ipclock  [———eur_ipclock ipclock sare
y—d—\m

latchControl NT>C latchControl orr o2

lpreset  [—beur lipreset N:I>O
dma_acko)  —RT
dma_ackl/ [—MNeUT—
LR dma_reqo  [—O—"I— 96 DMA not used %
> oureur reset_out/ dma_reqt e
dma_end/ [o—WRI—
memsel "°{'>C LMemSel/
wten
gecoder reax nano2
1
Co—wer  IDSel_ oo [— sl WIRE
oot o osel |17 f—y ose Lo el o memgatel e sour
Memsey CO—wex MemSel 4 memaf———Memsel W N e extrate MBI o4 More unused pins %
iniSel Intsell__4_ wman [——mtsel 9 extig o
fatchContol_| " e ipaccess ipaccess -
B select[1..0]
Seieotti.01 LowBytel aunos
_LowByte/ |
et
emeal Lemsel D, i ) = memcsio opl7.0] BB o4 Gpion switches %
arbitertest Word/ w0
- wait
Swar
% twrite_strobe HighByte/
write_stn =
ipaddrf6..1] [—eur oadd6.1) g2 ‘ memse! ovele f> “;I‘z d B = ) > memcs/1
i - e v
ipadd[18..1] W[& address[18..1] mw e Lselected
[e—2 watting
Tp— [ hold
= . § terminate
ipdatal1. L crvasiect  tmrminote :
o ipaddr[18..7] beginCycle
MNatchControl e < N ack
oo muxcontrol IuGont) ourer ip_acki

na o2
ipbs/[1.0] [>—teur _ipbs/[1..0] ipbs/[1] 9\>o ipbs[1] nbyte " highbyte/ address[17..1 reur address(17..1]
oz
ipbs/[0] N ipbs[0]
oz PI_ADDRESS_CONTROL="UNREGISTERED
na PI_FILE="TPDATE MIF
toutte Y, toutytel PM_NUMWORDS=
PI_OUTDATA="UNREGISTERED
P WIDTH=g PM_WIDTH-16
PM_WIDTHAD=6 PM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_ROM LPM_MUX
ipaddr[5. 1] Jowbyte 2ddress) <
d[13][7..0] d[13][15..0] d[14..0][15..0] datal result[] result[15..0]
Lresult15. 3}
ip_ack/ o > Ipdatal15.0] ipdata[15..0]
WIRE, d[13][15..8] sell]
o
ipucdcs
idsel =
p— N
iosel by I csi14.0 To uer Memwrie!
memSel ) o muxSeleci[3.0] LPM SHIFTREG
intSel mem=s o3 latchControl regrSHIETREG
address[18..1 -
Adarira.1
shifin
shiftout WIRE d[9..3][15..0]
all |
erable
er R/ oz clock "€
= ute P
wire
oreset jobal resdt 1wz syne Ute_piNs
wire
telock in U16_PING
wire
nrz data U6_PINT
wire
telock in Ut6_PINg
wire
telock in U16_PING
WIRE 10mhz
interrupts
trigger[9..1] - 3 -
B e L S e
‘paddria. 1 s e . j— d[12][15..0] <‘°(‘ user data[15.0] user datal15..0] user data[15.0] _gow user_data(15..0]
intsel mdel[5..1]
intasis iosiras1 QUL ipintrq1/ mdelfs. 1] bt mdel5. 1l
Spock 4. reaueatiunc3..01 L.
wiite_stb lpreset ______ 1 ___ ortro1 d[14](7..0]
ipdata[15..0 . . a9 d[10](15..0)
dataint 1.0 —tatuawarar1 .o e
- ose v osc [ mdat oive  ouren mdat_drive
mrmgot
R e
—padddo. oy U16_PIN2
Tt o XOR ipdata[15..0] [ - [ 5 d[0][15..0]
wiRe write_s arrE.01  asuttis.o e
trigger(9. 2 memsel 20mhz mdat [ ymeur
e ic==! 2ZomMHZ MDATouLt U16_PIN3
w/ > I memW riteSth el ) > = L~ -
ipclock o - wite gate ipreset To .
clo fipreset |7 7 - event 07 aom= PROB
L U11_PIN3
ULL_PINS
L U11_PIN2
UL1_PING
tpl4..1] eur i) ¥
wie osel write_sto
telk_drive [prdate@1s: B e ot ¥
3 W - e wite stb o
ipdock |7 oot
sergeczo lipreset P . -
tdel[5..1] 1del(5. ] oV 9%:
sevoey—
INPUT i I =oem fpmdats@17¢
T - oo LPM_coMPAR % UL4 & 15 Data s meml(15.0] % r“““—D b7
_fipreset =~ =000 @0 @0 @0 -
Lo IREN oz
el 0| X
tdel[2 ToELn aetat7.01 — aebgr\ event 07 o
tdel[3] I o1 TeVevent7.0] dataal]
trane ——— datab(]
crtan 16 DIR
dvaliq— TeuT U16_G [pmoms@1s:
=alal[— WIRE tpl GND
timeSlicg—

