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--pci single readwrite

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

--Leonardo U0 0000000000 0ODOO0OODOOO
library exemplar ;
use exemplar.exemplar.all;

entity ReadWrite is

port (
LCLK : in std_logic;
LHOLD : in std_logic;
LHOLDA : out std_logic;

ADS1 : in std_logic;

BLAST1 : in std_logic;

--LBE# : in std_logic_vector(3 downto 0);
LWDRD1 : in std_logic;

LAD : inout std_logic_vector(31 downto 0);

-— LADIN : in std_logic_vector(7 downto 0);
—-— LADOUT : out std_logic_vector(7 downto 0);
DAT : out std_logic_vector(31 downto 0);

READY1 : out std_logic

)

attribute pin_number of LCLK : signal is "91";
attribute pin_number of LHOLD : signal is '143";
attribute pin_number of LHOLDA : signal is '144";

attribute pin_number of ADS1 : signal is "56";
attribute pin_number of BLAST1 : signal is '"54'";
--attribute array_pin_number of LBE : signal is

N (II113II’II114II’II115II’II116II) ;
attribute pin_number of LWDRD1l : signal is '"117";
attribute array_pin_number of LAD : signal is

(Il7oll s II71II s II72II s II73II s II74II s II75II s II78II s II79II s II80II ’II81II ’II82II ’II83II ’II84II ’II86II ’II87II’

II88II s II94II s II95II s II97II s II98II s II99II s ”100” s II101II ’II102II s II103II s II105II s II106II ’II107II’ II108II s II109II s II110II ’II111II) ;
--—attribute array_pin_number of LADIN : signal is

N (Il7oll’II71II’II72II’II73II’II74II’II75II’II78II’II79II) ;
-—attribute array_pin_number of LADOUT : signal is

N (”80” ’II81II ’II82II’ II83II’ II84II’ II86II’ II87II’ II88II) ;
attribute pin_number of READY1l : signal is "67";

end ReadWrite ;
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architecture RTL of ReadWrite is

signal ENABL
signal LWDRD
signal ADS

signal BLAST
signal READY
signal LADOU
signal DATIN

E :

T :

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic_vector(31 downto 0);
std_logic_vector(31 downto 0);

type STATE_TYPE is (IDLE, START, WAITSTATE1, WAITSTATE2, LAST);
signal CURRENT_STATE, NEXT_STATE : STATE_TYPE ;

begin

LWDRD <= LWDR
ADS <= ADS1;

BLAST <= BLAS
READY1 <= REA
DAT <= DATIN;

D1;

T1;
DY;

--00000dob inowt 00 O0O0OO0OOOOOO
LAD <= DATIN when ENABLE = °’0’ and LWDRD = ’0°’ else "ZZZZZZZZ7ZZ7Z777Z2Z7227Z7Z727227ZZ2727Z7277" ;

--0000O00o0bodgnb LHoLp 0000 LHOLDAO O O
process (LCLK) begin
if (LCLK’event and LCLK= ’1’) then

if LHOL

D =

’1’ then

LHOLDA <= LHOLD ;

else

LHOLDA <= ’0’;

end if;
end if;
end process;

--gobopogoobooooo

process (LCLK) begin

if (LCLK’event and LCLK=’1’) then
CURRENT_STATE <= NEXT_STATE;

end if;
end process;

--0googo

process (ADS, LWDRD, BLAST) begin

--0good
READY <= 1
ENABLE <=’

RN

).

5
175

case CURRENT_STATE is

--IDLE 0000 pcId0nonOng

when IDLE =
READY <=

>
210

ENABLE <= ’1’;

if ADS =

’o’

then

NEXT_STATE <= START;

else

NEXT_STATE <= IDLE;

end if;

--START BLASTOUODOOODOOODO

when START
READY <=

=>
’1’;

ENABLE <= ’0’;

if BLAST

else

= ’0’ then
NEXT_STATE <= WAITSTATE1;

NEXT_STATE <= START;

end if;

--WAIT 00000
when WAITSTATE1 =>

READY <=

’o’

ENABLE <= 07,
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NEXT_STATE <= WAITSTATE2;

when WAITSTATE2 =>
READY <= ’0’;
ENABLE <= ’0’;

NEXT_STATE <= LAST;

—-LAST 000000
when LAST =>
READY <= ’17;
ENABLE <= ’1°’;

if ADS = 1’ and BLAST = ’1°’ then
NEXT_STATE <= IDLE ;
elsif ADS = 0’ then
NEXT_STATE <= START;
end if;
end case;
end process;

--000000000D00D0 ENABLED LWDRD OO OO0 ReadWrite
process(ENABLE, LWDRD) begin
if (LCLK’event and LCLK=’1’) then
if ENABLE = ’0’ then
if LWDRD = ’1’ then
DATIN <= LAD;
elsif LWDRD = ’0’ then
LADOUT <= DATIN;
end if;
end if;
end if;
end process;

end RTL;

A2 2000000000

--pci readwrite 2000000000
--01/12/12

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

--Leonardo U0 0000000000 0ODOO0OODOOO
library exemplar ;
use exemplar.exemplar.all;

entity ReadWrite is

port (
LCLK : in std_logic;
LHOLD : in std_logic;
LHOLDA : out std_logic;

ADS1 : in std_logic;

BLAST1 : in std_logic;

--LBE1 : in std_logic_vector(3 downto 0);
LWDRD1 : in std_logic;

