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// File name : C:\PCB\10303\REV0O\FPGA\adrdec.v
// Title : Adress Decoders
// Library :  WORK

// Purpose

// Created On j 5/15/2001 1:55:00 PM
// Comments .

// Assumptions : none

// Limitations : none

// Known Errors : none
// Developers : none

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/15/2001 :| Automatically Generated

// include "libprim.v"
// inputs
//cs,=a[3:0]=

// wctl,wwa, incwa, wseq,wint,modra, seqss,rrsflg

module adrdec (cs,a,wctl,wwa,incwa,wseq,wint,modra, seqgss,rrsflqg);

input cs; // active low chip select
input [3:0] a; // CPU address LSBs (actually A[5:2] for CPU byte address)
output wetl, // write control register (32 bits using input FF)
wwa, // write sequencer/interrupt dual port RAM write address
incwa, // increment sequencer/interrupt write address
wseq, // write sequencer data
wint, // write interrupt vector
modra, // modify sequencer read address (uses 4 conseq.)
segss, // sequencer start/stop

rrsflg; // reset 2 "was reset" flags

/*

address:

0

1 wctl write control register

2 segss sequencer stop

3 segss sequencer start

4 modra sequencer inc RA

5 modra sequencer inc RA, overrule

6 modra, wwa sequencer write RA (and seqg/int WA)
7 modra, wwa sequencer write RA (and seq/int WA), overrule
8 -

9 -

a -

b rrflg reset 2 "was reset" flags

c incwa, wseq sequencer write data, inc WA

d incwa, wint interrupt write vector, inc WA

e wwa seq/int write WA

f wwa seq/int write WA

*/

assign wctl= lcs && (a[3:0] == 4'b0001) ;

assign segss= l!cs && (a[3:1] == 3'b001);
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assign modra= Ics && (al[3:2] == 2'b01) ;
assign wwa= lcs && (al[2:1] == 2'b11) ;
assign incwa= l!cs && (al[3:1] == 3'bl10);
assign wseg= lcs && (al3:0] == 4'b1100);
assign wint= lcs && (a[3:0] == 4'b1101);
assign rrsflg= !cs && (a[3:0] == 4'b1011);

endmodule
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// File name : C:\PCB\10303\REV0O\FPGA\CMOSPIX.V
// Title : Handles pixel data to be fed to FIFO
// Library :  WORK

// Purpose

// Created On j 5/11/2001 4:29:06 PM
// Comments .

// Assumptions : none

// Limitations : none

// Known Errors : none
// Developers : none

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/11/2001 :| Automatically Generated

“include "libprim.v"
module cmospix (r,c,hact,bpx,bpx en,

incA,
wel, wel, we2,
eol) ;
input r, // system reset + pulse after each rising VACT
// (resets all FIFO related circuitry)
c, // pixel clock (16/20MHz)
hact, // CMOS HACT after input FF
bpx, // CMOS BPX after input FF
bpx_en; // enable digitizing "black" pixels during BPX
output inca, // increment FIFO address
wel,wel,we2, // Write enable to FIFO banks
eol; // end-of-line - finish DMA
wire active,
sel0, sell, sel2;
wire incA,

weO,wel,we2,hactl,eol;

assign active=hact || (bpx && bpx en);

reg c #(1) i hactl (r,c,hact, hactl);

assign incA=active?sel2: (hactl && !sel0); // only if it was not already sel0
reg ¢ #(1,1'bl) i selo (r,c,active?sel2: (sel0 || hactl ),sel0);

reg c #(1) i sell (r,c,active?sell: (sell & '!hactl ),sell);

reg c #(1) i sel2 (r,c,active?sell: (sel2 & 'hactl ),sel2);

assign welO=selO*active;

assign wel=sell*active;

assign we2=gsel2*active;

reg c #(1) i eol (r,c,eol? (lactive) : (hactl && !hact),eol);

endmodule
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// File name : C:\PCB\10303\REV0O\FPGA\dataomux.v
// Title : Data out (CPU Rread/dma read/ inta) multiplexor
// Library :  WORK

// Purpose
// Created On : 5/16/2001 6:10:00 PM
// Comments

// Assumptions : none
// Limitations : none
// Known Errors : none
// Developers : none

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/16/2001 :| Automatically Generated

// include "libprim.v"

// inputs

// inta,=a[l:0]=,=fifo[29:0]=,sda0,scl0,sdal,scll,xtrig, bpf,hact,vact,=seqal[5:0]=,srsflg,h

rsflg,=intv/[7:0]=

// outputs

// =do[31:0]=

module dataomux (inta,a,
fifo,sda0,scl0,sdal,scll,xtrig,bpf, hact,vact, seqa,srsflg,hrsflg, intv,

do

)i
input inta; // interrupt acknowledge
input [1:0] a; // address
input [29:0] fifo; // fifo output data
input sdao, // sda0 pin

sclo, // scl0 pin
sdal, // sdal pin
scli, // scll pin
xtrig, // xternal trigger pin

bpf, // BPF pin
hact, // HACT pin
vact; // VACT pin
input [5:0] seqa; // current sequencer pointer
input srsflg, // "was software or hardware reset" flag
hrsflg; // "was hardware reset" flag
input [7:0] intv; // interrupt vector

output [31:0] do; // data out
wire [1:0] sel=a[1:0] | {!inta,!inta}; // inta will produce the same as a=2'bll
assign do={
2'b00,
fifo[29:8],
sel[1] ?
(sel[0]°?
intv[7:0]:
{hrsflg, srsflg,seqal[5:0]}):
(sel[0]?
{vact, hact, bpf, xtrig, scll, sdal, scl0, sda0O}:
fifo[7:0])
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}i

endmodule
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// File name : C:\PCB\10303\REVO\FPGA\dcrswbx.v
// Title : Control Register bits switch box - just reassignment
// Library :  WORK

// Purpose
// Created On : 5/15/2001 9:29:00 PM
// Comments

// Assumptions : none
// Limitations : none
// Known Errors : none
// Developers : none

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/15/2001 :| Automatically Generated

// include "libprim.v"

// inputs

//=dcr[31:0]=

// outputs

//=blksz[5:0]=,dma en,bpx en,=int m[7:0]=,xt pol,bARST, bARO, bEXP, bEXPPOL,
//bMRST, bXRST, SCLO,SCLO_ EN,SDAO,SDA0O EN,SCL1,SCL1 EN,SDA1l,SDAl1 EN,SOFTRST

module dcrswbx (dcr,
blksz,dma _en,bpx en,int m,xt pol,bARST,bARO,bEXP, bEXPPOL,
bMRST,bXRST,SCLO,SCLO_EN,SDAO,SDAO_EN,SCLl,SCLl_EN,SDAl,SDAl_EN,SOFTRST
)i

input [31:0] dcr; // control register data (made of the inpadFFs)
output [5:0] blksz; //

output dma_en; //

output bpx_en; //

output [7:0] int m; //

output xt_pol; //

output bARST; //

output bARO; //

output bEXP; //

output bEXPPOL; //

output bMRST; //

output bXRST; //

output SCLO; //

output SCLO_EN; //

output SDAO ; //

output SDAO_EN; //

output SCL1; //

output SCL1_EN;//

output SDAL; //

output SDA1l _EN;//

output SOFTRST; //

// TODO: modify assignments later
assign blksz= der[5:0] ;
assign dma_en= der (6] ;
assign bpx_en= der (7] ;

assign xt _pol= der (8] ;



5/24/2001 12:51:22 PM DCRSWBX.v 2 of 2

assign bARST= decr[91; //
assign bARO= dcr[10]; //
assign bEXP= dexr[11]1;//
assign bEXPPOL= dcr([12];//
assign bMRST= decr[13]1;//
assign bXRST= decr[14]1;//
assign SCLO= dcr[15];//
assign SCLO_EN= dcr[16];//
assign SDAO= dexr[17]1;//
assign SDAQO_EN= dcr[18];//
assign SCL1= decr[19];//
assign SCL1_EN= dcr[20];//
assign SDAl= decr[21]1;//
assign SDA1_ EN= dcr(22];//
assign SOFTRST= dcr[23]1;//
assign int m= dcr([31:241; //

endmodule
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// File name : C:\PCB\10303\REVO\FPGA\FIFOCTL.V
// Title : Controls 3x10->1x30 DMA FIFO

// Library :  WORK

// Purpose

// Created On : 5/11/2001 4:29:06 PM

// Comments

// Assumptions : none

// Limitations : none

// Known Errors : none
// Developers : none

// Copyright 2001 (c) Andrey Filippov

// Revision History :

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/11/2001 :| Automatically Generated

“include "libprim.v"

