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"central control kan 10/12-1992

module ccO;
CHEHHHHHHHHEE AR H R AR R R HHH S HHHHHHHHHH RS R H B S HH a4
declarations; ‘

DHHAHHA RS RS E R E R S R AR E R E A H AR B HEH R R HHRHH R
cc0d device 'mach220a’;

"input signals:
clk, !res pin;

"input from vsb

!vsbreq pin; "request from wvsb

mrq pin; "data request from vsb.

vsbread pin; "read from vsb.

jmpcl, jmpcO pin; "jump code from vsb

subab, suba4 pin; "address inputs used in word counter
suba3, suba2 pin; "address inputs used in word counter

"output to vsb

"enable arbitration on vsb
en pin istype 'reg, buffer';

"enable address phase on vsb
ena pin istype 'reg, buffer';

"last data to vsb
1d pin istype 'reg t, buffer';

"baio master
mast pin istype 'reg, buffer'

~e

"start address phase on vsb from baio
start pin istype 'reg, buffer'

~e

"memory acknowledge to vsb
mack pin istype 'reg, buffer'

~e

"output to DRAM controller

"address latch enable.
dale pin istype 'reg, buffer';

"chip select siganl
dcs pin istype 'reg, buffer'

~e

"write signal
dwr pin istype

reg, buffer';

"burst
dburst pin istype 'reg, buffer';
burstdm pin istype 'reg, buffer';
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"data handshake

waitd pin istype 'reg, buffer';

; "input from DRAM controller

drdcen pin; "clock enable read data
drack pin; "write data acknowledge.
mr pin; "memory ready.

B~

!

(
o
|

"input from cpu

!dramcs pin; "decoded signal access to memory

!vsbcs pin; "decoded signal access to vsb

lethcs pin; ’ "decoded signal. port signal to ethernet
!cacs pin; "decoded signal. channel attention
!subwr pin; "write signal from cpu

burstc pin; "burst/writenear from cpu

"output to cpu

"clock enable read data
crdcen pin istype 'reg, buffer'; "tristate

"write data acknowledge
cack pin istype 'reg, buffer'; "tristate

"input from ethernet controller.

reade pin; "read signal
ads pin; "address strobe
blast pin; "last data

hold pin; "hold request
lock pin; "locked cycles

"output to ethernet controller.

"hold acknowledge :
holda pin istype 'reg, buffer';

"ready signal

erdy pin istype 'reg, buffer';"enable rdy

"burst ready

ebrdy pin istype 'reg, buffer';"enable brdy

port pin istype 'reg, buffer';"write special to ethernet cont.
ca pin istype 'reg, buffer';'"channel attention ethernet cont.

"output enable address register from CPU, AREG.

oeareg pin istype 'reg, buffer';

"output enable data register from CPU, DREG. (CPU write data)
oedreg pin istype 'reg, buffer';

"CPU read data is clocked in DREG on every clock: clk.
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"latch open to VSBD: CPU write data and VSB read data.
dle pin istype 'reg, buffer'; "name changed from dclk

"output enable address register from VSB, VSBA.
"only used during access from VSB to data memory.

oevsba pin istype 'reg d, invert';

"output enable data register from VSB, VSBD.

"used during write access from VSB to data memory and
"during read access from CPU to VSB.

oevsbd pin istype 'reg d, invert';

"latch open to VSBA. Used during CPU access to VSB.
vsbaclk pin istype 'reg, buffer';

"word counter for vsb access to baio

wec3, wc2, wcl, wcO node istype 'reg t, buffer';

"HEHHHHHHHHHHHHHHHHHHHHHHHHE SRR R R R R R R
" Description

"HEHEHH BB R AR SRR R R H R H R R RS H R H R R R R R R

"The control structure concists of 5 state machines sharing the same
"state variables, nr, n2, nl, nO. The five state machines are:

"CI: controls CPU access to various io registers
"CV: controls CPU access to VSB bus.

"CM: controls CPU access to data memory.

"E controls ethernet access data memory.

"V controls vsb access to memory.

"The five state machines are enabled by five flip flops with the same
"names as the machines, e.g. the machine controlling access to memory
"vsb bus is enabled by flip flop v. The signal v.fb is an input to the
"state machine.

"The flip flops are controlled by a state machine called cycle.

"The state machine will only jump to a CPU cycle from the wait state.
"After the CPU cycle is executed, the state machine may return to the wait
"state. If the request from the CPU is still activated, the state machine
"will execute the same cycle again. A state variable cyst, cycle start,
"is used to avoid this. The state machine will only start a cycle if

"a request from the CPU and cyst both are activated. cyst is cleared

"in the beginning of a cycle. cyst is set again, when all requests from
"the CPU are deactivated.

nr, n2, nl, n0 node istype 'reg, buffer'; "state variables
ci,cv,cm,e,v node istype 'reg, buffer'; "enable flip flops
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np node istype 'reg, buffer'; "state variable
i1, ioO node istype 'reg, buffer'; "state variable
cyst, bc node istype 'reg, buffer'; "state variable

"HHHHHEHAHH R E RS H B H SRR RS S R R R S R R R R R
equations;

"HEHHHHEHEHH AR R R R R R R R R R R R R R R R R

nr.c = clk;
n2.c = clk;
nl.c = clk;
n0.c = clk;
ci.c = clk;
cv.c = clk;
cm.c = clk;
e.c = clk;
v.c = clk;
np.c = clk;

clk;

=

=

Q
no

i0.c clk;

cyst.c = clk;
bc.c = clk;

"outputs

en.c = clk; "enable arbitration on wvsb

en := v.fb;

ena.c = clk; '"enable address phase on vsb

mast.c = clk; "baio master to vsb

mast := cv.fb;

start.c = clk; "baio master start address phase on vsb.
mack.c = clk; "memory acknowledge to vsb PAL.

dale.c = clk; "address latch enable to DRAM controller.
dcs.c = clk; "chip select signal to DRAM controller.
waitd.c = clk; "data handshake signal to DRAM controller.
dwr.c = clk; "write signal to DRAM controller.

dwr := !nr.fb;

dburst.c = clk; "burst signal to DRAM controller.
burstdm.c = clk; "DMA burst signal to DRAM controller.

clk; "clock enable read data to CPU.