LAD : inout std_logic_vector(31 downto 0);
LA : out std_logic_vector(7 downto 0);
--DAT1 : out std_logic_vector(31 downto 0);
--DAT2 : out std_logic_vector(31 downto 0);

READY1 : out std_logic
);
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attribute pin_number of LCLK : signal is "91";
attribute pin_number of LHOLD : signal is '143";
attribute pin_number of LHOLDA : signal is '144";

attribute pin_number of ADS1 : signal is '"56";
attribute pin_number of BLAST1 : signal is '"54'";
--attribute array_pin_number of LBE : signal is

J— (II113II’II114II’II115II’II116II) ;
attribute pin_number of LWDRD1l : signal is "117";
attribute array_pin_number of LAD : signal is
(II111II s II110II ’II109II s II108II s II107II s II106II ’II105II’ II103II s II102II s II101II ,”100”, II99II’ II98II s II97II s
II95II s II94II s II88II s II87II s II86II s II84II s II83II s II82II s II81II s II80II s II79II s II78II s
II75II s II74II s II73II s II72II s II71II s Il7oll) ;
attribute array_pin_number of LA : signal is
(II131II s II129II ’II128II s II127II s II126II s II12OII ’II119II’ II118II) ;
attribute pin_number of READY1l : signal is "67";

end ReadWrite ;

architecture RTL of ReadWrite is
—--pCI9054 00 0000O00O0O00OO0O
signal ENABLE : std_logic;
signal LWDRD : std_logic;
signal ADS : std_logic;
signal BLAST : std_logic;
signal READY : std_logic;
——DATAOOO0OO0OO0DO0O0O00O0O
signal COUNTW : std_logic_vector(3 downto 0);
——000000000000000
signal LADOUT : std_logic_vector(31 downto 0);
signal DATOUT : std_logic_vector(31 downto 0);
——-LADO 0000000000000 00O000O000
signal EN1 : std_logic;
signal EN2 : std_logic;
signal EN3 : std_logic;
——20000000 DATAOOOODOOO
signal DATIN1 : std_logic_vector(31 downto 0);
signal DATIN2 : std_logic_vector(31 downto 0);
-—0o0ooooa
type STATE_TYPE is (IDLE, START, WAITSTATE, LAST);
signal CURRENT_STATE, NEXT_STATE : STATE_TYPE ;

begin

LWDRD <= LWDRD1;
ADS <= ADS1;

BLAST <= BLAST1;
READY1 <= READY;

-—-00000ddb inowt DO OO0OOO0OOOOOO

LAD <= LADOUT when ENABLE = °’0’ and LWDRD = °’0°’ else "ZZZZZZZZZZZ77Z7Z2Z227Z7Z727227ZZ22727277Z7" ;

LA <= "00000111" when ENABLE =’0’ and LWDRD = ’0’ else "ZZZZZZZZ"; -—0000O 700000000
d
DATIN1 <= LAD when EN1
DATIN2 <= LAD when EN2

= 1’ else "ZZZZ7Z7Z772772727727772727727727277Z727Z7Z77Z777" ;
= 1’ else "ZZZZ7Z7Z7727772772777272772777277Z727Z7Z772777" ;
0000000000 LHoLDO OO O LHOLDAO OO
process (LCLK) begin
if (LCLK’event and LCLK= ’1’) then
if LHOLD = ’1’ then
LHOLDA <= LHOLD ;
else
LHOLDA <= ’0’;
end if;
end if;
end process;

--gobopogoobooooo
process (LCLK) begin
if (LCLK’event and LCLK=’1’) then
CURRENT_STATE <= NEXT_STATE;
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end if;
end process;

--0googo
process (CURRENT_STATE, ADS, LWDRD, BLAST) begin

--00Qo0ogooo
READY <= ’1°;
ENABLE <= ’1’;

case CURRENT_STATE is

—-IDLE 0000 pPCIOOOOOO
when IDLE =>

READY <= ’17;

ENABLE <= ’1°’;

if ADS = ’0’ then
NEXT_STATE <= START;
else
NEXT_STATE <= IDLE;
end if;

——-START BLASTOOOODOOOOO
when START =>

READY <= ’17;

ENABLE <= ’0’;

if BLAST = ’0’ then
NEXT_STATE <= WAITSTATE;
else
NEXT_STATE <= START;
end if;

--WAIT 00000
when WAITSTATE =>
READY <= 0’ ;
ENABLE <= ’0’;

NEXT_STATE <= LAST;

—-LAST 000000
when LAST =>
READY <= ’17;
ENABLE <= ’1’;

if ADS = 1’ and BLAST = ’1’ then
NEXT_STATE <= IDLE ;
elsif ADS = 0’ then
NEXT_STATE <= START;
end if;
end case;
end process;

--ADSO o000 COUNTDO 10000
process (ADS) begin
if (falling_edge (ADS)) then
COUNTW <= COUNTW + 1;
end if;
end process;

--READYO OODOODO COUNTRO DO OODOO
—--process (READY) begin
—--if (READY’event and READY='1’) then
—-—COUNTR <= COUNTR + 1;
——end if;
-—end process;

