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ANNEX F: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of ,,"_;i;'.r:?'h} Sohweizerischer Kaliorierdisns:
Schmid & Parner % = Sarvice sulsse d'éslonnege
Engineering AG = z Servizhs avizzers 4 baratura
Mﬂdﬂimn?&m Zurich, Swilzeriand @ Swiss Calfbration Service
+ Pyl
Accrediled by the Swiss Accraditation Senice (SAS) Beereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signalories o the EA
Multilatersl Agreement for the recognition of calibration certificates

Calibration procedurs|s)

Calibeation data;

Thig calibration cerilicate dosurnents the Irmceabiity fo naSonal standands, which realize the physical units of massuremants (31}
The measuraments and the uncerainties with confidence probabifty e given on e ‘cllowing pages and are part of the certificate,

All calizrabares have been conduciad in the closed labotalony 1=ty smdonment lemparaturg [22 + 3°C and humidity < 700%,

Calibration Equipment used {MATE critical for calibration]

Frimary Stendards X Cal Dat= (Cartfcate Mo Schaduled Galibration
Powar metar EPM-8428 GEITABITIS DE-Det-00 Mo 217T-01088) Oizt-10

Fowar gemsor HF 84314 USIT2E2TEE DE-Oct-00 (Mo, 217-01088) Cht-10

Belarernce 30 68 Atanuator S B06E (20g) I0-Mar- 10 (No. 217-01158) Mas-11

Typa-N mesmatch combination BN 0472 1 DERET 20-hkar-10 (o 21T-01182) Mar=11

Realarence Probe ES30V3 SN 3205 20-Aor-10 (Mo, ES3-3205_Agr10} Ape-11

DAE4 SN &1 10-Jum-10 (Mo, DAES-B01_Junid) Jur-11

Secondary Standands 10 ¢ Civeck Diate {in bouse) Scheduled Chack
Powar sensor HP 34314 M4 100237 160802 i house chack Oct-09) i o ehacic: Oct-11
RF paparator RS SHT-06 HOOG0S &-Arg-28 (i1 hebuse check Oot-09) Im house check: Oal-11
Matwork Analyzer HP 87535 USITIB0SES 54206  16-Dot-0M fin house check Oct-09) I housa check; Osl-10

Calibeated by:

lasued: June 17, 2010

This calibration cartificate shall not ba reproduced except i full withou witten appeowal of e BDaralony.
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Calibration Laboratory of
Schmid & Parner

Engineering AG
Zeughausstrosse $3, 8004 Zurich, Switzeripnd

5 Schwelzerischer Kalibrierdianst

c Service suisse d'étnlonnage
Servizio svizzero di taratura

s Swiss Calibration Service

Accredited by the Swiss Aooreditaion Sendos (SAS) Acoreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signetories to the EA
Multilataral Agresment for the receognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
MNSA not applicable or not measured

Calibration is Performed According to the Following Standards:

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®, Decembar 2003

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplernent C {Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4S Systemn 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 cedificate are valid at tha 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 saction, with the arms oriented
parallel to the body axis.

s Feed Poinl Impedance and Relum Loss: These paramatars are measurad with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncerainty required.

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

»  SAR measured: SAR measured &t the stated antenna input power,

+« SA4R normalized: SAR as measurad, normalized 1o an input power of 1 W at the anlenna
connector.

« SA4R for nominal TSL parameters: The measured TSL parametars are usead to calculale the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS WEa 2
Extrapolation Advanced Extrapolaton
Phantom Modutar Flal Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 42 =5 mm
Frequency 1500 MHz = 1 MHz
Head TSL parameters
The following parameters and catculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Mezsured Head TSL parameters {22 0+02) °C WEH=EN 1.44 mha'm + & %
Head TEL temperature during test {22509 °C - -
SAR result with Head TSL
SAR averaged over 1 &m® (1 g) of Head TSL Condition
SAR measursd 250 mW inpul power 100 mW /g
SAR normalkzed normalized o 1W 400mW /g
SAR for nominal Head TSL parameters normalized o 1W 39.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured - 250 W inpul power 522mWN /g
SAR nomalized normalized o 1W 208mW /g
SAR for nominal Head TSL parameters nocmaized o TW 20.7 mW /g = 16.5 % (k=2)

Cedificate Noe D1900V2-50018_Junid
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Body TSL parameters
The: following parameters and calculations were applied.
Temparature Parmittivity Conductivity

