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Main Program for PLC Controller —

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;
LIBRARY Ipm;

USE Ipm.Ipm_components.all;

-~ INPUT/OUTPUT PORT CONNECT TO PIN ----

ENTITY nplc1 IS

PORT(  clock,reset
modeswitch elect Mode Run/Stop
X Receive Serial Data From PC
input nput Form User
watchdogout et Watchdog
led_run -.\- on PLC in Rum Mode
led_stop ght on PLC in Stop Mode
tx end Serial Data to PC
ce,oe,we,chuffer Control Signal EEprom
addressout :OUT td - Address EEprom
output ;: OUT s: | -- Output to User
dataout 1 INOUT std |og|c ------- - -- Data IN/OUT from EEprom
END nplc1: ﬁ”‘ ¥

ARCHITECTURE a OF nplc1 IS

U

Write or Read Data EEprom -

carowiruecafl] U 3 EJ NINY-

PORT(

clock

79

std_logic;

awn mrm YRAANYIAY

wr st rt_flag std_logic; -- Tell wreerom part to start process Write or Read
addressrom :IN STD_LOGIC_VECTOR(12 downto 0); -- Send Address to wreerom
datawrite JIN std_logic_vector( 7 downto 0); -- Main Send data to Write
ce :OUT STD_LOGIC :="1' -- Control Signal EEprom

oe :OUT  std_logic :='1% -- Control Signal EEprom

we :OUT std_logic :="1'; -- Control Signal EEprom

cbuffer :OUT  std_logic; -- Assign Buffer Direction

wr_cpl_flag :OUT  std_logic :='0"; - wreerom tell Write or Read Complete



addressout
dataread

dataout
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:OUT STD_LOGIC_VECTOR(12 downto 0);
:OUT  std_logic_vector( 7 downto 0); -- wreerom send read Data back to Main

- INOUT  std_logic_vector( 7 downto 0) );

Transmition Part PLC to PC -

COMPONENT transmit
PORT(  clock 1IN std_logic;
reset 1IN std_logic;
tdr_serial :IN std_logic_vector(7 dow

requestsend_flag  :IN std_logic;

tx

sendready.

END COMPONENT;

_flag : std_logie

Receive Part Form PC

COMPONENT receive

PORT(

clock

reset

getcomplete_flag

X

rdr_serial

receive_flag

END COMPONENT;

Watch Dog F_

1

COMPONENT watchdog

port(

clock
reset

rswatchdog

ﬂumﬁﬂﬂﬂsws’nﬁ

std_logic;

mWHWﬁa&ﬁﬂmuw137ﬂ1§h

TYPE STATE_TYPE IS (reset_pc,modeselect,fetch,decode,decode2,execute_out,updateinput,updateoutput,

updateoutput2, saveoutput,saveoutput?, execute_ld,execute_and,execute_setrst,
execute_tim,execute_cnt,execute_cnt2,execute_cnt3, execute_data,execute_data2,
execute_data3,execute_mov,execute_add,execute_sub,execute_cmp,saveprogram1,
saveprogram?2,saveprograma3,saveprogram4,saveprogram5, savetomem1,savetomemz2,

savetomem3,readprogram1,readprogram?2,readprogram3,monitor,monitor2 );
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SIGNAL state: STATE_TYPE;

SIGNAL memory_data_register : STD_LOGIC_VECTOR(15 DOWNTO 0);
SIGNAL register_AC : STD_LOGIC_VECTOR(15 DOWNTO 0);
SIGNAL addressrom : STD_LOGIC_VECTOR(12 DOWNTO 0);
SIGNAL rdr_serial,tdr_serial : STD_LOGIC_VECTOR( 7 DOWNTO 0);
SIGNAL program_counter : STD_LOGIC_VECTOR( 8 DOWNTO 0);
SIGNAL memory_address_register : STD_LOGIC_VECTOR( 8 DOWNTO 0);
SIGNAL datawrite,dataread : STD_LOGIC_VECTOR( 7 DOWNTO 0);
SIGNAL timebase : STD_LOGIC_VECTOR( 2 DOWNTO 0);

SIGNAL requestsend_flag, sendready_flag

SIGNAL getcomplete_flag,receive_flag
SIGNAL wr_start_flag,writeread_flag,wr_cp
SIGNAL dclock

