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c"ent     日TL∶mC Cert∶πcate"o: Ξ】a¨oo"7θ

Oblect D1750V2-sN∶ 1"0"

Ca"bration Procedure(s)         FF~z11~00⒊
01

Ca丨ibrafon Procodu「 es for diρ o!e validatlon klts

Ca"brat丨 on date∶                uune7,2018

This Ca|ibrauon Certncate d° cuments tho traCeab"ity to na廿 ona丨 standardβ.Which rea丨 泛e tho ρhysica丨 un{s of

measurements(sll Th° measurements and the unoertain刂 es w{h Conndenc° pr° bau"ty are Oiven on tho fo"oWino

ρages and are ρart ofthe oertificate

A" ca"bra刂 ons have been conducted in the c丨 osod 丨aboratory fac"ity∶ enuronment temρe「atump2± sl℃ and

humidity(70%

Ca"bration Equipment used(M&TE c"t⒗ a丨 for ca"bration)

P"mary standards        丨D#         Ca丨 Date(Ca"brated by.certlficate No〉    schedu丨 od Ca丨 ibra刂on

Power Meter NRVD

Powersensor NR∨ -z5

Reference Probe EX3DV4

DAE4

secondary standa「 ds

102083

100542

sN7404

sN亻 525

|D#

o1-NoVˉ 17〈CTTL,No d17XO875θ )
o1-Nov-17(CTTL氵 NoU17XO875ω

亻2-sepˉ 17(sPEAG.No EX3-7404~soρ 17)

o2-Oc}亻 7(sPEAG、 No DAE4-1525~OCt17)

Ca丨 Date(Ca"brated by.CertiΠcate No)

Od-18

OC}18

sep-18

OCt18

sChedu丨 ed Ca"bra刂 on

siOna丨 Genorator E4438C

Ne、〃orkAna丨yzer E5071C

MY4θ071430 23-Uan-1g(CTTL,

MY4θ 110673 24-Jan-18(CT「 L.

dan-19

Uan-19

NoJ亻 8XO05θ 0)

NoU18XO05θ 1)

Ca"brated by∶

Rev丨 ewed by∶

Aρρroved by∶

Name

zhao J丨ng

1∶n Hao

Qi Dia"yuan

Function

sAR习ost En0inoe「

s∧R Test Enuneer

s∧R ProleCt1eader

slqnature

缀

|ssuod∶ Uune11i2018 忄

This ca"bration corti币 cate sha"not be reproduced exceρ tin fu"Without Written aρ prova丨 ((the丨 aboratory

Cc而floatc N°∶Z18-60179 Page l of8
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C】ossary:
TsL
ConvF
N`A

tissue simu丨atin!∶
)丨

丨iquid

sens"vlty in Ts1rNoRMx,y,z
no七 apρ丨icab丨 e orno】 measured

Ca】 ihratiom∶ s Perfo「med Accordin臼 to the F0"0w∶ n臼 standards:
a)丨 【EE std"528ˉ20"3,“ !【【E ReCommended Practice for De{errnining the Peak
spa刂 a丨 Averaged speclf c Absorρ 刂on Ra】 e(s∧ R)in七he Human Head from W re!ess
Communica"ons Devices∶ l/leasurement Techniques” i Uune2013
b)丨【CO2209-",“ Measurement ρrocedure for assessment of specific absorption rate of human
eXρosure to radlo frequency fie!ds from hand-he丨 d and body-mounted wire丨 ess
communicat∶on devices-Part"∶ DeVice used neXt】 o the ear(Frequency range of3ooMHz{o
oGHz)”氵Ju!y20"6
c)!EC62200-2,“ProCedure】o measure the spec而 c∧bsorp刂°n Ra】e(sAR)F° r wire丨ess
communicatlon devices used in c丨 ose proXlm{y to the human body lfrequency ranqe of

30MHz】 o00Hzl∴ March20"o
d)KDB865664刂 sAR Measuremen】 Requlrements for亻00MHzto6CHz

Addit∶ ona】 Documentation:
e)DAsY4′ 5sys七em Handbook

meth° ds App"ed and】 nterpretation of Paramo1ers:
o  Meas″ reme″r Condjtj°nsf Further deta"s are ava"ab丨 e from the V臼丨】da】ion Report a七 七he end
ofthe cert∶币cate∧

"f咆

ures s七 ated∶ n七he cert而 cate are va丨 id at the frequency indicated

。  "″ re″na Paramerers"″rr,TsLj The dipo丨 e is mounted with七 he sρ acer七 o positi° n its feed
p° int eXact丨 y be丨 ow the cen】er mark∶ nO ofthe nat ρhan】0m section.With七 he arms oriented
para"e丨 {o the body axis

· Feed p。加rrmpeda″ce and Rerum L° ssj丁hese ρarame】 ers are measured w{h the dip° 丨e
ρ0s"i0ned under】 he丨 iqu∶ df"丨ed phantom The impedance stated∶ s】ransformed from the
measuremen】 at七 he sMA connector七o the feed point The Return Loss ensures丨 oW
renected ρ°Wer No uncertain七 y requ∶ red
·  彐ec=荫oa!Da`ayj0ne way de!ay be扣 帷enthe sMA ConneC七 or and the antenna feed point
No unCe"a∶ niy requ∶ red
·  sAR me日 s″rec″ sAR measured a{the stated an七 enna inρ ut ρoWe∴
·  s∧R norma″ ze扌 sAR as measured,norma"zed to an inρ ut poWer of"VV at】 he antenna
connector
。 s"R ror″°m加a`丁sL paramere‘ j The measured丁 sL parameters are used to ca丨 cu丨a{e七he
nomina丨 sAR resu"

The repo"ed unce"ainty of measurement is stated as the standard unce"ainty of
Measurement mutlp!od by the Coverage factor k〓 2,Which for a norma丨 dist"bu刂on
Gorresponds to a coVera9e probabi丨 ity of appro痴mate丨y95%

Cc1lifca饴 N°:ZI8ˉ60179 Pagc2ofε
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moasurement Comdit∶ ons
DAsY

Head TsL paramotel$
The

sAR res""W∶th HOad TsL

Body丁sL parameters
The

sAR

彐

}nΠ 0umlion.aβ  far as not 0n 1

0AsY Ve‘ ]on E,AsY52 52101 147θ

巨皮 rapo!at∶ om AdVan◆◆d Exl「aρo|auon

ρhan】om T「ip e F at ρhantom51C

Diθtallco D∶ p。!o Cemterˉ TsL 10mm with spaoer

zoom scam ROso!ut∶on dx.dy.dz=6丨 m丨m

Froqllonoy 1750MHz± 1MHz

and ca|cu|ations Wero

Tompor●七
"ro

卩ermj仕:v{y Comd"c刂viψ

"omima∶
Hoad Ts△ paramote” 220°C 401 137mho/m

"oas"red HOad TsL 
ρaramo七 eΓo (220士 02)φ C 412± 6% 1g3mho`m± 6%

Head TsL tθ mporature c"amge d"Γ∶mg test <10°C

sAR avora臼ed oˇer" Cma 【
"臼
)of H° ad TsL Cond{ion

sAR measuΓed 250mW input ρo″or o04mW`g

sAR for nomina丨 Head TsL ρaram0t0灬 norma丨 ized to1W 37,O mW rg± 亻8ε %(k〓η

sAR aˇ ora臼 od oˇor"O C昭
3 (10臼

)°f"ead TsL Cond"on

sAR moasumd 260mW inρut power 40OmW`g

sAR for nomina丨 Hoad TsL pammeters 冂orma"zed to"V叮 伯 θmW幻 出
"7%(k〓

2)

and ca丨 cu丨a"on$wore

Tomperatljro Perm∶tt~∶ tv C° ndllc刂ˇ

"y

"om∶
na∶ Body TsL pa「 ame抬灬 220°C 534 14θ mhorm

m° aβ
"red B°
dy TsL paramete灬 (220± 02)° C 520± 6%

"53mho`m±
♂%

Body TsL temporat"Γe c"ango d"r∶ mg饴 st <10φC

res"】tw∶th日0dV TsL
sAR avora臼od ovor1 ‘″

3 ("臼
)°fB°dV TsL c°冂dm° n

sAR measured 260丨mVVinput power 957mW`g

sAR for nomina丨 Body TsL pammeters norma"zed to1VV θ7,4mW幻 ±亻a,B%(k〓幻

sAR ave`aged over10 Cm3 (亻 Og)°fB°dy TsL Cond"ion

sAR measured 250mW丨 nρ ut ρower 511mVV`g

sAR for nomina|Body TsL parame七 ers norma"zod to1W 201mW幻 ±1B7%lk〓幻

Certifoatc No:Z18-601饣 9 pagc3of8
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Append∶ x(Add∶ t∶ ona】 assessmen‘ outside the scope of C"As LO670)

Amtemna Paramete「sW∶ th Head TsL

|mpodance.tmnsforrnod to feed point 408Ω-260jΩ

Retum Loss -314dB

Antenna Parameters with日 ody TsL

丨rnpedance.transformed to food ρo丨 nt 463Ω 2̄♂8jΩ

Return Loβθ 2̄65dB

Conera】 ▲mtemna Parameters amd Destn

E丨 eot"◆臼Do|臼 y(on° di治cuon) 1085nθ

Afler丨 ong term use with100W radiated power,on丨 yas"ght warminO ofthe dipo!e nearthe feedρ o丨nt can

be rneasured

The d丨ρo|e is made of standard sernirlgid coaXia丨 cab|e The center conductor ofthe feeding丨 ine丨 s di「 eot丨y
connected to the second arm ofthe diρ o丨e The antenna is thereforo short-oircuited勹 rDC-slgna丨 s Onsomo
ofthe diρ o丨 es氵 sma"end caps are added to the dipo丨 e arrns ln ordorto improˇ e rnatChing when|oaded
according to the ρosition as exρ 丨ainod in the"Measuremont Cond{ions"paragraph The sAR data are not
affectod by this Change The overa"d丨po|e|ength丨 s sti"according to the sIandard
No excessiˇ o force rnust be aρ p"ed to tho dip° !e arms.beoause they might bend orthe so丨 dored
connectlons nearthe饴 edpoint may be damaged

A刂 dit∶ ona】
=UT Data

Manu饴 ctured by sPEAG

Cc竹 iioatc No∶ Z18ˉ 6θ 179 Pago4of8
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DAsY5Ⅴalida"oΠ Reportfor Πead TsL
Test Laborato饣 :CTTL,BciJ1ng,C【1ina
DUT:Dipolo I750MⅡ L;Typo:D1750V2;seria】 :D1750Ⅴ 2⋯ sN:IIO1
CommullhathⅡ  systcm∶ U1D OjCW∶ FrcqueⅡ oy∶ 1750MHz;Duty Cydc∶ 1÷ 1

Medlum paraille托 rs used∶ f=1750MHz;σ =1332s in;εr=4123jρ =1000k〃m3
Pllantom scctio⒋ Pjgllt scctit,n

DAsY5CoΠf1guratio11∶

· Probc∶ EX3DⅤ4-sN7464;Co忄
`F(87,87,87)@175θ

 MHz∶ Cal山ratcd∶

9/12/2017

· scⅡsor-sur伍◆c∶ I4il11m(Mecha111c浏 swfaoc De乇 eotioω
· E1ectro刂 cs∶ DA⒘ sⅡ152玑 Calibra妃d∶ 10⒓ /2θ 17
· Pha11tom∶ MFP~V51C;、、e∶ QDO00P51CA∶ serial∶ 1062
· Measllrcme茁 sW∶ DAsY52,Ⅴcrshn5210(1λ sEMCAD X ⅤcrsioⅡ 146,11
(7439)

systoⅢ Porfor1ilanco ChecWZoom sca△ σ区7ⅡD(7又7xD/C刂 bo0:Measuremcilt gri↓

dx=5n1m,dy=5△ 1m,dz-5mm
RefcreⅡ◆e Ⅴaluo=9⒍28V/m∶ Powcr Drift=003dB
Pe扯 sAR rCxtrapol"eΦ =16,5讯kg
sARσ ω=9.04VWk⒏ sAR(10gl=4.9Ⅵη吧
Maxlmu【u vduc ofsAR(measuredl=138W瓜 g

-:,2:

-θ .51l

~g.7:

-习 :1l1

-1:,zG

o dB=13,8W/kg〓 11.40dBW/kg

Datc∶ 06072018

Cerliflcate No:Z18-60179 Pagc5of8
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】mpedamce measuremen!P】 otfor Head TsL

奶

Loq "a臼

,ll 00

40 00

30 00

'0 00
工0 0ll

0 000

iL0 00

-:0 00

-:0 00

-40 00

~s0 Φ0

s工工 smith (R+j× ) sca】 e △ o00∪  [F工  De】 ]

