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|CALIBRATION CERTIFICATE

Oty H3DVE - SN:6101

Culbraton proosduwo(s) QA CAL-03.v6, QA CAL-2533
Calibration procedure for H-fieid probes optimized for close near field
evaluations in air

| Cabtication cate May 18, 2011

|
| This catbraton conificate documents the Tacestty o nosonal standaedy, which ioe Bn phy3os units of msesureenents (S1)
| The measuroments and the uncumenties with confidencs dity ars given on the following pages and are part of the cedifcsls

|
|
f NI calbratons have besn conducted in the closed laboratory Incikty smarcoment Yeenpeiatisre 122 = 31°C and Tusmdly « TOM

| Catbration Equipment used (MATE crfical for casbrason)

| PrimarySandwts | D ) | Caf Date (Cordficae No.) Schedifnd Calitwalion

Power mater E44138 GB41296574 | 31-Mar11 {No. 21701370 Apt12

Power somor E44124 MYA 1498087 | 31-Mar11 {No. 217.01372) Apie12

Rolorence 3 ¢B Atimnustor | SN S5054(3c) | 28-Man11 . 21701368 A1 |
| Raturence 20 0B Atinuator [ 28 Marct | (No 217-013067) A2 ]
Raturance 30 08 Atlonoator | 29-Mas11 (e 2wu_m_%_i); Az o

Roforance Pmoe HI0VE Oet-11 =

DALY SN 785 1 E-Apr-11 (No !ME-! ?aa n{-n» Ape-12

Sacondary Standards o == | Creck Dats n houan) Schedug Chech =
_RF geraraton HP 86450 US3642001700 § 4-Aug-99 (n house check Oct09) In house theck! Oct-11 |
| Notwork Anabaer WP B753E | US37300845 | 18-0c1.01 (in house check Oct-10) | in housie check: Oci-11

Pame an’vion = Synghuap
Caldseaad by -Cludio Leuties Laboratary Technician U b\\

Anproved by “Kilja Posovic Technical Manage: m

Iossd My 16 2011

Thes calitwation corficae shwil not be feproduced axcept i Al without wittten approval of the Labontoey
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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 § 3 rolation around an axis that is in the plane normal 1o probe axis (st measurament center),
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:

o) IEEE Stid 1309-20085, * IEEE Standard for calibration of electromagnetic fiald sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005

Methods Applied and Interpretation of Parameters:
*  NORMx y.z: Assessed for E-field polarization 8 = 0 for XY sensors and 9 = 90 for Z sensar (1 < 900 MHz in
TEM-cell; f > 1800 MHz R22 waveguide)

o XY.Z(N)_a0s1a2= X.Y,Z_aOata2* frequency_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 cairation range axpressed in RMS voltage across the diode

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

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

«  Connector Angle: The angle is assessad using the information gained by determining the X alata2 (no
uncanainty required)
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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 system!)

Cortficate No. H3-6101 May19

HCT CO., LTD. 4 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.kr


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

HCTA1203FM01 FCC ID: JYCP6030

Date of Issue:

Mar. 9, 2012

HIDVE- SN6101

'.(‘-“' 18 2011

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

Basic Calibration Parameters

Sensor X Sensor ¥
Noem (A/m / VI(mV)) al | 297E-003 | 266E-003
| Norm (A/m / V(mV)) &l | -875E-005 -1.29E-D0:

Norm (A/m / v(mV)) 82 | -6.62E-005 -8.30E-00"

DCP (mV)” = 933 | 91.4
Modulation Calibration Parameters

U | Communication Systermn Name PAR | A B

N | o | a8 dB

10000 ow .00 X 0.00 0.00
= L. Y 0.00 : ,'-l 0o

Z | 000 0.00

| The reported uncertainty of measurement is staled as

probability of approximatealy 95%

* Numencal inonfizascn farmenedenr uncertalnty not reguired

“Sensor 2

a8

1.1

{0

100

| Unci(ik;=2| l

a5
6 l £251%
|
VR Une
mv fkuz)
{1218 | 23.0%
| 1238
1258 |

the standard uncartainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds {o a coverage

Uncartainly is determinnd Usng the max devisbon from Snear MOOrse epplymnyg roctanguler dxitbuticn and S exgrassead for the squang of e
") s : >

feid vars
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

500 1000 1500
f (MHz]
e | -
® ] *
TEM (D) R27(0 TEM (90 ;‘:'T,_f.J'. \

Uncertainty of Frequency Response of H-flald: + 6.3% (k=2)
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MIOVE- SNB101

Receiving Pattern (¢), § = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), $ = 90°
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Emor [dB]
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)
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HIDVE- SN:6101 May 18, 2011
Deviation from Isotropy in Air
Error (§, 9), f = 900 MHz
10 08 0& ©4 02 00 02 04 08 OB 1o
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: H3DV6 - SN:6101

Other Probe Parameters
Sennor Arrangement

Connector Angle

Mechanical Surface Detection Mode

Optical Surface Detection Made

Probe Overall | engt!

