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TITLE "Silicon Acquisition and Readout Module"; 

%------------------------------------------------------

D. Mendoza & Marcelo Mendes 

Fermilab 

10/11/93 

------------------------ ---------. -_._-----------------% 

DESIGN IS "pclevel" 
BEGIN 
DEVICE IS "EPM7032LC44-10" 
BEGIN 

bdsel @ 16, vadl @ 7, vad2 @ 8, vad3 @ 9, 

vad4 @ II, vad5 @ 12, vadlO @ 13, vad9 @ 14, 

pcO @ 6, pc2 @ 5, gl @ 4, hdi @ 41. vwrt @ 17, 

vdtck_oen_in @ 44, sysres @ 20, ds @ 27 


sel_delay-J)CO @ 40, seCdelay-pc1 @ 39, seCdelay-pc2 @ 38, 

sel_delay_pc3 @ 37. seCdelay_clk @21 ,wcdelay @ 34. rd_delay @ 36. 

en3sID_pcO @ 32. en_fsm.J)CI @ 31. 

en3sID.J)C2 @ 29. eo3sm.J)C3 @ 28 , vdtck @ 18, 

vdtck_aux @ 33 


END; 


END; 

vdtck_oen_in 
vdtck_aux 

:INPUT; 
:OUTPUT; 

END; 

SUBDESIGN pclevel 

( 

bdsel 
vad[S .. I] 
vadlO 
vad9 
pcO 
pe2 
gl 
bdi 
vwrt 
vdtck_oen_in 
sysres 
ds 
vdtck 

: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: OUTPUT; 

:INPUT; 

OUTPUT; 



vdtck_aux : OUTPUT; - sel_ delay _pc[3 ..0J : OUTPUT; 
sel_delay _elk : OUTPUT; 
wcdelay : OUTPUT; 
rd_delay : OUTPUT; 
enjsm_pc[3..0) : OUTPUT; 

VARIABLE 

vdtck_aux :DFF; 

se'-delay_pc[3..0] :DFF; 

se'-delay_clk :DFF; 

enjsm-pc[3..0] :DFF; 

rd_delay_aux :DFF; 

wcdeiay :DFF; 

vdtck_oen :node; 

cd_delay :node; 


aux :node; 

auxO :node; 

auxl :node; 

aux2 :node; 


BEGIN 

auxO =LCELL ( NOT bdsel); 

auxl =LCELL (NOT auxO); 

aux2 =LCELL ( NOT aux I); 

aux =LCELL ( aux2 # bdsel); 


sel_delay-pcO.clk = bdsel; 

se'-delay-pc[].pm = NOT systes AND aux; 

sel_delay_clk.clk = bdsel; 

sel_delay_clk.pm =NOT sysres AND aux; 


en_fsm_pc[].clk =bdsel; 

enjsm-pc[].clm =aux; 


vdtck_aux.d =GND; 
vdtck_aux.clk = wr_delay # rd_delay _aux # 

en_fsm-PCO # en_fsm-pcl # en_fsm_pc2 # en_fsm-pc3; 
vdtck_aux.pm =NOT sysres AND aux; , 

vdtck =1RI ( vdtck_aux. vdtck_oen ); 

vdtck_oen =NOT ( vdtck_oen_in ); 


set_delay _clk =NOT (!pc2 & !pcO & !vad 1 0 & vad9 & !gl & 
!hdi & !vad5 & !vad4 & !vad3 & !vad2 & !vadl); 

http:vdtck_aux.pm
http:sel_delay_clk.pm
http:se'-delay-pc[].pm


BEGIN 

DEFAULTS 

vdtck_aux = GND; 

END DEFAULTS; 

auxO = LCELL ( NOT bdsel); 
auxl =LCELL (NOT auxO); 
aux2 = LCELL ( NOT aux 1); 
aux = LCELL ( aux2 # bdsel); 

vdtck_aux.d = GND; 
vdtck_aux.clk = ( clk_bitpatUJatC,g'-O # 

clk_bitpatUJatI-8I_1 # 
clk_bitpatUJatl-8L2 # 
clk_bitpatUJatl-8I_3 # 
clk_bitpatCdat2-8LO # 
clk_bitpatCdat2-8Cl # 
clk_bitpatCdat2-8L2 # 
clk_bitpatedat2-81_3 ); 

vdtck_aux.pm = NOT sysres AND aux; 

vdtck = TRI ( vdtck_aux, vdtck_oen ); 
vdtck_oen = NOT ( vdtck_oeo_in ); 