)工  △ 75ooooo CHz  "9 753 Q -2 6臼 B4 0  3=
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DAsY5Ⅴalida】 ioⅡ Roport for Body TsL
Te$t Laboratoψ ;CTTL,Belj1ilg,China

DUT:Dipole1750MⅡL;Type:D1750Ⅴ 2;seria⒈ D1750V2⋯ sN:I101
CommmtathⅡ  sys抬m:UID O,CW1Frequmcy:1750MHzj Du!y CyHo∶ ⒈】
Medium paramctcrs used∶ f=1750MHz;σ =1533s im;ε1=5⒈ 99;ρ =1000kg/iii3
Phantom scction∶ Celltcr scc‘ oⅡ

DAsY5Con丘gurat【 oll∶

Probo∶ EX3DV4-sN7464;CoⅡ vF(86,86j8⊙ @1750MHz∶ Cal【brated∶
9/12/2017

scⅡsor-sllrfacc∶ 14mlll(Mcchalmhal sllrf犯 e Detcct⒗ 11,

Electro11ics∶ DAE4sn1525j Calibrated∶ 1θ/2/2017

Phantom∶ MFP~Ⅴ51C;Typc∶ QD000P51CA;scrld∶ 1062
Measure血em sw∶ DAsY52,V∝s⒗Ⅱ5210(1)∶ sEMCAD X Vers⒗ n】46H
(7439)                                                                  |

sys刂om PerformaⅡ ce CⅡ ocWZoom scaⅡ (7Ⅱ 7x7)(7玟7区”/Cubo0:Mcas“remcot gHd:

dx=5mm,dy=5nlm,dz 5mm
Rctrel1oe Ⅴaluθ =8209Ⅴ m∶ Powcr Dri且 =ˉ003dB
Pe汰 sAR(cxtrap° latcd)=【 73`VVkg

sARl1gl〓 9,"W/k⒏ sAPK10ω =5·11W/kg
Maximll111ValuC of sAR(measLlrcdl=146W瓜 g

-3,::

-ε .ε:

-1ll.1l1l

-1:.3:

-】 :.G:

骅

Date∶ 06062θ 18

汨
︱

o dB〓 I4.6氓\=H⒗ 4dBW/kg

Co竹 ifloate No∶ Z18-60179 Page7° f8
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】mpedance measuremem!P】 ot for日 ody TsL

Loq ma。

;o oo

“o oo

3o oo

2o oo

△rj 00

0 ooo

-=0 00

-20 00

~:o 0o

一
"o oo
-;o oo

5△1 5mith (R+j× ) scalc

)△  工 P500000 CHz  "6 307

工 000U [F1 oel]

0 -2 68△2 Q  3;
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Asset No.： E-438 Model No.： D1750V2 Serial No.： 1101
Environmental 23.2℃,        51   % Original Cal. Date： June 7, 2018 Next Cal. Date： June 7, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

49.8Ω-2.69jΩ 49.664Ω-2.42jΩ <5Ω Pass

Return Loss(dB) -31.4 -31.676 0.9% Pass
SAR Value for
1g(mW/g)

9.04 9.14 1.1% Pass

SAR Value for
10g(mW/g)

4.9 4.8 -2.0% Pass

Item Originak Cal. Result Verified on 2019/12/2 Deviation Result
Impedance, transformed
to feed point

46.3Ω-2.68jΩ 47.186Ω-1.54jΩ <5Ω Pass

Return Loss(dB) -26.5 -26.412 -0.3% Pass
SAR Value for
1g(mW/g)

9.57 9.73 1.7% Pass

SAR Value for
10g(mW/g)

5.11 5.16 1.0% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D1750V2 For Body Tissue

Dipole Internal Calibration Record

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

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

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

Impedance Test-Head Return Loss-Head
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C"ent BTL!nc.
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鳜

霏

中固认可

固际互认

校准
CA1丨 BRAT丨0"
C"As LO;70

Ce"∶ f】cate No: 〓刂BⅢGO"go

CAL10RATl0"|0隹 RTlF∶cAT叵
·
●
∷
●

Obleot D"900砭 s̄N∶ 5d17θ

Ca"bra刂 on Procedure(s〉
       FF氵 1"~003-0"

Ca丨ibra廿 on Procedures for d∶ ρo!ev臼
"dation kits

Ca丨 ibra刂 on date∶               juno7氵 20"g

This ca"bration Certi币 cate docurnen‘ the traceab"ity to nationa丨  standards氵  Whioh rea"ze the physica丨  units of

measu眙 ments(s)The measurements and the unoerta丨 n刂 es w{h oonΠ donco probab"ity are givon on the fo"oWing

pagos and are pa汶 of the cortinca{°

A" ca"b「a刂ons haVe boon conducted in the o丨 osed 丨aboratoFy fac"ity∶ enˇ ironment temperature⒓ 2士sl℃ and

humidity(70%

Ca"bra廿 on Equipment used(M&TE cH刂 ca丨 for ca"brauon)

PHmary standards

PoWer Meter NRVD

Powersensor NRV-Z5

Refe「ence PFobe EX3DV4

DAE4

seconda「 y standards

丨D#

102083

100542

sN7464

sN1525

丨D#

Ca丨 Date(Ca丨 ibrated b⒕ Certncate No)

o1-NoV-17(CTTL.NoU17X0875ω

o1-NoV-17(CTTL.NoU17XOε 750〉

12-sep-17(sPEAG,No EX3-74θ 4~sop17)

o2-o⒍ -17(sPEAGiNo DAE4-1525~⊙ ct17)

Ca丨 Date(Ca"brated by,CertiΠcate No〉

sChodu丨 od Ca"b「ation

Oct-18

Oct爿 8

seρ-18

OCt18

schedu丨 ed Ca"b「a刂on

signa|Generator E4438C

No加VorkAna|yzer E5071C

MY4θ071430 23-Uan-18(CTTL.

MY4θ110C73 24-Jan-18〈 CTTL.

dan-1θ

dan-1θ

NoU18XO05θ 0〉

NoU18XO06θ 1)

Ca"b「ated by∶

Rev丨 ewed by∶

Apρ r0ved by∶

Namo

Zhao Uing

L∶n Hao

Q∶ D∶anyuan

Funα ion

sAR Test叵 nq∶ neer

sAR Test Enq∶ neer

s∧R Prolect Lead◆ 「

貅
碎昀

丨ssued∶ dune11,201θ

Th丨s ca"bratlon certin° ate shaH not be reproduced oxceptin fuH Without written aρ ρrova丨 of the丨 aborato「y

Cc⒒ iflc缸 e No∶ Z18ˉ 60180 Page1of8



=ˉT咒
丨冂Coll0咖 °m碥

ε 0● 臼
mL-mm¨

炯 d No51Xu哕uan Road亠 Ha】dlm Dlst"ct,⒔ c刂 lllg,lOO191.China
Tcl∶ +86ˉ】0ˉ62304633ˉ2079     Fax丨 +86ˉ !0ˉ62304633ˉ 2504
Eˉma1⒈ cttl@山 lllaii|com    llttp〃 www cll】 llattl cll

tissue simu!a{in{∶ ∶丨丨iquid

sens"iv"yin TsL`N0RMx;y,z
not aρρ丨icab丨 e orno七 measured

■

】ossary:
丁sL
ConvF
N`∧

Ca"brauon∶ s Porformed Accordin臼 !o the Fo"oWin臼 s0nda「ds:
a)丨 EEE std亻 528-20"3氵

“
!【【E Recommended Practice for Determining the Peak

sρa刂a!Averaqed sρeci币 c Absorp刂 on Rate(sAR)in the Human Head from Wlre丨 ess
Gommunica七ions DeV∶ces∶ Measurement Techniques” ,刂 une20"3
b)丨巨C6220θ川,“Measurement ρrocedure for assessment of sρ eC flo absorρ刂on rate of human
eXρ osure to radlo frequency fle丨 ds from hand-he丨d and body-mounted Wire丨 ess
communica七ion devices-Part"∶ Device used neX!七 o the ear(Frequency ranqe of300MHzto
6GHzl” ,Ju丨y20"6
c)!EC O220θ 2̈,“Procedure to measure the spec雨 c Absorp刂°n Ra】e(s∧R)F°r wire!ess
communication dev∶ ces used in c丨ose proximity{othe human body(frequency ranOe of
30MHz七 o6GHz)” ,March20"o
d)κDBε05004,sAR Measuremen七 Requirements for"00MHzto6GHz

Add:t∶ oma】 Documentat∶ on:
e)DAsY4′ 5system Handbook

meth° dg App"ed and!nterpre△ t∶on of Parameters:
·  Meas″remenr CondJ〃°″sj Further de{ai丨 s are ava"ab丨 e from the Va"dation Reρ ort at】 he end
of the certifica】eA"fiqures stated in the certiflcate are va!id atthe frequency indicated

。  月″re″na Paramerers"〃rh rsL∫ The diρ o!e is mounted with the spaoerto pos"ion i七 s feed
point exact丨 y be丨ow the center marking°f】hef丨 at phantom section,wi】 h the arms oriented
para"e丨 to the body axis

· Feed PoJnrrmpedance a″ d Re山m Lossj These parame七 ers are measured W{h the dipo丨 e
posltioned underthe!iquid fi"ed phantom The imρ edance sta】 ed is transformed from the
measurement atthe sMA connectorto the feed ρoin】 The Return Loss ensures丨 ow
reflec】 ed powe∴ No uncertainty required
。  Erect"c日

`De妇
yj One-way de丨 ay be尔″een the sMA connector and】 he antenna feed ρoint

No uncertainty required
·  s"R measurec″ sAR measured atthe s七 ated an七enna input ρower
·  sAR″ormaⅢzeJ sAR as measured1norma"zed to an inρ ut ρower of"llV at七 he antenna
connector

·  sAR For nomrna`TsL paramerersj The measured TsL ρarameters are used】o calcu丨 a】e七he
nom丨 na丨 sAR resu比

The reρ orted uncertain七y °f measurement ls sta】ed as the
Measurement multip丨 ied by the Covera° e factor k〓 2, Wh∶ch
Corresponds to a coVeraOe probab"ity of apρ roximate丨 yθ5%

s七andard unce"ain七 y °f
for a norma丨  distr∶ bution

Ccrtiic缸e No:z】 8-6018θ Page2of8
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measurement Cond"ioms
oAsY

Head TsL parameters

sAR res"lt w∶ th Head TsL

Body TsL parameters
The

sAR Ts

as faras nd 0n 1

DAsY Ve"∶om DAsY52 62"0亻  亻47θ

EXtrapo:at∶ on Advonood Extrap°丨a"on

Phamu,m THp丨 eF丨 at Phantom61C

D‘ ta"co D∶ p°∶°C°mtorˉ TsL 10mm with spaCer

zoom scam Roθo!"t:on dx.dy丬 dz〓 5mm

Froq"emcy 1000MHz± 1MHz

and ca丨 cu|ajons were 丨ed

⒎ mpemttjre Po`mjiljvjly Cond"ctj"ty

"om∶
ma!Head丁 sL paramote灬 220°C 400 140mho`m

"eas"亍
od Head TsL parameto灬 (220± 02〉 °C 4"2± 6% 144mho`m士 θ%

Hoad TsL tomporature chamgo d"rimg七 est <10φC

sAR ave「 a臼●d ovor" ‘,9a3 ("臼 )°f Head TsL c° ndm°n

sAR measured 250m、吖input ρoWer ‘)‘)(;mW`g

sAR for nomina|Head TsL pammeters nor丨 ma丨 ized to{Vu 30.:mW幻 ±亻gg%(k〓 2)

sAR aˇ omgod oˇ or亻 O Cma (10臼 )°f Hθad TsL Cond"ion

sAR measured 250mW input poWer 521mVV`g

sAR for nomina丨 Hoad TsL ρammetors norma丨izod ω 彳Ⅵ

`

207mW幻 士
"ε

7%lk〓29

and

Temperat"ro Pθ rm∶廿:v∶ty Co"d"C刂 V∶ ty

"omima!Body TsL paΓ
ame七e灬 220φC 533 1 52mho`m

m。as"r。dB°dy TsL ρaramete” (220士 02)°C 51g± 6% {57mho`m± 6%

Body TsL tomperat"re chamge d"r∶ mg test <10φ C

resu】tw】!h日odV TsL

sAR avora臼 od oˇor" Cm3 ("臼 】°fB0dˇ TsL Cond"ion

sAR measured 250mW input power 102mV叮
`o

sAR for nom丨nal Body TsL par。 motors norma丨ized to1W :9ε mW rg± 饣ε,g%u〓2,

sAR aˇ omOod over刂 O C,9「
3 l00臼

)°fB°dy TsL Cond{ion

sAR moasumd 250mW inρut powo「 62θ mlru`g

sAR for nomina丨 Body TsL pammeto「β norma"zod to1W 2ogmW幻 ±
"g,7%(k〓

2)
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Appemd∶ x(Addit∶ ona】 assessmemts ouuⅡ de the scope of CNAs LO670)

