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SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

Dipole Calibration for Impedance and Return-loss 

Model NO.: D1900V2 Serial NO.: 5d082 Measurement Date: 2015-11-25 

Liquid Type 
Target Value: Measured Value: 

verdict 
Impedance Return Loss Impedance Return Loss 

Head 50.8Ω+6.8jΩ -23.4dB 50.3Ω+7.3jΩ -23.3dB Complied 

Body 46.6Ω+6.8jΩ -22.1dB 46.3Ω+6.6jΩ -22.9dB Complied 
Remark: According to KDB 865664 D01,instead of the typical annual calibration recommended by 
measurement standards, longer calibration intervals of up to three years may be considered when it is 
demonstrated that the SAR target, impedance and return loss of a dipole have remain stable 
according to the following requirements: 
1) The most recent return-loss result, measured at least annually, deviates by less than 20% from the 
previous measurement and meeting the required 20 dB minimum return-loss requirement. 
2) The most recent measurement of the real and imaginary parts of the impedance, measured at least 
annually, deviates by less than 5 Ω from the previous measurement. 

Return Loss for Head Impedance for Head 

  

Return Loss for Body Impedance for Body 
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SGS-CSTC Standards Technical Services Co., Ltd.  

Shenzhen Branch 

 

Dipole Calibration for Impedance and Return-loss 

Model NO.: D2450V2 Serial NO.: 733 Measurement Date: 2015-11-25 

Liquid Type 
Target Value: Measured Value: 

verdict 
Impedance Return Loss Impedance Return Loss 

Head 54.2Ω+2.5jΩ -26.6dB 52.7Ω+3.0jΩ -25.3dB Complied 

Body 51.0Ω+4.2jΩ -27.5dB 52.5Ω+4.3jΩ -27.3dB Complied 
Remark: According to KDB 865664 D01,instead of the typical annual calibration recommended by 
measurement standards, longer calibration intervals of up to three years may be considered when it is 
demonstrated that the SAR target, impedance and return loss of a dipole have remain stable 
according to the following requirements: 
1) The most recent return-loss result, measured at least annually, deviates by less than 20% from the 
previous measurement and meeting the required 20 dB minimum return-loss requirement. 
2) The most recent measurement of the real and imaginary parts of the impedance, measured at least 
annually, deviates by less than 5 Ω from the previous measurement. 

Return Loss for Head Impedance for Head 

  

Return Loss for Body Impedance for Body 

  

 



















 

 

Dipole Calibration for Impedance and Return-loss 

Model NO.: D2600V2 Serial NO.: 1093 
Measurement 

Date: 
2015-09-22 

Liquid Type 
Target Value: Measured Value: 

verdict 
Impedance Return Loss Impedance Return Loss 

Head 49.4Ω-8.7jΩ -21.2dB 49.6Ω-7.0jΩ -21.3dB Complied 

Body 46.6Ω-6.8jΩ -22.1dB 45.1Ω-7.9jΩ -22.1dB Complied 
Remark: According to KDB 865664 D01,instead of the typical annual calibration recommended by 
measurement standards, longer calibration intervals of up to three years may be considered when it is 
demonstrated that the SAR target, impedance and return loss of a dipole have remain stable 
according to the following requirements: 
1) The most recent return-loss result, measured at least annually, deviates by less than 20% from the 
previous measurement and meeting the required 20 dB minimum return-loss requirement. 
2) The most recent measurement of the real and imaginary parts of the impedance, measured at least 
annually, deviates by less than 5 Ω from the previous measurement. 

Return Loss for Head Impedance for Head 

  

Return Loss for Body Impedance for Body 

  

 



Calibration Laboratory of 
Schmid肉r肉Partner肉

Engineering肉íG肉
Zeughausstrasse肉ePf肉Gmme肉Zurichf肉Switzerland肉

s Schweizerischer肉Kalibrierdienst肉

C Service肉suisse肉dtetalonnage肉

Servizio肉svizzero肉di肉taratura肉

S Swiss肉zalibration肉Service肉

íccredited肉by肉the肉Swiss肉íccreditation肉Service肉oSíSn肉 íccreditation肉Nocu肉 SCS 108 
The肉Swiss肉íccreditation肉Service肉is肉one肉of肉the肉signatories肉to肉the肉Eí肉

Multilateral肉ígreement肉for肉the肉recognition肉of肉calibration肉certificates肉

zlient肉 SGS-SZ (Auden) zertificate肉Nou肉 05GHzV2-1165_Dec13 

CALIBRATION CERTIFICATE 

Object肉 DEGHzV&S SNu肉ddgE肉

zalibration肉procedureosn肉 Qí肉zíLS&&cv&肉
zalibration肉procedure肉for肉dipole肉validation肉kits肉between肉PSg肉GHz肉

zalibration肉dateu肉 December肉ddf肉&mdP肉

This肉calibration肉certificate肉documents肉the肉traceability肉to肉national肉standardsf肉which肉realize肉the肉physical肉units肉of肉measurements肉oSInc肉