% PORT CARD °% 
%G-LINKO % 

clk_bitpatUIatI-8CO.d = vwn & vadlO & !vad9 & !pc2 & !pcO & !gl & 
!vad5 & !vad4 & !vad3 & !vad2 & !vadl; 

clk_bitpatCdatl-8LO.clk =ds; 
clk_bitpatCdatl-8LO.clm =NOT sysres AND aux; 

clk_bitpatt_dat2-8I_O = vwn & vadlO & !vad9 & !pc2 & !pcO & !gl & 
!vadS & lvad4 & !vad3 & lvad2 & vadl; 

clk_bitpatCdat2-8I_O.clk =ds; 
clk_bitpatCdat2-8I_O.clm =NOT sysres AND aux; 

% PORT CARD °% 
%G-LINK I % 

clk_bitpatCdatl-8Ll =vwn & vadlO & !vad9 & !pc2 & !pcO & gl & 
!vadS & !vad4 & !vad3 & vad2 & lvadl; 

clk_bitpatCdatl-8Ll.clk =ds; 
clk_bitpatCdatl-8'-l.clm =NOT sysres AND aux; 

.... -_..._--

http:vdtck_aux.pm


eUcbitpatuJat2...gLI =vwrt & vadIO & !vad9 & !pe2 & pcO & gl 

& !vad.5 & !vad4 & !vad3 & vad2 & vad I; 

elk_bitpaU_dat2...gLl.clk = ds; 

clk_bitpau_dat2...gU .elm =NOT sysres AND aux; 


% PORT CARD 1 % 

%G-UNKO% 


elk_bitpatCdatl...gl_2 =vwn & vadIO & !vad9 & !pe2 & peO & !gl & 
!vadS & !vad4 & vad3 & !vad2 & !vadl; 

elk_bitpatCdatl...gI_2.elk =ds; 
elk_hitpaU_datl...gl_2.elrn = NOT sysres AND aux; 

clk_bitpatt_dat2...g1_2 =vwn & vadlO & !vad9 & lpe2 & peO & !gl & 
IvadS & !vad4 & vad3 & !vad2 & vadl; 

elk_bitpatcdat2...gL2.clk = ds; 
clk_bitpatCdat2...gL2.clrn = NOT sysres AND aux; 

% PORT CARD 1 % 

%G-UNK 1 % 


clk_bitpatt_datl...gL3 =vwn & vadlO & !vad9 & !pe2 & peO & gl & 
lvadS & lvad4 & vad3 & vad2 &!vadl; 

clk_bitpatCdatl...gL3.clk =ds; 
clk_bitpatLdatl...gl_3.clm =NOT sysres AND aux; 

clk_bitpatt_dat2...g1_3 = vwn & vadlO & !vad9 & !pe2 & pcO & gl & 
!vad5 & !vad4 & vad3 & vad2 & vadl; 

clk_bitpatCdat2...g1_3.clk = ds; 
clk_bitpatLdat2...g1_3.clm =NOT sysres AND aux; 

END; 



TITLE "Silicon Acquisition and Readout Module"; 

% ----._•.-••••_.....------_. --_.•• _ ••._. -•••----_. ---_.

D. Mendoza & Marcelo Mendes 

Fermilab 

10/11/93 


--------_._----- ---------------------------------------% 

% 	 * The SAR module will use the balflower section 
of the 64K addresable space. It means that the 
addressing spaces is now: 

From 480000 to 487FFF 

It can be acomplisbed by shifting one spot bits A 15 
through A l. % 

DESIGN IS "boardsel" 
BEGIN 
DEVICE IS "EPM7032LC44-10" 
BEGIN 
vadll @ 21, vadl2 @ 20, vad13 @ 19, vad14 @ 18, vadl5 @ 17, 
vadl6 @ 16, vad17 @ 14, vadl8 @ 13. vadI9 @ 12, 
vad20 @ II, vad21 @ 9, vad22 @ 8, vad23 @ 7, 
vamO @ 29, vaml @ 31 ,vam2 @ 32, vam3 @ 33. 
vam4 @ 34, vam5 @ 36 , vas @ 6, vberr @ 5, 
gadO @ 25, gadl @ 26, gad2 @ 27, gad3 @ 28 
bdsel @ 39 

END; 
END; 

SUBDESIGN boardsel 
( 

vad[23.. 11] 

vam[5..0] 

vas 

vberr 

gad[3 .. 0] 

bdsel 


) 