]

crdcen.c

cack.c

clk; "write acknowledge to CPU.
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holda.c = clk; "hold acknowledge to ethernet controller.

port.c = clk; "write scecial data to ethernet controller.

ca.c = clk; ‘"channel attention to ethernet controller.
oeareg.c = clk; "output enable AREG, address regiser from CPU.
oedreg.c = clk; "output enable DREG, write data register from CPU.
oevsba.c = clk; "output énable VSB address to memory

oevsbd.c = clk; "output enable VSBD. Data from VSB

vsbaclk.c= clk; "open VSBA latch.

dle.c = clk; "open VSBD latch. VSB read in memory. CPU write to VSB.
erdy.c = clk; "enable ready to ethernet controller
ebrdy.c= clk; "enable burst ready to ethernet controller

"clock equations for word counter and last data to vsb interface

wc3.c = clk;
wc2.c = clk;
wcl.c = clk;
wcO.c = clk;

ld.c = clk;

"output enable for feed back signals to CPU.

crdcen.oe = oeareg.q & !np; "clock enable read data to CPU.
cack.oe = oeareg.q & !np; "write acknowledge to CPU.

"HHHHHSHHHHEHHH ARG HH U R B H UG HHH AR HH AR HH R HHHHHHH R AR H R B RS H
"state machine for cycles.
"HHAHHHAHH A HHAHHAHHAHHHHH B HA AR H AR H A H AR A AR B B AR a8

declarations;
cycle = [ ci, cv, cm, e, v ];

“b00000;
"bl10000;
“b01000;
"b00100;
"b00010;
“b00001;

wait
cpuio
cpuvsb
cpumem
ethernet
vsbtomem

“b00000;
“"b10000;
“b01000;
“b00100;
“b00010;
~“b00001;

wa
1i
1lv
1m
le
1ls

ina = [cyst,dramcs, vsbcs, cacs, ethcs, hold, lock, vsbreq, np, res];
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state diagram cycle;

state wait:
"priority order: cpu, ethernet, vsb.

"hold acknowledge to ethernet;

holda := !dramcs & !vsbcs & !cacs & !ethcs & hold &
oeareg := (dramcs # vsbcs # cacs # ethcs) & !res;
oevsba.d=

tdramcs & !vsbcs & !cacs & !ethcs & !'hold & vsbreq &
"see also equations for output signals.

" cym vbcseth 1 rvnpr
case (ina == [x, x, X, X, X, X, X, X, x, 1]):
(ina == [0, x, x, x, X, X, X, ¥, x, 0]):
(ina == [1, O, O, O, O, O, x, O, x, 0]):
(ina == [1, 1, x, x, x, X, X, x, x, 0]):
(ina == [1, O, 1, x, x, %, x, X, x, 0]):
(ina == [1, 0, O, 1, x, x, x, %X, x, 0]):
(ina == [1, O, O, O, 1, x, x, x, x, 0]):
(ina == [1, O, O, O, O, 1, x, x, x, 0]):
(ina == [1, O, O, O, O, O, x, 1, x, 0]):
endcase;
state cpuio:
"cpu access to io; priority order after cycle:
" ethernet, vsb, cpu.
holda := hold & np & !res; "to ethernet
oevsba.d= 'hold & vsbreq & np & !res;
" cym vbcseth 1 rvnpr
case (ina == [x, X, X, X, X, X, X, X, x, 1]):
(ina == [xl X, X, X, X, X, X, X, Or O]):
(ina == [x, x, X, X, X, 1, x, x, 1, 0]):
(ina == [x, x, x, x, x, 0, x, 1, 1, 0]):
(ina == [x, x, x, x, x, 0, x, 0, 1, 0]):
endcase;
state cpuvsb:
"cpu access to vsb; priority order after cycle:
" ethernet, vsb, cpu.
holda := hold & np & !res; "to ethernet
oevsba.d= 'hold & vsbreq & np & !res;
" cym vbecseth 1 rvnpr

case (ina == [x, X, X, X, X, X, X, X, ¥, 1]):

lres;

!res;

wait;
wait;
wait;
cpumem;
cpuvsb;
cpuio; "ca,

cpuio; "port,

ethernet;
vsbtomem;

wait;
cpuio;
ethernet;
vsbtomem;
wait;

wait;

ethernet
ethernet




+ Dec 10 15:21 1992 baio/pal/ccO.abl Page 7

(ina == [x, x, x, %X, x, x, x, x, 0, 0]): cpuvsb;
(ina == [x, x, x, %, %X, 1, x, x, 1, 0]): ethernet;
(ina == [x, x, x, x, x, 0, x, 1, 1, 0]): vsbtomem;
(ina == [x, x, x, x, x, 0, x, 0, 1, 0]): wait;
endcase;
state cpumem:
"cpu access to mem; priority order after cycle:
" ethernet, vsb, cpu.
holda := hold & np & !res; "to ethernet
oevsba.d= 'hold & vsbreq & np & !res;
" cym vbcseth 1 rvnpr
case (ina == [x, x, X, X, X, X, X, X, X, 1]): wait;
(ina == [x, x, X, X, ¥, X, X, x, 0, 0]): cpumem;
(ina == [x, x, x, x, x, 1, x, x, 1, 0]): ethernet;
(ina == [x, x, x, x, x, 0, x, 1, 1, 0]): vsbtomem;
(ina == [x, x, x, x, x, 0, x, 0, 1, 0]): wait;
endcase;

state ethernet: .
"ethernet access to memory; priority order after cycle:
" ethernet, vsb, cpu.