Nominal Body TSL parameters 20°C 53.3 1.52 mha/m

Measured Body TSL parameters (220202} °C 534 +6% 1.54 mhoim =6 %

Body TSL temperature during test (21.7 £ 0.2°C - -
SAR result with Body TSL

SAR averaged over 1 em” {1 g) of Body TSL Condition

SAR measured 250 mW Input power 103ImW g

SAR normalized normalized 1o 1W 4a12miig

SAR for nominal Body TSL parameters normalized o 1W 409 mW /g = 17.0 % (ku2)

SAR averaged over 10 em” (10 g) of Body TSL condilion

SAR measured 250 mW InDut powor S552mW /g

SAR normalized normalized o 1W 221 mWlNWig

SAR for nominal Body TSL parameters normalized o 1W 220 mW /g = 18.5 % (k=2)

Cerificate Mo: D1B00VE-54018_Junid
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Appandix
Antenna Parameters with Head TSL
Impedance, ransformed 1o leed point 521100+ 260
Return Loss -28.7dB
Antenna Parameters with Body TSL
Impadance, transformed to feed point 47410 +32i0
Retum Loss -2r6dB

General Antenna Parameters and Design

| Etectrical Delay (one dwection) | 1.194 ns

After long term use with 100W radiated power, only a shight waming of the dipole near the feedpaint can be measurad

The dipale i made of standard semirgld cofsdal cable. The center conductor of the feeding ine is direclly conmectod 1o the
secand arm of the dipole. The antenrea & thenelose short-circuited for DC-signals
No excassive force musi be applied o the dipole ams, because they might bend or the solderad connections near tha

feadpoint may be damaged.

Additional EUT Data
Manufactured oy SPEAG
Manarfactured on June 04, 2002

Certificate Mo: D1900V2-50018_Jun 10 Page 50l 9
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DASYS Validation Report for Head TSL

Date/Time: 15.06.2010 10:40:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Tvpe: D1900V2; Serial: D1900V2 - SN:5d018

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medium: HSL U1 BB :
Medium parameters used: = 190 MHz; o = .44 mhofm; £ = 395 p = 1K kg,.-'m'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMTECFANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvE(5.09, 5.09, 5.09); Calibrated: 30.04.2010
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electromics: DAE4 Snb ] Cahbrated: 10.06.2010
+ Phantom: Flat Phantom 5.0 {front); Type: QDOO0PS0AA; Senal: 1001
v Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (183)

« Postprocessing SW: SEMCAD X. V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)}/Zoom Scan (7x7x7} /Cube {: Measurement
grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 96.7 Vim; Power Drift = 0,022 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g} = 10 mW/g; SAR(10 g) = 5.22 mW/g

Muaximum value of SAR (measured) = 12.6 mW/z

16

144

0dB = 12.6mWig

Cartficate Mo: D1800VE-5d018_Junl0 Page Gof 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body

Date/Time: 15.06.2010 14:14:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V 2; Serial: D1900V2 - SN:5d018

Communication Svstem: CW; Frequency: 1900 MHz; Duty Cycle: 1:1

Medivm: MSL UL1 BB

Medium parameters used: = 1900 MHz; o = .54 mho/m; &= 53.5; p = 1K) ]wcg,"n'l'1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2007)

DASY S Configuration:
= Probe: ES3IDV3 - SN3205; ConvF(4.59, 4.59, 4.59); Calibrated: 30.04,2010
+«  Sensor-Surface: 3mm (Mechanical Surface Delection)
+ Electronics: DAES Sn6l ; Calibrated: 10.06.2010
+  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
+  Measurement SW: DASYS2, V522 Build 0, Version 52.2.0{163)

+  Postprocessing SW: SEMCAD X, V14.2 Build 2. Version 14.2.2 (1685)

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe}/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.1 V/im; Power Drfi = 0055 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(L g = 10.3 mW/g: SAR(10 g) = 5.52 mW/g

Maximum value of SAR (measured) = [2.8 mWig

S
=m

-10E

-14.4

18

0dB = 12.8mW/g
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Impedance Measurement Plot for Body TSL

a3 «Jun JBL8 BBI433335
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Schweizarischar Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditad by the Swess Accreditation Sarvice (SAS) Accreditation bo.; SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mulilateral Agreament for the recognition of calibration cerlificates

cient  TA—SH (Auden) Certificate No: DAEA-871_Nov09
CALIBRATION CERTIFICATE

Cimjact DAE4 - SD 000 D04 BJ - SN: 871

Calibration procadurais) QA CAL-06.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration dais: Movemnber 11, 2009

Thie calibration cartificate documants the tracesbility to national standards, which realize the physical units of measuremants (S1).
Tha measurements and tha uncarainties with confidance probability are given on tha Ellowing pages and e pan of the cenificats

All calibrations hawve been conducted in the dosed laboratory Facdity: environment temperabare (22 + 3)°C and humidity < T0%.

