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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL  Date of Issue :August 14, 2014
Calibration Laboratory of 5"{«.‘;’% G Schweizerischer Kaiibrierdiensl
Schmid & Partrner ﬁ‘——;——-ﬁﬁ Servics suisee déinicnnage

Engineering AG P Servizio avizzero di taratura
Zeughsussirasss 43, 3004 Zurich, Switzerand {ﬁ"ﬁﬁﬁf 5  swiss Calibration Servics
Accreditad by the Swiss Accredtalion Sendoe [545) Accreditation Moz S05 108
The Swiss Accreditation Service is one of the signatories to the EA
Muktilataral Agraeenent for the recognition of calibration cerlificates
Glossary:

TSL tissue simulating liguid
ConvF sensitivity in TSL / NORM x,y,2
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1628-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) |EC 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 Office of Engineering & Technology (FCC QOET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Mabile and
Portabla Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details ara available from the Validation Repaonrt at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramefers 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 arme oriented
parailel to the body axis.

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

s Electiical Dalay: One-way delay between the SMA connector and the anlenna leed point.
Mo uncertainty required.

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

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

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%.

Gertilicats Mo: DE35V2-449114_Jul3 Page 2 of &
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Compliance Certification Services Inc.

Report No: C140724S01-SF

FCC ID: 2ACDE-QD3GM-710-SL

Date of Issue :August 14, 2014

Measurement Conditions

DASY eystem configuration, &s far as nol given on page 1, _
DASY Version DASYS Vs2.8.7
Extrapolaiion Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
ZFoom Scan Resolution . dx, dy, dz = 5 mm |
Frequancy | 835 MHz = 1 MHz -
Head TSL parameters
The following parameters and calculaficns were applied.
! Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 .50 mha'm
| Measured Head TSL parameters {220=x02)"C 418 8% 0.92 mhofm + § %
| Head TSL temperature change during test =050 ]
SAR result with Head TSL
SAH averaged aver 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.41 Wiky
SAR for nominal Head TSL parametera marmalized to W 8.50 Wikg = 17.0 % (k=8
SAR averaged over 10 em® {10 g) of Head TSL condibon
SAR measurad 250 myY inpul power 1,58 Wikg

SAR for nominal Head TSL parareters

normalized to 1W

6.24 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parametess and calculations were applied.
Temperaiurs P‘ermll:liui'ty_ Ei_:_ﬁdut:liu'iw
Hominal Body TSL parameters 220°C 5&-.5 - 'Clgw':" mho/m
Measured Body TSL parameters (220=203°C B4.8 8 5% 1.00 mhodm = & %
Body TSL temperature change during test | <050 - T
SAR result with Body TSL
SAR wemgm:j over T.l:rh’ {1 g) of Bedy TSL Condition
5AR measured 250 mW inpul power 2.44 Wikg
SAR for nominal Body TSL paramatars normakized o W 9.53 Wika £ 17.0 5% (k=2)

A

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

condiiion

SAR measurad

250 W Input power

1.61 Wikg

S8R for rominal Body TSL parametees

mormalized to 1W

6.32 Wikg * 16.5 % (k=2)

Cerificate Mo: D835V2-4d114_Juli3
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

Appendix

Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3H

Fatum Loss -3214d8

Antenna Parameters with Body TSL

Impedanee, fransiormed to feed point 4823 - 3.0 ji2

Aetunn Loss - 28,1 dB

General Antenna Parameters and Design

Elacirical Dalay (one direction) 13048 ne

Aftar long taam uss with 100W radiated powar, anly & ehght warming of the dipale naar the feedpaint c2n be meéasurad

The dipole Iz made of standard semisigid coaxlal cable. The cemnter conducior of the feeding line |e directly connected to the
second arm of the dipode. The antenna is therefore shoni-circuited for DC-signals. On some of the dipcles, emall end caps
ars added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
“Maasurament Conditicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langth is sl
aoccording to the Standand

Mo excessive force must be applied fo the dipole arms, bacarse they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Maniutaciurad by SPEAG
anufactured on Jurwa 28, 2010
Cartificabs MNoc DEIEVZ-A4114_Jul13 F‘E.I;E--d- of 8
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

DASYS5 Valldation Report for Head TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: DE3SVI - SN: 4d114

Communication System: UID 0 - CW ; Frequencoy: 835 MHz

Medinm parameters used: f= 835 MHz, 0 = 0,92 5/m; 5, =41.8; p= 1000 ]-;g.‘m'j'
Phantoin section: Flat Section

Measurement Standard: DASY S (IREEABC/ANST Ca3.19-2007)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvEF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
= Sensor-Sorface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Snf01; Calibeated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOUP4SAA; Serial: 1001
o DASYS2 528 701137) SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Foom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 36.702 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.60 Wika

SAR(I g) = 2.41 Wikg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.81 Wikg

v
204
wr
=
BS5
i &
dB =281 Wike =449 dBW/kg
Certificatz Mo: DESSV2-4d114_Jull3 Pags & ol 8
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL __ Date of Issue :August 14, 2014
Impedance Measurement Plot for Head TSL
3 Jul 2843 42:59:57
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

DASY5 Validation Report for Body TSL

Date: 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: DNpole 835 MHz; Type: D835V 2; Serial: DE3ISV2 - SN: 4d114

Communication System: UID O - CW ; Frequency: 8§35 MHz

Mediom parameters used: f =835 MHx; o= 1| 5/m: &= 54.9; p= 1000 ]r.gfmj
Phentom section: Flat Section

Measurement Standard: DASY S (IEEEIECIANST O3 19-20007)

DASYS2 Configuration:
# Probe: ESADV3 - SN3205: ComvE(6.04, 6.04, 6.04) Calibrated: 28.12.2012;
+« Sepsor-Surface: 3Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sn60]1; Calibrated: 25.04.2003

Fhantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 1001
DASYS2 52.8.M1137% SEMCAD X 14.6.10(T164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube {:
Measurement grid; dx=3mm, dy=Smm, dz=5mm

Reference Value = 54,853 ¥V/m; Power Dnft = (105 dB

Peak SAR (extrapolated) = 3.56 Wikg

SAR( g) = 2.44 Wikg; SAR(10 g) = 1.61 Wikg

Maximuam value of SAR (measured) = 2,83 Wikg

ETT
640
4
SERT
1880
0dB = 2,83 Wikg =452 dBW/kg
Cedificate Mo: DBEIEWE-4d114_Juin3 Page 7 ot 8
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Impedance Measurament Plot for Body TSL

22 Jul 2013 13r52:4Z
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f Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

D835V2,Serial No.4d114 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D850V2 Serial No.4d114
850 Head
Date of Return-Loss Delta Impzzzlnce Delta |Ir;,npaeg$2?]rc); Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -32.147 - 52.127 -- -1.346 --
7.29.2014 -32.293 0.45 48.878 3.249 -2.134 0.788

D850V2 Serial No.4d114
850 Body
Date of Return-Loss Delta Impiizlnce Delta I:?paegégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -29.073 - 48.217 -- -2.961 --
7.29.2014 -27.435 5.63 46.911 1.306 -2.689 0.272

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

Dipole Verification Data D850V2 Serial No.4d114
850MHz-Head
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

abort Printing

=10 ,00
Printer Setup...
-15.00 Irvert Image
O
-20.00 Durnp

Screen Image...