holda := holda & hold; "keep holda activated until hold = O;
oevsba.d= 'hold & !lock & vsbreq & np & !res;
" m vbecseth 1 rvnpr
case (ina == [x, X, X, X, X, X, X, X, x, 1]): wait;
(ina == [x, x, X, X, X, X, ¥, x, 0, 0]): ethernet;
(ina == [x, x, x, X, x, 1, x, x, 1, 0]): ethernet;
(ina == [x, x, x, x, x, X, 1, x, 1, 0]): ethernet;
(ina == [x, x, x, X, x, 0, 0, 1, 1, 0O]): vsbtomem;
(ina == [x, x, x, x, x, 0, 0, 0, 1, 0]): wait;
endcase;
state vsbtomem:
"vsb access to memory; priority order after cycle:
" cpu, ethernet, vsb.
holda := hold & np & !res &
!dramcs &!vsbcs &l!cacs &!ethcs;
" m vbcseth 1 rvnpr
case (ina == [x, X, X, X, X, X, X, X, X, 1]): wait;
(ina == [x, x, x, x, x, x, x, x, 0, 0]): vsbtomem;
(ina == [x, X, X, X, X, X, X, x, 1, 0]): wait;
endcase;
CHHSHHHHHHHH AR HH B H S HH RS R R R H AR R R R A HH

equations;

"HEHH B R H HH R HH R R R H R R R R R R R R R R
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"output enable AREG: hold until np
oeareg := oeareg & !np & !res;
"output enable DREG: hold until np
oedreg := oedreg & !np & !res;
"output enable VSBA: hold until np

oevsba.d= oevsba.qg & !np & l!res;

"cycle start, cyst := set # !reset & cyst.

"cyst is set when all request from the CPU are deactlvated
"set = !dramcs & !vsbcs & ! ethcs

"cyst is reset in the beginning of a cycle.

"bec := ci # cv # cm;

"reset = !bc & ( ci # cv # cm );

cyst := !dramcs & !vsbcs & l!ethcs # res

# cyst & !(!bc & (ci.fb # cv.fb # cm.fb ));
bc := ci.fb # cv.fb # cm.fb;
NHHHHSEEEE RS S RS R R ES R RR BB SRR RS S HH RSB GRS H AR HH R

declarations;

"HEHSHEH R H R R R R R R S R R R R R R R R R R R

t0 = ~“b0000;

tlr = "bl001;

t2r = "bl01l1;

t3r = "bl010;

t4r = "bl110;

t5r = "bllll;

t6ér = "bl101;

t7r = “bl100;

tlw = “b0001;

t2w = “b0011;

t3w = “b0010;

t4dw = "b0110;

tS5w = "b0111;

tébw = "b0101;

t7w = “b0100;

t0r = "bl000; " for reduction only
enner = [nr, n2, nl, nO};

inO = [mrq,vsbread,drdcen,drack,jmpcl,jmpco,v.fb,mr,res] H

"#######################################################################
state diagram for vsb access to memory

"#######################################################################
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a.

state diagram enner;

state tOr:
ena :=
dale t=!
oevsbd.d=!

"for reduction only

Vo
Jm
Jm

case (inO

(in0O
(in0
(in0O
(in0
(in0
endcase;
state tO:
ena =
dale s =
oevsbd.d=
"equations for word counter.
wcO.t = wc0.qg
# !'wcO.qg
wcl.t = wcl.g
# !lwcl.qg
wc2.t = WwWC2.q
# lwc2.q
wc3.t = wc3.qg
# !'wc3.qg
1d.t = !ld.q
# 1ld.q

mq
[x,
[x,
[x,

[x,

[x, x,

H
Qu
Q
®
o))
~
(&

~

~

N NN

NNNfNN
WX X X XN

o

HEONMXNMMXQ
HEXNXONXCJ

NN N N NN

fb "enable address phase on vsb
pcl & jmpcO & v.fb & !res;
pcl & jmpcO & !vsbread & v.fb & lres;

mr r

v.fb; "enable address phase on vsb

!jmpcl & jmpcO & v.fb & !res;

1])
x])
x])
x])
01)
01)

®s e oo o8 se oo

!jmpcl & jmpcO & !vsbread & v.fb & !res;

case (inO

(inO
(inO
(in0
(in0O
(in0O

endcase;

state tlr:

&
&

&
&

"2l 4}

o o

!suba?2
suba?2

!suba3
suba3

!suba4d
suba4

!subab
subab

(suba

! (suba

mqg

[x,
[x,
[x,

[x,

!jmpcl
!jmpcl

"2l ¢}

! jmpcl
!jmpcl

> o

! jmpcl
! jmpcl

!jmpcl
! jmpcl

P oo

5 & suba4
& !jmpcl
5 & suba4
& !jmpcl

ce ak

H
Q

XX KN XX
XX KX XX

HOMX X XX

OONX X XG.

NN NN NN

&
&

&
&

°2 o) -2 4]

DR

jmpcO
jmpcO

jmpcO
jmpcO

jmpcO
jmpcO

jmpcO
jmpcO

subal3
jmpcO
suba3
jmpcO

~ o
NN N N NN

N NN

PR OXNXNXGUW
HPEXNXONXCJ

&
&

"2l 2}

R

load counter and set

v.fb
v.fb

v.fb
v.fb

v.fb
v.fb

v.fb
v.fb

"address latch enable to DRAM

"output enable write data

1

&
&

°gl e

> oo

suba2)
v.fb &
suba?2)
v.fb &

3
H
X

NN N N NN

XX XX XN

11)
x])
x])
x])
01)
01)

t0;
t0;
t0;
t0;
tlw;
tlr;

"address latch enable to DRAM

"output enable write dat

d.