uo_o
v

LPM_CONSTANT
resul

(cvalue)

o

sdata0 WIRE tpd.

cs2 wiRe
e b serclr 0 3

Ul0_PINg
U10_PIN4
UL0_PINS
lipreset ™ oR2 R " sdata[15..0
i r—s o
e g
B e nrmcioek smecwia.o3 U240l "t GPIP 8 Frame MDAT Transmitter
| nrz_clock c[15..0] T 2
Us_PIN2 nrm_avne R W Fermilab BD/AS-Contiols
U9_PIN3 e Drz sync PEIEE Mike Kuplic
g Ea NOVEER 1,00 [ A
Uo_PING DATE. SHEET oF
e 21156 11:35a 3-07-2000 I 1 1
Ug_PIN[9.6] [ PUT % 0=B->A (Output) %

us o
we



TI TLE "Decoder";

SUBDESI GN Decoder
(
i dsel /,
i osel /,
nensel / ,
i ntsel/,
| at chenabl e . | NPUT;

i dsel L,

i osel L,

nensel L,

i ntsel L,

val i d_access,
Select[1..0] : OUTPUT;

)
VARI ABLE

idselL,iosellL,nensellL,intsellL: LATCH;
i dsel , i osel, mensel , i nt sel : NODE;

BEG N
i dsel L. ENA = | at chenabl e;
i osel L. ENA = | at chenabl e;
nmensel L. ENA = | at chenabl e;
i ntsel L. ENA = | at chenabl e;
TABLE
i dsel/,iosel/,nensel/,intsel/ => Select[1..0];
o, 1, 1, 1 => b"00";
1, o0, 1, 1 => b"01";
1, 1, 0, 1 = b"10";
i, 1, 1, O = b"11";
END TABLE;
idsel = lidsel/ AND iosel/ AND nensel/ AND intsel/;
iosel = idsel/ AND !iosel/ AND nensel/ AND intsel/;
nmensel = idsel/ AND iosel/ AND !nensel/ AND intsel/;
intsel = idsel/ AND iosel/ AND nensel/ AND !intsel/;
val id_access = idsel ORiosel OR nmensel OR intsel;
idselL = idsel;
ioselL = iosel;
nmensel L = nensel ;
intselL = intsel;

END;



TITLE "Chip Selects for the I P UCD'

SUBDESI GN i pUcdCs
(

i dsel
i osel
nensel ,
i ntsel
Addr[18..1]
| NPUT;
CS[ 14. . 0],
Qut put MuxSel ect [ 3. . 0] OUTPUT;
)
VARI ABLE
CS[ 14..0]: NODE
BEG N
Cs0 = iosel & (addr[6..1] >= 0 &
Csl = iosel & addr[6..1] == h"20";
Cs2 = iosel & addr[6..1] == h"21";
CS3 = iosel & addr[6..1] == h"22";
C+4 = iosel & addr[6..1] == h"23";
CS5 = iosel & addr[6..1] == h"24";
CsS6 = iosel & addr[6..1] == h"26";
Cs7 = iosel & addr[6..1] == h"27";
Cs8 = iosel & addr[6..1] == h"28";
C9 = iosel & addr[6..1] == h"29"
CS10 = iosel & (addr[6..1] >= h"30"
CS11 = iosel & (addr[6..1] >=
CS12 = nensel & addr[18..1]>=
CS13 = idsel
CS14 = intsel
TABLE
CS[ 14. . 0] =>
b" 000000000000000" => b" XXXX";
b"000000000000001" => h"0Q";
b"000000000000010" => h"1";
b"000000000000100" => h"2";
b"000000000001000" => h"3";
b"000000000010000" => h"4";
b" 000000000100000" => h"5";
b"000000001000000" => h"6";
b"000000010000000" => h"7";
b"000000100000000" => h"8";
b"000001000000000" => h"9";
b"000010000000000" => h"A";
b"000100000000000" => h"B";
b"001000000000000" => h"C';
b"010000000000000" => h"D";
b"100000000000000" => h"E";
END TABLE;

