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-1. FCC CERTIFICATION INFORMATION 

 
The following information is in accordance with FCC Rules, 47CFR Part2, Subpart J, Sections 
2.1033 – 2.1055. 
 
2.1033(c)(1) Applicant:  STANDARD TELECOM CO., LTD. 
           926 Kwanyang 2-Dong, Dongan-Ku, Nayang-City, 
          Kyunggi-Do 
          Korea 431-062 
  
 
2.1033(c)(2) FCC ID:  MBUNXC3200 
 
2.1033(c)(3) Instructions/Installation Manual 
 
 Refer to Attachment: Installation and Service manual. 
 
2.1033(c)(4) Types of Emissions 
 

AMPS:F8W, F1D 
CDMA: F9W 

  
2.1033(c)(5) Frequency Range 
 
 Receiver:   869 - 894 MHz 
 Transmitter: 824 - 849 MHz 
 
2.1033(c)(6) Range of Operating Power 
 
 -50dBm to +23dBm  
 
2.1033(c)(7) Maximum Power Rating 
 
 CDMA: 0.32 Watts 

AMPS: 0.5 Watts 
 
2.1033(c)(8) Applied voltages and currents into the final transistor elements 
 
 3.7 Volts, 0.545 Amps 
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2.1033(c)(9) Tune-up/Optimization Procedure 
 
 Refer to Attachment: Installation and Service manual. 
 
2.1033(c)(10) Complete Circuit Diagrams and Functional Block Diagram 
 

Refer Attachment: Schematics and Parts list.   
 . 
 
2.1033(c)(10a) Means for Frequency Stabilization 
  

The reference clock for frequency stabilization is VC-TCXO’s (voltage controlled, 
temperature compensated crystal oscillator) clock.  Frequency stabilizing circuits 
are divided into three parts: local frequency stabilization circuit, transmitter IF 
stabilization circuit and receiver IF stabilization circuit.  The IF frequency 
stabilization circuit for TX/RX are accomplished by a tank circuit, which is 
composed of capacitors and varactor diodes.  The local frequency stabilization 
circuit is composed of a modularized PLL and VCO.    

 
2.1033(c)(10b) Means for Limiting Modulation 
 

A device is incorporated into the IFT3000 chip that limits any modulation in 
excess of 100%.  This device precedes the modulator of the transmitter.  It is 
instantaneous in action for controlling the modulation wave introduced into the 
transmitters frequency modulator. 

 
2.1033(c)(10c) Means for Limiting Power 
 
 APC circuit 
 
2.1033(c)(11) Equipment Identification 
 
 A drawing of the equipment identification nameplate appears under Attachment: 
 PROPOSED FCC ID LABEL FORMAT. 
 
2.1033(c)(12) Photographs 
 
 Photographs of the equipment, internal and external views, are found in the  
 Attachment: Eut Photographs. 
 
2.1033(c)(13) Description of Digital Modulation Techniques 
  

0QPSK 
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2.1033(c)(14) Standard Test Conditions 
 
 The transmitter was tested under the following conditions: 
 
 Room Temperature: 20 - 23 °C 
 Relative Humidity: 55 - 60% 
 DC Supply Voltage: 3.8VDC 
 The transmitter was aligned and tuned up according to manufacturer’s alignment 
 procedure, prior to testing.  All data presented represents the worst case parameter 
 being measured. 
 
2.1033 Description of Various Base Station Configurations 
 
 Not applicable. 
 
2.1033 Use of Various Power Supplies 
 
 Not applicable. 
 

TYPE OF EQUIPMENT: CELLULAR MOBILE PHONE AND MP3 
PLAYER 

MEASUREMENT DISTANCE: 3 METER 

TECHNICAL LIMIT: FCC 15.707, 15.109 and 22.917 

FCC RULES: PART 2,  PART 15 and PART 22 

EQUIPMENT AUTHORIZATION PROCEDURE Certification 

MODIFICATIONS MADE ON EUT  YES                               NO 

The above equipment was tested by Compliance Certification Services for compliance with the requirements set 
forth in the FCC CFR 47, PART 15 AND 22. The results of testing in this report apply to the product/system, 
which was tested only. Other similar equipment will not necessarily produce the same results due to production 
tolerance and measurement uncertainties. 
 
Approved By      
 
 
 
Tom Cokenias, Director of Engineering 
Compliance Certification Services 
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3. TEST FACILITY 
 
 The open area test sites and conducted measurement facilities used to collect the 

radiated data are located at 561F Monterey Road, Morgan Hill, California, USA.  The 
sites are constructed in conformance with the requirements of ANSI C63.7, ANSI 
C63.4 and CISPR Publication 22.  

