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VERIFICATION OF COMPLIANCE

Applicant : E-TECH Co.,, Ltd.

Kind of Product : FM Handheld Transceiver
Brand Name : Iris

Model Name : |P400

Model Difference : -

Report File No. : STROR-04-009

Date of test : June 7, 2004 ~ June 30, 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 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: pate  June 30, 2004

Feel Jeong

Approved By )7 ¢ = pate  July 1, 2004

James Kwon
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1. Description of EUT
IP400 has a compact size with a various features in range of 405.000~490.000MHz. IP400 has a

various features shown as below

IP400 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 7.5V (lithium type of battery)

Operating Frequency 405.000MHz ~490.000MHz

Transmit Power 1W(low)/4W(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
Analyzer

EUT Attenuator

3.2 Radiated Spurious Emissions FCC 2.1053, FCC 90.210

Radiated spurious emissions are emissions from the EUT when transmitting in nonradiating 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 intermodulation products in the spectrum analyzer a notch filter is used, if

applicable.

EUT Load Antenna | | Notch- | ! 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 i .
Transmitter 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=20l0g[DEV greq / DEV ¢ ]
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Audio
Generator

EUT Attenuator Modulation

Analyzer

3.5Audio Low PassFilter 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

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_st
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 assignated carrier frequency.

The frequency stability is measured with variation of ambient temperature from -30 to+50
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Climatic chamber

Standard RE
EUT Transmitter
counter
Load

3.9 Transient frequency behaviour FCC 90.214
Transient frequency behaviour is a measure of the difference, as a function in time, of the actual
transmitter frequency to the assigned transmitter frequency behaviour 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
[wi [MHZz] Spacing[kHz] [dBm] Voltage[V]
405.000 25 0.91 7.5
iw 450.000 25 1.07 7.5
490.000 25 0.97 7.5
405.000 25 3.41 7.5
zany 450.000 25 4.05 7.5
490.000 25 3.62 7.5

Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
Signal Generator Agilent E4438C May. 2005
Temperature Chamber Han-Gil Technique |HGTP-4050 Dec. 2004
Power Meter Agilent E4416A May. 2005
Power Sensor Agilent E9327A May. 2005
DC Power Supply Agilent 6674A May. 2005
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2GS

5.Radiated Spurious Emissions FCC 2.1053(a), FCC90.210

TX FREQ=405.000MHz Low Power Setting Channel Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB

[MHZz] [dBm] [dBm] [dB]

810.00 Vv -28 -20 8

1215.00 \Y4 <-30 -20 >10

1620.00 \Y4 <-30 -20 >10

2025.00 \Y <-30 -20 >10

2430.00 Vv <-30 -20 >10

2430.00 \Y4 <-30 -20 >10

2835.00 \Y4 <-30 -20 >10

3240.00 \Y <-30 -20 >10

3645.00 Vv <-30 -20 >10
Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.

Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
810.00 Vv <-30 -20 >10
1215.00 \Y4 <-30 -20 >10
1620.00 \Y4 <-30 -20 >10
2025.00 \Y <-30 -20 >10
2430.00 Vv <-30 -20 >10
2430.00 \Y4 <-30 -20 >10
2835.00 \Y4 <-30 -20 >10
3240.00 \Y <-30 -20 >10
3645.00 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB

[MHz] [dBm] [dBm] [dB]