'res
lres;

lres
!res;

!res
'res;

!res
!res;

!res

'res;

t0;
t0;
t0;
t0;
tlw;
tlr;
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| ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
" mg rd ce ak jl jOv mr r
case (in0O == [x, x, X, X, X, X, X, X, 1]): t0;
(in0 == [x, x, x, x, x, x, 0, x, x]): t0;
(in0 == [x, x, %X, x, x, x, 1, x, 0]): t2r;
endcase;
state t2r:
ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
waitd := mr; "wait to DRAM controller.
" mg rd ce ak jl jO v mr r
case (in0 == [x, x, x, X, X, X, X, X, 1]): tO0;
(in0 == [x, x, x, x, x, x, 0, x, x]): tO;
(in0 == [x, x, x, %X, X, x, 1, 0, 0]): t2r;
(in0 == [x, %, X, X, x, x, 1, 1, 0]): t3r;
endcase;
state t3r:
waitd := v.fb; "wait to DRAM controller.
mack := v.fb & mrq & drdcen & !jmpcl & jmpcO; "acknowledge to vsb pal
dle := v.fb & mrq & drdcen & !jmpcl & jmpcO; "open latch for data. VSBD
dcs := v.fb & !jmpcl; "chip select to DRAM controller
burstdm := v.fb & !jmpcl; "burstdma to DRAM controller
ena := v.fb & !jmpcl; "enable address phase on vsb
np := jmpcl & !jmpcO & v.fb & !res; "cycle end
"equations for word counter. count counter and set 1ld
wc3.t = v.fb & mrq & drdcen & !jmpcl & jmpcO & wcO.q & wcl.q & wc2.q;
wc2.t = v.fb & mrq & drdcen & !jmpcl & jmpcO & wcO.q & wcl.q:;
wcl.t = v.fb & mrq & drdcen & !jmpcl & jmpcO & wcO.q:
wcO.t = v.fb & mrq & drdcen & !jmpcl & jmpcO;
1d.t = v.fb & mrq & drdcen & !jmpcl & jmpcO
& !1d.q & wc0.q & wcl.q & wc2.q & wc3.q;
" mg rd ce ak jl jOv mr r
case (inO == [x, x, x, X, X, X, X, x, 1]): tO;
(in0 == [x, x, x, x, %X, X, 0, x, x]): tO;
(in0O == [x, x, 0, x, 0, 1, 1, x, 0]): t3r;
(in0O == [0, x, x, x, 0, 1, 1, x, 0]): t3r;
(in0 == [1, x, 1, x, 0, 1, 1, x, 0]): t4r;
(in0 == [x, x, x, x, 1, 1, 1, x, 0]): tO ; "new cycle
(in0 == [x, x, x, x, 1, 0, 1, x, 0]): t7w; "end
endcase; .

state t4r:
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ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
" mg rd ce ak jl jO v mr r
case (in0 == [x, x, X, X, X, X, X, x, 1]): tO;
(in0 == [x, x, x, x, x, x, 0, x, x]): tO;
(in0 == [x, x, x, X, x, %X, 1, x, 0]): t3r;
endcase;
state tlw:
ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
oevsbd.d= v.fb; "output enable write data.
waitd := v.fb; "wait to DRAM controller.
" mg rd ce ak j1 jO v mr r
case (in0 == [x, X, X, X, X, X, X, X, 1]): t0O;
(in0 == [x, x, X, X, X, X, X, x, 0]): t2w;
endcase;
state t2w:
ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
ocoevsbd.d= v.fb; "output enable write data.
waitd := v.fb; "wait to DRAM controller.
" mg rd ce ak jl1 jO v mr r
case (in0 == [x, x, x, X, X, X, X, X, 1]): t0;
(in0 == [x, x, x, x, %, x, 0, x, x]): t0O;
(in0 == [x, x, x, X, %X, X, 1, 0, 0]): t2w;
(in0 == [x, x, x, X, %X, X, 1, 1, 0]): t3w;
endcase;
state t3w:
ena := !jmpcl & v.fb; "enable address phase on vsb
burstdm := !jmpcl & v.fb; ; "burstdma to DRAM controller
oevsbd.d= ! jmpcl & v.fb & !res; "output enable write data.
np := jmpcl & !jmpcO & v.fb & !res; "cycle end
waitd := !(mrqg & drack); "wait to DRAM controller
mack := (mrq & drack):;

"equations for word

wc3.t
wc2.t
wcl.t
wcO.t

counter. count counter and set 1d

= v.fb & mrq & drack & !jmpcl & jmpcO & wcO.q & wcl.g & wc2.q;
= v.fb & mrq & drack & !jmpcl & jmpcO & wcO.q & wcl.q;

= v.fb & mrg & drack & !jmpcl & jmpcO & wc0.q:;

= v.fb & mrq & drack & !jmpcl & jmpcO;
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1d4.t = v.fb & mrq & drack & !jmpcl & jmpcO
& !1d.q & wc0.q & wcl.q & wc2.q & wc3.q;
" mg rd ce ak jl jOv mr r
case (inO == [x, X, %X, X, X, X, X, x, 1]): tO;
(in0 == [x, x, x, x, x, x, 0, x, x]): tO;
(in0 == [x, x, x, 0, 0, 1, 1, x, 0]): t3w;
(in0O == [0, x, x, x, 0, 1, 1, x, 0]): t3w;
(in0O == [1, x, x, 1, 0, 1, 1, x, 0]): tdw;
(in0 == [x, x, x, x, 1, 1, 1, x, 0]): t0O ; "new cycle
(in0 == [x, x, x, x, 1, 0, 1, x, 0]): t7w; "end
endcase;
state t4w:
ena := v.fb; "enable address phase on vsb
dcs := v.fb; "chip select to DRAM controller.
burstdm := v.fb; "burstdma to DRAM controller.
oevsbd.d= v.fb; "output enable write data.
waitd := v.fb; "wait to DRAM controller
" mqg rd ce ak j1 jOv mr r
case (in0O == [x, x, X, X, X, X, X, x, 1]): t0O;
(in0 == [x, x, x, x, x, x, 0, x, x]): t0;
(in0 == [x, x, x, %, x, x, 1, x, 0]): t3w;
endcase;
state t7w:
" mg rd ce ak jl1 jOv mr r
case (in0O == [x, x, X, X, X, X, X, x, 1]): tO;
(in0 == [x, x, x, x, x, x, 0, x, x]): tO;
(in0 == [x, x, x, x, x, x, 1, x, 0]): t0O;
endcase;

"#######################################################################
state diagram for CPU access to VSB bus.

