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ABSTRACT

This paper describes_the implementation of the \FPGA as a data acquisition system with
USB interface. This can simplify the-data interfacing to the PC by installing mest data transfer
protocals into one; system. The FPGA: has the advantage that it allows:individual modules on a
chip to work independently from each other. Thercfore, we can utilize! the FPGA as a
performanee’ solution for a system which is multi-channeled, with connections to four ADC
signals, with, the-four different-protocols of: Parallel, SPIL; FC and.One-Wire- In addition, the
visual C' programming for the’ user interface and data starage application;en a PC, helps this

design to respond better to high rates of data acquisition.
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LIBRARY ieee;
USE ieee.std_logic_nsall;

LIBRARY work;

ENTITY CIRCUIT MAIN FIFO IS

PORT
{

TXE : IN STD_LOGIC;

RXF : 1IN STD_LOGIC:

CLK : 1IN STD_LOGIC;

DOUT : IN STD_LOGIC;

INT : 1IN STD_LOGIC;

RESET : IN STD_LOGIC:

SDA : INOUT STD LOGIC;

DQ : INOUT STD LOGIC;

DATA_IN : 1IN STD_LOGIC_VECTOR(7 DOWNTO w;

USB_DATA : INOUT STD_LOGIC_VECTOR (7 DOWNTO u);
WR : OUT STD_LOGIC;

RD : OUT STD_LOGIC?
OE : OUT STD LOGIC?
SCL : QuUT _8TD LOGIC;
DCLK 3 QUT STD_LOGIC;

CS_uk20:0UT STD_LOGIC;
RD_ok20: OUT STD_LOGICy
WR_CTRL ¢ ~OUT. STD/LOGIC;
READ_CIRL ... OUT . §TD LOGIG;
TEST:2: OUT| _STD. LOGIG;
TESTT: OUT", STD_LOGIC;
TEST1:,.OUT- | STD- LOGIC;
TESTs: OUT STD. LOGIC;
CS) SBF |9 ¢ 0UT/ ~STD LOGIC)
TEST4: OUT . §TD LOGIC/
TEST_TICK %7 OUT .'STD, LOGIC:
SIGNAL PARA : | OUT  STD LOGIC;
STGNAL_SPI +~ OUT '\ STD_LOGIC;
SIGNAL_I:C|: | QUT" STD LOGIC;
DATA_RD/ ;| |, OUT) STD LOGIC VECTOR(7 DOWNTO wj;
STATE : /| QUT . STD_LOGIC VECTOR (3 DOWNTO. 0);
TEST_OUT| : | OUT \\STD_LOGIC. VECTOR (7 DOWNTO. o)
)7
END CIRCUIT MAIN FI®Q;

ARCHITECTURE bdf type OF CIRCUIT, MAIN FIFO IS

COMPONENT data_ushscontroller
PORT(CLK :* IN STD_LOGIC;

TXES: oI STD_LOGIC;
ENA_WR:0IN STD_LOGICH
RXF IN STD. LOGIC;
RESET &, IN “STD TOGIC;
CLK_RDy,: “EN STD'LOGIE:
FPGA_IN %IN STD_LOGIC VECTOR(7 DOWNTO w);
USB_DATA : INOUT.STD LOGTC_VECTOR.(2DOWNTO ;
WR_CTRL : OUT STD_LOGIC;
READ_CTRL : QUT STD_LOGIC;
OE : OUT STD_LOGIC;
NEXT_TX : OUT STD_LOGIC;
NEXT_RX : OUT STD_LOGIC;
RD : OUT STD_LOGIC;
WR : OUT STD_LOGIC;
FPGA_OUT : OUT STD_LOGIC_VECTOR (7 DOWNTO w;

STATE : OUT STD_LOGIC_VECTOR (3 DOWNTO
3;
END COMPONENT;

COMPONENT one_clk
PORT(CLK_IN : IN STD_LOGIC;
ENA0: IN STD LOGIC:
CLK_OUT : OUT STD_LOGIC
i

END COMPONENT;

COMPONENT circuit_pcfuasu
FORT(CLK : IN STD LOGIC;
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)i
END COMPONENT;

COMPONENT adcus

RST_N : IN STD_LOGIC:

ENA : IN STD_LOGIC;

SDA : INOUT STD_LOGIC;

SCL : OUT STD_LOGIC;

RDY : OUT STD_LOGIC;

DATA_OUT : OUT STD_LOGIC_VECTOR (7 DOWNTO

PORT (RESET : IN STD_LOGIC;

i
END COMPONENT;

CLK : IN STD_LOGIC:

INT : IN STD_LOGIC;

DATA_IN : IN STD _LOGIC_VECTOR (7 DOWNTO o;
CS : OUT STD_LOGIC:

RD : OUT STD_LOGIC;

RDY : OUT STD LOGIC;

DATA_OUT : OUT STD_LOGIC VECTOR (7 DOWNTO o)

STATE_OQUT : OUT STD_LOGIC_VECTOR (3 DOWNTO u)

COMPONENT lpm_fifoo
PORT (wrreq & IN STD_LOGICy

X
END COMPONENT;

rdreq : IN STD_LOGICY

clock : INSTD _LOGIC:

ac psr=— Ih STD_EOGIC;

data : IN.STD_LOGIC VECTOR (7  DOWNTO N
full :/QUT-STD LOGIG;

empty [ 0UT .S8TD_LOGIC;

q ¢ OUT STD LOGIC, VECTOR(7 DOWNTO-w);
usedw o0 OUT  STD LOGIC VECTOR (3~DOWNTO oy

COMPONENT econtrol umit

GENERIC (IDLE

PORT (CLK

o
END COMPONENT;

STD_LOGIC. VECTOR (3 DOWNTO by
READ_DATA : STD.LOGIC VECTOR (3 DOWNTO. 0
READ_I:C :/STO-LOGTIC VECTOR (3, DOWNTO o
READ ONEWIRE : STDLOGLC VECTOR (3| DOWNTO.0);
READ_PARA! :/$TD_LOGIC VBCTOR (3 DOWNTO )}
READ ) SPI*: STD LOGIC VECTOR(3 DOWNTO g
WRITE I:C 4. $TD_LOGIC_VECTOR (3 DOWNTO );
WRITE I:C| START :/STD_LOGIC/|VECTOR(:—DOWNTO (B
WRITE_ONEWIRE *.STD"LOGIC (VECTOR(: DOWNTO. i
WRLTE“ONEWIRE .START .28TD LOGIC VECTOR (3 DOWNPQ 0);
WRITE_BARA :-SPD LOGIC_VECTOR (3 DOWNTO\w);
WRITE_PARALLEL-START~¥ STD_LOGIC_VECTOR (3/DOWNTO o
WRITEoSPI : STD_LOGIC_VECTOR (3 DOQWNEO
WRITE SBI START ; STD-LOGIC, VECTOR(s DOWNTO o);
WRITEWSTATE ! STB_LOGIC_VECTOR(3 DOWNTO o)

)i
IN STD_LOGIC;

RESET : IN STD_LOGIC;

EMP_PARA : IN STD_LOGIC;

EMP_I:C : IN STD_LOGIC;

EMP_SPI : IN STD_LOGIC;

EMP_ONEWIRE : IN STD LOGIC;

TX_FINISH : IN STD_LOGIC;

RXF_IN : IN STD_LOGIC;

SYN_wwoms : IN Sfb_LOGIC;

RESET_OUT : OUT STD_LOGIC;

WR_ENA_OUT : OUT STD_LOGIC;

RD_PARA : OUT STD_LOGIC;

RD_I:C : OUT STD LOGIC;

RD_SPI : OUT STD_LOGIC;

RD_ONEWIRE : OUT STD_LOGIC;

ADDS_OUT : OUT STD_LOGIC_VECTOR (2 DOWNTO

ENCODE_DATA_OUT : OUT STD_LOGIC_VECTOR (7 DOWNTO w;

STATE_OUT : OUT STD_LOGIC_VECTOR (3 DOWNTO o)
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COMPONENT mux_sinput
PORT (datasx : IN STD_LOGIC_VECTOR (7 DOWNTO a);
dataix : IN STD_LOGIC_VECTOR (7 DOWNTO u;
data:x : IN STD_LOGIC_VECTOR {7 DOWNTO m;
datasx : IN STD_LOGIC_VECTOR (7 DOWNTO m;
datasx : IN STD_LOGIC_VECTOR (7 DOWNTO wu;
sel : IN STD_LOGIC_VECTOR (2 DOWNTO u;
result : OUT STD_LOGIC_VECTOR(7 DOWNTO )
)’
END COMPONENT;

COMPONENT diwvi
PORT (clk_in : IN STD_LOGIC;
clk_out : OUT STD_LOGIC
IH

END COMPONENT;

COMPONENT diva
PORT (clk_in : IN STD_LOGIG#
clk_out : OUT STD-LOGIC
i

END COMPONENT;

COMPONENT mcp32ol
GENERIC (IDLE/: /INTEGER;
NEXT.LOOP- : "INTEGER;
SEND_DATA ~: INTEGER;
START &, INTEGER;
TRANSFER : INTEGER?
WALT~DOUT” : "INTEGER
3
PORT (CLK JFN“: 'IN«STD_LOGIC;
DOUT |9 ¢IN STD, LOGIC:
DCLK “=-OUT" STD_LOGIC;
CS L. QUT.STD, LOGIC;
RDY.":".0UT STD LOGIC:
DATA_4BIT - OUT STD LOGIC. VECTOR/[7 DOWNTO um;
STATE QUT": OUT" STP,.LOGIC VECTOR (3 DOWNTO..u)
'
END COMPONENT;

COMPONENT. d1&3t000
BORT (€lk.in : DN{STDLLOGIC;
Clk_olt :) OUT STO-LOGIE
1
END COMPONENT:

COMPONENT divis
PORT (clky ity : “INJSTD LOGIC;
CLk ‘out * OUT. STD_LOGIC
in
END COMPONENT;

COMPONENT dsis20
PORT (CLK : IN STD_LOGIC:
DQ : INOUT STD_LOGIC;
READY : OUT STD_LOGIC;
SIGN : OUT STD_LOGIC;
DATA_OUTPUT : OUT STD_LOGIC_VECTOR (7 DOWNTO
1

END COMPONENT;

SIGNAL SYNTHESIZED WIRE u:
SYNTHESIZED WIRE ;-
SYNTHESIZED WIRE 2
SYNTHESIZED WIRE 3
SYNTHESIZED_WIRE 4

SIGHNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL

SYNTHESIZED WIRE s
SYNTHESIZED WIRE 4

STD_LOGIC:
STD_LOGIC;
STD_LOGIC_VECTOR ({7 DOWNTO u;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC:

: STD_LOGIC;
SYNTHESIZED_WIRE 7
SYNTHEESIZED WIRE k.
SYNTHESIZED WIRE u:

STD_LOGIC:
STD_LOGIC;
STD_LOGIC;
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SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL
SIGNAL

BEGIN

SYNTHESIZED WIRE io:

SYNTHESIZED WIRE I
SYNTHESIZED WIRE 12:
SYNTHESIZED WIRE 3.
SYNTHESIZED WIRE 14:
SYNTHESIZED_WIRE Is:
SYNTHESIZED WIRE 1s:
SYNTHESIZED_WIRE 17:
SYNTHESIZED WIRE i:

SYNTHESIZED WIRE iv:

SYNTHESIZED WIRE :
SYNTHESIZED WIRE 21
SYNTHESIZED WIRE_ 1.
SYNTHESIZED WIRE 2

SYNTHESIZED WIRE 24:
SYNTHESIZED WIRE 2s:

SYNTHESIZED WIRE 3
SYNTHESIZED WIRE 27:
SYNTHESIZED_WIRE 2
SYNTHESIZED WIRE 2s:
SYNTHESIZED WIRE 10:
SYNTHESIZED WIRE 3i:
SYNTHESIZED WIRE-12
SYNTHESIZED WIRE, 13
SYNTHESIZED WIRE 14:
SYNTHESIZED WIRE 15
SYNTHESIZED WIRE 3:

SYNTHESIZED WIRE 43
SYNTHESIZED WIRE 3.
SYNTHESIZED WIRE 3.
SYNTHESIZED WIRE 40:

SYNTHESIZED WIRE-4i-

TESTI &= CLi&
TEST_TICK £E_CLK;
TEST_OUT \<=" UsB \DATA;

WR <= SYNTHESDZED WIRENI#
TESTs <=\SYNTHESIZED WIRE)a;
SIGNAL_PARA) <=<SYNTHESIZED WIRE ws:
SIGNAL_SPI| <& SYNTHESIZED WLRE b
SYNTHESIZEDAWWIRE # <= '1%7
SYNTHESIZED WIRE_160&= 3! ;

STD_LOGIC;

STD_LOGIC;
STD_LOGIC:
STD_LOGIC;

: STD_LOGIC_VECTOR (7 DOWNTO m;

STD_LOGIC_VECTOR (7 DOWNTO m;

STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC_VECTOR (7
STD_LOGIC:
STD_LOGIC?

+8TD_LOGIC VECTOR (7

STD_LOGIC_VEGTOR (7
STD_LOGIC_VECTOR (7
STD-LOGIC. VECTOR (7

: STD_LOGLE_ VECTOR(7
; STD_ LOGIC VECTOR (7

STD_LOGIC.VECTOR (2
STD. LOGIC;
STD_LOGIC/
STDLOGLC;
STD LOGIG;
STD! LOGIC;
STD/LOGLC;,
SEDSEOGIE;

DOWNTO

DOWNTE
DOWNTO
DOWNTO
DOWNT®O
DQWNTO
DOWNTO
DOWNTO

brv_inst : data_ushb_contreller

PORT MAP(CLK => CLK,
TXE => TXE,
ENA_WR => SYNTHESIZED WIRE™W,
RXF => RXF,
RESET => SYNTHESIZED WIRE I,
CLK_RD => CLK,
FPGA_IN => SYNTHESIZED WIRE 1,
USB_DATA => USB_DATA,
WR_CTRL => WR_CTRL,
READ_CTRL => READ CTRL,

OE => OE,
NEXT_TX => SYNTHESIZED WIRE n,
RD => RD,

WR => SYNTHESIZED WIRE 41,
FPGA_OUT => DATA RD);

bwv_insti:one_clk

PORT MAP(CLK_IN => CLK,
ENA0=> SYNTHESIZED WIRE 3,
CLK_OUT => SYNTHESIZED_WIRE_ 24);

my

07
n;
m;
n;
07
A

0
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b2v_instw:one_clk

PORT MAP(CLK_IN => CLK,
ENAN=> SYNTHESIZED_WIRE_M
CLK_ouT => SYNTHESIZED WIRE_23;

b2v_instis:one_clk

PORT MAP(CLK_IN => CLK,
ENAo=> SYNTHESIZED_WIRE_s,
CLK_OUT => SYNTHESIZED_WIRE_13);

bav_instis:circuit pcfrsv

PORT MAP (CLK => SYNTHESIZED_WIRE_s,

ENA => SYNTHESIZED WIRE_ 7,
SDA => SDA,
SCL
RDY

bav_instie:adco
PORT MAP (CLK

PORT MAP(wrreg => SYN
rdreq => §
clock => CLK,
data => SYNTHESIZED WIRE s,
empty => SYNTHESIZED_WIRE_is,
g => SYNTHESIZED_WIRE_3i);

bwv_inst2:control unit
GENERIC MAP(IDLE => ",

READ_DATA => ",
READ_I:C => "unor,
READ_ONEWIRE => "o,

READ_PARA => "wm-,

READ_SPI => "wn,

WRITE_I:C => "une,
WRITE_IZC_START => "o,
WRITE_ONEWIRE => ",
WRITE_ONEWIRE_START => "o,
WRITE_PARA => "o,
WRITE_PARALLEL_START => "oiul",
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WRITE_SPI => "uw-,
WRITE_SPI_START => "o,
WRITE_STATE => "0

)
PORT MAP(CLK => CLK,

RESET => SYNTHESIZED WIRE_ s,
EMP_PARA => SYNTHESIZED WIRE 17,
EMP_T:C => SYNTHESIZED WIRE s,
EMP_SPI => SYNTHESIZED WIRE 19,
EMP_ONEWIRE => SYNTHESIZED WIRE 20,
TX_FINISH => SYNTHESIZED_WIRE 2,
RXF_IN => RXF,

RESET_OUT => SYNTHESIZED WIRE i,
WR_ENA_OUT => SYNTHESIZED WIRE u,
RD_PARA => SYNTHESIZED WIRE 12,
RD_T2C => SYNTHESIZED WIRE 2,
RD_SPI => SYNTHESIZED WIRE 3s,
RD_ONEWIRE => SYNTHESIZED WIRE. i,
ADDS_OUT => SYNTHESIZED WIRE 14,

ENCODE_DATA-OUT => SYNTHESIZED_WIRE v,

STATE QUT => STATE),

b2v_instw:one_glk

PORT MAP(CLKJIN => CLK.
ENAo=> SYNTHESIZED WIRE 22,
CLE_OUT => SYNTHESIZED WIRE \I9;

brv_insteslpm fifon

PORT MAP(wrreq s> SYNTHESIZED WIRE 23,
rdreq-=>-SYNTHESLZED WIRE 24,
cLock =>{ CLK,
data => SYNTHESIZED WIRE2j,
empty => SYNTHESIZED_WIRE 19,
d.=> SYNTHESIZED WIRE 12}

b2v_inst2z-1pm. fi£ol

PORT MAP (wrieq => SYNTHESTZED WIRE 2,
rdreq = SYNTHESIZED. WIRE 37,
clock \=> CLK;, ~
data => SYNTHESIZED_WIRE_R,
empty =>“SYNTHESIZED WIRE ),
q =3/ SYNTHESIZBD-WIRE, 33);

brv_inst2:mux_sinput

PORT MAP (datamx => SYNTHESIZED WIRE 29,
dataix =>"SYNTHESIZED WIRE 3,
datax => SYNTHESIZED WIRE 11,
dataix => SYNTHESIZED_WIRE_ 3,
datasx => SYNTHESIZED_WIRE_ 3,
sel => SYNTHESIZED_ WIRE 3,
result => SYNTHESIZED_WIRE_2);

b2v_instu-one_clk

PORT MAP(CLK_IN => CLK,
ENR0=> SYNTHESIZED WIRE_3s,
CLK_OUT => SYNTHESIZED WIRE 24);

bv_instas-one _clk

PORT MAP(CLK_IN => CLK,
ENAv=> SYNTHESIZED WIRE 3,
CLK_OUT => SYNTHESIZED WIRE 17);

b _instir.divi
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PORT MAP(clk_in => SYNTHESIZED_WIRE 43,
clk_out => SIGNAL_I:C);

b2v_insti:one_clk

PORT MAP(CLK_IN => CLK,
ENAo=> SYNTHESIZED_WIRE 3%,
CLK_OUT => SYNTHESIZED WIRE_u;

brv_insti:divio
PORT MAP(clk_in => CLK,
clk_out => SYNTHESIZED_WIRE_3);

bav_inst4:mepan
GENERIC MAP(IDLE => u,
NEXT_LOOP => s,
SEND_DATA
STAR'
NSEE => 3,

