HCT

i ——

Report No.: HCTA1202FMO01 FCCID: ZNFVS840 Date of Issue: Feb. 17, 2012

APPENDIX D (PROBE CALIBRATION DATA)

HCT CO., LTD.
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811
TEL: +82 31 645 6485 FAX: +82 31 645 6401www.hct.co.krwww.hct.co.k r

1 of 22



http://www.hct.co.kr/
http://www.hct.co.kr/

BETEDLLTE

Report No.: HCTA1202FM01 FCCID: ZNFVS840 Date of Issue:  Feb. 17, 2012
Calibration Laboratory of Sch chet Kakibriarsi
Schmid & Partner Service suisse d'étalonnage
Engineering AG

Zoughausstrasse 43 3004 Zurich, Switzertand

Accredoed try the Swes Accroditaton Serioe (SAS)

s Servizio svizzero di taratars
Swiss Calibration Service

Accreditation Ne.: SCS 108

The Swiss Accroditation Survice Is one of the slgnatories fo the EA

M Agr for the r

HCT (Dymstec)

Cliernt

gnition of cadiration certificates

Certifcats Ne: ER3-2343_ May11

CALIBRATION CERTIFICATE

N calvabons harve bean conducied n e cloeed laboratory Incilty: onvirorenen| lsmperaturs (22 + 31°C ang bumidry < 70%

| Cathraton Equipment used (MATE critical for calbeaton)

L

Objocs ER3DVE - SN:2343
Calitration procodureds ) QA w_-oz,w, QA CAL-26.v3
alibration procedure for E-fieid probes optimized for clase near fieid
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Report No.: HCTA1202FM01 FCCID: ZNFVS840 Date of Issue:  Feb. 17, 2012

Calibration Laboratory of

s PRSP~ P

Schmid & Partner g Service suisse d'etalonnage
Engineering AG g Servizio svizzero di tarasura

Zeughaumstrasse 41, 8004 Zurich, Switzeriand Swiss Catlbration Service

Aczrecited by the Swiss Accreditalion Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Survice is one of the signatocies to the EA

Muttilateral Agroement for the or of cadiy certf:

Glossary:

NORMx.y.z sensilivily in free space

pce dhode compression point

CF crest faclor (1/duty_cycle) of the RF signal

A.B.C modulation dependent inearization parameters

Polarization ¢ W rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane nomal to probe axis (8t measuroment center)

Le, & =0 is normal to probe axis
Connector Angle Information used in DASY system 10 align probe sensor X 1o the robot coorginale system

Calibration is Performed According to the Following Standards:
a) |EEE St¢ 1309-2005, * IEEE Standard far callbration of olectromagnetic fisld sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:
*  NORMx.y.z: Assessed lor E-field polarization § = () for XY sensors and & = 90 for Z sensor (1 < 900 MMz In
TEM-call: f > 1800 MHz R22 waveguide)
o NORM(fix.y,z = NORMx.y,z * frequency_response (see Fraquency Responss Chart)

* DCPxy,z: DCP are numerical linearization parameters assossed based on the data of power swoep with CW
signal (no uncenainty required). DCP does not depand on frequency nor media

o Axyz Bryr Cxy.z, VRxyz A B C are numerical linearization parameters assossad 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 ranga expressed in RMS voltage across the diode

*  Spherical isotropy (30 deviation from isotropy): in a locally homogenaous field realized using an open
waveguxie selup

»  Sensor Offset: The sensor offset correspands 1o the offset of virtual measurement centar from the probe tip
(on probe axis) No lolerance required

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

Cenficate No: ER3-2343 May11 Page 2 of 10
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DASY/EASY - Parameters of Probe: ER3DVS - SN:2343

Basic Calibration Parameters

= Sensor X i S{:r)so"r"Y- ! Sonsor Z 4 Unc (k=2)

Norm (pViVim)*) 1,65 1.61 | 1.62 + 101 %

DCP ;E‘T'j" 8658 | 100 4 3| 88.7 =
Modulation Calibration Parameters

UID | Communication Systam Name | PAR A B8 C VR Unc'

| dB a8 d8 mv (k=2)
[ 0000 | Cw 000 | X | ooa | 000 1.00 120.8 27 %
o | ‘7:7 1 0 }‘V x| 0 r 1}77- 11 2 V”
|| | r4 '.," ) 000 | I 100 8

The reported uncertainty of measurement is stated as the standar
muitiplied by the coverage factor k=2, which for a normal distriby
probability of approximatety 95%

e

d uncertainty of measurement
Ilon corresponds to a coverage

Numancal knuntizadon parameler imcerntainty not moured
Uncertainty in detemined usng the max fre
fetd vakx

CONNe Sppdying rectangaiar osliibution and is exprossed 1o L
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
n NO. EF } \ 1 BTV 1!
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0 =2500 MHz.R22.0

