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2.

Summary of Test Results

REPORT NUMBER 04-103/3088/1/06

The Handheld Radio Mic S4.4MTX-UL was tested for compliance to the following standard for
licensed transmitters: -

47CFR Part 2, Subpart J : Oct 2005
47CFR Part 74, Subpart H : Oct 2005

Title References Results
1. RF Power Output. 47CFR Part 2, Subpart J conducted: PASSED
radiated: PASSED
2. Modulation 47CFR Part 2, Subpart J frequency PASSED
Characteristics. response:
modulation PASSED
limiting:
3. Occupied Bandwidth 47CFR Part 2, Subpart J PASSED
4.  Spurious Emissions at | 47CFR Part 2, Subpart J PASSED
Antenna Terminals.
5.  Field Strength of 47CFR Part 2, Subpart J PASSED
Spurious Radiation.
6. Frequency Stability. 47CFR Part 2, Subpart J PASSED

This report relates to the equipment tested as identified by a unique serial number and at the time it was
tested. It does not relate to any other similar equipment and performance of the product before or after

the test cannot be guaranteed.

The measurement uncertainty, where stated, is the expanded uncertainty based on a standard
uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately

95%.

Date of Test:

Test Engineer:

Approved By:

Technical Manager.
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3.

Applicant

Brand name of EUT
Model Number(s) of EUTs
Serial Numbers of EUTs
FCC ID (if applicable):

Date when equipment was received by
RN Electronics Limited

Date of test:
Customer order number:

Visual description of EUT:

Main function of the EUT:

REPORT NUMBER 04-103/3088/1/06

Information about Equipment Under Test

BBM Electronics
Kestral House
Garth Road
Morden

Surrey

SM4 4LP
Trantec
S4.AMTX-UL
Not specified

DLAWM-S200

20th April 2006

24th-28th April 2006

Not specified.

Small cylindrical enclosure with microphone
head on the top and off/on switch and antenna on
the bottom. The units main body slides down
approximately 2 inches to reveal a channel

switch.

Handheld microphone with internal transmitter.

EUT Information specification.

Height 280mm
Width 50mm
Depth 50mm
Weight <250gm
Voltage 9v DC

Current required from above voltage source

not specified

EUT Configu

rations for testing.

Choice of model(s) for type testing

Standard model with Mic detached for bench tests.

Method of achieving an unmodulated carrier
frequency

Microphone removed and input left at 0\VVand OHz

Audio capsule / test fixture used

Audio capsule removed and wires soldered.

Declared power level (dBm)

< 250mwW

Declared channel bandwidth (kHz)

< 200kHz

n.b. EUT is also marketed under the brand name TOA Corporation, model # WM-S200.

Description of ancillary equipment connected to the equipment under test, for the purpose of tests, can

be found in Section 10. Auxiliary Equipment.

Any modifications made to the EUT, whilst under test, can be found in Section 11. Modifications

This report was printed on:

File name BBM.103
QOMF21J - 3; FCC CFR 47 PART 2J OCT

14 June 2006
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4.

Specifications

The tests were performed by RN Electronics Engineer Daniel Sims who set up the tests, the test
equipment, and operated it in accordance with the R.N. Electronics Ltd procedures manual and
the relevant standards listed below.

4.1 Relevant Standards
Standard Number Version | Description

4.1.1 | 47CFR Part 74, Oct Part 74 - Experimental Radio, Auxiliary, Special Broadcast
Subpart H 2005 And Other Program Distributional Services.

4.1.2 | 47CFR Part 2, Oct Part 2 - Frequency Allocations And Radio Treaty Matters;
Subpart J 2005 General Rules And Regulations.

4.1.3 | ITU Rec. SM.329 10 Unwanted emissions in the spurious domain

(02/03)

4.2 Measurement Uncertainty

Parameter Uncertainty

RF frequency <+1x 10-7

Audio Output power <+0.5dB

Radiated RF power <+6 dB

Conducted RF power variations <+0.75 dB

using a test fixture

Maximum frequency deviation:

- within 300 Hz and 6 kHz of audio frequency <+5 %

- within 6 kHz and 25 kHz of audio frequency <+3 dB

Deviation limitation <5 %

Radiated emission of transmitter <+6 dB

valid up to 12.75 GHz

Radiated emission of receiver <+6 dB

valid up to 12.75 GHz

Transmitter switch off time <+5 %

4.2 Tests at Extremes of Temperature and Voltage

The following test conditions were used to simulate testing at nominal or extremes.

