Test report No. :
Page :
FCCID :
Issued date :

29CE264-HO-01-M
91 of 108
APYNARO0065
February 6, 2009

11. Isotropic E-Field Probe E-Field Probe Calibration (ER3DV6 SN 2427)

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)

S ischer Kalibr
i% c Service suisse d'étalonnage
T Servizio svizzero di taratura

“, (f_"\\\ Swiss Calibration Service

i, ’llll Ay

Accreditation No.: SCS 108

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

Client

UL Japan (PTT)

Certificate No: ER3-2427_Dec08

CALIBRATION CERTIFICATE =

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

All ions have been

This calibration certificate documents the traceability to national standards, which realiza the physi
The measurements and the uncertairties with confidence probabiiity are given on the following pages and are part of the cerlificate.

ERSBS- SRPT = = e

Celibratlonprocedute for Eflsld pmbasepptknlzed for close near field -
avaluations in air e

December 15,2008 =4

In Tolerance

| units of

(S1).

jucted in the closed laboratary facility: environment temp=rature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # > i Scheduled Calibration

Power meter E44198 GB41283674 1-Apr-08 (No. 2 Apr-09

Power sensor E44124 MY41495277 1-Apr-08 (No. 217-00788) Apr-09

Power sensor E4412A MY41498087 1-Apr-08 (No. 217-00788) Apr-09

Reference 3 dB Attenuator SN: S5054 (3c) 1-Jul-08 (No. 217-00865) Jul-08

Reference 20 dB Attenuator SN: S5086 (20b) 31-Mar-08 (No. 217-00787) Apr-09

Reference 30 dB Attenuator SN: 85128 (30b) 1-Jul-08 (No. 217-00868) Jul-09

Reference Probe ER30VE SN: 2328 1-Cct-08 (No. ER3-2328_Oct08) Oct-09

DAE4 SN: 654 24-mpr-08 (No. DAE4-654_Apr08) Apr-08

Secondary Stand D # Check Date (in hause) Scheduled Check

RF generator HP B648C US3642U01700 4-Aug-80 (in house check Oct-07) In house check: Oct-08 'I

Network Analyzer HP BTS3E US37390585 18-0ct-01 (in house check Oct-08) In house check: Oct-08

Name Function Signature

Calibrated by: Marcel Fehr = ~ Laboratory Technician - /%

Approved by: Katia Fokovic  Tehnical Manager e o
Issued: December 16, 2008

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
NORMXx,y,z

Polarization ¢
Polarization 8

sensitivity in free space

DCP diode compression point

o rotation around probe axis

9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., § = 0 is normal to probe axis

Connector Angle
coordinate system

information used in DASY system to align probe sensor X to the robot

Calibration is Performed According to the Following Standards:
a) IEEE 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:
s NORMAy,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and $ = 90 for Z sensor
(f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

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

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.

« Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized

using an open waveguide setup.

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

NORMzx (no uncertainty required).
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Probe ER3DVO6

SN:2427

Manufactured: July 24, 2007
Last calibrated: December 13, 2007
Recalibrated: December 15, 2008

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: ER3DV6 SN:2427

Sensitivity in Free Space [uV/(V/ImY]

NormX 1.58 + 10.1 % (k=2)
NormY 1.74 £ 10.1 % (k=2)
NormZ 2.07 £10.1 % (k=2)

Frequency Correction

X 0.0
Y, 0.0
Z 0.0

Sensor Offset

X 2.5 mm

Y 2.5 mm

Z 2.5 mm
Connector Angle -206 °

(Probe Tip to Sensaor Center)

Diode Compression”

DCP X 91 mV
DCPY 94 mV
DCP Z 97 mvV

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%.

A numerical linearization parameler: uncartainty not required
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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)
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Receiving Pattern (¢), 9 = 0°

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

—o—X —o—Y —e—2 —O—tot| | o=y —e—Y —-e—7 —0O—tiot

Receiving Pattern (¢), 9 = 90°

f=600 MHz, TEM ifi110EXX f=2500 MHz, WG R22
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Receiving Pattern (¢), 9 = 0°

| —0—30 MHz
| —8— 100 MHz

Error [dB]

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

Receiving Pattern (¢), S = 90°

—o—30 MHz

| —m— 100 MHz

| —o—600 MHz
—B— 1800 MHz
| | —a—2500 MHz |

Error [dB]

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(E-field)
(Waveguide R22, f = 1800 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, 8), f=900 MHz
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| 0000020  H020040 0040060  @OE0-080  M0.80-1.00

Uncertainty of Spherical Isotropy Assessment: % 2.6% (k=2)

Certificate No: ER3-2427_DecD8 Page 9 of 9

Error [dB]

UL Japan, Inc.

