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1. Customer Information

Company Name:

Panasonic Mobile Communications Development of Europe Ltd.

Address:

Panasonic House
Willoughby Road
Bracknell
Berkshire

RG12 8FP
United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference: 47CFR15.225

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart C (Radio Frequency Devices) - Section 15.225

Specification Reference: 47CFR15.107 and 47CFR15.109

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart B (Radio Frequency Devices) - Sections 15.107 and 15.109

Specification Reference: 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:
Part 15 Subpart C (Intentional Radiators) - Section 15.209
Site Registration: 209735
Location of Testing: RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.
Test Dates: 06 September 2011 to 05 October 2011

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.107(a) Receiver/ldle Mode AC Conducted Spurious Emissions )
Part 15.109 Receiver/ldle Mode Radiated Spurious Emissions J
Part 15.225(a)(b)(c)(d) Transmitter Fundamental Field Strength 'EQ
Part 15.209(a), 15.225(d) Transmitter Radiated Spurious Emissions 'EQ
Part 15.209(a), 15.225(c)(d) | Transmitter Band Edge Radiated Emissions Q
Part 2.1049 Transmitter 20 dB Bandwidth Q
Part 15.225(e) Transmitter Frequency Stability (Temperature & Voltage Variation) o

Key to Results

'J = Complied '\3 = Did not comply

2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: NTT DoCoMo
Model Name or Number: P-03D

IMEL: 357979040014460
Hardware Version Number: Revision C

Software Version Number:

ACPU: 01.05.001
CCPU: 18.10.18.02

FCC ID: UCE111045A

Brand Name: NTT DoCoMo
Description: Battery

Model Name or Number: P23

Brand Name: NTT DoCoMo
Description: AC Charger

Model Name or Number: FOMA AC Adapter 01
Brand Name: NTT DoCoMo
Description: DC Charger

Model Name or Number:

FOMA DC Adapter 01

Brand Name:

NTT DoCoMo

Description:

Data cable

Model Name or Number:

FOMA USB Cable with Charge Function

Brand Name:

NTT DoCoMo

Description:

Personal Hands Free Headset

Model Name or Number:

Earphone set 01 (stereo) EB-M70090

Page 6 of 23
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3.2. Description of EUT

The equipment under test was a single mode UMTS cellular handset with RFID.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Tested Technology: RFID

Category of Equipment: Transceiver

Channel Spacing: Single channel device

Transmit Frequency Range: 13.56 MHz

Receive Frequency Range: 13.56 MHz

Power Supply Requirement: Nominal 3.7V
Minimum 3.4V
Maximum 4.2V

Tested Temperature Range: Minimum -20°C
Maximum 50°C
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Brand Name: Not Stated
Description: Micro SD Memory Card
Model Name or Number: Not Stated

Brand Name: Not Stated
Description: Dummy Battery

Model Name or Number: Not Stated

Brand Name: Buffalo

Description: USB Hub

Model Name or Number: BSH3UO1
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

e Receiver/ldle mode.

e Constantly transmitting at full power with a modulated carrier in RFID test mode.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):
e The RFID transmitter test mode was enabled using a USIM supplied by the customer.

o Receiver ldle/standby mode radiated spurious emission tests were performed with the AC Charger
connected to the EUT as this was found to be the worst case during pre-scans. All accessories were
individually connected and measurements made during pre-scans to determine the worst case
combination.

e Transmitter radiated spurious emission tests were performed with the USB cable with charge
function connected to the EUT as this was found to be the worst case during pre-scans. All
appropriate accessories were individually connected and measurements made during pre-scans to
determine the worst case combination.

e Asthe EUT is not capable of transmitting while charging, no AC Mains conducted emissions
tests were performed in transmit mode.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6: Measurement
Uncertainties for details.
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5.2. Test Results

5.2.1. Receiver/ldle Mode AC Conducted Spurious Emissions

Test Summary:

Test Engineer: Sarah Williams Test Date: 27 September 2011
Test Sample IMEL: 357979040014460

FCC Part: 15.107(a)

Test Method Used: As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 36

Results: Live / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBuv) (dB)
0.150000 Live 41.6 66.0 24.4 Complied
0.159000 Live 42.9 65.5 22.6 Complied
0.208500 Live 35.5 63.3 27.8 Complied
1.621500 Live 36.0 56.0 20.0 Complied
3.727500 Live 29.2 56.0 26.8 Complied
16.129500 Live 11.3 60.0 48.7 Complied

Results: Live / Average

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.159000 Live 30.9 55.5 24.6 Complied
0.163500 Live 29.2 55.3 26.1 Complied
0.213000 Live 24.3 53.1 28.8 Complied
1.617000 Live 22.7 46.0 23.3 Complied
3.772500 Live 21.9 46.0 24.1 Complied
16.134000 Live 6.8 50.0 43.2 Complied
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Idle Mode AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak

