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SET_DIN = ^h10;
RESET_DIN = ^h20;
SET_CCLK = ^h40;
RESET_CCLK = ^h80;

"Bitpatterns for LED
LED_ON = ^h01;
LED_OFF = ^h02;

"Bitpatterns for REFRAMING
RF_ON = ^h01;
RF_OFF = ^h02;

"Bitpatterns for BISTEN
TEST_ON = ^h01;
TEST_OFF = ^h02;

"States
CON_STATE = [ TT0, TT1, TT2, TT3, TT4];

 ZERO = [  0 ,  0 ,  0 ,  0 ,  0 ]; "^d00

R_ID1 = [  1 ,  0 ,  1 ,  0 ,  0 ]; "^d20
R_ID2 = [  0 ,  1 ,  1 ,  0 ,  0 ]; "^d12
R_FIFO1 = [  0 ,  0 ,  1 ,  0 ,  1 ]; "^d05

 R_FIFO2 = [  0 ,  0 ,  1 ,  1 ,  0 ]; "^d06
R_FIFO3 = [  1 ,  0 ,  1 ,  0 ,  1 ]; "^d21
R_FIFO4 = [  0 ,  1 ,  0 ,  1 ,  1 ]; "^d11
STATUS1 = [  0 ,  1 ,  1 ,  1 ,  0 ]; "^d14
STATUS2 = [  1 ,  1 ,  0 ,  1 ,  1 ]; "^d27
R_FPGA1 = [  0 ,  1 ,  0 ,  0 ,  0 ]; "^d08
R_FPGA2 = [  1 ,  0 ,  0 ,  0 ,  0 ]; "^d16

UART1 = [  0 ,  0 ,  0 ,  0 ,  1 ]; "^d01
UART2 = [  0 ,  0 ,  0 ,  1 ,  0 ]; "^d02
UART3 = [  0 ,  0 ,  1 ,  0 ,  0 ]; "^d04
W_FPGA1 = [  0 ,  0 ,  0 ,  1 ,  1 ]; "^d03
W_FPGA2 = [  1 ,  1 ,  0 ,  0 ,  0 ]; "^d24
TRIG1 = [  1 ,  1 ,  1 ,  1 ,  1 ]; "^d31

P_FIFO1 = [  1 ,  0 ,  0 ,  0 ,  1 ]; "^d17
P_FIFO2 = [  1 ,  1 ,  0 ,  0 ,  1 ]; "^d25
P_FIFO3 = [  1 ,  0 ,  0 ,  1 ,  1 ]; "^d19
P_FIFO4 = [  0 ,  0 ,  1 ,  1 ,  1 ]; "^d07
P_FIFO5 = [  1 ,  1 ,  1 ,  0 ,  1 ]; "^d29
P_FIFO6 = [  1 ,  0 ,  1 ,  1 ,  0 ]; "^d22

P_FPGA1 = [  1 ,  0 ,  1 ,  1 ,  1 ]; "^d23
RF1 = [  1 ,  1 ,  0 ,  1 ,  0 ]; "^d26
SELF_TEST = [  1 ,  0 ,  0 ,  1 ,  0 ]; "^d18

RES_FIFO = [  0 ,  1 ,  0 ,  0 ,  1 ]; "^d09
RES_FPGA = [  0 ,  1 ,  1 ,  0 ,  1 ]; "^d13

" DATA_ACK = [  1 ,  1 ,  1 ,  0 ,  0 ]; ^d28
" X = [  0 ,  1 ,  0 ,  1 ,  0 ]; ^d10
" Y = [  0 ,  1 ,  1 ,  1 ,  1 ]; ^d15
" Z = [  1 ,  1 ,  1 ,  1 ,  0 ]; ^d30

Equations

!FRS PIN;
CYENA PIN istype 'reg_d,buffer';
WEN2 PIN istype 'reg_d,buffer';
WCLK PIN;
RCLK PIN;
!RENA1 PIN;

"to HOTLINK
BISTEN PIN istype 'reg_d,buffer';
REFRAME PIN istype 'reg_d,buffer';

"to VME_PORT
FDIN15..FDIN0 PIN;
FDOUT15..FDOUT0  PIN;