4. ACCREDITATION AND LISTING 
 

The test facilities used to perform radiated and conducted emissions tests are 
accredited by National Voluntary Laboratory Accreditation Program for the specific 
scope of accreditation under Lab Code:200065-0 to perform Electromagnetic 
Interference tests according to FCC PART 15 AND CISPR 22 requirements. No part 
of this report may be used to claim or imply product endorsement by NVLAP or any 
agency of the US Government. In addition, the test facilities are listed with Federal 
Communications Commission (reference no: 31040/SIT (1300B3) and 
31040/SIT(1300F2)) 

 

5. MEASUREMENT INSTRUMENTATION 
 

Radiated emissions were measured with one or more of the following types of linearly 
polarized antennas: tuned dipole, biconical, log periodic, BI-log, ridged waveguide, and 
liner horn.  EMI receivers were used for line conducted readings, spectrum analyzers 
with pre-selectors and quasi-peak detectors were used to perform radiated 
measurements.  Receiving equipment (i.e., receiver, analyzer, quasi-peak adapter, pre-
selector) and LISNs conform to CISPR specification for “Radio Interference 
Measuring Apparatus and Measurement Methods,” Publication 16.  
 
Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used 
for making measurements. 

6. MEASURING INSTRUMENT CALIBRATION 
 

The measuring equipment, which was utilized in performing the tests documented 
herein, has been calibrated in accordance with the manufacturer's recommendations 
for utilizing calibration equipment, which is traceable to recognized national 
standards. 
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7. UNITS OF MEASUREMENT 
 
 Measurements of radiated interference are reported in terms of dB(µV/m) at a 

specified distance. The indicated readings on the spectrum analyzer were converted to 
dB(µV/m) by use of appropriate conversion factors. Measurements of conducted 
interference are reported in terms of dB(µV). 
 

 The field strength is calculated by adding the Antenna Factor and Cable Factors, then 
by subtracting the Amplifier Gain from the measured reading. The basic equation with 
a sample calculation is as follows: 

 
 FS = RA + AF + CF - AG 
 
 Where FS = Field Strength 
   RA = Receiver Amplitude 
   AF = Antenna Factor 
   CF = Cable Attenuation Factor 
   AG = Amplifier Gain 
 
 Assume a receiver reading of 52.5 dBµV is obtained. The Antenna Factor of 7.4dB/m 

and a Cable Factor of 1.1dB is added. The Amplifier Gain of 29 dB is subtracted, 
giving a field strength of 32 dBµV/m. The 32 dBµV/m value was mathematically 
converted to its corresponding level in µV/m. 

 
 FS = 52.5 + 7.4 + 1.1 - 29 = 32 dBµV/m 
 

Level in µV/m = Common Antilogarithm [(32 dBµV/m)/20] = 39.8 µV/m  



REPORT NO: 00U0401        DATE: 10/13/00 FCC ID:MBUNXC3200 
 
  

8  
 

COMPLIANCE CERTIFICATION SERVICES   DOCUMENT NO:CCSUP4031A   
561F MONTEREY ROAD< MORGAN HILL,CA  USA  TEL:(408) 463-0885  FAX:(408) 463-0888 
 This report shall not be reproduced except in full, without the written approval of CCS. 

8. CLASSIFICATION OF DIGITAL DEVICE 
 

Class A includes digital devices that are marketed for use in commercial, industrial or 
business environments, excluding  devices which are marketed for use by the general 
public or are intended to be used in the home. 

 
Class B includes digital devices that are marketed for use in residential environments, 
notwithstanding use in commercial, business and industrial environments. 

 
Note: The responsible party may also qualify a device intended to be marketed in a 
commercial, business or industrial environment as Class B device, and in fact is 
encouraged to do so provided the device complies with the technical specifications for 
a Class B digital device.  In the event that a particular type of device has been found to 
repeatedly cause harmful interference to radio communications, the Commission may 
classify such a digital device as a Class B digital device, regardless of its intended use. 

9. RADIATED EMISSION LIMITS 
 

FCC PART 15 CLASS A  
MEASURING DISTANCE OF 10 METER 

FREQUENCY RANGE 
(MHz) 

FIELD STRENGTH 
(Microvolts/m) 

FIELD STRENGTH 
(dBµV/m) 

30-88 90 39.1 
88-216 150 43.5 
216-960 210 46.4 

Above 960 300 49.5 
 

FCC PART 15 CLASS B  
MEASURING DISTANCE OF 3 METER 

FREQUENCY RANGE 
(MHz) 

FIELD STRENGTH 
(Microvolts/m) 

FIELD STRENGTH 
(dBµV/m) 

30-88 100 40 
88-216 150 43.5 
216-960 200 46 

Above 960 500 54 
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FCC RADIATED EMISSION ALTERNATIVE METHOD 
(CISPR 22/EN55022) 

 
Limits for radiated disturbance of Class A ITE at  

measuring distance of 10 m 
Frequency range 

MHz 
Quasi-peak limits 

dB(µV/m) 
30 to 230 40 

230 to 1000 47 
NOTES 
1. The lower limit shall apply at the transition frequency. 
2. Additional provisions may be required for cases where interference occurs. 

