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MEASUREMENT REPORT

Scope - Measurement and determination of electromagnetic emissions i
(EME) of radio frequency devices including intentional and/or =TT
unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission.

§2983(a) General Information

Applicant Name:

Matsushita Electric Industrial Co., Ltd.

Address: 1006 Oaza Kadoma
Kadoma, Osaka 571 JAPAN
Attention: Rich Mullen (PSCD)

NOTE:

© 2001 PCTEST Lab

FCC ID: ACJ96NKX-TG2481

Class: Spread Spectrum Transceiver (DSS)
Type: Cordless Telephone (Base/Handset)
Freq. Range: 2401.5 -2470.5 MHz
Method/System: Direct Sequence System (DSS)
Model No(s): KX-1G2481

Max. RF Output Power:

Base (0.103 W) / Handset (0.063 W)

Power Supply: AC Adapter PQLV10 - Base
3.6 VDC 850mAh Ni-Cd - Handset
Cable(s): Telco
USOC Jack: RJ-11
Rule Part(s): § 15.247

Dates of Tests:
Place of Tests:

Test Report S/N:

May 14-17, 2001
PCTEST Lab, Columbia, MD U.S.A.
210511300.ACJ

The receiver portion was tested and complies with Part 15B

under the verification procedure.

NVAG

Lab Code 100431-0

Panasonic FCC ID: ACJ96NKX-TG2481 1

Direct Sequence Spread Spectrum Telephone
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INTRODUCTION

FCC Part 15.247
Certification

The measurement procedure described in American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40GHz (ANSI
C63.4-1992) and FCC Public Notice dated July 12, 1995 entitled “Guidance on Measurement for Direct
Sequence Spread Spectrum Systems” were used in the measurement of the Panasonic Spread Spectrum

cordless telephone.

These measurement tests were conducted at PCTEST Engineering Laboratory, Inc. facility in New Concept
Business Park, Guilford Industrial Park, Columbia, Maryland. The site address is 6660-B Dobbin Road,
Columbia, MD 21045. The test site is one of the highest points in the Columbia area with an elevation of 390

feet above mean sea level.

The site coordinates are 39° 11'15" N latitude and 76° 49'38" W longitude. The

facility is 1.5 miles North of the FCC laboratory, and the ambient signal and ambient signal strength are
approximately equal to those of the FCC laboratory. There are no FM or TV transmitters within 15 miles of the

site.
requirements of § 2.948 according to ANSI C63.4 on October 19, 1992.
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Flgure 1. Map of the Greater Baltimore and Metropolitan
Washington, D.C. area.
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Test Report S/N: 15.210511300.ACJ FCC Part 15.247
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PRODUCT INFORMATION

Equipment Description:

The Equipment under test (EUT) is the Panasonic cordless telephone using spread spectrum direct sequence
and time division duplex techniques.

Frequency Range: 2401.5 - 2470.5 MHz
Channels: 24 (Base/handset)
Channel Separation: 3.0 MHz
Spread Spectrum Method: Direct Sequence (DBPSK modulation)
Max RF Output Power: Base (0.103 W) / Handset (0.063 W)
Antenna: Omni-directional (base/handset)
Battery: Ni-Cd 3.6VDC 850mAh
Port/Connector(s): RJ-11C (base)
CH RX/Tx CH RXx/Tx CH RX/Tx
Freq. (MH2z) Freq. (MHz) Freq. (MH2z)
1 2401.5 9 2425.5 17 2449.5
2 2404.5 10 2428.5 18 2452.5
3 2407.5 11 2431.5 19 2455.5
4 2410.5 12 2434.5 20 2458.5
5 24135 13 2437.5 21 2461.5
6 2416.5 14 2440.5 22 2464.5
7 2419.5 15 2443.5 23 2467.5
8 2422.5 16 2446.5 24 2470.5
© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481 3
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Figure 4. Shielded Enclosure
Line-Conducted Test Facility
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Figure 2. Line Conducted
Emission Test Set-Up

Figure 3. Wooden Table &
Bonded LISNs
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Figure 5. LISN Schematic
Diagram
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Description of Tests

Conducted Emissions (Base Unit)

The line-conducted facility is located inside a 16'x20'x10" shielded
enclosure. It is manufactured by Ray Proof Series 81 (see Figure 2).
The shielding effectiveness of the shielded room is in accordance
with MIL-Std-285 or NSA 65-6. A 1m. x 1.5m. wooden table 80cm.
high is placed 40cm. away from the vertical wall and 1.5m away
from the side wall of the shielded room (see Figure 3).  Solar
Electronics and EMCO Model 3725/2 (10kHz-30MHz) 50Q/50uH
Line-Impedance Stabilization Networks (LISNs) are bonded to the
shielded room (see Figure 4). The EUT is powered from the Solar
LISN and the support equipment is powered from the EMCO LISN.
Power to the LISNs are filtered by a high-current high-insertion loss
Ray Proof power line filters (100dB 14kHz-10GHz). The purpose of
the filter is to attenuate ambient signal interference and this filter is
also bonded to the shielded enclosure. All electrical cables are
shielded by braided tinned copper zipper tubing with inner diameter
of 1/2". If the EUT is a DC-powered device, power will be derived
from the source power supply it normally will be powered from and
this supply lines will be connected to the Solar LISN. LISN
schematic diagram is shown in Figure 5. All interconnecting cables
more than 1 meter were shortened by non-inductive bundling
(serpentine fashion) to a 1-meter length. Sufficient time for the EUT,
support equipment, and test equipment was allowed in order for
them to warm up to their normal operating condition. The RF output
of the LISN was connected to the spectrum analyzer to determine the
frequency producing the maximum EME from the EUT. The
spectrum was scanned from 450kHz to 30MHz with 20 msec. sweep
time. The frequency producing the maximum level was reexamined
using EMI/ Field Intensity Meter and Quasi-Peak adapter. The
detector function was set to CISPR quasi-peak mode. The bandwidth
of the receiver was set to 10 kHz. The EUT, support equipment, and
interconnecting cables were arranged and manipulated to maximize
each EME emission. Each emission was maximized by: switching
power lines; varying the mode of operation or resolution; clock or
data exchange speed; scrolling H pattern to the EUT and/or support
equipment, and powering the monitor from the floor mounted outlet
box and the computer aux AC outlet, if applicable; whichever
determined the worst-case emission. Photographs of the worst-case
emission can be seen in Appendix C. Each EME reported was
calibrated using the HP8640B signal generator.

Panasonic FCC ID: ACJ96NKX-TG2481 4
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Figure 6. 3-Meter Test Site
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Figure 8. Turntable and
System Setup

IQL.J_
b =
L
B 1=
o [ b
=
5 j.i(\.b
g,
- "-_‘.-
]
==
|t [
[ [T}
0 S 70 i Zo0 300 500 700

FREGUENCY (MHzY

Figure 9. Normalized Site
Attenuation Curves (H&V)
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Description of tests (Continued)

Radiated Emissions (Base & Handset)

Preliminary measurements were made indoors at 1 meter using
broadband antennas, broadband amplifier, and spectrum analyzer to
determine the frequency producing the maximum EME. Appropriate
precaution was taken to ensure that all EME from the EUT were
maximized and investigated. The system configuration, clock speed,
mode of operation or video resolution, turntable azimuth with respect to
the antenna were noted for each frequency found. The spectrum was
scanned from 30 to 200 MHz using biconical antenna and from 200 to
1000 MHz using log-spiral antenna. Above 1 GHz, linearly polarized
double ridge horn antennas were used.

