ENG NEERI NG STATEMENT | N REGARD TO
MEASUREMENTS OF TRANSM TTER SPURI QUS EM SSI ON
MAXON AMERI CA | NC
FCC ID. F3JSP200U1
MODEL SP200U1

1.0 Introduction

Hyak Laboratories, Inc. has been authorized by Maxon Anerica
Inc. to perform neasurenents on the SP200Ul transmitter to
determ ne spurious eni ssions conpliance with FCC Rules,
Par agr aph 2.993(a) (b, 1).

The Maxon Mbdel SP200Ul, a hand-hel d, UHF transceiver, 1is
electrically simlar to the Mddel SP200U2, FCC ID  F3JSP200U2
(March 3, 1999), but covers the 400-430 MHz range.

2.0 RF _Power CQutput (Paragraph 2.985)

a) Conducted

RF power output was neasured with a Bird Mddel 4421 RF
power neter and a Narda 765-20 50 ohm power attenuator as a dummy
load. (The transmitter was tuned by the factory.)

TABLE 1
RF Power Qutput vs Supply Voltage
Supply, Volts Power, Watts
L H
7.5 1.0 5.1

b) Radi ated power (ERP(d) referenced to a di pol e.
ERP was neasured by substitution as 2.0 watts.

3.0 COccupi ed Bandwi dth_ (Paragraphs 2.989(c) and 90.209(c))

Figures 1a through 1d show plots of the sideband envel ope of
the transmtter operating at 1.0 or 5.1 watts and 12.5 kHz or 25
kHz channel i zati on respectively taken with a HP 7550 Plotter from
the display unit of a Tektronix 494P spectrum anal yzer.
3.0 Occupi ed Bandwi dth (Paragraphs 2.989(c), 90.209(c)),




and 90. 210 (Conti nued)

Modul ati on corresponded to conditions of Paragraph 2.989(c)(1)
and consisted of a 2500 Hz tone at an input | evel 16 dB greater
than that necessary to produce 50% nodul ati on at 2769 Hz, the
frequency of maxinmum response.

The plots are within the limts inposed by Paragraph
90. 209(c) 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 si on.
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4.0 Spurious Em ssions_at the Antenna_Term nal s




Par agr aph 2.991 of the Rul es)

The SP200Ul transmitter was tested for spurious em ssions at
the antenna termnals while the equi pnent was nodulated with a
2500 Hz signal, 16 dB above mnimum input signal for 50% (2.5 kHz
deviation) nodul ation at 2769 Hz, the frequency of hi ghest
sensitivity.

Measurenments were nmade wth a Tektronix 494P spectrum
anal yzer coupled to the transmtter output termnal through a
Nar da 765-20 50 ohm power attenuator.

During the tests, the transmtter was termnated in the
Narda attenuator; carrier was notched. Power was nonitored on a
Bird 4421 RF power neter; dc supply was 7.5 throughout the tests.

Spurious eni ssions were neasured throughout the RF spectrum
from 6 (Lowest frequency generated in the transmtter is 12.8
M) to 4.2 GE. 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 2, follow ng.



TABLE 2

TRANSM TTER CONDUCTED SPURI OUS
415.025 MHz, 7.5 Vdc

dB Bel ow

Frequency, Mz Carrier_ Reference
L H

1. 0W 5.1W
830. 051 85 90
1245.078 92 92
1660. 102 98 94
2075. 123 >100 >100
2490. 147 99 >100
2905. 172 100 >100
3320. 196 >100 >100
3735.221 >100 >100
4150. 245 >100 >100

Requi r ed: 43+10 Log(P) 47 (54) 50 (57)
Al other spurious were 20 dB or nore below FCC Iimt from 12.8

MLz to the 10th harnoni c.

Carrier attenuated with notch filter.
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5.0 Description of Measurenent Facilities




A description of the Hyak Laboratories' radiation test
facility is a matter of record with the FCC. The facility 'S
currently listed as an acceptable site.

6.0 Field Strength Measurenents of Spurious Radiation
(Paragraph 2.993(a)(b,2) of the Rules)

Field intensity neasurenents of radi ated spurious em ssions
fromthe Maxon SP200Ul were nmade with a Tektroni x 494P spectrum
anal yzer using Singer DM 105A calibrated test antennae for the
neasurenments to | GHz, Polarad CA-L horn from1l to 2.4 GHz, and
CA-S Horn from2.4to 4.2 Gz. The transmitter and dumy |oad
were located in an open field 3 neters fromthe test antenna.
Supply voltage was a power supply with a termnal voltage under
load of 7.5 Vdc. Conducted out put power was 5.1 watts at the
415. 025 Mz operating frequency. The transmtter and test
ant ennae were arranged to maxi m ze pickup. Both vertical and
horizontal test antenna polarization were enpl oyed.

Ref erence | evel for the spurious radiations was taken as an
ideal dipole excited by 2.0 watts, based on antenna substitution.
Em ssions less than 20 dB below the 2.0 watts reference were
det erm ned by substituting signal source antenna.

The neasurenent system was capabl e of detecting signals 100
dB or nore belowthe reference level. Masurenents were mnade
fromthe |owest frequency generated within the unit, 12.8 Mz, to
10 times operating frequency, 4.2 Giz. Data are shown in Table 3.

TABLE 3

TRANSM TTER CABI NET RADI ATED SPURI QUS
415.025 MHz, 7.5 Vdc, 2.0 watts ERP(d)

dB Bel ow
Fr equency NMHz Carri er Reference!
836. 051 68V
Required: 50+10 Log(2.0) 53

Al other spurious from12.8 MHz to the tenth harnonic were 20 dB
or nore below FCC limt.

"Wrst-case pol arization, H Horizontal, V-Vertical
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7.0 Statenment



Techni cal test data herein are fromtests perfornmed by nme or
under rmy supervi si on. My qualifications are a matter of record
with the Federal Conmunicati ons Conm ssion. | personally attest
to the accuracy of the test data submtted as a part of this
engi neering statenent.

Rowl and S. Johnson

Dat ed: Novenber 30, 2000
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