accredita」 on SoMce[6 one ofthe slgnatorles to the EA

Mu■lateral A9reemeni fOr● e recogn●。n Of‐ 1●囀lon ce“ lcates

Accredita“onNoI SCS 108

t ssue s llulaling lquid

sensitiv ty in free space

sensl vly n TSL′ NORMx,yz
dlode compresslon pOint

crest ractor(1′dutLCycb)ofthe RF sond
modulat on dependent‖ near zat on parameters

。「otat on a「 ound p「obe axis

9,olation around an axls that s in the p ane norma to probe axis(at measurement center),

ie,S=O is normalto probe axis

Ca‖ bration is Perfomed According to the Fo‖ owing standards:
a) lEEE Std 1528-2003,′ EEE Recommended Practice ror Determining the Peak Spatia AverageO Spec fic
AbsorF1 0n Rate(SAR)nthe Human Head frOm W re ess Commun calons Devces:Measurement
Techniques',December 2003
b) !EC 62209‐ 1,・ Procedure to measure the Specinc Absorpton Rate(SAR)for hand_held devices used in C10Se
prOx mty tO the ear(frequency range of 300 MHzto 3 GHz)',February 2005

Methods Applied and interpretation Of Parameters:
°
舶艦子盆襦:ill馴:l]段:7:惚11冒ネ[:1:5磐R臨

iミ

:雛][:ピ♀:増瓶艦晋え常:が
d°

uncertainty inside TSL(see be10W 00η Иぅ

o  ″ORん

“

り為′z=″ORん
“̀′

z・ Fle911ercy′espοnSe(see Frequency RespOnSe Chart)ThiS Ineanza10n s
implemented in DASY4 softvvare vers10ns iaterthan 4 2 The unceは ainty ofthe frequency respOnse is included

in the stated uncertainty OF Coη yF

・   DCPx′ z,OCP are numelca lneanzalon parameles assessed based on the data of powe「 sweep wlh Cvv
s gnai(nO unCertainly requ red)DCP does not depend On frequency no「 media

o  PAR:PAR is the Peak to Avera9e Rat o thatiS nOt Calbrated but determined based on the signal

character st cs

o 4x´ζ Bx.´ζ Cx′ ζ VRxyzス ′a C are numelcalinealza10n parameters assessed based on the data of
power sweep For specinc mOdulat on signal The parameters do not depend on frequency nor media l力 R is the

maximum calbration range expressed in RMS votage across the diOde

・  ConvF and BOυ ndaly Erecr Pdraneι θlsi Assessed n nat phantom us ng E ne d(o「 Temperature Transfer

Standard for f≦ 800 1tlHz)and inside、 vave9uide using analytical rield distr butions based on ptlwer

measurements for f>800 MHz The same selups are used for assessment ofthe parameters appled fOr
boundary cOmpensalon(a pha,depth)of wh Ch typica uncerta nty va ueS are given These parameters are
used in DASY4 sonvtare tO nlprove probe accuracy close lo the bOundary The senstivty in TSL correspOnds

to ⅣOR1/x′ z'COη yF whereby the uncertainty correspOnds to that given for ConvF A frequency dependent
ConyF is used in DASY version 4 4 and hi9her which alo、 ″s exlending the val d ty frOm± 50 MHz(o■ 100
MHz

o  Spllθ

“

ca′ lsNofropy r3El deylar10n fro133た Orlop// n a neld Of Ow grad ents realzed us ng a nat phantOm
exposed by a patch antenna

o  Sensor Orsef The sensor ofFset corresponds(o the off3el of virtual measurement centerfrom the p「 obe tip

(On prObe a苅 s)No to erance requred

certr cao No:EX3‐ 379■」u`` Page 2 oF`4



EX3DV4-SNi3793 」uly 48 2011

Probe EX3DV4

SN:3793

Manufactured:   Apri1 5,2011
Ca!ibrated:      July 1 8,2011

Calibrated for DASY/EASY Systems
(Note non compatb!e wll DASY2 systeml)

cerlr cate NoI EX3‐379■」u ll Page 3 of`4



EX3DV4-SN:3793 」uly 18,2011

DASYノEASY Ⅲ Parameters of Probe:EX3DV4¨ SN:3793

Modulation Calibration Parameters
U:D Communica“ on System Name PAR Ａ

¨

Ｂ

ｄＢ

C
dB
ＶＲ
耐

unc‐

{k・2)

10000 CVV 000 X 000 000 100 1133 ±19%

Y 000 000 100 111 1

Z 000 000 う00
`076

The reported uncertainty of measurementis stated as the standard uncertainty of measurelnent
mu tip‖ ed by the coverage factor k=2,which for a normal distribution corresponds to a coverage
probab‖ ity of approximately 95%

:il蘇『 :驀 ‖幡 櫛 試
』R観鑑 品「 』〕智

∞面 nb lsde Tst・ ee P∞
“
5am 0

e max dovlaJon fЮ m inearresponse appl,ng reclangular d st10ulon and is express3d forthe square Ofthe
leld va ue

Basic Ca:ibration Parameters
Sen30r X Sonsor Y Sensor Z unc(k・ 2)

Nonn`uVl`V/mヽ
4 050 044 047 土

`0イ

%
DCP(mVヽ

° 1005 1034 1003

certr cate No:ex3‐ 3793 」u41 P3oe 4 oFll



EX3DV4-SN:3793 Oυly 48,2011

DASYノEASY Ⅲ Parameters of Probe:EX3DV4… SN:3793

Calibration Parameter Determined in Head Tissue Simulating Media

frMH2)C
Reiative

Permi“市

"vF

∞
器 ツ" ConvF X ConvF Y ConvF Z Alpha 嘲ｍ

unct
rk=2)

