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FORWARD: 
 
In accordance with the Federal Communications Code of Federal 
Regulations, dated October 1, 2003, Part 47, Paragraph 90.213, 
applicable paragraphs of Parts 15, 90, and 95, the following is 
submitted in support of the 1.5 parts per million frequency 
stability requirements. 

2.1055 Frequency Stability 

 Measurements Required: 

 The frequency stability shall be measured with variations of 

ambient temperature from -30° to +50° centigrade.  

Measurements shall be made at the extremes of the 

temperature range and at intervals of not more than 10° 

centigrade through the range.  A period of time sufficient 
to stabilize all of the components of the oscillator circuit 
at each temperature level shall be allowed prior to 
frequency measurement.  In addition to temperature stability 
the frequency stability shall be measured with variation of 
primary supply voltage as follows: 

 
 (1) Vary primary supply voltage from 85 to 115 percent of 

the nominal value for other than hand carried battery 
equipment. 

 (2) For hand carried, batteries powered equipment, reduce 
primary supply voltage to the battery operating end 
point which shall be specified by the manufacturer. 

(3) The supply voltage shall be measured at the input to 
the cable normally provided with the equipment, or at 
the power supply terminals if cables are not normally 
provided. 
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Test Arrangement: 
 
 
 
 
 
 
 
 
 
 
 

 
The measurement procedure outlined below shall be followed: 

 
 Steps 1: The transmitter shall be installed in an 

environmental test chamber whose temperature is 
controllable.  Provision shall be made to measure the 
frequency of the transmitter. 

  
Step 2: With the transmitter inoperative (power switched 
“OFF”), the temperature of the test chamber shall be 
adjusted to +25°C.  After a temperature stabilization period 
of one hour at +25°C, the transmitter shall be switched “ON” 
with standard test voltage applied. 

 Step 3: The carrier shall be keyed “ON”, and the transmitter 
shall be operated unmodulated at full radio frequency power 
output at the duty cycle, for which it is rated, for 
duration of at least 5 minutes.  The radio frequency carrier 
frequency shall be monitored and measurements shall be 
recorded. 

 Step 4: The test procedures outlined in Steps 2 and 3, shall 
be repeated after stabilizing the transmitter at the 
environmental temperatures specified, -30°C to 50°C in 10 
degree increments. 

 
 The frequency stability was measured with variations in the 

power supply voltage from 85 to 115 percent of the nominal 
value.  A Topward 6303A DC Power Supply was used to vary the 
dc voltage for the power input from 11.7 Vdc to 15.8 Vdc. 
The frequency was measured and the variation in parts per 
million was calculated.  Data was taken per Paragraphs 
2.1055 and applicable paragraphs of parts 2, 90, and 95. 

TENNY TEMPERATURE 
CHAMBER 

TRANSMITTER FREQUENCY 
COUNTER 
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Results: 

FREQ. FREQUENCY STABILITY VS TEMPERATURE IN PARTS PER MILLION 
(PPM) 

(MHz) 
462.5625 

Temperature in °C 
 -30   -20   -10     0    +10   +20    +30    +40   +50 

D (Hz) 160.0 -140.0 160.0 90.0 390.0 -170.0 -60.0 -70.0 -150.0 

Ppm 0.34 -0.30 0.34 0.19 0.84 -0.37 -0.13 -0.15 -0.32 

% 0.00003 -0.00003 0.00003 0.00002 0.00008 -0.00004 -0.00001 -0.00002 -0.00003 

 
 

FREQUENCY IN 
MHz 

FREQUENCY STABILITY VS VOLTAGE VARIATION 

13.75 volts nominal; RESULTS IN PPM 

 INPUT VOLTAGE 

   11.7 Vdc        13.75 Vdc        15.8 Vdc 

464.85000 0.0 0.0 0.0 
 

FREQUENCY IN 
MHz 

FREQUENCY STABILITY VS VOLTAGE VARIATION 

13.75 volts nominal; RESULTS IN PPM 

 BATTERY ENDPOINT VOLTAGE 10.3 Vdc 

464.85000 0.0 
 

Specifications of Paragraphs 2.1055, 90.213, and applicable 
paragraphs of parts 2, 90, and 95 are met.  There are no 
deviations to the specifications. 
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APPENDIX 
 

Model: CS540U 

 

 

1. Test Equipment List. 

2. Rogers Qualifications. 

3. FCC Site Approval Letter. 
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TEST EQUIPMENT LIST FOR ROGERS LABS, INC. 
 
