SPORTON LAB. FCC SAR TeSt Report Report No. : FA601212-06

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnoge
Servizio svizzero di taratura
Swiss Calibration Service

Acerediled by the Swiss Accreditation Senvice (SAS)
The Swiss Accraditation Service = one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cartificates

ciient  Sporton-TW (Auden) Certificate No: DAE4-1279_Apri6

|CALIBRATION CERTIFICATE I

Objact DAE4 - SD 000 D04 BM - SN: 1279

Accreditation No.: SCS 0108

Calibration protedurs(s)

QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: April 04, 2016

This calibration cartificate documents the traceability to national standards, which raalize the physical uniis of measuremants (1)
The meaguraments and the uncarainlies with confidance probability are glven on the following pages and & pan of tha cerfificate

Al cafibraticns have been conducted in the closed laboratary tacility: ervironment temperature (22 + 3)°C and humidity < 70%,

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Dats (Carfificate Mo ) Schaduled Calibratkan
Kaithiey Multimeter Typs 2001 SM; 0B0278 09-Sep-16 (No:17153) Sap-16
| Secondary Stendards D # Check Date {in houss) Scheduled Chesi

| Auto DAE Callbration Linit
Calibrator Box V2.1

Calibrated by;

Approved by

SEUWS 053 AA 1001

SE UMS 008 AA 1002

Name

Dominigua Steffan

Fin Bamhall

05-Jen-16 {in hoosa chaok)
05=Jan-16 (in house chaak)

Function
Technician

Beputy Technical Manager

Thiz calibration cenificala shall not ba reproduced excepl in full withoul written approval of the laboratony.

In house chaci: Jan-17
In house check: Jan-17

Signature

ez
WV g LUL.U.L-"

Issuad. Aprl 4, 2018

Certiticate No: DAE4-1272_Apri6
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DC Voltage Measurement
A/D - Converter Rasolution nominal

High Range: 1LSB = GRS full range = -100...+300 mV
Low Range: LS8 = 61nv lul range = -1....... +3my
DASY measurement parameters: Auta Zero Time: 3 gec; Measuring time: 3 sec
Calibration Factors X Y Fd
High Range 403.905 + 0.02% (k=2) | 408.857 £ 0.02% (k=2) | 404.596 +0.02% (k=2)
Low Range 3.84768 + 1.50% (k=2) | 3.98798 + 1.50% (k=2) | 3.98844 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 353.0%£1°

Cariificate No: DAE4-1279_Apri6 Page3of5






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 15947 15488
Channel ¥ 15956 16142
Channal 2 15706 15616
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 10042
Average (uV) min. Offset (uV) | max. Ofiset (uV) Std, ?::;ahnn
Channel X 029 -1.03 1.13 0.38
Channel Y 0.16 -0.88 1.41 0.42
Channel Z -1.85 -3.80 -0.11 (.58
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 ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.8
Supply (- Vcc) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply [+ Vec) +0.01 +6 +14
Supply (- Vce) -0.01 -8 -9

Certilicate MNo: DAE4-1278_Aprie
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CALIBRATION LABORATORY = _,.-f-:_._‘_.___\*--..._

= '3 CALIBRATION
Add: No.51 Xueyuun Road, Haidian Distriel, Beijing. 100191, Ching ":,;‘f":""\;.,o'“ v CHAS LOSTO
Tel:+Ra-10-62304633-2218 Fos: +86-10- mamm 2209 £iid

E-mmiuil: il chinan] com Hitirfwwomclinal. ¢
Client - Sporton_CN Certificate No: Z16-97071
CALIBRATION CERTIFICATE
Object DAE4 - SN: 1210

Calibration Procedure(s) FD-Z11-2-002-01

Calibration Procedure for the Dala Acquisition Electronics
(DAEXx)

Calibration date: May 18, 2018
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuremenis(S|), The measurements and the uncertainties with confidence prabability 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 caliration)

Primary Standards ‘ D # Cal Date(Calibrated by, Cerfificate No ) Scheduled Calibration
Frocess Calibrator 753 ‘ 1871018 O&-July-15 (CTTL, No:J15X04257) July-18

|

i

Name Function fnature

Calibrated by: Yu Zongying SAR Test Engineer g
Reviewed by: Qi Dianyuan SAR Project Leader =
Approved by Lu Bingsong Deputy Director of the laboratory I "H’lp J/}?