Head Office EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8116

Facsimile: +81 596 24 8124



Test report No. :

29CE264-HO-01-M

Page : 100 of 108
FCCID : APYNARO0065
Issued date : February 6, 2009
12. Dimensional H-Field Probe Calibration (H3DV6 SN 6259)
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Zeughausstrasse 43, B004 Zurich, Switzerland
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Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates
cient UL Japan (PTT) Cntificate No: H3-6259_Dec08
[CALIBRATION CERTIFICATE =
Object H3DV6 - SN:6259 : g
Calibration procedure(s) QA CAL-03.v5
Calibration procedure for H-ﬁald pmbas optlmized for oiose nearfield -
avaluattcns in air :
Calibration date: December 16, 2008 =i .
Condition of the calibrated item In Tolerance

This calibration certificate documents the traceability to national standards, which realizs the physical unils of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the fallowing pages and are part of the certificate.

All calibrations have been conducted in the closed laboratary facilty: environment temparature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE writical for calibration)

Issued: December 16, 2008

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

Primary Standards _|iD# Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 1-Apr-08 (No. 217-00788) Apr-08
Powar sensor E44124 MY41495277 1-Apr-08 (Ho. 217-00788) Apr-08
Power sensor E4412A MY4149B8087 1-Apr-08 (Wo. 217-00788) Apr-09
Reference 3 dB Attenuator SN: 55054 (3c) 1-Jul-08 (No. 217-00865) Jul-08 |
Reference 20 dB Attenuator SN: 85086 (20b) 31-Mar-08 (No. 217-00787) Apr-09
Reference 20 dB Attenuator SN: 85120 (30b) 1-Jul-08 (No. 217-00866) Jul-09
Reference Probe H3DVE SN: 6182 1-Cct-08 (No. H3-6182_0ct08) Oct-09
DAE4 SN: 654 24-Apr-08 (No. DAE4-654_Apr08) Apr-08
Secondary St | ID # Check Date (in house) Scheduled Check
RF generator HP 8648C US36420U01700 4-Aug-99 (in house check Oct-07) In house check: Oct-09
Network Analyzer HP 8753E US37380585 18-Dct-01 (in house check Oct-08) In house check: Oct-09
Name Function Signature
Calibrated by: Marcel Fehr Laboratory Technician ///// e
X = et
[
Approved by: Kalja Pokovic Technical Manager
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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:

NORMXx,y,z sensitivity in free space

DCP diode compression point

Polarization ¢ ¢ rotation around probe axis

Polarization % 9 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 9 = 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 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:
s X,Y,Z_aDala2: Assessed for E-field polarization 8 = 90 for XY sensors and 8 = 0 for Z
sensor (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

e XY,Z(f_alala2= X,Y,Z_a0ala2* frequency_response (see Frequency Response Chart).

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.

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

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

s Connector Angle: The angle is assessed using the information gained by determining the
X_alata2 (no uncertainty required).
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Probe H3DV6

SN:6259

Manufactured: July 10, 2007
Last calibrated: December 13, 2007
Recalibrated: December 16, 2008

Calibrated for DASY Systems
(Mote: non-compatible with DASY2 system!)
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DASY - Parameters of Probe: H3DV6 SN:6259
Sensitivity in Free Space [A/m / N(uV)]

a0 al a2
X 2.505E-03 -2.953E-5 2.563E-5 * 5.1 % (k=2)
Y 2.556E-03 -9.524E-5 1.575E-5 + 5.1 % (k=2)
z 3.012E-03 -1.580E-4  4.738E-5 £ 5.1 % (k=2)

Diode Compression’

DCP X 89 mv
DCPY 82 mV
DCP Z 81 mVv
Sensor Offset (Probe Tip to Sensor Center)
X 3.0 mm
Y 3.0 mm
yd 3.0 mm
Connector Angle 87 °

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%.

' numerical linearization parameler: uncertainty not required
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Frequency response (normalized)
o -
wo o

o
=]

0.7

Certificate Mo: H3-6259_Dec0B
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Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

500 1000 1500 2000 2500 3000

f [MHz]
Xy: —8—TEM ——R22
e —o—TEM ——R22

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), S = 90°

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

Receiving Pattern (¢), 9 = 0°

f = 2500 MHz, WG R22

; f =600 MHz, TEM ifi110EXX |
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Receiving Pattern (¢), S = 90°
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Uncertainty of Axial Isotropy Assessment: & 0.5% (k=2)
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Dynamic Range f(H-field)

(Waveguide R22, f = 1800 MHz)
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Error [dB]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

Error [dB]

E-1.00-080 E-0.60-060 E-060-040 E-040-020  @-0.20-0.00
00.00-0.20 B0.20-0.40 00.40-0.60 00.60-0.80 m0.80-1.00 .

Uncertainty of Spherical Isotropy Assessment: t 2.6% (k=2)
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