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VERIFICATION OF COMPLIANCE

Applicant : E-TECH Co., Ltd.

Kind of Product Private Land Mobile Radio for Vehicle (VHF)
Brand Name : Iris

Model Name : IM100

Model Difference : -

Report File No. : STROR-04-020

Date of test : Nov 24, 2004 ~ Dec 17, 2004

Receiver EUT : -

APPLICABLE STANDARDS

STANDARD TEST RESULT

FCC RULES Part 90, Part2 Compiled

The above equipment was tested by SGS Testing Korea Co., Ltd. for compliance with the
requirements set forth in the FCC RULES PARTS Part90, Part2. The results of testing in this report

apply to the product system that was tested only. Other similar equipment will not necessarily produce

the same results due to production tolerance and measurement uncertainties.

Tested By %f—‘_ Date Dec 17, 2004

Feel Jeong

Approved By )7 7 . Date Dec 17, 2004

James Kwon
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1. General Description of EUT
IM100 has a compact size with a various features in range of 136.000-174.000MHz. IM100 has a

various features shown as below

IM100 constructed with a microprocessor controlled, temperature compensated Phase Locked Loop
(PLL)frequency synthesizer. A special integrated circuit provides supports to sub—audible signaling
(CTCSS & DCS) and most of the receiving parts are switched off periodically in the power save

mode to battery current drain standby.

2. General Information of EUT

Transceiver

Power Supply DC 13.6V

Operating Frequency 136.000MHz -174.000MHz
Transmit Power 5W(low)/50W (high)
Modulation of Channels | FM

Channel spacing 12.5kHz and 25kHz
Emission 8K5F3E/ 16K0OF3E
Communication method | Simplex

Number of Channels 255channels

Antenna Type External
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3. Test Procedure

The test procedure are performed following the test stands ANSI/EIA-603, if applicable.

3.1 Output Power Conducted FCC 2.1046(a),FCC 90.205

The conducted RF output power is the available power at the output terminals of the transmitter
when the output terminals are corrected to the standard transmitter load.

The test sample is feeding a 50 ohm coaxial attenuator which is connected to a spectrum analyzer.
The power output at the transmitter antenna port is determined by adding the value of the
attenuator to the spectrum analyzer reading.

The test are performed at the frequencies(low, middle, high channels of the EUT operating band)

and full rated power levels of the transmitter.

Spectrum

EUT Attenuator
Analyzer

3.2 Radiated Spurious Emissions FCC 2.1053, FCC 90.210

Radiated spurious emissions are emissions from the EUT when transmitting in non-radiating load
on frequencies outside the operating band.

ERP measurement of spurious emission the general substitution method as described at 2.4.2.

In order to suppress inter—-modulation products in the spectrum analyzer a notch filter is used, if

applicable.

EUT Load Antenna | | Notch- |1 Spectrum
Filter Analyzer
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3.3 Conducted Spurious Emissions FCC 2.1051
Conducted spurious emissions are emissions at the antenna terminal on frequencies outside the

operating band. The test is performed according the principle below using a computer controlled

test set—up.
Audio Spectrum
Generator Analyzer
Transmitter
Standard Notch-
Under test T i .
T'ransmitter Filter
Load

The transmitter is modulated with 2500Hz sine wave at an input level 16dB greater than that

necessary to produce 50% of rated system deviation.

3.4 Audio Frequency Response FCC 2.1047(a)
The audio frequency response is the degree of closeness to which the frequency deviation of the
transmitter follows a prescribed characteristic.
The frequency response of the audio modulation part is adjusted to get 20% of the rated system

deviation.

The deviations obtained over the frequency range from 100Hz to 5000Hz are recorded and
compared with the reference deviation as follows:

Audio Frequency Response=2010g[DEV freq / DEV e |
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Audio
Generator

EUT Attenuator Modulation

Analyzer

3.5 Audio Low Pass Filter Frequency Response FCC 2.1047(a), FCC 90.242(b)(8)
The audio low pass filter response is the frequency response of the post limits low pass filter
circuit above 3000Hz.

