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A study on the fast frequency hopping
spread-spectrum(FFH-SS)

Communication system using Digital

Frequency Synthesizer Technique
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ABSTRACT  In this paper, a FFH-SS hybrid communication method using digital frequency synthesizer is propo-

sed. This can simultanepusly share the same frequency band with conventional band limited communication method

without interference. In the experiment the selective hopping pattern is attained by some combination of serial to
parallel conversion of maximal code from pseudo random noise generater, and it is observed that the selective hop-
ping band transition can be more easily achieved when the hop interval is nonuniform than it is uniform. Digital fre-
quency synthesizer is now reported to have very poor spurious suppression ability below 50~60dB, the reason of

this is observed from the experimental result, and the way of how to solve this problem is presented.

ohod b Al F 24 stk (DS) w4 ?

LM B e A Asel elFuc 2 ovE 458 2t

oAb AHE 25 (PN Code) & AR 245 52

BB AP E FLRE g s Y=g 7hav A2y T4 Foio

Dep. of Electronic Eng., Han kuk Aviation College. gleo] A4S Zi=ch oo ule] Ful4& 53
B KR TR A% ¥ L8R ;

"l Al 3 o 25| 148 ol &
Dep. of Electronic Eng., Kyunghee University. (FH) =4 ez Al o —6_ I 9% A
RCEYE 8T 18(HEE2 1987, 4. 8) o Well4 PNaE 9] Zolg Fatg 73 tiolg

168

www.dbpia.co.kr



WL/ A FAF 4 sldol 23 FFH-SS 4l wh4lal 23 o

o I
o

A

ﬂ__\‘..L

+

©
g

b dmap e

o
—

ol e wr

oo o
23]
les!
0
w
%]

N
—r=

He ool .2 a2

>

)
22

d3t7] Hal Fabg Aol Ak
look-up-dable #}4l9] ]z
715 Aestd e o whale 7]
2ol 50-60dB HE7 24

T
)
o)
)
it
njo
i)

o
4
i
g
rlo

ru‘l
4N ¥
13
A=Y
Ol
o

)
_—

PR

2
ol(‘

e

ol o
o
10
=

rin N

£
il
nfo
wo o X nl ofm

oo 4
op
e

N
of

stolueear] i)
o[ o] A4 Fsls .

loll 712 %*J A

b

g TR
| o ol
> by

o

s
r\O
sk

& H
mri":o"x‘:‘.ﬁ’_mlo;i
\

LS
o
ok

>
o
r
"y
'Tj
CI)
wn
OF“
e,
o
o

T o

ohgE 2 *l”‘°1 g
ﬂ}—i‘,‘ié‘].j_ zLxJ E} A]

Or
=2
N o

>
32
e

FH 92 Al2dold 13 dzele dutde
2 MFSK ®+ BFSK#% o|&3r, BFSKE

Wy (t)
B. p. F.
o FFH-SS
Data Output
fn =cos {2 afic (1) + gy ()}

Frequency
Synthesizer

gﬁi‘k PN Generater

J81 Fsbv 68 Alad $479 AlEs
Block diagram of FH system transmitter.

2 AEE dnA B

12 Hz2g & u JdAE d()E F7] Tbal
bipolar *+&3}ebar &9 n Th<t< (n+1)Th(n
2 A d o d()E -1 = -1 32 2
Hla el W EE AR 23 AZE ANDH R
ol viepd 4 olrh

S t)=cos[ {fe+d@®) 4df} (t)+ 8 ()] (1)

ol 7| A fcw dbFub Falgoln, Afv F F3t
4 tone Aol Ale| 1/20]v}, =& g(t)=F-
SK W z7]ol &3k $abelrt. S(t)7} orthogo-

nal Shebin o wl Fob4 GA 719 Fe Fabel
fool WAIE 4 3 B.P.FE AXA g 535
Alsal Wi ()= o3t 2

(t)_v 2E COS{Zﬂfx (t)+¢x(t) ISKSL

(2)
o3 71 A ff (t) =fe+d (1) Af+ fi (1)
b (1) = e (1) + (1)
olil E+= vil Awlct A4s& oA o)k

23 fi ()2 o ()& 22t Fabge g4 714
dofzl= Kl A o} Fobe A4 ftez & A
of A&l Fatelle dAsIT &

dTh=t<(d+1)Tn & =i
S (t) = A, d
e (t) = ¢, d o]t}

FFH Alzdo] gloja Ay 4 F7](Tb) 7} hop
duration ¥ .t} Zojol sfu g t}go| A8}

Tb=L Th {(3)
7|4 Th+ 3% F3k4-2] durationo| L
& ¥ diojel v|E 3 Frigt sl e
A 4-o]c},

3. Fos 47|

a7t AEsol e Fokt FAE HAE

169

www.dbpia.co.kr



BRI S B &R L8741 Vol. 12 No. 2

wal A Al b WAl e i 4 ale
o] F AH AL sht mi 9 A vlE 3}

Goll Aot $3E FozM chrel 2 Fut

% Qb Aoz 3 % 1

B 4] = A] 28l o]
|

ol ol PLLol A3 e 4, &

4 4922 Qo 4ad Fokes A=
6o} w2 lock time o] I g &c}'d,
tL=1tL, rreqttL, onase (4)

oo dwg
L ree =T KoKo/N (R, /R, )

—sin @, } (sec)
(5)
tL, phase

2N /

- KoKdCOS €ss

o] SFH A ol 4 *Pﬁﬂ P
H

Al o] W o] 28 Ful4-E 11711 Akl et 4 ol
A AIZEE A zfoll A o] 2] od A7k} Al E-E E}
dog qAEo] puSolz FAT & U7 wfF

—-
o
I
[o W)
S
Bl

—

of BAE ol gste] TR RS Fobs g

170

Tf.,

Low pass filter fo=f. /4

Digital to analog converter

Phase to amplitude Converter

N-Bit phase accmulator

/
Frequency control Number (K)

a8 2 dAE Fapa 4719 AR
Block Diagram of digital frequency synthesizer.
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