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STATEMENT OF ATTESTATION 
 

Model: DXS-80 Carbon Monoxide Alarm Transmitter 
 

FCC ID: EF4 SST00116 
 

The original vendor of carbon monoxide (CO) detector was unable to provide a suitable 
detector within a reaonsable time frame.  Linear decided to go with a different CO 
detector head but this entailed a major redesign.  The new CO detector is based on the 
3 volt operated DXS-73 (EF4 SST00113) smoke alarm transmitter PCB. 
 
The equipment under test is a Part 15 low power wireless carbon monoxide alarm 
transmitter.  It can be used with the 315 MHz DVS, DXR or PERS family of alarm 
receivers.  Every 1.1 hours this transmitter sends a supervisory signal and battery 
report. 
 
This equipment has been tested in accordance with the requirements contained in the 
appropriate Commission regulations. To the best of my knowledge, these tests were 
performed using measurement procedures consistent with industry or commission 
standards and demonstrate that the equipment complies with the appropriate standards.  
Each unit manufactured, imported or marketed, as defined in the Commission's 
regulations, will conform to the sample(s) tested within the variations that can be 
expected due to quantity production and testing on a statistical basis. 
 
I further certify that the necessary measurements were made by Linear LLC, 1950 
Camino Vide Roble, Suite 150, Carlsbad, California. 92008. 
 
Certified by:  
 
 
 
 
 

__________________________    ___ 
 
 
 
John W. Kuivinen, P.E.   Date:  July 16, 2007 
Regulatory Compliance Engineer 
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LABEL FACSIMILE 

 
 
Linear Corp. requests authority to use the label as depicted, in accord with Section 
2.925(e) of the Commission's Rules, follows herein. 
 
 
 
FCC ID: EF4 SST00116 
Linear LLC 
Model:  DXS-80, CO Alarm 
Frequency: 315 MHz 

 
Request for Authorization of Section 2.925(e) 
 
The device for which Linear seeks authority is small in size and has other safety related 
mandatory UL text.  The small size of the product and minimum text size of the UL 
warnings and cautions does not lend itself to the placement of a label in accord with the 
FCC and IC labeling requirements. 
 
Accordingly, Linear requests authority to place upon the device an identification label 
such as the one depicted herein identified as LABEL FACSIMILE. 
 
The additional information which is normally required to be included with the FCC 
Identification Number in accord with Part 15 of the Commission's Rules shall be located 
herein as a portion of the draft manual attached hereto. 
 
Accordingly, in accord with Section 2.925(e) of the Commission's Rules and past 
Commission decisions, Linear hereby requests authority to label its devices in the 
manner described herein. 
 
The user instruction manual will have the full text of the FCC disclaimer printed in a 
prominent location at the end of the installation instructions as follows: 

  
This device complies with FCC Part 15 and Industry Canada Rules and Regulations.  Operation 
is subject to the following two conditions: (1) This device may not cause harmful interference, and 
(2) This device must accept any interference received , including interference that may cause 
undesired operation. 
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Summary of Test Results 
in accord with FCC Rules Part 15 and C63.4-2004 

 
Equipment Model:    SST00116 
 
Transmitter Tested to C63.4-1992 Section: FCC Rules 15.231 
 
Field Strength at a distance of 3 meters:  4316 uV/Mtr (- 2.9 dB below limit) @ 315 MHz 
 
Peak to Average Ratio:    20 dB - Fixed Duty Cycle 
 
Test Conditions:    Radiated (Sections 11 & 13) 
 
Transmitter: 
Transmitter Frequency:    315 MHz Nominal (Factory Tuned Only) 
 
Bandwidth (20 dB down)   < 0.010% of Center Freq. 
 
Frequency Tolerance:    N/A (Nominal +/- 0.125 MHz) 
 
Frequency Stability:    N/A (Nominal +/- 0.125 MHz) 
 
Transmitter Spurious at 3 meters:  192 uV/Mtr (- 10 dB below limit) 
 (Worst Harmonic) 
 
 Frequency:    945 MHz 
 
Momentary Operation (Yes/No)   No 
 
Holdover time after manual release:  N/A 
 
Duration of alarm transmission after activation: 1.0 second transmission every 20 seconds only when 
the CO detector is in an alarm condition. 
 