 
 

Limits for radiated disturbance of Class B ITE at  
Measuring distance of 10 m 

Frequency range 
MHz 

Quasi-peak limits 
dB(µV/m) 

30 to 230 30 
230 to 1000 37 

NOTES 
1. The lower limit shall apply at the transition frequency. 
2. Additional provisions may be required for cases where interference occurs. 

10. RADIATED EMISSION TEST PROCEDURE 
 
The EUT and all other support equipment are placed on a wooden table 80-cm above 
the ground screen. Antenna to EUT distance is 3 meters . During the test, the table is 
rotated 360 degrees to maximize emissions and the antenna is positioned from 1 to 4 
meters above the ground screen to further maximize emissions. The antenna is 
polarized in both vertical and horizontal positions. 

 
EUT test configuration is according to Section 8 of ANSI C63.4/1992. 
 
Monitor the frequency range of interest at a fixed antenna height and EUT azimuth. 
Frequency span should be small enough to easily differentiate between broadcast 
stations and intermittent ambients. Rotate EUT 360 degrees to maximize emissions 
received from EUT. If emission increases by more than 1 dB, or if another emission 
appears that is greater by 1 dB, return to azimuth where maximum occurred and 
perform additional cable manipulation to further maximize received emission. 
 
Move antenna up and down to further maximize suspected highest amplitude signal. If 
emission increased by 1 dB or more, or if another emission appears that is greater by 
1dB or more, return to antenna height where maximum signal was observed and 
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manipulate cables to produce highest emissions, noting frequency and amplitude.  
 

11. CONDUCTED EMISSION LIMITS 
 

FCC CLASS A 
FREQUENCY RANGE FIELD STRENGTH 

(Microvolts) 
FIELD STRENGTH 

(dBµV)/QP 
450kHz-1.705MHz 1000 60 
1.705MHz - 30MHz 3000 69.54 

 
 

FCC CLASS B  
FREQUENCY RANGE FIELD STRENGTH 

(Microvolts) 
FIELD STRENGTH 

(dBµV)/QP 
450kHz-30MHz 250 48 

 
FCC CONDUCTED EMISSION ALTERNATIVE METHOD 

(CISPR 22/EN55022) 
 

Limits for conducted disturbance at the mains ports of 
Class A ITE 

 
Frequency range 

Limits 
dB(µV) 

MHz Quasi-peak Average 
0.15 to 0.50 79 66 

0.5 to 30 73 60 
Note- The lower limit shall apply at the transition frequency. 

 
  

Limits of Conducted disturbance at the mains ports 
of Class B ITE 

 
Frequency range 

Limits 
dB((µV) 

MHz Quasi-peak Average 
0.15 to 0.50 66 to 56 56 to 46 

0.50 to 5 56 46 
5 to 30 60 50 

Note 
1.The lower limit shall apply at the transition frequencies 
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz. 
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12. CONDUCTED EMISSION TEST PROCEDURE 
 

The EUT is located so that the distance between the boundary of the EUT and the 
closest surface to the LISN is 0.8m. 

 
EUT test configuration is according to Section 7 of ANSI C63.4/1992.   

 
Conducted disturbance shall be measured between the phase lead and the ground, and 
between the neutral lead and the ground.  The frequency 0.450 - 30 MHz (or 0.150 - 
30 MHz in case of CISPR 22/EN55022 method) shall be investigated. 
 
Set the EMI receiver to PEAK detector setting and sweep continuously over the 
frequency range to be investigated.  Set resolution bandwidth to 9kHz minimum. 
Connect EMI receiver input cable to LINE 1 RF measurement connection on the 
LISN. Connect a 50ohm terminator to the unused RF connection on the LISN. For 
each mode of EUT operation, maximize emissions readings by manipulating cable and 
wire positions.  Record the configuration for each EUT power cord, which produces 
emissions closest to the limit. Repeat the same procedure for LINE 2 of each EUT 
power cord. 