"HHHHHGHHHH AR R H AR A H AR H UG HHHH AR HH B HHH R A B R R R H AR AR H AR R A

declarations;

inl = [ vsbcs, subwr, jmpcO, cv.fb, res ]:;

state_diagram enner;

state tO0:
oedreg := vsbcs & subwr & cv.fb & !res; "output enable data from CPU.
dle := vsbcs & subwr & cv.fb & !res; "latch write data in VSBD.
oevsbd.d= vsbcs & !subwr & cv.fb & !res; "output enable data from VSB.
vsbaclk:= vsbcs & cv.fb & !res; "open VSBA latch;
" rg wre Cvr_rT
case (inl == [x, x, x, x, 1]): tO;

(inl == [x, x, x, 0, x]): tO;

(inl == [0, x, x, x, x]): tO0;

(inl == [1, O, x, 1, 0]): tlr; "read cycle on VSB

(inl == [1, 1, x, 1, 0O0]): tlw; "write cycle on VSB
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endcase;

state tlr:

"read cycle

start := cv.fb; "start address handshake on vsb.
oevsbd.d= cv.fb; "output enable data from VSB.
" rwre Cvr
case (inl == [x, x, x, x, 1]): tO;
(inl == [x, x, x, x, 0]): t2r;
endcase;
state t2r:
start := cv.fb; "start address handshake on vsb.

oevsbd.d= cv.fb; "output

np := jmpcO & cv.fb; "cycle end
" rg wr e Cv r
case (inl == [x, x, x, x, 1]): tO;
(inl == [x, x, x, 0, x]): tO;
(inl == [x, x, 0, 1, 0]): t2r;
(inl == [x, x, 1, 1, 0]): t3r;
endcase;
state t3r:

"read data is clocked in DREG on clk.
cv.fb; "clock enable read data to

* —

crdcen :=

enable data from VSB.

"wait for VSB
"cycle end

CPU.

vsb.

"write cycle on

vsb.

"wait for VSB

oevsbd.d= cv.fb; "output enable data from VSB.
" rg wre CV I
case (inl == [x, x, x, x, 1]): tO;
(inl == [x, x, x, 0, x]): t0O;
(inl == [x, x, x, 1, 0]): tO;
endcase;
state tlw:
start := cv.fb; "start address handshake on
" rgwr e Cvr
case (inl == [x, x, x, x, 1]): t0O;
(inl == [x, x, x, x, 0]): t2w;
endcase;
state t2w:
start := cv.fb; "start address handshake on
np := jmpcO & cv.fb; "cycle end
" rq wre CV I
case (inl == [x, x, x, x, 1]): tO;
(inl == [x, x, x, 0, x]): tO;
(inl == [x, x, 0, 1, 0]): t2w;
(inl == [x, x, 1, 1, 01): t3w;

"cycle end

on VSB

VSB
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endcase;
state t3w:
" rg wre CV I
case (inl == [x, x, x, x, 1]): tO;
(inl == [x, x, x, 0, x]): tO;
(inl == [x, x, x, 1, 0]): tO;
endcase;

"#######################################################################
State diagram for ethernet access to memory.
"#######################################################################

declarations;
in2 = [ ads, reade, blast, drdcen, drack, e.fb, res ];

state diagram enner;

state tO:
dale := ads & e.fb & !res; "address latch enable to DRAM controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, X, 1]): t0O;
(in2 == [x, x, x, x, x, 0, x]): t0O;
(in2 == [0, x, %, X, X, X, X]): tO;
(in2 == [1, O, x, x, %, 1, 0]): tlw;
(in2 == [1, 1, x, x, x, 1, 0]): tlr;
endcase;
"read cycle.
state tlr:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
" ad rd 1 ce ak e r
case (in2 == [x, X, X, X, X, X, 1]): t0O;
(in2 == [x, x, x, X, %X, x, 0]): t2r;
endcase;
state t2r:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
erdy := e.fb & Dblast; "enable ready to ethernet controller.
ebrdy := e.fb & !blast; "eanble burst ready to ethernet controller.

" ad rd 1l ce ak e r

case (in2 == [x, x, x, X, X, X, 1]): t0;
(in2 == [x, x, x, x, x, 0, x]): tO;
(in2 == [x, x, 0, x, x, 1, 0]): t3r;
(in2 == [x, x, 1, x, x, 1, 0]): tébr;

endcase;
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state t3r:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb; "enable burst ready to ethernet controller.
" ad rd 1 ce ak e T
case (in2 == [x, x, x, X, X, X, 1]1): tO;
(in2 == [x, x, x, x, x, 0, x]): t0O;
(in2 == [x, x, x, 0, x, 1, 0]): t3r; "wait for word 1
(in2 == [x, x, x, 1, x, 1, 0]): tdr;
endcase;
state t4r:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb; "enable burst ready to ethernet controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, x, 1]): tO;
(in2 == [x, x, x, x, x, 0, x]): tO;
(in2 == [x, %, x, 0, x, 1, 0]): t4r; "wait for word 2
(in2 == [x, x, x, 1, x, 1, 0]): t5r;
endcase;
state tb5r:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb & !drdcen; "enable burst ready to ethernet controller.
erdy := e.fb & drdcen; "enable data ready to ethernet controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, x, x, X, x, 1]): t0;
(in2 == [x, x, x, x, x, 0, x]): t0;
(in2 == [x, x, x, 0, x, 1, 0]): t5r; "wait for word 3
(in2 == [x, x, x, 1, x, 1, 0]): tér;
endcase;
state té6br:
dcs := e.fb & !drdcen; "chip select to DRAM controller.
burstdm:= e.fb & !drdcen; "burst DMA signal to DRAM controller.
erdy := e.fb; "enable data ready to ethernet controller.
np := e.fb & drdcen; "cycle end
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, x, 1]): t0O;
(in2 == [x, x, x, X, x, 0, x]): tO;
(in2 == [x, x, x, 0, x, 1, 0]): tébr; "wait for last word
(in2 == [x, x, x, 1, x, 1, 0]): t0O;
endcase;

