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Formal Name:

TEST SPECIFICATION:
FCC "Rules and Regulations', Part 74,
Experimental Radio, Auxiliary, Special Broadcast and Other Program
Distribution Services for Operation in the

494 to 608 MHz Band

Subpart H, Low Power Auxiliary Stations
Sections 74.801 to 74.882

THE FOLLOWING MEETS THE ABOVE TEST SPECIFICATION

Shure Incorporated UT1D Low Power Transmitter

Kind of Equipment: Low Power Transmitter

Test Configuration: Continuously transmitting (Tested at 9 vdc)
Emission Designator: 120KF3E

Transmitter FCC ID: DD4UTID

Model Number: UTID

Serial Number: NA

Dates of Test:

June 13, 2001

Test Conducted For: Shure Incorporated

NOTICE:

222 Hartrey Avenue

Evanston, Illinois 60025-3696
Please see change information listed inside of this report. This report must not be used by
the customer to claim product endorsement by NVLAP or any agency of the United

States Government, and it cannot be reproduced (except in full), without the approval of
D.L.S. Electronic Systems Inc.
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1.0

2.0

3.0

4.0

SUMMARY OF TEST REPORT

It was found that the Shure Incorporated UT1D Low Power Transmitter S/N NA NA meets the
radio interference emission requirements of the FCC "Rules and Regulations", Part 74, Subpart
H, Sections 74.801 to 74.882 for Low Power Auxiliary Stations operating in the 560 to 599 MHz
Frequency Band.

This report contains the following number of pages.

Text, Data Summary & Charts: 68 pages

INTRODUCTION

On June 13, 2001, a series of radio frequency interference measurements were performed on
Low Power Transmitter, S/N NA. The tests were performed according to the procedures of FCC
as stated in Part2 SubpartJ, Equipment Authorization Procedures of the Code of Federal
Regulations 47, by personnel of D.L.S. Electronic Systems, Inc. who are responsible to
Donald L. Sweeney, Senior EMC Engineer.

OBJECT

The purpose of this series of tests was to determine if the test sample could meet the radio
frequency emission requirements of the FCC "Rules and Regulations", Part 74, Subpart H,
Sections 74.801 to 74.882 for Low Power Auxiliary Stations operating in the 560 to 599 MHz
Frequency Band.

TEST SET-UP

All radiated emission tests were performed at D.L.S. Electronic Systems, Inc. The radiated tests

were made with the test item placed on a wooden turntable located in the Test Room with the
receive antenna placed one meter from the device under test.
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5.0

6.0

TEST EQUIPMENT (Bandwidths and Detector Function)

All data was automatically plotted using peak detector function. This information was then used
to determine the frequencies of maximum emissions. Manual measurements were performed on
these frequencies using a peak detector function of the Analyzer with the bandwidths specified
by the FCC. From 200 MHz to 1000 MHz a bandwidth of 100 kHz was used (except for
Occupied Bandwidth), and above 1000 MHz, wide enough bandwidths were used, depending
upon the test being made, to ensure proper measurement of the narrowband signal. A list of the
equipment used can be found in Table 1. All equipment was calibrated per the instruction
manuals supplied by the manufacturer.

RF POWER OUTPUT - PART 2.1046
As stated in PART 74.861 (e-1), the output power should not exceed 250 milliwatts (24 dBm).
The Shure Incorporated UT1D Low Power Transmitter was tuned according to the tune-up

procedures specified in Part 2.1033 (¢-9), and adjusted for its maximum output power.

For this test a conducted measurement was made with the antenna removed and the output of the
device connected via a BNC connector to the test equipment.

Actual Measurements made:

11.2 dBm measured output of the transmitter

LIMIT:

Manufacturer's rated output power (50 ohm system) = 11+3 dBm

NOTE:

See the following pages for the graphs of the actual measurements made:
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GRAPHS TAKEN OF THE RF POWER

OUTPUT MEASUREMENTS

PART 2.1046
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7.0 Modulation Characteristics - Part 2.1047
a. Voice modulated communication equipment

A curve showing the frequency response of the audio modulating circuit over a range of
20 to 20000 Hz is submitted with this report.