Attestation: 
 
The radio apparatus identified in the application has been subject to all the applicable test conditions 
specified in FCC Rules Part 15 and all of the requirements of the Standard have been met. 
 
Regulatory Compliance Engineer 
 
 

 
John W. Kuivinen, P.E. ___________________________ Date: __ July 16, 2007 _ 
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Radio Standard Specification 
Low Power Communication Devices 
C63.4-2004 and FCC Rules Part 15 

 
1.0 General: 
 
 1.2, Exclusions to TV Broadcast Freq.  Complies 
  
2.0 Related Documents: 
 
 Reference Documents for Application: CFR 47, FCC Rules Part 15 
 
3.0 Test Equipment: 
 
 Supply Voltage:    One 3 volt CR123A lithium or equivalent 
       
 Test Equipment List   See Section 6 
 
 Signal Detector:    Peak with 20 dB peak to average 
      conversion. 
 
4.0 Certification and Test Results: 
 
 Summary of Results per   See Section 2 of this Report 
 
5.0 General Technical Requirements: 
 
 5.1 Testing Methods:   Peak Signal pulse 
      modulated A1D signal. 
 
 5.1 Reference Standard:  C63.4-2004 (FCC Procedure) 
 
 5.2 Modulation:    Pulse Positon A1D, AM Modulation 
 
 5.3 Type of Antenna:   Integral to transmitter PCB - tuned loop 
 
 5.4 External Controls:   Push Button - Manual Test Activation Button 
      No user serviceable parts except 
      for replacement of battery. 
 
 5.5 Accessories:   NONE 
 
 5.6 TX Bandwidth:   <0.010 % (See Section 7) 
 
 5.7 Equipment Labels:   See Section 2 
 
 5.8 Manual Disclaimer:   See attached draft copy of manual (Section 9) 
 
 5.9 Usage Restrictions:   Digital Pulse Code Only 
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6.0 Transmitter Characteristics and Tests: 
 
 6.1 Momentary Operated Devices: Complies 
 
 6.1(a) Types of Signals:   Manual Push to Transmit, Test Signal Only 
 
 6.1(a) Automatic Activation:  Yes, status transmissions every 1.1 hours. 
 
 6.1(a) Five Second Max. upon release: Complies 
 
 6.1(b) Field Strengths:   Per Section 7:  315 MHz = 6042 uV/Mtr at 3 meters. 
 
 6.1(c) Bandwidth (20 dB down)  <0.010 % Complies 
 
 6.1(d) Frequency Stability  N/A per regulations 
      +/- 0.125 MHz Maximum Error 
 
 6.1(e) Reduced Field Strength  N/A 
 
 6.2 Non-Momentary Operated Devices: N/A 
 
 6.2.1 Frequency Bands:   Refer to Section 7 
 
 6.3 Restricted Bands:   Complies 
 
 6.5 Pulsed Operation:   Complies (20 dB Peak/Average) 
        See Section 7 
 
 6.6 Wireline Conducted Emissions: N/A 
 
7.0 Receivers     N/A 
 
8.0 Self Certification:    N/A 
 
9.0 AC Wireline Conducted Emissions:  N/A 
 
10.0 Terminated Measurement Method:  N/A 
 
11.0 Radiated Measurement Method:  See Section 7 
 
 11.1 Measuring Distance:  Complies 
 
 11.2 Open Field Test Site:  Complies, C63.4-2004 
 
 11.3 Equipment Test Platform:  See Section 7 
 
 11.4 Measurement Method:  Complies, See Section 6 
 
12.0 DC Power Consumption Methods:  N/A 
 
13.0 Near Field Measurement for < 30 MHz: N/A 
 
14.0 Test Report Submission:   See Attached 
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1.0 GENERAL DESCRIPTION 
 The DXS-80 is a battery powered, low profile, UL Listed carbon monoxide 

detector with an RF transmitter. The DXS-80 mates the System Sensor W3-CO 
detector with a Linear DX coded transmitter. The transmitter is connected to the 
W3-CO via a four pin header on the detector’s main PCB. The W3-CO provides 
power, ground and signals for alarm and low battery to the transmitter. The DXS-
80 is intended for use with Linear security and personal reporting consoles such 
as the DVS-2400, DUAL-824, PERS-2400 and PERS-3600. 