Temperature Test Conditions Voltage Test Conditions

T amb per ambient conditions of the laboratory V nom 9v DC

T cold -30°C V min 6.8V DC

T hot +50°C V max 9V DC
] A permanent internal RF port was used for testing.
] A test fixture was used for testing.
] A temporary RF port was created for testing.
X The equipment external RF port was used for testing.
File name BBM.103 PAGE 6 OF 43
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5. Tests, Methods and Results
51 Carrier Power
511 Conducted

5111 Test Methods

Test Requirements 47CFR Part 2, Subpart J
Test Method: 47CFR Part 2, Subpart J, Clause §2.1046
Limits: 47CFR Part 2, Subpart J, Clause §74.861(e)(1)(ii)

5.1.1.1.1 Configuration of EUT
The EUT was placed in a temperature controlled chamber and thermal balance was achieved
before testing commenced. Measurements were made at the 50 ohm coaxial transmit / receive
port (EUT’s antenna unscrewed and Coax soldered to connector for this test).

5.1.1.1.2 Test Procedure
Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the ‘“Test Equipment’ Section. The power stated is the maximum power
observed from an average power detector.

5.1.1.2 Test results

Ambient conditions.

Temperature: 20°C Relative humidity: 51%
Bottom Channel Middle Channel Top Channel
Power Measured +8.43dBm +8.31dBm +7.75dBm

Variation in Power observed (dB) Max Power Observed (dBm)
0.68dB +8.43dBm

LIMIT: 250mW (+24 dBm).

5.1.1.3 Test Equipment used
C031, C032, E266

See Section 9 for more details
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51.2 Radiated
5121 Test Methods

Test Requirements 47CFR Part 2, Subpart J
Test Method: 47CFR Part 2, Subpart J, Clause §2.1046
Limits: 47CFR Part 2, Subpart J, Clause §74.861(e)(2)(ii)

5.1.2.1.1 Configuration of EUT
The EUT was placed in a vertical position in a shielded anechoic chamber. New batteries were
used in the EUT. It was confirmed from rotation in three orthogonal planes that a maximum was
found. Measurements were made at 3m distance, then substitution was performed using a
known signal generator.

5.1.2.1.2 Test Procedure
Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the ‘“Test Equipment’ Section. The power stated is the maximum power
observed using a peak detector.

5.1.2.2 Test results

Ambient conditions.
Temperature: 20°C Relative humidity: 44%

Channel Name |[Bl

Channel Frequency BERRSEIIRH
O/P Power Level R SESuE]

ERP Results (dBm) [l

Channel Name L&

Channel Frequency (S0 lgk4
(@12l WET@ AN Max Power

ERP Results (dBm) [aekilely

Channel Name |[glil

Channel Frequency SRk
O/P Power Level RS

ERP Results (dBm) [gXetll

LIMIT: 250mW (+24 dBm).

5.1.2.3 Test Equipment used
E131, E3, TMS933, TMS814

See Section 9 for more details
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5.2 Modulation Characteristics

521 Frequency response
5.2.1.1 Test Methods

Test Requirements 47CFR Part 2, Subpart J
Test Method: 47CFR Part 2, Subpart J, §2.1047
Limits: 47CFR Part 2, Subpart J, 8§74.861(e)(3)

5.2.1.1 Configuration of EUT
The EUT was tested on the bench / in the chamber with the door open and ambient conditions
were monitored.

52.1.2 Test Procedure
Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the ‘“Test Equipment” Section.

5.2.2 Test Results

Ambient conditions.

Temperature: 21°C Relative humidity: 51%

Results for this test are presented graphically, please refer to section6. Graphical Results.

LIMIT: Any form of modulation may be used. A maximum deviation of +/- 75 kHz is permitted when
FM is employed.

5.2.3 Test Equipment used
TMS48, TMS55, E227

See Section 9 for more details
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5.2.2 Modulation Limiting
5.2.2.1 Test Methods

Test Requirements 47CFR Part 2, Subpart J
Test Method: 47CFR Part 2, Subpart J, §2.1047
Limits: 47CFR Part 2, Subpart J, none stated

5.2.2.1 Configuration of EUT
The EUT was tested on the bench / in the chamber with the door open and ambient conditions
were monitored.

5.2.2.2 Test Procedure
Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the ‘“Test Equipment’ Section.

5.2.3 Test Results
Ambient conditions.
Temperature:; 21°C Relative humidity: 51%

Results for this test are presented graphically, please refer to section6. Graphical Results.

524 Test Equipment used
TMS48, TMS55, E227

See Section 9 for more details
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5.3 Occupied Bandwidth
531 Test Methods
Test Requirements: 47CFR Part 2, Subpart J
Test Method: 47CFR Part 2, Subpart J, §2.1049
Limits: 47CFR Part 2, Subpart J, Clause §74.861(e)(5)

5.3.1.1 Configuration of EUT
The EUT was tested on the bench / in the chamber with the door open and ambient conditions
were monitored.

5.3.1.2 Test Procedure
Tests were made in accordance with the Test Method noted above, using the measuring
equipment noted in the 'Test Equipment’ section.