NOTE: See the following pages for the actual chart made during testing.

b. Equipment which employs modulation limiting
A family of curves showing the percentage of modulation versus the modulation input
voltage with sufficient information showing the modulation limiting capability
throughout the range of modulating frequencies and input modulating signal levels
employed.
NOTE:

These tests were not run because the UTID does not use limiting.
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GRAPHS TAKEN SHOWING THE FREQUENCY

RESPONSE OF THE

AUDIO MODULATING CIRCUIT

PART 2.1047
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8.0

OCCUPIED BANDWIDTH — PART 2.1049

The frequency bandwidth such that, below its lower and above its upper frequency limits, the
mean powers radiated are each equal to .5% of the total mean power radiated by a given
emission.

As stated in Part 2.1049 c-1 the Shure Incorporated UT1D Low Power Transmitter was
modulated by a 2500 Hz tone at an input level 16 dB greater than that necessary to produce 50
percent modulation. This input level was established at the frequency of maximum response of
the audio modulating circuit.

The Shure Incorporated UT1D Low Power Transmitter uses the same frequency range as
television broadcast monaural transmitters so the test was also run using a 15 kHz input signal
modulated by 85% as stated in Part 2.1049 e-6.

Paragraph e-5 states that the maximum authorized bandwidth shall be 200 kHz for all emissions
inside these frequency bands.

Carson’s Rule:

Section 2.202 (g)

Bn= 2M 2DK, K=l Bn = Bandwidth

M = 15kHz, M = Maximum Modulating Frequency
D = 45kHz, D = Peak Deviation

Bn = 2(15)+2(45)(1) =120 kHz

NOTE: See the following pages for the graphs of the actual measurements made:
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GRAPHS TAKEN OF THE OCCUPIED BANDWIDTH

PART 2.1049

Page 14



OUT1D  S5eHe

LEVEL " FREQUENGY SPAN/DOIV
AEF 1003M cEN 560. 160MHZ S0KHZ g
!Jnrﬂur level -24.5 p | aTion 1 r 10
TEK 1 s

492AP
L T
L | 3 3 —-20
- = o L 30
L =40
= Frit-—1 4 T e e e e et T Tt R S 50
! [ -80
i N 0 a — _l..-' N i i ' s —Tﬂ
1008/ 4008 0-1.8 1iKHZ
VERATICAL aF FREQ RESOLUTION

DISPLAY ATTENUATION HANGE BAHDWIDTH



UT1D Koo Hz ,
LEVEI FREQUENCY SPAN, DIV

= 4008M can 560 . 157MHZ S0KH?Z o
!"-"I.FI.JTJIE‘../F.'I !"El‘ri Ry ‘=1F::’.J B2z Ehﬂﬂf-r__mm[ufﬁ'rmﬂ L 1

¥

=20
] 1
~30

-40

=50

i, =70

1008/ 4008 0-4.8 ' AKHT

VERTICAL i FA=E RESOLUTION
DISPLAY ATTENUATION HALBE SANDHIOTH



-
—_—

SPAN/DIV
SO0KH:

. —20

EVEL
1008M

FREQUENCY
CEN 560 . 157MHZ
1 level —24.5 dBV = (o dB 7 50% sdcdalrrion,

HITED 2500 Hwz
1EF
JhPu

4924P

« =30

L =80

KHT
AESOLUTION

1008/
VERTICA

IOWIDTH

= B

DISPLAY



OTI1ID oxkH=
LEVEL
10D8M CEd

Fllﬁlﬁ'u'r level “249.9. 4

AEF

FREQUICY
560. 157MHZ

ooy

SPAILDIV
SOKHZ

;.u.f “ATIoe

o8

—20

~30

=50

~60



UT1ID [5« H2
LEVEL FREQUENCY SPAN/DTV
REF 1008M CEs 560. 157MHZ S0KHZ

,Ilu-.ﬁu': l[eve | ~2v1.5 4 = [ edpl Arien

48220

1008/ 4008 0-1.8 1KHZ
VERTICAL Ar FHE
DISPLAY AT TENUATION RANGE BALRIWIOTH

JaM

=30

~40

=50



UTrtry SooHs

LEV FREQUENCY SPAN. DIV
AHEF 10D0BM CEN 598 . 625MHZ S50KHZ
ldsur [ -zzdev = ledB > s Medularzen : - +