——00000000000 ENABLED LWDRD O OO O O ReadWrite
--COUNT O0000000000 LADOOOO0DOO0OOOO00O0O
process (LCLK, ENABLE, LWDRD, COUNTW) begin
if (LCLK’event and LCLK=’1’) then
if ENABLE = ’0’ then
if LWDRD = ’1’ then
if COUNTW = '"0001" then
EN1 <= *1°;
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EN2 <= ’0’;
EN3 <= ’0’;
elsif COUNTW = "0010" then
——-DATIN2 <= LAD;
EN1 <= ’0’;
EN2 <= 1°;
EN3 <= ’1°;
else
EN1 <= ’0’;
EN2 <= ’0’;
EN3 <= ’1°;
end if;
end if;
end if;
end if;
end process;

process(EN3) begin
if EN3 =’1’ then
DATOUT <= DATIN1 + DATIN2;
end if;
end process;

process(LCLK, ENABLE, LWDRD) begin
if (LCLK’event and LCLK=’1’) then
if ENABLE = ’0’ then
if LWDRD = ’0’ then
LADOUT <= DATOUT;
end if;
end if;
end if;
end process;

end RTL;

A3 000O0ODOOO0OODODODOODODOOOOO

--pci lpm_ram_dq OOOOO burst 00O
--02/01/08

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

--Leonardo U0 0000000000 OOO0OODOOO
library exemplar ;
use exemplar.exemplar.all;

entity burstreadwrite is

port (
LCLK : in std_logic;
LHOLD : in std_logic;
LHOLDA : out std_logic;

ADS1 : in std_logic;

BLAST1 : in std_logic;

LBEl : in std_logic_vector(3 downto 0);
LWDRD1 : in std_logic;

LAD : inout std_logic_vector(31 downto 0);
LA : in std_logic_vector(31 downto 2);

READY1 : out std_logic;

CONF_LED : out std_logic

--PIC_RA : out std_logic_vector(5 downto 0);
—-PIC_RCO : out std_logic;

--USB_RESET : out std_logic;

-—-BIGENDN : out std_logic;
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--U_D_Li : out std_logic;
—--U_D_Lo : out std_logic;
--LINTN : out std loglc
--D_E : out std_logic;
--LRESETN : out std loglc
——WAITN : out std_logic;
--BREQI : out std_logic;
—--BREQO : out std_logic;
--LSERRN : out std_logic;
--DP : out std_logic_vector(S downto 0);
--BTERMN : out std_logic

);

attribute pin_number of LCLK : signal is "91';
attribute pin_number of LHOLD : signal is "143";
attribute pin_number of LHOLDA : signal is "144";

attribute pin_number of ADS1 : signal is "56";
attribute pin_number of BLAST1 : signal is 'b54";
attribute array_pin_number of LBEl : signal is

(II113II’II114II’II115II’II116II) ;
attribute pin_number of LWDRD1l : signal is '"117";
attribute array_pin_number of LAD : signal is
(II111II s II110II s II109II s II108II s II107II s II106II s II105II s II103II s II102II s II101II s II100II s II99II s II98II s
II97II s II95II s II94II s II88II s II87II s II86II s II84II s II83II s II82II s II81II s II80II s II79II s
II78II s II75II s II74II s II73II s II72II s II71II s Il7oll) ;
attribute array_pin_number of LA : signal is
(II161II II158II II157II II156II II154II II153II II152II II151II II149II II148II II147II II146II II144II II143II
II142II II141II II138II II137II II136II II134II II133II II132II II131II II129II II128II II127II II126II II12OII II119II II118II)
attribute p1n number of READY1 : s1gnal is ”67”'
attribute pin_number of CONF_LED : signal is ”30”;

end burstreadwrite ;
architecture RTL of burstreadwrite is

--PCI9054 00000000000
signal ENABLE : std_logic;
signal LWDRD : std_logic;
signal ADS : std_logic;
signal BLAST : std_logic;
signal READY : std_logic;

signal LBE : std_logic_vector(3 downto 0);

--lpm_ram_dgq O0OO0O
signal LADOUT : std_logic_vector(31 downto 0);

--lpm_ram_dgq ODO0OO0OOODOODO
signal LPM_ADDR : std_logic_vector(7 downto 0);

--lpm_ram_dqUO O 0OOD0OOO
—-signal LAD_IN : std_logic_vector(31 downto 0);

—--signal LADc : std_logic_vector(31 downto 0);
--1lpm_ram_dq [ Write Enable I [

signal BYTEN : std _logic_vector(3 downto 0);
signal WRITE1 : std_logic;

signal WRITE2 : std_logic;

signal WRITE3 : std_logic;

signal WRITE4 : std_logic;

signal A31_28 : std_logic_vector(3 downto 0);
signal EN_ READ : std_logic;
signal UPPER : std_logic_vector(3 downto 0);
signal ADDRCHNT : std_logic;
signal CHIPSL : std_logic;

-——-0googo
signal AA : std_logic_vector(31 downto 0);

signal BB : std_logic_vector(31 downto 0);

signal ANS : std_logic_vector(31 downto 0);
signal ADDER : std_logic;
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--00000000000000O00COOOO0O0O0O0O0O0O0OCOOODOOO0
--signal GN : std_logic ;
-—-0o0oocbOo0oo000ooooooooon

type STATE_TYPE is (IDLE, START, BURST, WRITEREPEAT, READREPEAT, LAST);

signal CURRENT_STATE, NEXT_STATE : STATE_TYPE ;

component lpmram

port (
inclock : in std_logic;
data : in std_logic_vector(7 downto 0);
address : in std_logic_vector(7 downto 0);
we : in std_logic;
q : out std_logic_vector(7 downto 0)
);

end component;

begin

——0o000000ooooboooooooobbooooooooboooooo
——PIC_RA <= '"000000" when GN =1’ else "ZZZZZZ";
——PIC_RCO <= ’0’ when GN =’1’ else ’Z’;
——USB_RESET <=’0’ when GN=’1’ else ’Z’;
——BIGENDN <=’0’ when GN=’1’ else ’Z’;