SIGNAL memory_write

SIGNAL rswatchdog

BEGIN

memory : Ipm_ram_dq -

GENERIC MAP(Ipm_width

.- "“‘"""'""'l'{f * Qister);
stage0 : transmit ~ PORT MAP(€lock r d ;:; y_flag);
stage1 : receive PORT MAP( cl !! Jreset ,getcomplete_flag ,rx ,rdr_serial recei lag);

stage2 : wreerom  PORT MAP( clock‘leset Wwriteread_flag ,wr sbﬂag ,addressrom ,datawrite,

pﬂﬁﬂ ?“ﬂﬂﬁiﬂ Aniep)

-- Start Main process PLC PU -

PROCESSJﬁﬂﬂﬂ\ﬂﬂ‘iﬁu UAIINYAY

Vana le mc_flag : std_logic;

Variable r_register : std_logic;

Variable s_register : std_logic_vector( 7 downto 0);
Variable data_address : std_logic_vector( 7 downto 0);
Variable datal1_address,data2_address : std_logic_vector( 7 downto 0);
Variable monitoraddress : STD_LOGIC_VECTOR( 7 DOWNTO 0);

Variable data,data2,Correctdata : STD_LOGIC_VECTOR( 7 DOWNTO 0);



Variable

Variable
Variable
Variable
Variable
Variable
Variable
Variable
Variable
BEGIN

IF reset = '0' then

state <= reset_pc;
ELSIF (dclock'EVENT) AND (dclock =
case state is

when reset_pc =>

AHARINTHNMAY

AU IERINGINS
81
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numlinedata : STD_LOGIC_VECTOR( 9 DOWNTO 0);
instruction_register : std_logic_vector(11 downto 0);
register_counter : std_logic_vector(13 downto 0);
datal1_data,data2_data : std_logic_vector(15 downto 0);
highlowbyte :INTEGER range 0 to 1;

bitno - INTEGER range 0 to 15;

multiplex 1 INTEGER range 0 to 5;

timebaseselect 1 INTEGER range 0 to 2;

run : INTEGER range 0 to 5000;

— ResetPLCP,
program_co
memory_addre
register_ac
s_register
r_register
mc_flag
memory_write
-~ When Start PLC read ___F'::-'_f: :‘ ( ave to Internal Memmory ---

run )

highlowbyt 7

wr_start_flag

addressrom - <="0000000000000";

mc_flag

--- Run Mode Start at here --—-

led_run <='04
led_stop <="1"
state <= updateinput;

else



- Stop Mode start at here —
led_run <='1
led_stop <='04

-- Wait for "00000001" form PC --

if (receive_flag = '1') and (rdr_serial = "00000001" ) then
getcomplete_flag <="1
-- Send Data Back to Tell PLC program --
tdr_serial <="01100100"

requestsend_flag <="1";

end if;

-- Get Data from PC sav

else

end if;
when saveprogramz s>
— Wait for Nt

if (receive_flag E 1') then

numlme?ta = rdr_serial & "00"

A TEIVENINGINT

state <= ?veprogram:i

ammmmmw gAY

end if;

when saveprogram3 =>
if (addressrom(9 downto 0) < numlinedata ) then
if (receive_flag = '1') then
-- recevie already --
datawrite <= rdr_serial;

getcomplete_flag <='1";

115
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-- start write to eeprom Address be at //Addressrom// --
writeread_flag <='1
wr_start_flag <="1";

state <= saveprogram4;

else

led_run <="14

led_stop <='14

state <= saveprogram3;
end if;

elsif numlinedata = 0 then

state

A

state <= saveprograi

end if;
when saveprogram =

- Wait for gha

if modeswitch E b the

B
state

ﬂ%ﬁ?ﬂﬂﬂﬁﬂﬂ?ﬂﬁ

amﬁ%n%?ﬁﬂmwmaa

-- Read Data From EEprom Part -

when readprogram1 =>
- Delay for read data form EEprom --
if run <= 4000 then
run =run+1;

state <= readprogram1;



else
run =0
state <= readprogram2;

end if;

when readprogram?2 =>

- Read Data until End of program —

if (addressrom(9 downto 0) < "1100000000" ) then
writeread_flag <='04

wr_start_flag <="'1Y

state <= readprogra

else

end if;

when readprogram3=>

if (wr_cpl_flag =#1") the
wr_start_fl

addressrom

if highlowby

-- Firstg

. v .—.