Final measurements were made outdoors at 3-meter test range using
Roberts™ Dipole antennas or horn antenna (see Figure 6). The test
equipment was placed on a wooden and plastic bench situated on a 1.5
X 2 meter area adjacent to the measurement area (see Figure 7).
Sufficient time for the EUT, support equipment, and test equipment was
allowed in order for them to warm up to their normal operating
condition. Each frequency found during pre-scan measurements was re-
examined and investigated using EMI/Field Intensity Meter and Quasi-
Peak Adapter. The detector function was set to CISPR quasi-peak mode
and the bandwidth of the receiver was set to 100kHz or 1 MHz
depending on the frequency or type of signal.

The half-wave dipole antenna was tuned to the frequency found during
preliminary radiated measurements. The EUT, support equipment and
interconnecting cables were re-configured to the set-up producing the
maximum emission for the frequency and were placed on top of a 0.8-
meter high non-metallic 1 x 1.5 meter table (see Figure 8). The EUT,
support equipment, and interconnecting cables were re-arranged and
manipulated to maximize each EME emission. The turntable containing
the system was rotated; the antenna height was varied 1 to 4 meters and
stopped at the azimuth or height producing the maximum emission.
Each emission was maximized by: varying the mode of operation or
resolution; clock or data exchange speed; scrolling H pattern to the EUT
and/or support equipment, and powering the monitor from the floor
mounted outlet box and the computer aux AC outlet, if applicable; and
changing the polarity of the antenna, whichever determined the worst-
case emission. Photographs of the worst-case emission can be seen in
Appendix C. Each EME reported was calibrated using the HP8640B
signal generator. The Theoretical Normalized Site Attenuation Curves
for both horizontal and vertical polarization are shown in Figure 9.

Panasonic FCC ID: ACJI96NKX-TG2481 5
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8 15.205 Restricted Bands

FCC Part 15.247
Certification

Special attention is made for the EUT’s harmonic and spurious radiated emission in the restricted
bands of operation. The EUT was tested from 9kHz and up to the tenth harmonic of the fundamental
frequency of the transmitter using CISPR quasi peak detector below 1GHz. Above 1 GHz, average
measurements were used using RBW 1 MHz - VBW 10Hz and linearly polarized horn antennas. In
addition, peak measurements were taken to ensure that the peak levels are not more than 20dB above
the average limit. All out of band emissions, other than those created by the spreading sequence, data

sequence, and the carrier modulation must not exceed the limits shown in Table 2 per 15.209.

Frequency F/S Meas. Dist.
(MHz) (UV/m) (Meters)

0.009-0.490 2400/F (kHz) 300
0.490-1.705 | 24000/F (kHz) 30
1.705-30.00 30 30

30.0-88.0 100 3
88.0-216.0 150 3
216.0-960.0 200 3
Above 960 500 3

Tab. 2. Radiated Emission Limits Per 15.209

Test Equipment

HP 8566B
HP83017A
HP 3784A
EMCO 3115
HP 8495A
HP 8493B

MicroCoax Cables
CDI Dipoles

© 2001 PCTEST Lab

Spectrum Analyzer 100Hz-22HGHz

Microwave Analyzer 40dB Gain (0.5 - 26.5 GHz)
Digital Transmission Analyzer

Horn Antenna (1 - 18GHz)

20dB Attenuator (DC-40GHz) 0-70dB

10dB Attenuator

Low Loss Microwave Cables (1-26.5 GHz)

Dipole Antennas (30 — 1000 MHz)

Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone
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8 15.203 Antenna Requirement

An intentional radiator antenna shall be designed to ensure that no antenna other that that furnished
by the applicant can be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with this requirement.

Base Unit

The Panasonic KX-TG2481 base unit complies with the requirement of §15.203. The antenna is a
permanently attached omni-directional antenna.

Handset Unit

The Panasonic KX-TG2481 handset unit complies with the requirement of §15.203.

CONCLUSION

For both units, there are no provisions for connection to an external antenna. Both Base and
Handset units meets the Antenna Requirements of §15.203.

© 2001 PCTEST Lab Panasonic FCC ID: ACJI96NKX-TG2481 7
Direct Sequence Spread Spectrum Telephone
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815.247(a)(2) — Direct Sequence Bandwidth

Minimum Standard — 6dB bandwidth for direct sequence systems must be at least 500Hz (0.5

MHz).

Res. Bandwidth = 100 kHz (5dB/div)
Vid. BW = 100 kHz

Span = 5 MHz

Ref. Level -30dBm

Sweep 10ms

Attenuator 0 dB ext. pad

6dB Bandwidth —Mkr Delta (6dB down from peak)

(see attached spectrum plots)

FREQ Base/Handset Channel 6dB Bandwidth
(MHz) (B/H) (MHz)
2401.5 B 1 1.904
2434.5 B 12 2.019
2470.5 B 24 2.124
2401.5 H 1 1.713
2434.5 H 12 1.748
2470.5 H 24 1.879

Table 3. 6dB Bandwidth measurements

REMARKS:
PASS

© 2001 PCTEST Lab Panasonic FCC ID: ACJI96NKX-TG2481 8
Direct Sequence Spread Spectrum Telephone
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815.247(b) Maximum Peak Output Power

Minimum Standard — The maximum peak output power of the transmitter shall not exceed 1 watt.

Res. Bandwidth = 3 MHz (10dB/div)
Vid. BW = 3 MHz

Span = 10 MHz

Ref. Level -20 dBm

Sweep 5 ms sec
Attenuator 0 dB ext. pad

Max. Power Peak + Atten = dBm = Watts

FREQ Base/Handset Channel Power Output | Power Output
(MHz) (B/H) (dBm) (mMW)
2401.5 B 1 20.081 101.889
2434.5 B 12 20.111 102.594
2470.5 B 24 19.551 90.182
2401.5 H 1 17.241 52.981
2434.5 H 12 17.831 60.691
2470.5 H 24 17.961 62.535

Table 4. Output Power Measurements

REMARKS:
PASS

© 2001 PCTEST Lab Panasonic FCC ID: ACJI96NKX-TG2481 9
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815.247(c) Power Density

Minimum Standard — The transmitted power density averaged over any 1 second interval shall not
be greater than 8dBm in any 3kHz bandwidth within these bands.

Res. Bandwidth = 3 kHz (10dB/div)
Vid. BW = 3 kHz

Span = 300 kHz (3.0 MHz)
Ref. Level -20dBm

Sweep 1000 sec

Peak + Atten = dBm = (Limit < 8dBm)

FREQ Base/Handset Channel Power Density

(MHz) (B/H) (dBm)
2406.16 B 1 5.28
2441.52 B 12 4.59
2477.84 B 24 4.12
2406.16 H 1 1.31
2441.52 H 12 4.05
2477.84 H 24 2.78

Table 5. Output Power Density Data.

