REPORT OF MEASUREMENTS

LINEAR CORPORATION
FCC ID: EF4 SSTO0091A
Model : DXS-63 Wristband Alarm Transmitter

The enclosed documents reflect the requirements contained generally within the code
of Federal Regulations, Title 47, Parts 2 and 15 as most recently published October 1,
1997 and ail other applicable revisions made by the Commission since that time.

The specific rule sections for which the enclosed documents demonstrate compliance
or rely upon to demonstrate compliance with the Commission's application and
technical standards are as follows:

15.201-156.207, 15.231, Subpart C, Intentional Radiators.

Test Procedure C63.4-1992, Section 13, Measurement of Intentional Radiators was
used for the testing of this device.

All of the information contained within this documentation is true, correct, and complete
to the best of my knowledge.

In accord with Section 2.948 of the Commission's Rules, a Test Site submittal dated
January 27, 1998 is on file with the Commission and a Letter of Acceptance dated
March 13, 1998 (File 31040/SIT) is a portion of the Commission's records.

John W. Kuivinen, P.E.
Regulatory Compliance Engineer

Linear Corporation
FCC ID: EF4 SSTOD0S1A




TESTING INSTRUMENTATION AND EQUIPMENT LIST

SPECTRUM ANALYZERS:
H.P. HP8582A 1KHz to 22GHz
S/N 2913A03742 Calibrated 4/98
Due 4/99
ANTENNAS:
@) Ailtech DM105A T1 20-200 MHz Tuned Dipole
S/N 93412-105 and 93412-114 Calibrated 1/98 Due:  1/99
2 Ailtech DM105A T2 140-400 MHz Tuned Dipole
S/N 93413-113 and 93413-117 Calibrated 1/98 Due:  1/99
2 Aijltech DM105A T3 400-1000 MHz Tuned Dipole
S/N 93413-105 and 93414-111 Calibrated 1/98 Due  1/99
2 AH Systems  SAS-200/511 1-12.4 GHz Log Periodic
S/N 118 and 124, P/Ns 2069
(1 AH Systems  SAS-200/540 20-330 MHz  Biconical
S/N 367 P/N 2052
INSTRUMENTATION:
HP HP86856B RF Generator 100 KHz - 990 MHz
S/IN A4229580 Calibrated 1/98
Due 1/99
Solar Electronics Line Impedance Stabilization Network, Type
8012-50-R-24-BNC Calibrated: 1/98
S/N 8379585 Due: 1/99
HP 8447D Broadband preamplifier, 0.1-1300 MHz
S/N 2443A03660 Calibrated: 4/98
Due: 4/99
Mini-Circuits ZFL-2000 broadband preamplifier, 10-3000 MHz
S/N Lin 001 Calibrated; 4/98
Due: 4/99
ACCESSORIES:

{2 Aittech Rulers calibrated in MHz
4 Meter ABS Antenna Mast and Trolley
Tektronix C5C Scope Camera
Eighty Centimeter Tall, Motorized Wooden Tumtable
BNC to BNC Cables - as-required

2 25' RG-214/U Low-loss Coaxial Cable
S/N- LINOO1 & LIN0OO2 Calibrated: 1/98
Due: 1/89

(2) 4' RG-55/U Low-loss Coaxial Cable, calibarated as part of the preamplifiers.
Automatically taken into account when used with the above itemized range preamplifiers.

Linear Corporation
FCC ID: EF4 SSTO0091A




MEASUREMENT OF RADIO FREQUENCY EMISSION
OF CONTROL AND SECURITY ALARM DEVICES
FCC RULES PART 15, C63.4-1992 TEST PROCEDURE

L INTRODUCTION

As part of a continuing series of quality control tests 1o ensure compliance with all applicable Rules and
Regulations, this enclosure details the test procedures for certain radio control devices. Testing was
performed at a test site located on the property of Linear Corporation, 2055 Corte del Nogal, Carisbad,
Califomia 92009.

1l MEASUREMENT FACILITY DESCRIPTION

The test facility is a specially prepared area adequately combining the desirability of an interference free
location with the convenience of nearby 120 volt power outlets, thus completely eliminating the incidence
of inverter hash, so often a problem with field measurements.