..!
else_

117

- Secolhgzta lay at high byte cWete 16 bit Register_AC prepare for write —

AUYTRBENTHEY”

state <= savetgmem1;

179

’QWW ENﬂ‘iquJW]’W

led_run <=0
led_stop <='0";
state <= readprogram3;
end if;
when savetomem1 =>
memory_write <="14

state <= savetomem?2;

Y18 Y



when savetomem?2 =>
memory_write L="0%
state <= savetomem3;
when savetomem3 =>
memory_address_register <= memory_address_register + 1;

state <= readprogram1;

— Start PLC Part Program -

when updateinput => '
memory_address_registei =" put Address 380H --
program_counter
register_ac
memory_write
rswatchdog
state

when fetch => - Fetch
memory_add
state <= decodg

when decode => - Informatiq fro
program_counter
memory_addresé_re‘ 3 : ' 7 er(11 downto 4) + "110000000";
instruction_register := me """' dwnto 4);
data_address = --F a_regis 0 0);

bitno | giste oWnta 0));

-

state i
when decode2 => - DEGode In"
if (mp_flag =) and (instruction_register/= "111111110110") {he

state <& fetoh; - if jmp flag =@.Pon’t Operate any command

AULINENINEING

CASE instruction_register (11 dovﬁto 8) IS
Q Febet )

q s_register(7) := s_register(6);
s_register(6) := s_register(5);
s_register(5) := s_register(4);
s_register(4) := s_register(3);
s_register(3) := s_register(2);
s_register(2) := s_register(1);
s_register(1) := s_register(0);

s_register(0) := r_register;

FRHINIAINY1A Y
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r_register  := memory_data_register(bitno) and mc_flag;
state <= fetch;
when "0001" => -- LDl command --

s_register(7) = s_register(6);

s_register(6) = s_register(5);

s_register(5) = s_register(4);

s_register(4) = s_register(3);

s_register(3) = s_register(2);

s_register(2)

s_register(1);

s_register(1)
s_register(0)
r_register (bitno) ) and mc_flag;
state
when "0010" =

jister(bitno);

ta_register(bitno) );

119

Jata_register(bitno)) and mc_flag;

when "0101" =>
r_register

Se <

when 010 y X ‘
reg ~.—-': =
i

state .'LI = execute_out; AP

when "0111" => ‘— et Command -

FI Hﬁﬁuﬁﬂﬂﬁ WUNT

when 000"=> - Reset Command -

QRIBMIBRNAINYIAY

when "1001" => -- Timer Command --

if r_register = '0' then -- Reset buttom press clear counter value -
register_ac <="0000000000000000";
program_counter <= program_counter + 1;
state <= saveoutput;

else -- Execute Time Delay Command --

timebaseselect := bitno;

data_register(bitno)) ) and mc_flag;
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register_AC <= memory_data_register;

state <= execute_tim;

end if;
when "1010" => -- Counter Command --

if r_register = '1" then -- Reset buttom press reset counter value -
register_ac <="0000000000000000";
program_counter <= program_counter + 1;
state <= saveoutput;

else - Execute Count Command --
register_A \ "L eory_data register;
state .. v

end if; . é‘

when "1111" => xpand 1 LC

CASE

when "000
if r_registepi

ol T

o am_counter;
\
program_counter <= program__ “‘ nter + 1;

state <= fetc

ﬂUﬂ?‘Vl LI INEINT

if r_register 41 then

qmaqumﬁmwmaﬂ

ate <= execute_data;

else
program_counter <= program_counter + 1;
state <= fetch;
end if;
when "0011" => -- Mov Command --

if r_register = '1" then

memory_address_register <= program_counter;
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state <= execute_mov;

else
program_counter <= program_counter + 1;
state <= fetch;
end if;
when "1111" => -- Expand 2 PLC Command -

CASE instruction_register (3 downto 0) IS
when "0000" => -- And Block Command -

r regi er = r_register and s_register(0);

= s_register(1);
/ gister(2);
} ter(3);

s_register(4);

Jister or s_register(0);
e
r(1);

S ister(2);

= s_register(3);

eqgister(4);

s_register(7) ='0%
state <= fet
™
wh
-- Execute end command start program counter at 0000 —-
00"

ammmﬁf’“”ﬁﬁ*ﬁmaa

when "0011" => -- MC Command --

mc_flag :=r_register;
state <=fetch;
when "0100" => --MCC Command --
mc_flag :='1"
state <= fetch;
when "0101" =>
--JMP Command --
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jmp_flag :=notr_register;

state <= fetch;
when "0110" => -- JME Command --

jmp_flag :="'0";

state <= fetch;
when OTHERS =>

state <= fetch; -- NOP Command --
End case;

when OTHERS =>

End case;
when OTHERS =>

state
End case;

end if;

