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Glossary:

TSL

lissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z

MNIA

not applicable or not measured

Calibration is Performed According to the Following Standards:

b

cl

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

IEC 62208-1, "Procedure to measure the Specific Absomtion Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 200 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC QET).
“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 Radiofreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 Syslem Handbock

Methods Applied and Interpretation of Parameters:

Meagsurement Conditions: Furthar details are available from the Validation Report at the and
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipnlé i= mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

Feed Poinf impedance and Relurn Loss: Thase parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is ransformed from the
measuremeant at the 3MA connector to the feed point. The Return Loss ansures low
reflecied power. No uncertainly required.

Electrical Deiay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required.

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

SAR normaiized: SAR as measured, normalized 1o an input power of 1 W at the antanna
connector.

SAR for nominal TSL paramelers: The measured TSL paramelers are used to calculate the
nominal SAR result.
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Test Report No : FA880108
Measurement Conditions
DASY system configuration, oa far as not ghven en pags 1. __

DASY Varsion DASY4 V4.7

Extrapolation Acvanced Extrapolatian

Phamam Madular Fla: Phantom V5.0

Distance Dipole Center - TEL 10 mim with Spoaccr

Zoom Scan Resolution dx, dy. dz =5 mm

Froquancy 2450 MHz £ 1 MHz
Head TSL parameters

The falawing paramaters and calculatiane wara applad
| Temperature Permittivity Conductivity

Nominal Head TSL paramaters | 20°C 38.2 1.60 miba'm

Measured Head TSL parameters | {220:0.2)°C JELE% 1.81 mhaim £ 6%

Head TSL temperature during test | roro2)'c — e
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL eondilian

SAR maasured 250 MW Input power 133mMW g

SAR rormalmad rarmalizad ts 1W E32mW /g

SAR for naminal Head TSL parametars * ramalized to 1W E2.T mW /g 17.0 % (k=2)

SAR avaraged over 10 cm’ (10 g) of Head TSL canditian

SAR moasured 250 m\W inpul powsr BAT MW g

SAR normalized nomalized to 1W 247 mNig

SAR for naminal Hoad TSL parameters | somalized o 1W 24.5mW g =185 % (k=2)

' Comection to naminal TSL parametars according to d), chaptar “SAR Sansithvites”

Cenifcata No: D2<50V2-730_Juld? Fage 3 ol 9
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wouran ae FCC SAR Test Report Test Report No : FA880108
Body TSL parameters
Tha following paramators and caiculatons wers applisd.
Toemparaturs Parmittivity Conductivity
MNominal Body TSL paramaotars 22.0°C 527 1.895 mho/m
Measured Body TSL parameters (220£02)°C 55.518% 1.94 mhafm £ 6 %
Body TSL temperature during tesi (22.020.2)"C — —_
SAR result with Body TSL
SAR averoged over 1 em® (1 g} of Bedy TSL Concliion
SAR moaguted 250 mW InpUT Do 1A0mW ig
SAR normalized nermalized to 1W S20mW g

SAR for nominal Body TSL parametars ©

nomalized to 1W

525mW g2 17.0 % [k=2)

SAR averaged over 10 em® (10 g} of Body TSL

Concltion

L

SAR measured

250 m¥W inpul powear

a.05mwWig

S5AR nomalized

narmalized to 1W

Z4ZmMWIg

SAR for nominal Body TSL parametsrs ©

normalized to 1W

24.4 mW [ g 216.5 % (k=2

¥ Comaction to nominal TSL paramaters eccording io d), chapter “SAR Sensitvities”
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Appendix
Antenna Parameters with Head TSL

Impedance, transformad to faad point E310+302
Return Loss - 7.8 d8

Antenna Parameters with Body TSL

Impedanos, rensfomead o fasd poin 48T+ 4B K
Ratumn Loss 26308

Geaneral Antenna Parameters and Design

| Ei=cmesi Dalay (one ciraction) | 1158 ns

After long tarm wse with 100V radiated power, ony a slight warming of the dipsle near the feedpoint can 08 Measurer.

The dipole is made of stancard semongid coaxial cable. The center conductor of the feeding Ene is direclly connected 1o Ihe
second arm of the dipols, The antenna |s harelore shor-circulted for DC-signals.

Mo excessive force must be appied 1o the dipobe arms, because thay might bend or the solderad connectons near (he
feadpoirt may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manulaciuned on August 26, 2003
Cerdlicate No: D2450V2-T36_Juld7 Fapa 5ol 8
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DASY4 Validation Report for Head TSL

Date/Time: 12.07.2007 11:00:03

l'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHa; Type: D2450%2; Serinl: D2450V2 - SN736

Communication System: CW-2430; Frequency: 2450 MHz; Duty Cyele: 1:1
Medium: HSL U0 BB;

Medium parameters usal; ['= 2450 MHe; o = 181 mhodm; &= 38.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Pin =

Probe: ESIDVZ - SNI025 (HFY Conviid s, 4.3, 4.5); Calthraned: 19, 10,2006
Sevsor-Surfoce; 4mm {Mechapizal Surface Detection)

Electromics: DAES Snb01; Calibmiec: 30,01.2007

Phaniom: [Mat Phamtom £.0 (from); Type: QDOMPIGAA

Mleasurement 5% DASY4, V4.7 Bulld 53; Postiorocessing SW: SEMCAD, V1.8 Duild 172

250 mW; d = 10 mmvZoom Scan (Tx7x7)/Cube 0:

Migesurement grid: dx=5mm, dy=3mm, de=3mm
Reference Value = 93.0 ¥m; Power Drift = -0.004 dB
Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 133 mW/e SAR(I0 g) = 6,17 mW/ig
Meximum value of SAR (measured) = 15.0 mW/g

dB |

0.000

-5.00

-15.8

-20.0

0dB = 15.0mWig

Cedtificale No DEZ450VE-730_Jull? Fage 0ol B
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Impedance Measurement Plot for Head TSL
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DASY4 Validation Report for Body TSL

Duate/Time: 12.07.2007 12:28:49
Test Laboratery: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - EN736

Communication System: CW-2450; Fregquency: 2450 MHz; Duty Cyele: 1:1
Medium: MSL ULD BE;

