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APPLI CANT:  NUTEK CORPORATI ON
FCC ID. ELVAT8C

TEST EQUI PMENT LI ST

1. Spectrum Anal yzer: Hew ett Packard 8566B, with presel ector HP
85685A, & Quasi - Peak Adapter HP 856507, & HP 8449B OPT HO2

Cal . 9/30/97

Eat on Bi conni cal Antenna Mdel 94455-1

20-200 MHz Serial No. 0997 Cal. 9/17/97

El ectro-Metric Dipole Kit, 20-1000 MHz, Model TDA 25 cal. 5/15/97
El ectro-Metric Horn 1-18 GHz, Mddel RGA-180, Cal. 9/24/97

El ectro-Metric Antennas Mddel TDS-25-1, TDS-25-2, 9/3/97

El ectro-Metric Line | npedance Stabilization Network Mdel

No. EM 7821, Serial No. 101; 100KHz-30MHz 50uH. 9/30/97

El ectro-Metric Line | npedance Stabilization Network Mdel

No. EM 7820, Serial No. 2682; 10KHz-30MHz 50uH. 9/30/97

N

ook w

N

8. Special |low | oss cable was used above 1 GHz.

TEST PROCEDURE

GENERAL: This report shall NOT be reproduced except in full wthout
the witten approval of TIMCO ENA NEERI NG | NC.

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4- 1992 using a HEWLETT PACKARD spectrum anal yzer with a prese-
| ector. The bandwi dth of the spectrum analyzer was 100 kHz with an
appropriate sweep speed. The analyzer was calibrated in dB above a
mcrovolt at the output of the antenna. The resol ution bandwi dth was
100KHz and the video bandwi dth was 300KHz. The anbi ent tenperature of
the UUT was 98.30F with a hunmidity of 40%

FORMULA OF CONVERSI ON FACTORS: The Field Strength at 3m was estab-
lished by adding the nmeter reading of the spectrum analyzer (which is
set toread in units of dBuV) to the antenna correction factor sup-
plied by the antenna manufacturer. The antenna correction factors are
stated in terns of dB. The gain of the Preselector was accounted for
in the Spectrum Anal yzer Meter Readi ng.

Exanpl e:
Freqg (Miz) METER READI NG + ACF = FS
33 20 dBuV + 10.36 dB = 30.36 dBuV/ m @ 3m

APPL| CANT:  NUTEK CORPORATI ON
FCC ID. ELVAT8C
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TEST PROCEDURES CONTD.

ANS|I  STANDARD C63.4-1992 10.1.7 MEASUREMENT PROCEDURES: The UUT was
placed on a table 80 cmhigh and with di nensions of 1mby 1.5m The
UUT was placed in the center of the table. The table used for radiat-
ed neasurenments is capable of continuous rotation. The spectrum was
scanned from 30 MHz to 10th harrmonic of the fundanental.

Peak readi ngs were taken in three (3) orthogonal planes and the high-
est readi ngs were converted to average readi ngs based on the duration
of "ON' tine.

Measurements were nade by TIMCO ENG NEERING INC. at the registered
open field test site located at 6051 N.W 19th Lane, Gainesville, F
32605.

When an enmssion was found, the table was rotated to produce the
maxi mum signal strength. At this point, the antenna was raised and
lowered from1lmto 4m The antenna was placed in both the horizonta
and vertical planes.

RULES: 2. 1033(b) (4) Cl RCUI T DESCRI PTI ON

This unit is a |l ow power security device transmitter. The oscil-
lator is a LC oscillator forned by the transistor TRL and the capaci -
tor C4, C3, & C5 and L1, the tuned circuit. The inductor is printed on
the PCB. The digital code is provided by the integrated circuit |1Cl.
The wunit is conpletely self contained and is powered by a 12Volt
batteries. The cal cul ations are shown in the report and the duty cycle
was 46%

ANTENNA & GROUND:

This unit uses the PCB inductor as the antenna. There is no
provi sion for an external antenna.
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APPL| CANT: NUTEK CORPORATI ON

FCC | D ELVATSC

NAME OF TEST: RADI ATI ON | NTERFERENCE

RULES PART NO.: 15. 231

REQUI REMENTS:
Fundanent al Field Strength Field Strength of
Frequency of Fundanent al Har noni cs and Spuri ous

MHz dBuVv Em ssions (dBuV/ m @ 3n)

40.66 to 40.70 67. 04 47. 04
70 to 130 61. 94 41. 94
130 to 174 61.94 to 71.48 41.94 to 51.48
174 to 260 71.48 51. 48
260 to 470 71.48 to 81.94 51.48 to 61.94
470 and above 81.94 61. 94

