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Deviation from Isotropy in HSL
Ervor (§, 9), f = 900 MHz
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ANNEX F D835V2 DIPOLE CALIBRATION CERTIFICATE

. Callbration Laboratory of i, Bchmtaenir Kaliiordimet
Schmid & Partner - Sorvice sulase Palennage
Engineering Al € survisio wizawre ot taratara

| Zaughausstrasss &3, B054 Zurkch, Switzariand — S swass Callbeation Servics
Apcrediied by the Swiss Federal 0o of Mutology and Ancredeiien Accrpditation Mo SC8 108

Thes Bwiti Aceredilation Service ls one of the signaineias in e B
Homtilstensl Agreamant for ths recognition of eaibrathon ceatficates

Cligni  TMC Chilna Cortificate No:  DEISVI-443 DecdT
CALERATIONGERTFIGRTE o o
. p q'-a-'g'x?_'" i T
DOitject . i R e e
Callbration procodurols) =1 Y i

L-05.v8 e T
= e e R S
, | Calibration procedurs for dipole validation kits .
| Calibration dase: [ Becembece. 2008 mmme)
[ Gunditon of the caltrated tam [InTolerance B =

Thia calbsation canificals documents the tracsablity to national standards, which reslize e physical units of measummoents51)
The mMidssemenils and e uncartainting with confidenca probabiity ane gihwen on tha Rollowing pages snd mm poan of the cetificats,

A ealibrations have been conducted ot an orrirenment temperates (220570 and bumidite=T0'%

Calibralien Equipmant wed [MATE aftizal for calibnaion)

Prisnary Sandands 1Dt Cal Dol (Callwalod by, Carificabon MO} Scheculed Calibration
Provewinr imaber EPLL4428, GRITABOTA 13-Sap-07 (METAS, HO. 217-00604) Sap-08
Browenr sensor B4814 LS 3T Z0RTEA 13-50p-0F (METAS, MO, 217-00608) Sop-04
Ralerance 20 dB Adloraurion SH508E (20g ) 12 Jub 0T (METAS, MO, 217-00551) Juil-0%
Falarancs 10 98 Aferustor SMA04T_2 (100 12-J07 (METAS, WO, 217-00581) Jul-0
DAES SMAGOT 30-Jan-07 (SPEAG WOUDAEA-B01_JardT)  Jpn08
Raoforonce Probe ETIOWE (HF) | SM: 1807 10-S0p-07 (SPEAG, MO, ET3-1507 Sapdl?] Sep-08
Secondary Standards IC Chsck Diata fin housa) Sehiduled Calbratian
Povwenr sonsor HP B481A MY410682317 18-Det-DNEPEAG, In hiduse: chack Oct-0T) I s check: Cel-00
RF genecator Aglent E44218 W41 D00ETE 11-May-03(SPEAL, In house chook Now-07) In Rouss chack: Naw09
Fabwork Analymer HF BT53E WEATIO0GE554208  18-0ct-01(SPEAL, in Roumn chack Oet-0T) Ini B chaeck: Ool-08
Cafibealad by:
ﬁﬁaﬁﬁ T T —
i imﬂ'.‘ };Eggﬂ:ﬁgﬁwa S ”-*%Ef: e
R o R e L A e

This calbention cortificats shall nol bo ropared except in full withou! witisn sggreval of B Labosatorny,
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Calibration Laboratory of i,

Schmid & Partnar 20
Engmneering AG

Saragrronnirantd £ B B, Sarlnartoedd :,.5;.

L] By Fol Sonst Sl o O 1 Mebolirotongs wsl Actigsisstion
Tha Bl Adstradil sl Sarvice i onm o e sigeratorias 12 B LA
Wt e ph Bgrnamand bov g reg g o i elae (et slen

Giosssry:

T5L tiszue skmulating Squid
ComeF sansitivity in TSL | MORM wy.2
MA not gpplcabae or ol measurad

Calibration s Performed According to the Following Standards:
ay IEEE Sid 15238-2003, 1EEE Recommandad Praclice for Delarmining the Paak Spatial-
Averaged Specific Absormition Rate {SAR) bn the Hurman Haad from Wireless
Cormmunscations Devices: Measunsmont

f Absorption Rals
mwmummmmmqmm-sm
¢} Fideral Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliancs with FOC Guidelines for Human o

Porable Devices with FCC Limits for Human Exposure fo Radisfrecuancy Emissions”,
Supplement C (Edithon 01-01] fo Bulletin 85

Additional Documentation:
d) DASY4 System Handbook

Methods Applied and Interpretation of Parametears:
=  Massurameni Condiions: Further detilis ane svailable from ihe Validaton Repord at the end
of the cortificate. Al figures sisted in the cortificate ane valid st the frequancy indicated.

= Anfenna Paramolers with TSL: The dipole is mounted with the spacer to position its feed
poant aucacthy’ baiow the center marking of the flal phantom section. with the ams onferted
paraiiel 10 tha body axis.

