
Calibration Laboratory of 
Scl1rnld & Partner 

Engineering AG 

S S~tlWOI~orlaciJor K(lllbrlnrdl nnl 
C Sorvlco BUIIIO <l '(lliJIOnf\ftOO 

Sorvlz:lo svlntro dllnrolum 
Zoughoua!itrn1111o 43, 0004 Zurich, Swll:~orlnnd S SWIIIB Colllmnlon Sorvleo 

Accrodllod by tho Swlac Aecrodltullon Survleo (SAS) Accrodllollon No.: SCS 1 08 
1 ho Swl11a AoorotlltnliOri Stlr\IICii lil Oriii Of lhli ii i!JriiiiOrllil Hi lhti BA 
Multllnlornl Agroomonl for tho roaognltlon of anllbrotlon corllll tliititii 

Cllont Motorolp M Db cortlllo!lto No! DB35V2·422 Mar11 

!CALIBRATION CERTIFICATE 

Objool D835V2 • SN: 422 

QA CAL·05.v8 
Calibration procedure for dipole validation kits 

Cnllbrnllo11 dnlo: March 18, 2011 

This C{llll>fe.Uon cartlfiCille <JoCYrnonls lho lr~onbillty to nl:l\lon!118tonl;lardv. whiQh ronllzothn phylllcul unllu ol moll.lluroman\ls (SI). 
Tho moru~uromoniB Ol'ld U10 uneortolnll!ll! wtlll eonllcl!!rtell probl!blllly nro glvon on lho following pngo:~ ond aru purt of tho curtifltmiO. 

All conbrotlons havo boon concluctod In tho closOCIIRbornlory lnclllty: onvlrol"lltlnnt IOfTliJOrnt~rrq (~~ 3J"C nnd humidity < 7!W •• 

Culfbrullon !!qulpmUnl lJiiOd (M& TE eriUeal for eallbrliiiOn) 

1-'rlmnry Stnnclurda 

rowor motor EPM+12A 
Powor aom:~or Hr 8461A 
Rufuruncu 20 r.J!3 Auonumur 
Typo·N lllliifnlllch curnbfnullon 
Roforonco Proba IZS3DV3 
DAE4 

Sor:oncJnry Stnndnrd!: -
Powor 110naor HP 6481 A 
RP ~noruiO~ A&S SMT-06 
Notwork Anulyzor l iP O?!l31! 

Cnllbrulod by; 

1011 
~637460704 

US37292783 
SN: 5066 (20g) 
SN: 50117.2/06327 
SN: 3205 
SN: 601 

10 11 

MY410D2317 
100005 
US373D0505 S4206 

Nnmn 

Dimeo lllov 

Cui Dutu ~Curtllleuto No.) Scl1odulod Collbrollon 

06·0ct• IO (No. ?.17·01266) Oot•ll 

06·0ct-10 (No. 217·01l'l6S) Oot•ll 

30·Mar-10 (No. 217·01 1!1&) Mnr· 11 
:JO·Mlll'-1 0 (No. 217-01162) M[lr• ll 

30·Apr-1 0 (No ES3·3205 Apr10) Apr• l1 
10·Jur1·10 (No. OAEd-601_Jun10) Jun-11 

Chuck Dutu Qn houao} ScM<.Iulod Chock -IB•Ocl-02 (tn houoo chocl< Oot•O!J) In houllo chock: Oct• II 
4·AUCJ·99 (Ill hOUSO CllOCI< OCI•OU) ln 11nunn ohoak: Ool•ll 

18·001·0 1 (In 1\ouae check Ocl-1 0) In houso ohoc.l<; Ool· 1 1 

f!unollon Slgm11uru 

LubofCIIory Tuchnlelon f)''~!> e.u-

---

Approvod by: K&llll ~okovlo Tochnlcol Mnnogor ~~ 
ln:;uod Mttrch Is, 20 11 

Till I cotrbmllon cofllllcolo oh£111 n~o rnrrooucod oxcnrlln run without wrllton nppi'Qvnl of tho lnbo;.;;.;.;;ro....;.lo;...c.;.ry .. --------------~ 

Pf~{JB 1 of 9 



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
2oughountrnDIO 4:l, A004 Zurich, Swltz:orland 

At:;oroditod by tho Swl!l!l Accruditutlon Sorvlcu (SAS) 
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Glossary: 
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity In TSL I NORM x,y,z 
not applicable or not measured 

Calibration Is Performed According to thQ Following Standards: 

S SciiWiilzorlaoller Klltll>rler<Jionet 
C Survlau illl l811o CI'61!110nflll00 

Sorvlzlo avln:oro dl toratura 
s Swlon Calibration Sorvlce 

Accrodltulloll No.; SCS 1 08 

a} IEEE Std 1528-2003, "IEEE Recomm€mded Practice for Determining the Peak S~atlai­
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", December 2003 

b) IEC 62209· 1, "Procedure to mBasura th0 Sp€1cific Absorption Ra1e (SAA) for hand-held 
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)", 
Februal}l 2005 

c) Federal Communications Commission Office of Engineering & Technology (FCC OET), 
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and 
Portable Devices with FCC Limits for Human Exposure to Radlofrequency Emissions''. 
Supplement C (Edition 01 ·01) to Bulletin 65 

Additional Cocumentatlon: 
d) OASY 4/5 System Handbook 

Methods Applied and Interpretation of Parameters: 
• Measuremtmt Conditions: Further details are available from the Validation Re~ort at the end 

of the certificate. All figures stated In the certificate are valid at the frequency Indicated. 

• Antenna Parameters wlth TSL: The dipole is mounted with t~1e spacer to posltlot1 Its teed 
point exactly below the center marking of the flat phantom section, with the arms orlantad 
parallel to lhe body axis. 

• Feed Point Impedance and Return Loss: Tt1ese parameters ar0 measured with the dipole 
positioned under the liquid filled phantom. The impedanc€1 stat€ld is transformed from the 
measurement at the SMA connector to the feed point. The Return Loss ensures low 
(eflected powe(. No uncertainty required. 

• Electrical Delay: One-way delay between the SMA connector and the antenna ·feed point. 
No uncertainty requlfed. 

• SAR measur€Jd: SAR measured a1 the stated antenna input power. 

• SAR normalized.· SAR as measurad, normalized to an input power of 1 W at the antenna 
connector. 

, SAR for nominal TSL parameters: The measured TSL parameters arf.3 usad to calculate the 
nominal SAFI result. 

Cor1lflcoto No; D835V2·422 Marl I Popo 2 ol 9 



Measurement Condrtlons 
OASY system confjgurnllon as far us not ~ Ivan on pago 1. 

