ENG NEERI NG STATEMENT
For Type Certification of
AUDI O TECHNI CA CORPORATI ON

Model :  ATW T601
FCC I D. JFZT601

| am an Electronics Engineer, a principal in the firm of
Hyak Laboratories, Inc., Springfield, Virginia. M education and
experience are a matter of record with the Federal Communi cations
Conmi ssi on.

Hyak Laboratories, Inc. has been retained by Audi o-Technica
US, Inc., to nake type certification neasurenents on the ATWT601
transmtter. These tests nade by nme or under ny supervision in
our Springfield | aboratory.

Test data required by the FCC for type certification are
included in this report. It is submtted that the above nentioned
transmtter neets FCC requirenents and type certification is
request ed.

Row and S. Johnson

Dat ed: March 21, 2001

A | NTRODUCTI ON

The following data are submtted in connection with th
request for type certification of the ATWT601 transmtter
accordance with Part 2, Subpart J of the FCC Rul es.

is
in

The ATWT601 is a 8 mlliwatt (ERP(d), UHF, frequency



nmodul at ed,

synt hesi zed, transmitter configured as a portable

belt-pack for wreless mcrophone applications under Part 74.

Power supply

B. GENERAL

consists of a 9 volt battery.

| NFORVATI ON REQUI RED FOR TYPE CERTI FI CATI ON

(Paragraph 2.983 of the Rul es)
1. Nane of applicant: Audio Technica Corporation
2. I dentification of equipnment: FCC ID: JFZT601
a. The equipnent identification |abel is included as
a separate exhibit.
b. Photographs of the equi pnent are included as a
separate exhibit.
3. Quantity production is planned.

4, Te
a.

b.
C.

d.

B. CGENERAL
i
j-

K.

chni cal description:

Em ssi on 80kOF3E

Frequency range: 482 - 492 M.

Qperating power of transmtter is fixed at the
factory at 8 mW

Maxi mum power permitted under Part 74.861(e)

(1) (ii) of the rules is 250 milliwatts, and the
ATW T601 conplied with those power |limtations.

Function of each active sem conductor devi ce:

See Appendi x 1.

Complete circuit diagramis included as a

separate exhibit.

A draft instruction book is included as a

separate exhibit.

The transmitter tune-up procedure is included as a
separate exhibit.
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| NFORVATI ON REQUI RED ( Cont i nued)

A description of circuits for stabilizing
frequency is included in Appendi x 2.

A description of circuits and devi ces enpl oyed for
suppression of spurious radiation and for limting
nmodul ation is included in Appendi x 3.

Not appli cabl e.

5. Data for 2.985 through 2.997 follow this section.

6. RF

Power _Qut put (Paragraph 2.987(a) of the Rules)

The device has an integral antenna. Effective



radi at ed power (assum ng an ideal dipole) was
determ ned, by substitution, as 8 nW

NOTE: Al'l audi o neasurenents were nade hard-w red
usi ng the normal input connector.

C. MODULATI ON CHARACTERI STI CS

1

A curve show ng frequency response of the transmtter
is showmn in Figure 1. Reference level was a 1 kHz
audi o signal at 10 kHz deviation. A Boonton 8220
nodul ati on neter was used to neasure deviation. Audio
out put was nmeasured from an Audi o Precision System One
i nt egrat ed nmeasurenent system

Under Section 74.861 no nodulation limting is
required. Figure 2 shows deviation as a function of
i nput does not exceed 75 kHz.

Qccupi ed_Bandwi dt h
(Paragraphs 2.989, and 74.861(6) of the Rul es)

Figure 2 is a plot of the sideband envel ope of the
transmtter taken with a Tektroni x 494P spectrum

anal yzer. Modul ation consisted of a 15 kHz tone at an
i nput | evel necessary to produce 85% of the rated 25
kHz devi ation, per 2.989(e)(3).

NOTE: Audi o bandwidth is 15 kHz, and maxi mum system
deviation is 25 kHz. Usi ng 2D+2F = nodul ati on
factor. Were "D' is rated systemdeviation, and "F"

i s maxi mum nodul ati on frequency, an em ssion desi gnator
of 80kOF3E was conput ed.
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FI GURE 1

MODULATI ON FREQUENCY RESPONSE
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FI GURE 2

DEVI ATI ON VS | NPUT SI GNAL



Deviaotlon., dB8 to 76 kH=z

Input.

SOLI D LI NE:
LONG DASH:
SHORT DASH:
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FI GURE

dBu
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FCC | D
FI GURE 2
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OCCUPI ED BANDW DTH

JFZT601
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6
C. MODULATI ON CHARACTERI STI CS ( Conti nued)
The plots are wthin the limts inposed by paragraph
74.861(6). The horizontal scale (frequency is 100 kHz per

division) and the vertical scale (anplitude) is a logarithmc
presentation equal to 10 dB per division.



D. SPURI QUS EM SSI ONS AT THE ANTENNA TERM NALS
(Paragraph 2.991 of the Rul es)

NOT APPLI CABLE, | NTEGRAL ANTENNA.

E. DESCRI PTI ON OF RADI ATED SPURI QUS MEASUREMENT FACI LI TI ES

A description of the Hyak Laboratories’ radiation test
facility is a matter of record with the FCC. The facility neets
ANSI 63.4-1992 and was accepted for radiation nmeasurenents from
25 to 1000 MHz on Qctober 1, 1976 and is currently listed as an
accepted site.

F. MEASUREMENTS OF SPURI QUS RADI ATI ON

Measurenents of radiated spurious em ssions from the ATW
T601 were nmade by substitution with a Tektronix 494P spectrum
anal yzer using Singer DM 105A calibrated dipole antennas below 1
GHz, and Pol arad CA-L, and CA-S or EMCO 3115 from 1-8.0 GHz.