810.00 Vv -28 -13 15

1215.00 Vv <-30 -13 >17

1620.00 \Y4 <-30 -13 >17

2025.00 \Y <-30 -13 >17

2430.00 Vv <-30 -13 >17

2430.00 \Y4 <-30 -13 >17

2835.00 \Y4 <-30 -13 >17

3240.00 \Y <-30 -13 >17

3645.00 Vv <-30 -13 >17
Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.

Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
810.00 Vv <-30 -13 >17
1215.00 Vv <-30 -13 >17
1620.00 \Y4 <-30 -13 >17
2025.00 \Y <-30 -13 >17
2430.00 Vv <-30 -13 >17
2430.00 \Y4 <-30 -13 >17
2835.00 \Y4 <-30 -13 >17
3240.00 \Y <-30 -13 >17
3645.00 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE = 450.000 MHz Low Power Setting Channel Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
900.00 Vv <-30 -20 >10
1350.00 \Y4 <-30 -20 >10
1800.00 \Y4 <-30 -20 >10
2250.00 \Y <-30 -20 >10
2700.00 Vv <-30 -20 >10
3150.00 \Y4 <-30 -20 >10
3600.00 \Y4 <-30 -20 >10
4050.00 \Y <-30 -20 >10
4500.00 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE = 450.000 MHz High Power Setting Channel Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
900.00 Vv <-30 -20 >10
1350.00 \Y4 <-30 -20 >10
1800.00 \Y4 <-30 -20 >10
2250.00 \Y <-30 -20 >10
2700.00 Vv <-30 -20 >10
3150.00 \Y4 <-30 -20 >10
3600.00 \Y4 <-30 -20 >10
4050.00 \Y <-30 -20 >10
4500.00 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Channel Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
900.00 Vv <-30 -13 >17
1350.00 Vv <-30 -13 >17
1800.00 \Y4 <-30 -13 >17
2250.00 \Y <-30 -13 >17
2700.00 Vv <-30 -13 >17
3150.00 Vv <-30 -13 >17
3600.00 \Y4 <-30 -13 >17
4050.00 \Y <-30 -13 >17
4500.00 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Channel Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
900.00 Vv <-30 -13 >17
1350.00 Vv <-30 -13 >17
1800.00 \Y4 <-30 -13 >17
2250.00 \Y <-30 -13 >17
2700.00 Vv <-30 -13 >17
3150.00 Vv <-30 -13 >17
3600.00 \Y4 <-30 -13 >17
4050.00 \Y <-30 -13 >17
4500.00 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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Channel Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
980.00 Vv <-30 -20 >10
1470.00 \Y4 <-30 -20 >10
1960.00 \Y4 <-30 -20 >10
2450.00 \Y <-30 -20 >10
2940.00 Vv <-30 -20 >10
3430.00 \Y4 <-30 -20 >10
3920.00 \Y4 <-30 -20 >10
4410.00 \Y <-30 -20 >10
4900.00 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -
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TX FREQE = 490.000 MHz High Power Setting Channel Spacing 12.5kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
980.00 Vv <-30 -20 >10
1470.00 \Y4 <-30 -20 >10
1960.00 \Y4 <-30 -20 >10
2450.00 \Y <-30 -20 >10
2940.00 Vv <-30 -20 >10
3430.00 \Y4 <-30 -20 >10
3920.00 \Y4 <-30 -20 >10
4410.00 \Y <-30 -20 >10
4900.00 Vv <-30 -20 >10
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -

SGS Testing Korea Co., Ltd.

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



O0ED

TX FREQE = 490.000 MHz

Report File No. :

Date of Issue :

Page :

Low Power Setting

21 of 57

STROR-04-009
July 1, 2004

Channel Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
980.00 Vv <-30 -13 >17
1470.00 Vv <-30 -13 >17
1960.00 \Y4 <-30 -13 >17
2450.00 \Y <-30 -13 >17
2940.00 Vv <-30 -13 >17
3430.00 \Y4 <-30 -13 >17
3920.00 \Y4 <-30 -13 >17
4410.00 \Y <-30 -13 >17
4900.00 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
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Tel. +82 31 428 5700 / Fax. +82 31 427 2371
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Channel Spacing 25kHz