REMARKS:
PASS

© 2001 PCTEST Lab Panasonic FCC ID: ACJI96NKX-TG2481 10
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RADIATED Measurements (Fundamental & Harmonics)

A. Transmitter Portion (Base)

Operating Frequency: 2401.5 MHz

Distance of Measurements: 3 meters

Channel: 1
FREQ. Level* AFCL POL DET F/S F/S Margin
(MH2z) (dBm) (dB) (H/V) QP/AVG (uV/m) (dBuV/m) (dB)
2401.5 -24.4 32.7 \% Peak 582773.8 115.3 n/a
4803.0 -102.0 40.4 \% Peak 185.995 454 8.6
7204.5 -119.0 47.4 V Peak 59.020 35.4 18.6
9606.0 <-120

’E S0

—

E <400 NOTES:

== 1. All harmonics in the restricted bands specified in §15.205 are
%200 below the limit shown in table 2. (note: * Restricted Band)

= 1 | | | | 2. All harmonics/spurs are at least 20 dB below the highest

= o G e e s e men ww s  €Mission in the authorized band using RBW = 100kHz

T

= FREQUEMNCY cMH=D 3. Average Measurements > 1GHz using RBW = 1 MHz VBW = 10 Hz

) . . 4. The peak emissions above 1 GHz are not more than 20 dB above
Figure 10. Restricted band harmonics and the average limit.

spurious limits. ) ) ) - )
5. The antenna is manipulated through typical positions, polarity

and length during the tests.

Above 1 GHz limit is 500 uV/m (54dBu/m) 6. The EUT is supplied with nominal AC voltage or/and a new/fully
recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. <- 120 are below the analyzer floor level.

© 2001 PCTEST Lab Panasonic FCC ID: ACJI96NKX-TG2481 11
Direct Sequence Spread Spectrum Telephone
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RADIATED Measurements (Fundamental & Harmonics) (CONT.)

B. Transmitter Portion (Base)

Operating Frequency: 2434.5 MHz
Distance of Measurements: 3 meters
Channel: 12
FREQ. Level* AFCL POL DET F/S F/S Margin
(MH2z) (dBm) (dB) (H/V) QP/AVG (uV/m) (dBuV/m) (dB)
2434.5 -245 32.8 \ Peak 584790.1 115.3 n/a
4869.0 -101.5 40.5 \% Peak 199.526 46.0 8.0
7303.5 -118.5 48.0 \% Peak 66.834 36.5 175
9738.0 <-120
E S0
.
E <00 NOTES:
= 1. All harmonics in the restricted bands specified in §15.205 are
genn below the limit shown in table 2. (note: * Restricted Band)
&= 100 | | | | 2. All harmonics/spurs are at least 20 dB below the highest
= e P R— e mo wm mes  €MIssion in the authorized band using RBW = 100kHz
z
= FREGUENCY <MH=? 3. Average Measurements > 1GHz using RBW = 1 MHz VBW = 10 Hz

Figure 11. Restricted band harmonics and

spurious limits.

Above 1 GHz limit is 500 uV/m (54dBu/m)

© 2001 PCTEST Lab

4. The peak emissions above 1 GHz are not more than 20 dB above
the average limit.

5. The antenna is manipulated through typical positions, polarity
and length during the tests.

6. The EUT is supplied with nominal AC voltage or/and a new/fully
recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. < - 120 are below the analyzer floor level.

Panasonic FCC ID: ACJI96NKX-TG2481 12
Direct Sequence Spread Spectrum Telephone
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RADIATED Measurements (Fundamental & Harmonics) (CONT.)

C. Transmitter Portion (Base)

Operating Frequency: 2470.5 MHz

Distance of Measurements: 3 meters

Channel: 24
FREQ. Level* AFCL POL DET F/S F/S Margin
(MHz) (dBm) (dB) (H/V) QP/AVG (uV/m) (dBuV/m) (dB)
2470.5 -25.1 32.9 Y Peak 548277.0 114.8 n/a
4941.0 -101.0 40.7 V Peak 216.272 46.7 7.3
74115 -120.0 48.2 Vv Peak 57.544 35.2 18.8
9882.0 <-120

2 S0 NOTES:

E oo 1. All harmonics in the restricted bands specified in §15.205 are

h
ol
a
a

m
=]
[n]

a0 ca

Field &trengt

Figure 12. Restricted band harmonics and

spurious limits.

o

FREDUENCY cMH=?

100

==

Qo0 £ooD  Tae  loob

Above 1 GHz limit is 500 uV/m (54dBu/m)

© 2001 PCTEST Lab

below the limit shown in table 2. (note: * Restricted Band)

2. All harmonics/spurs are at least 20 dB below the highest
emission in the authorized band using RBW = 100kHz

3. Average Measurements > 1GHz using RBW =1 MHz VBW = 10
Hz

4. The peak emissions above 1 GHz are not more than 20 dB
above the average limit.

5. The antenna is manipulated through typical positions, polarity
and length during the tests.

6. The EUT is supplied with nominal AC voltage or/and a
new/fully recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. <- 120 are below the analyzer floor level.

Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone 13
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Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

RADIATED Measurements (Fundamental & Harmonics) (CONT.)

D. Transmitter Portion (Handset)

Eob  Tda  labb

Operating Frequency: 2401.5 MHz

Distance of Measurements: 3 meters

Channel: 1
FREQ. Level* AFCL POL DET F/S F/S Margin
(MH2) (dBm) (dB) (H/V) QP/AVG (uV/Im) (dBuV/m) (dB)
2401.5 -27.2 32.7 \% Peak 420242.5 112.5 n/a
4803.0 -106.0 40.4 \% Peak 117.355 41.4 12.6
7204.5 <-120
9606.0 <-120

G NOTES:

:; <00

= 1. All harmonics in the restricted bands specified in §15.205 are

fa»:w below the limit shown in table 2. (note: * Restricted Band)

==on

& oo 2. All harmonics/spurs are at least 20 dB below the highest

s | ] emission in the authorized band using RBW = 100kHz

= =1 ed o 4aa =] Tl

=

3. Average Measurements > 1GHz using RBW =1 MHz VBW = 10

FREQUEMNCY <MH=Y
Hz

4. The peak emissions above 1 GHz are not more than 20 dB

Figure 13. Restricted band harmonics and .
above the average limit.

spurious limits.
5. The antenna is manipulated through typical positions, polarity

and length during the tests.
Above 1 GHz limit is 500 uV/m (54dBu/m) g The EUT is supplied with nominal AC voltage or/and a

new/fully recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. <- 120 are below the analyzer floor level.

Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone 14
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FCC Part 15.247
Certification

Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

RADIATED Measurements (Fundamental & Harmonics) (CONT.)

