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 Underwriters Laboratories Inc. authorizes the above-named company to reproduce this Report 

provided it is reproduced in its entirety. 
 
 Underwriters Laboratories Inc. reports apply only to the specific samples tested under stated test 

conditions.  It is the manufacturer's responsibility to assure that additional production units of this 
model are manufactured with identical electrical and mechanical components.   Underwriters 
Laboratories Inc. shall have no liability for any deductions, inferences or generalizations drawn by 
the client or others from Underwriters Laboratories Inc. issued reports. 

 
 This report is the confidential property of the client.   As a mutual protection to our clients, the public 

and ourselves, extracts from the test report shall not be reproduced except in full without our written 
approval.  The client to claim product endorsement by NVLAP or any agency of the US government 
shall not use this report. 
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1.0 G E N E R A L - Product Description 
 
The GPS speed and distance system is composed of two units a transceiver (M850) and a receiver 
(M568) watch. 
 
The EUT (Equipment  under Test) was configured in a typical user configuration. The Timex M850 is a 
137.5KHz mark and 141KHz space radio transmitter used in conjunction with the receiver located 
inside a wristwatch (M568). The receiver receives the transmitted radio signals, decodes it and displays 
the information on the LCD screen of the watch. The system uses an FSK (frequency shift keying) based 
simplex data communication scheme. The data rate does not exceed 1024 baud. The system is designed 
to function up to a maximum distance of 1 meter between transmitter and receiver.  
 
The Transmit antenna is permanently attached to the M850 Transceiver.
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1.1 Device Configuration During Test  
      The transceiver is a new version of the existing M850 Speed + Distance transmitter.  This new 
version operates exactly the same as the existing transceiver and will be marketed with our existing 
watch receivers.  It has the same RF transmitting characteristics; however the differences include 
changes to the PCB, case, and tuning circuitry.  The testing is to verify the Fundamental Frequency 
output power at the antenna port has not change In addition, all spurious emission are still in compliance 
with the applicable limits. This change to the product would fall under FCC a Class 2 Permissive 
change.    
  
1.Simply pressing and releasing the button on the front of the unit turned on the GPS unit.  A red LED 
will begin flashing which indicates the unit is trying to acquire a satellite signal.  Because of testing 
indoors you won’t be able to sync to a satellite signal, however the unit will be transmitting RF data to 
the watch. 
  
Pressing the S+D button on the watch turned on the RF operation of the watch receiver. As long as the 
watch is within approximately 1 meter from the transmitter the message “SEARCHING” will appear on 
the top line of the watch display.  As long as the flashing red light on the GPS transceiver and the 
SEARCHING message on the watch appear the system is in a normal operating state, i.e. the GPS box is 
transmitting RF data to the watch every 3.57 seconds. 
 

Device Manufacturer Model Number Serial Number FCC ID 
Transceiver Timex M850 Prototype EP9TMXM850

Receiver Timex M568 CR 2025 ------------------- 

 
Note: The EUT was investigated and the orientation and position depicted in the report was deemed 
worst-case emissions. 
 
"The results contained in this report reflect the results for this particular model and serial number.  It is 
the responsibility of the manufacturer to ensure that all production models meet the intent of the 
requirements detailed within this report" 
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1.2 Deviations from ANSI C63.4 
 
 Not Applicable 

1.3 Device Modifications Necessary for Compliance 
 

 NA 

1.4 Test Summary 
 

Test Basic Standard Considered Tested In 
Compliance 

Conducted Voltage 
Emissions 

FCC Subpart C, Class B Yes Not applicable 
EUT operates 
on batteries 

Yes 

Radiated Emissions FCC Subpart C, Class B Yes Yes Yes 
 
 
 
Environmental conditions in the lab: 
 
   Range 
Temperature:  20-25°C 
Relative Humidity  30 - 65 % 
Atmospheric pressure 680 - 1060 mbar 
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1.5 FCC Labeling Information 
 
Not requested by the applicant 
 
2.0 EMISSIONS TEST REGULATIONS 
 
FCC Part 15, Subpart B (15.109). 
FCC Part 15, Subpart C; (15.209).  
Mark Frequency 137.5 KHz 
Space Frequency 141.0 KHz 

2.1 EUT OPERATION MODE - EMISSIONS TESTS 
 
As per manufacturer’s instructions: The receiver receives the transmitted radio signals, decodes it and 
displays the information on the LCD screen of the watch. The system uses an FSK (frequency shift 
keying) based simplex data communication scheme. The data rate does not exceed 1024 baud. The 
system is designed to function up to a maximum distance of 1 meter between transmitter and receiver. 
 

