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Certificate of Application

Cambridge Test and Measurement Services Ltd., certifies that the product tested was fully
compliant with the requirements of Parts 2 & 74 of the FCC Code of Regulations 47CFR, the
results of which are contained in this test report No: CTMS 2001/1128a

| 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
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Date Testing Finished : 27" March 2001
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Test Engineer X K. D. Barker
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For use in accordance with FCC Rules and Regulations 47 CFR parts 2 and parts 74.

2.1033 (c) (1) Name of applicant

Address of applicant

Contact
2.1033 (¢) (2) FCC Identifier
Model Type Number
2.1033 (c) (3) Installation and operating instructions

2.1033 (¢) (4) Type(s) of emission

2.1033 (c) (5) Frequency range

2.1033 (c) (6) Output power range

2.1033 (c) (7) Maximum power rating (part 74)

2.1033 (c) (8) dc voltage applied to power amplifier
dc current to power amplifier

2.1033 (c) (9) Tune-up procedure for RF power

2.1033 (c) (10) Schematic and description of circuit
2.1033 (¢) (11) Photograph of identification plate / label
2.1033 (c) (12) Photographs of equipment

2.1033 (c) (14) Measurement data

Audio Ltd.

Audio House,
Progress Road,
High Wycombe,
Bucks.

HP12 4JD

Mr. Kishore Patel
NRKHXIR

HXIR

See attachments.

Frequency Modulated
200KF3E

683.10 - 706.90 MHz

10 mW

250 mW

3.0V

N/A

See attachments.
See attachments.
See attachments.
See page 19

This report
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47 CFR Part 2.1033 (c) (14) MEASUREMENT DATA.
RF Power Output at terminals - 47 CFR 2.1046

The transmitter is operated under standard test conditions, using the standard test voltage
from a single AA internal battery. The transmitter is fitted with a temporary 50 ohm antenna
socket to allow conducted measurements to be made. The transmitter, tuned by the
manufacturer in accordance with the stated procedure, was keyed in an unmodulated
condition and the output was connected to a RF Power Meter via a matching Power Sensor.
The RF Power Output was observed and recorded.

The RF Power Output was measured in accordance with the following test configuration,

using the test instruments listed, on the lower, mid and upper frequencies of the switching
range.

(Calibrated items are indicated in Blue)

Power Power
EUT Sensor Meter

Ambient Conditions. Temperature = 25°C Relative Humidity = 24 %
Test instruments used :

RF Power Meter : Hewlett Packard Type HP 435B, S/N 2005A03070.
RF Power Sensor Hewlett Packard Type HP 8481B, S/N 1801A01640

Results in accordance with Part 2.1046 and 74.861. e.(1) Unmodulated Power

TRANSMITTER POWER (mWatts)
683.10 MHz 695.00 MHz 706.90 MHz
9.8 mW 6.32 mW 3.8 mW

LIMIT in 74.861 (e) (1) (ii) 250 mW
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Modulation Characteristics - 47 CFR 2.1047 (a)

The transmitter is operated under standard test conditions and the output monitored with a
modulation analyzer of normal impedance matching that of the transmitter. A test signal of
1000Hz sine wave is applied to the normal input of the modulation circuit via a dummy
capsule to the audio processing circuits, the level adjusted to give £20kHz deviation. Ensuring
the audio input level is maintained constant, the modulation frequency is varied from 50Hz to
25,000Hz. The variation in the depth of modulation is observed and recorded.

The modulation characteristic was measured in accordance with the following test
configuration, using the test instruments listed.

(Calibrated items are indicated in Blue)

Modulation
EUT Analyzer

Audio Analyzer

.—.
AC Generator Voltmeter
Ambient Conditions. Temperature = 25°C Relative Humidity = 24 %
Test instruments used :
Audio Analyzer : Hewlett Packard Audio Analyzer Type HP 8903B, S/IN2836A05420

Modulation Analyzer : Hewlett Packard Mod Analyzer Type HP 8901B, S/IN2642A01009
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Results in accordance with Part 2.1047(a) and 74.681 (e) (3) Modulation
Characteristic.