E. Transmitter Portion (Handset)

Operating Frequency: 2434.5 MHz

Distance of Measurements: 3 meters

Channel: 12
FREQ. Level* AFCL POL DET F/S F/S Margin
(MH2) (dBm) (dB) (H/V) QP/AVG (uV/Im) (dBuV/m) (dB)
24345 -26.7 32.8 \% Peak 449779.9 113.1 n/a
4869.0 -106.5 40.5 \% Peak 112.202 41.0 13.0
7303.5 <-120
9738.0 <-120

2 =0

e

E 00 NOTES:

=7 1. All harmonics in the restricted bands specified in §15.205 are

%enn below the limit shown in table 2. (note: * Restricted Band)

£ 100 | | | | 2. All harmonics/spurs are at least 20 dB below the highest

= o e e s mn -m e  €MISsion in the authorized band using RBW = 100kHz

[

FREQUENCY cMH=) 3. Average Measurements > 1GHz using RBW = 1 MHz VBW = 10

Hz

Figu_re 14_- Restriced band harmonics and 4, The peak emissions above 1 GHz are not more than 20 dB
spurious limits. above the average limit.

5. The antenna is manipulated through typical positions, polarity

Above 1 GHz limit is 500 uV/m (54dBu/m) and length during the tests.

6. The EUT is supplied with nominal AC voltage or/and a
new/fully recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. <- 120 are below the analyzer floor level.

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone 15



FCC Part 15.247
Certification

Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

RADIATED Measurements (Fundamental & Harmonics) (CONT.)

FE Transmitter Portion (Handset)

Operating Frequency: 2470.5 MHz

Distance of Measurements: 3 meters

Channel: 24
FREQ. Level* AFCL POL DET F/S F/S Margin
(MH2) (dBm) (dB) (H/V) QP/AVG (uV/Im) (dBuV/m) (dB)
2470.5 -26.7 32.9 \% Peak 456562.3 113.2 n/a
4941.0 -104.2 40.7 \% Peak 149.624 435 10.5
7411.5 <-120
9882.0 <-120

2 =0

e

E 00 NOTES:

=7 1. All harmonics in the restricted bands specified in §15.205 are

%enn below the limit shown in table 2. (note: * Restricted Band)

£ 100 | | | | 2. All harmonics/spurs are at least 20 dB below the highest

= o e e s mn -m e  €MISsion in the authorized band using RBW = 100kHz

[

FREQUENCY cMH=) 3. Average Measurements > 1GHz using RBW = 1 MHz VBW = 10

Hz

Figu_re 15_- Restriced band harmonics and 4, The peak emissions above 1 GHz are not more than 20 dB
spurious limits. above the average limit.

5. The antenna is manipulated through typical positions, polarity

Above 1 GHz limit is 500 uV/m (54dBu/m) and length during the tests.

6. The EUT is supplied with nominal AC voltage or/and a
new/fully recharged battery.

7. The spectrum is measured from 9kHz to the 10" harmonic and
the worst-case emissions are reported.

8. <- 120 are below the analyzer floor level.

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone 16



Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

RADIATED Measurements (Spurious)

FCC Part 15.247
Certification

A. Transmitter Portion (Base/Handset)

Operating Frequency: 2401.5-2470.5 MHz
Distance of Measurements: 3 meters
Channel: 1,12, 24
FREQ. Level* AFCL POL F/S DET Margin
(MH2z) (dBm) (dB) (H/V) (uV/m) QP/AVG (dB)
73.8 -77.2 6.8 \% 67.3 QP -34
147.4 -81.0 13.5 \% 93.8 QP -4.0
221.3 -83.6 17.5 H 110.7 QP -5.1
294.7 -86.1 204 H 116.3 QP -4.7
368.6 -90.2 22.9 \% 95.7 QP -6.4
442.1 -93.3 384 H 83.3 QP -7.6
"E =Tulal
e
§ 400 NOTES:
=7 1.All emissions were investigated and the worst case emissions
%200 are reported
ﬁ 100 | | | | 2. For hand-held devices, the EUT is rotated through three
= ow e = e e e e Orthogonal axis to determine which configuration produces the
.;°f maximum emissions

FREDUENCY cMH=?

3. The EUT is supplied with the minimal AC voltage or/and a

Figure 16. Restricted band harmonics and new/fully recharged battery.

spurious limits. 4. The EUT was tested up to the 10" harmonic (9.3 GHz) and no

significant emission was found.

Above 1 GHz limit is 500 uV/m (54dBu/m)

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone
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Test Report S/N: 15.210511300.ACJ FCC Part 15.247
Dates of Tests: May 14-17, 2001 Certification

815.247(e) Processing Gain (from Panasonic)

REQUIREMENTS

According to the FCC requirement 15.247 for direct sequence spread spectrum systems, the
minimum processing gain is 10 dB. The CW jamming margin method was used to determine
the KX-TG2481 processing gain. The processing gain was calculated using the following
equation:

Gp = (S/N)o + Mj + Lgys where:

G,  =Processing Gain

(S/N)o = Signal to noise required for a given error probability. In this case 1 x 10" was used.
Mj = J/S Jammer to signal ratio required to produce given error probability.

Ly s = System losses to due non-ideal performance. Maximum allowed by the FCC is 2.0 dB.

The (S/N)o ratio was determined to be 11.0 dB according to Jakes “Microwave Mobile
Communications”. Page 229 indicates the relevant curve showing error probability Vs (S/N)o
for a non-coherent FM system with a peak deviation equal to .35 of the modulation frequency:
Fq=.35F.

Given a minimum processing gain of 10 dB, the minimum allowable J/S ratio is -3.0 dB.

TEST SETUP

The processing gain was measured using the test setup shown in Figure 1:
The following test equipment was used for this setup:

KX-TG24811Equipment under test[].

Dummy Set: Used KX-TG2481 evaluation set.

IFR 2051 Signal Generator (for desire signal )

Hewlett Packard ESG D3000A Signal Generator (for jamming signal)

Taisei SPL1141 Coupler

Japan Radio Co Ltd.(JRC) NJZ-940 TDMA Error Ratio Measuring Equipment (BER tester)
Semiflex SMA cables

The Dummy Set was set up at the middle channel 2.4345 GHz. The KX-TG2481 base band 3dB
bandwidth is less than 1.0 MHz; therefore, the signal generator was used to inject a CW jammer
from 2.4335 GHz to 2.4355 GHz in 50 kHz increments. The DUT received input power was
set at -70 dBm. The jammer power was adjusted to achieve a bit error rate of 1x10-4 at each
jammer frequency. The jammer power was recorded and the processing gain calculated for
each jammer frequency from 2.4335 GHz to 2.4355 GHz.