"STATE MACHINE
TT4..TT0 NODE istype 'reg_d,buffer';
L4..L0 PIN;

"additional registers...
FW9..FW0 NODE istype 'reg_d,buffer';
FX9..FX0 NODE istype 'reg_d,buffer';

"SETS

"BUSES

OUTDATA = [OD31..OD0];
INDATA = [ID31..ID0];
TRIGGER = [TR3..TR0];
FPGA_DATA_OUT = [FDOUT15..FDOUT0];
FPGA_DATA_IN = [FDIN15..FDIN0];
UART_DATA = [UD23..UD0];
FIFO_SETUP = [FS8..FS0];
FIFO_DATA = [FD8..FD0];
CONTROL = [CO3..CO0];
BOARD_STATUS = [INIT,DONE,EF,PAE,PAF,FF,RVS,RDY,BUSY];
STATE_LEDS = [L4..L0];
WORDA = [FW9..FW0];
WORDB = [FX9..FX0];

"Constants

READ_ID = ^b0001;
READ_FIFO = ^b0010;
READ_STATUS = ^b0011;
READ_FPGA = ^b0100;
WRITE_UART = ^b0110;
WRITE_FPGA = ^b0111;
WRITE_TRIG = ^b1000;
PROG_FIFO = ^b1001;
PROG_FPGA = ^b1010;
PROG_LED = ^b1011;
PROG_RF = ^b1100;
PROG_BIST = ^b1101;
RESET_FIFO = ^b1110;
RESET_FPGA = ^b1111;

"Bitpatterns for FPGA Programming
SET_ENA = ^h01;
RESET_ENA = ^h02;
SET_PROG = ^h04;
RESET_PROG = ^h08;

��



"Programming

Else If (CONTROL == PROG_FIFO) Then P_FIFO1
With {WRITEDATA = 1; "FRS = 1;"}

Else If (CONTROL == PROG_FPGA) Then P_FPGA1
With {WRITEDATA = 1;}

" Else If (CONTROL == PROG_LED) Then LED1
" With {WRITEDATA = 1;}

Else If (CONTROL == PROG_RF) Then RF1
With {WRITEDATA = 1; REGRESET = 1;}

Else If (CONTROL == PROG_BIST) Then SELF_TEST
With {WRITEDATA = 1; REGRESET = 1;}

"Resets

Else If (CONTROL == RESET_FIFO) Then RES_FIFO
With {REGRESET = 1;}

Else If (CONTROL == RESET_FPGA) Then RES_FPGA
With {RESET = 1; REGRESET = 1;}

Else ZERO;

"**************************************************************
"********************   READ_ID  ******************************
"**************************************************************

State R_ID1: REGRESET = 1;
VME_DIR = 1;
READDATA = 1;
OD31  = 1;
OD30  = 1;
OD27  = 1;
OD25  = 1;
OD20 = 1;

" OD2 = 1;
" OD1 = 1;

OD0 = 1;
DTACK = 1;
If (!DSA # !DSB) Then R_ID1;

Else R_ID2;
State R_ID2: VME_DIR = 1;

OD31  = 1;
OD30  = 1;
OD27  = 1;
OD25  = 1;
OD20 = 1;

" OD2 = 1;
" OD1 = 1;

OD0 = 1;
DTACK = 1;
Goto ZERO;

"Resets
REGRESET = (!SYSRESET # !MANRESET);
CON_STATE.AR = (!SYSRESET # !MANRESET);
FRS = (!SYSRESET # !MANRESET);

"Sets
STATE_LEDS = [EF,PAE,PAF,FF,RDY];
LED = DSA # !DTACK;
READY_LATCH.D = 1;
BERR = 1;
FPROG_ENA.D = 1;
FPROG.D = 1;
DIN.D = 1;
CCLK.D = 1;
CYENA.D = 1;
WEN2.D = 1;
WORDA[8..0].D = FIFO_DATA;
WORDB[8..0].D = FIFO_DATA;

WORDA[9].D = EF;
WORDB[9].D = EF;
ELATCH.D = EF;

"Clocks
CON_STATE.CLK = !SYSCLOCK;
RCLK = SYSCLOCK;
WCLK = SYSCLOCK;
CYENA.CLK = (CONTROL == PROG_FIFO);
WEN2.RE = (CONTROL == PROG_FIFO);