*» Feed Paint Impedance and Redurn Loss: These parameters are measured with the dipole |
positicred under the Bquid fifad phantom. Tha impedance statod is ranstommaed from the
maasUremant 3t the SMA connecior o the feed point. The Retum Loss ansures low
reflecied powar. Mo uncerainty required.

* Electrical Delay: Dra-way delay betwedn ha SMA connecior and (he antanna feed point. Mo
uncerinenty rquingd.

*  SAR measured” SAR mossured at the stated antanna pul powsar

*  SAR rormalized: SAR a5 measunsd, normalized o 80 inpul power of 1 W al tha antenna

» SAR for nomingl TSL pararmeters: The measured TSL paramaters are used to calculals the
nomenal SAR resul
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Measurement Conditions
s o o 1
DASY Version DS WaLT
Extrapotation Advancad Ecrapolation
Phamom Moduiar Fisl Phaniom Y9
Distance Dipole Center - TSL 15 men wl S
Zoom Scan Resolution b, ffy, & 5 e
Frequisncy BA% ARz 3 1 AEHE
Head TSL parameters
Iks ared
Temparature Pormittinity Conductivity
Hominal Head TSL parsmalers. prd e o 415 1080 s
Eeasured Head TEL pavameters (20e0dC AT L6 % 0845 mhaim 2 8%
Head TEL teenperaturs durirg tesl @2200)°C - —
SAR result with Head TSL
SAN sveraged over 1 e’ {1 g) of Head TSL Condiion
AR g e 250 v il posa 243miW I
SAR normaled rormpdzed o YW BT g
| SAR for nominal Mowed TSL parseseiers ' rarmaled o 1W B.PSmWW g & 170 % (u=d)
BAR wescaged aver 10 om® (19 g of Hewd TSL ]
FAR meosured 0 AN INpLE powesr 156eWig
SAR normasned normaized fa 1W Bldmiig
SAR fof novminal Head TSL paramelers. normalined in W 6 3T ig £ 165 % w2y

"Carmetion to nominal TSL parameters scconding (o d), chapter “SAR Senartivitios™
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Appendiz

Antenna Parameters with Head TSL
s i B0 e ol 5050 - 680
Fliburn Loss - Ei o

General Antenna Parameters and Design

[ Erecarca Dotz tore cmmctoon) | 1.402 s ]

AR i e L e, TOCTV rchatined o, ey @ EBghl warming of T ookl fedd T Iedanoenl can b maasned

Trop i i reaces of sharcrd Seergsd coaES cable. The chnse conducme of B Kesng bee o drecly conracted W The
score o of B Ogole. The Srier's & Tareiors shon-orshic for DC-Bgnak.
Fics s orn must b Sppied ko e Spoks ST, et iy gt hard o e soideec Eonsectons ne e

Bt ey e darrageed
Additional EUT Data
Marudsciared by EPEAG
et e e o Sophacnberd. 2001
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DASY4 Validation Repart for Head TSL

DateiTima: 812 2007 142015
Tes! boratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz, Type: DEISV2; sorial: DEISVZ-SN: 443

Communication Sysiam: CW: Froquancy: 835 MHZ Duty Cycle: 1:1

Medim: HSL B35 MHZ;

Meddium parmeters used. (=835 MHz: £=0.89 mhaim; £=40.2; p= 1000kgim”
Fhaniom section: Flat Section

Measurament Standand: DASY4 (High Frecision Assassmant)

DASY4 Configuration;

Probe: ETIOVE-SN 1507 (HF); ConvF(6.01,6.01,5.01); Calibraded: 16,9, 3007
Sansor-Surface: 4mm {Machanical Surfaca Delecion)

Elacironics: DAE4 Sni01; Calibrated: 30.1_2007

Fhantom: Fiatl Prantam 4.50; Typs: QDODDP4GAA:

Maoasumament SW: DASY, V4.7 Build 53: Paost precessing SW: SEMCAD, V1.8 Build 172

Fin = 250 mW; d = 15 mm/Zoom Scan (Tx7xT)Cube 0: Maasumsmen grid: dx=6mm, dy=Smm, de=Smm
Faferance Value = 55,3 VWi Power Deift = 0.01548

Feak SAR (extrapolated) = 3,65 Wikg

SAR(1 g) = 2.43 mWig; SAR(10 g) = 1.56 mWig

Madmum vatus of SAR (measured) = 2 63 midig

6.24

-B.37

0.dB = 2 83mWig

Ceificals Mo: DEISVI-443 DeciT Fuge 6ol B
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Impadance measurement Plot for Head TSL
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ANNEX G DAE4 CALIBRATION CERTIFICATE

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerand

§ Schweizerischer Kalibrierdienst
c Service sulsse d'étalonnage

Sarvizio svizzers di taratura
S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice Iz one of the eignatoriss to the EA
Multilateral Agreement for the recognition of calibration cenificates

et INEIRESETORERIEN = oseermDIBROTRNR T

Objoct

Calipration date:

Conguion ofthe caliatec tom In Tolerance

This calibration certificate documents the traceability to national standards, which realize the physical units of measwemants (S1).
The measuremants and the uncertainties with confidence probability are given on the fiollowing pages and are part of the certificate.