5.3.1.3 Test Results

Ambient conditions.
Temperature: 20°C Relative humidity: 48%

Output Power g4l
Channel Spacing B4 4zV4
Modulation FM

Reference to plot / results

Bottom Channel Middle Channel Top Channel

Bandwidth plot Plot 3 Plot 2 Plot 1
Occupied bandwidth (kHz) 114 115 116
Max. observed occupied bandwidth 116
Results for this test are also presented graphically, please refer to section6. Graphical Results.
LIMIT: 200 kHz
53.14 Test Equipment used

TMS6, TMS55, TMS48, E227

See Section 9 for more details
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54 Spurious Emissions at Antenna Terminals
54.1 Conducted
5411 Test Methods

Test Requirements 47CFR Part 2, Subpart J
Test Methods: 47CFR Part 2, Subpart J, §2.1051
ITU-R Rec. SM.329

Limits: 47CFR Part 2, Subpart J, Clause §74.861(e)(6)(iii)

5.4.1.1.1 Configuration of EUT
The EUT was tested on the bench / in the chamber with the door open and ambient conditions
were monitored.

5.4.1.1.2 Test Procedure
Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the ‘“Test Equipment’ Section. The power stated is the maximum power
observed using a peak detector.

5.4.1.2 Testresults

Ambient conditions.
Temperature: 20°C Relative humidity: 48%

Channel Name High
Channel Spacing BANYGH
Modulation Type R4

Power Level <250mwW

Spurious Frequency | Measured Spurious

(MHz) Level (dBm)
lnone ||
Frequency Range | Plot Number
9k-150kHz
150k - 30MHz 13
30-1000MHz 18
1-2GHz 19
2-2.9GHz 24
2.9-5GHz 25
5-7.5GHz 30
7.5-8.1GHz 31
File name BBM.103 PAGE 12 OF 43
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Channel Name

Mid

Channel Spacing

<200kHz

Modulation Type

FM

Power Level

<250mwW

Spurious Frequency

Measured Spurious

Level (dBm)
9k-150kHz
150k - 30MHz 14
30-1000MHz 17
1-2GHz 20
2-2.9GHz 23
2.9-5GHz 26
5-7.5GHz 29
7.5-8.1GHz 32
Channel Name Low
Channel Spacing RSN
Modulation Type [l
Power Level <250mwW

REPORT NUMBER 04-103/3088/1/06

Spurious Frequency | Measured Spurious
(MHz) Level (dBm)

none ]

Freguency Range | Plot Number

9k-150kHz 10
150k - 30MHz 15
30-1000MHz 16
1-2GHz 21
2-2.9GHz 22
2.9-5GHz 27
5-7.5GHz 28
7.5-8.1GHz 33

NO SPURIOUS FOUND WITHIN 20dB OF THE LIMIT.

LIMIT: 43 + 10LOG(Po) = -13 dBm

54.1.3 Test Equipment used
TMS48, TMS55, TMS6, E227, TMS10, TMS73

See Section 9 for more details
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55 Field Strength of Spurious Radiation.
55.1 Test Methods
Test Requirements: 47CFR Part 2, Subpart J
Test Methods: 47CFR Part 2, Subpart J, 82.1053

ITU-R Rec. SM.329

Limits: 47CFR Part 2, Subpart J, Clause §74.861(e)(6)(iii)

55.1.1 Configuration of EUT
The EUT was placed in a vertical position in a shielded anechoic chamber. It was confirmed
from rotation in three orthogonal planes that a maximum was found. Measurements were made
at 3m distance, then substitution was performed using a known signal generator.

55.1.2 Test Procedure
Tests were made in accordance with the Test Methods noted above using the measuring
equipment noted in the ‘Test Equipment’ Section.

55.2 Test Results

Ambient conditions.
Temperature: 20°C Relative humidity: 49%

Channel Name High
Channel Frequency EaEEIELsr
Channel Spacing ada
Modulation Type &4
Power Level <250mw

Spurious Frequency | Measured Spurious Antenna EUT
(MHz) Level (dBm) Polarisation Polarisation
NONE

Channel Name Mid
(OIS EE Y 730-1MHz
Channel Spacing RSN

Modulation Type |5l
Power Level <250mwW

Spurious Frequency | Measured Spurious Antenna EUT
(MHz) Level (dBm) Polarisation Polarisation
NONE

Channel Name Low
Channel Frequency Rl
Channel Spacing [BAYYGH
Modulation Type il
Power Level <250mW

Spurious Frequency | Measured Spurious Antenna EUT
(MHz) Level (dBm) Polarisation Polarisation
NONE

File name BBM.103 PAGE 14 OF 43
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NO SPURIOUS FOUND WITHIN 20dB OF THE LIMIT.