Medium parameters used: £= 2450 MHz; 0 = 1.94 mho/m; &= 33.5; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

3

NDASYS Configumation;
o Probe: ESIDVY - SN (HF) ConvFld W, 4 1,4 16), Calihented: 19 10,2006
*  Sensor-Surfoce; down (Mechanical Surisce Detection)
*  Elearonics: DAES Snb01; Calibrated: 30.00 2007
o Phantony: Flat Phandom 5.0 (back); Type: QDODAPS0AA

*  Meswement SW, DASYS, V4.7 Build 53; Postprocessing SW: SEMCAL, VLE Duild 172

Pin =250 mW; d = 10 mm/Zoom Scan (7x7x7)/Cube 0:
Mlessurement grd: dx=35mm, dv=5mm, dz=3mm

Reference Value = 88.6 Vim; Power Dnft — 0,005 dB

Peak SAR {extrapolatad) = 27.0 Wikg

SAR(1 g) =13 mWig; SAR(I0 g) = 6.05 mW/g

Maximum value of SAR (measured) = 148 mW/g

d8 |
0.000

5.00
-10.0
-16.0
20,0

25,0

CdB = 14.BmWig
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

. S Sehwelirerischar Kalibriardianst
Schmid & Partner c Service sulsse d"Ealonnage
Enginearing AG Servizio avizzero di taraturn
Teughmussirasse 43, 8004 Turlch, Switzerand 5 Swiss Calibration Saryice
Bccredited by ihe Swiss Aceraditation Sarvice (SA5) Aecmoditation Not SCS5 108

The Swias Accreditation Service is one of the asignetories 1o the E&
Multiaeral Agreement for the recognition of calioration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x.y.2
hA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC Std 62209 Part 2, "Evaluation of Human Exposure to Raclo Frequency Flelds from
Handheld and Body-Mounted Wirgless Communication Devices in the Freguency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures”; Pan 2:
"Procedure to determine the Specific Absomtion Rate (SAR) for including accessories
and mulliple transmitters”, Drall Version 0.9, Dacember 2004

b) Federal Communications Commission Office of Engineering & Technology (FCC OET)
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Figlds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radioirequency Emissions®,
Supglement C (Edition 01-01) Lo Bullelin 65

Additional Documentation:
c) DASY4 Systern 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 frequancy
indicalad,

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

s  Feed Poinl impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament al the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainly required.

= Efgctrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo unceriainly reguired. =

¢ SAR measured: SAR measured at the stated antenna input power,

= SAH normalized: SAR as measured, normalized to an input power of 1 W at the anlenna
connactor.

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
the nominal SAR resull,

Conificate Mo: DEGHZV2-1006_Jan0g Page 2 of 14
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FCC SAR Test Report

BECRTON LAB. Test Report No : FA880108
Measurement Conditions
DASY syetem configuiation, asfarasnotgvencnpage 1.
DASY Version DASY4 Va7
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phantom V5.0
Dislnnl_:t_&_n!??_l__a _l:'_.antar- '_I_'E‘-L 10 mm with Spacer
Area Scan resolution d, oy = 10 mm
Zoom Scan Resolution dx. dy = 4.0 mm, dz = 2.5 mm
E200 MHz £ | MHz
Frequency E600 MHz = 1 MHz
E800 MHz « 1 MHz
Head TSL parameters at 5200 MHz
The tallawing parameters and calculations were apphied.
Temperature Parmittivity Conductivity
Nominal Head TEL parameters 20 3680 4.6 mho/m
Measured Head TSL parameters (22.0=0.2) °C 3L026% | 4.53mhom=6%
Head TSL temperoture during teat (21.2=02)"C
SAR result with Head TSL at 5200 MHz
| SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measured 100 mW input power E24mW i g
SA4H nomalized nomalized 1o 1W E24mW/ig

SAR for nominal Head TSL parameters |

normalized 1o 1W

2.4 mW /g £ 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condifion

SAR msssymed - 100 mW input powar 231 mW /g

SAH romalizod "nermalized 1o 1W 231 mW /g

SAR for nominal Head TSL paramaters | narmalized ta 10 23.0mW (g =195 % (k=2) 1

' Corraction 1o nominal TSL paramatars according lo ci, chapter “5AR Seneifivitios

Cartiticate No: DRGHzVZ 1006_Jan0&
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wouran ae FCC SAR Test Report Test Report No : FA880108
Head TSL parameters at 5500 MHz
The lollowing parameters and calculatons were applied.
Temperature Permittivity Conduetivity
Nominal Head TSL parameters 220G A5 6 4 896 mho/m
Meosured Head TSL parameters (220+02)°C GH=0"% 4,81 mho'm + 6 %
Head TSL temperoture during test 211:02)"C - -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em’ (1 g) of Head TSL condition
SAR measured 100 mW input power BEIMW /g
SAR normalized normalized to 1YW B5.amwW /g
SAH for nominal Hezd TSL parametors 4 normalized 1o 1W 85.2 mW / g = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 MW input power 242 mw /g
SAR nocrmalized normalized to 1W 24.2mvd r g
SAR for nominal Head TSL parametars * normalizad ts 1W 281 mW /g = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The follawing paramatars and calculations were appled. o o
Temperature Pormittivity Conductivity
| Nominal Head TSL paramatars 20°C 16.3 5.27 mhoim
Measured Haad TSL parameters [220=02)"C 34.826% 5.11 mho/m £ 6 %
Head TSL temperalure during tesi | 2r0+02)°C —— e
SAR result with Head TSL at 5800 MHz
| SAR averaged over 1 em’ (1 g) of Head TSL “condition
| SAR measurad 100 mW input powar BA3mwW /g
?._AH W'_iﬁ'.d namalized to 1W g1amwW /g
SAR for nominal Head TSL paramsters * normmalieed e 1W BO.B mW /g = 18.8 % (k=2)
I SAR averaged over 10 em® (10 g) of Head TSL | condition
SAR measurad 100 mW input powor 22T mN /g
SAR normalized | normalized to 1W 227mN g
SAR lor el Hes TSL pasmestas” narmalized ta 119 225mW I g =195 % (k=2)