It is measured form 1kHz(reference point) to 50kHz with test set-up below.

Low pass Low pass

Audio Filter Input Filter output Audio
Generator Analyzer

\4

EUT

3.6 Modulation Limiting FCC 2.1047(b),22.915(b),90.210

Modulation limiting is the transmitter circuit’s ability to limit the transmitter from producing
deviations in excess of rated system deviation.

The modulation response is measured at certain modulation frequencies, related to 1000Hz
reference signal. The basic setting is 60% of full rated deviation which will be increased the audio
generator level from -20dBto 20dB in nine steps.

Tests are perform for positive and negative modulation.
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Audio
Generator
Standard
EUT Transmitter Te;t
Receiver
Load

3.7 Occupied Bandwidth FCC 2.1049,90.210

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0,5 percent of the total mean
power radiated by a given emission.

The transmitter is modulated by a 2500Hz tone at an input level 16dB greater than that necessary
to produce 50 percent modulation.

The input level shall be established at the frequency of maximum response of the audio modulating

circuit.

Different emission masks are required.
Emission Mask B for transmitters that are equipped with an audio low pass filter.

Emission Mask D for transmitters designed to operate with a 12.5 kHz bandwidth.

3.8 Frequency stability FCC 2.1055,FCC 90.213
The carrier frequency is the stability of the transmitter to maintain an assigned carrier frequency.

The frequency stability is measured with variation of ambient temperature from —30Cto+50TC.
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Climatic chamber

Standard RF
EUT Transmitter
counter
Load

3.9 Transient frequency behavior FCC 90.214
Transient frequency behavior is a measure of the difference, as a function in time, of the actual
transmitter frequency to the assigned transmitter frequency behavior for a 30dB step during the

switch on and switch off time.

Standard Modulation
EUT Transmitter Domain
Load Analyzer
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4. Output Power Conducted FCC 2.1046(a), FCC90.205

Power Level Frequency Channel RF Output Power Nominal DC
[W] [MHz] Spacing[kHz] (W] Voltage[V]
136.000 25 5.01 13.6
5 155.000 25 5.26 13.6
174.000 25 5.19 13.6
136.000 25 52.81 13.6
50 155.000 25 52.42 13.6
174.000 25 52.01 13.6

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Signal Generator Agilent E4438C May. 2005
Power Meter Agilent E4416A May. 2005
Power Sensor Agilent E9327A May. 2005
DC Power Supply Agilent 6674A May. 2005
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5.Radiated Spurious Emissions FCC 2.1053(a), FCC90.210

TX FREQ=136.000MHz Low Power Setting Channel Spacing 12.5kHz

Frequency Polarization Max. Power Value Speilifgftltlon Margin
[MHz] [dBm] [dB]
[dBm]
272.000 \Y <-30 -20 >10
408.000 \4 <-30 -20 >10
544.000 \Y <-30 -20 >10
680.000 Vv <-30 -20 >10
816.000 Vv <-30 -20 >10
952.000 \4 <-30 -20 >10
1088.000 \Y <-30 -20 >10
1224.000 \Y <-30 -20 >10
1360.000 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE = 136.000 MHz High Power Setting Channel Spacing 12.5kHz
Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]
272.000 \Y <=30 -20 >10
408.000 \4 <-30 -20 >10
544.000 \Y <-30 -20 >10
680.000 Vv <-30 -20 >10
816.000 Vv <-30 -20 >10
952.000 \4 <-30 -20 >10
1088.000 \Y <-30 -20 >10
1224.000 \Y <-30 -20 >10
1360.000 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE =136.000 MHz Low Power Setting Channel Spacing 25kHz
Frequency Polarizati Max. Power Value Speil.flc.iltlon Margin
[MHZ] olarization [dBm] 11mi [dB]
[dBm]
272.000 \% <-30 -13 >17
408.000 \Y <-30 -13 >17
544.000 Y% <-30 -13 >17
680.000 \Y <-30 -13 >17
816.000 \Y <-30 -13 >17
952.000 \Y <-30 -13 >17
1088.000 \% <-30 -13 >17
1224.000 \Y% <-30 -13 >17
1360.000 \Y <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE =136.000 MHz High Power Setting Channel Spacing 25kHz
Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]
272.000 \Y <=30 -13 >17
408.000 \4 <-30 -13 >17
544.000 \Y <-30 -13 >17
680.000 Vv <-30 -13 >17
816.000 Vv <-30 -13 >17
952.000 \4 <-30 -13 >17
1088.000 \Y <-30 -13 >17
1224.000 \Y <-30 -13 >17
1360.000 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE = 155.000MHz Low Power Setting Channel Spacing 12.5kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