TEK
492AP

=70

i i i i
1008, 4008 0-1.8 1KHZ
VEATICAL RAF FREQ HAESOLUTION
DISPLAY ATTEMUATION AAMNGE BAMOWIOTH



UTtll 500 r—fEmL
1008M

REF CEN

FREQUENCY
598. 625MHZ

SPAN/DIV
S0KHZ

rthu't | v *%EJGL/,': ledr 7 5% .A_:'ﬂd‘-'_r‘i?"’:"“

| HER T
4924P

LS

1008/
VERTICAL
DISPLAY

4008
AF
ATTENUATION

.,.!.-‘
L "I |

0-1.8 ' IKHZ

FHEQ RESOLUTION
RANBE BANDWIOTH

DM

4
-

-30

=50

=70



SPAN/DIV

RT1ID 2500 H=
LEVEL FREGUENCY
- AEF 1008M cEN 598.625MHZ S0KHZ DM
r_|nw-.1=4'._,--r leve| -22d48L = fadt 7 So%% m_fﬂzjsﬂ . . . 40
e 3= | o
ek 8
492AP
—410
. —20
. -30
L —4D
e 2 e e
. =80
e 4 L 4 4 i i - i - ': '!‘J
1008,/ 4008 0-1.8 1KHZ
VERTICAL A FR=a AESOLUTION
ATTEHUATION AANBE BANDWIOTH

DISPLAY



uTip

TEY

482AP

[OrH=

LEVEL
AEF 1008M

r!w""-‘“r leve] —22 JBW

Cel

FACEUENCY

598.625MH7

1008/
VEATICAL
DISPLAY

W

e

: i |
I E il {ll |

i BT

; ] '

1 ;.I

= ledp > So% Modulagon

SPAN, DIV
S0KHZ

IKHZ
RESOLUTION
BANDHIDTH

L

J3M

-0

~40

-30

...'.'."u



w110  (SuHz

LEVEL FREQUENCY SPAN/DIV
REF 10DBM cEN 598 . 625MHZ S0KHZ =
,_l""'“"” level ~224Buw = /6dB > 5o% Adodul ayice L - io
1 1’ 1] R F
TEK ! {—r—= { Py A
492AP i § | A i l
- =11
& ! I . —40
' !“’:"-F'::irij:_
: T I I I RS L 20
[ SESN BN Sy
S o i
- R el A ~30
B ' AR .
KN -';i,;;‘i--i
i j.’ !i T £ =0
il | t | I '. I ®
§ Jlt g | 1l = ' ~50
&l

|
JremH ) L

L =70

| (- 5 — . ! 1 - i 4 i 4 -
1008, 4008 0-1.8 1KHZ
VEATICAL AF FAEQ HESOLUTION
{ DISPLAY ATTENUATION AANGE ! BANDWIDTH



S  EMC Test Services Report No. 9096

| 1250 Peterson Drive, Wheeling, Illinois 60090, USA

ELECTRONIC SYSTEMS, INC.

9.0

Frequency Deviation and Tolerance - PART 74.861

Paragraph e-3 states that the maximum authorized deviation shall be 75 kHz for all frequency
modulation emissions in the frequency bands 560 to 599 MHz.

Frequency Deviation used: 45 kHz

Paragraph e-4 states that the frequency tolerance of the transmitter shall be .005 percent.

NOTE:

See Section 12 of this test report for the frequency tolerance test results.
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10.0 SPURIOUS CONDUCTED EMISSION MEASUREMENTS AT ANTENNA TERMINALS
PART 2.1051

Spurious conducted emissions were measured at the antenna terminals using an artificial load.
Plots were made showing the amplitude of each harmonic emission with the equipment operated
as specified in 2.1049. As shown by the radiated charts there was no reason to believe that there
were any spurious emissions other than the harmonics that were than individually investigated
when doing the conducted test at the antenna terminals. Measurements were made up to the 10th
Harmonic of the fundamental. The following setup was used showing placement of the

attenuators:
Equipment 0 30° 0
Under Test dB dB Spectrum
Pad cable Pad
Analyzer

The allowed emissions for transmitters operating in the 560 to 599 MHz bands for Shure
Incorporated UT1D Wireless Microphone equipment are found under Part 74, Section 74.861,
Paragraph e-6 for Low Power Auxiliary Stations. This paragraph states the mean power of the
emissions shall be attenuated below the mean output power of the transmitter in accordance with
the following schedule:

(1) On any frequency removed from the operating frequency by more than 50 percent up to
and including 100 percent of the authorized bandwidth: at least 25 dB.