Frequency Max. Power Value Specification Margin
Polarization ’ Limit
dB
[MHz] [dBm] [dBm] [dB]
980.00 Vv <-30 -13 >17
1470.00 Vv <-30 -13 >17
1960.00 \Y4 <-30 -13 >17
2450.00 \Y <-30 -13 >17
2940.00 Vv <-30 -13 >17
3430.00 \Y4 <-30 -13 >17
3920.00 \Y4 <-30 -13 >17
4410.00 \Y <-30 -13 >17
4900.00 Vv <-30 -13 >17
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum analyzer H/P 8593E Sep. 2004
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. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Horn Antenna Schwarzbeck BBHA9120A Sep. 2004
Biconical Antenna EMCO 3110 Jan. 2005
Biconical Antenna EMCO 3104C Feb. 2005
Log-periodic S/B UHALP9107 Jan. 2005
Anechoic Chamber Seo Young EMC - -

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

SGS Testing Korea Co., Ltd.
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6.Conducted Spurious Emissions FCC 2.1051, FCC90.210(b) (d)

TX FREQ=405.000 MHz Low Power Setting Channel Spacing 12.5kHz
ATTEM 18dB MKR —-ZB. 58dBm
RL -Z8.5dBm 18d B~ 4B5MHz

DISKRLAY | LIME
7B |5 dHm

Al g oy F - i WM”%JA. Ll 2,
I R m” e et s oot

START BH=z STOP 1. .BBBAGH=z
#¥RBIW 18kH=z LUEM 18kH=z SWP 25. @B=ec
ATTEM 18dB MER —88. EYVdBm
FEL —-Z8.5dBm 1Ad B~ 3. £33GHz
DISKLAY | LIME
7@ |5 dBEm
=]
R [V THCHT PP S YT M“ Mo il.". —
START 1. BABGHz STOFP B. BBAGHz
¥FEBl ZBkH=z LUEW Z8kH=z SWMF 14. B=zec

SGS Testing Korea Co., Ltd.

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
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Report File No.
Date of Issue :

Page :
TX FREQE = 405.000 MHz High Power Setting

ATTEM 18dE MR —14. E¥dBm
EL —-14. ¥dEm 1Ed B~ 465 . FMH=

DISKRLAY | LIME

=FAT dBEm

UMY S TSR L TR R | R TR S RERY PR L S TR PR
START BH=z STOP 1. BEEAAGH=

¥REW 18kH=z UBK 18kH=z SWP 25 Bzec

ATTEM 18dE MR —88. ¥EAd Bm
EL —-14. %¥dBEm 1Ed B~ 4. 2AAGH=

DISKRLAY | LIME

=FAT dBEm

bty e sl :"4'-%#&&%

START 1. BEAGH=

¥RELW 28kH=z VB 28kH=z

STOFP . BEAGH=z
SWPF 14 B=ec
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Spacing 12.5kHz
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TX FREQE =405.000 MHz Low Power Setting Channel Spacing 25kHz
ATTEM 18dB MKR —-28. 568dEm
FEL —-ZB.5dBm 18d B~ 485MHz
DISHLAY | LIME
-63|5 dBEm
|
[T WP S TR FPPVINE SRV TR S R *,::,,-AL;,-- e m
START BH=z STOFP 1. BBBGH=z
#REW 1B8kHz VEBW LBkH=z SWP Z25.8sec
ATTEM 1B8dE MR —88. 58d Bm
FEL —-Z8.5dBm 1Ad B~ 4. B33GH=
DISHRLAY [LIME
-E3]|5 dBEm
-]
FRPSTERC WESERITY TSR T N TP AT I MTRRTSA A B S SRR T I
START 1. 8BBEAGH= STOP 6. BBEGH=
¥FEBM 2@kH=z UEW 28k H=z SWP 14 Bzec

SGS Testing Korea Co., Ltd.

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
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TX FREQE= 405.000 MHz High Power Setting Channel Spacing 25kHz
ATTEM 18dE MER —14. 84dBm
FL —14.7dBm 1Ed B~ 486 . THMHz

DISKRLAY | LIME
—E3{7 dEm

X R e s S s Ly DU

START BH=z STOP 1. BEEAAGH=
¥REW 18kH=z UBK 18kH=z SWP 25 Bzec
ATTEM 18dE MR —88. ¥EAd Bm

EL —-14. %¥dBEm 1Ed B~ 2. 3BEYGH=

DISKRLAY | LIME
—E3{7 dEm

START 1. BEAGH= STOFP B. BEAGHz
¥RELW 28kH=z VB 28kH=z SWP 14 Bzec

SGS Testing Korea Co., Ltd.

