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Appendix C.  DASY Calibration Cetrtificate

The DASY calibration certificates are shown as follows.
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Leughausstrasse 43, #8004 Zurich, Switzorland

Accrediied by the Swiss Accraditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of callbration certificates

Client

Sporton-KS (Auden)

"'Gﬂlulull"‘ 3

5 Schweizerischer Kallorierdienst

C Service sulssa d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accraditation Ne.: SCS 108

Certificate No; DB35V2-4d151_Mar13

|CALIBRATION CERTIFICATE I

D835V2 - SN: 4d151

Object

Calbration procedura(s)

Calibration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

March 25, 2013

Catlbeabon Equipmeant used (METE critical for callbration)

| s calibration cedificate documents the trceability to national standards, which reslize the physical units of measurameants (S1)
The measuraments and tha uncerainties with conlidence probability are given on the following pages and are pan of the ceriificate.

All calibrations Fave been cenducted (n the closed aboratony facllily: enviranmeant temparaiue (22 + 3)°C and humidiy < T0%.

MNetwork Aralyzar P 8753E

Calibrated by:

Approvad by:

LIS37380585 54206

Mams
Jetaon Kastrati

Katja Pokowic

Primary Swndards o+ Cal Dale (Cenificate Mo,) Seheduled Calbration
Fawer meter EFM-4224, GE3T480704 Oi-Mav-12 [No. 217-01540) Oot-13

Power sensor HP B4B1A LIS3E7 292783 01 -Mav-12 {Moe, 217-01840) Cet-13

Aaferenca 20 dB AttenLator Sh- 5058 (20k) 27-Mar-12 (Mo, 217-01530) AprTd

Type:M mizmalch combimation SN- 5047 3 / 06327 27-Mar-12 (Mo, 217-01533) Apr-id

Haferenca Probe ESA0VE Sk 3205 28-D=c-12 [No. ES3-3205_Deci2) [ac-13

JAE4 =R AT-un-12 (Mo, DAEL-ER _Juni2) dur=13

Secondary Standards 104 Check Date (in house) _ Setwduled Check
Power sensar HE B4514 MY 41082317 18-0ce-02 {in howise check Det-11) In house check. Oe-13
AF genarator R&S SWMT-0F 100005 04-Aug-99 (I house check Det-11) Ir howse chegk: Oei-13

18-Cict-01 {in howsa check Oet-124

Functbon
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproducsd axcep! in ull 'ﬁ:rt_rl_r:‘nulvidﬂapprmal ot the lzbaratoey,

I house check: Oc1-13

Signature

lzsued; March 26, 2013

Cerlificate Mo: DB3sV2-4d151_Mari3
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Calibration Laboratory of N

. :i\ o 5 Schweizanacher Kallbrlardianst
SGhml_ﬁ & Fa rtner % C Service suisse d'étalonnage
Engineering AG e Sarvizio svizzero di taretura
Zeughausstrasse 43, 8004 Zurich, Switzerland Yy S Sswiss Calibration Service
3 "lllu||~ " ¥
Accraditan oy [he Swiss Accradifation Service (SAS) Accredilation No.: SCS 108

The Swiss Accreditation Service is one of the signatories 1o lhe EA
Multileteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues”, December 2003

b) |EC 82208-1, "Procedure o 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 QET),

“Evaluating Compliance with FCC Guidelines for Human Expaosure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mabile and
Portable 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:

Measuremeni Conditions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with T5L: The dipole is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed FPoint Impedance and Relurn Loss: These parameters are maasured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA cannector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

SAR 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
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

The reported uncerainty 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%.

Certificate No: D835VE-4d151_Mari3 Page 2 of 8



Measurement Conditions

DASY system configuration, as far 8= nol given on page 1.

DASY Version

DASYS Vs2as
Emapnluﬁnn Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ;dy, dz =5mm
Frequency B35 MHz =1 MHz
Head TSL parameters
The following parameters and caleulatiore were applied.
Temperature Permittivity Canductivity
Mominal Head TSL parameters 22.0°C 41.5 0.890 mhofm
Measured Head TSL parameters (22.0+02)°C 409 +6 % (.24 mho/m + 6 %
| Head TSL temperalure change during test < 0.5°C —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2 48 Wikg

SAR tor nominal Head TSL parametars

normalized to 1W

9.49 Wikg + 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL

condition

SAR measured

250 mW input powar

1.59 Wikg

SAR tor nominal Head TSL parametars

| normalized fo 1%W

6.18 Wikg = 16.5 % (k=2)

Body TSL parameters
The following paramsaters and calculations ware applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220'C 55.2 01.87 mhafm
Measured Body TSL parameiers (22.0 £ 0.2) “C 541 £6 % 1.02 mho/m = 6 %
Body TSL temperature change during test <=0.5°C - —_—
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Conditign
SAR measurad 250 mW input power 2.46 Wiko
SAR for nominal Body TSL parameaters nommalized to 1W 9.43 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 1.61 Wikd