MODULATION CHARACTERISTIC

dB Relative to 1000 Hz

10 100 1000 10000 100000

Frequency
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Modulation Limiting Characteristics - 47 CFR 2.1047 (b)

The transmitter is operated under standard test conditions and the output monitored with a
modulation analyzer of normal impedance matching that of the transmitter. A test signal of
1000Hz sine wave is applied to the normal input of the modulation circuit via a dummy
capsule to the audio processing circuits, the input level is varied between -50dBm to +0dBm
and the variation in the frequency deviation is observed and recorded.

The test was repeated with the test modulation frequencies of 300Hz and 15000Hz.

The modulation limiting characteristic was measured in accordance with the following test
configuration, using the test instruments listed.

(Calibrated items are indicated in Blue)

Modulation
EUT Analyzer

Audio Analyzer

'—.
AC Generator Voltmeter
Ambient Conditions. Temperature = 25°C Relative Humidity = 30 %
Test instruments used :
Audio Analyzer : Hewlett Packard Audio Analyzer Type HP 8903B, S/IN2836A05420

Modulation Analyzer : Hewlett Packard Mod Analyzer Type HP 8901B, S/IN2642A01009
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Results in accordance with Part 2.1047 (b) and 74.861 (e)
Modulation Limiter Requirements.

Modulation Limiting Characteristic.

80

70
N
T
—; 60
o
k. 50 300 Hz
S =1000 Hz
L 40 —
E /’ ===15000 Hz
) 7 — | IMIT
z ’ ——
> 20 -
LL /

10 Z

0

-50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0
INPUT LEVEL dBm.

LIMIT in 74.861 (e) (3) Maximum Deviation 75 kHz
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Occupied Bandwidth - 47 CFR 2.1049 (e)

The transmitter is operated under standard test conditions. A test signal of 15000Hz sine
wave is applied to the normal input to the modulation circuit, via a dummy capsule to the audio
processing circuits, the input level is at a level of +16dB above that which produces a
modulation depth of 25 kHz deviation.

The output of the transmitter is connected to a spectrum analyzer of normal impedance
matching that of the transmitter. The occupied bandwidth is observed and recorded.

The occupied bandwidth was measured in accordance with the following test configuration,
using the test instruments listed.

(Calibrated items are indicated in Blue)

Spectrum
EUT Analyzer
Audio Analyzer
Modulation
Analyzer
Ambient Conditions. Temperature = 25°C Relative Humidity = 30 %
Test instruments used :
Audio Analyzer : Hewlett Packard Audio Analyzer Type HP 8903B S/N2836A05420

Modulation Analyzer : Hewlett Packard Mod Analyzer Type HP 8901B S/N2642A01009
Spectrum Analyzer : Anritsu Type MS 2602A S/N MT88057
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Results in accordance with Part 2.1049 and 74.861 (e) (5).

RLV: 10.0dBm

AT 25dB

ST 50

RB 30kHz# A:POS
S VB 30kHz#

/

20— ya

-30

\

/

-50 M/
M

Unmodulated
reference level

8.9dBm.

| 4

-b
0.5% Power
Level

R vt
-70

- 80

-90

100 CENTER:695.000 OMHZ [BAND 0] SPAN:500kHz

Frequency of lower -23dB point 694.916 Mhz
Frequency of higher -23dB point 695.079 MHz
Measured Occupied Bandwidth 163 kHz
Occupied Bandwidth Limit 200 kHz
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Spurious emissions at antennaterminals - 47 CFR 2.1051

The transmitter is operated under standard test conditions. The transmitter was modulated
with normal test modulation being a sine wave of 15000Hz and a modulation depth of 50%.
The output of the transmitter was connected to a spectrum analyzer of normal impedance
matching that of the transmitter. The spurious emissions, including harmonics of the
fundamental carrier frequency, were observed.

A carrier notch filter was not necessary when the attenuator of the spectrum analyzer was
adjusted to ensure the spectrum analyzer was not overloaded and maintaining linearity. The
spurious emissions, including harmonics of the fundamental carrier frequency, were
measured and recorded.

The responses found on the wide band scan of the spectrum analyzer were analysed in detail
to determine correct power level. The level on the spectrum analyzer was recorded as being
the level of the spurious emission.