ES0914 Setup

H Misc Setup

Backlight
o]

——————————————————— |
Firmware
Rewvisian

-40.00

=4E.00

Start 635 MHz IFEW 70 kHz
«tR el . =

1 Active ChfTrace 2 FResponse 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

-

Log Mag

Phase

Group Delay

Paolar

Lin Mag

H SWR

Real

Imaginary

—

1 Start 635 MHz IFBY 70 kHz Stop 1,035 GHz [&d !
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850MHz-Body
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

[ 3T 1] Log Mag G5.0004B¢ Ref -20.004E [F1 Dell
000000 MH=z
Fhase
=10.00
Group Delay
-15.00
Smith
Palar
Lin Mag
4 SWR
Real
-40,00
Imnaginary
-45.00 |
v
1 Statt 635 MHz IFBM 70 kHz Stop 1,035 GHz [ENd !
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State
-
I Log Mag
Fhase
Group Delay

Palar

Lin Mag

H SWR

Real

Imnaginary

—

1 Statt 635 MHz IFBM 70 kHz Stop 1,035 GHz [ENd !
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnussirasse 43, BODS Turich, Svwitzer|and

5 Schwaizarischer Kalibrierdisnal

c Service sulsse d'étalonnage
Sorvizio swizzerg di tarsturs

5 Ewiss Callbration Service

FAocrediied by the Swiss Accred Rafion Sarvica (SAS)
The Swiss Accreditation Service is one of the signataries o the EA
Multiladeral Agreement for the recognition of calibration certificates

CCS-CH {Auden)

Acoreditation Mo, SCS 108

Client

Certificate to: D1900V2-5d136_Jul13

CALIBRATION CERTIFICATE

Cibgact D1900V2 - SN: 54136

| Calbration procadurais) QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz

Calbyration dabe: July 22, 2013

This calbration cestificate documanis tha tracasbiity io netional standards, which realize the physical urits of measurements (S0,
The meaguremerds and tba uncertemties with confidencs probediity are given on |e Tollowing peges and ere pad of the cerificate.

Al cabbratione hve baen condughed in the closed laboratary facility: enviranment temparatura (22 « 3175 and humadity < 70%.

| Calibration Equipment used (METE crilical for calibration)

| Primiary Standards 0 & Cal Dats (Carificals No.) Scheduled Calibsatian

| Pawar matar EPM-#424 GB&'.":-BD?D-& 01 -Mow-12 (Ma, 217-01640) O3
Fowar sansor HP 34614 LISS72a27a5 01 -Mir-12 (Ma. 217-018400 =12
Fleferenoe 20 di Assnumtor S GOEGE (20k) Cu=Apr-13 {No. 217-01736) Apr-14

| Type-M mismabeh combination Sk ROATS / QE32T D=fpr=13 (Mo, 217-017358) Apr-14

| Refarancs Probe ES30VE She 3206 28-Dao-12 (Ma. EE3-2208_Dacta) Dac-13
OAEe | 25-Mpe-13 {No. DAES-E01_Aprid) Apr-14
Secondary Standards ¥ Ghieck Date (in houza) Schedulad Chack
Fawar sensor HE 34814 Y1082 T 18-0c1-02 [in house check Dcl-11) In ouse check: Oct-13
AF penenalor ALS SMT-6 TEHES 04=AL-38 {In houss check Ool11) I house chedk: Dci-13
Metwark Anahyoar HP B753E LEATE0SRLE 54208 180t (in house checle Oct-12) In house chedo Oci-13

Cafibeatod by:

Approvad by

Hama
Jalen Kagiral

Fafja Fokovic

Funclion

Slgratune

Labarrtony Tn:hpu:lzn— - |-‘ il ¢ ;

Tochnical Manager

? i
A—;mr-‘:_.f
=

Issued: July 22, 2013

This calibraticon cerilicats shall ol be reproduced except in full wishout vwritten approval of the laborahary,

Catificate Moo D1 900W2-5d136_Juli3
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL  Date of Issue :August 14, 2014
Calil:u_*atin:m Laboratory of 3.-?“";'&:_.';?"%; §  Sehweirarischer Kalibrierdienst
Schmid & Partner ey ¢ Senvice sulsse détslonnage

Engineering AG e Servizio svizzerc di taretura
Zoughausstrasse 43, BOD4 Turich, Swilzer|snd ﬁ;ﬂﬁ"‘ﬁ 5  fwiss Calibration Sarvice
Accredised by the Swiss Accredialion Sance (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service Is one of the signataries o the Ea
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissua simulating liguid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electrormagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Fortable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions; Further details are available from the Validation Beport at the end
of the carificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its fesed
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis,

& Feod Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncarainty required.

= Eleclical Delay: One-way delay belwesn e SMA vonmeclor and Whe antenn fwed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized; SAR as measured, nomalized 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.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate Mo D1800vE-5d135_Jul13 Page 2of 8
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Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL  Date of Issue :August 14, 2014
Measurement Conditions
DASY system configuraiion, as far as not given on page 1.
| DASY Version DASYS V52E.7
Extrapaolation Advanced Extrapalation
Phantom hcciutar Flat Phantom
Distance Dipale Center - TSL 16 mm: l with Spacer
Zoom Scan Resslution dx, dy, dz =5 mm
Frequansy 1800 MHz = 1 MHz |
Head TSL parameters
The following parareters and calculations ware applied.
Temparalure Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhia'm
Measured Head TSL parameters (220+02)°C WH=E6% 1.36 mho'm £ 8 %
Head TSL temperature change during lest < 0.5 °G —_
SAR result with Head TSL
SAR averaged over 1 am® (1 g) of Head TSL Condificn
EAR rmeasunsd 250 mW Inpul powes 10,0 Wikg
5AR for nominal Head TSL pararmsaiens nommalized to 1W 40.4 Wikg = 17.0 %% (k=2)
| SAR averaged over 10.cm’ (10 g) of Head TSL condition
S5AR meaaured 250 mW input power 5.28 Wikg
SAR for nominal Head TSL parameatera nomalized to 148 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramatars and calculations wers applisd.
Temperature Permiltivity Conductivity
Mominal Bedy TSL paramaters 22.0°G £33 1.52 mhoim
Megsured Body TSL pararmeters (22.020.2)*C 534 2B % 1.4 mmiba'm = B %
Body TSL temperature change durlng teat < 05 °C o
SAR result with Body TSL
SAR avernged over 1 em® {1 g) of Body TSL Condition
| SAR measured 250 rmdd ingul power 10,0 Wikg
: SAR lor nominal Bady TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
| BAR averaged over 1I:I.4:m”| {10 g) of Body TSL condition
_Eﬁ:ﬁ i asLrag 250 mW input power 5.37 W/l
SAR for nominagl Body TSL parametars Tl Bed e 1W 218 Wikg = 18.5 % (k=2)
Cadtilicala Mo: D1B00V2-54136_ k13 Pisga 3 of B
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Appendix
Antenna Parameters with Head TSL