2.1.1 Conducted Click Emissions Tests 
 
Test Not Applicable 
 
The EUT does not contain devices, which produce transient emissions as defined by the standard. 
 

2.1.2 Conducted Emissions Tests 
 
Test Not Applicable  
 
The GPS Transceiver operates on three 1.5-volt DC batteries. 
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2.1.3 Radiated Emissions Test (10 Meter Semi-Anechoic Chamber) 
 
Test Applicable   
 
Temperature:   21.0°C 
Humidity:   41.1 %RH 
Pressure:   1015 mbar 
Date test performed:   17 June 03 
 
Measurement distance:  3 Meters 
Frequency Range:   9kHz - 30MHz  Electric  
    30MHz - 1000MHz  Electric 
    1GHz - 7.5GHz  Electric 
    
 
9kHz – 30MHz a Magnetic Loop Antenna was utilized. The limit was adjusted using the 40dB/decade-
limit extrapolation method. In addition, the electric field strengths when measured with the loop antenna 
were maximized about the antenna full azimuth during test. 
 
30MHz – 7.5GHz the measurement was made throughout the frequency banned on the EUT. 
 
Tests were performed on the transmitter in accordance with the limitation set forth by CFR47 FCC Part 
15 Subpart C Paragraph 15.209 and tested in accordance with the test procedures and methodologies in 
ANSI C63.4: 2001. 
 
The EUT was checked throughout the frequency band 9kHz to 7.5GHz.  The transmitter operated at  
137.5 -141kHz.  The allowable field strength limits in accordance with 15.209 were applied to the 
fundamental frequency.  All other emissions were tested in accordance with the general limitations 
15.209. 
 
All frequencies were evaluated and the plots enclosed show worst-case emissions. 
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Test equipment used for final radiated emissions tests: 
 
ESI26 Rhode & Schwartz EMI Receiver Equipment No.: ME5B-081 
  Quasi Peak BW: 200Hz  9kHz to 150kHz  
  RBW  10 KHz 
                                                                       Quasi Peak BW: 9kHz  150kHz to 30MHz 
                                                                       RBW 100 KHz 
                                                                       Quasi Peak BW: 120 kHz  30 to 1000MHz 
                                                                       RBW 1.0 MHz 
 
Range: 20Hz to 26.5 GHz       Last Calibration Date: 20 Aug. 02      Calibration Due Date: 20 Aug. 03 
    
 
For Measurements above 1GHz: 
 
Test Accessories for Radiated Emissions: 
 
94455-1 Ailtech Biconnical Antenna Equipment No.: ME5-439 
Last Calibration Date:  15 Nov. 2       Calibration Due Date: 15 Nov. 03 
 
3146 EMCO Log Periodic Antenna Equipment No.: ME5-451 
Last Calibration Date: 21 Nov 02       Calibration Due Date: 21 Nov. 03 
 
8449B Hewlett Packard 1-26GHz Pre-Amp Equipment No.: ME5-914 
 
6507 EMCO Active Loop Antenna Equipment No.: ME5A-288 
Last Calibration Date: 7 March 03 Calibration Due Date: 7 March 04 
 
99760-00 Cole –Parmer             Hydrometer/Temp/Barometer  Equipment No.: ME4-268 
Ranges: Temp:0oC-55oC 
 Humidity 25% to 95 %RH 
 Pressure 795 to 1050 mbar 
 
Last Calibration Date: 27 May 03  Calibration Due Date: 27 May 04 
 



File Number: NC4557  Issued: 7/7/03 
Project Number: 03ME09617    
Model Number: M568/850  
FCC ID: EP9TMXM850  