The肉measurements肉and肉the肉uncertainties肉with肉confidence肉probability肉are肉given肉on肉the肉following肉pages肉and肉are肉part肉of肉the肉certificatec肉

íll肉calibrations肉have肉been肉conducted肉in肉 the肉closed肉laboratory肉facilityu肉environment肉temperature肉o&&肉3肉Pt z肉and肉humidity肉4肉Ambc肉

zalibration肉Equipment肉used肉oMrTE肉critical肉for肉calibrationn肉

Primary肉Standards肉 IDl肉

Power肉meter肉EPMSee&í肉 GwPAeGmAme肉

Power肉sensor肉HP肉GeGdí肉 USPA&Z&AGP肉

Power肉sensor肉HP肉GeGdí肉 MYedmZ&PdA肉

Reference肉&m肉dw肉íttenuator肉 SNu肉EmEG肉o&mkn肉

TypeSN肉mismatch肉combination肉 SNu肉EmeAcPh肉mgP&A肉

Reference肉Probe肉ESPDVP肉 SNu肉P&mE肉

DíEe肉 SNu肉gmd肉

Secondary肉Standards肉 ID肉# 

RF肉generator肉RrS肉SMTSmg肉 dmmmmE肉

Network肉ínalyzer肉HP肉GAEPE肉 USPAPZmEGE肉Se&mg肉

Name肉

zalibrated肉byu肉 lsrae肉EISNaouq肉

ípproved肉byu肉 Katja肉Pokovic肉

zal肉Date肉ozertificate肉Nocn肉 ' 
mZSmctSdP肉oNoc肉&dASmdG&An肉

mZSmctSdP肉oNoc肉 &dASmdG&An肉

mZSmctSdP肉oNoc肉&dASmdG&Gn肉

meSíprSdP肉oNoc肉&dASmdAPgn肉

meSíprSdP肉oNoc肉&dASmdAPZn肉

&GSDecSd&肉oNoc肉ESPSP&mE元Decd&n肉

&ESíprSdP肉oNoc肉DíEeSgmd元íprdPn肉

zheck肉Date肉oin肉housen肉

meSíugSZZ肉oin肉house肉check肉OctSdPn肉

dGSmctSmd肉 oin肉house肉check肉OctSdPn肉

Function肉

Laboratory肉Technician肉

Technical肉Manager肉

Scheduled肉zalibration肉

OctSde肉

OctSde肉

OctSde肉

íprSde肉

íprSde肉

DecSdP肉

íprSde肉

Scheduled肉zheck肉

In肉house肉checku肉OctSdE肉

In肉house肉checku肉OctSde肉

Signature肉

ＨＩｾＨ｝＿Ｎｾ＠

ｾ､ＷＭ
Issuedu肉December肉dd f肉&mdP肉

This肉calibration肉certificate肉shall肉not肉be肉reproduced肉except肉in肉full肉without肉written肉approval肉of肉the肉laboratoryc肉

zertificate肉Nou肉DEGHzV&SddgE元DecdP肉 Page肉d肉of肉dg肉

S



Calibration Laboratory of 
Schmid肉& Partner肉

Engineering肉íG肉
Zeughausstrasse肉ePf肉Gmme肉Zurichf肉Switzerland肉

íccredited肉by the肉Swiss肉íccreditation肉Service肉oSíSn肉

The肉Swiss肉íccreditation肉Service肉is肉one肉of肉the肉signatories肉to肉the肉Eí肉

Multilateral肉ígreement肉for肉the肉recognition肉of肉calibration肉certificates肉

Glossary: 
TSL肉
zonvF肉
Nhí肉

tissue肉simulating肉liquid肉
sensitivity肉in肉TSL肉I NORM肉xfyfz肉
not肉applicable肉or肉not肉measured肉

Calibration is Performed According to the Following Standards: 

S Schweizerischer肉Kalibrierdienst肉

c 
s 

Service肉suisse肉dtetalonnage肉

Servizio肉svizzero肉di肉taratura肉

Swiss肉zalibration肉Service肉

íccreditation肉Nocu肉 SCS 108 

an肉 IEz肉g&&mZS&f肉aEvaluation肉of肉Human肉Exposure肉to肉Radio肉Frequency肉Fields肉from肉Handheld肉
and肉wodySMounted肉Wireless肉zommunication肉Devices肉in肉 the肉Frequency肉Range肉of肉Pm肉MHz肉to肉
g肉GHzu肉Human肉modelsf肉Instrumentationf肉and肉Proceduresas肉Part肉&u肉 aProcedure肉to肉determine肉
the肉Specific肉íbsorption肉Rate肉 oSíRn肉for肉including肉accessories肉and肉multiple肉transmittersaf肉
March肉&mdm肉

bn肉 KDw肉GgEggef肉aSíR肉Measurement肉Requirements肉for肉dmm肉MHz肉to肉g肉GHza肉
cn肉 IEEE肉Std肉dE&GS&mdPf肉aIEEE肉Recommended肉Practice肉for肉Determining肉the肉Peak肉Spatial歹