END;

addr[6..1] <= h"1F"):

'& addr[6..1] <=h"37"):

h*38" & addr[6..1] <=h"3f");

h"00000" & addr [ 18. . 1] <=h" 3FFFF"

Qut put MuxSel ect[3..0];

98 Frane MDAT Transmitter%
%serial data read%
%St at us%

9

9

9

9

9

9

9

%nterrupt sontrol registers%
% nterrupt Source Mux%
%eneral Menory 128K words%
%Read | D ROW%

%Read interrupt vector%



ipucdintx8

irg_in[7..0]

ira—in[7..01

irgOne/[7..0]

AND3

-0]

tatus|DOUL]7...

ip_irq/0

U iy irgi0
ip irg/L OUTRUT [ ip_jrq/1
or2 Laton
irga[7..0]
irqe[7..0 )
irgb[7.0 ) —roel7.0] — o lirg[7..0]
intsely O>—NAUT ENA
ML intsel
[PM_PIPELINE=
[LPM_SIZE:
[LPM_WIDTt
ILPM_WIDTHS=CEIL(LOG2(LPM_SIZE)
LPM_MUX
vector[7..0] QUTRUT —— ector(7..0]
[LPM_PIPELINE=
LPM_SIZE=
LPM_WIDTH=16
[LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
ol115.0] 1501 oy —— 15.0]

controlmap

clock o P irq[7..0]
datain[12] WIRE .. o= fmiral” - g inhbgn
atain fe, enable[7..0] _ s ot o3 irg/[7..01 = LU7.0] irqzero/[7.0
reset/ r> reset/[7..0] [, enableOut(7..q} irgLevel[7..0 irgLevel/[7..0]
int acki[7.0] | 7T
irac[7..0] irac(7..0]
wel7.0] 7.0
li iacks
‘mse‘" irat7..01 irg/[7..0] hben
Intse lack/17..01 irgLevel[7..0 irgLevel[7..0
clock o o vaddrf2..0 - ]
; clock vagarrz..o1
reset Arescst
enableOut[7..0][12
rrbpmirgrmus
source[9..1] a0 e uD =
- datain[3..0] -
ars..01
clock e R requestMux(3.0] ___oureur —— al
we[15..8] e on R irg_in[7..0]
addr(3.1 " oddress[3..1]
resel /resst
addrf4..q] e addr4..1)
irgLevel[7..0
lock
clock  [—NaUT cect gate[7..0] "°{T>O gate/[7..0]
irg[7..0]
resey [ NRUT reset
irgLevel/[7..0]
statusID[7..0][7.
t
we[7..0] YEsterres statusIDJ[7..0](15..0]
wel7..01  vector[7..01[15..01
clook
dataln[15..0
datain(1s.0] [>—weur da@nf1s.0) 4 o
reset/
resct/
LPM_DECODE
addr[4..1]
we [Co—lweur Ve jstatusID[7..0][15..0]

enableOut[7..0][12]

reaisterl7..

enabled[7..0]

iralevell7..01

spars1[7
sparez2[7

oIr1s..o01

IREL7 .

spare3[7

Flagac[7.
flagl7 .

q[7..0][15..

IRACLT..

o1
o1
o1
a1
o1

o1

o1

irgLevel[7..0]
sparel[7..0
spare2[7..0]
irac(7..0]
ire[7..0]
spare3([7..0
flagac7..0]
flag[7..0]

status|DOut[7..0][15..0]

TITLE IP UCD Interrrupts

oY Fermilab BD/AS-Controls

PESISNER - Craig McClure

S7E g NUMBER 1.00 REVA
PATE 3:24p 2-10-1999 ‘SHEU ”




ipirg/[7..0]