DASV Version DASYS V52.6.2 

extropolatlon AdvcmcocJ Extrapolation 

Phantom Modular Flat Phantom V4.9 

Ol~llH'IOO Dlpoto Contor • TSL 16 mm with Spacer 

Zoom Scnn Aosolutlon dx, dy, dz =Smrn 

Frequency B35 MHz :t 1 MHz 

Head TSL parameters 
Th r II I I d I I t' o o ow n_n12_ururno om on CU Otl Q 10!'15 Wuru UDDLO , II d 

Tompornluro Pormlltlvlty ConcJ~ou~tlvlty 

Nominal Head TSL. paramotora 22.0 "0 41 .5 0.90 mholm 

MOosurod HOild TSL pt\rtU'nOtOrR (22.0 ;&; 0.2} DC 41 .0 :1:6% 0.69 mho/m ::1: a o/o 

Hend T9L. tomporaturo during tost (22.0 .£ 0.2) oc .... .. ... 

SAR rosult with Head TSL 

SAR averogod ovor 1 otn3 (1 g) of HoDd TSL Condition 

SAR mom:;urod 250 mw ltlfHJI power 2.:J2 mw I g 

SAR normalized normalized to 1 W 9.28 rnw I o 
SAI'l ror nominal Hea<l TSL parameters normallzeel to 1 W 9.33 mW /g s 17.0 % {k==2} 

SAR avarngM over 1 0 ern3 (1 0 g) of Hond TSL. condition 

SAR measured 250 mW InpUt I)OWOr 1.62 mw /g 

SAR normalized normalized to 1 W G.OB mW /g 

SAR lor r•um!nol Hou<l TSL porornotor11 normnnze~ lo 1 w 6.11 mW /g ll: 16.5% (k=2} 

Cor~lllol•lo No; 063:)V2·422 Mur 11 Pauu ~ ol 9 



Body TSL parameters 
Tho lollowlnJJ pnrumotor..; and cetlcullUIOf'l'' woro t\DOIIO(J. 

Tolnpor{lii.Jro Pormlttlvlty Conductivity 

Nominal Body TSL parameters 22.0 "C 65 2 0.97 ml,o/m 

Monsurod Body TSL pornmctcrs (22.0 :1: 0.2) ac 5'1.~ :i:6% o.g9 mho/m :E 6 °/., 
Body TSL temperature during teat (22.2 :1: o.2) ·c .... .. ...... 

SAR result with Body TSL 

SAA nvorogod cvor 1 om~ (1 g) of Bocty TSL Condlllon 

SA~ measured 250 mW Input powur 2.49 "'w 1 g 

SAR nOrr'I'IOIIzod normalized to 1 W 10.0 mW /g 

SAA for nominal Body TSL pnramators norrnullzud to 1 W 9.77 mw I g :e 11.0 o/o (k• 2) 

SAR avo raged over 1 0 cm3 (1 0 g) of Body TSL condillon 

SAA moo~urOfl 250 mW Input power 1.63 mW I {I 

SAA normalized normouxoo to 1 w 6.52 mW / g 

SAA tor nominal Body TSL parameters normallz9d to 1 W 6.431'1'1W I g :t 10.5 o/o (k• 2) 

Cerllllcnto No: 0035V2-t1 22 Mar11 !->age '1 of D 



Appendix 

Antenna Parameters with Head TSL 

lmpodunco, lmnsforrnod to loud point 

Return Loss 

Antenna Parameters with Body TSL 

Impedance, transformed to leed polnl 

Flelurn Loss 

General Antenna Parameters and Design 

I Elactrlcnl Doloy (ono dlrootiM) 

53.3 n + 3.3 Jn 
• 26.9 d9 

tta.a n i" 1 .a ]n 

• 33.3 de 

1.427 ns 

After long term use with iOOW mdlnled powor, only u sllijht wM'nlr)O or thO dlpolo noor t11o teocJpolnt can be measured. 

The dipole Is made of standard somlrlgld cot~xlal cable. The canter conduolor ollho loo(llng line lr. dlrootty oonnoctod to tho 
second arm of the dipole. The antenna Is theroforo short·clrcultod for DC·sh)nul~. 
No excessive force must be applied to the dipole nrms, becauso thoy rnlghl bend or lhu ,.oldorod connoollons naar tM 
feedpolnt may be damaged. 

Design Modification by Etld User 
TllO dlpolo nas poon modlllecJ w1111 Tallon ~lngs {TR) placed within Identified markings close lo tho end or ouch dlpolo M'n. 
Callbrotion 1106 boon portor(llod with T~ attached to the dipole. 

Additional EUT Data 

Mnnulnotured by SPEAG 
Manufactured on Allgu"-'124. 2000 

Certificate No; DB35V2·4ri2_Mar 11 Pooo S of 9 



DASV5 Validation Report for Head TSL 

Test LnbnmiOI'y: SP~/\.(i , Z~1 ric h , ~witzcrlnnd 

DU1': Dlpoh.! 835 MHZi Type: D835Vl~ Scrjnl: D83SV2 • SN:422 

ommunicarinn Sy:-;lcm: ~w; rcqm.:ncy: 1-:35 MHz~ DuLy Cycle: I : I 
Medium: HSl .900 

Dfllcff'i me: I t<.03. 20 I I 10: ~ I : I I 

Medium pnrnmclcrs u~cd: r = K35 MH7.; CT = O,H9 mho/m; P.r = 41; p = 1000 kt~/1113 

Phnntom s~.:c li on: rtnt Section 
Mr.:usuremr.:m Stnndnnl : DASYS (IDBE/illC/ANS l 63.19-2007) 

IJASY5 Co1'flgurutlun: 

' P1·ohc: 53DV3 - SN3205~ 'onvF(6.03. tt03, 6.03): Cnlibrutcd: 30.04.2010 

• Se11:;01'~Slu'ff1ce: 3 tnnl (Mechanical Sm·racc Deteclion} 

• ~ lcclrnnics: Di\E4Sn601; Culibrurcd : 10.06.2010 

• Phantom: Flat Phnntnm 4.9L; Type: QDOOOP4Q/\A; Sc1·ial: I 00 I 

• Mcu!ili runlcm SW: DASY52, V52.6.2 Build (424) 

• Postprocessing SW: SIJMCAIJ X. V 14.4.4 Build (2829) 

Pin~2SO mW /d- 1 Smm, dist-3.0mm (ES-Pa,obe)/Zoom Scart (7x7x7) I ubc 0: Mensurcmcnl 
grid: dx=S mm. dy::5mm, dz~Smm 
Reference Vnl uc = 5C1.580 V/m; Power Drift ~ 0.02 dB 
Pc;flk SA l~ (cxtrtlpolutcd) = 3.476 W/kg 
SAR( I g);;:: 2.32 mW/g; SAR(IO g)= 1.52 mW/g 
Mnximum value or ~t\R (mctlsurcct) = 2.692 mW/g 

iliJ 
0 

4.00 

1.7h 

:J,IJO 

·1~.1111 

Conlllcuto No; DS35V2·4:??. Mor i 1 
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Impedance Measurement Plot for Head TSL 

• 
Lt• I 

lUI 

Col' 

Av8 
L6 

• u r· 

STM~ T r.·:m.ouo OOh IIIIZ 
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DASY5 Validation Report for Body TSL 