WATT_DOUT =>..
) M
PORT MAP (CLK_ I YNTHESHTBK E\

DOUT => DOUT=, . ), =

I
v

bav_insftsi:diva
PORT B clﬁ_in

b2v_inst

9
PORT MAF {C]ﬁl

brv_inste:ddvin
PORT MAP __@

bav_insts:-divie
PORT MAP (clk_inh=

e
clk eut &y&THESIZEDmWIRE_ﬁ);’ v f\ Y
- Q
bv_insty:dsisa Qagd Lnar\\)

PORT MAP(CLK => SYNTHESIZED_ WIRBEw
DQ => DQ,
READY => SYNTHESIZED_WIRE__J,
DATA_OUTPUT => SYNTHESIZED_WIRE 2%;

END bdf_type;




LIBRARY ieee;

USE ieee.std logic_1ll64.all;

USE ieee.std_logic_unsigned.all;
USE ieee.std_logic_arith.all;

ENTITY DS1820 IS
PORT
( CLK:IN STD_LOGIC;

DQ: INOUT std_logic;
NUM_SIGNAL:OUT std_logic_vector (13 downto 0);
DATA_OUT :0UT std_logic_vector (12 downto 0);
DATA_OUTPUT:OQUT std_logic_vector (7 downto 0);
READY :0UT std_logic:='0"';
SIGN :0UT std_logic
)i

END DS1820;

ARCHITECTURE block_name_architecture 0P DS1820.1S
SIGNAL count_int : std_logic_wvector (6 downto 0);

SIGNAL num : stdglogie vector (13 downto 0) :="g0000000000000";
SIGNAL SIGNO g std logic;

SIGNAL SIG_READY :std_dogic:='0!;

BEGIN

PROCESS (CLK)

variable DATAJ: sstd_logic_véctoer+(l2, downto 0Y:="0000000000000";

BEGIN

IF rising edge (CLK) THEN
NUM_ SIGNAL“<= num;
READY<= SIG_READY;
count_gnt <= count intiHls
IF (aum>=11200 'OR num<=0)  THEN
num<="00000000000000";
END/IFE;
IF (count, int>=70 OR-eount int<0) THEN
count int<="0000000";
num<=num+i ;
END IF;
IF Wmam>=0 AND. num<=6)" THEN
DO<=80";
SIGUREADY <&'0";
END IF;
IF (num>=7 AND num<=13) THEN
BOE="7"
END\ IF;
IF (num=16 OR_num=17-OR-num=20 -OR\ qum=21) THEN
IF» (gount_int>=0-AND'lcount wint<=6) / THEN
6b<='0‘; -
END ¢LB;
IE (Count int>=7,AND count int<=70). THEN
DQ&=s'2"' ;
ENDy Iy
END IF;
IF (num=14 OR num=15:0R“num=18 “ORCnum=19) THEN
IF (count_int>=Q AND count int<=60) THEN

DR<="'0";
END IF;
IF (count_int>=61 AND count_int<=70) THEN
DQ<="'Z";
END IF;

END IF;
IF (num=22 OR num=23 OR num=25 OR num=26 OR num=27 OR num=29) THEN
IF (count_int>=0 AND count_int<=60) THEN

DQ<="0"';

END IF;

IF (count_int>=61 AND count int<=70) THEN
DO<="'2"; -

END IF;

END IF;
IF (num=24 OR num=28) THEN
IF (count_int>=0 AND count_int<=6) THEN

DQ<='0";
END IF;
IF (count_int>=7 AND count_int<=70) THEN
DQ<="'Z";
END IF;

END IF;



IF (num>=11100 AND num<=11106) THEN

DQ<='0";
END IF;
IF (num>=11108 AND num<=11113) THEN
DO<=4 2%
END IF;

IF (num=11116 OR num=11117 OR num=11120 OR num=11121) THEN
IF (count_int>=0 AND count_int<=6) THEN

END IF;

IF (num=11114 OR num=11115 OR num=11118 OR num=11119) THEN
IF (count_int>=0 AND count_int<=60) THEN

END IF;

DQ<="'0";
END IF;

IF (count_int>=7 AND count_int<=70) THEN

DQ<="'2";
END IF;

DQ<='0";
END IF;

IF (count_int>=61 AND count_int<=70) THEN

DQ<="2";
END IF;

IF (num=11122 OR num=31128)"THEN

END/TIF;

IF (count_dnt>=0 AND count| int<=60) THEN

DQ<='0"?
END IF;

TE/(count_int>=6l1_AND count /ine<=70)~THEN

DO<="Z
END IF7
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IF (num=11123<0R num=11124" OR num=11125°0R num=11126 0OR num=11127. OR num=11129)

THEN

END_IF;

IF-(count int>=0-AND/count! int<=6)~THEN

DO<='0";
END _TFy

IE (count int>=7, AND count int<=70) THEN

DOT=" 2%,
END LF:

IF (num=11131) THEN
IF~(count int>=0 AND count Anbt<=6) THEN

END IF;

Q<%0 }
END<TIF;

IF Acount dnt>=7 AND count int<=70) THEN

Dg<="7";
END TF%
IF, (count=int=12) THEN
IF (DQ="0%) \THEN
DATA { 0 =hat;
ENDIF;
IF (DQ=11Yy-“THEN
RAFRNOL ALY
END IF;
END.TF;

IF (num=11132) THEN
IF (count_int>=0 AND count_int<=6) THEN

END IF;

DQ<="0"7
END IF;

IF (count_int>=7 AND count_int<=70) THEN

DQ<="'Z";
END IF;
IF (count_int=12) THEN
IF (DQ='0') THEN

DATA(l):='0"';
END IF;

IF (DQ='1') THEN
DATA(1l):="'1";
END IF;

END IF;

IF (num=11133) THEN
IF (count_int>=0 AND count int<=§) THEN

DQ<="0";
END IF;

IF (count_int>=7 AND count_int<=70) THEN

DQ<="'2";
END IF;
IF (count_int=12) THEN



IF (DQ='0') THEN
DATA(2):='0";
END IF;
IF (DQ='1l') THEN
DATA(2):='1"';
END IF;
END IF;
END IF;
IF (num=11134) THEN
IF (count_int>=0 AND count_int<=6) THEN

DQ("_"O','

END IF;

IF (count_int>=7 AND count_int<=70) THEN
DQ<="2";

END IF;

IF (count_int=12) THEN
IF (DQ='0') THEN
DATA(3):='0";
END IF;
IF (DQ='1l') THEN

DA

END IF;

END IF;
IF (num=11135)
IF (cou

END IF:
IF (num=11137) THEN
IF (count_int>=0 AND co

DQ<='0";

END IF;

IF (count_int>=7 AND count_int<=70) THEN
DQ<="'2";

END IF;

IF (count_int=12) THEN
IF (DQ='0') THEN
DATA(6):='0";
END IF;
IF (DQ='1') THEN
DATA(6):="1";
END IF;
END IF;
END IF;
IF (num=11138) THEN
IF (count_int>=0 AND count_int<=6) THEN

DQ<="0";

END IF;

IF (count_int>=7 AND count_int<=70) THEN
DQ<="2";

END IF;
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IF (count_int=12) THEN
IF (DQ='0"') THEN
DATA(7) :='0";
END IF;
IF (DQ='1') THEN
DATA(7):="1";
END IF;
END IF;
END IF;
IF (num=11139) THEN

IF (count_int>=0 AND count_int<=6) THEN

DQ‘:“'O'F

END IF;

IF (count_int>=7 AND count_int<=70) THEN
DO<="2";

END IF;

IF (count_int=12) THEN
IF (DQ='0') THEN
DATA(8):='0";

END

END IF;
IF (num=1114 N \\\\J
1nt>aﬂ&\nbnq SARS
DO<=TOP~ = O
A~ z

®§END i
(DO='1") T
k4

S o _ DATA(10):='11%; N\

ND TFE) v
END IF;
IF (num=11142) THEN
IF (count_int>=0 AND count_int<=

DQ<='0";

END IF;

IF (count int>=7 AND count int<=70) THEN
D_Q‘:='Z': -

END IF;

IF (count_int=12) THEN
IF (DQ='0') THEN
DATA(11):='0";
END IF;
IF (DQ='1l') THEN
DATA({11):='1"';
END IF;
END IF;
END IF;
IF (num=11143) THEN
IF (count_int>=0 AND count_int<=6) THEN
DQ<="'0";
END IF;
IF (count_int>=7 AND count_int<=70) THEN
Do<='z";
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END IF;
IF (count_int=12) THEN
IF (DQ='0') THEN

SIGNO<='0"';
DATA(12):='0';

END IF;

IF (DQ='1') THEN
SIGNO<="1";
DATA(12}:='1"';

END IF;

END IF;
END IF;
IF (num=11145 ) THEN
SIGN<=SIGNO;

DATA_OUT <= DATA;
DATA_OUTPUT<=DATA(7 downto 0);
SIG_READY <='1';

END IF;

IF (num=11148 ) THEN
SIG_READY<='0Q';

END IF;

END IF;
END PROCESS;

END block_name_:

Lz = ¥ o o v = =2 R 1 Y o ¥ ¢y 1%
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Library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;

Entity MCP3201 is
generic (

constant IDLE
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integer range 0 to 15:=0;

constant START: integer range 0 to 15:=1;
constant WAIT_DOUT: integer range 0 to 15:=2;
constant TRANSFER: integer range 0 to 15:=4;
constant SEND DATA: integer range 0 to 15:=8

)i

port (
CLK_IN IN std_logic;
DOUT : IN std_logic;
DCLK : OUT std_logic;
Cs : OUT std_logic:='1l"';
RDY 3 OUT std logieg:='0"';
DATA 8BIT
STATE_OUT : OUT std_logic_vector (3 downto 0)

)

end MCP3201;

Architecture rtl of MCP3201 is

begin
DCLK <= CLESTNg#
process (CLK/JIN)
variable mode integér-range 0..\To 7+=IDLE;
variable buffer data
variable buffer 8bit
variable buffer/ dbit
variable“€ount
variable delay
Begin
STATE_OUT ‘<= GONV_ SPD_LOGIC_VECTOR({mode,4) ;

1f CLK IN'eventoand CLK IN/(= '1' then
case mode 1is
when IDLE =>

integer xrange/0/To"\15:=11;
integer range' 0 To 31:=0;

&6 4 '1"¢
mode | : = .START;
count “y=111;
REY 5 <l DY
when START. =>
O g="rpity
mode i+ WAIT DOUT;
REYcs® ' 0"

when WAIT DOUT| =>
if POUT = '0' then
mode  := TRANSFER;
elsif DOUT =.'Z' then

mode := WAIT)DQUE;

alse
mode . := TRANSFER;
end if;
when TRANSFER =>

buffer.data(countdy 1= "Dout;

if “(count>=4) then

buffer 8bit.(eount~4)

end.if;
if count =0 then
count := 11;
mode := SEND_DATA;
L8 <= '1r;
else
count := count-1;
end if;

when SEND_DATA =>
DATA_BBIT <= buffer 8bit;
mode := IDLE;
RDY <= '1"';

when others =>
mode :=IDLE;

end case;

end if;
End Process:
end rtl;

OUT std_logic_vector (7 downto 0):="00000000";

std logic_vector(ll-downto 0);
std, logic \wvector (7 downto 0);
std logic_vector (3 .downto=0};

= Dout;



library IEEE;

use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity PCF8591 Interface is

generic (
constant IDEL : std_logic_vector (5 downto 0):= "000000";
constant START : std_logic_vector(5 downto 0):= "000001";
constant START_NEXT : std_logic_vector (5 downto 0):= "000010";
constant ADDR_WRITE : std_logic_vector(5 downto 0):= "000011";
constant SEND_WRITE: std_logic_vector(5 downto 0):= "000100";
constant ADDR_WRITE_NEXT: std_logic_vector (5 downto 0):= "000101";
constant ADDR _WRITE_CLR : std_logic_vector (5 downto 0):= "000110";
constant ACK1l : std_logic_vector (5 downtc 0):= "000111";
constant WAIT ACKl : std_logic_vector(5 downto 0):= "001000";
constant READ_ACKl : std.logic_vector “(Sudownto 0):="001001";
constant COMD_DEV :.std logic_vector (5 downto"@):=."001010";
constant SEND CQMD: std_logig vecton(3 downto 0) :=,'"001011";
constant SENDSCOMD NEXT™ std, logic/ wvector (5 downto 0% =1"001100";
constantsCOMD_DEV €LR: 'std: legic|vector (5 downte 0):= "001101";
constant AACKZ :-std_logie. wector (5 ‘downto-0):= "004110";
constant WAIT ACK2 : std logic_ vector(d downto 0):= "001111";
constant READ ACK2 : std_logic _vector (5 downto 0):="010000";
copstant STORL. i std-logic vector (5. downto 0):= "010001";
constant SEND_STORI: std.legi¢_vector(5 downto-0):= "010010";
constant START1 ¢ std logic vector(5 dewnto 0):= "010011";
constant START NEXT1 : stdulogic vecter{$ downto 0):= "010100";
constant ADDR READ i/ std _logic_vector (5 downto "0):=:1010101";
constant’ SEND_ READ: std_logic vector (5 downto 0):=-"010110";
constant ADDR_READ NEXT:std logic wvector(5)downto-0)i= "@10111";
constant /ADDR READ CLR®=std [logi¢ wector(S-downto 0):= *011000";
constant”ACK3 T std 1ogie_vector {5 downto M) = “011001"3
comstant WAIT ACKB(| ¥ std logicpvector)(5\downto| ()= "011010";
copstant: READ-ACK3 —+ std logiciwector (5 downte<0)s="011011";
constant READ, DATA : std logic wvector (5 downto 0):# "011100";
constant-RECEIVE/DATA: std logic_vector|(s downto,0) = 0122017
constant READ NEXT: std logic veetor (% downto 0):= "0LL110";
constant READ CLR: std 10gie) vecton S downto @) :="011111";
constant WACK (ST ; stdhlogic veetor(5 downte Q) :s "100000";
constantyWAIT NACK ): .std),logic vector (5 downato 0) == "100001";
constantREAD_NACK [+ std, logic wector (5 -downto®0):= "100410";
constant STOP2 : stdmlogicivector (5 downto /0ls= Y10001 1%,
constant SEND_STOPZ : (std-logic wector(5-downto 0):=,"100100'%
constant ‘COMB_DEV1 : std-logic.vector(5 dewnto 0):= "100101*;
constanty,SEND C@MDLl: std logic_vector (5 downto Ojus= "100110";
constant. SENDLCOMDCNEXTl: std_logic_wvector (5hdowntor 0):="100111";
constant COMD,DEW_CLR1:/skd dogicovector(5Spdowntos0) = "101000";
constant ACK4 stdwlogic_vector(5 ldownto 0) :="102001";
constant WAIT_ACK4 “mstdlegic vector (Sewdownto«0):= "101010";
constant READ_ACK4 : std legic_vector .(Svdownto 0):="101011"
)i
port (

CLK_I2C : in std_logic;
RESET N : in std_logic;
SDA : inout std_logic;
SCL : out std_logic;

EN : in std_logic;

ACK : out std_logic;

ADC_DATA_OUT : out std_logic_vector(7 downto 0);

ADC_READY: out std_logic;

STATE_STATUS : out std_logic_vector(5 downto 0):

DATA_OUT : out std logic vector (7 downto 0)
)i

end PCF8591 Interface;

architecture Behavioral of PCF8591 Interface is

signal COUNT : std logic_vector (2 downto 0);
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begin

STATE
ACK_NEXT
WRITE_COMM
READ_COMM
READ_REG :
COMMAND :
COMMAND1
SDA_IN
SDA_OUT
OE std_logic:
stop_reqg :

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

std_logics

process (RESET_N,CLK_I2C)
begin

std_logic;

std_logic_vector (5 downto 0);
std_logic_vector(l downto 0);
std_logic_vector (7 downto 0);
std_logic_vector (7 downto 0);
std_logic_vector (7 downto 0}
std_logic_vector(7 downto 0);
std_logic_vector(7 downtoc 0);

std_logic;

STATE_STATUS <= STATE;
DATA_OUT <= READ_REG;

if(RESET N =
COUNT <=

'0')then
(others=>'1");

READ_REG <=«(others=>"0");
ADC_DATA OuR=<="{others=>!0')’
SDA_QUT <= '1';

SEF <= '1';

ADC_READY. <= ' 0';

OE <=_'0i;

ACK <= ™84
ACK_NEXT <=
stop_reg <=

(others=>%0"));
IOI'.

