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TEST EQUI PMENT LI ST

1. Spectrum Anal yzer: Hewl ett Packard 8566B - Opt 462, w
presel ect or 85685A, & Quasi - Peak Adapter HP 8565CA, & HP
8449B - OPT HO2 Cal . 7/6/99
Si gnal Generator, Hewl ett Packard 8640B, cal. 9/23/99
Si gnal Generator, HP 8614A Serial No.2015A07428 cal. 5/27/99
Eat on Bi conni cal Antenna Mddel 94455-1
20-200 MHz Serial No. 0997 Cal. 10/30/98
El ectro-Metric Dipole Kit, 20-1000 MHz, Model TDA-30 10/31/98
El ectro-Metric Horn 1-18 Gz, Mdel RGA-180, Cal. 4/27/99
El ectro-Metric Antennas Mddel TDA-30/1-4,Cal. 10/15/98
El ectro-Metric Line | npedance Stabilization Network Mdel
No. EM 7821, Serial No. 101; 100KHz-30MHz 50uH. Cal.11/19/98
El ectro-Metric Line | npedance Stabilization Network Mdel
No. EM 7820, Serial No. 2682; 10KHz-30MHz 50uH. Cal. 11/19/98
9. Special low loss cable was used above 1 GHz
10. Tenney Tenperature Chamnber
11. AC Vol tneter, HP 400FL, Serial No 2213A14499. Cal. 9/21/99
12. Digital Multineter, Fluke 8010A/ 12A, Serial No. 4810047.

Cal 9/21/99
13. Digital Multineter, Fluke 77, Serial No. 43850817. Cal 9/21/99
14. GCscilloscope, Tektronix 2230, Serial No. 300572. Cal 9/23/99

Nogok wwbh

@

TEST PROCEDURE

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

RADI ATI ON | NTERFERENCE: The test procedure used was ANSI STANDARD
C63. 4- 1992 using a HEWLETT PACKARD spectrum analyzer 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
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TEST PROCEDURES CONTD

ANSI  STANDARD C63. 4- 1992 10. 1. 7 MEASUREMENT PRCCEDURES: 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 Mz to 10th harnonic 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 nmade by TIMCO ENG NEERING INC. at the registered
open field test site located at 6051 NNW 19th Lane, Gainesville, F
32605.

When an enission 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 horizontal
and vertical planes.

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

This unit is a | ow power security device transmtter. The oscil-
lator is a SAWoscillator formed by the transistor T1l. The output of
Tl is coupled through C10 to the output transisitor t2. The output of
T2 is fed through a two stage filted nade up of L4(antenna), C3, C13,
cl2, L3, and L2. The inductor,L4) is printed on the PCB. The digita
code is provided by the integrated circuit ICl. The unit is conpletely
self contained and is powered by two AA 1.5Volt batteries. The calcu-
| ati ons are shown in the report and the duty cycle was 41.0%

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: EUROPE SUPPLI ES LTD.

FCC I D OFBWS2010R

NAME OF TEST: RADI ATl ON | NTERFERENCE

RULES PART NO. : 15. 231(e)

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 60. 00 40. 00
70 to 130 54. 00 34
130 to 174 54.00 to 63.50 34.00 to 43.50
174 to 260 63. 50 43. 50
260 to 470 63.60 to 74.00 43.50 to 54.00
470 and above 74.00 54. 00

THE LIM T FOR AVERACE FI ELD STRENGTH dBuV/ m FOR THE FUNDAMENTAL
FREQUENCY= 72.87 dBuV/ m dBuV/ m NO FUNDAMENTAL | S ALLOVWED I N THE

RESTRI CTED BANDS.

