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TEST REPORT ON
STAFF DEVICE

Hand-held PC device with a transmitter operating on
13.560 MHz

FCC Procedures
Part 15

TEST REPORT NUMBER
CTMS 2001/1967
August 2001

Prepared for:

IDEO Europe LTD.
White Bear Yard,
144a Clerkenwell Road,
London,

ECI1R 5DF
United Kingdom.

This results in this report refer to the tested unit only
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CAMBRIDGE

TEST & MEASUREMENT SERVICES

Certificate of Application

Cambridge Test and Measurement Services Ltd., certifies that the product tested was fully
compliant with the requirements of Parts 15 of the FCC Code of Regulations 47CFR, the
results of which are contained in this test report No: CTMS 2001/1967.

| certify that the application was prepared under my supervision and that to the best of my
knowledge and belief, the facts set forth in this application and technical data, are true and
correct.

Signature

Date

Name : David Fisher

Title : Radio Technical Manager
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General Test Information

Date Test Sample Received : 19/07/2001

Date Testing Started : 01/08/2001

Date Testing Finished : 03/08/2001
Equipment Serial Number : N.A. (Test sample)
CTMS Project Number : 2000/1967

Test Engineer : M. Billis

Report Copy No 1
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EQUIPMENT : STAFF DEVICE
FCC ldentifier : PW7 SDVO01

Contents list and Information

2.1033 Application for Certification

For use in accordance with FCC Rules and Regulations 47 CFR parts 2 and parts 15.

2.1033 (b) (1) Name of applicant

Address of applicant

2.1033 (b) (2) FCC Identifier

Model Type Number
2.1033 (b) (3) Installation and operating instructions
2.1033 (b) (4) Brief description of circuit function
2.1033 (b) (5) Block diagram showing frequency
2.1034 of oscillators
2.1035
2.1033 (b) (6)

Report of measurements

2.1033 (7) Photographs of equipment and
identification plate / label

15 Subpart A General

15.31 Measurement standards (OATS)

15.33 Frequency range of radiated
measurements

15.35 Measurement detector and bandwidths

15 Subpart C Intentional Radiators

15.225(a) Radiated emission limits (fundamental)

15.209(a) Radiated emission limits (spurious)

15.225(c) Frequency tolerance of fundamental

General Information and Attachments :

Company Accreditations & Credentials

B

Ideo Europe Ltd.

White Bear Yard,

144a Clerkenwell Road,
London, EC1R 5DF,
United Kingdom.
Contact: Mr. S. O’'Connor,
PW7 SDVO01

Staff Device

User Guide, see exhibit

see exhibit

see exhibit

Page 12

Page 5

Page 6
Page 6

Page 7
Page 10

Page 22
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15.31 Measurement standards
The measurement facilities at Cambridge Test and Measurement Services LTD, are in accordance

with ANCI C63.4 and lodged with the FCC under rule 2.948, a letter from the FCC recognising
compliance with the requirements was dated March 02,1999 with the registration number 93385.

3.
i I 10m

Open Area Test Site (OATS)

EUT Mains Supply:

Fed under the ground plane

- <«¢— Fibre Optic Control

PC Controller

Equipment Test Set Up

N | EUT d
| ! Transmission Axis

K

A

3m/20m
ntenna to EUT Distance

o

where d is the maximum EUT dimension

>
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Frequency spectrum to be investigated - 47 CFR 15.33

The range of frequency search was from 9 kHz 1GHz.

Measurement detector and bandwidths 47 CFR 15.35

Measurements below 1000 MHz are taken using a quasi-peak detector which has been
calibrated to the requirements of CISPR 16-1.

General Test Conditions

Laboratory environment .

Ambient Temperature : 21 °C

Relative Humidity : 50 %

Open Area test Site : 23 °C

Test Instruments used

Receiver: Rohde & Schwarz type ESHS 10
Receiver: Rohde & Schwarz type ESVS 10
Antenna: Schaffner Chase bi-log type CBL6141A
Antenna: Emco active loop type 6502
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Transmitter emission limits- 47 CFR 15.225 and 15.209

The Transmitter (the EUT) was fitted with a new battery, set to continuous transmit and was
placed on a wooden table at a distance of 3m or 20m from the receiving antenna, as
appropriate. The radiated field strength for each spurious emission was detected and
measured on a calibrated receiver.