The transmtter was located in an open field 3 neters from
the test antenna. Supply was a fresh battery.

The transmtter and test antennas were arranged to nmaxim ze
pi ckup. Both vertical and horizontal test antennae pol arization
wer e enpl oyed.

Ref erence level for the spurious radiation was taken as the
carrier |evel.
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TABLE 1

TRANSM TTER RADI ATED SPURI QUS
488. 100 MHz, 9 Vvdc, 8 nWw

Spuri ous dB Bel ow
Frequency Carrier
Ref er ence’



488. 100 0
1464. 300 50V

Requi r ed: 43+10Log( P) 22
"Wor st - case pol ari zation, H Horizontal, V-Vertical.

Al'l other spurious to 4.5 Gz were 30 dB or nore below FCC limt.
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G FREQUENCY STABI LI TY
(Paragraph 2.995(2) and 74.861 of the Rul es)

Measurenment of frequency stability versus tenperature was
made at tenperatures from -30°C to +50°C. At each tenperature,
the unit was exposed to test chanber anbient a mninum of 60
m nutes after indicated chanber tenperature anbient had stabi-
lized to within x2° of the desired test tenperature. Fol | owi ng
the 1 hour soak at each tenperature, the unit was turned on,
keyed and frequency nmeasured within 2 mnutes. Test tenperature
was sequenced in the order shown in Table 2, starting with -30°C

A Thernotron S1.2 tenperature chanber was used. Tenperature
was nonitored with a Keithley 871 digital tenperature probe.
Primary supply was 9 Vdc. Frequency was neasured with a HP5385A
digital frequency counter connected to the transmtter through a
power attenuator.



TABLE 2

FREQUENCY STABI LI TY AS A FUNCTI ON OF TEMPERATURE
488. 100 MHz; 9 Vdc; 8 nWw

Tenperature, °C Qut put _Frequency, Mtz
-29.8 488. 097046
-19.9 488. 096688
-10.1 488. 097786

0.2 488. 098917
9.8 488. 099689
19.9 488. 099938
30.2 488. 099852
39.7 488. 099920
50. 2 488. 100556
Maxi mum frequency error: 488. 096688
488. 000000
- 0.003312 MHz

FCC Rul e 74.861(e)(4) specifies .005% or a maxi mum of £0.024405
MHz, corresponding to:

High Limt 488. 124405 Mz
Low Limt 488. 075595 Mz

9
H. FREQUENCY STABILITY AS A FUNCTI ON OF SUPPLY VOLTAGE
(Paragraph 2.995(d)(2) of the Rules)

Gscillator frequency as a function of power supply voltage
was neasured with a HP 5385A digital frequency counter as supply
vol tage was varied =15%fromthe nom nal 9 Vdc rating. A
Keithley 177 digital voltnmeter was used to neasure supply vol tage
at transmtter primary input termnals. Measurenents were nade

at 20°Canbi ent.

TABLE 3

FREQUENCY STABI LI TY AS A FUNCTI ON OF SUPPLY VOLTAGE
488. 100 MHz; 9 Vvdc; 8 mW

Supply Vol tage Qut put _Frequency, Mtz
10. 35 488. 099938
9.90 488. 099938
9. 45 488. 099937
9.00 488. 099938
8.55 488. 099937
8.10 488. 099938



7.65 488. 099936

7.20* 488. 099936

Maxi mum frequency error: 488. 099936
488. 100000

- 0.000064

FCC Rul e 74.861(e)(4) specifies .005% or a maxi mum of £0.024405
MHz, corresponding to:

High Limt 488. 124405
Low Limt 488. 075595

*Rated nfg. battery end-point.
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APPENDI X 1

ACTIVE SEMICONDUCTIOR FUNCTIONS

Reference Type Function
AF Circuit Board
IC1 NJM2068M Audio preamplifier
IC2 SA571D Compandor IC
RF Circuit Board

Q100 25C4226 Final RF Amplifier
IC130 Lv2102Vv PLL/ 12.8MHz Ref. Oscillator



ACTIVE SEMICONDUCTORS
FCCID: JFZT601

APPENDIX 1

APPENDIX 2

CIRCUITS AND DEVICES TO STABILIZE FREQUENCY

Operating frequency is determined and stabilized by a PLL circuit using a 4MHz crystal-Controlled
reference oscillator.



CIRCUIT AND DEVICESTO STABILZE
FREQUENCY
FCCID: JFZT601

APPENDIX 2
APPENDIX 3

CIRCUIT TO SUPPRESS SPURIOUS RADIATION AND CONTROL MODULATION

AUDIO CIRCUIT

The audio signal is injected via the HRS connector into the audio circuit composed of the op amp IC1,
NJM2068M, limiting voltage detector transistor Q2 & limitter/compandor IC2, SA571D. The signal is
limited via the limitter circuit then compressed via the compandor circuit at a 2:1 ratio and is pre-
emphasized. The level of the output signal is controlled by the pot VR2 which is injected into the VCO,
VCO130.

MODULATOR CIRCUIT

The modulator circuit is a direct FM type built around the VCO, VCO130. The modulated output from the
VCO is sent to the RF final amplifier which boosts the output to a nominal level of 10mw.

RF PRE-AMPLIFIER & FINAL AMPLIFIER

The 1 transistor amplifier stages, using 25C4226 type transistors, culminating with a normal transmitter
output of 20mW. The output filter comprised of L101, L102, L103, L104, C116, C117, & C123 suppresses
the output harmonics and antenna matching circuit L107, C127 & C128 matches the output to the
antenna.



CIRCUIT TO SUPPRESS SPURIOUS
RADIATION & CONTROL
MODULATION

FCC ID: JFZT601

APPENDIX 3
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