LIMIT: 43 + 10LOG(Po) = -13 dBm

55.3 Test Equipment Used
E268, E131, E136, E3, TMS77, TMS82,

See Section 9 for more details
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5.6
56.1

Frequency Error

Test Methods

Test Requirements:
Test Method:
Limits:

5.6.1.1 Configuration of EUT

REPORT NUMBER 04-103/3088/1/06

47CFR Part 2, Subpart J
47CFR Part 2, Subpart J, Clause §2.1055
47CFR Part 2, Subpart J, Clause §74.861(e)(4)

The EUT was placed in a temperature controlled chamber and thermal balance was achieved
before testing commenced. Measurements were made at the 50 ohm coaxial transmit / receive

port (EUT’s antenna unscrewed and Coax soldered to connector for this test).

5.6.1.2 Test Procedure

Tests were made in accordance with the Test Method noted above using the measuring
equipment noted in the “Test Equipment’ Section. At each temperature extreme, the EUT was
switched on in the transmit condition for one minute, after which the tests were conducted.

5.6.2 Testresults
Ambient conditions.
Temperature: 22°C

Output Power g0l
(O EUIEIRS Ellgfe]] <200kHZz
Modulation FM

Voltage
Nominal

Temperature

Relative humidity: 45%

Frequency measured(MHz)
Bottom Channel Middle Channel Top Channel

Nominal

Nominal

Nominal

Nominal

Nominal

Minimum

Maximum

Nominal

Nominal

Nominal

Variation on each channel

Overall variation in Frequency %

719.022623 730.098048 743.973470
719.023195 730.098592 743.973968
719.025877 730.101022 743.976124
719.026862 730.101904 743.976941
719.026949 730.101970 743.976998
719.025533 730.100460 743.975439
719.025354 730.100377 743.975395
719.025533 730.100460 743.975439
719.024802 730.099796 743.974605
719.023660 730.098504 743.973426
719.022535 730.097450 743.972315
-2465Hz/+1949Hz | -2550Hz/+1970 |-2685Hz/+1998Hz
-0.00036 / +0.00027

LIMIT: 0.005%

5.6.3 Test Equipment used

TMSG6, E227, E3, TMS10, TMS38, TMS48, TMS73, TMS80

See Section 9 for more details
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6. Graphical Results

Occupied Bandwidth.

Qe BW plot 3 channel 1.J3088-1 3kHz RBW
dBm  Trgeea
20

10

; L

-10 1 L
[ Wi
[
\
|
-60 b ,I{

s bt e s LT T T R
-70
-80
Start: Y18.525000 MHz Stop: 719.525000 MHz
Res B\ 3 kHz Wid By 3 kHz Swweep: 340.00 ms

4127006 3253930 BYW plot 3 channel 1 J3088-1 3kHz RBW . spt MWMS2E02A

Qe BW plot 2 channel 2 J3088-1 JkHz RBWY
dBrm  Trgee a
245

14.5

L)

-15.4 }J \
-25.4 k
-354

-45.4 H‘

-55.48
—_— ...'“_L. A TI.WMMNF MMMM
-7h.4
Start: ¥29.600000 MHz Stop: 730.600000 MHz
Res BW: 3 kHz Wid B 3 kHz Swweep: 340.00 ms
4127106 3:23:1 380k BYY plot 2 channel 2 J3088-1 3kHz RBW spt MS2E024
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Qe BYW plot 1 channel 4 J2088-1 3kHz REYWY
dBrm  Trgee p
24.5

14.5
45 i I
[l
-1584
-84 I \
-3a48 H‘
-45 5 f \
-85.45

oy AN MMMJ M bl

-65.5
-T54
Start: ¥43.475000 MHz Stop: 744.475000 MHz
Res BW; 3 kHz Yid B 3 kHz Swweepn: 340.00 ms
427106 3:20:44@0k BWY plot 1 channel 4 J3088-1 3kHz REW spt MSZE02A
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Conducted Antenna port emissions.

Low Channel.

dBm
-10

-20

-30

-40

-a0

-60

-0

-a0

-an

-100

-110

dBm
-10

-20

-30

-40

-0

-60

-70

-a0

-80

-100

-110

PLOT 10 CHAMMEL 1 13088-1 9-150kHz
Trace A

Start: 9.000000 kHz Stop: 150.000000 kHz
Res B\, 1 kHz Yid B 3 kHz Swweepn: 430.00 ms
427106 34216 ARLOT 10 CHARNMEL 1 J3088-1 9-150kHz 50t MSZE02A

PLOT 15 CHAMMEL 1.J3088-1 150k-30MHz

Trace A

AL A bbb pirid bbbl et
Start: 150.000000 kHz Stop: 30.050000 MHz
Res BW: 10 kHz Wid B 3 kHz Sweep: 3.00 =
427106 34446 RUMOT 15 CHANMEL 1 J3088-1 150k-30MHz. spt MS2E02A
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dBm
10