Probe Body Diamater

T Lengtt

Tip Diamets

| Proba Tip 10 Sensor X
Prote Tip to Sensor Y

Probe Tip to Sensor

rafcate No; H3-6101 May11

TEL: +82 31 645 6485

Calibrabon

Calibration Point

Point

Z Calibeation Posnt
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Calibration Laboratory of g Sch TR R
Schmid & Partner C Service suisse d'étalonnage
Engineering AG Servizio svizzaro di taratura

Zaughausstrasse 42, 3004 Zunch, Switzertand S Swiss Calibration Service

Accredied try the Swss Accroditaton Seroe (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Survice Is one of the signatories to the EA

Muitilateral Agreerment for the recegnition of castiration certificates

cient  HOT (Dymstec) Cortihcats e, ER3-2343_May11

(CALIBRATION CERTIFICATE |

Objoct ER3DVE - SN:2343

Calitration procodure(s ) mm‘f" ,QA CN.-”.%
Callbration procedure for E-fieid probes optimized for closs near fieid
‘evaluations In air

Calteation dum May 16, 2011

This cal@raiion cerificate dosurnets Ihe tracealidty 10 nabong! standards, wisch realze the prrscal witn of moasurements (81)

The Mmesauremearts and w wresdainbies wih confidance Probabity am gl on the folowing pages ond are part of the cenificats

| NI calRvatons harve been conducted in $e closed laboratory Incilty: onvirorenen| lsmperatars (22 + 31°C ang bumidey < 70%

I Cathraton Equipment used (MATE critical for calbeaton)

L

Primary Standwils o Caf Dt (Cersficans No.) | Sctwetses ©

Powas matwr E44198 | GoA41280074 HMar 11 (N 21701372) Agr12 :
Power wwmwor E4412A MY4 1408057 3111 (No. 217-01372) Agr12 — 1
| Rutarunico 3 dls Ateramor SN: 55054 {3c) 2BMar-11 (No. 21701368 Aotz
| Reforence 2098 Atonumior | SN SS085(200) | a0-Me11 (No 217-01367) | Az

Feferance 30 dif Afewistr | SN 55129 (300) Mardt (No 2701370) | Agem2 _ |
| Referunce Probe ERSOVE | SN 2328 4-0c4-10 (No. ER3-2328_Oel 1)) Oattt

Dass | 5w T80 G-ApR 1T (N0 DAES-788 Aprl 1) | Age12 =l
;ngv Standornis 0 = Chuch Ciste (in house | : Schaduled Chece

_RF genemior HP 8845C US3eAL0 1700 4-Aug-93 (¢ house check Oct-09) 110 house check: Ottt

Network Analyzer HP B753E | USIT200588 18-0ct-01 (n houes check Oct-10) | In hexan check: Ot 11 j

Sawme Functon = Sonanite | =

Cakeatod by Canucsa Lawblee Laccrntony Techeican \l mﬂ

I Approvnd by Katjo Pokovic ‘ Tochricsl Marage , ‘m

| Toswed My 10, 2011
| This calbonton ceasficatu shall rok bo reprodced excegd in full withoot weitten uppesvil of the ladoratory
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Glossary:

NORMx.y.z sensitivily in free space

pce dode 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 messuroment center)
Le, & =0 is normal to probe axis

Connector Angle Information used in DASY system 10 align probe sensor X 1o the robot coordinale system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, * IEEE Standard for 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

* Axyz Bryr Cxyz VRxyz A B € 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

o Sensor Offsot. The sensor offset corresponds 10 the offset of virtual measurement center from the prabe 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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Probe ER3DV6

SN:2343

Manufactured: December 14, 2004
Calibrated: May 16, 2011

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Moy 16, 2011

DASY/EASY - Parameters of Probe: ER3DVS - SN:2343

Basic Calibration Parameters

B Sensor X ] Sensor Y | Sonsor Z | Une (k=2)
Norm {ViV/imY') 1,65 | 161 ‘ T 162 = 101
DCP (mV}° 868 100 4 il 887 T
Modulation Calibration Parameters
UID | Communication System Name [ PAR 8 c VR Unc'

| a8 d8 mv (k=2)
(70000 | CW o o 1300 | x 000 | 100 1208 | 427%
| — v | 000 | 0 | 1922 |
—— | I Z 000 00 1008

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

S

Numancal inustizadon paramelor uncertainty not mgured
Uncertainty s dotanmined uwng the max. deviason from INCAr AN Sppdying rectanguiar osliibution and is ¢ prosssed 1or e soumme of tha

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

4
b1
4
= 10 - ¢ .3 39 » ’ $ .
- a
o .,
£
500 100X 1500 2000 500 000
f [MHz]
e | © ® | .
TEM0 x."."ILJ: TEN 30 RITTE"|
Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
rah No. E 343 Mayt q 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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Receiving Pattern (¢), 8 = 0°

E;'jv
2 ® 33 4-9 2 P P
E : 'ci:i"". "'71',,.;;;;;&-
w
Rok [7]
K3 o) o g
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°
[
2
. -2+ & > o202 ¢ 29 e = R B T . .- >~ ¢ s s
t
u
Rot [ ;
Eaj 2] - )
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerfificalo Nor ER3.2343 May11 Page 7 of 10
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Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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ERIDVE- 5N.2343

May 16, 2011

Deviation from Isotropy in Air
Error (¢, 3), = 900 MHz

5
W
&

10 08 406 04 D2 00 02

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ERIDVE- 5N.2343

May 16, 2011

Deviation from Isotropy in Air
Error (¢, 3), = 900 MHz

5
W
&

10 08 406 04 D2 00 02

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe

Other Probe Parameters

Sensor Arrangement
; ector Angle (*)

Mechanical Surface Detection

Mode

Oplical Surface Detection Mode

Probe Overall Lenglh
Probe Body Diameter
Tp Lt

obe Tio t

T T t

‘robe Tip t
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tanguia

enabled

fsabled

10 mm
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