// fifo should be synchronous read, read clk = dack, re=1'bl
module fifoctl (r,cpx,dack,inchA,eol,blksz,
fifowa, fifora,dreq,outZero) ;

input r, // system reset + pulse after each rising VACT
// (resets all FIFO related circuitry)
CcpXx, // pixel clock (16/20MHz)
dack, // active high DACK (gclk!)
// hdack, // active high DACK (high-drive) - try both
inca, // new 3-pixel word added to fifo
eol; // end-of-line - finish DMA
input [5:0] blksz; // DMA block size (0 - 1 word, 63 - 64 words)
output [6:0] fifowa; // fifo write address
output [6:0] fifora; // fifo read address
output dreq, // dack (0->1) - dreq (1->0) should be less than 12nsec!
outZero; // should be combined by OUORPAD (dreq || !outZero)
wire [6:0] fifowa;
wire [6:0] fifora;
// module upcntr le (reset,clock,ld,en,d,q);
// n-bit (default=8) up counter with clear (asy), load and count enable
// will be reset asynchronously in the beginning of each frame, increment with cpx at incA
upcntr le #(7) i fifowa (r,cpx, 1'b0,incA,7'b0,fifowa) ;
// will be reset asynchronously in the beginning of each frame, increment each dack
upcntr le #(7) i fifora (r,dack,1'b0,1'bl,7'b0,fifora) ;

// fifo output transfer counter - 6-bit down counter that starts normally from (blksz)
// during eol could start from O<xx<blksz to transfer remaining data

// to decrease dack->dreq delay it has separate bit outZero which is set when output == 6'
b0

wire idreq; // dreq generated by the input (pixel-clock) side

wire idack; // last dack was caused by dreq from idreq - by input side -
will be reset by input side

wire [5:0] nxtbsize; // next block size (=blksz or remainder)

wire outZero;

//wire outZero0;
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wire outNZero;

wire [5:0] outLeft;

wire [5:0] nextLeft; // what will be loaded to outLeft at the next 0->1 dack transi
tion

wire idackl, idack2, idack3; // idack synchronized by cpx (twice - to avoid met
astability)

wire idacks; // single-tact (cpx) wide confirmation to idreq

wire idackS1l, idackS2; // delayed idackS to asynchronously reset idack (and 1
nable idreqg->dfreq)

//assign dreg=(idreq && !idack) || !outZero;

assign dreg=idreq && !idack;

reg c #(6) i outLeft (r, dack, nextLeft, outLeft);

reg ¢ #(1,1'bl) i outZero (r, dack, (nextLeft==6'b0), outZero) ;

//reg ¢ #(1,1'b1) 1 outZero0 (r, dack, (nextLeft==6'b0), outZero0); // manual replicati
on ?

reg c #(1) i outNZero (r, dack, ! (nextLeft==6'b0), outNZero); // manual replication
2

//reg c #(1) i idack (idackS2, dack,outNero0, idack) ;

reg c #(1) i idack (idacks2, dack, !outNZero, idack) ;

reg c #(3) i idack1l3 (r, cpx, {idack2,idackl,idack}, {idack3,idack2,idackl});
assign idackS=idack2 && !idack3;

reg ¢ #(2,2'b10) i idackSi2 (r, cpx, {idacksi,idackS}, {idackS2,idackS1}); // ida

ckS2 will be set at reset to clear idack (for simulation)

// fifo volume counter implemented on input side. Will tell output side that:
// 1 - blksz+1 words are available for transfer

// 2 - xx words are available (during eol)

// will receive confirmation from output side (should be double-synchronized
// to avoid metastability) that it started requested transfer.

// first - up counter counting from zero to blksz(6-bit) ; second up/down (7-bit)- periods
of first.

wire [5:0] icntrl;

wire [6:0] icntr2;

wire icntr2Zero= (icntr2==7'Db0) ;

wire icntrl reset= idackS && icntr2Zero; // reset after acknowledged

wire icntrEQ=(icntrl==blksz) ;

wire icntrCry=incA && icntrEQ;

wire [5:0] icntrlPlusl=icntrl+l;

reg ce #(6) i ientrl(r,cpx,incA || icntrl reset, (eol || icntrEQ)?6'b0:icntrlPlusl,icn

trl);// module reg ce (reset,clock,en,d,q);

rentr _id #(7) i icntr2(r,cpx,icntrCry,idackS && !icntr2Zero,icntr2); //module rcntr id (

reset,clock, inc,dec,q) ;

assign idreg=!icntr2Zero || (eol && (icntrl!=6'b0));

//assign nextLeft=outZero0? (icntr2Zero? (icntrl-1) :blksz) :outLeft-1;

assign nextLeft=outNZero? (outLeft-1) : (icntr2Zero? (icntrl-1) :blksz) ;

endmodule
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File name
Title
Library WORK
Purpose

Created On 5/15/2001 10:14:00 PM

Comments

Assumptions
Limitations
Known Errors
Developers

none
none
none
none

:| Author :| Mod. Date
| Andrey FIlippov :| 5/15/2001

“include "libprim.v"

// inputs

//r,c,inta,=int m[7:0]=,=1int r[7:0]=
// outputs

//=irq 1[7:0]=,=1irq n[2:0]=,1irqg

// modified assuming really long INTA

IRQCTL.v

C:\PCB\10303\REVO\FPGA\IRQCTL.V
Services IRQ functionality

1 of 2

corresponding int

&& ! (inta o

module irgctl (r,c,inta,int m, int r,

irg 1, irqg n, irq);
input r, // system reset - gclk

c, // system clock

inta; // active low CPU interrupt acknowledge (gclk) >160 nsec
input [7:0] int m; // interrupt mask (0 will RESET/disable
errupt, not only mask it out)
input [7:0] int r; // one-cyle log sync to "c" sets interrupt request (0 - hi
ghest priority)
output [7:0] irg 1; // latched (by !inta) interrupt requests
output [2:0] irqg n; // encoded interrupt number (to drive RAM RA)
output irqg; // CPU interrupt request
wire [7:0] irqg p; // pending interrupt requests
wire [7:0] irg 1; // latched (by !inta) interrupt requests
wire [7:0] irg 1h; // one-hot (priorit.) made from irqg 1
wire inta on; // 1l-cyle long pulse sync to "c" after inta going active (
Iow)
wire [1:0] en irqg; // enable irq generation to CPU (2-step sync)
sync_f1 i inta on (r,!inta,c,1'bl,1'bl,inta on );
reg c #(2) i en irg (!inta, c,

{en irqglo0l, inta},
{en irql1]l, en irglol});
assign irg= |irqg p && inta && &en irg;
reg ¢ #(1) i irg poO (tint m[0], ¢, (int r[0] && int m[0]) || (irg plo0]
>n && irg 1h[0]1)), irqg pl0]);
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reg ¢ #(1) i irg p1 (tint m[1], ¢, (int r[1] && int m([1]) || (irg pl[1l] &&
n && irg 1h[1])), irg pl1l);
reg ¢ #(1) i irg p2 (tint m[2], ¢, (int r[2] && int m[2]) || (irg p[2] &&
n && irg 1h([2])), irqg pl2]);
reg ¢ #(1) i irg p3 (tint m[3], ¢, (int r[3] && int m[3]) || (irg p[3] &&
n && irg 1h([3])), irg pl[31);
reg ¢ #(1) i irg p4 (tint m[4], c, (int r[4] && int m[4]) || (irg pl4] &&
n && irg 1hf[4])), irg pl4]1);
reg ¢ #(1) i irqg p5 (tint m[5], ¢, (int r[5] && int m([5]) || (irg p[5] &&
n && irg 1h([5]1)), irqg pl[5]);
reg ¢ #(1) i irqg pé (tint m[6], ¢, (int r[6] && int m[6]) || (irg pl6] &&
n && irg 1h[e])), irg ple6l);
reg ¢ #(1) i irqg p7 (tint m[7], ¢, (int r[7] && int m([7]) || (irg p[7] &&
n && irg 1h[7]1)), irg pl71);
// module dlatgc e (en,d,q);
dlatgc_ e i int 101 (inta,irqg p[1:0],irqg 1[1:01);
dlatgc_ e i int 123 (inta,irqg pl[3:2],irq 1[3:2]1);
dlatgc_ e i int 145 (inta,irqg pl[5:4],irqg 1[5:41);
dlatgc_ e i int 167 (inta,irqg pl[7:6],irq 1[7:61);
priencs8 i irg n (irqg 1,irqg 1h,irqg n);
endmodule
module prienc8 (d,glh,genc) ; // all combinational
input [7:0] d; // input data (0 - ghighest priority)
output [7:0] glh; // one hot prioritized
output [2:0] genc; // encoded
assign glh= {
dal7] && !d[6] && !d[5] && !d[4] && !d[3] && !d[2] && !d[1] && !d[0],
dle]l && !d[5] && !d[4] && !d[3] && !d[2] && !d[1] && !d[0],
dal5] && !d[4] && !d[3] && !d[2] && !d[1] && !d[0],
dl4] && !d[3] && !d[2] && !d[1] && !d[0],
dl3] && !d[2] && !d[1] && !d[0],
dl2] && !d[o0] && !d[1],
dal1] && !dfo],
dafo]
}i
assign genc= {
glh[4] || qgih[5] ||gilhl6] || gilh[7],
glh[2] || qgih[3] ||gilhl6] || gilh[7],
gilhl1] || qgih(3] ||gih(5] || gih[7]

endmodul

’

e

2 of 2

! (inta_o
! (inta_o
! (inta_o
! (inta_o
! (inta_o
! (inta_o

! (inta_o
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// File name : C:\PCB\10303\REVO\FPGA\IRQPREP.V
// Title : Prepares 8 1rg-s
// Library :  WORK