-- Start Execute PLC Col

when execute_out =>
register_AC(bitno) o Output at Specific bitnot --
memory_write .
state <= saveoutput;
when execute_setrst => -011%

if instruction_regi

else
' AC(bitno) <=0,
end if;

_ FAnnens

if register_ac(15) ='1" then -If‘)unter value is full,gtop count --

AW IR URANTY N

elsif (register_ac(14) ='0') and (timebase(timebaseselect) = '1') then

-- Pulse changed count value increase -
memory_address_register <= program_counter;
register_ac(14) <=4k

register_ac(13 downto 0) <= register_ac(13 downto 0) + 1
state <= execute_cnt2;

elsif (register_ac(14) ='1') and (timebase(timebaseselect) = '0') then
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-- Pulse change from High to Low -
program_counter <= program_counter + 1;
register_ac(14) <='04
state <= saveoutput;
else -- The same pluse come LS-high come high LS-Low come Low --
program_counter <= program_counter + 1;
state <=fetch;
end if;

when execute_cnt => -- Execute Counter Command --

if register_ac(15) = '1' then ue is full stop count --

program_counter

else e Tl ; jh ¢ ). LS-Low come Low --

end if;
]
when execute_cnt2 => 1I -- Load Timer/Counter Set Value -

program_counter _# <= program counter+1
¢ al

stﬂﬁﬂ TNENTNEINT

Wiii“fﬁ;w AN Y1276 2

memory_address_register <= instruction_register (7 downto 0) + "110000000";
state <= saveoutput;
when execute_data => -- Execute Data handling Command --
program_counter <= program_counter + 1;
memory_address_register <= memory_data_register(15 downto 8) + "110000000";

data2_address = memory_data_register(7 downto 0);
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state <= execute_data2;
when execute_data2 =>
data1_data = memory_data_register and "0011111111111111";
memory_address_register <= data2_address + "110000000";
state <= execute_data3;
when execute_data3 =>
data2_data = memory_data_register and "0011111111111111";
CASE opcode_register(7 downto 4) IS
when "0001" =>

state <= execute_cm
when "0010" => "
state
when "0011" =>
state
when OTHERS =
state
End case;
when execute_add =>

register_AC

memory_address_

state <= saveoutp

J X
when execute_sub => - EXecute S48 Comm

if data1_data > data2_data {he _ﬁ

register_AC <= ds

else

)

end If, 1
i

(]
memory_addre l register <= data_address + "110000000";..-

state <= saveout@t

e"“ﬂﬁﬂﬁjﬁlﬂﬂﬁ WEIN9

register_AC <= "0000009000000100";

QRIRIAIBUNINIAY

else

register_AC <= "0000000000000001";
end if;
memory_address_register <= "110010000";
state <= saveoutput;
when execute_mov => - Execute Mov Command --

program_counter <= program_counter + 1;



register_AC <= memory_data_register;
memory_address_register <= data_address + "110000000";
state <= saveoutput;

when saveoutput =>
memory_write <=1
state <= saveoutput?;

when saveoutput2 => -- Write to memory wait for Zero to low --
memory_write <='0";

state <= fetch;

when updateoutput => - Read dat
memory_address_registe ut 900 --
state <= updateo ~-._ﬁ__

when updateoutput2 => utputieeutput
output <=

state <= moni

- Send Data In Internal Mg
when monitor =>

if sendready_flag #'0' t

tdr_serial

requestsgnd_f

state <= mg

else
requestsend :
neiory_address_register <= monitoradress +#114009000"
ater RY )

end if; -

l

when monitor2 =>

case multiplex is ¢ F~%

“ﬂﬂﬁl’%ﬂ%ﬂﬂﬁﬂﬁl’ﬂ‘i

data = "01100011"

wemﬂewumw YIaY

data :="01100100";
correctdata := "10000000";
multiplex := 2;
when 2 => -- Send Address --
if monitoraddress = "00000000" then
data :="00000001";
correctdata(6) :='1";

else

125



end if;

data := monitoraddress;

end if;
multiplex := 3;
when 3 => -- Send Data Low byte -

if memory_data_register( 7 downto 0) = "00000000" then

data :="00000001";
correctdata(5) :=

else

data := memory_data_register( 7 downto 0);

end if;

data2 :=me
multiplex.;
when 4 =>

if data 00Q

end if;
monitoradg

multiplext= 5
when 5 =>

J-
if monitoraddress =100

ﬂﬂ'ﬁiﬂﬂwswa’

when others =>

Chie MEATUNNTY

end process;