TEST RESULTS

The processing gain Vs jammer frequency is shown in Figure 2 and Figure 3:

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone 18



FCC Part 15.247

Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

Certification

815.247(e) Processing Gain (from Panasonic)
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Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

815.247(e) Processing Gain (from Panasonic)

FCC Part 15.247
Certification

KX-TG2481 Processing Gain Test Results

Kyushu Matsushita Electric Co., Lid.,

Telephone Engineering Department/
Telecom Division

Mobutoyo Nakano

Figure 2: Test Resulls of Process Gain

© 2001 PCTEST Lab

Panasonic FCC ID: ACJ96NKX-TG2481

Direct Sequence Spread Spectrum Telephone

Portable Unit | Base Unit
KX-TG2481B-R | KX-TG2481B-H
Af(kHz} | J/S Ratio(dB) | J/S Ratio(dB)
1000 8.5 8.0
950 6.4 6.1
900 4.4 4.2
850 29 26
800 0.8 0.6 JIS Ratio = (Jammer Signal) /{Desired Signal) Ratio
750 -1.1 0.0
700 =12 -1.4
650 -1.3 -1.7 | | = worst 20% points
g% _::? -::g These points are excluded.
500 -1.0 -1.4
450 —0.9 -1.8 Mj Jamming Margin
400 -0.8 -1.4
350 -0.7 15 Mi(J/S ratio)
300 -0.6 -1.0 Portable | -1.2dB
250 -0.4 -1.0 Base -1.6dB
?gg _3][;5 _:)g Mote: Mj level is worst value _
00 _62 '-Di5 after exclude worst 20% poinls.
50 =13 =-1.2
0 0.0 -1.4
-50 -1.7 -1.9 Process Gain
S e e IRV
=200 00 ml 2 (SIN)o = 11dB
=250 -0.2 -1.0 Lsys =2.0dB
-300 —0.4 -08 Mj: compare above lable.
—-350 -0.8 -1.2
_:gg ~:g _:g Gp (Process Gain)
2500 10 15 Portable |11.8dB (=-1.2+11+2)
-550 -14 -1.6 Base 11.4dB (=-1.6+11+2)
=600 -1.5 -1.9
-650 -1.5 -1.7
-700 =10 -1.8
=750 =1.0 -1.2
-800 0.0 -0.6
-850 24 1.5
=800 4.1 3.2
-850 5.8 5.3
-1000 8.2 7.8

20



Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

815.247(e) Processing Gain (from Panasonic)

FCC Part 15.247

Certification

J/S Ratio {dB}

-1500

J/3 Ratio (dB}

KX-TG2481B-H CW Jamming Margin
10.00
+ 800 ?
[ /
6.00 +
\ 400 ’
k 200
0.

00 ¢
» !
~1000 -;W;’u:\(g; Peee 500, J 1000 1500

-4.00
AT (kHz)

KX TG2481B- R CW Jemnming ¥eign.
I BT M NINE T _____1_9_.93_ - - i — B e DR

- ‘ = J

© 2001 PCTEST Lab

Af (kHz)

Figure 3: Test Results of Jamming Margin

Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone
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Test Report S/N: 15.210511300.ACJ FCC Part 15.247
Dates of Tests: May 14-17, 2001 Certification

815.247(e) Processing Gain (from Panasonic)

mm-dw

| SOMERENT DETECTION BINARY

Z DP3K DETECTION

5 OM OFF AM, ENVELOPE DETECTION

4 sUNDES FM SYSTEM !

5. PR WITH DISCRIMIMATON DETECTION
fa"o38fy B =iy

L — -

A XN K
M\

¢ I R

f

8 19

|
11 al l
Figare 436 Prrog tate as 2 fimetion of awera LT power T noige rino,
B Pr/Neg.

" g ERRE T S e

The peak trequency deviation is fo. It is clear that x(f) is no ldnger band
limited. Caleulatians show?! ™ that for small deviations, that i, f, < /4,
the spectrum of x(1f) is essentially contained in a parrow RF width of
1.5 /. A sarrow-band system has been described by Salr™ * with £, =, /4
mdlhndﬁdlhn{l.ij:.mm:mimdnvlwulﬂwﬂ'ﬂyl i !
but had small amplivude fluctuations. With conventional limityr disctim-

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481
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Test Report S/N: 15.210511300.ACJ

Dates of Tests: May 14-17, 2001

FCC Part 15.247
Certification

TEST EQUIPMENT

Type Model Cal. Due Date __S/N
Microwave Spectrum Analyzer HP 8566B (100Hz-22GHz) 12/05/01 3638A08713
Microwave Spectrum Analyzer HP 8566B (100Hz-22GHz) 04/17/02 2542A11898
Spectrum Analyzer/Tracking Gen.  HP 8591A (9kHz-1.8GHz) 06/02/01 3144A02458
Spectrum Analyzer HP 8591A (9kHz-1.8GHz) 10/15/01 3108A02053
Spectrum Analyzer HP 8594A (9kHz-2.9GHz) 11/02/01 305!1A00187
Signal Generator” HP 8640B (500Hz-1GHz) 06/02/01 2232A19558
Signal Generator’ HP 8640B (500Hz-1GHz) 06/02/01 1851A09816
Signal Generator” Rohde & Schwarz (0.1-1000MHz) 09/1/01 894215/012
Ailtech/Eaton Receiver NM 37/57A-SL (30-1000MHz) 04/12/02 0792-03271
Alltech/Eaton Receiver NM 37/57A (30-1000MHz) 03/11/02 0805-03334
Ailtech/Eaton Receiver NM 17/27A (0.1-32MHz) 09/17/01 0608-03241
Quasi-Peak Adapter HP 85650A 08/09/01 2043A00301
Ailtech/Eaton Adapter CCA-7 CISPR/ANSI QP Adapter 03/1/02 0194-04082
RG58 Coax Test Cable No. 167 n/a
Harmonic/Flicker Test System HP 6841A (IEC 555-2/3) 3531A00115
Broadband Ampilifier (2) HP 8447D 1145A00470, 1937A03348
Broadband Amplifier HP 8447F 2443A03784
Transient Limiter HP 11947A (9kHz-200MHz) 2820A00300
Horn Antenna EMCO Model 3115 (1-18GHz) 9704-5182

Horn Antenna EMCO Model 35 (1-18GHz) 9205-3874

Horn Antenna EMCO Model 3116 (18-40GHz) 9203-2178

Biconical Antenna (4)
Log-Spiral Antenna (3)
Roberts Dipoles

Alltech Dipoles
EMCOLISN (2)
EMCOLISN

Microwave Preamplifier 40dB Gain
Microwave Cables
Alltech/Eaton Receiver
Spectrum Analyzer
Modulation Analyzer

NTSC Pattern Generator
Noise Figure Meter

Noise Figure Meter

Noise Generator
Microwave Survey Meter
Digital Thermometer
Attenuator

Bi-Directional Coax Coupler
Shielded Screen Room
Shielded Semi-Anechoic Chamber
Environmental Chamber

Eaton 94455/Eaton 94455-1/Singer 94455-1/Compliance Design 1295, 1332, 0355

Alltech/Eaton 93490-1
Compliance Design (1 set) AI0OO
DM-105A (1 set)

3816/2

3725/2

HP 83017A (0.5-26.5GHz)
MicroCoax (1.0-26.5GHz)
NM37/57A-SL

HP 8591A

HP 8901A

Leader 408

HP 8970B

Alltech 7510

Alltech 7010

Holaday Model 1501 (2.450GHz)
Extech Instruments 421305
HP 8495A (0-70dB) DC-4GHz
Narda 3020A (50-1000MHz)
RF Lindgren Model 26-2/2-0
Ray Proof Model S8!1

0608, 1103, 1104
518

33448-11
1077,1079
2009
3123A0018!1

0792-03271
3034A01395
2432A03467
0377433
3106A02189
TE31700

1473

80931
426966

6710 (PCT270)
R2437 (PCT278)

Associated Systems Model 1025 (Temperature/Humidity) PCT285

* Calibration traceable to the National Institute of Standards and Technology (NIST).