2450 392 180 675 675 675 060 066 ±120%

°
Frequency valdi,of■ 10Ю MHz only appI∝ for D“Y v4 4 and higher(see Page 2)e se t S resllded to■ 50 MHz The uncenainty sthe RSS

i懲器 i:躙:r:詣
1精
Ⅷ鵬器躙滉[::lξ翠:γ!ち燎麗帽:瞥yf嚇7‰,d∞mpensmm bnd“ s"¨

“
o

measured mR vau∞ At"quenc es above 3 GH2 the vald,Of lSSue paramete応 (,and。 )iS resllcted to■ 5%The uncea.nty sthe RSS or
the ConvF uncena n,fOr nd m● d taeetlSSue paramete応

Ce曖1lcate No:EX3‐ 3703 Uull Page 5 of14



°FreqOency valdly Of± 400,lHz onty applesfOr DASY v4 4 and h● her(see Page 2).ese"iS res ricled to± 51 MHz The uncel● intyも the RSS
ofthe ConvF uncerailty al calib繭 on irequen"and the un∝ Jaimy brthe ind caled ioqueney band
F AIFrequenc es be o″

3 0Hz the vald tt oflSSue paramete膊 〈,and o)Can oe re axed to士
`0・

●IIqu d compensalon fomu a s app“ to

m“sur3d SttR va ues Atfrequendes abve 3 GHz the va dly olissue pattmeters t a耐 。)S reStlC ed lo± 5・/● The unce¨ illy sthe RSS of
the ConvF uncera ntv for nd■ t“ targel lssue paramelers

EX30V4 SN:3793 Julyイ 0,2014

DASYノEASY… Parameters of Probe:EX3DV4Ⅲ  SN:3793

Ca:ibration Parameter Determined in Body Tissue Simulat:ng Media

f(MH2)°
Relativ●

Pemlttlv:ivF
C°

1:鮮
Ⅲ
ConvF X ConvF Y ConvF Z Alpha

Depth

`mm〕

unct
rk=2〕

2450 527 195 692 692 692 080 063 ±120%

cettricate Noi EX3‐3793 」u ll Page 6 ofll



EX30V4-SN 3793 」uly 13,2011

1

Frequency RespOnse of E… Field
(TEM‐Cell::fil10 EXX,Waveguid● :R22)
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1

3111Xl

uncertainty of Frequency Ro3pOnSe Of E・ ■old:± 63% (k 2)
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EX3DV4-SNi3793

Receivlng Pattern(φ ),9=0°

卜600 MHz,TEM

∞

卜1800 MHz,R22

」uly 18,2011

匡
ｚ

05

晨

=oo
ヒ
Ш

‐05

Jしっ

1鳳z

1

`
Rclロ

T淵→z

uncOrtainty of Axialisotropy Assessment:± 05% (k-2)

鍋
　回̈

一
一
一一

一
一

Certincate No:EX3-3793 」ull l Page 8 ofll



EX3DV4-SN:3793 」uly 18 2011

Dynamic Range flSARhead)
(TEM ce‖ ,f=900 MHz)

10=

10'
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Ю。」
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10=
|

101

●J
X compmsated

Yndeltttnsa・ed

iOn

SAR lmWlcm31
J

X nd∞mpensated
コ

Z compensated

101

回
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Z not α黒黒tnま燕」

|

102

霞
ユ
』０
こ

2

1

0

‐4

2

0」
X com penmted

□
Y not eomponsatel

SARlmW cm31
劇            」

X not com pensated      Y com pensated

劇       J
Z compensated      Z not compensated

uncertainty of L:nearity Assessment:± 06% (k=2)

Cert“ cate Nol EX3-3793 」u`` Page 9 of14



EX30V4-SN:3793

Conversion Factor Assessment

f=24511 MHz.VVOLS R22(H conVF) f=2450 MHz VVOLS R22(M_conVF)
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Deviation from isotropy in Liquid
Error(0,S),f=900 MHz

‐10  ‐03  ‐06   ‐04  ‐02   00   02   04   06   00    11
uncertainty of Spherica1lsotropv Assessment:± 26% (k=2)

」uly 18 2014
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EX3DV4-SN:3793

DASY′EASY‐ Parameters of Probe:EX3DV4… SN:3793

luly 48 204`

Other Probe parameters
Sensorハ rrangement THanguia「

Connector Angle(° ) Not applcablo

Mechan ca Surlace Detection Mode enabled

Optcal Surface Deteclon Mode disabled

Probe Overal Length 307 mm

Probe Body Diametor 10 mm

Tip Length 9 mm

T,p D ameter 25mm

Probe Tip to Sensor X Calbration Po nt lmm

Probe Tlp tO Sensor Y Calbration Po nt lmm

P「obo Tip tO Sensor Z Calbra(,on Point lmm

Recommended Measurement D stance riom surlace 2mm

Cert,cate No:EX3‐ 379■」ul`` Page``of ll



Schmi● &Parine,Eo9ineei ng AG s p e a g
Zeu9hausst,sse 43 8004 Zじ rch S,vt′ er ano
Phone■41 44 245 9700 FaX+41 442459779
info@speag cOm httpi力 vヽ、ャ、v Speag c。 ぃ

IMPORTANT NOTiCE

USAGE OF THE DAE3

The DAE untis a Oe,cate, high precision instrument and requ res carefui treatnent by the user There are no
seⅣ iceable parts inside the DAE Special attent on Sha‖ be given to the fol otving points:

Batery Exchange: The batte" cover of the DAE3 unl ls connected to a fragile 3-pin battery conneclor
Customeris respOnsible to apply outmost caution notto bend or damage the conneclor、 vhen changing batter es

Shipping ofthe DAE:Befo「e shipping the DAE to SPЁ AG forca‖ bratton the cuslomer shal remove the batlenes
and pack the DAE in an anlstatic bag  This antstatic bag shal then be packed into a larger box o「 cOnlainer

、vhich protects the DAE From impacts transporlatiOn The package shal be marked 10 indicate that a frag‖ e

instrumenl is inside

E‐Stop Fai:ures Touch detection may be ma Funcl,oning due to brOken magnets in the E stop Rough handling
ofthe Estop may lead to damage ofthese magnets Touch and co‖ islon efrOrs are often caused by dust and dirl
accumulaied in the E stop To prevent Estop fa‖ ure Customer shal a、vays mount the prObe tO the DAE
careFu‖ y and keepthe DAE untin a nOn― dusty env lonmentif nol used fo「 measurements