TeNt ftbot·ntory: SPBAG, Zul'ich, Swi tzerland 

DIJT: Dipole R35 MIJz; Typ~ : D835Vli ScJ'i:,Jl: D835V2 • SN:422 

Coll1111Uilicntion System: CW: Frequency: 835 MJ-17.; Duty Cydc: l: I 
Medium: MSL900 

Dnleffime: 16.03.2011 15:51:37 

Medium panmtctcrs used: f =: 835 Mllz; a • O.CJ9 mho/m; Cr = 54.3: p = I oon kg/m'
1 

Phamom sec1ion: Pint Section 
Meusut-cmem Suutthwd: DAS Y~ (lEEE/l EC/ 1\NS I 6~. 19·2007) 

' Pl'obc: ES3DV3 • SN3205; ConvF(5.86, 5.86. 5.86); Cnlibrntcd: 30.04.20 I 0 

• Sunsot-SUI'fuce: 3mm (Mechuuicul Sut•fnce Detection) 

• Rlcctronics: DAIV+ ~n60 1 ; Cfllibnttccl: I0,0Ct2t1 10 

• Phamom: Flm Pltnnlom 4.9L; Type: QDOOOP4QAA; Scl'ial: 1001 

• Mcmmrcmenl SW: DASY.52, V52.6.2 Build (424) 

• Poslproccs ·ing SW: SEMCAD X. V 14.4.4 Huild (2~2lJ) 

Pin=250 mW /d=l.Snun, dist=3.0nun (ES·P•·obc)/Zoom ScQn (7xix7) I ube 0: Meusun:me11L 
g1·id: dx=5mm, dy=511ltn, d7.=5mlll 
ncf"cn.:ncc Vnluc = 55.816 V/111; POWCI' Dl'in = 0,02 dH 
Pcnk SAR (cxlmpolalcd) = 3.673 W/kg 
SAR(l g) c 2.49 mW/gi SAROO g) ;;; 1.63 mW/g 
Maximum value or SAR (moasmed) = 2.900 mW/g 

LIB 
0 

2,olli 

· 4.nD 

· / ,ZO 

·!1.80 

-11!.00 
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lmpoc.hmoo Moasurement Plot for Body TSL 

• 
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD‐1954, Rev.3
Dipole SN: 422tr

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
3/18/2011 3/8/2012 1/4/2013

Return loss (dB):
Verify < ‐20dB & within 20% of original

‐26.9 ‐23 ‐27.4 Accept

Impedance, Real (Ω):
Verify within +/‐5Ω  of original

53.3 55 51.9 Accept

Impedance, Imaginary (Ω):
Verify within +/‐5Ω  of original

3.3 3.2 ‐1.6 Accept

First Extension Period:

Approved extension period:   1 Year

Previous due date: 3/18/2012

NEW DUE DATE: 3/18/2013
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:     1 Year

Previous due date: 3/18/2013

NEW DUE DATE: 3/18/2014
3 years from date of last external calibration

Authorized by: Marge Kaunas

3/18/2011

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been 
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional 
year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.
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Calibration Labo~atory of 
Schmid & Partner 

EngineGrlng AG 
ZOUOIU11188If0810 43, 0004 Zurich, Swllzorlnnd 

Ac~:rudlled t;y tho Swls~ Acorodllullon Sorvlao (SAS) 
Tll8 SWIIiill Aooradltnllon Sorvlao lo ono of tho BlgnntQrlos to lhQ EA 
Mullllil!Orlll Agroomont for lho rooognlllon of onllbrpllon corllllctltOII 

Glossary: 
TSL 
OonvF 
N/A 

tissue simulating ll(luld 
sensitivity In TSL I NORM x,y,z 
not applicabhil or not measured 

Calibration Is Porformod According to the Following Standarde: 

S 5ollwol7orlucllor Kt\llbrlortllen&t 
C Sorvlco ula o Cl'4ttUon"n9 

Servlzlo avlnero Cll toroturn s Swlae Callbf411on Sorvtco 

AooroQIIIlllon No.: SCS 1 08 

a) IEEE Std 1528-2003, "IEEE R€1comm0nd~d Practice for Determining the Peal< Spatial· 
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", December 2003 

b) IEC 62209·1. "Procedure to measure the Specific Absorptlot-1 Rate (SAR) for hand-held 
devices used ih close pr·oximity to the ear (fn~quency range of 300 MHz to 3 GHz)", 
February 2005 

c) Fed(3ral Communications Commission Office of Engineering & Technology (FCC OET), 
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radlo'frequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of MobiiB and 
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions'', 
Supplsment c {Edition 01 ·01) to Bulletin 65 

Additional Documentation: 
d) DASY 4/5 System Handbook 

Methods Applied and Interpretation ot Parameters: 
• Measurement Conditions: Further details are available from the Validation Repot1 at thG 9nd 

of 1he certificate. All figures stated in the certificate are valid at the frequency indicated. 

• Antenna Parameters with TSL: The dipole Is mounted with the spacer to position Its feed 
point exactly below the center marKing of the flat phantom section, with the arms oriented 
paraiiBI to the body axis, 

• F€1€Jd Point Impedance and Return Loss: These parameters are measured with the dipole 
positioned under tl1e liquid filled phantorn. The Impedance stated Is transformed from the 
measurement at th§ SMA connector to the feed point. Tha Return Loss ensures low 
reflected power. No uncertainty required. 

• t=lectrioal Delay: One-way delay between t110 SMA connector and t11e antenna feed point. 
No uncertainty required. 

• SAR measured: SAR measured at the stated antenna Input power. 

• SAR normalizf!Jd: SAR as measured, normalized to an Input power of 1 W at the antenna 
connector. 

• SAR tor nominal TSL parameters; The measured TSL. parameters are usect to calculate the 
nominal SAR result. 

Outllllcstc) No: 0835V~·430_M r1 1 Pngo 2 of 9 



Measurement Conditions 
OASY II I system con 1gure1 on, as ar as nol { von on pngo 1. 

DASV Version DASY6 V52.6.2 

Extrnpolntlon Advanced Extrapolallon 

Phantom ModulfV Flat Phantom V4.9 

Dlstnnoo Dlpolo contor • iSL 1 s mm wltl'i SpMOr 

Zoom Scan Resolution clx, dy, dz .. 5 mm 

Froquonoy 1:!35 MH~ ;; 1 MM:it 

Head TSL parameters 
Th f II I I d I I II o o ow ng parame era an ca cu a ana were app1 e . II d 

Temperature Permltllvlty Conductivity 

Non~,lnall'fead TSI.. paromotors 22.0 ac 41.6 0.90 rn11o/m 

Monsurod Hand TSL pnromatars (22.0 ~ 0.2) "C 11 .0 ~ 6% 0.89 mho/m 1t 6 % 

Head TSL temperature during test (22.0 :t: 0.2) "C . ...... ·--

BAA rosult with Head TSL 

SAR PYOt1•god ovor 1 orn:~ {1 g) or ~ond TSL condiiion 

SAA IT'Ioasurod 250 mW Input power 2.42 mW I g 

SAR normalized normallzetf to 1 W 9.68 mw /g 

SAR 1or nomiMI !=tuM TSI. poromotom normi.\IIZud to 1 W 9.n~ mw tg = 17.0% (k1!12} 

SAFlnvorngod ovor 1 0 em~ (1 0 g) of Hond TSL contlillon 

SAR moasured 250 mW Input power 1.58 mW /g 

SAR normallzoel normn112od to 1 w 6.32 mw tg 
SAR tor nominal Hoad TSL paramotors normalized to 1 W 6.35 mW Ia .t 1 G.5 % (k=2) 

Cort!UCo! No; D83!1V2•43S Marl I Pnoo a of 9 



Body TSL parameters 
TI)O ronowlf'~O paramotoro nntl oolculat ons woro oppl oa. 