> ipirg[7..0]

ipirg[7..0] OUTPUT
L) DFF 1
D2 B irg[7..0] WIRE_ a[r.0] [ PRN ] ipirg[7..0] | ipirg[7..0] ipirg/[7..01 | _ipirg/[7..0] ourpur
irq_in_[7..0] [__>—NRUL T ‘ N irg_in_b[7..0] = NJ}O
enableQut[7..0] J
CLRN CLRN
clock ~[_>—NRUT
enable[7..0
enable[7..0] [_—INPUT P [7.0] BNOR2
reset/[7..0] [_—MNeur [ X esetlr.0] clrn(7..0
int_ack/[7..0] [ ——>—eur int ack/[7..0] o%:> -
DFFE (4

b F’RNQ clrnaf7..0

ENA

CLRN

reset/[7..0]
DFFE (Y
enable[7..0] o PRNQ enableOut[7..0] OUTRUT _ —— enableOut[7..0]
clock
. INPUT writeEnable[7..0] ENA
writeEnable[7..0] [ RN
irac[7..0] [_—INRUT irac[7..0] T e N\ autoclr[7..0] "I /autoclr[7..0]
int_ack/[7..0 int_ack[7..0

> ipirg/[7..0]

TITLE

IP Interrupts

COMPANY

Fermilab BD/AS-Controls

DESIGNER Craig R. McClure

SZE NUMBER 1.00 ‘ REV

DATE

2:53p 12-03-1998

‘SHEET

OF




irql7..0] o—ba o lirg[7.0]

Ireset

NanD12

intsel UL intsel

lock [T q
clod Lirg6 int_ack/[7)
firgs
Jreset [ lirga

int_ack/[7..0] PRI ureyur
clock

T iack/[7.0]

o

NaND4.

Nanp2

int_ack/[0]

. need
ack[7.0 it ack(Z0l [ o o3 aadrz.en Sl vaddr(2..0]



source[9..1]

W\R

data0

source[9..1] [_>—INRUL W‘B data[9..1]
GND
LPM_PIPELINE= LPM_PIPELINE=
LPM_SIZE=10 LPM_SIZE=10
LPM_WIDTH= 1 LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE)) LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX LPM_MUX
data[9..0] data[9..0] data[][]% resultf] irg0 data[9..0] data[][]% resultf] irg4
sell] sell]
DFFE h DFFE h
ds.0] > INPUT d[3..0] d[3..0] . F’RNQ selA[3..0] d|[3..:)] d[3..0] . F’RNQ selE[3..0]
clock [_—INBUT cloc
weur  We[7..0] we0 A LPM_PIPELINE= wed A LPM_PIPELINE=
we[7.0] [ O>————— I LPM_SIZE=10 A LPM_SIZE=10
LPM_WIDTH= 1 LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE)) LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX LPM_MUX
data[9..0] data[][]% result[] irql data[9..0] data[][]% result[] irg5
sell] sell]
DFFE h DFFE h
d[3..0] b F’RNQ selB[3..0] d[3..0] b F’RNQ selF[3..0]
1 LPM_PIPELINE= 5 LPM_PIPELINE=
weL o EgﬁRN LPM_SIZE=10 Swes EgﬁRN LPM_SIZE=10
LPM_WIDTH= 1 LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE)) LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX LPM_MUX
data[9..0] data[][]% resultf] irg2 data[9..0] data\[][]h result]] irg6
sell] sel[]
DFFE h DFFE é
d[3..0] . F’RNQ selC[3..0] d[3..0] o F’F#NQ selG[3..0]
2 LPM_PIPELINE= 6 LPM_PIPELINE=
S wes | EgﬁRN LPM_SIZE=10 owee EgﬁRN LPM_SIZE=10
LPM_WIDTH= 1 LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE)) LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX LPM_MUX
data[9..0] data[][]% resultf] irg3 data[9..0] data\[][]h result]] irg7
sell] sel[]
DFFE h DFFE é
d[3..0] . F’RNQ selD[3..0] d[3..0] o PF\'NQ selH[3..0]
we3 ENA we7 ENA
CLRN CLRN
LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=4
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX

address[3..1]

selH[3..0],selG[3..0],selF[3..0],selE[3..0],selD[3..0],selC[3..0],selB[3..0],selA[3..0] data[][]h result[] dataOut[3..0] _ oureur  —— dataOut[3..0]

address[3..1] [ >—NPUT

freset [o—NRUT |

sel[]

irg[7..0] _ output

> irq[7..0]

Recycler BPM IP IRQ Mux

VPN Eermilab BD/AS-Controls

PESICNER * Craig R. McClure

SIZE D NUMBER 1.00

‘ REV A

DATE

2:03p 10-13-1998

SHEET

OF

1




TITLE "Wite condition";

SUBDESI GN wite stb

I NPUT;

