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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

MEASUREMENT REPORT - FCC PART 22

1.1 SCOPE

Measurement and determination of electromagnetic emissions (EME) from radio
frequency devices for compliance with the technical rules and regulations of the
Federal Communications Commission.

§2.1033(a) General Information

APPLICANT:
HANWHA CORPORATION — Telecommunication Div.
Hanwha Bldg., 111-5, Sokong-Dong
Chung-Ku, Seoul, Korea 100-070
Attn: Mr. Hyoung Sok Roh - Senior Manager, Research Lab
FCCID OCCHWC-3000
M odel(s) HWC-3000
EUT Type Dual-Mode AMPS/CDMA Cédlular Phone
Classification Licensed Non-Broadcast Transmitter
Held to Ear (TNE)
Rule Part(s) §22(H), 8§22.901(d), 8§82
Max. RF Output Power 0.230 WattsERP (AMPYS)
0.172 Watts ERP (CDMA)
Tx Freq. Range 824.04 - 848.97 MHz (AMPYS)
824.70 - 848.31 MHz (CDMA)
Rx Freqg. Range 869.04 - 893.97 MHz (AMPYS)
869.70 - 893.31 MHz (CDMA)
Emission 40K OF8W, 40K OF1D, 1M 25F9W
Designator(s)
M odulation(s) AMPS/CDMA
Battery Type(s) 3.6V Li-ion Standard (1050mAh)
© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 1

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

2.1 MEASUREMENT PROCEDURES

2.2 TRANSMITTER AUDIO FREQUENCY RESPONSE - §2.1047(a)

The frequency response of the audio modulating circuit over the frequency range 100 — 5000 Hz
is measured. The audio signal generator is connected to the audio input circuit/microphone of the
EUT. The audio signal input is adjusted to obtain 50% modulation at 1kHz and this point is taken
as the 0dB reference. With the input held constant and below the limit at all frequencies, the
audio signal generator is varied from 100 to 50 kHz.

2.3 AUDIOLOW PASSFILTER FREQUENCY RESPONSE - §22.915(d)

The response in dB relative to 1kHz is measured using the HP8901 Modulation Analyzer. For the
frequency response of the audio low-pass filter, the audio input is connected at the input to the
modulation limiter and the modulated stage. The audio output is connected at the output of the
modulated stage.

2.4 MODULATION LIMITING - §2.1047(b) & §22.915(b)

The audio signal generator is connected to the audio input circuit/microphone of the EUT. The
modulation response is measured for each of the three modulating frequencies (300Hz, 1000 Hz,
and 3000Hz), and the input voltage is varied from 30% modulation (+3.6kHz deviation) to at least
20dB higher than the saturation point. Measurements of modulation and the plots are attached
herein. Measurements were performed for ST, SAT, and wide-band data modulations.

Note: ST, SAT, & Wide-Band data were internally generated by the EUT.

EUT
HP 8901A HP 8903B
HP 8903B Modulation Audio
Audio Generator Analyzer Analyzer

Transmitter Audio Frequency & Tone Modulation Test Setup.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 2
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)




CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

2.5 OCCUPIED BANDWIDTH - §2.1049(c)

The antenna output terminal of the EUT was connected to the input of a 5S0W spectrum analyzer
through a matched 30dB attenuator. The radio transmitter was operating at maximum output
power with and without internal data modulation. 100% of the in-band modulation is below the
specified mask per §22.917.

Specified Limits:

(a) On any frequency removed from the assigned carrier frequency by more than 20kHz, up to
and including 45kHz, the sideband is at least 26dB below the carrier.

(b) On any frequency removed from the assigned carrier frequency by more than 45kHz, up to
and including 90kHz, the sideband is at least 45dB below the carrier.

(c) On any frequency removed from the assigned carrier frequency by more than 90kHz, up to
the first multiple of the carrier frequency, the sideband is at least 60dB below the carrier of 40
+ log;o (mean power output in Watts) dB, whichever is the smaller attenuation.

2.6 SPURIOUS AND HARMONIC EMISSIONS AT ANTENNA TERMINAL - §2.1051

The level of the carrier and the various conducted spurious and harmonic frequencies is measured
by means of a calibrated spectrum analyzer. The spectrum is scanned from 10MHz to 20GHz.
The transmitter is modulated with a 2500Hz tone at a level of 16dB greater than that required to
provided 50% modulation. The antenna output terminal of the EUT was connected to the input
of a 50W spectrum analyzer through a matched 30dB attenuator and coaxial cable. The
transmitter was operating at maximum power with internal data modulation.