VARIABLE 

aUK 
bdsel 

: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: OUTPUT; 

:DFF; 
:DFF; 

:INPUT; 
: OUTPUT; 

% Address bus. bits 12 to 23 % 
% Add. modifier bus % 
% Address strobe after the inverter % 
% Bus error after inverter % 
% Geographical address of the board % 
% Board select signal % 

% Auxiliar variable to clear bdsel % 



seCdelay_pcO =NOT Ope2 & !pcO & !vad 10 & vad9 & !gl & 
!bdi & lvad5 & !vad4 & lvad3 & !vad2 & vadl); 

seCdelay_pel =NOT (!pc2 & pcO & !vadlO & vad9 & 191 & 
lbdi & !vad5 & !vad4 & !vad3 & !vad2 & vadl); 

sel_delay_pc2 = NOT (pc2 & !pcO & lvad 10 & vad9 & !gl & 
lhdi & !vadS & !vad4 & lvad3 & lvad2 & vad 1); 

sel_delay_pc3 =NOT (pe2 & pcO & !vadlO & vad9 & !gl & 
lbdi & !vad5 & !vad4 & !vad3 & !vad2 & vad 1); 

en_fsm_peO =	!pe2 & !pcO & !vadlO & vad9 & !gl & 
!hdi & !vad5 & !vad4 & !vad3 & vad2 & lvadl; 

en_fsm_pel =	!pe2 & pcO & !vadlO & vad9 & !gl & 
!hdi & ! vadS & !vad4 & !vad3 & vad2 & !vadl; 

enjsm_pe2 = pe2 & !pcO & !vad10 & vad9 & !gl & 
!hdi & !vadS & !vad4 & !vad3 & vad2 & !vadl; 

en_fsm-pc3 =pe2 & pcO & !vadlO & vad9 & !gl & 
!hdi & !vadS & !vad4 & !vad3 & vad2 & !vadl; 

Wf_delay: vwrt AND NOT (seU1elay_pcO AND seCdelay_pel AND 
sel_delay-pc2 AND seCdelay...pc3 AND seCdelay_clk); 

Wf_delay.clk = <Is; 
Wf_delay.clm = NOT sysres AND aux; 

rd_delay_aux =!vwrt AND NOT (seCdelay-J)CO AND sel_delay-pcl AND 
seCdelay-pc2 AND seCdelay...pc3 AND sel_delay_clk); 

rd_delay_aux.clk = <Is; 
rd_delay_aux.clm =NOT sysres AND aux; 
rd_delay = NOT rd_delay _aux; 

END; 



TITLE "Silicon Acquisition and Readout Module"; 

'k ------------ ---------------------------------- --------

D. Mendoza 

Fennilab 

02/02194 

-------------------------------------------------------'Ie 

DESIGN IS "gUevel" 
BEGIN 
DEVICE IS "EPM7032LC44-10" 
BEGIN 

vadl @ 7, 

vad2 @ 8, 

vad3 @ 9, 

vad4 @ II, 

vad5 @ 12, 

vadlO @ 13, 

vad9 @ 14. 

vwrt @ 17. 

peO @6, 

pe2 @ 5, 

gl @4, 

hdi @ 41, 

sysres @ 20, 

vdtck_oen_w @ 44, 

bdsel @ 16, 


:INPUT;<Is@27 


vdtck @ 18. vdtck_aux @ 28, 

clk_bitpatcdatl....gLO @ 39, 

clk_bitpatcdatl....gl_1 @ 38, 

clk_bitpatCdad....gL2 @ 37, 

clk_bitpatcdatl....gl_3 @ 36, 

clk_bitpatcdat2....g1_0 @ 34, 

clk_bitpatCdat2....gLI @ 33, 

clk_bitpatcdat2....g1_2 @ 32, 

clk_bitpatCdat2....g1_3 @ 31 :OUTPUT; 


END; 

CONNECTED_PINS 
BEGIN 


vdtck_oen_w :INPUT; 

vdtck_aux :OUTPUT; 


END; 

END; 

--------------~-----~~ 



SUBOESIGN gUevel 

Ixlsel 
vwrt 
vad[S.. 1] 
vacUO 
vad9 
pcO 
pc2 
gl 
bdi 
vdtck_oen_in 
sysres 
ds 
vdtck 
vdtck_aux 
clk_bitpatUIatI..,gCO 
clk_bitpatCdatl..,gI_1 
cUcbitpatCdat I ..,gC2 
clk_bitpatCdatl..,gI_3 
clk_bitpatCdat2..,gCO 
clk_bitpatcdat2..,gLI 
clk_bitpatCdat2..,gL2 
clk_bitpatCdat2..,g1_3 