Impeadance, transfonmed to fead poim

B2+ T2i00

Rstum Loss

-225ad

Antenna Parameters with Body TSL

Impedancs, transformed to fead poim

47.7 L2+ 7.3 |2

Fedurn Loss =220 dB
General Antenna Parameters and Design
Elacirical Dwalay (ona dirsction) 1.202 ns

After bong termn uge with 1008 radiated power, only a slight warming of the dipole near the lesdpaint can be measurad

The dipaole iz raade ol standard semingid coaxial cable. The center conductor of the leading line is direstly connected to the
sexcond arm of the dipole. The antenna s therelore shart-circuited for DC-signals. On some of the dipolea, small end caps
are added to the dipole asme In order 1o mprove matching when Ioaded according to the position as exséained In the
"Measurement Conditions” peragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

Mo excessive force must be applied ko the dipole amns, because they might band or tha soldered connections naar the

leedaing may e damaged.

Additional EUT Data

Ranuiaciuired by

Manuiaciured on

SPEAL
April 14, 2010

Carificata Mo: 01800V2-5d136_Jul13 Fage 4 of &
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DASYS Validation Report for Head TSL

Date: 22.07.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1908 MHz; Type: DI900V2; Serial; DI1900V2 - SN: 5d136

Communication System: LD 0 - CW ; Frequeacy: 1900 MHz

Medinm parameters used; f= 1900 MHz, o = 1.36 Sfin; & = 38.9; p = 1000 ]-{g."]'u‘L
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMEC/ANSI C63.19-2007)

DASYS2 Configuration:
¢ Probe: ESADV3 - SN3203; ConvF(4.98, 4 98, 4,98 Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE4 Sot01;, Calibrated; 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QREOOFPS0AA: Serdal: 1001
« DASY5252.8.7(1137); SEMCAD X 14.6, 1047 164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measorement geid: dy=5mm, dy=5mm, dz=5mm

Reference Value = 95803 V/im; Power Dnft = 0.03 dB

Peak SAR {extrapolated) = 18.1 W/ikg

SAR(I g) = 10 W/ikg; SAR{10 g} = 5.29 W/kg

Maximum value of SAR (measured) = 12,4 Wikg

dB

EI
-5.00

-10.00
-15.00
-20.00
25.00
0dB = 12.4 Wikg = 10.93 dBW/kg
;:Ell‘l-'ﬁl::mﬂ No: D1S00Wv2-5d4138_0ul13 Page & of 8
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w1y ReportNo: C140724501-SF

Impedance Measurement Plot for Head TSL
22 Jul ZedE 113858
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DASY5 Validation Report for Body TSL

Diate: 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1200V2; Serial: D1900V2 - SN: 5d136

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters nsed: f = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
# Sensor-Surface: 3Imm (Mechanical Surface Detection)
s Electronics: DABA Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYS2 52871137y SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference WValue = 95 803 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 17.0 Wrkg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.37 W/kg

Maximum value of SAR (measured) = 12.5 Wikg

0dBE =125 Wikg = 10.97 dBW/kg

Cartificate No: D1900v2-6d138_Jul13 Page 7 ol &
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Impedance Measurement Plot for Body TSL
22 Jul 2843 fdr3dcal
[CHI sa1 iU Fs 12476534 7.948 0 E1490 pH 1 986,884 338 HHz
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D1900V2,Serial No.5d136 Extended Dipole Calibrations
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D1900V2 Serial No.5d136
1900 Head
Date of Return-Loss Delta Im Zgzlnce Delta IlnrwnaegAzaZ:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.471 -- 52.887 -- 7.2031 --
7.21.2014 -23.930 6.49 51.667 1.22 6.2513 0.9518
D1900V2 Serial No.5d136
1900 Body
Date of Return-Loss Delta Im R;Zzlnce Delta IInTaegégiE:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.094 -- 47.693 -- 7.3418 --
7.21.2014 -22.704 2.76 47.761 0.068 6.8096 0.5322

calibration.Therefore the verification result should support extended calibration.

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D1900V2 Serial No.5d136

1900MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
pil#E 511 Log Mag 10.0088¢ Ref 0.00048 [F1 Dell

50,00
=1 1.900000000 GHz -23.230 dB
40,00
Phase
Group Delay
10,00
Smith
0.000
Polar
Lin Mag
H R
Real
-40.00
| Imaginary
v
1 Stam 1.7 GHz IFEAY 70 kHz Stop 2.1 GHz [ !
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
ale 1.0000 [F1 Del1]
51.
-
I Lag Mag
Phase
Group Delay

Palar

Lin Mag

H SR,

Real

Imaginary

—

1 Start 1,7 GHz IFB4Y 70 kHz Stop 2,1 GHz [ |!
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1900MHz-Body
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

40,00
Fhase
Group Delay
10.00
Smith
Q.000
Palar
-10.00
Lin Mag
-20.00
H SWWR
Real
=40 .00
| Imnaginary
v
1 Stat 1,7 GHz IFEIN 70 kHz Stop 2.1 GHz [0 !
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State
FIE 511 Smath R+ cale 1.0000 [FL D=1]
47
-
I Log Mag
Fhase
Group Delay

Palar

Lin Mag

H SWR

Real

Imnaginary

—

1 Start 1,7 GHz IFBAY 70 kHz Stop 2.1 GHz [ !
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|CALIBRATION CERTIFICATE

i Obijest D2450%2 - SN; 817
Caliralion prosadurais) QA CAL-05vE
Caalibration procedure for dipole validation kits above 700 MHz
| Caligration date; July 31, 2013
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Calibration Laboratory of

Schwalzarlachar Kalibrierdienst

: s

Schmid & Partner g Service suisse diétalonnags
Enginearing AG Servizio svizzera di tarature

Zoughaussirssss 43, BU04 Zurich, Switzerand S Swiss Calibration Service

Aceradited by the Swiss Accredlation Sanice [SAS) Accreditation Me.: SCS 108
The Swiss Acoroditstion Service 4 ane of e signatories to the EA
Bultikaberal Agreement for the recagnition of callbration cerlificalas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,v.2
M/A naot applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 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 Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiofrequency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Davicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DaSY4/E System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Condifions: Further details ars available from the Validation Report at the end
of the cerificate. All figures stated in the ceriificate are valid at the frequency indicated.,

= Anlenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint axactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

® Feed Point Impedatice and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurament at tha SMA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

»  Elsctical Dafay: One=way delay etween the SMA connector and the antenna fead point,
Mo uncertainty required.
SAA measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectar.