// Purpose
// Created On : 5/15/2001 6:20:00 PM
// Comments

// Assumptions : none
// Limitations : none
// Known Errors : none
// Developers : none

//  Ver :| Author :| Mod. Date :| Changes Made:
// v1.0 | Andrey FIlippov :| 5/15/2001 :| Automatically Generated

“include "libprim.v"

// inputs
//r,c,xint,hact,vact, seqirqg, wfirg, wasXtrn,=irqg 1[7:0]=
// outputs

//=int r[7:0]=, vact start

module irgprep (r,c,xint,hact,vact,seqirqg,wfirqg,wasXtrn,irqg 1,
int r, vact_ start);

input r, // system reset - gclk
c, // system clock
xint, // external trigger interrupt
hact, // CMOS line active
vact, // CMOS frame active
seqgirqg, // sequencer interrupt
wfirqg, // sequencer RA modification failure
wasXtrn; // first sequencer interrupt after xternal trigger (modifi
er to seqgirqg)
input [7:0] irqg 1; // latched interrupts (only 1 bit will be probably used to
calculate "overrun"
output [7:0] int r; // interrupt requests (single-pulse duration)
output vact start;
wire hactl,vactl;
wire hact end;
wire vact_start;
wire vact_end;
wire seqg xtrn;
wire seqg_ovr;
wire seqg_norm;
reg c #(1) i hactl (r,c,hact,hactl);
reg c #(1) i vactl (r,c,vact,vactl);
assign hact_end= hactl && 'hact;
assign vact_ start=!vactl && vact;
assign vact_end= vactl && !vact;
assign seq xtrn=seqirg && wasXtrn;

assign seq _ovr= seqirg && wasXtrn && irqg 1[7]1; // [7] should match seq norm number !
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assign seq norm=seqirg && !wasXtrn;

assign int r={
seq_norm,
seq_ovr,
wfirqg,
seq xtrn,
vact_ start,
vact_end,
hact_end,
xint
}i

endmodule
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Y i

//

// File name C:\PCB\10303\REVO\FPGA\RSTCLK.V

// Title resets/clock management

// Library WORK

//

// Purpose

//

// Created On 5/16/2001 9:31:00 AM

//

// Comments

//

// Assumptions none

// Limitations none

// Known Errors none

// Developers none

//

// Notes

S e e

// Copyright 2001 (c) Andrey Filippov

//

S e e

// Revision History

/e e

//  Ver :| Author :| Mod. Date :| Changes Made:

// v1.0 | Andrey FIlippov  :[| 5/16/2001 :| Automatically Generated

/-

“include "libprim.v"

// inputs

//cwr, rrsflg, pwRst, sensClk, hsensClk,xtal,vacts,dma en, softRst

// outputs

//mr, hrsflg, srsflg, cpuclk, cpurst,ntwrst, cnvelk, cnvsync, freset

module rstclk (cwr,rrsflg,pwRst,sensClk,hsensClk,xtal,vacts,dma _en, softRst,
mr,hrsflg, srsflg, cpuclk, cpurst,ntwrst, cnvclk, cnvsync, freset) ;

input Ccwr, // cpu write (used to reset hrsflg,srsflg)
rrsflg, // use with cwr to reset flags
pwRst, // active low power-up reset
sensClk, // 16/20 MHz clock from sensor board, gclk
hsensClk, // 16/20 MHz clock from sensor board, hdrive
xtal, // 20 MHz clock from CPU board (could be removed?) - non gclk/

aclk use hdrive output
vacts, // single sensClk tact pulse at the beginning of VACT to switc

h converter into sync mode - will start only after software removes rst

S

output

to "rrflg"

er

rame)

wire
wire
wire

[1:0]

dma_en, // 1f 0 immed. turns freset on, if 1 - will turn on after vact
softRst; // software generated system reset - will reboot processor

mr, // system reset (extra 100 msec to pwRst/softRst)

hrsflg, // was hardware reset (flag is reset by writing to "rrflg"
srsflg, // was software (or hardware) reset (flag is reset by writing
cpuclk, // 20 MHz clock to CPU (autoswitch to sensClk?)

cpurst, // CPU reset (same as mr?)

ntwrst, // extra 100 ms to cpurst

cnvclk, // sensClk:32 (500-625KHz) to drive sensor board DC-DC convert
cnvsync, // switches Dc-DC converter to sync mode == !mr?

freset; // DMA FIFO reset: combines mr and vacts (begginning of each f
sprst; // synchronized power/soft reset

renvelk= sprst[1] || vacts;

cnvelk;
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wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire

reg c

div4

div4
reg c

#(2,2'b11)
// active high,

cl28,c512,c2048,¢c8192,¢c32768,¢131072,¢c524288,¢c2097152;

cl00ms;
cpurst;
ntwrst;
firstusec;
xtal4d;
useXtal;
freset;
cnvsyncs=
hrsflg;
srsflg;
fresetO;

sprst[1]

i c4 (
i cle (

i sprst

.reset (rcnvelk) ,
.reset (rcnvelk), .c(c4), .g(cle) );
i cnvelk (renvelk, cle,

RSTCLK.Vv 2 of 2

// divided clock
//single-tact with 100ms period

// first usec after end of pwr/soft reset (mr is active)
// xtal divided by 4
// use xtal for CPU, not sensClk

!cpurst;

// syncronized with 'vacts'

(!pwRst, sensClk, {softRst || sprst[0],softRst}, sprst[1:0]);
- double sync-ed

c (hsensClk), .g(c4 ) );

lcnvelk, cnvcelk) ;

// now divide cnvclk by 8 div by 4 (65536) to nominal 9.5 Hz

div4
div4
div4
div4
div4
div4
div4
div4

// now resync in (and make a single-tact pu

sync_f1

reg ce

//
reg c
div4
reg_ce

assign

reg ce
reg ce

gclkbuff

reg c

gclkbuff

endmodule

#(2,2'b11)

#(1,1'b1)

#(1,1'b1)

i c128

i c512

i c2048

i 8192

i c32768

i c131072
i 524288
i ¢2097152

i cl00ms

i cpuntw
n-bit (default=8) register with clear, enable

i firstusec (sprst[1],cnvclk,1'b0,firstusec);
i xtal4

i useXtal

(.reset (sprst[1l]), .c(cnvclk ), .g(cl28 ) ) ;
(.reset (sprst[1]), .c(cl28 ), .g(cb512 ) ) ;
(.reset (sprst[1]), .c(cb512 ), .g(c2048 ) ) ;
(.reset (sprst([1]), .c(c2048 ), .g(c8192 ) ) ;
(.reset (sprst([1]), .c(c8192 ), .g(c32768 ) );
(.reset (sprst[1]), .c(c32768 ), .g(cl31072 ) );
(.reset (sprst([1]), .c(cl31072), .g(c524288 ) );
(.reset (sprst[1]), .c(c524288), .g(c2097152) );
1se)

(sprst[1],c2097152,sensClk,1'bl,1'bl,cl00ms) ;

(sprst[1],sensClk,cl00ms, {cpurst,1'b0}, {ntwrst, cpurst}) ;

(.reset (sprst[1]), .c(xtal), .g(xtal4d) );
(sprst[1],xtal4,firstusec,1'bl,useXtal) ;

cpuclk=useXtal? xtal: hsensClk;

i hrsflg (!pwRst, cwr, rrsflg, 1'b0, hrsflg);

i srsflg (sprst[1l],cwr, rrsflg, 1'b0, srsflg);
i mr (.A(cpurst), .Z(mr)) ; // from "macros.v"
i fresetO (cpurst,sensClk, !dma_en || (freset0 && !vacts), fresetO) ;
i freset (.A(freset0O || vacts),.Z(freset)); // from "macros.v"
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SEQCTL.v 1 of 3

// File name : C:\PCB\10303\REV0O\FPGA\SEQCTL.V
// Title : Controls Sequenser operation and it's RAM

// Library :  WORK

// Purpose

// Comments

// Assumptions : none
// Limitations : none
// Known Errors : none
// Developers : none

// Ver :[| Author

// v1.0 | Andrey FIlippov

“include "libprim.v"
// inputs

// Created On : 5/14/2001 4:13:00 PM

:| Mod. Date :| Changes Made:
:| 5/14/2001 :| Automatically Generated

//r,c,cwr,=d[5:0]=seqgSS, 1dWA, incWA, modRA, ovrl,1dNinc, segSS, segStart,xtrn,xen imm,xen pend,