WRITE -COMM <= B"1001.0000";
READ-COMM <=-b"1001, 001" ;
COMMAND <="b"0000 0000
COMMANDL “<=.520100.0100";
STATE | <=, IDEL;

elsif(rising edge (CLK_IZ2C))then

¢ase (STATE) L

when

when

when

when

when

when

S

IDEL. =>
OB <=-'11;
SDAOERoC=s P ;
SCLE=<=1111%
ADCOREADY <=2'0";
ACK=NEXT~<=Z (others#>"0") ;
COUNT <= [(others=>"'1");
READ) REG/ &= /(others=>'0"');
ADC'DATA OUT <= (others=>'0"y;
if (EN_= 1Y) then
STATE <= START;
else
STATE .<= IDEL;
end if;
START =>
oD g= Q¥ ;
SDA_OUT <==*0";
SCL <=1l s
COUNT <= (others=>'1");
STATE <= START_NEXT;
START NEXT =>
SCL <= '0"';
STATE <= ADDR_WRITE;
ADDR_WRITE =>

OE <= '1';
SDA_QUT <= WRITE_COMM(conv_integer (COUNT));
STATE <= SEND_WRITE;

SEND_WRITE =>
SCL <= '1';
if (COUNT /= 0} then

STATE <= ADDR_WRITE_NEXT;
else

COUNT

STATE

<=
<=

(others=>"'1"'});
ADDR_WRITE CLR;
end if;

ADDR_WRITE_NEXT =>
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SCL <= '0';

COUNT <= COUNT - '1';

STATE <= ADDR_WRITE;
when ADDR_WRITE CLR =>

SCL <= '0';

STATE <= ACKl;
when ACKl =>

OE <= '0';

SCL <= '1";

STATE <= WAIT_ACKI1;
when WAIT_ACKl =>

ACK <= SDA_IN;

STATE <= READ_ACKI1;

when READ_ACK1l =>
8CL <= '0';
STATE <= COMD_DEV;
when COMD_DEV1 =>
OE <= '1';
SDA_OUT <= COMMANDI1 (conv_integer (COUNT) ) ;

when SEND COMD1 =>

;

DA_OUT <= , C
STATE <= SEND Al

LTI

<= SEND COMD_NEXT;

else
COUNT <= {others=>'1");
STATE <= COMD_DEV_CLR;
end: if;
when SEND_COMD_NEXT =>
SCL <= Y@V

COUNT <= COQOUNT - '1';
y STATE <= COMD_DEV;
when COMD_DEV_CLR =>
SCL <= '0';
STATE <= ACKZ;
- when ACK2 =>
OE <= '0';
SCL <= '1";
STATE <= WAIT_ACK2;
when WAIT_ACK2 =>
ACK <= SDA_IN;
STATE <= READ_ACK2;
when READ_ACKZ =>
SCL <=+.!0":
STATE <= STOPl;
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when STOP1 =>

OE <= '1";
SDA_OUT <= '0';
SCL <= '1';

STATE <= SEND_STOP1;

when SEND_STOP1 =>
SDA_OUT <= '1';
SCL <= '1';
STATE <= START1;
when START1 =>

OF <= 1%}
SDA_QUT <= '0';
SCL <= '1';

COUNT <= (others=>'1"');

STATE <= START_NEXT1;
when START NEXT1 =>

SCL <= '0';

STATE <= ADDR_READ;
when ADDR_READ =>

D_COMM (conv_integer (COUNT) ) :

STATE <= SE

Ly
i3 1)
S mu--lmvmuum;f
\\{: .,"' ‘!in; CK IF“]'JJ
D IAC. <= SPA-IN;
) a4
4 STATE. <= }P D_ACE
o )
en READ -
YK N CLZ " [ Af
i LY
‘;{ %/ STATE \E;,f;::f’
3

1
ﬁ;:? STATE <= RECEIVE(DATA:
RRamnanes

READ_REG <=

G(6 downto 0) & SDA_IN);

TATE <= READ_NEXT;

else
COUNT <= (others=>'1");
STATE <= READ CLR;
end if;
when READ NEXT =>
SCL <= '0';

COUNT <= COUNT - '1';
STATE <= READ_DATA;

when READ CLR =>
SCL <= '0";
STATE <= NACK_ST:
when NACK_ST =>
if (READ_REG="01010101") then
ADC_DATA_OUT <= "01010110";
else
ADC_DATA_OUT <= READ_REG;
end if; ‘
ADC_READY <= '0';
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QOE <= '1';
SDA_OUT <= '1';
STATE <= WAIT_NACK;

when WAIT_NACK =>
ADC_READY <= '1';
8CL <= '1"';
STATE <= READ_NACK;

when READ NACK =>
ADC_READY <= '0';
SCL <= '0Q'; .
STATE <= STOP2;

when STOP2 =>

OE <= '1';
SDA_OUT <= '0';
SCL <= '1';

STATE <= SEND_STOP2;
when SEND_STOP2 =>
SDA_OUT <= '1';

wnansilwenasianulidmsunsidnuiieonsfinwintgu eugralihluldusslesidunisdn

lansallagmsdu BnvsinudilvidauUaaiion uazaesondadudnveenaisnasminisiluly



Library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_Arith.all;

Entity ADCO0820 is

Port (
RESET : IN std_logic := '0';
C5 : OUT std_logic := '1';
RD : OUT std_logic := '1';

CLK : IN std_logic;
INT: IN std_logic;
DATA_IN: IN std_logic_vector(7 downto 0);
DATA_OUT : OUT std_logic_vector(7 downto 0);
RDY: OUT std logic;
STATE_OUT:OUT std_logic_vector (3 downto 0)
)i
end ADC0820;
Architecture rtl of ADC0820 is
BEGIN

process (CLK, RESET)
variable count :

s
A AATY ?; o
59 AR "I.\, «

ooo10";
= 6;
else
DATA_OUT <= DATA IN;
mode := 6;
end if;
when & =>
rd <= '1";
cs<= '1';
RDY <= '1"';
mode := 0;
when others =>
cs <= '1"';
rd <= '1';
mode := 0;
end case;
end if;

End process;
End rtl;
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LIBRARY ieee;
USE ieee.std_logic_1164.all;

LIBRARY work;

ENTITY DATA_USB_CONTROLLER IS

PORT

(
RXF : IN STD LOGIC;
CLK : IN STD_LOGIC;
TXE : IN STD_LOGIC;
ENA_WR : IN STD_LOGIC:
RESET : 1IN STD_LOGIC;
CLK_RD : 1IN STD_LOGIC;
FPGA_IN : 1IN STD_LOGIC_VECTOR(7 DOWNTO 0);
USB_DATA : INOUT STD_LOGIC VECTOR(7 DOWNTO 0);
RD : OUT STD_LOGIC;
WR : OUT STD_LOGIC;
OE : OUT STD_LOGIC:
NEXT_TX : OUT STB=BOGIC;
WR_CTRL 3 QUT* STD_LOGIC;
READ_@TRL#: OUT _STD\,LOGIC;
NEXT RX : OUT “STD._LOGIC;
EPGA  OUT :-_OUT STD LOGIC  VECTOR (7-DOWNTO 0);
SPATE | =QUT STD.LOGIC \VECTOR(3)DOWNTO 0)

)i

END DATA USB CONTROLLER;

ARCHITECTURE bdf type QF DATA_ USB. CONTROLLER. IS

COMPONENT/ fifo.usb control
GENERIC (IDLE : STD_LOGIC_VECTOR (3-DOWNTQ 0)%
PREPAREFRERD, : STDLOGIC, VECTOR (3 BOWNTO Q)
READ NEXT ! “§TD.LOGIC. VECTORY(3 DOWNTOC.0) ;
READ STATE. s STD_ LOGIC_VECTOR(3 DOWNTO 0.,
WRITE_LOOR :/STD_LOGIC VECTOR(3 DOWNTC 0):
WRITE |STATE : STD LOGIC VECTOR (3 DOWNTO (0).;
WRITE-VERIFY : STD LOGIC VECTOR(3 -DOWNTO 0)
)i
PORT(CLK "IN : IN 'STD,LOGILC;
RESET : |IN STDULOGIC:
TXEQ :IN STD _LOGIC;
ENA_WRy:/IN STD-LOGIC;
RXFO < IN“STH_LOGIC;
CLK_RD:IN STD_LOGIC;
DATA_ TIN—7 "IN STD. LOGIC VECTOR (7°-DOWNTO 0)%
WRI: OUT STD LOGIC:
RD ;. OUT STDnLOGIES
WR-OUT«: OUT STDH_LOGIC;
RD_OUT/: OUT STD-LOGIC;
OFE%: OUT/STD_ LOGIC;
NEXTATX @ OUT-STD LOGIC;
NEXTLRX%: OUT STD,LOGICy
STATE OET “aQUT STD "LOGIC  VECTOR (3 DOWNTQO..0)
)i
END COMPONENT;

COMPONENT bi_direct
PORT(ENAﬁREAD ¢ IN STD_LOGIC;
ENA WRITE : IN STD_LOGIC;
FPGA_IN : IN STD_LOGIC_VECTOR (7 DOWNTO 0);
USB_DATA : INOUT STD_LOGIC_VECTOR (7 DOWNTO 0);
FPGA OUT : OUT STD_LOGIC_VECTOR(7 DOWNTCO 0)
):
END COMPOMNENT;

COMPONENT reg8bit p
PORT (clk : IN STD_LOGIC;
data_i : IN STD_LOGIC_VECTOR (7 DOWNTO 0);
data_o : OUT STD_LOGIC_VECTOR (7 DOWNTO 0)
Y
END COMPOMENT;

SIGNAL SYNTHESIZED WIRE € : STD_LOGIC;
SIGNAL SYNTHESIZED WIRE 1 : STD_LOGIC;
SIGNAL SYNTHESIZED WIRE 7 : STD_LOGIC;

SIGNAL JKFF_inst3 : STD_LOGIC;



SIGNAL SYNTHESIZED_WIRE 5 : STD_LOGIC_VECTOR(7 DOWNTO 0);

BEGIN

RD <= JKFF_inst3;

WR_CTRL <= SYNTHESIZED_WIRE_1;
READ_CTRL <= SYNTHESIZED WIRE_ 6;
SYNTHESIZED WIRE 7 <= '1';

b2v_inst : fifo_usb_control
GENERIC MAP(IDLE => "Q000",
PREPARE_READ => "0100",
READ_NEXT => "0110",
READ_STATE => "0101",
WRITE_LOOP => "0011",
WRITE_STATE => "0001",
WRITE_VERIFY => "0010"
)
PORT MAP (CLK_IN => CLK,
RESET => RESET,
TXEQ =>TXE,
ENA_WR => ENA_WR,
RXF0 => RXF,
CLK RD => CLK RD,
DATA_IN.=> FPGA-IN,

WR => WR,
WR_OUT %> SYNTHESIZED_WIRE 1,
OE => OF;

NEXT_T¥ => NEXT TX,
NEXT_RX => NEXT RX,
STATE_QUT '=> STATE)}

SYNTHESIZED WIRE 6 <= NOT(RXE);

b2v_insg2 pfbi jddrecE

PORT MAP (ENA 'READ => SYNTHESIZED WIRE &
ENA_WRITE => SYNTHESIZED WIRE 1,
FPGA_IN => FPGR.IN,
USB_DATA /<> USB. DATA,
FPGAJOUT /=> SYNTHESIZED WIRE 5)7

PROCESS (CLK RD; SYNTHESTZED \WIRE, 6)
VARIABLE synthesized var_for JKFF) inst3.: "SED_ LOGIC;

BEGIN
IF (SYNTHESIZED WIRE 6+«<= '0') 'THEN
synthesized vap’ for JKFRudnst3 =s-N1';
ELSIF (RISING_EDGE(CLK_RD)). THEN
synthesized, var_ forgJREE_inst3 := (NOT(synthesizédar’ for JKFF_inst3
SYNTHESIZED_WIRE 7) OR (synthesized vargfor JKFF_inst3
(NOT (SYNTHESIZED_WIRE_THh).) /
END IF;

JKFF_inst3 <= synthesized"war for JKFE dinst3;
END PROCESS;

b2v_instd : regBbit _p

PORT MAP(clk => JKFF_inst3,
data_i => SYNTHESIZED WIRE 5,
data_o => FPGA_OUT);

END bdf_type;
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library ieee;
use ieee.std_logic_l1164.all;

entity Reg8Bit P is

port(
clk : in std_logic;
data_i : in std_logic_vector(7 downto 0);
data_o : out std_logic_vector(7 downto 0)
)i

end Reg8Bit_P;

architecture RTL of Reg8Bit_P is
begin
process (clk)
begin
if clk'event and clk = 'l' then
data_o <= data_i;
end if;
end process;
end RTL;

26761 \8/
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BEGIN

PROCESS (FPGA_I
BEGIN
if (ENA_WRITE = '1

USB_DATA(7)
ELSE

USB_DATA(7) <= 'Z';

END IF;
END PROCESS;

PROCESS (FPGA_IN, ENA WRITE)

BEGIN

if (ENA_WRITE = 'l') THEN
USB_DATA(6) <= FPGA_IN(6);

ELSE
USB_DATA(6) <= 'Z';

END IF;

END PROCESS;

PROCESS (FPGA_IN, ENA_WRITE)

BEGIN

if (ENA_WRITE = '1') THEN
USB_DATA (5) <= FPGA_IN(5);

ELSE
USB_DATA(5) <= 'z';

END IF;

END PROCESS;



PROCESS (FPGA_IN, ENA_WRITE)

BEGIN

if (ENA_WRITE = 'l') THEN
USB_DATA(4) <= FPGA_IN(4);

ELSE
USB_DATA(4) <= 'Z2';

END IF;

END PROCESS;

PROCESS (FPGA_IN, ENA_WRITE)

BEGIN

if (ENA_WRITE = 'l') THEN
USB_DATA(3) <= FPGA_IN(3);

ELSE
USB_DATA(3) <= 'Z';

END IF;

END PROCESS;

PROCESS (FPGA_IN, ENA_WRITE)

BEGIN
if (ENA_WRITE = 'l') THEN
USB_DATA(2) <= FPG2
ELSE
USB_DATA(2)
END IF;

END PROCESS;

PROCESS (FPGA
BEGIN
if (ENA_WR

RENA

<= FPPGA IN

PROCESS

_% UsSB

BEGIN

IF (ENA_REA <?1 THEN
FPGA © %USB

END IF;
END PROCESS; &\r

END bdf type:
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Library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_arith.all;

Entity FIFO_USB_CONTROL is

generic(constant IDLE: std_logic_vector(3 downto 0):= "0000";
constant WRITE_STATE: std_logic_vector(3 downto 0):= "0001";
constant WRITE_VERIFY: std_logic_vector (3 downto 0):= "0010";
constant WRITE_LOOP: std_logic_vector (3 downto 0):= "0011";
constant PREPARE_READ: std_logic_vector (3 downto 0):= "0100";
constant READ_STATE: std logic_vector(3 downto 0):= "0101";
constant READ_NEXT: std_logic_vector (3 downto 0):= "0110"
)i
port (

CLK_IN : IN std_logic:

RESET ¢ IN std_logic;

DATA_IN ¢ IN std_logic_vector (7 downto 0);

TXEQ ¢ IN std_logic;

ENA_WR 1 IN std_logiey

RXFO ¢ IN std_logiecy

CLK_RD :IN std_logic;

WR : OUT std_logic;

RD ». OUT\ std) logic;

WR_OUT : OUT std_logic:

RD_OUT 1. OUT std.logic

OE :~OUT ~std_logie;

NEXT TX 3 OUT std_Yogie:

NEXT RX 1, OUT_ std_logics

STATE_OUT:0UT std_legic vector|(3 downte 0)
)7

end FIFQ USB_CONTROL;
Architecture rtl '‘of FIFO USB CONTROL is

signal
signal
signal
signal
signal
signal
signal
begin

STATE :std dogic vector(3 downto!0]}. :=/IDLE;
SIGLDATA CHECK :std_ logic vector(7 downto 0)
SIGyRD:std _logic;

SIG WR:std logicy

SIG.RD_QUT |:) std logic/

SIG/WR OUT:std_logics

SIGTOE:std-logic:

process (CLK_IN, RESET, ENA_WR)
variable count':integer range 0 to 10;
Begin
STATE “QUT)<="STATE:
RD <= STG-RD;
WR <= SIG WR;
RD_OUT <= SIG_RDIQUT;
WR_QUT <=7SIG, WR(OUT;
OE (2= SiG OE;
if (RESET='0LYsthen
SIG.OE <=/1";
SIG _WR <= '1'¢
SIG RR %5 '1"%
SIG_WR QUT<=!0";
SIG_RD_QUT<=.0"7
NEXT TX<='0';
STATE <= IDLE;
elsif CLEK_IN'event and CLK_IN = '1° then
if(not(ENA_ WR='1' and RXF0='0') ) then
case STATE 1is
when IDLE =>
SIG_CE <='1"';
SIG_WR <= '1';
SIG_RD <= '1';
SIG_WR_OUT<='0";
SIG_RD OUT<='0';
NEXT TX<='0"';
SIG_DATA_CHECK <= DATA_IN;
if (RXF0='0") then
STATE <= PREPARE_READ;
count := 0;
elsif (ENA _WR='l' and TXEO='0' ) then
STATE <= WRITE_STATE;
SIG_WR_OUT<='1l';
else
STATE <= IDLE;
end if;
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end if;
End Process;
end rtl;

when WRITE_STATE =>
if(TXEO='0' ) then

SIG OE <='1"';
SIG_WR <= '0';
SIG RD <= '1';
SIG_WR_OUT<='1";
SIG_RD_OUT<='0";
NEXT_TX<='0"';

STATE <= WRITE_VERIFY;

else
STATE <= IDLE;

end if;

when WRITE_VERIFY =>

if (TXEO='0' ) then
SIG_OE <='1';
SIG_WR <= '1';
SIG_RD<= 'l';
SIG_WR_OUT<='1";
SIG_RD_OUT<='0"';
NEXT TX<='1l';

K <= DATA IN;
TXEO='0")

L
V.
At

SIG_RD_OUT<='0';
STATE <= IDLE;
end 1f;
when others =>
STATE <= IDLE;
end case;
else
SIG OE <='1"';
SIG_WR <= "1';
SIG_RD <= '1';
SIG_WR_OUT<='0";
SIG_RD_OUT<='0";
NEXT_TX<='0"';
STATE <= IDLE;
SIG_DATA_CHECK <= DATA_IN;
end if;
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library ieee;
use ieee.std_logic_1164.all;
use ieee.std logic_arith.all;

entity CONTROL_UNIT is

generic{constant IDLE: std_logic_vector(3 downto 0} := "0000";
constant READ_PARA: std_logic_vector (3 downto 0) := "0001";
constant READ_I2C: std_logic_vector (3 downto 0) := "0010";
constant READ_SPI: std_logic_vector(3 downto 0) := "0011";

constant READ_ONEWIRE: std_logic_vector(3 downto 0) :=

constant WRITE_PARALLEL_START: std_logic_vector (3 downto 0)

constant WRITE_I2C START: std_logic_vector (3 downto 0)
constant WRITE_SPI_START: std_logic_vector(3 downto 0)

constant WRITE_ONEWIRE_START: std_logic_vector(3 downto 0)

constant WRITE_STATE: std_logic_wvector(3 downto 0) := "1001";
constant WRITE_PARA: std_logic_vector(3 downto 0) := "1010";
constant WRITE_I2C: std_logic_vector (3 downto 0) := "1011";
constant WRITE_SPI: std_logic_vector (3 downto 0) := "1100";

constant WRITE_ONEWIRE: std_logic_vector(3 downto 0)

constant READ_DATA: std_logic_vector (3 downto 0) := "1110"

