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Implementation of an Indoor Wireless Modem Using
Direct Sequence Spread Spectrum Technology
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ABSTRACT

In this paper, we design and implement an indoor wireless modem using smail signal of ISM band regulation,
which can tranceive reliable data streams. We use Direct Sequence Spead Spectrum (DS-SS) signaling with synch-
ronous BPSK and QPSK modulation, convolutional coding with Viterbi decoding. The Radio Frequency module
uses Frequency Devision Duplexing in 900 MHz band, and the digital module is implemented with FPGAs for the
purpose of ASIC design. The performance of our own acquistion and tracking circuit consisting digital matched
filter and decision logic is proved by experiments, and the possibility of file transfer at indoor environment with
the entire system that the modem is connected the PC through RS-232C port is verified.
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= Tx Rx
4 Fupr 903 MH:z 927 MHz
e % 15 MHz min 15 MHz min
AR &4 2.2 dB max 2.5 dB max
VSWR 2.0 max 2.0 max
ZHE (15 dB min @927 MHz|15 dB min @903 MHz
s 50 Ohm 50 Ohm
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Table 2.2 The specifications of the target system

Ab %k W 4

dlole] H4$& 4,800 bps(BPSK)/9,600 bps(QPSK)
A2k BPSK/QPSK

AZ AR AP g4

tlolefd B33 | 128 chips/bit

A g 1.2288 MHz
PAEES, B ISM band(903 MHz, 927 MHz)
AU E 1.2288 MHz/chanel

Convolutional Coding/

24 % HEA
SRCCRECE Viterbi Decoding
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g A AlellA AR 100 m
4 29 10 mW/MHz

A of 10 * o}3}
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Table 3.1 The tab connection of 128 chip m-sequence
spreading code

DT | PN CODE |TAP CONNECTIONS {0:6]| Tap connection
[0:3] D oi1l2|3lalsle Informations
0 0 1]ofololofo]1 1,7
1 1 oloj1|{ojojof1 3,7
2 2 11| 1jo]ofo0]1 1,237
3 3 o|1]tl1|o]jof1 2,3,4,7
4 4 o|tjoj1{ojol! 2,4,6,7
5 5 tloj1]ojo|t]1 1,3,6,7
6 6 ol tjoloft]1]t 2,5,6,7
7 7 111 1ol t] 1,23457
8 8 0{0/0[0|0]| 1|1 6,7
9 9 ojojoj1|0]0|1 4,7
A 10 ojojol 11|t} 4,5,6,7
B 11 ojoj1{1}l1lo}j1 1,3,5,7
Cc 12 tloltfoj1jo]1 3,4,5,7
D 13 1jofof1{ofl1]1 1,4,6,7
E 14 1{1|{o0|o0]1]o0]! 12,57
F 15 O v 1] 1|t 1|1t] 234567
Sampling Clock
P g T S P
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Phavgrirny g ikl oo e @ Chmaoms |17 Hh
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Fig. 3.3 The block diagram of matched filter
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Fig. 3.4 The state transient diagram of acquisition proces-
sing
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Fig. 3.5 The configuration of tracking processing
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Fig. 3.8 The configuration block diagram of RF circuits
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INFO I'+0000XXXXb e 8
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= CONN  |‘C’+0000XXXXb| Al {F
ACK 5 s i g
modern to 000000XXb | A% me=e] 441
PC |INFOACK +lbyter '3 | A Ag

CONN_ACK Caty
modem to [CONN_NAK ‘F+y

AU 7 W
A A gl

PC ' A chalbadE]e
7 conn_np| € m:x.)?(.XXXb ;1}3},} 3;:,?” el
15!_} » T Al
A AuE des
© CONN_RE 0000XXXXb .
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modem *}l:}] E3 E"E}_‘z
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4| modem | DCOWN break | A Z9 87
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PC Z22 @3 Reo) A JHE gojzit
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Fig. 3.9 The statc transient diagram of the modem
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Fig. 3.10 The spectrum of RF modulated signal
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