C

i osel,

rw,

i pcl ock,

/i preset

write_strobe,

wite_gate: OUTPUT;
)
VARI ABLE
state[1l..0]: df f;
BEG N
state[].clk = lipcl ock;
state[].clrn = /ipreset;
TABLE
iosel, rw, state[1..0] => state[l..0];
0, X, b" 00" => b"00";
1, 1, b" 00" => b"00";
1, 0, b" 00" => b"01";
X, X, b" 01" => bpb"11";
X, X, b" 11" => Db"10",;
1, X, b" 10" => b" 10" )
0, X, b" 10" => Db"00",
END TABLE;

wite strobe = state[1l] & state[O0];
wite gate = state[O0];

END;



iwput  Nrz_clock

nrz_sync

NQT
ODQ nrz_clockn

LPM_COUNTER

LPM_AVALUE=

LPM_DIRECTION="DOWN"

LPM_MODULUS=
LPM_SVALUE=19

LPM_WIDTH=16

reset [ >—INPUT
read [_—INPUT
nrz_data | wput_NZ_data
nrz_clock |
nrz_sync | INPUT
nrz_sync

c0

nrz_clockn

o

sset

cnt_en

eq]

c[15..0]

LPM_AVALUE=
LPM_DIRECTION="LEFT"
LPM_SVALUE=
LPM_WIDTH=16 QUTPUT > sdata[15..0]
LPM SHIFTREG
shiftin DFF 5)
qll p TN OUTPUT 1 |data[15..0]
nrz_clock  A"P2 LPM_NUMWORDS:szT
e LPM_WIDTH=16
cs } NoN CSFIFO
) data[]
writeff wreq q[] OUTPUT — q[150]
readff rreq
vee _halfelk | ock empty OUTRUT _ —— empty
TFF (J) nrz_clockn clockx2 full full OUTPUT — full
L PRN QM reset clr usedw| OUTRUT — —— ;sedw[4..0]
nrz_clockn
CLRN
QUTPUT !:> C[150] AND2
bFF 6 . NOT \; readff
PRN dvalid ﬂ>®
D Q
halfclk
DFF (N CLRN
read PRN
halfclk full N3T>O full
CLRN AND3
Cl OR2 DFF 6) NQT \ writeff
c2__) e ﬂ>© L
— halfclk
CLRN
e NRZ Decoder
COMPAN Eermiland
PESISNER Mike Kuplic
SZE & NUMBER 1.00 REV A
PATE 11:46a 9-24-1999 SHEET oF




enable

a[5..1]
d[15..0]

Iwrite
reset

720Hz

LPM_DECODE

1MHz

a[5..4] datall
———tneur enable edq[)
8x16dff
weyr___a[5..1 a[3.1] =
cosresslz..0]
selframe )
> wer _ dl15.0] d[15..0] et cilr o1 s 01 mf{7..0][15..0]
—YTi1 Iwrite
[ — INPUT reset
%frame memory%
a[3.1] Bx16dff
agaresslz..01
seldata ;
d[15..0]
aote_inC15..0] aate_outl7..01015..91
Iwrite
Swrite
reset
reset
Y%data memory%
Bx16dff
a[3..1]
cddressl2..0]
seldelay |
d[15..0]
- dote in[15..0] dote_outl7..01015..01
Iwrite reset
Swrite
reset
J—
%delay memory%
> teur 720Hz N?}O
1Mhz ”‘1>O
[LPM_WIDTH
[PM_WIDTHS=CEIL(LOG2(LPM_SIZE))
LPM_MUX
mdy[7..0][15..0]. md[7..0][15..0], mf[7..0][15..0] dout[15..0]
af5..1]
XMIT s
e p
8 Frame MDAT Transmitter
COMPANY p
Fermiland pLYXMIT A2
OESENER Mike Kuplic
SZE | NUMBER 1.00 ‘ REV A
PME " 9:12a 3-13-2000 P 1 "

LPM_MUX

[LPM_PIPELINE=
ILPM_SIZE=t
ILPM_WIDTI

|LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

LPM_MUX

result[]

sell]

[LPM_PIPELINE=
ILPM_SiZ!
LPM_WID

_WIDTH=16
|LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

MDATA[17..2]

s[2..0]

fselect

trigaar[7..01

Select[z..0]1

8x16count

clock
<r7..01015..01 carz

reset

-

trig[7..0]

.11

INPUT 20MHZ

LPM_COUNTER

PRN

10MHZ, ”‘1>C 10MHZN

20MHZ [

BNAND2

> PROBE

1>
RS oumpLT
1>
9% This is here because the TCLK decoder does not give a 1uS pulse %
=Y
LPM_CONSTANT
[} result]] MDATA27.MDATA26,MDATALMDATAQ
( )

9%MDAT START,PARITY,AND STOP BITS%
[PM_AVALUE=
ILPM_DIRECTION="LEFT"
LPM_SVALUE=
LPM_WIDTH=28

LPM_SHIFTREG

AND2
GND shiftin
LDFF load
MDATA[27..0] data[]
SRCLK

%THIS TERM LOADS SR%

CLRN

[[PM_DECODES=2"LPM_WIDT!

