CD&T FCC I D: ODF- RSO1

A. DEVI CE UNDER TEST

The device is a | ow power data transmtter used to send
tenperature readings simlar to a standard roomthernostat but

wi th out the necessity of hard wire connections. This product is
desi gned to operate under the provisions of Part 15.231(e) of the
FCC rules. The transmt frequency is 418 MHz. nom nal. The

nodul ati on node is on/off keying. Power for the device is
provided by an internal 3.0 volt lithiumbattery.

B. MEASUREMENT PROCEDURE: RADI ATED EM SSI ONS

Transmitter field strength nmeasurenents were conducted accordi ng
to the procedures set forth in ANSI C63.4 (1992). Testing was
conducted with fresh batteries and nonitored periodically to
insure that the battery voltage (under | oad) was naintai ned at
95% of nom nal or better.

The device under test was placed on a rotating turntable 0.8
meters high, centered at 3 neters distant fromthe neasurenent
antenna. The device was placed in the center of the turntable
and tested in the two | ogical positions shown in the test setup
phot ographs. This housing is designed to nount on a wall |ike an
ordinary thernostat. However since the possibility exists for
nounting on a ceiling, the device was tested in a “flat” position
al so. For the purposes of testing, the mcro-controller on the
test sanple was programred with a special subroutine to transmt
the data stream conti nuously.

The field strength neasurenents were taken using an HP8596E
spectrum anal yzer, EMCO 3121C di pol e set, an EMCO 3115 doubl e

ri dge guide horn and an Avantek UJ210 preanp. The device was
scanned from 30MHz. to 9.2CGHz. and all em ssions were noted. 1In
this case the only em ssions detected were those harnonically
related to the fundanental transmt frequency.

At each detected frequency of em ssion, the device was neasured
by rotating the turntable and adjusting the antenna hei ght over a
range of 1 to 4 neters to obtain the maxi mum output level. This
procedure was perfornmed with both horizontal and vertical antenna
pol ari zations with the device in the positions described above.
The peak reading for each frequency was recorded in the second
colum on the data sheet. Scanning for emissions at the 7'" and



8'" harnoni cs was perforned by reducing the distance fromthe
measurenent antenna to 1 neter and factoring —9.54dB into the
cal cul ation. No em ssions were detected above 3.4 GHz.

C. DUTY CYCLE CALCULATI ONS

The transm ssion fornmat for this device is 50% Manchester phase
encodi ng. Each data packet consists of 16 bits where the first 8
bits represent the address or identity of the device and the | ast
8 bits contain the tenperature data. There is no start bit used
in this packet schene. Tinme Domain plot #3 shows a single data
packet .

The data pul ses are nom nally 300uS. |ong except where a “0” is
foll owed by “1” which will produce a double w dth pul se of 600uS.
nomnal. As shown in Tine Domain plots #1 and #2, the pul se
duration neasurenents were taken at points 12dB or nore down from
peak to insure worst case pul se w dth.

The packets are issued in groups of four, at 100nS. intervals.
Referring to Time Domain plots #4 and #5, it is shown that a
conpl ete four packet burst occurs within 312.5ms. fromstart to
finish. Tinme Domain plot #6 shows the periodic transm ssion
interval (approximately 56 seconds) This greater than 30 tines
the four packet burst sequence (9.375 seconds) and thus satisfies
the silent period requirenment of Part 15.231(e).

The duty cycle is calculated as foll ows:

16 X 300uS. = 4. 8nt. (on time for one packet)
20l og( 4. 8nt5./100n6. ) = - 26. 4dB

The duty cycle correction factor used for the cal culations on the
data sheet is —-20dB. As provided in Part 15.35.