"write cycle
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state tlw:

dcs
burstdm

e oo

"chip select to DRAM controller.
"burst DMA signal to DRAM controller.

ad rd 1 ce ak e r

case (in2 == [x, x, X, X, X, x, 1]): t0O;
(in2 == [x, x, X, X, x, x, 0]): t2w;
endcase;
state t2w:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
erdy := e.fb & blast; "enable ready to ethernet controller.
ebrdy := e.fb & !blast; "eanble burst ready to ethernet controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, X, 1]): t0O;
(in2 == [x, x, x, x, x, 0, x]): tO;
(in2 == [x, x, 0, x, x, 1, 0]): t3w;
(in2 == [x, x, 1, x, x, 1, 0]): tébw;
endcase;
state t3w:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb; "enabel burst ready to ethernet controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, %, X, X, x, 1]): t0;
(in2 == [x, x, x, x, x, 0, x]): t0O;
(in2 == [x, x, x, x, 0, 1, 0]): t3w; "write word 1
(in2 == [x, x, x, x, 1, 1, 0]): t4w;
endcase;
state t4w:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb; "enabel burst ready to ethernet controller.
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, x, 1]): tO;
(in2 == [x, x, x, x, x, 0, x]): t0O;
(in2 == [x, x, x, %x, 0, 1, 0]): t4w; "write word 2
(in2 == [x, x, x, x, 1, 1, 0]): tbw;
endcase;
state tbw:
dcs := e.fb; "chip select to DRAM controller.
burstdm:= e.fb; "burst DMA signal to DRAM controller.
ebrdy := e.fb & !drack; "enabel burst ready to ethernet controller.
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erdy := e.fb & drack; "enabel data ready to ethernet controller.

" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, X, 1]): t0;
(in2 == [x, x, x, x, x, 0, x]): tO;
(in2 == [x, x, x, %X, 0, 1, 0]): t5w; "write word 3
(in2 == [x, x, x, x, 1, 1, 0]): tébw;
endcase;
state tb6w:
dcs := e.fb & !drack; "chip select to DRAM controller.
burstdm:= e.fb & !drack; "burst DMA signal to DRAM controller.
erdy := e.fb; "enable data ready to ethernet controller.
np := e.fb & drack; "cycle end
" ad rd 1 ce ak e r
case (in2 == [x, x, X, X, X, X, 1]): t0O;
(in2 == [x, x, x, x, x, 0, x]): t0O;
(in2 == [x, x, x, x, 0, 1, 0]): té6bw; "write last word
(in2 == [x, x, x, x, 1, 1, 0]): t0O;
endcase;

"HEHHAHHHH RS H RS HH AR RS H B HH RSB H R H A HE R B AR H AR R
" CPU access to memory.

"HEHHAHHHHAH AR B H B H BB H G A B R H U H U H R A H AR H B H G HR AR H AR
declarations;

in3 = [ dramcs, subwr, burstc, drdcen, drack, cm.fb, res ]:

"read data is clocked in DREG on every clk.

state_diagram enner;

state tO:
dale := dramcs & cm.fb & !res; "address latch enable to DRAM cont.
" rg wr b ce ak cm r
case (in3 == [x, x, x, %X, X, X, 11): t0O;
(in3 == [x, x, x, x, x, 0, x]): tO;
(in3 == [0, x, x, %X, X, X, X]): tO;
(in3 == [1, 1, x, x, x, 1, 0]): tlw;
(in3 == [1, O, x, x, x, 1, 0]): tlr;
endcase;

"read cycle.

state tilr:
dcs := cm.fb; "chip select to DRAM controller.
dburst := cm.fb & burstc; "burst signal to DRAM controller.

" rg wr bce ak cm r
case (in3 == [x, x, X, X, X, x, 1]): t0;



-
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(in3
endcase;
state t2r:
dcs := cm.fb; "
dburst := cm.fb &

case (in3

(in3
(in3
(in3
endcase;
state t3r:
dcs := cm.fb; "
dburst := cm.fb &
crdcen := cm.fb &

case (in3

(in3
(in3
(in3
endcase;
state t4dr:
dcs := cm.fb; "
dburst := cm.fb &
crdcen := cm.fb &

case (in3

(in3
(in3
(in3
endcase;
state tbr:
dcs := cm.fb; "
dburst := cm.fb &
crdcen := cm.fb &

case (in3
(in3
(in3
(in3

endcase:;

state té6r:

baio/pal/cc0.abl Page 18

0]): t2r;

= [x, x, x, x, x, X,

chip select to DRAM controller.

dburst; "burst signal to DRAM controller.
rg wr b ce ak cm r

== [x, x, %X, X, X, X, 1]): tO;

== [x, x, x, x, x, 0, x]): t0O;

== [x, x, 1, x, x, 1, 0]): t3r;

== [x, x, 0, x, x, 1, 0]): tér;

chip select to DRAM controller.

dburst; "burst signal to DRAM controller.
drdcen; "clock enable read data to CPU.
rg wr b ce ak cm «r
== [x, x, X, %X, X, x, 1]): t0;
== [x, x, x, X, X, 0, x]): tO;
== [x, x, x, 0, x, 1, 0]): t3r; "wait for word
== [x, x, x, 1, x, 1, 0]): t4r;
chip select to DRAM controller.
dburst; "burst signal to DRAM controller.
drdcen; "clock enable read data to CPU.
rg wr b ce ak cm r
== [x, x, X, x, X, x, 1]): t0;
== [x, x, X, x, X, 0, x]): tO;
== [x, x, x, 0, x, 1, 0]): t4r; "wait for word
== [x, x, x, 1, x, 1, 0]): tbr;
chip select to DRAM controller.
dburst; "burst signal to DRAM controller.
drdcen; "clock enable read data to CPU.
rg wr b ce ak cm «r
== [x, x, x, x, x, x, 1]1): t0O;
== [x, x, x, x, x, 0, x]): tO0;
== [x, x, x, 0, x, 1, 0]): t5r; "wait for word
== [x, x, x, 1, x, 1, 0]): tébr;

1.