Calibration Equipmeant used (MATE critical for cabibration]

Frimary Standards 1D ¥ Cal Dala [Carifizate Mo.) Schadulad Calibration
Kaithley Multirmater Typie 2001 SH: DE1027E 1-0et-0 (Mo: B056) Ocl-10

Secondary Standards D # Check Date (in housa) Schadulad Check o
Calibrator Box V1.1 SE UMS 005 AB 1004 05-Jun-03 [in house check) In howse check: Jum-10

Mama Funghon Sigrirtureg
Calibrated by: Andrea Gurtl Tachniclan

Appronvid by Fir Bambhaolt R&D Direscrtar ﬁ
| WS eaad

bssued: Movembar 11, 200%

This calibration cartificate shall not be reproduced excapt in full without writien appraval of the laboratory.
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Calibration Laboratory of Py N Scinvetesrischer Katendienst
Schmid & Partner e g et i e
Engineering AG % Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzeriand %,ﬁ:&‘ S Swiss Calibration Service
Accraditad by the Swiss Accradilation Senvice (S4S) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration 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: Galibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= 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 uncerainty.

* 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
measurament.

= 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 Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement. Output valtage 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 generatad,

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

Ceartificate No: DAE4-871_NowvDa Page 2 of 5



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.: RZA2010-1134 Page 142 of 151
DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSB = 6.1uV ., full range = -100...+300 mV
Low Rangs: 1L5B = 61nV full ange = -1.......+3mVY

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

Calibration Factors X Y

Zz

High Range 404.813 £ 0.1% (k=2) | 404.794 £ 0.1% (k=2)

405.237 + 0.1% (k=2)

Low Range 398191 £ 0.7% (k=2) | 3.98417 £ 0.7% (k=2)

3.98912 + 0.7% (k=2)

Connector Angle

Connector Angle to ba used in DASY system ]

80.0°+£1°*

Cenificate No: DAE4-871_Movid Page 3ol5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (pV) Error (%)
Channel X + Input 1999340 1.84 0.00
Channel X + Input 19990, 85 0.05 0.00
Channel X = Input -19007 97 1.83 -0.01
Channel ¥ + Input 2000103 e i | -0.00
Channel ¥ + Input 1999912 -0.48 -0.00
Channel ¥ - Input -20000.18 .78 0.00
Channel + Input 2000102 -2.80 -0.00
Channel + Input 19905.54 (.86 ={.00
Channel Z - Input -19999.82 0.00 0.00
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 2000.3 022 0.0
Channel X + Input 200.20 0.30 0.15
Channel X = Input -1%49 89 0.21 -0.10
Channel ¥ + Input 1989.8 -0.13 (.01
Channel ¥ + Input 200.06 -0.04 -0.02
Channel ¥ = Input -200.43 0.73 0.38
Channel Z + Input 19049 5 -0.57 -0.03
Channel 2 + lnput 199.58 -0.72 -0.36
Channel Z - Imput 20111 -1.01 .51
2. Common mode sensitivity
DASY measurement paramaters: Aute Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 13.79 12.75
- 200 -12.26 -13.72
Channel Y 200 -11.82 -11.47
- 200 10.67 10.68
Channel Z 200 -1.08 -1.35
- 200 0.32 012
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 3.36 1.06
Channel ¥ 200 152 - 3.59
Channel Z 200 255 1.41

Cenificale Mo: DAE4-871_MovDg
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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 15928 16288
Channel Y 16188 15745
Channel Z 15730 16219

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

Irput 10K
Average (V) min. Offset (uV) | max. Offset (uV) L ?::]II“"““
Channel X 0.08 -3.43 1.18 0.52
Channel ¥ .M <266 0.96 0.57
Channel 2 -0.95 -1.94 0.04 .41
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <254
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 01889 204.4
Channel ¥ 0.15949 203.6
Channel £ 0.1599 203.8
8. Low Battery Alarm Voltage iverifiad during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) 7.8 .
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Tramsmitting (mA)
Supply (+ Vee) +0.0 +6 +14
Supply (- Vec) 0,01 -8 -3
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