SAR ftor nominal Body TSL parameters

normalized o 1W

6.23 Wikg + 16.5 % (k=2)

Certificats Mo DE3EVE-4d151_Mar13
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Appendix
Antenna Parameters with Head TSL

Impadance, transtormed to feed point E1.7L1-22)0

Return Loss -31.2dB

Antenna Parameters with Body TSL

Impedance, transtormed ta feed polnt 4710 -43 2

Heturmn Loss - 26.4 dB |

General Antenna Parameters and Design

Electrical Delay (one diraction) | 1.381 ns

After long term use with 100W radiated power, only a slight warming of the dipole hear the feedooint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected o the
sacend am of the dipole, The antenna is therefore shar-circuited for DC-signals. On some of the dipoles, small end caps
are added lo the dipole ammes in order to Improve matehing when loaded gocording fo the position as explained in the
“Measurament Conditions” paragraph. The SAR data are not affectad by this change. The overall dipake length is stil
according 1o the Standard.

Mo excessiva force must be applied to the dipole amms, because they mght bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 27, 2012

Certificale No; DBE35V2-4¢151_Mar13 Page 4 of 8



DASY5 Validation Report for Head TSL

Date: 25.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2: Serial: D835V2 - SN: 4d151

Communication System: CW; Frequency: 835 MHz

Medium parameters used; = 835 MHz; 6= (.94 S/m; & = 40.9; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEIEC/ANSI C&3.19-2007)

DASY 32 Configuration:
»  Probe: ES3IDV3 - SN3205; ConvF(6.05, .05, 6,05); Calibrated: 28.12.2012;

o Sensor-Surface: 3mm (Mechamcal Surface Delection)

Electromes: DAE4 Snad1: Calibraied: 27.06.2012

Phantom: Flat Phantom 4.9L: Type: QDOOOP49AA; Serial: 1001

DASYS52 52.8.5(1059}), SEMCAD X 14.6.8(7028)

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

Reference Value = 56,742 V/m; Power Dritt = 0,01 dB

Peik SAR (extrapolated) = 3.74 Wikg

SAR(1 g) = 2.46 W/kg: SAR(10 g) = 1.59 W/kg

Maximum value of SAR {measured) = 2.88 Wikg

=R

-3.00

500

-8.00

-12ao

-16.0@

0 dB = 2.88 Wikg =4.59 dBW/kg

Carfificate Mo; DB35V2-4d151_Mar 2 Page 5of 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d151

Communication System: CW:; Frequency: 835 Mz

Medium paramerers used: {'= 835 MHz; o = 1.02 §/m; £, = 54.1; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63,19-2007)

DASY 52 Configuration:

»  Probe: ES3DV3 - SN3205; ConvF(6.04, 6.04, 6.04); Calibrated: 28,12.2012;

o  Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012

* Phantom: Flat Phantom 4.91.; Type: QDOOOP49A A Senal: 1001
« DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Date: 25.03.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=3mm, dy=5mm, dz=5mm
Eeference Value = 54.8 16 Vim; Power Dnll = 0,01 dB
Peak SAR (extrapolated) = 3.63 W/kg

SAR(] g) = 2.46 W/kg: SAR(10 g) = 1.61 W/kg
Maximum value of SAR (measured) = 2.87 Wikg

-6.00
1.0
=TE.00

-15.00

0 dB = 2.87 W/kg =4.58 dBW/ke

Certificats No: DB3SV2-4d157_Mard Page 7 of 8



Impedance Measurement Plot for Body TSL
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SFPORTON LAB.

Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r03, 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.

<Dipole Verification Data> - D835V2, serial no. 4d151(Date of Measurement 03.24.2014)

835MHz - Head
(@) &
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Ch1  Start 635 MHz Pwr 0dBm Stop 1.035 GHz
835MHz — Body
Trct dBMag 10dB/ Ref0dB Cal 1
A
S g_}?\},
4 Trcl Smith Ref1U 1
S
/’
#
b s / H
= K [E 05
\
X
\.\
-7
Ch1  Start 635 MHz Pwr 0dBm Stop 1035 GHz
Ch1  Start 635 MHz Pwr 0 dBm Stop 1.035 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




SFPORTON LAB.

<Justification of the extended calibration>

D835V2 — serial no. 4d151

TSL Head Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
03.25.2013 -31.201 51.736 -2.201 -25.418 47.059 -4.2930
03.24.2014 -30.505 2.23 51.767 | 0.031 -2.252  |-0.051 -25.828 47.599 0.54 -4.453 -0.16

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.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, BO04 Zurich, Switzerland

Schweizeriecher Kalibrierdienst
Seryice sulsse d'étalonnage
Servizio svizzero dl Eratura
Swigs Callbratlon Service

Accreditad by the Swiss Acoraditalion Sanvice (SAS)
The Swiss Accraditation Service is one of the signatories o the B4
Mutillateral Agreement for the recognilion of calibration cerlilicates

client  Sporton KS (Auden)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Cartificate No: D1900V2-5d170 Mari3

