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k :=0 ..7 T := 0.0025 t := 0,0.00008 ..8 T
- a :=
5 LI-B' k w := 1000 w
1
| -1 T T
-1 rect(t) := if||t - -] = -,1,0
1 2
-1
1
1 m(t) := E a rect{t - kT
-1 k
K
SET INDEX N := 64 n:=1 ,.N - 1 N
{a) h := 0.2 hn 3 := 0 ..=
D im e—— 0.02 2
2 T := — tl := n Ts
N n
s(t) := 10 cos|w t + D m(t)
c P
10 \
s(t)
-10 \
0 t 0.02 Sec
M := 6 M
N := 2 N = 64 k=0 ..N -1 TO := 8T
TO
daec := — dt = 0 t := k dt
N k
ss := s(k-dt) n:=0 ..N-1 M-1
k NN := 2

Assume that the signal is periodic with period T0=8T. The
spectrum can be obtained from the complex Fourier series
coefficients. Furthermore, the complex Fourier series
coefficients may be calculated using the FFT by substituting
(2-178) into (2-186). Thus,

1 1
c := |—| icffr(ss) fs 1= — fs = 3200 Hi
dc
N
n
£ 1= —
n TO £f =50 fNN := NN f fNN = 1600
1 1
MAGNITUDE SPECTRUM
5
c],0
n
0 1 € 1 I [ I IvI I X =11 1 a = T x -
0 f £NN

- 1600 H2
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MAGNITUDE SPECTRUM
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o
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= %6 k¥
(b) FSK

(5~7) By= 2AF + 2B
= SkHe + PG ke = 10! kHz

5-58.] Uge (§106) By= (1tr/5- where f=2 £, QPsk

(“J 3 24= [Htl*")-"\;—,_tl 3 (Hr)-’f—*l:/'(a

br k= O-C

U:'J Mey R allowed 1r when F=0
P Roax = '1—,3—"'— = 224) = 4B Mifse.

3 Mo, A wldf futor b, could ot be foand support Som;
C QPsk signalmg
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‘” = JHe
Then, -mu (6-704) with Mc=0 and h= C the
P5b o5 ‘Mc, ompler envelope 15

P, ) -k]FG,’)P‘— k He &/
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5-5%g Garaued 2
faf = LS = 15 (-r) =4 ('-Plj)

fard, =irly)
e, BW
R=f 46 =% (+r) =4 Un) (B) ?r"‘é."}li
Thyelope
b-6) =¥ Lpﬁ—(tit) +ENcs ~£ )]
COITGIRITVE TS

The Glo.j'o\\d'e_, bauo’pa.s:f faam«‘w;d“ﬂ f'J
Bp=23= (1+¥) (—}J where 222 fo- QPik

and

r:=0.35 <-—— Enter value of the rolloff factor, r

R

eac R -
1 fo:=0.5 (5) N =100 n:=0,1.N-1

fo

df:=2.
(N=-1) fn =n-df

fdel :=rfo f1 :=fo— fdel B :=fo 4 fdel
Construct the Raised Cosine frequency response using the Mathcad "if" function.
- (f—11)
1 =051 0.5n-
cos1(f) [ HM{ el ]
Pgl(f) :=if(f>fl,cosl(f),1)  Pg(f) :=if({>B,0,Pgl(f))
Pg_ :=Pg(n-df)

PSD for Cc')_n;plcx Envwclor')c of QPSK

1 T T
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. Tnpgt b | _AE
5 , From 'H'\( dei'(,hp'hon D; | "noo +45°
M4 @Psk 1n See, 51D, o1 l4mse
Use +he table Jhwn oo ) -135°

at the Fight 1o | -%#s”

Dda, ;1o I 1 01 Oo I |Jo IO
Al ~+5° +45°+135* -135‘* ~§5° - 45° - 450

&) Fron 5—!04)
b) VOB ( (Ho.S')-R_%_ :%K

r<0.5, 4=
By = $R §305) = (LI3MeC

iz:m=0 14 n =0 14 t := ~-5,-4.99 ,.5 T := 1 a = =]
a = =} a = =] a =1 a = ] a = ] ag := -1
1 2 3 4 5 6

a = =] a = =] a :=1 a = ~1 a = =1 a =1
a’? X 8 9 10 11 12

I= - a 1= =1 tt := a2 ..

13 14 0,0.2 15
hit) :=¢(t) - (£ - 1) nl := 0,2 ..14 n2 := 1,3 ..13
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5-T1. Can¥a.

m(tt) := E a -h(tt - n T)
hx(t) :=&(t) - (£t - 2) n
n
x(tt) == E a -hx(tt - n1 T) y(tt) := _;- a hx(tt - n2:7T)
nl n2
nl
tt - n2-
Yy(tt) := E a hx(tt = n2-T) sin|7T
na 2
n2
. tt - nlT-1
xx(tt) := E a hx(tt - n1 T)-cos|¥ —m
nl 2

nl

Data stream waveform:
a’ = (-1 -1 -1 1 1 1 -1 -1 -1 1 -1 -1 1 -1 =1

2

mi{tt)

__—-—'-'

~2
) tt 15

Data waveform in I-channel:
2

1
x(tt) -‘ l
/ 5
-2
1] tt 15
Data wa;efurm in Q-channel:
y(tr)
\ |/ v [ \
-2
0 tt 15

MSK Type II: I-channel waveform:
2

woc(tt)

] N

=2

MSK Type II: Q-channel waveform:
2

yy(tt)
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5-7. Codd’).

tt := 0,0.01 ..15

s(tt) := xx(tt) cos(2 7-2 tt) - yy(tt)-sin(2 v 2 tt)

MSK Type II signal waveform:
2

L

s (k) MMMW ARARARAAARA
UWYWU UIUUYUUUUUW
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B Al e O S [R5 {%j"] 3 hiygs g (e 5[
(%) hd) — R0
b= TE) AW = AamE2 £ /A

kt (SN S
:N%’E)Bé%” 14
by

bl

3y = (3% )& [le,"%@"') ¥ Ix =P
Let A= Tx oL
AN T T dx
X Zz=)\

(b) BTb:=03 Tbi=1 N:=20 dn::%ﬁ n:=0,1.2N t :=(n-N)dt

[t )

|—+0.5

T [ ]
-BTb- [

= [2-
g 2|

dx P, '.=p(t.)
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5-79.

(@) Referring 1o Fig §-42a,Hhe 75K sipml s
W7 ()= Cowit4 o)| where O(E)= 0 f/s.t(x)JA
The output of 4he. FH J}W‘wﬂ 1§
Vi) = A, os{w.t 18] wsioit)
= 2o tos [ Wewit 1o4]] 4 _g_f.- o flatwi)t 1o )]
The. vdput of the. BPF 15 the sum “ﬂ‘"f“‘ﬂﬂc-y poarf v} U;_({,;
ERLE % o §fwot K1 o/]
&) Referring to Fig 5426 the _\nﬂm of the FH sprecder
s vz (4) =slt) 2efwit) = A, c.o:[(uuw;)i +&&ﬂ Lw/w,-'é)
= Ae bt 6L+ Ao eos[(w 12wt 46
zﬁ[iaf;wf Z’—%%: Mm){ - Wj

3 The ddwitof He BoF s 4ld)= fe coliot10tt]] hch 6 K.
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