Tornpor~turo PermltUVIlY CoMttuctlvlty 

Nominal Bocly TSL parameters 22.0 "C 55.2 0.97 rnho/rn 

Moc,eurod eody TSL porum tors (22.0 ;I; 0.2) ac 64.3 ::t 6% 0.99 mha/m ::t e % 

Body TSL temperature during test (22.2 :1! 0.2) "C .. ._. .... 

BAR result with Body TSL. 

SAR ovorogcd ovor 1 om~ (1 g) ot Bocly TSI.. Condition 

SAA measured 250 mW Input power 2.S6mW /g 

SAR normellzeo normalized to 1 W 10.2 mW /g 

SAR lor nominal Body TSL. pmumotors normalized to 1 W 10.1 mw 1 g ;a; 11.0 '%• (l<• <l 

SAFI averaged over 10 cm3 (1 0 g) of Body TSI. condlllon 

SAF! measured 250 mW Input power 1.68 mW I g 

SAR normullzod r'IOfrf'IOII7,0d to 1 W 0.72 mW I g 

SAA 1or nominal Body TSL parameters normalized to 1 W G.G3 mW I 51 it 1 G.! o/o (k•2) 

Certlllcale No: 0835V2·1\38_Mor11 ~oge 11 ol9 



Appendix 

Antenna Paramotors with H0ad TSL 

lmpoe!anco. lrnnsrormoe! to rooe! point 

Return Loss 

Atltonnn Panunetors with Body TSL 

lmpo<lonco, lronllrorrnou 10 lood point 

Relurn Loss 

Gonor~l Antenna Parameters and Doslgn 

I Elor.trlool Oolay (ono Cllmonon) 

61.4 .n- 2.5 jn 

• 31 .1 de 

47.6 n- 4.0 Jn 
• 26.4 dB 

1.379118 

Aflot lo~rJ tom, uso will, 1 OOW rocllc•loei powor, only a 6llf11'tl wortnlf\g or 1110 <Jipolo noor 1110 roocJpolnt con bo measured. 

Tt1o tllpolu lu nmdo of slondard :;ornlrlgld oomdul oublu. Tho <.:Mtor oonduotor or me footllno llno Is dlrcolly connectod Ia the 
Gucond nrm or tho dlpolo. Tho ontonnu Ia lherGIOrG ahort·clr0l411ud lor DC·:.;Ianulti. 
No oxcosslvo force must bo nppllod to tho dipole arms, bocuuso thoy might bend or tho uoldorod oonnoctlo,D r"'oar ll)e 
foodpolnt muy be damaged. 

Design Modification by End User 
The dipole hes been modified with Teflon Rings (TR) placed within Identified markings close lo the and ol euch dlpolo nrm. 
Calibration has been performed with TFl attached to the dipole. 

Additional EUT Data 

SPEAG 

Munufaclured on Oocombor 16, 2000 

Corllllcoro No; D03SV2•tl30 Mml1 



DASY5 Validation Report for Head TSL 

Test Labon\LOJ'y: SPBAG, Zlll'ich, S\vitze1·laml 

L1l1T: Dlpnl• 835 MHz; Type: D835V2; Se•·hal: DR35V2- SN:436 

Communication SysLcm: CW; Frequency: 835 MH'l.; D~1ty Cycle: I : I 
Medium: I lSL900 

DutcfT'ime: 18.03.2011 10:48:3fi 

Mcclh1m pm·omchw. used: f - 835 MHz: "- 0.89 mho/m; c,;::::: 41 : p = 1000 kg/m 1 

Philntom 1\Ucl ion: Flut Suet ion 
Mcusurcmunt Swnclnrd: lJASYS (IEEr:JrDC/ANSI C63.19-2007) 

DASY5 Conrigurnlion: 

1 PI'Obe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04·.20 10 

• Scnsor-Surfncc: 3mm (Mcchu1,icul Surface Dclec:liC>Il ) 

• BJcctronic: DAF.4 SnGOI ;Cnlibmlcd: 10.06.2010 

1 Phuulom; Flm Phamum4.9L; Type: QDOOOP49AA ; Serial: 1001 

• Mca:lummcnl SW ; DASY~2, V52.6.2 Build (424) 

• Postpi'OC~ sing SW: S -IMCAD X, V 14.4.4 Ruild (2H2tJ) 

Pin=250 mW /d= lSllUll, dlst=3.0nnn (ES~l1a·obc)/Zoom Semi (7x7x7) /Cube 0: Mcuslll'ement 
gr·icl: clx:::;5 mm, dy=5mtn, d7.=5mm 
Reference Vnluc;::: 57.928 V/m; Power nri ft = 0,01 riB 
Peak SJ\R (cxlmpoJutccl) = 3.620 W/kg 
AR(1 g) ~:~ 2.42 mW/g; SAR(JO g) • 1.58 mW/g 

Maximum value of SAR (mcnslll'ed) = 2.816 mW/g 

dB 
0 

""" 

· f ,'1R 

·!1.00 

· 12.00 

Certlftcato No: Da35V2·43B_Mnrl 1 Pl\gu G Of 0 



Impedance Measurement Plot for Hoad TSL 
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DASYS Valfdation Report for Body TSL 

Test Lnhonllory: SJlE/\0, Zut·ich, Switzerlnnd 

DUT: Dipulu 835 Mlli'i; Type; D83SVZ; Sel'lnl: DH35V2 • 'N:436 

Communicnlion System: CW: Ft·cquency: 835 MHz: Duly Cycle: I: I 
Mcdi~rm : MSI .900 

Dutcffimc: l 6.03.20 I I 16: 11 :52 

Medium pnrnmclCt'S used: r . 835 Ml h~; C1 :0 0.9~ nrlro/ru; l::r- 54.3; p - 1000 kn/nr' 
Phnnlom sccLion: Flirt Se<.:tiurl 
Measummcnl Stnudut·d: DASY5 (ffiEE/JEC/ANSI C63.1 V-2007) 

DA Y5 Configuration: 

• Pt•obe: ES3DV3 • SN3205~ ConvF(5.86, 5.86, 5.86); Culilmrted; 30JJ4.2010 

• SenNor·-Surfucc: 3mm (Mcchnnictrl Surface L)ctcction) 

• E:lcctronics: DI\R4 Sn60 1: CalibmLcd: 10.06.20 I 0 

• Phnmom: Plnl PhatHorn4.9L; Type: QDOOOP49AA; Scriul: 100 1 

• Mcu.surcmctH SW: IJASY52, V52.6,2 Huild (424) 