. DESCRIPTION OF SUPPORTING STRUCTURES

For Measuring Equipment - The antenna is supported on a trolley that can be raised and lowered on a
mast by means of remote control to any level between 1 meter and 4 meters above the ground. For
measurements at 3 meters, an antenna height (center of dipole} of about 1 meter generally yields the
greatest field strength. For measurements at 1 meter, an antenna height equal to the device under test
generally yields the greatest field strength. Usually, horizontal polarization yields the greatest field
strength for both 1 and 3 meter measurements.

For Equipment Under Test (EUT): The equipment to be tested is supported by a wooden turntable at a
height of eighty centimeters. A two-axis swivel at the top of the turntable permits the unit under test to
be manually oriented in the position of maximum received signal strength. The turntable can be rotated

by remote control.

Test Configuration - All transmitters were located eighty centimeters above ground, at a distance of
three meters from the antenna. They were each oriented for maximum radiation by rotating the
turntable. The antenna was then moved vertically along the mast for optimum reception in both
horizontal and vertical planes. Where no emissions were found, the antenna was also moved to one-
meter distance to improve system sensitivity.

All receivers were located eighty centimeters above ground, at a distance of three meters from the
antenna. They were each oriented for maximum radiation by rotating the turntable. The antenna was
then moved vertically along the mast for optimum reception in both horizontal and vertical planes.
Generally, emissions were very close to the observed spectrum analyzer noise floor, making accurate
measurement difficult because of the analyzer detector's characteristic of adding signal and noise. To
better observe and measure emissions well above the noise floor, the antenna was moved in to one
meter. This provides a theoretical 9.54 dB improvement in received field strength, but a possible shift
from far field 1o near field antenna characteristics may introduce an unknown error in measurement.

All transmitters and receivers tested are typical of production units.

A Hewlett-Packard spectrum analyzer consisting of an 8562A mainframe is used for the field strength
meter. A set of Ailtech DM-105 series dipoles are used for the receiving antennas up to 1 GHz. An A.H.
Systems model SAS-200/511 log periodic antenna is used from 1 to 5 GHz. Since the published
antenna factor includes the small amount of balun loss, this factor is not included in the equations for
comrecting measured values. The cable loss is added to the raw data. For measurements upto 1 GHz, a
Hewlett-Packard 8447D broadband RF preamplifier is inserted between the antenna cable and spectrum
analyzer input 1o ensure adequate system sensitivity while measuring.

Linear Corporation
FCC ID: EF4 SSTO0091A




From 1 GHz to 3 GHz, a Mini-Circuits ZFL-2000 broadband RF preamplifier is used instead of the HP
8447D. In many cases, the antenna is moved in to a distance of 1 meter to enhance test range
sensitivity after the 3 meter data is observed. A theoretical 9.54dB improvement is realized. Please see
Excel data spreadsheet for details. For a particular device and frequency, the EUT to antenna distance
is specified in the Report of Measurements.

Correction of Measured Values - The spectrum analyzer calibration is in units of dBm absoiute.
Published antenna factor, measured cable loss and preamplifier gain are in units of dB. All equipment is
referenced to a 50 ohm characteristic impedance; therefore, any impedance terms will factor out of any
calculations. Also, balun loss is included in the antenna factor, so this term wili not appear in any
calculation.

To obtain field strength, the reference (50 ohm system) 1 uV = 0 dBuV = -107 dBm is used.

For a given frequency: antenna factor, cable loss, preamplifier gain (if used) and a 9.54 dB gain factor (3
meters to 1 meter field strength conversion) when required are factored into the spectrum analyzer
reading, resulting in a field strength in units of dBm.

Field strength reading (dBm) + 107 dB = dBuV, using 0 dBuV = 1 uV/meter at a specified distance as
reference.

All of the equipment was calibrated to NBS-traceable factory specifications prior to the date of
measurement.

v MEASUREMENT PROCEDURE
Transmitters

Set the DIP-switch rockers of the transmitter (if needed) to all ON, jam the button in the ON
sition, and place the transmitter on the test stand.

Tune the antenna (if required).

Tune the spectrum analyzer.

Adjust the antenna height and polarization for peak field strength.

Rotate the turntable to orient the transmitter for the highest reading.

Record the observed peak emission,

Record the screen image {if required).

