TI TLE "Trigger Enul ator Sequence Controller”;
% | NCLUDE "thcminc"; %

%*******************************************************************************

Tri gger Emul ator Sequencer, w.r.k - 1998
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* CTRLDAT[] selects the operations of the sequencer.

* It is a feedback of the upper 16 bits of the sequencer nenory.

* 4 bits are used for control function, 12 bits for Loop count.

* Master clock input = 53 Miz

*

* CTRLDATT ] Qper ati on Load Count Decr. Count Load Addr. Inc. Addr
*

* NOOP No special op NO NO NO YES

* RUN Execut e NO NO NO YES

* LoopSt art Start of Loop YES(1) NO NO YES

* LoopEnd End of Loop NO YES YES( 2) YES( 2)
* FI FOEND End of sequence NO NO YES( 3) NO

*

* Note 1. Only | oad Loop Counter if Loop Counter = 0

* Note 2: Only rel oad Address Counter if Loop Counter > 0, else inc. address
*

Note 3: Only | oad/reset Address Counter to O if EmuRun ==
7/18/98 - NGW

1. Changed the A kDiv counter to a gray code counter due to glitches on the outputs of the
Phase[] flops. Timng remains the sane, just the Phase[] val ue changes.

2. Changed the A kD v[].clrn timng. Problemwas that the resultant "zero" fromthe clear
was causing a setup violation in relation to the kD v[] clock.
%

Qo **x**x*x*x* these are the control words fromthe enul ator nenory *****x*xx% 04
CONSTANT NOCP = 0;

CONSTANT LoopSt art
CONSTANT LoopEnd
CONSTANT Fi f oEnd
CONSTANT Tri gQut

1;

nnon
oM

SUBDESI GN  SeqCtrl (
CTRLDAT][ 3. . 0] I NPUT; % sequencer nenory bits [94..92] %
CTRLVAL[ 11. . 0] I NPUT; % sequencer nenory bits [91..80] contain | oop count %
MemAddr [ 12. . 0] : QUTPUT; % Sequencer nenory address lines %
MuxW N[ 1. . 0] : QUTPUT; % Lat ch sequencer output into nmultiplexer %



)

RFCLK
BSYNC
EnuEnabl ed
Contin
EmuTrig
EmuRun
SegMente
out _trig

/ reset

VARI ABLE

SeqSt

LpCounter[ 11..0]

I NPUT

% 53 Miz RF cl ock %

% Beam Sync, i.e. 132 nsec tick %

% Enul ati on node enabl ed %

% Run Emul ation in continuous node %

% Trigger start of enulation cycle %
; % Enulator in RUN node %
; % Sequencer nenory Qutput Enable %
; %output trigger to front panel %

; %reset signal for entire board %

MACHI NE W TH STATES

( Seql

dl e,

SeqRun,

SeqL

oop,

SeqDone) ;

DFF;

% | oop counter %

LoopSt at DFF,;
AddrCt [ 12.. 0] DFF; % Address Counter - output goes to MemAddr[11..0]
AdLat ch[ 12. . 0] DFF; % Latch start of | oop address here %
A kbDiv[3..0] DFF, % RFCLOCK count within BSYNC tick %
Phase[ 3. . 0] DFF; % synchroni ze the clock divider out %
CLKRES DFF; % syncroni ze phase to BSYNC %
EmuFF DFF; % Emul ation active (RUN) ff %
LoopCt Ld NCDE;
Addr I nc NODE;
Addr Pop NCDE;
Addr Res NODE;
EmuDone : NODE;
tenpl at ch : DFF;
BEG N
DEFAULTS
LpCounter[11..0].clrn = VCC,
EmuDone = G\D;

END DEFAULTS;

tenpl at ch. cl k = BSYNC;

templ atch.d = G\D,
templ atch.prn = I (BSYNC AND (tenplatch.q == G\D)) AND /reset ;

%



EmuFF. cl k = EmuTri g;
EmuFF. D = VCC,
EmuFF. cl rn = EnmuEnabl ed AND (! (EmuDone AND ! Contin)) AND /reset;
EmuRun = EnuFF. q;

--AkDiv[].clrn = ! CLKRES. q;

A kDiv[].clrn = I'(BSYNC AND (tenplatch.q

1));

LoopSt at . cl k RFCLK;
LoopStat.d I'(LpCount er[]
LoopStat.clrn = /reset;

0);

--CLKRES. d = VCC,

- - CLKRES. cl k = BSYNC,

--CLKRES. clrn = I (BSYNC & CLKRES. q);
CLKRES. d = GN\D,

CLKRES. cl k = BSYNC;

CLKRES. prn = CLKRES. q;

CLKRES. clrn = /reset;

Phase[]. cl k = RFCLK;

PHASE[ ] . d = dkbDv[].q;

Phase[].clrn = /reset;

AddrC[].clrn = (! AddrRes) AND /reset;
--AddrCt[].clk = ((Addrinc # AddrPop) & (Phase[] 5));
% had to change from5 to 7 once the gray code counter was inplenented %

7);

AddrC[].clk = ((Addrinc # AddrPop) & (Phase[]

% AdLatch[].clk =
CASE d kDiv[].gq IS

((CA kDI v[] 5) & (CTRLDAT[3..0] LoopStart)); %

VWHEN B" 0000"

a kDiv[].