 Page 9 of 23 
 
Underwriters Laboratories Inc. 1285 Walt Whitman Rd. Melville, New York 11747 USA Tel.: 631 271-6200 Fax: 631 439-6095 Rev. No 1.0 

 



File Number: NC4557  Issued: 7/7/03 
Project Number: 03ME09617    
Model Number: M568/850  
FCC ID: EP9TMXM850  

 Page 10 of 23 
 
Underwriters Laboratories Inc. 1285 Walt Whitman Rd. Melville, New York 11747 USA Tel.: 631 271-6200 Fax: 631 439-6095 Rev. No 1.0 

  TTiimmeexx  CCoorrpp..  
  MM556688//885500  RRXX//TTXX  TTrraannssmmiitt  mmooddee  
  FFiillee::NNCC44555577  PPrroojj..  0033MMEE0099661177  
  00==BBlluu,,4455==GGrrnn,,  9900==MMaagg,,  113355==CCyyaann  
  TTeesstteedd  bbyy::  RRDD  
            TTeesstt          MMeetteerr          GGaaiinn//LLoossss    TTrraannssdduucceerr    LLeevveell    LLiimmiitt::11            
NNoo..  FFrreeqquueennccyy    RReeaaddiinngg        FFaaccttoorr          FFaaccttoorr    ddBB[[uuVVoollttss//mmeetteerr]]  
          [[MMHHzz]]          [[ddBB((uuVV))]]          [[ddBB]]            [[ddBB]]  
======================================================================================================================================  
  ..000099  --  ..1155MMHHzz  ------------------------------------------------------------------------------------------------------------------------------  
11    ..1144009977              5500..8833  ppkk          ..11                1166..22            6677..1133      110044..66  
      AAzziimmuutthh::118844      HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3377..4477  
        
    
  ..1155  --  3300MMHHzz  ----------------------------------------------------------------------------------------------------------------------------------  
22    ..1177448888              5522..6622  ppkk          ..11                1155..99            6688..6622      110022..77  
      AAzziimmuutthh::227766      HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3344..0088  
        
33    ..1177448888              5522..6622  ppkk          ..11                1155..99            6688..6622      110022..77  
      AAzziimmuutthh::227766      HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3344..0088  
        
44    ..2222996611              5500..4422  ppkk          ..11                1155..55            6666..0022      110000..44  
      AAzziimmuutthh::1199        HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3344..3388  
        
55    ..2288993322              4499..0066  ppkk          ..11                1155..22            6644..3366      9988..44  
      AAzziimmuutthh::22          HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3344..0044  
        
66    ..33114422                4488..9988  ppkk          ..11                1155..22            6644..2288      9977..77  
      AAzziimmuutthh::22          HHeeiigghhtt::112222  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --3333..4422        
  
LLIIMMIITT  11::  FFCCCC  PPtt1155  CCllBB  99kk--3300MM                          
  
ppkk  --  PPeeaakk  ddeetteeccttoorr  
qqpp  --  QQuuaassii--PPeeaakk  ddeetteeccttoorr  
aavv  --  AAvveerraaggee  ddeetteeccttoorr  
aavvllgg  --  ddeennootteess  aavveerraaggee  lloogg  ddeetteeccttiioonn  
aavveemm  --  ddeennootteess  EEMMII  aavveerraaggee  ddeetteeccttiioonn  
ttmm  --  TTrraaccee  MMaatthh  RReessuulltt  
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SSwweeeepp  112200kkhhzz  ttoo  550000kkhhzz  tthhee  hhaarrmmoonniiccss  ffrreeqquueenncciieess  mmeeaassuurreedd  aatt  11  mmeetteerr



File Number: NC4557  Issued: 7/7/03 
Project Number: 03ME09617    
Model Number: M568/850  
FCC ID: EP9TMXM850  

 Page 12 of 23 
 
Underwriters Laboratories Inc. 1285 Walt Whitman Rd. Melville, New York 11747 USA Tel.: 631 271-6200 Fax: 631 439-6095 Rev. No 1.0 

  
  TTiimmeexx  CCoorrpp..  
  MM556688//885500  RRXX//TTXX  TTrraannssmmiitt  mmooddee  
  FFiillee::NNCC44555577  PPrroojj..  0033MMEE0099661177  
  00==BBlluu,,4455==GGrrnn,,  9900==MMaagg,,  113355==CCyyaann  
  TTeesstteedd  bbyy::  JJDD  
  DDaattaa  mmeeaassuurreedd  aatt  11  mmeetteerr  aanndd  eexxttrraappoollaatteedd  bbaacckk  ttoo  33  mmeetteerrss..  
  