Issued: May 18, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z16-97071 Page 1.of 3
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CALIBRATION LABORATORY

Add: No 51 Xueyuan Road, Haidian Distriet, Befjing, 100191, China
Tel: +86-10-62304633-2218 Fux: +Bb-10-623046553-2200
E-muil: ertli@chinatt].com Hitp:/fwww.chinatil.en
Glossary:
DAE data acquisition electronics
Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z16-97071 Page 2 aof 3
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CALIBRATION LABORATORY

Add: Noo51 Xueyuan Road, Haidian Dhistrict, Beijimg. 100191, China
Tel: +86-10-62304633-7218 Fox: +86-10-62304633-2209
E-mmail: ettl @ ehinutt], com Hup/www,chinuttLen

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = G1inV full range = S A +amV

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

Calibration Factors X Y Z

High Range 404,076 + 0.15% (k=2) | 404.897 + 0.15% (k=2) | 405.013 +0.15% (k=2)

Low Range 3.99810 = 0.7% (k=2) | 3.98220 +0.7% (k=2) | 3.89829 + 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 58741 ¢

Certificate No: Z216-9707] Page 3 of 3





































Calibration Laboratory of

Schmid & Partner
Engineering AG

Zouphoussirasse 43, 8004 Zurich, Switzerand

Agcredited by ths Swiss Accreditation Service {SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration cedificates
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Schwelzorscher Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No,; SCS 0108

Cortifizate No: EX3-3857_May16

CALIBRATION CERTIFICATE

Oliect

Calibration pracedutas)

Calibralion cals|

EX30V4 - SN:3857

QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5. QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

May 25, 2016

Catibration Equipment used (METE critical for eslibration)

This ealibration cerificate doouments the traceabilty @ national standerds, which reslize the physical units of measuremenis [S1)
The rressurenients and the uncartainties with confidence probabllity ars given on the following peges and are part of the cariificate.

Al calibratimn: bave been conductsd in the ciosed laboratory facility: snvironment lempearaturs (22 +£3)"'C snd humidity < 70%

Prirmary Standards |0 Cal Date |Cadtiligatn No.j Soheduted Cahboanon
Power meter NRP SN 1047TE OB-Ape-16 (Mo, 277-02FRRMZZED Apr-17

| Power senaor NRP-Z01 SN 103244 O0B-Am-16 (No. 217-02288) Apr-17

: Fowar senaor MNRP-Z251 8N 1032456 OB-Ap-16 (No. 217-02265] Apr-1T

| Feference 20 ¢ Atenuaton SN 5577 [20x) O5-Apr-16 (Mo, 217-022935) Apr17T
Raferance Probe ES30V2 SN, 3013 31-Dec-15' (Mo, ES3-3013_Dsc15) D18
DAL BN 660 23-Dect5 (Mo, DAE4-BGD Dec15) Dec-18
Saecondary Standards 10 Chegl Date (in housal Scheduled Check
Power migter 44188 SN EB412093874 (E-Apr-16 (Mo 217-022R5/T2F84) In hoiss check, Jun-18

Powier sonecr E44128

SN MY4148808 7

0f-Apr-16{No. 217-02288)

I houss check, Jun-18

Power sensor E44124

SN 000110210

06-Apr 16 (No_ 217-02284)

I house chetk: Jun-16

! RF generator HP B548C

SMI LS3EA2U0 700 °

Od-Aug-5 (in house check Apr-13)

In housa chack: Jun-16

| MNetwork Armlyaer HF 8753E SN US37380585 18-0cl-01 {In hiousa ook Oct-15) Irt b chock: Oel-16
Name FI-.II'II:IiIEI'F Signature
Calibrated by. Jaton Kastratl mdgg:;i/—. L},,,-ﬁ
Apprrved by Katja Pakovie Tathnical M f anager