THE LIM T FOR AVERACE FI ELD STRENGTH dBuV/ m FOR THE HARMONI CS AND
SPURI QUS FREQUENCI ES = 54. 00 dBuV/ m dBuV/ m SPURI QUS I N THE RESTRI CTED

BANDS MUST BE LESS THAN 54dBuV/ m OR 15. 209.
TEST DATA:

PEAK AVERAGE
EM SSION METER CQOAX FI ELD FI ELD
FREQ. READI NG LGSS ACF STRNGTH STRNGTH MARG N
VHz @ 3m dBuV dB dB dBuV/ m  dBuV/ m dB ANT.
434. 00 56. 40 1.60 17.78 75.78 68. 04 4.83 H
867. 55 33. 30 2.90 23.81 60. 01 52.27 1.73 H
1310. 40R  23. 40 1.00 25.24 49.64 41. 90 12.10 V
1735.13 23.90 1.00 26. 94 51. 84 44.10 9.90 V
2168. 90 31.70 1.06 28.42 61. 18 53. 43 0. 57 \Y
2602. 67 15. 80 1.12 29.51 46. 43 38. 68 15. 32 \Y,
3036. 40 13. 10 1.19 30. 59 44. 88 37.13 16. 87 \Y
3470. 24 13.50 1.25 31. 68 46. 43 38. 68 15. 32 \Y
3904. 02R  10. 30 1.32 32.76 44. 38 36. 63 17.37 \Y
4338. 00R 4. 80 1.38 33. 38 39. 56 31. 82 22.18 \Y

SAVPLE CALCULATION OF LIMT @303 Mz:
(470 - 260)Mhz = 210 MHz
(5000 - 1500) uV/ m = 3500 uV/ m
3500uV/ nf 210Mz = 16. 67 uV/ m Mz
(433-260) Mz = 173MHz
173 MHz * 16.67 uV/m Mz = 2883.91 uV/m
(2883.91 + 1500)uV/m = 4383.91 uV/mlinmt @433 M

The transnitter ceases transnmitting when the button is rel eased.
TEST RESULTS: The unit DOES neet the FCC requirenents.
PERFORMED BY: DATE TESTED: 9/30/99
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CALCULATI ON OF DUTY CYCLE

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 tinme of 200m |Iliseconds. This
sweep determ nes the duration of the pulse train, which
in this case is 92.4nBec. This sweep allows the deter-
m nation of the nunber of and type of pulses, i.e. long
& short. Plots are then nade showing the duration of
each type of pulse and its duration. Fromthe 200m I 1i -
second Pl ot the nunmber of a given type of pulse is then
nmultiplied by the duration of that type pulse. This
allows the calculation of the anbunt of tinme the UUT is
on within 100nm|liseconds. If the pulse train is |onger
than 100m I li seconds then this nunber is multiplied by
100 to determ ne the percentage ON TIME. |If the pulse
train is less than 100nilliseconds the total on-tine is
divided by the length of the pulse train and then
nmultiplied by 100 to determ ne the percentage ON TI Me
In this case there were six different types of pul ses,
1-10nSec long, 1-4.18nBec |ong, 1-5.46nSec |ong, 5-
0. 65nsec | ong, 15-0.40nBec |ong, 30-0.30ntec long for a
total on time of 37.89nmilliseconds. divided by 92.4
yields a percentage on tine of 41.0%o0on tine wthin

either the 92.4nmi|1iseconds the pulse train. The aver-
age field strength is determined by multiplying the
peak field strength by the percent on tine. In this

case the percentage ON tine was 41. 0%

PERI ODI C RATE: The periodic rate of this UUT is shown in a plot
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NAMVE OF TEST: Cccupi ed Bandwi dt h

RULES PART NO : 15. 231( 0

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.

434.00 MHz * .0025 = 1.085 M
1.085 MHz/2 = +/- 542.50

THE GRAPH I N EXHI BI T 14 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.

PERFORVMVED BY: DATE: 9/30/99

APPLI CANT: EUROPE SUPPLI ES LTD.
FCC I D. OFBWS2010R
REPORT #:  T:\CUS\ E\ ESL\ 357C9\ ESL357C9. RPT
PAGE #: 5