13. AMBIENT CONDITIONS 
 
 The ambient conditions at the time of final tests were as follows: 
  

 Radiated Emission Conducted Emission 
Temperature 23o C   23o C 

Humidity 65% 65% 
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14. A) FCC PART 15 RADIATED AND LINE CONDUCTED TEST 
EQUIPMENT LIST 

Equipment Manufacturer Model No. Serial No. Cal Date  Due Date 

Spectrum Analyzer HP 8566B 2140A01296 12/15/99 12/15/00 

Bi-Log Antenna Chase EMC CBL6112 2049 11/23/99 11/23/00 

EMI Test Receiver Rhode & Schwarz ESHS20 827129/006 2/28/00 2/28/01 

LISN Fischer FCC-LISN-

50/250-25-2 

114 10/31/99 10/31/00 

  

B) FCC PART 22 TEST EQUIPMENT LIST 
Equipment Manufacturer Model No. Serial No. Cal Date  Due Date 

Spectrum Analyzer HP 8593EM 3710A00205 5/25/00 5/25/014 

CDMA Mobile Station 

Test Set 

HP 8924C US37111069 8/30/00 8/30/02 

Directional Coupler Werlatone 06021 S576 N/A N/A 

Power Meter HP 436A 3709A29209 2/8/00 2/8/01 
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15. EUT SETUP PHOTOS 
 

 
Part 15 Radiated X-axis 

 
Part 15 Radiated Y-axis 
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Part 15 Radiated Z-axis 

 
 

 
Part 15 Line Conducted  
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Part 15 Line Conducted  

 

 
Part 22 Conducted Setup 
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Part 22 Conducted Setup 

 
 

 
Part 22 Conducted Setup 
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16. FCC PART 2 CERTIFICATION TEST RESULTS: 

SECTION 2.1046: RF POWER OUTPUT 
 

TEST SETUP: 

 

 

 

 

 

 

 

Test Procedure:  The EUT was setup using the tune-up procedure to give maximum 
output power for AMPS mode.  The output power was then measured at the antenna 
output.  The results are given below.  The EUT was setup using the tune-up procedure to 
give maximum output power for CDMA mode.  The output power was then measured at 
the antenna output.  The results are given below. 
 
Test Result: 
 AMPS mode: 24.9dBm 
CDMA mode: 23.0dBm 
 
Minimum Requirement: 
 
Section 22.913(a); Maximum ERP.  The effective radiated power (ERP) of mobile 
transmitters must not exceed 7 Watts.   
 
Test Procedure:  Using the maximum rated output power for AMPS mode and the 
maximum direction gain for the antenna, the ERP was calculated as shown below. 
   
Test Result:  -1dBd + 27 dBm = 26 dBm = 0.398Watts 

 
 
 

EUT RF POWER METER ATTENUATOR 
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SECTION 2.1047: MODULATION CHARACTERISTICS 
 
TEST SETUP: 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Minimum requirement: 
 
Section 2.1047 (d), for other type of equipment, a curve or equivalent data which shows 
that equipment will meet the modulation requirements of the rules under which the 
equipment is to be licensed. 
 
Test procedure:  An audio tone was applied to the EUT at 300Hz, 1KHz, 2.5KHz and 
3KHz.  The level was varied from 10mV to 4V.  Frequency deviation was measured at 
each level. 
 

CDMA MOBILE 
STATION TEST SET 

EUT 

SPECTRUM 
ANALYZER 

DIRECTIONAL COUPLER 

LEVEL 
TRANSLATOR 
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Test result:  See chart below. 
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Audio Frequency Response (from IC manufacturer data) 
 

.    
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SECTION 2.1049: OCCUPIED BANDWIDTH 
 
  
TEST SETUP: 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Measurements for F8W: 
Test Procedure: Tune and adjust the EUT to maximum power.  Adjust the analyzer to 
obtain an unmodulated carrier on the spectrum analyzer.  Save the trace on the analyzer.  
Modulate the transmitter with an SAT and a 2500Hz. audio tone, 16dB greater than that 
required to produce +/- 6KHz. modulation.  Save the trace of the modulated carrier 
superimposed over the trace of the unmodulated carrier.  See graph below. 
 
Specification Limits FCC22.917 
a) On any frequency removed from the assigned carrier by more than 20KHz, up to and 

including 45KHz,  the sideband is at least 26 dB below the carrier. 
b) up to the first multiple of the carrier frequency, the sidebands are at least 43+10log P 

(-13dBm) below the carrier. 
 