> gtNxt,genInt,astop, =durat [9:0]=
// outputs

//=WA[5:0]=,=RA[5:0]=,RE,irq,xirqg,wfirg, wasXtrn,segRun,xtrn pend

incWA, modRA, ovrl, 1ldNinc, seqgSS, seqgStart, xtrn,
xen imm, xen pend, gtNxt, genInt, astop, durat,

xirqg, wfirqg, wasXtrn, seqRun, xtrn pend) ;

module seqctl (r,c,cwr,d, 1dwWa,

WA, RA, RE, irq,

parameter NCB=10; // number of bits in step duration counter
input r, // system reset - gclk
c, // system clock (16/20MHz?)
CWT ; // CPU WE active low (gclk!)
input [5:0] d; // CPU data
input 1dwa, // decoded CS, A[i]: write RAM Write Address counter
incWa, // decoded CS, A[i]: inc RAM Write Address counter
modRA, // decoded CS, A[i*]: load/inc; normal/overrule RAM Read A
> ddress counter
ovrl, // from input FF with clock=cwr, enable - modRA, data - Ax
>
// used to enable write/inc RA after external trigger
1dNinc, // from input FF with clock=cwr, enable - modRA, data - Ay
>
// 1 - load RA from WA, 0 - inc RA
seqgss, // decoded CS, A[i*]: sequencer start/stop (could autostop
> )
seqgStart, // from input FF with clock=cwr, enable - seqgSS, data - Ax
>
// 1 - start sequencer, 0 - sStop
xtrn, // 0->1 external trigger 'OR' WITH SOFTWARE TRIGGER !!!!!!
> rrrrrrrrrrrrrrrrrnd
// group data read from RAM
xen imm, // enable immediate responce gto ext. trigger
xen_pend, // enable pending (till the end of current step)
// xen _imm && xen pend will reset pending interrupts and
> RA protection
// at first cycle of the step
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gtNxt,
(loop)

genInt,

astop;
input [NCB-1:0] durat;

// end of RAM bits - some will go directly to periferials (arst,aro,gate, ...

output [5:0] WA ;
output [5:0] RA;
output RE,
irqg,
xirqg,
ware generated) .
wfirqg,
wasXtrn,
segRun,

xtrn pend;
r monitoring)

// module sync f1

SEQCTL.v 2 of 3

// 1 - increment RA for the next step, 0 - leave the same
// generate interrupt

// sequencer autostop

// step duration - actual will be 2 tacts longer

?)
RAM Write address

RAM Read address

RAM RE (sync)

request interrupt

unconditional interrupt after external trigger (or soft

//
//
//
//
//

Does not use sequencer

// write failed (could not modify RA) irgqg

// Was external trigger - will modify INTA vector

// sequencer in run mode - enable arst, aro, gate, ...?

// sequencer did not process external trigger yet (just fo

(reset,clockl,clock2,enablel,enable2,q) ;

// Generates single-tact pulse synchronous with clock2 after event at clockl. Uses F1
input for reset (if gclk)

// setting enable2=0 (sync to clock2) will delay output pulse

wire [5:0] WA ;

wire [5:0] RA;

wire resetRA; // async reset for RA (ORed with hr)

wire enWRA ; // enable write/inc to RA

wire wasXtrn= !enWRA;

wire nRE; // normal RE (w/o resetRA)

wire seqRun;

wire RE= (seqRun && nRE) || resetRA;

wire wasRE; // next tact after RAM RE

wire WbRE ; // "will be RE" - one tact before RE

//wire seqgRunl;

//wire start=seqRun && seqRunl; // 1l-tact stqgrt sequencer pulse - will start f

rom current RA

wire syncSeqgsSSs; // seqgSS syncronized to clock c

wire en imm= xen imm && !xXen pend;

wire en pend= xen pend && !xen imm;

wire rst_pend;

wire sxtrn; // single-tact-wide pulse asap after xtrn leading front (b

ut not next after RE)

wire xtrn pend;
wire xtrn RE;
cycle
wire sSmodRA ;
wire msmodRA ;
wire [NCB-1:0] dlyCntr;
wire irg;
wire wiirqg;
wire xirqg;
upcntr le #(6) 1 WA
sync_f1 i syncSegSS
reg c #(1) i seqRun

yncSegSS && segStart),

assign rst_pends=
sync_f1 i sxtrn
sync_f1 i xirg

reg c #(1) i xtrn pend

// servicing external trigger instead of the normal end of
// synchronized modRA

// masked with enable/overrule smodRA

// step duration counter

(r,cwr, 1dWA, incWA, d, WA) ;
(r,cwr,c,segss, 1'bl, syncSegSss) ;
(r,c,

seqRun? (! (syncSeqgSS && !seqgStart) && ! (astop && wasRE)) : (s
seqRun) ;
(xen pend && xen imm && wasRE) || !seqRun;

(r,xtrn,c,1'bl, 'RE, sxtrn) ;
(r,xtrn,c,1'bl,1'bl,xirqg) ;

(resetRA, ¢,
xtrn pend? (!rst pend) : (sxtrn && !en imm),
xtrn pend) ;
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reg c #(2) i RE (r,c,

// {RE,WbRE}, [/ KKk Sk Sk ok ok ok ok ke ok ok ok ok ok ok sk ok ] oK ok ok ok ok ok ok ok ok ok ok ok ok ok oK o
{RE,wbRE && !RE},
{wasRE,nRE}) ;

reg c #(1) i xtrn RE (r,c,
wbRE && en pend && xtrn_pend,
xtrn RE) ;
assign resetRA= r || ((sxtrn || xtrn pend) && en imm) || xtrn RE;
sync_f1 i smodRA (r,cwr,c,modRA,1'bl, smodRA) ;
// module reg ce (reset,clock,en,d,q);
reg ce #(1) i enWRA (resetRA,c,rst_pend, 1'bl, enWRA) ;
assign msmodRA= smodRA && (enWRA || ovrl);
// n-bit (default=8) up counter with clear (asy), load and count enable
upcntr le #(6) 1 RA (resetRA, ¢,
msmodRA && 1dNinc, // load
// (seqRun && nRE && gtNxt) || (msmodRA && !1dNinc), // increme
nt //********************l****************
(seqRun && wasRE && gtNxt) || (msmodRA && !1dNinc), // inc
rement
WA, RA) ;
reg c #(1) i irg (r,c,
seqgRun && wasRE && genInt,
irqg) ;
// n-bit (default=8) down counter with clear (asy), load and count enable
dnentr le #(NCB) i _dlyCntr (r,c,
wasRE,
seqRun && !RE, // seqRun is enough
durat,
dlyCntr) ;
assign wbRE= I'segqRun
|| (wasRE? (! (| durat[NCB-1:0]1)) : (!(|dlyCntr[NCB-1:11)));
reg c #(1) i wfirg (r,c,
smodRA && !enWRA && !ovrl,
wiirq) ;

endmodule
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SEQSWBX.Vv 1 of 1

File name
Title
Library

Purpose
Created On
Comments
Assumptions
Limitations

Known Errors
Developers

C:\PCB\10303\REVO\FPGA\seqgswbx.v
sequencer RAM bits switch box - just reassignment

WORK

5/16/2001 7:59:00 PM

none
none
none
none

:| Author
| Andrey FIlippov

:| Mod. Date :| Changes Made:
:| 5/16/2001 :| Automatically Generated

// include "libprim.v"

//
//
//

inputs
=d[17:0]=
outputs

//SARST, sSARO, sGATE, xen imm,xen pend,gtNxt,genInt,astop,=dur[9:0]=

// *** ADDED EXTRA DELAY from output to compensate for RAM pre/pos simulation mismatch (ze
ro delay RCLK->output) -
module segswbx

input [17:0]
output

)

output [9:0]
wire #1
wire #1
wire #1
wire #1
wire #1
wire #1
wire #1
wire #1
wire [9:0] #1

endmodule

(d,

QL BUG?? #****

sARST,sARO,sGATE,xen_imm,xen_pend,gtNxt,genInt,astop,dur

)i

d;

SARST,
sSARO,
sGATE,
xen imm,
xen_pend,

gtNxt,

genlnt,
astop;
dur;

SARST=
SARO=
SGATE=
xen imm=
xen_pend=
gtNxt=
genlInt=
astop=
dur=

// data output from RAM

// set ARST Ilow

// set ARO

// set external shutter "on"

// enable immediate servicing of xternal trigger

// enable changing next address (to 0) after xternal trigger
// both xen imm && xen pend - reset "was xternal"

// go to next sequencer step after this (0 - loop indefinitely
// generate interrupt (will depend on "was xternal

// stop sequencer

// 10-bit duration data (actual 2 longer)

dal17]1;

dlile];

d[is];

dl14];

da[isl;

dl12];

dl11];

d[iol;

d[o:01];
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/* Verilog Model Created from SCS Schematic irf32112.sch
May 23, 2001 17:10 */

/* Automatically generated by hvveri version 8.1 */

“timescale 1ns/1ns
“define LOGIC 1
“define BIDIR
“define INCELL
“define CLOCK
“define HSCK
“define CLOCKB 6

“define ESPXCLKIN 7

“include "segswbx.v"

“include "dataomux.v"