All calibrations have been conducted in the closed kaboratory faclity: environment termperature (22 + 3)°C and humidity < T0%.

Calibration Equipmant usad (MATE critical for calibration)

Primary Standards 1D # Cal Date (Cartificate No.) Scheduled Calibeation

Fluke Process Calibrator Type 702 | SN; 6265803 04-0ct-07 (No: 6467) Oct-08

Keithley Multimeder Type 2001 SM: DB102T8 03-0ct-07 (No: B4BS) Oct-08

Sacondary Standards 10 # Chnck Dialia (in housa) Schaduled Chack r

Calibrator Box ¥1.1 SE UMS 006 AB 1004  25-Jun-07 {in house check) In house check: Jun-08
Nama Function .

Calibrated by i | ek S e !

Issued: May 21, 2008

This calibration cartificate shall not ba reproduced axcapt in full without written approval of the laboratony.

Certificate Mo: DAE4-679_May08 Page 10of 5




TA Technology (Shanghai) Co., Ltd.

Test Report
No. RZA2008-1016FCC Page 850f 94

Calibration Laboratory of S, Schwelzerischer Kalibrierdienst
Schmid & Partner SE= Sorvice suisse d'élalonnage

Engineering AG ST Servizlo svizzara di taratura
Zeughausstrassa 43, 8004 Zurich, Switzerland £ aﬁm‘f Swiss Calibration Service
Aceredited by the Swiss Accreditation Senvica (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
Glossary
DAE data acquisition electronics
Connector angle  information used in DASY system to align probe sensor X to the robot

coordinate system.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
comresponds to the full scale range of the voltmeter in the respective range.

s Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

s Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converler Values with inputs shorted: Values on the internal AD converter
comresponding to zero input voltage -

s [nput Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

» [Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

* [Input resistance: DAE input resistance at the connector, during internal auto-zeroing
and during measurement.

+ Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes. ;

Certificate No: DAE4-6T9_May08 Page 2 of 5
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DC Voltage Measurement
AJD - Converter Resclution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1L5B = 61nV, full ange = -1....... +3m\V
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors X ¥ z
High Range 404,509 + 0.1% (k=2) | 404.928 + 0.1% (k=2) | 405.207 £0.1% (k=2)
Low Range 398477 +0.7% (k=2) | 3.94731 £ 0.7% (k=2) | 3.98878 £ 0.7% (k=2)

Connector Angle

|Gummmrlnnlnlobﬂusadinbﬁuﬁ‘fswtﬂm 3e6°x1°®
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Appendix
1. DC Voltage Linearity
High Range Input (uv) Reading (uV) Error (%)
Channel X + Input 200000 199999.5 0.00
Channel X + Input 20000 20003.57 0.02
Channel X = Input 20000 -18899.29 0.00
Channel Y + Input 200000 199999.4 0.00
Channel Y + Input 20000 20003.45 0.02
Channel ¥ = Input 20000 -20004.32 0.02
Channel Z + Input 200000 169990.8 0.00
Channel Z + Input 20000 20002.50 0.01
Channal Z = Input 20000 -20004.27 0.02
Low Range Input (V) Reading (uV) Error (%)
Channel X + Input 2000 2000 0.00
Channel X + Input 200 200.27 0.13
Channel X - Input 200 -189.47 027
Channel ¥ + Input 2000 1999.9 0.00
Channel Y + Input 200 199.26 <0.37
Channel Y = Input 200 -199.82 -0.09
Channel Z + Input 2000 2000 0.00
Channel 2 + Input 200 199.19 -0.41
Channel 2 = Input 200 -200.77 0.39

2. Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) | Average Reading (uV) :
Channel X 200 4.20 4.06
- 200 =2.14 -1.85
Channel Y 200 6.39 6.01
- 200 603 5.79
Channel Z 200 -4.80 -5.16
- 200 4.08 4.80

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (uV) | Channel ¥ (uV) Channel Z (uV)
Channel X 200 . 1.42 0.07
Channel 200 1.22 - 3.06
Channel Z 200 -1.13 1.08 -

Certificate No: DAE4-6T9_May08 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16182 17365
Channel Y 15398 16603
Channel Z 16047 16211

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10ME
Average (uV) min. Offset (uV) | max. Offset (V) Std,_i::;:
Channel X 1.05 -1.08 2,60 0.50
Channel Y -0.43 -2.28 1.41 0.66
Channel Z -0.33 -2.83 1.40 0.56
6. Input Offset Current
Nominal Input circuitry offset cument on all channals: <2514
7. Input Resistance
Zoeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 198.9
Channel Y 0.2000 197.7
Channel Z 0.1999 186.5
8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 76 ‘
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vee) -0.01 8 -]
Certificate No: DAE4-679_May08 Page 5ol 5