íveraged肉Specific肉íbsorption肉Rate肉oSíRn肉in肉the肉Human肉Head肉from肉Wireless肉
zommunications肉Devicesu肉Measurement肉Techniquesaf肉June肉&mdP肉

Additional Documentation: 
dn肉 DíSY肉ehE肉System肉Handbook肉

Methods Applied and Interpretation of Parameters: 

阁肉 Measurement ConditionsS oj4一哈Í4肉叭Í一乓“士Q肉乓4Í肉乓5乓“士乓守士Í肉扩4立土肉一哈Í肉­乓士“叭乓一“立理肉,Í1立4一肉乓一肉一哈Í肉Í理叭肉
立扩肉一哈Í肉…Í4一“扩“…乓一Í~肉v士士肉扩“由j4ÍQ肉Q一乓一Í叭肉“理肉一哈Í肉…Í4一“扩“…乓一Í肉乓4Í肉5乓士“叭肉乓一肉一哈Í肉扩4Í\jÍ理…d肉“理叭“…乓一Í叭~肉

阁肉 Antenna Parameters with TSLS 关哈Í肉叭“1立士Í肉“Q肉土立j理一Í叭肉B“一哈肉一哈Í肉Q1乓…Í4肉一立肉1立Q“一“立理肉“一Q肉扩ÍÍ叭肉
1立“理一肉Í2乓…一士d肉守Í士立B肉一哈Í肉…Í理一Í4肉土乓4付“理由肉立扩肉一哈Í肉扩士乓一肉1哈乓理一立土肉QÍ…一“立理-肉B“一哈肉一哈Í肉乓4土Q肉立4“Í理一Í叭肉
1乓4乓士士Í士肉一立肉一哈Í肉守立叭d肉乓2“Q~肉

阁肉 Feed Point Impedance and Return LossS 关哈ÍQÍ肉1乓4乓土Í一Í4Q肉乓4Í肉土Í乓Qj4Í叭肉B“一哈肉一哈Í肉叭“1立士Í肉
1立Q“一“立理Í叭肉j理叭Í4肉一哈Í肉士“\j“叭肉扩“士士Í叭肉1哈乓理一立土~肉关哈Í肉“土1Í叭乓理…Í肉Q一乓一Í叭肉“Q肉一4乓理Q扩立4土Í叭肉扩4立土肉一哈Í肉
土Í乓Qj4Í土Í理一肉乓一肉一哈Í肉?"v肉…立理理Í…一立4肉一立肉一哈Í肉扩ÍÍ叭肉1立“理一~肉关哈Í肉,Í一j4理肉t立QQ肉Í理Qj4ÍQ肉士立B肉
4Í扩士Í…一Í叭肉1立BÍ4~肉可立肉j理…Í4一乓“理一d肉4Í\j“4Í叭~肉

阁肉 Electrical DelayS ‘理Í电B乓d肉叭Í士乓d肉守Í一BÍÍ理肉一哈Í肉?"v肉…立理理Í…一立4肉乓理叭肉一哈Í肉乓理一Í理理乓肉扩ÍÍ叭肉1立“理一~肉
可立肉j理…Í4一乓“理一d肉4Í\j“4Í叭~肉

阁肉 SAR measuredS ?v,肉土Í乓Qj4Í叭肉乓一肉一哈Í肉Q一乓一Í叭肉乓理一Í理理乓肉“理1j一肉1立BÍ4~肉
阁肉 SAR normalizedS ?v,肉乓Q肉土Í乓Qj4Í叭-肉理立4土乓士“+Í叭肉一立肉乓理肉 “理1j一肉1立BÍ4肉立扩肉.肉l肉乓一肉一哈Í肉乓理一Í理理乓肉

…立理理Í…一立4~肉
阁肉 SAR for nominal TSL parametersS 关哈Í肉土Í乓Qj4Í叭肉关?t肉1乓4乓土Í一Í4Q肉乓4Í肉jQÍ叭肉一立肉…乓士…j士乓一Í肉一哈Í肉

理立土“理乓士肉?v,肉4ÍQj士一~肉

关哈Í肉4Í1立4一Í叭肉j理…Í4一乓“理一d肉立扩肉土Í乓Qj4Í土Í理一肉“Q肉Q一乓一Í叭肉乓Q肉一哈Í肉Q一乓理叭乓4叭肉j理…Í4一乓“理一d肉立扩肉土Í乓Qj4Í土Í理一肉
土j士一“1士“Í叭肉守d肉一哈Í肉…立5Í4乓由Í肉扩乓…一立4肉付岳型-肉B哈“…哈肉扩立4肉乓肉理立4土乓士肉叭“Q一4“守j一“立理肉…立44ÍQ1立理叭Q肉一立肉乓肉…立5Í4乓由Í肉
14立守乓守“士“一d肉立扩肉乓114立2“土乓一Í士d肉云剖沁~肉

也Í4一“扩“…乓一Í肉可立”肉L剖创毗+­型电..亏剖马LÍ….生肉 I乓由Í肉型肉立扩肉.亏肉

电



Measurement肉zonditions肉
DíSY肉 f肉system肉con肉rgurationf肉as肉far肉as肉 ｮｯｴｾ＠ iven肉on肉page肉dc肉

