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GENERAL | NFORMATI ON REQUI RED
FOR TYPE ACCEPTANCE

2.1033 BROADCAST ELECTRONICS INC. will manufacture the FCC I D
DDE- STL- 20W 950S in quantity, for use under FCC RULES
PART 74.501, AURAL BROADCAST AUXI LI ARY STATI ONS.

2.1033 (&4) TECHNI CAL DESCRI PTI ON

(1) Type of Em ssion: 20KOF3E, 40KOF3E, 194KF3E,
80KOF8E, 280KF8E, 490KF8E
Bn = 2M + 2DK
M = 20000
D = 22 kHz (Peak Devi ation)
K=1
Bn = 2(20K) + 2(22K)(1) = 84K

ALLOWED AUTHORI ZED BANDW DTH = up to 500 kHz.
74.502(b) (1)

(2) Frequency Range: 944-952 MHz
TEST FREQ 950 MHz.

(3) Power Range and Controls: UNIT has no controls.

(4) Maxi mum Qut put Power Rating: 20 Watts into 50
ohnms resistive |oad.

(5) DC Voltages and Current into Final Amplifier:
FI NAL AMPLI FI ER ONLY

Vce 13.5 Volts
lce 2.6 A

2.1033 (C.10)(7) Conplete Circuit Diagrans: The circuit diagramis
i ncluded as EXHI BIT'S 4A-4E. The bl ock diagram
is included as EXH BIT # 3.

(8) Instruction book. The instruction manual is in-
cluded as Exhibit 7A-7C.

(9) Tune-up procedure. The tune-up procedure is given
In Exhibit # 5A-5E

(10) Description of all circuitry and devices provided
for determ ning and stabilizing frequency. See Exhi bit
6A- 6B.

(11) Description of any circuits or devices enployed
for suppression of spurious radiation, for limt-
i ng nodul ation, and for limting power.
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This circuitry is described in Exhibits 6A-6B.

Limiting Modul ati on:
The transmitter audio circuitry is contained
inICl, 1C2 and |C3.

The deviation is adjustable depending on the setting of R63.
Limting Power: The power output is adjusted by R74.

(12) Digital rnodul ation. This wunit does not wuse
di gi tal modul ati on.

2.983(e) The data required by 2.1046 through 2.1057 is sub-
mtted bel ow.

2.1046 RF power out put.
RF power was neasured with a RF Wattneter.

OUTPUT PONER: 20 Watts or +43 dBm
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APPLI CANT: BROADCAST ELECTRONI CS | NC.

FCC | D: DDE- STL-20W 950S

R F. POAER OQUTPUT TEST PROCEDURE

Transnitter 50 ohm
under test Wat t
Met er
Audi o

Gsci l | at or

2.1047(a)(b) Modul ation characteristics:

AUDI O FREQUENCY RESPONSE

The audi o frequency response was neasured in accordance
with TIA/EI A Specification 603. The audi o frequency
response curve is shown on the next page.

The audio signal was fed into a dumy nicrophone
circuit and into the microphone connector. The
input required to produce 30 percent nodulation

| evel was neasured.

2.1047(b) Audi o i nput _versus_nodul ati on
The audi o input |evel needed for a particul ar per-
percentage of nmodul ation was neasured in accor-
dance with TI A/ EI A Specification 603. The audio
i nput curves versus nodul ation are shown in exhibits
9A - 9C. Curves are provided for audio input frequen
ci es of 300, 1000, and 15000 Hz.

MODULATI ON LI M TI NG CHARACTERI STI CS SEE PAGES 25-27

AUDI O LOW PASS FI LTER
An audio low pass filter is not used in this
unit.
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Broadcast Electronics Inc.
DDE-STL-20W-950S

—&— audio response

e
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2.1049

Cccupi ed bandwi dt h:

Data in the plots show that all sidebands between 50 &
100% fo the authorized bandw dth are attenuated by at

| east 25dB. From 100 to 250% of the authorized band-
width they are attenuated by at |east 35dB and beyond
250% 43 | og(Po) dB. The plot show the transnmitter

modul ated with 15000 Hz(the hi ghest nodul ati on frequen-
cy), adjusted for 50% nodul ation plus 16 dB. The
spectrum anal yzer was set with the unnmodul ated carrier
at the top of the screen. The test procedure diagram
and occupi ed bandwi dth plots foll ow.