Object D1900V2 - SN: 5d170

Calibeation procedurs(s) QA CAL-059
- Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

March 27, 2013

Fhiz calibration cedificate documanis he racsability 15 nalional standards, which realize the phwsical unils of measurements (S1).
The measirements end the uncertalntias with confidance probability am glven on e lollowing pages and ara part of 1he certificate,

ANl caliorations have besn conouctad in the closed laboratory facility; amironment temparature (22 = 3°C and humidily = 70%

Calloration Eguipment used (M&TE critical 1ar calibration)

Primary Standards 1M # i Cal Oale {Certificats Mo, | Schedulsd Calibration
Prower metar EPM-2424 GRIT480704 D-Now-12 (Mo, 217018400 Ciot-13
Power sansor HF R4B1A 537202 TRI 01-Mow-12 (Mo, 217018400 Oct-13
HAefterence 20 4B Attanuator SN: G0GE (P0k) 27-Man-12 {No. 217-01530) Apr-13
Type-rf mismalch combination SN: 5473 F DE32T 27-Mar-12 (MNo. 217-01533) Apr-13
Heterance Probe ES3DYD SH: 3205 FR-Dec-12 (Mo, ES3-3206_ Decl2) Dec- 13
DAER 5N; 601 27-1un-12 (Mo, DAE4-G0T _Jun12) Jun=12

| Socandary Standards I Check Data {in housa) _ Seliedulet Clisck

| Power sonsos HE B4E1A MY 31052317 16-0ct-02 (In housa check Og-11) In holse check: Cal-13
RAF generator &S SMT-06 100005 Md-A4ug-049 {in housa chack Oct-11) I hose check: Dol-13
Metwork Analyzer HP BFE3E UB3TIN0EE5 24206 18-0et-01 (In house chack Del-12) In hause check: Oct-13

Marra Function Signalura
Calibrated by Leit Klysnar Laboratory Technlcian %
Approved by: Kalja Pokavig Tachnical Manager %‘éjﬁ ;f; ~
|lssuatk; March 27, 2013

This calibration cenificate shall nol ba reproducead except in full without written approval of the Ia_b.::lralni:,-'.

Certificate No: D1800V2-54170_Mari3
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Calibration Laboratory of Sy,

_ Sl Schwelzerischer Kallbrlerdienst
SCthIEd & E’artner h“‘*-\"-?—#fm Service suisse d'étalonnage
EHQIHEEHHQ AG T Servizio svizzero dl laratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand f-..-l ;’f’:“\f Swiss Calibration Service
feliilihy
Accredifed by the Swiss Accreditation Sanics (SAS) Accreditstion No.; SCS 108

The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreament for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2008, "|EEE 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 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 OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable 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:

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 frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Paint Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremenl at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty reguired.

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

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

Certificate No: D1900V2-54170_Mar13 Page 2 of 8




Measurement Conditions

DASY system configuration, as tar as not given on page 1.

DASY Version DASYS W52.8.5 1]
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm |
Frequency 1900 MHz =1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity |
Nominal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0+0.2)°C 3.3 +6% 1A mhoim + 6 %
Head T5L temperature change during test =05"C -mem e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
S5ARF measured 250 mW input power 10.0 Wikg

SAR for nominal Head 150 paramaters

normalized 1o 14W

40.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measurad

250 mW input power

5 25 Wikg

SAR tor nominal Head TSL parameters

nommalized to 1W

211 Wikg = 16.5 % (k=2)

Body TSL parameters
Tha following parameters and calculations wars applied.
Temperature Parmittivity Conductivity
MNominal Body TSL parameters 220°C 53.3 1.52 mhafm
Measured Body TSL parameters (22,0£0.2) °C 51.8+6 % 1.53 mhoym 4 6 %
Body TSL temperature change during test =0.5°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 104 Wikg

SAR tor nominal Body TSL parameters

normalized to TW

41.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

260 mW Input power

S48 Wikg

SAR for nominal Bady TSL parameters

normalized to 1W

21.8 Wikg = 16.5 % (k=2)

Ceartificate Na: D1900V2-54170_Mar1 3
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 53B0+4.7 |02

Hetum Loss -24.7 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 49.6 1+ 5.0 2

Return Loss - 26,0 dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.202 ns

After long tarm use with 100W radiated power, only a slight warming of the dipols near tha feadpoint can be measured,

The dipoie is made of standard sefmingld coaxial cable. The canter conductor of the teading line is direcily connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end cans
are addad to the dipole arms in order to imprave matohing when loaded according to the position as explained in the
'Measurement Conditions* paragraph, The SAR data are not affected by this change, The overall dipsle length is still
agcarding 1o the Standard.