—-U_D_Li <=’0’ when GN=’1’ else ’Z’;
—-U_D_Lo <=’0’ when GN=’1’ else ’Z’;
——LINTN <=’0’ when GN=’1’ else ’Z’;
--D_E <=’0’ when GN=’1’ else ’'Z’;
——LRESETN <=’0’ when GN=’1’ else ’Z’;
——WAITN <=’0’ when GN=’1’ else ’Z’;
—--BREQI <=’0’ when GN=’1’ else ’Z’;
—--BREQO <=’0’ when GN=’1’ else ’Z’;
——LSERRN <=’0’ when GN=’1’ else ’Z’;
—--DP <="0000" when GN=’1’ else "ZZZZ";
——BTERMN <=’0’ when GN=’1’ else ’Z’;

--LPM_RAM_ DQ D00OO0OO0O0ODODODOOOODO
MEM1: lpmram
port map
(inclock => LCLK, data => LAD(7 downto 0), address =>
LPM_ADDR, we =>WRITE1,
q => AA(7 downto 0) );

MEM2: lpmram
port map
(inclock => LCLK, data => LAD(15 downto 8), address =>
LPM_ADDR, we =>WRITE2,
q => AA(15 downto 8));

MEM3: lpmram

port map

(inclock => LCLK, data => LAD(23 downto 16), address =>
LPM_ADDR, we =>WRITE3 ,

q => AA(23 downto 18));

MEM4: lpmram

port map

(inclock => LCLK, data => LAD(31 downto 24), address =>
LPM_ADDR, we =>WRITE4,

q => AA(31 downto 24));

LWDRD <= LWDRD1;

ADS <= ADS1;

BLAST <= BLASTI;

READY1 <= READY;

LBE <= LBEl;

A31_28 <= LA(31 downto 28);
—-LAD_IN <= LAD;

—00000000 incutO0 0000000000
LAD <= LADOUT when EN_READ = ’1’ else (others => ’Z’);
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—-LA <= (others => ’Z’) when GN =’1’ else (others => ’Z’);

--LPM_RAM_DQ [0 Write ENABLE [ UOOO
BYTEN <= LBE(3 downto 0) when LWDRD =’1’ and UPPER ="0010" else "1111";

--LA(31 downto 28) J0 000 UPPEROO DO OO
process (LCLK, LHOLD, ADS) begin
if (LCLK’event and LCLK=’1’) then
if LHOLD =’1’ and ADS =’0’ then
if A31_28 ="0010" then
UPPER <= A31_28;
end if;
else
UPPER <= UPPER;
end if;
end if;
end process;

-—-000000000D0 LHoLDO OO0 LHOLDAO OO
process (LCLK) begin
if (LCLK’event and LCLK= ’1’) then
if LHOLD = ’1’ then
LHOLDA <= LHOLD ;
else
LHOLDA <= ’07;
end if;
end if;
end process;

—--LPM O00O0O0O0O0O0O0O
process (LCLK, ADS, BLAST, LWDRD, ADDRCNT)begin
if (LCLK’event and LCLK =’1’) then
if ADS = 0’ then
LPM_ADDR <= LA(9 downto 2);
elsif BLAST =’1’ and LWDRD =’0’ and ADDRCNT = ’1’ then
LPM_ADDR <= LPM_ADDR + ’1°
else
LPM_ADDR <= LPM_ADDR;
end if;
end if;
end process;

—0000000ooooaoo
process (LCLK) begin
if (LCLK’event and LCLK=’1’) then
CURRENT_STATE <= NEXT_STATE;
end if;
end process;

—Q00oood
process (CURRENT_STATE, ADS, BLAST) begin

--0opooooo

—-—READY <= ’1°;
——ENABLE <= ’17;
——CHIPSL <= ’17;
—-—ADDRCHNT <= ’0’

case CURRENT_STATE is
—-IDLE 0000 pPCIOOOOOO
when IDLE =>

READY <= ’1°;

ENABLE <= ’1°;

CHIPSL <= ’1°;

ADDRCNT <= ’07;

if ADS = ’0’ then
NEXT_STATE <= START;
else
NEXT_STATE <= IDLE;
end if;

—--START OO0 000O000O00OO0O0O0O0
when START =>
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READY <= ’1’;

ENABLE <= ’17;
CHIPSL <= ’'0’;
ADDRCNT <= ’17;

if BLAST = ’1’ then
NEXT_STATE <= BURST;
else
NEXT_STATE <= START;
end if;

——-BURST CYCLE START
when BURST =>
READY <= ’0’;
ENABLE <= ’0’;
CHIPSL <= ’0’;
ADDRCNT <=’0";

if LWDRD = ’1’ then
NEXT_STATE <= WRITEREPEAT;
elsif LWDRD =’0’ then
NEXT_STATE <= READREPEAT;
end if;

-—-BURST WRITE REPEAT

when WRITEREPEAT =>
READY <= ’1’;
ENABLE <=’0’;
CHIPSL <= ’0’;
ADDRCNT <= ’07;

if BLAST = ’1’ then
NEXT_STATE <= BURST;
elsif BLAST =’0’ then
NEXT_STATE <= LAST;
end if;

