
%1=A->B%

% DMA not used %

% More unused pins %

% Option switches %

% 0=B->A (Output) %

% U14 & U15 Data is memd[15..0] %

opt[7..0] INPUT

U9_PIN[9..6] INPUT

ipmdat8@45 mdat_in INPUT

ipmdat8@195 U9_PIN4 INPUT

ipmdat8@89 U9_PIN3 INPUT

ipmdat8@143 U9_PIN5 INPUT

ipmdat8@79 ext_rate INPUT

ipmdat8@199 ext_trig INPUT

ipmdat8@46 dma_req1 INPUT
ipmdat8@41 dma_req0 INPUT

ipmdat8@38 dma_end/ INPUT

ipmdat8@111 dma_ack1/ INPUT
ipmdat8@68 dma_ack0/ INPUT

ipmdat8@40 U9_PIN2 INPUT

tdel[5..1] INPUT

ipmdat8@30 tclock_in INPUT

ipmdat8@119 osc INPUT

mdel[5..1] INPUT

ipaddr[6..1] INPUT

ipmdat8@104 IOSel/ INPUT

ipmdat8@157 MemSel/ INPUT

ipmdat8@47 IDSel/ INPUT

ipmdat8@102 IntSel/ INPUT

ipbs/[1..0] INPUT

ipmdat8@184 /ipreset INPUT

ipmdat8@183 ipclock INPUT

ipmdat8@29 RW/ INPUT

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE
WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

NOT

ipmdat8@187U16_PIN9OUTPUT

ipmdat8@205U15_GOUTPUT

ipmdat8@55U15_DIROUTPUT

ipmdat8@190U16_PIN8OUTPUT

ipmdat8@186U16_PIN7OUTPUT

ipmdat8@15U16_PIN6OUTPUT

ipmdat8@14U16_PIN5OUTPUT

ipmdat8@192U16_PIN4OUTPUT

ipmdat8@99U10_PIN5OUTPUT
ipmdat8@164U10_PIN4OUTPUT
ipmdat8@39U10_PIN3OUTPUT

ipmdat8@158U10_PIN2OUTPUT

ipmdat8@103U11_PIN4OUTPUT
ipmdat8@168U11_PIN2OUTPUT
ipmdat8@94U11_PIN5OUTPUT

ipmdat8@160U10_GOUTPUT
ipmdat8@162U10_DIROUTPUT

ipmdat8@180U16_GOUTPUT
ipmdat8@144U16_DIROUTPUT

ipmdat8@56U14_GOUTPUT

ipmdat8@206U14_DIROUTPUT

ipmdat8@116U9_DIROUTPUT

ipmdat8@92U9_GOUTPUT

ipmdat8@62U16_PIN2OUTPUT

ipmdat8@12U16_PIN3OUTPUT

address[17..1]OUTPUT

ipmdat8@141ipintrq0/OUTPUT

ipmdat8@90ipintrq1/OUTPUT

ipmdat8@191tclk_driveOUTPUT

tp[4..1]OUTPUT

ipmdat8@142U11_DIROUTPUT

ipmdat8@170U11_GOUTPUT

ipmdat8@167U11_PIN3OUTPUT

ipmdat8@95mdat_driveOUTPUT

ipmdat8@203MemWrite/OUTPUT

ipmdat8@112ip_ack/OUTPUT

ipmdat8@74memcs/1OUTPUT

ipmdat8@65memcs/0OUTPUT

ipmdat8@189memgate/OUTPUT

ipmdat8@86reset_out/OUTPUT

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

LATCH

Q
ENA

D

LATCH

Q
ENA

D

LATCH

Q
ENA

D

LPM_AVALUE=
LPM_DIRECTION=
LPM_SVALUE=
LPM_WIDTH=8

shiftin

enable

sclr

shiftout
q[]

ac
lr

LPM_SHIFTREG

BNAND4

TRI

TRI

ipdata[15..0]BIDIR

user_data[15..0]BIDIR

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

LPM_ADDRESS_CONTROL="UNREGISTERED"
LPM_FILE="IPMDAT8.MIF"
LPM_NUMWORDS=
LPM_OUTDATA="UNREGISTERED"
LPM_WIDTH=8
LPM_WIDTHAD=6

address[]

q[]

