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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/A 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 Absorpticn Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62202-1, "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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnctic Fields: Additional information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissicns”.
Supplement C (Edition 01-01) to Builetin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretaticn of Parameters:
s Measurement Condifions: 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.

e 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
paralle! to the body axis.

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

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed peint.
No uncertainty required.

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

e« 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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Body TSL parameters
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DASY5 Validation Report for Head TSL
Date/Time: 04.01.2011 | 1:55:(
Test Lab vi SPREAG, Zurich, Switzerland

DUT: Dipole 1900 MHz: Type: D1900V2; Serial: DIV - SN:5d136

Con wooSastenn: OW Freqguences: 1900 MHz: Dury Cyele: 11

M cHSL.1U .7 BB

M Jarmineters ised: - 900 MH: A2 mho/me g, = 3870 1000 ke/my
Phant ortiong ot Section

Measurement Standard: DASY S (IEER/ARC/ANS] C63.19-2007)
DASYS Contiguration:
o Probe: ESIDVA - SN3205: ConvEr3.09, 53.09. 5.09): Calibrated: 30.04.201H)
o Sensor-Sarface: 3num (vechanmical Surface Delection))
o Elee nies: DARES Sn60 ] Calibrated: 10.06.2010
o Phantons: Flat Phantom 5.0 ofronty: Type: QDOOOPIAN: Sertal: 1007}
o Measurement SW2 DASYAI2 VA2Z6 Build (361

o Postprocessing SWo SEMCAD X0 V4.2 Build 12595

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube (); Measuren o
adndxz=Smm, d Smim. dz=:Smm

Foorence V7 sURT Vi Power Dl L0353 dB

Pea “AR <rapolar 18.9 Wiky

SARM gy~ 10.3 mW/g: SAR(10 g1 = 5,33 mW/g

M Pvadue of SAR imeasured 1229 mW/g

db
-0

10

th

20

OdR = 12.9mW/e

Coart :ate



mpedance Measurement Plot for Head TSL




DASYS5 Validation Report for Body

Date/Tie: 0301207 nd2

Test L o SPEAG. Zurich. Switzertand
DUT: Dipote 1900 MHz: Tvpe: DISOOVZ: Serial: D100V - SN:5d 136

ication System: CW: Frequeney: 1900 Mz Duty Caele: 101

AS CISL U BB )
AMe i s use U 900 MH 6 = 156 mho/me g, = 55, T000 ke/m”
P o b 1 Sed

Measu oo Standard: DASYS (IEEFAEC/ANST CO3.19-2007)
DASYS Conft ation:
o Probe: ESADVI - SN3205: Com T 459 459, 4159 Culibrated: 30.04.2010
o Sensor-Surfuce: Amom tMechanieal Surfuce Detection)
o Llectronics: DAES Sn601: Calibrated: 10.06.2010
o Phantom: Flat Phantony 53,0 ¢hack i Tvpe: QDOOOPSOAA; Seral: 1002
«  Aeaw AUSWE DASYSR2 VA2.6 Build 400

o DPostprocessing SWSEMCAD X V442 Build 1253954

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoon1 Scan (7x7x7) /Cube 0: Measurement
o= ams sy umL S
Rocto e Vilue =963 Voo Power Iiift ().0534 (B
Peak SAR rextrupolatedr = 173 W/kg
SAR{L @) = 10,1 mW/g: SAR(10 g) = 5.31 mW/g
AY MY Pvalue of SAR tmeasured) = 1228 mW/g
iz

n

OdB :]2.8mw/g

18
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Impedance Measurement Plot for Body TSL
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Schmid & Partner
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Zoughausstrasse 43, 8004 Zurich, Switzertand

S Schweizerischer Kalibrrierdienst
Service suisse d'étalonrage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
KMultitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simutating liquid

ConvF sensitivity in TSL/ NORM x.y.z
N/A 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™. 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

¢} Federal Communications Commission Qffice 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 E:xposure to Radiofreguency Emissions”,
Supplement C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measuroment Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the cenificate are valid at the frequency indicated.

s 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
paraliel to the body axis.

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

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncertainty required.

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

s  SAR normalized: SAR as measured, normalized {0 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 resuit.

Cerificale b )B35VE-4¢ 14



Measurement Condition
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Bo v TSL parameters
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Appendix

Antenna Parameters with H TSL
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DASYS5 Validation Report for Head TSL
Date/Tinwe: Q2012011 14:35:06
Test Labaratory: SPEAG. Zorich, Switzerland

DUT: Dipole 835 MHz; Type: DE3ISV2; Serial: DR3SV2 - SN:dd114

( cution Svstent: CW: Frequeney: 835 MHz: Duny Cycler 1]

M - HS1.o00

M o terst o =835 MHz o =089 mhoam or = 3090 p = J000 K }
Pha 1yl FD o Section

Measure aent Stndard: DASY . ER/AEC/ANST CoATY-2007)
DASYS Configuration:
o Probe: BSADVA - SN3205: Com F0.03, 6.03, 60 Calibrated: 30.04.2010
e Senmsor-Surface: 3mnt echanical Surtuce Detection
« FElectronmes: DAES Sn601: Calibrated: 10.06.2010
o Phantonn Flat Phantom 495 Type:r QDOODPIOAA: Serial: 100]
o Neasurement SWoDASYS2 VS26.1 Build (408)
o Postpr o 2assing SWSEMCAD X, VI14.4.2 Build 125395)

Pin=230 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Mcasuwrement
Ld 5 nody m. dz7—=Smm

