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Client

Cordition of tha calibraled bam

This calibration certificale docurments e recaability 1o national standards, which realize the physical units of maasurements (S1).
Thes maaasuremants and the uncertainges with confidance probabiity aee given on the followng pages and are pan of the cerliicate

Al calibrations hawe bean conducted in the closed laboratory faciity: anvircnment temparature (22 + 3)°C and humidty = T0%.

Calibration Eguipfueni used (MATE critical for calibration)}

Primary Standards L) Col Date (Cartificate No.) Scheduled Cakbratian
Powar matar E44198 GB41203874 1-Apr-08 [Mo. 217-00788) Apr-i
Power sensor E44124 41485277 1-Agr-08 [Mo, 217-D07BE) Bpr-r
Powar sansor E44124 BY4 1458087 1-Agr-08 (M. 217-007E8} Apr-0g
Refanence 3 dB Atlenuator SN; 55054 {3} 1-Ju-08 (Mo, 217-00865} du-0g
Raforence 20 08 Athenuaior SN: 55086 (20b) 31-Mar-08 (Ho, 217-0074T) Agr-IE
Refarance 30 o Athenusio: SN: 55128 (306) 1-Jub-08 (Mo, 217-0088E) Ju-08
FRofarence Probe HIOWE K 6182 2-0ct-07 Mo, HI-6182_Cwes0T) Oet-08
DAE4 5H: B4 24-Apc-08 (Mo DAES-B54_ApeDal) K05
Sacondary Stardars 1] ] Chack Daba (in housa) Scheduled Check
RF generator HP 85480 LIS 3642008 700 A-Aug-B9 (in house chack Ocl-07} In housa ched: Q08
Metwork Analyzer HP BTS3E US3ITII0585 18-0ci-01 {in howsa ched Oa-07) In houss check: Oct-08
Wame Function
Calitiraled by:
Approved by
This calibration cerifficate shall not ba reproduced excepd in full withou! wiillen appecval of tha laboratony.,
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Calibration Laboratory of Schweizerischer Kalibrierdisnst
Schmid & Partner Service suisse @ iMalonnage
Engineering AG Servizio svizzern di taratura

Zoughausstrasse &3, 3004 Zurich, Switzariand Swiss Callbration Sersice
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Glossary:

NORMz,y,2 sensitivity in free space

DCP diode compression point

Polarization g p rotation around probe axis

Polarization & 3 rotation around an axis that is in the plane normal to probe axis (at

measurement center), L.e., 3 = 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) |EEE Std 1309-2005, * |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
» XYZ alata2: Assessed for E-field polarization & = 90 for XY sensors and 8 = 0 for 2
sensor (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

« XY.Z(_alala2= XY Z _alala2* frequency_response (see Frequency Response Chart).

= DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty reguired). DCP does not depend on frequency.

= Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized
using an open waveguide setup.

» Sensor Offset: The sensor offset comesponds to the offset of virtual measurement center
from the probe tip (on probe axis). Mo tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the
X alala2 (no uncertainty required).
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

H3DVE SN:6251 August 22, 2008

Probe H3DV6

SN:6251

Manufactured: July 10, 2007
Last calibrated: August 9, 2007
Recalibrated: August 22, 2008

Calibrated for DASY Systems

(Mote: non-compatible with DASY 2 system!)
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

H3DVE SN:6251 August 22, 2008

DASY - Parameters of Probe: H3DV6 SN:6251

Sensitivity in Free Space [A/m [ V(uV)]

al ai al
X 2.483E-03 6.508E-6 S5.TOTEE + 5.1 % (k=2)
¥ 2653E-03  6.368E-6 -3.7T63E-6 % 5.1 % (k=2)
Z 3.002E-03 7.4T8E-6 5.791E5 z 5.1 % (k=2)
Diode Compression’
DCP X B5 mv
DCPY 89 my
DCPZ 84 mV/
Sensor Offset {Probe Tip to Sensor Center)
x 3.0 mm
Y 3.0 mm
Z 3.0 mm
Connector Angle 100 *

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%.

! numencal linsanzaSon parameles uncertsinty not required
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

H3DVE SN:6251 August 22, 2008

Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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H3DVE SM:6251 August 22, 2008

Receiving Pattern (¢), & = 90°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22
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HET COLLTD,
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H3DV6 SN:6251 August 22, 2008

Receiving Pattern (¢), 3 = 90°
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

H3DVE SN:6251 August 22, 2008

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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May 20, 2009

Report No.: HCT-1A0905-1302-02 FCC ID:  US7-A200 Date of Issue:
H3DVE SN:6251 August 22, 2008

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

1.0
08
0&
0.4
0z
na
802
04
=08

0.8
1.0

Error [dB]

P s0
50
40 ]

o
B-1.00--0.80 B-0.80-0.60 B -0.60-0.40 B-0.40--0.250 W-0.20-0.00
B30.00-0.20 E020-0.40 EI0040-0 60 B0.60-0.80 Wua0-1.00

Uncertainty of Spherical lsotropy Assessment: £ 2.6% [k=2)
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HCTCOLLTD,

Report No.: HCT-1A0905-1302-02 FCC ID:  US7-A200 Date of Issue:  May 20, 2009
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Schmid & Partner —— Borvios sulses Fitsiomnags
Engineering AG T Servizio svizzere di tarstura
Zeughaussirasse 4, 8004 Zurich, Switzeriand oy Bwiss Calibration Serdice

Accradited by the Swiss Accreditation Service [3AS)

The Swiss Accreditation Service is one of the signaiories to the EA
Multilateral Agresment for the recognition of calibrathon certificates

Object T DL SR R RRE S e L B

Calibraion procedure(s)

Calibration date:

This: cartilicats tha bality to

ds, which reaize the physi

Comonsite oatruod so InToloraRG

| urits of meast {5k

Calibralion Eguipment usad (MATE critical for calibration)

mmmﬂ-mmmﬂmmuw on I following pages and are pan of e coeificate.