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
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TX FREQE = 450.000 MHz Low Power Setting Channel Spacing 12.5kHz
ATTEM 18dE MKR —-19. 98dEm
FL —19.7dBm 18d B~ 45ZMHz

DISKRLAY | LIME
—E9 {39 dEm

[T WTIFETAE TS IR RETTIE P TR T RPN e L N RIS T IRAE TR

STHRT BH=z STOF 1. BAAGH=z
¥FEI 3@kH= LB 3@k H=z SWPF 2.8H=ec
ATTEM 1H@dE MR —868. 53dBm
FL —19. ¥dBm 1Ad B~ £.283GH=
DISKRLAY [LIME
—59]|9 dBEm
P L T ! AT WU WINAE WY PRSP
STRET 1. BBREAGH=z STOF B. BAAGH=z
¥FEI 3@kH= LB 3@k H=z SWPF 14 B=ec

SGS Testing Korea Co., Ltd.

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
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TX FREQE = 450.000 MHz High Power Setting Channel Spacing 12.5kHz
ATTEM 18dE MER —14. 4@dBm
FL —-14.2dBm 18d B~ 458 . BMHz

DISKRLAY | LIME
=7FEA {4 dBEm

PP T T ey JEEY FUETT N | 1y b
Ve L s h i an e ot Ll TR SN

START BH=z STOP 1. BEEAAGH=
¥RELW 28kH=z VB 28kH=z SWP 2. BHsec
ATTEM 18dE MR —88. 53d Bm

EL —-14. ZdBEm 1Ed B~ 2. 8HAAGH=

DISKRLAY | LIME
=7FEA {4 dBEm

START 1. BEAGH= STOFP B. BEAGHz
¥RELW 28kH=z VB 28kH=z SWP 14 Bzec

SGS Testing Korea Co., Ltd.

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
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TX FREQE = 450.000 MHz Low Power Setting
ATTEM 18dB MER —19. 98dEBm
EL —-19.FdBm 1Ad B~ 452MHz
DISKLAY | LIME
—EZ|9 dEm
R VRSN ARSI BEEAT UL R Y SRR [BRY AR
START BHz STORP 1. BBAGHz
¥FEBl ZBkH=z LUEW Z8kH=z SWMF Z.8H8=sec
ATTEM 18dB MER —88. Z8dBm
EL —-19.7dBm 1Ad B~ £.192GHz

DISKRLAY | LIME
—EZ{9 dEm

Aol
e Bk

Wi 4
S

START 1. BEAGH=
¥RELW 28kH=z VB 28kH=z

STOFP . BEAGH=z
SWPF 14 B=ec
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Channel Spacing 25kHz
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TX FREQE = 450.000 MHz High Power Setting Channel Spacing 25kHz
ATTEM 1HAdE MERE —14. 48d Bm
EL —14.Z2dBm lad B~ 4568 . AMHz
DISHLAY | LIME
-E2]4 dBEm
epersptiprpm A e A g et g o bbb
START BHz STOF 1. AEBAGHz
¥FEW 2EkH=z UBL 2@k H=z SWP 2. 2@zec
ATTEM 1HAdE MERE —88. 87dBm
FL —14.Z2dBm 1Ad B~ Z. BEAGHz

DISKRLAY | LIME
—E3 {4 dEm

START 1. BEAGH= STOFP B. BEAGHz
¥RELW 28kH=z VB 28kH=z SWP 14 Bzec

SGS Testing Korea Co., Ltd.