Antenna Parameters with Head丁 sL

丨rnpedanco.transfo「med lo feed point 50θΩ+310lΩ

Return Loss 2̄θ 7dB

Antenna Paramete” with Body TsL

丨rnpedance.transfor丨 med to feed ρoint 472Ω +3θ 0lΩ

Return Loss ī∶
(;OdB

Cenera!A"tenma Parameters a"d Desiσ m

E丨 ect"ca丨 De ay(one d|ect丨on) 1o65ns

Afte「 |on9term use With100W radiated ρoWer,on|yas|ight warrning° fthe diρ o丨 e nearthe feedpoint can
be rneasu「 ed

The dipo丨 e is made of standard semirlO∶ dc0aXia!cab丨 e The cente「 condVotor ofihe feodin° |ine is direct丨y
connected to the second arm ofthe diρ o丨e Th0antenna is therefore short-ci「 cuited foF DC-signa丨 s Onsome
ofthe diρ o!es.srna"end caρ s are added to the diρ o|e armsin orderto∶ mp「ove rnatching when|oaded
according to the position as eXρ |ain0d in the"Measurement Condltions"ρ ara°raph The s∧ R data are not
afFected by this chanOe The overa"dipo丨 e丨 ength is sti"according to the standard

No excessive force rnust be app"ed to the dipo|e arms.bocause they rnight bend orthe so丨 dered
oonneotions nearthe feedρ oinl rnay be damaged

Addit∶ ona:EUT Data

Manufactured by sPEAC

■
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DAsYs Ⅴalida|ion Report for Ⅱoad TsL
Test Laborato卩 :CTTLj BelJlⅡg,ChiΠ a

DUT:Dipole I900MHz;Type:D1900Ⅴ2;serial:D1900V2⋯ sN:5dI79
Commu△1cation system∶ UID O,CV吃 Freqllcncy∶ 1900MHz∶ Dllty Cyclc∶ 1∶ 1

Medillm p盯细【etcrs used∶ f=190θ MHz;σ =1438slul∶ εI=411轧 ρ=10llll kg/m3
Phalltom seojoil∶ Bjglit scc刂 oll

DAsY5Conflgur茁 i°【l∶

o Prob⒐ EX3DⅤ 4ˉ sN7464∶ ConvΠ839,839,83ヵ 廷D1900MH⒎ Cal山ratcd∶
9/12/2017

· seⅡsor-sllr朊 e∶ 14mm(MCchaⅡ 1c浏 surface Dctcc乇 hω
·  Electronics∶ DAE4sn1525;Calibrated:10`2/2017

· Phantom∶ MFP_V51C;Typc∶ QDO00P51CA∶ scrial∶ 1062
· McasuremeⅢ sW∶ DAsY52j VcrsioⅡ 5210(l、 sEMCAD X ⅤersloΠ 】4611
(7439)

sys!om PerforlllaⅡ ce ChocWZoom scaⅡ  σx7xD(7又 7Ⅱη/Cubo0:Mcas刂 ement gr记 :

dx=5Ⅱ 1ili,dVˉ 5nlmj dz=5w1m

RefercⅡ cc Ⅴalue=9541V/m;Power DriΠ =003dB
Pe肽 sAR● x廿ap°latcd)=188W{吨
sAR(Ⅱ g)=9,96W/kg;sAR(10g)=5· 2Ⅱ W/kg
Maxim咖 Ⅳ扯ue ofsAR(洫eas讧Cd)=⒗ 5W瓜 g

-3,口 g

-G.g:

-】
1l.日 :

-1:.:fl

-17.:g

o dB=15.5巾tkg=II.90dBW/kg

骅

Date:06062θ 18

汨
︱

Certifoate No:Z18ˉ 60180 Page5of8
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】mpedance measuremont P∶ o!for Head TsL

珈

△oq ma臼

;0 00

40 00

30 00

20 00

△0 00

0 000

-△0 00

-20 00

-:0 00

~"0 00

-;0 00

s△△smith (R+jx) scale ェ ooo∪  [F△  0el〕

s0 937 Q  3 △θ90 Q  26`>△  工 9000000 CHz
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DAsY5Va】idation Roport for Body TsL                    Date∶ o6o62018
Tcst Laborato刂 :CTTL,Bc刂 i11g,Chi11a
DUT:Dipo】 e19001IⅡL;Type:DI9θOV2;so"a△ D1900Ⅴ2¨ sN:5dI79
Med⒒m para111eters used∶ f=I9oo MH⒎ σ=l跖 5Ⅳmj εf=51%jρ =1000kg/1i13
Phantom sectioⅡ ∶Ceilter secj° il

DAsY5CoⅡ flguratlo且 :

Probe∶ EX3DⅤ4-sN7464;Co血vFσ 32,832,83⒛ @19θ0MHz∶ Cal1br茁ed:
9/12/2017

scⅡsor-sllrfacc∶ 14i1m(MecⅡaⅡ⒒al sur伍◆e Dctcc{iolll

Elcctrollics∶ DAE4s111525;Calibratcd∶ 10丿2/2θ 17

Pllantom∶ MFP~Ⅴ 51C;Type∶ QDO00P51CA;scHal∶ 1062
Moasuromcllt sW∶ DAsY52,Ⅴcrs⒗Ⅱ5210(1);sEMCAD X Ⅴcrsi°Ⅱ14611
(7439))

sy§ teiLl Perfor△ 1aⅡce CⅡ ecWZoo【 i scaⅡ σx7又D(7x7xη/Cube0:Measllrelile茁 grld∶
dx=51i11iij dy=5111m,dz=5△ 1nl

Rcfcrc11cc ⅤaluC=8758Ⅴ /m;Power DHa=-0o5dB
Pcak sAR lcxtrapolatcd)=191习 Wkg
sAR(1g)=10.2W/k⒏ sARα 0g)=5,29W/kg
Ma蛀mum valuc ofsAR(mcasurcΦ =159氓kg

-3.口 7

-ε .g日

-11l.田 1

-1:.Bg

-】 7.:5

汨
]

o dB=I5.9、Ⅴ/kg=12,01dB汛kg

Ccrtiflcate No∶ Z18-60180 Page7of8
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!mpedance measuremont P】ot for日ody TsL

Loq "a臼

50 00

40 00

30 00

20 0o

△0 00

0 000

-△0 00

-20 00

-:0 00

-40 00

-s0 00

■■口 5工工 smith (R+jx〉  sca】 e ェ oo0u [F△ °e】 ]

)工   △ 0000000 CHz  47 ⊥67 Q  : o8臼 3 o  :;"
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Asset No.： E-431 Model No.： D1900V2 Serial No.： 5d179
Environmental 23.2℃,     53    % Original Cal. Date： June 7, 2018 Next Cal. Date： June 7, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

50.9Ω+3.19jΩ 50.389Ω+2.26jΩ <5Ω Pass

Return Loss(dB) -29.7 -29.253 -1.5% Pass
SAR Value for
1g(mW/g)

9.96 9.46 -5.0% Pass

SAR Value for
10g(mW/g)

5.21 4.95 -5.0% Pass

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

47.2Ω+3.99jΩ 46.903Ω+3.48jΩ <5Ω Pass

Return Loss(dB) -26 -26.162 0.6% Pass
SAR Value for
1g(mW/g)

10.2 10.3 1.0% Pass

SAR Value for
10g(mW/g)

5.29 5.35 1.1% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D1900V2 For Body Tissue

Dipole Internal Calibration Record

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

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

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

Impedance Test-Head Return Loss-Head



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body
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C丨 ien七 日TL】nc.

濑 cHA。
霏
Co"ifCate"o:

中固认可

固际互认

技准
CA1!BRAT丨 0"
C"As10570

Oblect D2450V2ˉ sN∶ θ
"9

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

Ca丨ibra刂 on Procedvres for dipo丨eˇa丨idation k∶ ts

Ca"bmtion date∶                 uune1{-20亻 8

This ca"brat丨 on CertiΠ oate documen‘ the traoeab"ity to natlona丨  standards, wh丨 ch rea丨 ize】he physica丨  units of

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

pages and are part ofthe certi币 cate

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

humldlty《 70%

Ca丨 ibra"on Equipment used(M&TE°
"刂

ca丨 for ca"bratlon)

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

Power Meter NRVD

Poworsensor NRV-Z5

Reference Probe EX3DV4

DAE4

socondary standards

01-Nor17(CTTL,No U17XO875G)

o"-NoV-η 7(CTTL.NoJ17XO875θ )
12-sep-17(sPEAG,No巨 X3-74θ4~sep17〉

o2-Oc⒈ 17(sPEAG,No DAE4-1525~Oct17)

Ca丨 Date(Ca"brated by.Corti币ca抬 No)

Oc⒈ 18

Oc}18

sep-1g

Octˉ 18

sChedu丨 od Ca"bration

{02083

1θ0542

sN7404

sN1525

丨D#

signa丨 Generator E4438C

Not"orkAna丨 yzer E507η G
Uan-1θ

Jan-19

MY4θ071430 23-Uan-18(CTTL.NoU18XO05GO)

MY4θ 110θ73 24-Jan-18(CTTL.NoU18XO05θ 1)

Ca"brated by∶

Revlewod by∶

ApproVod by∶

Name

zhao Uinq

L∶n Hao

oi D∶ anyua"

Functlon

s∧R习△βt EnⅡ neer

sAR Test Enq|neor

sAR proleCt1eader

遂勿.

耐拐

丨ssued∶ Uune13,2018

This ca|ibration cert氵ncato sha"not be reproducod exceptin fuH wlthout Written approˇ a丨 0fthe|aboratory

Certifcate No:Z18-60183 Page】 of8
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G】ossary:
TsL
GonVF
N`A

七】ssue simu丨 a七ing!iquid

sens"iV"yin TsL`N0RMx,y,z
not aρρ
"cab!e or not measured

Ca"brat∶ on is PerfO「mod ACCordinO to the Fo"owin0sundards:
a)丨 EEE std"528-20"3,“ !【 EE Recommended Practice for DetermininO the peak
spa刂 a卜AveraOed specmc Abs° rρ刂on Ra七 e(sAR)in七 he Human Head from Wire丨ess
Communications Devices∶ Measuremen七 TeChniques” ;Uune20"3
b)!EC62200-",“Measurement ρrocedure for assessmen七 of spec∶ flc absorption rate of human
exρosure七o radlo frequency fie!ds from hand-he丨 d and body-moun七 ed wire丨 ess
commun∶ ca{ion devices~Part"∶ DeVice used neXtto the ear(Frequency range of300MHzto
CGHzl” ,刂 u丨y1⒉01(3

c)丨 EC62209-2,“ ProCedure to measure】 he spec雨 c Absorp刂°n Rate(sAR)F°r wire丨ess
communication devices used in c丨 ose ρroXim1】y七o】he human body(frequency ranOe of
30MHz】 o6GHzl∴ March20"o
d)KDB805GC4;sAR Measurement Requirements for"00MHzto6GHz

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

methods App】 ied amd】 nterpretatiom of Parameters:
·  陋◆as″虍me″ r CondjrJo″ sj Further deta"s are ava"ab|e from the Va丨 :da】 ion Reρ ort a】 】he end
of the certiica七eA"fiOures sta七 ed in the certiflcate areˇ a"d at the frequency indicated
。  月″renna Paramere尸 s"〃rrl TsL∫ The diρ o丨e is mounted with the spacer七 o ρos∶ti0n its feed
ρ0int eXaCt丨 y be丨ow the Center marking of】 he f丨at phantom section,wlth the arms oriented
para"e丨 七o the body axis
· Feed Po加 rrmpedance a″d Re山rn Losεj These parame】 ers are measured w{h the dipo丨 e
p° slti° ned underthe llquld f丨 丨丨ed ρhantom Theimρ edance sta七 ed is transformed from the
measuremen】 a】 the sMA connectorto七he feed ρoint The Re】 urn Loss ensures丨 ow
re刊ected ρoWer No uncertainty requ∶ red
。 Erecrrrca`Deray one~way de丨 ay behveen the sMA connector and the antenna feed p° int
No unoertain】 y required

