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MEASUREMENT/TECHNICAL REPORT

IDT Technology Limited - MODIL: Thermo Sensor THN128
FCC ID: NMTTHR128-01

April 17, 1998

This report concerns {check one:) Origimal Gram____ Class 1T Change X

Fgupment Type: Low Power Transmitter iexample: computer. printer. modem. etc.)

Deterred grant requested per 47 CER O 337¢dy 1 )an? Yes No X

[t yes. deter until:

date
Company Name agrees o notufy the Commission by

date

of the Intended date of announcement of the product so that the grant can be issued on

that date.

Transiion Rules Request per 15377 Yes No X

I no, assumed Part 150 Subpart C for intentional radiator - the new 47 CER [10-1-96

Edition] provision,

Report prepared by C. K. Lam
Intertek Tesumg Services
2 Garment Center.
576, Castle Peak Roud,
HONG KONG
Phone: 852-2746-8211
Fax: 8532-2785-5487

FCC 1D ,\iMTTi IR128-01
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EXHIBIT 1

GENERAL DESCRIPTION
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1.0 General Pescription

11 Product Description

The equipment under test (EUT) as a transmitter portion of a wireless thermometer system
operating at 433,92 MHz which is controlled by a crystal. The EUT is powered by two AAA
size batteries. There are two control switches (7C/2F and channel) and one reset button mside
the housme. During normal use. one recetver can be used asseciated with three transmitiers so
as 1o record the temperature from three ditferent location. Also the EUT transnuts temperature
signal every 30 seconds and the duration ol each transmission Is less than 1 seconds. The
meernal circuitry . wiring connections and software protocol of the model THNI128 are the same
as the model THRI128 (FCC 1D: NMTTHRI28-01) which was granted previously except it has
no LCD display,

The tollowing page hists the techmical deseription of the EUT.

1.2 Related Submuttalts) Grants

This is a single application for certification of a transmiuer. The FCC 1D of the recerver
associated with this transmitter is NMTEMRE99-01,

FCC D NMTTHR128-0]




integrated Display Technoleogy §Ltd.

Technical deseriptions of THINIT28

THNTZS i o vemote thermo-sensor. It converts analogue temperature signal into digital

signat and transmits via RE channel. 1t composes a controller part and a transmitter part. The
transnutter = basicatly a Colipittis oscillator, where C1, C2 and X1 are used to determinate the

resonant frequency that s 433.92MHz Transistor Q1 whose (T is greater than 60GHz,

provides a goad frequency response to the circuit. There is a 1.C fillering cireuitry, L1 and

C3.that is nsed to suppress harmonies of the oscillator,  An inductor, 1.3, is employed to

matcl the inpedance of the antenna, 1.4,

F(“(‘ "[DNMT]‘HRIZS‘{)lr AR “"‘:" T IERERTRYRE PR R Hevnep Fovnen R S A BN I
D : THTRAYMOND LERET CITNTHE X
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| 3 Test Methodoloey

Both AC mains hine-conducted and radiated entission measurements were performed according
to the procedures in ANSIC63.4 (1992 All measurements were performed in Open Area Test
Sites. Preliminary scans were performed in the Open Arca Test Sites only 1o determine worslt
case modes. For cach scan. the procedure for maximizing emissions in Appendices [ and LIt
were Tollowed.  All Radiated tests were performed at an antenna to EUT distance ol 3 meters.,
unless stated othierwise in the "Justification Section” of this Application.

14 Test Faciiity
The open area test site and conducted measurement facility used to collect the emission data is

Jocated t Garment Centre. 576 Castle Peak Road. Kowloon, Hong Kong.  This test factlity and
<ite measurement data have been tully placed on file with the FCC.

FCC 11 NMTTHRI28-4}
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EXHIBIT 2

SYSTEM TEST CONFIGURATION

ECC 1D NMTTHRI28-01
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System Test Configuration

Justification

The cquipment under test (LUT) was contigured for testing in a typical fashion (as a customer
would normally use it). The EUT was mounted to a cardboard box. which enabled the engineer
o maximize emissions through its placement in the three orthogonal axes.

The EUT was powered from new two AAA size batteries.

For maximizing emissions. the EUT was rotated through 360°. the antenna height was varied
from 1 meter to 4 meters above the ground plane. and the antenna polarization was changed.

This step by step procedure for maximizing emissions led (o the data reported in Exhibit 3.0.

The following two plots show the transmission period is 750ms and the slient period is 29.250
cecond which is 39 times of the transmission period. The EUT meet the automatically limiting
aperation.

EUT Exercising Software

There was no special software to exercise the device. Onee the button is powered up, the unit
ransmits the typical signal.  Tor simplicity of testing, the unit was wired to transmit
conrinuously.

Special Accessories

There are no special accessories necessary for compliance of this product.