VWHEN B" 0001"

a kDiv[].

VWHEN B"0011"

a kDiv[].

VWHEN B" 0010"

a kDiv[].

VWHEN B"0110"

ad kDiv[].

WHEN B"0111"

=>
d =
=>
d =
=>
d =
=>
d =
=>
d =
=>

B" 0001";
B"0011";
B"0010";
B"0110";

B"0111";



dkDiv[].d = B'0101";
WHEN B'0101" =>
d kD v[].d = B'0100";
WHEN B'0100" =>
dkDv[].d = B'1100";
WHEN B'1100" =>
dkDv[].d = B'1101";
WHEN B'1101" =>
dkDv[].d = B'1111";
WHEN B'1111" =>
dkDv[].d = B'1110";
WHEN B'1110" =>
dkDv[].d = B'1010";
WHEN B'1010" =>
dkDv[].d = B'1011";
WHEN B'1011" =>
dkDv[].d = B"1001";
WHEN B'1001" =>
dkDiv[].d = B"1000";
WHEN B'1000" =>
dkDiv[].d = B'0000";
END CASE;

AdLat ch[].cl k = BSYNC;
A kD v[].clk = RFCLK;

% renoved due to gray code counter inplenentation %

--CGkbDv[].d =dkbDv[].q + 1;

% Changed from 3 to 2 when gray code counter inplenented %
--LpCounter[].clk ((Phase[] == 3) & (CTRLDAT[3..0] == LoopStart));

LpCounter[].clk
LpCounter[].clrn

((Phase[] == 2) & (CTRLDAT[3..0] == LoopStart));
EmuRun AND /reset;

SeqSt. cl k
SeqSt . reset

BSYNC;
I EmuRun;

%******************************************************************************************
*

* Emul at or Sequencer state machi ne: SeqSt
*

*******************************************************************************************%

CASE ( SeqSt ) IS

WHEN Seql dl e =>
| F (EmuRun) THEN



SeqSt = SegRun;
ELSE

SeqSt = Seql dl e;
END | F;

WHEN SeqRun =>
CASE (CTRLDAT[3..0]) IS
VWHEN NOOP =>
SeqSt = SegRun;

VWHEN Fi f oEnd =>
SeqSt = SeqDone;

WHEN LoopStart =>
SeqSt = SeqlLoop;

END CASE;
WHEN SeqlLoop =>
CASE (CTRLDAT[3..0]) IS

VWHEN NOOP =>
SeqSt = SeqlLoop; % Hold State %

WHEN LoopEnd =>
SeqSt = SeqRun;

VWHEN Fi f oEnd =>
SeqSt = SeqDone;

END CASE;

WHEN SeqDone =>
SeqSt = Seql dl e; % I n continuous node go back to zero %

END CASE; % end of state machi ne %

EmuDone = (SeqSt == SeqDone);
Addr Res = (EnuDone # ! EmuRun);
Addrinc = ! ((EmuRun == G\D) #
((SeqSt == SeqlLoop) & (CTRLDAT[3..0] == LoopEnd) & (LoopStat == VCQ)));
Addr Pop = ((SeqSt == SeqLoop) & (CTRLDAT[3..0] == LoopEnd) & (LoopStat == VCQO));



% LoopCt Dec = ((SeqSt == SeqRun) & (CTRLDAT[3..0] == LoopStart) & (LoopStat == VCQO)); %
LoopCtLd = ((SegSt == SegRun) & (CTRLDAT[3..0] == LoopStart) & (LoopStat == G\D));
| F (Addrlnc == VCC) THEN

AddrCt[12..0].d = AddrCt[12..0].q9 +1; % i ncrenent address %
ELSE | F (Addr Pop == VCC) THEN

AddrCt[12..0].d = AdLatch[12..0].q; % pop stack address %
ELSE
AddrCt[12..0].d = AddrC&[12..0].q; % hol d address %
END | F;
END | F;

| F (LoopCtLd == VCC) THEN

LpCounter[11..0].d = CTRLVAL[ 11..0];
ELSE

LpCounter[11..0].d = LpCounter[11..0].q9q - 1;
END | F;

| F(CTRLDAT[ 3..0] == LoopStart) THEN
AdLatch[12..0].d = Addr&[12..0].q;
ELSE
AdLat ch[12..0].d = AdLatch[12..0].q;
END | F;

% sequencer addresses are driven by the address counter %
MemAddr[12..0] = AddrC[12..0].q;

% | atch output into mux on second rfclock tick %
MuxW N[ 0] = (Addrinc # AddrPop) & (Phase[] == 1);
% changed from4 to 6 due to gray code counter %
--MuxWN 1] = (Addrinc # AddrPop) & (Phase[] == 4);
MuxW N[ 1] = (Addrinc # AddrPop) & (Phase[] == 6);

% Sequencer out put enabl e allways when state !'=1ldle %
Segvene = (SeqSt != Seqldle);

% output trigger is generated by enulation nenmory control lines and the emul ation
node enabl ed %
out _trig = ((CTRLDAT[] == TrigQut) AND EmuEnabl ed);

END;