-10

-20

-30

-40

-a0

-60

-0

-a0

-an

dBm

-19

-29

-39

-48

-549

-64

-79

-89

-89

-104

PLOT 16 CHAMMEL 1 J3088-1 30-1000MHz{20dBpad&offzet used)
Trace A

W% i Lhrbits re R b TIPRRTIPL | FNppPvy me
Start: 30.000000 MHz Stop: 1.000000 GHz
Res BW; 100 kHz Wid By, 100 kHz Swweep: 300.00 ms

42 TR AR VBRI MEL 1 J3088-1 30-1000MHz(20dBpad&offset useMSEa02A

PLOT 21 CHAMMEL 1.J3088-1 1-2GHz (BPF used)

Trace A
Ry
T T vt b L.a..“" I Al hiled
Start: 1.000000 GHz Stop: 2.000000 GHz
Res BW: 1 Hz Wid B 1 Hz Sweepn: 50.00 ms

427106 4:33ALANM21 CHAMMEL 1 J3088-1 1-2GHz (BFF used).spt MS2B02A
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dBm
T

-7

-2T

=37

-47

-a7

-67

-T7

-a7

-ar

-107

dBm
-B1

-16.1

-26.1

-36.1

-46.1

-a6.1

-66.1

-TEA

-86.1

-96.1

-106.1

PLOT 22 CHAMMEL 1 J3088-1 2-2.9GHz (E239 filter)

Trace A

i
|'_JFL.;_. """JL,;“—'—"" ML vt e wu "‘J"‘"MM-.““ bt b L]
Start: 2.000000 GHz Stop: 2.8900000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms

4127006 4:42F00ME 2 CHANMEL 1 J3088-1 1-2GHz (E239 filter).spt MS26024

PLOT 27 CHAMMEL 1.J3088-1 2.9- 5GHz (E238 filter)

Trace A
1
i
hhak J'"‘-VJ"WMMW#1¢F-L g qu..._'.M
Start; 2900000 GHz Stop: 5000000 GHz
Res BW: 1 Hz Wid B 1 Hz Swweep: 100.00 ms

427106 4 APHNETRET CHANMEL 1.J3083-1 2.9- 8GHz (E238 filter).spt MS2B02A

File name BBM.103

QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004, ISSUE 01 OCT 05
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Trace A
2.874825 GHz
-54.0600 dBrm

Trace A
4307692 GHz
-57.6500 dBrm
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dBm
-h

-14

-24

-34

-45

-44

-64

-74

-84

-45

-105

dBm

-16

-26

-36

-4F

-56

-6

-T6

-86

-96

-108

PLOT 28 CHAMMEL 1 J3088-1 5-7.AGHzZ (N438 filter
Trace A

Start: 5.000000 GHz Stop: ¥.500000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms
427106 3R LATTARE CHAMMEL 1 J3088-1 5-7 AGHzZ (M438 filter) spt MS26024

PLOT 33 CHANMEL 1 .13088-1 7.5-8.1GHz {(N438 filter)
Trace A

P IRWANE L WorR P ARERNE B TR NN T .L‘L."JW,FLT P e s I

Start: 7.500000 GHz Stop: 8.100000 GHz
Res BW: 1 Hz Wid B 1 Hz Swweep: 100.00 ms
427106 ARECT BMCHANMEL 1 J3088-1 7.5- 8.1GHzZ (M438 filter) sptS26024

File name BBM.103

QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004, ISSUE 01 OCT 05
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Trace A
A. 749241 GHz
-44.3200 dBrm

Trace A
7.908791 GHz
-55.8900 dBrm
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Middle Channel.

PLOT 11 CHAMMEL 2 J3088-1 3-150kHz

dBm  Trgee p

-10 H—

-20

-30

-40

-a0

-G0

-70

-20

-40 i

100 MMMMM&M&M&MM

-110
Start: 9.000000 kHz Stop: 150.000000 kHz
Res BW: 1 kHz Wid By 3 kHz Sweep: 430.00 ms
4727006 3:49:08 ARLOT 11 CHAMMEL 2 J3088-1 9-150kHz. spt MS2E02A

PLOT 14 CHAMMEL 2 J3088-1 150k-30MHz
dBmM  Trace 4
-10

-20

-30

-40

-a0

-60

-70

-0

-a0

Mo b A A A et L b it st Ml b

-100

-110

Start: 150.000000 kHz Stop: 30.050000 MHz
Res BW: 10 kHz Wid By 3 kHz Sweep: 3.00 5
427106 35257 PWOT 14 CHAMMEL 2 J3088-1 150k-30MHz. spt MS2E02A

File name BBM.103
QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004; ISSUE 01 OCT 05
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dBm
10