DíSV肉Version肉 DíSYE肉 VE&cGcA肉

Extrapolation肉 ídvanced肉Extrapolation肉

Phantom肉 Modular肉Flat肉Phantom肉VEcm肉

Distance肉Dipole肉zenter肉S TSL肉 dm肉mm肉 with肉Spacer肉

Zoom肉Scan肉Resolution肉 dxf肉dy肉= ecm肉mmf肉dz肉 = dce肉mm肉 Graded肉Ratio肉3肉dce肉oZ肉directionn肉

E&mm肉MHz肉3肉d肉MHz肉
EPmm肉MHz肉3肉d肉MHz肉

Frequency肉 EEmm肉MHz肉3肉d肉MHz肉
Egmm肉MHz肉3肉d肉MHz肉
EGmm肉MHz肉3肉d肉MHz肉

Head肉TSL肉parameters肉at肉E&mm肉MHz肉
The肉following肉parameters肉and肉calculations肉were肉appliedc肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉Head肉TSL肉parameters肉 &&cm肉oc Pgcm肉 ecgg肉mhohm肉

Measured肉Head肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc PEcP肉3gb肉 ecEe肉mhohm肉3肉g肉b肉

Head肉TSL肉temperature肉change肉during肉test肉 < mcE肉oc --- cccccc肉_ 

SíR肉result肉with肉Head肉TSL肉at肉E&mm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉Head肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 GcmE肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 Gmcd肉 Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 odm肉gn肉of肉Head肉TSL肉 condition肉

SíR肉measured肉 d肉mm肉mW肉input肉ーｯｷｾｲ＠ &cP&肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 &Pcd肉 Whkg肉3肉dZcEb肉ok3&n肉

S

zertificate肉Nou肉DEGHzV&SddgE元DecdP肉 Page肉P肉of肉dg肉



Head肉TSL肉parameters肉at肉EPmm肉MHz肉
T f肉he肉 ollowing肉parameters肉and肉calculations肉were肉appliedc肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉Head肉TSL肉parameters肉 &&cm肉oc PEcZ肉 ecAg肉mhohm肉

Measured肉Head肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc PEc&肉3gb肉 ecge肉mhohm肉3肉g肉b肉

Head肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ---- ----

SíR肉result肉with肉Head肉TSL肉at肉EPmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉Head肉TSL肉 zondition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 Gcem肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉dW肉 GPcg肉WI kg肉3肉 dZcZ肉b肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 od肉m肉gn肉of肉Head肉TSL肉 condition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 &ced肉 Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 &PcZ肉Whkg肉3肉dZcEb肉ok3&n肉

Head肉TSL肉parameters肉at肉EEmm肉MHz肉
Th肉 f肉 II肉 c肉 d肉 I肉 I肉 c肉 Ia肉 d肉e肉 o肉 owdnq肉parameters肉an肉 ca肉cu肉atdons肉were肉app肉de肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉Head肉TSL肉parameters肉 &&cm肉oc PEcg肉 ecZg肉mhohm肉

Measured肉Head肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc PecZ肉3gb肉 ecGP肉mhohm肉3肉gb肉

Head肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ---- ----

SíR肉result肉with肉Head肉TSL肉at肉EEmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉Head肉TSL肉 zondition肉

SíR肉measured肉 d肉mm肉mW肉input肉pqwer肉 Gcg&肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 GEcA肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 odm肉gn肉of肉Head肉TSL肉 condition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 &ceE肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 &ecP肉Whkg肉3肉dZcEb肉ok3&n肉

-
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Head肉TSL肉parameters肉at肉Egmm肉MHz肉
Th肉 f肉 II肉 c肉 d肉 I肉 I肉 c肉 r肉 d肉e肉 o肉 owmg肉parameters肉an肉 ca肉cu肉atdons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉Head肉TSL肉parameters肉 &&cm肉oc PEcE肉 EcmA肉mhohm肉

Measured肉Head肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc PecA肉3gb肉 ecZe肉mhohm肉3肉g肉% 

Head肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ---· ........... 

SíR肉result肉with肉Head肉TSL肉at肉Egmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉Head肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 GcgP肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 GEcG肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 odm肉gn肉of肉Head肉TSL肉 condition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 &ceE肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉d肉W肉 &ecP肉Whkg肉3肉dZcEb肉ok3&n肉

Head肉TSL肉parameters肉at肉EGmm肉MHz肉
Th肉 f肉 II肉 c肉 t肉 d肉 I肉 I肉 f肉 r肉 d肉e o肉 owmg肉parame肉ers肉an肉 ca肉cu肉a肉dons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉Head肉TSL肉parameters肉 &&cm肉oc PEcP肉 Ec&A肉mhohm肉

Measured肉Head肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc PecE肉3gb肉 Ecde肉mhohm肉3肉gb肉