2.7 RADIATED SPURIOUS AND HARMONIC EMISSIONS - §2.1053

Radiated and harmonic emissions above 1 GHz were measured at our 3-meter outdoor site. The
EUT is placed on the turntable in a normal operation using the intended power source. A
receiving antenna located 3 meters from the turntable receives any signal radiated from the
transmitter and its operating accessories. The receiving antenna is varied from 1 to 4 meters and
the polarization is varied (horizontal and vertical) to determine the worst-case emission level.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 3
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

2.5 FREQUENCY STABILITY/TEMPERATURE VARIATION - §2.1055

The frequency stability of the transmitter is measured by:

a) Temperature: The temperature is varied from -30°C to +60°C using an environmental
chamber.

b) Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of the
voltage normally at the input to the device or at the power supply terminals if cables are not
normally supplied. The EUT is tested down to the battery endpoint.

Specification — The minimum frequency stability shall be +/- 0.00025% at any time during normal operation.

Time Period and Procedure:

1. The carrier frequency of the transmitter and the individual oscillators is measured at room
temperature (25°C to 27°C to provide a reference).

2. The equipment is subjected to an overnight “soak” at -30°C without any power applied.

3. After the overnight “soak™ at -30°C (usually 14-16 hours), the equipment is turned on in a
“standby” condition for one minute before applying power to the transmitter. Measurement
of the carrier frequency of the transmitter and the individual oscillators is made within a three-
minute interval after applying power to the transmitter.

4. Frequency measurements were made at 10°C intervals up to +60°C, then back to room
temperature. A minimum period of one and one half-hour is provided to allow stabilization
of the equipment at each temperature level.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 4
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

3.1 TEST DATA

3.2 MODULATION LIMITING - §2.1047(b) & §22.915(b)

Test Date:  9/29/00

EUT: HANWHA Dual-Mode AMPS/CDMA Cellular Phone
Model: HWC-3000

FCC ID: OCCHWC-3000

REFERENCE: 1kHz=0dB
M odulation Limiting
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© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 5

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

3.3 FREQUENCY RESPONSE OF LOW PASS FILTER - §22.915(d)

Test Date: ~ 9/29/00

EUT: HANWHA Dual-Mode AMPS/CDMA Cellular Phone
Model: HWC-3000

FCC ID: OCCHWC-3000

REFERENCE: 1kHz=0dB

Freguency Response of Audio Low Pass Filter
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© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 6

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna
B.C. V1Y 9L3 CANADA

3.4 TRANSMITTER AUDIO FREQUENCY RESPONSE - §2.1047(a)

Test Report S/N: 091200-170CC

Dates of Tests: September 18-29, 2000

Test Date:  9/29/00
EUT: HANWHA Dual-Mode AMPS/CDMA Cellular Phone
Model: HWC-3000
FCC ID: OCCHWC-3000
REFERENCE: 1kHz=0dB
Transmitter Audio Frequency Response
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

3.5 EFFECTIVE RADIATED POWER OUTPUT - §2.1046

AMPSMODE
. ERP of EUT
Max. Field Strength of | . . . , .
Frequency| EUT EUT (antenna Dipole Gain I:Dlpoled Dipole Gain
Tuned |Conducted extended) orwar . +
Power (dBm) Conducted|  Dipole Forward
Power Conducted Power
(MHz) (dBm) \Y H (dBd) (dBm) (dBm) (Watts)
824.04 24.1 - 12.68 - 10.08 -1.44 23.68 22.24 0.167
836.49 25.0 -12.10 -9.50 -1.34 2493 23.62 0.230
848.97 253 -12.20 -9.60 -1.24 24.80 23.56 0.227
Notes:

1. ERP Measurements by Substitution Method:

The EUT was placed on a turntable 3-meters from the receive antenna. The field of maximum intensity
was found by rotating the EUT approximately 360 degrees and changing the height of the receive
antenna from 1 to 4 meters. The field strength was recorded from a calibrated spectrum analyzer for
each channel being tested. A half-wave dipole was substituted in place of the EUT. The dipole was fed
through a directional coupler and the power at the coupler port was monitored. A signal generator and
power amplifier controlled the dipole, and the input level of the dipole was adjusted to the same field
strength level as the EUT. The feed point for the dipole was then connected to a calibrated power meter
and the power adjusted to read the same as the coupler port previously recorded, this is to account for
any mismatch in impedance, which may occur at the dipole antenna. The conducted power at the
antenna feed point was recorded. The forward power for the dipole was then determined and the ERP
level was determined by adding the forward dipole power and the dipole gain in dB. For readings above
1GHz the above method is repeated using standard gain horn antennas.