LPM_DECODE

data[]

eq) COUNT/[31..0]

|—< aclr
<
=

XMIT

[LPM_AVALUE=
LPM_DIRECTION="UPl
LPM_MODULU:
LPM_SVALUI
LPM_WIDTH=4

LPM_COUNTER

X[15..0]

1MHz

[LPM_AVALUE=

LPM_WIDTH= 3

LPM_SHIFTREG

shiftin

10MHZN

i} LDSR XMIT,DLYXMIT

L_dacr

COUNT28 5 o

LPM_PIPELINE=
LPM_SIZE:
LPM_WIDTH=

PARITY

ILPM_W IDTHS=CEIL(LOG2(LPM_SIZE))

SRDATA

shiftout

10MHZ

XMIT

{—> MDATout




address[2..0] [ >—NUL
sel |:> INPUT

LPM_DECODES=2"LPM_WIDTH
LPM_PIPELINE=

data_in[15..0] [_>—NPUT
fwrite  [__—INPUT

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=
LPM_WIDTH=16

data_out[0][15..0]

reset [ INPUT

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=
LPM_WIDTH=16

data_out[4][15..0]

data_out[7..0][15..0]

OUTPUT

LPM_WIDTH=16

data_out[1][15..0]

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=

LPM_WIDTH=16

LPM_AVALUE=
LPM_FFTYPE="DFF
LPM_SVALUE=
LPM_WIDTH=16

data_out[5][15..0]

data_out[2][15..0]

LPM_AVALUE=
LPM_FFTYPE="DFF
LPM_SVALUE=
LPM_WIDTH=16

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=
LPM_WIDTH=16

data_out[3][15..0]

data_out[6][15..0]

LPM_AVALUE=
LPM_FFTYPE="DFF’
LPM_SVALUE=
LPM_WIDTH=16

LPM_WIDTH=3
LPM_DECODE
 datal[]
enable eq(] enable[7..0]
LPM_FF
data in[15..0] data]
Iwrite "
enable[0] enable
aclr
reset
LPM_FF
data_in[15..0] datal]
Iwrite @
enable[1] enable
aclr
reset
LPM_FF
data_in[15..0] datal]
Iwrite .
enable[2] enable
aclr
reset
LPM_FF
data in[15..0] data[]
Iwrite .
enable[3] enable
aclr
reset

LPM_FF
data_in[15..0] datal]
Iwrite all
enable[4] enable
aclr
reset
LPM_FF
data_in[15..0] datal]
Iwrite all
enable[5] enable
aclr
reset
LPM_FF
data_in[15..0] datal]
Iwrite all
enable[6] enable
aclr
reset
LPM_FF
data_in[15..0] datal]
Iwrite all
enable[7] enable
aclr

data_out[7][15..0]

reset

> data_out[7..0][15..0]



LPM_AVALUE=

LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16

LPM_DIRECTION="DOWN"

LPM_COUNTER

_sload | g0ad
clock >—INPUT__
_edlOll0l  jcnt en
.. 1
d[7..0][15..0] > Neur —U[—]—Slgckl5 9 | data[] ceroli5. 0
| eq[0][15..0]
reset [_>—INPUT edll
(_:
©
reset
[PM_AVALUE=
sload [—NRUT LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload | sload
_edliliol  jcnt en
d15.0] 1| o
.
_clock | eq[)——_al1l[15..0]
S
&
reset LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload | sload
_edl2I0l  jcnt en
dI21115.0] 1| g
.
_clock | eq[——.a[2][15..0]
S
&
reset
LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload  [gpaq
_ed3l0l  Jcnt en
dI3115.01 1| o
.
clock eql eq[3][15..0
S
&
reset