-~ Divide Clock 25 MHz to 12.5 Mhz -

process (clock)

begin

if (clock'EVENT AND clock = '1') then

Y18 Y
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dclock <= not dclock:

end if;

end process;

--  Clock Divider Time base Generate --

process (clock)
Variable countclock : INTEGER range 0 to 25175 := 0;

Variable countx100,countx10000 : INTEGER range 0 to 100 := 100;
begin

if (clock'EVENT AND clock ='1') th
CASE countclock |
when 25175 =>

-- Time base 2 Period 10 Sec

timebase(1) <="'1", -“Fime base 1 Period 0.1 Sec

when o‘e

ﬂum%mw g1

countx100 = countx100% 1; L ¥
q Wf]) @:egsef(o] c=—ahlo u “ f] q ?]nggase 1 godﬂom Sec
when others =>
timebase(0) <="'0";
end case;
countclock := countclock + 1;
end if;
end process;

end a;
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- Subcircuit for Read/write program to Eeprom (User Memory)

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY wreerom IS

port(
clock 1IN std_logic;

reset CIN

writeread_flag :IN
wr_start_flag
addressrom
datawrite
ce
oe
we
cbuffer
wr_cpl_flag b
addressout Y ar | fi:e'é-- R(12 to 0);
dataread ‘
dataout
END wreerom;
ARCHITECTURE a OF wreerom IS
TYPE STATE_TYPE IS (wait_start write 3 fiitea foat end_cphwait_cpl);
SIGNAL state: STATE_TYPE; Silw——————— : /
SIGNAL dclock s . ’

BEGIN “

process(dclock,reset)

= ANUNTNYING

ARTRN I INEA

state <= wait_start;
ELSIF dclock'EVENT AND dclock = '1' THEN
case state is
when wait_start => - writeread_flag = 1 is write / = 0 is read -

addressout <= addressrom;
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wr_cpl_flag <='0%
ce <="1,
oe <="1}
we <='1

if (writeread_flag = '1') and (wr_start_flag = '1') then
dataout <= datawrite;
cbuffer  <='0
state <= write1;

elsif (writeread_flag = '0') and (wr_start_flag = '1') then

<=read?2; Qs

AHESNEN NGNS

if run <= 999 thlen

AT HEININGAY

<= read

else
run =05
state <=read3;
end if;
when read3 =>
dataread <= dataout;

oe <=Mt



state <=send_cpl;
when send_cpl =>

ce <="'1";

wr_cpl_flag <="1";

state <= wait_cpl;
when wait_cpl =>

if wr_start_flag = '0' then

wr_cpl_flag <='0";

state <= wait_start;

end case;
END IF;

end process;

- Divide Clock 25 MHz to 12.5 Mhz

process (clock)

begin

if (clock'EVENT AND clock = '1')
dclock <

end if;

end process;

—
ol
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; Subcircuit for Transmit Data to Computer ---

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;

USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY transmit IS

PORT(  clock - IN std_logic;
reset 1IN std_logic;

tdr_serial - IN std_logic_vector(7 doy

requestsend_flag : IN std_logic;
tx - OUT std_logic s
sendready_flag
END transmit;
ARCHITECTURE a OF transmit IS
TYPE STATE_TYPE IS (wait_sends
SIGNAL state: STATE_TYPE;
SIGNAL tsr_serial
SIGNAL dclock
BEGIN

process (dclock,reset)
Variable sertxclock : R foFLa

Variable counttxbitser

a".:*

Variable bitserial . INTEGER wef el b
begin -
IF reset = '0" then ' v

state <= wait_send; '!
!
ELSIF (dclock'EVENT) AND (dcloc '1 ) THEN

case state is

wnenwansﬂﬂﬁl’il“flﬁlﬂ‘iﬂﬁl”ﬂﬁ

AR iéii*i TWINgIae

<='0"; - Start Bit start signal to Zero --

sendready_flag <='0";
counttxbitser =0
sertxclock =0
state <= sendtx;

else
tx <='1

sendready_flag <='0";



state <= wait_send;
end if;
when sendtx =>
if sertxclock = 1311 then
CASE counttxbitser IS