2.

3.
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dcs := cm.fb; "chip select to DRAM controller.
dburst := cm.fb & dburst; "burst signal to DRAM controller.
crdcen := cm.fb & drdcen; "clock enable read data to CPU.
np := cm.fb & drdcen; "cycle end
" rg wr b ce ak cm r
case (in3 == [x, x, x, %X, X, x, 1]): t0O;
(in3 == [x, x, x, x, X, 0, x]): tO;
(in3 == [x, x, x, 0, x, 1, 0]): tb6r; "wait for last word.
(in3 == [x, x, x, 1, x, 1, 0]): t7w;
endcase;
"write cycle.
state tlw:
dcs := cm.fb; "chip select to DRAM controller.
cack := cm.fb; "write acknowledge to CPU.
oedreg := cm.fb; "output enable write data from CPU
" rgq wr b ce ak cm r
case (in3 == [x, x, x, X, x, X, 1]): t0;
(in3 == [x, x, x, X, X, X, 0]): t2w; "
endcase;
state t2w:
dcs := cm.fb; "chip select to DRAM controller.
oedreg := cm.fb; "output enable write data from CPU
" rg wr b ce ak cm r
case (in3 == [x, x, x, X, X, X, 1]): t0O;
(in3 == [x, x, x, x, x, 0, x]): tO;
(in3 == [x, x, x, x, x, 1, 0]): t3w; "
endcase;
state t3w:
dcs := cm.fb; "chip select to DRAM controller.
oedreg := cm.fb & !drack; "output enable write data from CPU
np := cm.fb & drack; "output enable write data from CPU
" rg wr b ce ak cm r
case (in3 == [x, x, x, X, X, x, 1]): t0;
(in3 == [x, x, x, x, x, 0, x]): t0;
(in3 == [x, x, x, x, 0, 1, 0]): t3w; "write one word.
(in3 == [x, x, x, x, 1, 1, 0]): t7w;
endcase;
state t7w:
" rg wr b ce ak cm 1T
case (in3 == [x, x, x, X, X, x, 1]): t0;
(in3 == [x, x, x, x, x, 0, x]): tO;
(in3 == [x, x, x, x, x, 1, 0]): t0O; "

endcase;
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“#################
"HHHHHHHHHHHHHAARH

"generates channel
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HEHHHHBHHHA RS S HHHHEHHHHHE RSB R H RS R B U R R HUR R
CPU 1I/0 cycles
HEHHARHHH G HHHHHHHHHH AR R HHAE RSB H BB H R HHE R HHARRE

attention to ethernet controller

"generates port signal to ethernet controller

"reads error statu

declarations;

s0 = “b0O0;

sl = "b01l;

s2 = “bll;

s3 = “bl0;

in4 = [cacs, ethcs,
state_diagram [il,
state sO:

ca := cacs &
oedreg := ethcs &

case (in4

(in4
(in4d
(in4
(in4
endcase;
state sl:
ca := cacs &
oedreg := ethcs &
port := ethcs &

case (in4

(in4
(in4
(in4
(in4
endcase;
state s2:
ca := cacs &
oedreg := ethcs &
port := ethcs &
cack :=
np :=
crdcen := cacs &

case (in4
(in4
(in4

s from PAL par. read from channel attention address

ci.fb, res 1;

i0]l:

ci.fb & subwr; "channel attention, ethernet.
ci.fb; "output enable port data

ca pocir
== [x, x, x, 1]): sO;
== [x, x, 0, x]): s0O;
== [0, O, 1, 0]): sO; "
== [1, x, 1, 0]): s1; "
== [0, 1, 1, 0]): sl; "

ci.fb & subwr; "channel attention, ethernet
ci.fb; "output enable port data
ci.fb; "port signal to ethernet controller

capocir
== [x, x, x, 1]): s0;
== [x, x, 0, x]): sO;
== [0, O, 1, 0]): sO; "
== [1, %, 1, 0]): s2; "
== [0, 1, 1, 0]): s2; "

ci.fb & subwr; "channel attention to ethernet controller
ci.fb; "output enable port data

ci.fb; "port signal to ethernet controller

ci.fb; "acknowledge to CPU.

ci.fb;

ci.fb & !subwr; "read errors

capocir
== [x, x, x, 1]): sO;
== [x, x, 0, x]): sO;
== [0, O, 1, 0]): sO; "

~




"channel attention to ethernet controller

"output enable port data

3
14

& ci.fb & subwr;
capocir

= ethcs & ci.fb

-
’
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cacs

endcase

state s3

ca
oedreg
H
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vsbaclk,mast,start,dle ,dle])

([clk,dramcs, vsbcs, cacs, ethecs,dramcs |,
-> [cycle,cyst,np, enner, oeareg, oedreg, oevsba, oevsbd, crdcen, cack,

hold, vsbreq, mrq, subwr, jmpcl, jmpcO, drdcen, drack, res]

s Dec 10 15
test vectors
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dale,dcs,dwr,dwr,dburst,dle,crdcen,cack]):

NHHBEHEEURR RS RS H R R RS E SRR R H R R RS R H R R HH R R
([clk,dramcs, vsbcs, cacs, ethcs,dramcs |,

-> [cycle,cyst,np, enner, ceareg, oedreg, oevsba, oevsbd,

hold, vsbreq, subwr, burstc,drdcen, drack, res]

test vectors

P

*Dec 10 15

COHOOHNMNMOIIIDOOKND COHOHNNOVONOOHNMMNKNO
PPPPPLPLPLPLPPPP PRPLPPLLPPPLLLPP
£ NOOO0O00O00O0O00OHO nP00000100000010
L VL L U L L U L S L N T ) L S L e N L Y S LY
NNPAAO00000000000 NP HOOOOOHHOOOO0O
CEEEEEEEEEEEEW EEEEEEUCEEEEEEGOC
OMNOHOZAAAAAAAAAdA- 2 OMNOUHOAAA A 24443
d e e b b)) e e e bed b d e ) ) Tt b b bd el b)) ) bd bred b ) ) hed b
AAAAAAANAAANNANANANNANA AAANAAANAANAANAANAAANANANANANA
| JONR I R (N NN Y RO RO N N N RN A | | IR S R I Y N RO IR N I N A B |
mreserreetstear e e e e reMPErsTreyersSTre{-rmmrrree e s e M e e
HON-HOOOOOOOOOOOOO HONOOOOODOOOODOOOOO
L LY ~ -

