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Chapter 0 Application for Certification

2.1033(c)(1)(2) Gold Apallo Co., Ltd. — Applicant and Manufacturer
TRANSCEIVER in quantity, for use under FCC RULES PART 95.

2.1033(c) TECHNICAL DESCRIPTION
2.1033(c)(3) Ingtruction book. A draft copy of the instruction manual isincluded as
Exhibit.
2.1033(c)(4) Type of Emisson: 15K3F3E
95.629 Bn=2M + 2DK
M =3K
D = 4.685K
Bn=2(3.0) + 2 (4.685) = 15.3KHz
Authorized Bandwidth 20.0KHz
2.1033 (c) (5) Frequency Range: 462.5500 — 462.7250 MHz
95.627

2.10311(c) (6)(7) TheMaximum Output Power Reting: 4.073Watts

2.1033 (c) (8) DC Voltage and Current into Find Amplifier:
(6.0Vdc)(1.0A) = 6.0 Watts

2.1033(c) (9) Tune-up procedure the turn-procedure is included as Exhibit

2.1033(c) (10) Completed Circuit Diagrams. The circuit Diagrams is included as Exhibit. The
Block Diagrams are included as Exhibit.

2.1033(c) (11) A Photograph or adrawing of equipment identification label isincluded as Exhibit.

2.1033(c) (12) Photographs of the equipment of sufficient clarity to reved equipment congtruction
and layout, including meters, labels for controls, including any view under shields.
See Exhibit

2.1033(c) (13) Digitd modulation isnot alowed.

2.1033(d) (14) Thedatarequired by 2.1046 through 2.1057 is submitted below.

95.639 Power Output shal not exceed 50.0Watts effective radiated power.
95.649 There can be no provisons for increasng the power or varying the power.
RF power output.
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Chapter 1 General

I ntroduction

The following data are submitted in connection with this request for type acceptance of the
GMRS-220 transceiver in accordance with part 2, Subpart J of the FCC Rules.

The GMRS-220 is a hand-held, battery operated, frequency modulation, 4.0W transceiver in
the 462.5500 — 462.7250 MHz band under part 95 in the GMRS service.

Description of EUT

EUT :  Generd Mobile Radio Service
Model No. : GMRS-220

Carrier Frequency Range  :  462.5500 ~ 462.7250 MHz
RF Power Output : 4.073 Watts

Supply Voltage : 6.0V (15V x 4 Bétteries)
Supply Current : 1000 mA

Frequency Stability © 5ppm

Operating Temperature  :  -30 to +50 degree centigrade

Description of Support Equipment

N/A
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Verify the Frequency and Channel
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Channedl Frequency | Channel | Frequency || Channel | Frequency
(MHz) (MHz) (MHz)
1 462.5625 8 462.5750 15 462.7250
2 462.5875 9 462.6250
3 462.6125 10 462.6750
4 462.6375 11 462.5500
5 462.6625 12 462.6000
6 462.6875 13 462.6500
7 462.7125 14 462.7000
Configuration of test setup
m Wooden Table

0.8m Height

Ground Plane
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Location of the Measurement Site

The radiated emissons measurements required by the rules were performed on the
three-meter, Anechoic Chamber (Registration Number: 93906) mantaned by Training
Research Co., Ltd. 1F., No. 2, Lane 194, Huan-Ho Street, Hs-chih, Tapa Haen 221, Tawan,
R.O.C. Complete description and measurement data have been placed on file with the commission.
The conducted power line emissions tests and other test items were performed in an anechoic
chamber aso located a Training Research Co., Ltd. 1F, No. 2, Lane 194, Huan-Ho Strest,
Hschih, Taipel Hien 221, Tawan, R.O.C. Training Research Co., Ltd. islisted by the FCC asa
facility avalable to do measurement work for others on a contract basis.

General Test Condition

The conditions under which the EUT operates were varied to determine their effect on the
equipment’ s emission characteristics. The fina configuration of the test system and the mode of
operation used during these tests were chosen as that which produced the highest emission levels.
However, only those conditions that the EUT was conddered likely to encounter n normd use
were investigated.
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Chapter 2
2.1046(a) Maximum Transmitter Power Output Measurement

Test Setup (ERP)

o
“—x —»
<

]

Spectrum Analyzer
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Test Procedure (ERP)

1. Measurement was made on Anechoic Chamber test dte. The EUT system was placed on
non-conductive turntable which is 0.8 meters height, top surface 1.0 X 1.5 meter. The EUT was

placed in three direction of the gpace in order to obtain maximum emission.