) 

VARIABLE 

vdtck_aux 
clk_bitpatcdatl..,gLO 
clk_bitpatCdatl..,gI_1 
clk_bitpatCdat1..,g1_2 
clk_bitpatcdatl..,gC3 
clk_bitpatCdat2..,gCO 
clk_bitpatCdat2..,g1_1 
clk_bitpatedat2..,gC2 
clk_bitpatCdat2..,gC3 
vdtck_oen 
aux 
auxO 
auxl 
auxl 

: OFF; 
: OFF; 
: OFF; 
: OFF; 
: OFF; 
: OFF; 
: OFF; 
: OFF; 
: OFF; 
: node; 
: node; 
: node; 
: node; 
: node; 

: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 



BEGIN 

aux.clk =NOT vas; 

aux.d = vcc; 


bdsel.d = vcc; 

bdsel.clrn = NOT aux; 

aux.clrn = bdsel; 


bdsel.clk = vas AND (!vberr & (vad[23 .. IS] == H"090") & 
(vad[14.. ll] == gad[3 ..0]) & 
(vam[5..0] == H"39" # vam[S..O] = H"3b" 
# vam[S..O] = H"3d" # vam[S..O] = H"3f'»; 

% * H"09O" fIrst 9 bits of the address bus, represents the 

base address for the SAR module within the Silicon Upgrade electronics. 

* Address modifier H 39 - Standard nonpriviledged data access 
* Address modifier H 3B - Standard nonpriviledged block: transfer 
* Address modifIer H 3D - Standard supervisory data access 
* Address modifIer H 3F - Standard supervisory block transfer % 

END; 



TITLE "Silicon Acquisition and Readout Module"; 

%------------------------------------------------------

D. Mendoza & Marcelo Mendes 
Fennilab 
10/11193 

-------------------------. -•.-.-•.-•.• -. ----_.-•..·_···0/0 

DESIGN IS "bdlevel" 
BEGIN 

DEVICE IS "EPM7032LC44-10" 

BEGIN 


vadl @ 25, 

vad2 @ 24, 

vad3 @ 21, 

vad4@ 17, 

vadS @ 16, 

vad6 @ 14, 

vad7 @ 13, 

vad8 @ 12, 

vad9 @ 11, 

vadlO @ 9, 

bdsel @ 7, 

vwrt@5, 

vlword @ 6, 

vdsO @41, 

vdsl @ 40, 

sysres @ 36, 

vdtck_oen_in @ 44 


bufenO @ 18. 

bufenl @ 19. 

bufen2@ 20, 

en-i1wcUnv @ 8, 


stccntCreg @ 32, 

read3ntl_reg...inv @ 33 , 

vdtck_aux @ 34, 

pc2 @ 28, 

pcO@ 27, 

gl @ 29, 

hdi @ 31, 

vdtck @ 39, 

ds_out @ 38, 

ds_I_2 @ 37, 

read_buffer @ 4 


END; 

:INPUT; 

:OUTPUT; 



vdtck_aux..
END; 

END; 

SUBDESIGN bdlevel 
( 

vad[lO.. l] 
vwrt 
vlword 
vdsO 
vdsl 
bdsel 
vdtck_oen_in 
sysres 
vdtclcaux 
bufen[2..0] 
en...glwcUnv 
read_cntCreg_jnv: 
stccntl_reg 
ds_out 
ds_l_2 
pel 
pcO 
gl 
bdi 
vdtck 
read_buffer 

) 

VARIABLE 

vdtclcaux 
bufen[2..0] 
en...glwct 
pe2 
stccntl_reg_aux 
read_cntl_reg 
pcO 
gl 
bdi 
ds 
read_buffer 
stccntl_reg 
ds_out 
vdtck_oen 
ds_C2 
aux 
auxO 
auxl- aux2 
bufenO_inv 
bufenCinv 

:OUTPUT; 


: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT; 
: INPUT: 
: INPUT; 
: INPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
: OUTPUT; 
; OUTPUT; 
: OUTPUT; 