No excessiva force must be applied to e dipole arms, because thay might bend ar the soldered connections near tha
teedpeint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Eanufaciured £ June 08, 2012

Certificate MNo: D1800V2-54170_Mar13 Page 4 of 8



DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI19D0OV2; Serial: D1900V2 - SN: 5d170

Communication System: CW; Frequency: 1900 MHz

Medium paramelers used; f = 1900 MHz: 6= 1.38 S/m: ¢, = 39.3: p= 1000 kg/m’

Phantom section: Flap Section

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

DASYS52 Configuration;

Probe: ES3DV3 - SN3205; ConvF(4.98, 4.9% 4.08): Calibrated: 28.172.2012:

Sensor-Surfice; 3mm (Mechanical Surface Deteetion)

Electronics: DAE4 Sn601 ; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0OAA: Serial: 1001

DASYS52 52.8.5(1059), SEMCAD X 14.6.8(7028)

Dale: 27.03.2013

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Sean (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=5mun, dz=5nun
Relerence Value = 96.871 V/m: Power Drift = 0.05 dB
Peak SAR [extrapolated) = 18.2 W/kg

SAR(I g) = 10 W/kg: SAR(10 g) = 5.25 W/kg
Muximum value of SAR (measured) = 12.4 Wikg

-3.60

-T.20

-14.40

-18.00

0 dB =124 W/kg = 10,93 dBW/kg

Cartficatla No: D1 800V2-5d170_Mar13 Page 5 of &



Impedance Measurement Plot for Head TSL

IF Mar ZO13 13:@1:67
CHI] 41 41 u Fs 1537918 468160 39246 pH 1 909,088 808 HHz
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Hld
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START 1 7PE.009 BAB MHz ' " STOP 2 108,000 008 MHiz
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DASYS Validation Report for Body TSL

Diate: 27.03.2013

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1200V2; Serial: D1900V?2 - SN: 541740

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: o= 1.53 S/m: g, = 518 p= 1000 kg/m’
Phantom section: Flat Section

Measuremenl Standard: DASYS (IEEE/IEC/ANS] C63. [9-2007)

DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvFi(4.6, 4.6. 4.6): Calibrated: 28, 12.2012:
Sensor-Surface; 3mm (Mechanical Surface Detection )

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOA A Serial: 1002
DASY52 52.8.5(1059); SEMCAD X 14.6.8(7028)

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

Reference Value = 96.871 V/m; Power Dritt = 0.01 (B

Peak SAR (extrapolaled) = 18.0 W/kg

SAR(I g) = 10.4 W/kg; SAR(10 g) = 5.49 W/kg

Maximum value of SAR (measured) = 13.2 Wikg

-3.60

-7.20

-10.80

-14.40

0dB =132 W/kg= 1121 dBW/kg

Certificate No: D1900V2-5d170_Mar13 Paga 7 of B



Impedance Measurement Plot for Body TSL
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SFPORTON LAB.

Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r03, 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.

<Dipole Verification Data> - D1900V2, serial no. 5d170(Date of Measurement 03.26.2014)
1900MHz - Head

Tre1 dBMag 10dBf RefOdB  Cal 1 “éﬁ
Tred Sl f Cal 1
=1 e Smith Ref1U  Cal
L i s
o=
- -20
- -30
- -40
- -0
- -60
--70
Ch1 Start 17 GHz Pwr 0dBm Stop 21 GHz
Ch1  Start 1.7 GHz Pwr 0 dBm Stop 2.1 GHz
1900MHz - Body
ff{}
Trel dBMag 10dB/ Ref0dB Cal 1 s
S QE}J
Trel Smith Ref1U Cal 1
10
S1
10
-7
Ch1 Start 1.7GHz Pwr 0dBm Stop 2.1 GHz
Ch1 Start 1.7 GHz Pwr 0 dBm Stop 2.1 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SFPORTON LAB.

<Justification of the extended calibration>

D1900V2 — serial no. 5d170

TSL Head Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
03.27.2013 -24.733 53.791 4.682 -25.967 49.588 4.996
03.26.2014 -24.628 0.425 | 55.002 | 1.211 3.868 |-0.814 -26.017 49.067 |-0.521 5.486 0.490

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.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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|CALIBRATION CERTIFICATE |

Olbjes D2450V2 - SM: 908

Calibration procedura(s)

QA CAL-08.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

March 26, 2013
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Calibration Laboratory of Sehwelzerischer Kalibrierdienst

Schmid & Partner Service sulsse d'#alonnage
Engineering AG Servizio svizzero di taratura

Zeughaussirasse 43, B0O4 Turich, Switzertand Swiss Calibralion Service

Accradited by the Swiss Accraditation Sennce (SAS) Accreditation No.: SCS 108

The Swigs Accreditation Service iz ope of the signatories ta the EA
Multitateral Agreement for the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human 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:

« 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 frequency indicated.

s Antenina Parameters with TSL: The dipole is mounted with the spacer to pesition its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

« Feed 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

SAR normalized: SAR as measured, normalized to an input power of 1 W al 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificats No: D2450V2-908_Mar13 Page 2 of 8



Measurement Conditions

OASY system configuration, as lar as not given on page 1.