(2) On any frequency removed from the operating frequency by more than 100 percent up to
and including 250 percent of the authorized bandwidth: at least 35 dB.

3) On any frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth: at least 43+10Log10 (mean output power in watts) dB.

NOTE: See the following pages for the data ad graphs of the actual measurements made:

NOTE: This test was not run because there is no detachable antenna.
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CONDUCTED EMISSION DATA TAKEN FOR

SPURIOUS EMISSION MEASUREMENTS MADE

AT THE ANTENNA TERMINALS

PART 2.1051

NOTE: This test was not run because there is no detachable antenna.
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CONDUCTED EMISSION GRAPHS TAKEN FOR

SPURIOUS EMISSION MEASUREMENTS MADE

AT THE ANTENNA TERMINALS

PART 2.1051

NOTE: This test was not run because there is no detachable antenna.
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11.0 FIELD STRENGTH OF SPURIOUS EMISSION MEASUREMENTS
PART 2.1053

Radiated measurements were performed at a 1 or 3 meter test distance automatically scanning
the frequency range from 200 MHz to 6000 MHz, depending upon the fundamental frequency.

For the Shure Incorporated UT1D Low Power Transmitter, the highest fundamental frequency is
599 MHz so the scans were made up to 6000 MHz, to cover the tenth harmonic.

All signals in the frequency range of 30 MHz to 200 MHz were measured with a Biconical
Antenna and from 200 MHz to 1000 MHz a Log Periodic Antenna was used as the pickup
devices. From 1000 MHz to 10000 MHz, a Double Ridge Horn Antenna was used. The cables
and equipment were placed and moved within the range of positions likely to find their
maximum emissions. Tests were made in both the horizontal and vertical planes of polarization.

The allowed emissions for transmitters operating in the 560 to 599 MHz bands for Shure
Incorporated UT1D Low Power Transmitter equipment are found under Part 74, Section 74.861,
Paragraph e-6 for Low Power Auxiliary Stations. This paragraph states the mean power of the
emissions shall be attenuated below the mean output power of the transmitter in accordance with
the following schedule:

(1) On any frequency removed from the operating frequency by more than 50 percent up to
and including 100 percent of the authorized bandwidth: at least 25 dB.

(2) On any frequency removed from the operating frequency by more than 100 percent up to
and including 250 percent of the authorized bandwidth: at least 35 dB.

3) On any frequency removed from the operating frequency by more than 250 percent of the
authorized bandwidth: at least 43+10Log10 (mean output power in watts) dB.
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11.0  FIELD STRENGTH OF SPURIOUS EMISSION MEASUREMENTS (CON'T)
PART 2.1053

To determine the LIMIT for Spurious Emissions the following method was used:

Maximum output power in watts:

Maximum Transmitter output power in watts 0.25
Free Space Formula

Convert to 3 meter test distance using the Free Space Formula

\/49.2*ratedwattage = 149.2*0.25)'5 = 1.16904519445001 volts/meter

Distance 3

1.16904519445001 v/m

1169045.19 uV/m

20*Log(1169045.19) 121.36dBuV/m

Spurious emission limit at three meters equals 121.36

The emissions must be reduced by:

43 +10*LOG10(0.25) = 36.98 dB

Therefore, the LIMIT at three meters equals:

121.36 dBuV/m extrapolated level for 0.25 watts
-36.98 dB required reduction below the unmodulated fundamental
84.38 dBuV/M spurious emissions limit
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RADIATED DATA TAKEN FOR FIELD STRENGTH

SPURIOUS EMISSION MEASUREMENTS

PART 2.1053
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Titla: Shure Inc., UT1l 598.6 MHz
Comment A: Vertical, 3 Merters
Date: 11 .JUN. 2001 09:21:52
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Report No

[ TRACE FREQUENGY | LEVEL dBpv/m DELTA LIMIT dB |
1) 1 Average 1.5963 GH=z 58.681 -25.09 Fee iz15°
2). | Awerage 1.3867 GHz2 53.56 | —30.4Y Fee 215°

i1 Averags 1.7959 52.64 i
3} ¥ i | =31.36 Fee 270"
W) 1 Awverage 1.1972 ag.74 |

| =35.2 Fec 2
5} HE Average 4849 o

| -35.51 Fec 315°

1)
2):
3)
<)
5)

Fee Prad limir = §H dBpVim

Titles:
Cormmeri b
Date:

|~ 13.09 F&F TIc

%—:‘S’.H’lf 5 e 7]
l~19.3¢L Tc
boas ot xe
I..:;_'j.i[:l:-’—

Te R$5-133 l/mit = 72 dBpVin

Shure Inc., UTl S598.6 MH=z

Ar: Vertical,

3 meters

11.JUN. 2001 11:27:47
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age - 3.75 Fee 0% l.lm
2% ‘?) ;:v-’.:ragn.—: j::n: GHz= 8. -36.43 Fec 2251, L
3 2 Povre Cage 2 2 GH= a5 .