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 = 490.000 MHz Low Power Setting Channel Spacing 12.5kHz

ATTEM 18dE MER —19. 5%dBm

FL —19.4dEm 1Ad B~ 49EMHz

DISHLAY | LIMNE

—E9{E dEm

""‘rﬁ"? L ..IL":”I__JF._‘M'*Hh"- h%_'_. ]":,"‘ L Fl..-.__-. -'_”a'_n_u_ I.-..1.u_|. N F"T
START BH=z STOF 1. B@8RAGHz
¥FBEl 30kH=z UBW ZEkH=z SWF Z.8B8zec
ATTEM 18dE MER —88. 73dBm

FL —19. 4dEm 1Ad B~ 1. 3B7GH=z

DISHLAY | LIMNE

—E9{E dEm

FOPRP T -ttt s g R e i bty T el -
STARET 1. @@EGH=z STOF E.BARAGHz
¥FBEl 30kH=z UBW ZEkH=z SWF 14 Bzec

SGS Testing Korea Co., Ltd.

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 = 490.000 MHz High Power Setting Channel Spacing 12.5kHz
ATTEM 18dE MER —13. 9@d Bm
FL —-13.9dBEm 1@dB-~ 49@MHz
DISKLAY | LIMNE
-E9 {9 dBm
T s e mama s e o (O L TR TR
START BH=z STOF 1. @ABARAGHz
¥REBl 3B0kHz LB 2B8kHz SWF Z.B8B8szec
ATTEM 18dE MER —88. 57dBm
FL —-13.9dBEm 1@8dB~ £ BETGHz
DISKLAY | LIMNE
-E9 {9 dBm
Mmmmg, A
START 1. B8EEGH=z STOF E.BABARAGHz
¥REBl 3B0kHz LB 2B8kHz SWF 14 Bszec

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
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TX FREQE = 490.000 MHz Low Power Setting Channel Spacing 25kHz
ATTEM 18dE MKR —-19. 5¥dEm
FL —19.4dBm 18d B~ 492 MHz

DISKRLAY | LIME
—EZ|E dEm

N e a win s |y el SRR I 8 E R W DR PR T

START BH=z STOP 1. BBBEGHz
¥FEW 38kHz UBW 28k H= SWF Z2.28B8szec
ATTEM 1E@dE MKE —88. 5¥dBm
EL —-19. 4dBm lAd B~ Z. B33GHz
DISHLAY [ LIME
-EZ|E dBEm
. PRSI Wrabayirk Wiy Tyl ULl Y RSN
START 1. BEEAGH=z STOP B. BBEGH=z
¥FEW 38kHz UBW 28k H= SWF 14 Bzec

SGS Testing Korea Co., Ltd.

18-34, Sanbon—-dong, Gunpo-si, Gyeonggi—do, Korea, 435—-041
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TX FREQE = 490.000 MHz High Power Setting Channel Spacing 25kHz
ATTEM 18dE MER —13. 73dBm
FL —-13.9dBEm 1@8dB~ 493MHz

DISKRLAY | LIME
—EZ2|7 dEm

S T L ':,‘:JN el s

START BH=z STOFP 1. BEAGHz
¥RELW 28kH=z VB 28kH=z SWP 2. BHsec
ATTEM 18dE MR —88. ¥3dBm

EL —-13.9dEm 1Ed B~ 2. 4FEGH=

DISKRLAY | LIME
—EZ2|7 dEm

START 1. BEAGH= STOFP B. BEAGHz
¥RELW 28kH=z VB 28kH=z SWP 14 Bzec

SGS Testing Korea Co., Ltd.

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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Test Equipment Used
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EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Ltd.

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
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7.Audio Frequency Response FCC 2.1.047(a)

Operating Frequency : 450.000 MHz
Channel : Middle
Nominal DC Voltage: 7.5Vdc

Channel spacing 12.5kHz Channel spacing 25kHz
Audio frequency Measured Calculated Measured Calculated
[Hz] Deviation Response Deviation Response
[kHz] [dB] [kHz] [dB]
100 0.061 -26.43 0.064 -32.91
200 0.063 -26.19 0.069 -32.89
300 0.132 -13.92 0.229 -14.71
400 0.184 -10.02 0.338 -10.55
500 0.232 -7.56 0.447 -7.84
600 0.284 -5.48 0.572 -5.70
700 0.335 -3.79 0.673 -3.94
800 0.396 -2.40 0.792 -2.46
900 0.446 -1.17 0.908 -1.20
1000 0.500 0 1.000 0
2000 1.016 6.51 2.188 6.67
2500 1.352 9.16 2.960 9.32
3000 1.415 9.57 3.155 9.89
4000 0.371 -2.86 0.803 -2.41
5000 0.142 -13.49 0.262 -13.18
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
Modulation Analyzer H/P 8901B Dec. 2004
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Ltd.