LPM_ROM

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

AND3

NAND2

BNAND2

D

DFF

CLRN

Q
PRN

LCELL

LCELL

F A

111:35a  3-07-2000

1.00

1

GPIP 8 Frame MDAT Transmitter
Fermilab BD/AS-Controls
Mike Kuplic

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

BNAND3
BNAND3

BNAND3

BNAND3

BNAND3

BNAND3

S

R

SRFF

Q

CLRN

PRN

BNOR3

BNOR3

XOR

LPM_PIPELINE=
LPM_SIZE=15
LPM_WIDTH=16
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

dvalid

timeSlice

CHAIN_SIZE=
LPM_PIPELINE=
LPM_REPRESENTATION=
LPM_WIDTH=8
ONE_INPUT_IS_CONSTANT="YES"

dataa[]
datab[]

aeb

LPM_COMPARE

LPM_CVALUE=7
LPM_WIDTH= 8

result[]
(cvalue)

LPM_CONSTANT

PROBE

T

TFF

Q

CLRN

PRN

OR2

OR2

LMemSel/

memgate/
read

/latchControl

memcs/0

/latchControl

LowByte/
LMemSel/

HighByte/

Word/

memcs/1

highbyte/

lowbyte/

ipaddr[5..1],lowbyte
word/

q[0]
q[1]

/latchControl

q[7..0]

readRW/ RW/

write/write

global_reset/ipreset

write

user_data[15..0]ipdata[15..0]

user_data[15..0]

ipclockipclock

memsel

memsel

terminate

/latchControl

memwr0/

/latchControl

Lresult[15..0] ipdata[15..0]
ip_ack/

latchControl writeEnable

memWriteStb

memsel

user_data[15..0]user_data[15..0]d[12][15..0]

RW/
ip_ack

ipbs[1]ipbs/[1]
highbyte

ipbs[0]ipbs/[0]

lowbyte

word

ipbs/[1..0]

IDSel/
IOSel/
MemSel/

IntSel/
ipaccess ipaccess

select[1..0]

iosel
idsel

intsel
/latchControl

memsel

rw/
ipclock
/ipreset

iosel

rw/

ipaddr[6..1]

ipaddr[18..7]

ipaddr[18..1]

/latchControl
ipdata[11..0]

cs12

/ipreset
ipclock
rw/

memsel

address[17..1]

address[18..1]

RW/

cs12

ip_ack
beginCycle

terminate
hold

/selected
idle

wait

cycle
twrite_strobe

muxcontrol

/ipreset

mdel[1]memWriteStb
write_gate

mdel[5..1]

result[15..0]

d[13][15..8]

d[13][7..0] d[13][15..0] d[14..0][15..0]

muxSelect[3..0]

cs0
ipaddr[5..1]
ipdata[15..0]

intSel
memSel
ioSel
idSel

address[18..1]

/ipreset
tdel[2]
tdel[3]

event_07

OSC

5mhz

10mhz

d[9..3][15..0]

cs[14..0]
muxSelect[3..0]

event_07
TeVevent[7..0]

tdel[5..1]

tp1

mdat_drive

tp[4..1]

tclock_in

ipaddr[4..1]

ipdata[15..0]
/ipreset
ipclock

intsel

trigger[9..1]

trigger[9..2]

cs11
cs10

write_stb

d[11][3..0]
d[14][7..0]
d[10][15..0]

d[11][15..4]

d[14][15..8]

nrz_data

nrz_clock

nrz_sync

cs1

d[2][4..0]

d[1][15..0]
trigger1

/ipreset

d[2][15..6]

20mhz

c[15..0]

tp2

tp3

write_stb

sdata[15..0]

tp4

c0

sdata0

/ipreset
serclr

serclr
write_stb
cs2

d[2][5]

d[0][15..0]
mdat

nrz_clock

nrz_sync

tclock_in

nrz_data

tclock_in

tclock_in



TITLE "Decoder";

SUBDESIGN Decoder
(
    idsel/,
    iosel/,
    memsel/,
    intsel/,
    latchenable     : INPUT;

    idselL,
    ioselL,
    memselL,
    intselL,
    valid_access,
    Select[1..0] : OUTPUT;  

)
VARIABLE

idselL,ioselL,memselL,intselL:  LATCH;
idsel,iosel,memsel,intsel:NODE;