4) 2 Average 3.1926 GHz 54.18 s i LR b
-34.%1 Fec 150° [ m
-12.75 Tc<
')_; ; P —24.43 e
2) ' ~1¢.Hy xe
3} i i gl To
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Titla:z: Shure Ingc, UT] 598.6 Miz
Commant A: Vertical, 1 meter
Date: 11.JUN.2001 13:44:23
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FREQUENCY

EVEL dBpWv/m E
47 .52 b 35,4y Fos
~2Y. Hy I

Fec Pr7u tmip = EHdBulifm T RS3- 23 limit = 72 dByVin

Ticles: Shure Inc., UTl 5928.6 MH=z
Comment A: Horizontal, 3 Meters
Datea: 11.JUN. 2001 085256
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iTraced:

: FREQUENCY | TEVEL depv/m
Fund.f 2 oOuasi Paeak 598.5200 MH=z | 107.87 | | 7.33 2720% |, Fm
i ! ME az.79 | —41.20 fFec Fe° |1.¥m

e Ouasi Peak
44 . 56 —=39.33 FecC ?#ﬂ 1. “m

;L} 2 Duasi Peak

FCC PR limir = R4 dBuVn T R35-33 limiT= 72 dBuN /o _Fund. Limit = 125 dBpVm

UTl 598.6 MH=

Title: Shurse Inc.,
Comment A Horizontal, 3 Meltarcs
Date: 11.JUN.2001 10:02:09
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Date: 11.JUN.2001 11:51:15
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. EVEL SPuv/m | DELTA LIMIT T |
3) 1 Average Z2.1949 Glz 57.79 —-36.20 Fol g° fo 2
3l
2) - 12.33 Tc

' T Y i o 2

|
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12.0

FREQUENCY STABILITY - PART 2.1055a (Temperature)

The frequency stability was measured from -30° to +50° centigrade at intervals of 10° centigrade
throughout the range. Prior to each frequency measurement, the equipment was left alone for a
sufficient period of time (approximately 30 minutes or more) to allow the components of the
Shure Incorporated UT1D Low Power Transmitter oscillator circuitry to stabilize. The following
information was taken:

FREQUENCY STABILITY FOR TEMPERATURE VARIATION IN MHz:

-30°  598.645468
-20°  598.643281

-10c 0
0°  598.635399
+10° 0

+20°  598.626699
+30°  598.623819
+40° 0

+50°  598.612282

Worst Case Variance:

33186 Hz

As stated in Part 74, Section 74.861 e-4 the Frequency Tolerance and Margin for this range are
as follows:

Frequency Tolerance: 0.00005

Ambient Frequency: = 598624135 MHz

598624135 * 0.00005 29931.20675 Hz

33186 - 29931.20675

3254.79325 Hz Margin

Two frequencies (560.232 & 598.624 MHz) were tested with the worst case being well
within the specified limits.
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GRAPHS TAKEN FOR FREQUENCY

STABILITY WHEN VARYING THE TEMPERATURE

PART 2.1055a

Page 49



Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

illoes pots dus
ZHY 00'E NvdS

ZHW T MBA

(%) 24

00T ME S3d
ZHW BT PO EES HIINZD

"

==

[

——

i

ANED 05 L

ZHW GET rCH"BES

ELECTRONIC SYSTEMS, INC.

DLS /A

B8R 02 NaLLY

e NG A TP

L s 4
ANEP 0" 08 umm.hﬁxwwxm

Md S0d

JEP 01




Report No. 9096
A

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

ELECTRONIC SYSTEMS, INC.