¥ Camection 1o nominal TSL parsmelens according to o), chapler “SAR Sensitities

Cerfificate No: CGHZV2-1006_Jan0s Page 4 of 14
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wouran ae FCC SAR Test Report Test Report No : FA880108
Body TSL parameters at 5200 MHz
The foflowing parametsrs and calculalions weees applied
Temparatura Parmittivity Conduativity
Hominal Body TSL parametars 22.0"C 48.0 5,30 mha/m
Measured Body TSL parameaters {(220£0.2)"C 473 6% 527 mheim + 6% |
Body TSL temperature during test (POL7 + 0.2} °C v e |
SAR resull with Body TSL at 5200 MHz
SAR averaged over 1 em” [1 g) of Body TSL concition
SAR maasurad 100 mW Inpult power 7P mW g
SAR normalized normalized o W TI.7TmW fg B

SAR lor nominal Body TSL parameters *

narmalized o 1

T8 mW /g =199 % (k=2)

SAR averaged ovor 10 em” (10 g) of Bady TSL condition
SAR measLrad 100 mW irput powar 218mW g
S5AR nomalizad noemalized 1o 1W 21.8mW g

SAR lor nominal Body TSL parametens

Body TSL parameters at 5500 MHz

The following paramaters s calculations were applied

normalized 1o (W

21.6 MW [ g = 19.5 % (k=2)

| Temperatura Parmittivity Conductivity

| Nominal Body TSL parametars 220 48.6 5.65 mhoim
Measured Body TSL parameters (220=02}"C d6.6 =6 % 5.62 mho/m = 6 %
Body TSL temperature during test {20.7 0.2} °C

SAR result with Body TSL al 5500 MHz

| SAR averaged over 1 em’ (1 .g) of Bady TSL candition
SAR measured 100 MW input power R12mW g

| SAR normalized narmalzed 1o 1W B1.2mW /g

SAR for nominal Body TEL parometers * normalzed 1o 1W BT mW /g £19.9 % (k=2)
SAR averaged over 10 em® (10 q) of Body TSL condilion

SAR msasuresd 100 MW INPLT poiwer 226 mW (g

SAR normalized ol ed o W 22.6mwW g

SAR for nomnal Body TSL pararmetars '

nomal zed to 1W

223 mW g+ 195 % (k=2)

¥ Cormection to nomnal TSL parametars according to ¢), chaptor *“SAR Soncitivitios

Cartikeata MNoe DSGEH2V2-1006 Jants Paga 5 of 14
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Body TSL parameters at 5800 MHz
The fsllowing parameters and calculations were applied.

Tampearatura Parmiftivity Conductivity
b:iuninal Body TSL parameters 220 482 6.00 mho'm
Measured Body TSL parameters (22.0 0.2 °C 4G0+6% B5.04 mhodm = 8 %
Body TSL temperature during test (P08 +02)*C -

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm’ {1 @) of Body TSL condition
EAR moasurad 100 miW inpul power 7 mW /g
3AR rormalized normelized to 1W 70.4mW /g

SAH lor nominal Body 15L parameters

normalizad to 1W

65.4 mW /g = 19.9 % (k=2)

SAH‘. averaged over 10 l;_ma_ {10 g} of Body TSL condiion
SAHR moasured 100 MWW input power 1.95mW /g
SAR normatized narmalizad 1o 1W 18.5mW /g

SAR for nominal Body TSL parametens A

ncrnalized to 1W

18.3 mW /g = 18.5 % (k=2)

* Cormraction o nominal TSL parameters according o ¢}, chaple: "SAR Sersilivilies

Cerdificats No: DSEHZV2-1008 Jand8 Paye & of 14
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed ocint 527 401-1089 )0
Return Loas -19.2 dB

Antenna Parameters with Head TSL at 5500 MHz

Irmpsei b, (raresformsd bo Pesd poin 494 0-260
Return Loss -a1.2dB

Antenna Paramelers with Head TSL at 5800 MHz

Impedance, ransformed to feed oolint 56.C 11- 8.1 JiL
Retum Loss 219 dR

Antenna Parameters with Body TSL at 5200 MHz

Impadance. fransformed to faed point f280Q-910
Retum Loss -20.7 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, ransformed to Tsed pain) 253 (). 1.0 K
| Retum Loss -38.1 dB

Antenna Parameters with Body TSL at 5800 MHz

|
| Impadance, ranslomsd o Tesd poind B6.1 0+ 7.7 |2
Aetum Loss 207 d8
Lorlilicate Mo: DEGHzVE- 1006 _Jan08 Page 7 of 14

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton. Rev. 02



oo e FCC SAR Test Report Test Report No @ FA880108

General Antenna Parameters and Design

Elscincal Dalay {one direchon) | 1.202 ns

After long ferm usa with 40 W radiated power, only 2 slight warming of the cipsle near the tasdpdint can be massured.

The dipole is made of standard semingid coaxial cabla. The centar conductor al the leading line is directly connacted to
1t sacand amm ol the dipols. Tha antanna is thaefors shor-oirmaited for DG-signals

HNo axcessive tarce must be appliied 1o the dipdie ams, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Marulactured by SPEAG
Marulactered on August 28, 2003
Ceailicats Mo: DRGHA2-1006 JanDa Page 8 of 14
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DASY4 Validation Report for Head TSL
DratefTinue: 18.01 2008 17:52:55
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3GHz; Type: DSGHz: Serial: DSGHzY 2 - SN: 1006

Communication System: CW-3GHz; Frequency: 5200 MHaz, 5500 MHz, 5800 MHz: Duly Cycle: 1:]
Medium: HSL 58K MHz:

Medium parameters used: { = 5200 MHz, o = 4.53 mho/m; £ = 36; p= 1000 kg/m’

Medium parameters used: = $500 MHz: o = 4.8 mho/m: & = 35.5: p = 1000 kg/m”

Medium parameters used: [ = 3800 MHz; 6 = 5,14 mho/m: ¢ = 34.7: p = 1000 kg/'m’

Phantom section: Flat Section

Measurement Standard: DPASYL (High Precision Assessiment)

