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2.1033(c) (1)
2.1033(¢c) (2)

2.1033

(c) (1)

(c)(3)

(c)(4)

74.861 (e)(5)
(c)(6)
(c)(7)
(c)(9)

(c)(10)

(c)(11)

GENERAL | NFORVATI ON REQUI RED
FOR TYPE ACCEPTANCE

AUDI O TECHNI CA CORPORATI ON wi | I nmanufacture the T220D
in quantity, for use under FCC RULES PART 74.801, LOW
PONER AUXI LI ARY STATI ONS.

AUDI O TECHNI CA CORPORATI ON
2206 NARUSE, MACH DA
TOKYO, 194

JAPAN

TECHNI CAL DESCRI PTI ON

Maxi mum Qut put Power Rating: 1 Watt into 50 ohns
resi stive | oad.

I nstruction book. The instruction nmanual is included
in the exhibits.

Type of En ssion: 126KOF3E

Bn = 2M + 2DK

M= 3 kHz

D = 60 kHz

K=1

Bn = 2(3k) + 2(60k)(1) = 126k
ALLOWNED AUTHORI ZED BANDW DTH = 200 kHz.
Frequency Range: 655- 680 MHz

Power Range and Controls: UNT has no controls.
DC Voltages and Current into Final Anplifier:

FI NAL AMPLI FI ER ONLY

Hi gh
Vce = 3.0 VDC
lce = 0.317 A

Pin = 0.951 Watts

Tune-up procedure. The tune-up procedure is included
in the exhibits.

Conplete Circuit Diagrans: The circuit diagram and
bl ock diagram are included in the exhibits.
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2.1033

2.1033

2.1033

2.1046

(c)(12) Photo or Drawi ng of Label and sketch of |ocation
Pl ease see the exhibits.

(c)(13) Phot os of Equi pnent:

Pl ease see the exhibits.

(c)(14) Description of all circuitry and devi ces provided
for deternining and stabilizing frequency.
Description of any circuits or devices enployed for
suppression of spurious radiation, for limting
nmodul ation, and for limting power.

This circuitry is included in the exhibits.
Limting Modul ati on:
The transnmitter audio circuitry is contained in
| C101, 1C102 and | C103.
Limting Power:
There is no provision for limting power.
(15) Digital nodulation. This unit does not use digita
nodul ati on.

(c)(16) The data required by 2.1046 through 2.1057 is

submi tted bel ow.
RF power out put
RF power neasured is:
QUTPUT PONER: 0.008 WATTS ERP
R F. POAER OUTPUT TEST PROCEDURE
transmitter
under test spec
analyzer
«—— 3 Mirg ——=
Signal
Generator
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2.1047(a) (b) Modul ati on characteristics:

AUDI O_FREQUENCY _RESPONSE

The audi o frequency response was neasured in
accordance with TIA/ElI A Specification 603. The audio
frequency response curve i s shown bel ow

1723UT4 Audio Frequency Response

+0 : p
5L
d C
B -
_10 1
15 -
100 200 500 1k 2k 5k 10k

Hz

AUDI O LOW PASS FI LTER
The audio I ow pass filter is not required in this
unit.
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I =<

2.1047(b) Audi 0 i nput versus npdul ati on
A plot of the audio input versus deviation is
shown in the follow ng plots.
1723UT4 Modulation Limiting
60 Ap
L |
: | | | |
‘\H\\\\\H\HH\\\\\H\\\\HHH\HHH‘\HHHH LT
-40 -35 -30 -25 -20 -15 -10 -5

dBu
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2.1049 Cccupi ed bandw dt h:

Data in the plots show that all sidebands between 50
& 100% for the authorized bandwi dth are attenuated by
at least 25dB. From 100 to 250% of the authorized
bandwi dth they are attenuated by at |east 35 dB and
beyond 250% 43 + | og(Po) dB. The plot show the
transmitter nmodul ated with 15000 Hz(the highest

nodul ati on frequency), adjusted for 50% nodul ati on
plus 16 dB. The spectrum anal yzer was set with the
un-nodul ated carrier at the top of the screen. The
test procedure di agram and occupi ed bandw dth plots
foll ow.