DLS /A

YL Sas gprg dme ZHW T MEA (1) 24 'DOF ME S3M

ZHA O0'E NYdS ZHW LF SPR'EES HIINID

T A

_-_ —
. \ dBhd
VNI L a —
S8R 0T
_ Fq-sT.& 7O~ |
M e .-.-. ) . e ) R 5 .
ANER 056 8 02 N3LLY P S APER 0708 A3H v o

ZHW BOE SFHTEE5 HMA




Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

ELECTRONIC SYSTEMS, INC.

DLS /A

Y has 0OG AMS ZHIW T MEA (t) ZH 00} ME S34
ZHY 00'E NVES . ZMW B2 Epg UES HILNID

M Bid
/BB 0F
o Pt i i P
ATER 04 Bl ap oz N= , nEe 0" .
L8 B 02 NALLY Zewy S ATEP 0708 J3H ol

ZHW TBZ EPT'BES HMW




Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

77 :
TEE D05 dMS ZHW T MBA (T} ZH COF MH 53H

ZHM QO0TE NYdS ZHW ¥F TES"BES HILNID

%%.{ Gk {m J

t_. I -.___.—_ q.*/ _.___T..- _ _-____EH.___ |
| i . _
LY I Md BOd
_ | A
VNIH %
Nv. - JHB 07
| . | | el Lxn7 2,0
ANER QLT g0 02 NILLY 2sovyc ANEP 0°08 H3H /2/G//) 3

ZHW BRE SESTHBS HMW

ELECTRONIC SYSTEMS, INC.

DLS /A




Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

ELECTRONIC SYSTEMS, INC.

L

= .
Eﬁhﬁmm CO°E dM5

ZHY DOTE NvdS

ZHW T MBA

(£)ZH 007 M8 53d
ZHW EL 9€B"BBS H3LNID

!

_ ..
pbiona

i L

¢£¢jr%_;33&

=
:%52:
-

I

I
e

17

1 L-

74

e

ANEF 0S°8E
ZUW 663 929°BES HYK

=

TR

e S0

u.,,,n_w

Bg MNILLY

=S

ANED O'0L 434

AR 0T
|
P 3&.\1 o)




Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

EMC Test Services

m‘ﬁh]um.m 008 dMS
ZHY 00E NYdS

ZHW 3 MBA (T)EH ©COT M8 534

ZHH EB £29'865 HIINID

|
Mg | A

1y
L4 — ﬂ __
[
- o
A
Bugestja ___, .__. d S04
e ] bel. __
AYNIE i m
: | = /BB 63
. _ | WM=\T ) ﬁcﬁ £
ANED OF "BE A0 0P NALLY o #¥S  ANEP 0°05 <3
ZHK 18 E29'BEG MK /= ) EEE

ELECTRONIC SYSTEMS, INC.




i,
N
|

968 DO JIMS ZHW . T MEA (I} ZH 007 ME 53d
ZHY 00'E NYdS ZHW 42 T2 BES HILNID

Report No. 9096

1250 Peterson Drive, Wheeling, Illinois 60090, USA

n
(0]
L
2
(0]
/0]
b7
= d 50d
@) Buries :
M 5 —
. a ' i _m\\u..n__.l wll____ﬁ]__ “u_.ﬂlnnum
AMHE 08 v HE 02 NALLY Pong  ANED 0'08 43H .
ZHW 2HZ 219 BES HMM /= lofsif 2

ELECTRONIC SYSTEMS, INC.



S  EMC Test Services Report No. 9096

A 1250 Peterson Drive, Wheeling, Illinois 60090, USA

ELECTRONIC SYSTEMS, INC.

13.0

FREQUENCY STABILITY - PART 2.1055d (Voltage)
The frequency stability of Shure Incorporated UT1D Low Power Transmitter was measured by
varying the primary supply voltage from 85% to 115% of nominal value for all equipment other

than hand carried battery equipment.

FREQUENCY STABILITY FOR VOLTAGE VARIATION:

85% 0
100% 0
115% 0

This test was not run since the device is battery operated.