OCCUPI ED BANDW DTH MEASUREMENT

Transm tt

under test Coupl er Resi stive

er 50 ohm

Load

Audi o
Osci |l | ator

Spectrum
Anal yzer

Test Equi pnent Setup
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| BRUADCANST ELECTRONICS

FCCID : DDE-STL-20W-950S

JOB # : 250U1
occuPleD BANDWITHPLOT ~ { PAGE 6
o MKR 95@.008 9 MHz
ha REF —-8.7 dBm ATTEN 10 dB + 20 dB -8.42 dBm
12 dB/
RES | BW
1 kKHz
CENTER 950.08008 MHz SPAN 288 kHz
RES BW 1 kHz (i) VBW 188 kHz SWP 18.8 sec
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BROADCAST ELECTRONICS
FCCID : DDE-STL-20W-950S ...,
15 kHz TONE JOB #:250U1 '

20 kHz  DEVIATTION. OCCUPIED BANDWITH PLOT
MKR S50.0908 8 MHz
/Lp REF —8.7 dBm ATTEN 180 dB + 22 dB —411.90 dBm
19 dB/
CENTER

S50 200 | MHZ
STEP| 18 kHz

CENTER 950.008 MHz , SPAN 20080 kHz
RES BW 1 kHz (1) VBW 180 kHz SWP 18.8 sec
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Broadcast Electronics Occupied Bandwidth plot
FCC ID: DDE-STL-20W-9508 15 kHz tone 2.5 kHz dev.

Job 250U1 Page: 8 MKR 9508.000 2 MHz
/LP REF —-32.5 dBm ATTEN O dB +ﬁ‘ dB —-32.69 dBm

10 dB/

OFFSET
-20.0
dB

DL
-82.5
dBm

1

CENTER 950.000 MH=z SPAN 288 kHz
RES BW 1 kHz (i) VBW 38 kHz SWP 1.50 sec
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BROADCAST ELECTRONICS
FCC ID : DDE-STL-20W-950S

19.0 kHz PILOT JOB #:250U1
6.5 kHz DEVIATION OCCUPIED BANDWITH PLOT PAGE : 9
MKR 850.081 2 MHz

/L;CZ REF —-8.3 dBm ATTEN 190 dB + ?Z dB —-410 .50 dBm
19 dB/

MARKER

950401 |2 MHz

—10| 50 dBm

CENTER S950.008 MHz 7 7 SPAN 280 kHz
RES BW 1 kHz (1) VBW 188 kHz SWP 18.080 sec
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PILOT DEVIATION
TOTAL DEVIATION

6.5
86.1+6.5

BROADCAST ELECTRONICS

FCCID : DDE-STL-20W-950S

JOB #: 250U1 PAGE : 10
OCCUPIED BANDWITH PLOT

MKR 9508.888 8 MHz
—26.50 dBm

hﬂ REF

10 dB/

—-8.3 dBm ATTEN 18 dB + 20 dB

l' 1 ) l
MARKER | Il“ l' I
950 | 0090 | 8
—26| 50 dan Il

I

l

[l

L

CENTER S950.808 MHz

RES BW 1 kHz (i)

VBW 18080 kHz
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BROADCAST ELECTRONICS
FCC ID : DDE-STL-20W-950S

108 ¢ 25001
OCCUPIED BANDWITH PLOT
MKR 950.08808 8 MHz
/70 REF —-8.3 dBm ATTEN 10 dB + 20 dB —-8.70 dBm
18 dB/
MARIKER
SHY.L0vBY |8 MHz
—8.V7V0 dBm

lrpr“T'r?"‘il‘l'HIr‘lti LSTLAR JUB i . RBELEE 1] np o rnrrr‘-pr-'”'m:mppnru

{

CENTER 950.008 MHz ' SPAN 588 kHz
RES BW 1 kHz (i) VBW 188 kHz SWP 18.8 sec
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BROADCAST ELECTRONICS