BEGIN

idselL.ENA = latchenable;
ioselL.ENA = latchenable;
memselL.ENA = latchenable;
intselL.ENA = latchenable;

    TABLE

        idsel/,iosel/,memsel/,intsel/   =>  Select[1..0];

        0,  1,  1,  1       =>  b"00"; 
        1,  0,  1,  1       =>  b"01"; 

        1,  1,  0,  1       =>  b"10"; 

        1,  1,  1,  0       =>  b"11"; 

    END TABLE;

idsel =  !idsel/ AND iosel/ AND memsel/ AND intsel/;
iosel =  idsel/ AND !iosel/ AND memsel/ AND intsel/;
memsel =  idsel/ AND iosel/ AND !memsel/ AND intsel/;
intsel =  idsel/ AND iosel/ AND memsel/ AND !intsel/;

valid_access = idsel OR iosel OR memsel OR intsel;

idselL =  idsel;
ioselL =  iosel;
memselL =  memsel;
intselL =  intsel;

END;



TITLE "Chip Selects for the IP UCD";

SUBDESIGN ipUcdCs
(
    idsel,
    iosel,
    memsel,
    intsel,
    Addr[18..1]
                            : INPUT;

    CS[14..0],
    OutputMuxSelect[3..0] : OUTPUT; 

)

VARIABLE

CS[14..0]:      NODE;

BEGIN

CS0 =   iosel & (addr[6..1] >= 0 & addr[6..1] <= h"1F");        %8 Frame MDAT Transmitter%
CS1 =   iosel & addr[6..1] == h"20";                            %Serial data read%
CS2 =   iosel & addr[6..1] == h"21";                            %Status%
CS3 =   iosel & addr[6..1] == h"22";                            %%
CS4 =   iosel & addr[6..1] == h"23";                            %%
CS5 =   iosel & addr[6..1] == h"24";                            %%
CS6 =   iosel & addr[6..1] == h"26";                            %%
CS7 =   iosel & addr[6..1] == h"27";                            %%
CS8 =   iosel & addr[6..1] == h"28";                            %%
CS9 =   iosel & addr[6..1] == h"29" ;                           %%
CS10 =  iosel & (addr[6..1] >= h"30" & addr[6..1]<=h"37");      %Interrupt sontrol registers%
CS11 =  iosel & (addr[6..1] >= h"38" & addr[6..1]<=h"3f");      %Interrupt Source Mux%
CS12 =  memsel & addr[18..1]>= h"00000" & addr[18..1]<=h"3FFFF";%General Memory 128K words%
CS13 =  idsel;                                                  %Read ID ROM%
CS14 =  intsel;                                                 %Read interrupt vector%

TABLE
    CS[14..0]           =>  OutputMuxSelect[3..0];

    b"000000000000000"  => b"XXXX";
    b"000000000000001"  => h"0";
    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;



WIRE

WIRE

WIRE

NOT

NOT

NOT

ip_irq/1OUTPUT

requestMux[3..0]OUTPUT

vector[7..0]OUTPUT

statusword[15..0]OUTPUT

ip_irq/0OUTPUT

LATCH

Q
ENA

D

E A

1 3:24p  2-10-1999

1.00

1

IP UCD Interrrupts
Fermilab BD/AS-Controls
Craig McClure

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

irac[7..0]
writeEnable[7..0]

enableOut[7..0]

dataIn[15..0] INPUT

source[9..1] INPUT

addr[4..1] INPUT

intsel/ INPUT

we INPUT

reset/ INPUT

clock INPUT

BNOR8

BNOR8

inhb8n

inhb8n

enabled[7..0]

q[7..0][15..0]

AND3

AND3

OR2

LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=8
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=16
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_DECODES=2^LPM_WIDTH
LPM_PIPELINE=
LPM_WIDTH=4

enable
data[]

eq[]