• PoRt processing SW: SRMCI\D X, V 14.4.4 Build (2829) 

Pin=2SO mW /d=lSnun, di t~3.0mm (ES~Prob •)/Zoom Scau (7x7x7) /Cube 0: Meustu'et11ent 
gr·id: dx~5mm, dy=5mm, dz=.Smm 
Rcfcn.mcc Vnluc = 5t'\.649 V/m; Pow..:l' Dt•Hl • 0.0 I dl3 
Pcnk SAR (cxtropnlnlcd) ;:: 3.789 W/kg 
SAl{(l g);:: 2.56 mW/~; SAR( IO g) cr 1.68 mW/~ 
M ~xirnu rn value of SAR (mt:nsur·e!.l) - 2.988 mW/g 

.m 
D 

·!i.liD 

·12.00 

Cutllllcllto NO; 083!W2•436_Mor1 I 

0 dB = 2.9QOmW/g 
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Impedance Measurement Plot for Body TSL 
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD‐1954, Rev.3
Dipole SN: 436tr

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
3/18/2011 3/8/2012 1/4/2013

Return loss (dB):
Verify < ‐20dB & within 20% of original

‐31.1 ‐36.7 ‐26.7 ?

Impedance, Real (Ω):
Verify within +/‐5Ω  of original

51.4 50.4 51.9 ?

Impedance, Imaginary (Ω):
Verify within +/‐5Ω  of original

‐2.5 ‐1.3 ‐4.2 ?

First Extension Period:

Approved extension period:   1 Year

Previous due date: 3/18/2012

NEW DUE DATE: 3/18/2013
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:     1 Year

Previous due date: 3/18/2013

NEW DUE DATE: 3/18/2014
3 years from date of last external calibration

Authorized by: Marge Kaunas

3/18/2011

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been 
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional 
year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

S Schwelzerischer Kalibrierdienst 

c 
s 

Service suisse d'etalonnage 

Servlzio svizzero d l taratura 

Swiss Calibration Service 

Accredited by the Swiss Accreditation Service (SAS) Accreditation No. : SCS 108 
The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

Client Motorola MOb Certificate No: D1800V2-281 Feb12 

CALIBRATION CERTIFICATE 

Object D1800V2- SN: 281 

Calibration procedure(s) QA CAL-05.v8 
Calibration procedure for dipole validation kits above 700 MHz 

Calibration date: February 09, 2012 

This calibration certificate documents the traceability to national s tandards, which realize the physical units of measurements (SI). 

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 ± 3)•C and humidity < 70%. 

Calibration Equipment used (M& TE c ritical for calibration) 

Primary Standards ID # Cal Date (Certif icate No.) 

Power meter EPM-442A GB37480704 05-0ct-11 (No. 217·01451) 

Power sensor HP 8481A US37292783 05-0ct-11 (No. 217-01451) 

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01 368) 

Type-N mismatch combination SN: 5047.2/ 06327 29-Mar-11 (No. 217·01371) 

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec 11) 

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) 

Secondary Standards ID # Check Date (in house) 

Power sensor HP 8481 A MY41092317 18-0ct-02 (in house check Oct-11 ) 

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11 ) 

Network Analyzer HP B753E US37390585 S4206 18-0ct-01 (in house check Oct-11 ) 

Name Function 

Calibrated by: Claudio Leubler Laboratory Technician 

Approved by: Katja Pokovlc Technical Manager 

This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 

Certificate No: D 1800V2-281_Feb12 Page 1 of 8 

Scheduled Calibration 

Oct-1 2 

Oct-12 

Apr- 12 

Apr- 12 

Dec-12 

Jul-12 

Scheduled Check 

In house check: Oct-13 

In house check: Oct-13 

In house check: Oct-12 

Issued: February 9, 2012 



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

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

Multilateral Agreement for the recognition of calibration certificates 

Glossary: 
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL I NORM x,y,z 
not applicable or not measured 

Calibration is Performed According to the Following Standards: 

S Schwelzerischer Kalibrlerdienst 

c 
s 

Service suisse d'etalonnage 

Servizlo svizzero dl taratura 

Swiss Calibration Service 

Accreditation No.: SCS 108 

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial­
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", December 2003 

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET), 
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and 
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", 
Supplement C (Edition 01-01) to Bulletin 65 

Additional Documentation: 
d) DASY 4/5 System Handbook 

Methods Applied and Interpretation of Parameters: 
• Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 

• Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed 
point exactly below the center marking of the flat phantom section, with the arms oriented 
parallel to the body axis. 

• Feed Point Impedance and Return Loss: These parameters are measured with the dipole 
positioned under the liquid filled phantom. The impedance stated is transformed from the 
measurement at the SMA connector to the feed point. The Return Loss ensures low 
reflected power. No uncertainty required. 

• Electrical Delay: One-way delay between the SMA connector and the antenna feed point. 
No uncertainty required. 

• SAR measured: SAR measured at the stated antenna input power. 

• SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna 
connector. 

• SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the 
nominal SAR result. 

Certificate No: D1800V2-281 _Feb1 2 Page 2 of 8 



Measurement Conditions 
DASY system configuration, as far as not ~ iven on page 1. 

DASY Version DASY5 V52.8.0 

Extrapolation Advanced Extrapolation 

Phantom Modular Flat Phantom 

Distance Dipole Center- TSL 10 mm with Spacer 

Zoom Scan Resolution dx, dy, dz = 5 mm 

Frequency 1800 MHz ± 1 MHz 

Head TSL parameters 
Th f II . t d I I t' e o owtng parame ers an ca cu a tons were apj)lte r d 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0 oc 40.0 1.40 mhol m 

Measured Head TSL parameters (22.0 ± 0.2) oc 40.5 ±6% 1.34 mholm ± 6 % 

Head TSL temperature change during test < 0.5 oc ---- ----

SAR result with Head TSL 

SAR averaged over 1 cm3 (1 g) of Head TSL Condition 

SAR measured 250 mW input power 9.13 mWig 

SAR for nominal Head TSL parameters normalized to 1 W 37.6 mW /g ± 17.0 % (k=2) 

SAR averaged over 10 cm3 (1 0 g) of Head TSL condition 

SAR measured 250 mW input power 4.92 mW I g 

SAR for nominal Head TSL parameters normalized to 1 W 20.1 mW lg ± 16.5 % (k=2} 

Body TSL parameters 
The following parameters and calculations were applied. 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 oc 53.3 1.52 mho/m 

Measured Body TSL parameters (22.0 ± 0.2) oc 53.1 ± 6% 1.49 mholm ± 6 % 

Body TSL temperature change during test < 0.5 oc ---- .... .... 