Repair Mino「 repals are performed at no extra cost duing the annual calbralon However SPEAC reserves
the rightiO charge for any repa r especia‖ y if iough unprofess,onal handinO caused the defect

DASY Configuration Fi!es: Since the exact values of the DAE input resistances, as measured durng the
calbrat on procedure of a DAE unit,are nOt used by the DASY sor● vare,a nOninai value of 200 iИOhm is given

in the correspOnding cOnf guration lle

lrnportant Note:
Warranty and calibration is void ifthe DAE unitis disassembled partly or fu‖ y bythe

Customer

important Note:
Never attemptto grease or oilthe Estop assembly Cleaning and rea"usting orthe t.
stop assembly is a‖ owed by certified SPEAG personnel only and is part ofthe annual
calibration procedure

:mportant Note:
To prevent damage ofthe DAE probe connector pins,use great care when insta‖ ing the

probeto the DAE Carefu‖ y connectthe probe with the connector notch oriented in the
mating positi● n Avoid any rotational movement orthe probe body versus the DAE
while turning the locking nut orthe cOnnector The same care shali be used when

disconnectinq the probe from the DAE

Schmid&Partner Engineei ng

TN BR0309121lBD DAE3 doc 11 122009



Ca‖ bration Laboratory of
Schmid&Partner
Enginee‖ ng AG
Zoughausstrasso 43,8004 Zurich,Sw[● er and

贖
S SChWeizenscher Ka‖

b:にrdLnst

C運 用見よ説 11::眠ili
S swiss ca brat〔 on Service

Accredied by the Sw ssた cr・dial on Serv ce(SAS)

The Swiss Accreditation service is one oithe signatOries to the EA

Munlater81 Agreementforthe recoOn"on of ca bra● on cert“ cates

clent   RF Technology(P用 ¬D

AccreditaJon No■ SCS 108

cenrに ate No:DAE3‐414_Junll

CALiBRAT:ON CERTIFiCATE

0晰eCt DAE3‐ SD 000 D03 AA‐ SN:414

Cdbratlon pcedurels)    QA CAL06 v23

Ca‖brat on pr∝edure for the data acquiskion electronics(DAE)

Ca bralon dat‐            」une 21,2011

Th s ca Oral on certr cale dOcuments the traceablly to nat ona standams,wh ch rea ze the phys ca unts oi measurements(S)

The measurements and the uncerね int es w th confidence proba01ty are given on the fo‖ o″ing pages and are part ofthe certincate

A‖ calbralions have been conducted in the closed labolatoⅣ 鐵 l ty:enviЮ nmentiemperature(22■ 3)° C and humidiwく 70・.

Calbralon Equ pment useO(M&TE c1lcJ for calb旧 lon)

PlmaⅣ Standa● s ID# Cal Date(Cenlcate No) Scheduled calbration

Kdth ν Muttmet・ r Type 2001  SN 0810273    23 Sep● 0(No」 0376)         Sep ll

Secondar.Standalds         D,           Check Dat・ ln hOuse)              Schedu ed Check
Calbrator Box Vl l

ISEUiИ

S006AB1004 080じ n ll(in houSe check) in house check:」 un 12

Ca braled by

Approved byl

Name
Dominlque Sle●en

Fin lomhot

Funct on

Techniclan

R&D DireClor

・ヴ礁し叫ぎ
lssuedi」une 21 20,1

This cdibration celliicae shal nOt be reproduced exccPiin iul w thoutヽ ″rtten approval oithe labora。

"

Cerll cate No:DAE3‐414」 unll Pago l o15



Ca‖ bration Laboratory of

Schmid&Partner
Eng neenng AG
Zeughausstrasse 43,8004 2ur ch,swiセ erland

S SChWeize■ scher Karb●erdienst

C摯1刹説1甘[朧
S swissca“ brat on Service

Accredhamon No:SCS 108Accr・dted bythe Sw ss Accredtalon SeⅣice(SAS)

The SWi3S Accreditation Servlce 18 0ne Ofthe slgnator es to the EA

Mult latera:Agreement ror the reco9nition o(calibration certif cates

Glossary
DAE data acquis tion electronics

Connector angle   information used in DASY system to angn prObe sensor X to the robot

coordinate system

Methods Applied and interpretation of Parameters

・   EIC t/● ltage Maa●●remθ″″Calibrat on Factor assessed for use in DASY system by

comparison with a ca‖ brated instrumenttraceable to national standards The figure given

corresponds to the fu‖ scale range of the vo tmeterin the respective range

e  Coηηθαo′ angle:The angle ofthe connectoris assessed measuring the angle
mechanica‖ y by a toolinsened unceltainty is not required

・   The fo‖ ovv ng parameters as documented in the Appendix contain technicalinformation as a

resu tfrom the performance test and require no unceltainty

・   DO t/olrage M“ sυ θ́
“

θη′ιわθa″ty Ve面lcalon Of the Lineanty at+10%and‐ 10%of
the nominal ca‖ bration voltage lnfluence of offset voltage is included in this

measurement

・  commο
"mο
de sensrrlylty in‖ uence of a poslive or negative common mode vonage On

the different al rneasurement

e  C/2a″ηθ′separarj● nflnf uence of a vo tage on the neighbor channels not subleCttO an

input voltage

・   スD Con1/eFer 1/al」 es И″拗 inpυrs sわο
"り

d values on the internal AD converter

corresponding to zero input voltage

●  lapt7′ OrrSθ
`Measυ“

助
"0″
1 0utput voltage and statistical resu ts over a large number of

zero voltage measurements

e  lapυ f OFser C● /ren″ Typical value forinfOrma‖oni Maximum channe input offset

current,not considering the input resistance

・   lapυf reslstancel Typical value forinformalon:DAE input resistance at the connector,

during intemal auto‐ zeroing and during measurement

e  と0″ garreγ スla′7η Voltagef Typical va ue forinformalon Below this vonage,a batlery
alarm signalis generated

o  Po,νθ′00nsυηpr10nf Typical value forinformation Supply currents in various operating

modes

Cert“icate Nol DAE3‐414 」unll Page 2 of5



DC Vo:tage Measurement
″D‐ Conveder Reso uJon nominal

High Range:      lLSB=     0 1μ V,     fu‖ range‐   100 +300 mV
LoW Range:      lLSB=     61nV,    fu‖ range‐   1  …+3mV
DASY measurement parameters:Auto Zero Timei 3 seo;Measu‖ ng lme1 3 sec