LPM_DECODE

we[7..0]

dataIn[15..0]
reset/

clock

reset/

irqzero/[0]

irqzero/[7..0]
irqLevel/[7..0]
irq/[7..0]

irq[7..0]
irq/[7..0]

reset/[7..0]

irq_in[7..0]
clock

reset/

ip_irq/0
irqzero/[4]
irqzero/[3]
irqzero/[2]
irqzero/[1]

int_ack/[7..0]

irqzero/[5]
irqzero/[6]
irqzero/[7]

irqOne/[0]
irqOne/[1]

irqOne/[7..0]
irq/[7..0]

ip_irq/1

irqone/[2]

irqone/[4]
irqone/[5]

irqone/[3]

irqone/[6]
irqone/[7]

statusword[15..0]

addr[4..1]
we we[15..0]

gate[7..0]

irq[7..0]

addr1

lirq[7..0]
intsel/

irqc[7..0]
irqa[7..0]
irqb[7..0]

irqLevel[7..0]

irq[7..0]

gate/[7..0]gate[7..0]

intsel

irqLevel/[7..0]

vector[7..0]statusID[7..0][7..0]

vaddr[2..0]

addr[3..1]

flag[7..0]
flagac[7..0]
spare3[7..0]

irac[7..0]statusID[7..0][15..0]
spare2[7..0]
spare1[7..0]
irqLevel[7..0]

requestMux[3..0]
irq_in[7..0]

source[9..1]
dataIn[3..0]

clock
we[15..8]

addr[3..1]
reset/

addr[4..1]

irac[7..0]

reset/
vaddr[2..0]clock

intsel
lirq[7..0]

we[7..0]

irqLevel[7..0]

irqLevel[7..0]irqLevel[7..0]

dataIn[12] enable[7..0]

enableOut[7..0][12]

statusIDOut[7..0][15..0]

enableOut[7..0][12]

statusIDOut[7..0][15..0]

ire[7..0]

statusID[7..0][15..0]



irq_in_[7..0] INPUT

irac[7..0] INPUT

writeEnable[7..0] INPUT

clock INPUT

enable[7..0] INPUT

int_ack/[7..0] INPUT
reset/[7..0] INPUT

ipirq/[7..0]OUTPUT

enableOut[7..0]OUTPUT

ipirq[7..0]OUTPUT

D A

1 2:53p 12-03-1998

1.00

1

IP Interrupts
Fermilab BD/AS-Controls
Craig R. McClure

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

NOT

NOT
NOT

T

TFF

Q

CLRN

PRN
D

DFF

CLRN

Q
PRNWIRE

AND2

AND2

BNOR2

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

clrn[7..0]
int_ack/[7..0]

a[7..0]irq[7..0]

enable[7..0]

ipirq/[7..0]

ipirq/[7..0]ipirq/[7..0]ipirq[7..0]ipirq[7..0]

ipirq[7..0]

irq_in_b[7..0]
enableOut[7..0]

reset/[7..0] reset/[7..0]

enableOut[7..0]

autoclr[7..0] /autoclr[7..0]
irac[7..0]

int_ack[7..0]int_ack/[7..0]

clrna[7..0]

enable[7..0]

reset/[7..0]

clock
writeEnable[7..0]



NAND4

NAND4

NAND6

NAND6

NAND8

NAND8

irq[7..0] INPUT

clock INPUT

/reset INPUT

intsel INPUT

NAND2

iack/[7..0]OUTPUT

vaddr[2..0]OUTPUT

NAND12

NOT

NOT

D

DFF

CLRN

Q
PRN

/irq4
/irq5
/irq6
irq7

/irq0
/irq1
/irq2
/irq3

/irq4
/irq5

int_ack/[6]

/irq0
/irq1
/irq2
/irq3

int_ack/[7]

irq6

irq5

/irq2
/irq1

/irq3
/irq4

/irq3

/irq0

int_ack/[4]

/irq0
/irq1
/irq2

int_ack/[5]

irq4

/irq1
/irq2
irq3

int_ack/[2]

/irq0

/irq0
/irq1

int_ack/[3]

irq2

int_ack/[0]

/irq0
irq1

int_ack/[1]

irq0

intsel

/irq[7..0]

clock
int_ack/[7..0]

/reset

vaddr[2..0]int_ack[7..0]int_ack/[7..0]



LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=10
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=4
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