DASY4 Configuration:
¢ Probe: EXADVY - SNAS0D3; ConvF 5.56, 5.56, 5.56ConviT5.2, 5.2, 5 2/ onv 4 97, 4,97, 497, Calibrared: 09,03,2007
& Sensor Sudace: 2mm ( Mechemicul Surluee Detection)
8 Electronics: DAES Sab0i: Calibeated: 03,01, 200%
®  Phamwnn Flal Phantom 3,0 froney, Type: QDOGOPS0AA

0 Mospsuroment SW: DASYS, VAT Buld 3%, Postprocessing SWe SEMOATY, VI8 Huld 172

d=1mm, Pin=100mW, F=5200 MHz/Area Scan (91x91x1):
Measurement grid: da=10mm, dy=1{lmm
Maximum value of SAR (interpolated) = 17,6 mW/g

d=10mm, Pin=100mW, [=5200 MH2/Zoom Scan (Bx8x10), dist=2mm (8x8x10)Cube 0:
Measurement prid: ds=4mm, dy=4mm, dz=2 Smm

Reference Value = 48.9 Vim: Power Drift = (0,055 dB

Peak SAR il.'.';fhl!'lillillt‘tll =31.1 \'\-'r'l-.l_c

SAR(L g) = .24 mW/g: SAR(I0 g) = 231 mW/g

Maximum value of SAR (measured) = 16.] mWig

w

d=10mm, Pin=100mW, =5500 MH/Zoom Scan (8x8x10), dist=2mm 2 (8x8x10)/Cube 0;
Measurement gnd: dx=dmm, dy=4mm, dz=2.5mm

Relerence Value =481 Vim; Power Drfi = (L1331 dB

Peak SAR (exirapolued) = 33.9 Wikg

SAR(L g) = 8.63 mW/g: SARL0 g) = 2,42 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

d=10mm, Pin=100mW, =5800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10/Cube 0:
Measurement grid: dx=4mm, dy=2mm. dz=2.5mm

Reference Value = 45,2 Vimg Power Dnft = 008 dB

Peak SAR (extrapolated) = 33.6 Wikg

SARI gy =813 mW/g: SAR(10 g) = 2.27T mW/g

Conheate Mo: D5GHz2V2-1006_Jand8 Page 9 of 14
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-F.on

-14.0

21.0

-2R.0

-35.0

0l = 16 ImWip

Carttcato Mot DEGHz2V2-1006_Janl8 Page 10 of 14
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Impedance Measurement Plot for Head TSL

19 Jan 2009 42124016
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DASY4 Validation Report for Body TSL
DatedTime: 24002008 15:14:55
Test Laboratory: SPCAG, Zurich, Switzerand

DUT: Dipole 3GHz: Type: D3GHz: Serial: DSGHzY2 - SN: 16

Communication System: CW-5CiHz, Frequency: 5200 MHe, 5500 MHe, 5800 MHz: Duty Cyele: 101
Medium: MSL 5800 MHz,

Medium parameters used: f = 5200 MHz; 0 = 5.37 mhofm; g = 47.3: p = 1000 ke/m’

Medium parumeters used: = 5500 Mz o = 3.73 mho/m; £, = 46,6 p = 1000 ka/m?

Medium parameters used: £= 5800 MHe, o = 6.16 mhofim; £, = 46.1; p= 1000 ke/m’

Phanwom section: Flat Sccrion

Measurement Standard: DASY4 (High Precision Assessment)

DASYY Configuration:
Pt EXSDWVA < SNASOR; CorFid.96, 496, 4860 om Fid 63, 4.63, 460 onvFid, T, 4,76, 4, 760 Calibrated: (0,03, 2007
s Sepsor-Suiface: 2mon dOechanica! Sufice Delection)
o Electronios: [WAES Snidi] - Calibrated: (0,00, 2008
= Phantim Fla Phamom 0 (frontk; Type: QGRODOPS0AA
¢ Meosurement SW: DASYS, VA7 Buld 55, Postprocessmg SW: SEMOCAL, VLE Duild 172

d=10mm, Pin=100mW, f=5200 MHz/Area Scan (61x61x1):
Measurcment grid: dx=10mm, dy=10mm
Maximum value of SAR (interpalmed) = 17.0 mW/g

d=10mm, Pin=100mW, =5200 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube (:
Measurement grid: dx=dmmmn, dy=4mm, de=2.5mm

Reference Value = 48.5 Vim; Power Dirift = 20,066 dB

Peak SAR (extrapolated) = 28.0 Wikg

SAR( gh=T7.77 mW/g: SAR(I0 g) = 2,18 mW/g

Maximum value of SAR (measured) = 155 mWig

d=10mm, Pin=100mW, [=535000 Mz/Zoom Scan (8x8x10), dist=2mm ($x8x10)/Cube 0:
Measurement grid: dx=drm, dy=4mm, dz=2 5mm

Reference Value = 47.2 Vim; Power Drift = -0.067 dB

Feak SAR (extrapoloted) = 32.2 W/ike

SARIT g = B2 mW/p: SAR(I0 g) = 2.26 mW/g

Muximum value of SAR (measured) = 16.6 mW/p

d=Hmm, Pin=100mW, (=53800 MHz/Zoom Scan (8x8x10), dist=2mm (8x8x10)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2.5mm '

Reference Value =423 Vim: Power Drft = 0,131 dB

Peak SAR (extrapolated) = 28.9 Wikg

SAR(] g) = T4 mW/g: SAR(I0 g) = 1.95 mW/g

Maximum value of SAR (measured) = [4.5 mW/g

Conificate Mo DSGHZV2-1006_Janoy Fagn 12 et 14
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A0, Schwalzertuchar Katlhrinrdiarst
Schrid & Partner % o seric sulee oo
E AG y Bervizio svizsero dl WrAture
m"..fm".?i 8004 Zurich, Swigeriand :ﬁ S  swiss Calibration Service
Accrediied by I Swiss Accwditalion Sarvice (SAS) Accreditation Me.: SCS 108

Trhe Swise Accreditation Servica is one of the signatories to the EA
Mutilatersl Agresmant lor the mcognition of calibration cartificates

s ”%%%aw‘r

Calibraton date:

Condificn of the cabioraled iem A2 R0

This calbstion corificain documents: the tnsealiity Lo rabonal slandards, which realize the physical units of measurements (51
This masUrements and thie mmmm prohabitty ame givan on the followdng peages ad are pat of the cetificats,
Al calbrations hand béan conducted in mmwmm: envircnment temparaluce (22 £ 3)°C and hurmidity < T0%.