DASY Version DASYS V52.8.5
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameétars and caloulations were applied.
Temperatura Permittivity Conductivity
Mominal Head TSL parameters 2e.0C 39.2 1.80 mho'm
Measured Head TSL paramelers 22,0 =0.2) 'C LB WN 1.85 mho/im £ & %
Head TSL temperature change during test =05 "C | -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR measured 250 mW inpu: power 13.8 Wikg
SAR for nominal Head TSL pareameters normalized 1o 1W 54.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR maasurar 250 mW input power 6,36 Wikn

SAH for nominal Head TSL parameters

riormalized 10 1W

25.1 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0"C 527 1.85 mha/m
Measured Body TSL parameters (22.0+0.2) "C 507 £6% 2.070 mholm = 6 %a
Body TSL temperature change during test =058°C — -
SAR result with Body TSL
| SAR averaged over 1 cm’ (1 g) of Body TSL Gongition
.» SAR measured 260 mW inpuf power 12,9 W/ikg
SAR for nominal Body TSL parameters nermalized to AW 50.4 Wikg = 17.0 % (k=2)
SAH averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.84 W/ikg
SAR for nominal Body TSL parameters narmalized to 1W 23.4 Wikg + 16.5 % (k=2)

Cerfilicate MNo: D2450V2-808_Mar13

Page 3 of B




Appendix
Antenna Parameters with Head TSL

Impedance, transformed to lead point 56.5 2 -0.1 82

Aeturn Loss -24.3dB

Antenna Parameters with Body TSL

Impedarce, transformed to faed paint 5260 +1.9[Q

Aeturn Loss - 30.0 dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.156 ns —|

After long term use with 100W radiated power, only & slight warming of the dipole near the leedpoint can be measured.

Thi dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond amm of the dipole. The antenna is therefora short-circuited for DC-signals. On some of the dipeles, small end cape
are added to the dipole anms in order to imprave matching when loaded according to the pasition ag explained in the
"WMeasurament Conditions" paragraph, The SAR data are not affected by this change. The averall dipale length is stll
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feadpoint may ba damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on Decamber 18, 2012

Cerjficate No: D2450V2-908_Mari3 Page 4 of 8



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 808

Communcation System: CW, Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o= | 85 5/m: ¢, = 37.5; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard; DASYS ([EEE/EC/ANS] C63,19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.52, 4.52, 4.52): Calibrated: 28.12.2012;

Sensor-Surtace: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA: Serial: 1001
DASYS52 52.8.5(1059): SEMCAD X 14.6.8(7028)

Daile: 26.03.2013

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mim, dy=5mm, dz=5mm
Reference Value = 94 957 Vim; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 13.8 W/kg: SAR(10 g) = 6.36 W/kg
Maximuom value of SAR (measured) = 17.9 Wikg

-13.54
18.05

22,56

0dB=17.9 Wikg = 12.53 dBW/kg

Ceatificate Mo: D2450V2-908_Mar13 PagaGof 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory, SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 908

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz: o= 2.01 5/m; g =50.7; p = 10 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANST C63.19-2007)

DASY52 Configuration:

Probe: ES3DV3 - SN3205; ConvFi(4.42, 4.42, 4 42); Calibrated: 28,12.20112;

Sensor-Surface; 3mm (Mechanical Suiface Detection)
Electronics: DAE4 8n601; Calibrated: 27.06.2012
Phantom: Flat Phantom 5.0 (back); Type: QDOCOPSOAA; Serial: 102

DASYS2 52.8.5(1059); SEMCAD X 14.6.8(7028)

Daie: 26.03.2013

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Z.oom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 94 957 V/m: Power Drift = 0,00 dB
Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 12.9 W/kg: SAR(10 g) = 5.94 W/kg
Maximum value of SAR (measured) = 17.1 W/kg

-4.38

1116
1754

-21.93

0dB = 17.1 Wike = 12.33 dBW/kg

Certiticate Mo: D2450V2-008_Marl 3 Page 7 of 8



Impedance Measurement Plot for Body TSL
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SFPORTON LAB.

Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r03, 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.

<Dipole Verification Data> - D2450V2, serial no. 908(Date of Measurement 03.25.2014)

2450MHz - Head

Trel dBMag 10dB/ Ref0dB Cal 1 Trcl Smith Ref1U Cal i)
11 S1
=1
A
-1
| o [
AN
-7
Ch1 Start 225 GHz Pwr 0dBm Stop 265GHz Ch1 Start 225GHz Pwr 0dBm Stop 265 GHz
2450MHz - Body
Trct dBMag 10dB/ Ref0dB Cal 1 Trcl Smith Ref1U  Cal 1
S SN
=10
05
N
/ N
-1
| o [
N
-70
Ch1 Start 225 GHz Pwr 0 dBm Stop 2656 GHz Ch1 Start 225GHz Pwr 0dBm Stop 265GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978




SFPORTON LAB.