Connector Angle

Ca‖brat:on Factors X Y Z

High Range 404520± 01% (k=2) 404420± 019る (k=2) 404396± 01・ .(k=2)

Low Range 396147± 07% (k=2) 397567± 07% (k=2) 395449■ 07% (k=2)

Connector Ang!eto be used n DASY system 3250° ■ 1°

certricate No:DAF3‐414」unll Page 3 o15



Appendix

l. DC Vol

2.Common mode senstivity

3 Channel separation

V0 Lin

High Range Reading(μV) Difrerence(ItV) Error(%)

Channe:X   +input 2000002 386 000

Channel X   +lnput 2000005 075 000

Channel X   ‐lnput 1999546 374 ‐002

Channel Y   +lnput 1999971 173 000

Channe:V   +lnput 2000273 253 001

Channe:Y   ‐input 1999893 117 ‐001

Channei Z     +:nput 1999945 ‐036 ‐000

Channel Z    +input 2000041 021 000

Channe1 2   ‐lnput 1999887 113 ‐001

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

Channol X   +lnput 20003 033 O02

Channel X    +lnput 20052 042 021

Channel X   ‐lnput ‐19968 022 ‐011

Channel Y   +lnput 20000 001 000

Channel V   +lnput 19945 ‐045 ‐022

Channel Y   ‐!nput ‐20057 ‐077 038

Channel Z     +input 20000 ‐001 ‐000

Channei Z     +input 19926 ‐064 ‐032

Channe!Z     ‐:nput ‐20069 ‐089 045

DASY measuremen metersi AutO∠ ero[me:3 Measu i me1 3 sec

Common mode
input Voltage(mv)

High Range
Average Reading(μ V)

Low nange
Average neadlng(ItV)

Channel x 200 704 501

‐200 ‐316 ‐544

Channel Y 200 531 508

‐200 ‐545 ‐609

Channel Z 200 ‐2125 ‐2166

‐200 2054 2071

DASY measurement parameters:Aulo Zero Timei 3 sec Measunnq lme1 3 seo

lnput Voltago(mV) Channel X(μV) Channel Y(μV) Channel Z(μ V)

Channei X 200 280 ‐012

Channel Y 200 272 357

Channel Z 200 200 ‐011

cenricate No:DAE3‐414 」unll Page 4 c15



4 AD‐ Converter Values with inputs shorted

5 :nput Offset Measurement

input Offset Current
Nominallnput c rcu tiγ offSet current on a‖ channels:く 25(A

Resistan7 :

8

9

DASY measurement parameters:Auto Zero Time:3 Sec Measunn。 lme1 3 sec

High Range(LS日 ) Low Range(LSB)

Channel X 16241 17224

Channol Y 15654 15696

Channel Z 15757 16590

DASY measuroment parametersI Auto Zero Time 3 sec Measu“ ng nme1 3 sec

min Offset(llV)

n u Oe va ues lor nformat on

Zeroing(kohm) Measuring(MOhm)

Channel X 200 200

Channel Y 200 200

Channel Z 200 200

Low Batterv Alarm V0 values forinformat on

TVpiCal values Alarm Level(VOC)

supply(+Vo。 ) +79

Supply← v。。)
‐76

Power consumption(Tvpical values for nloma“ on

Typloai values Sw"ohed off(mA) Stand by(mAl Transmiting(mAl

Supp:ソ (+VcC) +001 +6 +14

Supp:y(‐ VcC) -001 ‐8 -9

ceftricate No DAE3‐414」unll Pa98 5 o15



Calibration Laboratory of

Schmid&Panner
Enginee“ ng AG
Zeu9hausstrasse 43,3004 Zurich,Switzeriand

Accred ted by the Sw ss Accredtalon Serv ce(SAS)

The S、 viss Acoreditation Service is one oi the signatories to the EA

l・lu t ateral Agieement fOr the recogn tion of cal bration certficates

clent   RF Technology(Pη

s SChWe2enSCher Ka‖ b“ erdienst

C藁 ‖勇ま議 11][眠]薔
S swissca“ bia●on Serv ce

Accred taJon No「 SCS 108

cenr cate No:D1900V2‐ 5dl14_」unll

CAL:BRAT10N CERTiFiCATE

Obiect               D1900V2-SN:5dl14

CJ bralon procedure(s)    OA CAL‐ 05v8
Ca‖brat on procedure for dipole va‖ daton kits above 700 MHz

Caibraion dale           June 10,2011

This caibralon certlicale documents the traceablly to nalonal slandards 、″h ch rea ze the physical unis of measuremenis(S)

The measurements and the uneertaintes w th confdence probabi t.are given on the fo‖ oヽⅥn9 pages and are part ofthe con ficate

AI calbratlons have been conducted in the closed labo atoり faCi ty:env ronmenttemperature(22=3)・ C and humidtyく 70%

Calbralon EqO pment used(M&TE cllca lor ca10ralon)

Plmav Standards Scheduled Calbiat onID# Ca Dat・ (Cenl cale No)

Power meter E PM 442A

Powersensor HP 3481A

ReFerence 20 d Bハ ttenuator

Type N mismatch combinaton

Reference Probe ES3DV3

DAE4

Secondar.Standards

GB37480704

US37292783

SNi S5086(20b)