310.000 Vv <-30 -20 >10

465.000 \4 <-30 -20 >10

620.000 \Y <-30 -20 >10

775.000 \Y <-30 -20 >10

930.000 Vv <-30 -20 >10

1085.000 \4 <-30 -20 >10

1240.000 \Y <-30 -20 >10

1395.000 \ <-30 -20 >10

1550.000 \Y <-30 -20 >10

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371

http://www.sgstesting.co.kr



STROR—-04-020
Dec 17, 2004

Report File No. :
Date of Issue :
Page : 16 of 56

SGS

TX FREQE = 155.000MHz High Power Setting Channel Spacing 12.5kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

310.000 Vv <-30 -20 >10

465.000 \4 <-30 -20 >10

620.000 \Y <-30 -20 >10

775.000 \Y <-30 -20 >10

930.000 Vv <-30 -20 >10

1085.000 \4 <-30 -20 >10

1240.000 \Y <-30 -20 >10

1395.000 \ <-30 -20 >10

1550.000 \Y <-30 -20 >10

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -
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Channel Spacing 25kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

310.000 \Y <-30 -13 >17

465.000 \4 <-30 -13 >17

620.000 \Y <-30 -13 >17

775.000 \Y <-30 -13 >17

930.000 Vv <-30 -13 >17

1085.000 \4 <-30 -13 >17

1240.000 \Y <-30 -13 >17

1395.000 \ <-30 -13 >17

1550.000 \Y <-30 -13 >17

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -
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Channel Spacing 25kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

310.000 \Y <-30 -13 >17

465.000 \4 <-30 -13 >17

620.000 \Y <-30 -13 >17

775.000 \Y <-30 -13 >17

930.000 Vv <-30 -13 >17

1085.000 \4 <-30 -13 >17

1240.000 \Y <-30 -13 >17

1395.000 \ <-30 -13 >17

1550.000 \Y <-30 -13 >17

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -
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Channel Spacing 12.5kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]
348.000 Vv <-30 -20 >10
522.000 \4 <-30 -20 >10
696.000 \Y <-30 -20 >10
870.000 Vv <-30 -20 >10
1044.000 \Y <-30 -20 >10
1218.000 \4 <-30 -20 >10
1392.000 \Y <-30 -20 >10
1566.000 \ <-30 -20 >10
1740.000 \Y <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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TX FREQE = 174.000 MHz High Power Setting Channel Spacing 12.5kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]
348.000 Vv <-30 -20 >10
522.000 \4 <-30 -20 >10
696.000 \Y <-30 -20 >10
870.000 Vv <-30 -20 >10
1044.000 \Y <-30 -20 >10
1218.000 \4 <-30 -20 >10
1392.000 \Y <-30 -20 >10
1566.000 \ <-30 -20 >10
1740.000 \Y <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005
Anechoic Chamber Seo Young EMC - -
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Channel Spacing 25kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

348.000 \Y <-30 -13 >17

522.000 \4 <-30 -13 >17

696.000 \Y <-30 -13 >17

870.000 Vv <-30 -13 >17

1044.000 \Y <-30 -13 >17

1218.000 \4 <-30 -13 >17

1392.000 \Y <-30 -13 >17

1566.000 \ <-30 -13 >17

1740.000 \Y <-30 -13 >17

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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Channel Spacing 25kHz

Frequency Polarization Max. Power Value Speiliflifftltlon Margin
[MHz] [dBm] [dB]
[dBm]