  
1.1 POWER SUPPLY 
 One lithium cell, type CR123A, provides power to both the detector and 

transmitter at a nominal voltage of 3.0 VDC. Batteries manufactured by Duracell, 
Panasonic, Varta and Sanyo will be listed for use in this product. 

 
 The detector with the RF transmitter will operate until end of life, 6 years, at room 

temperature without battery replacement.  
 
2.0 DETECTOR CHARACTERISTICS 
2.1 CO TECHNOLOGY 
 The W3-CO utilizes an electrochemical CO sensing element, and therefore has 

certain performance limitations. The CO sensing element has a typical life of 6 
years from the date of manufacture. The CO sensing element has a carbon filter 
that provides resistance to false alarms caused by cross-interference gasses, but 
the filter can be saturated, and so the product should not be installed in locations 
where high concentrations of these gasses are present. Cross-interference 
gasses include, but are not limited to: Methane, Butane, Heptane, Ethyl Acetate, 
Isopropyl Alcohol, Carbon Dioxide, Ammonia, Ethanol, Toluene, Trichloroethane, 
and Acetone. Only a cloth moistened with water should be used to clean the W3-
CO housing. The movement of gases into the sensing element can be impaired if 
a sealant blocks the porous surface of the CO sensor. The W3-CO should not be 
exposed to aerosol products such as furniture polish, paint or varnish that can 
coat the CO sensing element and render it inoperative. 

    
2.2 MICROCONTROLLER  
 This microcontroller features a 10 bit ADC for interfacing to CO sensing circuit. 

During normal operation, the microcontroller is powered down with an external 
crystal used as a wake up timer. The detector will wake up and sample the CO 
sensing circuit every 10 seconds.  

 
2.3 CO SENSING CIRCUIT 
  The CO sensing circuit is continuously powered. The output of the CO circuit is 

sent to one of the inputs of the 10 bit ADC aboard the microcontroller. 
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2.4 LOW BATTERY LOAD 
 The low battery test load is a constant current source designed to simulate the 

current draw of the entire detector in alarm. The circuit’s current consumption is 
independent of the battery voltage. This circuit is activated by the microcontroller 
at power up and before each status update every 65 minutes. Once active the 
microcontroller will perform an ADC measurement on an internal voltage 
reference in order to determine the battery voltage.  

 
2.5 TEST SWITCH 
 The test switch is a mechanical switch that pulls an interrupt enabled port of the 

microcontroller low. The microcontroller filters the signal on this port to verify that 
the interrupt signal is not caused by noise. 

 
2.6 PIEZO DRIVER 
 The piezo driver circuit is used to oscillate the piezo. The circuit uses a hex 

inverter to drive the piezo in a self-resonant mode. The microcontroller turns the 
circuit on and off to generate the UL2034/UL2075 temporal tone. 

 
2.7 MECHANICAL 
 The detector base design allows for access to the battery without removing the 

housing. The housing provides an opening for the visual LED indicators and to 
depress the test switch.   

 
2.8 MOUNTING 
 The sensor attaches directly to a mounting base. The mounting base provides 

mounting slots for single gang, 3-1/2” and 4-1/2” octagon back boxes, if 
applicable. Two each mounting screws and plastic anchors are supplied. 

 
2.9 GENERAL SPECIFICATIONS 
 Color   Off White    
 Finish   Lightly Textured 
 Dimensions  Diameter 5.3” Height  2.0” including mounting base.   
 Regulatory  UL 2075 
 
3.0 CO DETECTOR OPERATION 
3.1 SENSING ELEMENT  
 The W3-CO is a carbon monoxide detector based on an electrochemical gas cell 

that converts a CO concentration in the ambient air to a direct current. The cell is 
sampled approximately every 10 seconds and automatically checked for a 
trouble condition. The electrochemical gas cell is not user serviceable, and 
cannot be replaced; at the end of its useful life the entire unit must be replaced. 
The gas cell cannot be electrically supervised for sensitivity. 