“include "rstclk.v"

“include "dcrswbx.v"

“include "irgprep.v"

“include "irgctl.v"

“include "adrdec.v"

“include "C:\pasic\spde\data\ram64x18.v"
“include "seqctl.v"

“include "cmospix.v"

“include "fifoctl.v"

“include "C:\pasic\spde\data\raml28x9.v"

U W N

module irf32112( A, ARO, ARST, BPF, CE, CEl1, CNVCLK, CNVSYNC, CPUCLK, CPURST,
D, DACK, DCLK, DREQ, EXPS, HACT, INTA, IRQ, MRST, NTWRST, OE,
PXD, RSTIN, SCLO, SCL1, SDAO, SDAl, TRIG, VACT, WE, XRST,
XTAL ) ;
input [3:0] A;
output ARO, ARST;
input BPF, CE, CE1l;
output CNVCLK, CNVSYNC, CPUCLK, CPURST;
inout [31:0] D;
input DACK, DCLK;
output DREQ, EXPS;
input HACT, INTA;
output IRQ, MRST, NTWRST;
input OE;
input [9:0] PXD;
input RSTIN;
inout SCLO, SCL1, SDAO, SDAl;
input TRIG, VACT, WE;
output XRST;
input XTAL;
wire [7:0] INT M;
wire [29:0] FIFI;
wire [7:0] INTAD;
wire [9:0] IPXD;
wire [6:0] FIFORA;
wire [6:0] FIFOWA;
wire [17:0] SEQD;

wire [9:0] dur;

wire [2:0] IRQ N;
wire [5:0] SEQWA;
wire [7:0] IRQ L;
wire [7:0] INT R;
wire [3:0] IAFF;

wire [31:0] IOD;
wire [3:0] IA;
wire [5:0] BLKSZ;
wire [31:0] DCR;
wire [31:0] IDI;
wire [5:0] SEQRA;
wire PICEANY;
wire RRSFLG;

wire 1PRST;

1 of 15
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wire hCPX;
wire 1iXTAL;
wire DMA EN;
wire COE;

wire IOE;

wire ICE1l;
wire N _11;
wire N _12;
wire ICEANY;
wire OUTZERO;
wire 1IRQ;
wire 1CPURST;
wire 1CPUCLK;
wire 1INTWRST;
wire 1CNVSYNC;
wire 1CNVCLK;
wire ICE;

wire SEQRE;
supply0 GND;
wire XTRN;
wire segRun;
wire xen imm;
wire xen pend;
wire gtNxt;
wire genlInt;
wire astop;
wire sARST;
wire sARO;
wire sGATE;
wire N_3;

wire
wire
wire
wire
wire
wire N_9;
wire N_10;
wire IDREQ;
wire INCA;
wire EOL;
wire WEOQ;
wire WE1;
wire WE2;
wire CDACK;
supplyl VCC;
wire BPX EN;
wire IBPF;
wire SCLOI;
wire SDAOI;
wire SCL1I;
wire SDA1lI;
wire HRSFLG;
wire SRSFLG;
wire VSTRT;
wire SOFTRST;
wire SCLOQ;
wire SCLO_EN;
wire SDAO0Q;
wire SDAO_EN;
wire SCL1Q;
wire SCL1_EN;
wire SDAL1Q;
wire SDAl EN;
wire WCTL;
wire DMRST;
wire DbXRST;
wire DbEXPPOL;
wire 1INTA;

~.

.o~

~e =,

ZEZEﬂZEZZ
0 Lo Ul

irf32112.v

2 of 15



5/24/2001 1:00:32 PM

SHACT;
SVACT;
WASXTRNL;
CXTRN;
bEXP;
bARO;
bARST;
XT POL;
WFIRQ;
SEQIRQ;
XINT;
WRINT;
INCWA;
LDWA;
MODRA ;
SEQSS;
WRSEQ;
FRESET;
CPX;
MR ;
CWR;

wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire
wire

inv I96 (
outorpad I15 ( .Al1(O
ram8a8 I RAMIRQ ( .R

.WCLK (CWR) ,

segswbx I_SEQSWBX (

A (ICEANY),

irf32112.v
.Q(PICEANY) ) ;
UTZERO), .A2(IDREQ), .P(DREQ) );
A({ IRQ N[2:0] }), .RD({ INTAD([7:0] }), .WA({ SEQWA[2:0] }),
.WD({ IDI[7:0] }), .WE(WRINT) );

.d({ SEQD[17:0] }), .dur({ dur[9:0]