            TTeesstt          MMeetteerr          GGaaiinn//LLoossss    TTrraannssdduucceerr    LLeevveell    LLiimmiitt::11            
NNoo..  FFrreeqquueennccyy    RReeaaddiinngg        FFaaccttoorr          FFaaccttoorr    ddBB[[uuVVoollttss//mmeetteerr]]  
          [[MMHHzz]]          [[ddBB((uuVV))]]          [[ddBB]]            [[ddBB]]  
======================================================================================================================================  
00..1155MMHHzz  ––  550000KKHHzz    
11    ..11994455              3344..1199aavvgg          ..11                1155..44            4499..5599        110044..66  
                    MMaarrggiinn  [[ddBB]]                  --5555..0011  
            
22    ..22443344              3355..6622aavvgg          ..11                1155..22            5500..9922        110022..77  
                    MMaarrggiinn  [[ddBB]]                  --5511..7788  
        
33    ..22991177              2288..4455aavvgg          ..11                1155..22            4433..7755        110000..44  
                    MMaarrggiinn  [[ddBB]]                  --5566..6655  
        
44    ..33440066              1166..2222aavvgg          ..11                1155..22            3311..5522          9988..44  
                    MMaarrggiinn  [[ddBB]]                  --6666..8888  
        
55    ..33889944              2244..1177aavvgg          ..11                1155..11            3399..3377          9977..77  
                              MMaarrggiinn  [[ddBB]]                  --5588..3333        
  
66    ..44886666              1111..5599aavvgg          ..11                1155..11            2266..7799          9977..77  
                    MMaarrggiinn  [[ddBB]]                  --7700..9911        
  
LLIIMMIITT  11::  FFCCCC  PPtt1155  CCllBB  99kk--3300MM                          
  
ppkk  --  PPeeaakk  ddeetteeccttoorr  
qqpp  --  QQuuaassii--PPeeaakk  ddeetteeccttoorr  
aavv  --  AAvveerraaggee  ddeetteeccttoorr  
aavvllgg  --  ddeennootteess  aavveerraaggee  lloogg  ddeetteeccttiioonn  
aavveemm  --  ddeennootteess  EEMMII  aavveerraaggee  ddeetteeccttiioonn  
ttmm  --  TTrraaccee  MMaatthh  RReessuulltt  
 
The emission where the system noise floor was above the fundamental was checked with the antenna at 
1 meter and the data was extrapolated back to 3 meters. 
 
Emissions were measured at 1 meter between 150kHz and 500kHz and the data is shown above.
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Radiated Emission, 9KHz to 30 MHz test Set-up Front View
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Radiated Emission, 9KHz to 30 MHz Test Set-Up Rear View 
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  TTiimmeexx  CCoorrpp..  
  MM556688//885500  RRXX//TTXX  TTrraannssmmiitt  mmooddee  
  FFiillee::NNCC44555577  PPrroojj..  0033MMEE0099661177  
  GGPPSS  WWaattcchh  
  TTeesstteedd  bbyy::  RRDD  BBLL==HHoorr  GGrr==VVeerr  
            TTeesstt          MMeetteerr          GGaaiinn//LLoossss    TTrraannssdduucceerr    LLeevveell    LLiimmiitt::11          
NNoo..  FFrreeqquueennccyy    RReeaaddiinngg        FFaaccttoorr          FFaaccttoorr    ddBB[[uuVVoollttss//mmeetteerr]]  
          [[MMHHzz]]          [[ddBB((uuVV))]]          [[ddBB]]            [[ddBB]]  
====================================================================================================================================  
VVeerrttiiccaall  3300  --  220000MMHHzz  ------------------------------------------------------------------------------------------------------------------  
11    3311..55330088            1100  ppkk                ..99                1133..22            2244..11        4400  
      AAzziimmuutthh::335588      HHeeiigghhtt::110000  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1155..99  
    