348.000 \Y <-30 -13 >17

522.000 \4 <-30 -13 >17

696.000 \Y <-30 -13 >17

870.000 Vv <-30 -13 >17

1044.000 \Y <-30 -13 >17

1218.000 \4 <-30 -13 >17

1392.000 \Y <-30 -13 >17

1566.000 \ <-30 -13 >17

1740.000 \Y <-30 -13 >17

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Aug. 2005
Signal Generator Agilent 8648D May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dipole Antenna Schwarzbeck Mess UHAP May. 2005
Dummy Load BIRD 8404 Dec. 2005
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Horn Antenna Schwarzbeck BBHA9120A Jul. 2006
Biconical Antenna Schwarzbeck VHA9103 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
DC Power Supply Dea Gil Electron DGP-300 Aug. 2005

Anechoic Chamber Seo Young EMC - -

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041

SGS Testing Korea Co., Lid.

Tel. +82 31 428 5700 / Fax. +82 31 427 2371
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6.Conducted Spurious Emissions FCC 2.1051, FCC90.210(b) (d)

TX FREQ=136.000MHz Low Power Setting Channel Spacing 12.5kHz
ATTEM ZH8dB MR 37 .33dBm
FL 4@. 3dBm 1Ad B~ 137MH=z
3
DISKFUAY | LIME
—Z@ | dBm
F

(SRR DAL LYY IRPRIES (STEE) P TR RPN T e SR RS Y SRR

START BH=z STOP 1.888GHz
¥REBW 2I8kH=z UEBW ZB8kHz SWP Z.88zec
ATTEM 18dEB MER —2Z9. 73dBm
FL —-13.4dBm 1E8d B~ 1. 475GH=
Pk, o el i el
DISHLAY | LIME
—ZB |8 dBEm
R
START 1. 8B8AGH=z STOP Z.888GHz
¥REW 1.8MHz UEBW 1. B8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
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TX FREQE = 136.000 MHz High Power Setting Channel Spacing 12.5kHz
ATTEM 3@dE MR 47 . 53dBm
FL 51.7dBm 1Ad B~ 137 MH=z
-]
DISKRLURY [LIMNE
—ZA|EH dBm
=
T P S I [ TEOP L'r]-'r -y h.l P "_‘_J. __.I_|_J1=." -'-Ll ...'I:_|..|.“|_'n l'IT"H'l
STRRT BH=z STOF 1. BEAGH=z
¥FEI 1@kH=z LB 1@kH=z SWF 25. B=ec
ATTEM 1H@dE MER —Z28. 9%dBm
FL —14.3dEBEm 1Ad B~ 1. ¥BEEGH=
(SRR VPRI VO AUV SN FUUS OO A X0 O A
DISKFLAY [ LIMNE
—ZA|EB dBm
=
STRRET 1. BEBEGH=z STOF 2.  BEAGH=z
¥FEI 1. @ArMH=z LEW 1. AMH=z SWP 5@, Ams

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
Tel. +82 31 428 5700 / Fax. +82 31 427 2371
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TX FREQE =136.000 MHz Low Power Setting Channel Spacing 25kHz
ATTEM ZH8dB MR 37 .43dBm
FL 4Z. 1dBm 1Ad B~ 137MH=z
&
ODISFUYAY | LIME
—13]Hd dBEm
F
SWAPTH T VAP FUSTSS BFIV A VTV TR ST RPN P

START BH=z STOFP 1. BBEAGHz
¥REW 28kH=z UBW 28kH= SWP 2. BBsec
ATTEM 18dE MERE —29. 98d Bm

EL =7%.9dEm 1E8d B~ 1. 423GH=

*E'{%‘E%@‘; ;L‘er'm_'-metf it St

m

START 1. BEHAGH= STOFP 2. BBEAGHz
¥REMW 1. 68mMH=z UBKW 1. 8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.
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TX FREQE= 136.000MHz High Power Setting Channel Spacing 25kHz
ATTEM 3@dE MR 47 . 53dBm
FL 55. ZdBm 1Ad B~ 137 MH=z
&
DISKRURY [LIMNE
—13|H dBm
=
o, WAL e | L LT T Frary WY STFIITISN S p——
STRRT BH=z STOF 1. BEAGH=z
¥FEI 1@kH=z LB 1@kH=z SWF 25. B=ec
ATTEM 1H@dE MER —Z29. 4¥dBm
FL —-&.3dBm 1Ad B~ 1. B9HGH=
RN TS IR WA VU AP IO WO U
=T33k m o '
=
STRRET 1. BEBEGH=z STOF 2.  BEAGH=z
¥FEI 1. @ArMH=z LEW 1. AMH=z SWP 5@, Ams