 
3.2 SENSITIVITY  
 UL 2075 / UL 2034 Compliant. 
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3.3 POWER ON RESET (POR) 
 When a battery is inserted into the detector, the low battery load will be turned on 

and the battery voltage will be measured. If it is less than or equal to 2.7V, the 
detector will continue to sample the battery voltage every 1 second until the 
voltage is greater than 2.7V. No other action will be taken until that time. This 
prevents a used battery from being installed and generating a low battery trouble 
shortly thereafter. Once the battery voltage is confirmed to be greater than 2.7V, 
normal operation of the gas detector begins. During POR the detector wait 
approximately 30 seconds for the gas cell to stabilize, and during this time both 
LED’s blink once every ten seconds, but the gas cell is not sampled. 

 
3.4  BROWN OUT RESET (BOR) 
 In the event of a battery removal, the microcontroller features a brown out reset 

(BOR). This feature will prevent the microcontroller from running astray. The 
BOR feature includes a hysteresis. Once power has been reapplied, the detector 
will power up using the standard POR sequence. 

 
3.5 CELL SUPERVISION  
 The gas cell cannot be supervised for sensitivity, but is supervised for open 

circuit faults once every minute. If a fault condition is detected, the detector is in 
trouble. In trouble, the red LED will flash once every 5 seconds, and the sounder 
will chirp once every 45 seconds, and Status A will be set low, and Status B will 
be set high. Cell trouble is non-latching. Cell supervision will preempt a low 
battery condition, and will be preempted by an alarm condition. 

 
3.6 CO ALARM  
 When the detector enters a CO alarm, both output pins 1 and 3 will be set low. 

The piezo is operated at 3.3kHz with the temporal 4 sound pattern per UL2034. 
The sound pressure level shall meet a minimum of 85dBA @ 10 ft per UL2034 / 
UL2075. The green LED will turn off, while the red LED will flash at the increased 
rate of approximately 10ms every 1 second. The alarm is non-latching. When the 
CO level returns to a normal level, the horn will stop sounding, the LEDs will 
return to the state in accordance with the state of the detector. CO Alarm will 
preempt both low battery and cell trouble. 

 
3.7 TEST SWITCH  
 The test switch can be used to check the functionality of the circuitry. If the 

detector is not in a trouble mode or end of life and the test switch is depressed 
for 1 second, the green LED will turn off while the red LED will flash once per 
second. Simultaneously, the alarm status pins 1 and 3 will be pulled low. If the 
test button remains depressed for more than 3 seconds, the built in piezo will 
sound with the temporal 4 pattern per UL 2034 / UL 2075. When the test switch 
is released, the LED and piezo will return to the standby mode (within 0.5 
seconds max.). If the detector is in a trouble mode and the test switch is 
depressed, the test switch will be ignored. 
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3.8 ALARM SILENCE  
 When the test switch is depressed momentarily during a CO alarm (below 350 

ppm), the piezo will be disabled for 7 minutes. Above 350 ppm, the alarm silence 
function is inoperative. If the detector comes out of alarm before the 7 minute 
delay expires, the 7 minute counter will be re-initialized. If CO concentration 
increases to a higher concentration, the detector will exit alarm silence. The 
alarm silence function does not affect the visible LED indication. 

 
3.9 LOW BATTERY 
 When a battery is first inserted, a low battery test is performed. If the battery 

does not pass this test, the unit gives no indication of operation: the unit does not 
initiate a low battery status update and the LEDs do not blink at all. A unit that 
passes the initial low battery test then tests for a low battery condition once every 
65 minutes. The battery voltage has to be at or below 2.7V nominally for two 
consecutive low battery tests before a low battery condition is indicated by output 
pin 1 being set high and pin 3 set Low. The green LED will turn off and the red 
LED will blink every 45 seconds. 

 
 If the detector goes into alarm, the LED blink will match the alarm condition. 

Once the low battery condition is present for 7 days, the piezo will begin to chirp. 
The piezo will chirp every 45 seconds for an additional 30 days, after which the 
piezo, LED’s, output pins 1 and 3 lines will be set high, while CO operations 
continue. If an alarm is detected after this event, the unit will attempt a full alarm 
signal. However, in this mode of operation, neither CO sensitivity nor alarm 
function are guaranteed. 