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

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

Cartificats Mo: D245002-817_Jul13 Page & of B
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Measurement Conditions
DASY systern corfiguration, a8 far as not given on page 1
DASY Version | DASYE VE2ET
Extrapolation Advanced Extrapalation
Phantom | Medular Flat Phantom
Distance Dipole Center - TSL | 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Icliowing paramaters and calculations were applisd,
Tomperature Parmittlvity Conductivity
Nominal Head TSL parameters 2200 gz 1.80 mhodm
Measured I'Iaa.d 'I_'EL parameters (220 +0.2)°C ATELB% 181 mho'm= &5
Head TSL temperature change during test <05°C =
SAR result with Head TSL
SAF averaged over 1 cm® (1 g) of Head TSL Coandition
AR measurad 2580 mW inpa power 13.3 Wikg
EH tor nomenal Head TSL parameions marmalized to 1W 52,6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 o) of Head TSL condition
E0R messurad 250 mW input powar 618 Wikg
SAR for nominal Head TSL paramatens normalized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
[ tallcwing pararmetars and calculations were spplisd. =
Temperatura Permitthity Conductivity
Mominal Body TSL parameters 2200 a7 1.95 mha'm
| Maasured Bady TSL parameters [22.0+0.2)C B5=85% 201 miho/m + 8%
EBody TSL temperature change during test <15
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAH measurad 250 mW arput povwar 12,8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | canedtion
‘SAR measured 250 W Input power 5.B87 Wy

SAR for nominal Body TSL parametars |

mormalized to 1W

23.1 Wikg = 16.5 % (k=2)

Cerlficats Mo: D245002-B17 _Jul13
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Appendix

Antenna Parameters with Head TSL

Impedance, ransemed o feed point S350+ 290

Return Loss =271 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint 48,7 2 +4.5 [0

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

Aftar long termn use with 1000 radiated powar, anly & slight warming of the dipola near the feedpoint can be measuned.

Tha dipols is made of standard samirigid coaxial cable. The center conductor of the faeding line ks directly connectsd 10 the
sacond arm of the dipole. The antenna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms m order bo improvs matching when loaded according to the position as explained in the
‘Measurement Condilians' paragraph, The SAR data are not affected by this changs. The overall dipole length i still
according fo the Standard.

o excessive force must be applied 1o the dipole ams, because they might bend or the soldered conneclions near the
fesdpaint may be damagsd.

Additional EUT Data
Manufactured by SPEAG I
Manutactured on Ociober 23, 2007

Cartilicate No: D2450W2-817_Jul13 Page 4 ol 8

rage s4 OT 1UY
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140724S01-SF FCC ID: 2ACDE-QD3GM-710-SL _ Date of Issue :August 14, 2014

DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medivm parameters used: f = 2450 MHz; ¢ = 181 5/m; & = 37.8; p = 1000 kg/m’
Phamtom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST CG3.19-2007)

DASY 52 Configuration:
o  Probe: ES3DV3 - SN3205; ConvE(4.52, 4,52, 452} Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Sorface Detection)
# Elecironics: DAE4 5n601; Calibrated; 25.04.2013
« Phantom: Flat Phantom 5.0 {front); Type: QDO0OPS0AA; Seral: 1001
+ DASYS252BT(1137), SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7/Cube ()
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 99,781 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR( g = 13.3 Wikg; SAR(I0 g) = 6.18 W/kg

Maximuem value of SAR (measured) = 16.8 Wikg

5
~4LED
|

38D

-14.40

10,24

2404

048 = 168 Wike = 12.25 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date- 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

Communication System; UID O - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.01 S8/my; g = 50.5; p = 1000 kg/m”
FPhantom section: Flat Saction

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

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.42, 442, 4.42); Calibrated: 28.12.2012;
= Sensor-Surface! 3mm (Mechanical Surfece Detection)

e Electronics: DAES Sn601: Calibrated: 2504 2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPI0AA; Serial: 1002
« DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5Smm, dz=5mm

Reference Value = 94,131 ¥VWim; Power Dnft = 0L06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(1 g) = 126 Wike: SAR(10 g) = 5.87 Wkg

Maximum value of SAR (measured) = 16,7 Wikg

d

4B

G0

-1d.40

=18.201

-24.08

0dB = 16.7 Wikeg= 1223 dBW/kp
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Impedance Measurement Plot for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations
Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Date of Return-Loss Delta Impzzzlnce Delta |Ir;,npaeg$2?]rc); Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 - 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.91

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impiizlnce Delta I:?paegégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 - 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817

2450 MHz-Head
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Phase

Group Delay

1.300

Smith

Polar

Lin Mag

H SR

Real

Imaginary

—

-

Start 2,25 GHz IFBW 70 :Hz Stop 2,65 GHz [Ed

1 Active ChfTrace 2 FResponse 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

Durmnp

Screen Image...
——————————————————— |

ES0914 Setup

Misc Setup

Backlight
On

Firrnware
Rexvision

Service Menu

Exit:

N Return

—

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [0 |
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2450 MHz-Body
1 Active ChiTrace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

og Mag 10.00dE/ Ref -10.00dE [F1 Del]

10.00

-10.00

-40.00

[y

Start 2,25 5Hz IFBW 70 kHz Stop 265 GHz [ !

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

Phase

Group Delay

Smith

Palar

Lin Mag

SR

Real

Imaginary

1 Stam 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [

—

-

Log Mag

Phase

Group Delay
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Lin Mag

SR
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Imaginary

—
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Schrid & Parmer Engnesnng AG [ E =]

Taughauwstrasso 43, B00I Zyich, &

vilcBEE=ag com, |

IMPORTANT NOTICE

USAGE OF THE DAE 4

The OAE unil is a delicate, high precisian instrument and requinas careful traafment by the user. There ara no
serviceala parts inside ihe DAE. Spacial sttantion shall be glwen 1o the fslowing points

Battery Exchange: The baltery cover of the DAES und is closed using a sciew, over tighlening tha screw may
causa the ihreads inside the DAE to waar ol

Ghipping of the DAE Befora shipping the DAE o SPEAG for calibration, remove the ballares and pack the
DAE In an antistalic bag, This antstatic bag shall then be packed ino @ larger box or container which aralects tha
DAE fram impacts during transportation, The packege shall be marked (o indicate that a fragile insbrurment i
ngide

E-Stop Failures Touch delechon may be malfunctionng due o broken magnets in the E-stop. Mough handling
of the E-slop may lsad 1o damage of these magrets. Touch and collision errors are oflen caused by dust and din
eccmuated in the Estop. To prevent Estop failure, the customer shall stways mount Bhe probe o the DAE
carefully and keep the DAE wnit in a non-dusty anvirenment if nol used for magsurements.