2. ERP measurements were performed using the standard battery, which is the only battery option for
this handset.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 8
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

CDMA MODE
. ERP of EUT
Max. Field Strength of | . . . . X
Frequency| EUT EUT (antenna Dipole Gain I:Dlpoled Dipole Gain
Tuned |Conducted extended) orwar o F
Power (dBm) Conducted|  Dipole Forward
Power Conducted Power
(MHz) (dBm) \Y H (dBd) (dBm) (dBm) (Watts)
824.70 24.0 - 13.62 -11.02 - 1.44 22.74 21.30 0.135
835.89 24.0 - 13.00 - 10.74 -1.34 23.69 22.35 0.172
848.31 24.0 - 13.96 -11.36 -1.24 23.04 21.80 0.151
Notes:

1. ERP Measurements by Substitution Method:

The EUT was placed on a turntable 3-meters from the receive antenna. The field of maximum intensity
was found by rotating the EUT approximately 360 degrees and changing the height of the receive
antenna from 1 to 4 meters. The spectrum analyzer was set to measure channel power for CDMA mode.
The field strength was recorded from a calibrated spectrum analyzer for each channel being tested. A
half-wave dipole was substituted in place of the EUT. The dipole was fed through a directional coupler
and the power at the coupler port was monitored. A signal generator and power amplifier controlled the
dipole, and the input level of the dipole was adjusted to the same field strength level as the EUT. The
feed point for the dipole was then connected to a calibrated power meter and the power adjusted to read
the same as the coupler port previously recorded, this is to account for any mismatch in impedance,
which may occur at the dipole antenna. The conducted power at the antenna feed point was recorded.
The forward power for the dipole was then determined and the ERP level was determined by adding the
forward dipole power and the dipole gain in dB. For readings above 1GHz the above method is repeated
using standard gain horn antennas.

2. ERP measurements were performed using the standard battery, which is the only battery option for
this handset.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 9
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. V1Y 9L3 CANADA

3.6 FIELD STRENGTH OF SPURIOUS RADIATION —§2.1053

AMPSMODE
Operating Frequency: 824.04 MHz
Channel: 991 (Low)
Measured Conducted Power: 24.1 dBm
Modulation: ST (Signaling Tone)
Distance: 3 meters

Limit: 43+ 10 log,o (W) = 40.31 dBc

Frequency Level AFCL POL ERP
(dBc)
(MHz) (dBm) (dB) (H/V) (B,
1648.08 <-50.7 28.96 H -9.62 33.72
2472.12 <-526 28.96 H -11.52 35.62
3296.16 <-55.1 28.96 H -14.02 38.12
4120.20 <-575 28.96 H -16.42 40.52
494424 <-100
Notes:

L.

© 2000 Celltech Research Inc.

The bandwidth is set per §22.917 (RBW = IMHz, VBW = IMHz).

2. The spectrum was checked from 10 MHz up to 20GHz.
3.
4. The EUT is manipulated through 3 orthogonal axis and the worst-case

< -100dBm is below the floor of the spectrum analyzer.

emission are reported.

The EUT is placed 3.0 meters away from the receiving antenna and the ERP
is calculated using the formula.

ERP (dBm) =10 Log, ((f(mV/m)/1 x 10°?*/49.2/1 x 107)

ERP (dBm) =10Log,[ (3 x FS/1x 10%?/(49.2) x 1000]

ERP (Watts) = {(3 x FS)/1 x 10°}2/49.2

Note: The antenna factor and cable loss were determined prior to the test.

HANWHA CORP. FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000
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CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. V1Y 9L3 CANADA

AMPSMODE
Operating Frequency: 836.49 MHz
Channel: 383 (Mid)
Measured Conducted Power: 25.0 dBm
Modulation: ST (Signaling Tone)
Distance: 3 meters

Limit: 43+ 10 log,o (W) = 40.31 dBc

Frequency Level AFCL POL ERP
(dBc)

(MHz) (dBm) (dB) (HV) (B,
1672.98 <-483 28.55 H -7.63 32.63
2509.97 <-549 28.55 H -14.23 39.23
3345.96 <-548 28.55 H -14.13 39.13
4182.45 <-539 28.55 H -13.23 38.23

5018.94 <-100
Notes:

I.
2. The spectrum was checked from 10 MHz up to 20GHz.

3.

4. The EUT is manipulated through 3 orthogonal axis and the worst-case

© 2000 Celltech Research Inc.

The bandwidth is set per §22.917 (RBW = 1MHz, VBW = 1MHz).
<-100dBm is below the floor of the spectrum analyzer.

emission are reported.

The EUT is placed 3.0 meters away from the receiving antenna and the ERP
is calculated using the formula.

ERP (dBm) =10 Log, ((rf(mV/m)/1 x 10°?*/49.2/1 x 107)

ERP (dBm) =10 Log,[ (3 x FS/1 x 10%?/(49.2) x 1000]

ERP (Watts) = {(3 x FS)/1 x 10°}2/49.2

Note: The antenna factor and cable loss were determined prior to the test.