Calibration Equipment used (MATE critical for calibraticn)

Prirnsry Standards 0 # Cal Date (Coatificala Mo.) Scheduied Catibration
Fluke Process Calibrator Type 702 | SN: 6295003 -0nt-07 (M G457 TN

Kinithlery Ml Type 2001 SN: 0810273 U3-0ca-07 (M B4E5) Cen-08

| Secondary Sandards |iow Check Date (in bouse) Schentulon Check
Calibrador Box w11 SE UMES 008 AR 1004  08-Jun-08 [in house check) In houss check: Jun-08

Coibrinted bry:

This calibraticn certificate shall nol be reproduced except in full wilhout willen apgroval of the labosatory.

Certificate No: DAE3-393_AugD8 Page 10f 5
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Calibration Laboratory of gq“"'\"ﬂ_';?"p-h S Schweizeriacher Kalibrierdienst
Schmid & Partner i c Sarvies sulssn détalonnage
Engineering AG sl Servizio avizzaro di wratur
Zoughausstrasse 43, 8004 Zurich, Switzerland £ ﬁ\f S  swisa Callbration Service
Accreditad by the Swiss Ascreditation Servce (SAS) Accraditation No.: SCS 108

The Swins Acoreditstion Sorvion s nn-ufl!- slgnatorios o the EA
Hﬂﬁmulﬁumm for the recognition of cailbration cerificaies

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 systam 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 teol inserted. Uncenainty 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 Voltaga Measuremant Linaarily: Varification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament.

Commeon mode sensifivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

AD Converter Valugs with inputs shorted: Values on the intarnal AD converter
corresponding to zero input voltage _

Input Offsef Measurement. Output voltage and statistical results over a large number of
zero voltage measuraments,

Input Offse! Current: Typical value for information; Maximum channel input offset
currant, not considering the input resistanca,

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

Low Battery Alarm Voltege: Typical value for information. Below this vollage, a battery
alarm signal Is generated.

Power consumation: Typical value for informaltion. Supply currents in various operating
modes, .

Certificate Mo: DAE3-393_Augdd Page 2of §
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DC Voltage Measurament
AD - Converier Resolulion nominal _
High Range: iLSE = 8.1V, full range = -100...+300 my
Low Range: ILSE = BinV full range = =1....... +3Imv
DASY measurement paramelers: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ z
High Range 403922+ 0.1% (k=2) | 404187 +0.1% (k=2) | 4041122 0.1% (=2}
Low Range 3.99613 £ 0.7% (k=2) | 3.08056 £ 0.7% (k=2) | 3.96224 4 0.7% (k=2)
Connactor Angle
| Connustor Angla 1o bo used in DASY system _ WEeETE
Certificate No: DAE3-393 Augll Paga3af 5
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Appendix
1. DC Voltage Linearlty
High Range Input (pV) Reading (uV) Errar (%)
Channal X + Input 200000 2000005 0.00
Channel X + Input 20000 20006.70 0.03
Channel X = Inpat 20000 -19995.73 -0.02
ChannelY  + Input 200000 200000.1 0.00
Channel ¥ + Input 20000 2000314 0.0z
Channel ¥ - Inpurt 20000 -19906.72 0.0
Channel + Input 200000 200000.1 0.00
ChannelZ  +Input 20000 20000.43 0.00
(ChannelZ - Input 20000 -20009.12 0.05
Low Range Input (v} Reading (uV) Errar (%)
Channal X + Input 2000 2000 Q.00
Channal X + Input 200 159,94 -0.03
Channel X - Input 200 -1EE.74 093
Chennel ¥ + gpul 2000 20040 0.00
[Channel ¥+ Input "200 195.41 030
Channal ¥ - Input 200 -200.68 0.34
ChanmelZ  +loput 2000 BT 0.00
ChannelZ  +input " 200 188.05 047 |
Channel Z - Input 200 -201.02 0.51
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 soe Maasuring time: 3 sac
Common modse High ﬁ_lnul Low Range
Input Voltage (mV) Avarage Raxding (uV} Average Reading (uV)
Channel X 200 12 56 11.64
- 200 -10.20 11,30
Channet ¥ 200 .63 9.29
EDD 1087 1108
Channel T 200 4.03 382
- 200 -5.44 -5.95
3. Channel separation
DASY maasuramant parametars: Auto Zaro Tima: 3 sec; Measuring time: 3 sec
Input Voltege (mV) | Channel X (uV) | Chanmel ¥ (iV) | Channel Z {uV)
Channel X 200 - 3.80 1.05
Channel ¥ 200 1.67 527
Channel T 200 -} BY 1.48
Certficate Mo: DAE3-383_AugCl Paga 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement paramebens: Auto Zoro Times: 3 sac; Measuring tme; 3 soc
High Range (L58) Low Range (LS8)
Channel X 16160 16805
Channal ¥ 16023 16373
Channal Z 16458 17457
5. Input Offset Measuremant
DASY measurement parameters: Aule Zer Tima: 3 sac; Maasuring lime; 3 scc
Iriput 10MEE —
Avarage (pV) min. Offset (V) | max. Offsat (V) . WE i
Channel X 0.40 082 130, 0.25
Channel ¥ =0.40 (.88 0.28 0.22
Channel Z -0.18 -1.74 2.1 0.48
6. Input Offset Current .
Harminal Input circullry offsel current on all channels: <2560
7. Input Resistance
Zoroing (MOhm) Meaguring (MOhm)
 Channel X 0.2000 1983
Channel ¥ © 02000 188.2
Ghannal Z 0.2000 188.1
8. Low Battery Alarm Voltage (verfied during pre teat)
Typical valuas Alarm Level _{'u'l.'lﬂj
Supply (+ Voo) +7.9
Supply (- Vec) i} L]
9. Power Consumption {verified during e test)
Typical values Switchad off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vo) +0.0 +8 +14
Supply (- Vee) —0.01 -9
Certifcate No; DAES-393_AugD8 Page Sof 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerand

[ Schwelzarischer Kalibrierdienst
Sarvice suisse d'élalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Acsreditad by the Swiss Accreditation Service (SAS) Accraditation Ne.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

ciient  Sporton (Auden) Certificate No: DAE3-577_Nov07
CALIBRATION CERTIFICATE

Objact DAE3 - SD 000 D03 AA - SN: 677

Calibration procedura(s) QA CAL-DE.v12 P
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: MNovember 16, 2007

Gondition of the calibrated itsm In Tolerance

This caibralion certificale documeanta the raceability 1o natonal standards, which realize the physical units of measuremants (81).
The measuremants and the uncartainties with confidence probability are given on the following pages anc are part of the cerificate.