22    6600..0022                1144..3333  ppkk          11..11              77..88              2233..2233      4400  
      AAzziimmuutthh::229900      HHeeiigghhtt::112222  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1166..7777  
  
33    8800..000055              1177..88  ppkk            11..33              88..44              2277..55        4400  
      AAzziimmuutthh::222222      HHeeiigghhtt::112222  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1122..55    
  
44    114400..33000022          1111..88  ppkk            11..77              1155                2288..55        4433..55  
      AAzziimmuutthh::335555      HHeeiigghhtt::112222  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1155  
            
55    115577..66448888          99..7799  ppkk            11..88              1166..99            2288..4499      4433..55  
      AAzziimmuutthh::335577      HHeeiigghhtt::112222  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1155..0011  
      
66    118833..00776655          88..2266  ppkk            11..99              1144..22            2244..3366      4433..55  
      AAzziimmuutthh::2200        HHeeiigghhtt::112222  VVeerrtt          MMaarrggiinn  [[ddBB]]                  --1199..1144      
  
LLIIMMIITT  11::  FFCCCC  PPaarrtt  1155  SSuubbppaarrtt  BB  1155..220099        
  
ppkk  --  PPeeaakk  ddeetteeccttoorr  
qqpp  --  QQuuaassii--PPeeaakk  ddeetteeccttoorr  
aavv  --  AAvveerraaggee  ddeetteeccttoorr  
aavvllgg  --  ddeennootteess  aavveerraaggee  lloogg  ddeetteeccttiioonn  
aavveemm  --  ddeennootteess  EEMMII  aavveerraaggee  ddeetteeccttiioonn  
ttmm  --  TTrraaccee  MMaatthh  RReessuulltt  
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Radiated Emission, 30 MHz to 1000 MHz Test Set-Up Front View    
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Radiated Emission, 30 MHz to 1000 MHz Test Set-Up Rear View  
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  TTiimmeexx  CCoorrpp..  
  MM556688//885500  RRXX//TTXX  TTrraannssmmiitt  mmooddee  
  FFiillee::NNCC44555577  PPrroojj..  0033MMEE0099661177  
  GGPPSS  WWaattcchh  
  TTeesstteedd  bbyy::  RRDD  BBLL==HHoorr  GGrr==VVeerr  
            TTeesstt          MMeetteerr          GGaaiinn//LLoossss    TTrraannssdduucceerr    LLeevveell    LLiimmiitt::11      
NNoo..  FFrreeqquueennccyy    RReeaaddiinngg        FFaaccttoorr          FFaaccttoorr    ddBB[[uuVVoollttss//mmeetteerr]]  
          [[MMHHzz]]          [[ddBB((uuVV))]]          [[ddBB]]            [[ddBB]]  
================================================================================================================================  
HHoorriizzoonnttaall  11000000  --  22000000MMHHzz  --------------------------------------------------------------------------------------------------------  
11    11006699..002233          4422..9988  ppkk          --3333..55          2255..11            3344..5588      5544  
      AAzziimmuutthh::330033      HHeeiigghhtt::9999  HHoorrzz            MMaarrggiinn  [[ddBB]]                  --1199..4422  
  
22    11338866..779966          4400..3388  ppkk          --3322..77          2266..33            3333..9988      5544  
      AAzziimmuutthh::333311      HHeeiigghhtt::119999  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --2200..0022  
    
HHoorriizzoonnttaall  22000000  --  33550000MMHHzz  --------------------------------------------------------------------------------------------------------  
33    33119911..339977          3366..66  ppkk            --2288..44          3322                4400..22        5544  
      AAzziimmuutthh::1100        HHeeiigghhtt::110000  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --1133..88  
    