HANWHA CORP. FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000
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CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. V1Y 9L3 CANADA

AMPSMODE

Operating Frequency: 848.97 MHz
Channel: 799 (High)

Measured Conducted Power: 25.3dBm

Modulation: ST (Signaling Tone)
Distance: 3 meters

Limit: 43+ 10 log,o (W) = 40.31 dBc

Frequency Level AFCL POL ERP
(dBc)
(MHz) (dBm) (dB) HV) (dBm)
1697.94 <-46.9 29.87 H -491 30.21
2546.91 <-552 29.87 H -13.21 38.51
3395.88 <-572 29.87 H -15.21 40.51
4244.85 <-57.0 29.87 H - 15.01 40.31
5093.82 <-100
Notes:
1. The bandwidth is set per §22.917 (RBW = 1MHz, VBW = 1MHz).
2. The spectrum was checked from 10 MHz up to 20GHz.
3. <-100dBm is below the floor of the spectrum analyzer.
4. The EUT is manipulated through 3 orthogonal axis and the worst-case
emission are reported.
5. The EUT is placed 3.0 meters away from the receiving antenna and the ERP

is calculated using the formula.

ERP (dBm) =10 Log, ((rf(mV/m)/1 x 10°?*/49.2/1 x 107)

ERP (dBm) =10Log,[ (3 x FS/1 x 10°?/(49.2) x 1000]

ERP (Watts) = {(3 x FS)/1 x 10°}2/49.2

Note: The antenna factor and cable loss were determined prior to the test.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000
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CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna
B.C. V1Y 9L3 CANADA

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

CDMA MODE
Operating Frequency: 824.70 MHz
Channel: 1013 (Low)
Measured Conducted Power: 24.0 dBm
Modulation: CDMA (Internal)
Distance: 3 meters

Limit: 43+ 10 log,o (W) = 37.48 dBc

Frequency Level AFCL POL ERP
(dBc)
(MHz) (dBm) (dB) HV) (dBm)
1649.40 <-495 28.96 H -8.42 3242
2474.10 <-513 28.26 H -10.22 34.22
3298.80 <-54.0 28.96 H -12.92 36.92
4123.50 <-563 28.96 H -15.22 39.22
4948.20 <-100
Notes:
1. The bandwidth is set per §22.917 (RBW = 1MHz, VBW = 1MHz).
2. The spectrum was checked from 10 MHz up to 20GHz.
3. <-100dBm is below the floor of the spectrum analyzer.
4. The EUT is manipulated through 3 orthogonal axis and the worst-case

emission are reported.
5. The EUT is placed 3.0 meters away from the receiving antenna and the ERP
is calculated using the formula.
ERP (dBm) =10 Log, ((f(mV/m)/1 x 10°?*/49.2/1 x 107)
ERP (dBm) =10 Log,[ (3 x FS/1 x 10%?%/(49.2) x 1000]
ERP (Watts) = {(3 x FS)/1 x 10°}2/49.2
Note: The antenna factor and cable loss were determined prior to the test.

HANWHA CORP. FCC ID: OCCHWC-3000 13
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

© 2000 Celltech Research Inc.



CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. V1Y 9L3 CANADA

CDMA MODE

Operating Frequency: 835.89 MHz
Channel: 363 (Mid)

Measured Conducted Power: 24.0 dBm

Modulation: CDMA (Internal)
Distance: 3 meters

Limit: 43+ 10 log,o (W) = 37.48 dBc

Frequency Level AFCL POL ERP
(dBc)
(MHz) (dBm) (dB) (HV) (dBm)
1671.78 <-47.0 28.55 H -6.33 30.33
2507.67 <-535 28.55 H -12.83 36.83
3343.56 <-53.7 28.55 H -13.03 37.03
4179.45 <-525 28.55 H -11.83 35.83
5015.34 <-100
Notes:
1. The bandwidth is set per §22.917 (RBW = 1MHz, VBW = 1MHz).
2. The spectrum was checked from 10 MHz up to 20GHz.
3. <-100dBm is below the floor of the spectrum analyzer.
4. The EUT is manipulated through 3 orthogonal axis and the worst-case

emission are reported.

The EUT is placed 3.0 meters away from the receiving antenna and the ERP
is calculated using the formula:

ERP (dBm) =10 Log, ((f(mV/m)/1 x 10°?*/49.2/1 x 107)

ERP (dBm) =10Log,[ (3 x FS/1 x 10%?%/(49.2) x 1000]

ERP (Watts) = {(3 x FS)/1 x 10°}2/49.2

Note: The antenna factor and cable loss were determined prior to the test.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000
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CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. V1Y 9L3 CANADA

CDMA MODE

Operating Frequency: 848.31 MHz
Channel: 777 (High)

Measured Conducted Power: 24.0 dBm

Modulation: CDMA (Internal)
Distance: 3 meters

Limit: 43+ 10 log, (W) = 37.48 dBc

Frequency Level AFCL POL ERP
(dBc)
(MHz) (dBm) (dB) (HV) (dBm)
1696.62 <-45.6 29.87 H -3.61 27.61
254493 <-539 29.87 H -11.91 3591
3393.24 <-558 29.87 H - 13.81 37.81
4241.55 <-559 29.87 H - 1391 3791
5089.86 <-100
Notes:
1. The bandwidth is set per §22.917 (RBW = 1MHz, VBW = 1MHz).
2. The spectrum was checked from 10 MHz up to 20GHz.
3. <-100dBm is below the floor of the spectrum analyzer.
4. The EUT is manipulated through 3 orthogonal axis and the worst-case

emission are reported.