1

.astop (astop) ,

.genInt (genInt), .gtNxt (gtNxt), .sARO(sARO), .sARST(sARST),
.SGATE (sGATE) , .xen imm(xen imm), .xen pend(xen pend) ) ;
dataomux I DATAOMUX ( .a({ IA[1:0] }), .bpf(IBPF), .do({ IOD[31:0] }),
.fifo({ FIFI[29:0] }), .hact(SHACT), .hrsflg(HRSFLG),
.inta (iINTA), .intv({ INTAD([7:0] }), .sclO(SCLOI),
.scll1(SCL1I), .sdaO(SDAOI), .sdal(SDA1lI),
.sega ({ SEQRA[5:0] }), .srsflg(SRSFLG), .vact (SVACT),
.Xtrig (CXTRN) ) ;
ipd10ff 184 ( .FFCLK(CPX), .FFCLR(MR), .FFEN(VCC), .FFQ({ IPXD[9:0] }),
.P({ PXD[9:0] }) );
ipff 185 ( .FFCLK(CPX), .FFCLR(MR), .FFEN(VCC), .FFQ(SVACT), .P(VACT) );
ipff 186 ( .FFCLK(CPX), .FFCLR(MR), .FFEN(VCC), .FFQ(SHACT), .P(HACT) );
ipff 187 ( .FFCLK(CPX), .FFCLR(MR), .FFEN(VCC), .FFQ(IBPF), .P(BPF) );
ckdpad I82 ( .P(XTAL), .Q2(iXTAL) );
rstclk I RSTCLK ( .cnvclk(iCNVCLK), .cnvsync (iCNVSYNC), .cpuclk (iCPUCLK),
.cpurst (1CPURST), .cwr(CWR), .dma en(DMA EN), .freset (FRESET),
.hrsflg (HRSFLG), .hsensClk (hCPX), r(MR), .ntwrst (iNTWRST),
.pwRst (1PRST), .rrsflg(RRSFLG), .sensClk(CPX),
.softRst (SOFTRST), .srsflg(SRSFLG), .vacts(VSTRT),
.xtal (iXTAL) );
nor3il I77 ( .A(bARST), .B(N 4), (bMRST), .Q(N_5) );
xor210 I68 ( .A(N_8), (bEXPPOL) .Q(N_lO) ) ;
bipad 169 ( .A(SDAlQ), N (SDA1l EN), .P(SDAl), .Q(SDAlI) );
bipad I70 ( .A(SCL1Q), N (SCL1_EN), P(SCLl), .Q(sCL1I) );
bipad I71 ( .A(SDa0Q), N (SDAO_EN), .P(SDAO), .Q(SDAOI) );
bipad I72 ( .A(SCL0Q), N (SCLO EN), .P(SCLO), .Q(SCLOI) );
or2il I58 ( .A(N _11), .B(lINTA) ( N 12) );
dcrswbx I DCRSWBX ( .DbARO (bARO), ARST (bARST), .bEXP(bEXP), .bEXPPOL (bEXPPOL),
.blksz ({ BLKSZ[5 o] }), .bMRST (bMRST), .bpx en(BPX EN),
.bXRST (bXRST), .dcr({ DCR[31:0] }), .dma en(DMA EN),
.int m({ INT M[7:0] }), .SCLO(SCLOQ), .SCLO_EN(SCLO_EN),
.SCL1(SCL1Q), .SCL1 EN(SCL1 _EN), .SDAO (SDA0Q),
.SDAO_EN(SDAO_EN), .SDA1l(SDA1Q), .SDAl EN(SDAl EN),
.SOFTRST (SOFTRST), .xt pol(XT POL) );
irgprep I IRQPREP ( .c(CPX), .hact(SHACT), .int r({ INT R[7:0] }),
.irg 1({ IRQ L[7:0] }), .r(MR), .segirqg(SEQIRQ),
.vact (SVACT), .vact_start (VSTRT), .wasXtrn(WASXTRNL),
.wiirg (WFIRQ), .xint (XINT) );
irgetl I IRQCTL ( .c(CPX), .int m({ INT M[7:0] }), .int r({ INT R[7:0] }),
.inta (1INTA), .irqg(iIRQ), .irg 1({ IRQ L[7:0] }),
.irg n({ IRQ N[2:0] }), .r(MR) );
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xnor2i0 I50 ( .A(XTRN), .B(XT POL), .Q(CXTRN) );
adrdec i ADRDEC ( .a({ IA[3:0] }), .cs(ICEANY), .incwa (INCWA), .modra (MODRA),
.rrsflg (RRSFLG), .segss(SEQSS), .wctl(WCTL), .wint (WRINT),
.wseq (WRSEQ) , .wwa (LDWA) ) ;
outipad I74 ( .A(iCPURST), .P(CPURST) );
outipad I73 ( .A(iINTWRST), .P(NTWRST) );
outipad I56 ( .A(iIRQ), .P(IRQ) );
and21i0 I94 ( .A(ICE), .B(ICEl), .Q(ICEANY) );
and2i10 I44 ( .A(seqRun), .B(sARST), .Q(N _4) );
and2i0 I43 ( .A(seqRun), .B(sARO), .Q(N_7) );
and2i10 I42 ( .A(seqRun), .B(sGATE), .Q(N_9) );
or2i0 I46 ( .A(bARO), .B(N_7), .Q(N_6) );
or2i0 I45 ( .A(bEXP), .B(N 9), .Q(N _8) );
bpad32ff 190 ( .A2({ IOD[31:0] }), .EN(COE), .FFCLK(CWR), .FFCLR(MR), .FFEN(WCTL),
.FFQ({ DCR[31:0] }), .P({ D[31:0] }), .Q({ IDI[31:0] }) );
ipad4ff 128 ( .FFCLK(CWR), .FFCLR(MR), .FFEN(PICEANY), .FFQ({ IAFF[3:0] }),
P({ a[3:0] }), .o({ 1A[3:0] }) );
RAM64X18 I RAMSEQ ( .ASYNCRD(GND), .RA({ SEQRA[5:0] }), .RCLK(CPX),
.RD({ SEQD[17:0] }), .RE(SEQRE), .WA({ SEQWA[5:0] }),
.WCLK(CWR), .WD({ IDI[17:0] }), .WE(WRSEQ) );
segctl I SEQCTL ( .astop(astop), .c(CPX), .cwr(CWR), .d({ IDI[5:0] }),
.durat ({ dur[9:0] }), .genInt(genInt), .gtNxt (gtNxt),
.incWA (INCWA), .irg(SEQIRQ), .1dNinc(IAFF[1]), .1dWA(LDWA),
.modRA (MODRA) , .ovrl(IAFF[0]), .r(MR), .RA({ SEQRA[5:0] }),
.RE (SEQRE) , .seqRun (seqRun), .segSS(SEQSS), .segStart (IAFF[0]),
.WA({ SEQWA[5:0] }), .wasXtrn(WASXTRNL), .wfirg(WFIRQ),
.xen imm(xen imm), .xen pend(xen pend), .xirqg(XINT),
.Xtrn (CXTRN), .xtrn pend(N_3) );
and2i2 I18 ( .A(IOE), .B(ICEANY), .Q(N 11) );
hddpad 119 ( .P(OE), .Q1(IOE) );
outpad I75 ( .A(iCPUCLK), .P(CPUCLK) );
outpad 166 ( .A(iCNVCLK), .P(CNVCLK) );
outpad I67 ( .A(iCNVSYNC), .P(CNVSYNC) );
outpad I79 ( .A(bXRST), P (XRST) ) ;
outpad I80 ( .A(bMRST), .P(MRST) ) ;
outpad I78 ( .A(N_5), P (ARST) ) ;
outpad I49 ( .A(N 6), P(ARO) ) ;
outpad I48 ( .A(N 10), .P(EXPS) );
cktpad I83 ( .P(DCLK), .Ql1(CPX), .Q2(hCPX) );
raml28x3x10 I RAMFIFO ( .RA({ FIFORA[6:0] }), .RCLK(CDACK), .RD({ FIFI[29:0] }),
.WA({ FIFOWA[6:0] }), .WCLK(CPX), .WD({ IPXD[9:0] }),
.WEO (WEO) , .WE1l(WEl), .WE2(WE2) );
inpad 125 ( .P(RSTIN), .Q(iPRST) );
inpad I95 ( .P(CEl), .Q(ICEl) );
inpad I22 ( .P(CE), .Q(ICE) );
inpad I57 ( .P(INTA), .Q(iINTA) );
inpad 140 ( .P(TRIG), .Q(XTRN) );
gclkbuff 123 ( .A(N_12), .Z(COE) );
ckpad I93 ( .P(WE), .Q(CWR) );
ckpad I88 ( .P(DACK), .Q(CDACK) );
cmospix I CMOSPIX ( .bpx(IBPF), .bpx en(BPX EN), .c(CPX), .eol(EOL), .hact (SHACT),
.incA (INCA), .r(FRESET), .weO(WEO), .wel(WEl), .we2(WE2) );
fifoctl I FIFOCTL ( .blksz({ BLKSZ[5:0] }), .cpx(CPX), .dack (CDACK),
.dreq (IDREQ), .eol(EOL), .fifora({ FIFORA[6:0] }),
.fifowa ({ FIFOWA[6:0] }), .incA(INCA), .outZero (OUTZERO),
r (FRESET) ) ;

endmodule // irf32112

“ifdef inv

“else

“define inv

module inv( A, Q );

input A;

output Q;

parameter gl gate = “LOGIC;
supply0 GND;

4 of 15



5/24/2001 1:00:32 PM irf32112.v 5 of 15

supplyl VCC;

frag a QL1 ( .Al(VCC), .A2(GND), .A3(VCC), .A4(GND), .A5(VCC), .A6(A), .AZ(Q) );
endmodule // inv

“endif

“ifdef outorpad

“else

“define outorpad

module outorpad( Al, A2, P );
input Al, A2;

output P;

parameter gl gate = “BIDIR;
supplyl VCC;

bicell QL1 ( .I1(a1), .I2(A2), .IE(vVCC), .IP(P) );
endmodule // outorpad
“endif

“ifdef ram8as8
“else
“define ram8as8
module ram8a8( RA, RD, WA, WCLK, WD, WE );
input [2:0] RA;
output [7:0] RD;
input [2:0] WA;
input WCLK;
input [7:0] WD;
input WE;
supply0 GND bit;
wire [9:0] NU;
supply0 GND;
supplyl VCC;

RAM64X18 I1 ( .ASYNCRD(VCC), .RA({ GND bit,GND bit,GND bit,RA[2:0] }), .RCLK(GND),
.RD({ NU[9:0],RD[7:0] }), .RE(VCC), .WA({ GND bit,GND bit,GND bit,WA[2:0] }),
.WCLK (WCLK) , .WD({ GND bit,GND bit,GND bit,GND bit,GND bit,GND bit,GND bit,GND
bit,GND bit,
GND bit,WD[7:0] }), .WE(WE) );

endmodule // ram8as8
“endif

“ifdef ipdlOff
“else
“define ipdlOff
module ipdl0ff( FFCLK, FFCLR, FFEN, FFQ, P );
input FFCLK, FFCLR, FFEN;
output [9:0] FFQ;
input [9:0] P;
parameter syn macro = 1;
wire [0:9] Q;

inpadff QL3 ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN), .FFQ(FFQI[3]), .P(PI[31),
inpadff QL4'?(?£§é£K1§FCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQ[4]), .P(P[4]),
inpadff QLS'?(géééﬁKigFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQI[5]), .P(P[5]),
inpadff QLG'?(géiéﬁKigFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQ[6]), .P(P[6]),
inpadff QL7'?(?£§é£K1§FCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQI[7]), .P(P[7]),

-.Q(Ql71) )
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inpadff QLO ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN), .FFQ(FFQ[O0]), .P(P[0]),
inpadff QLl'?(gégéiKigFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQ[1]), .P(P[1]),
inpadff QLZ'?(géééiKigFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQ[2]), .P(P[2]),
inpadff QLB'?(géééiKigFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQI[8]), .P(P[8]),
inpadff QL9'2E2%§%%K}QFCLK), .FFCLR (FFCLR), .FFEN(FFEN), .FFQ(FFQ[9]), .P(P[9]),

endmodule // ipdl0ff
“endif

“ifdef ipff

“else

“define ipff

module ipff( FFCLK, FFCLR, FFEN, FFQ, P );
input FFCLK, FFCLR, FFEN;

output FFQ;

input P;
parameter syn macro = 1;
parameter gl gate = “BIDIR;

supplyl VCC;
supply0 GND;

bicell2 QL1 ( .I1(VvCC), .I2(GND), .IC(FFCLK), .IE(GND), .IP(P), .IQ(FFQ),
.IQE (FFEN), .IR(FFCLR) );

endmodule // ipff
“endif

“ifdef ckdpad
“else

“define ckdpad
module ckdpad( P, Q0, Q2 );

input P;

output QO0, Q2;

parameter syn macro = 1;

parameter gl gate = “CLOCK;

ckcell QL1 ( .IN(QO), .IP(P), .IZ(Q2) );

endmodule // ckdpad
“endif

“ifdef nor3il

“else

“define nor3il

module nor3il( A, B, C, Q );
input A, B, C;

output Q;

parameter gl gate = “LOGIC;
supplyl VCC;

supply0 GND;

frag a QL1 ( .Al1(C), .A2(GND), .A3(VCC), .R4(A), .A5(VCC), .A6(B), .AZ(Q) );
endmodule // nor3il