(Calibrated items are indicated in Blue)

»| Spectrum
EUT ‘ Analyzer
AF
Oscillator Modulation
Analyzer

Ambient Conditions. Temperature = 25°C Relative Humidity = 30 %
Test instruments used :
Audio Analyzer : Hewlett Packard Audio Analyzer Type HP 8903B S/N2836A05420

Modulation Analyzer : Hewlett Packard Mod Analyzer Type HP 8901B S/N2642A01009
Spectrum Analyzer : Anritsu Type MS 2602A S/N MT88057
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Results in accordance with Part 2.1051 and 74.861 (6) Emission Limits
Note: Emissions 20dB below limit are not required to be listed

Carrier Frequency (Fc) : 695.00 MHz

Absolute Level Level dB w.r.t limit of
43+10 log power
Frequency Identity dBm dBc Remarks

(MHz) limit - 13 limit - 21
1390 2Fc -56.0dBm -64.0dBc All greater than
2085 3FC -62.0dBm -70.0dBc 20dB within
2780 4Fc -57.0dBm -65.0dBc Specification
3475 5Fc -68.0dBm -76.0dBc Limit.
4170 6FC -63.5dBm -71.5dBc
4865 7Fc -63.0dBm -71.0dBc
5560 8Fc -51.5dBm -59.5dBc
6255 9Fc -49.5dBm -57.5dBc

6950 10Fc -66.0dBm -74.0dBc
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Plots of Spectrum Scans.
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AT 10dB# RB 100kHz# A:POS
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freq
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Frequency Stability - 47 CFR 2.1055 (a) (1) (d) (2)

The transmitter is operated under standard test conditions, using the standard test voltage,
the transmitter, tuned in accordance with the procedure described in the accompanying
documentation, was keyed in an unmodulated condition and the output was connected to a
RF Frequency Counter via an attenuator of normal impedance matching that of the
transmitter.

The temperature was measured over the range of -30° C to + 50 ° C in steps of 10°
The Frequency drift of the EUT was observed and recorded.

The frequency drift was measured in accordance with the following test configuration, using
the test instruments listed.

(Calibrated items are indicated in Blue)

Environmental chamber

»| Frequency
EUT Counter
A
Off Air
Standard
Voltmeter
Thermometer

PSU

The attenuator was at the nominal impedance of the transmitter.
Test instruments used :

RF Frequency Counter : H. P. Modulation Analyzer Type HP 8901B, S/IN2642A01009

Off Air Standard : Quartzlock Type 2A S/IN41125

Climatic Chamber : Heraeus Votsch Type VMT/04/30 S/N 24558
Thermometer : R S Type 206-3722, S/N 831016600

Voltmeter : Hewlett Packard Type HP34401A S/N US36090783.
Power Supply Unit : Kingshill Typel8V10C S/N 561

Ambient Conditions. Temperature = 23°C Relative Humidity = 35 %
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Results in accordance with Part 2.1053 (a) (1) (d) (2) and 74.861 (e) (4)

Frequency Stability.

Temperature Tx Frequency MHz Tx Frequency MHz
°C normal Volts=1.5V low Volts = 1.0V
-30 695.002529 695.002520
-20 695.005544 695.005547
-10 695.006705 695.006702
0 695.006464 695.006460
+10 695.005153 695.005139
+20 695.002749 695.002796
+30 695.000647 695.000606
+40 694.997682 694.997641
+50 694.995102 694.995097
Frequency Error kHz
Minimum 4.910
Maximum 6.705
Limit specified in 74.681.(e) (4) 34.75

Frequency spectrum to be investigated - 47 CFR 2.1057

The level of frequency search was from the lowest radio frequency generated to the 10"
Harmonic of the fundamental frequency, the highest carrier frequency.
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General Information and Attachments.

Equipment Under Test (EUT).

The EUT is a hand held Microphone containing a battery powered transmitter designed to operate
as a low powered auxiliary station in the frequency band allocated to “Auxiliary Broadcasting”.

The FCC technical requirements for this equipment are specified in CFR 47 part 74 subpart H.

Primary Supply Voltage : 1.5V Alkaline AA Cell.
Battery end point Voltage :1.0V
Transmitter can be switched on locally and all other control is via a infra red link remote control unit.