SN:50472,06327

SN:3205

SN:601

1D#

060 t10(N0 21701266)
06 0ct10(No 217 01266)

29 1vla「 11(No 217 01367)

291゛ ar ll(No 217 01371)

29 Aprll(No ES3 3205_Aprll)

8 0un-11(No DAE4 601_」 unll)

Check Date ln hOuse)

Oct ll

0111

Apr12

Apr12

Apr12

」un 12

Scheduled Check

Name

Oeton Kastrat

Kala PokoVi。

Funct on

Labolatorッ TeChnician

Technica Manager

in house check1 0ct ll

ln house checki Oct ll

ln house checki Oct ll

S gnature

Powersensor HP 3481A

RF 9eneratOr R&S SiuT 06

Nel″ork Analyzer HP 8753E

Calbrated by

Approved by: ルを
'´

な
lssueO1 0une ll1 2011

l.Y41092317         18 0ct02(in houSe check Oct 09)

1 00005              4 Aug 99 1n house check Oct 09)

US37390585 S4206   18 0ct 01(in houSe check Oci 10)

′′一

This caibration cen ficae shal nOt be rep「oduced exceptin iu‖ w thout trtlen approval ol the laboratolν

certricate No:D1900V25dl14 1unll Page l o18



Calibration Laboratory of

schmid&Partner
Eng neettng AG
Zeughausstrasse 43,3004 Zurich,Swiセ erland

Glossary:
TSL
ConvF
N/A

S SChlVeize“
sche,Kalb● erdienst

C靴1鋼説lT[躙
S swiss cЫ lbraJon Se:uce

Accredna“on No:SCS 108範 cr・ dt・ d bythe Sw ss～ credialon seⅣ  ce(sAS)

The Swiss Accredmation service is one of[he signator es to the EA

Mu[1latera:A9reementfo「 the recognition oi ca‖ brat on certif cates

t ssue s mulating‖ quid

sensniv‖y n TSL/NORM x,y,z
not app‖ cable or not measured

Ca‖ bration is perOrmed According to the Fo‖ owing Standards:
a)IEEE Std 1528‐ 2003,“IEEE Recommended Practice for Determining the Peak Spatial‐
Averaged Specric Absorption Rate(SAR)inthe Human Head from W「 eless

Communica‖ ons DevicesI Measurement Techniques",December 2003
b)lEC 62209-1,'Procedure to measure the Specric AbsorpJon Rate(SAR)for hand‐ held

dev ces used in close proximtty to the ear(frequency range of 300 MHzto 3 GHz)・ ,

February 2005
c)Federal Communica‖ons comm ssion Office of Engineenng&Technology(FCC OET),
“Evaluating Comp‖ ance wnh FCC Guide‖ nes for Human ExpOsure to Radiofrequency

Electromagnetic FieldsI Addnionallnformation for Evaluating comp‖ ance ofヽИobile and

Portable Devices with FCC Limns fOr Human ExpOsure to Radiofrequency Emissions",

Supplement C(Ednion ol_ol)to Bu‖ etin 65

Additional Documentation:
d)DASY4/5 System Handbook

Methods App‖ ed and interpretation of Parameters:
o  Measυ′θ

"θ
″r COndlr10nsi Further deta‖ s are available from the Va‖ dation RepOrt at the end

ofthe certricate A‖ figures stated in the certficate are va‖ d atthe frequency indicated

・   ハηrenna Parameわ rs,1″め ISL′ The dipole s mounted wnh the spacerto postion ns feed
point exactly below the center marking ofthe flat phantom section,with the arms oriented

para‖ elto the body axis

・  汽θθd POln17mpedaηOθ and F7er●/n LOssi These parameters are measured wnh the d pole
positioned underthe‖ quid fi‖ed phantom The impedance stated is transformed from the
measurement atthe SMA connectorto the feed point The Return Loss ensures low
reflected power No uncertainty required

●  Elecrrlca′ Delay one‐ way delay between the SMA connector and the antenna feed point

No uncertainty required

o  SAR measυ
“

ed SAR measured atthe stated antenna input power

o SAR″Omalrzed SAR as measured,normalzed to an input power of l W atthe antenna
connector

・  SAR ror nO′ηヵりa′ rSL ρaramοわrsi The measured TSL parameters are used to caloulate the
nom nal SAR resuL

certricate No:D1900V2‐ 5dl1 4 」unll Page 2 of8



Measurement Conditions
DASY

Head TSL parameters
The

SAR result with Head TSL

Body TSL parameters
T ed

SAR result with Body TSL

con,llurat on as tar as not lven on paqe

DASY Version DASY5 V5262

Extrapolation Advanced Extrapolat on

Phantom IИ odular Flat Phantom

Distance Oipole Center‐ TSL 10 mm with Spacer

Zoom Scan Resoluilon dx,dy,dz =5mm

Frequency 1900 MHz± l MHz

fo‖ ot・ inq parameters and calculat ons、 vere appled

Temperature Permittiv"y ConduCtlVity

Nominal Head TSL parameters 220°C 400 1 40 mho′m

Measured Head TSL parameters (220± 02)° C 390± 6% 1 40 mho′ nl± 6%

Head TSL temperature change during test く05・C

SAR aVeraged overi cm3(19)。fHead TSL Cond1 0n

SAR measured 250 mW input pOwer 101 mVV′ g

SARイor nominal Head TSL parameters normalzed lo lVV 402 mW 7g± 170%(k=2)

SAR averaged overlo cm。 (10g)Of Head TsL cond tion

SAR measured 250 mVV input pOwer 5 25 mVV′ g

SAR for nom nal Head TSL paraneters nOrma zedto l W 20 9 mW 7g± 165・/● (k=2)

he fo‖ o・・・ino pararneters and calculat ons were a

Temperature Permittivity OOnduCtiVity

Nominal Bodv TSL parameters 220°C 533 1 52 mho/m

Measured BOdy TSL parameters (220± 02)°C 523± 6% 1 53 mho′m± 6%

Bodv TSL temperature change during test <05°C

SAR aVeraged overl cm3(19)。 1 8ody TsL Condは on

SAR measured 250 mVV input pO、 Ver l o 2 nlVV′ g

SAR for norn nal BoOy TSL parameters normalzed to lVV 405 mW′ g=170%(k=2)