-—-BURST READ REPEAT

when READREPEAT =>
READY <= ’0’;
ENABLE <= ’0’;
CHIPSL <= ’'0’;
ADDCNT <= ’0’;

if BLAST = ’1’ then
NEXT_STATE <= READREPEAT;

elsif BLAST = ’0’ then
NEXT_STATE <= LAST;

end if;

—-BURST CYCLE LAST
when LAST =>
READY <= ’17;
ENABLE <= ’1’;
CHIPSL <= ’1’;
ADDRCNT <=’0";

if ADS =’0’ then
NEXT_STATE <= START;
else
NEXT_STATE <= IDLE;
end if;

end case;
end process;

—--LPM_RAM 0O00O0O00O0O0O0OOO0OO0O
process(LCLK, LWDRD, ENABLE) begin
if (LCLK’event and LCLK=’1’) then
if LWDRD=’0’ and ENABLE =’0’ then
EN_READ <= ’1’;
else
EN_READ <= ’0’;
end if;
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end if;
end process;

--00b0oboo0obob tepgogog

—-LPM 0 Write Enable 0O OODOOO0O
process(LCLK, CHIPSL, BYTEN) begin
if (LCLK’event and LCLK=’1’) then
if CHIPSL =’0’ and BYTEN(0)=’0’ then
CONF_LED <= LAD(0Q);
else
CONF_LED <= ’07;
end if;
end if;
end process;

--1lpm_ram_dq [0 Write Enale UOUODOOOOOOO
process(LCLK, CHIPSL) begin
if (LCLK’event and LCLK='1’) then
if CHIPSL = 0’ and BYTEN(O) =’0’ then
WRITE1 <= ’17;
elsif CHIPSL =’0’ and BYTEN(1) =’0’ then
WRITE2 <= ’17;
elsif CHIPSL =’0’ and BYTEN(2) =’0’ then
WRITE3 <= ’17;
elsif CHIPSL =’0’ and BYTEN(3) =’0’ then
WRITE4 <=’17;
else
WRITE1 <=’07;
WRITE2 <=’07;
WRITE3 <=’07;
WRITE4 <=’07;
end if;
end if;
end process;

--000000000
process(LCLK, ADDER, AA) begin
if (LCLK’event and LCLK=’1’) then
if ADDER = ’1’ then
ANS <= AA + BB ;
end if;
if AA = "00000000000000000000000000000000"
LADOUT <= ANS;
else
BB <= ANS;
end if;
end if;
end process;

end RTL;

and ADDER <=

’1’

then
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#include <windows.h>
#include '"resource.h"
#include <stdio.h>
#include <time.h>
#include "testp5_lib.h"

BOOL InitApplication( HANDLE hInstance );

HWND InitInstance( HANDLE hInstance, int nCmdShow );
LRESULT PASCAL Testp5WndProc( HWND hWnd, UINT uMsg,

WPARAM wParam, LPARAM 1Param );
VOID GoModalDialo§BoxParam( HINSTANCE hInstance, LPCSTR
lpszTemplate, HWND hWnd,

DLGPROC 1pDlgProc, LPARAM 1Param );
BOOL PASCAL ReadWriteDlgProc( HWND hDlg, UINT ulMsg, WPARAM wParam, LPARAM 1Param );

char gszAppName[] = "O000O0O00O0O "
char gszTestpbClass[] = "TestpbWndClass';

// The main window loop.
// WinMain() opens a handle for TestP5, and then creates the main menu window.
int PASCAL WinMain( HINSTANCE hInstance, HINSTANCE
hPrevInstance,
LPSTR lpszCmdLine, int nCmdShow )
{
HWND hTestP5Wnd;
MSG msg;
TESTP5_HANDLE hTESTP5 = NULL;
BOOL fUseInt = FALSE; // by default - do not install interrupts

if ('hPrevInstance)
if (!'InitApplication( hInstance ))
return FALSE;

if (TESTP5_Open (&hTESTP5, TESTPS5_DEFAULT_VENDOR_ID,
TESTPS5_DEFAULT_DEVICE_ID, 1, fUselnt ?
TESTP5_QPEN_USE_INT : 0 ))

{
char msg[256];
sprintf (msg, "Error while opening TestP5 hardware:\n’%s", TESTP5_ErrorString);

MessageBox( NULL, msg, "OO0O ", MB_OK | MB_ICONERROR );
return FALSE;

if (NULL == (hTestP5Wnd = InitInstance( hInstance, nCmdShow )))
return FALSE;
while (GetMessage( &msg, NULL, O, 0 ))
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TranslateMessage( &msg );
DispatchMessage( &msg );
b

if (hTESTP5) TESTP5_Close(hTESTP5);

return (int) msg.wParam;

}

// Initilization. This registers information such as window classes.
BOOL InitApplication( HANDLE hInstance )

WNDCLASS wndclass;

// register Testpb window class

wndclass.style = 0;
wndclass.lpfaWindProc = TestpSWndProc;
wndclass.cbClsExtra = 0;
wndclass.cbWndExtra = 0;
wndclass.hInstance = hInstance;
wndclass.hIcon = LoadIcon( hInstance, MAKEINTRESOURCE( SPEAKERICON ) );
wndclass.hCursor = LoadCursor( NULL, IDC_ARROW );

wndclass.hbrBackground = (HBRUSH) (COLOR_WINDOW + 1);
wndclass.lpszMenuName = MAKEINTRESOURCE( TESTPSMENU );
wndclass.lpszClassName = gszTestpbClass;

return RegisterClass( &wndclass );