Repair. Minor repars are performed 2t no extra cost during the anneal calibration. However, SPEAG resarves
the right 1o chame for @ny repair espacially it rough wpralessional handling caused 1he defect.

DASY Configuration Filea: Since the exact values of the OAE inpul resislances, as measured during the
calibration proceduns of a DAE urd, are not usad by the DASY software. a nominal velue of 200 MOfM is given
in Ihe cormasponding configurdion file

Important Mote;
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the

Customer.

Important Note:
Never attampt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-

stop assembly is allowed by certified SPEAG personnel enly and |s part of the annual
calibration procedure.

Important Haote:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector noteh oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector, The same care shall be used when
disconnecting the probe from the DAE.

Schmid & Partner Enginssring

TH_ER040315AD DAE4 doc 11,12 2000
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ﬂallbfatian Laboratory of A :__f_,, Schwetrerischar Kal|brisrdisns
Schmid & Pariner —y Z Service sulsss & ilalannage

EI‘.IQFI'I:E'EI"iI‘lg AG e Servizic sviEsera o6 laratura
Zoughausaboees 43, D004 Tirkoh, Sedtzarand "-«;__«*‘I.qf';-" Swiss Callration Sarvice
S
Aceradiied by e Swess Accaditaiion Service [SA5) Aceraditalion No.: SCS5 108

The Swiss Accreditation Service is ane af the signateres ta the EA&
Muftilataral Agresment for the recognithen of caliration carificates

Ciiani Auden Certificate No: DAE4-814_Deci3d

[CALIBRATION CERTIFICATE

Cibjac DAE4 - SD 000 DO BK - SN; 914

Calibaton procedurs|s) 4 CAL-DE w25
Calibration procedure for the data acquisition slectronics (DAE)

Cafbration dats December 18, 2013

Thig Cabbraimng dedilicats dooumants e tacaabilty io nailonal eandands whick meakzo e physical unils of msasuwremenis |S1L
The maasuramans and e oncerainlios with contdenca prahability ane gaan oo ihe Iglewng pages and are port of tho cerdcale

Al cafibrataons Fave been ponducted in the closed sbominrg facilly; enviegnms (empecaiure (22 = 3)°C and humidiey = T0%

Calinrasion Equipmean| used METE cntical for cobibration)

| Primary Standands I & i Diale [Cartificata bo) Sehaduled Cakbeatian
Hastiiey Mudtimalar Type 2000 O o O =Cacd-1 3 [t 3678 -4

Sacondary Slandards | DA i N Check Dale {in housa) Sehedulad Chech

HAuto DAE Csibrabion Uni SE UWE 053 A& 1008 07-Jar-13 (in house check) in house choo: Jan-14
Calibratar Box V2.4 SE LIMS 008 AA 1002 07-Jar-13 [in house check) in house chack: Jans14

Mami Functian Signasun
Calibrated by R ayoraz Tachnkdan
i :_;;" Mﬁ"'

| Approed by Fin Bomboit Cepudy Tachnical Managar | Ilu'll _&!\?1‘ LLLL,LI

|esesd: Dwcmber 18, 2013
This calilrafion cerificale shall nol be reproduced excepl in Aull wethoud writion appresal ol the lnborasong

Cadificate Mo DAE4-914_Dec13 Page1olhs
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussiraaas 45, 004 Zurich, Switzarlamnd

Schwenerischer Kalibrigrdisrs!
Service suisse o dtalonmage
Semvizio svizzera di lasatiacs
Swisz Calibration Servica

Aocredibed by tha Swiss Accedilalion Servica [5435) Acoreditation Me.: SCS 108
The Swisks Accredilation Servioe is one of ihe signatories fo the EA
Mubtilateral Agreemsant far ihe 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
* [C Voltage Measurement: Calibration Factor assessed for use in DASY system by
compansan with a calibrated instrurment traceable to national standards. The figure given
corresponds to the tull scale range of the voltmeter in the respective range

. E‘GnnEc'_mr 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
resull from the performance test and require no uncertainty.

» DC Voltage Measurement Linearfy. 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 valtage on
the differential measurement.

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

* AD Converter Values with inputs shorfed: Values on the intemal AD converer
correspanding to 2ero input voltage

* Input Offset Measurement Output voltage and statistical results over a large number of
zero voltage measurements,

r  Input Offset Current: Typical value for information; Maximum channel input offset
current, nat considenng the input resistance,

« Inpul resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeraing and during measuremaent.

*  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.

Cedlificale Mo: DAE4-514_Dez13 Fapa 2 ol §
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DC Voltage Measurement
A/D - Cormeerler Rasolution nomwial
High Ranga: 1LEE = By, full range 100, ..+ 300 my
Lo Aange: 1LSE &iny full range 1 +3mh
DASY measuremant parametars: Auto Zere Time: 3 sec; Meaauring lime: 3 seq

| Calibration Factora X ¥ Z |
High Range 405118 £ 0.02% (k=2) | 404.310 & 0.02% (k=2) | 403890 = 0.02%% (k=) )

| Low Range 2.90952 £ 1.50% (k=2) | 398612 + 1.50%: (k=2) | 3.00042 + 1.650% ;:l-;=g|

Connector Angle

| Connector Angle 1o be usad in DASY system B4.5%% 1"

Cerdficate Mo: DAE4-#14_Dec13 Pape 3 af &
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Appendix

1. DC Voltage Linearity
High Range Reading (V) Ditference (uV) I Errar [%:I _I,I
Channel X + Input 20003519 0,12 -0.00
Channel ¥ + Imput 2000172 -1.52 0ot
Channel X = Input 20006, 18 0.51 .00
Channel ¥ + gt : 20003648 1.00 0.00 i
Channal ¥ + Impast 199949.75 -3..5-'!3 -0.02
Channel ¥ - Input T p0007Ea 081 0.00
Channal Z + Input 200035.76 0.54 .00 2]
Channel 2 + I put 2000037 285 -0
Channel £ - Input =20008. 14 -1.30 | 0.0 |
Low Range Readimg (uV) Difference (uV) Ervor (%)
Channal X + Ingut 1999 47 -0.12 ULl
Channel X« Input 199,91 0.38 019
Chamnel X - Input -2 52 Q.12 0,06
Chanmal ¥ + Imput 1999.45 010 0.00
Channel ¥ + Input 189,15 1. 35 018 e
Channel ¥ - Inpast -200. 77 ) 0,27 D3
Channel 2 + Inpast 165 45 Ul 00
Channel Z & Input 18E.18 1.21 -0.61
Channel Z - Input =201.73 -1.15 0.57