:DFF: 
:node; 
:DFF; 
:DFF; 
:DFF; 
:DFF; 
:DFF; 
:DFF; 
:DFF; 
:DFF; 
:DFF: 
:node; 
:node; 
:node; 
:node; 
:node; 
:node; 
:node; 
:node; 
:DFF; 
:DFF; 



BEGIN 

:DfF; 

DEFAULTS 

reruCcntCreg =GND; 
bufenO_inv =VCC; 
bufenl_inv =VCC; 
bufen2_inv =VCC; 

END DEFAULTS; 

auxO = LCELL (NOT (vdsO AND vdsl); 

auxl =LCELL ( NOT auxO ); 

aux2 = LCELL ( NOT aux 1); 

aux = LCELL ( aux2 # (vdsO AND vdsl »; 


vdtck_aux.d =GND; 

vdtck_aux.elk = en..,.glwct # slccntCreg # rea(CcntCreg ; 

vdtck_aux.pm = NOT sysres AND aux; 


vdtck = TR.I ( vdtck_aux, vdtck_oen ); 

vdtck_oen =NOT vdtck_oeo_in ; 


bufenO_inv.d = VCC; 

bufenO_inv.elk=«!vdsO & vdsl & vadl & !vlword) # 

(vdsO & vdsl & !vadl & !vlword) # 
(vdsO & vdsl & !vadl & vlword»; 

bufenO_inv.elm = NOT sysres AND aux; 

bufenO =NOT bufenO_inv; 


bufenCinv.d =VCC; 

bufenCinv.elk= «vdsO & vdsl & !vadl & !vlword) # 


(vdsO & vdsl & !vadl & vlword»; 
bufenCinv.clm = NOT sysres AND aux; 
bufen I = NOT bufen Cinv; 

bufen2_inv.d = VCC; 

bufen2_inv.elk=(vdsO & vdsl & !vadl & vlword); 

bufen2_inv.elm = NOT sysres AND aux; 

bufen2 = NOT bufen2_inv; 


ds.d =vdsO AND vdsl; 

ds.elk = bufenO_iov # bufenCinv # bufen2_inv; 

ds.elm = NOT sysres AND aux; 


% byte 0 % 
% byteS 0-1 % 
% byteS 0-3 % 

% byteS 0-1 % 
% byteS 0-3 % 

% byteS 0-3 % 

-. 
 ds_out = LCELL(ds); 

ds_C2 = LCELL(vdsO AND vdsl); 


pcO.d =vad8; 

http:vdtck_aux.pm


pcO.clk == bdsel; 

pcO.clm == NOT sysres AND aux; 


pc2.d =vad9; 

pc2.clk =bdsel; 

pc2.clm == NOT sysres AND aux; 


gl.d == vad7; 

gl.clk == bdsel; 

gl.clm =NOT sysres AND aux; 


bdi.d :::: vad6; 

bdi.clk :::: bdsel; 

bdi.clm == NOT sysres AND aux; 


en~lwctd = vcc ; 

en~lwctclk = vdsO AND vdsl AND bdsel & !vwrt& (vad[lO ..l] = H"OO2"); 

en~lwct.clm = NOT sysres AND aux; 

en~lwcUDV =NOT ( en~lwct ); 


rea(Cbuffer.d =vee ; 

reruCbuffer.clk =bdsel & !vwrt & (vad[IO . .l] = H"OO4"); 

reacCbuffer.clm = NOT sysres AND LCElL(LCELL(vdtck_8UX»; 


str_cnd_reLaux.d = bdsel & vwrt & (vad[lO . .l] = H"OOI"); 

stccnd_reLaux.clk = ds; 

stccnd_reLaux.clm = NOT sysres AND aux; 

str_cntCreg = LCELL(LCElL ( stccnd3eLaux »; 


read_cntCreg.d =bdsel & !vwrt & (vad[IO . .l] = H"OOl"); 

reruCcnd_reg.clk = ds; 

reruCcnd_reg.clm =NOT sysres AND aux; 

reruCcnd_reLinv = LCELL (NOT ( reruCcntLreg » ; 


END; 

-. 
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) 
MAX+plus II 4.01 File: P2S.TDF Date: 05/09/94 14:17:36 )ge: 1 ) 
SUBDESIGN 'p2s' 
( 

str,d[4 .. 1J,er,p,elk,lsol,ent_done INPUT; 

nrz, ent_init OUTPUT; 


VARIABLE 

ss MACHINE WITH STATES ( sO,sl,s2,s3,s4,s5,s6,s7); 