WHEN Oto 7 =>
bitserial := counttxbitser;
tx <= tsr_serial(bitserial);

state <= sendtx;

-

stote_£=Bgndbs;

S

when sendready =>

if (requestse Qaflag

|
stale <= sendready;

else

ﬂﬁﬁ?ﬂ‘ﬂﬂ‘iw g3

end if;

ﬁmﬁﬁmmumw Y1 Y

end case;

end if;

end process;
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-~ Divide Clock 25 MHz to 12.5 Mhz -

process (clock)

begin

if (clock'EVENT AND clock = '1') then
dclock <= not dclock;

end if;

end process;

END a;
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- Sub Circui

LIBRARY IEEE;
LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL:

USE IEEE.STD_LOGIC_UNSIGNED.AL f

ENTITY receive IS A ﬁi.

PORT(  clock - IN std_logic; ————
reset 2 IN std_logie; ﬁs‘"

getcomplete_flag .44 std_logic

2 -

rdr_serial :0 ! std_logie

receive_flag elv std Iog:c ='0");
END receive;

ﬂ '
ARCHITECTURE a OF % EJ ’J Vl H VI 5 w EJ ﬂ
TYPE STATE_TYPE IS ( wq_recenve receive_startbit, recelve data,receive complete)'
SIGNAL state: STAT

SIGNAL rsrﬁlaﬁﬁ aﬁﬂim N/“ f] q T EJ
SIGNAL dcloc‘ : STD_LOGIC;

BEGIN

process (Dclock,reset)

Variable serrxclock - INTEGER range O to 1311 := 0;
Variable countrxbitser - INTEGERrange Oto 10 :=10;
Variable bitserial :INTEGERrange Oto  7;

begin



IF reset =

'0" then

state <= wait_receive;

ELSIF (dclock'EVENT) AND (dclock = '1') THEN

case state is
when wait_receive =>
if (ix ='0') then
-- Wait for start Signal from RS 232 -
countrxbitser =0

receive_flag <='0",

state <= receive_startbi

else

end if;
when receive_startbit =>

if (serrxclock =48

Z b

else

\

Serrxecioc

¥

state’ <= receive_startbit;

end if;

-t iney-

if (serrxclock = 1311 ) then

A9 Mﬂ‘s‘%ﬂfﬂﬁﬂ?

bitserial := countrxbitser -

rsr_serial(bitserial) <= rx

state <= receive_data;
else

-- Copy data to rdr_derial -

rdr_serial <= rsr_serial;

receive_flag <="1"

state <= receive_complete;
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end if;
serrxclock = 0;

countrxbitser := countrxbitser + 1;

else
-- Add clock for next tirﬁe =
serrxclock := serrxclock + 1;
state <= receive_data;

end if;

WHEN receive_complete =>

if getcomplete_flag = '0' then
state <= receive

else

end if;
WHEN OTHERS =>
state <= wait g
END CASE;
end if;

end process;

-~ Divide Clock 25 MHz to 12.5 Mhz

process (clock)

begin _‘..
if (clock'EVENT AND clg -‘u ="'1") then
dclock <= not d@oh /s
= FUEINENTNINT
end process; : L ‘
= _ ¢ -3 w
END a; |
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- Sub Circuit for interpal Watchdog

LIBRARY IEEE;

USE IEEE.STD_LOGIC_1164.ALL;

USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY watchdog IS

port( clock 1IN std_logic;
reset 1IN std_logic;
rswatchdog : std logic;

watchdogout
END watchdog;

ARCHITECTURE a OF watchdog IS
BEGIN
process(clock,reset)
Variable run 1 INTEGER rang
begin

IF reset ='0" then

run :=0;

else

end if;
END IF;

END a;

" AUEINENTNYING

ARANTUAMINGAE



AULINENINeINg
ARIANTUNNINGAE



138

Project Information e:\yut\vhdlplc\nplclLrpt
MAX+plus II Compiler Report File

Version 10.106/12/2001

Compiled: 09/04/2002 14:20:32

****x Project compilation was successful

NPLC1

*»* DEVICE SUMMARY **

Chip/ Input Output Bidir Memory Memory ILCs
POF Device Pins Pins Pins Bits %Utilized LCs %Utilized
nplcl EPFI10K70RC240-2 20 37 8 4% 2666 71%