Frequency Line Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.154500 Neutral 42.5 65.8 23.3 Complied
0.204000 Neutral 36.1 63.4 27.3 Complied
1.248000 Neutral 35.2 56.0 20.8 Complied
1.725000 Neutral 37.6 56.0 18.4 Complied
3.853500 Neutral 329 56.0 23.1 Complied
16.260000 Neutral 11.3 60.0 48.7 Complied

Results: Neutral / Average

Frequency Line Level Limit Margin Result
(MHz) (dBpV) (dBuv) (dB)

0.159000 Neutral 315 55.5 24.0 Complied
0.208500 Neutral 27.8 53.3 25.5 Complied
1.234500 Neutral 241 46.0 21.9 Complied
1.716000 Neutral 27.3 46.0 18.7 Complied
3.844500 Neutral 21.3 46.0 24.7 Complied
16.228500 Neutral 20.8 50.0 29.2 Complied
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Idle Mode AC Conducted Spurious Emissions (continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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5.2.2. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer:

Andrew Edwards

Test Date:

06 September 2011 &
08 September 2011

Test Sample IMEL:

357979040014460

FCC Part:

15.109

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3, 6.4 and 6.5 referencing

ANSI C63.4

Frequency Range:

9 kHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 35
Results: Quasi Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuVv/m) (dB)
41.408 Vertical 17.0 40.0 23.000 Complied
51.388 Vertical 18.2 40.0 21.800 Complied
317.259 Vertical 10.1 46.0 35.900 Complied
869.292 Horizontal 22.0 46.0 24.000 Complied
Note(s):
1. Limits below 30 MHz are specified at a test distance of 30 metres, whilst below 0.49 MHz they are

specified at a test distance of 300 metres. However, as specified by FCC Section 15.31 (f)(2),
measurements may be performed at a closer distance and the measured level corrected to the specified
measurement distance by using the square of an inverse linear distance extrapolation factor
(40dB/decade).

A transducer factor on the measuring instrument was used to extrapolate the results at 3 metres to a
distance of 30 metres where required. A distance extrapolation factor of 40 dB was used.

Final measurement values include corrections for antenna factor and cable losses.

All emissions on the 9 kHz to 150 kHz plot were investigated and found to be radiating from the test site
turntable.

All other emissions shown on the pre-scan plots were investigated and found to be >20 dB below the
applicable limit or below the measurement system noise floor.

Measurements in the range 30 MHz to 1 GHz were performed in a semi-anechoic chamber (RFI Asset
Number KOO01) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference
ground plane in the centre of the chamber turntable. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 metre to 4 metres

Page 14 of 23
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 300 Hz  RF Att 0 dB Marker 1 [T1] RBW 10 kHz ~ RF Att 0 dB
Ref Lvl 6.87 dBYV/m VBW 1 kHz Ref Lvi 0.64 dByYV/m VBW 30 kHz
70 dB* 15.81619382 kHz SwT 8s unit dBYV/m 70 dB* 187.46845177 kHz SWT 760 ms Unit dBYV/m
7 7
10 kHz z 1 MHz 10 MHz
AOP7FCC [ A ] n
6 60|- A0
5 50
A IN1 4 INL
1 1 1v n{ 1MA
3
2 20
TOF TDF
1 1 10
1
1
. .EM\M‘H\
-2 U‘u‘ -20 ‘w‘\\.m
M b ""‘\MAMAMM K M l
- A -30 R
Start 9 kHz Stop 150 kHz Start 150 kHz Stop 30 MHz
Title: 83567 Title: 83567
Comment A: IDLE RSE Comment A: IDLE RSE
Date: 7.SEP.2011 00:08:25 Date: 6.SEP.2011 23:57:25
*
- *>
>

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying

table.
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5.2.3. Transmitter Fundamental Field Strength

Test Summary:

Test Engineer: Andrew Edwards Test Date: 06 September 2011

Test Sample IMEL: 357979040014460

FCC Part: 15.225(a)(b)(c)(d)

Test Method Used: ANSI C63.10 Section 6.4

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 39

Results: Quasi Peak

Frequency Antenna Level Limitat 30 m Margin Result

(MHz) Polarity (dBpV/m) (dBpuvim) (dB)
13.56 90° to EUT -8.4 84.0 92.4 Complied

Note(s):

1. The limit is specified at a test distance of 30 metres. However, as specified by FCC Section 15.31 (f)(2),
measurements may be performed at a closer distance and the measured level corrected to the specified
measurement distance by using the square of an inverse linear distance extrapolation factor

(40dB/decade).

2. A transducer factor on the measuring instrument was used to extrapolate the results at 3 metres to a
distance of 30 metres. A distance extrapolation factor of 40 dB was used.