Rel e o N due = 353V i Power Drift 0.00042% (B

Poak SAR cextrapolated.  3.59 W/ke

SAR(L g) = 2.38 mW/g: SAR(10 g) = 1.55 mW/g

Muxnmum value of SAR tmeasured) = 2506 imW/y

dB
| 10

l-f5
0dB = 2561 Wi

CEnidicate i -



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body
Date/Time: 10.01.2011 10:33:12
Test I 7 7 v SPEAG. Zorich., Switzerland

DUT: Dipole 833 MHyz; Type: D83SV2: Serial: DE33V2 - SN:dd114

Co 1Svsten: CW Frequency: 835 MHz: Dany Cyeler 111

Maed UG

AMolie o ameters wsed: 33 MHz G =099 mho/mi s T4 Lrp = 1000 ke/m'
Ph N see ]t Section

Nooscer St di DASYS(ICEE/IEC/ANST C63.19-2007)
DASYS( leuration:

Probe: ESIDV R - SNI205: ConvFis.R6, 5.86. 5,860 Calibrated: 30.04.2010

e Sensor-Surtuce: 3mm (Mcechanical Surface Detection)

o FElectronies: DAES Sn601: Calibrated: 10.06.2010

»  Phanton  Flu Phamtom 491 Type: QDOOCOPIOAA: Serial: 1001
o Moeasurement SWoDASYS2 VA26.1 Build i408)

e Posprocessing SWo SEMCAD X, V442 Build (2595

Pin=250 mW /d=13mm. dist=3.0mm (ES-Probe)}Zoom Scan (7x7x7) /Cube 0: Measurement
r Iv=Ammoedr SSmm.dzsShim

rel - SAR extrapolated o Wike

SAR(L g) = 2,533 mW/g: SAR(10 g) = 1.66 mV¥/g

Movimum value of SAR S neasaredy =2 9< mW/e

(1] &

B |

-3.08

-65.00

-9.00

12.00

I.15.00
0 di3 = 2.940mW/g

Ci 2 Ng 4_



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich. Switzeriand

S Schweizerischer Kalibrierdienst
Service suisse d'gtalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE

data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X {0 the robot

coordinate system.

Methods Applied and Interpretation of Parameters
o DC Voltage Measurement: Calibraticn Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure givi:=®
corresponds to the fult scale range of the voltmeter in ithe respective range.

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

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

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.

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

Channel separation: Influence of a veltage 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 voltage and statistical results over a large number of
zero veoltage measurements.

Input Offset Current: Typical value for information: Maximum channet input offset
current. net considering the input resistance.

Input resistance: Typical value for information; 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,



DC Voltage Measurement
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Appendix
1. DC Voltar 2 Lineari*y
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. AD-Converter Values with inputs shorted
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EX3DV4 SN:3755

Probe EX3DV4

SN:3755

Manufactured: March 16, 2010
Calibrated: January 20, 2011

Calibrated for DASY/EASY Systems

{(Note non-compatible with DASYZ2 system'}

January 20, 2011



EX3DV4 SN:3755 January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

Bz~i~ T1libration Parameters
Sensor X | Sensor Y| Sensor 2 [Unc <=

Fim IS [

Modulation Calibration Parameters

’—LIJ Communication System Name PAR A B C VR Unc-

10500

Y
z 00¢_ )| |

e reported uncertz _y of measurement is stated as the standard uncertainty of measurement muitipiied
by the coverage factor k=2. which for a normal distribution corresponds to a coverage probability of
pproximately 9.

Cerifcate | ) fi



EX3DV4 SN:3755 January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

Calibration Parameter Determined in Head Tissue Simulating Media

f [MHz] Validity [I'\n‘inic ___ Permittivity Conductivity ConvF X ConvFY ConvFZ 1 r 1c (k=7
- 41 8 99 34 899 34 !
40 ¢ B TR 317 - B17 074 B

h - <7 5% j 7 84 7 84 7 84 Q63
10 5 400 = 5% 1.4 778 778 7 [ 7L+
24 L 392+, 1 + TarT ’ ' P o
! : u { 4po: 464 464 464 0.40
53 T : 478 448 448 4 48 040 . 12
55 : Coe 4 46 4 45 445 { 184
R - - : - 5 ' 475 415 © 30
o : <o I3 - ’ 4 34 4.31 4 31 045

K3 1



EX3DV4 SN:3755 January 20, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3755

Calibration Parameter Determined in Body Tissue Simuliating Media

f [MHz] Validity [I\ﬁiz_]_c Permittivil Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc (k=2) _
} ! A2 . . - . . s . “ . + 1
‘ ! i ' ' 4 7 48 7.48 : :
533=¢ 197 7 723 723 723
20¢0 : 533+¢ 15 7.31 o 4 1.
24350 = 52 . 3 y u o 7
= : ) 4¢ o7 4.2 4.02 4 2 b - T
5 0 48 ¢ €42 388 3.88 g
Rl . 4t . TiL 360 S BL - 55
-~ P+ 4t L. N 326 326 < 25 = ! ot
48 % -t o 3.8 ) 378 0.60
- 7 = -



EX3DV4 SN:3755 January 20, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Fregquency resporse [normalized)

f [MHz)

Uncertainty of Frequency Response of E-field: + 6.3% (k=2}



EX3DV4 §N:3755 January 20, 2011

Receiving Pattern (¢), 3 = 0°

f = 600 MHz, TEM ifit10EXX

f = 1800 MHz, WG R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Sensor Volta

Cenrtificate No. EX3-17TE%

Error [dB]

Dynamic Range f(SAR;..4)
(TEM cell, f = 800 MHz)
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Uncertainty of Linearity Assessment; £ 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz, WGLS RS9 (head) f=5800 MHz, WGLS R58 (head)
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Deviation from Isotropy in HSL
Error (¢, 3}, f = 900 MHz

Error [dB]

Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Other Probe Parameters
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