The Transmitter is programmed on three channels at the top, middle and bottom of the band,
(706.90, 695.00 and 683.10 MHz).

The EUT Power Amplifier was fitted with a temporary 50 ohm output cable in place of the internal
antenna, to enable conducted measurements to be performed.

For the power and emissions tests a dummy (deaf) capsule was fitted to the microphone to give an
unmodulated signal.
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PHOTOGRAPHS OF EQUIPMENT

Page No
Microphone Front View, without battery cover 20
Microphone Internal View with head assembly 21
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RF and Audio PCB with Compander removed 24
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Microphone Front View, without battery cover
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Microphone Internal View with head assembly
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Power and processor PCB components

&

F
-
F
o
F
(=2}
(o e]
M~
o
I
<
™
(o]




EQUIPMENT : MICROPHONE TYPE HXIR TEST REPORT NUMBER: CTMS 2001/1128a
FCC Identifier : NRKHXIR CTMS FCC Registration Number : 93385
Page 23 of 32

RF and Audio PCB components
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RF and Audio PCB with Compander removed
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United Kingdom Accreditation Service

ACCREDITATION CERTIFICATE

TESTING LABORATORY
Mo, 1831

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

i aceneadiveal B urakertulie toie 2o detasked in the sehcdale boaring the acereditaion nessber ubowe, Froo time fotime this
schedule wey b resised and eigsued by tbe United Kirgdon Aceredivatian Service,

This Aceredinaiion shall renain in foree uncil the expiry i p:ir_'_@].h_-l_ﬂw_ wahicel bt continuang wempliane:
with Lnited Kingdons Azcreditation Service cequinemnls. Aceredited vrgani<ations me the requirsnzals of
FM SRR IBOALL CGuidy 25 sand Wl pelevant neguirerents ol ke BS FR 1500 U000 serics of standards.
mcitwling thepas o the ameled doeribod io B3 RN IS0 S00T when actiog wosapplicrs producing st roslis.

Initialgbcereditatiom 11 Jane 1997

o

Avcreafiinlion ﬂﬁﬁcfr.[-‘m‘_-n.l Kinpdame Aeeeeditinor Seaied

Thiz cerlificads issoed wiv L6 Juoc 2000 Expiry dite M _‘nla}'zlﬂlt
T Depariinend af Treals sl Dty 10T e suteral e o iemorandum o undenfandg with e United] Bingdoon Actsadilalisg
Serdice (IKAN) through which LRAS i recapnised a5 fle nuvonid bady sespontible T avseasing umd acceediting the comptence ul’
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International Certification Services Limited

Certilicate Numbe

QI0171

I'his is to certily that the
Quaality Management systems of

Cambridge Test and Measurement
Services Limited

have been assessed and registered as mecting thi
requirements of IS0 W2

The scope of registration 1 detatled o %
Schedule bearing this certificate
SGS Yarsbey International Certil 0 Ser

[>
S ERTTNERLL 1YY

Aoliacgl

30 June 1997

This certificate remains

Al aclory mainiemimg

Begiviered {HToe;

NS Yarsley

Iniernational Ceriification Services |

hinge HATROMAL

Amgruirainge Mymie:
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United Kingdom Accreditation Service

TESTING LABORATORY
Mo, 1831

SCHEDULE

Testing Performed at Permanent Laboratory

Address of permanent laboratory

Cambridge Test & Measuremant Services Lid

Labaratory contact,  Mr D Fisher
Tebephone: +44 (0) 1223 BYEE7S

ElectricalEhectronie products
Telecommunicalinng efuipment
IT exuipment

Paper aml pager dovices
MobileToctable radio « PMR
FME wnd ancillary equipment
Frzed/Link PME equipment

Lavw power devices

150 kHz w 30 MHz

PO Box 465 Fax: 444 (0) 1223 876851
5t Andrews Road EMail:
Cambridge
CBd 12
Issue No; 7 Date: 16 June 2000
Materials/Products Tested Type of TesuProperies Measured Standard Specifications
Range of Measurament EquiprmentTachnigues Used
Computers and periphesals 1 EMC TESTS
Domesie applances
Electrical/Ebzctronic coampnents 1.1 Conducted Emissions EN 55010 1: 1997

EN 55014:1993
Discontinuous cnvissions

EN 550122: 19494

CISPR 14-1:1997
Disturbanee power

CISPR 231993

FOC Part 15:1996.