Marker 1 [T1]
-8.47 dBYV/m
13.56501002 MHz

Ref LvI
60 dB*

RBW
VBW
SWT

10 kHz
30 kHz
25 ms

RF Att 0 dB

unit dByV/m

WWWV'\MU\/‘VMMJ

MAMIANAR At

Center 13.56 MHz 100

[Title: 83567
[Comment A: FUNDAMENTAL FIELD STRENGTH

Date: 6.SEP.2011 19:48:41

kHz/

Span 1 MHz
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5.2.4. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineer: Andrew Edwards Test Date: 06 September 2011 &
07 September 2011
Test Sample IMEI: 357979040014460
FCC Part: 15.225(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Sections 6.3, 6.4 and 6.5 referencing
ANSI C63.4
Frequency Range: 9 kHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 26

Relative Humidity (%): 35

Results: Quasi Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/im) (dB)
40.677 Vertical 27.2 40.0 12.8 Complied
149.169 Horizontal 23.2 43.5 20.3 Complied
162.718 Horizontal 28.2 43.5 15.3 Complied
370.493 Vertical 33.3 46.0 12.7 Complied
894.948 Horizontal 325 46.0 135 Complied
976.332 Horizontal 33.9 54.0 20.1 Complied
Note(s):
1. Limits below 30 MHz are specified at a test distance of 30 metres, whilst below 0.49 MHz they are

specified at a test distance of 300 metres. However, as specified by FCC Section 15.31 (f)(2),
measurements may be performed at a closer distance and the measured level corrected to the specified
measurement distance by using the square of an inverse linear distance extrapolation factor
(40dB/decade).

A transducer factor on the measuring instrument was used to extrapolate the results at 3 metres to a
distance of 30 metres where required. A distance extrapolation factor of 40 dB was used.

Final measurement values include corrections for antenna factor and cable losses.
The emission shown at approximately 13.56 MHz is the fundamental.

All emissions on the 9 kHz to 150 kHz plot were investigated and found to be radiating from the test site
turntable.

All other emissions shown on the pre-scan plots were investigated and found to be >20 dB below the
applicable limit or below the measurement system noise floor.

Measurements in the range 30 MHz to 1 GHz were performed in a semi-anechoic chamber (RFI Asset
Number K0001) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference
ground plane in the centre of the chamber turntable. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 metre to 4 metres.
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Transmitter Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 300 Hz RF Att 10 dB
Ref Lvi 5.94 dBNV/m VBW 1 kHz
70 dB* 15.81619382 kHz SWT 8 s Unit dByV/m
K(
10 kHz v
1 [TIAO 7FcC T ByV/m

15.81619382 kHZ

Ri— MJM

"“MUWJ .

Start 9 kHz

Title: 83567
Comment A: TX RSE

Date: 6.SEP.2011 21:05:05

Stop 150 kHz

I

Varker 1 [T1] RBW 10 kHz  RF Att 10 dB
Ref LvI -8.60 dByV/m VBW 30 kHz
70 dB* 156.50794508 kHz ~ SWT 760 ms Unit dBYV/m
K
1 MHz vl o MHz_g 60 Bw/wln
156.507945¢8 kHZ]
60[ AQC:

‘ l\lq

N1
1MA

1l

MMW#&WWMANM A‘”'I“N\JJW

Start 150 kHz

Title: 83567
Comment A: TX RSE
Date:

6.SEP.2011 20:57:34

Stop 30 MHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying

table.

Page 18 of 23

RFI Global Services Ltd



TEST REPORT

VERSION 1.0

SERIAL NO: RFI-RPT-RP83567JD01B

ISSUE DATE: 12 OCTOBER 2011

5.2.5. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer:

Andrew Edwards

Test Date:

06 September 2011

Test Sample IMEL:

357979040014460

FCC Part:

15.225(c)(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.2

Environmental Conditions:

Temperature (°C): 27

Relative Humidity (%): 39

Results: Quasi Peak Lower Band Edge

Frequency Level Limit Margin Result
(MHz) (dBuV/m) (dBuv/m) (dB)
13.11 -31.9 29.5 61.4 Complied
Results: Quasi Peak Upper Band Edge
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBuV/m) (dB)
14.01 -32.5 29.5 62.0 Complied
Note(s):

1. A transducer factor on the measuring instrument was used to extrapolate the results at 3 metres to a

distance of 30 metres where required.

2. A transducer factor on the measuring instrument was used to extrapolate the results at 3 metres to a
distance of 30 metres where required. A distance extrapolation factor of 40 dB was used.