-10

-20

-30

-40

-a0

-60

-0

-a0

-an

dBm

-149

-249

-39

-43

-4549

-64

-74

-39

-94

-108

PLOT 17 CHAMMEL 2 13088-1 30-1000MHz{20dBpad&offzet used)
Trace A

Al L et LT CPRP IRV ARP AT P RO A

Start: 30.000000 MHz Stop: 1.000000 GHz
Res BW; 100 kHz Wid By, 100 kHz Swweep: 300.00 ms
42 TRIACT AT SBRMEL 2 J3088-1 30-1000MHz{20dBpad&affset useSTR02A

PLOT 20 CHAMMEL 2 J3088-1 1-2GHz (BPF used)

Trace A
1
v Wiy
LTI D N el
Start: 1.000000 GHz Stop: 2.000000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 50.00 ms

4727006 4:31 ASCAREZ20 CHAMMEL 2 J3088-1 1-2GHz (BPF used).spt MS26024

File name BBM.103
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Trace A
1.459540 GHz
-G33.7000 dBrm
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PLOT 23 CHAMMEL 2 J3088-1 2-2.9GHz (E2329 filter)

dBrm  Trgee p
-7 1 Trace A
Vo 2190603 GHz
AT -60.7900 dBrm
-27
-37
-47
1
-57
-67
W"MJL"%‘F' T:_..n.un...h | NI " o b ._#_‘L..L.Ih. m
W77
-87
-a7
-1a7
Start: 2.000000 GHz Stop: 2.8900000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms
427106 4 4PUOTRMI CHANMEL 2 J3088-1 2-2.8GHz (E235 filter).spt MS2602A
PLOT 26 CHAMMEL 2 13088-1 2.9- 5GHz (E238 filter)
dBm  Trgee p
-B.1 1 Trace A
Vo 4374825 GHz
64 -G2.6200 dBrm
-26.1
-36.1
-46.1
-86.1
iy
661 ]
SV SRRTRPLE WRPT SRSt RO TETRN RUERIRT TR Fere e sl i
-76.1
-86.1
-96.1
-106.1
Start: 2.900000 GHz Stop: 5.000000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 100.00 ms
427106 4. 5P1XETEE CHAMKEL 2 J3088-1 2.9- AGHz (E238 filter).spt MS2E02A
File name BBM.103 PAGE 25 OF 43
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PLOT 29 CHAMMEL 2 J3088-1 5-T.5GHz (MN438 filter

dBrm  Trgee p
-4 1 Trace A
Vo 5.109890 GHz
15 -43.9000 dBm
-25
-38 :
¥
-45
Bila]
-B4&
- nmrr L U R RTINS Mt dtdesy
=75
-84
-95
-105
Start 5000000 GHz Stop: 7.500000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms
472706 5 0RLEETARE CHAMMEL 2 J3088-1 5-7.5GHzZ (N438 filter).spt ME2E02A
PLOT 32 CHAMMEL 2 J3088-1 7.5- 8.1GHz {M438 filter)
dBm  Trgee p
-G 1 Trace A
Vo 8.030470 GHz
16 -58.1600 dBm
-26
-36
-46
1
-A6 i
-G
LT " PP ) [EREETr T ey | 1n_|‘|uhg|.‘: T 'JJM PR ”Lllll.,,‘mr,*
-7TH
-8
-9
-106
Start: 7.500000 GHz Stop: 8100000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 100.00 ms
4727006 SRECTE MMCHAMMEL 2 J3088-1 7.5- 8.1GHz (M438 filter).sptMS26024
File name BBM.103 PAGE 26 OF 43
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Top Channel.

dBm
-10

-20

-30

-40

-a0

-60

-0

-a0

-an

-100

-110

dBm
-10

-20

-30

-40

-a0

-60

-7

-a0

-an

-100

-110

PLOT 12 CHAMMEL 4 13088-1 9-150kHz
Trace A

Start: 9.000000 kHz Stop: 150.000000 kHz
Res B\, 1 kHz Yid B 3 kHz Swweepn: 430.00 ms
427106 3:49:55 ARLOT 12 CHANMEL 4 J3088-1 9-150kHz 50t MSZE02A

PLOT 13 CHAMNMEL 4 13088-1 150k-10MHz
Trace A

ki A S\ B U A A A 1 A 40

Start: 150.000000 kHz Stop: 30.050000 MHz
Res BW: 10 kHz Wid By 3 kHz Sweep: 3.00 5
4727006 35136 RMOT 13 CHARMEL 4 J3088-1 150k-30MHz. spt MS2E02A
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dBm
10

-10

-20

-30

-40

-a0

-60

-0

-a0

-an

dBm

-149

-249

-39

-43

-4549

-64

-74

-39

-94

-108

PLOT 18 CHAMMEL 4 13088-1 30-1000MHz{20dBpad&offzet used)
Trace A

WWMW iy o e - Lk, uJ__'