The test equipment used is maintained in calibration and 
good operating condition.  Use of this calibrated equipment 
ensures measurements are traceable to national standards. 
 
List of Test Equipment:    Calibration Date: 
Scope:  Tektronix 2230       2/04 
Wattmeter:  Bird 43 with Load Bird 8085    2/04 
Power Supplies: Sorensen SRL 20-25, SRL 40-25, DCR 150, DCR 140  2/04 
H/V Power Supply: Fluke Model: 408B (SN: 573)   2/04 
R.F. Generator: HP 606A       2/04 
R.F. Generator: HP 8614A       2/04 
R.F. Generator: HP 8640B       2/04 
Spectrum Analyzer: HP 8562A,      2/04 
 Mixers: 11517A, 11970A, 11970K, 11970U, 11970V, 11970W  
 HP Adapters: 11518, 11519, 11520  
Spectrum Analyzer: HP 8591 EM      5/04 
Frequency Counter: Leader LDC 825     2/04 
Antenna:  EMCO Biconilog Model: 3143     5/04 
Antenna:  EMCO Log Periodic Model: 3147    10/04 
Antenna:  Antenna Research Biconical Model: BCD 235  10/04 
Antenna:  EMCO Dipole Set 3121C      2/04 
Antenna:  C.D. B-101        2/04 
Antenna:  Solar 9229-1 & 9230-1      2/04 
Antenna:  EMCO 6509        2/04 
Audio Oscillator: H.P. 201CD      2/04 
R.F. Power Amp 65W Model: 470-A-1010     2/04 
R.F. Power Amp 50W M185- 10-501      2/04 
R.F. PreAmp CPPA-102        2/04 
LISN 50 µHy/50 ohm/0.1 µf       10/04 
LISN Compliance Eng. 240/20       2/04 
Peavey Power Amp Model: IPS 801      2/04 
Power Amp A.R. Model: 10W 1010M7      2/04 
Power Amp EIN Model: A301       2/04 
ELGAR Model: 1751        2/04 
ELGAR Model: TG 704A-3D        2/04 
ESD Test Set 2010i         2/04 
Fast Transient Burst Generator Model: EFT/B-101   2/04 
Current Probe: Singer CP-105      2/04 
Current Probe: Solar 9108-1N      2/04 
Field Intensity Meter: EFM-018      2/04 
KEYTEK Ecat Surge Generator       2/04 
Shielded Room 5 M x 3 M x 3.0 M (101 dB Integrity) 
10/1/2004 
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QUALIFICATIONS 
 

of 
 

SCOT D. ROGERS, ENGINEER 
 

ROGERS LABS, INC. 
 
 
Mr. Rogers has approximately 17 years experience in the field of 
electronics.  Six years working in the automated controls industry 
and 6 years working with the design, development and testing of 
radio communications and electronic equipment. 
 
 
POSITIONS HELD: 
 
 Systems Engineer:  A/C Controls Mfg. Co., Inc. 
      6 Years 
 
 Electrical Engineer:  Rogers Consulting Labs, Inc. 
      5 Years 
 
 Electrical Engineer:  Rogers Labs, Inc. 
      Current 
 
EDUCATIONAL BACKGROUND: 
 
 1) Bachelor of Science Degree in Electrical Engineering 

from Kansas State University. 
 
 2) Bachelor of Science Degree in Business Administration 
  Kansas State University. 
 
 3) Several Specialized Training courses and seminars 

pertaining to Microprocessors and Software programming. 
 
 
 
        
       Scot D. Rogers 
 
       October 17, 2004 
       Date 
1/11/2004 
` 



NVLAP Accredited Laboratory  NVLAP Lab Code: 200087-0 

ROGERS LABS, INC.  Bridge Embedded Systems, Inc. 
4405 West 259th Terrace MODEL: CS540U LMRS/GMRS UHF Transceiver  
Louisburg, KS 66053  Test #:041017  FCC ID#:SK4 MPTM40U 
Phone/Fax: (913) 837-3214 Test to: FCC Parts 2, 15, 90 and 95  Page 9 of 9 

CERTIFICATION\BridgeCom 540 Temp Test report 10/18/2004 

 