“endif

“ifdef xor2io0

“else
“define xor2i0
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module xor2i0( A,
input A, B;
output Q;
parameter gl gate =
wire N_1;

supply0 GND;
supplyl VCC;

wire N_2;

endmodule // xor2io0
“endif

“ifdef bipad

“else

“define bipad
module bipad( A, EN,
input A, EN;

inout P;

output Q;

parameter gl gate =
supplyl VCC;

bicell QL1 (
endmodule // bipad
“endif

“ifdef or2il

“else
“define or2il

PM

.I1(vea),

P, Q);

"BIDIR;

.I2(a), .IE(EN),

module or2il( A, B, Q );

input A, B;

output Q;

parameter gl gate =
wire N_1;

supply0 GND;

wire N_2;

supplyl VCC;

frag £ I 2 (
fragm I _1 (

.E2 (vCC),
frag a QL3 (

endmodule // or2il
“endif
“ifdef xnor2io0

“else
“define xnor2io0

.F1(veca),
.B1l(VvCQ),

LAl (VCaQ),

“LOGIC;

.F2(d), .F3(B),
.B2 (GND) ,
.NS(N_1), .NZ(Q),
.A2 (GND) ,

module xnor2i0( A, B, Q );

input A, B;

output Q;

parameter gl gate =
wire N_1;

supply0 GND;
supplyl VCC;

wire N_2;

frag a I_2 (

LAl (VCaQ),

“LOGIC;

.A2 (GND) ,

3(vee)
1(vee),
), .0S(N_1)
3(vee)

.C1(vee),
.0S (N_2)
.A3 (VCa)

.A3(VecaQ),

LA
.C

.IP(P),

.F4 (GND) ,
.C2 (GND) ,

4 (
2 (
)i

.F4 (GND) ,

D
D

.A4 (GND) ,

.A4 (GND) ,

irf32112.v

), .A5(VCC),
), .D1(B),

.F5(vca),

LIZ(Q) );

.F5(veca) ,
.D1(vca),

.A5 (VCQ) ,

.A5 (VCQ) ,

.D2 (GND) ,

.F6 (GND) ,

.F6 (GND) ,

.A6 (GND) ,

.D2 (GND) ,

.A6 (GND) ,

.A6 (GND) ,

JAZ(N 1)

.E1(veca),

FZ(N_2) );

FZ(N_1) ) ;

.E1 (GND) ,

.AZ (N_2)

LAZ(N_1)
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frag m I _1 ( .B1(VCC), .B2(GND),
E2 (GND), .NS(N 2),
frag £ QL1 ( .F1(A), .F2(GND),

.cl1(vcc), .C2(GND),
.NZ (Q) , OS( 1) )
.F3(vcae), 4 (GND) , 5 (vce),
endmodule // xnor2io0
“endif

“ifdef outipad

“else

“define outipad
module outipad( A, P
input A;

output P;

parameter gl gate =
supplyl VCC;

supply0 GND;

)i

"BIDIR;

bicell QL1 ( .I1(A), .I2(GND), E(VCC), .IP(P)

endmodule // outipad
“endif

“ifdef and2io

“else

“define and2io

module and2i0( A, B, Q );
input A, B;

output Q;

parameter gl gate =
supplyl VCC;
supply0 GND;

“LOGIC;

frag a QL1 ( .Al1(A), .A2(GND), .A3(B), 4 (GND) , 5 (vca) ,

endmodule // and2io0
“endif

“ifdef or2io0

“else

“define 0r2io0

module or2i0( A, B, Q );
input A, B;

output Q;

parameter gl gate =
wire N_1;

supply0 GND;

wire N_2;

supplyl VCC;

“LOGIC;

.F3(vVCcc), .F4(B), 5 (vVCe),

.C1(vece), .C2(GND),
NZ(Q) OS (N_ ) ) i

(VCC), 4 (GND) ,

frag £ I 2 ( .F1(VCC), .F2(A),

fragm I _1 ( .B1(VCC), .B2(GND),
E2 (VCC), .NS(N 1),

frag a QL3 ( .A1(VCC), .A2(GND),

endmodule // or2i0
“endif

“ifdef bpad32ff
“else

“define bpad32ff

module bpad32ff ( A2,
input [31:0] A2;
input EN, FFCLK, FFCLR, FFEN;
output [31:0] FFQ;

EN, FFCLK, FFCLR, FFEN, FFQ, P,

D1 (VCQC),

A6 (GND) ,

F6 (GND) ,
.D1(vca),

5 (veca) ,

.D2(B),

F6 (GND) ,

.FZ (N_2)

.AZ (Q)

.FZ(N_1)
.D2 (GND) ,

A6 (GND) ,

.E1(B),

)i

) i
.E1(GND),

.AZ (N_2)
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inout [31:0] P;
output [31:0] Q;

bipadff QL28 ( .A2(A2[28]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[28]), .P(P[28]), .Q(Ql[28]) );

bipadff QL29 ( .A2(A2[29]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[29]), .P(P[29]), .Q(Q[29]) );

bipadff QL30 ( .A2(A2[30]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[30]), .P(P[30]), .Q(Q[30]) );

bipadff QL31 ( .A2(A2[31]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[31]), .P(P[31]1), .Q(Q[31]) );

bipadff QL24 ( .A2(A2[24]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[24]), .P(P[24]), .Q(Q[24]) );

bipadff QL25 ( .A2(A2[25]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[25]), .P(P[25]1), .Q(Ql[25]) );

bipadff QL26 ( .A2(A2[26]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[26]), .P(P[26]), .Q(Ql[26]) );

bipadff QL27 ( .A2(A2[27]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[27]), .P(P[27]1), .Q(Q[27]) );

bipadff QL20 ( .A2(A2[20]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[20]), .P(P[20]), .Q(Q[20]) );

bipadff QL21 ( .A2(A2[21]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[21]), .P(P[21]1), .Q(Ql[21]) );

bipadff QL22 ( .A2(A2[22]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[22]), .P(P[22]), .Q(Ql22]) );

bipadff QL23 ( .A2(A2[23]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[23]), .P(P[23]1), .Q(Ql[23]) );

bipadff QL16 ( .A2(A2[16]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[16]), .P(P[16]), .Q(Ql[1l6]) );

bipadff QL17 ( .A2(A2[17]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[17]), .P(P[171), .Q(Q[17]) );

bipadff QL18 ( .A2(A2[18]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[18]), .P(P[18]), .Q(Q[18]) );

bipadff QL19 ( .A2(A2[19]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[19]), .P(P[19]), .Q(Q[19]) );

bipadff QL12 ( .A2(A2[12]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[12]), .P(P[12]), .Q(Ql12]) );

bipadff QL13 ( .A2(A2[13]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
LFFQ(FFQ[13]), .P(P[13]1), .Q(Q[13]) );

bipadff QL14 ( .A2(A2[14]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[14]), .P(P[14]), .Q(Q[14]) );

bipadff QL15 ( .A2(A2[15]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[15]), .P(P[15]), .Q(Q[15]) );

bipadff QL8 ( .A2(A2([8]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
.FFQ(FFQ[8]), .P(PI[8]), .Q(Ql8]l) );

bipadff QL9 ( .A2(A2[9]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[o]), .P(P[9]), .Q(Q[9]) );

bipadff QL10 ( .A2(A2[10]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[10]), .P(P[10]), .Q(Q[10]) );

bipadff QL11 ( .A2(A2[11]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
LFFQ(FFQ[11]), .P(P[11]), .Q(Q[11]) );

bipadff QL4 ( .A2(A2[4]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[4]), .P(P[4]), .Q(Q[4]) );

bipadff QL5 ( .A2(A2([5]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[5]), .P(P[5]), .Q(Q[5]) );

bipadff QL6 ( .A2(A2[6]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-.FFQ(FFQ[6]), .P(P[6]), .a(Qlel) );

bipadff QL7 ( .A2(A2[7]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[7]), .P(P[7]), .Q(Q[7]) );

bipadff QLO ( .A2(A2[0]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[O]), .P(P[O]), .Q(Q[O]) );

bipadff QL1 ( .A2(A2([1]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[1]), .P(P[1]), .Q(Q[1]) );

bipadff QL2 ( .A2(A2[2]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[2]), .P(P[2]), .Q(Ql2]) );

bipadff QL3 ( .A2(A2[3]), .EN(EN), .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
-FFQ(FFQ[3]), .P(P[3]), .Q(Q[3]) );
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endmodule // bpad32ff
“endif
“ifdef ipad4ff