D

DFFE

ENA
CLRN

Q
PRN

irq[7..0]OUTPUT

dataOut[3..0]OUTPUT

d[3..0] INPUT

source[9..1] INPUT

we[7..0] INPUT

/reset INPUT

address[3..1] INPUT

clock INPUT

WIRE

WIRE

GND

D A

1 2:03p 10-13-1998

1.00

1

Recycler BPM IP IRQ Mux
Fermilab BD/AS-Controls
Craig R. McClure

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

selA[3..0]

selB[3..0]

irq1

d[3..0] selD[3..0]

data[9..0] irq3

selC[3..0]

irq2

selF[3..0]

data[9..0] irq5

selE[3..0]

data[9..0] irq4

selH[3..0]

data[9..0] irq7

selG[3..0]

data[9..0] irq6

d[3..0]

d[3..0]

d[3..0]

data[9..0]

data[9..0] data[9..0]

we0

we1

we2

we3

d[3..0]

d[3..0] d[3..0]

we4

we5

d[3..0]

d[3..0]

clock

we6

we7

d[3..0]

irq0

data[9..0]

selH[3..0],selG[3..0],selF[3..0],selE[3..0],selD[3..0],selC[3..0],selB[3..0],selA[3..0] dataOut[3..0]

irq[7..0]

we[7..0]

address[3..1]

source[9..1] data[9..1]

data0



TITLE "Write condition";

SUBDESIGN write_stb
(
    iosel,
    rw/,
    ipclock,
    /ipreset                            : INPUT;

    write_strobe,
    write_gate: OUTPUT; 

)

VARIABLE

state[1..0]:    dff;

BEGIN
state[].clk     = !ipclock;
state[].clrn    = /ipreset;

TABLE
iosel,  rw/,    state[1..0] => state[1..0];
0,      x,      b"00"       =>  b"00";
1,      1,      b"00"       =>  b"00";
1,      0,      b"00"       =>  b"01";
x,      x,      b"01"       =>  b"11";
x,      x,      b"11"       =>  b"10";
1,      x,      b"10"       =>  b"10";
0,      x,      b"10"       =>  b"00";

END TABLE;

write_strobe = state[1] & state[0];
write_gate = state[0];

END;



NOT

NOT

NOT

NOT

NOT

LPM_AVALUE=
LPM_DIRECTION="LEFT"
LPM_SVALUE=
LPM_WIDTH=16

shiftin

q[]

LPM_SHIFTREG

nrz_sync INPUT

nrz_clock INPUT

nrz_data INPUT

reset INPUT

read INPUT

fullOUTPUT
emptyOUTPUT

usedw[4..0]OUTPUT

q[15..0]OUTPUT

c[15..0]OUTPUT

ldata[15..0]OUTPUT

sdata[15..0]OUTPUT

LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=19
LPM_WIDTH=16

sset

cnt_en

eq[]

LPM_COUNTER

AND2

AND2

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

LPM_NUMWORDS=32
LPM_WIDTH=16

wreq
rreq
clock

clr

data[]
q[]

empty
full

usedw[]
clockx2

CSFIFO

T

TFF

Q

CLRN

PRN

VCC

OR2

C A
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1

NRZ Decoder
Fermiland
Mike Kuplic

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

AND3

nrz_clockn

nrz_data

nrz_clock

writeff

nrz_clock
C3

nrz_sync
readff
halfclk
nrz_clockn
resethalfclk

nrz_clocknnrz_sync

c0

readff

c[15..0]nrz_clockn

halfclk

read
halfclk

C1
C2

halfclk

writeff

full

/fullfull

dvalid



%delay memory%

%data memory%

%frame memory%

%THIS TERM LOADS SR%

%MDAT START,PARITY,AND STOP BITS%

% This is here because the TCLK decoder does not give  a 1uS pulse %

720Hz INPUT

enable INPUT

20MHZ INPUT

a[5..1] INPUT

reset INPUT
/write INPUT

d[15..0] INPUT

LPM_DECODES=2^LPM_WIDTH
LPM_PIPELINE=
LPM_WIDTH=2

enable
data[]

eq[]

LPM_DECODE

LPM_DECODES=2^LPM_WIDTH
LPM_PIPELINE=
LPM_WIDTH=5

data[]
eq[]

LPM_DECODE

dout[15..0]OUTPUT

PROBEOUTPUT

MDAToutOUTPUT

LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=16
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=24
LPM_WIDTH=16
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE= 2
LPM_WIDTH= 1
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_PIPELINE=
LPM_SIZE=8
LPM_WIDTH=8
LPM_WIDTHS=CEIL(LOG2(LPM_SIZE))

result[]

sel[]

data[][]