User Pins: 20 37 8
Project Information
Device-Specific Information:

nplcl

** RESOURCE USAGE **

Embedded Column

Array Embedded Interco External
Block Cells Driven Interconnect
AS3 8/8 (100%) 4/8 (50%) 15/26( 57%)

D53 8/8 (100%) 5/8 (62%) 15/26( 57%)

Es3 8/8 (100%) 4/8 (50%) 15/26( 57%)

E'53 8/8 (100%) 4/8 (50%) 15/26( 57%)

Total dedicated input pins used
Total I/0 pins used:

Total logic cells used
Total embedded cells used
Total EABs used

Average fan-in:

Total fan-in:

Total input pins required:

Brequired

Total input I/O cell register

Total output pins required:

Total output I/0 cell ﬂﬂﬁjﬁ OVI§W EJF ﬂ i
Total buried I/0 cell

Total bidirectional pins required: QJ
Total reservedpq ﬁ@ﬂim%mqu Elqaﬂ
Total logic cell ﬁﬂ

Total flipflops r qulred

Total packed registers required:
Total logic cells in carry chains:
Total number of carry chains:

Total logic cells in cascade chains:
Total number of cascade chains:

Total single-pin Clock Enables required:

o ©O O ©o o o ©o

Total single-pin Output Enables required
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Logic cells inserted for fitting: 69
Synthesized logic cells: 1303/3744 (34%)

Device-Specific Information: e:\yut\vhdlplc\nplcl.rpt
nplcl
*x INPUTS **

Fan-In Fan-Out

Pin LC EC Row Col Primitive Code INP FBK ouT FBK Name
91 - = - - INPUT G 0 0 0 0 clock
110 S - - 10 BIDIR 0 1 0 2 dataouto
113 - = - 08 BIDIR 0 1 0 2 dataoutl
115 - = - 06 BIDIR 0 2 dataout2
117 E - - 03 0 2 dataouts3
119 = - S 02 0 2 dataout4
126 = e I - 0 2 dataouts
128 - < I - 0 2 dataoutsé
131 c & H - 0 2 dataout?
133 - - H - 0 1 inputo
136 - - H - 0 1 inputi
138 e ® G - 0 1 input2
141 - - G - 0 1 input3
143 - - G - 0 1 input4
146 - F - 0 1 inputs
148 F - 0 1 inputeé
151 - - E - 0 1 input?
90 - - - - 0 1 inputs
92 - - - - INPUT _,9’;'_" -. /4 : 0 1 input9
210 - - - —- ' 0 1 input1o
22 - - = 0 1 inputn
M - : Y ' 1 inputi2
51 - - T - 0 | 1 inputi13
39 - = F = INPUT 0 0 0 1 inputi4
15 - - B F g Fa 1 inputis
154 - 3 E ﬂ u gl:ﬁ Vl El ﬂ iw El m i’ 9 modeswitch
9 - - D 9 INPUT 0 0 reset

D -

<*QUTPUTS **

e YRR (TSR NHMATN O Y -

Fed By Fed By Fan-In Fan-Out

Pin LC EC Row Col Primitive Code INP FBK ouT FBK Name

116 - - - 5 OUTPUT 0 1 0 0 addressouto
118 2 5 - 02 OUTPUT 0 1 0 0 addressoutl
120 = - - 01 OUTPUT 0 1 0 0 addressout2
127 - - I - OUTPUT 0 1 0 0 addressout3
129 - 3 I - OUTPUT 0 1 0 0 addressout4
132 - - H - OUTPUT 0 1 0 0 addressouts
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137
139
142
144
147
149
152
109
110
113
115
117
119
126
128
131
157
159
114
162
158
161
163
55

48

50

53

240
62

20
21
24
23
56
230
153
111

HHm &M Q@ @ ° T

1 ' 1 i

O o = +H +H

H = - H Q Q g aQ !

c
C
C

ammmm NVE’YJV

= OUTPUT
£ OUTPUT
= OUTPUT
== OUTPUT
= OUTPUT
= OUTPUT
= OUTPUT
- OUTPUT
11 OUTPUT
10 TRI
08 TRI
06

© © O © o ©o o o o o
—

03
02

ﬁuﬁﬁ%aw5Wﬂ’