M crophone transmtter

Test procedure di agram

OCCUPI ED BANDW DTH MEASUREMENT

Coupler
EUT
50 ohm
Load
@ I C]
Audio Oscillator Spectrum
Analyzer

REQUI REMENT: 200kHz EM SSI ON BANDW DTH
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OCCUPI ED BANDW DTH

MOTES:
1723utd occupied bandwidth

REF [dBm] -20.20 SPAN [Hz]) 20000k Timco Engineering, Inc.
=30 -

-40
-a0
-B0
-70
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-90

Amphtude |[dEm]

-100

-0

120

A30 ey LI L e L N L B O L N B N L |
B56.0252 B56. 2252
Frequency [MHz)

RBW VBW gT [sec) Pesk 656128 -3020 LI |&
300H 100 kHz
: MkRZ 0000 000 [ &
Center Frequency [Hz] 556.12504 MEET 0000 000 |:||:|
Marker Delta (Hz) 0.00 HwhE 23076 627 I |E
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2.1051

2.1053(a) (b)
NAME OF TEST:

REQUI REMENTS:

TEST DATA:

TEST DATA:

Spurious em ssions at antenna term nal s(conducted):
Not Applicabl e no antenna connector.

Field strength of spurious eni ssions:

RADI ATED SPURI QUS EM SSI ONS

Em ssi ons nust be 43 + 10l og(Po) dB bel ow t he nean power
output of the transmitter.

43 + 10 | 0g(0.008) = 22.03 dB

Eni ssi on Ant . Corrected |[Coax| Substitution dB
Frequency |Pol arity [EUT Signal [Loss|Antenna (dBd) | Bel ow
Mz Readi ng |[(dB) Carrier
(dBc)
656. 10 v 8. 90 0 0.1 0
1312. 20 \% -49. 80 1.06 4.2 55. 46
1968. 30 \% -47.70 1.19 523 52. 46
2624. 40 \% -53.70 1.31 6.95 56. 86
3280. 50 \ -52. 60 1.38 /.42 55. 36
3936. 60 \ -35.50 1.44 7. 55 38.19
4592. 70 \% -41.70 1.52 8.24 43.78
5248. 80 H -60. 70 1.65 8.05 63.1
5904. 90 \ -56. 60 1.86 8.92 58. 34
6561. 10 H -58. 90 1.96 8.95 60. 71
Emi ssi on Ant . Corrected|Coax| Substitution dB
Frequency |Pol arity [EUT Si gnal [Loss|Antenna (dBd) | Bel ow
MHz Readi ng |[(dB) Carrier
(dBc)
678. 40 \% 8.90 0 0.06 0
1356. 90 \% -49. 40 1.07 4.38 55. 05
2035. 40 \ -53.50 .21 5. 36 58. 31
2713. 90 \% -57. 20 1.32 7.02 60. 46
3392. 40 \% -55. 40 1.39 749 58. 26
4070. 80 \% -45.50 1.46 7.66 48. 26
4749. 30 \% -52.20 1.56 8.05 54. 67
5427. 80 H - 60. 40 1.69 8.26 62. 79
6106. 30 \% -54.00 1.91 8.99 55. 88
6784. 80 H -55.20 1.98 9.66 56. 48
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Met hod of Measuring Radi ated Spurious Em ssions

Hewl ett Packard
Spectrum
Anal yzer
HP8555A

TRANSM TTER 50 OHM RESI STI VE
UNDER TEST LOAD

<-3.0 nmeters-->

Tuned, Calibrated
Ant enna whi ch may
be raised from1m
to 4m above ground
POAER SUPPLY and changed

in polarization

Equi pnent pl aced 80 cm above ground
on a rotatable platform

METHOD OF MEASUREMENT: The tabul ated data shows the results of the
radi ated field strength em ssions test. The spectrumwas scanned from
30 to at least the tenth harmonic of the fundamental. This test was
conduct ed per TIA EI A STANDARD 603 using the substitution nethod.
Measurenents were nade at the open field test site of TIMO

ENG NEERI NG, INC. |ocated at 849 NNW State Road 45, Newberry, FL
32669.
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2.1055 Freqguency stability:
74.861(e) (4)

Tenperature and voltage tests were perforned to verify
that the frequency remains within the .0050% (50 ppm
(74.861 e.4) specification limt.