SGS Testing Korea Co., Lid.
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TX FREQE = 155.000MHz Low Power Setting Channel Spacing 12.5kHz
ATTEM ZH8dB MR 37 . 16dBm
FL 4@. 3dBm 1Ad B~ 157 MH=
o
ODISHFLAY | LIME
—Z@ |8 |[dBm
F
i Al ottty bt ettt s e g e
START EH=z STORP 1. BBAGH=z
¥FEIW 38kH= WBW =SBkH=z SWF 2. 8H=zec
ATTEM 1H8dB MR —29. 23d Bm
FL —-13.4dBm 1Ad B~ 1. 532GH=
mmw@w
ODISHFLAY | LIME
—ZB |8 dBm
F
START 1. BEEAGH= STORP 2. BEAGH=z
¥FEIW 1. B@MH= WEBW 1. @MH=z SWF S56. Bms

SGS Testing Korea Co., Lid.
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TX FREQE = 155.000 MHz High Power Setting Channel Spacing 12.5kHz
ATTEM ZBdEBE MER 47 . 27dBm
FEL 51. FdEm 1Ad B~ 15%MH=z
L3
DISKLAY | LIME
2@ |68 [dBEm
R
L A Ll s ML T A PRT ) S oo
START BHz STOP 1. BBAGHz
¥EBM 1BkHz LUEW 18kH=z SWMF 25, B=zec
ATTEM 1@8dB MER —Z29. E3dBm
FEL —-14.2dBm 1Ad B~ 1. Z293GH=
e o T e T L L S Ty ke o
DISKRLAY | LIME
2@ |68 dBEm
R
START 1. BABGHZ STOP 2. B8AGHz
¥EBM 1. B8MHz LUEW 1. B8MHz SWMF S@. Bms

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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TX FREQE = 155.000MHz Low Power Setting

Channel Spacing 25kHz

ATTEM Z8dEBE

MR 36. 77dBm
EL 42  1dEm 1E8d B~

157 MHz
]
DISKFLAY | LINE
—13{8 |dBm
R
e L N L e SLPRLEE, BRI
START BH=z STOF 1. 8B8AGH:z
#¥RBlW ZBkH=z LVBW 2B8kH=z

SWF £ .8H@=ec

ATTEM 18dE

MR —38. B%dBm
EL =7%.9dEm 1E8d B~

1. 952GH=

WWMI’“L*’* AV VRPN WY SRV RO W AP

START 1. BEHAGH= STOFP 2. BBEAGHz
¥REMW 1. 68mMH=z UBKW 1. 8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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TX FREQE = 155.000 MHz High Power Setting Channel Spacing 25kHz
ATTEM 3@dE MER 47 . 37FdBm
FL 55. ZdBm 1Ad B~ 15%MH=z
&
DISKFLAY [ LIMNE
—13 |68 |dBm
=
wheias ncbefrnp I ST PO P, TR N | e s et frPerhrl
STRRT BH=z STOF 1. BEAGH=z
¥FEI 1@kH=z LB 1@kH=z SWF 25. B=ec
ATTEM 1H@dE MR —31. 868dBm
FL —-&.3dBm 1Ad B~ 1. 352GH=

START 1. BEHAGH= STOFP 2. BBEAGHz
¥REMW 1. 68mMH=z UBKW 1. 8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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TX FREQE = 174.000 MHz Low Power Setting Channel Spacing 12.5kHz
ATTEM ZB@dE MR 37 . BEdBm
FL 4. 3dBm 1Ad B~ 177 MH=z