The EUT is placed 3.0 meters away from the receiving antenna and the ERP
is calculated using the formula:

ERP (dBm) =10 Log, ((f(mV/m)/1 x 10°?*/49.2/1 x 107)

ERP (dBm) =10 Log,[ (3 x FS/1 x 10%?/(49.2) x 1000]

ERP (Watts) = {(3 x FS)/1x 10°}2/49.2

Note: The antenna factor and cable loss were determined prior to the test.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000
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CELLTECH RESEARCH INC.

1955 Moss Court, Kelowna
B.C. V1Y 9L3 CANADA

3.7 FREQUENCY STABILITY - § 2.1055

Operating Frequency:

Channel:

Reference Voltage:

Deviation Limit:

836,490,000

383

3.6

+ 0.00025

% or 2.5 ppm

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

Hz

VDC

VOLTAGE POWER TEMP FREQ. Deviation
(o) (VDC) °C) (Hz) (o)
100 % 3.60 + 20 (Ref) 836490000 0.00000000
100 % -30 836490623 -0.00000074
100 % -20 836490587 -0.00000070
100 % -10 836490462 -0.00000055
100 % 0 836490335 -0.00000040
100 % +10 836490233 -0.00000028
100 % + 20 836489949 0.00000006
100 % + 30 836489912 0.00000011
100 % +40 836489838 0.00000019
100 % + 50 836489799 0.00000024
100 % + 60 836489743 0.00000031
85 % 3.06 +20 836490000 0.00000000
115 % 4.14 +20 836490000 0.00000000
BATT. ENDPOINT 2.88 +20 836490000 0.00000000

© 2000 Celltech Research Inc.

HANWHA CORP. FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

FREQUENCY STABILITY - § 2.1055

Frequency Stability

3.5

25

15

= 05
é ’—’/-/\‘
5 + / + + + + +
®
E 0.5
g \--/

-1.5

-2.5

-3.5

Temperature (°C)
© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 17
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

4.1 SAMPLE CALULATIONS

A.ERP

Level mMVm @ 3 meters = Log ;o' (dBm + 107 + AFCL)
20

Log o' (-14+107 +31.7)
20

17179084 mVm (@ 3 meters

Sample Calculation (relative to a dipole)

ERP (dBm) = 10 Log; (((r(MV/m)1x10%%49.2/1x107)
ERP (dBm) = 10 Log;o(((3(1717908.4)1x10°)%/49.2/1x10°)
ERP (dBm) = 28.95

B. EMISSION DESIGNATOR (§2.201)

CDMA

2M + 2DK

CDMA BW = 1.25 MHz

F = Frequency Modulation

9 = Composite Digital Info

W = Combination (Audio/Data)

Emission Designator = 1IM25F9W

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 18
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)



CELLTECH RESEARCH INC.

1955 Moss Court, Kelowna
B.C. V1Y 9L3 CANADA

5.1 TEST EQUIPMENT

Type

Signal Generator
Gigatronics Power Meter

Gigatronics Power Sensor (2)

M od€

HP 8648D (9kHz-4.0GHz)
8652A
80701A (0.05-18GHz)

Amplifier Research Power Amp. 5S1G4 (W, 800MHz-4.2GHz)

Microwave System Amplifier
Network Analyzer
Audio Analyzer
Modulation Analyzer
Frequency Counter

DC Power Supply
Multi-Device Controller
Mini Mast

Turntable

Hom Antenna

Hom Antenna

Roberts Dipoles
Spectrum Analyzer
Spectrum Analyzer
Shielded Screen Room

Environmental Chamber

© 2000 Celltech Research Inc.

HP 83017A (0.5-26.5GHz)

HP 8753E (30kHz-3GHz)

HP 8903B

HP 8901A

HP 53181A (3GHz)

HP E3611A

EMCO 2090

EMCO 2075

EMCO 2080-1.2/1.5

Chase BBHA 9120-A (0.7-4.8GHz)
Chase BBHA 9120-A (0.7-4.8GHz)
Compliance Design (2 sets) 3121C
HP 8594E

HP E4408B

Lindgren R.F. 18W-2/2-0

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

Calib. Date

Nov 1999
Oct 1999
Oct 1999
N/A

N/A

Nov 1999
March 1999
March 1999
May 1999
NA

N/A

N/A

N/A
Sept 1998
Sept 1998
June 2000
March 2000
Nov 1999
N/A

ESPEC ECT-2 (Temperature/Humidity) Feb 2000

HANWHA CORP. FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)

Serial No.