44    33333344..444455          3366..6611  ppkk          --2277..88          3322..44            4411..2211      5544  
      AAzziimmuutthh::220000      HHeeiigghhtt::119988  HHoorrzz          MMaarrggiinn  [[ddBB]]                  --1122..7799  
    
HHoorriizzoonnttaall  33550000  --  77550000MMHHzz  --------------------------------------------------------------------------------------------------------  
55    33778844..009955          3355..7766  ppkk          --2277..33          3333..77            4422..1166      5544  
      AAzziimmuutthh::335588      HHeeiigghhtt::9999  HHoorrzz            MMaarrggiinn  [[ddBB]]                  --1111..8844  
  
66    44007788..8866            3355..1166  ppkk          --2277..44          3344..33            4422..0066      5544  
      AAzziimmuutthh::330066      HHeeiigghhtt::9999  HHoorrzz            MMaarrggiinn  [[ddBB]]                  --1111..9944  
  
LLIIMMIITT  11::  FFCCCC  PPTT1155  CCLLAASSSS  BB--RRAADDIIAATTEEDD  ((33mm))    
ppkk  --  PPeeaakk  ddeetteeccttoorr  
qqpp  --  QQuuaassii--PPeeaakk  ddeetteeccttoorr  
aavv  --  AAvveerraaggee  ddeetteeccttoorr  
aavvllgg  --  ddeennootteess  aavveerraaggee  lloogg  ddeetteeccttiioonn  
aavveemm  --  ddeennootteess  EEMMII  aavveerraaggee  ddeetteeccttiioonn  
ttmm  --  TTrraaccee  MMaatthh  RReessuulltt  
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Radiated Emission, 1GHz to 7.5GHz Test Set-Up Rear View 
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Sample Calculation: 
 
Radiated Emission Limit Conversion from dBuV/m 
(Limits in accordance with paragraph 15.109) 
 
Radiated Emissions Limit (dBuV/m) = 20*log (uV/m) 
Radiated Emissions Limit (dBuV/m) = 20*log (90) 
Radiated Emissions Limit (dBuV/m)= 39.0 
Radiated Emissions test data obtained during measurements. 
 
Field strength (dBuV / m) = Measured field strength (dBuV) + Antenna factor (dB) + cable factor (dB). 
Field strength (dBuV / m) = 51.1 dBuV/m + 15.8 dB +0.3 dB. 
Field strength (dBuV / m) = 71.3 
 
Radiated Emissions Limit conversion from uV/m to dBuV/m add 40 dB / Decade. 
(The limits are in accordance with paragraph 15.209). 
 
Radiated Emissions Limits General Requirements. 
 
Frequency 0.009-0.490 MHz, 
2400/F (kHz) at 300 meters = Field strength in uV/meter. 
Frequency = 9KHz. 
2400/(9) at 300 meters 
Radiated Emission at 9 kHz at 300 meters = 266.6uV/meter. 
dBuV/m 20*log (266.6uV/m). 
dBuV/M = 48.5 at 300 meters. 
Add 40 dB /decade  
300meters to 3 meters = 80 dB. 
Radiated Emission Limit = dBuV/m + dB. 
48.5+80 
128.5dBuV/m 
 
Magnetic field conversion of the active loop antenna: 
 
The magnetic field reading was converted to an electrical field reading by adding the electric field 
factors (dB) to the field strength reading. The electric antenna factors are established at the time of the 
antenna calibration. 
Antenna factor (dB) + constant = Field strength dBuV/m  
At 100 kHz 16.4 + 51.5 = 67.9
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3.0 SUMMARY: 
 
The equipment under test has 
 
Met the technical requirements as defined under section(s) 2.0  
 
Test Start Date:  6/16/03 
 
Test Completion Date:  6/16/03 
 
 
- UNDERWRITERS LABORATORIES, INC. - 
 
Project Engineer   Reviewer 

   
 
Joseph Danisi (Ext.23055)   Robert DeLisi (Ext.22452) 
Senior Engineering Associate  Senior Staff Engineer 
International EMC Services  International EMC Services 
Conformity Assessment Services-3014AMEL Conformity Assessment Services -3014AMEL 
 

 