All calibrations have been conducied in the closed (aboratory facility: anvirenment temperature (22 £ 3)"C and humidity < 70%,

Celibration Equipment used (M&TE critical lor calibraton)

Primary Standards 1D # Cal Date (Calibrated by, Cartificae No ) Schaduled Calibration

Fluke Process Calibrator Type 702 | SN: 6285803 04-Oct-07 (Elcal AG, No: B46T) Oct-08

Keithley Mulimeter Type 2001 SN: 0B10278 03-0ct-07 (Elcal AG, Ma: B4ES) Oct-08

Secondary Standards ID# Check Date (in house) Schaduled Chack

Calibrator Box V1.1 SE UMS 006 AB 1004 25-Jun-07 (SPEAG, in housa check) In house check Jur-08 |
Name Funciion ' Signature

Calibrated by: Dominiqus Stoffen Tachalelan ,R %’

Approved by Fin Bomholi R&D Director t
% ‘J', ﬁ QJLM\?

Issuad: November 16, 2007

Ttis caibration certificate shall not be reproduced except in full without written spproval of the laborstory.
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Calibration Laboratory of S, Schwalzerischer Kalibrierdienst

Schmid & Partner iﬁé Sarvice suisse d'étalonnage
Engineering AG T Servizlo svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland e Swiss Callbration Service

Accradited by the Swiss Federal Office of Metrology and Accreditation Acereditation 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 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
corresponds 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 paositive 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.

e AD Converter Values with inputs sharted: Values on the interal AD converter
carresponding to zero input voltage

« Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

= lLow Batltery Alarm Vollage: 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: DAE3-577_Nov0T Page 2 of 5

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 02



oo e FCC SAR Test Report Test Report No @ FA880108

DC Voltage Measurement
AJD - Converter Resolution nominal

High Range: 1LSB = 6.1uv, full range = -100...+300mV
Low Range: 1LSB = &1nv, full range = -1......+3mY
DASY measurament parametars: Auto Zero Time: 3 sec; Measuring tme: 3 sec
Calibration Factors X Y Z
High Range 404432 £ 0.1% (k=2) | 403.884 £ 0.1% (k=2) | 404.331£0.1% (k=2)
Low Range 3.94218 £ 0.7% (k=2) | 394771+ 0.7% (k=2) | 3.94526 + 0.7% (k=2)

Connector Angle

| Connector Angle to be used in DASY system 268°%+1° I

©2008 SPORTON International Inc. SAR Testing Lab
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Appendix
1. DC Voltage Linearity
High Range Input (uV) Reading (pV) Error (%)
Channel X +Input 200000 199999.3 0.00
Channel X + Input 20000 20005.75 0.03
Channel X - Input 20000 -19997.67 -0.01
Channel Y + Input 200000 199999.5 0.00
Channel Y + Input 20000 20002.82 0.01
Channel Y = Input 20000 -20004.40 0.02
Channel 2 + Input 200000 199999.6 0.00
Channel 2 + Input 20000 20005.54 0.03
Channel 2 - Input 20000 -20001.11 0.01
Low Range Input {uV) Reading (V) Error (%)
Channel X + |nput 2000 2000.1 0.00
Channel X + Input 200 189.12 -0.44
Channel X - Input 200 -200.64 0.32
Channel Y + Input 2000 2000 0.00
Channel Y + Input 200 199.96 -0.02
Channel ¥ = Input 200 -201.00 0.50
Channel Z + Input 2000 194999 .00
Channel Z + [nput 200 199.05 -0.47
Channel 2 - Input 200 -201.08 054
2. Common mode sanslilvity
DASY measurement parametars: Auta Zera Time: 3 sec; Measuring time: 3 sec
Common made High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 1388 12.87
-200 -12.40 -14.29
Channel Y 200 -6.32 -6.22
- 200 5.34 53
Channel 2 200 1.08 0.59
-200 -1.42 -1.86
3. Channel separation
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 . 1.14 0.186
Channel Y 200 152 - 3.87
Channel Z 200 023 0.75 =
Certificate No: DAE3-577_Nowv07 Page 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tme: 3 sec
High Range (LSE) Low Range (LSE)

Channel X 15869 16269
Channel Y 15848 16148
Channel Z 16203 16661

5. Input Offset Measurement
DASY measurement parameters: Aulo Zere Time: 3 sec, Measuring time: 3 sec
Input 10ML2

Average (V) | min. Offset (V) | max. Offset () | ' ?::;3“'“"

Channel X 0.12 -1.70 1.72 0.50
Channel Y -2.46 -3.42 -1.39 0.44
Channel Z -0.78 -2.18 0.00 0.29

6. Input Offset Current
Mominal Input circuitry offset current on all channels: <25fA

7. Input Resistance

Zeroing (MOhm) Measuring (MOhm)

Channel X 0.2000 199.3
Channal Y 0.2001 198.9
Channel Z 0.1899 199.4

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vcc) ! +7.9
Supply (- Vcc) -7.6

9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.0 +6 +14
Supply (- Vcc) -0.01 -8 -9

Cerlificate No: DAE3-577_NovO7 Page 5ol &
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Calibration Laboratory of \c\g/, Schwelzerischer Kalibrierdienst
Schmid & Partner F——r Service suisse d'étalonnage
Engineering AG Tt Servizlo svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % f\\\f Swigs Calibration Servics
Mol fiah
Accredited by the Swiss Federal Dffice of Metrology and Accreditation 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 Sporéon (@, =S \J Certificats No: DAE4-TT8_Sep07

CALIBRATION CERTIFICATE

Object DAE4 - 3D 000 D04 BG - SN: 778

Calibration procedure{s) QA CAL-DB.v12
Calibration procedure for the data acquisition electronics (DAE)

Calibration dale: September 17, 2007

Condition of the calibrated item In Tolerance

This calibrafion certificate documents the ireceability to national standards, which realize the physical units of measuraments (S).
Tha measuramants and the uncartaintias wilh confidence preiability are given on the following pages and are par of the centificats.