2. A SCHAFFNER whole range antenna with horizontal and vertica polarization was raised from
1 — 4 meter as well as the turntable was rotate from 0 to 360 degree to search for the maximum
Field Strength Spectrum where the spectrum andyzer was operated in the quas-peak detection
mode. Recorded dl the vaues, which measured under horizontd and vertica postion for the Bi

- Log antenna.

3. Because the EUT out power is too strong, the signad generator doesn’ t supply. To choose the
other method is finding the related vaue. As below. Spectrum Andyzer reading vaue from EUT
= Spectrum Andyzer reading vadue from dipole antenna (how much signa generator input) +

30dB.

List of test I nstrument (ERP)
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Cadlibration Date

Ingtrument Name Model No.  Brad Serid No. Lad time Next time
EMI Receiver 8546A HP 3520A00242 06/29/01 06/29/02
RF Filter Section 85460A HP 3448A00217 06/29/01 06/29/02
Bi-log Antenna CBL6141A  Schaffner 4206 03/12/02 03/12/03
Switch/Control Unit 3488A HP N/A 11/20/00 11/20/01
(> 30MH2z)

Auto Switch Box ASB-01 TRC 9904-01 11/20/00 11/20/01
(> 30MH2z)

Spectrum Analyzer 8564E HP US36433002 08/01/01 08/01/02
Microwave Preamplifier ~ 83051A HP 3232A00347 08/01/01 08/01/02
Horn Antenna 3115 EMCO 9704-5178 08/01/01 08/01/02
Signd Generator 8648D HP 3613A00117

Anechoic Chamber (cable cdlibrated together) 05/20/01 05/20/02
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Measurement Result (ERP)

Channel / Frequency

AP

ERP

CH8/ 462.5750 MHz

Vertica

23.713 dBm

235.125 mW

Verticd > Horizonta
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Chapter 3 2.1047(a)(b) Modulation Characteristics Measurement

Test Setup

Mouth
Simulator >>

) %FX

Preamplifier
Antenna
HP 8116A Power HP 8594EM
Signal Supply Analyzer
Generator
List of test instrument
Manufacturer Device Model No. Input Impedance
HP Dynamic Sgnd Andyzer HP35660A 50
HP Signa Generator 50 MHz HP8116A 50
SCHAFFNER Bi-log Antenna CBL6141A 50
Farnd| Modulation Meter AMM?2000 50
TRC Preamplifier TRCO001 50
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2.1047(a)(b) Audio Frequency Response

The audio frequency response was measured in accordance with TIA / EIA Specification 603.
The audio frequency response curve is shown on the next page. The audio sgnd was fed into a
dummy microphone circuit and into the microphone connector. The input required to produce 30
percent modulation level was measured. Test result in following.
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Modulation Frequency Response
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2.1047(b) Audio input versus modulation

The audio input level needed for a particular per percentage of modulation was measured in
accordance with TIA/EIA Specification 603. The audio input curves versus modulétion are on the
following page. Curves are provided for audio input frequencies of 300, 1000 and 3000 Hz. Test
result in following
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Modulation Limiting Measurement Channel -8 Positive

3.000

Deviation (kH2)

2.500

2.000

1.500

1.000

0.500

0.000

0.50 1.00 2.50 3.60 5.00 7.50 10.00 12.50 16.00
Audio Input (dBm)

—+—0.30kHz —®—-1.0kHz —4—3.0kHz
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Modulation Limiting Measurement Channel -8 Negative
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95.637 Modulation Limiting

Pogt Limited Filter Each GMRS tranamitter, except a mobile station transmitter with a power
of 2.5 Waitts or less, must be equipped with an audio low pass filter. At any frequency between
3kHz and 20kHz the filter must have an attenuation of 60 log (f / 3) greater than the attenuation at
1kHz. Tedt result in following.
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Audio Low Pass Filter Response
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Test Report

Chapter 4 2.1049 Occupied Bandwidth Measurement

Rules and Specification Limits

95.635 (b)(1)(3)(7) At least 25dB on any frequency removed from the center of the authorized
BW by more than 50% up to and including 100% of the authorized BW.
At least 35 dB on any frequency removed from the center of the authorized
BW by more than 100% up to and including 250% of the authorized BW.
At least 43 + 10 Logl10(T) on any frequency removed from the center of

the authorized BW by more than 250%.