BEGIN 

DEFAULTS 

ent_init = VCC; 

END DEFAULTS; 

ss.elk elk; 

CASE ss IS 

WHEN sO => 

IF Isol THEN 

ent_init :::: GND; 

ss = s7; 

ELSE 


IF str 	THEN 
nrz = GND; 
ss = sO; 

ELSIF !str THEN 
nrz = VCC; 
ss = s1; 

END IF; 

END IF; 


WHEN s1 => 

IF er THEN 

nrz = VCC; 

ss = s2; 


END IF; 

IF !er 	THEN 

nrz = GND; 

ss = s2; 


END IF; 
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SUBDESIGN 'ul' 
( 

clk_u1,reset INPUT; 

u, 1 OUTPUT: 


VARIABLE 

ss MACHINE WITH STATES ( sO,s1,s2); 

BEGIN \ 
DEFAULTS 

1 :: GND: 
u = GND; 

END DEFAULTS; 

ss.clk = clk_ul; 

sS.reset = reset; 


CASE ss IS 


WHEN sO => 

ss= sl; 


WHEN sl => 


1 = VCC; 


ss= s2; 


WHEN s2 => 


u = VCC; 

ss= sl; 


END CASE; 
END; 
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WHEN s2 => 

IF d4 THEN 
nrz = vee; 
ss = s3; 

END IF; 

IF !d4 	THEN 
nrz = GND; 
ss = s3; 

END IF; 

WHEN s3 => 

IF d3 THEN 
nrz = vee; 
ss = s4; 

END IF; 

IF !d3 	THEN 
nrz = GND; 
ss = s4; 

END IF; 

WHEN s4 => 

IF d2 THEN 
nrz = vee; 
ss ::: s5; 

END IF; 

IF Jd2 	THEN 
nrz = GND; 
ss = s5; 

END IF; 

WHEN s5 => 

IF d1 THEN 
nrz = vee; 
ss = s6; 

END IF; 

IF ld1 	THEN 
nrz = GND; 
ss = s6; 

END IF; 

WHEN s6 => 
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IF P THEN 
nrz :::; VCC; 
ss :::: sO; 

END IF; 

IF !p THEN 
nrz = GND; 
ss ::; sO: 

END IF; 

WHEN s7 => 

IF cnt_done THEN 
ss= sO; 

ELSE 
ss:::: s7; 

END IF; 

END CASE; 

END; 
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SUBDESIGN 'fsm_ct' 
{ 


EOR_GLOBAL,CLK,DONE,RESET INPUT;

clk_a,CLK_B,CLK_C,EN_A,EN_B,EN_C,LD,CLK_CTR,CLK_GLWCT, 

CLR_A,en_dec 
 OUTPUT; 

VARIABLE 

ss MACHINE WITH STATES ( 

idle, 

clear, 

clear1, 

enaa, 

getword, 

enab, 

regwordb, 

enac, 

regwordc, 

finish) ; 


BEGIN 

DEFAULTS 

clk_a = GNDi 
clk_b = GND; 
clk_c = GND; 
en_a = VCC; 
en_b = VCC; 
en_c = VCC; 
ld = VCC; 
clk_ctr = GNDi 
clk_glwct = GND; 
clr_a VCCj 
en_dec = VCC; 

END DEFAULTS; 

ss.clk = clk; 

ss.reset = reset; 


CASE ss IS 

WHEN idle => 

IF EOR_GLOBAL THEN 

ss = clear; 




')
MAX+plus •• 4.01 File: FSM_CT.TDF Date: 05/09/94 14:09: ) Page: 2 ) 

ELSE 
ss = idle: 

END IF: 

WHEN clear => 

en_dec GND: 
LD GND; 

CLR_A = GND: 


ss = clear1; 


WHEN clear1 => 


en_dec = GND; 

LD = GND: 

CLK_CTR =VCC; 


ss = enaa: 


WHEN enaa => 


EN_A = GND; 

en_dec = GND; 


ss = getword; 


WHEN getword => 


clk_a = VCC: 

EN_A = GND: 

CLK_CTR =VCCi 


= GND: 

ss = enabi 


WHEN enab => 


EN_B = GND; 

en_dec = GND; 


ss regwordbi 


WHEN regwordb => 

CLK_B = VCCi 

EN_B := GND: 


:= GND: 
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ss= enaCi 

WHEN enac => 

EN_C = GND; 
LD =VCCi 
en_dec = GND; 

ss = regwordci 

WHEN regwordc => 

CLK_C = VCC; 