 
3.10 LED OPERATION 
     Red LED   Green LED 
  Power On Reset Blinks every 10 seconds  Blinks every 10 
seconds,  
      4 times    4 times 
  Standby  Off    Blinks every 10 sec. 
  Alarm/Test  Blinks once every second Off 
  Low Battery  Blinks once every 45 seconds Off 
  CO End of Life  Blinks once every 10 seconds Off 
 
3.11 PIEZO OPERATION 
  Power On Reset Off 
  Standby  Off 
  Alarm/Test  Temporal 4 pattern. 
  Low Battery  After 7 days, chirps every 45 seconds for 30 days 
  CO End of Life  One chirp every 45 seconds 
 
3.12 OUTPUT PIN CONFIGURATION 
    Pin 1  Pin 3 
 Standby  High  High 
 Alarm/Test  Low  Low 
 Low Battery  Low  High 
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4.0 RF TRANSMITTER CHARACTERISTICS 
4.1 TRANSMISSION TYPES 
 Alarm, Status, Low Battery, Test. 
 
4.2 ALARM TRANSMISSION 
 An alarm transmission is sent 20 seconds after the CO detector piezo begins to 

signal an alarm and the detector’s alarm output line goes high. During the alarm 
event the transmitter will resend a transmission every 20 seconds. This continues 
as long as the detector is in the alarm state. 

 
 An Alarm Restore transmission is not sent after the detectors alarm line returns 

to low. The user will have to clear the alarm manually at the receiver or console. 
 
4.3 LOW BATTERY TRANSMISSION 
 The battery status is sent with Alarm and Status transmissions. Test 

transmissions are disabled when the battery is low. In a low battery condition the 
test switch serves to silence the low battery chirp for 12 hours. 

 
4.4 STATUS TRANSMISSION 
 A status transmission is sent approximately every 1.1 hours 
 
4.5 TEST TRANSMISSION (LEARNING TRANSMITTER INTO A RECEIVER) 
 1)  Place the receiver into the learn mode (See receiver instruction manual for 

learning  mode details). 
 
 2)  Press the test button in the smoke detector and release it after the alarm 

beeps. A test signal (Alarm bit not set) will be transmitted a few seconds after the 
button is released. To test an alarm signal (Alarm bit set) hold the test button and 
an alarm transmission will be sent in 20 seconds. 

 
4.6 RF TRANSMITTER SPECIFICATIONS 
PCB Assembly   Size: 2.74” X .83” X .75” approximately (including 
    height of antenna). Interfaces with smoke detector  
    via a four pin connector. 
 
Frequency:   315 MHz ± 125 kHz 
Encoding Format:  DX Supervised 
System Range:   350 feet, open air, typical. 
Operating Voltage:  3 Volts. Detector supplies power to transmitter PCB 
Status Supervision:  A status signal is transmitted every 1.1 hours ±10% 
Transmitter Timing:  Alarm transmission is sent 20 seconds after receiving 
    a continuous alarm signal from the detector and at 20 
    second intervals as long as the detector is in alarm. 
    Note: The reset function does not stop these transmissions. 
Temperature Range:  -20°C to 60°C 
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TESTING INSTRUMENTATION AND EQUIPMENT LIST 
 
SPECTRUM ANALYZERS: 
 

H.P. HP8562A  1KHz to 22GHz 
 S/N 2913A03742    Calibrated  04/07 
     Due   04/08 

 
ANTENNAS: 
 
 (2) Ailtech DM105A T1  20-200 MHz  Tuned Dipole 
  S/N 93412-105 and 93412-114 Calibrated 4/07 Due: 4/08 
 (2) Ailtech DM105A T2  140-400 MHz Tuned Dipole 
  S/N 93413-113 and 93413-117 Calibrated 4/07 Due: 4/08 
 (2) Ailtech DM105A T3  400-1000 MHz Tuned Dipole 
  S/N 93413-105 and 93414-111 Calibrated 4/07 Due  4/08 
 (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: 
 
 H.P.  HP8656B RF Generator  100 KHz - 990 MHz 
  S/N A4229590    Calibrated  4/07 
      Due   4/08 
 Solar Electronics Line Impedance Stabilization Network, Type 
  8012-50-R-24-BNC  Calibrated: 4/07 
  S/N 8379585   Due:  4/08 
 HP 8447D   Broadband preamplifier, 0.1-1300 MHz 
  S/N 2443A03660   Calibrated: 4/07 
      Due: 4/08 
 Mini-Circuits  ZFL-2000 broadband preamplifier, 10-3000 MHz 
  S/N Lin 001   Calibrated: 4/07 
      Due: 4/08 
 
