ENG NEERI NG STATEMENT
For Type Certification of
M DLAND USA | NC.

Model No: 70-0671B
FCC I D NCP700671B

| am an Electronics Engineer, a principal in the firm of
Hyak Laboratories, Inc., Springfield, Virginia. My education
and experience are a mtter of record wth the Federal
Conmuni cat i ons Conmm ssi on.

Hyak Laboratories, Inc. has been authorized by Mdl and USA
Inc. to nmake type certification neasurenents on the 70-0671B
transcei ver. These tests nade by nme or under ny supervision in
our Springfield | aboratory.

Test data and docunentation required by the FCC for Type
Certification are included in this report. The data verifies
that the above nentioned transceiver neets FCC requirenents and
Type Certification is requested.

Rowl and S. Johnson

Dat ed: COctober 28, 1999

A | NTRODUCTI ON



The followng data are submtted in connection with this
request for Type Certification of the 70-0671B transceiver in
accordance with Part 2, Subpart J of the FCC Rul es.

The 70-0671B is a VHF, frequency nodulated transceiver
intended for 25 kHz I and nobile applications in the 36 to 42 Mz
band. It operates from a 13.8 vehicle supply. Nom nal out put
power rating is 110 watts.

The transceiver is electrically identical, except for
operating range, to the 70-0671C for which Type Certification is
pendi ng.

B. RF PONER QUTPUT ( Paragraph 2.985(a) of the Rules)

RF power output was neasured with a Bird 4421 RF power
nmeter and a Bird 8325 attenuator as a 50 ohm dummy | oad.
Maxi mum power neasured was 110 watts.

C. MODULATI ON CHARACTERI STI CS
Qccupi ed Bandwi dt h

(Paragraphs 2.989(c), 90.209(b)(4) and 90.210(d)of the
Rul es)

Figure 1 is a plot of the sideband envelope of the
transmtter for 110 watt output taken with an Advantest
R3361A spectrum analyzer. Modul ation corresponded to
conditions of 2.989(c)(1) and consisted of 2500 Hz tone at
an input level 16 dB greater than that necessary to
produce 50% nodulation at 2640 Hz, the frequency of
maxi num response. Measured nodul ation under these
conditions was 4.0 kHz.

The pl ot has unnodul ated carrier as 0O dBm reference.

The plots are wthin the limts inposed by Paragraph
90. 210(b) for frequency nodul ation. The horizontal scale
(frequency) is 10 kHz per division and the vertical scale
(anplitude) is a logarithmc presentation equal to 10 dB
per di vi sion.

FI GURE 1
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OCCUPI ED BANDW DTH

On any frequency nore than 50%
up to and including 100% of the
aut hori zed bandw dth, 20 kHz
(10-20 kHz)

On any frequency nore than 100%
up to and including 250% of the
aut hori zed bandw dth (20-50 kHz)

On any frequency renoved from
t he assigned frequency by nore
t han 250% of the authori zed
bandwi dt h (over 50 kHz)

ATTENUATI ON I N dB BELOW
MEAN OUTPUT PONER
Requi r ed

25

35

43+10LogP = 63
(P =110 W

OCCUPI ED BANDW DTH
FCC I D: NCP700671B

FI GURE 1

C. MODULATI ON CHARACTERI STI CS ( Conti nued)

The plot is wthin the
90. 210(b) for frequency nodul ation. The horizontal scale
di vision and the verti cal
(amplitude) is a logarithmc presentation equal

(frequency) is 10 kHz per

per division.

limts

i nposed by Paragraph

scal e
to 10 dB



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

The 70-0671B transmitter was tested for spurious em ssions
at the antenna termnals while the equi pnent was nodul at ed
with a 2500 Hz signal, 16 dB above m ni numinput signal for
50% (2.5 KkHz deviation) nodulation at 2640 Hz, the
frequency of highest sensitivity.

Measurenents were made wth Tektronix 494P spectrum
anal yzer coupled to the transmtter output termna
through a Bird 8325 power attenuator. A notch filter was
used to attenuate the carrier.