)i
port (
CLK : instd.degic;
RESET o im" std_logic:s'\l!;
EMPJPABA : in_std_Yogic:is'1'}
EMP JI2C : in_sta. logici='ll]/
EMP SPI.:_in std-logier='1'/
EMP_ONEWIRE : in-std logic:="1';
TX_FINISH : injstdplegic:
RXF_IN : im-std logic:='1';
SYN_100ms| :.4n std logic:='1/;
ENCODE- DATA_OUT : 'out std logie vector(?7 downto,k 0);
ADDS. OUT [ : “out stdplogic vector (2-dewnto [0).;
STATE_OUT : ,out \std.logigc vector(3 downto 0)7
RESET_OUT ) OUT=std Jlogic;
WR_ENA_OUT. : OUT std_logic;
RD_PARA : OUT std legic;
RDy I2€ -+ -OUT -stdulogic:
RD SPEL 20QUTostd Nogige
RD_ONEWIRE : OUT std ‘Ueyic
)i
end CONTROLSUNIT

architecture rtl of CONTROL_UNIT is
signal STATE :std logic vector (3.downto () :=.IDLES
signal SIG_RESET OUT . std logic;
signal SIG RDY" :N\std_legic:=/"0;
signal SIG_ADDS QUT : ‘std logic vector (2 downte:0);
begin
RESET QUT ¢<= SIG_RESET QUT;
STATE,OUT <= /STATE;
ADDS_OUT<= SLG_ADDS OUT:
process (CLK,RESET;EMP_PARA, EMP_I2C,EMP_SPI,EMP_ONEWIRE,RXE/ IN)
variable ceount, : inbeger range 0 to 20:=0;
variable next,state *std logic,vector(3rdownte 0) += IDLE;
begin
if (RESET="0!)then
SIG_RESET"OUT <= '0';
STATE <= IDLE;
elsif CLK'event and CLK = 'l' then
case STATE 1is
when IDLE =>
SIG_RESET_OUT <= '0';
RD_PARA <= '0';
RD_I2C <= '0';
WR_ENA_QUT <= '0';
if (EMP_PARA='0') then
STATE <= READ_PARA;
elsif (EMP_I2C='0') then
STATE <= READ_I2C;
elsif (EMP_SPI='0') then
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= “0101";

“1000";

STATE <= READ_SPI;
elsif (EMP_ONEWIRE='0') then

STATE <= READ_ONEWIRE;
elsif (RXF_IN='0") then

count := 0;

STATE <= READ_DATA;
else

STATE <= IDLE;
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end if;
when READ_PARA=>
if (EMP_PARA='0"') then
SIG_RESET_OUT <= '0';
RD_PARA <= '1';
WR_ENA_OUT <= '0';
STATE <= WRITE_PARALLEL_START;

SIG_ADDS_OUT <= "000";
ENCODE_DATA_OUT <="10000001";

else
STATE <= READ I2C;

end if;
when READ I2C=>

if(EMP_12C='O') then
SIG_RESET_OUT <= '0';
RD_I2C<= '1';
WR_ENA OUT <= '0';
STATE <= WRITE_IZC_START;

ADDS_OUT <= "000";
ODE, DATA_OUT <="01010101";

0
=210000010";
$=51000101

WI START:;

oag™
h=' Ol11110";

¢ 90 [

h? BIG maﬁ; og\i ’ o
o @f (c or RXKF_IN='1l") then
V@0 8 R

gount := 0;

STATE <= READ_DATA;

End if;

when WRITE_PARALLEL_START=>
SIG_RESET_OUT <= '1';
RD_PARA <= '0';
WR_ENA_OUT <= '1°';
STATE <= WRITE_STATE;
next_state := WRITE_PARA;
SIG_ADDS_OUT <= "000";
count := 0;

when WRITE_I2C_START=>
SIG_RESET_QUT <= 'l1';
RD_I2C <= '0';
WR_ENA_OUT <= '1';
STATE <= WRITE_STATE;

next_ state := WRITE_IZ2C;
SIG_ADDS_OUT <= "000";
count := 0;

when WRITE_SPI_START=>
SIG, RESET _OUT <= '1"';
RD_SPI <= 'Q';



117

WR_ENA OUT <= '1';
STATE <= WRITE_STATE;

next_state := WRITE_SPI;
SIG_ADDS_OUT <= "000";
count := 0;

when WRITE_ONEWIRE_START=>
SIG_RESET_OUT <= '1';
RD_ONEWIRE <= '0';
WR_ENA_OUT <= '1';
STATE <= WRITE_STATE;
next_state := WRITE_ONEWIRE;
SIG_ADDS_OUT <= "000";

count := 0;
when WRITE_STATE =>
count := count+l;

SIG_RESET_OUT <= '1';

if (count >= 20) then

SIG_RESET_OUT <= '0';

STATE <= IDLE;

count := 0;

elsif (TX_FINISH='1l') then
SIG_RESET_OUT <= '0';
STATE <= next_state;

= WRITE_STATE;

~ ADDS_QUT <= "100";
count := 0;
next_state := READ_ONEWIRE;

when others =>
STATE <= IDLE;
end case;
end if;
end process;
end rtl;
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#pragma once

#include "afxwin.h"
#include "source/ntgraph.h"
#include "afxcmn.h"

¢lass CDAQView : public CFormView
{
public:
HICON hRedLedOn ;
HICON hRedLedOff ;
HICON hGreenLedOn ;
HICON hGreenLedOff ;
public:
BOOL SendData(unsigned char chSend);
void UpdateLEDData (unsigned char chData);
void I2CPlot(void);
void SPIPlot (void);
vold ParaPlot (void):;
void ParaPlotOffline(void
void ONEWIREPlot (void) ;
void DisConnect ()7

&Yupper) ; = —
void tlngf! CGr aph( ‘ b ‘ ow = ‘g double
&Yupper) ; R .1 -39~ 7 NN
protected / 5 .-.
AQView(); = - G
AREs EaTd AEORbVeT ) ' [ A

public

uéﬂ!rn

oot
DA Qc‘r -Document( 50S
& ; YAIAY,
virtual B tﬁ% eCreate "‘ LE
proted 4 g I
7l 1 void-DoDataEx

5 d.;0nT

publig

publid

'v”»
v

LY )
Wv
TRPCFa Y\

public:

#ifdef |

fendif

protected:
protected:
DECLARE MESSAG
public:
afx_msg void OnBnC
public:

afx_msg void OnBnClickedSearch();
public:
CListBox m_clist_device;
public:
CStatic m_cLledSearch;
public:
CsStatic m_cLedConnect;
public:
void SendMsgToList (CString str);
public:
CListBox m_list_msg;
public:
afx_msg void OnClose();
public:
afx_msg void OnDestroy();
public:
CNTGraph m_ParaGraph;
public:
BOOL m_bParaStop;
publiie:
afx_msg void OnBnClickedParastop():

void InitGrap raph &

vold SettingP aGrap do upper, double &Ylower,
&Yupper) ;

void Se gSPISgaghigg hie zupperr double lower,

&¥lower,

119

double
double

double




public:
public:
public:
public:
pubilies
public:
public:
public:
public:
public:
public:
public:
public:
public:
public:
public:
public:
public

publi

public:
public:
public:
public:
public:
public:
public:
public:
public;:
public:
public:
public:
publaic:

publac:

afx_msg void OnBnClickedAllstop():
afx_msg void OnTimer (UINT_ PTR nIDEvent);
CComboBox m_para_voltdiv;

CComboBox m_para_timediv;

CNTGraph m_spiGraph;

CComboBox m_spi_voltdiv;

CComboBox m_spi_timediv;

CNTGraph m_I2Cgraph;

CComboBox m_iZc_voltdiv;

CComboBox m_i2c_timediwv;

BOOL m_bSPIstop:

afx_msg void On

BOOL m_bi2

BOOL m_blwireStop;

afx_msg void OnBnClickedlwirestop():
afx_msg void OnBnClickedLogsetting();
volid OnLogSettingOk(void);

BOOL m_bOffLine;

afx_msg void OnBnClickedChkOffline() :
afx_msg void OnBnC€lickedLoadPara();
afx_msg void OnBnClickedLoadSpi () ;
afx_msg void OnBnClickedLoadI2c():
afx_msg void OnBnClickedLoadOnewire();
afx_msg void OnBnClickedSaveParallel();

afx_msg void OnBnClickedSaveSpi():
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public:

afx_msg void OnBnClickedSaveI2c();
public:

afx_msg void OnBnClickedSaveOnewire () ;
public:

afx_msg void OnBnClickedClearListCtrl();
public:

CStatic m_staBitRatePara;
public:

CStatic m_staAverage;
public:

CEdit m_edit_offset_para;
public:

int m_iEditOffsetPara;
public:

float CalculateVoltPara(void);

float CalculateFreqgPara(void);
float CalculateVoltSPI (void);
float CalculateFreqSPI (void);
float CalculateVoltI2C(void):
float CalculateFreqI2C i
int FindTrigListPa [
int FindTrigListSP

public:
public:
public:
public:

public:

int m_iEditOffsetI2c;

public:

CStatic m_staBitrateMain;
public:

Cstatic m_staBitRatelWire;
public:

BOOL m_bAllStop;
public:

CEdit m_edit_trig_para;
public:

int m_iedit_trig para;
public:

CSpinButtonCtrl m_spin_trig_paras
public:

CEdit m_edit trig_spi;
public:

int m_iedit_trig_spi;
public:

CEdit m_edit_trig_iZ2ec:
public:

int m_iedit trig i2c;
pubilic:

121



122

CspinButtonCtrl m_spin_trig_spi;
public:
CSpinButtonCtrl m_spin_trig_i2c;
public:
float m_fvolt para;
public:
CEdit m_edit_volt_para;
public:
CEdit m_edit_ volt_spi;
public:
float m_fvolt_spi;
public:
CEdit m_edit_volt_i2c;
public: -
float m_fvolt_ i2c;
public: - -
CEdit m_edit_freq_ para;
public:
float m_fFreq para;
public:
CEdit m_edit_freq spi;

public:
float m_fFreqspi
public:
CEdit m
public: P
float
public:

)i

#ifndef
inline ¢{
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DAQView.cpp : implementation of the CDRQOVi
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#include "stdafx.h"
#include "DAQ.h"™

#include "DAQDoc.h™
#include "DAQViaw.h"
#include "LogSettingDlg.h"
tinclude "DAQGlokal.h"
#include "OptionDlg.h"

fifdef DEBUG

#endif

WEETH

IMPLEMENT DYNCREATE (CDAQView, CFormView)
BEGIN_MESSAGE MAP (CDAQView, CFormView)

ON_BN_CLICKED (IDC_CONNECT, &CDAQView::0nBnClickedConnect)
ON_BN_CLICKED (IDC_SEARCH, &CDAQView::0nBnClickedSearch)
ON_WM_CLOSE()

ON_WM_DESTROY ()

ON_BN_CLICKED(IDC_PARASTOP, &CDAQView::OnBnClickedParastop)
ON_WM_TIMER()
ON_EN_CLICKED(IDC_ALLSTOP,&CDAQView::OanClickedAllstop)
ONﬁBN_CLICKED(IDCMSPISTOP, &CDAQView; :OnBnClickedSpistop)
ON_BN_CLICKED (IDC_I2CSTOP, &CDAQView::OnBnClickedI2cstop)
ON_BN_CLICKED (IDC_SEND,-&CDAQView: : OnBnClickedSend)

ON_BN_CLICKED (IDC_1WIRESTOR, &CDAQView::OnBnClickedlwirestop)
ON_BN_CLTCKED (IDC_LOGSETTING, &CDAQView: :OnBnClickedLogsetting)
ON_BN_CLICKED({IDC CHK_OFFLINE, &CDAQView::OnBnClickedChkOfflina)
ON_BN/CLICKED (IDC -LOAD PARA; (&CDAQViewh iOnBnClickedloadPara)
ON_BN_CLICKED(IDC_LOAD_SPL, &CDAQView:':OnBnClickedLoadSpi)
ON_BN_CLICKED{(IDC_ LOAP_I2C, &CDAQView;:0OnBnClickedLoadI2c)
ON/BN_CLICKED (IDC LOAD ONEWIRE, &CDAQView::OnBnClickedLoadOnewire)
ON_BN_CLICKED(IDC_ SAVE_ PARALLEL/ &CDAQViéw::;OnBnClickedSaveParallel)
ON_BN_CLICKED (IDC_SAVE .SPI, &CDAQView: :OnBnClickedSaveSpi)

ON_BN CLICKED (IDC_SAVE, I2C,~ &CDAQView: :0nBnCld ckedSavel2e)
ON_BN_CLICKED(IDC_SAVE ONEWTRE, &CDAQView:*0nBnClickedSavaOnewire)
ONiBN_CLICKED(IDC_CLEARLISTCTRL,&CDAQView::OanClickedClearListCtrl}
ON_.BN_CLICKED{IDC QPTION, |§CDAQView:+0OnBnClickedoptiom)

END_MES$AGELMAB
CDAQView: : EDAQVI ew )

{

}

CFormView{CDAQViews: IDD)
+ mibParaStop (FALSE)
m bSPLstop (FALSE)
m_bi2cStop (FALSE)
m_stepditSendd T 1,)
m blwireStop (FALSE)
; 'm_ bOffLine (FALSE)
. m lEditoffsetPara(0)
; m_bChkTrigPara(FALSE)
. m_bEhkTrigSPI(FALSE)
, m_bChkTrigI2c(FALSE)
; m_iEd1tOFE£SetSPI(0)
 M_iEditOffsetIi2c (D)
+ M_bAllStop (EALSE)
v m_iedit_triq_para(O)
» m_iedit_trig spi(0y
7 mmiedit_triqiiEC(O)
, m_fvolt para(0)
, m_fvolt spi(0)
 m_fvolt i2c(0)
 m_fFreq para(0)
, m_fFregspi(0)
, m_fFreqi2c(0)

~ T

CDAQView: : ~CDAQView ()

{

bContinue = FALSE;

if (ftHandle)

{ FT_Close(ftHandle) ;
{f(hEvent)

{ hEvent.SetEvent () ;
if (pReadThread)



124

WaitForSingleObject(pReadThread—>m_hThread,INFINITE);
t

void CDAQView::DoDataExchange(CDataExchange* pPDX)

{
CFormView::DoDataExchange(pDX);
DDX_Control (pDX, IDC_LIST_ DEVICE, m_clist_device);
DDX_Control (pDX, IDC_PIC_SEARCH, m_cLedSearch);
DDX_Control (pDX, IDC_PIC_CONNECT, m_cLedConnect) ;
DDX_Control (pDX, IDC_LIST_MESSAGE, m_list_msg);
DDX_Control (pDX, IDC_PARAGRAPH, m_ParaGraph);
DDX_Check (pDX, IDC_PARASTOP, m_bParaStop) ;
DDX_Control (pDX, IDC_COMBO_PARA“VOLTDIV, m_para_voltdiv);
DDX_Control (pDX, IDC_COMBO_PARA_TIMEDIV, m_para_timediv);
DDX_Control (pDX, IDC_SPIGRAPH, m_spiGraph);
DDX_Control (pDX, IDC_COMBO_SPI_VOLTDIV, m_spi_voltdiv);
DDX_Control (pDX, IDC_COMBO_SPI_TIMEDIV, m_spi timediv);
DDX_Control (pDX, IDC_I2CGRAPH, m_I2Cgraph);
DDX_Control (pDX, IDC_COMBO=TFZCVOLTDIV, “mw=i2c voltdiv);
DDX_Control (pDX, IDC COMBO T2CTIMEDIV, m_i2c timediv);
DDX_Check (pDX, IDC_SPISTOP, m_bSPIstop);
DDX_Check (pDXy LBC_I2CSTOPR, .m bi2cStop) s
DDX_Control{pbX, IDC .EDITSEND, m cEditSendy;
DDX_Text (pDX, IDC EDITSEND, m_strEditSend)s
DDX_Contrel (pDX,.IDC_LED-D7,~m D7) ;
DDX_Control (pDX, IDC_LED D6, m D6);
DDX _Control (pDX, IDC_LED D%, m- D5));
DDX Control (pDX,  IDC_LED.-D4, m.DA4)) ;
DDX /Control (pDX; IDbE_LED- D3, m” D3}
DDX/ Control (pbX, “IDC-LED_D2, m D2);
DDX_Contr6l(pDX, IDC LED DIy m DL);
DDX_Contrgl (pDhX, IDE_LED_DO; m D@) ¢
DDX_Cont pol{pDX, IDC_LEDTEMPDATA, m, LCDTempdata) ;
bbX-Control (pDX, IDC_LEDTEMP, m_LCDEtemp);
DDX €heck (pDX, -IDC, 1WIRESTOP, m blwireStop);
DDX"Check(pDX, IDC_CHK OFFLINE, m. bhOffLine);
DDX~Control (pDX, IDC*STA_BITRATE_PARA, m,staBitRatePara) ;
DDX-Control (pDX, IDC-STA AVERAGE, m_staAverage);
DDX*Control(pDX, IDC_EDIT QFFSET PARA, m edit offset para),
DDXText (pDX, IDC_EDITﬁOFFSET_PARA, m_iEditOffsetPara) ;
DDX“Control (pDX, |IDC_CHK\TRIG, m_chk _trig para);
DDX Check(pDX, IDC CHK TRIG, m _bChkTrigPara);
DRX_Centrol (pDXy IDC_SPIN. OFFSET PARA, m_spin_offset para);
BDX_Comtrol (pDXy/ ZDC (SHK_TRIG) SPT,m cliktrig spi) G
DDX_Check{pDX, TDC) CHK TRIG SPI; m_bChkTEiIgSPI);
DDX_Control (pDX;—IDC, CHK TRIG| I2C, m_chk-trig i2c);
DDX Check(pDX, IDC_CHK.TRIG12C, m_bChkTrigIze) ;
DDX_Control (pDX, ITDC_8Ta BITRATE_SPI, m_ staBitRateSpi);
DDX_Centrol {pDXy IDC_STA"BITRATE I2C,.m_staBitRatel2c)y
DDX_Contrel (pbX; IDCkEDIT_OFFSET_SPI, m_editOffSetSPI):
DDX_Text (pDX, IDC EDIT OFFSET_SPI, m_iEditOffSetSBI);
DDX_ControlypDXx, IDC SPIN OFFSET_SPI, m_spin/ Offset spi)s
DDX_Control (pbX, IDC_SPIN OFFSET ;I12€, m spin offset i2e);
DDX_Control (pDX, IDCTEDIT OFFSET 'I2C, ‘m_EditQffseti2c);
DDX_Text (pDX, IDC_EDIT _OFFSET.I2C, m_iEditOffsefI2c);
DDX_Control (pDX, IDC_STA_BITRATE_MAIN, m-staBitrateMain);
DDX_Control (pDX, IDC_STA_BITRATE_1WIRE, m_staBitRatelWire);
DDX_Check (pDX, IDC_ALLSTOP, m_bAllStop);
DDX_Control (pDX, IDC_EDIT_TRIG_PARA, m_edit_trig para);
DDX_Text (pDX, IDC_EDIT_TRIG_PARA, m_iedit_trig_para);
DDX_Control (pDX, IDCﬁSPIN_TRIG_PARA, m_spin_trig_para);
DDX_Control (pDX, IDC_EDIT_TRIG_SPI, m_edit_trig_spi);
DDX_Text (pDX, IDC_EDIT_TRIG_SPI, m_iedit_trig spi);
DDX_Control (pDX, IDC_EDIT_TRIG_I2C, m_edit_trig i2c);
DDX_Text (pDX, IDC_EDIT_TRIG_I2C, m_iedit_trig iZc);
DDX_Control (pDX, IDC_SPIN_TRIG_SPI, m_spin_trig spi);
DDX_Control (pDX, IDC_SPIN_TRIG_I2C, m_spin_trig i2c);
DDX_Text (pDX, IDC_EDIT_VOLT, m_fvolt_para);
DDX_Control (pDX, IDC_EDIT VOLT, m_edit_volt_para);
DDX_Control (pDX, IDC_EDIT_VOLT_ SPI, m_edit_volt spi):
DDX_Text (pDX, IDC_EDIT_VOLT_SPI, m_fvolt spi);
DDX_Control (pDX, IDC_EDIT_VOLT I2C, m_edit_volt iZ2c);
DDX_Text (pDX, IDC_EDIT_VOLT_I2C, m_fvolt i2c);
DDX_Control (pDX, IDC_EDIT_FREQ_PARA, m_edit_freq para);
DDX_Text (pDX, IDC_EDITHFREQ_PARA, m_fFreq para);
DDX Control (pDX, IDC_EDIT_FREQ_SPI, m_ edit freq spi);
DDX_Text (pDX, IDC_EDIT_FREQ SPI, m_fFreqspi);
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DDX_Control (pDX, IDC_EDIT_FREQ IZ2C, m_edit_ freq i2c);
DDX_Text (pDX, IDC_EDIT FREQ _I2C, m_fFregi2c);
}

