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Generation and Characteristics of Exponential Pulse Shaping Functions using
Chebychev Identity Equation and Bessel Coefficients
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Abstract

In this paper, we propose a new exponential pulse shaping function based on Chebychev identity equation and Bessel
coefficients. The proposed pulse shaping function can produce various pulses with the different characteristics in the time
and frequency domain by changing its two parameters. By differentiating the exponential pulse shaping function, we obtain
new different pulse functions, in which the even order derivatives of the exponential pulse shaping function are orthogonal to
its odd order derivatives. To find the efficiency of the proposed exponential pulse shaping function, we analyze its essential
characteristics and compare them with those of the conventional Gaussian pulses. We can choose the most suitable
exponential pulse waveform according to the design criteria of communication systems.
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ing to the parameter A varying between
10 and 30 for 7T(tau)=4ns.

B EM

'-"/l\'—o‘l Dl a1 El‘o

HI

V. XEAR

ozt
ot

o] oM AFP2rygro nEs 1 S W}
of ARtk 4 (1HZ5FH AFGGelN ALY
T Pop(B) S T3 2



ERERACE Be HBIGE 104615 200.1/ 63

pexp(t) = l)(f) +l§:-[k(A)COS%t

A
e
Pexp(1) 9 17] ]2 T} A

Lo
i
—

& ek,

Wep(t) 2 & kr ™

7 ——(F};A(A)(T)cos(—t-}—g) (16)
ol & W ¢ w3 24 WEL o A 173 2o

xddo

dzpexp(t) 2 — kmr knw 2m

px ;Z,;llk(A)(T) COS(—t‘F’Z—) an
a3 3A PlEE o A (18)% 2t
dspexp(t) 2 > km km

dt3 _?EQ(A)(7) cos(—t+_) (18)

olg 4 (16), 4 (17) 283 A (1I®FFH nAl HE&AF
1

BreYdes 0o 4 199 FoF & ok ol
=123+ 9 R4k

a ex (t =

—”"——zlAE T )tcos (S 4+ 2 ) (19)

a8 58 A=0 333 =4nsQ ZANA AFPAnEESs
o} Hz oA viEAX Y B29ge HoFE Y 52RE &
FAC UEgFE $FFoln E4AY nESFE 7g4e
EA4E /MAE € & Yok o)F olEFog HESIGETA 2
(1925 H nA vEFHE2ggadeE noll gt vy 2o
TEt] R = Atk

wt A5 & p=2m, 9714 m=123-- 2 ¥ AFY o
2] (2003 Zrol EEE 4 QJrh
d' exp(t - T o v
pdtn ) —272:] ()& - 1)’"cos("7“t) (0)
383 w7t EF & n=2xm-l, 974 m=123, - B %9
AFE T 4 QD3 o) "
g o
Py ©_ ZY () em = (Caymsin () @
dt e k=1 T T

1 1 —

H }\

: il
° o 08 )
b4 o i
2 2 / l
3 a /
= £ /
b - 0 e \ —
. o i/
N N i
H H l ;
E E |
o H I‘
z Z a8 1 /

|
1

o

i T T L I I
0d i
og J\
§ %7 /\ | |
e | \ Jy!
H R & e J L
3 P 3 SRve
] ; ] Py
2" E :
2 \' 2y |
06 | 1
| ] i
o g : |
[ _ iy .
W5 2 4 0 1 2 3 s Y3 24 01 2 35 4
g < o
@A) (34D
1 x — — ) 7
I i
I i
i M i
° 3 Py
Ey i i I
a E‘ P
E ,/\“ g < AI“;_
g L e IRERY
£ , 3 b
Zaz i = |
£ 1M E V|
2 Iy 2 I
o ' i
o /
) P i
4 3 2 4 o 1 2 3 4 4 3 2 4 o 1 2 3 4
ey - g o
4 GAD
Y 5 AFHARYTSY] Hx 57 v d2uy
(A=, =4ns)
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