The antenna was orientated in the horizontal and vertical planes and was raised and
lowered between a height of 1 and 4 metres so as to ensure the maximum level of any
spurious emission was detected.

The EUT was rotated through 360° at each orthogonal axis, the emission levels for each
spurious were observed on the receiver and recorded.

For each of the emissions detected the EUT was switched off to determine the emission
was that of the EUT.

For measurement of emissions below 30 MHz a Calibrated shielded loop antenna was used.
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Results in accordance with Part 15.225 Emission Limits

Field Strength of Fundamental

Operating Emission Identity Result Spec limit at this

Frequency | Frequency frequency
(MHz) (MHz) uv/m @ 30m uv/m @ 30m
13.560 13.560 fundamental (fc) 10.33 10,000

This measurement was carried out at 20m, and the result converted to a 30m equivalent, as the field generated
by the EUT was below the noise floor of the measurement equipment at 30m. The conversion was done using
free space theory, since far field conditions were maintained at 20m, and this distance was still greater than %
wavelength.

Test Instruments used: TMS 916,118,81,907.

Calculations to Support The Results Shown Above.

Formulas From OET Bulletin No. 63 October 1993 page 29:

The measured field strength at 20m was 15.49 pv/m.
Using the equation:

PG/4TD? = E*/120m

this equates to an EIRP of:

P=13.33E°

P=13.33%(239.94*10 9

P=3.198 nW EIRP

The equivalent field strength at 30m was then calculated, by again referring to the formula:
PG/4TD? = E?/120m and transposing for E

E=VP/30

E=V(3.198*10 °/30)

E=10.325 pV/m at 30m

B
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Results in accordance with Part 15.225 Emission Limits
Bandwidth of Fundamental

IDEOQ: Staff Device

dBm  Trace A
-19

-29

-39

-49

. /\
. J 1\

P Sttt ipeand g N W LA AN
-109
-119
Start: 13.547230 MHz Stop: 13.577230 MHz
Res BW: 1 kHz Vid BW: 1 kHz Sweep: 90 ms

The above plot shows the fundamental emission from the EUT at 13.562 MHz on a
spectrum analyser, through a test fixture ( RF coupling device).

The flat line represents the spurious limit for this frequency range, since the spurious limit of
30uV/m at 30m (pt. 15.209) is 9.30 dB above the measured fundamental field strength of
10.33pVv/m.

It can be seen that the transmitted output power from the device is below the spurious limit,
both inside, and outside the designated band of 13.553 MHz to 13.567 MHz.

The device is not capable of transmitting any form of modulation.

Test Instruments used: TMS: 69,907,113.

B
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Results in accordance with Part 15.209 Emission Limits

Field Strength of Harmonics and Spurious Emissions

Operating Emission Antenna Identity Result Spec limit at this

Frequency Frequency @ Orientation frequency_
(MHz) (MHz) uv/m @ 3m uim @ 3m
13.562 47.45 Vertical C.P.U. spurious 9.67 100
13.562 61.05 Vertical C.P.U. spurious 10.96 100
13.562 67.80 Vertical C.P.U. spurious 14.66 100
13.562 169.55 Vertical C.P.U. spurious 16.61 150
13.562 434.00 Vertical C.P.U. spurious 14.89 200

All other emissions greater than 20 dB within Part 15.209 limits

Test Instruments used: TMS 6,907,35,81,118,120,904,916,917,933
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15.225 (c) Frequency Stability with temperature variation
Temperature Frequency (MHz) Variation from reference
(%0)
-30°C 13.562300 +0.0017
-20°C 13.562297 +0.0017
-10°C 13.562266 +0.0014
0°C 13.562219 +0.0011
+10°C 13.562160 + 0.0006
+20°C 13.562072 (reference)
+30°C 13.562028 - 0.0003
+40°C 13.561988 - 0.0006
+50°C 13.561944 - 0.0009

LIMIT: The frequency tolerance of the carrier signal shall be maintained to within £0.01%
of the operating frequency.