SAR averaged overlo cm3(109)。 f BOdy TSL cond tion

SAR measured 250 mVV input pOWer 5 32 mVV′ 9

SAR ior nominal Body TSL parameters norma zed to lVV 212 mW′ 9■ 165%(k=2)

certricate No:D19ooV2‐ 5dl14 Junll Page 3 o18



Appendix

Antenna Parameters with Head TSL

lmpedance,translormod to feed pOint 514Ω +7 1jΩ

Return Loss ‐22 9 dB

Antenna Parameters with Body TSL

lmpedance,transformed to feed pOint 471Ω +7 2jΩ

Return Loss ‐22 0 dB

General Antenna Parameters and Design

Electrical Delay(One d rection) 1 201 ns

Afterlong term use、vith 1 00VV radiated pO、 ver,only a slghi、 varming Ofthe dipole nearthe feedpoint can be measured

The dipOle is made of standard semlrigid coaxial cable The center oonductor ol ule feeding‖ ne is direct y connecled lo the

secOnd arm ol the dipole The antenna is tllerelore short― c rcu ted iOr DC‐ signals

No excessive force must be appled to the dipole arms,beCause they might bend orthe soldered COnnections nearthe

(eedpoint may be damaged

Addltional EUT Data

ManuFactured by SPEAG

ManuFactured On Uuly 24,2009

Certicate No:D1900V2‐ 5dl1 4」unll Page 4 of8



DASY5 Validation RepOrtfOr Head TSL

Datc: 10062011

Tcst Labolatow:SPEAG,Zurich,Switzclland

DUT:DipOle 191XI MHz,Type:D19∞V2;SeHal:Dl蜘ЮV2・ SN:5dl14

Communication Systcmi CMA Frcqucncy:19KXI MHz

Mcdium:HSL U12 BB
Mcdium palallleters uscd;F1900 MHz;σ =1 40 mho/111:ε 〔=39,p=100Э  kg/m3
Phantom scction:Flat Scctlon

Mcasurcmcnt Standald:DASY5(IEコ DTC/ANSI C63 19 2007)

DASY52 ConflguratiOn:

o Plobc:ES3DV3‐ SN3205;ConvF(501,501,501),Calibratcd:29∝ 2011

・  Scnsor Sulfat・ c:3mm(McChanical Sulfacc Detection)

・  Elcctronics:DAE4 Sn601,Calibratcd:08062011

・  Phantom:Flat Pllantom 5 0(front),Typc:QDO∞ P50AA;ScttaL 1001

・  DASY52 52 6 21482),SEヽ 4CAD X 1445(3634)

Dipole Calibration for Hcad Tissue/Pin=250 mW,d=10mmm吃 oom Scan(7x7x7)/Cube O:
Measurcmcnt grid:dx=5mm,dy=5mm,dz=5mm
Rcfcrcnce Valuc=98576V/m;Powcr Drift=0 04 dB
Pcak SAR(cxtrapolatcd)=18310W/kg
SAR(lg)=10.lmWノg;SAR(10g)=5.25 mW/g
Maximum valuc of SAR(mcasured)=12571111W/g

O dB=12 570mW/g
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:rnpedance Measurement Pl● tfor Head TSL
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DASY5 Va!idation RepOrtfor Body TSL

Datc: 10062011

Tcst Labolatow:SPL｀ G,Zurich,S、 vitzclland

DUT:DipOle 191HI MHz;Type:D191HIV2:Serial:D1900V2‐ SN:5dl14

Communication Systcm:CW;Flcqucncy:1900 MHz
Mcdium:ヽ4SL U12 BB
Mcdium paamctcrs uscd f=1900 MH4 σ=15311111o/111,cr=52■ p=llX10 υ ♂

Phantom scction:Flat Section

Mcasulcmcnt Standald:DASY5(IEEDTC/ANSI C63 19 2007)

DASY52 Conflgulat10n:

・  Probc:ES3DV3‐ SN3205;ConvF(462,462,462),Calibratcd:29042011

・  ScnsorSulfacc:3mm(McChanical Surfacc Dct∝ tion)

o  Elcctronics:D AE4 Sn601,Caliblatcd:08062011

・  Phantom:H■ Pllantom 5 0 1back)I TypC:ODCX10P50AA:ScllaL 1002

・  DASY52 52 6 2(482);SEヽ
`CAD X 1445(3634)

Dipole Calibration for Body Tissue/Pin=250 mW,d=101nm/Zoonl Scan(7x7x7ycube O:
Mcasurcmcnt gnd:dx=5mm,dy=5mm,dz=5mm
Rcfcrcncc V・aluc=96336V/m,Powcr Drift=-0 07 dB
Pcak S´ JR(cXtrapolatcd)=18165W/kg
SAR(lg)=10.2mW/g,SAR(10J=5.32 mV/g
Maximum valuc of SAR(mcasurcd)=12930゛ gヽ

`B

O dB=12 930mWな

cenricate No:D1900V2-5dl14」 unll Page 7 o1 8



impedance Measurement P:otfor Bodv TSL
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Calibration Laboratory of

Schmld&Partner
Eng neettng AG
zeughausstrasse 43,3004 Zurich,Switzer and

Accredted Oy the Swiss AccreOi● Jon Serv ce(SAS)

The SwiSS Acereditat on Service is one oithe signatories to the EA

Mu ti ateral Agreementiorthe recogn tion Of cal bration certifioates

clent   RF Techno:ogv(Pη

S SChWeレ enscher Kalb‖
erdttnst

C ::畔|:i=よ:〕:11::lli::
S swssca bra● on serv ce

Accredma“onNoI SCS 108

Calbralon procedure(s)

certr cate No:D2450V2‐868 Ju:11

D2450V2‐ SN:868

QA CAL‐ 05V8
Caibration procedure for dipole va‖ dation kits above 700 MHz

」uly 15,2011Calbralon date:

This caibrat on cen ficate dOcuments the traceabl ty to nallonal standarOs which realze the physical un ts of measurements(S)

The measurements and the unceaaint es、 ″th conidence probabl ty are 9iven on the Fo‖ otving pages and are pa■ or the certficate

AI ca10はtons have been conducted in the closed laborator.(aci ty:environment temperature(22=3)・ C and humidtyく 70%

I Caibほ 10n Equ pment used(M&TE cluca For ca10ral on)

Plmarv Standards Cal Date(Cenficate No ScheduleO Caib ation

Power meter EPM 442A

Powersensor HP 8481A

Reference 20 0B Attenuator

Type ll mismatch combinalion

Reference Probe ES3DV3

DAE4

GB37480704

US37292783

SN,S5086(20b)

Sll,50472106327

SN:3205

SN:601

1D‖

06 0Ct10(llo 217 01266)

060010(N。 21701266)
29 1И a「 11(No 217 01367)

29 1И a「 11(No 217 01371)

29 Aprll(NO ES3 3205 Aprll)

04 Ju111(No DAE4 601Jull)

Oct ll

Oct ll

Apr 12

Apr 12

Apr 12

uu1 12

Scheduled CheckSlandards check Date ln hOuse

CALIBRAT10N CERTIFiCATE

PowersensOr H P 8431A

RF generaOr R&S SMT 06

Network Analyzer HP 8753E

l.4Y41 092317         18 0ct 02(in houSe check Oct 09)

100005              04 Ao9 99(n house Check Oct 09)

uS37390585 S4206   18 0Ct 01 1n houSe check Oct10)

In house check:Oct ll

ln house check,Oct ll

ln house check【 Oct ll

SiOnalure

t irttu」
_

′ 11・ /ィ′毛二二二

lssuedl」 uly 15 2011

Caibrated byl

Approved by,

Funclon

Labolalorv TeChnician

Technical iИ anager

This calb allon cenlicat・ shal nOt be reproduced exceptin rul w thout wltten l oithe laboratory

cenl“cate Noi D2450V2 868 1u ll Page l of8



Calibration Laboratory of

schmid&Partner
Eng neenng AG
zeughausstrasse 43,3004 2ur:ch,Switzer and

Glossary:
TSL
ConvF
N/A

S SChWeレ enscher Karbnerd enst

C  ::11:liよi]:1li:眠 ]::
S swiss ca bralon serv ce

Accred ta● onNoI SCS 108Accredted by the Sw ss Accredtation SeⅣ  ce(SAS)

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

Mu tilateralハgreement ior the recognition of cal bration cert ficates

tissue simulating‖ quid

sensl vtyin TSL/NORM x,y,z
not app‖ cable or not measured

Calibration is Performed According to the Fo‖ owing Standards:
a)IEEE Std 1528‐ 2003,“IEEE RecOmmended PracJce for Deterrnining the Peak Spat al

Averaged Specric AbsorpJon Rate(SAR)in the Human Head from W reless
Communica‖ ons Dev CeSi Measurement Techniques",December 2003
b)IEC 62209-1,・ Procedure to measure the Specric Absorplon Rate(SAR)for hand‐ held

devices used in close proximtty to the ear(frequency range of 300 MHzto 3 GHz)・ ,

February 2005
c)Federal Communicatons Comm ssion Ofice of Engineenng&Technology(FCC OET),
``Evaluatng Comp‖ ance wth FCC Guide‖ nes for Human Exposure to Radiofrequency
Electromagnetic Fields:Add tionallnformation for Evaluating Comp‖ ance ofヽИobile and

Portable Devices with FCC Limns for Human Exposure to Radiofrequency Emissions',

Supplement C(Ednion ol_ol)to Bu‖ eun 65

Additional Documentation:
d)DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:
o  Measυ

“
θ′ηOηt COndfrj●ηsi Further detais are ava‖ able from the Va‖ dation RepOrt atthe end

ofthe certficate A‖ figures stated in the certficate are valid at the frequency indicated

・   ス,たηna Para′ηerers"″fll ISLf The dipole is mounted with the spacerto pos tion its feed
point exactly below the center marking ofthe flat phantom section,with the arms oriented

para‖ elto the body axis

o  随 Od POル ,`′mOedance and F7οf」月りιOssi These parameters are measured with the dipole
positioned underthe‖ quld f‖ led phantom The impedance stated is transformed from the

measurement atthe SMA connectorto the feed point The Return Loss ensures low
reflected power No uncertainty required

・   きectr7●a′ Delay One― way delay between the SMA connector and the antenna feed point
No uncertainty requ red

・   SAR“easυ′θ♂ SAR measured atthe stated antenna input povver

o  SAR"Ormalized SAR as measured,norma‖ zed to an input power of l W atthe antenna
connector

・  SAR ror ηοmjna′ TSL ρaramθわ/si The measured TSL parameters are used to calculate the
nominal SAR resuL

cen iicate No:D2450V2‐ 368 Jull Page 2 o18



Measurement Conditions
DA rar as nOt qiven on page l

Head TSL parameters
The

SAR resu:t with Head TSL

Body TSL parameters
The

SAR result with Body TSL

led

SY svstem coni ouratlon as tar as not on oaoe

DASY Version DASY5 V5262

Extrapolation Advanced Extrapolat on

Phantom Modular Flat Phantom

Distance Dlpole Center‐ TSL 10 mm wnh spacer

Zoont Scan Resolution dx,dy,dz =5mm

Frequency 2450 MHZ± l MHZ

lollavinO parameters and calculat ons l″ ere

Temperature PermlttiⅥ ty Conductivity

Nominal Head TSL parameters 220°C 392 1 80 mhυm

measured Head TSL parameters (220± 02)°C 388± 6% 1 84 mhυm± 6%

Head TSL temperature change during test <05°C

SAn averaged Overl cm3(19)。fHead TSL Oondl on

SAR measured 250 mVV input potver 13 8 mVV′ g

SAR Ior nominal Head TSL paraneters norma‖ zed to lVV 545 mW/g± 170%(k=2)