·  s月R measlJmd`sAR measured at七 he stated antenna lnρ ut ρower
·  s"R no″″a″ze扌 sAR as measured丿 norma!ized】 o an∶ nρ u七 p°wer of"VV at七he an】enna
connecto∴
o  s∧R forrlomInd TsL parame抬 $j The measured TsL pa「ame七ers are used】 o ca丨 cu丨ate the
nomina丨 sAR resu忙

The rep° rted uncerta∶ nty °f measuremen{ is sta七ed as the standard uncertainty of
Measuremen1 mu丨 tip"ed by the coveraOe fac七 or k〓 2, which for a norma! distribu七 ion
Corresp° nds七 o a CoVeraqe probabi丨 lty of aρ proXimate丨 y95%

Cerlif1cate No∶ z】 8-6θ 183 Page2of8
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Tc⒈ +86-lO冖 62304633ˉ2079     Fax∶ +86ˉ 10ˉ 62304633ˉ 2504
Eˉmal!cttl@cll1llat"∞ m    http//ww盯山llldtt!cn

measurement Cond】 t∶ons
DAsY

Head TsL parameters
Tho仙

"ow丨

sAR resultV"th Head TsL

臼ody TsL parameters
The

奶

sAR

as饴 r as not 0n 1

DAsY Ve灬 !om DAsY52 52101 1476

Extrapo∶ at:om Advanced EXtrap°丨a"on

Phamu,m THρ丨eF|at Phantom5"C

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

zoom scam Reso!utiom d× .dy.dz〓 5mm

Fm臼uomcy 2450MHz± 1MHz

and ca丨 ◆u丨ations Were

Temporat"re Perm""ity Comd"c1∶ v{y

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

meaβ
"red Head TsL paΓ

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

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

sAR aˇ ora°od ör" C陌 3 (1口)°fH。ad TsL Cond"on

sAR measumd 250mW input power 131mW`g

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

幻

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

sAR measumd 250mVVinput power 617mW`g

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

2)

and ca|cu|auons w。 r° 丨ed

Temperat"ro Pθrm"lV]ty Comduc刂 vlty

"omima∶
Body TsL ρaramete灬 220φC 527

"95丨

mho/m

m°agumu B°dy TsL parametθ
"

〈220± 02)°C 541± 0% 198mho/m± 6%

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

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

3 (1臼
)°fB°dy TsL Cond"ion

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

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

2)

sAR臼Vemσ od ovor10 r″
3 (1og)of B°

dy TsL Cond"ion

sAR moasu巾d 250mW|nput ρowe「 5θ3mW`g

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

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

Antenna Paramoters v"th Head丁 sL

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

Return Loss -27θdB

Antenna Parameters、″∶th Body TsL

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

Roturn Loss -265dB

Gemera!Antemna paramo】 ers and Desi臼 n

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

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

The dipo丨 e is made ofstandard semi"Oid coaXia|cab丨 e The center oonducto「 of tho抬 eding"ne is directly
connected to the second arm ofthe dipo丨 e The antenna is therefore short-cirouited for ElC-signa!s 0n some

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

No eX◆essiVe force rnust be apρ

"ed to the dip°

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

Add∶ t】 oma】 EUT Da七 a

Manufacturod by sPEAG

■

CeHiioato No:Z18-6θ 183 Pago4of8
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1d∶ N◆ 51)0l叩刂aⅡ 【kκ)od,H茁 die刂Λ Dist1ict,Boll1ng,1ll◆ 191、 China
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E-ma"∶ ottl@cll1nattl com    http〃 www china+"cn

DAsY5Va】idatio1i Report山 r Πead TsL
Test Laborato饣 :CTTL,Be刂 i△g,ChiⅡ a
DUT:Dipole2450~Ⅰ ⅡL;”po:D2450V2;soHa△ D2450V2¨ sN:919
Commu11icatio△ systcm∶ UID O,CW;Frequc11cy∶ 2450MHz;Duty Cy◆ lc∶ ⒈1
Mediulll paralnetcrs uscd∶ f=2450MHz∶ σ=185s nl;εr=4036∶ p=100θ kg/m3
Phant° m sec刂o血:Cc11tcr seo刂on

DAsY5CoⅡ flgurat⒗丘:

Probc∶ ε臼DⅤ4-sN7464:CoⅡvΠ7”,7⒆,7”)@2筠0MH⒎ Cal山rated∶
9/12/2017

scⅡsorˉsumme∶ 14mm(McchaⅡ lca1surfacc DetectioⅡ
E⒗ctronics∶ DAE4sll152乳 Calibrated∶ 10趁/2017

PⅡalltom∶ MFP~Ⅴ51C;Type∶ QDO00P51CA;scr1al∶ 1062
Mcasurcme“ sW∶ DAsY52,Ⅴ crsloⅡ 5210(1》 sEMCAD X Vcrs1on14611
(7439)

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

dy=5rlm,dz=5Π刂⒒

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

-日 .:z

冖:.:口

-】 ?.g7

-17,2g

-21.G1

DatC÷ θ6112ll18

汨
ο

o dB=22.O Wykg=I3,42dBVV勹 kg

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

Loq ma°

)工  ⒓ 4|00000 ∈li⒓  -z7

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

)工  2 4s00000 CH'  ;冫  997 0  2 田

:0 00

40 00

30 00

z0 00

△0 00

0 000

一△0 00

-仑0 00

-30 00

-"0 00

-50 φ0

Certif1oatc No∶ z【 8-6θ 183 Page6of8
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Eˉ mall cttl@cll】 n扯△com http//nγ⒒chinattI cn

DAsY5Ⅴa1idatioⅡ  RopoH for Body TsL                        Date∶ θ6082018
Tcst Laboratory∶ CTTL,Be刂 iⅡg,Chi11a
DUT:Dipole24501旺 Ⅱz;Type:D2450V2;seria△ D2450V2~sN:9I9
C0m血咖妃atioⅡ system∶ UID O,CⅣ吒FroqueⅡ cy∶ 2450MH⒎ DLltl Cyclc∶ 1∶ 1

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

DAsY5Configuratioil∶

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

scnso△ surface∶ 14mm(MechaⅡ lcal surfacc Dctcct⒗ω
Elcctronics∶ DAE4sⅡ 152凡 Calibrated∶ 10/2/2017
Ph钿△om∶ MFP~V51C:Typc∶ QDθ 0θ P51CA;serlal∶ lO62
McasurcillcⅡ t sW∶ DAsY52j ⅤersioⅡ 5210(1);sEMCAD X Ⅴcrsion14611
(7439)

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

dy=5mm,dz=5111m

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

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

-口 .37

-B,73

-】 3,11l

-17,田 :

-z1.::

d
B
·

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

C◆rtif1catc No∶ Z18-60183 Page7of8



一

￠
丨口Collabomoon碥

且 0● 臼 σ
咖 ⋯

Add No5i Xucyuan Road.Haidian0istri￠t,Bc刂 ing,】 00191,China
1o⒈ +86ˉ lOˉ62304633-2099     F扒 :+86ˉ 10ˉ 62304633ˉ 2504
Eonla】⒈cttl@chl11a|"com h|(p|丨∫、、v小‘china111cn

∶mpedance measurement P丨 o】 for Body TsL

Ξ0 00

40 00

30 00

z0 00

△0 00

0 000

-工 0 00

-20 00

-30 00

-4Φ  00

_s0 00

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

>△  2 4:00000 CH`  49 040 Φ  犭 7372 Q  3(

Γ猢陶螂淄邸瑙螃龈箨鹚狎螂璐讳中净卿牌邸罅皤蛘璐蚶獬簿琊镄瑚岬· {伪睁竿△讣0 ·|△ 0●

奶

Ccrtifl◆ato No:z18-60183 Pagc8of8



Asset No.： E-434 Model No.： D2450V2 Serial No.： 919
Environmental 23.1℃,        51   % Original Cal. Date： June 11, 2018 Next Cal. Date： June 11, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

53Ω+2.85jΩ 51.869Ω+1.09jΩ <5Ω Pass

Return Loss(dB) -27.9 -27.192 -2.5% Pass
SAR Value for
1g(mW/g)

13.1 12.4 -5.3% Pass

SAR Value for
10g(mW/g)

6.17 6.2 0.5% Pass

Item Originak Cal. Result Verified on 2019/12/3 Deviation Result
Impedance, transformed
to feed point

49.9Ω+4.74jΩ 48.100Ω+5.29jΩ <5Ω Pass

Return Loss(dB) -26.5 -24.913 -6.0% Pass
SAR Value for
1g(mW/g)

12.7 13.1 3.1% Pass

SAR Value for
10g(mW/g)

5.93 6.12 3.2% Pass

Impedance Test-Head Return Loss-Head

Dipole Internal Calibration Record

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

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

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

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D2450V2 For Body Tissue



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body
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C"ent 日丁L∶mC

■
中国认可

固际互认

校准
CAL丨BRAT丨 0"
C"As LO;70

濑 cHA。

Cert∶刂卩:cate No: z亻 8￡0刂 B4

Oblect D2θ00V2-sN∶ 10G7

Ca"bration P「 ocedure(s)          FF z11~。
。3ˉ01

Ga!ibra刂 on Procedures for dipo丨 e va"dau° n ki抬

Ca丨 ibration date∶                 June"1,2018

Th|s ca"bratlon Cert∶ Π◆ate docurnents the tracoab"ity to nationa! standards. whi◆ h rea"ze the ρhysica| unlts of

measurements(s◆ The rnoasurements and the uncertain刂 es w{h conndenoe ρrobab"ty are O"on° n the fo"oWing
pages and are part(∶

)|{丨 th{::}co"iflCato

∧

" ca"bra刂

ons have been conduoted in 七he c丨osed 丨aboratory fac"ity∶  enVironment tomperature(22± 3〉℃ and

humdity<70%

Ca"b「ajon Equiρ ment used〈 M&TE c"刂 ca丨 for oa"bra"on)

P"mary standards

Power Meter NR∨ D
PoWorsensor NRV z5

Reference P「 obe EX3DV4

DAE4

secondary standards

丨D#

102083

100542

sN7404

sN1525

丨D#

Ca丨 Date(Ca"brated by,Certi币cate No〉

o1-No艹 17(CTTL.NoU17XO8750)

o1-NoV-17(CTTL,NoU17XO875θ )
12-sep冖17(sPEAG.No EX3-74G4~sep17)

02-0Ct-17(sPE∧ G亠 No DAE4-1526~Oct17)

Ca|Date(Ca"brated by.CertiΠ cate No)

sChedu丨 ed Ca"bralion

oot-18

Oct-18

seρ-18

OCt-18

schedu丨 od Ca"bra刂 on

signa|Generator E4438C

NehVork∧ na丨yzor E5o71c

MY4θ071430 23-Uan-1θ (CTTL.

MY46110θ 73 24-Uan-18(CTTL,

Uan-19

Uan-1θ

NoU18XO05θ 0)

NoU18XO05θ 1)

Ca"brated by∶

Rev!ewed by∶

∧ρρr0v0d by∶

Narne

zhao Uino

Lin Hao

Q∶ Dlanyvan

Funotion

sAR Test Engineer

s∧ R Test En刨 neer

s∧R Prolect Leader

|ssued∶ Uune13.201g

This ca"bration oertincate sha"not be reproduced eXceptin fu"without written approva|of the丨 aborato「y

Ce丘iflcate No∶ Z18-6θ 】84 Pagc i of8
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tissue simu丨ating丨 iquid

sens{""yin TsL`NORMX,⒈ z
not aρp"cab丨 e or not measured

C!ossary:
TsL
ConVF
N`A

Ca!ibra刂 on is performed Accord∶ n0to the Follow∶ n臼 s臼 mdards:
a)丨 EE【 std1628-20"3,“丨EE【 Re◆ommended Prac"ce for Determininq】 he Peak
sρ a刂a卜AveraOed speclfc Absorρ uon Ra】e(sAR)in】 he Human Head from VVire丨 ess
Communica】ions DeViCes∶ Measuremen{Techniques” ;June20"3
b)!EC62209-",“Measuremen】 ρrocedure for assessmen七 of sρ eci币 c absorp刂 on rate of human
eXposure to radio frequency f∶ e!ds from hand-he!d and body-mounted wire丨ess
◆ommunlcat丨 on deVlcesˉ Part"∶ Deuce used nextto the ear(Frequency ran9e of3o0MHzto
6GHz)”氵Uu!y20"6
c)!【 C62209-2,“ Procedure to measure七 he speci币 c Absorpuon Rate(sAR)F° r wire丨ess
communlca刂 on deVices used in c丨ose proximity to the human body lfrequency ran° e of
θOMHzto OGHz)” ;hllarch20"o
d)κDB865CO4,sAR Measurement Requirements for"00MHz】 o6GHz