BOOL CDAQView::PreCreateWindow (CREATESTRUCT& cs)
{

return CFormView::PreCreateWindow(cs) ;
)

void CDAQView::OnInitialUpdate()

(
CFormView::OnInitialUpdate();
GetParentFrame () ->RecalcLayout () ;
ResizeParentToFit();
hRedLedOn = AfxGetaApp ()->LoadIcon(IDI_RED_LED ON);
hRedLedOff = AfoetApp()—>LoadIcon(IDIWREDWLED_OFF);
hGreenLedOn = AfoetApp()—>LoadIcon(IDI_GREBN_LED*ON);
hGreenLedOff = AfxGetApp()->LoadIcon(IDI_GREEN LED OFF);
OnBnClickedSearch();
InitGraph(m_ParaGraph) ;
InitGraph (m_spiGraph);
InitGraph (m_I2Cgraph);
m_para_voltdiw. SetCursSel (2);
m_para_timediwviSetCurSel{l}:
m_spi_voltdiv.SetCurSel(2);
m_spi_tdmediv.SetCurSel (1).;
m_i2c voltdiv.SetCurSel(2)
m_i2¢ timediv.SetCurSel (3)
m_LCDtemp.SetNumberOfLines|(2);
m_LCDtemp.SetXCharsPerLine(19)+
m_LCDtemp.SetS8ize(CMatrixStatic: 'SMALL);
m_LCDtemp’. SetDisplayColoTSIRGB (0,40, \0)RGBI(0, 255,0),%RGBwO,. 70,  30));
m LCDtemp. AdjustClientXToSize (18);
m_LCDtemp.AdjustClientYToSize (1)
m_LCDEemp.SetText( T (Y One-Wire Protocol Temperaturé Senser. . ));
m_LCDtemp.SetAutoPadding(true) ;
m_LCDTempdata.SetNumberOfLines (1)
m_LeDTempdatad SetXChdrsPerLing (10
m_LCDTempdata.SetSize(CMatrixStatic: :LARGE) ;
m_LCDTerpdata.SetbDisplayColors (RGR(0, 0, \0) , ~RGB(255, Q, 0y, '"RGB«(70, 0, 30));
m_LCDTempdata.AdjustClientXToSize (10} ;
m_LCDTempdata.AdjustClientYToSize (1);
m_LCDTempdata. SetText{ T.(! Data "ME
m_LCDTempdata,SetAutcePadding(true);
LogDlgss new CL6gSettingDlg;
Logblg->Create (IDD) LOGSETTINGDLGythis) ;
Longg—>SetWindowP05(NULL,SOO,SOO,O,O,SWP#NOSIZE);
m_bChkTrigPara = TRUE;
m_spin offset_para.SetBuddy(sm edit_offset para);
m_spin,offset pava.SetPos(0);
m_spin_offset ‘para.SetRange (0,1000);
mﬁspin_triggpara.SetBuddy(&mLedit_triq_para);
m_spin_trig.para.SetPds (Q) ;
m_spin_trig_para.SetRange (1,1000) ;
m_iedit trig paraw= 500;
m_bChkTrigSPI = TRUE}
m_spin_offset_spi.SetBuddy(sm editOffSetSPT) ;
m_spin_offset spi.SetPos(0):
m_spin_cffset_spi.SetRange(0,1000);
m_spin_trig_spi.SetBuddy (&m_edit_trig spi);
m_spin_trig_spi.SetPos(0);
m_spin_trig_spi.SetRange(1,1000);
m_ledit_trig spi = 500;
m_bChkTrigI2c = TRUE;
m_spin_cffset_iZ2c.SetBuddy (ém EditOffsetI2c);
m_spin_offset_i2c.SetPos(0);
m_spin_offset_i2c.SetRange(0,1000);
m_spin_trig_iZc.SetBuddy (&m_edit_trig i2c);
m_spin_trig iZ2c.SetPos(0);
m_spin_trig_iZ2c.SetRange(1,1000);
m_ledit_trig_i2c = 500;
UpdateData (FALSE) ;

}

#1fdef DEBUG
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volid CDAQView::0OnBnClickedSearch ()
{

CWaitCursor wait;
CString str="";

SetDlgItemText(IDC_STATIC_NUMBERHOF_DEVICE,str);
m_clist_device.ResetContent () ;

UpdateData (FALSE) ;

FT_STATUS ftStatus;

DWORD numDevs;

char *BufPtrs([64];

g AR IR
N o

{

FT_LIST NUME

t)numDews)) ;

'
ad

n (hRedlredOn)
umbavs ; u++h&b

rs| i
g )i
rSe i

Pevigfes failed"):;
on (hRedLedOff) ;

a (FALSE) ;
MessageBox (str, NULL, MB_OK|MB_ICONERROR) ;
SendMsgToList (str);

}
for(d=0; d<numDevs; d++)
{
delete BufPtrs[d];
)
)
}
else
{
CString str = "Can not found any device!!";
MessageBox(str,NULL,MB_OK]MB_ICONERROR);
SendMsgToList (str);
UpdateData (FALSE) ;
)
}
}
void CDAQView::OnBnClickedConnect ()
{

CString DeviceName;
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FT_STATUS ftStatus;

CWaitCursor wait;
if (m_clist_device.GetCurSel()==LB_ERR)
{
CString str="No Device Select in List Box!!";
SendMsgToList (str);
return;
}
m_clist_device.GetText (m_clist_device.GetCurSel (), DeviceName) ;
if (bConnect==FALSE)
{
ftStatus = FT_OpenEx((PVOID) (LPCTSTR) DeviceName,
FT_OPEN_BY DESCRIPTION, &ftHandle);
1f (ftStatus>0)
(
CString str = "Can not open device!!";
MessageBox(str,NULL,MB_OKIMB_ICONERROR);
SendMsgToList (str);

else

ET_ResetDevice\(ftHandle) s
FT_Purge (ftHandle, FT PURGE_RX || FT PURGE .TX);
FT_SetTimeouts(ftHandle, 100, 100};
DWORD._BufferTransferSize=63488;
if (FTHSetUSBParameters(ftHandle,BufferTransferSize,O)!=FT70K)
{
Cstring str |=\UFT_SetUSBParameters. ERROR! I ";
MessageBox(str,NULL,MB_ICONERROR);
SendMsgTolist (str);
returns
}
FT_ResetDevice (ftHandle);
ZeroMemory(ONEWIREData, sizeof\(float)*10) ;
ParaDataliist. Removelll ()\;
SpiDatalist.Removedlll) ;
I2CDataList.RemoveAll ()
pReadThread = AfxBeginThread (ReadProcThread, this):
Bl SetBventNotification(ftHandle,” FT- EVENT RXCHAR; hEvent);
GetDlgTtem(IDC_SEARCH)->EnableWindow (FBRLSE) ;
GetRlgItem(IDC CONNECT)~>EnableWindow (TRUE) ;
SetblgTtemText (IDC_CONNECT, ! DPisconnect ")y
CString str = lConnected te USB Port’;
SendMsgToList(str);
m_cLedConnect.SetTcon (hGreenlkedOn) ;
m_cLedSeareh.Setlcon (hRedLedOn);
bConnect =, TRUE;
SendData (0)}
Sleep (5007
KillTimer (TimerDrdawbData) ;
TimerDrawData = SetTimer (10, BimeLdop,0) ;

DisConnect ()

void CDAQView: :DisConnect (void)
{
if (!bConnect)
(
return;
}
bConnect = FALSE;
bContinue = FALSE;
KillTimer (TimerDrawData) ;
KillTimer (TimerParallel);
if (hEvent)
(
hEvent.SetEvent () ;
}
Sleep(100);
1f (ftHandle)
{
FT _Close({(ftHandle);
)
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SetDlgItemText(IDC_CONNECT,"Connect“);
Cstring str = "Disconnected From USE Port";
SendMsgToList (str);
GetDlgItem(IDC_SEARCH)->EnableWindow (TRUE) ;
m_cLedCennect.SetIcon (hGreenLedOff) ;
m_LCDTempdata.SetText (_T (" Data ™) b
m_ParaGraph.ClearGraph () ;
m_spiGraph.ClearGraph();
m_I2Cgraph.ClearGraph();
ParaDataList.RemoveAll () ;
SpiDataList.RemoveAll ();
I2CDataList.RemoveBRll ();
ZercMemory(ONEWIREData,sizeof(float)*lO);

iStatusLevelPara = -1;
iStatusLevelSPI = -1;
iStatusLevelI2C = -1;

void CDAQView::SendMngoList(CString str)

{

}

CTime tl;

tl = CTime::GetCurrentTime () ;

CString strTosends= tl.Format("&H:*My%8 ") ;

strTosend += sir;
m_list_msg.InsertString(m_listﬁmsg.GetCOunt(),strTosend);
m_list msg.SetToplndex (m-list msg.GetCount(1-1);

void CDAQView:4sOnBnClickedClearListCtrl ()

{

}

m_list msg.ResetContent();

void CDAQView::0nClosel()

(

}

CFoemView; OnClose().;

void CDAQView::OnDestroy()

{

}

CFormview::OnDestroy() ;

Dis@onnect ()7

if fLogDblg)

{ delelepToghly;

3{ (OptionDlg)

: dedete Optionblg;
|

void CDAQView::QnBnClickedParastop?)

{

1

UpdateData ()

void CDAQView::OnBnClicKedSpistop ()

{

)

UpdateData();

void CDAQView: :OnBnClickedI2cstop()

(

}

UpdateData () ;

void CDAQView::OanCIickedlwirestop()

{

}

UpdateDatal();

void CDAQView::OanClickedAllstop()

{

}

UpdateData();

vold CDAQView::InitGraph (CNTGraph &m_graph)

{

m_graph.ClearGraph();
m_qraph.SetElementLineColor(RGB(D,255,0));
m_graph.SetGridColor (RGB(0,150,0));
m_graph,SetPlotAreaColor (RGB(0,100,0));
m_graph.SetXGridNumber (10) ;
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m_graph.SetYGridNumber (8);
m_graph.SetXTime (TRUE) ;
m_graph.SetYTime (TRUE) ;

void CDAQView::0OnLogSettingOk (void)

{

if (LogDlg->m_iParallelTime>0)
{

KillTimer (TimerParallel);

TimerParallel = SetTimer (20,1000*LogDlg->m_iParallelTime, NULL) ;
lelse

{
KillTimer (TimerParallel);

|

if (LogDlg->m_iSpiTime>0)
{
KillTimer(TimerSpi);
TimerSpi = SetTimer(21,1000*LogDlg->m_iSpiTime, NULL) ;
lelse
{
KillTime imerSpi) ;

'-,,l'i!‘

ParaPlot{)

ey
vagnan

ine ()

}
}
if (!m_bSPIstop && !m_bAllStop)
{
SPIPlot();
}
if (!m_bi2cStop && !m_bAllStop)
{
I2CPlot();
)
if (!m_blwireStop && !m bAllStop)
{
ONEWIREPlot ()
}
static int iCountTime=0;
iCountTime++;
1f (iCountTime>=10)
{
CString strBitRate;

strBitRate.Format ("#d", (int)iCountReceived/1000};

m_staBitrateMain.SetWindowText (strBitRate);
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iCountTime = 0;
iCountReceived = 0;
}
break;
}
case 20
{
if (bConnect && bContinue)
{
DWORD dwCode;
if (pWriteParaThread)
{
GetExitCodeThread (pWriteParaThread-
>m_hThread, &dwCode) ;
B o (dwCode==STILL_ACTIVE)
{
SendMsgToList ("Parallel Log Error, The
last save still running!!");
return ;

P eParaThread =
AfxBeginThread (WriteDa ara¥lel, this);

last
save sti

Y
Gvetfl}!\x'ﬂﬂ&hr d (pWriteI2cThread-
@ (dwCode== LL_ACTIVE)

SendMsgToList ("I2C Log Error,

>m_hThread, &dwCode) ;

The last save still running!!");
return ;
)
}
pWriteI2cThread =
AfxBeginThread(WriteDatal2c, this);
}
break;

case 23

1f (bConnect && bContinue)
{
DWORD dwCode;
if (pWriteOneWireThread)
(
GetExitCodeThread (pWriteOneWireThread-
>m_hThread, &dwCode) ;
1f (dwCode==STILL_ACTIVE)
{
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SendMsgToList ("One-Wire Log

The last save still running!!");
return ;

1
}
pWriteOneWireThread =

AfxBeginThread (WriteDataOneWire, this);

}
break;
}
case 30
{
static BOOL bInterval=FALSE;
bInterval = !bInterval;
bInterval ? m_cLedSearch.SetIcon (hRedLedOn)

m_cLedSearch.SetIcon(hRedLedOff);

}

}

}
}
CFormView: :OnTimer (nIDEvent) ;

int CDAQView::FindTrigListPara (POSTTION PosStart)

(

double data[l00007;
POSITION posBuff(10000], pesl, pos2, pos3,/posd;
int datali, data2,data3,._datad:
int fMinimun=50007
if (ParabDatalList.IsEmpty())
{
retutie==13
}
POSITION pos;= PosStart;
for (int k=0;k<1000;k++)
{ »
int. fBUff = static cast<int>(1000*ParaDataliist.GetNext (pos))
1 (£Buff<fMinimum)
{
fMinimum = fBuffy
}
}
Int iTrigQffset==1%
iTrigoffset & nf iledit>txig para;
flor fant, i=0p4.<| 100007 i++)
(

posBuff[i] = PosStarty
data(i] (= ParabDatalist.GetNext(PosStart);
#E (i>3]

(

datal =istatic cast<int>(1000*data(i-3]) ;pesl=posBuff([i-3];
dataz2<=\static cast<int>(1000*datali-2] ).ipos2=pasBuff(i-2];
data3 =\staticcastint®(1000%data(i-1}) ;pos@=posBuff(i-1];
datad = static 'cast<int®> (1000*data(i]),posd=posBuff(i];

1f (datal==fMinimum && datad-=datal>iTrigoffset)
{
retgrn i
)
!
}

return -2;

int CDAQView::FindTrigListSPI{POSITION PosStart)

{

double data[10000];
POSITION posBuff[10000],posl,pos2,pos3,posd;
int datal,data2,data3,datad, fMinimum=5000;
if (SpiDatalList.IsEmpty())
{
return =1;
)
POSITION pos = PosStart;
for (int k=0;k<1000;k++)
{
int fBuff = static_cast<int>(1000*SpiDatalList.GetNext (pos));
if (fBuff<fMinimum)
{
fMinimum = fBuff;
}

]
int iTrigOffset = 1;
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iTrigOffset = m_iedit_trig_spi;
for (int i=0;i < 10000;i++)
{
posBuff[i] = PosStart;
data[i] = SpiDatalList.GetNext (PosStart);
if (i>3)
{
datal = static_cast<int>(1000*data(i-3]);posl=posBuff[i-3];
data2 = static_cast<int>(1000*data(i-2]);pos2=posBuff[i-2];
data3 = static_cast<int>(1000*data(i-1]);pos3=posBuff[i-1];
data4 = static_cast<int>(1000*datali]);posd=posBuff[i];
if (datal==fMinimum && datad-datal>iTrigOffset)
{
return i;
)
}
}

return -2;

int CDAQView::FindTrigListI2C(POSITION PosStart)

{

!

double data{2000];
POSITION posBuff([2000],posl,pos2,pos3,posid;
int datal,data?,data3, data4, fMinimum=5000;
int iReturn=0;
if (I2CDatalist.IsEmpty())
{
return_iReturn:
}
POSITION pos.==PosStarnt;
for Mint k=0;k<lOQyK++)
{
if (k<I2CbataList.GetCount())
{
int fBuff = static cast<int>(1000*I2CPatalist.GetNext|(pos));
if-(fBuff<fMinimum)
{
fMinimun/'= £fBuff;
}
}
}
Ent 3T rigOffiset Sol;
iTrigofisete==m_ledit triqgii2cy
for (fnt™=0y1 < 2000;i++)
{
if (i>=I2€Dhataldist,GetCount())
{
return tiReturny
}

posButf (i) =-PosStart;
data(i)y= I2CDatalist.GetNext(PosStart):;
b TN 1YY

(
datal 5 static cast<int>(1000#%data([i-37)¢posl=posBuff(i-3];
data? static castink> (1000*datafi-27) ;pos2=posBuff(i-2];
data3 =sstatic cast<int>(1000%*datafd-1]);pos3=posBuff(i-1];
datad =gstatiencast<int>(1000xdata(i)) ;posd=posBuff[i];
if (datal==fMinimum && datad-datal>iTrigOffset)
{

return i;
}
)
}

return iReturn;

void CDAQView::ParaPlot(void)