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16

_sload | g0ad
eq[4][0 cnt_en
d[4][15..0] 1 dataq]
.
clock eqll eq[4][15..0
S
©
reset
LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload | g0ad
eq[s][0 cnt_en
d[5][15..0] U datal]
.
clock eqfl eq[5][15..0
g
]
reset LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload | g0ad
eq[6][0 cnt_en
d[6][15..0] U datal]
.
clock eqfl eq[6][15..0
g
]
reset
LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH=16
LPM_COUNTER
_sload | sload
eq[7][0 cnt_en
d[7][15..0] U datal]
clock eql eq[7][15..0
g
]

reset

OUTRUT % eq[7..0][1]



TI TLE "Fsel ect”;

SUBDESI GN Fsel ect

(
trigger[7..0] ;| NPUT;
Sel ect[2..0] : OUTPUT;

)

BEG N

TABLE
trigger[7..0] => Select[2..0];
b" 00000001" => 0;
b" 00000010" = 1
b" 00000100" = 2:
b" 00001000" => 3;
b" 00010000" = 4;
b" 00100000" => b5;
b" 01000000" => 6;
b" 10000000" = 7

END TABLE

END;



memsel

busy
RW/
ipreset/

clock
anyselect

INPUT

arbiter

INPUT

begincycle

terminate

INPUT

INPUT

JUl 0

INPUT

OUTPUT

JU

INPUT

busy

eq0

1o

clock

Clock > wait
memSel NOT
begineyels wait DDQ OUTRUT 1 jyait
sndeoycle write_sto OUIPUT 5 write_stb
dwvalid mMmuxcontrol
RwW.
reset/
ip_state
Syele OUTRUT 5 cycle
Clock Idie OUTPUT > idle
Select Selected OUTPUT > selected/
Acknowledge Wait OUTPUT > waiting
Reset/ Hold NOT OUTPUT > hold
Terminate,/ o{>® OUTPUT > terminate
beginCycle OUTBUT [ hegincycle
Ack OUTPUT _ —— 0k
LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=7
LPM_WIDTH=3
LPM_COUNTER
sset
cnt_en SRFF
- eq3 PRN
all q s QUTRUT > muxcontrol
eq[15..0
eall 4l15.9]
eql  [p
CLRN




TITLE "Arbiter";

SUBDESI GN Ar bi ter
(
d ock,
mentel ,
begi ncycl e,
endcycl e,
dvalid,
R\N ’
reset/ ;| NPUT;

wait,

wite_ sthb,

nmuxcont r ol ;. OUTPUT;
)

VARI ABLE

STATE[ 1..0]: DFF;
count[3..0]: DFF
wai t : SRFF;

BEG N

STATE[ ] . CLK= CLOCK;
STATE[]. CLRN = reset/;
count[].cl k= clock
count[].clrn = reset/;
wait.clk = clock;
wait.clrn = reset/;

wait.s = begincycl e;

TABLE
begi ncycl e, endcycl e, nmensel, dvalid, sta
0, 0, X, X, h" 0"
1, 0, 0, X, h" 0"
1, 0, 1, 0, h" 0"
1, 0, 1, 1, h" 0"
0, 0, X, X, h" 1"
X, X, X, X, h" 1"
X, X, X, X, h" 2"
0, 0, X, X, h" 3"
0, 1, X, X, h" 3"
END TABLE;
If state[]==2 then

count[] = 10;
ELSIF state[]==1 then

count[] = 2;
ELSIF count[] > 0 then

count[] = count[] -1;
ELSE count[] = O;
END | F;
nmuxcontrol = count[] >= 0 and count[] <= 5;
wait.r = (count[] == 1);
wite stb = count[] == 2 AND ! RW;

END;

[72])
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TITLE "I p_State";

SUBDESI GN | p_State

(
d ock,
Sel ect,
Acknowl edge,
Reset/ ;| NPUT;
Cycl e,
I dle,
Sel ected/,
Vi t,
Hol d,
Term nat e/,
Begi nCycl e,
Ack QUTPUT;

)

VARI ABLE

Idle,

Wi t,

Hol d : NODE;

State[2..0] . DFF;

Cycle . SRFF;

sel ected/, term nate/, Begi nCycl e, EndCycl e

BEG N
State[].clrn = Reset/;
State[].clk = C ock;
Cycl e. CLRN = Reset/;
Cycl e. S = Begi nCycl €;
Cycle. R = EndCycl e;
Cycl e. CLK = d ock;