State_Diagram CON_STATE

State ZERO:

"Reading Data

     If (CONTROL == READ_ID) Then R_ID1
With {VME_DIR = 1; READDATA = 1;}

Else If (CONTROL == READ_FIFO) Then R_FIFO1
With {RENA1 = 1; WORDA[9].CLK = RCLK;}

Else If (CONTROL == READ_STATUS) Then STATUS1
With {VME_DIR = 1; READDATA = 1;OUTDATA[15..7] = BOARD_STATUS;}

Else If (CONTROL == READ_FPGA) Then R_FPGA1
With {VME_DIR = 1; READDATA = 1;}

"Writing Data

Else If (CONTROL == WRITE_FPGA) Then W_FPGA1
With {WRITEDATA = 1; RW = 1; FPGA_DATA_IN = INDATA[31..16];}

Else If (CONTROL == WRITE_UART) Then UART1
With {WRITEDATA = 1;}

Else If (CONTROL == WRITE_TRIG) Then TRIG1
With {WRITEDATA = 1;}
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"**************************************************************
"********************   WRITE_FPGA  ***************************
"**************************************************************

State W_FPGA1: REGRESET = 1;
FPORT_ENA = 1;
READY_LATCH.CLK  = (READY & !SYSCLOCK);
RW = 1;
SELECT = 1;
FPGA_DATA_IN = INDATA[31..16];

    If (!READY_LATCH) Then W_FPGA1
Else W_FPGA2;

State W_FPGA2: READY_LATCH.RE = 1;
DTACK = 1;

   If (!DSA # !DSB) Then W_FPGA2; 
Else ZERO;

"**************************************************************
"********************   WRITE_UART   **************************
"**************************************************************

State UART1: REGRESET = 1;
UART_DATA = INDATA[0..23];
If (BUSY) Then UART1;

Else UART2 With WS = 1;
State UART2: WS = 1;

UART_DATA = INDATA[0..23];
Goto UART3;

State UART3: UART_DATA = INDATA[0..23];
DTACK = 1;
If (!DSA # !DSB) Then UART3;

Else ZERO;

"**************************************************************
"********************   WRITE_TRIG   **************************
"**************************************************************

State TRIG1: REGRESET = 1;
TRIGGER = INDATA[3..0];
DTACK = 1;

 If (!DSA # !DSB) Then TRIG1;
Else ZERO;

"**************************************************************
"********************   PROG_FIFO   ***************************
"**************************************************************

State P_FIFO1: REGRESET = 1;
FRS = 1;
Goto P_FIFO2 With WEN2.RE = 1;

State P_FIFO2: FIFO_SETUP[7..0] = INDATA[31..24];
FIFO_SETUP[8] = 0;
Goto P_FIFO3;

State P_FIFO3: FIFO_SETUP[7..0] = INDATA[23..16];
FIFO_SETUP[8] = 0;
Goto P_FIFO4;

State P_FIFO4: FIFO_SETUP[7..0] = INDATA[15..8];
FIFO_SETUP[8] = 0;
Goto P_FIFO5;

"**************************************************************
"********************   READ_FIFO   ***************************
"**************************************************************

State R_FIFO1: RENA1 = 1;
REGRESET = 1;
WORDA[8..0].CLK  = RCLK;
Goto R_FIFO2 With WORDB[9].CLK = RCLK;

State R_FIFO2: RENA1 = 1;
WORDB[8..0].CLK = RCLK;
Goto R_FIFO3 With {VME_DIR = 1;

READDATA = 1; ELATCH.CLK = RCLK;}
State R_FIFO3: VME_DIR = 1;

OUTDATA[7..0] = FIFO_DATA[7..0];
OUTDATA[15..8] = WORDB[7..0];
OUTDATA[23..16] = WORDA[7..0];
OUTDATA[26..24] = [FW8,FX8,FD8];
OUTDATA[30..28] = [FW9,FX9,ELATCH];
DTACK = 1;

      If (!DSA # !DSB) Then R_FIFO3;
Else R_FIFO4;

State R_FIFO4: Goto ZERO; 

"**************************************************************
"********************   READ_STATUS   *************************
"**************************************************************