© 2001 PCTEST Lab

Direct Sequence Spread Spectrum Telephone

Panasonic FCC ID: ACJ96NKX-TG2481
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Test Report S/N: 15.210511300.ACJ FCC Part 15.247
Dates of Tests: May 14-17, 2001 Certification

Conclusion

The data collected shows that the Panasonic Cordless Telephone FCC ID: ACJ96NKX-TG2481
complies with Part 15C of the FCC Rules.

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone 24



Test Report S/N: 15.210511300.ACJ
Dates of Tests: May 14-17, 2001

FCC Part 15.247
Certification

Appendix A: FCC ID Sample Label & Location

(SEE NEXT PAGE)

LT

LABELLING
REQUIREMENTS PER 88
2.925 & 88 15.19

The Label shown shall be permanently
affixed at a conspicuous location on the
device and be readily visible to the user at
the time of purchase.

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone 25




Test Report S/N: 15.210511300.ACJ FCC Part 15.247
Dates of Tests: May 14-17, 2001 Certification

© 44.0 (2:1)

r
r—

FCC ID : ACJ96NKX-TG2481

—1 Matsushita Electric Industrial Co., Lid. —_

Made in Malaysia

(1:g) g9

FCC ID ; ACJIBNKX-T32481
Matsushita Elsctric Industrial Co., Ltd.
Made in Malaysla

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481
Direct Sequence Spread Spectrum Telephone 26
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Appendix B — Plots of Emissions

© 2001 PCTEST Lab Panasonic FCC ID: ACJ96NKX-TG2481
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PANASONIC MODEL: KX-TG248! FCC/B N PANASONIC MODEL: KX-TG2481 FCC/B N
AC Adapter Model: PaLVia  LINE A PGIEIl En!'neenns Lab. FC Adapter Model: PaLVID  LINE B PUIEAl Engineering Lab.

80 8@
—68 ~60
> >
2 e
5 FCd tlass B Limits S FLg class B Limits
| -
] |
> 0140
543 L_.IJ
Zz z
5 5
@ 3
Tee 5ee
%} %}
.45 .6 .8 1 3 S ? 18 20 30 .45 .6 .8 1 3 5 ? 18 20 30
FREQUENCY [MHz] FREQUENCY [MHz1l
No. Freq. Quasi-Pk Average QP-AY Emission Limit Margin No. Freq. Quasi-Pk Rverage QP-AV Emission Limit Margin
[MHz] (CdBuVl [dBuVl [dB]l [dBuVl [dBuVl [dB] [MHz] EdBuVl ([dBuVl [dB] [dBuVl ([dBuVl [dBl]
1 .458 24.45 - - 24.45 48.8@ -23.55 1 .455  29.26 - - 29.26 48.00 -18.74
2 .589 24.75 - - 24.75 48.80 -23.25 2 .477 27.48 - - 27.48 48.08 -28.52
3 .589 24.68 - - 24.68 48.88 -23.32 3 .458 27.95 - - 27.95 48.80 -28.85
4 .574 23.55 - - 23.55 48.88 -24.45 4 .563 26.31 - - 26.31 48.88 -21.69
5 .538 23.3@ - - 23.38 48.08 -24.70@ S 721  24.22 - - 24.22 48.88 -23.78
6 .694 27.68 - - 27.68 48.880 -20.32 6 .684  25.54 - - 25.54 48,88 -22.46
7 .595 23.78 - - 23.78 48.80 -24.38 ? .658  25.91 - - 25.91 48,88 -22.83
8 .645 25.85 - - 25.85 48.88 -22.15 8 .760 24.28 - - 24.28 48.08 -23.72
-9 .9083 22.33 - - 22.33 48.88 -25.67 9 .836 23.88 - - 23.88 48.88 -24.12
18 28.649 25.1@ - - 25.18 48.98 -22.90 10 .673  25.64 - - 25.64 48.88 -22.36



% Agilent

06:06:47 May 15, 2001

PANASONIC MODEL:KX-TG2481 PHR OUT C-01

Atten 5 dB

Mkrl 2.40150 GHz
-27.23 dBm

Freq/ Channell

Ref -20 dBm c
enter Fre
Peak : 2.40150000 G}d
Log | —— _
19 - ~
dB/ L I StartFre
/# 2.39650000 GH
|~
StopFre
2.40650000 GH
CF Step
1.00000000 MHZ
Man
gé Eg Freq Offset
0.00000000 Hz
AR
Signal Track
On Off
Center 2.4081 GHz Span 10 MHz "
#Res BH 3 MHz VBH 3 MHz Sweep 5 ms (401 pts)

3 Agilent 06:10:00 May 15, 2001

PANASONIC MODEL:KX-TG2481 PHR OUT C-12

lFreq/ Channel "

Mkrl 2.43453 GHz|

#Res BH 3 MHz

VBH 3 MHz

Svieep 5 ms (401 pts)

Ref ~20 dBm Atten 5 dB -26.74 &Bn |l conter Freq
Peak $ 1| 2.43450000 GHz
Lﬂg .fﬂ_".—'d——ﬂ_\__ ] - .
10 " T |
e L ] | StartFre
/ // ~—| 2.42956000 Gq
Stop Fre
Il 2.43950000 GH
CF Step
1| 1.00000000 MHz
{|Auto Ma
2% gg {| FreqOffset
o 0.00000000 H
Signal Track
1{on Off
Center 2.434 GHz Span 18 MHz | l

L




% Agilent 06:02:31 May 15, 2081

PANASONIC MODEL:KX-TG2481 PHR OUT C-24

Mkrl 2.47058 GHz

IF req/Channel I

#Res BH 3 MHz

VBHW 3 MHz

e

Sweep 5 ms (401 pts)

Ref -2@ dBm Atten 5 dB -26.71 dBm Center Fre
Peak
e P! | 247050000 6
10 A Tk | Start ;'re
dB I ?
/ o —t~—l| 2.46550000 GH
Stop Fre
2.47550000 GHZ
CF Ste
il 1.00000000 MH
Auto Ma
gé gg lF req Offset,
an Il 0.00000000 H
| Signal Track
1] 0n Off
Center 2.47 GHz Span 10 MHz |

S | S




# Agilent

07:39:06 May 15, 2001

PANASONIC MODEL:KX-TG2481 PD HS C-01

Mkrl 2.4003965 GHz

Freq/ Channel]

_#_R_es BH 3 kHz

*UBH 3 kHz

#Sweep 1 ks (999 pts)

=

Ref -20 dBm Atten 5 dB -43.16 dBm [| CenterFre
Peak | 2.40150000 GHz
Log i =
10
-; StartFre
dB/ 1 1| 2.40000000 GH#
MWM\ .fhﬁi | stopF
IM L] ¥ ] op re
o™ s ,. [2.4@3@@0@@ GHi
W wl\, =
Wﬂ@ Al] hfll i CF Ste
l"l' it ! i ! 3@@.@0@000 kH
'V ! W Auto Ma
w52 Il Freqoffset
e I| 0.e0000000 Hz
Il signal Track
fion 0ff
Center 2.401 GHz Span 3 MHz

e |

- Agilent  ©08:25:45 May 15, 2001 Freq/ChanneII

PANASONIC MODEL:KX-TG2481 HS BAND EDGE C-01

Ref -32 dBm Atten 5 dB Center Fre

Peak T I| 2.40000008 GHz

Log | | ‘

10 | !