Marker 1 [T1]
Ref Lvl
60 dB*

-27.35 dByV/m
13.11000000 MHz

RBW
VBW
SWT

10 kHz
30 kHz
25 ms

RF Att 0 dB

unit

dByV/m

“ "

[r11

1

-27.35 dByV/i
3.11004000  MHZ]

S

3011522581

|

[RES}

1

19 dBY
4.0100(000  MHZ]

1

F1

WWWV\J\MW\V\MMJ

frsd |

2

F2

Center 13.56 MHz

Title: 83567
[Comment A: BAND EDGE
6.SEP.2011 19:51:41

Date:

100 kHz/

Span 1 MHz

RFI Global Services Ltd
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5.2.6. Transmitter 20 dB Bandwidth

Test Summary:

Test Engineer: Sarah Williams Test Date: 09 September 2011
Test Sample IMEI: 357979040014460
FCC Part: 2.1049

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (°C): 28
Relative Humidity (%): 37
Results:
20 dB Bandwidth
(kHz)
37.1
Marker 1 [T1] RBW 10 kHz RF Att 0 dB
@Ref Lvl -B2.88 dBm VBW 30 kHz
-50 dBm 13.54166333 MHz SWT 15 ms unit dBm
.
V1|71l -82[.88 dBm) A
13.54166[333 MHz
.
[ 51 63 B Al |LTTT —0.06 dB
7.07414B830 kHz|
-
-80 + +
B2 [-83 dB Y
WJ// \L\“‘u
eofecnlw™! MM,
o
.
130
o
-150
Center 13.56 MHz 10 kHz/ Span 100 kHz
Title: 83567JD01
Comment A: 20DB BW
Date; 03.5EP, 2011 14;14;23
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5.2.7. Transmitter Frequency Stability (Temperature & Voltage Variation)

Test Summary:

Test Engineer:

Sarah Williams

Test Date:

09 September2011 &
05 October 2011

Test Sample IMEI:

357979040014460

FCC Part:

15.225(e)

Test Method Used:

As detailed in ANSI C63.10 Section 6.8.1 and 6.8.2

Environmental Conditions:

Ambient Temperature (°C):

30

Ambient Relative Humidity (%):

34

Results: Maximum frequency error of the EUT with variations in ambient temperature

Temperature (°C)

Time after Start-up

0 minutes

2 minutes

5 minutes

10 minutes

-20 13.559953 MHz 13.559950 MHz 13.559950 MHz 13.559946 MHz
20 13.559988 MHz 13.559988 MHz 13.559986 MHz 13.559986 MHz
50 13.559932 MHz 13.559932 MHz 13.559934 MHz 13.559936 MHz
Frequency with Worst | Frequency Error Frequency Limit (%) Margin (%) Result
Case Deviation (Hz2) Error (%)
(MHz)
13.559932 68 0.000501 0.01 0.009499 Complied

Results: Maximum frequency error of the EUT with variations in nominal operating voltage

at an ambient temperature of 20°C

Supply Flr\lehoJIennac!y I':Vrlggilé;ii/ Frequency | Frequency Limit (%) | Margin (%) Result
Voltage (V) (MH2) (MH2) Error (Hz) | Error (%)
3.4 13.56 13.559986 14 0.000103 0.01 0.009897 | Complied
3.7 13.56 13.559991 9 0.000066 0.01 0.009934 | Complied
4.2 13.56 13.559987 13 0.000096 0.01 0.009904 | Complied

RFI Global Services Ltd
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calculat_ed
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.25dB
20 dB Bandwidth 13 MHz to 14 MHz 95% +0.92 ppm
Frequency Stability 13 MHz to 14 MHz 95% +0.92 ppm
Radiated Spurious Emissions 9 kHz to 30 MHz 95% +3.53 dB
Radiated Spurious Emissions 30 MHz to 1000 MHz 95% +2.94 dB
Transmitter Fundamental Field Strength 13 MHz to 14 MHz 95% +3.53 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 05 Mar 2012 12
A1834 | Attenuator Hewlett Packard 8491B 10444 26 Jul 2012 12
A553 Antenna Chase CBL6111A 1593 26 Mar 2012 12
A649 LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 05 Apr 2012 12
EO013 Environmental Sanyo ATMOS None Calibrated -
Chamber Before Use
K0001 | 5m RSE Rainford EMC N/A N/A 29 May 2012 12
Chamber
M1068 | Thermometer Iso-Tech RS55 93102884 10 Nov 2011 12
M1263 | Test Receiver Rohde & Schwarz | ESIB7 100265 13 Jul 2012 12
M1269 | Multimeter Fluke 179 90250210 20 Jul 2012 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 04 Feb 2012 12
M1568 | Magnetic Loop Rohde & Schwarz | HFH2-Z2 879284/2 27 Jan 2012 12
S011 DC Power Supply | INSTEK PR-3010H 9401270 Calibration not | -
Unit required

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule.

RFI Global Services Ltd
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