{

static int iCountPlot=0;

iCountPlot++;
SettingParaGraph (ParaXlower, ParaXupper, ParaYlower, ParaYupper);
m_ParaGraph.SetRange(ParaXlower, ParaXupper, Para¥Ylower, Para¥Yupper) ;
m_ParaGraph.ClearGraph();

m_ParaGraph.SetElementLineColor (RGB(0,255,0));
m_ParaGraph.SetRedraw (FALSE) ;

ParaPlotDataList.RemoveAll ()

CsingleLock singleLock(&m_csQueuePara);

singleLock.Lock();

static int iCountTime=0;



iCountTime++;
if (iCountTime>=10)
{
CString strBitRate;
strBitRate.Format ("%d", (int)iCountParaSample/1000) ;
m_staBitRatePara.SetWindowText (strBitRate):
iCountTime = 0;
iCountParaSample = 0;
}
UpdateData();
POSITION pos = ParaDataList.GetHeadPosition();
POSITION PosStart = pos;
int i0ffset=0;
UpdateData (TRUE) ;
if (m_bChkTrigPara)
{
i0ffset = FindTrigListPara (pos);
if (iOffset==-1)
{
SendMsgToList ("Error from FindTrigListPara function");
lelse if(iOffset===29
(
SendMsgToList ("Can't find start txig point--Error from

FindTrigListPara fungtion™);

}

}
fagr fint k=07k< (10f£fset=-m\ iEditOfLsetPara=-3) ; k++)
{
ParaDatalist.GetNext (pos);
}
}
double fdata;
for /(int i=0;#"< 100004 ++)
{
if j(!ParabDatalist, IsEmpty())
{
fdata = ParaDataList.GetNext (pos):
lelse
{
fatprng
)
if (fdata==0Yy
(
fdata = fdata > 0:017 )
1f(fdata>~4' && fdata<4)
(
if, (1 < ParaXupper)
{
nm ParaGraph.PlotXY (i, fdata, 0);
ParaPlotDatalist .AddTail( (float) fdata);
lelse
{
break;
}
}
}
singleLock.Unlock®).;
m_ParaGraph.SetRedraw(TRUE);
m_ParaGraph.Invalidate();
m_ParaGraph.UpdateWindow() ;
m_fvolt para = CalculateVoltPara();
m_fFreq_para = CalculateFregPara();
UpdateData (FALSE) ;
CheckLevelParal();

float CDAQView::CalculateVoltPara(void)

{

float fMin=5.0, fMax=0.0, fDataBuff, fVoltMax;
POSITION pos = ParaPlotDatalist.GetHeadPosition();
for (int i=0;i<ParaPlotDatalList.GetCount ();i++)
(
fDataBuff = ParaPlotDataLlist.GetNext (pos);
i1f (fDataBuff>fMax)
{
fMax = fDataBuff;
}
if (fDataBuff<fMin)
{
fMin = fDataBuff;
}
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}
fvoltMax = fMax-fMin;
if (fVoltMax>=5.0)
{
return -1;
}
return fVoltMax;

float CDAQView::CalculateFreqgPara ()

{

float fMinimum=5.0;
int data[10000],datal,data?,data3,data4;
POSITION posBuff[10000],posl,pos2,pos3,posd;
POSITION pos = ParaPlotDatalist.GetHeadPosition();
for (int k=0;k<ParaPlotDataList.GetCount () ;k++)
{
int fBuff = static_cast<int>(1000*ParaDatalist.GetNext (pos));
if (fBuff<fMinimum)
(
fMinimum = (float) fBuff;
}
}
int iTrigOffset ="1;
iTrigOoffset =sm_iedit_trig, para}i
float flGridPoint = (float)ParaXupper/m ParaGraph.GetXGridNumber () ;
int iCount;
pos = ParaPlotDatalist.GetHeadPosition();
for (iCount=0;iCount < ParakPletDatalist.GetCount();iCount++)
{
posBuff{iCount] =-pos;
data(iCountd~= "static cast<int> (PardPlotDatalist.GetNext (pos)):
if (iCount>10)
{
datal” =,1000*dataiCount =31y posl~posBuf f{iCount-3];
data2 1000*data[iCount—2];pos2=posBuff [iCount=2] ;
data3. = 1000*dataliCount=1];pos3=posBuff(iCount-1};
datad = 1000*datafiCount];posd=posBuff[iCounti.;
1f {(datal==fMinimum && datad-datal>iTrigoffset)
(

iCount, == 6;
break;

}
}
double f1GridTime=0.0;
switchd{m para_timediv,GetCurSel ())
{

case 0
(
£1GridTime = 125e-6;
break;
}
case 1 :
{
f1GridTime = 250e=6;
break;
}
case 2 :
{
flGridTime = 500e-6;
break;
)
case 3 : {
flGridTime = le-3;
break;
}
case 4
{
flGridTime = 2e-3;
break;
}
default:
{
flGridTime = le-3;
break;
}
}
float fTime = (float) (£1GridTime * iCount)/flGridPoint; float fFreq =

1/fTime;



return fFreq;

void CDAQView::SPIPlot (void)

{

SettingSPIGraph(SpiXlower, SpiXupper, SpiYlower, SpiYupper) ;
m_spiGraph.SetRange (SpiXlower, SpiXupper, SpiYlower, SpiYupper) ;
m_spiGraph.ClearGraph();
m_spiGraph.SetElementLineColor (RGB (0,255,0));
m_spiGraph.SetRedraw (FALSE) ;
SpiPlotDatalList.RemoveAll () ;
CsingleLock singleLock(&m_csQueueSPI);
singleLock.Lock() ;
static int iCountTime=0;
static int iCountAverage=0;
iCountTime++;
if (iCountTime>=10)
(
CString strBitRate;
strBitRate.Format ("%d", (int)iCountSpiSample/1000) ;
m_staBitRateSpi.SetWindowText (strBitRate);
iCountTime = 0;
iCountSpiSample = 0;
}
POSITION pos = SpiDatalist.GetHeadPosition();
POSITION PosStart = pos;
int iOffset=07
UpdateData(TRUE) ;
if (m_bChkTrigSPIy
{
iOffset /& FindTrigListSPIfposy;
if _(iOffset===1)
{

SendMsgTokist (YErzar \ from PindTrigListSRI_function"y ;

telse pfliOffset==-2)
(

SendMsgToList("Can't find start trig point--Erfor from

FindTrigLiS€SPI “fination™);

b

[

}
for| sant-k=0sk<(T0ffiser-m iEdi tQf £Set SPLI=1)skst)
(
SpiDatalList.GetNext{pos).;
}
!
for_int i=@¢i < 10000 sivk+)
(
double fdata:;
if (!SpiDataList.IsEmpty ()
{
fdata = SpibDatalist.GetNext (pos):
ke lse
{
return;
}
1f (fdata==0)
({
fdata = fdata'*l 0.0
}
if (fdata>-4"&& fdata<d)
{
if (i < SpiXupper)
{
m_spiGraph.PlotXY (i, fdata,0);
SpiPlotDataList.AddTail ((float) fdata);
lelse
{
break;
)
)
}
singleLock.Unlock () ;
m_spiGraph.SetRedraw(TRUE) ;
m_spiGraph.Invalidate();
m_spiGraph.UpdateWindow() ;
m_fvolt_spi = CalculateVoltSPI(};
m_fFregspi = CalculateFreqSPI();
UpdateData (FALSE) ;
CheckLevelSPI(};

float CDAQView::CalculateVoltSPI (void)
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float fMin=5.0,fMax=0.0,fDataBuff, fVoltMax;
POSITION pos = SpiPlotDatalist.GetHeadPosition();
for (int i=0;i<SpiPlotDatalist.GetCount () ;i++)
{

fDataBuff = SpiPlotDataList.GetNext (pos);

if (fDataBuff>fMax)

{

fMax = fDataBuff;

}

if (fpataBuff<fMin)

{

fMin = fDataBuff;

}
}
fvoltMax = fMax-fMin;
if (fvoltMax>=5.0)
{

return -1;
)
return fvoltMax;

float CDAQView::CalculateFreqSRI«()

{

float fMinimum=5.0;
int data[l10000],datalydata2,data3,datad;
POSITION' pesBuff[10000],posl,pos2, pes3, posd;
POSITION pos = SpiPlotDatalist.GetHeadPeosition(}+
for (int k=0;k<SpiPlotDatalist.GetCount();k++)
{
int £Buff = static cast<int>(1000*SpiPlotDatalist.GetNext(pos));
if (fBuff<fMinimum)
{
fMinimum = (float)EBuf
J
¥
int ¥Trigoffset =13
iTeigOffses s miiadit) C¥ig spi;
float flGridPoint = (float)SpiXupper/m_spiGraph.GetXGridNumber {);
inE=1Cquing;
pos =,SpiPlotDatalist.GetHeadPosition (),
for (iCount=0;iCount-<-SpiRPlotDatalist/GetrCount () ;iCount++y
{
posBuff [iCount] = pos;
datafiCount] = statilc cast<int>|(SpiPlotDPataliist.GetNext (pos));:
if (&Count>10)
{
datal \= 1000*data(iCount~3];posl=posBuff [iCgount-3];
data2 =:1000*dataliCount-2 )i pos2=posBuff [iCount=2];
datal3 ="1000*dataliCount=1];pos3=posBuff [#Count-1];
datad4 = 1000*data[iCount];posd4=pesBuff [iCount];
if (datal==fMinimum)&& datai-datal>iTrigOffset)
{
iCount =-= 4;
break;

}
}
double f1GridTime=0.0;
switch(m_spi_ timediv.GetCurSel())
{

case 0
(
flGridTime = 125e-6;
break;
}
case 1 :
{
fl1GridTime = 250e-6;
break;
}
case 2 :
{
f1GridTime = 500e-6;
break:
}
case 3

f1GridTime = le-3;
break;
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case 4 :
{
flGridTime = 2e-3;
break;
1
default:
{
f1GridTime = le-3;
break;
}
}
float fTime = (float) (f1GridTime * iCount)/flGridPoint;

float fFreq = 1/fTime;
return fFreq;

void CDAQView::I2CPlot (void)

{

Settingl2CGraph (I2CXlower, I2CXupper, I2CYlower, I2CYupper) ;
m_I2Cgraph.SetRange (I2CXlowe C pe 2CYlower, I2CYupper);
m_I2Cgraph.ClearGraphd();
m_I2Cgraph.SetElemen

m_IZ2Cgraph.SetRed¥aw (FALSE);
I2CPlotDatalis .Removehﬂ%sc
CsingleLg ingl oak%é\:
singlelLo .Loc%\ \
untTi o }_:-

eColor (RGB(0,255,0

stati¢ int iCo 0
staflgfint tAverage =
iCountTime++; 2;

i Cou me

=
in

g
éor (i 015?}%;%;
Q

double “fdata®- ?
if (!I2€D i

PR L

Jelse
{
return;
)
if (fdata==0)
{
fdata = fdata * 0.01;
}
if (fdata>-4 && fdata<i4)
{

if (i < I2CXupper)

{
m_I2Cgraph.PlotXY(i,fdata,0);
I2CPlotDataList.AddTail ((float) fdata);

lelse

{
break;

}

}
) - }
singleLock.Unlock ()
m_I2Cgraph.SetRedraw(TRUE);



}

m_I2Cgraph.Invalidate();
m_I2Cgraph.UpdateWindow();
m_fvolt_iZ2c = CalculateVoltI2C():
m_fFreqi2c = CalculateFreql2C():
UpdateData (FALSE) ;
CheckLevelI2C();

float CDAQView::CalculateVoltI2C(void)

{

)

float.fMin=5.0,fMax=0.D,fDataBuff,fVOltMax;
POSITION pos = I2CPlotDataList.GetHeadPosition();
for (int i=0;i<I2CPlotDataList.GetCount ();i++)
{

fDataBuff = I2CPlotDataList.GetNext (pos):;

if (fDataBuff>fMax)

{

fMax = fDataBuff;

}

if (fDataBuff<fMin)

{

fMin =_fDataBuff;

}
}
fVvoltMax = fMax=fMin;
if (fVoltMax>=5.0)
{

geturn -17
}
return fVoltMax;

float CDAQView: :CalculateFreql2C()

{

float fMindmun=5:0;
int data[l0000],datal;data?,data3, datad;
POSITION posBuff[10000],posl,pos2,pas3,posd;
POSITION pos|= I2CPlotDataList . GetHeadPosition ()7
for (imt /k=0;k<I2CPlotDatalist.GetGount () ; k++)
{
int fBuff '= static cast<int>(1000*I2CDatalist.GetNext (pbs));
1f (£Buff<fMindmum)
{
fMinimum, = (float)fBuff;
}
}
ifnt #TrigOoffsetis 1;
iTrigOffset = miledit \trigii2c;
float EAGridPoint )= (float)I2CXupper/m /I2Cgraph.GetXGridiumber () ;
int ‘iCount;
pos,=,I2CPYotDatalList.GetHeadPosition () ;
for iCount=0;iCount < I2CPlotDatalist.GetCoUnt® ;iCount++)
{
posBuff[iCount] = pos;

dataliCount{i= static_cast<int>(I2CPlotbBatalist’GetNext (pos));:

if (diCount>10)
{
datal =wl000*data[iCount-3];posl=posBuff[iCount-3];
data2 =w=l000*dataficount-2];pos2=posBuff [iCount-2];
data3 = 1000*dataficount-1);pos3=posBuff[iCount-1];
datad = 1000*data[iCount];posd=posBuff[iCount];
if (datal==fMinimum && datad-datal>iTrigOffset)
{
iCount -= 4;
break;

}
}
double flGridTime=0.0;
switch(m_i2c_timediv.GetCurSel())
{
case 0

fl1GridTime = 250e-6;
break;

case 1

flGridTime = 500e-6;
break;
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}

void CDAQView::S
double &Yupper)

{

case 2 1
(
f1GridTime = le-3;
break;
}
case 3 :
{
f1GridTime = 2e-3;
break;
)
case 4 :
{
f1GridTime = 4e-3;
break;
}
default:

{
f1GridTime = le-3;
break;

}

)

float fTime
float fFreq
return ffFre

singl . @m; ‘M‘<
Pkcsag_h(double &xlowel;, dou%sr\
a3 nant

urSel (

e uble &Ylower,

switch(m_para_ti
(

case 0 :
{
Xlower = 0;Xupper = ilmsParaVal*0.5*0.5*0.5;
break;
)
case 1 ;
(
Xlower = 0;Xupper = ilmsParaval*0.5*0.5;
break;
|
case 2
{
Xlower = 0;Xupper = ilmsParaVval*0.5;
break;
}
case 3

Xlower = 0;Xupper = ilmsParaval;
break;

case 4
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Xlower = 0;Xupper = ilmsParaVal*2;
break;
}
default:
{
Xlower = 0;Xupper
break;

ilmsParaval*0.5;

}
}
switch(m_para_voltdiv.GetCurSel())
{

case 0 :
({
Ylower = -1;Yupper = 1;
break;
}
case 1 :
{
Ylower = -2;Yupper = 2;

break;

Xlower = 0;Xupper = ilmsSpiVal*0.5;

break;
i
case 3
{
Xlower = 0;Xupper = ilmsSpival;
break;
}
case 4
{
Xlower = 0;Xupper = ilmsSpival*2;
break;
t
defaulc:

Xlower = O;Xupper = ilmsSpiVal*0.5;
break;
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)
switch(m_spi_voltdiv.GetCurSel ())
{

case 0 :
(
Ylower = -1;Yupper = 1;
break;
}
case 1 :
(
Ylower = -2;Yupper = 2;
break;
}
case 2 :
{
Ylower = -4;Yupper = 4;
break;
)
case 3 :

void CDPA Vﬂl: H ing &X1owe & De ar, double

= 0;Xupper 1 msIZchj.*{}\ﬁ\

“aynant®

case 3 :
{
Xlower
break;
J
case 4 ;
{
Xlower = 0;Xupper = ilmsI2cVal*2;
break;
}
case 5 ¢
{
Xlower = 0;Xupper = 400;
break;
}
default:

{

Xlower = 0;Xupper ilmsI2cvVal*0.5;
break;
!
)
switch(m_i2c_voltdiv.GetCurSel())
{

ase 0 :



case 1

case 2

case 3

case 4

default:

get th

m_strEditSend[l]==
{

}
i

Ylower = -1;Yupper = 1;
break;

Ylower = -2;Yupper = 2;
break;

Ylower = -4;Yupper = 4;
break;

Ylower = -8;Yupper = 8;
break;

fitgr s

ﬁﬂ%

it

g

if (SendData Se

{
}

UpdateLEDData (chSend) ;

vold CDAQView::UpdateLEDData(unsigned char chData)

{
chData&0x01
chData&0x02
chData&0x04
chData&0x08
chData&0x10
chData&0x20
chData&0x40
chData&0x80

)

BOOL CDAQView::SendData(unsignad char

{

2
?
el
s
2
72
?
2

? m_DO

? m_D4
? m_D5
? m_D6.
? m_D7

m_D3.