<Justification of the extended calibration>

D2450V2 — serial no. 908

TSL Head Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta | Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
03.26.2013 -24.251 56.531 -0.125 -30.033 52.631 1.881
03.25.2014 -25.155 |-0.373| 56.061 | -0.47 | -0.059 | 0.066 -29.785 0.826 | 52.379 |[-0.252| 1.510 -0.371

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.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



Schmid & Partner Engineering AG s p e a g

Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http:/fwww.speag.com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

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 notch 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 Engineering

TN_BR040315AD DAE4.doc 11.12.2009




Calibration Laboratory of S

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

D0
eyl W

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

Client SPEED Suzhou (Auden)

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

Accreditation No.; SCS 108

Certificate No: DAE4-1353 Jani14

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

DAE4 - SD 000 D04 BM - SN: 1353
QA CAL-06.v26

Calibration procedure for the data acquisition electronics (DAE)

January 30, 2014

Calibration Equipment used (M&TE critical for calibration)

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

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

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 01-Oct-13 (No:13976) Oct-14
Secondary Standards 1D # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit
Calibrator Box V2.1

Calibrated by:

Approved by:

SE UWS 053 AA 1001 07-Jan-14 (in house check)
SE UMS 006 AA 1002 07-Jan-14 (in house check)

Name Function
Dominique Steffen Technician
Fin Bomholt Deputy Technical Manager :

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Jan-15
In house check: Jan-15

Signature

Y
i\ .@Q'\muu‘

Issued: January 30, 2014

Certificate No: DAE4-1353_Jan14
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Calibration Laboratory of oW
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Schmid & Partner iﬁ c Service suisse d'étalonnage
Engineering AG TN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’f/w?_—\'\\w\? S  swiss Calibration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e 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.

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

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

e 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.

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

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

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

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

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

o Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

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

Certificate No: DAE4-1353_Jan14 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 8.1uV , full range = -100...4300 mV
Low Range: 1LSB = 61nV , ful range= -1.......+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time; 3 sec
Calibration Factors | - X Y Zz
High Range 404.639 £ 0.02% (k=2) | 404.549 = 0.02% (k=2) | 405.569 = 0.02% (k=2)
Low Range 3.99606 + 1.50% (k=2) | 3.94990 + 1.50% (k=2) | 4.00226 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 184.0°%£1°

Certificate No: DAE4-1353_Jan14 Page 3 of 5



Appendix

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200036.05 0.90 0.00
Channel X + Input 20005.29 1.58 0.01
Channel X - Input -20003.79 1.74 -0.01
Channel Y + Input 200035.53 0.67 0.00
Channel Y + Input 20004.54 0.93 0.00
Channel Y - Input -20004.89 0.73 -0.00
Channel Z + Input 200033.19 -1.74 -0.00
Channel Z + Input 20001.63 -1.94 -0.01
Channel Z - Input -20006.65 -1.00 0.00
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2000.36 -0.02 -0.00
Channel X + Input 200.37 -0.02 -0.01
Channel X - Input -198.85 0.56 -0.28
Channel Y + Input 2000.53 0.23 0.01
Channel Y + Input 199.83 -0.48 -0.24
Channel Y = Input -200.35 -0.83 0.42
Channel Z + Input 2001.07 0.78 0.04
Channel Z + Input 199.39 -1.02 -0.51
Channel Z - Input -201.83 -2.31 1.16
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (LV) Average Reading (V)
Channel X 200 -4.98 -6.54
- 200 8.53 6.88
Channel Y 200 -25.19 -24.89
- 200 24.90 24.37
Channel Z 200 1.39 0.99
- 200 -3.48 -3.58

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

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) dhannel Z (uV)
Channel X 200 - 2.74 -3.22
Channel Y 200 8.51 - 4.39
Channel Z 200 9.27 6.26 -
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)
Channel X 15592 15640
Channel Y 16905 16193
Channel Z 16196 16291

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

Input 10MQ

Average (V) min. Offset (uV) | max. Offset (uV) Std: [():\\;;ation
Channel X 0.23 -1.19 1.53 0.56
Channel Y 0.98 -0.35 2.43 0.59
Channel Z -1.10 -2.42 0.32 0.67

6. Input Offset Current

Nominal Input circuitry offset current on all channels: <25fA

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)

Typical values

Alarm Level (VDC)

Supply (+ Vce)

+7.9
Supply (- Vce) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vee) —0.01 -8 -9
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Client Auden Certificate No: Z14-97001

et EX3DV4 - SN:3898

Calibration Procedure(s) TMC-OS-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: March 10, 2014
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)'C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 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-Z91 | 101547 01-Jul-13 (TMC, No.JW13-044) Jun-14
Power sensor NRP-Z91 | 101548 01-Jul-13 (TMC, No.JW13-044) Jun-14
Reference10dBAttenuator | BT0520 12-Dec-12(TMC,No.JZ12-867) Dec-14
Reference20dBAttenuator | BT0267 12-Dec-12(TMC,No.JZ12-866) Dec-14
Reference Probe EX3DV4 | SN 3846 03-Sep-13(SPEAG,N0.EX3-3846_Sep13) Sep-14
DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
DAE4 SN 905 11-Jun-13 (SPEAG, DAE4-905_Jun13) Jun -14
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-13 (TMC, No.JW13-045) Jun-14
Network Analyzer E5071C | MY46110673 15-Feb-14 (TMC, No.JZ14-781) Feb-15
Name Function Slgnature