Additioma!DoCumemtat∶ om:
e)DAsY4′ 5system Handbook

meth° ds App】 ied and∶ nterpreut∶ on°f Parameters:
o  Meaε uremenr Co″ diti°″s∫ Further detaib are aVai!ab丨 e from the∨ a"da七 ion Report a七 七he end
of the certificate A"ngures sta七 ed in the certificate are va"d at】 he frequency indicated
o  An抬n″a paramerers"″ 扌”TsLj The dipo丨e is mounted wlth the sρ acerto ρos{i°n{s feed

ρo∶ n七 eXaCtly be!ow】 he center markinO ofthe nat phan】 om section.With1he arms oriented
para"e丨 to七he body axis

o Feed POJr,rrmpeda″εe and RerlJrn L°ssj These ρarameters are measured w"h the d】ρo丨e

ρositioned underthe!iquid fi!丨 ed ρhantom 丁he impedance s七 ated o七 ransformed from the
measurement atthe sMA connectorto】 he feed ρo∶n1 The Return Loss ensures!ow
renected ρ°wer No unCe"ainty required
。 ErecrrJca`De丨 ay∶ 0ne-way de!ay bemeen七 he sM∧ connector and七 he antenna feed po∶ nt
No uncertain七 y required

●  s/l尺 meas″ redj s∧ R measured at七 he stated antenna lnρ ut power
·  sAfP″ormarrze扌 sAR as measured,norma"zed to an lnpu】 power of"VV atthe an{enna
connector
·  sAR for″omlna∫ Tst paramerers∫ The measured TsL parame七 ers are used七 o CalCu丨 a】e the
nomina!sAR resu"

The reported uncertainty °f measurement is sta{ed as 七he standard uncertainty of
Measuremen七 mu丨七ip丨 ied by the coveraOe faotor k〓 2, whiCh for a norma丨  distribu】 ion
Corresp° nds to a coveraOe probabi丨 ity of approx∶ ma七e丨yO5%

Certif1catc No:Z18-60184 Page2oF8
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measurememt Co"d∶ t∶ons
DAsY

Hoad TsL parameters
The

sAR resu"u"th Head TsL

日ody TsL paramete「s
The

sAR resu!tW"h

as far as 0n

0AsY Vo‘∶om D∧sY62 52101 "476

EXtrapo!at∶ on AdVanced EXtraρ o丨 auon

Pha"k,m T"p丨 eF丨 at Phantom51C

D∶stamce D∶ po!e ComterⅢ  TsL 10mm with spaoer

zoom scam Reoo!Ⅱ t∶om dx.dy.dz〓 5mm

Froqliomcy 2600MHz± 1MHz

and oa|ou|atlons Were

Temperat"Γ e ρormltt~∶ty Comd"ot∶ v"y

"om∶

mal Head TsL paramo饴 灬 220°C 3θ o 1 θ6mho`m

"o臼
s"「ed Head TsL parameters (220士 02)°C 399士 θ% 201mho/m!6%

Hoad TsL temporature chamg。 duri"g teθ t (10°C

sAR aˇ ora臼 od oˇer" C卿
s (亻
臼)°f Head TsL Cond"on

sAR mθ asurod 260mlru丨 nput ρ°wer 141mW`o

sAR仙 r nomina丨 Head TsL paramoters norma丨 izod{o1VV sC"mW rg± 1ε ε%lk〓2)

sAR ave「 a臼●d ovor"0 ‘″
, (10臼

)°fH°。d Ts△ Cond"ion

sAR measured 250mVVinput ρoWor 633mVV`g

sAR fo「 nomina丨 Head TsL ρ臼ramotors norma丨 ized to1W 253mW幻
="g冫
%(k〓2)

and ca丨 cu|ations wero

Temperatljre Porm∶ tt~{y Conti"ot∶ v{y

"om∶

na∶ Body TsL paramete卜 220°C 525 210mh⒍ m

"eas"Γ
ed Body Ts△ paramete" (220± 02)°C 540± 6% 216mhoym± 6%

Body TsL tomperature change dur:"g饴 st (10φC

TsL
sAR avom臼 ◆d ovor1 Cm3 (0臼 )°fB°dV TsL Cond{on

sAR meaθ 凵md 250m、吖input powe「 137rnW`g

sAR for nomina丨 Body TsL pammeters norma"zed to1W 55⒓ mW`g±
"B8%“

〓2)

s∧Raˇom臼od oˇer"O Cm3 (10臼 )°fB°dy TsL Cond{ion

sAR measured 260mVVinput power θ00mVl``g

sAR for nomina丨 Body TsL p日 rameters norma"zed to1W 24'OmW幻 ±{⒏7%(k〓 2)

Ccrtifcate No∶ Z18-60i84 Page3of8
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Appendix(Add∶ t∶ oma】 assessments ou岱爿de the scopo° fC"As LO670)

Amtemna Paramote"with Head TsL

丨rnpedan◆ o,transformed to feod point 476Ω 6̄9勾Ω

Return Lo◆ s -225dB

Am1emna Parame!e"with Body TsL

丨rnpedanco.|ransformed】 o feed p° 丨nt 438Ω 5̄5旬Ω

Return Loss 2̄11dB

Gonera】 Anten"a Parameters amd Desi臼 n

【丨oot"ca|De丨 ay(°ne dimction) 1012ns

Afte「 丨ong term use with亻 00W radiatod p°wor,on丨yas"Oht Warming ofthe diρo|0nearthe foodρ oint can
be rnoasured

The diρ o丨e is made of standard semir丨 g∶d coaXia丨 Cab|e The center conduotor° fthe feod丨 nq"ne is direct|y
connected to the second arm ofthe dipo丨 e The antenna is therefo「 e shoFt-Cirou丨 ted for DC-signa|s Onsomo
oftho dip° |es.sma"ond caps are added to the dipo丨 e arms in orderto irnprove rnatching when丨 oaded
acoord丨 ng to the position as eXp|ained in the"Measurement Cond{ions"paragraph The sAR data are not

affectod by this Change The overa"dipo|e丨 ength is sti"according to the standa「d
No excessive force must be app|iod to the dip° 丨e arms】 because thoy might bend orthe so丨de眙d
oonnections nearthe fe◆ dρoint may be damaged

Add∶ t∶ona!EUT Data

Manufactumd by sPE∧ C

Ce竹 iicate No∶ z18-60184 Pago4of8



|

h cd油咖
"曲

ε 臼 ● 臼 ■

mLlmmm¨

Add No51Xuo刈 an R∞d,H"dlan DistHct,Bc刂 ing,!00191、 China
Tc⒈ +86-10ˉ 62304633ˉ 2079     F“ ∶+86ˉ 10ˉ62304633-2504
E-mal⒈ cttl@cll1l1attI∞ m    h“ p∶〃ww⒒ cllinatt1cn

DA(;】LI5Ⅴ a】ida"oll Rεport for Ⅱead T(】L
Tcst Laboratoq:CTTL,Be1Jl11g,Chi11a

DUT:Dipo】 o2600MHz;Typ⒐ D2600Ⅴ2;se"a⒈ D2‘00Ⅴ2¨ sN:1067
Co△1mllⅡlcati0Ⅱ systcⅡ⒈UID O,CⅤ吃FrcquenCy∶ 2600MHz∶ Duty Cydc∶ 1÷ 1

Med缸m para111et∝ s used∶ f=2600MHz∶ σ=201s/mj ε【=3993∶ ρ=1θ00kg/m3
Ph钔
"om scctloⅡ

∶Coilter scctlo血

DAsY5Co11flguratioil∶

· Probe÷ EX3DⅤ4-sN7464;CoⅡvF(776丿 776j776)@2600MHzj Calibratcd∶
9/12汔 OI7

· scnsor乇 urface∶ 14111m lMechallhal surhcc D⒍ ect⒗”
·  Elcctr° nics∶ DAE4sll1525;Calibratcd∶ 10趁/2017

· Phalltoill∶ MFP_V51C;Typc∶ QDθ00P51CA∶ scrial∶ 】062
· Mcaswemcllt sW∶ DAsY52,Vcrs1oⅡ 5210(l);sEMCAD X Ⅴσsio⒒ 146H
(7439)

DⅡole Calibra"oⅡ尼oom scall(7x7x● σx7xD￡ ubc o∶ Mcasu‘mcilt grid∶ dx=5nlm,
dy=5iillll,dz=5Ⅲ△⒒

RcfcreⅡ oc Ⅴalue=9820Ⅴ /m∶ Powcr Doa=-002dB
Pcak sAR(cx廿ap° lated)=3θ 3邮kg
sARα ω=卫4.1W/kg;sARα 0ω〓6·33W/kg
Maxim咖 vallle of sAR(mcasllred)=242Nkg

-日 ,s7

~g:3

丬口.Otl

-1B.::

-23:3

骅

Date:06112018

汨
ο

θ dB=24,2、V1kg〓 I3.84dBW瓜g

Certiicate No÷ Z18-60184 Page5of8
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Eˉ ma1⒈ ◆

"丨

@chiⅡ at"◆ om     http∶〃ww盯 chinatd cn

impodance measurement P】otfor Head丁 sL

s0 00

40 00

30 00

20 00

△0 00

0 000

-△ 0 00

-20 00

-:0 oo

-40 00

-s0 00

s王△ 臼nit h (R+j× ) s‘ a】 e △ ooou (△工 De】 ]

)△  2 6oo0000 CH2

C◆rtifloate No÷ Z18-60184 Page6of8
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Λdd∶ No51Xucyum Road亠 I】aldlan D1st"c↓ .ε c刂 ing-100】 91.China
Tc!∶ +86ˉ 10ˉ62304633~2079     F岔《+86ˉ 10ˉ 62304633ˉ2504
Eˉma"c扯 l@clllnat"com    llttpWψ、vw◆ hlllait【 cⅡ

DAsY5Va】ida竹ioⅡ Report for Body TsL
Tcst Laboratory∶ CTTL,【 le刂 i11g,Chi11a

DUT:Dipole26001IⅡ L;Type:D2600V2;soria】 :D2‘00V2¨ sN:IO67
Corm△u△icati°血system:U1DO,CW;Frequc⒒ cy∶ 2600MHz;Du饣 Cyolc∶ 1H
Medhlll paramet° rs used∶ f=2600MH⒎ σ=2157Ⅳm;ε!=54θ 1;ρ =100θ kg/li13
Pllailtom seotloll∶ Rigllt sec‖ oⅡ

DAsY5CoⅡfIg△ rat⒗n∶

Pr°bc∶ EX3DⅤ4-sN74‘4;CollvFσ 84j784,784)@260θ  MHz;Ca1山ratcd÷
9/12/2017

seⅡsorˉ surface∶ 14mm(MCcban⒒ al surfmc Dctec刂 o1i|
ElcctroⅡ ic$∶ DAE4sⅡ 1525;Calibratcd∶ 10砭/2017
Phmtom∶ MFP_Ⅴ;1C∶ Typc∶ QDO00P51CA;serlal∶ 1062
Mcas讧cmcnt sW∶ DAsY52,Ⅴcrs⒗Ⅱ5210(1、 sEMCAD X Ⅴσs1on146"
(7439)

DⅡ°le Calibra"oⅡ 尼oom scan σx7xD σx7xD/CubC0∶ Mcasurcment gr1d∶ dx=5mImj
dy=5mm,dz=5Illlll

Rcfercncc Valuc=7844V/m;Powcr DH且 =-005dB
Pcak sAR lextrapdatcd)=295芯\g
sARα 砂=1⒊7W/1g sA【 10ω =⒍11W/kg
Maximulll value of sAR(mmsllrcd)=235W瓜 g

-口 ,:g

~g:g

-{田 ,llg

-1B7B

-23.口 7

骅

Datc∶ 0(;0(;1:θ 1(;

d
B
·

o dB=23.5、Ⅴ/kg=I3.71dBW/kg

Ccrlif1cat◆ No:Z18-60184 Page7of8
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】mpedance measurement P】 otfor Body TsL

丁r1 5△△ L00 Ma口  工0 00dn/ Ref 0 000dB [Fェ ]

奶

s0 00

40 00

30 00

∶0 00

⊥0 00

0 000

-工0 00

-[0 00

-30 00

-40 00

-50 00

>工  ' φ000000 CHz -

口■口 t11 smith

)工   2 6000000

(R+j× ) sca】 e △ 000∪  [F△  oel]

‘Hz  4: 臼宫
" Q -5 5943 0  

工0
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Asset No.： E-435 Model No.： D2600V2 Serial No.： 1067
Environmental 23.1℃,         57  % Original Cal. Date： June 11, 2018 Next Cal. Date： June 11, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZHL-42W+ QA1333003 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019
Model No

Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

47.5Ω-6.92jΩ 45.363Ω-6.39jΩ <5Ω Pass

Return Loss(dB) -22.5 -22.203 -1.3% Pass
SAR Value for
1g(mW/g)

14.1 13.5 -4.3% Pass

SAR Value for
10g(mW/g)

6.33 6.09 -3.8% Pass

Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

43.8Ω-5.59jΩ 44.015Ω-3.61jΩ <5Ω Pass

Return Loss(dB) -21.1 -21.589 2.3% Pass
SAR Value for
1g(mW/g)

13.7 14.3 4.4% Pass

SAR Value for
10g(mW/g)

6.11 6.37 4.3% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D2600V2 For Body Tissue

Dipole Internal Calibration Record

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

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

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

Impedance Test-Head Return Loss-Head



Calibrator: Approver:

Validation Report for Head TSL Validation Report for Body TSL

Impedance Test-Body Return Loss-Body
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CHAs

CertinCate Ho:  z"ε 6̈0"ε5

中国认可

国际互认

校准
CAL丨 BR^T丨0"

C"As LO070

C"ent      【lTL|nC.