LPM_MUX

LPM_SIZE=8
LPM_WIDTH= 1

data[][] result[]
F*

LPM_OR

T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN

T

TFF

Q

CLRN

PRN

VCC

VCC

VCC

NOT

NOT

NOT

NOT

NOT

N
O

T

NOT

NOT

NOT

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=
LPM_SVALUE=
LPM_WIDTH= 5

ac
lr

1

q[]

LPM_COUNTER

LPM_AVALUE=
LPM_DIRECTION="UP"
LPM_MODULUS=10
LPM_SVALUE=
LPM_WIDTH=4

ac
lr

eq[]

LPM_COUNTER

WIRE

WIRE

AND2

AND2

AND2

AND2

OR2

OR2

GND

GND

GND

LPM_AVALUE=
LPM_DIRECTION="LEFT"
LPM_SVALUE=
LPM_WIDTH=28

shiftin

data[]
load

shiftout

LPM_SHIFTREG

LPM_AVALUE=
LPM_DIRECTION="RIGHT"
LPM_SVALUE=
LPM_WIDTH= 3

shiftin

q[]

ac
lr

1

LPM_SHIFTREG

LPM_CVALUE=B"1011"
LPM_WIDTH= 4

result[]
(cvalue)

LPM_CONSTANT

D

DFF

CLRN

Q
PRN

D

DFF

CLRN

Q
PRN

E A

1 9:12a  3-13-2000

1.00

1

8 Frame MDAT Transmitter
Fermiland
Mike Kuplic

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

BNAND2

MCELL

reset

d[15..0]
/write

a[3..1]
seldelay

reset
/write
d[15..0]

a[3..1]
seldata

md[7..0][15..0] MDATA[17..2]

d[15..0]

reset

d[15..0]
/write

mf[7..0][15..0] mf[7..0][7..0] MDATA[25..18]

a[5..1] a[3..1]
selframe

a[5..4]
selnul,seldelay,seldata,selframe

s[2..0]

XX[15..0] XX1 1MHz

XMIT

20MHZ
10MHZ 10MHZN COUNT[31..0]

10MHZN

10MHZ
LDFF

SRCLK
XMIT XMIT

DLYXMIT

MDATA[27..0]
SRCLK

20MHZ

XMIT
LDSR

LDFF
10MHZ

SRDATA

10MHZ
COUNT26

PARITY,SRDATA

PARITY

MDATA27,MDATA26,MDATA1,MDATA0

COUNT28

10MHZN

LDSR,XMIT,DLYXMIT

mdy[7..0][15..0],md[7..0][15..0],mf[7..0][15..0]

a[5..1]

dout[15..0]

1MHz

reset
mdy[7..0][15..0] trig[7..0]

720Hz

720Hz

1Mhz

SEND



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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF

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

enable
q[]

aclr

data[]

LPM_FF
sel INPUT

reset INPUT

data_in[15..0] INPUT

/write INPUT

address[2..0] INPUT

LPM_DECODES=2^LPM_WIDTH
LPM_PIPELINE=
LPM_WIDTH=3

enable
data[]

eq[]

LPM_DECODE

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

data_out[3][15..0]

data_out[2][15..0]

data_out[1][15..0]
data_in[15..0]

data_in[15..0]

/write

/write

reset

reset

data_in[15..0]

/write
data_in[15..0]

data_out[5][15..0]/write
data_in[15..0]

reset

/write
data_in[15..0]

data_out[6][15..0]

reset

data_out[7][15..0]

reset

data_in[15..0]

reset reset

/write /write

/write
data_in[15..0]

reset

enable[7..0]

enable[0]

enable[1]

enable[2]

enable[3]

enable[6]

enable[7]

enable[5]

enable[4]
data_out[4][15..0] data_out[7..0][15..0]



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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

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

sload

cnt_en
1 data[]

ac
lr

eq[]