2. Common mode sensitivity
DASY measurement parametars: Auto Zero Time: 3 sec; Measwing time: 3 sec

Commaon mode High Range Low Range |
Input Voltage (mV) Avarage Resding (V) Average Reading (uV)

Channel X o 200 -12.42 -14.05
- - 200 1581 14.42
Channel ¥ 200 5 C&'I- I -5.23
200 ) 477 436
Channel Z o 200 4 BT 487
-5 - 200 -7.a1 _.-" e

3. Channel separation
DASY measurerment parrmelers: fudo Zero Time: 35 sac; Measuring time: 3 sec

| 1
Input Voltage (mV]} | Channel X WV} | Channel ¥ (pV) Channel Z (pV)
Channel X 200 - 2.26 -3.B2
Channel ¥ 200 7.97 - 05
Channel Z 200 | 9,34 6.11 -
Cerlificate No: DAE4-914_Dac13 Page 4 of &
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4. AD-Converter Values with inputs shorted

DASY measuremen paramatens: Aute Zere Tirme: 3 sec; Measuring tme: 3 gae

High Range (LSB)

Low Range (LSE)

Channel X 16145 152538
Channel ¥ 16158 16194
Channel Z 16035 | 16180
|
5. Input Offset Measurement
UASY messuremen paramaters: Aute Zero Time: 3 ses; Measuring tme: 3 sac
Inpud 102
Average (V) mim, Offsat (uV) | max Ofset (V) B ?;:rhn"
Channal X 1,33 0.47 240 0.34
Channel ¥ 078 1.05 2.82 0.74
Channel £ 1,14 -2.26 1,30 0.66
6. Input Offset Current
Maminal Ingut circuitry offsat current on all channels: <2564
7. Input Resistance (Tysical values for infarmation)
Zeraing (kOhm) Measuring (MOhm}
Channel X 20 200
Channel ¥ 200 200
Channel Z 200 | 2040
8. Low Battery Alarm Voltage (Typical walues for information)
Typical values Alarm Level (VDC) |
Supply [+ Vo) +7.8
Supply (- Vee) 7.8 |

9. Power Consumption (Typical values for information)

s |
| Typical values . Switched off (mA) | Stand by (mA) | Transmitting [m.u.]_J
Supply (+ Viee) 0.1 +8 +14
Supply (- Vee) -0.01 -B ] |
Carificate Mo: DAE4-914_Dacl3 Page 5 af &
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o ik LT
' In Colabsoration weth “ II\.\__x I:'r':'.-,
: - _.-":__.-' =
I n ﬂ . l S ™ &
Add: Mo 52 Husyuanbei Road, Meidian District, Bejing, 100091, Chine —_:':=::::' i
Tel +BS-10-GINMEIL-30T9  Fac =B6-10-620086)3-2504 famn's .0
E-masl Infoii emirie o Fittp wiww Efxte gien o LHNAS LUad
Chent Auwden Certificate No: Z14-87009
I
Obpect EX3IDV4 - SN:ITSD
] P
| alibration Procedure(s) TMC-OS-E-02-105
Calibration Procedures for Dosimetric E-field Probes ,

Cahbrabon date March 26, 2014

| This calibration Cerificate documents the traceability to national standards, which realize the physical units of |
| measuremants(S1). The measurements and the unceriainties with confidence probability ane given on the following
pages and are pari of the certificais

All calibrations have been conducted in the closed laboratory facility. environment temperature22:3)7 and |
ihmwdlw-l?ﬂ%.

| Calibration Equipment used (METE critical for calibration)

| Primary Sandards

ID#  Cal Date{Calibrated by, Certificate No.)

__ Scheduled Calibration

| Power Meter  NRP2 [ 101919 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor  NRP-Z81 | 101547 01-Jul-13 (TMC, Mo JW13-044) Jun-14 .
| Powersensor NRP-ZG1 | 101548 01-Jul-13 (TMC, No.JW'13-044) Jun-14
| Reference10dEARenuator | BTDS20 12-Dec-12(TMC, No.J7 12-86T) Dec-14
| Reference20dBARenuator | BT0267T 12-Dec-12(TMC, No. JZ 12-868) Dec-14
Reference Probe EXIDV4 | SN 3846 03-Sep-13(SPEAG No. EX3-3B46_Sep13) Sep-14
DAE4 8N 777 22-Feb-13 (SPEAG, DAES-7TT_Feb13)  Fab-14
| DAE4 SN 915 11-Jun-13 (SPEAG, DAE4-915 Jun13)  Jun -14
Secondary Standards 0 Cal Date(Calibrated by, Certificate Mo)  Scheduled Calibration |
SignalGeneralorMGIATO0A | B20M052605  01-Jul-13 (TME, Mo JWH13-045) Jur-14 [
Network Analyzer ESOT1C | MY46110673  15-Fab-14 (TMC, No.JZ14-781) P18 |
| Mame Function Signature |
| Calibrated by: sl SAR Test Engineer s
ity e Snma SR
=
Approved by Lu Bingsong Deputy Director of the laboratony .. - ﬂhﬁfy_ i

issuad: March

B 2014

| This calibration certificate shall not be reproduced sxcepl in full without wiiten approval of the laboratory.
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T M r s
.l CALIBRATION LABORATORY
Add: Mo 37 Heryuanbe) Rosd, Haxdsas [Msanict, Begjing, 100191, China
Ted -+ 8 | 062 BHE3)-20T9 Fix: =B ] DGO 3-2 504

Eormasl; Infedemcibe. ¢ oem Hip: Vwwweemcilecom
Glossary:
TEL tissue samulating lsgquid
MNORMx y.z sansilivity in freé spaca
ComF sensitivity in TSL / NORMx y 2
DcP diode compression point
CF crest factor ( 1iduty_cycle) of the RF signal
ABCD modulation dependant linearnzation parameters

Polanzation @ @ rotalion around probe axis

Polarization 8 B rodation around an axis thal is in the plane normal 1o probe aos (st measurement canter). |