The test was conducted as follows: The transmitter was
placed in the tenperature chanber at 25 degrees C and
allowed to stabilize for one hour. The transmtter was
keyed ON for one mnute during which four frequency

readi ngs were recorded at 15 second intervals. The worse
case nunber was taken for tenperature plotting. The

assi gned channel frequency was considered to be the
reference frequency. The tenperature was then reduced to
-30 degrees C after which the transmtter was again
allowed to stabilize for one hour. The transmitter was
keyed ON for one minute, and agai n frequency readi ngs were
noted at 15 second intervals. The worst case nunber was
recorded for tenperature plotting. This procedure was
repeated in 10 degree increments up to + 50 degrees C

VEASUREMENT DATA:

Assi gned Frequency (Ref. Frequency): 656.125 294

TEMPERATURE®C FREQUENCY NHz PPM
REFERNCE 656. 125 294
-30 656. 125 18 - 0.17
-20 656. 127 382 + 3.18
-10 656. 128 23 + 4.47
0 656. 128 107 + 4.29
10 656. 127 300 + 3.06
20 656. 126 26 + 1.47
30 656. 125 294 0. 00
40 656. 124 705 - 0.90
50 656. 124 828 - 0.71
Batt. Data Batt. PPM
656. 125 287 - 0.01

RESULTS OF MEASUREMENTS: The test results indicates that
the EUT neets the requirenents.
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Devi ce

3/ 10- Met er
OATS
3-Meter QOATS

AC Vol t net er
Bl ue Tower
Quasi - Peak

Adapt er
Bl ue Tower
RF

Pr esel ect or

Bl ue Tower
Spectrum
Anal yzer
Coaxi al
Cabl e #64

Di pol e
Ant enna Kit
Di pol e

Antenna Kit

Fr equency
Count er
Hygr o-

Ther nonet er

Log- Peri odic

Ant enna

Measuri ng

Tape-7.5M

Modul ati on
Anal yzer

Mul timeter

Silver Tower
Preamplifier
Silver Tower
Quasi - Peak
Adapt er
Silver Tower
RF
Presel ect or
Silver Tower
Spectrum
Anal yzer
System One

Manuf act ur er

TEI

TEI

HP

HP

HP

HP

Senfl ex |nc.

El ectro-
Metrics
El ectro-
Metrics
HP
Ext ech
El ectro-
Metrics
Kraftixx
HP
Fl uke
HP

HP

HP

HP

Audi o

Pr eci si on

Model
N A
N A

400FL

85650A
85685A

8568B

60637
TDA- 30/ 1- 4
TDA- 30/ 1-4

5385A

445703

LPA- 25
7. 5M PROFI

8901A
FLUKE- 77- 3

8449B

85650A
85685A
8566B Opt

462

System One

EMC Equipment List

Seri al
Nunber
N A
N A
2213A14499
2811A01279
2620A00294
2928A04729
2848A18049
Ti nco #64
152
153
2730A03025
0602

1122

3435A06868

79510405

3008A01075

3303A01844

2926A00983

3552A22064

3638A08608

SYS1- 45868
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Cal / Char
Dat e
Li st ed
3/ 27/ 04
Li st ed
1/ 13/ 03
CAL 7/19/04
CAL 4/15/03

CAL 4/27/04

CAL 4/15/03

CHAR
1/ 24/ 02
CAL 3/21/01
CAL 9/26/02
CAL 3/7/03
CAL 10/4/02
CAL 8/26/04
CHAR 2/ 1/02
CAL 9/5/01
CHAR
9/ 26/ 01
CAL 3/22/04

CAL 3/22/04

CAL 3/22/04

CAL 3/22/04

CHAR
4/ 25/ 02

Due Date

3/ 26/ 07

1/ 12/ 06

7/ 19/ 06

4/ 15/ 05

4/ 27/ 06

4/ 15/ 05

1/ 24/ 04

3/ 21/ 04

9/ 26/ 05

3/7/05

10/ 4/ 04

8/ 26/ 06

2/ 1/ 04

9/ 5/ 03

9/ 26/ 03

3/ 22/ 06

3/ 22/ 06

3/ 22/ 06

3/ 22/ 06

4/ 25/ 04
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Tan Tower HP 8449B- HO2
Preamplifier
Tan Tower HP 85650A
Quasi - Peak
Adapt er
Tan Tower RF HP 85685A
Presel ect or
Tan Tower HP 8566B Opt
Spectrum 462
Anal yzer
Tenperature Tenney TTRC
Chanber Engi neeri ng

3008A00372

3303A01690

3221A01400

3138A07786
3144A20661

11717-7
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CAL 9/23/03 9/ 23/ 05

CAL 9/23/03 9/ 23/ 05

CAL 9/23/03 9/ 23/ 05

CAL 9/23/03 9/ 23/ 05

CHAR 1/ 22/ 04
1/ 22/ 02
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