3847A00611
1835272
1833535, 1833542
26235
3123A00587
US38433013
3729A18691
3749A07154
3736A05175
KR&83015294
9912-1484
0001-2277
0002-1002
9120A-239
9120A-240

3543A02721
US39240170
16297
0510154-B

19



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. V1Y 9L3 CANADA

6.1 CONCLUSION

The data collected shows that the HANWHA CORPORATION HWC-3000 Dual-Mode
AMPS/CDMA Cellular Phone FCC ID: OCCHWC-3000 complies with all the requirements of
Parts 2 and 22 of the FCC rules.

© 2000 Celltech Research Inc. HANWHA CORP. FCC ID: OCCHWC-3000 20
Dual-Mode AMPS/CDMA Cellular Phone (824-849MHz)
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 991

[/7) ©08:34:17 Oct 2, 2000

HANWHA HWC 3808 COND SPURS CH 991 Mkrl 2.338 GHz
Ref 24.1 dBm Atten 5 dB -32.3 dBm
Peak
Log
10
dB/
Offst
31
dB

Ml $2 i SO MWWWWWM
33 FC =
AR

Start 10 MHz Stop 2.5 GHz
skes BH 1 MHz YEW 1 MHz Sweep 6.225 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 991

7] 08:33:43 Oct 2, 2000
HANHHA HHC 3000 COND SPURS CH 991

Ref 24.1 dBm

Atten 5 dB

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

Mikrl 3.558 GHz
-22 .87 dBm

Peak
Log

18
dB/

Offst
31
dB

DI

-13.9

dBm

O b

ML 52 ﬂ)«--

Al

33 FC
AR

Start 2.5 GHz
#Res BW 1 MHz

YBW 1 MHz

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone

Stop 18 GHz
Sweep 18.75 ms



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 991

7] 08:34:47 Oct 2, 2000

HANHHA HWC 3686 COND SPURS CH 991 Mkrl 13.35 GHz
Ref 24.1 dBm Atten 5 dB -31.87 dBm
Peak
Log
10
dB/
Offst
31

dB

DI
-13.8
dBm

M1 S2
83 FC
AA

-

| N NP J kil e A A WA i s W ANt A At ]

N A
T T[Ty rY ot v

Start 10 GHz Stop 20 GHz
#Res BH 1 MHz UBKW 1 MHz Sweep 100 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 383

Erﬁr) B8:42:52 0Oct 2, 2000

HANWHA HHC 3088 COND SPURS CH 383 Mkrl 1.672 GHz
Ref 25 dBm Atten 5 dB -31.44 dBm
Peak
Log
18
dB/
Offst
31
dB

DI
-13.9
dBm

53 FC
AR

Start 18 MHz Stop 2.5 GHz
#Res BH 1 MHz VEH 1 MH= Sveep 6,225 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 383

[i5) 0©8:43:43 Oct 2, 2000

HANHHA HHC 3888 COND SPURS CH 383 Mkrl 7.458 GHz
Ref 25 dBm Atten 5 dB -33.86 dBm
Peak
Log
10
dB/
Offst
31
dB

-13.9
dBm

Mi 52 v o : . R | 2 s
o3 EEPW ST T ——— L Ty o PRy YW YRy
AA

Start 2.5 GHz Stop 10 GHz
#Res BH 1 MH= VEHW 1 MHz Sveep 18,75 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 383

7 034404 Oct 2, 2000

HANKWHA HWC 3008 COND SPURS CH 383 Mkrl 14.15 GHz
Ref 25 dBm Atten 5 dB -32.14 dBm
Peak
Log
14
dB/
Offst
31
dB
Dl

-13.8
dBm

2% ?E g S "l " it MMJ"MAL o ey el
AR

Start 19 GHz Stop 20 GHz
*Res BH 1 MHz VBH 1 MHz Sweep 100 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 799

[/7) 98:45:33 Oct 2, 2000

HANWHA HWC 30888 COND SPURS CH 798 Mkrl 2.214 GHz
Ref 25.3 dBm Atten 5 dB -30.5 dBm
Peak
Log

16

dB/
Offst

31
dB

DI
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dBm

i
Ml S2 e AAM@MMWMM

53 FC

A
Start 18 MHz Stop 2.5 GHz
#Res BW 1 MHz VEBW 1 MHz Sweep B.225 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS

Channel 799
[ﬁﬂ @8:45:55 Oct 2, 2000
HANWHA HWC 30888 COND SPURS CH 793 Mkrl 3.513 GHz
Ref 25.3 dBm Atten 5 dB -33.21 dBm
Peak
Log
16
dB/
Offst
31
dB
]
~13.8
dBm
1
M1 S2 ¢ e ¢
43 FC MMWW T T | e A A A Wit T i
AA
Start 2.5 GHz Stop 10 GHz
#Fes BH 1 MHz VEBH 1 MHz Sweep 18.75 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 799

