Cordless Telephone RF

A Study on Design of RF Module for Spread Spectrum
Cordless Telephone
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Abstract

Digital communication technology has the various advantages
in view of high quality data service, a compacted mobile and
base station, and frequency efficiency. The practical advantage of
spread spectrum communication is the fact that they can
implement various diversity combing using a simple structure.

The ISM band is 902 to 928 MHz. The availability of frequency
spectrum in ISM band has spurred the development of a new
generation. Wireless products have been appilicated to point of
scale terminals, to point-to-point radios in addition to digital
cordless telephones.

In this thesis, the spread spectrum digital cordless telephone is
implemented. The receiver frequency is 902.3 9050M HZ and
transmitter frequency is 925.05 92775 MHz. In 900 MHz
ISM-band, the spread spectrum cordless telephone with QPSK
modulation scheme is designed by HP's ADS simulation tool.

The transmitter filter used chebyshev filter with three step and
it was constructed of 0.1 dB ripple characteristic. The receiver
filter used chebyshev filter with five step and unloaded Q of
resonator sets to 1500 in this simulation. From the results of
simulation, the processing gain of direct sequence method is
shown sufficiently.

The spread spectrum CT is implemented. Characteristics of
implemented cordless telephone board is satisfied with designed
parameter.
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: amplitude of signal

. bit energy
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: noise energy

. error rate

. phase noise

: phase deviation

. phase

. angle frequency
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2-1. DS
Fig. 2-1. A distribution diagram of DS method.
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2-2 QPSK
QPSK(Quadrature Phase Shift Keying)
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Fig. 2-2. Signal constellation of QPSK (4-PSK).
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Fig. 2-3. Structure of QPSK transceiver.
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2-4. QPSK
Fig. 2-4. Phase shift of QPSK signals.
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2-3 ISM

ISM (Industrial Scientific and Medical)

[71

LAN ISM
ISM
245 GHz
, 500 W ,
1-2 kW Y
CT-2 900 MHz Cordless Phone ,
ISM
[7]_
ISM
, ISM
ISM
, 10 mw

- 10 -



- 11 -



ADPCM 32 Kbps I, Q
chip rate 1.2288 Mcps
sheet
chip rate
3-1. RF
Table 3-1. Establish of RF modul.
Parts Parameters
DS-CDMA
Duplex Frequency 10.7 MHZ
Channels 10 Channels
System Carrier Multiplex FDD
Chip Rates 1.2288 Mcps
Data Rates 32 kbps
M odulation QPSK
Transmitter Power 10 mW
Input Frequency 9023 9050 MHZ
Receiver
RF Input Level -106 dBm
transmitter | Output Frequency 925.05 927.75 MHz
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3-12. QPSK
Fig. 3-12. QPSK Modulation Spectrum.
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Fig. 3-19. AWGN added signal.
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Fig. 3-20. QPSK modulation Spectrum.
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Fig. 3-22. Demodulated Q-channel signal.
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3-25. RF
Fig. 3-25. Implemented RF board.

3-3. RF
, IP3,
, RF

BJT/ BICMOS GaAs MESFET

silicon MHz
(cordless) high level
GSM (Global System for Mobile Communication)

, GaAs GHz TDMA (Time

Division Multiple Access), CDMA (Code Division Multiple Access),
Wireless Local Area Network

trade-off ror,
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3-2. CDMA RF/IF

Table 3-2. CDMA RF/ IF manufacturing company or model.

5 RI23110(Rockw ell), RF2153(RFM D),
oW er
o R121007/ 008/ 913(Rockwell),
Amplifier
RF2146/ 2153/ 2157(RFM D)
LNA BFP520(Siemens), BFP405/ 420/ 450(Siemens)
TX RF M RFIC-1854(M otorola), MRFIC-1854(Motorola),
MMIC U1000(Qual Comm)
Rx RF CMY-210(Semens), CMY-210(Siemens),
MMIC SLM170A (Hitachimetal)
Tx IF BPF |[FBG039(Thomson)
Rx IF BPF |TMXLO011(Thomson)
% AGC CXA3222N (Sony), Q5505(Qualcomm),
X
RF2609(RPM D),IFT3000(TXAGC+BBA Qualcomm)
CXA3221N (Sony), Q5500(Qualcomm),
Rx AGC |RF2607/ 2617/ 2627(RFMD),
IFR3000(RX AGC+BBA Qualcomm)
VCO V C-3ROA50(Fujitsu)
PLL LM X2331(National)
BBA IFR3000(RX AGC+BBA), BBA (Qualcomm),
CXA3003AR(Sony)
3-2 CDMA

HBT

’

[11][12]

GaAs

, MMIC
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