}

// Initializes instance specific information.
EWND InitInstance( HANDLE hInstance, int nCmdShow )

HWND hTestp5Wnd;

// create the Testp5 window

hTestp5Wind = CreateWindow( %szTestPEClass, szApplame,
S_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT,
CW_USEDEFAULT, CW_USEDEFAULT,
NULL, NULL, hInstance, NULL );

if (NULL == hTestp5Wnd)
return NULL;

ShowWindow( hTestp5Wnd, nCmdShow );
UpdateWindow( hTestp5Wnd );

return hTestp5Wnd;
b

// WinDriver OO O OD
// 00000000000 WinDriver 00000 DODOOOODODODO
BOOL PCI_Get_WD_handle(HANDLE *phWD)

WD_VERSION ver;
*phWD = WD_Open();

// Check whether handle is valid and version OK
if (*phWD==INVALID_HANDLE_VALUE)

{
MessageBox( NULL,

"Cannot open WinDriver device", "O OO ", MB_OK | MB_ICONERROR );
return FALSE;

BZERO(ver);
WD_Version(*phWD,&ver);

if (ver.dwVer<WD_VER)
MessageBox( NULL,
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"error - incorrect WinDriver version", "OODO ", MB_OK | MB_ICONERROR );
WD_Close (*phWD);

*phWD = INVALID_HANDLE_VALUE;

return FALSE;

}

TESTP5_HANDLE TESTP5_LocateAndOpenBoard(DWORD dwVendorID, DWORD dwDeviceID, BOOL fUseInt)

{
DWORD cards, my_card;
TESTP5_HANDLE hTESTP5 = NULL;
char msg[256];

if (dwVendorID==0) return NULL;
cards = TESTP5_CountCards (dwVendorID, dwDeviceID);
%f (cards==0)

sprintf (msg, "%s", TESTP5_ErrorString);

MessageBox( NULL, msg, "OO0O ", MB_OK | MB_ICONERROR );
return NULL;

else if (cards==1) my_card = 1;
else

{
DWORD i;

i=0;
if (i>=1 && i <=cards) my_card = i;
else

MessageBox( NULL, "Choice out of range'", "OUO ", MB_OK | MB_ICONERROR );
return NULL;

if (TESTP5_Open (&hTESTP5, dwVendorID, dwDevicelD,
my_card — 1, fUseInt ?

%ESTP5_OPEN_USE_INT :0))
}

else

sprintf (msg, "%s", TESTP5_ErrorString);
MessageBox( NULL, msg, "OOO ", MB_OK | MB_ICONERROR );
¥

return hTESTP5;

// 00000000
void TESTP5_AccessRangesWrite(TESTPS5_HANDLE hTESTP5, HWND hDlg)

{
DWORD addr, write_data; // 00O OO0O0O00OOOO

TESTP5_ADDR ad_sp = 0; // 0000000 CO0O0OOOOO BAROO OO
time_t rtimer, nowtime, oldtime;
time_t *timer = &rtimer;
char msgl[266]; // O0O0DOO0O

if (M TESTP5_IsAddrSpaceActive(hTESTPS, ad_sp)) //BAROOOUIO0OOOOOODO

{
MessageBox( NULL,

"No active memory or IO ranges on board!", "OOO ", MB_OK | MB_ICONERROR );
return;

write_data = GetDlgItemInt(hDlg, IDC_WRITE, NULL, FALSE); //000000
%or(addr =0; addr < 0x8 ;addr +=4) //0x000 0x80 32bit ODODOO

//TESTP5_WriteDword (hTESTPS, ad_sp, addr, write_data); // O0OO0OOOOO
//read_data = TESTP5_ReadDword(hTESTPS, ad_sp, addr); // O000OOOOOO
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UpdateWindow(hDlg); // O00OOOOOOODODDOOO

sprintf (msg, "%84",
SetDlgItemText (hDlg,

sprintf (msg, "%2X",
SetDlgItemText (hDlg,

write_data);
IDC_WRITEDATA, msg);

addr) ;
IDC_WRITEADD, msg);

oldtime = time(timer);

62

do
nowtime = time(timer);
while(nowtime == oldtime);

}

//00000000
void TESTP5_AccessRangesRead(TESTP5_HANDLE hTESTP5, HWND hDlg)

{
DWORD addr, write_data, read_data; // 0J0O0O0OD0O00O0OODOOO,D0000000

TESTP5_ADDR ad_sp = 0; // 0000000000000 BAROO OO
time_t rtimer, nowtime, oldtime;
time_t *timer = &rtimer;
boolean readerror; //0000000000 orO0
char msgl[266]; // O0O0DOO0O

if (M TESTP5_IsAddrSpaceActive(hTESTPS, ad_sp)) //BAROOOUIO0OOOOOODO
{
MessageBox( NULL,

"No active memory or IO ranges on board!", "OOO ", MB_OK | MB_ICONERRCR );
return;

write_data = GetDlgItemInt(hDlg, IDC_WRITE, NULL, TRUE); //000000
%or(addr =0; addr < 0x8 ;addr +=4) //0x000 0x080 32bit OO OO

TESTP5_WriteDword(hTESTP5, ad_sp, addr, write_data); // 0O O0OOO0ODOOO
read_data = TESTP5_ReadDword(hTESTP5, ad_sp, addr); // OOOOOOOO