[i2) 98:.46:14 Oct 2, 2000

HANWHA HWC 3@8@ COND SPURS CH 799 Mkrl 14.83 GHz
Ref 25.3 dBm Atten 5 dB -32.34 dBm
Peak
Log
10
dB/
Offst
31
dB
DI

-13.8
dBm

ML S2 , o o
§3 FCIr T e e Vo

AA

|
|

Start 180 GHz Stop 20 GHz
#Hes BH 1 MHz VBH 1 MHz Sweep 190 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channedl 1013

Ki2) 11:26:58 Sep 29, 2000

HANKHA HHC 3008 COND SPURS CH 1013 Mkrl 2.170 GHz
Ref 24 dBm Atten 5 dB -31.46 dBm
Peak
Log
10
dB/
Offst
31
dB

i
]
(
|
{
;
|
-
2

start 18 MHz Stop 2.5 GHz
#Res BH 1 MHz VBKW 1 MHz Sweep 6.225 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC.

1955 Moss Court, Kelowna
B.C. CANADA V1Y 9L3

Test Report S/N: 091200-170CC

Dates of Tests: September 18-29, 2000

CONDUCTED SPURIOUS
Channedl 1013

7 11:27:23 Sep 29, 2000
HANWHA HHC 3080 COND SPURS CH 1813

Ref 24 dBm

Atten 5 dB

Mkrl 2.9388 GHz
-33.85 dBm

Peak
Log

19
dB/

Offst
31
dB

Dl

-13.90

dBm

ML 2| s o R don sl

',,Li‘“ 5 PP P, ey -
iy Lo LLAS 3 A Rl i wwme

33 FC
AA

Start 2.5 GHz
sRes BW 1 MHz

VBW 1 MHz

Stop 1@ GHz
Sweep 18.75 ms

© 2000 Celltech Research Inc.
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channedl 1013

[/2) 11:27:46 Sep 29, 2000

HANKHA HWC 3868 COND SPURS CH 1813 Mkrl 13.85 GHz
Ref 24 dBm Atten 5 dB ~32.66 dBm
Peak
Log
10
dB/
Offst

31
dB
oI

-13.8
dBEm

2 9 N S I o o M%M b Ao
3 FCl
AR

Start 10 GHz Stop 28 GHz
#Res BW 1 MHz VEH 1 MHz Sweep 108 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 363

7] 112851 Sep 29, 2000

HANKHA HHC 3@0@ COND SPURS CH 363 Mkrl 2.463 GHz
Ref 24 dBm Atten 5 dB -31.19 dBm
Peak
Log
16
dB/
Offst
3l
dB

-13.0
dBm

1
Ml SEMWMJ LWMMWWMWWM
83 FC

AA
Start 16 MHz Stop 2.5 GHz
#Res BH 1 MHz VBKW 1 MHz Sweep 6.225 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC

1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 363

7] 11:29:15 Sep 29, 2080

HANHHA HHC 3800 COND SPURS CH 363 Mkrl 2.969 GHz
Ref 24 dBm Htten 5 dB -33.48 dBm
Peak
Log
16

dB/

Offst
31
dB

DI
-13.8
dBm

Hl 32 ""!W"'m \‘l'__'lLlLl!‘h..-llh N i
$3 FC
RA

Start 2.5 GHz Stop 18 GHz
#Res BH 1 MH= VBH 1 MHz Sweep 18.75 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 363

7] 11:29:38 Sep 29, 2000

HANKWHA HWC 3000 COND SPURS CH 363 Mkrl 13.40 GHz
Ref 24 dBm Atten 5 dB -31.98 dBm
Peak
Log
10
dB/
Offst

31
dB

D
-13.0
dBm

MLosel
$3 FC
AR

B
B al Baiap e Y oo

Start 10 GHz Stop 20 GHz
#Res BH 1 MH=z VBH 1 MHz Sweep 108 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 777

[i7) 11:308:38 Sep 29, 2000

HANKHA HWC 3808 COND SPURS CH 177 Mkrl 2.394 GH=z
Ref 24 dBm Htten 5 dB -30.39 dBm
Peak
Log
16
dB/
Offst
3

dB

]}
-13.0
dBm

M1 32,‘{__& ol . kﬁwwwwwm

53 FC
AR

Start 10 MHz Stop 2.5 GH2
#Res BW 1 MHz YBKH 1 MHz Sweep 6.225 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS

Channd 777
[bﬁ] 11:31:81 Sep 29, 2008
HANWHA HWC 3008 COND SPURS CH 117 Mkrl 2.988 GHz
Ref 24 dBm Atten 5 dB -32.52 dBm
Peak
Log
18
dB/
Offst
3
dB
]
-13.9
dBm
i
M1 S2 gij,_,. Y P - " doi b ok
e s ha e B B 1 I o P vy e g e

$3 FC

AR
Start 2.5 GHz Stop 18 GHz
#Res BH 1 MHz VBH 1 MHz Sweep 18.75 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000