NPNABNY S

Spectrum Analyzer Control Settings:

Tuning: As required
Bandwidth 100 KHz for Field Strength,
Scan Width: 100 KHz/div (may be different when tuning or adjusting
display for photographs)
Input Attenuator: iodB
Scan Time: 50 mSec. sweep
Reference Level: 0dBm
Display Mode: Log 10 dB/division
Video Fiiter: OFF
Scan Mode: Internal
Scan Trigger: Auto
Linear Corporation

FCC ID: EF4 SSTO0081A




Y1ivQ 004 ‘ANYN ASIQ §TX L €901SS ‘INYN 31d

3Lva

A%%th m&%&«_& 5l/S §3

31vqg

A\S&,Q mw\ur g 3%:@

HIANIONI

paiamod Asojeq -epjesiiddy 10N SUOISSHUT PelRNpUC) L0Z Sk

(1eoniep) A Jo (ejuozuoy) H = uonysod Buueiie pus (1NN} A6 ..

-‘oBed S)y) U0 UMOYS BIOY) KIGOXe PEAIGEGO GUGM SUCISSILID JOLJ0 ON

2GR ¢ 0} PEIDSLICD JUSLLISINSBEW Jejeul | gSgOumNS_%!!Ei‘E
'SALON
00°054€ wiNg 00'ros V/NE WINE VNS 00z py8 00 rr b'EE HH  YN# + PEOS . PO 00'051E
o0'ses? N 00'r08 V/NE Y/NR WINE 00z bES Sk Ty ¥YZE HH  Yh# . PEOr - a8 00’597
000257 viNE 00'¥0% V/NE V/NE WINE 00z 8 Zyl  §¢ Le HH YN . PLEF . POrE 00'02ST
00'502Z ViNE 00509 VNS VNS WINE 0oz e E9k 9¢ 90e HH  WN$ Toie- . PISE 00'50ZZ
00'0681 e 00¥0R WSE 0ZEE oe'sL- YA L6k €€ 0'0e HH ris : 0 oriL- 00'0634
00'SLS) xS 00r08 ISE0L ocor ol'gs- 00z 000 98 0¢ L'z HH 995 H Ter o8- 00'GL54
00'092) 1o 00'¥09 1565 0S'SE 054 00z 000 ror ot 174 HH o9 H 8£'0r 00'Ze- 00'092)
00'Srs 75°02- o0ree 6995 oL'se 08 4L 00z 000 ST TP rez HH Ol9 H s¥oc- 0658 00’8
00'0%9 2V 62- 00'¥09 ELIT 05'9Z 0508 00z 000 s9Z L} 09z HH 1 H 9526 ov'6% 00°0c8
00'SHE el 00'TF09  €6'9SZH 00'Z9 00°Gr 00Z 000 TiIZ Tt o9l HH 9L)- A 88E- ores- 00GiE 00'G1E
WAR WAR uw/Angp  Rwawgp  gp ap ap ap aP  w'%0d  wgp wgp wgp am ZHA
LT pany #9940 wep =907 opey wyyg Bupeey i [ Aouenbeug  Aouenbesy
KeF}F] 2048p 204 ejeq uoESig Ang  omdimg  duwy  enqED  Buwely  LNN ey 294 woury  uomssaug  peuny
Lo} d N W 1 b r I H 5] 4 E| a o | Y
LET S INOLLVIOVH
Z86L¥ESD FRNA3O0HD LNINIENSYIN
LETSL 'FONINIAIY
puUnCIfl sA0qGe 10N §'0 LNA ‘LISRW S (OIHNSYIN HOHM LV JONYLSIO
¥/ 16000055 ¥43 ‘0 LONGOYd
YN I2NWN QWL
uopeioding Jeeur) HIUNLIVENNY
Jopursuel ) uuery koueBlews £9-sXQ ‘A3LS3L WL
9661 'S4 Ao :31lva
X1 pesiuedns jBilig) SXQ eiHWSURS 21N 00'S1E :uopdposeq

YONMS B)OWIS IO Jeuado 100p ULIele AUNDes’ 00D 10) suopesiddy
SININIHUNSVYIN 40 L8043




Reference: Application EF4 SST00091 A&

Supervised Emergency Transmitter

The status or low battery transmissions of the SST00091 supervised handheld
transmitters are limited to 8 data words of 100 mSec. Each every four hours. This is
done to conserve battery power and insure that even in the presence of heavy

interference at least one status word every 8 hours will be received by the supervised
receiver.