DISRLAT|LIME
5] i

START BH=z STOF 1.88dGHz
¥FBlW 3F8kH=z VBMW ZB@kH=z SWF Z.88szec
ATTEM 18dE MER —38. 87dBm
FL -13.4dEm 18d B~ 1. 198GH=
[SPISEP IRy | UPRPIW [ESUUPIRY [YWLT Y JOUUUIE PO VPY0 PTRTSE SVRROY 'S DV,
DISKFLAY | LIME
—=28{8 dBEm

START 1. BEHAGH= STOFP 2. BBEAGHz
¥REMW 1. 68mMH=z UBKW 1. 8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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TX FREQE = 174.000 MHz High Power Setting Channel Spacing 12.5kHz
ATTEM 3@dE MER 47 . 37FdBm
FL 51.7dBm 1Ad B~ 17EMH=z

DISRLAT|LIME
5] i

R
I FEE W EPPENY TR T NEY T8 PR IR - P TP TR
START BH=z STOP 1.888GHz
¥REW 18kH=z UEBW 18kHz SWP Z5. Bzec
ATTEM 18dEB MKRE —38. 13dBm
FL —-14.2dBm 1E8d B~ 1. 132GH=
* ---,--,---..,4,.-3', T A B e s e 2
DISKLAY|LIME
—ZB |8 dBEm
R
START 1. 8B8AGH=z STOP Z.888GHz
¥REW 1.8MHz UEBW 1. B8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.
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TX FREQE = 174.000 MHz Low Power Setting Channel Spacing 25kHz
ATTEM ZB@dE MR 36 . 7 7FdBm
FL 4. 1dBm 1Ad B~ 177 MH=z

b

ODISRLAT|LIME
3 i

R

e L e S L
START BH=z STOP 1.888GHz
¥REMW 3Z8kHz UEBMW 38kHz SWF Z.8B8=zec
ATTEM 18dE MER —38. 87dEBEm

EL -7.9dBm 1@d B~ 1. 487 5H=

] I E E_ i Lt .#:‘.L o LT Pl

START 1. BEHAGH= STOFP 2. BBEAGHz
¥REMW 1. 68mMH=z UBKW 1. 8MH=z SWF 58. Bms

SGS Testing Korea Co., Lid.
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TX FREQE = 174.000 MHz High Power Setting Channel Spacing 25kHz
ATTEM 3@dE MER 47 . ZBdBm
FL 55. ZdBm 1Ad B~ 17EMH=z
[- ]
DISRLA LIME
—13 |68 HBm
=
U ) - [ Py P _"_J_;_n-_ ._.|al S it b ety
STRRT BH=z STOF 1. BEAGH=z
¥FEI 1@kH=z LB 1@kH=z SWF 25. B=ec
ATTEM 1H@dE MER —Z9. 13dBm
FL —-&.3dBm 1Ad B~ 1. 352GH=
NET: I FA NIRRT I I
ot e E,_.g' > S R e . IR T T i o L
=
STRRET 1. BEBEGH=z STOF 2.  BEAGH=z
¥FEI 1. @ArMH=z LEW 1. AMH=z SWP 5@, Ams

SGS Testing Korea Co., Lid.
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Modulation Analyzer H/P 8901B Dec. 2005
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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7.Audio Frequency Response FCC 2.1.047(a)

Operating Frequency : 155.000MHz
Channel : Middle
Nominal DC Voltage: 13.6Vdc

Channel spacing 12.5kHz Channel spacing 25kHz
Audio frequency Measured Calculated Measured Calculated
[Hz] Deviation Response Deviation Response
[kHz] [dB] [kHz] [dB]
100 0.030 -24.51 0.028 -31.07
200 0.024 -26.44 0.029 -30.77
300 0.086 -15.36 0.157 -16.10
400 0.137 -11.31 0.259 -11.75
500 0.189 -8.52 0.360 -8.89
600 0.249 -6.12 0.481 -6.37
700 0.312 -4.17 0.601 -4.44
800 0.371 -2.66 0.738 -2.66
900 0.439 -1.20 0.871 -1.22
1000 0.504 0 1.002 0
2000 1.074 6.57 2.160 6.67
2500 1.294 8.19 2.628 8.37
3000 1.298 8.22 2.636 8.40
4000 0.029 -24.80 0.036 -28.89
5000 0.033 -23.67 0.034 -29.39
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Modulation Analyzer H/P 8901B Dec. 2005
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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8.Audio Low Pass Filter Frequency Response FCC 2.1047(a), FCC 90.210