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
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8.Audio Low Pass Filter Frequency Response FCC 2.1047(a), FCC 90.210

Operating Frequency :
Channel : Middle

450.000 MHz

Nominal DC Voltage: 7.5 Vdc

Audio frequency [kHz] Channel spacing 12.5kHz Channel spacing 12.5kHz
Response [dB] Response [dB]
1 0 0
2 1.16 1.14
3 2.89 2.81
4 -9.54 -9.64
5 -19.29 -19.34
6 -26.20 -26.40
7 -31.42 -31.49
8 -34.16 -34.21
9 -35.79 -35.84
10 <-51.37 <-51.37
20 <-59.43 <-59.34
30 <-60.00 <-60.00
50 <-73.31 <-73.31
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
Audio Analyzer H/P 8903B Dec. 2004
Modulation Analyzer H/P 8901B Dec. 2004
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Ltd.

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

http://www.sgstesting.co.kr

Tel. +82 31 428 5700 / Fax. +82 31 427 2371
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9.Modulation Limiting FCC 2.1047(b), FCC 22.915(b), FCC 90.242(b)(8)

Operating Frequency : 450.000 MHz

Channel : Middle

12.5kHz channel spacing

Nominal DC Voltage:7.5 Vdc

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

-20 0.085 0.209 0.549 0.084 0.215 0.578
-15 0.114 0.339 0.940 0.104 0.355 0.994
-10 0.153 0.559 1.626 0.145 0.589 1.726
-5 0.235 0.974 1.987 0.227 1.012 2.048
0 0.385 1.507 2.059 0.365 1.503 2.120
5 0.629 1.771 2.083 0.611 1.766 2.145
10 1.088 1.854 2.110 1.041 1.857 2.168
15 1.499 1.887 2.115 1.459 1.890 2.170
20 1.745 1.903 2.120 1.713 1.891 2.176

25kHz channel spacing

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

-20 0.104 0.378 1.084 0.101 0.390 1.155
-15 0.152 0.616 1.880 0.140 0.647 2.020
-10 0.217 1.066 3.300 0.204 1.125 3.550
-5 0.356 1.850 4.160 0.328 1.966 4.260
0 0.601 3.012 4.330 0.560 3.031 4.440
5 1.000 3.649 4.400 0.964 3.644 4.490
10 1.691 3.841 4.430 1.671 3.848 4.500
15 2.760 3.906 4.450 2.735 3.917 4.530
20 2.307 3.942 4.460 3.260 3.924 4.540

SGS Testing Korea Co., Ltd.

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
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Channel spacing [kHz]

Rated frequency deviation [kHz]

12.5 2.5
25 5
Test Equipment Used
EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
Modulation Analyzer H/P 8901B Dec. 2004
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Ltd.
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
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10.0ccupied 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 : 450.000 MHz

Channel : Middle Nominal DC Voltage: 7.5Vdc
MAX POWER SETTING
MASK B CHANNEL SPACING = 25KHz
ATTEM 1AdE MR 25, 1FdBm
FEL Z5. ZdEm 1Ad B~ 456 . BAEZMH=

CEMTER 456. BEEEMH=z SPAM 1686 . BkH=z
¥FEWM 380H=z ¥UBW 3. BkH=z SWFP Z.80szec

Limits: Are determined by used emission mask.