During the tests, the transmtter was termnated in the 50
ohm attenuator. Power was nonitored on a Bird 43 Thru-Line
wattneter; dc supply was 13.8 volts throughout the tests.

Spurious emssions were neasured at 110 watts out put
t hroughout the RF spectrum from 12 (lowest frequency
generated in the transmtter is 12.8 Mdz) to the tenth
har moni ¢ of the carrier.

Any em ssions that were between the required attenuation
and the noise floor of the spectrum anal yzer were recorded.
Data are shown in Table 1.

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
neasurenments from 25 to 1000 MHz on Cctober 1, 1976 and is
currently listed as an accepted site.

TABLE 1

TRANSM TTER CONDUCTED SPURI QUS
39. 000, 13.8 Vvdc Input, 110 W

Spuri ous dB Bel ow
Frequency Carrier
VHz Ref er ence
78. 000 73
117. 000 85
156. 000 87



195. 000 91

234. 000 72
273. 000 89
312. 000 97
351. 000 >100
390. 000 100
Required: 43+10Log(P) 63

Al other emissions from1l2 MHz to the tenth harnonic were 20 dB
or nore below FCC limt.

*Reference data only, nore than 20 dB below FCC limt.

NOTE: Carrier notch filter used to increase dynam c range.

F. FI ELD STRENGTH MEASUREMENTS OF SPURI QUS RADI ATI ON

Field intensity neasurenents of radiated spurious em ssions
from the Mdland 70-0671B were nmade wth a Tektronix 494P
spectrum analyzer using Singer DMt 105A calibrated dipole
ant ennas.

The transmtter and dummy | oad were |l ocated in an open field
3 neters from the test antenna. Supply voltage was a power
supply with a term nal voltage under |oad of 13.8 Vdc.

Qut put power was 110 watts at 46.000 M1z operating
frequency. The transmtter and test antennas were arranged to
maxi m ze pickup. Both vertical and horizontal test antennae
pol ari zati on were enpl oyed.

Reference level for the spurious radiation was taken as an

ideal dipole excited by 110 watts, the output power of the
transmtter according to the follow ng rel ationship:*

E = (49.2P)"°
R
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wher e E = electric-field intensity in volts/neter
P, = transmtter power in watts
R = distance in neters

for this case E = (49.%x110.0)”2 = 24.5V/m

Since the spectrum anal yzer is calibrated in deci bels above one
mlliwatt (dBn), a conversion, for conveni ence, was nmade from dBu
to dBm

24.5 vol ts/ neter 24.5x10° uVvV/ m

dBu/ m

20 Log,,(24.5x10°

148 dBu/ m

Since 1 uV/im -107 dBm the reference becomes

148 - 107

41 dBm

*Ref erence_Data for_Radi o_Engi neers, Fourth Edition,
I nternational Tel ephone and Tel egraph Corp., p. 676.

F. FI ELD STRENGTH MEASUREMENTS ( Conti nued)

The transmtter and test antennae were arranged to maxim ze
pi ckup. Both vertical and horizontal test antenna polarization
wer e enpl oyed.

The neasurenent system was capable of detecting signals 100
dB below the reference |evel. Measurenents were made from the
| owest frequency generated within the unit (12 MHz), to 10 tines
operating frequency. Data after application of antenna factors
and line loss corrections are shown in Table 2.

TABLE 2
TRANSM TTER CABI NET RADI ATED SPURI QUS

39.000 MHz, 13.8 Vvdc, 110 watts

Spuri ous dB Bel ow
Frequency Carrier

VHz Ref er ence’
78. 000 74H
117. 000 77H
156. 000 71V
195. 000 82Vv

234. 000 78H



273. 000 75H

312. 000 85*
351. 000 95*
390. 000 98*
Requi r ed: 63

'"Wor st - case pol arization, HHorizontal, V-Vertical
* Reference data only, nore than 20 dB below FCC limt.

Al'l other spurious from1l2 Mz to 390 Gz were 20 dB or nore
below FCC limt.