Oblect D5GHz∨2-sN∶ 亻100

Ca丨 ibra刂on Procodurelsl       FF~z们
~0。 3ˉ01

Ca!∶ bration P「 ocedures for d∶ρo!e va丨 ida刂 on k{s

Ca"bratlon date∶                 June20.201θ

This ca"bratlon Certii◆ ate documents the traoeabi丨 ity to nationa! standards, whiCh rea"ze the physioa丨  un{s of

measurements(sll The measurements and the uncertain刂 os w"h◆ on币 denco probab"ity are0lven on the fo"oWing

pages and are part oftho cert丨 ncate

A" ca"bra刂 ons have beon conducted in the c丨 osed 丨aboratory fao"ity∶  envi「 onment temρ erature⒓2士ω℃ and

humid丨ty<7o%

Ca丨 ibra刂on Equipment used(M&TE c"刂 ca丨 for ca"brauon)

P"mary standards        丨D#         Ca丨 Date(Ca"brated by.Certiioate No)    schedu|ed Ca丨 ibrauon

PoWer Meter  NRP2

Powersensor NRP-Z91

Refe眙nceProbe EX3DV4

DAE4
DAE4

standards

o1-NoV-17(CTTL.NoU17XO8756)

o1-Nor17(CTTL,Nod17XO8750〉

25-Jan-18(sPEAG亠 No EX3-3g4θ ~Jan1θ〉
o2-Oct-17(sPE∧ G,No DAE4-1525~OCt17)

15-Dec17(sPEAC,No D∧ E4-777~Dec17

Ca|Date(Ca"brated by.Cert丨 noate N° )

OC⒈18

Oct-{8

Jan-"`)

Oct-18

Do← 18

schedu丨 ed Ca"bration

102083

100542

sN384G

sN1525
sN777

丨D#

signa|Generato「 E4438C

Ne心″orkAna丨yzorE5071C

Uan-19

Uan-1θ

MY49071430 23-Uan-18(CTTL.

MY4G亻 10073  24-Uan-18(CTTL,

NoU18XO0500)

NoU18XO05θ 1)

Ca"brated by∶

Review{::氵 }d by∶

ApproVod by∶

Name

Zhao Uing

Lin Hao

Q∶ Dianyuan

Function

sAR冂ost En0ineer

sAR Te⒍ EnOineer

sAR prolect Leader

signature

砾乞

丨ssued∶ Uune23,2018

Thls ca"bra刂 on ce时丨ncate sha"not bo roρ roduoed oxcep】 丨n fu"Without Writton approva|of the|aboratory

Celiif1cate No∶ Z18-60185 Page】 of!6
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Add No51Xucvuall Road,Haidian District.Bc刂 !ng,100191,China
Tcl∶ +86ˉ lOˉ62304633-25】 2     Fax∶ +86-】 0-62304633-2504
Em茁⒈cttl@c"nattl∞m   http//ww⒒ 山而attl cn

Π

C】ossary:
TsL
ConvF
NrA

tissue simu丨ating丨 iquid

sens{~"yin TsL`NORMX,y;z
no七 apρ丨icab丨e or not measured

Ca"brat∶ on∶s Performed Accord】 n臼 to the Fo"oW∶ ng standards:
a)!E【 E std"528-20"3,“丨【E【 Recommended PractiCe for DetermininO the Peak

sρa"a卜Avera9ed spec雨 c Absorρ刂on Rate(sAR)in the Human Head from llVre!ess
CommuniCations Devices∶ Measurement Techniques∴ Uune2o"3
b)!EC O2209-",“ Measurement ρrocedure for assessmen七 of sρ ec而c abs0rρ刂on ra七e ofhuman
eXposure to radio frequency fie丨 ds from hand-he丨 d and body¨moun七ed wire!ess

commun∶ ca{ion deVicesˉ Part H∶ Dev∶ce used nextto七 he ear(Frequency ranOe of300MHzto
6GHz)” !Ju丨y20"o
c)!EC G220θ -2,“ proCedure七o measure七 he speclfc Absorp刂 on Ra{e(sAR)F° r wire!ess
commun∶ catlon deV丨 ces used in c丨ose ρroxim1y to the human body lfrequency ranOe of

30MHzto OGHz)” ,March2010
d)κDB8C5CO4i sAR Measurement Requiremen1s for"00MHzto C GHz

Add∶ t∶o"a!Doc"montation:
e)DAsY4′ 5sys七em Handbook

meth°ds App!iod and】 nterpretat】 om of paramete「 s:
o  Meaε″虍menr Co″ dj【i°″εj Further detaib are ava"ab丨 e from the Va丨 ida】 ion Report a】 the end
of the certlficate A"figures stated in the Certif∶cate are Va"d atthe frequency∶ ndicated

。  A″ re″na Paramerers w|rh rsL∫ The d∶ p°丨e is mounted with七 he spaCer to position its feed
point exaCt丨 y be丨 oW the center markinO ofthe f!a七 ρhantom section丿 Wi七h】 he arms oriented
para"e丨 to】he body axis

·  Feed POjnrrmpedance a″ d Re山rn Lossj These parame】 ers are measured w{h{he diρ o!e
positioned under乇 he"quid fl"ed ρhantom The impedance stated is】 ransforlmed from the

measuremen七 a{】he s、
"A conneCtorto the feed 

ρo∶nt The Return Loss ensures丨 ow
re"ected poWer N° uncerta∶ n七y requ丨 red
。  Erecrnca`Debyi One-Way de丨 ay beb″een the sMA connec{or and七 he an】enna feed ρoint

No uncertain七 y required

·  s”R measuredj sAR measured atthe stated antenna input ρower
●  s∧R norrma″ze扌 s∧R as measured,norma|lzed to an inρ ut p°wer of"llV at七 he an】enna
connecto∴

· s月R for nomrna`TsL pammerersj The measured丁 sL parame】ers are used to Ca丨 Cu丨ate the
nomina!sAR resu"

The reρorted uncertainty of measurement ∶s s七ated as 七he s七andard uncertain】 y of
Measurement mu"iρ 丨ied by the coveraOe fac七 or k〓 2, Wh∶ Ch for a norma丨  distrlbution
Corresρ onds t0a covera9e ρrobabi!i】 y of apρ roximate丨 y95%

Cerlifcatc No∶ Z18-6θ 185 Page2of16
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moasurement Cond∶tio"s
DAsY

Hoad TsL pa「ameters a16200mHz
The

sAR resu】t with Hoad丁 sL at6200mH〓

as far as not 0n 1

DAsY Vem∶on DAsY52 52101 147C

EXtrap° !at∶om AdVanced Extrapo丨 at on

Phamtom THp丨 oF丨 at Phantom51C

D∶stamco Dipo!o Cemterˉ TsL 10mm With spaCer

zoom s￠ an Reso!"t∶ ojl dx,dy=4mm,dz〓
"4mm

Graded Ra"o=14(z dimction)

Frequomcy

5200MHz± 1MHz
5300MHz± 1MHz
5500MHz± 1MHz
5600MHz± 1MHz
6ε00MHz± 1MHz

fo"oW丨 no oammeters and ca丨 cu丨auons were

TOmperat"Γ e Perm∶廿~{y Cond"ctiˇ∶ty

"om∶ "al"ead TsL paramote卜
220φC 360 4C6mhdm

"eas"md Hθ
ad TsL paΓ amote” (220士 02〉 ·C 366± 6% 463mhorm士 θ%

"ead TsL饴
mporat"ro chamge d"r∶ ng teθ t (10φC

sAR臼 vora臼 ed ovor1 Cma ("臼 )°fH°ad TsL Co冖 d{ion

sAR measurod 100mVVinput ρowor 750mW`g

sAR n,r nomina丨 Head TsL ρarameters norma"zed to"VV 763mW勹 ±244%(k〓 2)

sAR averaged oˇ or"O C饰
·
 ("Og)° fH°ad TsL c° ndm°n

sAR measured 100mW丨 nput ρowor 21θ mVV`g

sAR for冖 om na丨 Hoad TsL ρammotoro norma"zed to"V吖 犭 7mW`g± 242%(k=2)

Ccrlifoate No∶ Z18-60185 Page3of16
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Head TsL parameters at5300mHz
The h"oW丨

sAR resu】 t With Hoad TsL at6BOO mHz

Head TsL parameters at660o mHz

sAR resu】tw:th Hoad TsL at6500mHz

and ca丨 cu丨a"ons were 丨od

Temperature PeJm∶ tt"ity Co"d"ot∶ viψ

"omi"a!Hoad TsL parameto灬
220°C 36θ 476mho/m

meas"red Head丁 sL paramotθ 灬 (220± 02)°C 363士 θ% 475mho`m± 6%

Head TsL抬 mperat"re chanσ o d"r∶
"g七
est (10·C

sAR avoragod ovor1 Cm3 (亻 g)of Hoad丁 sL Cond"ion

sAR moaθ u的 d
"00mVV inptit powor

760mVV`g

sAR for nomina|Head TsL ρarameters norma丨 ized to"VV 70gmW幻 ±244%“〓η

sAR avomgod ovor10 Cm3 (0Og)of H° ad TsL Cond"ion

sAR measured nOO mw input ρower 220mW`g

sAR for nomina|Hoad TsL paramoters no「ma"zed to1W 22亻 mW勾 ±242%lk〓 2)

)aramoterβ and ca丨 cu丨 a】 olis

Temperat"re 卩orm{刂 ∶̌ψ Co"d"o!∶ v∶ ty

"om∶

ma∶ Hoad TsL ρarameto灬 220°C 35θ 4θ6mho`m

meaθ
"r。
dH°ad TsL ρaramote灬 (220± 02)φC 356± 6% 4θ4mho`m± 6%

HOad丨sL tompeΓat"ro chamge duΓimg lest <10φC

sAR averagod oˇ or亻 Cm3 ("臼 )°fH°ad TsL Cond"ion

sAR measured 100mW input poWer 808mVV`g

sAR仙r nomina|Head TsL parameters norma|izod to1VV 80gmW`g± 244o/。 (k〓 2)

sAR avomgod ovor"O Cm3 (10g)of H° ad TsL Cond"ion

sAR moasu「ed 100mW input power 230mW`g

s∧R仙r nomina丨 Head TsL parameters norma|ized to1VV 230mW幻 ±242%(k〓 2)

CcrliΠ cate No∶ Z18-60185 Page4of】 6
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Head TsL parameters at6600mHz
The

sAR result w∶ th Head TsL at5000mHz

Head TsL parame1ers at5gOO mHz

sAR resu!tw∶t"Head丁sL at6800mHz

奶

and ca丨 ◆u丨 a七 ons wore

Tomporat"ro Perm"~∶~ Comd"C刂 Vlty

"omina∶
Head TsL parame拄 灬 220φC 365 507mhdm

m° aθ
"Γ

od Head TsL paramo七e" (220± 02)°C 368± 0% 4θ8mh⒍m± 6%

Head TsL tempor|氵 !t"rθ cham臼 0d"r∶ ng t。 st ("0φC

sAR aˇ◆ra臼 ed oˇ◆r亻 C砌
a (1g)of Head Ts△ Cond"ion

sAR measured 10o mW nρ utpo、
"er

785mW`g

sAR亿 r nomina丨 Head TsL parameters norm臼
"zed to1VV

786mW幻 ±244%lk〓 2丨

sAR aˇ ora臼 oo oˇor10 Cm3 (10臼 )°fH°ad TsL Cond"ion

sAR moasu「ed 100mW input powor 225mW`g

sAR fornom丨 na丨 Hoad TsL pammeters norma|izod to1lrV 225mW幻 ±242%lk〓η

and were

Temperat"re p0"口
:tt∶ ǐty Cond"ctiˇ∶ty

"ominal H◆
a‘ TsL paramet◆由 220°C 35δ 527mhdm

mea台 ljr°d Head TsL paramote灬 (220士 02)φ C 350!6% 524mho`m± 0%

HOad TsL temperatljre chamgo dtjr∶ mg teθ t (10°C

sAR aˇ ora臼 od ovor1 Cm3 ("g)of H° ad TsL Cond"io冂

sAR moasurod 100mW inρ ut ρowor 778mVV`9

sAR for nom na丨 Hoad TsL parameters nor丨ηa"zed to1VV 770mW`g± ⒉.4%仵η

sAR avoragoti oˇ er亻 O Cm3 (亻 0臼)°f"eau TsL Cond"on

sAR measumd 100mVV inρut pouler 221mVV`g

sAR for nomina{Head TsL ρarameter$ norma"zed to1W 22"mW勺 ±24.2%(k〓2)