ACCESSORIES: 
 (2) Ailtech Rulers calibrated in MHz 
  4 Meter ABS Antenna Mast and Trolley 
  Tektronix C5C Scope Camera 
  Eighty Centimeter Tall,  Motorized Wooden Turntable 
  BNC to BNC Cables - as-required 
 
 (2) 25' RG-214/U Low-loss Coaxial Cable 
  S/N- LIN001 & LIN002   Calibrated: 4/07 
      Due: 4/08 
 
 (2) 3' 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. 
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MEASUREMENT OF RADIO FREQUENCY EMISSION 

OF CONTROL AND SECURITY ALARM DEVICES 
FCC RULES PART 15, C63.4-2004TEST PROCEDURE 

 
I. INTRODUCTION 
 
As part of a continuing series of quality control tests to 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 LLC, 1950 Camino Vida Roble, Suite 150, Carlsbad, California 92008-6517. 
 
II. 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. 
 
III. 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. 
 
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. 
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Correction of Measured Values - The spectrum analyzer calibration is in units of dBm absolute.  
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 will 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. 
 
IV MEASUREMENT PROCEDURE 
 
Transmitters 
 
1. Set the DIP-switch rockers of  the transmitter (if needed) to all ON, jam the button in the ON 
position, and place the transmitter on the test stand. 
2. Tune the antenna (if required). 
3. Tune the spectrum analyzer. 
4. Adjust the antenna height and polarization for peak field strength. 
5. Rotate the turntable to orient the transmitter for the highest reading. 
6. Record the observed peak emission. 
7. Record the screen image (if required). 
 
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: 10 dB 
Scan Time:  50 mSec. sweep 
Reference Level: 0 dBm 
Display Mode:  Log 10 dB/division 
Video Filter:  OFF 
Scan Mode:  Internal 
Scan Trigger:  Auto 



  SECTION 7 

LINEAR LLC 
FCC ID:  EF4 SST00116 

REPORT OF MEASUREMENTS 
 

 
LINEAR LLC 
FCC ID: EF4 SST00116 
Model:  DXS-80 Carbon Monoxide 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, 
2006 and all 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: 
 
 15.201-15.207, 15.231, Subpart C, Intentional Radiators. 
 
Test Procedure C63.4-2004, Section 13, Measurement of Intentional Radiators was 
used for the testing of this device. 
 
In accord with Section 2.948 of the Commission's Rules, a Test Site submittal is on file 
with the Commission and a Letter of Acceptance dated March 17, 2006 (Registration 
Number 90767) is a portion of the Commission's records. 
 
A test site submittal is on file with Industry Canada.  The Industry Canada file number is 
1078.  Dated April, 2006. 
 
All of the information contained within this documentation is true, correct, and complete 
to the best of my knowledge. 
 
 
 

____________________________   _ July 16, 2007 _ 
John W. Kuivinen, P.E.      Date 
Regulatory Compliance Engineer 
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DURATION OF RF TRANSMISSIONS 
 
 

DXS-80 
 

CARBON MONOXIDE ALARM TRANSMITTER 
 
This transmitter is normally automatically activated.  It is externally triggered using a 
locally annunciated carbon monoxide alarm.  As such, it may be operated continuously 
by the user (FCC Rules 15.231(a)(4)) during the pendancy of the alarm. 
 
When the test push button is pressed, due to battery constraints and an accidental 
continuous activation causing interference to the system, the maximum length 
transmission for a single press of the test pushbutton is one second. 
 
If the push button is quickly pressed and released, the transmitter will cease transmitting 
after one second.  FCC Rules 15.231 (a)(1) allows no longer than 5 seconds upon the 
release of a manually activated transmitter. 
 