P

fesumd: May 312016

This zalibratian certificale =hsll nl by reproduced excapt in full without wisen approval of the laboralary,

Cartificate Mo EX3-3857_May 16
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EX31DVa - BN:3857 May 25, 20186

Probe EX3DV4

SN:3857

Manufactured:  January 23, 2012
Calibrated: May 25, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)

Cerificala No: EX3-3857_May16 Fage 3 of 11



EX3DV4- 5N:3857 May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

Sensor X SensorY Sensor Z Une (k=2)
Norm (uVivim)©)" 0.18 0.44 0.47 +10.1 %
DCP (mV)~ 97.6 87.5 98.3

Modulation Calibration Parameters

uip Communication System Name A B ] ¢ D VR Une"
d8 dBvuv dB my (k=2)
0 CW X | 00 0.0 1.0 000 | 1356 | +30%
Y | 00 0.0 1.0 1287 I
z| oo | oo 1.0 1286

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%.

"I' The Unceriainties of Norm XY Z do not affect the E™-field uncartainty insids TSL (ses Pages 5 and B),

¥ Numerical linearization parameten uncarainty nol reguired

¥ Untertalnty is determimad using tha max daviation from linear response applying rectangular distribution and is expressed for the sguare of the
fitd value:

Cartificate Mo: EX3-3857_May16 Page 4 of 11



EX30DV4— SN:3857

May 25, 2016

DASY/EASY - Parameters of Probe; EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth© Unc

f{MHz)® | Permittivity" {sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mmj) (k=2)
750 41.9 0.89 9.68 9.68 9.68 0.37 0.80 +12.0 %
835 415 0.90 932 9,32 9.32 0.44 0.82 +12.0 %
800 41.5 0.97 9.08 908 9.08 0.43 0.80 | £120%
1750 401 1.37 8.00 8,00 8.00 0.33 0.80 +12.0 %
1800 40.0 1.40 7.85 7.85 7.85 0.32 080 | £120%
2000 40.0 1.40 7.83 7.83 7.83 0.27 0.80 | +12.0%
2300 305 1.67 7.44 7.44 7.44 0.19 1.03 | £12.0%
2450 39.2 1.80 7.19 7.149 7.19 0,36 0.80 +12.0 %
2600 39.0 1.96 7.08 7.08 7.08 0.30 1.20 +12.0 %
3500 aro 2.91 6.87 8.87 6.87 0.30 130 | £131%
a700 a7 3.12 6.42 6.42 6.42 0.25 1.30 + 131 %
5250 359 4.71 5,15 5.15 515 0.30 180 | £131%
5600 355 5.07 4.70 4.70 4.70 0.40 1.80 £ 131 %
5750 354 5.22 5.00 5.00 5.00 0.40 180 | +131 %

" Friequency validity abbve 300 MHz of + 100 MHz only applies for DASY 4 4 and higher (see Page 2), slss it i restricted |o = 50 MHz The
uncetainty 1 the RES of the ConvF uncertainty ol calibration frequenicy and the unosrainty for the indicated frequiency band, Fraquency validity
below 300 MHz is = 10, 25 40, 50 and 70 MHe for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be exlerdad to £ 110 MHz

F A1 frequencles balow 3 GHz, the validity of tissue parameters (¢ and o) can be retaed to+ 10% Fliguid compensation fomuls |s aoplied 1o
msasured SAR values. Al frequencies shove 3 GHz. the validity of tesus parametsrs (v and o) @ resincied 10 « 5% Tho unoeriainty = the RES of

the ConvF uncerdeinty for indicated target ssue parameters.

o AlphaiCepth are determiined during cafibration. SPEAG warrants that the ramaining deviation due (o the boundary effect affer compaensation s

alwmys less than # 1% for frequencies below 3 GHz and bolow = 2% lor frequencies betwean 3-8 GHz &t any distence larger than half the probe tip

diameater from the boundary.