FCC ID : DDE-STL-20W-9508 page: 12

JOB #: 250U1
B oy 983 OCCUPIED BANDWITH PLOT
MKR 950.200 8 MHz
fpp REF_-8.3 dBm ATTEN 18 dB + 20 dB -34.60 dBm
10 dB/
{4 1 II

MARKER “i "i l

S50 000 18 |

—34| 60 d4Bn| If

T
P—

CENTER S50.000 MHz

SPAN 500 kHz
RES BW 4 kHz (i) VBW 108 kHz SWP 10.8 sec
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BROADCAST ELECTRONICS

FCC ID : DDE-STL-20W-950S Page: 13
7 . 5 deviation pilot 3

JOB #:250U1
OCCUPIED BANDWITH PLO1
MKR 950.000 8 MHz
ho REF —8.3 dBm ATTEN 10 dB + 2@ dB -8.90 dBm
10 dB/
MARKER
950, 900 |8 MHz
—8.80 dBm
= F -
CENTER 950.000 MHz ' SPAN 508 kHz
RES BW 1 kHz (i) VBW 188 kHz SWP 18.8 sec
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BROADCAST ELECTRONICS

FCC ID : DDE-STL-20W-950S
Page: 14

7.5 kHz Pilot JOB # : 250U1
100 kHz TOTAL DEVIATION OCCUPIED BANDWITH PLOT
MKR 950 .088 8 MHz
/75 REF —-8.3 dBm ATTEN 10 dB + 20 dB —-27 .30 dBm
12 dB/
Lo L [ N " L
MARKER
957 v | 8
-27.30 q4B i
l' 1 ll
ll I | ll 1
|
l“ |
CENTER S850.08898 MHz SPAN 508 kHz
RES BW 1 kHz (i) VBW 188 kHz SWP 18.0 sec

APPLICANT: BROADCAST ELECTRONICS INC.
FCC ID: DDE-STL-20W-950S
REPORT #: T:\B\BROADCAS\250U1\250U1TestReport.doc

Page 14 of 27



BROADCAST ELECTRONICS
FCC ID : DDE-STL-20W-950S

8.5 DEVIATION 19kHz PILOT JOB # : 250U1

Page: 15

OCCUPIED BANDWITH PLO%
MKR 95@2.000 8 MHz

Ao REF —-8.3 dBm ATTEN 12 dB + 2@ dB ~8.80 dBm
1@ dB/

MARKER

950 PYB |8 MHz n

—8.80 dBm
CENTER 950.000 MHz SPAN 508 kHz

RES BW 41 kHz (i) VBW 108 kHz SWP 1@.8 sec
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8.5 kHz deviation Pilot
100.5 kHz total

BROADCAST ELECTRONICS
FCCID : DDE-STL-20W-950S Page: 16
JOB # : 250U1

OCCUPIED BANDWITH PLOT

MKR S950.008 B8 MHz

ﬁﬂ REF —8.3 dBm ATTEN 180 dB + 282 dB ~-35.30 dBm
18 dB/
' ] 3 l'
MARKER ]
950 800 |8
—-35[ 30 dB

T

% I‘I'i |I

, ,‘

CENTER S50.008 MHz
RES BW 1 kHz (i)

VBW 188 kHz
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2.1051 Spuri ous eni ssions at antenna term nal s(conduct ed):

Data on the followi ng page shows the |eve
ducted spurious responses. The carrier was nodu-

lated 100% using a 2500Hz tone.

spectrum was

scanned from 0.4 to at |east the 10th harnoni c of
fundanental. The measurenents were nmade in

with standard TI A/ El A-603.

accordance

REQUI REMENTS: Em ssions nmust be 43 +10l og(Po) dB bel ow the
mean power output of the transnitter.

43 + 10l 0g(20) = 56.01 dB

EM SSI ON DB BELOW
FREQUENCY CARRI ER
VHz

950. 00 00.0
1900. 00 -80.0
2850. 00 -81.0
3800. 00 -72.0
4750. 01 -91.0
5700. 00 -89.0
6650. 00 -88.0
7600. 00 -89.0
9500. 00 -90.0
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2.1053(a) (b)
NAME OF TEST:

REQUI REMENTS:

TEST DATA:

Em ss

Frequency

ion

MHz

950.