UpdateWindow(hDlg); // O00OOOOOOODODDOOO

sprintf (msg, "%84",
SetDlgItemText (hDlg,

sprintf (msg, "%2X",

read_data);
IDC_READ, msg);

addr) ;

SetDlgItemText(hDlg, IDC_READADD, msg);
if (read_data != write_data)
{

readerror = 1;
MessageBox( NULL, "OOOOUOOUOO \nOOOOOOOOOOOOOOO","00O0O ",MB_OK | MB_ICONERROR);

break;

else
readerror =0;

oldtime = time(timer);

do
nowtime = time(timer);
while(nowtime == oldtime);

if (readerror ==
MessageBox( NULL, "OOD0OO0O0O0OO0ODOOO0ODOO ","00000 ", MB_OK | MB_ICONASTERISK);
¥
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// 00000000
LRESULT PASCAL Testp5WndProc( HWND hWnd, UINT uMsg, WPARAM wParam, LPARAM 1Param )

switch (uMsg)

{
case WM_COMMAND:
?witch ( LOWORD( wParam ) )

case IDM_TESTPROGRAM: //00000000OO0O]0OOOOOOO
GoModalDialogBoxParam( (HINSTANCE) GetWindowLong( hWnd, GWL_HINSTANCE ),
MAKEINTRESOURCE( WRITEREADBOX ), hWnd,
ReadWriteDlgProc,
(LPARAM) NULL);
break;

case IDM_EXIT: //[001000000D0O
PostMessage( hWnd, WM_CLOSE, O, OL );
break;
break;
case WM_DESTROY:
PostQuitMessage( 0 );
break;

default:
return DefWindowProc( hWnd, uMsg, wParam, lParam );
¥

3 return FALSE;

// ORead/Write0 DO D ODOOOO
BOOL PASCAL ReadWriteDlgProc( HWND hDlg, UINT uMsg, WPARAM wParam, LPARAM lParam )

TESTPS5_HANDLE hTESTP5 = NULL;
HANDLE hWD;

BOOL fUseInt = FALSE; // by default - do not install interrupts
switch (uMsg)

{
case WM_COMMAND:
?witch ( LOWORD( wParam ))

case{IDD_WRITE: //WriteData0 00000
if ('PCI_Get_WD_handle(&hWD)) return O;

if (TESTP5_DEFAULT_VENDOR_ID)
hTESTP5 = TESTP5_LocateAndOpenBoard(TESTP5_DEFAULT_VENDOR_ID, TESTP5_DEFAULT_DEVICE_ID, fUselnt);

if (hTESTP5) TESTP5_AccessRangesWrite(hTESTP5, hDlg);
if (hTESTP5) TESTP5_Close(hTESTP5);
WD_Close (hWD);

return O;
break;

¥
case IDD_REA%: //ReadData 000000
if ('PCI_Get_WD_handle(&hWD)) return O;

if (TESTP5_DEFAULT_VENDOR_ID)
hTESTP5 = TESTP5_LocateAndOpenBoard(TESTP5_DEFAULT_VENDOR_ID, TESTP5_DEFAULT_DEVICE_ID, fUselnt);

if (hTESTP5) TESTP5_AccessRangesRead(hTESTP5, hDlg);
if (hTESTP5) TESTP5_Close(hTESTP5);
WD_Close (hWD);
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return O;
break;

}

case IDD_CLOSE: //0OCLOSED 0O OOOOOOO
EndDialog( hDlg, TRUE );
return TRUE;

break;

¥
return FALSE;

VOID GoModalDialogBoxParam( HINSTANCE hInstance, LPCSTR
lpszTemplate, HWND hWnd,

DLGPROC 1pDlgProc, LPARAM 1Param )
{
DLGPROC 1pProcInstance;

lpProcInstance = (DLGPROC) MakeProcInstance( (FARPROC) 1pDlgProc, hlnstance );
DialogBoxParam( hInstance, lpszTemplate, hWnd, lpProcInstance, lParam );
FreeProcInstance( (FARPROC) lpProcInstance );
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C.1 Leonardo Spectrum

Leonardo Spectrum 000000000000 VHDL OO0 Leonardo Spectrum 0000 O
OO0000000O000O VEHDLOOODOODODOOoOODOoOooOooooo VEbLODOOOoOO
000 [7000000000000000000 Leonardo Spectrum 00000000000
gooooo

C.1.1 VHDL OOOODOOO PeakVHDL OO OOD

00000000000 VEHDLOOOOOO PeakVHDLOOODODOODOOOOO Leonardo
Spectrum 0 0000000000000 VADLODODOOOOODODODODOOOOOODODODOOOOO
000 FPGA OODOOOODODOODOD pin OO0 VHDL OD0DO0D0ODOOODOOOOO
gd

PeakVHDL OO 0OO0OU0OO000000O0O0OOOODODODOODOOCOOODODOOOOOOOOOO
library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

library metamor;
use metamor.attributes.all;

O0000 metamor 00 OO0 D0DO0D0D00000O0OO0DO0DODODODOOOOOODOO Synop-
syslibrary DO O OOO0OO
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entity count is
port ( CLK : in std_logic;
BL : in std_logic_vector(7 downto 0);
BH : out std_logic_vector(7 downto 0);
CL : in std_logic );

attribute pinnum of CLK : signal is ‘‘D22’7;

attribute pinnum of BL : signal is ‘‘BC13,BB14,BC15,BB16,BC17,BB18,BC19,BB20’’;
attribute pinnum of BH : signal is ‘‘BC5,BB6,BC7,BB8,BC9,BB10,BC11,BB12’’;
attribute pinnum of CL : signal is ‘‘AU23’’;

end count;