Head肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ......... ---· 

SíR肉result肉with肉Head肉TSL肉at肉EGmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉Head肉TSL肉 zondition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 GcPd肉 Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉dW肉 G&cg肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 odm肉gn肉of肉Head肉TSL肉 condition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 &cPE肉Whkg肉

SíR肉for肉nominal肉Head肉TSL肉parameters肉 normalized肉to肉1 W肉 &PcP肉Whkg肉3肉dZcEb肉ok3&n肉

-
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wody肉TSL肉parameters肉at肉E&mm肉MHz肉
Th肉 f肉 II肉 c肉e肉 o肉 owmg肉parameters肉and肉calculations肉were肉appliedc肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉wody肉TSL肉parameters肉 &&cm肉oc eZcm肉 EcPm肉mhohm肉

Measured肉wody肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc eAc&肉3gb肉 EcPG肉mhohm肉3肉g肉b肉

wody肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ......... ........... 

SíR肉result肉with肉wody肉TSL肉at肉E&mm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉wody肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 AceA肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 Aec&肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉d肉m肉cm3 od肉m肉gn肉of肉wody肉TSL肉 condition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 &cmZ肉Whkg肉

SíR肉tor肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 &mcA肉Whkg肉3肉dZcEb肉ok3&n肉

wody肉TSL肉parameters肉at肉EPmm肉MHz肉
Thfllc肉 d肉 dd·肉 lad肉e肉 o肉 owmg肉parameters肉an肉 ca肉cu肉atdons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉wody肉TSL肉parameters肉 &&cm肉oc eGcZ肉 Ece&肉mhohm肉

Measured肉wody肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc eAcm3gb肉 EcE&肉mhohm肉3肉g肉b肉

wody肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ---- -·-· 

SíR肉result肉with肉wody肉TSL肉at肉EPmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉wody肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 Acge肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉dW肉 AEcG肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 odm肉gn肉of肉wody肉TSL肉 condition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 &cde肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 &dc&肉Wlkg肉3肉 dZcEb肉ok3&n肉

S
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wody肉TSL肉parameters肉at肉EEmm肉MHz肉
Th肉 f肉 II肉 c肉 d肉 I肉 I肉 c肉 r肉 d肉e肉 o肉 owdng肉parameters肉an肉 ca肉cu肉atdons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉wody肉TSL肉parameters肉 &&cm肉oc eGcg肉 EcgE肉mhohm肉

Measured肉wody肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc egcA肉3gb肉 EcGm肉mhohm肉3肉g肉b肉

wody肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc .......... cc肉cccccc肉

SíR肉result肉with肉wody肉TSL肉at肉EEmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉wody肉TSL肉 zondition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 Gcmm肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 AZce肉Whkg肉3肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 od肉m肉gn肉of肉wody肉TSL肉 condition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 &c&P肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉1 W肉 &&cd肉 Whkg肉3肉dZcE肉b肉ok3&n肉

wody肉TSL肉parameters肉at肉Egmm肉MHz肉
Th肉 f肉 II肉 c肉 d肉 I肉 I肉 c肉 r肉 d肉e肉 o肉 owdng肉parameters肉an肉 ca肉cu肉atlons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉wody肉TSL肉parameters肉 &&cm肉oc eGcE肉 EcAA肉mhohm肉

Measured肉wody肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc egcg肉3肉gb肉 EcZ&肉mhohm肉3肉g肉b肉

wody肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc cccccccc肉 ----

SíR肉result肉with肉wody肉TSL肉at肉Egmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉wody肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 Gcd&肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉dW肉 Gmcg肉Whkg肉3肉 dZcZ肉b肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 od肉m肉gn肉of肉wody肉TSL肉 condition肉

SíR肉measured肉 d肉mm肉mW肉input肉power肉 &c&E肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 &&cP肉Whkg肉± dZcE肉b肉ok3&n肉

-
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wody肉TSL肉parameters肉at肉EGmm肉MHz肉
Thfllt肉 d肉 IIt肉 Itd肉e肉 o肉 owmg肉parameters肉an肉 ca肉cu肉atdons肉were肉appdde肉

Temperature肉 Permittivity肉 zonductivity肉

Nominal肉wody肉TSL肉parameters肉 &&cm肉oc eGc&肉 gcmm肉mhohm肉

Measured肉wody肉TSL肉parameters肉 o&&cm肉3肉mc&n肉oc egc&肉3gb肉 gc&m肉mhohm肉3肉g肉b肉

wody肉TSL肉temperature肉change肉during肉test肉 4肉mcE肉oc ---- cccccccc肉

SíR肉result肉with肉wody肉TSL肉at肉EGmm肉MHz肉

SíR肉averaged肉over肉d肉cm3 od肉 gn肉of肉wody肉TSL肉 zondition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 AcgP肉Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 AEcG肉Whkg肉uutu肉dZcZb肉ok3&n肉

SíR肉averaged肉over肉dm肉cm3 od肉m肉gn肉of肉wody肉TSL肉 condition肉

SíR肉measured肉 dmm肉mW肉input肉power肉 &cdd肉 Whkg肉

SíR肉for肉nominal肉wody肉TSL肉parameters肉 normalized肉to肉d肉W肉 &mcZ肉Whkg肉uutu肉 dZcE肉b肉ok3&n肉