Receiving Pattern (¢), 9 = 90°

=600 MHz, TEM,90° =2500 MHz,R22,90
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ERIDV N | 1
Receiving Pattern (¢), 89 = 0°
':T‘ - L= = 5 =5 “.l* "lv.'t .;‘..,;;;..
‘ 3 Rol [7]
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
3 n el e S S U B B B BT S o - - ¢ - -
s o] e ] o |
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificale Nor ER3.2343 May11 age
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Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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Uncertainty of Lincarity Assessment; £ 0.6% (ke2)
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Date of Issue:  Feb. 17, 2012
ERIDVE- 5N 2343 May 16, 2011
Deviation from Isotropy in Air
Error (¢, 3), f = 900 MHz
3
&
10 08 06 04 02 00 032 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: ER3-2343_ May11 Page 9 of 10
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BETEDLLTE

Report No.: HCTA1202FMO01 FCCID: ZNFVS840

Date of Issue:  Feb. 17, 2012
ERIDVE- 5N 2343 May 16, 2011
Deviation from Isotropy in Air
Error (¢, 3), f = 900 MHz
3
&
10 08 06 04 02 00 032 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ZNFVS840 Date of Issue:

Feb. 17, 2012

DASY/EASY - Parameters of Probe: ER3DVSE - SN:2343

Other Probe Parameters

Sensor Arrangement

Connector A gle (*)

Mechanical Surface Detection Mode
Oplical 30K 1 I je
Proba Overall Langt!

Prot 1y Diar

Tip Lt

1 n Poimt
T Tpt ar Y ( bration Poim
rc 1 n Z Calibraticn Point
(=) 233 M

enabled

fsabled

Page 10 of
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Calibration Laboratory of
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Engineering AG
Zreughausstrasse 43, 3004 Zunich, Swittertand

Schwezerischer Kalibriordionst
Service sulsse détalonnage
Servizio wvizaero i taratury
Swins Caiitwrstion Service

Accrediied By 1he Swiss Accrediation Senice (SAS) Accraditation No.! SCS 108
The Swiss Accreditation Service is one of Ihe signatories to the EA
Multilateral Ag for tha recog of caliyention certficates
ot HCT (Dymstec) Curtificate o: H3-6101_May11
CALIBRATION CERTIFICATE
Otject H3DV6 - SN:6101
Culibraton proosdwro(s) QA CN.‘OGNB. QA CAL-Q&VJ
c-ﬂunﬂonpquoedunbmm probes optimized for close near field
evaluations in air
i Catbiration cate Mﬂy 18, 2011

|
This cabraton contlicate documents the Uaceabaly So notonal stanclaedy, which muloe Bhe physios Units of rmsesuresen ts (S
The measuroments and the uncumenties with confidence dity ars given on the Sollowing pages and are part of the cedifcsls

j\ NI calbrations have besn conducted in the closed laboratory Incilty: smarcoment Yenpetatire (22 = 31°C and humidly < 70%

| Cattraton Equgiment used (MATE crtical for casbrason)

Primary Sandats o 3 | Cai Dt (Corificane No.) Schediied Cafitwation

_Power mater E44 138 GB41245574 I1-Mar11 (No. 21704370 At 12

Power somor E44124 MY41400087 31-Mar-11 {No. 21741372) Ap12

Rolorerce 3 ¢B Atienustor | 5N S5056 (30) 28.Mar11 {No. 217-01368) Api12 |
| Raturence 20 0B Atlenuator | SN 55086 (06) 29Mar-11 (No 21701387) A-12 ]
_Faforonce 30 68 Atlonuator | SN 85120 (306) ¢ 29-Mas-11 (Ne 21701370 Ap-12

Roforence Probe HIDVS SN. 8162 4-0ct.10 {No. H3-6182_Dct10) Oe-11
DAE4 SN: 785 B-Ape-11 (No. DAES-785_Aprit) Ane-12
Sacondary Standards 1o . 1. Check UDate (n bousw) Schedhsu Crech
RF geraraion HP 56450 US 3642001700 | 4-Aug99 n house check Oct09) In house theck: Oct-11
Nm-nm Annbaer HP B753E USI7300545 | 1806101 (in house check Oct-30) |_In housia check: Oct-11
B tame F.rv:non = Synghuap
Catteaod by Cluuio Loubier Laboratary Techniian f
.

Approved by “Kinija Perovis Techoical Manoge: m

lownsd My 16 2011

This calivition conificew shwil not bo feproduced except i Al withou! wiitien approval of the Labomtody
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BETEDLLTE

Report No.: HCTA1202FM01 FCCID: ZNFVS840 Date of Issue:  Feb. 17, 2012

Calibration Laboratory of Schwesenrincher Kalitirinrdianst

Schmid & Partner Service suisse d dtalannage
Engineering AG Sarvizio svizzero di tarstum
Zoughausstrasse 43, 3004 Zunich, Switzeriand Swine Culibration Service
Accrudited by the Seies Accroditation Sevice (SAS) Accreditation No.: SCS 108
The Swiss Accruditation Service s one of the signatories 1o the EA
ul Agr for the gaition of calib certificates
Glossary:
NORMx.y.z sensitivity In free space
DCcP diode comprassion point
CF orest factor (1/duty_cycie) of the RF signal
ABC modulation dependent linearization paramelers
Polarization ¢ ¥ rotation around probe axis
Polarization 9 8 rolation around an axis (hat is in the plane normal 1o probe axis (at measyrament canter),
e, & =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1309-20085, * IEEE Standard for calibration of electromagnetic fiald sansors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005