TEST EQUIPMENT USED: TMS 49,73,39,80.
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PHOTOGRAPHS OF EQUIPMENT
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Transmitter Front View
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Transmitter Rear View
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Transmitter Top View
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Transmitter Inside View 1
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Transmitter Inside View 2
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Transmitter Inside View 3
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Transmitter Inside View 4
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Transmitter Inside View 5 (Antenna)
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Test Set-up For Radiated Measurements
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CTMS LTD, Company Accreditations & Credentials

Appendix
UKAS Certificate 23
ISO 9002 Certification 24
UKAS Schedule 25



EQUIPMENT : STAFF DEVICE TEST REPORT NUMBER: CTMS 2001/1967
FCC Identifier :PW71 SDV01 CTMS FCC Registration Number: 93385
Page 23 of 29

United Kingdom Accreditation Service

ACCREDITATION CERTIFICATE

TESTING LABORATORY
Me, 1831

Cambridge Test and Measurement Services Lid
PO Box 465
St Andvews Road
Cambridge
CB4 17]

is acemeadiveal to uradertade woats g dhtasted inthe schodsle bearing the aceredieaion nesber ubowe, From time footime thiy
seledule way be reviged and reissued by the Urited Kisgdom Agcredilaion Sorves,

This Agyredinanion shall renain io e uncil the expiry dans prinsed Tlaw, sshicol i continuing cemplianee
with Lnited Kingdon Azereditation Servive cequirennls. Aceredited vrgani<ations mee the require ety ol
Fsd 25001, 10U Guide 25 wnd the relevint negunruenonts ol the BS ER 1500 9000 serics of samfunds,
mcitwling thepas i The tresled doseribod io B3 BN IS0 900 when actiog o sapplicrs producang st reslts

Initialgbcereditatiom 11 Jane 1997

i

Avcreafitiion ﬂﬁﬁcrrﬁ-‘nﬁ-n} Kingdame Areredivmrar Serice

‘This certiffeads isaed vie 1A June 20040 Foxpiry dite 31 May 2001
T Depariinent af Treals amd hsJust vy (0T b suterad e o snemorandum of undecs b with g United] Bingdoon Acreadilalivn
Serdice (LIKAN) through which LA s recapnissd a5 fhe nusonid bady sespontible Toe avscasing imd acceediting the competance of
aganbEns i the fichk of rdasiecment, 1eRing itdpoction anid ocrdiconion of syuema, products and ges |
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5G5S Yarsley
Internatione Certafication Services Limited
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Cambridge Test and Measurement
Services Limited
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30 June 1997
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United Kingdom Accreditation Service

TESTING LABDRATORY
Me. 16D

SCHEDULE

Testing Performed 81 Permanent Labaratory
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SCHEDULE
lssue Na; 7

Date: 16 June 2000

Matenaks/Products Tested

Type of TestProperbes Measured
Range of Measwrement

Standard Specifications
EquipmentTechniguas Wsed

As listed on Sheet 3

i RADIO TESTS (coni'd)

25 Spurious Ermissaons - conducted
sl related

2.6 Transmiteer intermadulation

2.7 Tranzmiter wansient bebaviour

2% Auc respnmnse

2.5 Mwdie distortion

Tests on Badio Beceivers

20 Sem:ilh'lly = SINAD

01 Adpacent channel selectivity

212 Receiver inteomodulation

213 Co-channel rejeciion

114 Blocking perfonmance

2,15 Spurious emissions - conducted
and radianed

216 Auodio TE[HIISE

207 Awdio diswention

e m—

MET 1330: 19494
MPT 1335:1993
BT 1336 1992
MET 1338:1994
MET 1340:1997
MITI 13841994
MPT 13435:1904
MPT 13501994
MPT 1357:1996
MPT 1360: 1994
MPT 1361:1994
MPT 13651996
MPT 1374:1994
MPT 1382:1907
MPT 1401; 1993
MPT 16011993
ETE 30 (& 104
ETS 300 113:1995
ETE 300 [35:1%1
ETS 300 1621993
ETS 300 219: 1993
[-ETS 30 220:154%2
[-ET5 300 2062 19494
ETE 300 328:1996
ETS 300 330514990
ETS 300 390: 1996
ETS 300 341: 1995
BETS M 422:1995
ETE 300 340 1949
ETS 300 454: 14955
ETS 300 676: 19497
ETS 300 719-1: 19
EN 300 2R0- 111997
EM 300 230.2; 1997
EN B0 422:%1.2.8:1999
NS 1781999
EN 300 35TV L1999
EN 301 688: 1999
AR 4208 2:1905

AT 4205 19495
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