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Principles, Characteristics, and Applications of Spread Spectrum
Communication Technology

Huang Mingchuan

(College of Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: This paper comprehensively explores the development history, fundamental princi-
ples, performance characteristics, application areas, and future trends of spread spectrum com-
munication technology. By spreading the signal bandwidth, spread spectrum communication en-
hances anti-jamming capability and security, and supports code division multiple access (CDMA).
It has been widely applied in both military and civilian fields, such as military communications,
navigation, mobile communications, and satellite communications. However, challenges remain,
including system complexity, cost, and emerging interference forms. In the future, spread spec-
trum communication will evolve towards higher speeds, intelligence, lower power consumption,
and diversified applications.

It will deeply integrate with 5G/6G, Internet of Things (IoT), artificial intelligence (Al), and

other technologies, playing a more significant role in the future of communication.

Key words: Spread spectrum communication Anti-jamming Code division multiple ac-

cess (CDMA) Future trends
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Modulation -

Analog data Digital data
p v N . « \ . p v N 13
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2-1 Categorization for signal modulation based on data and carrier types
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1. Python A4l

print ("Hello,_ World!")

2. SC4 (89C51) ARG 45

ORG OH ;AR TR A M
MOV DPTR, #MSG ; 4 MSG i 4 tn # 2| % E 5 4 F 7 B &
MOV SBUF, #0 i ¥ % SBUF % H# &

;s RBEFH S
SEND_STRING:
MOV A, @DPTR ; ¥ DPTR 5 M W H#E £ 2 A F 7 %

INC DPTR s BERSGFREEE, FRT —1NFHR
JZ END ;s WR A FHEEN O (FHRELERE)
MOV SBUF, A ; ¥ A FHEW W FH£ 35 SBUF 57 &
JNB TI, $ ; % 4F SBUF ¥ HF & KX# T %

CLR TI ;s BRAR T RAT L

SJMP SEND_STRING ; #4a % % N —NMF 4

END:
NOP ; BRER, #ARA

MSG:
DB 'Hello, World!', 0 ; FHEHHE, N 0 4K

U Bk % %| END

3. CiESRETRHG

#include <stdio.h>

int main() {
printf ("Hello, World!\n");

return O;
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