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HNIT

INIT AND !DONEPIN

SHIFT_A

SHIFT_B

Counter =3
Counter = 3

DONEFPIN

LASTCLKS

13 1 State Diagram

FPGA Target Device Req. Program Bits Req. EPROM Bits CPLD Requirements
XCA010EXXL 283,376 283,424 XC9536 (using design as shown)
XC4013EXXL 393,580 393,632 XC9536 (using design as shown)

XC4020E 320,264 329.312 KCO9536 (using design as shown)

XC4020EX/XL 521,832 521,880 XC9536 (connect address lines 0 thru 16 to
standard 1M EPROM)

XC4025E 422128 422 176 XC9536 (using design as shown)

XC4028EXIXL 668,132 668,184 XC9536 (connect address lines 0 thru 16 to
standard 1M EPROM)

XCAD3BEX/XL 832 480 832,528 XC9536 (connect address lines 0 thru 16 to
standard 1M EFROM)

XCAD4EXIXL 1,014 876 1,014,928 XC9536 (connect address lines 0 thru 16 to
standard 1M EFROM)

KC4052EXIXL 1,215,320 1,215,368 XC9536 (connect addrass lines 0 thru 17 to
standard 2M EPROM)

XC4062EX/XL 1,433,812 1,433,864 XC9536 (connect address lines 0 thru 17 to
standard 2M EPROM)

XCADBHEXIXL 1,924,940 1,924,992 XC9536 (connect address lines 0 thru 17 to
standard 2M EFROM)

H 1 EPROM and CPLD Requirements
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MODULE VSPROM

TITLE"  Virtual 4Mbit SPROM to configure XC4K FPGASs.

VERSION: 1.2
DATE: 9/97'
"inputs

init, donepin, clk  pin 24,25,28;

47..do pin 26,27,40,5,14,13,7,42;

"outputs

adr18..adr0, program pin 18,1,22,43,44,2,3,4,6,20,33,34,35,36,37,38,39,9,8,12 istype 'reg’;
cclk pinll;

dout pin 29;

"nodes

data7..data0, countl, count0, s1, sO node istype ‘'reg’;

outen, reset node istype 'com, keep';

declarations

counter = [countl..countQ];
address = [adr18..adr0];
busA  =[data3..data0];
busB = [data7..data4];

inA  =[d3..d0J;
inB  =[d7..d4];
inAB  =[d7..d0];

XEPLD PROPERTY 'LOGIC_OPT OFF outen, reset’;
XEPLD PROPERTY 'PWR LOW program’;
Z,CX=.2,.C, X;

@DCSET;

"State values
DONE =Ab00; SHIFT_A =Ab11; SHIFT_B =Ab10; LASTCLKS =Ab01;

VSPROM = [s1..50];
equations

VSPROM.clk = clk;
address.clk = clk;
counter.clk = clk;
busA.clk = clk;
busB.clk = clk;
program.clk = clk;
program.ar = linit & s1;

cclk = Iclk;
cclk.oe = outen;

counter = Ireset & (counter + 1);

when reset then address = 0;
else when ((VSPROM == SHIFT_A) & (counter == 3) & Ireset)
then address := address + 1; else address := address;

when (VSPROM == DONE) then reset = 1;
else
when (((VSPROM == SHIFT_A) # (VSPROM == SHIFT_B)) & donepin) then reset = 1;
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else reset = 0;

when (VSPROM == DONE) then
{outen = 0;
busA = inA;
busB = inB;
program = 1;
dout = data0;}
else
when (VSPROM == SHIFT_A) then
{outen =1;
program = 1;
busB = inB
data0 = datal; datal :=data2;
data? = data3; dout = data0;}
else
when (VSPROM == SHIFT_B) then
{outen =1;
program = 1;
busA = inA;
data4 := datab; data5 = data6;
data6 = data7; dout = data4;}
else
when ((VSPROM == SHIFT_A) & (counter ==
else
when ((VSPROM == SHIFT_B) & (counter ==
else
when (VSPROM == LASTCLKS) then
{program = 1;
outen = 1;}

state_diagram VSPROM;

state DONE:

if ('init) then DONE;

else if (Idonepin) then SHIFT_A;
else DONE;

state SHIFT_A:
if (linit) then DONE;
else if (donepin) then LASTCLKS;
else if (VSPROM ==
else SHIFT_A;

state SHIFT_B:

if (tinit) then DONE;

else if (donepin) then LASTCLKS;
else if (VSPROM ==
else SHIFT_B;

state LASTCLKS:
if (VSPROM ==
else LASTCLKS;

test_vectors(

SHIFT_A) & (counter ==

SHIFT_B) & (counter ==

LTD.