Calibrated by:

Yu Zongying SAR Test Engineer ‘\ ohe4 ”’f“/ ,}‘r%

Qi Dianyuan SAR Project Leader ,_3 -~ _;_ghcg{/
V) - T =

Lu Bingsong Deputy Director of tl'ieiaba}aﬁiﬁ?-} 78 MUY ?;

Issued: March 12, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Reviewed by:

Approved by:
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Glossary:
TSL tissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ® ® rotation around probe axis

Polarization 6 8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is normal to 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
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013

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 300MHz to 3GHz)", February 2005

Methods Applied and Interpretation of Parameters:

e NORMXx,y,z: Assessed for E-field polarization 8=0 (fS900MHz in TEM-cell; f>1800MHz: waveguide).

NORMXx,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).

e NORM(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 uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

e Axyz Bxyz Cxyz VRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fsS800MHz) and inside waveguide using analytical field distributions based on
power measurements for f > 800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No: Z14-97001 Page 2 of 11




Ul 4 n Colisboration with
TME e
VAR, \  CALIBRATION LABORATORY

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hittp://www.emcite.com

Probe EX3DV4

SN: 3898

Calibrated: March 10, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: EX3DV4 - SN: 3898

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm(pV/(V/im)*)* 0.50 0.54 0.48 +10.8%
DCP(mV)® 106.5 104.9 101.2
Modulation Calibration Parameters
uID Communication A B 5 D VR UncE
System Name dB dBvuV dB mV (k=2)

0 cw X 0.0 0.0 1.0 0.00 203.2 +2.1%

Y 0.0 0.0 1.0 211.8

z 0.0 0.0 1.0 1949

Corresponds to a coverage probability of approximately 95%.

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

A The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).

8 Numerical linearization parameter: uncertainty not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.

Certificate No: Z14-97001 Page 4 of 11




T V4

In Collaboration with

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: Info@emcite.com

Fax: +86-10-62304633-2504
Http://www.emcite.com

s p e a g
CALIBRATION LABORATORY

DASY - Parameters of Probe: EX3DV4 - SN: 3898

Calibration Parameter Determined in Head Tissue Simulating Media

R G
f [MH2]® P::::::;y ; Conjgf:)":y ConvF X | ConvF Y | ConvF Z | Alpha® D(fnp:: :::)‘

750 419 0.89 1032 | 1032 | 1032 | 294 | 048 | +12%
850 415 0.92 9.85 9.85 985 | 009 | 171 | £12%
900 415 0.97 9.83 9.83 983 | 029 | 092 | £12%
1750 401 1.37 8.38 8.38 838 | 019 | 135 | £12%
1900 40.0 1.40 8.20 8.20 820 | 019 | 143 | £12%
2000 40.0 1.40 8.19 8.19 819 | 018 | 154 | +12%
2450 392 1.80 7.55 7.55 755 | 050 | 076 | £12%
2600 39.0 1.96 7.34 7.34 734 | 080 | 059 | £12%
5200 36.0 4.66 552 5.52 552 | 0.39 | 124 | £13%
5300 359 4.76 5.23 5.23 523 | 039 | 1.01 | £13%
5500 356 4.96 4.95 4.95 495 | 041 | 110 | £13%
5600 355 5.07 4.74 474 474 | 042 | 116 | £13%
5800 353 527 484 484 484 | 044 | 107 | £13%

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below * 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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DASY - Parameters of Probe: EX3DV4 - SN: 3898

Calibration Parameter Determined in Body Tissue Simulating Media

z > G
f [MHz]° Pei:'i:i':;yF C°"°:;;:‘)"Fty ConvF X | ConvF Y | ConvF Z | Alpha® D("‘:’;'; :i':;t)
750 55.5 0.96 1018 | 1018 | 1018 | 095 | 064 | +12%
850 55.2 0.99 9.63 9.63 963 | 019 | 1.33 | £12%
900 55.0 1.0 9.63 9.63 963 | 023 | 114 | £12%
1750 53.4 1.49 8.16 8.16 816 | 019 | 157 | +12%
1900 53.3 152 7.83 7.83 783 | 019 | 163 | +12%
2000 53.3 152 8.10 8.10 810 | 015 | 3.04 | +12%
2450 52.7 1.95 7.49 7.49 749 | 061 | 075 | £12%
2600 525 2.16 7.06 7.06 706 | 058 | 077 | +12%
5200 490 5.30 4.80 4.80 480 | 047 | 105 | £13%
5300 489 5.42 4.60 4.60 460 | 042 | 143 | £13%
5500 486 5.65 425 4.25 425 | 045 | 156 | £13%
5600 485 5.77 4.22 4.22 422 | 046 | 141 | £13%
5800 482 6.00 434 434 434 | 050 | 127 | +13%