-
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Appendix 

Antenna Parameters with Head TSL at 5200 MHz 

Impedancef肉transformed肉to肉feed肉point肉 eGcm肉QS AcA肉jQ肉

Return肉Loss肉 S&dcG肉dw肉

Antenna Parameters with Head TSL at 5300 MHz 

Impedancef肉transformed肉to肉feed肉point肉 eZcE肉QS Ecg肉jQ肉

Return肉Loss肉 S &Ecm肉dw肉

Antenna Parameters with Head TSL at 5500 MHz 

Impedancef肉transformed肉to肉feed肉point肉 EdcZQSdcGjQ肉

Return肉Loss肉 SPdcAdw肉

Antenna Parameters with Head TSL at 5600 MHz 

Impedancef肉transformed肉to肉feed肉point肉 E&cE肉Q - dcm肉jQ肉

Return肉Loss肉 S PdcE肉dw肉

Antenna Parameters with Head TSL at 5800 MHz 

Impedancef肉transformed肉to肉feed肉point肉 EEce肉Q - Pcm肉jQ肉

Return肉Loss肉 S&ecA肉dw肉

Antenna Parameters with Body TSL at 5200 MHz 

Impedancef肉transformed肉to肉feed肉point肉 t肉
eGcE肉QS gcm肉jQ肉

Return肉Loss肉 S &ecm肉dw肉

Antenna Parameters with Body TSL at 5300 MHz 

Impedancef肉transformed肉to肉feed肉point肉 eGcA肉nS PcZ肉jn肉

Return肉Loss肉 S&AcA肉dw肉

Antenna Parameters with Body TSL at 5500 MHz 

Impedancef肉transformed肉to肉feed肉point肉 E&cP肉nS mce肉jn肉 SReturn肉Loss肉 SP&cZ肉dw肉
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Antenna Parameters with Body TSL at 5600 MHz 

Impedancef肉transformed肉to肉feed肉point肉 Eec&肉n肉y肉mc&肉jn肉
Return肉Loss肉 S&Gcm肉dw肉

Antenna Parameters with Body TSL at 5800 MHz 

Impedancef肉transformed肉to肉feed肉point肉 EEcG肉n肉SdcA肉jn肉
Return肉Loss肉 S &ecZ肉dw肉

General Antenna Parameters and Design 

Electrical肉Delay肉oone肉directionn肉 dc&mG肉ns肉

ífter肉long肉term肉use肉with肉d肉OOW radiated肉powerf肉only肉a肉slight肉warming肉of肉the肉dipole肉near肉the肉feedpoint肉can肉be肉measuredc肉

The肉dipole肉is肉made肉of肉standard肉semirigid肉coaxial肉cablec肉The肉center肉conductor肉of肉the肉feeding肉line肉is肉directly肉connected肉to肉the肉
second肉arm肉of肉the肉dipolec肉The肉antenna肉is肉therefore肉shortScircuited肉for肉DzSsignalsc肉On肉some肉of肉the肉dipolesf肉small肉end肉caps肉
are肉added肉to肉the肉dipole肉arms肉in肉order肉to肉improve肉matching肉when肉loaded肉according肉to肉the肉position肉as肉explained肉in肉the肉
aMeasurement肉zonditionsa肉paragraphc肉The肉SíR肉data肉are肉not肉affected肉by肉this肉changec肉The肉overall肉dipole肉length肉is肉still肉
according肉to肉the肉Standardc肉
No肉excessive肉force肉must肉be肉applied肉to肉the肉dipole肉armsf肉because肉they肉might肉bend肉or肉the肉soldered肉connections肉near肉the肉
feedpoint肉may肉be肉damagedc肉

Additional EUT Data 

Manufactured肉by肉 SPEíG肉

Manufactured肉on肉 June肉mgf肉&mdP肉
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DíSYS肉Validation肉Report肉for肉Head肉TSL肉

Date: 11.12.2013 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2- SN: 1165 

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz 

Medium parameters used: f肉= 5200 MHz; cr = 4.54 S/m; cr肉= 35.3; p = 1000 kg/m3 
, Medium parameters 

used: f = 5300 MHz; cr = 4.64 S/m; Sr = 35.2; p = 1000 kg/m3
, Medium parameters used: f = 5500 MHz; cr = 

4.83 S/m; cr肉= 34.9; p = 1000 kg/m
3

, Medium parameters used: f肉= 5600 MHz; cr = 4.94 S/m; Sr = 34.7; p = 

1000 kg/m
3 

, Medium parameters used: f = 5800 MHz; cr = 5.14 S/m; cr肉= 34.5; p = 1000 kg/m3 

Phantom section: Flat Section 

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: EX3DV4- SN3503; ConvF(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1); 

Calibrated: 28.12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76); 

Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012; 

• Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 25.04.2013 

• Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001 

• DASY52 52.8.7( 1137); SEMCAD X 14.6.10(7164) 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5200 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4tnm, dz=l.4mm 