3)) then dout = data0;

3)) then dout = data4;

3)) then SHIFT_B;

3)) then SHIFT_A;

LASTCLKS) & (counter == 3)) then DONE;

[donepm init, inAB, clk] -> [VSPROM, cclk, busB, busA, dout, address, outen, counter, progmm])
0,
0}

[r ,Ab11111111, CJ]->[DONE
[T, ,Ab11111111, C]->[DONE
//Shift busA Vector 3

[0 , 1 ,2b11111111, C]->[SHIFT_A
[0 , 1 ,Abl1111111, C]->[SHIFT_A
[0 , 1 ,AbI1111111, C]->[SHIFT_A
[0 , 1 ,4b11111111, C]->[SHIFT_A

, C,AbITII, AbITTE, T
, C,AbITII, AbTTIL, T

C,AbT1T1, ABT1T1,
C,AbTIT1, ABOITI,
C,AbT1T1, ABOOTI,
C,AbT111, AbO0OT,

—

;

;
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//Shift busB - Vector 7

[0 , 1 ,2b11111111, C]->[SHIFT_B
[0 , 1 ,Ab10100011, C]->[SHIFT_B
[0 , 1 ,4b10100011, C]->[SHIFT_B
[0 , 1 ,2b10100011, C]->[SHIFT_B

, AbTTT1, Ab000O,
, AbOTTT, AbOOTT,
, AbOOTT, AbOOTT,
, Ab000T, Ab0OT T,

an0n0n

//Shift busA - Vector 11

[0 1,4b10100011, C]->[SHIFT_A Ab0000, Ab0011,

E H 7 C 7
[0 , 1 ,4p10100011, C]->[SHIFT_A , C ,Ab1010, Ab000],
[0 , 1 ,4p10100011, C]->[SHIFT_A , C , Ab1010, Ab000O,
[0 , 1 ,4b10100011, C]->[SHIFT_A , C , Ab1010, Ab000O,

//Shift busB - Vector 15

[0 , 1 ,Ab10100011, C]->[SHIFT.B , C , Ab1010, Ab0OOO,
[0, 1 ,AbIT111111, C]->[SHIFT.8 , C , AbOTO1, Ab1111,
[0 , 1 ,AbI71111111, C]->[SHIFT.8 , C , Ab0010, Ab1111,
[0 , 1 ,AbI71111111, C]->[SHIFT_.B , C , Ab00OT, Ab1111,

//Shift busA - Vector 19

[0 , 1 ,2b11111111, C]->[SHIFT_A
[0 , 1 ,2b11111111, C]->[SHIFT_A
[0 , 1 ,AbI1111111, C]->[SHIFT_A
[0 , 1 ,AbI1111111, C]->[SHIFT_A

, Ab0000, AbT111,
,ABITIT, ABOT T,
CABTITI, ABOOTT,
L ABTIT1, ABOOOT,

anann

//Shift busB - Vector 23

[0 , 1 ,2b11111111, C]->[SHIFT_B , C , Ab1111, Ab000O,
[0 , 1 ,4b00000001, C]->[SHIFT_B , C ,AbOT11, AbOOOT,
[0 , 1 ,4b00000001, C]->[SHIFT_B , C , Ab0011, Ab00OT,
[0 , 1 ,4b00000001, C]->[SHIFT_B , C , Ab0001, Ab00OT,

//Shift busA - Vector 27
[0 , 1 ,2b00000001, C]->[SHIFT_A , C , Ab0000, Ab000],

//Error during configuration -> INIT goes Low - Go back to DONE..

—_——
—_—
—_——
wN—O

——e

[N —
—
wN e~ O
—_—
e e s

OO~ —

—-—o -0
NN NN
oo
W —O
e

NNNN
NNNN
—
—_—

s s

wN -0

—_—
wwww
——
WN—O
—

[ .

[1 ,0,2bl1111111, C]->[DONE , C ,AbI111, Ab0000, 0

[1 ,0,4p11111111, C]->[DONE , C ,AbI111,AbI111,

//Testing different possibilities of INIT/DONEPIN..

[1 , 1 ,AbI1111111, C]->[DONE , C ,Ab1111,Ab1111,
[T ,0,2b11111111, C]->[DONE , C ,Abl111,Abl1111,
[0 , 0 ,2b11111111, C]->[DONE , C ,Abl111,Abl1111,

//Start again - Shift busA - Vector 33

[0 , 1 ,2b11111111, C]->[SHIFT_A , C ,Abl111,Ab1111,
[0 , 1 ,2b11111111, C]->[SHIFT_A , C ,Ab1111,Ab0111,
[0 , 1 ,Ab11111111, C]->[SHIFT_A , C ,Ab1111, Ab0011,

//Finished shifting data -> Give last clocks - Vector 36
[T , 1 ,4b11111111, C]->[LASTCLKS, C, X
, 1, AbI1T11111, C]->[LASTCLKS, C, X
, 1 ,2b11111111, C]->[LASTCLKS, C, X
, 1 ,2b11111111, C]->[LASTCLKS, C, X

’
H
’
’

> > > X

> X XX X

)
)
)

//Back to DONE.. - Vector 40
[1 , 1 ,2b11111111, C]->[DONE , C , Ab0000, 2b0000,
[1 , 1 ,2b11111111, C]->[DONE , C ,Abl111, Abll111,

END;

13 3 ABEL Code for VSPROM

DO
DO
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