EN_C = GND; 

LD = VCC; 
en_dec = GND; 

IF done THEN 
ss finish; 

ELSE 
5S - eND IF- - naa;E I 

WHEN finish => 

CLK_GLWCT= VCC; 
Id = gnd; 
5S = idle; 

END CASE; 

END; 
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SUBDESIGN 'se~cont' 
( 

reset,eoer,clk 
seclk,sce,sld,cnten,rst,sstrt 

VARIABLE 

ss: MACHINE WITH STATES ( idle, 

BEGIN 

DEFAULTS 

sstrt = VCC; 
cnten GND; 
sec1k GND; 
rst = VCC; 
sld VCC; 
sce VCC; 

END DEFAULTS; 

ss.clk = clk; 

CASE ss IS 

WHEN idle => 

IF reset THEN 
ss = reset1; 

ELSIF eoer THEN 
ss = aplc; 

ELSE 
ss idle; 

END IF; 

WHEN reset1 => 

cnten VCC; 
rst = GND; 

INPUT; 
OUTPUT; 

reset1, 
reset2, 
aplc, 
datain, 
naplc, 
wait, 
endsam, 
ldadd, 
wait2, 
rstclk, 
stadd) ; 
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sId = VCC: 

see GND; 

ss = reset2; 


WHEN reset2 => 

cnten = vec; 

rst = vcc; 

sId = vcc; 

seelk = GND; 

ss = aplc: 


WHEN aple => 

cnten = vce: 

sId = GND: 

ss = datain; 


WHEN datain => 

cnten = vcc: 

rst = vcc; 

seelk = vec: 

sId = GND; 

ss = naplc; 


WHEN naple => 

cnten = VCC; 

seelk = vec; 

ss = wait; 


WHEN wait => 

cnten = vcc; 

see1k = vcc; 

ss= endsaIn: 


WHEN endsam => 

cnten = vcc; 

ss = Idadd; 


WHEN ldadd=> 

cnten = vec; 
seclk = vcc; 
ss = wait2: 

WHEN wait2 => 

cnten VCC: 
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seclk = VCC; 
ss = rstclk; 

WHEN rstclk => 

sstrt GND; 
cnten = VCC; 
ss = stadd; 

WHEN stadd => 

sstrt = GND; 
cnten VCC; 
seclk = VCC; 
ss = idle; 

END CASE; 

END; 
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SUBDESIGN 'add_decw' 
( 

fill [2 .. OJ 
add[12 .. 0] 

BEGIN 

TABLE 

fill[2 .. 0] 

B"OOO" 
B"OOl" 
B"010" 
B"Oll" 
B"100· 
B"10l" 
B"110· 
B"lll" 

END TABLE; 
END; 

INPUT; 

OUTPUT; 


=> add[12 .. 0]; 

=> HA OO01·; 
=> H"0401·; 
=> H"0801"; 
=> H"OC01·; 
=> HOlOO1·; 
=> H"1401"; 

=> H"1801"j 
=> H"lCOl" ; 
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SUBDESIGN 'fsm_read' 
( 

reset,ds,as,rebu,clk INPUT; 
dtack,str,en, en_dt OUTPUT; 

VARIABLE 

ss: MACHINE WITH STATES ( idle, 

wait_ds, 

wait_2Sn, 

strobe, 

dtek) i 


BEGIN 
DEFAULTS 

dtaek = VCC; 

en = VCC; 

en_dt = VCC; 


END DEFAULTS; 

5s.elk = elk; 
ss.reset = reset; 

CASE ss IS 

WHEN idle => 

IF rebu AND Ids THEN 

ss = wait_ds; 


ELSIF ds AND as AND rebu THEN 

ss = wait_2Sn; 


ELSE 

ss - "d


END IF. - 1 Ie; , 

WHEN wait_ds => 

IF ds THEN 

ss = wait_2Sn; 


ELSIF Ids THEN 

ss = wait_dsj 


END IF; 


WHEN wait_25n => 

ss= strobe; 

en = GND; 
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WHEN strobe => 

str = VCC; 
en = GND; 
en_dt = GND; 

IF ds THEN 
ss = dtcki 

ELSE 
5S = idle; 

END IF; 

WHEN dtck => 

dtack = GND; 
en = GND ; 
en_dt = GND; 

IF d5 	 THEN 
dtack = GND; 
en = GND; 
en_dt = GND; 
5S = dtck; 