LPM_COUNTER

sload INPUT

reset INPUT

d[7..0][15..0] INPUT

clock INPUT

eq[7..0][1]OUTPUT

eq[0][0]

eq[0][15..0]
d[0][15..0]
clock

reset

eq[1][0]

eq[1][15..0]clock
d[1][15..0]

reset

eq[2][15..0]clock
d[2][15..0]
eq[2][0]

reset

eq[3][15..0]clock
d[3][15..0]
eq[3][0]

reset

eq[4][15..0]
d[4][15..0]
clock

eq[4][0]

eq[5][15..0]

eq[5][0]

clock
d[5][15..0]

reset

d[6][15..0]
eq[6][0]

clock eq[6][15..0]

reset

eq[7][0]

eq[7][15..0]clock
d[7][15..0]

reset

reset

sload

sload

sload sload

sload

sload

sloadsload



TITLE "Fselect";

SUBDESIGN Fselect
(
    trigger[7..0]   : INPUT;
    Select[2..0] : OUTPUT;  
)

BEGIN

    TABLE

        trigger[7..0]   =>  Select[2..0];

        b"00000001"     => 0;
        b"00000010"     => 1;
        b"00000100"     => 2;
        b"00001000"     => 3;
        b"00010000"     => 4;
        b"00100000"     => 5;
        b"01000000"     => 6;
        b"10000000"     => 7;

    END TABLE;
END;



Ack
beginCycle

clock INPUT

memsel INPUT

anyselect INPUT

ipreset/ INPUT
RW/ INPUT

busy INPUT

cycleOUTPUT

muxcontrolOUTPUT

write_stbOUTPUT
/waitOUTPUT

waitOUTPUT

selected/OUTPUT

ackOUTPUT
begincycleOUTPUT
terminateOUTPUT
holdOUTPUT
waitingOUTPUT

idleOUTPUT

NOT

NOT

NOT

NOT

LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=
LPM_SVALUE=7
LPM_WIDTH=3

sset

cnt_en
q[]

eq[]

LPM_COUNTER

S

R

SRFF

Q

CLRN

PRN

terminate
begincycle

eq3

eq1
clock eq[15..0]

busy

eq0



TITLE "Arbiter";

SUBDESIGN Arbiter
(
    Clock,
    memSel,
    begincycle,
    endcycle,
    dvalid,
    RW/,
    reset/      : INPUT;

wait,
write_stb,
muxcontrol          : OUTPUT;
)

VARIABLE
STATE[1..0]:    DFF;
count[3..0]:    DFF;
wait        :   SRFF;

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

wait.s = begincycle;

TABLE

begincycle, endcycle,   memsel, dvalid, state[] =>  state[];
0,          0,          X,      X,      h"0"    =>  H"0";
1,          0,          0,      X,      h"0"    =>  H"1";
1,          0,          1,      0,      h"0"    =>  H"1";
1,          0,          1,      1,      h"0"    =>  H"2";
0,          0,          x,      x,      h"1"    =>  H"1";
x,          x,          x,      x,      h"1"    =>  H"3";
x,          x,          x,      x,      h"2"    =>  H"3";
0,          0,          x,      x,      h"3"    =>  H"3";
0,          1,          x,      x,      h"3"    =>  H"0";

END TABLE;

If state[]==2 then
    count[] = 10;
ELSIF state[]==1 then
    count[] = 2;
ELSIF count[] > 0 then
    count[] = count[] -1;
ELSE count[] = 0;
 

END IF;

muxcontrol = count[] >= 0 and count[] <= 5;
wait.r = (count[] == 1);
write_stb = count[] == 2 AND !RW/;

END;





TITLE "Ip_State";

SUBDESIGN Ip_State
(
    Clock,
    Select,
    Acknowledge,
    Reset/      : INPUT;

    Cycle,
    Idle,
    Selected/,
    Wait,
    Hold,
    Terminate/,
    BeginCycle,
    Ack         : OUTPUT;
)

VARIABLE

Idle,
Wait,
Hold            : NODE;
State[2..0]     :DFF;
Cycle           :SRFF;
selected/,terminate/,BeginCycle,EndCycle        :LCELL;

BEGIN
    State[].clrn = Reset/;
    State[].clk = Clock;
    Cycle.CLRN = Reset/;
    Cycle.S = BeginCycle;
    Cycle.R = EndCycle;
    Cycle.CLK = Clock;