Operating Frequency : 155.000 MHz

Channel : Middle

Nominal DC Voltage: 13.6 Vdc

Audio frequency  [kHz] Channel spacing 12.5kHz Channel spacing 25kHz
Response [dB] Response [dB]

1 0 0

2 0.84 1.02

3 -1.11 -0.94

4 -35.00 -40.09

5 -37.20 -41.82

6 -40.11 -43.71

7 -42.70 -42.00

8 -45.91 -44.80

9 -50.00 -49.20

10 -54.21 -51.01

20 <-60 -51.71

30 <-60 <-60

50 <-60 <-60
Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.

Spectrum Analyzer H/P 8565E Dec. 2005
Modulation Analyzer H/P 8901B Dec. 2005
Audio Analyzer H/P 8903B Dec. 2005
Spectrum Analyzer Agilent E4440A May. 2005
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Lid.

18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do, Korea, 435—041
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SGS

9.Modulation Limiting FCC 2.1047(b), FCC 22.915(b), FCC 90.242(b)(8)

Operating Frequency : 155.000 MHz
Channel : Middle Nominal DC Voltage: 13.6Vdc

12.5kHz channel spacing

Audio input level Positive peak deviation Negative peak deviation
Relative[dB] [kHz] [kHz]
300Hz 1000Hz 3000Hz 300Hz 1000Hz 3000Hz

-20 0.046 0.187 0.486 0.044 0.176 0.460
-15 0.063 0.316 0.849 0.061 0.291 0.809
-10 0.091 0.542 1.318 0.094 0.503 1.304
-5 0.148 0.937 1.463 0.140 0.887 1.435
0 0.241 1.500 1.474 0.245 1.498 1.473
5 0.401 1.792 1.470 0.395 1.874 1.472
10 0.654 1.831 1.463 0.635 1.937 1.467
15 1.048 1.835 1.447 1.028 1.951 1.422
20 1.391 1.837 1.450 1.402 1.952 1.451

25kHz channel spacing

Audio input level Positive peak deviation Negative peak deviation
Relative[dB] [kHz] [kHz]
300Hz 1000Hz 3000Hz 300Hz 1000Hz 3000Hz
-20 0.066 0.340 0.926 0.071 0.326 0.885
-15 0.104 0.593 1.637 0.099 0.561 1.563
-10 0.161 1.049 2.652 0.154 0.975 2.626
-5 0.270 1.825 2.921 0.254 1.737 2.957
0 0.416 2.996 2.967 0.420 3.001 3.005
5 0.443 3.693 2.988 0.692 3.866 3.043
10 0.720 3.753 2.991 1.166 4.031 3.048
15 1.206 3.774 2.958 1.987 4.051 3.011
20 2.034 3.776 2.954 2.651 4.053 3.009
Limits:
Channel spacing [kHz] Rated frequency deviation [kHz]
12,5 2.5
25 5
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Modulation Analyzer H/P 8901B Dec. 2005
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Lid.
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10.0Occupied Bandwidth FCC 2.1049, FCC 90.210

High power mode

Frequency Occupied Bandwidth Occupied Bandwidth
Channel Mask D Mask B
Channel spacing 12.5kHz Channel spacing 25kHz
Middle Pass Pass

Operating Frequency : 155.000 MHz

Channel : Middle Nominal DC Voltage: 13.6Vdc
MAX POWER SETTING
MASK B CHANNEL SPACING = 25kHz
ATTEM 1H8dE MR —11. 16d Bm
FL -5.3dBm 184 B~ 155  BEE3MH=

!