All calibrations have been conducted In the clased laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calitration Eguipment used (METE chtical for calibeation)

Primary Standards 1D # Cal Date (Calbratad by, Cadificate MNo.] Scheduled Calibraticn

Fluke Process Callbrator Type 702 | SN 6295803 13-Oct-08 (Elcal AG, Mo: 5483) Qat-07

Keithley Multimster Type 2001 SN 0810278 13-0e4-06 (Eleal AG, No: 5478) Q07

Secondary Standards D # Check Date {In house) Scheduled Chack

Calibrator Box V1.1 SE UMS 008 AB 1004  25-Jun-07 (SPEAG, in house chesk) In helusa chack Jun-08
Mame Function - Sigrialure

Calbrated by: Dominiqua Staffen Technician ,B

Approved by: Fin Bomnalt RA&D Diractor

VIR

Issued: Saptamber 17, 2007

| This calibration certilicate shall nol be reproduced except In full without witten approval of the laboratery.
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Accredited by the Swiss Faderal OHice of Metrology and Accreditation Accreditation Ne.: SCS 108

The Swiss Accreditation Service s one of the signatories to Lhe EA
Multllataral Agreament 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: Calibration 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 contain technical information as a result from the performance
test and require no uncertainty.

« DC Voltage Msasurement 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 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 voltage and statistical results over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for infarmation; 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 Baftery 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.

Centificala No: DAE4-TT8_Sepd7 Page 20of 5
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DC Voltage Measurement
AJD - Converter Resolulion nominsl
High Range: 1LSB = 6.1V full range = -100...+300 mV
Low Range: 1LEE = 81inV | full range=-1.....+3mY
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring tima: 3 sec

Calibration Factors X ¥ Z
High Range 404.715=0.1% (k=2) | 403.520 £ 0.1% (k=2) | 405.065 £ 0.1% (k=2)
Low Range 3.99539 £ 0.7% (k=2) | 3.96323 £ 0.7% (k=2) | 3.97102 £0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system 309°+£1°
Certificate No: DAE4-778_Sepl7 Page 3of 5
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Appendix
1. DC Voltage Linearity
High Range Input {pV) Reading (uV) Error (%)
Channel X + Input 200000 199009.5 0.00
Channel X + Input 20000 20004.41 0.02
Channel X - Input 20000 -20002.56 0.01
Channel Y + Input 200000 200000.3 0.00
Channel Y + Input 20000 20003.87 0.02
Channel Y - Input 20000 -20003.41 0.02
Channel Z + Input 200000 200000.3 0.00
Channel Z + Input 20000 20002.49 0.01
Channel Z = Input 20000 -20006.25 0.03
Low Range Input (V) Reading (pV) Error (%)
Ghannel X + Input 2000 1959.9 0.00
Channel X + Input 200 199.47 -0.26
Channel X - Input 200 -200.66 0.28
Channel Y +Input 2000 2000.1 0.00
Channel Y + Input 200 199,15 -0.43
Channel ¥ = Input 200 -200.77 0.39
Channel Z + Input 2000 2000 0.00
Channel Z + Input 200 199.22 -0.39
Channel Z = Input 200 -201.39 0.69
2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -5.00 5.42
- 200 A7 5.60
Channel Y 200 -2.48 -2.64
- 200 2.04 1.25
Channel Z 200 -10.83 -10.80
- 200 9.19 B.8D
3. Channel separation
DASY maasurement parametars: Auto Zero Time: 3 sec; Measuring time: 3 sac
Input Voltage (mV) | Channel X (V) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2.57 0.15
Channel ¥ 200 0.1 - 4.08
Channel Z 200 -1.80 1.03 -
Certificate No: DAE4-TTE_Sep07 Page 4 of &
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4. AD-Converter Values with inputs shorted
DASY measuremant parameters: Auto Zaro Time: 3 sec; Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16068 16321
Channel Y 16180 16239
Channel Z 16405 16167
5. Input Offset Measurement
DASY measurament parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10ML
Average (1) | min. Offset (V) | max. Offsetuv) | S'& E{:‘:\:}_‘t"’"
Channel X -0.14 -1.23 0.61 0.34
Channel Y -0.85 -2.24 0.48 0.49
Channel Z -1.24 -2.43 0.38 051
6. Input Offset Current
MNominal Input circuitry offset current an all channels: <254
7. Input Resistance
Zeroing (MOhm) Measuring (MOhm)
Channel X 0.2000 201.7
Channel Y 0.2000 201.7
Channel Z 0.18099 2025
B. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply (+ Vee) ’ +7.9
Supply (- Vee) ; -8
9. Power Consumption (verified during pre test)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vecc) +0.0 -5 - +14
Supply {- Vec) =0.01 -3 -9
Certificate No: DAE4-T78_Sep07 Page 50f 5
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Arcresind by the SWISE ACCroBlion Sarace (SAS) Accreditation No.: SCS 108

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

Multitatersl Agreoment far the recognition of calibration cartificates

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
corresponds to the full scale range of the voltmeter in the respeclive 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 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.

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

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

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

s [nput Offsel Measurement: Output vollage and stalistical resulls over a large number of
zaro voltage measuremeants.

» [nput 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.

» [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated,

= Power consumption: Typical value for information. Supply currants in various operating
modes.

Cartificate No: DAE4-778_SepOR Page 2 ol 5

©2008 SPORTON International Inc. SAR Testing Lab
This report shall not be reproduced except in full, without the written approval of Sporton.