1, 900.
2, 850.
3, 800.
4, 750.
5, 700.
6, 650.
7, 600.
8, 550.
9, 500.

00

00
00
00
00
00
00
00
00
00

Field strength of spurious em ssions:

Attn
dBc

0. 00
79.6

57.

19

85.0

65.
70.
66.
75.
88.
78.

20
14
14
65
44
18

METHOD OF MEASUREMENT:

field strength eni ssions test.
| east the tenth harnonic of the fundamental.

Em ssi ons
mean power

43 + 10 | og(20)

Mar gi n

dB
00.0
23.59
1.18
28.99
9.19
14. 13
10. 13
19.64
32.43
22. 17

nmust
out put

RADI ATED SPURI OUS EM SSI ONS

56. 01 dB

be 43 +10l og(Po) dB bel ow t he
of the transmtter.

The tabul ated data shows the results of the radiated

The spectrum was scanned from 30 MHz to at

This test was conducted per

TI A/ EIl A STANDARD 603 using the substitution method.
the open field test
Newberry, FL 32669.

Road 45,
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FCC ID: DDE-STL-20W-950S
REPORT #: T:\B\BROADCAS\250U1\250U1TestReport.doc

Page 18 of 27

site of TIMCO ENG NEERI NG,

I NC.

Measurenments were made at

| ocat ed at
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Met hod of Measuring Radi ated Spurious Eni ssions

TRANSM TTER
UNDER TEST

50 OHM RESI STI VE
LOAD

POVER
SUPPLY

Equi prent pl aced on a
rotatable platform 8
above ground.

0 cm
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HP
SPECTRUM
ANALYZER

<-3.0 neters->

Tuned Cal i brated antenna

that may be raised from1l neter
to 4 meters above ground. The
antenna was placed in both the
hori zontal and vertical planes.



2.1055 Frequency stability:
74.561

Tenperature and voltage tests were perforned to verify that
the frequency remains within the .0050% (50 ppm (74.561)
specification limt.

The test was conducted as follows: The transnmtter was placed
in the tenperature chamber at 25 degrees C and allowed to
stabilize for one hour. The transmitter was keyed ON for
one mnute during which four frequency readi ngs were recorded
at 15 second intervals. The worse case nunber was taken

The assigned channel frequency was considered to be the
reference frequency. The tenperature was then reduced to

-30 degrees C after which the transmtter was again all owed
to stabilize for one hour. The transmitter was keyed ON
for one mnute, and again frequency readings were noted at
15 second intervals. The worst case nunber was recorded.
This procedure was repeated in 10 degree increnents up

to +50 degrees C.

MEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 950.001 500

TEMPERATURE°C FREQUENCY_MHz PPM
-30 950. 002 650 +1.21

-20 950. 002 840 +1. 41

-10 950. 002 911 +1. 49

0 950. 002 853 +1.42

10 950. 002 433 +0. 98

20 950. 001 918 +0. 44

30 950. 001 514 +0.01

40 950. 001 602 +0. 11

50 950. 001 535 +0. 04

RESULTS OF MEASUREMENTS: The maxi mum frequency variation
over the tenperature range +1.4 ppm

This unit is powered by AC mains. No frequency variation was noted
over a +/- 15%variation in the input voltage.
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TEST EQUI PMENT LI ST

1. Spectrum Analyzer: HP 8566B- Opt 462, S/ N 3138A07786, w
presel ector HP 85685A, S/ N 3221A01400, Quasi-Peak Adapter
HP 85650A, S/ N 3303A01690 & Preanplifier HP 8449B- OPT HO2,
S/ N 3008A00372

