ENG NEERI NG STATEMENT
I N REGARD TO MEASUREMENTS ON
Desi gntech International, Inc.
Model 25561
FCC I Dt ELGTX3B
A. | NTRODUCTI ON

Hyak Laboratories Inc. has been authorized by Designtech
International Inc., to perform nmeasurenments on a transmtter to
det erm ne conpliance with FCC Rul es, Subpart C.

The device is a |low powered, battery operated transmtter
designed for renote control of autonobile security systens. It
operates at a nominal 312 MHz frequency. The transmitter, con-
structed on an etched circuit card, is powered froma 3 volt
[ithiumbattery. An integral, etched-circuit antenna is used.

The device neets the provisions of Para. 15.231(a)(1)
since it is a manually operated device used for alarm system
control, and automatically ceases transm ssion within 5 seconds
of push-button switch rel ease.

B. DESCRI PTI ON OF MEASUREMENT FACI LI TI ES

A description of the Hyak Laboratories Inc. radiation test
facility is a matter of record with the FCC. The facility was
accepted for radiation measurenents on October 1, 1976, and is
currently listed as an acceptable site.

C. DESCRI PTION OF MEASUREMENT  PROCEDURE: RADI ATED
MEASUREMENTS

Measurenments of transmtter radiation field strength were
made using  ANSI C63.4 (1992) as the test procedure.
Measurenments were nmade wth 3 neter spacing between the
transmtter under test and the test equi pnment antenna.



The transmtter under test was placed on a rotatable
tabl e approximately 80 cmin height.

The power supply was a fresh battery.

C. DESCRI PTION OF MEASUREMENT  PROCEDURE: RADI ATED
MEASUREMENTS
(Conti nued)

Measurenment of field strength was made through use of HP
8596E and Tektroni x 494P spectrum anal yzers in conjunction with
a HP 8447D and Avantek wi de band, |ow noise preanplifiers; and
an Advant est R3361A spectrum anal yzer with quasi-peak detector.

Si nger DM 105A series calibrated dipoles were used as the
test antennas in the 25-1000 MHz range. An EMCO 3115 cali brated
horn antenna was used between 1 and 4.4 GHz.

An analysis of time domain neasurenents (see plots in Fig-
ures 1 and 2) was made to determ ne average field intensity of
t he fundanmental and any harnonics outside of forbidden bands.
Sanpl e cal culations are included in Figure 3.

Based on time dommin observations, and using the
procedures of Figure 3, a correction factor for a nom nal 100
nS averaging i nterval was conputed.

Data for radiated emssions in Table 1 includes this
correction factor. For emi ssions that fell in forbidden bands
below 1 GHz the Cl SPR quasi - peak detector was used.

For each spurious emssion identified between 30 MHz to
the tenth harnonic the test assenbly was rotated for maxinmum
pi ckup, the test antenna varied in elevation and the test
antenna pol arization shifted between horizontal to vertical in
order to maxim ze observed signals.

The nmeasurenent procedure included recording the worst-
case field strength for receiving antenna polarization, test
antenna height variation from 3 feet to 10 feet, test sanple
rotation, and placing the test sanple on each of its mgjor
pl anes.

The spectrum was checked from 30 WMHz to the tenth
har nmoni c. All em ssions not reported were nore than 20 dB
bel ow the permtted |evel or below FCC limts but in the
anmbi ent/ system noi se floor. Tabulation of the measurenents are
shown in Table 1.

Specific forbidden band scans were mnade per Paragraph
15. 205 and 15. 2009.



D. REPORT OF RADI ATED MEASUREMENTS

Table 1 lists the frequency and anplitude of all signals
observed from 30 MHz to the tenth harnonic that were within 20
dB of the Ilimts of FCC Rules. The averaging factor is
i ncl uded as not ed.
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WORD DETAI L
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Vertical: 10 dB/ Di v.
Resol uti on: 1 WVHz
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SANMPLE COMPUTATI ONS

Using the tinme domain plots of Figures 1 through 2,
maxi mum "on" time over any 100 nS interval is:

Pul ses:
“Long” 3. 5ntx1 = 3.5
“Medi unm? 2. 0mBx1 = 2.0
“Short” 1. 0nBx2 = 2.0
7.5
Duty Cycle: 7.5/100 = 0.075
20 Log 0.075 = 22.5 dB

(Maxi mum averagi ng under 15.35 is 20 dB)



SAMPLE COMPUTATI ONS
FCC I D. ELGIX3B
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TABLE 1
RADI ATED FI ELD | NTENSI TY
Measured at 3 neters

15. 231(b)

Meter! Antenna Field? Calc. Field:?

Frequency Reading Factor Intensity Intensity FCC Limt dB to

(MHz) (dBm) (dB) uVim@3m uvVm@3m uV/m@3m Limt
312. 460 -38.0 14.2 14454.4 1445. 4 5940. 8 -12. 3
624. 920 -82.8 19.0 144.5 14.5 594.1 -32.3
937. 380 -67.6 23. 4 1380. 4 138.0 594.1 -12.7

1249. 840 -73.6 25.1 841. 4 84.1 594.1 -17.0
1562. 300 -62.4 26.0 3388. 4 338. 8 500. O* - 3.4
1874. 760 -68. 4 27.7 2065. 4 206. 5 594.1 - 9.2
2187. 220 -72.8 28. 8 1412.5 141. 3 594.1 -12.5
2499. 680 -71.2 29.6 1862.1 186. 2 594.1 -10.1
2812. 140 -72. 4 30.4 1778. 3 177.8 500. O* - 9.0
3124. 690 -69. 6 31.2 2691.5 269. 2 594.1 - 6.9
Note 1: Peak detector reading w thout averagi ng.
Not e 2: uV/ m = Log ™~
20

dBu = dBm + antenna factor + 107
Note 3: Field Intensity calculated from peak value and -20
dB

peak/ average factor.



*For bi dden Band

All other emssions to the tenth harnpnic were below FCC
[imts.

(Unit was measured on 3 mjor planes)

RBW 100 kHz to 1 GHz; 1 WMHz if > 1GHz (Measured at 1 m

extrapolated to 3 m. No video filtering. Peak responding,
rms calibrated detector.
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TABLE 1
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D. FORBI DDEN BAND MEASUREMENTS
Any spurious signals from the transmtter that fell in a

forbi dden band are identified in Table 1. All forbidden bands,
per Paragraph 15.205, from 73 MHz to 4.4 GHz were searched and
any applicable em ssions above noise or interference |levels are
shown in Table 1.

E. OCCUPI ED BANDW DTH

A plot of occupied bandwidth is shown in Figure 4. The
device neets bandw dth restriction of Paragraph 15.231(c); 26
dB points are less than 500 kHz with worst-case nodul ation
(Limt is 0.25% of 315 WMHz or 790 kHz).

F. POVER LI NE CONDUCTED MEASUREMENTS

AC line conducted spurious neasurenments were not nade
since the device does not use the public power supply system

G STATEMENT

Technical test data are from tests performed by nme or
under ny supervision. M qualifications are a matter of record
with the Federal Conmunications Comm 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: Decenmber 6, 2001
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