CEMTER 1E55. BEEEMH=z SPAM 186 . Bk H=
¥RELW 206H= ¥UBW 2. BkH= SWP 2. BHsec

Limits: Are determined by used emission mask.
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Operating Frequency : 155.000 MHz

Channel : Middle Nominal DC Voltage: 13.6Vdc
MAX POWER SETTING
MASK D CHANNEL SPACING = 12.5kHz
ATTEM 1H8dB MR —&.1%FdBm
FL -5.5dBm 18d B~ JiEE.E’IEIEIl?MHz

—

CEMTER 155. BBEEAMH=z SPAM 568. Bk Hz
¥REW 186H= UBKW 188H= SWF 4 BBszec

Limits: Are determined by used emission mask.

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Modulation Analyzer H/P 8901B Dec. 2005
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Lid.
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11.Frequency Stability FCC 90.213, FCC2.1055, FCC 22.915(b)

Voltage Voltage Temperature Measured Frequency
[%] (V] [deg C] Frequency Error [ppm]
[MHz]
100% 13.6V -30 155.000231 1.49
100% 13.6V -20 155.000237 1.53
100% 13.6V -10 155.000231 1.49
100% 13.6V 0 155.000215 1.39
100% 13.6V +10 155.000192 1.24
100% 13.6V + 20 155.000131 0.85
100% 13.6V + 30 155.000142 0.92
100% 13.6V +40 155.000119 0.77
100% 13.6V + 50 155.000086 0.55
100% 13.6V + 60 155.000081 0.52
85% 11.56V + 20 155.000134 0.86
115% 15.64V + 20 155.000125 0.81
Limits:
Channel spacing [kHz] Frequency error [ppm]
12.5 2.5
25 5

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2005
Frequency Counter Anritsu MF2414B Dec 2005
Temperature Chamber Han-Gil Technique |HGTP-4050 Nov. 2005
DC Power Supply Agilent 6674A May. 2005
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12.Transient Frequency Behaviour of the Transmitter FCC 90.214

Limits:

Maximum All equipment

Time intervals'? Ffequencyg

Difference 150 to 174 MHz 421 to 512 MHz
Transient Frequency Behaviour for Equipment Designed to Operate on 25kHz Channel
ty +25.0kHz 5.0 ms 10.0 ms
ty ——————mm— +12.5kHz 20.0 ms 25.0 ms
e ———— +25.0kHz 5.0 ms 10.0 ms
Transient Frequency Behaviour for Equipment Designed to Operate on 12,5kHz Channel
L —— +12.5kHz 5.0 ms 10.0 ms
tg ——————————————————= +6.25kHz 20.0 ms 25.0 ms
e ———— +12.5kHz 5.0 ms 10.0 ms
Transient Frequency Behaviour for Equipment Designed to Operate on 6.25kHz Channel
L —— +6.25kHz 5.0 ms 10.0 ms
tg ——————————————————= +3.125kHz 20.0 ms 25.0 ms
ty' ——————m—m - +6.25kHz 5.0 ms 10.0 ms

! ton 1S the instant when a 1kHz test signal is completely suppressed, including any capture

time due to phasing.

t11s the time period immediately following t,,.

to1s the time period immediately following t;.

t31s the time period from the instant when the transmitter is turned off until tyg.

torr 1S the instant when the 1kHz test signal starts to rise.

2 During the time from the end of tsto the beginning of ts, the frequency difference must not exceed
the limits specified in §90.213.

3 Difference between the actual transmitter frequency and the assigned transmitter frequency .

*If the transmitter carrier output power rating is 6watts or less, the frequency difference during this

time may exceed the maximum frequency difference for this period.
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Signal Generator Agilent E4438C May. 2005
Modulation Analyzer H/P 8901B Dec. 2005
DC Power Supply Agilent 6674A May. 2005
Digital Phosphor Oscilloscope Tektronix TDS3054B May. 2005
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Signal Generator Agilent E4438C May. 2005
Modulation Analyzer H/P 8901B Dec. 2005
DC Power Supply Agilent 6674A May. 2005
Digital Phosphor Oscilloscope Tektronix TDS3054B May. 2005
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13. Attachment A — Photos of the test setup
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