SGS Testing Korea Co., Ltd.
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
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Operating Frequency : 450.000 MHz

Channel : Middle Nominal DC Voltage: 7.5Vvdc
MAX POWER SETTING
MASK D CHANNEL SPACING = 12.5KHz
ATTEM 18dE MKR Z5.51dBEm
FL Z5.3dBm 1Ed B~ 450 . BEARAAMHz

CEMTER 4E56. BBEEAMH= SPAM 568. BAkH=
¥RELW 186H= VB 188H= SWP 4 BHszec

Limits: Are determined by used emission mask.

SGS Testing Korea Co., Ltd.

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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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Spectrum Analyzer H/P 8565E Dec. 2004
Modulation Analyzer H/P 8901B Dec. 2004
Function Generator Agilent 33220A May. 2005
DC Power Supply Agilent 6674A May. 2005

SGS Testing Korea Co., Ltd.

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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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% -30 450.000170 0.38

100% -20 450.000130 0.29

100% -10 450.000141 0.31

100% 0 450.000120 0.27

100% +10 450.000111 0.25

100% +20 450.000096 0.21

100% +30 450.000004 0.01

100% +40 450.000048 0.11

100% +50 450.000014 0.03

100% +20 449.999991 -0.02

90% 6.75V +20 449.,999992 -0.02

110% 8.25V +20 449.,999989 -0.02
Battery end point 600V +20 449.999985 -0.03

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. 2004
Frequency Counter Anritsu MF2414B Nov 2004
Temperature Chamber Han-Gil Technique |HGTP-4050 Dec. 2004
DC Power Supply Agilent 6674A May. 2005
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12.Transient Frequency Behaviour of the Transmitter FCC 90.214

Limits:

Time intervals'?

Maximum
Frequency
Difference®

All equipment

150 to 174 MHz

421 to 512 MHz

Transient Frequency Behaviour for Equipment Designed to Operate on 25kHz Channel

t) - +25.0kHz 5.0 ms 10.0 ms
f ———— - +12.5kHz 20.0 ms 25.0 ms
R — +25.0kHz 5.0 ms 10.0 ms
Transient Frequency Behaviour for Equipment Designed to Operate on 12,5kHz Channel
L +25.0kHz 5.0 ms 10.0 ms
, ————— +12.5kHz 20.0 ms 25.0 ms
R +25.0kHz 5.0 ms 10.0 ms
Transient Frequency Behaviour for Equipment Designed to Operate on 6.25kHz Channel
L ——— +25.0kHz 5.0 ms 10.0 ms
h +12.5kHz 20.0 ms 25.0 ms
+25.0kHz 5.0 ms 10.0 ms

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

time due to phasing.

t; is the time period immediately following ton.

t, is the time period immediately following t;.

tz is the time period from the instant when the transmitter is turned off until tu.

tors IS the instant when the 1kHz test signal starts to rise.

During the time from the end of t, to the beginnig of t;, the frequency difference must not exceed

the limits specified in §90.213.

® 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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CH3 Narrow
Switching from OFF to ON (t; & t5)
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Signal Generator Agilent E4438C May. 2005
Modulation Analyzer H/P 8901B Dec. 2004
DC Power Supply Agilent 6674A May. 2005
Digital Phosphor Oscilloscope Tektronix TDS3054B May. 2005
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Plot
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Switching from OFF to ON (t; & t5)
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CH3Wide
Switching from OFF to ON (t; & t5)
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Test Equipment Used

EQUIPMENT MANUFACTURER MODEL CAL DUE.
Signal Generator Agilent E4438C May. 2005
Modulation Analyzer H/P 8901B Dec. 2004
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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14. Attachment B — Photos of the EUT

® Front View of EUT

® Rear View of Product
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® Left View of EUT

® Right View of Product
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® Top View of EUT

® Bottom View of Product

SGS Testing Korea Co., Ltd.

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



Report File No. : STROR-04-009
Date of Issue : July 1, 2004
Page : 55o0f57

® Antenna View of EUT
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Inner View of Product
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Inner View of Product
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Inner View of Product
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