SAR averaged over10 cm3(10g)Of Head TSL condition

SAR measured 250 mW input pOwer 642 mW′ o

SAR for nominal Head TSL parameters normaJzed to l W 255 mW 7g± 165%(k=2)

fo‖owino parameters and calculalons were

Temperature PermittiVity Conductivity

Nomlnal Body TSL parameters 220°C 527 1 95 mhυm

Measured BOdy TSL parameters (220± 02)°C 516± 6% 1 99 mhυm± 6%

Bodv TSL temperature change durlng test く05°C

SAR averaged overl cm3(19)Of BOdy TSL Condl on

SAR measured 250 mW input pOwer 13 0 mVV′ g

SAR fornom naI Body TSL paramete6 nollnalzed t0 1VV 51 3 mW′ g± 170%(k=2)

SAR averaged overlo cm3(10g)。 f BodV TSL cond tion

SAR measured 250 mVV input po、 ver 6 04 mVV′ g

SAR for nominal BoOy TSL parameters normaized to l W 240 mW′ g■ 165%(k=2)

cerlricale No:D2450V2‐ 368Jull Page 3 o(8



Appendix

Antenna Parameters with Head TSL

lmpedance,transformed to reed point 534Ω +21,Ω

Retum Loss ‐28 2 dB

Antenna parameters with Body TSL

lmpedance,transiormed to reed point 496Ω +4 1jΩ

Return Loss ‐27 8 dB

General Antenna Parameters and Design

E ectlcal De ay(One d reclion) 1 163 ns

AlterlonO term use w th i00W radialed potver,only a slght、 varming ofthe dipole nearthe feedpOint can be measured

The dipOle is made of standard sem rigid coaxial cable The center conduclor ofthe feeding lne is d rectly oonnected to the

second arm oithe dipole The antenna is therefore shon‐ circuited for DC‐ signals

No excessive force must be appled to the dipole arms,because they might bend o「 the sollered conneclions nearthe

feedpoint may bO damaged

Additiona:EUT Data

Manu(actured by SPEAG

Manulactured on Ap11 23,2010

cenincate No:D2450V2‐ 860コ u ll Page 4 o18



DASY5 Validation Reportfor Head TSL

Datc:15072011

Tcst Laboratory:SPLヽ G,Ztlttch,S、vitzcrland

DUT:Diptlle 2450'lHz;Type:D2450V2,SeHal:D2450V2・ SN:868

Communication System:CW;Flcqucncy:2450ヽ 4Hz

Mcdium paral■ ctcrs uscd:f=2450 MHz,6=1 84 mho/m;er=388,p=101Xl kg/m3
Phantom scction:1lat Section

Mcasurcmcnt Standard:DASY5(IEEEIECち NヽSI C63 19 2007)

DASY52 ConflttraoOn:

・  Probc:ES3DV3-SN3205,ConvF(445,445,445),Calibratcd:29042011

o Scnsor‐ Sur¨c:3mm(McChanical SurfatNc Dctcction)

o  Elcctlonics:DAE4 Sn601;Calibratcd:04072011

・  Phantom:Π at Phantom 5 0(flont)TypC:QDα DOP50～ Iヽ Scriar lool

・  DASY52 52 6 2(482),SEMCAD X 1445(3634)

Dipole Calibration for Head Tissue/Pin=250 ml17,d=10mn1/Zoom Scan(7x7x7N/Cube O:
Mcasurcmcnt 8ridl dX=5nlm,dy=5mm,dz=5mm
Rcfcrcncc Valuc=1023V/m;Powcl Drift=0 04 dB
Pcak SAR(cxtlapolatcd)=28466゛kg
SAR(18)=13.8mW/g,SAR(10g)=6.42 mW/g
MaKimum valuc of SAR(mcasurcd)=17 948 mW/g

う I10

1000

1600

2000

2500

O dB=17950111W/g
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impedance measurement Piotfor Head TSL
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DASY5 Validation RepOrtfor Body TSL

Datc: 15072011

Tcst Laboratory:SPEAC,Ztlttch,Switzcrland

DUT:D●ole 2450 MHz,1)pe:D2`OV2,SeHal:D2450V2・ SN:868

Communication Systcm:CW;Frcqucncy:Z50 MHz
Mcdium paranlctcls uscd:f=И 50 MHz;σ =1991111o/m;el=516;ρ =llll10 kg/1113
Phantom scc■ on:Flat Scction

4ヽcasurcmcnt Standard:DASY5(IEEE/EC/ANSI C63 19 2007)

DASY52 Conflgulation:

o Probc:ES3DV3-SN3205,ConvF(426,426,426),Caliblatcd:29ω 2011

・  Scnsor‐ Surfacc:3mm(McChanical Sulfacc Docction)

o  Elcclronics:DAE4 Sn601,Calibratcd1 04 07 2011

・  Pllantom:Flat Phantom 5 0(back】 TypC:QE1000P50AAI Scrial:llll12

・  DASY52 52 62(482):SENICAD X 144 5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW,d=10mm/Zoom Scan(7x7x7ソ Cube O:

4ヽcasurcmcnt gnd:dx=5mm,dy=5mm,dz=5mm
Rcfcrcncc Valuc=96 2Э O V/rn,Powcr DHft=0 0061 dB

Pcak SAR(cxtlapolatcd)=26 472 Wνkg
SAR(lg)=13 ml1/g,SAR(10g)=6.l14mW/g
Maximum valuc of SAR(mcasulCd)‐ 17 089 nlW/g
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O dB=17 090mW/g
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Impedance Measurement P:otfor Body TSL
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