“else
“define ipad4ff

irf32112.v

module ipad4ff ( FFCLK, FFCLR, FFEN, FFQ, P, Q );

input FFCLK, FFCLR, FFEN;
output [3:0] FFQ;

input [3:0] P;

output [3:0] Q;

parameter syn macro = 1;

inpadff QLO ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
.Q(Qrol) );

inpadff QL1 ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
.Q(QIl11) )

inpadff QL2 ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
.Q(Qfl21) );

inpadff QL3 ( .FFCLK(FFCLK), .FFCLR(FFCLR), .FFEN(FFEN),
.Q(Qr31) )

endmodule // ipad4ff

“endif

“ifdef and2i2

“else

“define and2i2

module and2i2( A, B, Q );

input A, B;

output Q;

parameter gl gate = “LOGIC;

supplyl VCC;

supply0 GND;

frag a QL1 ( .A1(VCC), .A2(GND), .A3(VCC), .A4(A), .A5(VCC),

endmodule // and2i2

“endif

“ifdef hddpad

“else

“define hddpad

module hddpad( P, Q0, Q1 );

input P;

output Q0, Q1;

parameter syn macro = 1;

parameter gl gate = TINCELL;

incell QL1 ( .IN(QO), .IP(P), .IZ(Q1l) );

endmodule // hddpad

“endif

“ifdef outpad

“else

“define outpad

module outpad( A, P );

input A;

output P;

parameter gl gate = “BIDIR;

supplyl VCC;

bicell QL1 ( .I1(vCC), .I2(A), .IE(VCC), .IP(P) );

.FFQ(FFQ[O]),
.FFQ(FFQI[1]),
.FFQ(FFQ[2]),

.FFQ(FFQ[3]),
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endmodule // outpad
“endif

“ifdef cktpad

“else

“define cktpad

module cktpad( P, Q0, Q1, Q2 );

input P;

output Q0, Q1, Q2;

parameter syn macro = 1;

parameter gl gate = “CLOCK;

ckcell QL1 ( .IC(Q1l), .IN(QO), .IP(P), .IZ(Q2) );

endmodule // cktpad
“endif

“ifdef raml28x3x10
“else
“define raml28x3x10
module raml28x3x10( RA, RCLK, RD, WA, WCLK, WD, WEO, WEl, WE2 );
input [6:0] RA;
input RCLK;
output [29:0] RD;
input [6:0] WA;
input WCLK;
input [9:0] WD;
input WEO, WE1l, WE2;
wire [3:0] NU2;
supply0 GND bit;
wire [3:0] NU3;
wire [3:0] NU4;
wire [3:0] NUS5;
wire [3:0] NU6;
wire [3:0] NU1;
supplyl VCC;
supply0 GND;

RAM128X9 I8 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[29:25],NU6[3:0] }), .RE(VCC), .WA({ WA[6:0] }),
.WCLK (WCLK) , .WD({ WD[9:5],GND bit,GND bit,GND bit,GND bit }), .WE(WE2) );
RAM128X9 I9 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[24:20],NU5[3:0] }), .RE(VCC), .WA({ WA[6:0] }),
.WCLK (WCLK) , .WD({ WD[4:0],GND bit,GND bit,GND bit,GND bit }), .WE(WE2) );
RAM128X9 I10 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[19:15],NU4[3:0] }), .RE(VCC), .WA({ WA[6:0] }),
.WCLK (WCLK) , .WD({ WD[9:5],GND bit,GND bit,GND bit,GND bit }), .WE(WE1l) );
RAM128X9 I11 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[14:10],NU3[3:0] }), .RE(VCC), .WA({ WA[6:0] }),
.WCLK(WCLK) , .WD({ WD[4:0],GND bit,GND bit,GND bit,GND bit }), .WE(WE1l) );
RAM128X9 I12 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[9:5],NU2[3:0] }), .RE(VCC), .WA({ wa[e:0] }),
.WCLK (WCLK) , .WD({ WD[9:5],GND bit,GND bit,GND bit,GND bit }), .WE(WE0) );
RAM128X9 I6 ( .ASYNCRD(GND), .RA({ RA[6:0] }), .RCLK(RCLK),
.RD({ RD[4:0],NU1[3:0] }), .RE(VCC), .WA({ WA[6:0] }), .WCLK(WCLK),
.WD({ WD[4:0],GND bit,GND bit,GND bit,GND bit }), .WE(WEO0) );

endmodule // raml28x3x10
“endif

“ifdef inpad

“else

“define inpad

module inpad( P, Q );
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input P;

output Q;

parameter gl gate = “BIDIR;
supplyl VCC;

supply0 GND;

bicell QL1 ( .I1(GND), .I2(VvCC), .IE(GND), .IP(P), .IZ(Q) );
endmodule // inpad
“endif

“ifdef gclkbuff

“else

“define gclkbuff

module gclkbuff( A, Z );
input A;

output Z;

parameter gl gate = T“HSCK;

bufcell I 1 ( .IC(A), .IZ(Z) );
endmodule // gclkbuff
“endif

“ifdef ckpad

“else

“define ckpad

module ckpad( P, Q );

input P;

output Q;

parameter gl gate = “CLOCK;

ckcell QL1 ( .IC(Q), .IP(P) );
endmodule // ckpad
“endif

“ifdef frag a
“else
“define frag a
module frag a( Al, A2, A3, A4, A5, A6, AZ );
input Al, A2, A3, A4, A5, A6;
output AZ;
parameter gl frag = 1;
assign #1 AZ = Al & ~A2 & A3 & ~A4 & A5 & ~A6;

endmodule // frag a
“endif

“ifdef bicell

“else

“define bicell

module bicell( I1, I2, IE, IP, IZ );
input I1, I2, IE;

inout IP;

output IZ;

parameter gl frag = 1;

assign #1 IP = IE ? (~I1 | I2):1'bz;
assign #1 IZ = IP;

endmodule // bicell

“endif
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“ifdef inpadff

“else

“define inpadff

module inpadff( FFCLK, FFCLR, FFEN, FFQ, P, Q );
input FFCLK, FFCLR, FFEN;
output FFQ;

input P;

output Q;

parameter syn macro = 1;
parameter gl gate = “BIDIR;
supplyl VCC;

supply0 GND;

bicell2 QL1 ( .I1(VvCC), .I2(GND), .IC(FFCLK), .IE(GND), .IP(P), .IQ(FFQ),
.IQE(FFEN), .IR(FFCLR), .IZ(Q) );

endmodule // inpadff
“endif

“ifdef bicell2

“else

“define bicell2
module bicell2( I1, I2, IC, IE, IP, IQ, IQE, IR, IZ );
input I1, I2, IC, IE;
inout IP;
output IQ;

input IQE, IR;
output IZ;
parameter sSyn macro =
parameter gl frag = 1;
reg IQ;

assign #1 IP = IE ? (~I1 | I2):1'bz;
assign #1 IZ = IP;

“ifdef synthesis

always @ (posedge IC or posedge IR)
if (IR)
#1 IQ = 1'b0;
else if (IQE)
#1 IQ = IP;

1;

“else
always @ (posedge IC)
if (~IR & IQE)
#1 IQ = IP;
always @ (IR
#1 IQ = 1
“endif

)
bo;

endmodule // bicell2
“endif

“ifdef ckcell

“else

“define ckcell

module ckcell( IC, IN, IP, IZ );
output IC, IN;

input IP;

output IZ;

parameter gl frag = 1;
assign #1 IN = ~IP;

assign #1 IZ = IP;
assign #1 IC = IP;

endmodule // ckcell

“endif
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“ifdef frag m
“else
“define frag m
module frag m( B1, B2, Cl1, C2, D1, D2, El1, E2, NS, NZ, 0OS, 0Z );
input B1, B2, C1, C2, D1, D2, El1, E2, NS;
output NZ;
input OS;
output OZ;
parameter gl frag = 1;
assign #1 NZ = NS ? (El1l & ~E2):(D1 & ~D2);
assign #1 OZ = OS ? NZ: (NS ? (Cl & ~C2): (Bl & ~B2));

endmodule // frag m
“endif

“ifdef frag f
“else
“define frag f
module frag f£( Fl1, F2, F3, F4, F5, F6, FZ );
input F1, F2, F3, F4, F5, F6;
output FZ;
parameter gl frag = 1;
assign #1 FZ = F1 & ~F2 & F3 & ~F4 & F5 & ~F6;

endmodule // frag f
“endif

“ifdef bipadff

“else

“define bipadff

module bipadff( A2, EN, FFCLK, FFCLR, FFEN, FFQ, P, Q );
input A2, EN, FFCLK, FFCLR, FFEN;

output FFQ;

inout P;

output Q;

parameter gl gate = “BIDIR;

supplyl VCC;

bicell2 QL1 ( .I1(vCC), .I2(A2), .IC(FFCLK), .IE(EN), .IP(P), .IQ(FFQ),

.IR(FFCLR), .IZ(Q) );
endmodule // bipadff
“endif
“ifdef incell
“else

“define incell
module incell( IN, IP, IZ );

output IN;

input IP;

output IZ;

parameter gl frag = 1;
assign #1 IN = ~IP;

assign #1 IZ = IP;
endmodule // incell
“endif

“ifdef bufcell

“else

“define bufcell

module bufcell( IC, IZ );
input IC;

output IZ;

14 of 15

.IQE (FFEN) ,



5/24/2001 1:00:32 PM

parameter gl frag = 1;
assign #1 IZ = IC;

endmodule // bufcell

“endif
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