Methods Applied and Interpretation of Parameters:
*  NORMxy.z: Assessed for E-field polarization 9 = 0 for XY sensors and 9 = 90 for Z sensar (f < 900 MHz in
TEM-cell; f > 1800 MHz R22 waveguide)

o X YZN) _a0s182= X.Y,Z_alata2* fraquency_response (see Frequency Response Chart}
¢ DCPx.y.z. DCP are numerical lingarization paramelers assessed based on the data of power sweep with CW
signal (no uncenainty required). DCP does not depend on frequency nor media

* Axyz Bryz Cxyz VRxy.z A B, Care numercal linearization parameiers nssessad basad on the data of
pawer sweep for specific modutation signal. The parameters do not depend on frequency nor media. VR is the
maximum caifration range expressed in RMS voltage across the diode

* Sphevical isotropy (3D deviation from isotropy): in o locally homogenaous fiold realized using an open
wavaguide satup

* Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement center from the peobe btp
(on probs axis). No tolerance required

e Connector Angle: The angle is assessad using the information gamed by determining the X alafa2 (no
uncanainty required)

Certicate No: H3-6101_May11 Page 2o 10

HCT CO., LTD.
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Probe H3DV6

SN:6101

Manufactured: December 10, 2001
Calibrated: May 18, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 syateml)
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HIDVE- SN6101 Mey 182011

DASY/EASY - Parameters of Probe: H3DVS6 - SN:6101

Basic Calibration Parameters

Sensor X | Sensor Y | SensorZ | Unc (k=27 |
[ Noem (A/rm 7 Vimv)) — 20 | 2676003 | 2.096E-003 | | s51% ‘
| Norm (A/m / V(mV)) &l | -B75E-005 | -129E-004 +51 %
Norm (A/m / V{mV)) 92 | 662E-006 | I0E-005 +518
DCP (mV)™ = | 933 4
Modulation Calibration Parameters
uIn | Communication Systomn Name PAR | ™ a c [TVR Unc
a8 o8 mV (k=2)
' 10000 =0 e 000 | x 0.00 1 1.00 1218 ’ 3.0 %
Y 0.00 ¥ 1234
I T == = Z | 0.00 300 | 1254 |

The reported uncertainty of measurement is staled as the standard uncartainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds {0 a coverage
probability of approximately 95%

* Numancal inosiizases parmneter uncertainty not gured
Uncartainly is detorminnd Usng the max. devisbon froem Snear MOOrse epplyng roctanguler dxitbuticn and s exgressed for the squang of
foid vars

Cortificale No: H3-6101_May1 Fage dof 10
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Report No.: HCTA1202FMO01 FCCID: ZNFVS840 Date of Issue: Feb. 17, 2012

Frequency Response of H-Field
(TEM-Cell:Ifi110 EXX. Waveguide: R22)
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- | | *
TERTO) RITTE T, nrrh

Uncertainty of Frequency Response of H-fleld: £ 6.3% (k=2)

HCT CO., LTD. 17 of 22
105-1, Jangam-ri, Majang-myeon, Icheon-si,Gyeonggi-do,Korea 467-811 ©
TEL: +82 31 645 6485 FAX: +82 31 645 6401www.hct.co.krwww.hct.co.k r



http://www.hct.co.kr/
http://www.hct.co.kr/

HCT

T EELLTE
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0 =2500 MHz R22

Receiving Pattern (¢), 9 = 90°

=600 MHz, TEM,90 =2500 MHz,R22,90
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10VE i 1 11
Receiving Pattern (¢), 8 = 0°
= 577?::.~;"'L.z' """" beggigreetts

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), $ = 90°

Emor [dB)

-3 3 3 g 5 R EEEE R

5-3-3 3 L2y N R

T

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cerfificato No: H3-6101 May11
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HCT
ZNFVS840 Date of Issue: Feb. 17, 2012

Report No.: HCTA1202FM01 FCC ID:

Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)
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: 20.6% (k=2)
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Report No.: HCTA1202FM01 FCCID: ZNFVS840 Date of Issue:  Feb. 17, 2012

HIDVE- SN:6101 May 18, 2011
Deviation from Isotropy in Air
Error (§, 9), f = 900 MHz
‘10 08 08 @04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
Ceficate No: H3-5101_May11 Page 8 of 10 o B
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Report No.: HCTA1202FMO01 FCCID: ZNFVS840 Date of Issue: Feb. 17, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6101

Other Probe Parameters

Of “l.”v”“’!”"",fr;!

languiar
Connector Angle (*)
Mechanical Surface Detection Mode
anabled
ical Surface Detection Mode
"rv';u: Overall Lengt!
ull;
Probe Bady Diamater
iy
Tip Lengtt
Tip Diamate
& my
Proba Tip 10 Sensor X Calibration Point
| Pr vf;-:TI:"“l Sensor Y Calibration Point ) mm
[ Probe Tip to Sensor Z Calibeation Posmt mm
o 1 My 1
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