2. Biconnical Antenna: Eaton Mddel 94455-1, S/ N 1057,

3. Biconnical Antenna: Electro-Metrics Mdel BIA-25, S/N 1171

4. Log-Periodic Antenna: Electro-Mtrics Mdel EM 6950, S/N 632

5. Log-Periodic Antenna: Electro-Metrics Mdel LPA-30, S/ N 409

6. Doubl e- Ri dged Horn Antenna: El ectro-Mtrics Mdel RGA-180,
1-18 GHz, S/ N 2319

7. 18-26.3GHz Systron Donner Standard Gain Horn #DBE-520-20

8. Horn 40-60GHz: ATM Part #19-443-6R

9. Line Inpedance Stabilization Network: Electro-Metrics Mdel

EM 7820, w/ NEMA Adapter S/ N 2682

10. Tenperature Chanber: Tenney Engi neering Mdel TTRC, S/N 11717-7

11. Frequency Counter: HP Model 5385A, S/ N 3242A07460

12. Peak Power Meter: HP Mbdel 8900C, S/ N 2131A00545

13. Open Area Test Site #1-3nmeters

14. Signal Generator: HP 8640B, S/ N 2308A21464

15. Signal Generator: HP 8614A, S/ N 2015A07428

16. Passive Loop Antenna: EMCO Model 6512, 9KHz to 30MHz, S/ N
9706- 1211

17. Dipole Antenna Kit: Electro-Metrics Mdel TDA-30/1-4, S/ N 153

18. AC Vol tnmeter: HP Mdel 400FL, S/ N 2213A14499

19. Digital Multineter: Fluke Model 8012A, S/ N 4810047

20. Digital Miultinmeter: Fluke Model 77, S/'N 43850817

21. Oscilloscope: Tektronix Mddel 2230, S/ N 300572

APPLICANT: BROADCAST ELECTRONICS INC.
FCC ID: DDE-STL-20W-950S
REPORT # T:\B\BROADCAS\250U1\250U1TestReport.doc
Page 21 of 27



NAME OF TEST: POAER LI NE CONDUCTED | NTERFERENCE

RULES PART NUMBER: 15. 107

M NI MUM REQUI REMENTS: FREQUENCY LEVEL
MHz uv
0. 450- 30 250
TEST PROCEDURE: ANSI STANDARD C63. 4-1992

THE HI GHEST EM SSI ON READ FOR LINE 1 WAS 48.358 uV @570 kHz.

THE HI GHEST EM SSI ON READ FOR LINE 2 WAS 9.109 uV @17.94 Miz.

THE FOLLOW NG GRAPHS REPRESENT THE EM SSI ONS READ FOR POWERLI NE
CONDUCTED FOR THI' S DEVI CE.

TEST RESULTS: Both |ines were observed. The measurenents in-
dicate that the unit appear to neet the FCC requirenents for
this class of equipnrent.

PERFORMED BY: JCE SCOGLI O
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LINE |

MR 578 kHz

}LP REF 7.@7@ m_'\-" ATTEN B dB + 28 dB 48.358
|
i3 dB/
DL i
258.8
[
[ = :
|
H
!
| I Ir T T || |
START 458 kHz ' STOP 320.88 MHz
RES BW 18 kH=z WEBW 18 kHz SWP 750 msec
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LINE 2

MR 17 .94 MH=z

ﬁD REF 7.878 mYy ATTEN B dB + 282 dB 9.189 v
I
i@ dB/ |
1 |
-
|
DL 1
258 .8
il
L | 4
= | =
|
.
I I IL) 1 - I
START A58 kH=z ' STOP 38.898 MHz
RES BW 18 kH=z VBW 18 kH=z SWE 750 msec
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120000
100000
80000
60000
40000
20000
0

Deviation

Modulation Limiting
Broadcast Electronics, Inc.
DDE-STL-20W-950S

dBm

20

100 Hz

APPLICANT: BROADCAST ELECTRONICS INC.
FCC ID: DDE-STL-20W-950S

REPORT #: T:\B\BROADCAS\250U1\250U1TestReport.doc

Page 25 of 27




120000
100000
80000
60000
40000
20000
0

Deviation

Modulation Limiting

Broadcast Electronics, Inc.

DDE-STL-20W-950S

10 15
dBm

20

1000 Hz
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120000
100000
80000
60000
40000
20000
0

Deviation

Modulation Limiting
Broadcast Electronics, Inc.
DDE-STL-20W-950S

20

15000 Hz
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