TABLE
Sel ect, Acknow edge, State[2..0] =>
0, X, b"000" => b"000"
1, X, b"000" => b"001"
0, 1, b"001" => b"110"
1, 1, b"001" => b"111"
X, 0, b"001" => b"101"
0, X, b*110" => b"000"
1, X, b*110" => b"001"
X, X, b"010" => b"110"
1, X, b*111" => b"111"
0, X, b*111" => b"110"
X, 0, b*100" => b"101"
0, 1, b*100" => b"110"
1, 1, b*100" => b"111"
X, 0, b*101" => b"101"
0, 1, b*101" => b"110"
1, 1, b*101" => b"111"
X, X, b"011" => b"111"

END TABLE;

Idle = (State[]==b"000");

I Sel ected/ = (State[]==b"001");
Wit = (State[2..1]==b"10");

Hol d (State[]==b"111");

I Termnate/ = (State[]==b"110");

[eleolololoNoloNoNe] o [eleololoNaol o]

PReooee

CRRLLLRLeee <

: LCELL;

t at e[ 2. . 0], Begi nCycl e, EndCycl ¢;



Ack = (State[1]==b"1");

END;



%1 TLE " | DPROM FOR | P MODEL | PMDAT8 "%

% FI LE NAME: ipndat8. mf%

% 64 WORDS I N | /O SPACE, 128K WORDS | N MEMORY SPACE%
DEPTH = 64;

W DTH = 8;

ADDRESS_RADI X = HEX;

DATA_RADI X = HEX;

CONTENT
BEG N
0 : 00;
1 : 49; %1 %
2 . 00;
3 . 50; %P %
4 : 00;
5 41; % A %
6 : 00;
7 . 43; % C %
8 : 00;
9 : bb; % Manuf acturer ID 187 %
A 00;
B : 18; % Model Nunmber 24 %
C . 00;
D: 01; % Revision 1 %
E : 00;
F : 00; % Reserved %
10 : 00;
11 : bb; % Driver 1D, |low byte %
12 : 00;
13 : 18; % Driver 1D, high byte%
14 : 00;
15 : 20; % Nunber of bytes used %
16 : 00;
17 : 00; % CRC "0x00" %
18 : 00;
19 : 49; %1 %
1A : 00;
1B : 50; % P %
1C : 00;
1D : 4D, % M %
1E : 00;
1F : 44; % D %
20 : 00;
21 : 41, % A %
22 : 00;
23 : b4, %T %
24 : 00;
25 : 38; % 8 %
26 : 00;
27 . 20; % %
28 : 00;
29 : b52; % R %
30 : 00;
31 : 45; % E %
32 : 00;
33 : 56; %V %
34 : 00;
35 : 30; % 0 %
36 : 00;
37 : 00; % NUL %
38 : 00;
39 : 00; % NUL %
3A : 00;
3B : 4D, % M %
3C : 00;

3D : 4A %J %



3E : 00;
3F : 4B; % K %
END;
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OUTPUTY
imput delay 1> SCLK
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delay5
LCELL input delay
delay,/” [
DFPh
LPM_AVALUE= SDATA 5 G SeTP= S ckDATA
| c
LPM_DIRECTION=] SCLOCK
LPM_SVALUE=
LPM_WIDTH=8 e
LPM_SHIFTREG SRFF
eqg5 s PRN
LPM_CVALUE=h"FE’ sclock
LPM_WIDTH=8 sdata shiftin ;
i eq |
LPM_CONSTANT clr load shiftout : | R o
dat e)
(cvalug e vall7.0] datal) a0 == SUTEUT S Giar7..0]
sclock
[clr
DPP(S
PRN registeredData[7..0
=4 < g _[ ] e DY registeredDatal7..0]
cnt_en =0T
K} CLRN
LPM_AVALUE= .
LPM_DIRECTION="DOWN" oee 10 SRFF (b
LPM_MODULUS=16 eq PRN CUTE LT )
tim‘m#ﬁ“ et NoT ShiRs sclock § 2 dvelid
B eqo
ot canDz LPM_COUNTER >0 e fp e
CLRERN el 2 PRN
cnt_en g sset Q [clr = s SRS strobe
eql R
CLRN
cnt_en cnt_en CeTPe T cht e
all— [clr
1 eq[15..0] DFF TITLE .
eql] O o Serdec2a (from Craig McLure)
° dffneqo COMPANY -
Fermilab
DESIGNER .
S CLRN Mike Shea
®
SZE ‘NUMBER 1.00 ‘REV A
OUTPUT;
clr > eqlo] DATE SHEET oF
5:18p 7-17-1998 1 1

CUTPUT,
> timeSlice
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;DQ OUTPUT : delay/
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