ANME] C63.4:1992

1.2 Radiated Emissions - Eleciric
Field

M MHz 10 | GHz

EN 3501 1:19497
EN 55022:19%4
CISPR 22:1993
PFCC Pare 15:1996
ANEIC63.4:1992

1.3 Mains Harmanics and Flicker

EN 61000-3-2: 1995
EN 6 1 3-3: 19605

l4d  Thscontinuous Emisstons (Clicks):

10 kHz w0 30 MH:

EN 53004-1:1997

I3 Power Abserhing Emissions
Mensurements { Power Clamp)
30 MHz 1o 300 MHz

EM 55004 1:1997

Continued on Shee 2

Bl By et b Kiggden Aciodial i Seivioe, 20-47 Migh S, 1e3osi Midleors. WL LU

[ETTERIT]

AT 0T Sheet | of 5
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United Kingdom Accreditation Service

TESTING LABORATORY SCHEDULE
Me. 1831
Issue No: 7
Testing Performed at Permanent
Laboratory Date: 16 June 2000
Materials/Products Tested Type of TestProperties Measured Standard Specifications
Range of Measurement EquipmentTechniques Used
As listed on Sheea | I EMC TESTS (cont'd)
1.6 Electrostatic Discharge 1EC 801 -2:1991
Upto 15 kY TEC 1000-4-2:1995
EN G1000-4.2: 1995
1.7 Radiated Immunity IEC 1000-4-3:1995
80 MHz 1 1000 MHz, EM GI000-4-3: 1906
1.4 GHz 10 2.0 GHz Including Amendment 121998
up o 10 Vim ENWV S0140:1993
BNV 50204:1995
1.8 Fasi Transiem and Burst 1EC 801-4: 1988
Immnily TEC 1000-4-4:1995
EN 61000-4-4; 1905
150 T637:Part 1:19%0
1.9 Surge lmanunity 1EC 1000-4-5:1995
EN 61000-4-5; 1905
LNV S0142: 1094
10 Conducted Rudio Frequency 1EC 61000-4-6: 1996
Disturhance EN G1000-4-6: 1906
ENY 5014]:1993
1.1 Maoins Dips and Interruptions 1EC 1000-4.11:]904
EN 61000-4-1 [ 1994
102 Magnctic Field Immunity EN 61000-4-£:1994
Continued on Sheet 3

s by thes Uiidiend Hagdos Acvesiitason Service, 2187 High Sweee, Fedlenn, Middlses, TWISAUN  (AM= AMP}  (1811C0_007) Sheet2of 5
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United Kingdom Accreditation Service

TESTING LABORATORY
M. 1831

Laboratery

Testing Performed at Permanent

SCHEDQULE

Issue Moy 7

Date: 16 Juno 2000

Materals/Products Tested

Type of TestPropedies Measured
Aange of Measursment

Standard Specifications
Equipment'Techniques Used

A lisvedd o Sheer §

1 EMC TESTS (convd)
L13 EMC Tests

These peneric and produet
specific fests are included in this
Sehedule. but limited g ose
basic stambands that ane explivitly
listed in Sewtions 1.1 w 1,10,

Ceneric and Product Stamlands
EN S0081-1:1992

EN S0081.2: 1944

EN 30082-
EN SO082-2: 1966
EN 30F30-4: 1995
EM 50199 1945

EN 5502:3: 1508

EM 60601-1-2: 1903
EM &gz 1 47

EN & [)6.2; 1)
EM 61326:1997

LTS 300 279:1995
ETS 300 329; 1997
ETS 300 339:1994
ETS 300 340:1994
ETS 300 342-1:1997
ETS 300 445: 1996
ETS 300 ddb: 1997
ETS 300 650-1:1997
ETS 300 682:1997
ETS 300 6331997
ETS 300 654:1997
ETS 300 717:1997
ETS 300 741:1998
ETS 300 §26:1997
ETS 300 827:1998
ASINES B0E: 1997
ASINZS 354%;1905
ABNES 4251001994