dB/ | ) StartFreq
N N 2.39000000 GHz

Stop Freq

. N !

wm«wvﬁ el MN«#
V1 S2
S3 FC
AR

Center 2.4 GHz
#Res BH 100 kHz

+BH 108 kHz

Span 20 MHz |
*Sweep 10 ms (399 pts)

l| 2.41000000 GH

| CF Step
I| 2.00000000 MH
| Auto Man

Freq Offset
0.00000000 Hz

Signal Trac
of

HE

On




- Agilent  08:28:35 May 15, 2001 [Freq/ChannelI
PANASONIC MODEL:KX-TG2481 HS BAND EDGE C-24 Mkrl 2.49785 GHz|

Ref ~32 dBm Atten 5 dB -86.89 Bn [ conter Fre
Peak 1| 2.48300000 GHz
Log |-
10 1
dB/ R \ | StartFre
f \ | 2.46800000 GH
J L\ StopFre
Y || 2.49800000 GHz
I, | CF Step
“\hm " Hl A e 4| 3.00000000 MH
1{Quto Man|
gé ?g l| FreqOffset
aA 1| 0.00000000 Hz
I| Signal Track
1|0n Of
Center 2.483 GHz Span 30 MHz |
#Res BH 100 kHz +VBH 100 kHz #Sweep 10 ms (999 pts)




- Agilent  06:51:31 May 15, 2001

PANASONIC MODEL:KX-TG2481 PD HS C-12

Mkrl 2.435167 GHz

IFreq/Channeq

Ref —20 dBm Atten 5 dB -40.52 dBm Center Fre
[’ea" | 2.43450000 GH
09 !
10 ;
dB/ 1 f StartFre
‘ 1l 2.43300000 GHz|
r{lﬁ.l‘*jw J\\J‘ P, ’\’ﬁ\\w 4 |
i ” [| StopFre
[ \% l| 2.43600000 GHz
'W‘ L | |
ol E/k N CF Ste
' 1| 300.000000 kHz
||Auto Ma
g% 2(2: Freq Offse
0.00000000 H
AA
| Signal Trac
{{on Off
Center 2.434 GHz Span 3 MHz |
#Res BH 3 kHz ﬁUBH_?;_l<Hz #Sweep 1 ks (999 pts)
— — ]

% Agllent  07:18:18 May 15, 2001

PANASONIC MODEL:KX-TG2481 PD HS C-24

Mkrl 2.463977 GHz

Freq/Channel“

ot

2.47200000 GH

V1 S2
S3 FC

AA

CF Ste
300.000000 kHz|

Ref -20 dBm Atten 5 dB -41.89 dBm Center Freg
Peak Il 2.47050000 GHz
Log ':
10
dB/ 1 § StartFre
i\« I| 2.46900000 GH
M e J'lr\“'_‘ 1&.‘ " uﬁi\ﬂl M| |
WNW W U Wi Y l| _StopF re%
| p

Auto Ma

Freq Offse
1| 0.00000000 H

Signal Trac

i|on 0f

Center 2.47 GHz
#Res BH 3 kHz

*YBH 3 kHz

#Sweep 1 ks (399 pts)

Span 3 MHz |

.




# Agilent  08:40:13 May 15, 2001

[F req/ChanneTI
PANASONIC MODEL:KX-TG2481 HS 6dB BH C-01 A Mkrl 1.713 MHz
Ref -32 dBm Atten 5 dB 0.106 dB Center Fre
Peak
Log MY A I| 240150000 GH
5
dB/ T StartFre
( \l 2.39900000 GH
/" ) | Stop Fre
] T\ 1| 2.40400000 GH
4 L»»\ | CF Step
A il 500.000000 kH
{,_r‘w \;,% Auto Ma
g:l; gg ' iy | Freg OffseEI
Nl 0.00000000 H
AR V,e«.a,,.«’ P | 2
Il Signal Track
110n Off
Center 2.401 GHz Span 5 MHz
|*Res BH 100 kHz +UBH 100 kHz #Sweep 10 ms (999 pts)
C ]
" Agilent 08:43:35 May 15, 2001 IFreq/Channell
PANASONIC MODEL:KX-TG2481 HS 6dB BH C-12 a Mkrl 1.748 MHz
Ref -32 dBm Atten 5 dB -0.659 dB
. Center Fre
Peak YW LY T ¥ 2 43450000 GH#
Log f‘\‘ $
5
dB/ \ StartFre
\ 2.43200008 GH
/ N
f ! StopFre
i 1l1 2.43700000 GH
j M\N\' CF Ste
) "w\‘k 500.000000 kH
WM |Auto Ma
gé ?é l{ Freq Offse
an | { 0.00000000 H
Signal Track
On 0f
Center 2.434 GHz Span 5 MHz
#Res BH 180 kHz +UBH 100 kHz #Sweep 10 ms (999 pts)




- Agilent  08:50:36 May 15, 2001 |Freq/Channe:ll
.

PANASONIC MODEL:KX-TG2481 HS 6dB BH C-24 A Mkrl 1.879 MHz
g:gk—% dBm Atten 5 dB -0.044 dB {| centerFre
Log . WMW || 247050000 GH
5 |
dB/ i StartFre
/) \ 1| 2.46800000 GH
b I
{' \ | Stop Fre
1] 2.47300000 GH
1y " | CF Ste
/ 1| 500.000000 kH
||Ruto Ma
o
g% 5(2: . . | FreqOffset
aA | ' 0.00000000 Hz
A |
il Signal Trac
1|0n of
Center 2.47 GHz Span 5 MHz
#Res BH 108 kHz #UBH 100 kHz #Sweep 10 ms (999 pts)

— _ ]




Center 2.434 GHz
#Res BW 3 MHz

#VBH 3 MHz

Span 10 MHz
Sweep 5 ms (401 pts)

st Agllent  09:01:20 May 15, 2001 [Frea/channel
PANASONIC MODEL:KX-TG2481 BASE PHR OUT C-01 Mkrl 2.40151 GHz
Ref 20 dBm Atten 5 dB -24.39 B0 |[ conter Fre
Peak ¢ {| 240150000 GH
Log ] i - | _
10 il T .
ey, e ~_ [| StartFre
— | 2.39650000 GH
l| StopFre
1| 2.40650000 GH
CF Step
1l 1.00000000 MH
| Man|
3 Eg ll  Freqoffse
1| 0.00000000 Hz
AR i
il Signal Track
On 0f
Conter 2.401 GHz Span 10 Mz |
{*Res BH 3 MHz #YBH 3 MHz Sweep 5 ms (401 pts)
A Agilent 09:06:08 May 15, 2001 IFreq/Channell
PANASONIC MODEL:KX-TG2481 BASE PHR OUT C-12 Mkrl 2.43451 GHz
Ref -208 dBm Atten 5 dB -24.46 dBm C
enter Fre
feak [ B S |£434500@e eui
0g ] 1 T
10 e -
dB I W StartfFre
f = = | 242950000 GH%
Stop Freq
2.43950000 GH
CF Step
1.00000000 MHZ]
Auto Ma
% ?g Freq Offse
0.00000000 H
AR
Signal Trac
On

