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librarv IE

P

&

VHDL S &L SR
I. 2RHO/HL, HHEOME, BIVEEIa-NAOTL—757

EE:

use IEEE. std logic 1164, all;
use IEEE. std logic arith. all;

entity COD
Port (CLK
IH_TRA
H_SYS
II_DEC
RESET
SI_NR
SO_NR

S1

SO

EC_M i

5

tin

NS
TEM
ODING:

rout
rout

out

tin

Z
Z

rout
tin

tin

rout

end CODEC_M
re SCHEMATIC of CODEC_M
I _TRANS_L

architectu
signal
signal
signal
signal
component
port (RESE
H_SYS
S1I

RAZ_H 9600

STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC;
STD_ULOGIC) ;

:STD_ULOGIC;
:STD_ULQOGIC;

H _DECODING_L:STD_ULOGIC;

H SYSTEM
SYNCHRO
T :in
YTEM :in
:in
in

RAZ_II_9600:

end compon
component

ent
CLOCKS

:STD_ULOGIC;

STD_ULOGIC,;
STD_ULOGIC;
STD_ULOGIC,;
STD_ULOGIC;

JP 4167732 B2 2008.10.22
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port (RESET tin STD_ULOGIC;

RAZ_H_9600:1in STD_ULOGIC,;
CLK tin STD_ULOGIC,;
H _DECODING:out STD_ULOGIC,;
IH _SYSYTEM :buffer STD_ULOGIC,;
H_TRANS rout STD_ULQGIC) ;

end component;
component CODER

port (SO cout STD_ULOGIC;
SO_NRZ :in STD_ULQOGIC;
II_ TRANS :in STD_ULOGIC;
RESET :in STD_ULOGIC) ;

end component;
component DECODER

port (SI :in STD_ULOGIC;
SI_NRZ rout STD_ULQOGIC:
II_DECODING:in STD_ULOGIC;
RESET :in STD_ULOGIC) :

end component;
hegin
II. TRANS < IH_TRANS_L,;
H DECODING« H_DECODING_L;
II. SYSTEM « II_SYSTEM_L;
I_1:SYNCHRO

port map (RESET —-RESET;
H SYSTEM —-H SYSTEM L
51 -»51;

RAZ_H 9600 —RAZ_H_ _9600) ;
I_2:CLOCKS
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9 JP 4167732 B2 2008.10.22

port map (RESET —RESET;
RAZ_H 9600 —-RAZ_H 9600 ;
CLK —CLK;
H DECODING —-H_DECODING_L,;
H_SYSTEM —-H_SYSTEM_L) ;

H_TRANS —=H_TRANS_L;
I_4:CODER
port map (SO =50
SO_NRZ —-5I_NRZ,;
H_TRANS —-H_ _TRANS_L;
RESET —RESET) ;
I_5:DECODER
port map (SI - S1I;
SI_NRZ - SI_NRZ;
H_DECODING —-H_DECODING_L;
RESET —-RESET) ;

end SCHEMATIC

— ©pragma translate off
configuration CFG_CODEC_M BEHAVIORAL
of DECORDER is for BEHAVIORAL

end for;

end CFG_CODEC_ M BEHAVIORAL;
000000
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I I -AHEEERTEY - (11)

library IEEE;

use IEEE. std logic 1164. all;
use IEEE. std logic arith. all;
entity SYNCHRO is

port (RESET :in STD_ULOGIC,;
IH_SYSYTEM :in STD_ULOGIC;
S I :in STD_ULOGIC,;

RAZ II 9600:0ut STD_ULOGIC;
end SYNCHRO
archtecture BEHAVIOAL of SYNCIRO 1is

P svynchro:process (RESET, II SYSTEM., S1I)
tvyvpe TYPE STATE 1is (E INIT,
E SYNCO,. E_S5YNC1, E_SYNCZ, E_ SYNCJ3,
E SYNC4, E SYNC5,) ;
constant K 1Ims:INTEGER: =154;—delay
of 1ms:1ms*153. 6khz
variable STATE :TYPE STATE;
variable K:INTEGER range 0 to 2%9—1;
—Loax>K 2 7ms
begin
if RESET="0 then
RAZ_H 9600 <« ~1°
STATE:=E_INIT
eleif H SYSTEM= 1 H_SYSTEM event
then case STATE 1is
when E_INIT — RAZ_H_9600 « 0 ;
STATE = E_SYNCO
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DELAY FIRST TRANSITION TO 0

OF 51

when E_SYNCO

when E_SYNCI1

—0onh parasitic

when

when E_SYNC3

when E_SYNC4

E_SYNCb

when

' end
if;

case;
end

E_SYNC2

—>

—

—

- if SI= "1 then
STATE := E_SYNC1;
end 1if;