Ce丘 ifloate No:z18ˉ 60185 Page5of16
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日ody TsL paramete■氵at6200mHz
The

sAR

日ody TsL pa`ameters at6300mHz

sAR

and

Temporat"re Pormitt"∶ ty Comd"ct∶ vity

"om∶ "a!Body TsL parame△
灬 220φC 4θ o 5g0mholm

measur。 dB°dy TsL paramete灬 (220± 02)φ C 4ε 8± 6% 532mho`m± 6%

Body TsL tempera1"re chamge d""mg tost ‘(10°C

resu∶t wi】 h TsL at6200mHz

sAR avθra臼◆d ov°「亻 Cm3 ("g)of B°dy丁sL Cond"ion

sAR measurod 10o mW input ρower (;θ()mW`(】

sAR hrnom na丨 Body TsL ρarameters norma"zod to1VV Cθ 8mW`g± 24,4o/。 (k〓 2)

sAR avora臼od ovo`亻 0 o羽
a (亻
。臼)°fB° dy TsL Cond{ion

sAR measured 100mlru冖 pu七 ρoWer 1 92mW`g

sAR hrnomina|Body TsL param{::)丨 |∶ er{||} norrna"zod lo1W 1θ 2mW`g± ⒉⒓%|k〓2)

and ca|cu|auons Were

Tomρ orat"re pormk"∶ty Cond"o刂 v{y

"om:ma!Body TsL paramθ
抬灬 220°C 48θ 542mho`m

"eas"rod Body TsL param◆
t灬 〈220± 02)°C 484± 6% 538mhdm± 6%

Body TsL temρ orat"re chajlg° dljΓing test <10°C

resu∶tw】th TsL at5300mH=

sAR avomgod oˇ or" Cm3 (1g)° fB°dy TsL Cond"on

sAR measu眸d 100mW input ρoWer 725mW`g

sAR for nomina|Body TsL pammeters norma"zod lo1W 723mW幻 ±244%(k〓幻

sAR avoragod ovor"O Cm3 (刂 0臼)°fB°dy TsL Cond"ion

sAR measuΓed 100m∨ V input p° wer 204mW`g

sAR for nom丨na|Body TsL parameters norma"zed to1VV 203mW幻 !242%(k〓 2)

Certiflcatc No∶ z18ˉ 60185 Pagc6° f16
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Body丁sL parameters at6500mHz
The

sAR

Body丁sL parameters at6COO mHz
丁he

sAR

and oo|ou|ajons were

Temperatljro peΓ m∶ tt"∶ ty Comd"ct∶ vjψ

"om∶
nal Body TsL paramote‘ 220φC 486 506mho`m

"eas"rod Body TsL parameto”
(220± 02)φC 4g4± 6% 556mhdm± 6%

Body TsL】。mperat"ro cham臼 od"r∶
"g tost

(10°C

res"lt vⅡ th TsL at6600mHz
sAR avoraged ovoΓ 1 Cm3 ("g)of B° dy TsL Cond"ion

sAR measurod 100mW inρ ut power 763mⅥ
``g

sAR for nomina|Body TsL parameters norm臼
"zed to1W

702mW勺 ±⒉ 4%(k〓幻

sAR aˇ ora臼 od ovor10 Cm3 (10g)° fB°dy TsL Cond"on

sAR meastired 100mW inρ ut power 213mW`q

sAR for nomina丨 Body TsL parameters norma"zed to1∨V 2刂 3mW rg± 24.2%lk〓幻

and ca|cu|a"ons

Tomperaturo Permittlvlty Cond"c""ty

"omi"al Body TsL paFam吐
o阝 220◇C 485 677mhdm

m。 a。 uΓ°dB°dy TsL paramote” (220± 02)φ C 481± 6% 580mhorm± 6%

Body TsL temρ erat"re chamge dljΓ∶n臼 test <勹 0°C

resu】t wlth TsL at5GOO mHz

sAR臼 veragθ d oˇ o「
" 
‘砌
a ("臼

)°fB°dy TsL Cond"ion

sAR moasured 100mVVinρ ut power 778mW`q

sAR hrnomina丨 Body TsL pammeters norma"zod】 o"W 777mW rg± 244%(k〓η

sAR avora臼 od oˇor亻 O Cm3 (亻 Og)°fB°tly TsL Cond"on

sAR meaoured 100mW input power 2"4mⅥ
``0

sAR for nomina丨 Body TsL ρaramete灬 norma|ized to1VV 2",4mW`g!242%lk〓 幻

CeFti「l◆atθ N° :z18-60185 Page,of16
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日ody TsL parameters at6ε00mHz
The

轫

sAR

and ca|◆ u丨auons w° m

Tomporat"ro ρorm"~ity Co"d"ct:ˇ jψ

"omimal Body TsL paΓ
amote卜 220°C 4g2 θ00mhdm

"oas"rθ
d Body Ts1param"e” (220士 02)φC 480± θ% θ07mho`m士 θ%

Body TsL tompoΓ at"ro chang。 d"r∶ mg tθst (10φC

resu∶tw∶th 丁sL at5BOO mHz

sAR av◆ra0od oˇor1 ‘,m3 l0g)dB° 0y丁s△ Condltlon

sAR moasured 100丨ηW inpul ρoWer 706mW`g

sAR for nomina丨 Body TsL pa「 ameters no「ma|ized to1VV 76.OmW勹 !24.4%(k〓 2)

sAR aˇ era臼 ou°ve「 1o cm3 ("Og)° fB°dy TsL Cond"ion

sAR measurod 100mW input ρow兮 r 2"5mW`g

sAR for nominal Body TsL ρarame七 ors norma"zod to1VV ⒉,6mW幻 ±242%lk〓 2)

Certif1caio No:z18-60185 Page8of16
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Appomd】X(Add∶ tiona∶ asgessmon饴 °u“Ⅱde tho scopo° fC"As LO670)

Antemma parame!ers w∶ th Head TsL at6200mHz

丨rnpodanoe.trans饴 rmed to food ρo丨 nt 535Ω 8̌9句Ω

Roturn Loss 2̄07dB

An1enna Parameters wi!h Head TsL at5300mHz

|mpedonoe.trans亿 rmed to feod point 501Ω -300l()

Return Loss -(;06d【;

Amtemna Paramoters、″∶th Hoad TsL a!6600mHz

mρedance,{「 ans亿 rmod to feed point 514Ω 5̄30lΩ

R⒍u【n Loss -252dg

Amtemna Parame1ers w∶ th Hoad TsL a!6COO mHz

"η

ρedan◆e亠 transformod to feed poinl 575Ω -2θ劲Ω

Return Loss 2̄25dB

Amtemna Paramoters w∶ th Head TsL at6gOO mH〓

丨mρedance,tmns亿 rmed to饴 ed point 545Ω 1̄3glΩ

Rotu「n Loss 2̄69dB

Antenna Paramoters w∶ th日ody丁sL a|6200mHz

"η

ρedance,{ranshrmed to饴 od point 531Ω -75勾Ω

Ret凵「n Loss 2̄21dB

Antenna PaΓametors w⒒ h BodV TsL at5300mHz

|mρedanoe=tmns协rm。d to饴ed point 493Ω 2̄0匀Ω

Return Loss 3̄31dB

Cerliflcate No∶ z18-60185 Page9of16
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Am七emna Parame!ers w∶ th Body丁 sL a】 6600mHz

丨mpedanoo,1ransformod to feod p° ln七 609Ω 4̄θ勹Ω

Return Loss -26"dB

A"temma Parameters w】 th Body TsL at6COO mHz

!mpedance.transfO「 med to fθ ed ρo丨 nt 585Ω -070lΩ

Return Loss 2̄21dB

Amtenna Paramo!ers w∶ th日ody TsL at6gOO mHz

丨rnpedance.transfo「med to food ρoint 543Ω +01勾Ω

Return Loss 2̄7♂dB

Cenera】 Antemna Parameters amd Des∶臼n

E丨 ectHca丨 De|ay(°ne direc"on) 10(δ 6ns

After丨 onO terrn uso with100、 Ⅳ radiated power`on丨 yas"ght Warming ofthe dlpo丨 e nearthe feedpolnt can

be rneasured

The diρ o丨e is rnade of standard somi"gid coaXia丨 cab丨 o The center oonductor ofthe feeding丨 ine丨 sd|rect丨 y
connected to the socond arm ofthe dipo丨 e The antenna is therefore short-circuitod for ElC-signa丨 s Onsome
ofthe diρ o丨es.sma"end caps are added to the diρ o丨o arms in orderto improve matching When丨 oaded
accordin9{o the ρositlon as◆ Xρ丨aine‘ ∶n the"Moasu「 emon1Cond{ions"paragraph The sAR da】 a are not
a仟eoted by this chan9e The ovora"dipo丨 e丨 ength is sti"according t° the standard

No excessive force rnust be app"ed to the dipo丨 e arms.because they m丨 ght bond orthe so丨 dered
connections nearthe feedpoint may be dama¤ od

Addiu°na!EUT Data

Manufaclu眙 d by sPEAG
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DAsV6Va"dat∶ on Rep° rtfor Head TsL
Test Labora{ory∶ CTTL,Be刂 ino,China

Dato∶ 00202018

DUT:D∶po:e6CHz;Type:D5CHzV2;se"a】 :D6CHzV2ˉ s":""Co
Commun∶ ca刂on sys{em∶  CⅥ∴ Frequency∶ 52oo MHzi Frequency∶  5300MHz,
Frequency∶ 5500MHz,Frequency∶ 5ooo MHz,Frequency∶ 5800MHz,
Medium parameters used∶ f〓 5200MHz丨  σ〓4033s`m; εr〓 30G2; ρ〓 "000
k9`m3,Medium parame七 ers used∶ f〓 530O MHz;σ 〓4754s`m;ε r〓 3C3";ρ 〓

"000k9`m3,Med∶
um parame】 ers used∶ f〓 5500MHz;(`〓 4θ42srm;ε r〓 3558∶ ρ

〓

"000k0`m3i Med丨
um parameters used∶ f〓 5000MHz∶ σ〓4084srm;ε r〓 35ε 1∶

ρ〓

"000kg`m3,Medium 
ρarameters used∶ f〓 5800MHz∶ σ〓524" srm;ε r〓

3558;p〓
"000kOrm3,Phantom seCtion∶ RVh七 secti° n

DAsY5ConΠ Oura刂 on∶
·  Probe∶ 【X3DV4-sN3846;ConvF(557,557,557)《 D5200MHzi Ca!∶ brated∶

"泛

5`20"8,GonvF(534,534;634)@5300MHz丨 Ca丨 :brated∶
"`25⒓
OH8.