ET_STATUS ftStatus;

.SetIcon(hRedLedOn)
? m_DI1.
? m_D2

SetIcon(hRedLedOn)

.SetIcon{hRedLedOn)

SetIcon(hRedLedOn)

.SetIcon(hRedLedOn)
.SetIcon{hRedLedOn)

SetIcon(hRedLedOn)

.SetIcon(hRedLedOn)

chSend)

: m_DO.
: m_D1
: m_D2
¢ m_D3.
: m_D4
: m_D5
i m_D6.
1 m_D7.

i " [TTT TTTT] fli'“I
a eB \k)\ "Value gorre
5gTol tr v iff%:‘{(

SetIcon (hRedLedOff);

.SetIcon (hRedLedOff) ;
.SetIcon(hRedLedOff);

SetIcon (hRedLedOff);

.SetIcon (hRedLedOff);
.SetIcon(hRedLedOff);

SetIcon (hRedLedQff) ;
SetIcon (hRedLedOff);
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MB_OK) ;
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DWORD dwRetByte;
FT_ResetDevice (ftHandle);
FT_Purge (ftHandle, FT_PURGE_TX);
ftStatus = FT_Write(ftHandle,&chSend,sizeof(chSend),&dwRetByte):
CString strSend;
if (dwRetByte==1 && ftStatus==FT_OK)
{
strSend.Format ("Send %d Complete",chSend):
SendMsgToList (strSend);
lelse

strSend = "Send Data Error";
SendMsgToList (strSend);
return FALSE;
}
FT_SetEventNotification(ftHandle, FT_EVENT_RXCHAR, hEvent);
return TRUE;
}
BOOL CDAQView::PreTranslateMessage (MSG* pMsg)
(
i1f (pMsg->message==WM_KEYDOWN)
{

if (pMsg=>wParam==VK_RETURN)
(
1f (GetDlgltem(IDC EDITSEND)==AfxGetMainWnd ()->GetFocus())
{
OnBnClickedSend ()¢
}
}
}
GetbPlgItem(IDC_LOAD PARA)->»EnableWindeow (m bOffLine);
GetDlgItem(IDC_LOAD_SPI)—>Enablewindow(m_bOffLine);
GetDLlgTtem(IDC_LOAD I2C)->EnableWindow(m_bOffLine);
GetDlgItem(IDC_LOAD ONEWIRE)->EnableWindow(m bOffLine);
GetDlgItem(IDC _SEND)->EnableWindow(bConnect) ;
GetDlgItem(IDC. SAVES PARALLEL) ->Enablewindeow (bCofnect)
GetDlgltem(IDC SAVE SBI)->EnableWindow (bConnect);
GetDlgItem(IDC SAVE 12C)->EnableWindow (bConnect);
GetDlgltem(IDC_SAVE_ONEWIRE)->EnableWindow(bConnect))
m_cEditSend.EnableWindow(bConnect);
CString “sik:
m_edit trig pata.GetWindewText(str):
Af (gbr=5"")
{
m_edet _trig para. SetWindowText(f1'');
)
m edit offset_para.GetWindowText(str):
ity sEr==9")
{
m_edit offset para.SetWindowText (10")
}
m_edit_trig spi.GetWindowText tstyx) ;
if (str=="4)
{
m_edit trig,_spi.SetWindowText("1");
}
m_editOffSetSPI.GetWindowText(str)
1f (str=="")
{
m_editOffSetSPI.SetWindowText ("0");
}
m_edit_trig i2c.GetWindowText (str);
if (str=="")
(
m_edit_trig_iZc.SetWindowText ("1");
}
m_EditOffsetlZc.GetWindowText(str);
if (str=="")
{
m_EditOffsetI2c.SetWindowText ("0");
)
return CFormView::PreTranslateMessage (pMsg);
}

void CDAQView::0nBnClickedLogsetting()
{
LogDlg->ShowWindow (SW_SHOW) ;
)
void CDAQView::0OnBnClickedOption()



1
I

COpticnDlg opDlg;
opDlg.m _bChkPara = OptionDlg.m_bChkPara;
opDlg.m_strOuthiPara = OptionDlg.m_strOuthiPara;
opDlg.m_strOutlowPara= OptionDlg.m_strOutlowPara;
opblg.m_fHithPara = OptionDlg.m_fHithPara;
opDlg.m_fLowthPara = OptionDlg.m_fLowthPara;
opDlg.m_bChkSPI = OptionDlg.m_bChkSPI;
opDlg.m_strOuthiSPI = OptionDlg.m_strOuthiSPI;
opDlg.m_strOutlowSPI= OptionDlg.m_strOutlowSPI;
opDlg.m_fHiThSPI = OptionDlg.m_fHiThSPI;
opDlg.m_fLowThSPI = OptionDlg.m_fLowThSPI;
opDlg.m_bChkI2C = OptionDlg.m_bChkI2C;
opDlg.m_strOuthiI2C = OptionDlg.m_strOuthiI2C;
opDlg.m_strOutlowiZe= OptionDlg.m_strOutlowilc;
opDlg.m_fHiThI2C = OptionDlg.m_fHiThI2C;
opblg.m_fLowThI2C = OptionDlg.m fLowThI2C;
opDlg.m_bChklWire = OptionDlg.m _bChklWire;
opDlg.m_strOutHilWire = OptionDlg.m_strOutHilWire;
opDlg.m_strOutLowlWire= OptionDlg.m strOutLowlWire;
opDlg.m_fhiThlWire = OptionDlg.m fhiThlWire;
opDlg.m_fLowThlWire«= OptienDlg.m_fLowThlWire;
1f (opDlg.DoModal ()==IDOK)
{

OptionDlg.m_b€hkPara ='opDlg.m bChkPara;

OptionDlg.m-strOuthiPara'= opDlg.m-strOuthiPara;
OptionDlgwm.strOutlowPara= opblg.m strOutlowPara;

OptionDlg.m_fHithPara = opDlg.m fHithPara;
OptionDlg.m fLowthPara = opDlg.m fLowthPara;
Optionblg.m_bChkSPI = opDlg.m. bChkSPI;

OptionDlg.m StrQuthiSPI /= opDlg.m strOuthiSPI;
OptienDlg.m strOutlowSPI= opDlg.m strOutlowSPI;

OptionDlg.m fHiThSPT = opDlg.m £HiThSPI;
OptionDlg.m fLowThSPI = opDlg.m fLowThSPI;
OptionDlg.m bChkI2C = opDlg.m bChkI2C;

OptionBlg.m strouthil2Ci= opDlg.m_strOuthil2c;
OptionDlg.m( stroutlowi2cs opDlg,m Stroutlewi2c:

OptionDlg.m £fHiThI2C = opDlg:m_fHiThI2C;
OptionDlg.m fLowThI2C = opDLlg.m_ fLowThI2C;
OptionDlg.m bChklWire = opDlg.m.bChklWire;

OptionDlyg.m strOutHilWire =/ opDly.m strOutHilWire;
OptionDlg.m strQutLowlWire= opblg.m strOutLowlWire;

OptienDlg.m. fhiThlWire = opblgim fhiThlWire)

OptionDlg:m’ fLowThlWire = opDlg.m fliowThlWire;

UINT WriteDataSpi (void “*pParam)

{

CDAQView *pDagView.=<(CDAQView*)pParam;
CTime st,= CTimes : GetCurrentTime () ;
CString strPath = LogDlg->m_strEditPath;
CString strRileNames= st.Format ("\\DAQ $Y-3im~id);
strPath += strEileName;
CreateDirectory(strPath,NULL);
strFileName = stPEormat("\\SPI")¥
strPath += strFileName;
CreateDirectory(strPath, NULL)s
strFileName = st.Format ("\\#H-¥M-%S.txt");
strPath += strFileName;
CStdioFile file:;
1f (file.Open(strPath,
CFile::modeCreate | CFile::modeWrite ))
{
CSingleLock singleLock(&m_csQueueSPI);
CString strData;

POSITION pos = SpiDatalList.GetHeadPosition();

singleLock.Lock() ;
for (int i=0;i<SpiDatalist.GetCount ();i++)
{

strData.Format ("SPI

Data[%d}=%f\n",i+1,S8piDatalist.GetNext (pos));

file.WriteString(strData):
|
singleLock.Unlock();

phagView->SendMsgToList ("Save SPI Data Finish");

lelse
{

pDagView->SendMsgToList ("Can't Open File for SPI Log!!");
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'

return 0;

UINT WriteDataIZc(void *pParam)

{

CDAQView *pDaqView = (CDAQView*)pParam;
CTime st = CTime::GetCurrentTime () ;
CString strPath = LogDlg->m_strEditPath;

CString strFileName = st.Format ("\\DAQ_ $Y-3%m-3%d");

strPath += strFileName;
CreateDirectory(strPath,NULL) ;

strFileName = st.Format ("\\I2C");

strPath += strFileName;
CreateDirectory(strPath,NULL);

strFileName = st.Format ("\\#H-%M-%S.txt");
strPath += strFileName;

CStdioFile file;

if (file.Open(strPath,

CFile::modeCreate | CFile::modeWrite

)

CSingleLockssingleliock (&m_csQueusl2g) ;

CStringgstrpata;

POSITION ‘pos = I2CDatalist.GetHeadPosition ()

singleLock.Loek ()

fors(int i=04i<I2CDatalist!GetColOnt() ;ji+¥)

{
strDatal Format{"I2€

Data[%d]=$f\n",i+l,IZCDataList.GetNext(pos));

}

file.WriteString{strbata)s
}
singleLock. Unlock( )y

pDagView->SendMsqToList/("Save 12C Data Fimish'):

else

(

pbagView->SendMsgTolist("Canlt Open File for-T2C Saved LY ;

i

retwrn Q;

UINT WriteDataOneWire(void.tpParam)

{

|

CDAQView *pbaqView = {(CDAQView*)pParam;
Climesstw= Crimey:GetCurtentTime () ;
CString strkath = LogDlg=>m sStrEditPath;

CStrisg strFiléName = st Format ("N\DAQURY=%m-%d") §

strPath-+= strFiléName;
CreateDiYectorytstrPath) NULE);

strFileName = st.Format("\\One-Wire") ;
strPath += strFilaName;
CreateDirectory{strPath, NULL):

strFileName = stsFormat ("\\%H-2M=%StHt") ;
strPath += ‘strFileName;

CStdioFile file;

if (file.OpentstrRath,

CFile::modeCreate | CFile::modeWrite )

CSingleLock singlelLock{(&m. csQueueONEWIRE) ;

CString strData;
singleLock.Lock();

memcpy (OneWireDataBk, ONEWIREData, sizeof (float)* (10));

singleLock.Unlock();
for (int 1=0;i<10;i++)
{

strData.Format ("One-Wire Datal%d]=%f\n",i,OneWireDataBk([i]);

file.WriteString(strData);
}

pDagView->SendMsgToList ("Log One-Wire Data");

phagqView->SendMsgToList ("Can't Open File for One-Wire Log!t*");

return 0;

void CDAQView::0nBnClickedChkOffline()

{

UpdateDatal)
1f (m_bOffLine)
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lelse

bConnect = FALSE;
bContinue = FALSE;
if (hEvent)
{

hEvent.SetEvent ()
}
Sleep(100);
if (ftHandle)
{

FT_Close(ftHandle);
}
SetDlgItemText (IDC_CONNECT, "Connect");
GetDlgItem(IDC_CONNECT)->EnableWindow (FALSE) ;
SendMsgToList ("Disconnected From USBE Port");
SendMsgToList ("Change to Off-line mode");
GetDlgItem(IDC_SEARCH)->EnableWindow (FALSE) ;
m_cLedConnect.SetIcon (hGreenLedOff) ;
m_cLedSearch.SetIcon(hRedLedOff) ;
TimerOffLine = SetTimer (30,500, NULL);
KillTimer (TimerbrawData);
TimerDrawData =.SetTimer (10, TimeLoop,0);

SendMsgToList{!"Chliange\ to On-line mode') ;
SetDlgItemText (IDE. CONNECT, "Connecet");
GetDlgItem(IDC_CONNECT)->EnableWindow (TRUE] ;
GetDlgltem(IDC SEARCH)->EnableWindow(TRUE).;
ParaDataliist.RemoveAlly) ;
SpibDataList.RemoveAll ()7
I2CDhatalList . RemoveAll ();

ZeroMemory (ONEWIREData, sizeof (float) *10).;
m_LCDTempdata.SetText ( T (" Data PR

m ParaGraph.ClearGraph();
m_spiGraph.ClearGraph() ;

m I2Cgraph.ClearGraph ()

KillTimer (TimerOf fLine) ;

KillTimer (TimerDrawData):;

void CDAQView: :OnBnClicKedLoadPara ()

{

)

CEilePialog £d (TRUE, NULL, NULL, OFN" HIDEREADONLY ; "Text File| *.txt| |V);
if (fdiDoModal () ==IDOK)

(

}

CWaitCursor waiti

CstdioFile file(fd.GetPathName (), CEile: :modeRead)s
CString stoBaffer;

filelReadstring(strBuffer);

ify (strBuffer.Find ("Paxallel)==-1)

(
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MessageBox ("Parallel File format erro#! i, NULL,MB_ICONERROR) ;

SendMsgToList {"Pdralléd) File' forma€ error!!");
returny
}
ing 1;
float dataBuff;
CsingleLock singlelock(&m_chueuePara};
singlelock. Lock();
ParaDatalList.RemoveAll();
sscanf_s(strBuffer, "¢*s Data[%d]=%f",&i,&dataBuff);
while(!feof(file.m_pstream))
{
if (i>0 && i<=100000)
{

ParaDatalist.AddTail (dataBuff);
)
file.ReadString(strBuffer);
sscanf_s(strBuffer,"%*s Data[sd]=%f",&i, &sdataBuff);
H
singlelock.Unlock();

vold CDAQView::0OnBnClickedLoadSpi ()

{

CFileDialog fd(TRUE,NULL,NULL,OFN HIDEREADONLY,"Text File|=*.txt[i");

1f (fd.DoModal ()==IDOK)
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CWaitCursor wait;

CStdioFile file(fd.GetPathName{(),CFile: :modeRead) ;
CString strBuffer;

file.ReadString (strBuffer);

if (strBuffer.Find("SPI")==-1)

{
MessageBox ("SPI File format error!!",NULL, MB_ICONERROR) ;
SendMsgToList ("SPI File format error!!");
return;

}

it i:

float dataBuff;
sscanf_s (strBuffer, "%*s Data([%d]=%f", &i, &dataBuff);
while(!feof (file.m_pStream))
{
file.ReadString(strBuffer);
sscanf_s(strBuffer, "%*s Datal[%d]=%f", &i, &dataBuff);

void CDAQView: :0nBnClickedbioadI2c()

{

CFileDialog £d (TRUE, NULL,NULL, OFN HIDEREADONLY, "Text File|*.txt||");

if

J

{

(fd.DoModal () ==IDOK)

CWaitCursor. wait.
CStdioFile file(fd.GetPathName(),CFile::modeRead) ;
CString sStrBufifer;
file.ReadString(strBuffer);
1f w(strBuffes, Eind ("I2CY )s=-1}
{
MessageBox("IZ2C File format /error!)',NULL,MB ICONERROR) ;
SendMsgToList("I2eFile format, errordil);
el T1%,
}
Fnt v
float dataBuff;
sscanf _s/(strBuffer,"A*s BarLe[3di=% £, &1, &dataBuff);
while (! feof (file.m/ pStream))
{
file.ReadString (strBuffer):
sscant_s(strBuffer,"%*s |\Datalsd])=%Lf"Y, &i,sdataBuff) ;
}
Csingleliock singlelock(&m_csQueuel2C)s

void CDAQView::OnBnClickedLoadonewire()

{

CFileDialog fa{TRUE, NULL, NULL,OFN_HIDEREADONLY, "TextoFilel*itxt||");

if

{

(fd.DoModal ()'==IDOK)

CWaitCursor wait;
CstdioFilenfilefd.GetPathName (), CEile: :modeRead) ;
CString strBuffer;

file.ReadString (strBuffer)s

if (strBuffer.Find("One-Wire")==-1)

{
MessageBox ("One-Wire File format error!!",NULL,MB_ICONERROR) ;
SendMsgToList ("One-Wire File format error!!");
return;

}

int i;

float dataBuff;

sscanf_s(strBuffer,"%*s Datal[xd]=%f", &i, &dataBuff);

while(!feof(file.m_pStream))
{

if (1>0 && i<10)

{

OneWireDataBk[i]=dataBuff;

|

file.ReadString(strBuffer);

sscanf_s(strBuffer, "%*s Datal%d]=%f",&i, &dataBuff);
}
CsingleLock singlelock(&m_csQueusONEWIRE) ;
singlelock.Lock();
memcpy (ONEWIREData, OneWireDataBk, sizeof (float)*10);
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singlelock.Unlock () ;

void CDAQView: :OnBnClickedSaveParallel ()

{
if (bConnect && bContinue)

(
DWORD dwCode;

if (pWriteParaThread)
(
GetExitCodeThread(pWriteParaThread—>m_hThread,&dwCode);
if (dwCode==STILL_ACTIVEJ
{
SendMsgToList ("Parallel Save Error, The last save still

running!!");
return ;
}

}
SendMsgToList ("Rarallel are Savingwu.");
AfxBeginThread(WriteDataParallel, this);

pWriteParaThread =

|
void CDAQView::OanClickedSaveSpi()

{
if (bComnect && bContinue)

{
DWORD.-dwCode;

if (pWriteSpiThread)

{
GetExitCodeThread(pWriteSpiTh:ead—>m_hThread,&dwCode);
1% (dwCode==STILLHACTIVE)

{
SendMsgToList ("SPI|Save Brror, The last-save still

running § " &7
EEturn
}
}
SendMsgToLIisE("SPI sare! Saving. ./ \").;
=(AfxBeginThread(WriteDataSpi,this);

pWriteSpiThread =

}
void CDAQViews3)OnBnCliékedSaveI2al)

{
(bConnect && bContinue)

if
(
DWORD: dwCodes
1f (pWritel2cThread)
{
GetExitCodeThread (pWriteI2cThread-3m_ hThread, sdwCode) ;
i £ (dwCode==STILL_ACTIVE)
(
SendMsgToList ("I2C Save Error, The last save still
cunnifg i)

re Uy
}
}

SendMsgToList ("I2C are Saving...")
AfxBeginThread (WriteDatal2c, this);

‘

pWriteI2cThread =

}
void CDAQView::0nBnClickedSaveOnewire ()

{
if (bConnect && bContinue)

{
DWORD dwCode;
i1f (pWriteOneWireThread)
{
GetExitCodeThread(pWriteOneWireThread—>mLhThread,&dwCodel;

if (dwCode==STILL ACTIVE)

{
SendMsgToList ("One-Wire Log Error, The last save still

running! ") ;
return ;



}
SendMsgToList ("One-Wire are Saving...");
pWriteOneWireThread = AfxBeginThread(WriteDataOneWire, this);
1
1
void CDAQView::CheckLevelPara (void)
{
float fAverage=0;
if (ParalistLevel.GetCount ()<10)
{
ParalistLevel.AddTail (m_fvolt para);
Jelse
{
ParalistLevel.RemoveHead() ;
ParalistLevel.AddTail (m_fvolt para);
}
POSITION pos = ParalistlLevel.GetHeadPosition();
for (int i=0;i<ParalistLevel.GetCount () ;i++)
{
fAverage += ParalistLevel.GetNext (pos) ;
}
fAverage = fAaverage/Paralistlevel.GetCounty()
i1f (iStatusLevelParat=1 s (fAverage > OptionDlg.m fHithPara))
{
UpdateData (true);
if (OptionDlg.m bChkPara*=TRUE && @ptienDlg.m_steOuthiPara!="")
{
int chSend = atoi (Optienblg.m strOuthibara);
1f (chSend!=0)
{
1t (SendData(chSend))
{
UpdatelLEDData (chSend);
iStatusLevelbara = 1;
¥
i
else dif (OptignDlg.m strOuthiPdra[D] =200 ™ eg
(OptionDlg.Mm strouthiParall]==1s%" || OoptionPlg.m_strouthiParafl]=="x')}
{
sscanfas(OptionDlg.m_strOuthiPara, Y4504 x e &Ch8end) ;
Lf (SendData(chSend))
{
UpdateLEDData(chSend) ;
iStatusLevelPara =1}