State STATUS1: REGRESET = 1;
VME_DIR = 1;
READDATA = 1;
OUTDATA[15..7]   = BOARD_STATUS;
DTACK = 1;

      If (!DSA # !DSB) Then STATUS1;
Else STATUS2;

State STATUS2: VME_DIR = 1;
OUTDATA[15..7] = BOARD_STATUS;
DTACK = 1;
Goto ZERO;

"**************************************************************
"********************   READ_FPGA   ***************************
"**************************************************************

State R_FPGA1: REGRESET = 1;
VME_DIR = 1;
READDATA = 1;
READY_LATCH.CLK  = (READY & !SYSCLOCK);
SELECT = 1;

     If (!READY_LATCH) Then R_FPGA1;
Else R_FPGA2 With
OUTDATA[31..16] = FPGA_DATA_OUT;

State R_FPGA2: VME_DIR = 1;
READY_LATCH.RE = 1;
OUTDATA[31..16]  = FPGA_DATA_OUT;
DTACK = 1;

    If (!DSA # !DSB) Then R_FPGA2;
Else ZERO;
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Else ZERO;

"**************************************************************
"********************   RESETTING THE FIFO   ******************
"**************************************************************

State RES_FIFO: REGRESET = 1;
FRS = 1;

Goto SELF_TEST;

"**************************************************************
"********************   RESETTING THE FPGA  *******************
"**************************************************************

State RES_FPGA: REGRESET = 1;
RESET = 1;

Goto SELF_TEST;

"**************************************************************
"********************   DTACK for RESETS   ********************
"**************************************************************

"State DATA_ACK: goto ZERO with REGRESET = 1;

"**************************************************************
"********************   EMPTY STATES   ************************
"**************************************************************

"State X: goto ZERO with REGRESET = 1;
"State Y: goto ZERO with REGRESET = 1;
"State Z: goto ZERO with REGRESET = 1;

End SYS_CON

State P_FIFO5: FIFO_SETUP[7..0] = INDATA[7..0];
FIFO_SETUP[8] = 0;
Goto P_FIFO6;

State P_FIFO6: CYENA.RE = 1;
WEN2.CLK = SYSCLOCK;
DTACK = 1;
If (!DSA # !DSB) Then P_FIFO6;

Else ZERO;

"**************************************************************
"********************   PROG_FPGA   ***************************
"**************************************************************

State P_FPGA1: REGRESET = 1;

FPROG_ENA.RE = (INDATA[7..0] == RESET_ENA);
FPROG_ENA.CLK = (INDATA[7..0] == SET_ENA);
FPROG.RE = (INDATA[7..0] == SET_PROG);
FPROG.CLK = (INDATA[7..0] == RESET_PROG);
DIN.RE = (INDATA[7..0] == RESET_DIN);
DIN.CLK = (INDATA[7..0] == SET_DIN);
CCLK.RE = (INDATA[7..0] == RESET_CCLK);
CCLK.CLK = (INDATA[7..0] == SET_CCLK);

DTACK = 1;
    If (!DSA # !DSB) Then P_FPGA1;

Else ZERO;

"**************************************************************
"********************   SWITCHING THE LED   *******************
"**************************************************************

"State LED1: REGRESET = 1;
" LED.CLK = (INDATA[7..0] == LED_ON);
" LED.RE = (INDATA[7..0] == LED_OFF);
" DTACK = 1;
" If (!DSA # !DSB) Then LED1;
" Else ZERO;

"**************************************************************
"********************   SWITCHING REFRAME ON/OFF   ************
"**************************************************************
State RF1: REFRAME.D = 1;

REFRAME.CLK = (INDATA[7..0] == RF_OFF);
REFRAME.RE = (INDATA[7..0] == RF_ON);
DTACK = 1;
If (!DSA # !DSB) Then RF1;

Else ZERO;

"**************************************************************
"*************   TOGGLE BUILD IN SELF TEST OF HOT LINK  *******
"**************************************************************
State SELF_TEST:BISTEN.D = 1;

BISTEN.CLK = (INDATA[7..0] ==
TEST_OFF);

BISTEN.RE = (INDATA[7..0] == TEST_ON);

DTACK = 1;
If (!DSA # !DSB) Then SELF_TEST;
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