O000 FPGAOOODOOOOODDODOOODODDOUODOD pmO0O00000D0OOOOO
0000 Leonardo Spectrum 00 0000000000000 00ODOO0DOOOOOOOOOO
goodooooo

library IEEE;
use IEEE.std_logic_1164.all;
use IEEE.std_logic_unsigned.all;

library exemplar;
use exemplar.exemplar.all;

O00000000 exemplar 0000000000000 0ODOOOOOODOOOODOOOO
goodago

entity count is
port ( CLK : in std_logic;
A : inout std_logic_vector(15 downto 0);
BH : out std_logic_vector(7 downto 0);
CL : in std_logic );

attribute pin_number of CLK : signal is ¢‘D22’’;

attribute array_pin_number of BL : signal is
(¢‘BC13’’,¢‘BB14’’,‘‘BC15°’, ‘BB16°’,¢ ‘BC17’’,¢ ‘BB18’’,‘‘BC19’’,‘ ‘BB20’’);
attribute array_pin_number of BH : signal is
(¢‘BCB’?,“‘BB6’’,“‘BCT’’, ‘BB8’’,“‘BC9’’, ‘BB10’’, ‘‘BC11’’,‘‘BB12’’;
attribute pin_number of CL : signal is ‘‘AU23’’;

end count;

000000 port 00000000 std_logicvector 000000 O array_pin_number 0 [0
00000000000 0000000000000D00000000A0 std_logic OO pin_number
gooooo
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C.1.2 Leonardo Spectrum 000000000

Leonardo Spectrum 0000000000000 OO

e leonardo Spectrum 000000
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0 3.2: open file 2

— Open Files OOOOODOODO

—bobooboobooobooboobo

'00 000 :u0linar/ps/kidou.ps
200000 wu0linar/ps/input.ps
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—booboboboobooobbooboobobboobobooobOobOobOoOoDbon
goooogaob

- 000000000000 Input O0ODO0OOO0DOODOOO0DODOOODOOOOOO &
gboboobobooobooboooog

e JOOOODODOODO

033 000000000 °

— Working Directory 00000000
- 000000 edf000000000O0CDOOO0

—gb0ob0Oset0000on0OOoonO

e NODOOODOO
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FLEX 6L
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034 0000000 ¢

— Technology D0 00000000000

30000 0 :ullinar/ps/dir.ps
‘00000 :ullinar/ps/device.ps
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— Device 0O0O00D0DOO0OO00ODO
— Speed Grade 000000000 ODOODOOOOODO
+ (0) EPF10K200SRC240-3 00 -3 000

- 000000000000 00000000000000D act OO0D0ODOOOOO
ggd

e JUOODODODOO

Comairart
Chxk Fraquesrcy I ndiys

Cptimew Effori

Faiesi L 0 C * Hah
Hurrira I Eeri

035 000000 °

— Constraints 00 Clock Frequency 00000000000 O00O00OO

— Optimaize Effort 000 0000000000000 0OOODOOOOOOOOOOO
goooooooooobobobobbon

o 1D DO

- 00000000000 RunFlowOOOOOODOOOOO
- 0000000000000 0 Finished Synthesisrun 0000000

—edif 0 acf 00O OO Working Directory D00 0000000O00
e UODOUDO

—poooboobboooooboboobuoobboob oL obLbuoobo
gooooooooooobobbbbbbbooboooooooouoooo

— oo oouooouoooo

- 0000000000000 Run Flow OOOQOOOOO

00000 :ullinar/ps/saiteki.ps
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C.2 Quartusll 00 0O0O

C.2.1 QuartuslIOO00OD0OD0OODO

Quartusll D00 0000000000000 00 Quartusll OO0 O0OD0O0OOOOOO
Max+Plus2 0000000000 EDIFOOOOOOODOOOOOODOODOOOODOO
Leonardo Spectrum 0000000 EDIFODO0ODO Max+Plus2 0000000 O00D0O0OOO
00000000 Quartusll OODOO0ODOOOOOOOOODO

e JODODOODOODO

— Quartusll OO O0ODO

0 3.6: QuartusII OO 0O ©

— File — New Project Wizard... 00O

— Introduction OO0 OODODOD Next 00ODODO0ODO0OCOODOODOOOOOOOOOOO

0 3.7: New Project Wizard DO D000 7

00000 u0linar/ps/q0.ps
"000 00 ullinar/ps/ql.ps
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- 0000000000000000000D00CCODO000000D0DODODOD0O0 Next
ooo

— New Project Wizard 0 20000000000

0 3.8: New Project Wizard 20000 8

- 000000000000 0000000 (edif000D0)000O0ODO
- 00000000000000000D0D0D0 NextOOO

— New Project Wizard 0 000000000000

0 3.9: New Project Wizard DD O0D0ODO ?

- 0000000000000 oooOoon
0000000000000 000000000 Leonardo Spectrum OO0 OO0 00O
dooooooboobobbooooooooooooooooo

o MegaWizard Plug-In Manager OO0 DO
EABOOOOOOOOOOOOOOOOEABOOODO ALTERAOOOOOOOOOO

80 0 000 :ullinar/ps/q2.ps
00000 ullinar/ps/q3.ps
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