THE LIM T FOR AVERACE FI ELD STRENGTH dBuV/ m FOR THE FUNDAMENTAL
FREQUENCY= 74.75 dBuV/ m dBuV/ m

THE LIM T FOR AVERACE FI ELD STRENGTH dBuV/ m FOR THE HARMONI CS AND
SPURI QUS FREQUENCI ES = 54. 75 dBuV/ m dBuV/ m

TEST DATA:
PEAK AVERAGE
EM SSI ON METER COAX FI ELD FI ELD
FREQ. READI NG LGSS ACF STRNGTH STRNGTH MARG N
VHz @ 3m dBuV dB dB dBuV/ m  dBuV/ m dB ANT.
301. 14 57. 30 1.40 15. 66 74. 36 67.61 7.13 H
602. 28 11. 00 1.60 20.15 32.75 26.01 28.74 V
903. 42 10. 60 2.90 24.19 37.69 30. 94 23. 80 H
1204. 56R 4.40 1.00 24.82 30. 22 23. 47 30. 53 H
1505. 70R  13. 30 1.00 26. 02 40. 32 33. 58 20. 42 H
1806. 84 9. 00 1.00 27.23 37.23 30. 48 24.26 H
2107.99 5.30 1.05 28. 27 34. 62 27.87 26. 87 H
24009. 15 3. 60 1.09 29.02 33.71 26. 97 27.78 H
2710. 26R 2. 40 1.14 29.78 33.31 26. 57 27.43 H

SAMPLE CALCULATION OF LIMT @ 303 MHz:

(470 - 260)Miz = 210 Mz

(12500 - 3750)uV/ m = 8750 uV/ m

8750uV/ m 210MHz = 41.67 uV/ m Mz

(303-260) Mz = 43 Mz

43 MHz * 41.67 uV/m Mz = 1791.81 uV/m

(1791.81 + 3750)uV/m = 5541.81 uV/mlinit @303 Mi

The transnitter ceases transnitting when the button is rel eased.

TEST

RESULTS: The unit DCES neet the FCC requiremnents.

PERFORMED BY: S. S. SANDERS DATE TESTED: 6/24/98
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CALCULATI ON OF DUTY CYCLE

APPL| CANT:
FCC I D

REPCRT #:

PAGE #:

The period of the pulse train is determ ned by observ-
ing it on an oscilloscope or a spectrum analyzer wth
zero(0) frequency span. Aplot is then made of the
pul se train with a sweep tine of 100m |liseconds. This
sweep determnes the duration of the pulse train, which
in this case is 38.8 milliseconds. This sweep allows
the deternination of the nunber of and type of pul ses,
i.e. long & short. Plots are then mnmde showing the
duration of each type of pulse and its duration. From
the 100millisecond Plot the number of a given type of
pulse is then nultiplied by the duration of that type
pul se. This allows the calculation of the anmount of
time the UUT is on within 100m I liseconds. If the pulse
train is longer than 100m | liseconds then this nunber
is multiplied by 100 to deternmine the percentage ON
TIME. |If the pulse trainis less than 100nm|!|iseconds
the total on-time is divided by the Ilength of the pulse
train and then multiplied by 100 to deternmine the
percentage ON TIME. In this case there were 12 pul ses
12. 7mlliseconds long and 10pulses 5.00m|!liseconds
long for a total of 46.0ni|liseconds on tinme wthin

either the 100mlliseconds or the pulse train. The
average field strength is determined by nultiplying the
peak field strength by the percent on tine. In this

case the percentage ON tine was 46%percent.

Pl ots are included as attached exhi bits 8-10.
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APPL| CANT: NUTEK CORPORATI ON

FCC | Dt ELVATS8C

NAMVE OF TEST: Cccupi ed Bandwi dth

RULES PART NO : 15.231( Q)

REQUI REMENTS: The bandwi dth of the emi ssion shall be no

wi der than .25% of the center frequency for
devi ces operating between 70 and 900 MHz.
Bandwi dth is determ ned at the points 20 dB
down from the nodul ated carrier.

301.14 MHz * .0025 = .75285 MHz
. 75285 MHz/2 = +/- 376.43

THE PLOT IN EXHI BIT 11 REPRESENTS THE EM SSI ONS TAKEN FOR THE
DEVI CE.

METHOD OF MEASUREMENT: A small sanple of the transmitter output
was fed into the spectrum anal yzer and the above photo was taken.
The wvertical scale is set to 10 dB per division: the horizontal
scale is set to 100 kHz per division.

TEST RESULTS: The unit neets the FCC requirenents.

PERFORMED BY: S. S. SANDERS . 6/24/98

APPLI CANT:  NUTEK CORPORATI ON

FCC I D ELVAT8C

REPORT #: F: \ CUS\ N\ NUTEK\ NUT163U8. RPT
PACE #: #5