1
P
Jelse if ¢iStatGsTevelPara =0\ && (FAverage) < OptionDlg.m_fLowthPara))
{
UpdateData (true).;
1f (QptionDlg.m bChkPara==TRUE/ &4 OptionDlg.m ‘strOutlowPara!="")
{
int/chSend = atol(OptionDlg.mysteOutlowBaral ;
if (echsSend!=0)
{
1f (SendData (chSend) )
{
UpdateLEDData (chSend) ;
iStatusLevelPara = 0;
1
}

else if (OptionDlg.m_strOutlowPara[0]=='0"' gg
(Optionqu.m_strOutlowPara{l]=='x‘ | OptionDlg.m_strOuthiPara[l]=='X'))
(
sscanf_s (OptionDlg.m_strOutlowPara, ":04x", &chSend) ;

1f(SendData (chSend) )

{
UpdateLEDData (chSend) ;
iStatusLevelPara = 0;

i
}
vold CDAQView::CheckLevelSPI (void)
{
fleat fAverage=0;
if (SpilistLevel.GetCount()<10}
{
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SpilistLevel.AddTail (m_fvolt_spi);
Jelse
{
SpilistLevel.RemoveHead () ;
SpilistLevel.AddTail (m_fvolt_spi);
}
POSITION pos = SpilistLevel.GetHeadPosition();
for (int 1=0;i<SpilistLevel.GetCount();i++)
(
fAverage += SpilistLevel.GetNext(pos);
}
fAverage = fAverage/SpilistLevel.GetCount();
if (iStatusLevelSPI!=1 && (fAverage > OptionDlg.m_fHiThSPI))
{
UpdateData(true);
if (OptionDlg.m bChkSPI==TRUE && OptionDlg.m_strOuthiSpPI!="")
{
int chSend = atoi(OptionDlg.m_strQuthiSPI);
if (chSend!=0)
{
if (SendbData(chSend) )
{
UpdateLEDData (chSend) !
IStatusLevelSPI = 1;

}
else 1f ,(OptionDlg.m StrOuthiSPI[0]=='0"' &&
(OptionDlg.m_strOuthiSPI[1]=='x' | OptionDlg.m_strOuthiSPI(1)=='X"))
{
sscanf, 5(OptionbDlg.m steOuthisSPI, ™%04x", ‘&chSend);

if(SendData (chSend).)

{
UpdateLEDData (chSend) ;
iStatusLevelSPL = 1y

)
i
telse If (iStatuslevelSPI!=0<&& (fAverage < 'Optionblg.m fLOWThSPI))
{
UpdateData (true); )
if AOptionDlg.m bChkSPI==TRUE && OptionDlg.m strOutlowSPI!="1)
{
int chSend.='atoi (OptionDlg.m stxrOutlowSPI);
if “(chSend!=0)
{
if (sendData(chSend) )
{
UpdateLEDData (chSend)';
iStatusLevelSPI = 0;

i

else if (OptionDlg.m strOutlowSPL[0)==40" k&
(OptionDlg.m_strOutlewSRI [1]e=1'~| | OptionDlg.m StFOuUthiSPT [¥]=="'¥X"))
{
sscanf s (OptionDlg.msstrOutlowSPI, "3%04x", &chSend);

1f (SendData(chSend) )

{
UpdateLEDData (chSend) ;
iStatusLevelSPI = 0;

}
}
void CDAQView: :CheckLevell2C (void)
{
float fAverage=0;
if (I2clistLevel.GetCount()<10)
(
I2clistlevel.AddTail (m_fvolt_i2c);
}else
(
I2clistLevel.RemoveHead () ;
I2clistLevel.AddTail (m_fvolt_iZc);
}
POSITION pos = I2clistLevel.GetHeadPosition();
for (int i=0;i<I2clistLevel.GetCount();i++)
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{
fAverage += I2clistLevel.GetNext (pos);
}
fAverage = fAverage/I2clistLevel.GetCount();
if (istatusLevelI2C!=1 && (fAverage > OptionDlg.m_fHiThI2C))
{
UpdateData{true);
if (OptionDlg.m_bChkI2C==TRUE && OptionDlg.m_strOuthiI2C!="")
{
int chSend = atoi(OptionDlg.m_strOuthiI2C);
if (chSend!=0) ’
(
if (SendData (chSend))
(
UpdateLEDData (chSend) ;
iStatusLevellI2C = 1;
}
}

else if (OptionDlg.m _strOuthiI2C[0]=='0"' &&
(OptionDlg.m_strOuthiI2C([1l]=="x' || OptienDlg.m strOuthiI2C[1l]=='X"))
{
sscanf_s (OptionDlg.m¥strOuthiI2C, "%04x", &chSend);

if (SendData (chSend))

{
UpdateLEDData(chSend) ;
iStatusLevell2e = 1;

}
|
lelse if (dStatusLevellI2C!=0 && (fAverage. < Optionblg.m “fLowThI2C))
{
UpddateData ftrue)s
1f0 (OptionDlg.m bChKI2C==TRUE && .OptionDlg.m strOutlowiZcl="")
{
int| chSend = atoi(OptionDlg.m_strOutlowi2e);
if-(chsend!=0)
{
if (SendbData(chSend))
{
UpdateLEDData(chSend) ;
iStatuslevelI2C = 0;
}
}
else 1f (OptionDlgim stroOutlowiZcl0])=='0" &&
(OptionDlg.m”stroutlowi2e[l)=="%! | }[\OptionD¥gim strouthi I2C{17=="X"))
{
sscanf_s(OptionDlg.m strouktlowiZc, "%04x, /&chSend);
if{SendData(chSend))
{
UpdateLEDData(chSend) ;
iStatusLevell2C = 0;

}
}
void CDAQView: :CheckLevel lWIRBE(£loat EData)
(
float fAverage=0;
1f (ONEwirelistLevel.GetCount ()<10)
{
ONEwirelistLevel.AddTail (fData);
lelse
{
ONEwirelistLevel.RemoveHead ()
ONEwirelistLevel .AddTail (fData);
}
POSITION pos = ONEwirelistLevel.GetHeadPosition();
for (int i=0;i<ONEwirelistLevel.GetCount();i++)
{
fAverage += ONEwirelistLevel.GetNext (pos);
}
fAverage = fAverage/ONEwirelistLevel.GetCount():
if (istatusLevellWire!=1 && (fAverage > OptionDlg.m fhiThlWire))
(
UpdateData (true);
1f (OptionDlg.m bChklWire==TRUE && OptionDlg.m_ strOutHilWire!="")
{
int chSend = atoi(OptionDlg.m strOutHilWire);
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if (chSend!=0)

{
if (SendData (chSend))

{
UpdateLEDData (chSend) ;

iStatusLevellWire = 1;
}

}
else if (OptionDlg.m_strOutHilWire[0]=='0" &&

(OptionDlg.m_strOutHilWire[l]=='x' || OptionDlg.m strOutHilWire([l]=='X"'))

{
sscanf_s(OptionDlg.m strOutHilWire, "%04x", &chSend);:

if (SendData (chSend))

(
UpdateLEDData (chSend) ;

iStatusLevellWire = 1;

}

}

Jelse if (iStatusLevellWire age < OptionDlg.m_fLowThlWire))

UpdateDa

ire[0]: &&
[

Optio | e ErOUCH T Y
) 7 —— 3
hﬁ&\"& Dlg. Ou 1Wi w:?s", &chsend) ;

Data lchs
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Implementation of Multi-Protocol, Data Acquisition
With High Speed USB Interface, U sing FPGA

S. Thanee

Abstract—This paper describes the implementation
of the FPGA as a data acquisition system with high-
speed USB interface.  This can simplify the data
interfacing to the PC by installing most data transfer
protocels inta one system, The FPGA has the advantage
that it allows individual wmodules on a chip to work
independently from each other. Therefore, we can
utilize the FPGA as a performance solution for a system
which is multi-channeled, with connections to four ADC
signals, with the four different protocols of: Parallel SPI,
I'C and One-Wire, In addition, flie visual <™
programming for the user interface and data starage
application, on a PC, helps this design to-respond better
to high vates of data acquisition,

Aevwords: Data aequisition, FPGA, high-speed USB

L Introduction

The data acquisition system has been broadiy applied in
the aufomatic test and measurement systems for engineering
and scignce. as we are able ro aithet adjust or define values
via controllng software [1]. The mam function of the
software 1s ta collect the data from any pesipheral, input
deviges, suclias meters or sensors and 1a fransfer it info the
man databasé and show the results, iy real ume, on the
scraen, or ta display them n a sunumary saph

This paper) proposed the dasien of the dara acquisition
systenl usiig FPGA [3] uerfaced t0-a PC [2]. The system
has the capability of recaiving digital signals from mult-
channal seusors withh four, different. ADC protocols.

II. Overall System

The overall system 15 showu 1 Figwe [ Itrepresents
connections to_four differenr . ADC (analog 1o digital
converter) sensors with four different pratocols: Parallel
SPLI'C and QuesWire. The FPGA would-eollect udividual
dara from all ADC sensors,

The systent would process! separately. ‘in-andividual
protocals. and. cansequently .produce a stigamy of data
through the output USB port [4]. which sends the ADC data
to the PC
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There would be a specific application program to prepare
the PC to wait for the data from a USB port. It would then
interpret the data into separate data bytes for individual
channels. Consequently, the data can be shown to the user.
and saved to the main darabase at the same time
Alternatively. the user could control the system by sending
instructions via the USB port

[raraset ||
LAD
e Relay Sa

e ™
Al

(B2 TN i~ USSR
’ FRiG g o,

oo IV T i
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Figure 1 Tha overall systemdiagram.

IL Processiug Unit

The | processiig umtemployed  fortlus design 15
EPIKIOTC144-3 ' from 'the Alfera ‘Company. | It Las a
capacity of 2,880 logic elentents. or abour 50,000 gates,
consishing of 40,960 mternal ram bis-and/162 mputiourpur
potts. for connection to external hardwars. It stipports 3
lavel power supply-of 5V, 5.3V and 2.5V~The maxumum
working frequency is 180 MHz.  This design has used
VHDL as the language [7)(8] for program writing code.

The chip 1s the ceutral paint of acquisihion for the all
sedsors. Irs responsibility is to bridge between the ADC
inputs and the USB counaction 1.2, sendmg recening data
to, and from;'the PC. Figure 2 iflustrates the internal
modules- within the- FPGA chip (6] These odules are
described as below:

Parallel Protacol: This protocel 15 the uaditional type for
most-ADCs. It has the-advantage of high speed data
throughput. This desigi mses ADC0820 a5 a temnplate
example Figure 3represents a simmlaton for acquirmg data
from thuis ADC, There are fwo main steps 1 the conversion
procass:

* TPGA sends a ‘start’ sigmal to activate the ADC and
then waus for an “acknowledgement signal.

* After the ADC finishes converting the data, it will send
an acknowledgement signal to the FPGA then the
FPGA will read all the data from the bus After that it
will send another ‘start” signal 1o activare the ADC
again for data acquisition on the next read cyele
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It can be seen that, this data acquisition s very simplz and
fast. Thus, tlus protocol should properly work within a high
speed systen.
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Figure 3 Simulated parallel comimunication pratocal.

Serial Peripheral Interface (SPIy Protocol: This protocol
was | developed by Motorola - to. accomplish < easy
commumecation, and to- reduce 'O ports -This design
utiizes MCP3201 for' building connections to FPGA.
Figure 4 shows a simulation of how the FPGA. obtans data
from an ADC. The steps of this ADC data acquisition look
like the previous prowocol. The EPGA would send ‘the
control signal to activare ADC and the ADC would setid the
acknowledgement signal Lack, after it finishes converting
dara, 10 tell the FPGA to read the data from its owrput. - The
difference from. the previous protocol is that the FPGA
would read the stream of daia in-a serial pattem instead,
from MSB 1o LSB
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Figure 4 Sunulated SPI commuuication protocol.

Luter-Integrated Circuit Protacol (I:(‘): TC
conununication 15 a protocol which 1s designed to reduce the
LO ports. It requires only two signal conuection wires
called SCL aud SDA. This design uses PCF8591 ADC as a
template example.  The procedure for this ADC data
acquisition 15 quite complicated. as i the following steps:
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¢ The FPGA sends a signal to start the bus and to
wdennfy the address of the device.

¢/ The FPGA defines the write mode and sends a
command tothe ADC 1t wants to convert.

s The FPGA-defines the ‘read’ unode and 1denufies
which chaunel it sants to read from,

o Thé FPGA reads the data from tha 1°C bus

Arlis point. the data yeading has completed 1 tme cyele
Frgure )5 illusuates ‘the example of data reading by this
protocol..We can see that one reading cycle of this protocol
takes miore time-than the previous protoeols whereas it has
the good "point of wusing only two wares in the data
commumeation,

Omne-Wire Protocal: This protocal emplovs only one signal
line i conunuuications, The bus is not achve unless all data
hias. been transferred. . We 'used the remperature sensor
DSL820 as the input of this Ona-Wire-acquisiion data
protocol.

The protocol separates the data bit by a fine sfor. 1t has a
lengih ‘of between 60-960us. depending ‘on the user
definition and the status of communications between master
and slave devices. There are four status types:

* Reset: usedto start the comumunication

¢ Wnte data 1" to slave davice

+  Wrnte data 0" to slavedevice.

+ _ Read data from slave

The firststep for this protacol is the ‘reset” from the FPGA
(master device). The FPGA would send a reset signal to the
bus, and wait-for an acknowledgement signal from sensor
(slavedevice)  After receiving the acknowledgement signal,
the FPGA would send the address command to identify the
sensor and et it start data conversion.

The FPGA would wait for a sensor processmng the
command. Then it would send the reset signal and wdentify
the device address agamn. followed by the ‘read’ command
ta the sensor. to read dara from the sensor memory one by
one from LSB to MSB. Fually, 1t would send the reset
signal again to the bus and wait for an acknowledganient
signal
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Figure 6 Sunulated Control Uit and USB Coutroller comnmuication

After ‘these procedures, the data read procedure has IN. The PC Interfacing
completed one time evele. To obtawn more data. the FPGA =
would process the sanie steps agam, Figuce 7 displays: the
sinlated comnumcanons for “reset’. ‘acknowledgement’,
and ‘wiite’ =LI001100” dara,

The PC interfacing used 1o ths designts the lugh-speed
USB which can transfer data at the rate of 480 Mbps. The
transfer operation is achizved via fiames' with a period of
125 us. Each frame consists of a number of “Transacrions '
each which-consists of a number of Packafs. These packets
include . information _about the type of wmansaction. the
address of the USB-device, and the numberof the end points
required; 1n addition to data, and CRC packets, aund a
synchronization packet.

.., DATA
Figure 7 The One-wire communications protocol. 5 2 /\1——A>
=]

Control Unit and USB. Contrallers If there is any data PE— RS Y]
appeanng on the FIFEO bufferthe control npt would no'“l:
determne whieh channel the data 15 from, Subsequently, i RXF?
would send a one-byte data coda'ta the USB port. This first FLE
dara byte mforms the applicatiowprogram on the PC which

channel the following data 1s from:Then it will send a

signal to the USB contraller again 1o’ send he data, 1n the Ao\ 18 294 . e

FTFO. to the USB port byte by li\_-!e‘ until the' FIFQ isempty. iaie & SOPE T i injesicing

Thus will wean the end of the datasending procedure ui that

indrvidual chaunel. If there is data waiting 16 ba"sent out— The FT2232H chip from FTDI Corp. [5] has been used 1o

from another FIFO channel. the FPGA will repeat-the sane implement this protocol in the design. It is a dual USB 10

procedures. Figure 6 shows a simulation for mferconnection parallel FIFO, bi-directional, data transfer chip with 4

between the contral wnt and the USB controller kilobytes FIFO Tx and Rx buffers. wiuel handles the entirs
USB protocol on the silicon level  The manufacrurer
provides the D2XX.DLL driver. which allows full
accessibility to all the chup features through a DLL funcuon
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Figuve 9 The sample displays in the application program

This chip provides an intarface between the FPGA and the
USB port with an 8 bit, bi-directional data bus, plus five
control signals and one clock signal: Figurs 8-illustrates the
FT2232HFPGA mtetfacing.

Vo The Application

The application program of this desiga was Wriften in flie
visual €7 language [9]4n the following 3 laver stnicture
Preseuarion layer: for plotung-all the data eraphs to be
mongtored by the user,

Hardware layer. continuously 1ssuing ‘readitequest” An a
“reading worker thread" that will rétum one or more data
ttemis and put-the data i a-queie which the data acquisition
laver can read from.

Dara acquisirion iayer: When the data requires some kid of
mterprefanon. each sensor will have a thread thar collacts
the data. and saves itin the PC. When this thisad funs it
wmaves the data from the queue, shared with the liardware
laver. mta its oWn container.and updates the eurrent value
sharad with the presentation layer.

This applicaton 15 responsible’ for reacling data from
each protocol and presenting it to the héer in‘a graplue
oscilloscopelike form._Since the oneayvive protocel is used
for temperature sensors. itwill show-the temperature Tevel
number mstzad’ Figure' 9 displays an ' example of the
application program in eperation.

VL Conclusions

Erom ow sunulaton results e ean see that the parallel
protocol 15 the fastest. whereas, it uses the.uost connective
wires. On the other hand, the I'C or one-wirs protocol
sequires only two wires and one wire, respectively,for the
conuection. but the bit transfer rate is much slower than
general the ADC We can use this knowladge when
constdering the use of a protocol i most applications
Fually. we may now claim that owr data acquisition
svstem with chanuels for muluple protocols is a useful
solunon. Consisting of mpur channels with individual ADC

ISBN: 978-985-17012-8-2
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protocols, _our systemy .allows the chapnels 1o work
independently from each other In addition. with a large
qumber of VO ports in the FRGA, it is feasible ro add more
channelsin the future, Eventually, we may be able to utilize
the maximum of 102 IO ports. beng the maXinmm number,
for this FPGA.
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