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EMC Equipment List

Devi ce Manuf act ur er Model Seri al Cal / Char Due Dat e
Nunber Dat e
3/ 10- Met er TEI N A N A Li st ed 3/ 26/ 07
OATS 3/ 27/ 04
3- Meter TEI N A N A Li st ed 1/ 12/ 06
OATS 1/ 13/ 03
Bi conni cal Eat on 94455-1 1057 CAL 3/18/03 3/ 18/ 05
Ant enna
Bi conni cal Eat on 94455-1 1096 CAL 10/1/01 10/ 1/ 03
Ant enna
Bi conni cal El ectro- Bl A- 25 1171 CAL 4/26/01 4/ 26/ 03
Ant enna Metrics
Bl ue Tower HP 85650A 2811A01279 CAL 4/15/03 4/ 15/ 05
Quasi - Peak
Adapt er
Bl ue Tower HP 85685A 2620A00294 CAL 4/27/04 4/ 27/ 06
RF
Presel ect or
Bl ue Tower HP 8568B 2928A04729 CAL 4/15/03 4/ 15/ 05
Spect rum 2848A18049
Anal yzer
Doubl e- El ectro- RGA- 180 2319 CAL 2/17/03 2/ 17/ 05
Ri dged Horn Metrics
Ant enna
LI SN El ectro- ANS- 25/ 2 2604 CAL 10/9/01 10/ 9/ 03
Metrics
LI SN El ectro- EM 7820 2682 CAL 3/12/03 3/ 12/ 05
Metrics
Log- Eat on 96005 1243 CAL 5/8/03 5/ 8/ 05
Peri odi c
Ant enna
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TEST PROCEDURE

GENERAL : This report shall NOT be reproduced except in full wthout the
witten approval of TIMCO ENG 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 pre-selector. The bandw dth
of the spectrum anal yzer was 100 kHz with an appropriate sweep speed. The
anal yzer was calibrated in dB above a microvolt at the output of the antenna.
The resol ution bandwi dth was 100KHz and the video bandw dth was 300KHz. The
anbi ent tenperature of the UUT was 83.8°F with a humdity of 40%

FORMULA OF CONVERSI ON FACTORS: The Field Strength at 3mwas established by
adding the meter readi ng of the spectrum anal yzer (which is set to read in
units of dBuV) to the antenna correction factor supplied 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:
Freq (MHz) METER READI NG + ACF = FS
33 20 dBuV + 10.36 dB = 30.36 dBuV/ m @ 3m

ANSI STANDARD C63. 4-1992 10. 1.7 MEASUREMENT PROCEDURES: The UUT was pl aced on
a table 80 cmhigh and with dinensions of Imby 1.5m The UUT was placed in
the center of the table. The table used for radiated nmeasurenents is capable
of continuous rotation. The spectrumwas scanned from 30 Mz to 10th harnonic
of the fundanental .

Peak readings were taken in three (3) orthogonal planes and the highest
readi ngs were converted to average readi ngs based on the duration of "ON'
tinme.

When an eni ssion was found, the table was rotated to produce the maxi num
signal strength. At this point, the antenna was raised and |owered fromimto
4m The antenna was placed in both the horizontal and vertical planes.

Measurenents were nmade by TIMCO ENG NEERI NG I NC. at the registered open field
test site located at 849 NW State Road 45, Newberry, Fl 32669.
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APPLI| CANT: AUTOSTART
FCC I D NAHRL ED4
NAME OF TEST: RADI ATl ON | NTERFERENCE
RULES PART NO. : 15. 231
REQUI REMENTS:
Fundanent al Field Strength Field Strength of
Fr equency of Fundanent al Har noni cs and Spuri ous
MHz dBuVv Em ssions (dBuV/ m @ 3m
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 AVERAGE FI ELD STRENGTH dBuV/ m FOR THE FUNDAMENTAL FREQUENCY =
80. 82 dBuV/ m NO FUNDAMENTAL |S ALLOWNED I N THE RESTRI CTED BANDS.

THE LIM T FOR AVERAGE FI ELD STRENGTH dBuV/ m FOR THE HARMONI CS AND SPURI OUS
FREQUENCI ES = 60.82 dBuV/m SPURI OUS | N THE RESTRI CTED BANDS MJUST BE LESS THAN
54 dBuV/ m OR 15. 209.