Cartificata No: EX3-3857_May16
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EX3DV4- SN 3857

May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Une
f(MHz)® | Permittivity ™ {sm)" ConvFX | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
750 55.5 0.96 9.45 9.45 9.45 0.50 0.80 £12.0 %
835 55.2 0.97 9.25 9.25 925 0.34 (.90 +12.0%
1750 53.4 1.49 7.81 7.81 7.81 0.36 0.80 +12.0%
1800 53.3 1,52 7.55 7.55 7.55 0.35 0.80 +12.0 %
2300 52.9 1,81 7.31 7.31 7.31 0.38 0.87 +120%
2450 527 1.95 7.23 7.23 7.23 0.33 0.80 +12.0 %
2600 52.5 2.16 7.13 7.13 7.13 0.28 0.80 +12.0 %
3500 51.3 3.31 6.41 6.41 6.41 0.28 1.40 +13.1 %
3700 51.0 3.56 6.26 6.26 6.26 0.30 1.40 +£131%
5250 48.9 5.36 427 427 4,27 0.50 1.90 +£13.1%
5600 48.5 5.77 3.76 3.78 a.76 0,55 1.90 +13.1%
5750 48.3 5.94 gr 3.97 3.87 0.60 1.90 +131 %

“ Frequency validity above 300 MHz of £ 100 MHz anly appiies for DASY .4 and higher {ses Pege 21, lse o 1§ restncted 1o + 50 MHz The
uncarainty g the RSS of the ComvE uncerainty ot calioration frequency and the eneertamnty for the indicated frequency bend. Freguenay validity
balow 300 MHz = = 10, 25, 40, 50 and 70 MHz for ConvF assessments al 30, 84, 128, 150 and 220 MHr respectively. Above 5 GHz frequency

valldity can be sidended fo £ 110 MHz

" At frequencles beiow 3 GHz, the valdity of tesue parameters (1 and o) can be refared fo £ 10% i liguid compansation formula is applaed o
measured SAR volues. Al frequencies above 3 GHz, the validity of issue perameters (o and o} is restricted oo+ 5% The uncarainly & the RSS of

ne ConvF uncetainty Tor indicated farg tisaue perameaters.

“ pdphaiDapih are defermined during calibration, SPEAG warrants that the remaining déviation due (o the baundary affee! after compensation is
abways less than + 1% for frequenciss below 3 GHz and below = 2% fof frequancies betwesn 3-8 GHeat any distance larger than half the probe tip
diameter from the boundary.

Carfificate Mo EX3-3857_May16
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EX3DV4- SN:3857

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

May 25, 2016
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cerificate No: EX3-3857_May18
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EX30V4—SN-3857 May 25, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: EX3-3857_May16

Page 8of 11



EX3DV4- SN:3857

Input Signal [uv]

Dynamic Range f(SAR..q)
(TEM cell , fz= 1900 MHz)

A AT
iE |

:

& ik { et A

N 28

T T

o L A r—— 3

BB - sl e o et 141

il

—i-—l-1i-!——1—-|-|--—|—_| i
HH

Padi

. .1In—1 .

g ! |} 1
! gt v e ' El S —_c
BT S S P
| ‘-‘-‘m- ISy e ._r—-.-iu‘-ii.ia-a.-—-;u—{- I
1 : 1 L

+ 1

1
102 107

L

net compensated

1o
SAR [mW/cma3]

T
o

e
compansHesd

Uncertainty of Linearity Assessment: 2 0.6% (k=2)

May 25, 2016

Cariiflcate No: EX3-3857_May16
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EX30V4— SN:3857 May 26, 2018

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comF)
]

g ° :
¥ £

0

e i i H izx i

F I.;::ll-l = o s z - i i"-l-'l-l'|I & » = -
oLl & B
Ay e

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

jation

i =

-0 -p8 -06 -04 N2 00 ©02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)

Cerfificate Moz EX3-3857_May 16 Page 10af 11



EX3DV4- SN:3857

May 25, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 140
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Frobe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 25 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm

Recommended Measurement Distance from Surface

1.4rrm

Cerificate No: EX3-3857_May16
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searron Las. FCC SAR Test Report Report No. : FA601212-06

Appendix E. Reference Report

Please refer to Sporton report number FA601212-01 which is issued separately.
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