
 Satellite Stations, R
adio-L

inks
and W

A
N

C
arlos A

lberto A
vendaño Pérez

U
niversidad de A

ntioquia
M

edellín-C
olom

bia
School on R

adio U
se for D

igital and M
ultim

edia C
om

m
unications

T
he A

bdus Salam
 International C

entre for T
heoretical Physics

T
rieste-Italy 11 February - 1 M

arch 2002

e-m
ail: caven@

ayura.udea.edu.co



G
eostationary Satellites I

•
It O

rbits around of E
arth over T

he E
quator

approxim
ately to 35000 K

m
, a com

plete
turn take 24 hours, so the satellite is all the
tim

e in the sam
e point over E

arth’s surface.

•
T

hree G
eostacionary Satellites cover the

E
arth’s surface, if they are placed separately

120º.



G
eostationary Satellites II

E
arth’s Surface

G
eostationary

    Satellite



 Satellite Stations SC
PC

  I
(Single C

arrier Per C
hannel)

•
T

he antenna is the 2.4 m
t and 3.8 m

t of diam
eter.

•
It is intalled in a superficial base or in a m

ast
em

bed (digged)  in the ground.
•

O
udoor: T

ransceiver, L
ow

 N
oise A

m
plifier, Feed

(Focus, Polarizer).
•

Indoor: T
he M

odem
 has an interface for conect to

the other equipm
ents.

•
T

he T
ransceiver is connected to m

odem
 by tw

o
cables R

G
 58-59, one for T

x and the O
ther for R

x.



 Satellite Stations SC
PC

 II
(Single C

arrier Per C
hannel)

•
It can be im

plem
entated for applications sim

plex o
dúplex betw

een tw
o or m

ore geografic places.
•

It 
perm

it 
com

m
unications 

of 
voice, 

data 
and

video.
•

D
ata from

 19.2 K
bps to up 2048 K

bps.
•

It can gives analogical signals of 7.5 K
H

z and 15
K

H
z.

•
 SC

PC
 offers a digital or analog services for only

one channel by carrier (SC
PC

) w
ith a good quality



Satellite Stations SC
PC

 III
(Single C

arrier Per C
hannel)

•
SC

PC
 are C

lear C
hannel.

•
P

rotocols: 
X

.25, 
A

sync 
(X

.3/X
.28/X

.29),
SD

L
C

, T
C

P/IP and m
ore.

•
R

ange 
of 

F
requency: 

K
u-band, 

K
a-band,

C
-band.

•
B

it E
rror R

ate support: U
p to

•
Interfaces: V

.24, V
.35, R

S-449.

7
10

-

7
10

-



 Satellite Stations SC
PC

 IV
(Single C

arrier Per C
hannel)

•
P

orts: D
C

E
 o D

T
E

.

•
T

im
e D

ivision M
ultiplexing.

•
Speed: 19.2 kbps to 2048 K

bps,

•
C

onfigurable by softw
are or by display

•
M

odulation: B
PSK

, Q
PSK

.

•
V

oltage:110 V
, 220 V

.



Satellite Stations SC
PC

 V
(Single C

arrier Per C
hannel)

•
C

lock M
aster is received from

 the N
etw

ork
(B

ackbone) and C
lock Slave take the

rem
ote clock and return.

•
SC

PC
 can be connected to diferent

M
ultiplexing N

etw
orks and perm

its the
connection to diferent channels: C

lear
C

hannel, Fram
e-R

elay, etc.



W
A

N
 I

( W
ide A

rea N
etw

ork)