— {if SI="0 then

K:=K_1Ims;;—delay t
avoid triggering

transitions

STATE := E_SYNC2;
end 1if;

if K= "0 then
STATE := E_SYNC3,;
else

K:= K-1
end 1if;

if SI= "1 then
STATE := E_SYNC4;
end if;

if SI= "0 then
RAZ_II_ 9600 « ~1°
STATE := E_SYNChH;
end if

RAZ_H_9600 « "0 ;
STATE := E_SYNCO
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end process P synchtro
END PROCESS SYNCHRO
end BEHAVIORAL;
——pragma translate off
configuration CFG_SYNCHRO_BEHAVIORAL
of SYNCHRO is for BEHAVIORAL
end for;

end CFG CYNCHRO BEHAVIORAL,;
0o0oooo
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ITII. 70w ZRBETTa—(12)

librarvy IEEE:

use IEEE. STD_LOGIC_1164. all;

entity CLOCK

port (RESET
RAZ_H_ 96
CLEK

H _DECODING:out

H_SYSTEM
H_TRANS
end CLOCKS;
architectur
is

is

:in STD_ULOGIC,;
00:in STD_ULOGIC,;
:in STD_ULOGIC,;

STD_ULOGIC,;

:buffer STD_ULOGIC,;
rout STD_ULOGIC) ;

e BEHAVIORAL o

constant K BIT: Integert

us*1, 9152mhz:
duration o

constant K HOR:Integer

begin
P II SYSTEM :p
variable
0 to K_IOR-1
begin
if RESET =
K_153KHZ
II_SYSTEM
elsif CLK="1"

f 1 bit at 960

rocess (RESET,

f CLOCKS

:=16; 104

0 bauds

=32,

CLK)

K 153KHZ:INTEGRER trange

"0 then
=0

— 1

-

and CLK  event

if K_153KHZ=0 then
H_SYSTEM« 0°

K_153KIIZ

=K_IIOR—-1;

then
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elsif K_153KIHZ =K_HOR.,2 then
H _SYSTEM « 1 ;

K_153KIHIZ :=K_153KIZ—-1;
else

K_153KIHIZ :=K_153KIZ-1;
end 1f,;
end 1if;

end process P H SYSTEM
P CLOCKS:process (RESET, H SYSTEM,
RAZ H 9600)
variable K :Integer range 0 to
K BIT-1;
begin
if RAZ_H 9600="1 then
K:=K_BIT6&1 ;
H_DECODING+~ 0
II_TRANS < 0 ;
elseif H_SYSTEM= 1 and H SYSTEM
event then
if K=K_BIT—1 then

II. TRANS «~ 1 ;—start clock
h 9600

II_ DECODING« 0 ;

K :=K-1;
elsif K = 3*¥_BIT 41 then

H DECODING+« 1 :-start decording
clock
K :=K—1:
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elsif K = K_BIT,21 then

H_TRANS «< 0 ; -T,/2 H_TRANS

K :=K-1;
elsif K = K _BIT 41 then

II. DECODING « 0 ;—T,2 decording
clock

K :=K-1;

elsif K=0 then
K = K_BIT—-1
else
K ::=K—-1;

end 1if,;

end 1if;

end process P Clocks

end BEHAVIORAL,;

——pragma translate off
configuration CFG_CLOCKS_ BEHAVIORAL
of CLOCKS is for BEHAVIORAL

end for;

end CFG_CLOCKS BEHAVIORAL,;
oooooo
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IV, E5ETYa—-) (13)
library IEEE;
use IEEE. std logic 1164. all
use IEEE. std logic arith. all;
entity DECODER 1is

Port (SI :IN STD_ULOGIC;
SI_NRZ :0OUT STD_ULOGIC;
H _DECODING:IN STD_ULOGIC;
RESET :IN STD_ULOGIC) ;

end DECODER;
architecture BEHAVIORAL of DECORDER
is begin

——S1 :Input of coded data

——S0O NRZ :0Output of decoded data

——H DECODING :Transmission clock
adopted

——RESET cInitialisation of the
circuit

====Manchester Tvpe Decording

—— The decoding is carried out by
sampling the signal code SI on the
leading
—— edge of the decoding clock H
DECODING
P DECODING :process
begin
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wait until H DECODING="1":
SI NRZ «SI

end process P DECODING;
end BEHAVIORAL;
——pragma translate off
configuration CFG DECORDER

BEHAVIORAL of DECORDER is for
BEHAVIORAL

end for;

end CFG DECODER BEHAVIORAL ;
000000
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V. BELEEIa—-1(14)
library IEEE;
use IEEE. std logic 1164. all

use IEE

E. std logic arith. all;

entity CODER 1is

Port (SO :0UT STD_ULOGIC;
SO_NRZ :IN STD_ULOGIC;
H_TRANS :IN STD_ULOGIC;
RESET :IN STD_ULOGIC) ;

end CODER:;
architectur

e BHAVIORAL of CODER 1is

begin

——S50 :0Output of coded data

——80 NRZ t:Input of data to he
encoded

——H TRANS :Transmission clock
adopted

——RESET :Initiallisation of the
circuit

====Manchester Type Decording

——encoding
function
clock

——and the
the funct
implement

——the dire

by an “OR EXCLUSIVE”"
hetween the transmission

signal to be encoded,
ion *NOT” is used to

ct Manchester code

22
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oded by “01” ;:a 1 by “10”"

SO<not (II_TRANS xor SO_NRZ) ;
end BEHAVIORAL,

——pragma

t

ranslate off

configuration CFG_CODER_BEHAVIORAL

of CODER
end for:

i

s for BEIIAVIORAL

end CFG_CODER_BEIIAVIORAL;
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