SAR result with Body TSL 

SAR averaged over 1 cm3 (1 g) of Body TSL Condition 

SAR measured 250 mW input power 9.04 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 36.6 mW I g ± 17.0 % (k=2} 

SAR averaged over 1 0 cm3 (1 0 g) of Body TSL condition 

SAR measured 250 mW input power 4.82 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 19.4 mW I g ± 16.5 % (k=2} 

Certificate No: D1800V2-281 _Feb12 Page 3 of 8 



Appendix 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 51 .5 n + 0.4 jn 

Return Loss -36.5 dB 

Antenna Parameters with Body TSL 

Impedance, transformed to feed point 45.6 n + o.6 jn 

Return Loss - 26.7 dB 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.195 ns 

After long term use with 1 OOW radiated power, only a slight warming of the dipole near the feedpoint can be measured. 

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the 
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps 
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the 
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still 
according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the 
feedpoint may be damaged. 

Design Modification by End User 

The dipole has been modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm. 
Calibration has been performed with TR attached to the dipole. 

Additional EUT Data 

Manufactured by SPEAG 

Manufactured on November 25, 2000 

Certificate No: D1800V2-281 _Feb12 Page 4 of 8 



DASY5 Validation Report for Head TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 281 

Communication System: CW; Frequency: 1800 MHz 
Medium parameters used: f = 1800 MHz; cr = 1.34 mho/m; Er = 40.5; p = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: ES3DV3- SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30.12.2011 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60 1; Calibrated: 04.07.2011 

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

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 09.02.2012 

Dipole Calibration for Head Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value= 95.315 V/m; Power Drift= 0.03 dB 
Peak SAR (extrapolated)= 15.8520 
SAR(l g)= 9.13 mW/g; SAR(10 g)= 4.92 mW/g 
Maximum value of SAR (measured) = 11.148 m W /g 

dB 
0 

·3.60 

·7.20 

·1 0.80 

·1 4.40 

·16.00 

Certificate No: D1800V2-281_Feb12 
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Impedance Measurement Plot for Head TSL 

8 Feb 2012 11:09:30 
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DASYS Validation Report for Body TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 281 

Communication System: CW; Frequency: 1800 MHz 
Medium parameters used: f = 1800 MHz; a= 1.49 mho/m; Er = 53.1; p = I 000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/lEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: ES3DV3- SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.12.2011 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60 l; Calibrated: 04.07.2011 

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

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 06.02.2012 

Dipole Calibration for Body Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value= 91.252 V/m; Power Drift= 0.0087 dB 
Peak SAR (extrapolated)= 15.8320 
SAR(1 g)= 9.04 mW/g; SAR(lO g)= 4.82 mW/g 
Maximum value of SAR (measured)= 11.441 mW/g 

dB 
0 

·3.60 

·7.20 

·1 0.80 

·14.40 

·10.00 
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Impedance Measurement Plot for Body TSL 

6 Feb 2012 11:25:00 
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3
Dipole SN: 281tr

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
2/9/2012 1/8/2013 10/22/2013

Return loss (dB):
Verify < -20dB & within 20% of original

-36.5 -30.1 -29.4 Accept

Impedance, Real (Ω):
Verify within +/-5Ω  of original

51.5 55.8 53.6 Accept

Impedance, Imaginary (Ω):
Verify within +/-5Ω  of original

0.4 2.1 2.5 Accept

First Extension Period:

Approved extension period:  1 Year

Previous due date: 2/9/2013

NEW DUE DATE: 2/9/2014
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:    1 Year

Previous due date: 2/9/2014

NEW DUE DATE: 2/9/2015
3 years from date of last external calibration

Authorized by: Marge Kaunas

2/9/2012

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been 
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional 
year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

5 Schwelzerischer Kalibrierdienst 

c 
s 

Service suisse d'tHalonnage 

Servizio svlzzero di taratura 

Swiss Calibration Service 

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108 
The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

Client Motorola MOb Certificate No: D1800V2·2d190_Jan12 

CALIBRATION CERTIFICATE 

Object D1800V2- SN: 2d190 

Calibration procedure(s) QA CAL-05.v8 
Calibration procedure for dipole validation kits above 700 MHz 

Calibration date: January 05, 2012 

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI) . 

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 ± 3tC and humidity< 70%. 

Calibration Equipment used (M& TE critical for calibration) 

Primary Standards ID # Cal Date (Certificate No.) 

Power meter EPM-442A GB37480704 05-0ct-11 (No. 217-01451) 

Power sensor HP 8481A US37292783 05-0ct-11 (No. 217-01451) 

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) 

Type-N mismatch combination SN: 5047.2/06327 29-Mar-11 (No. 217-01371) 

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) 

DAE4 SN: 601 04-Jul-11 (No. DAE4-601 _Jul11) 

Secondary Standards ID# Check Date (in house) 

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11) 

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) 

Network Analyzer HP 8753E US37390585 S4206 18·0ct-01 (in house check Oct-11) 

Name Function 

Calibrated by: lsrae EI-Naouq Laboratory Technician 

Approved by: Katja Pokovic Technical Manager 

This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 
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Scheduled Calibration 

Oct-12 

Oct-12 

Apr-12 

Apr-12 

Dec-12 

Jul-12 

Scheduled Check 

In house check: Oct-13 

In house check: Oct-13 

In house check: Oct-12 

Signature 
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Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

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

Multilateral Agreement for the recognition of calibration certificates 

Glossary: 
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL I NORM x,y,z 
not applicable or not measured 

Calibration is Performed According to the Following Standards: 

S Schweizerischer Kalibrierdienst 

c 
s 

Service suisse d'etalonnage 

Servizio svizzero di taratura 

Swiss Calibration Service 

Accreditation No.: SCS 1 08 

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial­
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", December 2003 

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET), 
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and 
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", 
Supplement C (Edition 01-01) to Bulletin 65 

Additional Documentation: 
d) DASY 4/5 System Handbook 

Methods Applied and Interpretation of Parameters: 
• Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 

• Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed 
point exactly below the center marking of the flat phantom section, with the arms oriented 
parallel to the body axis. 

• Feed Point Impedance and Return Loss: These parameters are measured with the dipole 
positioned under the liquid filled phantom . The impedance stated is transformed from the 
measurement at the SMA connector to the feed point. The Return Loss ensures low 
reflected power. No uncertainty required. 

• Electrical Delay: One-way delay between the SMA connector and the antenna feed point. 
No uncertainty required. 

• SAR measured: SAR measured at the stated antenna input power. 

• SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna 
connector. 

• SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the 
nominal SAR result. 
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Measurement Conditions 
DASY sys em con 1gura ton, as ar as no f 1ven on page f t . 