Rev. 02



oo e FCC SAR Test Report Test Report No @ FA880108
DC Voltage Measurement
AD - Convartar Resolution nominal
High Range: 1Lee = :RIT ful range =  -100...+300 mV
Low Range: LsEa= BinV . full range = =1.......*3mV
DASY measurament paramaters: Auto Zero Time: 3 sec; Measuring imeé: 3 sec
Calibration Factors X Y Z
High Range 404 BB6 = 0.1% (k=2) | 403490 =0.1% (k=2) | 405045+ 0.1% (k=2)
Low Range 3994552 0.79% (k=2) | 3963602 0.7% (k=2) | I.9M41T 2 0.7% (k=2)
Connector Angle
|ConmﬂwMQ|mmusmeASYsysm Lo Rl S
Certificate No; DAES-TTE_SeplB Page 3ol 5
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Appendix
1. DC Voltage Linearity
High Range Input (V) Reading (uV) Error (%)
Channel X + Input 200000 200000.3 0.00
Channel X + Input 20000 20004 24 0.02
Channel X - Input 20000 20002 46 001
Channel Y + Input 200000 200000.4 0.00
Channel ¥ + Input 20000 20002.60 0.01
Channel ¥ - input 20000 20002 26 0.0
Channel Z + Input 200000 200000,6 0.00
Channal Z + Input 20000 20000.78 0.00
Channel Z = Input 20000 -20005.75 0,03
Low Range Input (V) Reading (V) Error (%)
Channel X + Inpart 2000 2000 0,00
Channel X + Input 200 189.37 0.3
Channel X « Input 200 -200.28 0.14
Channel Y + Input 2000 2000 0.00
Channael ¥ + Input 200 189.63 0,19
Channal ¥ - Input 200 -200 88 0.44
Channel Z + Input 2000 2000.1 0.00
Channel Z + Input 200 168 60 -0.70
Channal Z = Input 200 201.07 0.53
2. Common mode sensitivity
DASY maasummant paramaters: Auto Zoro Time: 3 sec; Maasuring lime: 3 sec
Comman mode High Range Low Range
Input Voltage (mv) Average Reading (kV) Average Reading (uV)
Channel X 200 -7.46 -5.40
- 200 10.00 6.86
Channel Y 200 -2.73 245
- 200 0.54 0.43
Channel Z 200 -10.81 -10.94
- 200 T.89 822
3. Channel separation
DASY measurement paramelers: Auto Zero Time: 3 sec: Measuring tima: 3 sec
Input Voltage (mV) | Channel X (i¥) | Channel ¥ (uV) | Channel Z (V)
Channel X 200 3.08 1.3
Channel ¥ 200 1.18 464
Channel £ 200 -1.74 1.44 -
Certificale No: DAEA-TTB_Sep0d Paga 4ol 5
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4. AD-Converter Values with inputs shorted
DASY maasuramént paramatans: Aulo Zarn Tima: 3 sec: Maasunng bimas: 3 58C

High Range (LSB) Low Range (LSB)
Channel X 16048 16021
Channel ¥ 16167 151686
Channel Z 164816 16677

5. Input Offset Measurement
DASY measuramnant parmmelars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10M0
Average (iV) | min. Offset (iV) | max. Offset (uV) m':ﬁ':}'“““

Channal X -0.13 -0.88 0.92 0.33
Channel ¥ -0.B8 247 072 0.55
Channal Z -1,18 -2.17 0.19 0.42

6. Input Offset Current
Mominal Input circuitry offsel current on all channpls: <264

7. Input Resistance

Zorolng (MOhm) Measuring (MOhm)

Channel X 0.2000 2011
Channal ¥ 0.2000 201.0
Channel Z 0.2001 2007

8. Low Battery Alarm Voltage (verified during pre test)
Typical values Alarm Level (VDC)
Supply [+ Vee) ‘ +7.8
Supply (- Vec) 7h

9. Power Consumption (verifisd during pro lest)
Typical values Switched off (mA) | Stand by (mA] | Transmitting (mA)
Supply [+ Vee) +0.0 L] 14
Supply (- Vec) -0.01 8 -

Certficate No: DAE-778_Sep0s Page Sof 5
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Glossary:

TSL tissue simulating liquid

NORMzx.y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMzx,y,z

DCP diode compression point

Polarization ¢ @ rofation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

Metho

IEEE Std 1528-2003, “I[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rata (SAR) In the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

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

ds Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHZ
R22 waveguide). NORMx,y,z are only intermediate values, i.e., the uncertainties of
NORMx,y,z does not effect the E-field uncertainty inside TSL (see below ConvF).
NORM(f)x,y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The unceriainty of
the frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP ara numerical linearization parameters assessed based on the data of
power sweep (no uncerlainty required). DCP does not depend on frequency nor media,
ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f = 800 MHz) and inside waveguide using analytical field
distributions based on power measurements for f = 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMzx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency depandent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from £ 50 MHz to + 100 MHz.

Spherical isolropy (30 deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
fraom the probe tip (on probe axis). No tolerance required.
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DASY - Parameters of Probe: ET3DV6 SN:1787

Sensitivity in Free Space” Diode Compression”
NormX 1.63 +104%  pVAVIm) DCP X 90 mV
Norm'Y 167 £10.1%  wVAVIm)* DCP Y a3 mv
NormZ 248 £10.4%  pVIVIm) DCPZ 92 mV

Sensilivity in Tissue Simulating Liquid {Conversion Factors)

Please see Page 8.

Boundary Effect
TSL 900 MHz  Typlcal SAR gradient: 5 % per mm
Sensor Centar to Phantom Surface Distance 37 mm 4.7 mm
SAR,, [%] Withiut Cormection Algarithm 11.3 7.5
SAR, [%] With Correction Algorithm 0.8 0.5
TSL 1750 MHz Typical SAR gradient: 10 % per mm
Sensor Centar to Phantom Surface Distance AT mm 4.7 mm
SAR,, [%] Without Comrection Algorithm 10.1 6.5
SAR,, [%] With Carrection Algorithm 0.8 06
Sensor Offset
Probe Tip to Sensor Canter 2.T mm

The reported uncertainty of measurement Is stated as the standard uncertainty of
|measurement multiplied by the coverage factor k=2, which for a normal distribution
|corresponds to a coverage probability of approximately 95%.

* The uncenaintes of NormiLY 2 do not affect the E-feld uncoranty nsede TSL (see Page &)
* Numercal insarzation paramater, uncertainty 1ot reguied
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