•

C
onnectors T

ype
     N

 or T
N

C

T
ransceiver 5,10,20 w

att

A
ntenna 2.4 and 3.8 m

t

C
able R

G
 58 or R

G
 59

M
O

D
E

M

D
ata Interface D

C
E

       V
.35 or V

.24

C
onnectors T

ype B
N

C

T
x

R
x

D
ata C

able C
rossover 

       E
ncapsulation

 W
inchester or D

B
-25

R
O

U
T

E
R

D
ata Interface D

T
E

       V
.35 or V

.24

Interface
E

thernet
   R

J 45

R
F Frequency

IF Frequency

M
U

L
T

IPL
E

X
O

R

      L
A

N
Sw

itch

M
achines

U
T

P C
able

D
ata Interface D

C
E

       V
.35 or V

.24

D
ata C

able D
irect E

ncapsulation
       W

inchester or D
B

-25

F
X

S
FX

O

PBX

V
ID

E
O

-C
O

N
FE

R
E

N
C

E

D
C

E
: D

ata C
om

m
unication E

quipm
ent

D
T

E
: D

ata T
erm

inal E
quipm

ent

 

T
w

isted Pair

E
xtensions



W
A

N
 II

( W
ide A

rea N
etw

ork)

•

C
onnectors T

ype
     N

 or T
N

C

T
ransceiver 5,10,20 w

att

A
ntenna 2.4 and 3.8 m

t

C
able R

G
 58 or R

G
 59

M
O

D
E

M

D
ata Interface D

C
E

       V
.35 or V

.24

C
onnectors T

ype B
N

C

T
x

R
x

D
ata C

able C
rossover 

       E
ncapsulation

 W
inchester or D

B
-25

D
ata Interface D

T
E

       V
.35 or V

.24

R
F Frequency

IF Frequency

       L
A

N
Sw

itch

M
achines

U
T

P C
able

PBX

V
ID

E
O

-C
O

N
FE

R
E

N
C

E

D
C

E
: D

ata C
om

m
unication E

quipm
ent

D
T

E
: D

ata T
erm

inal E
quipm

ent

 

T
w

isted Pair

R
O

U
T

E
R

FX
OInterface

E
thernet

   R
J 45

F
X

S

E
xtension



R
adio-L

inks I

•
R

adio-L
inks are point to point

•
A

lm
ost It used like solution of last K

m
,

although som
e R

adio-L
inks cover a big

distances (150 K
m

s.).

•
A

lw
ays it is necessary the antennas are

aligned.



R
adio-L

inks II

•
O

utdoor U
nit, O

D
U

.

•
Indoor U

nit, ID
U

.

•
A

ntenna.

•
T

he O
D

U
 and the ID

U
 is connected by

coaxial cables one for T
ransm

ission and the
other for R

eception.



R
adio-L

inks III

•
O

D
U

 and ID
U

 do R
adio-Frecuency

M
odulator and T

ransm
iter in the

T
ransm

ission.

•
O

D
U

 and ID
U

 do R
adio-Frecuency

D
em

odulator and R
eceiver in the R

eception.

•
 In the O

D
U

 is the Polarizer.



R
adio-L

inks IV

•
R

adio-links are C
lear C

hannel.

•
P

rotocols: 
X

.25, 
A

sync 
(X

.3/X
.28/X

.29),
SD

L
C

, T
C

P/IP and m
ore.

•
R

ange of F
requency: 900 M

H
z. U

p to 42
G

H
z.

•
B

it E
rror R

ate support: U
p to

•
Interfaces: 

V
.24, 

V
.35, 

R
S-530, 

R
S-449,

E
thernet.

7
10

-



R
adio-L

inks V

•
P

orts: D
C

E
 o D

T
E

•
D

ata F
orm

at : Synchronous or
A

sinchronous

•
T

im
e D

ivision M
ultiplexing.

•
Speed: 19.2 kbps a 155 M

bps,

•
C

onfigurable by softw
are or display

•
M

odulation: B
PSK

, Q
PSK

, Q
A

M

•
V

oltage:110 V
, 220 V

, 10-48 a V
D

C
.



R
adio-L

inks V
I

•
C

lock M
aster is received from

 the N
etw

ork
(B

ackbone) and C
lock Slave take the

rem
ote clock and return.

•
R

adio-L
inks can be connected to diferent

M
ultiplexing N

etw
orks and perm

its the
connection to diferent channels: C

lear
C

hannel, Fram
e-R

elay, etc.



R
adio-L

inks V
II



T
H

A
N

K
  Y

O
U

FO
R

 Y
O

U
R

 A
T

T
E

N
T

IO
N