DASY Version DASY5 V52.8.0 

Extrapolation Advanced Extrapolation 

Phantom Modular Flat Phantom 

Distance Dipole Center- TSL 10 mm with Spacer 

Zoom Scan Resolution dx, dy, dz = 5 mm 

Frequency 1800 MHz ± 1 MHz 

Head TSL parameters 
Th f II . t d I I t" e o owmg parame ers an ca cu a tons were app 1e r d 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0 oc 40.0 1.40 mholm 

Measured Head TSL parameters (22.0 ± 0.2) oc 39.7 ± 6% 1.37 mhol m ± 6 % 

Head TSL temperature change during test < 0.5 oc ---- ----

SAR result with Head TSL 

SAR averaged over 1 cm3 (1 g) of Head TSL Condition 

SAR measured 250 mW input power 9.70 mW lg 

SAR for nominal Head TSL parameters normalized to 1 W 39.3 mW lg ± 17.0% {k=2) 

SAR averaged over 1 0 cm3 (1 0 g) of Head TSL condition 

SAR measured 250 mW input power 5.15 mW I g 

SAR for nominal Head TSL parameters normalized to 1 W 20.8 mW lg ± 16.5 % (k=2) 

Body TSL parameters 
The following parameters and calculations were applied 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 oc 53.3 1.52 mholm 

Measured Body TSL parameters (22.0 ± 0.2) oc 53.0 ±6 % 1.46 mholm ± 6 % 

Body TSL temperature change during test < 0.5 oc ---- ----

SAR result with Body TSL 

SAR averaged over 1 cm3 (1 g) of Body TSL Condition 

SAR measured 250 mW input power 9.24 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 37.8 mW I g ± 17.0% (k=2) 

SAR averaged over 10 cm3 (10 g) of Body TSL condition 

SAR measured 250 mW input power 4.90 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 19.9 mW I g ± 16.5% (k=2) 
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Appendix 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 48.3 Q- 5.1 jQ 

Return Loss -25.3 dB 

Antenna Parameters with Body TSL 

Impedance, transformed to feed point 45.1 Q- 4.4 jQ 

Return Loss -23.2 dB 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.209 ns 

After long term use with 1 OOW radiated power, only a slight warming of the dipole near the feed point can be measured. 

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the 
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps 
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the 
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still 
according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the 
feedpoint may be damaged. 

Additional EUT Data 

Manufactured by SPEAG 

Manufactured on May 06, 2011 
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DASY5 Validation Report for Head TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2- SN: 2d190 

Communication System: CW; Frequency: 1800 MHz 
Medium parameters used: f = 1800 MHz; cr = 1.37 mho/m; £r = 39.7; p = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (lEEE/IEC/ ANSI C63.19-2007) 

DASY52 Configuration : 

• Probe: ES3DV3- SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30.12.2011 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 04.07.2011 

• Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: I 00 l 

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 05.01.2012 

Dipole Calibration for Head Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5nun, dy=5mm, dz=5mm 
Reference Value= 97.724 V/m; Power Drift= 0.03 dB 
Peak SAR (extrapolated)= 17.1580 
SAR(l g)= 9.7 mW/g; SAR(lO g)= 5.15 mW/g 
Maximum value of SAR (measured)= 12.047 mW/g 

dB 
0 

-3.60 

-7.20 

-10.80 

-14.40 

·10.00 
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Impedance Measurement Plot for Head TSL 

12 Jan 2012 11:03:41 
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DASYS Validation Report for Body TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2- SN: 2d190 

Communication System: CW; Frequency: 1800 MHz 
Medium parameters used: f = 1800 MHz; cr = 1.46 mho/m; !':r =53; p = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASYS (IEEE/iEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: ES3DV3- SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.12.2011 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn601; Calibrated: 04.07.2011 

• Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002 

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 04.01.2012 

Dipole Calibration for Body Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=Smm, dz=5mm 
Reference Value= 93.336 V /m; Power Drift= -0.02 dB 
Peak SAR (extrapolated)= 15.8910 
SAR(l g)= 9.24 mW/g; SAR(lO g)= 4.9 mW/g 
Maximum value of SAR (measured)= 11.645 mW/g 

dB 
0 

-3.60 

-7.20 

-10.80 

-14.40 

-18.00 
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Impedance Measurement Plot for Body TSL 

12 Jan 2012 11:02 :33 
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD‐1954, Rev.3
Dipole SN: 2d190

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
1/5/2012 1/8/2013 <date>

Return loss (dB):
Verify < ‐20dB & within 20% of original

‐25.3 ‐26.4  ‐  Accept

Impedance, Real (Ω):
Verify within +/‐5Ω  of original

48.3 51.5  ‐  Accept

Impedance, Imaginary (Ω):
Verify within +/‐5Ω  of original

‐5.1 ‐4.6  ‐  Accept

First Extension Period:

Approved extension period:   1 Year

Previous due date: 1/5/2013

NEW DUE DATE: 1/5/2014
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:     1 Year

Previous due date:

NEW DUE DATE:
3 years from date of last external calibration

Authorized by:

1/5/2012

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been 
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional 
year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

S Schweizerlscher Kalibrlerdienst 

C Service suisse d'etalonnage 

Servizio svizzero di taratura 

S Swiss Calibration Service 

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108 
The Swiss Accreditation Service is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

Client Motorola MOb Certificate No: D2450V2-740_Feb12 

CALIBRATION CERTIFICATE 

Object D2450V2- SN: 740 

Calibration procedure(s) QA CAL-05.v8 
Calibration procedure for dipole validation kits above 700 MHz 

Calibration date: February 07, 2012 

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI). 

The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate. 

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 ± 3)•c and humidity< 70%. 

Calibration Equipment used (M& TE critical for calibration) 

Primary Standards ID# Cal Date (Certificate No.) 

Power meter EPM·442A GB37480704 05-0ct-11 (No. 217·01451) 

Power sensor HP 8481A US37292783 05-0ct-11 (No. 217-01451) 

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) 

Type-N mismatch combination SN: 5047.2 I 06327 29-Mar-11 (No. 217-01371) 

Reference Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dec11) 

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Jul11) 

Secondary Standards ID # Check Date (in house) 

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11) 

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-1 1) 

Network Analyzer HP 8753E US37390585 S4206 18-0ct-01 (in house check Oct-11) 

Name Function 

Calibrated by: lsrae EI-Naouq Laboratory Technician 

Approved by: Katja Pokovlc Technical Manager 

This calibration certificate shall not be reproduced except in full without written approval of the laboratory. 
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Scheduled Calibration 

Oct-12 

Oct-12 

Apr-12 

Apr-12 

Dec-12 

Jul-12 

Scheduled Check 

In house check: Oct-13 

In house check: Oct-13 

In house check: Oct-12 

riignature 
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Issued: February 7, 2012 



Calibration Laboratory of 
Schmid & Partner 

Engineering AG 
Zeughausstrasse 43, 8004 Zurich, Switzerland 

Accredited by the Swiss Accreditation Service (SAS) 

The Swiss Accreditation Service Is one of the signatories to the EA 

Multilateral Agreement for the recognition of calibration certificates 

Glossary: 
TSL 
ConvF 
N/A 

tissue simulating liquid 
sensitivity in TSL I NORM x,y,z 
not applicable or not measured 

Calibration is Performed According to the Following Standards: 

S Schweizerischer Kallbrlerdienst 

Service suisse d'etalonnage c Servizio svizzero dl taratura 

S Swiss Calibration Service 

Accreditation No.: SCS 108 

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial­
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless 
Communications Devices: Measurement Techniques", December 2003 

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held 
devices used in close proximity to the ear (frequency range of 300 MHz to 3 G Hz)", 
February 2005 

c) Federal Communications Commission Office of Engineering & Technology (FCC OET), 
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and 
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", 
Supplement C (Edition 01 -01) to Bulletin 65 

Additional Documentation: 
d) DASY 4/5 System Handbook 

Methods Applied and Interpretation of Parameters: 
• Measurement Conditions: Further details are available from the Validation Report at the end 

of the certificate. All figures stated in the certificate are valid at the frequency indicated. 

• Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed 
point exactly below the center marking of the flat phantom section, with the arms oriented 
parallel to the body axis. 

• Feed Point Impedance and Return Loss: These parameters are measured with the dipole 
positioned under the liquid filled phantom. The impedance stated is transformed from the 
measurement at the SMA connector to the feed point. The Return Loss ensures low 
reflected power. No uncertainty required . 

• Electrical Delay: One-way delay between the SMA connector and the antenna feed point. 
No uncertainty required. 

• SAR measured: SAR measured at the stated antenna input power. 

• SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna 
connector. 

• SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the 
nominal SAR result. 
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Measurement Conditions 
DASY system configuration, as far as not given on page 1. 

DASY Version DASY5 V52.8.0 

Extrapolation Advanced Extrapolation 

Phantom Modular Flat Phantom 

Distance Dipole Center - TSL 10 rnm with Spacer 

Zoom Scan Resolution dx, dy, dz = 5 rnm 

Frequency 2450 MHz ± 1 MHz 

Head TSL parameters 
Th f II . t d I I t' e o ow1ng pararne ers an ca cu a 1ons were app11e I' d 

Temperature Permittivity Conductivity 

Nominal Head TSL parameters 22.0 oc 39.2 1.80 mholm 

Measured Head TSL parameters (22.0 ± 0.2) oc 38.9 ±6% 1.86 mholm ± 6 % 

Head TSL temperature change during test < 0.5 oc ...... ----

SAR result with Head TSL 

SAR averaged over 1 cm3 (1 g) of Head TSL Condition 

SAR measured 250 mW input power 13.3 mW I g 

SAR for nominal Head TSL parameters normalized to 1 W 52.3 mW lg ± 17.0% (k=2) 

SAR averaged over 10 cm3 (1 0 g) of Head TSL condition 

SAR measured 250 mW input power 6.15 mW I g 

SAR for nominal Head TSL parameters normalized to 1 W 24.4 mW lg ± 16.5 % (k=2) 

Body TSL parameters 
Th f II . t d I I t' e o owmg parame ers an ca cu a 1ons were app 1e I' d 

Temperature Permittivity Conductivity 

Nominal Body TSL parameters 22.0 oc 52.7 1.95 mholm 

Measured Body TSL parameters (22.0 ± 0.2) oc 52.3 ± 6% 2.02 mholm ± 6 % 

Body TSL temperature change during test < 0.5 oc ---- ----

SAR result with Body TSL 

SAR averaged over 1 cm3 (1 g) of Body TSL Condition 

SAR measured 250 mW input power 12.6 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 49.5 mW I g ± 17.0% (k=2) 

SAR averaged over 10 cm3 (10 g) of Body TSL condition 

SAR measured 250 mW input power 5.85 mW I g 

SAR for nominal Body TSL parameters normalized to 1 W 23.2 mW I g ± 16.5% (k=2) 
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Appendix 

Antenna Parameters with Head TSL 

Impedance, transformed to feed point 52.2 Q + 2.9 jQ 

Return Loss -28.9 dB 

Antenna Parameters with Body TSL 

Impedance, transformed to feed point 49.5 Q + 4.3 jQ 

Return Loss -27.2 dB 

General Antenna Parameters and Design 

Electrical Delay (one direction) 1.160 ns 

After long term use with 1 OOW radiated power, only a slight warming of the dipole near the feedpoint can be measured. 

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the 
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps 
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the 
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still 
according to the Standard. 
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the 
feedpoint may be damaged. 

Additional EUT Data 

Manufactured by SPEAG 

Manufactured on September 18, 2003 
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DASY5 Validation Report for Head TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2- SN: 740 

Communication System: CW; Frequency: 2450 MHz 
Medium parameters used: f = 2450 MHz; a= 1.86 mho/m; Er = 38.9; p = I 000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: ES3DV3- SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60 I; Calibrated: 04.07.2011 

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

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 07.02.2012 

Dipole Calibration for Head Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5nun, dz=5mm 
Reference Value= 99.703 V/m; Power Drift= 0.06 dB 
Peak SAR (extrapolated)= 27.7820 
SAR(1 g)= 13.3 mW/g; SAR(lO g)= 6.15 mW/g 
Maximum value of SAR (measured)= 17.052 mW/g 

dB 
0 

-4.80 

-9.60 

-19.20 

-24.00 
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Impedance Measurement Plot for Head TSL 
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DASY5 Validation Report for Body TSL 

Test Laboratory: SPEAG, Zurich, Switzerland 

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2- SN: 740 

Communication System: CW; Frequency: 2450 MHz 
Medium parameters used: f = 2450 MHz; cr = 2 .02 mho/m; Er = 52.3; p = 1000 kg/m3 

Phantom section: Flat Section 
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007) 

DASY52 Configuration: 

• Probe: ES3DV3- SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.201 I 

• Sensor-Surface: 3mm (Mechanical Surface Detection) 

• Electronics: DAE4 Sn60 1; Calibrated: 04.07.2011 

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

• DASY52 52.8.0(692); SEMCAD X 14.6.4(4989) 

Date: 07.02.2012 

Dipole Calibration for Body Tissue/Pin=250 mW, d=lOmm/Zoom Scan (7x7x7)/Cube 0: 
Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value= 94.000 V/m; Power Drift= -0.0091 dB 
Peak SAR (extrapolated)= 25.9080 
SAR(l g)= 12.6 mW/g; SAR(lO g)= 5.85 mW/g 
Maximum value of SAR (measured)= 16.621 mW/g 

dB 
0 

-4 .80 

-9.60 

-14.40 

-19.20 

-24.00 
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Impedance Measurement Plot for Body TSL 
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD‐1954, Rev.3
Dipole SN: 740

Date of last external calibration:

External calibration performed by:

1st Extension 2nd Extension
Original 

Calibration Data:
Internal

Verification:
Internal

Verification:
2/7/2012 1/8/2013 <date>

Return loss (dB):
Verify < ‐20dB & within 20% of original

‐28.9 ‐27.3  ‐  Accept

Impedance, Real (Ω):
Verify within +/‐5Ω  of original

52.2 54.4  ‐  Accept

Impedance, Imaginary (Ω):
Verify within +/‐5Ω  of original

2.9 1.01  ‐  Accept

First Extension Period:

Approved extension period:   1 Year

Previous due date: 2/7/2013

NEW DUE DATE: 2/7/2014
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period:     1 Year

Previous due date:

NEW DUE DATE:
3 years from date of last external calibration

Authorized by:

2/7/2012

SPEAG

Accept / Reject

Conclusion:
Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, it has been 
concluded that the dipole identified above has qualified for extension of its calibration interval for one additional 
year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the 
most recent manufacturer's calibration.
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