Reference Value= 64.799 V/m; Power Drift= 0.06 dB 

Peak SAR (extrapolated) = 29.3 W/kg 

SAR(l g)= 8.05 W/kg; SAR(lO g)= 2.32 W!kg 
Maximum value of SAR (measured) = 18.7 W/kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5300 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l .4mm 

Reference Value= 65.575 V/m; Power Drift= 0.04 dB 

Peak SAR (extrapolated) = 31.3 W/kg 

SAR(l g)= 8.4 W/kg; SAR(lO g)= 2.41 W/kg 
Maximum value of SAR (measured) = 19.6 W /kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=SSOO MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l.4mm 

Reference Value= 65.400 V/m; Power Drift= 0.06 dB 

Peak SAR (extrapolated)= 33.5 W/kg 

SAR(l g)= 8.62 W/kg; SAR(lO g)= 2.45 W/kg 
Maximum value of SAR (measured)= 20.6 W/kg 
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Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5600 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l.4mm 
Reference Value= 64.163 V/m; Power Drift= 0.04 dB 

Peak SAR (extrapolated) = 34.3 W/kg 

SAR(l g) = 8.63 W/kg; SAR(lO g)= 2.45 W/kg 
Maximum value of SAR (measured) = 20.9 W /kg 

Dipole Calibration for Head Tissue/Pin=lOOmW, dist=lOmm, f=5800 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l.4mm 
Reference Value= 61.980 V/m; Power Drift= 0.04 dB 
Peak SAR (extrapolated)= 34.7 W/kg 

SAR(l g)= 8.31 W/kg; SAR(lO g)= 2.35 W/kg 
Maximum value of SAR (measured) = 20.4 W /kg 

-12.00 

-18.00 

-24.00 

-30.00 

0 dB= 20.4 W/kg = 13.10 dBW/kg 
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Impedance Measurement Plot for Head TSL 

dd肉 Dec肉 &mdP肉 mZ u mZ u &e肉
‘HIJ肉 E dd肉 d肉 U肉 FaS肉 du肉eAcZZ&肉FI SAcA&&A肉FI PcZgP&肉pFa肉 E肉 &mmcmmm肉mmm肉MHz肉

L肉 zHd肉 Markers肉
Del肉

&u肉eZceZG肉FI 
S EcEgmE肉FI 

zor肉 EcPmmmm肉GHz肉

d肉 Pu肉EdcZdg肉FI 

' 
SdcG&&P肉n肉

EcEmmmm肉GHz肉

r eu肉 E&cEPP肉eI 
SdcmdEg肉n肉ívg肉 Ecgmmmm肉GHz肉dg肉

Eu肉 EEcPZg肉n肉
S &cZA&A肉n肉

EcGmmmm肉GHz肉
Hl d肉

SdS
zH&肉 Edd肉 LQG肉 E肉 dwh肉Rf Fa肉 Ｍ ｾｂ＠ duS&dcGdm肉dw肉 E肉 &mmcmmm肉mmm肉MHz肉

t肉 T肉-- zH&肉 Markers肉

-1 &uS&EcmPm肉dw肉zor肉
EcPmmmm肉GHz肉

PuSPdcAmd肉dw肉
EcEmmmm肉GHz肉

euSPdceZm肉dw肉
ívg肉
dg肉 +- ｾ＠

Ecgmmmm肉GHz肉

y肉 EuS&ecgg&肉dw肉
--t 

EcGmmmm肉GHz肉

Hld肉 y肉 SySS
J 

STíRT肉E肉mmmcmmm肉mmm肉MHz肉 STOP肉 g肉 mmmcmmm肉mmm肉MHz肉

S
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DíSYS肉Validation肉Report肉for肉wody肉TSL肉

Date: 10.12.2013 

Test Laboratory: SPEAG, Zurich, Switzerland 

DDT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2- SN: 1165 

Communication System: UID 0- CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz 

Medium parameters used: f肉= 5200 MHz; cr = 5.38 S/m; Sr肉= 47.2; p = 1000 ｫｧＡｭＭ ｾＬ＠ Medium parameters 

used: f肉= 5300 MHz; cr = 5.52 S/m; Sr肉= 47; p = 1000 kg/mP肉
f肉Medium parameters used: f肉= 5500 MHz; cr = 

5.8 S/m; Sr肉= 46.7; p = 1000 kg/m
P

f肉 Medium parameters used: f肉= 5600 MHz; cr = 5.92 S/m; er肉= 46.6; p = 

1000 kglm
3 

, Medium parameters used: f肉= 5800 MHz; cr = 6.2 S/m; Sr肉= 46.2; p = 1000 kg!mP肉

Phantom section: Flat Section 

Measurement Standard: DASY5 (IEEE/IEC/ANSf C63.19-2007) 

DASY52 Configuration: 

• Probe: EX3DV4- SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67, 

4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4.22, 

4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012; 

• Sensor-Surface: 1.4mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 25.04.2013 

• Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Selial: 1002 

• DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164) 

Dipole Calibration for Body Tissue!Pin=lOOmW, dist=lOmm, f=5200 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4tnm, dz=l.4mm 

