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Chapter 8
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Suppose the serial data port on a PC is interfaced to the
VF telephone line without a modem. The transmit (Tx) and
raceive (Rx) serial data frowm the PC ave cach represented
by a Polar NRZ line code as described by the RS-232 serial
port standard in Appendix C. A hybrid (4 wire to 2 wire}
circuit could be used to touple the Tx and Rx line-code
gignals to a single twisted-pair VF telephone line.
However, the spectrum of the polar line-code is not
compatible with the frequency response of the VF telephone
line. That is, as shown in Fig. 3-16b, the dominant
frequencies in the Polar NRZ line code are near zero (i.e.
baseband] but the telephone line is a bandpass channel with
a frequency response from 300 to 2700 Hz. Thus, the Polar
NRZ waveform would be distorted by the telephone line so
that the data could not be detected at the receiving end.
Thus, a modem is needed 1o provide s bandpass signal that
is generated by some sort of wmodulation technigue, such as
QAM. That is, the baseband line-code waveform is modulated
onto a carrier. This produces a bandpass signal with a
gpectrum that falls within the bandpass of the VF telephone
line.
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8-30 cont'd:

{a) Compute the systen noise temperature Ts evaluated at the
antenna input of the waveguide:

Ta = 160 K To = 290 K Te2 := 800 K
0.2 12 6
Ll := 10 G = 10 B 1= 10 Hz
Te = To (L1 - 1) + Te2 1a T8 = Ta + Te Ts = 1597.534 , X
(b) Noise figure F :
F 1= :wz + 1 F= 50987  FdB t= 10  log(F) FAB = 7.75

{(c) The available output noise power Pno:
-23

Pno := 1.3810 -Ts-BG Pno = 0.022 Watt
8-32 Aosuwme 4 GHy downm Imk

| 2
e o ] g
T LY \0 2

i) 35'(7)!\ 4%\@)

= n= ST {or R0m anlenra

{

2 = /‘Z?)({G‘Lyl

=> N =04l Lr 25m onleana

139



STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems

(United States Edition) 8th Edition, L. W. Couch, Il
8-36 _ _
| | Wt‘wc?md& { I'Jja Dovm tpavert€r-
;/" }""""“3" 1.2k 3_&,{3 ?@f‘%g ca I o
, , } - Te,= 11, 000K
Taas GOIK, Tﬂ‘m(vr*)* < To(Cy-1)
5% o) (¥ ) 4ty

@) = Tatt,) 6 (TQL'{- ) m + 19
Gs™ Gan G = San
® T e Tact (T + B + T )
F Ts= TA&“*‘QE*#TQL |~§'7e.3%.t) 16
Gs= Gar,
(©) T~ GaetTeJi6t Te, 63 Tey = Qi) o 476, 76,

Ly
6553 128 ' [
Gari=10 © Li:=101° G2 =100 Te3 1=11000
Tar ;=60 Tel 1=290-(L1- 1) Te2 1=50
() e,
Tem I8+ Tol g Te3
| G2 Ts = 168.723
Gs :a'.g?; P G
Li Gs = 2.661010 GTsdB :=10- *)
8 GTsdB = 41.978
()
. LI
Ts :=Tar4+ Tel +Te2 LY 4+ T3
G2 Ts = 226.555
Gs:=Gar  Gs=3.573910° GTsdB :=1070g! %)
\Ts/ GTsdB = 41.978
S ——
)
Ts 1= (Tar+ Te1)-O2 4 Te2-G2 + Te3
L1 Ts = 1.687:168
Gy = Gir*—?% Gs
Lt Gs = 2.66110'GTsdB = 10/ )
- \Ts GTsdB =41.978

140



STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems

(United States Edition) 8th Edition, L. W. Couch, II
8-38 , - 27ty . 0N 3% 0 ;
-F T 310

éé»- = ,,,PT* G‘fi?‘ GP'S. G‘mt ,,
NG K Tsns ﬁ

~Q k Tsy R
Gat &&i’f(,_f(m&

o ’ . .
br{of7) “Liniaata) #?I(%Sa’*j) V] = Lvn

é '7;;‘(__? -7 -..2.1“ } g J‘vﬂibf
Y Jsm"‘] (&/{fab
b= o Ubxis® ) (F)

SC o :D-*Z;f-wfl g‘,L,h ﬂmlvﬁ.«,mf
(M‘(““‘__’]‘J

g - .74
& 42—& {afﬁj;ﬁ

%

141



STUDENT SOLUTIONS MANUAL

(United States Edition)

8-42

Msm%(%"f"ﬂ and\8-8)

Digital & Analog Comm. Systems
8th Edition, L. W. Couch, I

"Pm@ ? @m} {)“ og (fg'}

whore % W)= m ¥z 20k

.}?& o}z =3 (Hon, )
‘ Powe- ?«ﬁtﬁwﬁéx {(dRw)

k=l (Free S‘Q@@}

- 5*5%@«4& L
:“3ké

T}

K

5

|-

3

| ""'3i ;G

~49.7

Y

(70,6 |

e

~55 ,'?

-G-8

831

8-46

Frot dedewme Hee value of K

by A8 Mg Pne averaee power pead Mg

s (t)

S B0

= gi;goma(mt

= () ¢os We.t

142

G*Swa P8-46

T = 63.5mstc

ONs T =
= AL 070k) (21657 0.0T5 )+ K’p.076™) +0.66Y (0.8367) ]

0.838 T = S3psec
| O (65 T = (0.5mste

76 prsec



STUDENT SOLUTIONS MANUAL Digital & Analog Comm. Systems

(United States Edition) 8th Edition, L. W. Couch, Il
8- 4’5 Cotd‘J
[(7"53 (.09) + 1 (015) + (.5) (935‘)]
{oe‘mc, +.,015 + zag“;] (3345}
=> S = PR T
L2 2
Pﬁm 6.9 X i‘) = fé72k = Sms
T 5o so

= K mSS‘ﬂ(é-‘?ﬂt@ = 1436.6

N 1A v
2 2 2
.\ 3 (36 ,
; = — iy o T -~ SR, 2O, g
PPEP 2 (59) (oo [0 20 C’L‘Lﬂm

8-49

Rﬁé’h&dnﬁ (Rwsgw&‘w ) (-R J( ) 19.39 (g.) (l&‘?

? Kﬁﬂk&c{x}z: 32.2d Mb/s
Ruithoodig = 2D - 15,73 Y]t

7 Duithoodis~ 4 £ 3
K =3 for 8 leve

The segnerl sync replaces the payhad sync af the
ét.}mm of each se «m‘( One J'eg“twf oF ‘)‘miamg Aate
ir qd Jg after 3(1 segme s,

Thus,
Egyafd{ ( Mﬂ,&{%

(*’___2:9 10,735 3!24) 10. 76 Mbayd

143