ELSIF lds THEN 
dtack = VCC; 
5S ::: idle; 

END IF: 

END CASE; 

END; 
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SUBDESIGN cnt_cntl 

redd_buffer 

eor 

en_dec 

dec (2 .. 0] 


VARIABLE 

dec [2 .. 0] 

BEGIN 

DEFAULTS 

dee[] = GND; 
en_dec = vee; 

END DEFAULTS: 

dec[2 .. 0] .clk = eor: 

IF read_buffer THEN 
en_dec: GND; 

IF len_dec THEN 
dec[]=dec(]+l; 

ELSE 
dec ( ] =dec (J ; 

END IF: 
ELSE 

en_dec : vee: 
END IF; 

END: 

Date: 05/09/94 14:0~ ) Page: 1 ) 

INPUT; 
INPUT; 

OUTPUT: 
OUTPUT: 

dff: 
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SUBDESIGN 'add_deer' 
( 

read [2 .• 0] 
add [12 .• 0] 

BEGIN 

TABLE 

read[2 .. 0] 

B"OOO" 
B"OOl" 
B"OlO· 
B"Oll" 
BOlOO" 
B"lOI
B"llO" 
B"lll" 

END TABLE; 
END; 

INPUT; 

OUTPUT; 


=> add [12 .. 0] i 

=> H"OOOO"; 
=> H"0400"; 
=> H"OSOON; 
=> H"OCOO"i 
=> H"lOOO"; 
=> H"1400ft; 

=> H"lSOO"i 
=> H"lCOO"; 
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SUBDESIGN 'ism_read' 
( 

reset,ds,as,rebu,clk INPUT; 
dtack,str,en, en_dt OUTPUT: 

VARIABLE 

ss: MACHINE WITH STATES ( idle, 
wait_ds, 
wait_25n, 
strobe, 
dtek)i 

BEGIN 
DEFAULTS 

dtaek = vee; 
en = vec; 
en_dt = VCCi 

END DEFAULTS; 

ss.elk = elk; 
sS.reset reset; 

CASE ss IS 

WHEN idle => 

IF rebu AND Ids THEN 
ss = wait_ds; 

ELSIF ds AND as AND rebu THEN 
S5 = wait_25n; 

ELSE 
ss - 'dEND IF-, - 1 Ie; 

WHEN wait_ds => 

IF ds THEN 
ss = wait_25n; 

ELSIF Ids THEN 
S5 ::: wait_ds; 

END IF; 

WHEN wait_25n => 

ss= strobe; 
en ::: GNDi 
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WHEN strobe => 

str VCC: 
en :;: GND; 
en_dt GND; 

IF ds THEN 
ss dtcki 

ELSE 
ss = idle: 

END IF: 

WHEN dtck => 

dtack ;:: GND: 
en ;:: GND ; 
en_dt = GND: 

IF ds 	 THEN 
dtack = GND; 
en = GND; 
en_dt :;: GND: 
ss = dtck: 

ELS IF !ds THEN 
dtack VCC: 
ss = idle: 

END IF; 

END CASE: 

END: 
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Parts List* 

PART 

11 74LS240 
11 74F38 
11 74ACT573 
11 74,A.C:T~~ 
ALTERA ~tv170R 
ALTERA_EPM7~. 
IDT 70825 - SARAM 

--.-~.~~~~

'74F14 
74AlS996 

QTY 
, 

i 	 1 
1 
4 
4 

, 	 6 
I 	 10 

16 
1 
4 

MOTOROLA MC10116 	
._. 

,--

MOTOROLA MC 1 0125 ..
MOTOROLA MC 1 0124 
~UASDS1020 
NATIONAL looH600 
TI74ACT574 
96lS)2 
FINISAR FMT-8500 i-
OPTICAL RECEIVER MODULE 
HEWLETT PACKARD RX CHIPSET 
HDMP-lOoo RX 
74A&O 
0.1 uF CAPACITORS 
0.2 uF CAPACITORS 
100 uF CAPACITORS 

TRANSORB 
1 K RESISTORS 
2.2K RESISTORS 
96-PIN EUROCARD CONNECTORS 
48-PIN CONNECTOR 
MAC II CONNECTOR 

1 
1 
1 
3 
4 

75 
3 
4 

4 

3 
119 
104 

1 
1 
5 
2 

I 

2 
1 
1 

• The Pans List is yet incomplete. It does not include the components of 
the VSB interface and the Trigger Processor interface. 