[an)
il s




PANASONIC MODEL:KX-TG2481 BASE PHR OUT C-24 Mkri 2.47053 GHz

gefk-% dBm Atten 5 dB -25.12 dBm Center Fre
o8 | {| 2.47050000 GHz
Log ] | !
10 1 |
dB/ _ﬂ/—» \\\\_“_\ j Start Fre
- 2.46550000 GH
‘ StopFre
il 2.47550000 GHz
oo Il Freqoffse
0.00000000 Hz
AR
Signal Track
On Of
Center 2.47 GHz Span 10 MHz
#Res BH 3 MHz #*UBH 3 MHz Sweep 5 ms (401 pts)




% Agient 130629 May 15, 2001 Freq/Channel]

PANASONIC MODEL:KX-TG2481 BASE 6dB BH C-01 A Mkrl 1.904 MHz
g:;k-m dBm Atten 5 dB 827 B[ center Frei
rea {W Y R | 240150000 o1
5
dB/ % StartfFre
1l 2.33900000 GH
2
1 Stop Freq
2.40400000 GHz
WL |
N, CF Ste
[ Ty, 1| 500.000000 kH
L ol %\ |Auto Ma
ﬁ v
a el | Freq Offset
{| Signal Trac
1{0n Of
Center 2.401 GHz Span 5 MHz
‘ﬁRes BH 100 kHz +UBH 100 kHz Sweep 9.98 ms (999 pts)




1 Agilent  12:40:24 May 15, 2001 Freq/Channel

PANASONIC MODEL:KX-TG2481 BASE 6dB BH C-24 & Mkrl 2.124 MHz
Ref -38 dBm Atten 5 dB -0.191 dB |

(oo A T Pl
Y /
J 1
=) I

Il CenterFre
2.47050000 GHz

e .|

StartFre
2.46800000 GH

Stop Freq
2.47300000 GHz

CF Ste
500.000000 kH
Man

]

D
I
-~
o

gé 2(2: f Freq Offset
an W 1 0.00000000 Hz
Signal Trac
110n Off
Center 2.47 GHz Span 5 MHz
#Res BH 100 kHz #UBH_l_@_@ kHz Sweep 9.98 ms (999 pts)

- Agilent  12:44:07 May 15, 2001

|
PANASONIC MODEL:KX-TG2481 BASE 6dB BH C-12 a Mkrl 2.819 MHZ]

pr—

Freq/Channe

L=

Ref -30 dBm Atten 5 dB -0.153 dB Center Fre
Peak ;

Log et e, mﬂ% Il 2.43450000 GHz
5

StartfFre

dB/
2.43200000 GH

Stop Freq
2.43700000 GH

CF Step
1| 500.0000080 kHZ|
1|Auto Ma

T

Freq Offse
0.00000000 H

TIRY. [
$3 FC

HHW

il

|

il Signal Trac
{{On of

Center 2.434 GHz Span 5 MHz |
*Res BH 100 kHz WEBH 100 kHz  Sweep 9.98 ms (999 pts)

| N | S——




11:52:43 May 15, 2001

PANASONIC MODEL:KX-TG2481 BASE C-12

Mkrl 2.435255 GHz

!Freq/Channel I

ﬁ:gk—% dBm Atten 5 dB -39.98 dBm Center Fre
1| 2.43450000 GHz
Log ‘
10 5
dB/ 5 StartfFre
X 2.43300000 GH
st ““““m
v Stop Freq
,f . I| 2.43600000 GHz
Nt W™ CF Ste
1| 300.000000 kHz
Auto Ma
gé ?g iI| FreqOffse
an 0.00000000 H
| Signal Track
On Off
Center 2.434 GHz Span 3 MHz
#Res BH 3 kHz #YBH 3 kHz #Sweep 1 ks (999 pts)
Agilent 12:14:24 May 15, 2001 FrQQ/ChannelI
PANASONIC MODEL:KX-TG2481 BASE C-01 Mkrl 2.401037 GHz|!
g:;k—% dBm Atten 5 dB -39.19 dBm [l CenterFreq
2.40150000 GHz
Log |
10 . ‘
dB/ | Startfre
|| 2.40000000 GHz
B e g
o
v Stop Frec
M.A_A” .| 2.40300000 GHz
" W CF Step
i| 300.000000 kHz
| Man|
g% E[Z: il FreqOffset
0.00000000 Hz
AR |
Signal Track
110n Off]
Center 2.461 GHz Span 3 MHz
#Res BH 3 kHz #YBH 3 kHz #Sweep 1 ks (999 pts)




3 Agllent 12:36:28 May 15, 2001 [Freq/Channet I
PANASONIC MODEL:KX-TG2481 BASE C-24 Mkrl 2.471264 GHz
Ref -20 dBm Atten 5 dB -40.55 dBm | centerFre
[’eak 1| 2.47050000 GH
Qg !
10 |
a8/ % | 246900000 or
7 M | <-
o I WM\{ ' |
i ' \"\J Stop Fre
]N w‘“‘ 2.47200000 GHZ
L ]H* FStep
300.000000 kH
[Auto Ma
G oo Freq Offset
af 0.00000000 Hz
Signal Track
On 0ff
Center 2.47 GHz Span 3 MHz
#Res BH }_k_H_z _ #UBH 3 kHz #Sweep 1 ks (399 pts)




4 Agllent  12:51:48 May 15, 2001 lFreq /Channell
PANASONIC MODEL:KX-TG2481 BASE BANDEDGE C-24
Ref -39 dBm Atten 5 dB Center Freal
Peak
Log r‘W\ 2.4_5300000 GHZ
10 —
dB/ ] \ 1 Startfre
fl \\\ 1| 2.46800000 GH
1 |
i \ Stop Fre
J I| 2.49800000 GH
N‘tﬁ | C@F Step
1| 3.00000000 MH
Ao ra Yo whiyh il{Auto Ma
g% SE Freq Offset
1| 0.00000000 Hz
AR
i| Signal Trac
llon Off
Center 2.483 GHz Span 30 MHz

#Res BH 100 kHz

#

+VBH 100 kHz

Sweep 9.98 ms (999 pts)

% Agilent

12:53:45 May 15, 2001

Ref -38 dBm

Atten 5 dB

PANASONIC MODEL:KX-TG2481 BASE BANDEDGE C-01

-
=
®
Ko
~
(o]
=
o
3
3
©
Ssm—d e eamesn——

Peak
Log

P

| 2.40000000 GHz

Center Fre

Lo |

10
dB/

r
:

i

V1 S2
S3 FC

AA

Center 2.4 GHz
#Res BH 108 kHz

+VBH 100 kHz

Span 20 Mz
Sweep 9.98 ms (399 pts)

il

On

StartfFre
2.39000000 GH

StopFre
2.41000000 GH

CF Ste

I| 2.00000000 MH
1|Auto

Ma

Freq Offse
0.00000000 Hz

;

Signal Trac

o
_

W | I