A calibrations have bean conductsd in e clossd laborgiory facility: amironmant lamperahane (22 & 37°C and humidiy = T0%.

This cabbration carificate shall nod be reproducsd sxcept in dul without writien approvel of the laboratary

| Primary Standards L Cadl Date [Cenrtificate ho.) Scheduled Calibration

Power metar E44188 GBA1283874 1-Apr-08 [Mo. 217-007ES) Agr-0%

Power sangor E44124 MY 41405577 1-Apr-08 (Mo, 217-D0758) Apr05

Power sansor E44124 MY 1488087 1-Apr-08 (Mo, 217-00788) Agr-0g

Refarence 3 48 Atteruagar &h: S04 {3c) 1-Juk08 (Ma. 217-DOBBS) S8

Robarence 20 ol Attenualor SN: SE0BE {20k 31-Mar-08 (No. 217-00787) Apr-08

Reference 30 08 Attenuaior SM: 55120 {300) 1-Ju-08 (Mo, 217-00866) i

Refarsnce Probe ERIOVE SN 2328 2-0ct-07 |Wo, ER3-2328_OoiT) Qct-08

DAE4 SN 584 24-fgr-08 (Mo, DAES-884_AprDd) Apr-08

Zecondary Standard (1) Chusck Dats (in housa) Sehedulad Chack

FRF genaratcr HP BB4AC US3842U01700 d-Aug-88 (in house check Ocl-07) It house chisck: -0

Mabwork Analyzar HP BTS3E USITIR05ES 18-0c-01 {in house check Cot-07 ) Ins house check: Oct-08
Hama Function

Calibraed by:

Approved by
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HETCOLLTD,

Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

Calibration Laboratory of

Schwalzerscher Kallbriardisnst

Schmid & Partner Sarvice sulsse d'étalonnage

Engineering AG Sorvizio svizzero di taratura
Zoughausstrasss 43, 8004 Furich, Switzeriand Bwiss Calibration Sarvice
Accrediled by tha Swiss Accredtation Sandcs {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice Is one of the signatories to the EA
M Agr nt for the recognition of calibratian certificates
Glossary:
NORMx,y.z sensitivity in free space
DCP diode compression point
Polarization ¢ @ rotation around probe axis
Polarization & S rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., # =0 is normal 1o probe axis
Connector Angle  information used in DASY systemn fo align probe sensor X to the robot
coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, " IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas. from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

= NORMzx,y,z: Assessed for E-field polarization & = 0 for XY sensors and & = 20 for 2 sensor
{f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

« NORM(f)x,y.z = NORMx,y,z * frequency_response (see Frequency Response Chart).

e [DCPxy.z: OCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency.

« Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized
using an open waveguide setup.

« Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance reguired.

« Connector Angle: The angle is assessed using the information gained by determining the
NORMx (no uncertainty required).
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Report.No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:

May 20, 2009

ER3DVE SN:2417 August 22, 2008

Probe ER3DV6

SN:2417

Manufactured: May 24, 2007
Last calibrated: August 9, 2007
Recalibrated: August 22, 2008

Calibrated for DASY Systems

(Note: non-compatible with DASY2 systeml)
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

ER3DVE SN:2417 August 22, 2008

DASY - Parameters of Probe: ER3DVGE SN:2417

Sensitivity in Free Space [uVi(VIm)] Diode Dnmprassian”*
Mo 1.58 + 10.1 % (k=2) DCP X 96 m\
MNormY 1.62 £ 10.1 % (k=2) DCPY 94 mv
NormZ 1.96 + 10.1 % (k=2) DCPZ 99 mV
Frequency Correction
X 0.0
Y 0.0
Z 0.0
Sensor Offset {Probe Tip to Sensor Center)
X 2.5 mm
Y 2.5 mm
I 2.5 mm
Connector Angle 25°

The reported uncertalnty of measuramaent 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 85%.

* numarical linearization paramtor: uncertainty not requinsd
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HCT

Report No..  HCT-IA0905-1302-02

FCC ID:

US7-A200

Date of Issue:

May 20, 2009

ER3DVE SN:2417

August 22, 2008

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)
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Report No..  HCT-IA0905-1302-02  FCC ID:  US7-A200 Date of Issue: May 20, 2009

ER3DVE SN:2417 August 22, 2008

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX f= 2500 MHz, WG R22

—a—Xx ==Y —8—=F =0l

Receiving Pattern (¢), 9 = 90°

f = 600 MHz, TEM ifi110EXX f = 2500 MHz, WG R2Z2
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HET COLLTD,

Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:  May 20, 2009

ER3DVE SN:2417 August 22, 2008

Receiving Pattern (¢), 8 = 0°
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Uncertainty of Axial lsotropy Assessment: + 0.5% {+|:=2:|
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.: HCT-1A0905-1302-02 FCCID: US7-A200 Date of Issue:

May 20, 2009

ER3DVE SN:2417 August 22, 2008

Dynamic Range f(E-field)
(Waveguide R22, f= 1800 MHz)
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Uncaertainty of Linearity Assessment: + 0.6% (k=2)
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ER3DVE SN:2417 August 22, 2008

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

Error [dE]

]
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Unecertainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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