43 OUTPUT
- OUTPU 0 1
09 OUTPUT 0 1

LI

s B
ooomooobooo»_

OOOOOOOOOOOOOOOOOOOOOOOOO

¥

OOOOOOOOOOOOOOONNNNNNNNOOOOOOOOO

0
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addressouté
addressout7?
addressouts
addressout9
addressout10
addressoutil
addressout12
cbuffer

ce

dataouto
dataoutl
dataout2
dataouts3
dataouts4
dataouts
dataouté
dataout7?
led run
led_stop
oe

outputo
outputl
output2
output3
output4
outputs
outputsé
output7?
outputs
output9
outputio
outputil
outputi2

0 Outputi3

f] a ﬂputm
) putlis

0
0
0

rswatchdog
tx

we



AULINENINEINg
ARIANTAUNINGI1A Y



142

vee
)

Sw2
o o—
SW-SPST

SW5sV
1
2

CON2
SUPPLY 5V

CE
/ OE
WE

/
e
Al

AN TRINTS

L

O
|

PLC

Title

Revision

[ Sheet _of

18-Sep-2002.

Date:
File:




143

LELELLLT
PRRFFEER

e i
»

|u.

nCORAWING

e

o -

|22a88289

) unE‘n

, : l
§
PR PN P ﬂ . gl
5 Se—t = 8 3e |5 [ e M 3 a3, ., ; ]
airairsiirs el = o j
o RL ] H ]

13




: oy b H
ANan7I4LATA LR daN fL o4

2 ‘ NUUUle
7 o\

"e

| £
\Z 0

AULINENINeNg
ARIANTAUNIING 1A Y



145
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LY File
% & o '
NEW (a519ldsunsnautiulalug)
aziiujuAndeiansnsaidenidanld Aedn&s LD, LDI, END, SET, RST, NOP

) ] ] [l v !
aztfludrdsfdsiianunsaGudultsunsuduiulnld lnamasviaanaeusacada s
v
pialil

*
ﬂ-'. ‘

v o r Al 'J
LD, LDI 14 (Fu s unaag i 2.0 BLD W
- B =

| . T g T A
ansatloudn 10 - 131 dwdldmen Lbat O 031 §71%5"

g g.‘ nput Device Az 114 mﬁiu
1A Output A0 — A159

Q ,LE a5 UATUATNATRIANR

[ o ] ] 4 el it .-—-.-‘ i
AMIUAUAN Auxiliary Relay T/COZT/C50 viia GF

CMP (Compare) m@c’ﬂmmmm Wadonlun1siaen dauudnanag

S

AND, ANDI mu

Wsunsuduriilaazud : e ent List #azdl LD
vide LDI Ay 8

l@ﬂﬂﬂﬂ AND %32 ANDI
W1 Input Devic j put O0 — 031
mmumum Oﬂﬁﬂ‘ Wﬁmﬁxﬂjﬂljﬁ /C59 ‘1/15"(‘] GR,
EQ LE d1wfugnuanaaasida (Co ference
R TS A ST A

LLﬂﬂ\‘lQQ@i‘Lﬂﬂ@’mﬂ’]ﬁ‘ AND 3 ANDI LWN‘II'N L'ﬁumﬂfmu Statement List W@Sﬁ AND

1‘Ii ﬂﬁﬁﬁ%LNﬂQQ"lﬁ‘vLﬂﬂﬂLﬁ‘N LAY

138 ANDI i3

OR, ORI 1ilaA@n OR 1738 ORI WY Input Device AzuAnITY gunzatlaudn 10
— 131 dnFUEIUA Input 00 — 031 drMFUEIUA Output AO — A159 ArnFuenuAn
Auxiliary Relay T/CO - T/C59 %38 GR, EQ ,LE 41 5U8 U A THaIRIA1RI CMP

(Compare) wFagldarunsnadnTinlu Reference tiadatlunisidan enaminis OR
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%78 ORI 138N dqunananalsunsuduiulaaziianineasiinainnis OR e ORI VN

é‘ 1 o i QI z
U4 WAL Statement List fiazd OR 138 ORI 1finay

ANDB, ORB iiandn ANDB %378 ORB dauudmenalilsunsuduivlaaciandag

- 2o - -l
A7LNARINN1T ANDB 58 ORB N ulienfu Statement List Az ANDB wia
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AR LREI Y

Auxiliary Relay wsag14a107a603 u/- 171880 AIUUAAING
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X
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. " [} g
WA T PN v
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Tsunsuduiulaazuanineas END fintu iuiiea iy Statement List fass END 1y

3 1 " U 7 . - 1 1 A|
2 ialdArda END inluuda aglisgnunsaldAndedudnlUiia1#an glfarunsnazan
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