Start: 30.000000 MHz Stop: 1.000000 GHz
Res BW; 100 kHz Wid By, 100 kHz Swweep: 300.00 ms
42 TRIACT AR EMEL 4 J3088-1 30-1000MHz{20dBpad&affset useMSTR02A

PLOT 19 CHAMMEL 4 13088-1 1-2GHz (BPF used)
Trace A

Lk Jd. LIIM'IIWWM“ i

b m A l"""'*—r"l Prre FTT

Start: 1.000000 GHz Stop: 2.000000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 50.00 ms
4727I06 4:28F00TH 9 CHAMMEL 4 J3088-1 1-2GHz (BPF used).spt ME2E02A

File name BBM.103

QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004, ISSUE 01 OCT 05
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PLOT 24 CHAMMEL 4 J3088-1 2-2 9GHz (EZ39 filter)
dBrm  Trgee p

-7 1 Trace A
Vo 2231968 GHz

A7 -65.0500 dBm

-2T

=37

-47

-a7 T

o7 {

-T7

-a7

-ar

-107

Start: 2.000000 GHz Stop: 2.8900000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms
427106 4486604 CHANMEL 4 J3088-1 2-2. 8GHz (E235 filter).spt MS2602A

PLOT 25 CHAMMEL 4 J3088-1 2.9- 5GHz (E233 filter)
dBm  Trgee p

-B.1 1 Trace A
Vo 2975524 GHz
64 -54 8500 dBrm

-26.1

-36.1

-46.1

-56.1

-66.1

L L PR | RS e T P

-76.1

-86.1

-96.1

-106.1

Start: 2900000 GHz Stop: 5.000000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 100.00 ms
4727I06 4:4BI5ETEE CHAMMEL 4 J3088-1 2.9- 5GHz (E238 filter).spt MEZE02A
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dBm
-h

-14

-24

-34

-45

-44

-64

-74

-84

-45

-105

dBm

-16

-26

-36

-4

-GG

-6

76

-6

-96

-106

PLOT 30 CHAMMEL 4 J3088-1 5-7.5GHz (MN438 filter

Trace A

i

V
ity g e b g A ettt i g i Al e
Start: 5.000000 GHz Stop: ¥.500000 GHz
Res BW, 1 MHz Wid B 1 MHz Swweepn: 100.00 ms

4727006 5ALAETAN0 CHAMMEL 4 J3088-1 5-7.5GHzZ (N438 filter).spt MS26024

PLOT 31 CHAMMEL 4 J3088-1 7.5- 8.1GHz (MN438 filter)

Trace A

R RT AP e PR L e e R Pt TV SRR °F PRI NN RN (TR EURET | T
Start: 7.500000 GHz Stop: 8100000 GHz
Res BYW: 1 MHz Wid Bw: 1 MHz Sweep: 100.00 ms

427006 SRECT #MCHANMNEL 4 J3088-1 7.5- 8.1GHz (M438 filter).spthiS 26024

File name BBM.103

QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004, ISSUE 01 OCT 05

V

REPORT NUMBER 04-103/3088/1/06

Trace A
A.204795 GHz
-50.3700 dBrm
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Modulation Limiting.

Modulation Limiting Channel 1
60000
50000
:f:
S 40000
£ —e— 300Hz
S
2 30000 —=— 1000Hz
> 2500Hz
& - 3000Hz
g 20000
L
10000
0
40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15
Amplitude (dBmV)
Modulation Limiting channel 2
60000
50000
N
z
S 40000
= —e— 300Hz
=
2 30000 —=— 1000Hz
> 2500Hz
§ —— 3000Hz
2 20000
o
LL
10000
0
-40 -35 -30 -25 -20 -15 -10 -5 0O 5 10 15
Amplitude (dBmV)
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Modulation Limiting channel 4
60000
~5 50000
L
C
% 40000 —e— 300Hz
S
8 30000 —=— 1000Hz
> 2500Hz
[
$ 20000 —— 3000Hz
O
e
% 10000
0
-40 -35 -30 -25 -20 -15 -10 -5 0 5 10 15
Amplitude (dBmV)
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Audio Response.

Channel 1 - Bottom Channel (719.025MHz)

Audio Frequency Response

—
‘] I ——

2] —e—-ve deviation

—#— +ve deviation
t t t t
/ 2000 4000 6000 8000 10000 12000 14000 16000

Frequency (Hz)

Audio response relative to 1kHz (dB)

Channel 3 - Middle Channel (730.100MHz)

Audio Frequency Response

2 —&— -ve deviation
/ —#— +ve deviation
0 . . . . . .