ConVF← 9亻 ,4θ
"140亻

)《D5500MHz;Ca丨 ibrated∶ 1`25`2018;ConVF← 73,
473,473)∈)5000MHz∶ Ca丨 lbrated∶

"`25⒓

0"B,GonVF(4θ ,4θ ,49)延D5BOo
MHz;Ca"bra七 ed∶

"`25⒓
0"B,

·  senso△ surface∶
"4mm(Mechanica丨

surface Detection)
·  E丨ectroniCs∶ DAE4sn777;Ca!ibra七 ed∶

"2`亻

5`20"7
·  Phantom∶ T"p!eF丨at Phantom5"C∶ Tyρ e∶ 0DO00P5"CA;se"a""HO"`3
·  Measurement sW DAsY52,Verslon52"0(")丨 sEMCAD X Version"40""
(7439)

D∶ po:e Ca∶ibration rPin〓

"oomW】
d〓

"Omm,←
5200mHzrzoom scam,

dis←亻.4mm lBx8x7)rCube O:Measurement°
"d∶

dX〓4mm,dy〓4mm氵 dz〓
"4mmReference Va丨 ue〓 6738`〃m;PoWer D"fl〓 00"dB

Peak s∧ R(extrapo!ated)〓 3"gW′ko
sAR("臼 )〓 7·6Wrk臼 :sAR(刂 Og)〓 2."C Wrkg
MaXlmum Va丨 ue of sAR(measured)〓 178WFk9

Dipo】 e Ca】 ibra刂 on rPim〓亻oomW,d〓
"Omm,仁

6300mHzrzo° m scan,
d∶st〓亻
"mm lBxε

x7lrCube O:Measurement O"d∶ dx〓4mm,dy〓4mm,dz〓
"4mmReference Va!ue〓 0270V`m∶ Power Drlft〓 0̈02dB

peak sAR(extraρ °!a{ed)〓 3331Nrk9
sAR("臼 )〓 7·C6Wrkg;sAR(】 Og)〓 2· 2Wrk臼
Maxlmum value of sAR(measured)〓 184VVFko

Certiioatc No∶ z18-60185 Page ll of1〈,
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D∶ po!e Ca"b「ation rpin〓
"oomW,d〓 "Omm〕

△6600mHzrz°°m sca",
dist〓

""mm(ε
xεx7)rCube O:Measurement g"d∶ dx〓4mm,dy〓4mm,dz〓

"4mmReference Va丨 ue〓 0604Vrm∶ Power D"ft〓 o0G dB
Pe日 k sAR(extraρ°丨ated)〓 364Wrk9
sAR(|臼 }〓 8.0ε Wrk臼 ;sARl000)〓 2·3Wrkg
Ma如 mum va丨 ue of sAR(measured)〓

"94W/ko
Dipo】 e Ca"b「 at∶ om rPin〓

"oomW,d〓
亻Omm,仁6COO mH凵Ξ°。m sCan】

d∶s←
"4mm(BxBx7)rCube O:Measurement O"d∶

dX〓4mm{dy〓4mm,dz〓
"4mmReference Va丨 ue〓 0508V`m;PoWer D"ft〓 ~o0"dB

Peak sAR(extraρ°丨a七ed)〓 357llV/ko

sAR("臼 )〓 7·86Wrk臼 ;sAR("0臼 )〓 2·26Wrk臼
Ma珀mum value of sAR(measured)〓 189Ⅵ〃kg

D∶ po】 e Ca"bration rp∶ m〓
"oomW,d〓

亻Omm,仁 6gOO mHzrz°°m sca",
dist〓亻
"mm(Bxε

x7)rC"be O:Measurement q"d∶ dx〓4mm,dy〓4mm,dz〓
"4mmReference∨ a丨ue〓 o2勹 0∨

`m丨

p。Wer D"ft〓 ö04dB
Peak sAR(extrapo丨ated)〓 372VV/k9
sAR("臼 )〓 7.7ε Wrk臼 ;sAR(勹 0臼 )〓 2·2"Wrkσ
Maximum va丨ue ofsAR(measured)〓

"θ "VV/k臼

臼

:
 
 
 
 
5
 
 
 
 
s
 
 
 
 
g

2
 
 
 
 
:
 
 
 
 

曰
 
 
 
 
2
 
 
 
 

︱

汨
·

罚

七

矶

拄

乱

冂
凵
H
刿

■
■
■
■
■
■
■

od日 〓
"θ

."WrkO〓 】2.ε
"d臼
Wrk臼
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!mpedamce measureme"tP!otfor Hoad丁 sL

LOq "a臼

2
:
4
”

) 'V00000 CHz -70 φ0‘  ¤臼
5 3000000 CHz -;0 "`5 do
5 ;000000 CH' -2j 22; d日
5 6000000 CHz -'2 496 dD
5 B000000 Cliz -'0 g0弓  dn

-sΦ  00

奶
ˉ

:0 00

40 00

:◆ oo

20 oo

工Φ 00

0 000

-↓ 0 00

-冫 0 00

—30 0◆

-4Φ  o0

s工工 smith

工  5 2oooo00
2  5 :000000
3  s soooo00
4  5 6000000
>5  s 8000000

s(aΠ e △ 000u 〔F△ oe】 ]冫

z
z
z
7
z

j3 5△ 2 0
50 079 Q
5工 :86 o
57 5工 2 o
5" :工0o

~g 96=5
-2 9967
-5 3870
-2 946o
-】  :8工 s

ˉ      ˉ             Δ      ^
Γ搏渖潴獬睥H△艹氵|●|、|△ i● 0△||∷—||△●●●|△△.△瞰

"旺

晦.∷●|△●∷∷∵_.● _●●|_● |
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DAsⅤ5Va!idatiom Repo"for Body TsL
Test Laboratory∶ GTTL,Be刂 ing,China

Date∶ 0θ 192018

DUT:D∶ po】e6CHz:Type:D6CHzV2;se"a】 :D6CH〓 V2¨ sN:""Co
Communica七ion system∶  CW; Frequency∶ 520O MHz, Frequency∶  5300 MHz,
Frequency∶ 55oo MHz氵 Frequency∶ 5θ00MHz,Frequency∶ 68o0MHz,
Medlum parameters used∶ f〓 6200MHz∶ σ〓5317 s`m;:r〓 487g∶ ρ〓 "000
k°

`m3, Medium 
ρarameters used∶ f〓 5300MHz;σ 〓538" s`m;ε r〓 4835;ρ 〓

"000kgrm3,Medium parameters used∶
f〓 5500MHz;σ 〓550s`m;ε r〓 4836;ρ

〓

"000kg/m3,Medium 
ρarameters used∶ f〓 5000MHz;σ :5795s`m;gr〓 48"4丨

ρ〓

"000kO′
m3,Medium parameters used∶ f〓 5800MHz;σ =00θ 5s`m;ε r〓

4803∶ ρ〓1000k0rm3i
phan七om secuon∶ Left section

DAsY5Con币 Oura刂 on∶
·  Probe∶ EX3D∨4-sN3840;ConvF(6"5丿 5H5,5"5)@5200MHz∶ Ca丨 ibrated∶

"⒓

⒌20亻 8,GonVF(504氵 504,604)@5300MHz;Ca"brated∶
"⒓

5泛0"8.

GonVF← 46i440氵 446)《D5500MHz∶ Ca丨 ibrated∶ 1`25'2o18,Conˇ F中⒋36,
436,43Gl@5600MHz∶ Ca!ibrated∶

"⒓

5泛 o"8,ConvF(45",45"丿 45")@
5800MHz;Ca丨 ibra七 ed∶

"泛

5泛 0"8i

·  senso△ surface∶
"4mm(Mechanica丨

surface De七 eC刂 on)
·  E!ectronics∶ DAE4sn"525丨 Ca"brated∶

"0泛`20"7·  E丨ectronics∶ D∧E4sn777∶ Ca丨 ibra七 ed∶
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Asset No.： E-436 Model No.： D5GHzV2 Serial No.： 1160
Environmental 23.2℃,         49  % Original Cal. Date： June 20, 2018 Next Cal. Date： June 20, 2021

1 IEEE Std 1528-2013

2 IEC 62209-2

3 KDB865664

Equipment： Manufacturer： Model No.： Serial No.： Cal.Organization： Cal. Date：
Power Amplifier Mini-Circuits ZVE-8G+ 520701341 NA February 25, 2019

DC Source lteck OT6154 M00157 NA August 3, 2019
P-series power meter Agilent N1911A MY45100473 NA September 23, 2019

wideband power sensor Agilent N1921A MY51100041 NA September 23, 2019
Smart Power Sensor R&S NRP-Z21 102209 NA March 1, 2019

Dual directional coupler Woken TS-PCC0M-05 107090019 NA March 10, 2019

Signal Generator Agilent E4438C MY4907131 NA Mar. 10, 2019

ENA Network Analyzer Agilent E5071C MY46102965 NA March 10, 2019

Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

53.5Ω-8.96jΩ 51.016Ω-7.45jΩ <5Ω Pass

Return Loss(dB) -20.7 -21.656 4.6% Pass
SAR Value for
1g(mW/g)

7.5 7.84 4.5% Pass

SAR Value for
10g(mW/g)

2.16 2.24 3.7% Pass

Impedance, transformed
to feed point

50.1Ω-3jΩ 49.690Ω-1.68jΩ <5Ω Pass

Return Loss(dB) -30.5 -29.65 -2.8% Pass
SAR Value for
1g(mW/g)

7.66 7.72 0.8% Pass

SAR Value for
10g(mW/g)

2.2 2.2 0.0% Pass

Impedance, transformed
to feed point

51.4Ω-5.39jΩ 50.8452Ω-2.49jΩ <5Ω Pass

Return Loss(dB) -25.2 -23.933 -5.0% Pass
SAR Value for
1g(mW/g)

8.08 7.79 -3.6% Pass

SAR Value for
10g(mW/g)

2.3 2.21 -3.9% Pass

Impedance, transformed
to feed point

57.5Ω-2.95jΩ 56.735Ω-4.13jΩ <5Ω Pass

Return Loss(dB) -22.5 -22.837 1.5% Pass
SAR Value for
1g(mW/g)

7.85 7.82 -0.4% Pass

SAR Value for
10g(mW/g)

2.25 2.19 -2.7% Pass

Impedance, transformed
to feed point

54.5Ω-1.38jΩ 53.652Ω-0.993jΩ <5Ω Pass

Return Loss(dB) -26.9 -27.311 1.5% Pass
SAR Value for
1g(mW/g)

7.78 7.83 0.6% Pass

SAR Value for
10g(mW/g)

2.21 2.19 -0.9% Pass

SAR Measurement Requirements for 100 MHz to 6 GHz
Equipment Information

For Head Tissue

D5GHzV2(5.2GHz)

D5GHzV2(5.3GHz)

Model No

Dipole Internal Calibration Record

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

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

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

D5GHzV2(5.5GHz)

D5GHzV2(5.6GHz)

D5GHzV2(5.8GHz)



Item Originak Cal. Result Verified on 2019/12/4 Deviation Result
Impedance, transformed
to feed point

53.1Ω-7.52jΩ 52.574Ω-3.48jΩ <5Ω Pass

Return Loss(dB) -22.1 -21.272 -3.7% Pass
SAR Value for
1g(mW/g)

6.99 7.02 0.4% Pass

SAR Value for
10g(mW/g)

1.92 2.01 4.7% Pass

Impedance, transformed
to feed point

49.3Ω-2.06jΩ 50.667Ω-4.14jΩ <5Ω Pass

Return Loss(dB) -33.1 -32.591 -1.5% Pass
SAR Value for
1g(mW/g)

7.25 7.48 3.2% Pass

SAR Value for
10g(mW/g)

2.04 2.13 4.4% Pass

Impedance, transformed
to feed point

50.9Ω-4.94jΩ 49.602Ω-1.48jΩ <5Ω Pass

Return Loss(dB) -26.1 -27.311 4.6% Pass
SAR Value for
1g(mW/g)

7.63 7.74 1.4% Pass

SAR Value for
10g(mW/g)

2.13 2.21 3.8% Pass

Impedance, transformed
to feed point

58.5Ω-0.79jΩ 55.055Ω+2.28jΩ <5Ω Pass

Return Loss(dB) -22.1 -23.276 5.3% Pass
SAR Value for
1g(mW/g)

7.78 8.01 3.0% Pass

SAR Value for
10g(mW/g)

2.14 2.23 4.2% Pass

Impedance, transformed
to feed point

54.3Ω+0.12jΩ 53.011Ω-1.63jΩ <5Ω Pass

Return Loss(dB) -27.6 -28.28 2.5% Pass
SAR Value for
1g(mW/g)

7.66 7.73 0.9% Pass

SAR Value for
10g(mW/g)

2.15 2.17 0.9% Pass

For Body Tissue

Impedance Test-Head Return Loss-Head

D5GHzV2(5.6GHz)

D5GHzV2(5.8GHz)

Model No

D5GHzV2(5.2GHz)

D5GHzV2(5.3GHz)

D5GHzV2(5.5GHz)



Validation Report for Head TSL of 5.3GHz

Impedance Test-Body Return Loss-Body

Validation Report for Head TSL of 5.2GHz



Validation Report for Head TSL of 5.5GHz Validation Report for Head TSL of 5.6GHz



Validation Report for Head TSL of 5.8GHz Validation Report for Body TSL of 5.2GHz



Validation Report for Body TSL of 5.3GHz Validation Report for Body TSL of 5.5GHz



Calibrator: Approver:

Validation Report for Body TSL of 5.6GHz Validation Report for Body TSL of 5.8GHz