TEST DATA:
Emi ssi on * Met er Ant . Coax Correction Duty Field Mar gi n
Fr equency Reading Polarity Loss Fact or Cycle Strength dB
MHz dBuVv dB dB Fact or dBuV/ m
dB
433. 80 59. 4 H 1.23 16. 70 0.00 77.33 3.49
433. 80 63. 2 \Y 1.23 16. 28 0. 00 80. 71 0.11
867.70 7.5 H 2.04 22.90 0. 00 32.44 28. 39
867.70 9.3 Y, 2.04 22.22 0.00 33.56 27. 27
1, 301. 60 *x 17.5 Y 2.55 26. 23 0.00 46. 28 7.72
1, 735. 40 13.0 Y 3.20 27.75 0.00 43. 95 16. 87
2,169. 30 12. 4 \Y 3.02 28.94 0.00 44, 36 16. 46
2, 603. 20 11.9 Y, 3.32 29. 63 0. 00 44, 85 15. 97

SAMPLE CALCULATION OF LIMT @303 Miz:
(470 - 260) Mz = 210 Mz
(12500 - 3750)uv/m = 8750 uV/m
8750uV/ ml 210MHz = 41. 67 uV/ m MHz
(303-260) MHz = 43 Mz
43 MHz * 41.67 uV/im MHz = 1791.81 uV/m
(1791.81 + 3750)uV/ m=5541.81 uV/mlimt @303 MHz
The transnitter ceases transmitting when the button is rel eased.

TEST RESULTS: The unit DOES neet the FCC requirenents.
PERFORMED BY: JOSEPH SCOGLI O DATE TESTED: AUGUST 13, 2004
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CALCULATI ON OF DUTY CYCLE:

The period of the pulse train is deternined by observing it on an
oscill oscope or a spectrum anal yzer with zero (0) frequency span.
A plot is then made of the pulse train with a sweep time of 100
mlliseconds. This sweep determ nes the duration of the pul se
train, which in this case is mllisecond. This sweep allows the
determ nati on of the nunber of and type of pulses, i.e. long &
short. Plots are then nade showi ng the duration of each type of
pul se and its duration. Fromthe 100m |1isecond Plot the nunber
of a given type of pulse is then nultiplied by the duration of
that type pulse. This allows the cal culation of the amount of
time the UUT is on within 100 ns. |If the pulse train is |onger
than 100 ns then this nunber is nmultiplied by 100 to determ ne the
percentage ON TIME. If the pulse train is less than 100 ns the
total on tine is divided by the length of the pulse train and then
nmultiplied by 100 to deternmine the percentage ON TIME. In this
case the percentage ONtine was 100 %percent.

dB = 20*1 og(ON tine)

NOT APPLI CABLE FOR THI S DEVI CE
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COVPLETE PULSE TRAI'N

MKR A 172.8 msec

dﬂ REF 77.80 dBww  ATTEN B dB +8 dB g.20 dB
19 dé/

TRUUTUTRTTIR W Ty
U o
—20.
aB

MARKER Ao
1712.8 msec
Z. 2P0 dB

h

CENTER 433.840 2008 MHz SPAN @ Hz
RES BW 1900 kHz (1) VBW 388 kHz SWP 228 msec
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NAVE OF TEST: Cccupi ed Bandwi dt h

RULES PART NO. : 15.231( Q)

REQUI RENENTS: The bandwi dth of the em ssion shall be no w der than .25% of

the center frequency for devices operating between 70 and
900 MHz. Bandwidth is determ ned at the points 20 dB down
fromthe nodul ated carrier.

433.80 MHz * . 0025 = 1.0845 Mz
1.0845 MHz/ 2 = +/- 542.25

TEST DATA:

THE GRAPH ON THE FOLLOW NG PAGE REPRESENTS THE EM SSI ONS TAKEN FOR
OCCUPI ED BANDW DTH FOR THI S DEVI CE.

METHOD OF MEASUREMENT: A small sanple of the transmitter output was fed into
the spectrum anal yzer and the plot in the next page was generated. The
vertical scale is set to 10 dB per division: the horizontal scale is set to 20
kHz per divi sion.

TEST RESULTS: The unit neets the FCC requirenents.

PERFORMED BY: JOSEPH SCOGLI O DATE: AUGUST 13, 2004
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OCCUPI ED BANDW DHT

MKR 433.931 7 MHz
REF 70.90 dBv ATTEN @ dB +2 dB 69.18 dBwW

e
18 dB/

OFFSET - h‘“' l/\(
-20 .0 '] '\JY{WI
dB

CENTER 433.913 MHz SPAN 189 kHz
RES BW 41 kHz (1) VBW 3088 kHz SWP 1.49 sec
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