2 Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to £50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation

formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 — T = | ' i : |
0 500 1000 1500 2000 2500 3000
@
== f [MHz -
TEM [ ! R22

Uncertainty of Frequency Response of E-field: £7.5% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=900 MHz, WGLS R9(H_convF) f=2450 MHz, WGLS R26(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +2.8% (K=2)
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DASY - Parameters of Probe: EX3DV4 - SN: 3898

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 71
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1Tmm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2mm
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Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPEAG-TMC Dual-Logo Calibration Program to

Support FCC Equipment Certification

The acceptable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommunication Metrology Center of MITT in Beijing, China),
under the Dual-Logo Calibration Certificate program and quality assurance (QA)
protocols established between SPEAG (Schmid & Partner Engineering AG, Switzerland)
and TMC, to support FCC (U.S. Federal Communications Commission) equipment
certification are defined and described in the following.

1) The agreement established between SPEAG and TMC is only applicable to
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal at the end of each calendar
year between SPEAG and TMC. TMC shall inform the FCC of any changes or early
termination to the agreement.

Only a subset of the calibration services specified in the SPEAG-TMC agreement,
while it remains valid, are applicable to SAR measurements performed using such
equipment for supporting FCC equipment certification. These are identified in the
following.

2)

a)

b)

¢)
d)

Calibration of dosimetric (SAR) probes EX3DVx, ET3DVx and ES3DVx.

i) Free-space E-field and H-field probes, including those used for HAC (hearing
aid compatibility) evaluation, temperature probes, other probes or equipment
not identified in this document, when calibrated by TMC, are excluded and
cannot be used for measurements to support FCC equipment certification.

i1) Signal specific and bundled probe calibrations based on PMR (probe
modulation response) characteristics or other test signal based probe
linearization methods not fully described in SAR standards are handled
according to the requirements of KDB 865664; that is, “Until standardized
procedures are available to make such determination, the applicability of a
signal specific probe calibration for testing specific wireless modes and
technologies is determined on a case-by-case basis through KDB inquiries,
including SAR system verification requirements.”

Calibration of SAR system validation dipoles, excluding HAC dipoles.

Calibration of data acquisition electronics DAE3Vx, DAE4Vx and DAEasyVx.

For FCC equipment certification purposes, the frequency range of SAR probe and

dipole calibrations is limited to 700 MHz - 6 GHz and provided it is supported by

the equipment identified in the TMC QA protocol (a separate attachment to this
document).

The identical system and equipment setup, measurement configurations,

hardware, evaluation algorithms, calibration and QA protocols, including the

format of calibration certificates and reports used by SPEAG shall be applied by

TMC. Equivalent test equipment and measurement configurations may be

considered only when agreed by both SPEAG and the FCC.




3)

4)

5)

Wi F T

February 14, 2014

f) The calibrated items are only applicable to SPEAG DASY 4 and DASY 5
systems or higher version systems that satisfy the requirements of this KDB.

The SPEAG-TMC agreement includes specific protocols identified in the following

to ensure the quality of calibration services provided by TMC under this SPEAG-

TMC Dual-Logo calibration agreement are equivalent to the calibration services

provided by SPEAG. TMC shall apply the required protocols without modification

and, upon request, provide copies of documentation to the FCC to substantiate
program implementation.

a) The Inter-laboratory Calibration Evaluation (ILCE) stated in the TMC QA
protocol shall be performed between SPEAG and TMC at least once every 12
months. The ILCE acceptance criteria defined in the TMC QA protocol shall be
satisfied for the TMC, SPEAG and FCC agreements to remain valid.

b) Check of Calibration Certificate (CCC) shall be performed by SPEAG for all
calibrations performed by TMC. Written confirmation from SPEAG is required
for TMC to issue calibration certificates under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by TMC
under the program are also issued by SPEAG.

c¢) The calibration equipment and measurement system used by TMC shall be
verified before each calibration service according to the specific reference SAR
probes, dipoles, and DAE calibrated by SPEAG. The results shall be reproducible
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence. TMC shall maintain records of the
measurement and calibration system verification results for all calibrations.

d) Quality Check of Calibration (QCC) certificates shall be performed by SPEAG at
least once every 12 months. SPEAG shall visit TMC facilities to verify the
laboratory, equipment, applied procedures and plausibility of randomly selected
certificates.

A copy of this document, to be updated annually, shall be provided to TMC clients

that accept calibration services according to the SPEAG-TMC Dual-Logo calibration

program, which should be presented to a TCB (Telecommunication Certification

Body), to facilitate FCC equipment approval.

TMC shall address any questions raised by its clients or TCBs relating to the SPEAG-

TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

issues.

Note: It is expected that TMC (Telecommunication Metrology Center) may change its name in

2014. For this KDB to remain valid, it must be updated by TMC before the name change
occurs. The SPEAG-TMC Dual-Logo calibration certificate shall also be updated
accordingly to reflect the change.
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