Test Setup
Mouth >>
Simulator >> EUT Preamplifier
Antenna
HP 8116A Power HP 8594EM
Signal Supply Analyzer
Generator
List of test I nstrument
[nstrument Name Model No. Brand Input Impedance
Spectrum analyzer (9K~1.8GHz) 8594EM HP 50
Preamplifier (30MHz~1GHz) TRCO001 TRC 50
Signd Generator 50 MHz HP8116A HP 50
Bi-log Antenna CBL6141A SCHAFFNER 50
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Test Result

14:57:34 MAR 27, 28082
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MKR 462.5750. M4y
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CENTER 452.5756 MWHz

SRES EW 100 Hz SVBH 160 Hz

SPAN 160.0 kHz
SHP 20.8 sec
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Chapter 5
2.1051 Spurious Emission at Antenna Terminals (Conducted)

Test Setup

EUT 30dB ATT Spectrum Analyzer

Test Procedure

The test procedure used was TIA/EIA 603 S2.2.13 with the exception that the emisson were
recorded in dBc. The spectrum was scanned from 0.4 to a least the 10th harmonic of the
fundamentd.

List of Measurement | nstruments
Calibration Date

Instrument Name Mode No. Brand Serid No. Lag time Next time
EMI Receiver 8546A HP 3520A00242 06/29/01 06/29/02
Mini-Circuits 331BA04732

Report No.: G1515243
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Measurement Result

Test Conditions:
Tedting room : Temperature : 22 °C Humidity : 69 % RH
Teding gte : Temperature : 19 °C Humidity: 80% RH

Tablel 30MHzto 5GHz [Channel §]

Frequency Spectrum Attn. Cable Actual Value Limit Margin
Reading Loss

MHz dBm dB DB dBm dBm dBc
231.250 -60.85 30.0 0.20 -30.65 15593  46.243
693.305 -59.21 30.0 0.30 -28.91 15593 44,503
924.380) -49.47 30.0 0.30 -19.17 15593 34763
1386.78 -66.19 30.0 0.30 -35.89 15593 51.483
1849.00 -53.46 30.0 0.30 -23.16 15593 38753
2311.38 -52.92 30.0 0.30 -22.62 15593 38213
3237.80 -64.20 30.0 0.30 -33.90 15593 49.493

Note:

1. Margin = Amplitude - limit

2. Attenuation required = 43 + 10 log ( 4.017W ) = 8.12
Limit=121.09 — 8.12 = 112.97
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Chapter 6
2.1053 Unwanted Radiation Measurement 95.635(b)(7)

Test procedure
The test procedure used was TIA/EIA 603 S2.2.12, the substitution method. The spectrum
was scanned from 30 to at least the 10 harmonic of the fundamental.

List of Measurement | nstruments

Instrument Name Model No.  Brand Serid No. Lag time Next time
EMI Receiver 8546A HP 3520A00242 06/29/01 06/29/02
RF Filter Section 85460A HP 3448A00217 06/29/01 06/29/02
Bi-log Antenna CBL6141A Schaffner 4206 03/12/02 03/12/03
Switch/Control Unit 3488A HP N/A 11/20/01 11/20/02
(> 30MH2z)

Auto Switch Box ASB-01 TRC 9904-01 11/20/01 11/20/02
(> 30MH2z)

Spectrum Analyzer 8564E HP US36433002 08/01/01 08/01/02
Microwave Preamplifier ~ 83051A HP 3232A00347 08/01/01 08/01/02
Horn Antenna 3115 EMCO 9704 -5178 08/01/01 08/01/02
Anechoic Chamber (cable calibrated together) 05/20/01 05/20/02
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Test Result

Table 3 Radiated Emissions for 30MHz to 1GHz [Horizontal, Channel 8]

Radiated Correction FCC ClassB
Emisson Factors Corrected (3M)
Amplitude
Frequency | Amplitude | Ant. H. | Table dBmV/m Limit Margin
MH) | @Bvim) | @ | (o) | @ | @BV mim) | (dB)
925.15 41.19 25 81 -30.35 71.54 112.97 -41.43
Table 4 Radiated Emissions for 30MHz to 1GHz [Vertical, Channel 8]
Radiated Correction FCC ClassB
Emisson Factors Corrected (3M)
Amplitude
Frequency | Amplitude | Ant. H. | Table dBmV/m Limit Margin
MH) | @Bwvim) | @ | (o) | @@ | @BV mim) | dB)
925.15 46.85 2.50 35 -30.35 77.20 112.97 -35.77
Note:

1. Margin = Amplitude — limit, if margin is minus means under limit.
2. Corrected Amplitude = Reading Amplitude — Correction Factors

3. Correction factor = Antennafactor + ( Cable Loss — Amplitude gain)

(For example : 30OMHz correction factor = 15.5 + (-15.26) = 0.24 dB/m)
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Table 5 Radiated Emissions for 1GHz to 18GHz [Horizontal, Channel §]