From first data bit to the last data bit of a status transmission, the total time is 785

mSec. or 0.785 seconds. FCC Rules 15.231(a)(3) permits regular status transmissions
of no longer than 1 second every hour. '

The transmitter is normally manually activated. It is used only for emergency signals or
remote control of a security/alarm system. As such the transmitter may be operated
continuously by the user (FCC Rules 15.231(a)(4)). However, due to battery
constraints and an accidental continuous activation causing interference to the system,
the maximum manually activated transmission is no longer than 30 seconds.

An emergency transmission will immediately cease transmission upon the completion
of a current data word (maximum duration of 85 mSec.). FCC Rules 15.231 (a)(1)
allows no longer than 5 seconds upon the release of a manually activated transmitter,

Signed:;

&an%@,&;

John W. Kuivinen, P.E.
Regulatory Compliance Engineer




SPECIFICATIONS, DX5-63 215552 X

1.0

2.0

SHEET 2 OF 3

DESCRIPTION

The DXS-63 is a low power, two button, three channel,
medical/emergency alarm transmitter operating at a frequency of 315
MHz. The signal is a binary coded, pulse-position type D modulated
transmission which has an information rate of approximately 200 bits per
second (bps). The DXS-63 is water-resistant and is designed to be worn
on the wrist when fitted with the wrist strap or around the neck with the
nylon cord provided.

The DXS-63 is designed to work with DX code compatible receivers such as the
DXR-701 and DXR-702 and the 2400 and 2408 consoles.

OPERATION

Depressing either switch, 82 {channel one) or $3 (channel two), activates the
transmitter. Depressing both S2 and S3 together activates channel three.
Transmission will continue for a maximum of 30 seconds if the switch is held
down. A piezo enunciator, Y1, emits, an audible tone and light emitting diode,
DS1, is illuminated during transmission. The audible tone and LED illumination
both stop when the switches are released. When the battery voltage goes below
2.2 volts, the LED wiil not light. Pressing either switch five times within two
seconds enables status supervision. The DXS-63 will emit five beeps to indicate
that the status mode is enabled. Once the status mode is enabled it cannot be
disabled. Status transmissions are sent every four hours, The piezo will not
sound during status transmissions except when the battery is low.

The digital modulation is programmed into microprocessor, U1. Data is output at
pin 3 of U1. SAW resonator, FR1, controls frequency of oscillation. Final
amplifier, Q3, drives antenna, E1, with the modulated signal. Antenna, E1, is
tuned by C5. Low voltage detector, U2, monitors battery voltage and pulls U1,
pin 5 low when battery voltage goes below 2.2 volts.




SPECIFICATIONS, DXS-63

Product ldentification:
Encoding Technique:
Number of Codes:

RF Carrier Frequency:

Power Requirements:

Operating Temperature Range:

Timing:

Size:

Other Specifications:

All Specifications are nominal.

215552 X
SHEET 3 OF 3

DXS-63 three channel Medical Pendant Transmitter
A1D Pulse-Position Modulation @ 200 bits/sec
1,048,576

315 MHz +/- 125 kHz

3 VDC battery ( Lithium Type 2025)

0 degrees C to +50 dégrees Cc

30-second maximum transmission when button heid
continuously.

PCB only 1.2" x 1.05" x 0.24" (approx.)

Current consumption: 4 mA (MAX) Transmitting,
2uA standby.
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Transmitter Duty Cycle Calculations
and Time Domain Information
DX Data Format

Worst case duty cycle is computed because coded pulse width type A1D modulation is used. Data rate
is seventeen 500 uSec pulses in any 100 mSec. time window.

During transmission, the transmitter sequentially emits a group of 17 encoded pulses in the form of a
pulse-keyed carrier. The data stream consists of preamble and encoded data string.

REAL TIME ANALYSIS:
Description Total Time "On" Time
Total Transmission 17 x 500 uSec. = 8.5 E-3 Sec on time

In compliance with FCC Rules 15.35(c), the following duty cycle factor is used for all field strength
calculations. A 100 mSec. full word time window is selected with the worst case programmable on time

ratio.

8.5 E-3 Ontime = 8.5 E-2 on time per 100 mSec. time window
100 E-3 Total time Window

20 log (8.5E-2) = -21.4 dB Duty Cycle Ratio (Per FCC Rules)
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