FCC ID: NMTTHR128-01
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24 Egupment Modification

Ay maodifications installed previous to teseing by IDT Technology Limited will be incorporated
m cach production model sold/leased in the Untted States.

No modifications were installed by Intertek Testing Services,
25 Support Equipment List and Description
This product was tested in a standalone configuration.
All the items histed under section 2.0 ot this report are
Conformed by:
C. K. Lum
Assistant Manuger

{ntertek Testing Services
Agent for IDT Technology Limtied

o . Signature

Date

TCC 1. NMETHRI28-01
(_)
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EXHIBIT 3

EMISSION RESULTS

VOC 1D NAMTTHR28 01
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3.0 Emission Results

Dyata is included worst case configuration (the configuration which resulted in the highest

emission levels). A sample calealation. configuration photographs and data tables ol the

crmissions are mncluded

FCCTD: NMTTHR128-01
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Fietd Strength Caleulation

The tield strength is caleulated by adding the reading on the Spectrum Analyzer to the factors
associated with preamplitiers (if any). antennas. cables. pulse desensitization and average
factors (when specitied limit is in average and measurements are made with peak detectors). A
sample caleulation 1s included below.

I'S- RA+ A+ CLL-AG + PD + AV

where 'S = Field Strength m dBaVim
RA = Receiver Amplitude (including preamplifier) in dBpV
Cl- = Cable Attenuation Factor in dB
Al = Antenna Factor m dB
AG = Amplifier Gain in dB
PD = Pulse Pesensitization in dB
AV = Average Factor in -dB

In the radiated emission table which follows. the reading shown on the data table may reflect
the preamplifier eain. An example of the calculations. where the reading does not reflect the

preamplifier gain. follows:

S = RA + Al + CF - AG + PD + AV

1CC 1D NMITHRI2E-01
9
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s

Field Strength Caleulation tcont)

I xampie

Assume a receiver reading of 62,0 dBuV is obtained.  The antenna factor of 7.4 dB and cable
[actor of 1.6 dB is added. The amplificr gain of 29 dB is subtracted. The pulse desensitization
[actor of the spectrum analyzer was 0 dB. and the resultant average factor was -10 dB. The net
ficld strength tor comparison Lo the appropriate emission dimit is 32 dBuV/m. This value in
BN was converted  its corresponding level npVim.

RA = 62.0dBuY

Al = 74 dB
Cl = 1.64dB
AG = 29.0dB
D = 0dB

AV = -1 dB

FS =62+ 74 +1.6-29+ 0+ (-10) = 32dBpV/im

Level in mVim = Common Antlogarithm [(32 dBuV/imy20] = 39.8 Vi

FCC TD: NMTTHR128-01
10
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Radiated Emission Dala

[
o

The data on the following page lists the significant emission frequencies. the limit and the
marein of compliance. Numbers with a minus sign are below the Tinut.

Judeement: Passed by 5.2 dB

TEST PERSONNEL:

— = rag po—

Stvniuture

Ken C. C Lam, Compliance Engineer
Tvped Printed Namie

Al (7, 1958

Dare

FCC 112 NMTTHRI28-01



INTERTEK TESTING SERVICES

Company: 1DT Technology Limited

Muodel: Therme Sensor THNT2E

Table 1

Radiated Emissions

Dute of Test: March 21, 1998

Polarity | Trequeney | Reading | Antenna | Pre- § Average Net I.imit Margin
(MHz} (dBpV) Factor Amp Factor at 3m al 3m (dB)
(dB) Gain (-dBy | (dBpV/im | (dBuV/m)
(dB)

il 433,980 60.2 250 16 5.9 03.3 72.9 -9.6

H 867.960 38.6 31.0 L6 5.9 17.7 52.9 5.2

i #1301.94 320 26.5 34 5.9 38.6 54.0 -15.4

il [735.920) S0.4 26.5 34 5.9 36.6 529 -16.3

H 2169.900) 394 29.1 34 5.9 38.6 52.9 -14.3

Notes: 1. Peak Detector Data unless otherwise stated.

2 AN measurements were made at 3 meter. Harmonic emissions not detected at the 3-meter
distance were measured at 0.3-meter and an inverse proportional extrapolation was
performed to compare the signal level 1o the 3-meter hmit. No other harmonic emissions
than these reported were detected at atest distance of 0.3-meter,

3. Newative value in the margin column shows emission below Tt

4. Horn antenna and average detector are used for the emission over 1000MHz.

“Lamission within the restricied band meets the requirement of part 15.205. The
corresponding limit as per 15.209 is based on Quasi peak detector data for frequencies
below 1000 MHz and averase detector data for frequencies over 1000 MHz.

Test Bngineer: Ken O CL Lam

FCC ID- NMTTIHRI28-01
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