Reference Value= 59.518 V/m; Power Drift= -0.01 dB 

Peak SAR (extrapolated) = 30.2 W/kg 

SAR(l g) = 7.47 W/kg; SAR(lO g) = 2.09 W/kg 
Maximum value of SAR (measured) = 17.8 W/kg 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5300 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 

Reference Value= 59.536 V/m; Power Drift = -0.02 dB 

Peak SAR (extrapolated) = 31.4 W/kg 

SAR(l g)= 7.64 W/kg; SAR(lO g)= 2.14 W/kg 
Maximum value of SAR (measured)= 18.2 W/kg 

Dipole Calibration for Body Tissue!Pin=lOOmW, dist=lOmm, f=SSOO MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4rnm, dz=l.4mm 

Reference Value = 59.440 V/m; Power Drift= -0.00 dB 

Peak SAR (extrapolated)= 34.9 W/kg 

SAR(l g)= 8 W/kg; SAR(IO g)= 2.23 W/kg 
Maximum value of SAR (measured)= 19.5 W/kg 
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Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5600 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=l.4mm 
Reference Value = 59.140 V/m; Power Drift= -0.01 dB 

Peak SAR (extrapolated) = 36.6 W/kg 

SAR(l g) = 8.12 W/kg; SAR(lO g)= 2.25 W/kg 
Maximum value of SAR (measured)= 20.0 W/kg 

Dipole Calibration for Body Tissue/Pin=lOOmW, dist=lOmm, f=5800 MHz/Zoom Scan, 
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 
Reference Value= 56.258 V/m; Power Drift = -0.01 dB 
Peak SAR (extrapolated)= 36.2 W/kg 

SAR(l g)= 7.63 W/kg; SAR(lO g)= 2.11 Wlkg 
Maximum value of SAR (measured) = 19.1 W/kg 

-12.00 

-18.00 

-24.00 

-30.00 

0 dB= 19.1 W/kg = 12.81 dBW/kg 
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Impedance Measurement Plot for Body TSL 

10 Dec 2013 14:47:26 
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CHi Markers 

2: 48.740 !! 

-3.8691 n 
5. 30000 GHz 

3: 52.285 n肉
-390.63 mn 

5.50000 GHz 

4: 54. 166 n 
0.1738 n 

5.60000 GHz 

s: 55.779 () 
-1.7031 eI 

5.80000 GHz 

CH2 Markers 

2:- 27.708 dw肉
5.30000 GHz 

3:-32.883 dw肉
5.50000 GHz 

4:-27.953 dw肉
5.60000 GHz 

s :-24.890 dw肉
5.80000 GHz 
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SGS-CSTC Standards Technical Services Co., Ltd. 

Dipole Calibration for Impedance and Return-loss 

Model NO.: D5GHzV2 Serial NO.: 1165 Measurement Date: 2015-12-10 

Liquid Type 
Target Value: Measured Value: 

verdict 
Impedance Return Loss Impedance Return Loss 

Head 

5.2GHz 48.0Ω-7.7jΩ -21.8dB 46.3Ω-7.6jΩ -22.9dB Complied 

5.3GHz 49.5Ω-5.6jΩ -25.0dB 52.8Ω-7.0jΩ -22.8dB Complied 

5.5GHz 51.9Ω-1.8jΩ -31.7dB 50.1Ω-4.8jΩ -30.1dB Complied 

5.6GHz 52.5Ω-1.0jΩ -31.5dB 59.4Ω-3.5jΩ -34.6dB Complied 

5.8GHz 55.4Ω-3.0jΩ -24.7dB 58.0Ω-1.5jΩ -23.5dB Complied 

Body 

5.2GHz 48.5Ω-6.0jΩ -24.0dB 45.0Ω-5.9jΩ -27.1dB Complied 

5.3GHz 48.7Ω-3.9jΩ -27.7dB 51.2Ω-6.1jΩ -23.2dB Complied 

5.5GHz 52.3Ω-0.4jΩ -32.9dB 51.4Ω-0.3jΩ -28.5dB Complied 

5.6GHz 54.2Ω+0.2jΩ -28.0dB 52.0Ω-0.7jΩ -26.7dB Complied 

5.8GHz 55.8Ω-1.7jΩ -24.9dB 55.4Ω-2.2jΩ -24.0dB Complied 

Remark: According to KDB 865664 D01,instead of the typical annual calibration recommended by 
measurement standards, longer calibration intervals of up to three years may be considered when it is 
demonstrated that the SAR target, impedance and return loss of a dipole have remain stable according to 
the following requirements: 
1) The most recent return-loss result, measured at least annually, deviates by less than 20% from the
previous measurement and meeting the required 20 dB minimum return-loss requirement. 
2) The most recent measurement of the real and imaginary parts of the impedance, measured at least
annually, deviates by less than 5 Ω from the previous measurement. 

Return Loss for Head Impedance for Head 



 
SGS-CSTC Standards Technical Services Co., Ltd. 

 

Return Loss for Body Impedance for Body 

 

 

 




