Radiated Correction Corrected FCC ClassB

Emission Factors Amplitude (3M)
Frequency |Amplitude| Ant. H. Table Peak Average Limit Margin

@) | ey | @ | (o) | ()| @envim) | (@envim) | (@Bvim) | (@B)

1157.46 | 43.75 1.00 | 354 535 | 49.10 - | 11297 | -63.87
1388.81 | 58.36 1.00 115 6.95 | 65.31 - | 11297 | _47.66
1619.14 | 44.45 1.00 24 854 | 5299 --- | 11297 | _5908
1851.70 | 63.32 1.00 129 | 1015 | 7347 - | 11297 | _3950
2082.03 | 45.79 1.00 118 | 1159 | 57.38 - | 11297 | 5559
231459 | 56.75 1.00 86 | 12.80| 69.55 - | 11297 | 4342
254370 | 38.88 1.00 29| 1375| 5263 - | 11297 | .60.34
277747 | 5150 1.00 41 | 1375 | 65.25 - | 11297 | 4772

Table 6 Radiated Emissions For 1GHz to 18GHz [Vertical, Channel 8]

Raqliaf[ed Correction Corrected FCC Class B
Emisson Factors Amplitude (3M)
Frequency | Amplitude| Ant. H. Table Peak Average Limit Margin
G2 | (emvimy | @ | (=) | (®) | @Bmvim | (@Brvim) | (@Bvim) | (@B)
1156.25 | 44.75 1.00 193 534 | 50.09 - | 11297 | _62.88
1388.81 | 52.59 1.00 128 6.95 | 59.54 - | 11297 | 5343
1619.14 | 41.45 1.00 16 854 | 49.99 - | 11297 | _62.98
1851.70 | 57.08 1.00 89| 1015| 67.23 - | 11297 | 4574
2082.03 | 3837 1.00 321 | 1159 | 49.96 - | 11297 | _63.01
231459 | 54.34 1.00 191 | 1280 | 67.14 - | 11297 | 4583
254491 | 40.64 1.00 64 | 1375 | 54.39 --- | 11297 | 5858
277747 | 4401 1.00 8| 1375| 57.76 - | 11297 | 5521

Note: 1. Margin = Corrected — Limit.

2. Peak Amplitude + Correction Factor = Corrected
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Chapter 7
2.1055 Frequency Stability Tolerance Measurement 95.621(b)

Test Setup

Spectrum Analyzer

Chamber Power Supply

Test Procedure

95.621(b) Temperature and Voltage tests were performed to verify that the frequency
remains within the 0.0005%, Sppm specification limit. The st was conducted as follows: The
transmitter was placed in the temperature chamber as 25 degrees C and dlowed to stabilize for
one hour. The transmitter was keyed ON for one minute during which four frequency readings
were recorded at 15 second intervals. The worse case number was taken for temperature plotting.
The assgned channd frequency was then reduced to —30 degrees C after which the transmitter
was again dlowed to stability for one hour. The transmitter was keyed ON for one minute, and
again frequency reading were noted at 15 second intervals. The worse case number was recorded
for temperature plotting. This procedure was repested in 10 degree increments up to + 50 degrees
C.

Readings were dso taken at plus and minus 15% of the battery voltage of 6 VDC.
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List of test | nstrument

[nstrument Name Model No. Brand Remark
Spectrum Andyzer 8591A HP 1.8GHz
Temperature Chamber THS-MV2 King Son

Near field Probe 7405-901 EMCO

Power Supply GPR-6030 Good Will

Auto Transformer Powerstat Supprior Elec. Co.

M easurement Result

A plot and table is presented which illustrates compliance with the rule where the center frequency
are CH8- 462.5750 MHz

Temperature Variation Table

Temperature Frequency Tolerance Limit
( Centigrade) (MHz) (MHz) (Ppm)
-30 462.5729962
-20 462.5733614
-10 462.5755091
0 462.5754737
10 462.5754932 462.5726871 ~ 462.5773129 5
20 462.5752710
30 462.5747456
40 462.5745100
50 462.5744710
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Temperatuer Variation Vs. Frequency Chart
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Voltage Variation

Frequency(MHz)

29/29

Supply Voltage Frequency Tolerance
(Valt) (MHZz) (MHz)
51( 85%) 462.5751710
6 (100%) 462.5752860 462.5726871 ~ 462.5773129
6.9 (115%) 462.5751430
Endpoint-Voltage: 2.50V 462.5742750

462.577000

462.576500

462.576000

462.575500

462.575000

462.574500

462.574000

462.573500

462.573000

462.572500

462.572000

Voltage Variation Vs. Frequency Chart

Voltate

85 %

100%

115%
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