Fised, Mohile, Postable rcho
cauipmenl
PRAR arxl arcillary equipmeet

Laww power ielemetry

Loy power telecomntaied

Lot prwer devices

Mo (VHF) Ship to shone
Mt (VHF) Shore stations

2 RADIY TESTS

Fregpuency rangs: 9 kHz to 4 GHa
Frower Cutput up 1o 150 W

Teats en Radio Transminers

11 Fregquency

2.2 RF Power, conducted and radiatcd
25 Modulwion

T4 Adgacen clannel power

Continued on Sheer 4

MPT 123401978
MITT 1251:1973
MPT 1305:1994
MFT 13081978
MPT 1502 1993
MET 1514: 1994
MPT 13251993
MPT 13281997
BMET 1329: 1994

vz by 1he United Keapdos Accrodmation Servace. T1-47 High Swees. Felham Middesen, TWIT LN
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EQUIPMENT : MICROPHONE TYPE HXIR
FCC Identifier : NRKHXIR

TEST REPORT NUMBER: CTMS 2001/1128a
CTMS FCC Registration Number : 93385
Page 31 of 32

United Kingdom Accreditation Service

TESTING LABORATORY
Mo, 1831

SCHEDULE

Issue Ma; 7
Testing Performed at Permanent

Laberatory

Date: 16 June 2000

Matenala/Products Tested

Type of TestProparses Measured
Range of Measurement

Standard Specifications
EquipmentTechnigquas Lsed

As listed on Sheel 3

2 RADIO TESTS (coni'dl}

25 Spurious Emisaons - conducted MET 1330: 1994
ansl rclited MPT 13351993

2.6 Transmitter intermadulation BT 1336; 1992
2.7 Transmitter 1eansaent behavour MET 1338 1994
28 Aude response MFPT 1340:1997
2.9 Audie distertion MITI 1344: 1994
MPT 13451994

Tests on Badio Receivers MPFT 1350:1994

MPT I357: 1996
MFT 1360:1994
MIT 13611994
MPFT 1631996
MPT 13741994
MPT 13821997
MIFT 14011993
MPT 1601; 199%
ETS 3000 (it 191
ETS 300 1135: 195
ETE 300 135: 191
ETS 3000 162 19
ETS 300 219: 19493
I-ETS 300 2201542
-ETS 2O 106 1504
ETE 300 328: 19496
ETS 300k 330k 19490
ETS 300 390: 1996
ETS 300 341: 1945
LETS 3 4221505
ETS 300440k 174
ETE 3004540 1945
ETS 300k 676; 19497
ETS 300 719-1: 1996
EN 300 220-1:1997
EM 3000 220.2:1997
EN 300 422:V1.2.8: 1999
EM 30 1781999
EM 300 35TV L1 1999
EN 301 6851999
AS H268.2:1905

AR 205 1945

Sensitivily « 3INAD

Adpacent channel selectivity
Feveiver intermedulation
Co-channel rejecison

L'I-I-.’u:l-!mg perionmance
Spuriogs emissions - conducted
amd radianed

316 Audioresponse

217 Audio disienion

1 pe 1
Th R LR o O

Contineed on Sheel 5
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EQUIPMENT : MICROPHONE TYPE HXIR
FCC Identifier : NRKHXIR

TEST REPORT NUMBER: CTMS 2001/1128a
CTMS FCC Registration Number : 93385

United Kingdom Accreditation Service

TESTING LABORATORY
Me. 1831

Tesling Perfermed at Permanant

SCHEDULE

Is5uwa Mo: 7

FRange of Measurement

Laboratary Date: 16 June 2000 UKAS
TESTING
MateralsProducts Tested Type of TestProperies Measured Standard Speclications

EquipmentTechnigues Used

Eavilitigs:

Open area testsite: 3, Wand 30 m
Sereened Hoom

(Partially Lined RF Absosler)
GaAmid9ms28m

Hereened Room {unlined)
Afmx2bmx25m

Serecned Room (unlined)
I0mx24mx24m

Enviranmental Chanbers {various)

EMD
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