=0 is normal 1o probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Spacific Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices:
Maasurement Technigues®, June 2013

b} IEC 622091, “Procedure lo measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proodmity to the ear (frequancy range of 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Paramoters:

s  NORMy y 7 Assessed for E-field polarization =0 (FS300MHMz in TEM-cell; f=> 1800MHz- waveguide).
NORM y.z are only intermediate values. i.a., the uncertainties of NORM: y.z does not effect the
E’ -field uncertainty inside TSL (see below ConvF).

o NORM|x.2 = NORMy, y 1* frequency_response (see Frequency Response Char). This
linearization is implemented n DASY4 software versions later than 4.2 The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

« [DCPx yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty reguired). DCP doas not depend on frequancy nor media

« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characierstics

o Axyi Bxyz Cxyz VRN prABC are numerical lineanzalion paramelers assessed based on the
data of power sweep for speclfic modulation signal. The parameters do nol depend on fregquency nor
media. VR is the maximum calibration range expressed in RMS voliage across the diode

& ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for FB00MHZ) and inside waveguide using analytical field distributions basad on
power measuremants for { =800MHz. The same setups are used for assessment of the paramelers
applied for boundary compansation (alpha, depth) of which typical uncertainty valued are gven
These paramelers are used in DASY4 software 1o improve probe accuracy close (o the boundary
The sensifivity in TSL comesponds 1o MORMx y.2* ConvF whereby the uncertainty cormesponds fo
that given for ConwF. A frequency dependent ConvF s used in DASY version 4.4 and higher which
allows extending the validity fromz=50MHz to2100MHz

= Spherical isolropy (3D deviation from isotropyl in a field of low gradents realized using a flat
phantom exposed by a patch antenna

= Saensor Offsef. The sensor offsat comesponds 1o the offset of virtual measuremeni canter from tha
probe tip (on probe axis), Mo iolerance required

» Connectar Angle: The angle is assessed using the informabion gained by determning the NORMx
{no uncertainty required)

Cerificate Mo: 7 14-97000 Page 2 of 11
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- CALIBRATION LABORATORY
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F-mail Infakemeie oom Hitp Ve pamcile coR

Probe EX3DV4

SN: 3753

Calibrated: March 26, 2014
Calibrated for DASY/EASY Systems

(Mote: non-compaltible with DASY2 SyEIAMm')

Ceriflcate Mo: Z 1407009 Page 3 of |
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Y d in Colsbonstion with
V. N CALIBRATION

Rl My, 52 Huryusnibes Raoad, Hasdian Deariz Aeijefig, VOOTH], China
Tl 8- 1 0-62 0063 3-207T9 Fim 8= 1 =52 10463 5.2 50k
E=mall; Infodaaemcrie. onm Fii L wewews, Brmcile, com

DASY — Parameters of Probe: EX3DV4 - SN: 3753

Basic Calibration Parameters

B —

_ Sensor X | Sensor ¥ Sensor I | Une (k=2)
 NormipVVim)')" 045 |0.29 . | 0.45 | £10.8% )
 DCP{mV)* | 103.6 1054 [103.2

Modulation Calibration Parameters

'_Ull'.'l | Communication A IE c D | VR I UnecE
(SystomName | 4B 4BV | |d8  |mv__ |(=2) |
1] CW H___-DU L{FD 1.0 0.00 ;1855 _.tEE‘Hu
I"I" 0.0 _DD '|EI ‘HE_E
I—'D';l_ | 0.0 | 1.0 | | 182.2

= — a— e —

The reported uncertainty of measurement 5 stated as the standard uncermainty of
Meaasurement multiplied by the coverage faclor k=2, which for a normal distribution
Comesponds o a coverage probability of approximately 95%.

= |

* The uncertainties of Norm X, ¥, Z do not affect the E*-flald uncertainty inside TSL (ses Page 5 and Page 6).
¥ Numerical linearizalion parameter: uncertainty not required

F Uncertainly is determined using the max. deviation from linear response applying reciangular disiribution
and is expressad for the square of the field value

Certificate beoc Z14-9T009% Page 4 of 11
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PR, ' CAUBRATION LABORATORY
Adad; Mo 32 Husyusnbel Road. Hasdesn Daatinel, Begang. 10H 1. Cheas

Ted: =Bbe |0 2N Y- 2T Fiam- =B 1042 Hula 32504
E-rusl] Ialodesone (o D e g i CORn

DASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Head Tissue Simulating Media

e : i e s
f MHz]® Pa::::;y‘ E"'_":::‘:[w ConvE X | ConvFY | ConvFZ _m.;m“ | ::'":'“'1 :‘::l";:
750 | 419 | 089 948 | 048 | 948 | 117 | 055 | +12%
850 415 082 913 | 913 | 913 | 020 | 108 [+12% |
900 415 0.97 B35 | 935 | 935 | 008 | 164 | £12%
1750 40.1 137 808 | 808 | 808 | 018 | 140 | £12%
[ 1800 | 400 | 140 791 791 | 791 | 020 | 128 [+12% |
| 2000 w0 | 140 786 | 788 786 | 014 | 271 [+12% |
| 2450 2 | 10 | 7 | 7.2 729 | 085 | 070 | £12% |
| 5200 30 | 488 | 48 | 4@ 453 | 038 | 100 |+13% |
[ 5%0 | 359 | 478 | a2 | 4s2 | as2 | 040 [ 125 [x13% |
5500 356 496 480 | 480 | 480 | 038 | 139 | +13%
(5600 | 355 | 507 | 465 | 465 | 465 | 041 | 133 | 19%
5800 | 353 | 527 | 458 | 458 | 458 | 043 | 142 | £13%

* Fraequency validity of +100MHz only applies for DASY vd 4 and higher (Page 2), alse i is restricliad 1o 250MHz. The
uncariainty & the RSS of ConvF uncartanty at calibration frequancy and the uncertainty for the indicated frequency band
* Al frequency below 3 GHz, the valdity of tissue paramaters (¢ and o) can be relawed to +10% if liquid compansation
formula & applied bo measured SAR values, Al frequancies abowve 3 GHZ, the validity of tesue parameters (£ and 0} i
rasincied io #5%. The uncertainty is the RES of the ConvF uncarainty for indicated targe! issue paramelers

“ slphalDepih are deterrmined during calibration. SPEAG warranis that the remaining deviation due to the boundary
affect after compansation i always less than + 1% tor frequencies below 3 GHz and below & 2% lor the freguencies
betwean 3-0 GHz at any distance larger than half the probe tip diameter from the boundarny
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I I._.I_Ll_ﬂ_
M CALIBRATION LABDRATORT

Adld: Mo 32 Huxyosnbei Road, Heidian [Dsbmnct, Beijing. 100191, China
Tel: +Bf- | D-EXM633-2079 Fam: #B6=| (=62I04633-2504
E-mail! Infodfemcite.com Himp: v gmcile. Lom

DASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter I'Jutnnninud in B‘-odjr Tissue Simull'lilnn Media

I -
[mu-ur ! “"""‘“"’ ComvE X | ConvF Y | ConvF Z Alpm“ | Depth® [ Unct.

| Permittivity "  sm)" | immj) ||u-:u
750 855 096 | 954 9.54 B54 | 197 | 055 [ +12% |
850 _L 55.2 0.99 914 §.14 914 | 020 | 123 [ £12%
900 55.0 1,05 g.12 g12_| 812 | 027 | 102 | +12% |
1750 t 534 1.45 7.80 780 | 780 | 015 | 208 | £12% |
| 1800 53.3 1.52 740 | 748 | 740 | 015 | 230 | +12%
2000 | 53.3 1.52 783 | 783 783 | 015 | 324 |+12%
2450 | 827 1.95 7 731 | 731 | 055 | 080 |412%
| 2800 | 825 218 | em 693 | 693 | 055 | 0.79 |+12%
2500 Ed 3 an | 6.60 | 660 6.60 HE_- 128 | E13% |
5200 | 480 5.30 46T | 467 467 | 039 | 124 | +13%
| 5300 | 489 542 | 442 | a4 442 | 043 | 143 | £13%
5500 | 486 585 | 421 | 421 | 421 [ 039 | 170 [+13%
2600 | 48.5 577 415 | 4.15 415 0.43 | ‘IEIH_ +13%
Seoo | 48.2 1 .00 424 | 424 &34 D44 | 182 | £13% |

* Frequency validity of +100MHz only applies for DASY wi 4 and higher (Page 2), else it is restricted to +50MHZ. The
unceriginty is the RSE of ConvF uncenainty at calibrabon frequency and the uncerainty for the indicaled freguency band
F At frequency bedow 3 GHEz, the validity of tissue parameters ([ 8nd O) can be relaned 10 210% i hyuid compensation
formula is appled o Measuwred 5AR values. At freguencies above 3 GHz, the validiy of issuve pararmelens (L and o) s
resiricted to £5%. The uncesainly & the RSS of the ConwF uncertainty for indicaled Erget tssue parameters

% AlphaDeptn are getermined dunng calbration SPEAG wamants that the remaming deviabon d4us 10 e Boundary
effect afler compensalion s always less than & 1% lor frequencies below 3 GHz and bedow £ 2% for the frequencies
betesan 3-8 GHz al any distance larger than half the probe fip diameter from the bowndany
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i Colatraton with
IM i B ¢ 28 4
CALIBRATION LABORATORY

32 Humyuanbed Road, Haidian Distriel, Beijiag, 100191, China
I|:I :'lh 1 -t-].-ll-1b1_-."'l'l"¢ Pang: R 053 NbE AT 3250
E-mwil |8 Il_I MR o Impe e e E. Ca s

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

156 =

a = H | SN S S e H

F 1 S SR | E ; B i e S i :
: ; ; | S e B | ket ] o

K- — ; | | M | B ’ :

N P P— e -.\,.-\.i_., . —— sk — e . gt PR &

..................

Frequency response (normallzed)

T e TSRS P S
| IS it s 1 ] i i
0.8 L T - : —_—
~F | TN NG 1A | G TS BN S H
. - | IR e | i i 3 _ 2l L
0.5 T T T - T : T ¥ |

== f [MHz) -

TEM R22

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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%
- CALIBRATHON LABORATORY
Ndd: Mo, 31 Huayuanbes Rosd, Hasdian Deiiricl, Beljang, |19 1, China
Tel: +86-10-6230:633-207T9 Fuas: B 141t 2 10457 3 -2 5044
E-<mail Infpdemsiie. onm i e, meilg, com

Receiving Pattern (®), 8=0°

=600 MHz, TEM f=1800 MHz, R22

(C R
0l =i 4 - F— —|
@ : : - - —
3 ‘H*H"-. L= M ! ]
% :'“ ""l-c_..__‘_'_‘_._‘___'. H""qu—t_ ;
4 - i ... i
1.4 v T T T - L] 1 1 T
1580 100 -5 B B 100 180
Folll*
[F-—100MHz - &G0CMHz - 1800MHz - 2500MHz|
Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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In Cobabsoeration with
IM l_l‘lr"_.I

"ul:i. B 52 Hluan uanbe Riomd, Hisdean Thiesce, By . 1D0T91, Chins
RS- | 0-52 Wsba 1 1 0T Fam: #5886 | Ot J0slab | 5.3 9054
l‘ -] Indnaress iy com Himp.vivw. difeste <o

Dynamic Range f(SAR},ead)
{TEM cell, f = 900 MHz)

Input Signal[;iv]

Errodds]
¥
HEBEN
¢
¥
!
:
;

m
---------- i + - fed b e Sy -l e +
. . LR
-2 — e .-.-;-..;T —y 1R v s——— —
0! 1’ 10 10’ '
= sm[ml.-.rrm-.’]
_—8—not compensaied _» compensates

. Uncertainty of Linearity Assessment: £0.9% (k=2)
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Achl: W, 51 Husyumanbei Rosd. Hasdian Destrict, Beijmng. 10191, China
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Conversion Factor Assessment

=900 MHz, WGLS RS(H_convF) f=2450 MHz, WGLS R26(H_convF)

wm . - | : !| [T — - " |
150
| =t
104 |
= | e
B g
g:u;- §nm
H |
150 &

2000

Deviation from Isotropy in Liquid

e R .
0.53

L]

I ke
@
o

i <hBd <D0 040 OF 0
Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)

03 o0& D80 D&MD) 10
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l CALIBRATION LABDRATORY
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DASY - Parameters of Probe: EX3DV4 - SN: 3753

Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle (%) s 3 F 8 _4?'-5
- Il;ul:hlnil:li Surface Detection I-ilnulu . l__ nn:hh;
Optical E_u;u. Detection .H-'Ddl 7] | : disable
 Probe Overall Length ' SR . :H.,_I
Fl'ﬂ_bﬂ E-;ndj;_niamutnr s 2 r 1E
|_Tipimnth e 3 o = ey '.lmT
| Tip Di.lm-lhr_ B3 s R 2.5mm |
_thi Tip to Sensor X l:l"hrlﬁﬂ-l‘l:ﬂﬂl % r 1n_1m .
iimhu i‘ip to .Emmmr Y cnllb;‘;ﬁun.anl 8 e 1r|:|
Prc;;ﬂp to E-en:_ur-z Calipration P;nt - E 1rn:

~ S Bl

Recommended Measurement Distance from Surface
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APPENDIX C: PLOTS OF SAR TEST RESULT

The plots are showing in the file named Appendix C Plots of SAR Test Result
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