TABLE
    Select, Acknowledge,    State[2..0] =>  State[2..0],BeginCycle,EndCycle;
    0,      x,          b"000"  =>  b"000",0,0;
    1,      x,          b"000"  =>  b"001",1,0;
    0,      1,          b"001"  =>  b"110",0,0;
    1,      1,          b"001"  =>  b"111",0,0;
    x,      0,          b"001"  =>  b"101",0,0;
    0,      x,          b"110"  =>  b"000",0,1;
    1,      x,          b"110"  =>  b"001",0,1;

    x,      x,          b"010"  =>  b"110",0,0;

    1,      x,          b"111"  =>  b"111",0,0;
    0,      x,          b"111"  =>  b"110",0,0;
    x,      0,          b"100"  =>  b"101",0,0;
    0,      1,          b"100"  =>  b"110",0,0;
    1,      1,          b"100"  =>  b"111",0,0;
    x,      0,          b"101"  =>  b"101",0,0;
    0,      1,          b"101"  =>  b"110",0,0;
    1,      1,          b"101"  =>  b"111",0,0;
    x,      x,          b"011"  =>  b"111",0,0;

END TABLE;

Idle = (State[]==b"000");
!Selected/ = (State[]==b"001");
Wait = (State[2..1]==b"10");
Hold = (State[]==b"111");
!Terminate/ = (State[]==b"110");        



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

    



%TITLE " IDPROM FOR IP MODEL IPMDAT8 "%
% FILE NAME: ipmdat8.mif%
% 64 WORDS IN I/O SPACE, 128K WORDS IN MEMORY SPACE%
DEPTH = 64;
WIDTH = 8;
ADDRESS_RADIX = HEX;
DATA_RADIX = HEX;

CONTENT
 BEGIN
  0 : 00;
  1 : 49;       % I %
  2 : 00;
  3 : 50;       % P %
  4 : 00;
  5 : 41;       % A %
  6 : 00;
  7 : 43;       % C %
  8 : 00;
  9 : bb;   % Manufacturer ID 187 %
  A : 00;
  B : 18;   % Model Number 24 %
  C : 00;
  D : 01;       % Revision 1 %
  E : 00;
  F : 00;       % Reserved %
  10 : 00;
  11 : bb;      % Driver ID, low byte %
  12 : 00;
  13 : 18;      % Driver ID, high byte%
  14 : 00;
  15 : 20;      % Number of bytes used %
  16 : 00;
  17 : 00;      % CRC "0x00" %
  18 : 00;
  19 : 49;      % I %
  1A : 00;
  1B : 50;      % P %
  1C : 00;
  1D : 4D;      % M %
  1E : 00;
  1F : 44;      % D %
  20 : 00;
  21 : 41;      % A %
  22 : 00;
  23 : 54;      % T %
  24 : 00;
  25 : 38;      % 8 %
  26 : 00;
  27 : 20;      %   %
  28 : 00;
  29 : 52;      % 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;



VCC

VCC

WIRE

LCELL

LCELL

LCELL

LCELL

D A

1 5:18p  7-17-1998

1.00

1

Serdec2a  (from Craig McLure)
Fermilab
Mike Shea

TITLE

COMPANY

DESIGNER

SIZE NUMBER REV

DATE SHEET OF

LPM_AVALUE=
LPM_DIRECTION=
LPM_SVALUE=
LPM_WIDTH=8

shiftin

data[]
load

shiftout
q[]

LPM_SHIFTREG

LPM_CVALUE=h"FE"
LPM_WIDTH=8

result[]
(cvalue)

LPM_CONSTANT

LPM_AVALUE=
LPM_DIRECTION="DOWN"
LPM_MODULUS=16
LPM_SVALUE=11
LPM_WIDTH=4

sset

cnt_en

ac
lr

q[]
eq[]

LPM_COUNTER

S

R

SRFF

Q

CLRN

PRN

S

R

SRFF

Q

CLRN

PRN

S

R

SRFF

Q

CLRN

PRN

tout

/rset

/set

mfront
rset

set
/tfront

clr

SCLOCK
SDATA

val[7..0]
clr

sdata

eq[15..0]

sclock

eq[0]

clr

cnt_en
ckdata

cnt_en

cnt_en

registeredData[7..0]

eq10
sclock
eq0

eq2

eq1

eq4

eq0
sclock
eq5

/clr

/clr

/clr



LCELL

LCELL

LCELL

LCELL

LCELL

delay/OUTPUT

delayOUTPUT

input INPUT

NOT
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