Signed: 

 
John W. Kuivinen, P.E. 
Regulatory Compliance Engineer 
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Transmitter Duty Cycle Calculations 
and Time 
Domain 

Information 
DXS Data 
Format 

17 BITS / DATA WORD + 3 BLANK FRAMES BETWEEN WORDS 
 
DATA WORD = 20 X 5000 USEC = 100 MILLISECONDS FOR NOMINAL 
DATA WORD FRAME 
 
TWO DATA WORDS SHOWN ABOVE 
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INDIVIDUAL DATA PULSES, QUATERNARY ENCODED DATA FORMAT 
 
500 MICRO SECONDS FOR EACH DATA PULSE 
 
TIME DURATION FOR EACH PULSE IS FIXED 
 
3 DATA PULSES SHOWN ABOVE 



  SECTION 7 

LINEAR LLC 
FCC ID:  EF4 SST00116 

Transmitter Duty Cycle Calculations 
and Time Domain Information 

DX / DXS Data Format 
 
Worst case duty cycle is computed because coded pulse position 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  On time      = 8.5 E-2 on time per 100 mSec. time window 
       100 E-3 Total time 
 
20 log (8.5E-2) = -21.4 dB    20 dB Duty Cycle Ratio (Per FCC Rules)
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DEVICE:  DXS-80 Carbon Monoxide Alarm Transmitter 
 
PHOTOGRAPH: Occupied Bandwidth 
 
CONDITIONS: Transmitter Fundamental.  A1D Modulation - Pulse Position Modulation.   Fixed Duty 
Cycle.  SAW oscillator frequency determining element. 
 

SPECTRUM ANALYZER CONTROL SETTINGS 
 

CENTER FREQUENCY:  315 MHz INPUT ATTENUATION:  -10 dB 
 
SCAN WIDTH:  2.0 KHz / Div.   PREAMPLIFIER GAIN: 0 dB 
 
SCAN TIME:  0.7 Sec / Div.   LOG  REF. LEVEL: -10 dBm 
 
RF BANDWIDTH:  0.3 KHz 
 
ANTENNA:   6" Whip Ant. at Analyzer Input  TUNED TO: N/A 
 
ANTENNA DISTANCE:  0.25 Meters   ANTENNA HEIGHT: N/A 
 
SYSTEM NOISE FLOOR: N/A 
 
NOTES: Per 15.231(c),  Occupied Bandwidth (20 dB down) is less than +/- 8 KHz.  This is less 
than 0.010% of the center frequency.   FCC Rules, 15.231(c) devices must be less than 0.25% of center 
frequency.  This device therefore complies with 15.231(c). 
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DEVICE:  DXS-80 Carbon Monoxide Alarm Transmitter 
 
PHOTOGRAPH: Transmitter Spurious Emissions +/-50 MHz of the tuned center freq.  Peak of RF 
signal set to top of screen. 
 
CONDITIONS: Transmitter Fundamental.  A1D Modulation, SAW tuned frequency. 
 

SPECTRUM ANALYZER CONTROL SETTINGS 
 

CENTER FREQUENCY:  315 MHz  INPUT ATTENUATION:  -10 dB 
 
SCAN WIDTH:  10 MHz/ Div.   PREAMPLIFIER GAIN: 0 dB 
 
SCAN TIME:  1.0 Sec. / Div.   LOG  REF. LEVEL: -20 dBm 
 
RF BANDWIDTH:  10 KHz 
 
ANTENNA:   6" Whip Antenna on Analyzer Input  TUNED TO: N/A  
 
ANTENNA DISTANCE: 0.25 Meters    ANTENNA HEIGHT: N/A 
 
SYSTEM NOISE FLOOR: N/A 
 
No emissions occur outside of the of the rated center freq. except for harmonic spurious signals. 
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FRONT VIEW, DXS-80 
CARBON MONOXIDE 
ALARM 
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FCC and Canada Regulatory 
Information in this Area 

REAR VIEW, DXS-80 
CARBON MONOXIDE ALARM 
FCC / IC LABEL PLACED 
APPROX. AS SHOWN 
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INTERNAL PCB LAYOUT 
WITH RF TRANSMITTER 
PCB

TRANSMITTER PCB 
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RF TRANSMITTER PCB 
FRONT AND BACK VIEWS 
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TEST SETUP - VERTICAL ORIENTATION
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TEST SETUP - HORIZONTAL
ORIENTATION 
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