B.C. CANADA V1Y 9L3

CONDUCTED SPURIOUS
Channel 777

7] 11:31:22 Sep 29, 2000

HANHHA HWC 3882 COND SPURS CH 177
Ref 24 oBm Atten 5 dB

Mkrl 13,38 GHz
-31.83 dBm

Peak
Log

10
dB/

Offst
31
dB

DI

-13.9

dBm

83 FC
AA

Start 10 GHz
*Res BH 1 MHz VBW 1 MHz

Stop 20 GHz
Sweep 100 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

OCCUPIED BANDWIDTH
Channedl 1013

E;ﬂ 09:22:47 Sep 30, 2000

HANWHA HWC-3080 COMA CH 1013

Ref 24 dBm Atten 5 dB
Peak P p

Log P D IS W
dB/ ] / \\ M“NHK
g i | ~

dB

Center 824.7 MHz Span 5 MHz
#Res BH 30 kHz VEBH 30 kHz Sweep 13.89 ms

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
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CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna
B.C. CANADA V1Y 9L3

[i7) 09:21:39 Sep 30, 2000

HANWHA HHC-3800 CDMA CH 363
Ref 24 dBm

Peak
Log
10
dB/
Dffst
31
dB
Dl

-13.8
dBm

ML M2
53 FC
AA

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

OCCUPIED BANDWIDTH

Channel 363

Htten 5 dB

F*,¢F”

Ty

mva—»oﬂlmw&»

L

e

[

I

.-—"'"_._._
| "]

Center 835.9 MHz
#Res BW 38 kHz

© 2000 Celltech Research Inc.

HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone

VBH 30 kHz

Span 5 MHz
Sweep 13.89 ms




CELLTECH RESEARCH INC.
1955 Moss Court, Kelowna

B.C. CANADA V1Y 9L3

DA ©9:24:06 Sep 30, 2000
HANWHA HHC-3000 CDMA CH 777

Ref 24 dBm

Test Report S/N: 091200-170CC
Dates of Tests: September 18-29, 2000

OCCUPIED BANDWIDTH

Atten 5 dB
"

Channé€

7l

Peak
Log

_ﬂﬂr’”’fp

i, W . W

e
ey i _,L\ ™

18
dB/

=
Gifs P

dB

Ol

/
f
|

-13.0

dBm

W

A

Ml M2 ”“/kdyﬁ

$3 FC
AR

.W;L‘J_.uﬂwl‘

Center 848.3 MHz
#Res BH 30 kHz

© 2000 Celltech Research Inc.

VBK 30 k

Hz

HANWHA FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone

Span 5 MHz
Sweep 13.89 ms



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

LOWER BAND EDGE
Channedl 1013

[57) 10:44:38 Oct 2, 2000
HANWHA HWC 3880 BAND EDGE LOW CH 1913

Ref 24 dBm Htten 5 dB

Peak & Ea
dB/ ] f

Offst [

DI ,_,r’rJ

31 o 'f \\

-13.8

dBm I‘M
A A\

7V 7
i i y M\M pW

33 FC o
AR W

Center 824 MHz Span 5 MHz
tRes BW 38 kHz VEHW 38 kHz Sweep 13.89 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC
1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

UPPER BAND EDGE
Channel 777

D7) 10:43:89 Oce 2, 2000

HANKHA HWC 3880 BAND EDGE HIGH CH 777
Ref 24 dBm Atten 5 dB

Peak R

Ii;g -"'MM e 4 P T Y H"\A
= e - T T 5 L Tl '\.._“'\

dB/ f / W‘\

Offst

31 / T

dB “\.__1

DI | I

~13.9 .

dBm
WM,\,«”M my\m M%
5 FC o

AR A

Center 849 MHz Span 5 MHz
#Res BH 30 kHz YBH 30 kHz Sweep 13.89 ms
© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000

Dual-Mode AMPS/CDMA Cellular Phone



CELLTECH RESEARCH INC. Test Report S/N: 091200-170CC

1955 Moss Court, Kelowna Dates of Tests: September 18-29, 2000
B.C. CANADA V1Y 9L3

99% BANDWIDTH

Channel 363
[52) ©9:42:55 Sep 30, 2000
HANHHA HHC-3008 997 BAND WIDTH
Ref 24 dBm Atten 5 dB

Samp

L i
2 T T
dB/ \ W

it ,rgf' ' 1 LA
o W

D[ LA
-13.0
dBm .|

i 'T'I['|'1

Hl S
Center 835.9 MHz Span 3 MHz
*Res BH 30 kHz #BW 300 kHz Sveep 9.167 ms

Occupled Bandwidth Results (measuring. .)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.255 MHz

Transmit Freq Error -5.223 kHz

© 2000 Celltech Research Inc. HANWHA FCC ID: OCCHWC-3000
Dual-Mode AMPS/CDMA Cellular Phone