/[ 2000 4000 6000 8000 10000 12000 14000 16000

Audio response relative to 1kHz (dB)

Frequency (Hz)

File name BBM.103 PAGE 33 OF 43
QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004; ISSUE 01 OCT 05



©2004 RN ELECTRONICS LIMITED REPORT NUMBER 04-103/3088/1/06
ALL RIGHTS RESERVED

Channel 4 - Top Channel (743.975MHz)

Audio Frequency Response

. /t>:

2 / —e— -ve deviation

/ —#— +ve deviation
0 , , , ,

2000 4000 6000 8000 10000 12000 14000 16000

Audio response relative to 1kHz (dB)

Frequency (Hz)
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7. Photographs

7.1 EUT Front View

TRAMTEC

File name BBM.103 PAGE 35 OF 43
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7.2 EUT Antenna Connector Port

File name BBM.103 PAGE 36 OF 43
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7.3 EUT Display / Controls

File name BBM.103 PAGE 37 OF 43
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7.4 EUT Internal Construction

E
o
0
o

PAGE 38 OF 43
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7.5 Test set-up, spurious emissions

File name BBM.103 PAGE 39 OF 43
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8. Signal Leads
NONE.
File name BBM.103 PAGE 40 OF 43
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9.

Test Equipment Calibration list

REPORT NUMBER 04-103/3088/1/06

The Following is a list of the test equipment currently in use at R.N. Electronics Ltd. EMC test
facility. In line with our procedures, to meet the requirements of 1ISO 9001, the equipment used will be
within calibration for the period during which testing was carried out.

RNNo Model Description 'Manufacturer
Co031 437B Power Meter Hewlett Packard
C032 8482A Power Sensor Hewlett Packard

E131 ESG-3000A Signal Generator Hewlett Packard

E136 3105 Horn Antenna EMCO

E227 6632A System DC Power Supply Hewlett Packard

E268 BHA 9118 1-18 GHz Horn Antenna Schaffner

E3 HP8593E Spectrum Analyser Hewlett Packard
TMS10 TH200 ThermoHygrometer RS Components
TMS38 VMTO04/140 Environmental Oven Heraeus Votsch
TMS48 8901B Modulation Analyser Hewlett Packard
TMS55 8903B Audio Analyser Hewlett Packard
TMS6 MS2602A Spectrum Analyser 100 Hz - 8.5 GHz Anritsu Electric Co Ltd
TMS73 0.083333333 Off Air Standard Quartzlock

TMS77 8673B Synthesised Signal Generator Hewlett Packard
TMS80 206-3722 Digital Thermometer & K Probe RS Components Ltd
TMS814 MP627A Doublet Antenna 200-1700 MHz Anritsu Electric Co Ltd
TMS82 8449B Pre Amplifier 1 - 26 GHz Agilent

TMS933 CBL6141A Bilog Antenna 30MHz - 2GHz York EMC

File name BBM.103
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10. Auxiliary Equipment

10.1 Supplied by BBM Electronics
Auxiliary equipment used for the purpose of test supplied by the above has been listed below

NONE.

10.2 Supplied by RN Electronics Limited
Auxiliary equipment used for the purpose of test supplied by the above has been listed below

NONE.
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11. Modifications

In order for the EUT to produce the results shown within this report the following
modifications, if any, were implemented.

NONE.

File name BBM.103 PAGE 43 OF 43
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Certificate of Test

The equipment noted below has been tested by R.N. Electronics
Limited and conforms with the relevant subpart of chapter 47 of
the Code of Federal Regulations tested per 47CFR2 subpart J.

This certificate relates to the equipment, as identified by unique serial number(s) and further
detailed in the referenced report, in the condition(s) at the time it was tested. It does not relate
to any other similar equipment and performance of the product before or after the test cannot
be guaranteed. Furthermore, this is a certificate of test only and should not be confused with
an equipment authorisation.

Equipment: Handheld Radio Mic
Trantec S4.4MTX-UL
FCC ID (if applicable): DLAWM-S200
Manufacturer: BBM Electronics
Customer Purchase Order Number: Not specified

R.N. Electronics Limited

Report Number: 04-103/3088/1/06
Test Standards: CFR 47 FCC Part 74 subpart H: Oct 2005
Date: 24th-28th April 2006

The measurement uncertainty gives a 95% confidence that the equipment meets the limits
specified in the standards

For and on behalf of Digitally signed by Paul

. P Darragh
R.N. Electronics Limited Pau' DN: CN = Paul Darragh, C |
i =GB, OU = RN Electronics |

Darrag h Date: 2006.06.14 17:33:26

Signature: oroo

: Technical Manager

QMF21J - 3; FCC CFR 47 PART 2 J OCT 2004, ISSUE 01 OCT 05
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Arnolds Court, Arnolds Farm Lane, Mountnessing, Brentwood, Essex CM13 1UT
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