FREQUENCY STABILITY FOR HAND HELD DEVICES:

For hand carried, battery powered equipment, the supply voltage was reduced to the battery
operating end point specified by the manufacturer. Readings were taken at the reduced end point
and with a fresh battery:

Fresh Battery verses Battery end point:

Frequency #1 1202.4 Hz
Frequency #2 0 Hz
Frequency #3 0 Hz
Frequency #4 0 Hz
Frequency #5 0 Hz
Frequency #6 0 Hz

As stated in Part 74, Section 74.861 e-4 the Frequency Tolerance and Margin for this range are
as follows:

Frequency Tolerance:  0.00005
Limit: 29.9 kHz

Margin: 28.7 kHz

This is well within the specified limits.
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GRAPHS TAKEN FOR FREQUENCY

STABILITY WHEN VARYING THE

PRIMARY SUPPLY VOLTAGE

PART 2.1055d

PART 2.1053

This is well within the specified limits.
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Red: Supply Voltage = 6.88 Volts DC
Date: 13.JUN.2001 11:01:34
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14.0 PHOTO INFORMATION AND TEST SET-UP
The test set-up can be seen on the accompanying photo page.

Item 0  Shure Incorporated UT1D Low Power Transmitter
FCC ID#: DD4UTI1D SN: NA

Item 1
Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9

Item 10
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15.0 RADIATED PHOTOS TAKEN DURING TESTING.
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15.0 RADIATED PHOTOS TAKEN DURING TESTING

Page 63



S  EMC Test Services Report No. 9096
A 1250 Peterson Drive, Wheeling, Illinois 60090, USA

ELECTRONIC SYSTEMS, INC.

15.0 RADIATED PHOTOS TAKEN DURING TESTING
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16.0 CHANGE INFORMATION

The following changes were implemented during the testing and must be incorporated into the
production units to ensure compliance.

Change 1. There were no changes made at D.L.S. Electronic Systems, Inc.

Change 2.

Change 3.

Change 4.

Change 5.
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16.0 CHANGE INFORMATION (CON’T)

Change 6.

Change 7.

Change 8.

Change 9.

Change 10.

The responsibility of implementing the changes listed in this report is accepted or I certify that no
changes were made

by

Signature Title

for

Company Name Date
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17.0

18.0

RESULTS OF TESTS

The emission test results can be seen on pages at the end of this report. Data sheets indicating the
open field radiated measurements can also be found with this report. Those points on the radiated
charts shown with a yellow mark are background frequencies that were verified during the test.

CONCLUSION

It was found that the Shure Incorporated UT1D Low Power Transmitter, Model Number UTID,
S/N meets the radio interference emission requirements of the FCC "Rules and Regulations",
Part 74, Subpart H, Sections 74.801 to 74.882 for Low Power Auxiliary Stations operating in the
494 to 608 MHz Frequency Band. This test report relates only to the items tested.
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TABLE 1 - EQUIPMENT LIST

Report No. 9096

Test Manufacturer/ | Model Serial Frequency Cal Due Date
Equipment Description Number Number | Range
*Spectrum Hewlett/ 8566B 2240A 25 Hz 22 GHz 10/01
Analyzer Packard 02041
Quasi-Peak Hewlett/ 85650A 2043A 10 kHz - 1 GHz 10/01
Adapter Packard 00121
***Spectrum | Hewlett/ 8591A 3009A 9 kHz- 1.8 GHz 6/02
Analyzer Packard 00700
Receiver Electrometrics EMC-25 772 .01-1000 MHz 10/01
Mark-II1
Meter Module | Electrometrics CRM-25 162 .01-1000 MHz 10/01
Receiver Electrometrics EMC-25 804 .01-1000 MHz 10/01
Mark-III
Meter Module | Electrometrics CRM-25 138 .01-1000 MHz 10/01
Receiver Electrometrics EMC-25 645 .01-1000 MHz 10/01
Mark-III
Meter Module | Electrometrics CRM-25 116 .01-1000 MHz 10/01
Receiver Electrometrics | EMC-30 44168 .01-1000 MHz 9/01
Mark-III
Antenna Electrometrics BIA-25 2453 20 - 200 MHz 4/02
Antenna Electrometrics LPA-25 1114 200 - 1000 MHz 4/02
Antenna Electrometrics BIA-25 2614 20 - 200 MHz 4/02
Antenna Electrometrics LPA-25 1205 200 - 1000 MHz 4/02
Antenna Electrometrics BIA-25 4785 20 - 200 MHz 4/02
Antenna Electrometrics LPA-25 4895 200 - 1000 MHz 4/02
Antenna EMCO 3115 2479 1-18 GHz 3/02

*Firmware Version 29.9.86 Software Version 85864C Rev A
**Firmware Version 14.1.85 Software Version 85864C Rev A
***Firmware Version 5.1.3 Software Version 82301-12029 Rev C

I/O Initial Calibration Only
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