CDMA MOBILE 
STATION TEST SET 

EUT 

SPECTRUM 
ANALYZER 

DIRECTIONAL COUPLER 

LEVEL 
TRANSLATOR 
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Test Result: 
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Measurements for F1D: 
Test Procedure: Tune and adjust the EUT to maximum power.  Adjust analyzer to obtain 
unmodulated carrier on spectrum analyzer.  Save trace on the analyzer.  Modulate the 
transmitter with an SAT and a 10KHz. tone at a level to produce +/- 8KHz. modulation.  
Save trace of modulated carrier superimposed over trace of unmodulated carrier.  See 
graph below. 
 
Specification Limits FCC22.917 
a)  On any frequency removed from the assigned carrier by more than 20KHz, up to and 
including 45KHz,  the sideband is at least 26 dB below the carrier. 
b)  On any frequency removed from the carrier frequency by more than 45KHz but not 
more than 90KHz, the sidebands are at least 45dB below the carrier. 
c) On any frequency removed from the assigned carrier frequency by more than 45KHz, 

up to the first multiple of the carrier frequency, the sidebands  are at least 43+10log P 
(-13dBm) below the carrier.  
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Test Result: 
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Measurements for F9W: 
Test Procedure: Tune and adjust the EUT to maximum power. Modulate the transmitter 
with CDMA, using pseudo random data.  Save trace on spectrum analyzer.  See graph 
below. 
 
Test Result: 
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SECTION 2.1051: SPURIOUS EMISSIONS AT ANTENNA 
TERMINAL. 
 

TEST SETUP: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Specification Limits 22.917(e): 
The magnitude of each spurious and harmonic emissions that can be detected when the  
equipment is operated under conditions specified in the instruction manual and/or alignment 
procedure, shall not be more than 43 + log (mean output power) below the mean power 
output, which is equivalent to –13 dBm. 

 
Measurements for F8W: 
Test Procedure: Tune and adjust the EUT to maximum power.   Modulate the transmitter 
with an SAT and a 2500Hz. audio tone, 16dB greater than that required to produce +/- 
6KHz. modulation.   Save traces from 1MHz. to 10fo.  See graph below. 
   

CDMA MOBILE 
STATION TEST SET 

EUT 

SPECTRUM 
ANALYZER 

DIRECTIONAL COUPLER 

LEVEL 
TRANSLATOR 
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Measurements for F9W: 
Test Procedure: Tune and adjust the EUT to maximum power.  Modulate the transmitter 
with CDMA, using pseudo random data. Save traces from 1MHz. to 10fo.  See graph 
below. 
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Measurements of mobile emissions in base band FCC 22.917(f ) 
Test Procedure: Setup the EUT and test equipment inside an anechoic chamber.  Tune 
and adjust the EUT to maximum power, AMPS modulation and channel #779 (848MHz.).  
Save trace of emissions inside baseband frequencies.  See graph below.  
 
Specification Limits 22.917(f): 
The mean power of any emission appearing in the base station frequency range from mobile 
transmitters operated must be attenuated to a level not to exceed -80dBm at the transmit 
antenna connector. 
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SECTION 2.1055: FREQUENCY STABILITY 
 
Test Procedure:  Place the EUT in an environmental chamber.  Set the EUT to transmit a 
CW signal.  Vary the temperature from -30 degrees Celsius to +50 degrees Celsius in 10 
degree steps.  At each temperature allow enough time for the EUT's temperature to 
stabilize and then take a measurement of the frequency.  Adjust the EUT's supply voltage 
to 85% and measure the frequency.   Repeat at 115% of the supply voltage.  
 
Test Result: 
Refer to chart below: 
 
Temperature    Frequency 
(degrees C)    (MHz.) 
-30     831.366378 
-20     831.366088 
-10     831.365954 
0 831.366016 
+10     831.365954 
+20     831.366616 
+30     831.366792 
+40     831.367317 
+50     831.367004 
 
Supply Voltage % based on 3.8VDC 
85% Voltage   831.365954 
115% Voltage   831.366616 
 
Highest Frequency   831.367317MHz 
Lowest Frequency    831.365954MHz 
Frequency Variation  1363Hz 
 
Specification limit FCC 22.355  2.5ppm x 831MHz=2077.5Hz. 
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SECTION 2.1093 RADIOFREQUENCY RADIATION EXPOSURE 
EVALUATION: PORTABLE DEVICES: 
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FCC PART 15  
  
SECTION 15.111; CONDUCTED 
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15.109; RADIATED 
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ATTACHMENTS: 
 

1. PROPOSED FCC ID LABEL FORMAT: 

 
 
 

 
THE FCC ID NUMBER SHALL BE PLACED ON THE BACK 

OF THE EUT (PRODUCT). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MBUNXC3200 
N/A 
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2. EUT PHOTOGRAPHS 
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3. INSTALLATION AND SERVICE MANUALS: 
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