T M OMM XX XXXKXXNX N NN drack&&&&&&x&&&&&l&

L N N T e e N N N L Y L N L T e L L N L T Y

THTUTODO0LEOOOOO0OO0OHOHOSOH X drdcenOOOOOIOOOOOOOO

O N T N N N N N LY L

burstcxxxllllllllllx burstchOOxxxxxxxxxx

SubwrxxOxxxxxxxxxxx anDerOXXXXXXlxxxxx

L N N L L N N N N NN L T e L. e Y

VSbIGQXxxxxxxxxxxxoo PRNAOHODOX XXX XOOONX XXX XO

L N L L O S L D N T S N N L L N

hOlhxxxxxxxxxxxxoo SO OX XX XNXOOONX XXX XO

L N N U N N S N L NN N L N T e e N L T N

dramselXOOOOOOOOOOOOOdram36100000000000000

L N T e e O L S L L N N . L N N N

PPLOUMXNOOOOOOOOOOOOO ethCSOOOOOOOOOOOOOO

L N L T e e e N L e Y L T e N e L e N

OO0 UXOOOOOOOOOOOOOo CNvEN NeoololooNojoloNolo o oNe)

L L T e N N L L L T N N N N N N

PN AO0UNXOOOOOOOOOOOO0O0 PN Q0 NO0O0000O0O00O0O0O0O0OO0O0

L . T e N N N L N T e e N N N N L T N

THOEOVLUXAAAAAAAAAA—AAO0 TOTHOEODUWU-AAAAAAO0OAA~N—A~A~O
OAXOODODOODODODODODLOODODOO OdAXMODOODOODODOOODOODODODO

llllllll Tl oed S e b e b ) b b bod e e el T = = = = = = Tt bed beed b ] b b bt e et b head boed T

test vectors for cpu access to memory



<

®Dec 10 15:21 1992 baio/pal/cc0.abl Page 26

end ccO




£ Supermax Field Change Notice no. 158

{l::Module: R BAIO301, BAIO302 Basic /O module.

Date: 96-01-25

e In the ﬁe]d When a TPE301 submodule is mstal]eql

L6050, Y SR

™ , Corrects the error: -

i-: The submodule interface locks up, when TPE301. acts as a master on the interface. HDLC301 and SCU302
a{e slave devices only. The operation of these submodules is independent of this error. -
Symptoms: ‘Phie submodule interface stops. System crash caused by time out on BAIO30x.

68 izm PLC€ extraction teol.'44 pin PLCC extraction tool. 20 pin PLCC extraction tool
: uPermax FCN kit 158, stock number 95101580, consisting of:

+*1. One MACH labeled "BIO261". . -
2««, One MA{‘H labeled '"BI0272".
4% Oné PROM labeled "FCN158".

N "‘.ijl g Lo TEO
S ‘-Descrlptlon'

'» All previous FCNs for this module must be made.

» Replace MACH in position U180 with MACH labeled "BI,()261" This: cifc‘uit is labeled "BIOZ60" on.. .-
',BA10301 and BAIO302. L ' CooEme T

« Replace MACH in position U186 with MACH labeled "BI()272" Th1s 01rcu1t is labeled "BIO271" on
"B‘AIO3OI and BAIO302 : ,

Sy Replace FCN PROM in position U204 with new FCN. PROM labeled "FCN158" This circuit is
" labeled 'FCN156" on BAIO301 and BAIO302. : ‘

Do not update the revision field. . On. BAIO301 and BAIO302 the field should be -
- REV: "ABCDEFGHIJK . e

FCN 158




Circuits involved:

Name Type

U180 MACH210-15]C
U186 MACH220-15JC
U204 AM?27519A]C
Previous FCN:

BAIO301: FCN156.
BAIO302: FCN156.

FCN 158




Modulnavn:
Dato:
Initialer:
Note:
Filnavn

bio261.jed
bio272.jed

Frigivelse
af
Programmerbare Komponenter

BAIO301, BAIO302

960104

kan

FCN158
Checksum Label Type
00037F85 BIO261 MACH210-15
0O00605E7 BI0272 MACH220-15

Ravarenummer

99.010.905
99.010.908




PAL list

Part no: 750000 Module: BAI0302-0 Pcb no:

Status: Final Date: 960125 Page: 1 /1

Init: KAN FCN158
Label Position Part no. Type File Checksum
BIO00O U193 99010021 PAL16R4D/2JC bio000. jed 6D57
BIOO10 U664 99010023 PAL16R6D/23JC bio010. jed 1B8E
BI0O020 U92 99010025 PAL16L8-5JC bio020. jed 358C
BI1I0030 U554 99010020 PAL16R4-7JC bio030. jed 1E15
BI0041 U175 99010025 PAL16L8-5JC bio041. jed 44FA
BIO0O50 U189 99010907 MACH220-123C bio050. jed 57CF
BIO060 U205 99010900 MACH110-123C bio060. jed 1237
BIOO70 U23 99010906 MACH210-203C bio070.jed 6878
BI0080 U26 99010027 PAL16L8D-2JC bio080. jed 5DC4
BIO090 U228 99010021 PAL16R4D/23JC bio090. jed 1EBS8
BI0O100 U40 99010021 PAL16R4D/2JC biol00. jed 1EA3
BI10112 us7 99010908 MACH220-15JC bioll2.jed CCBA
BIO121 U559 99010026 PAL16L8-7JC biol2l. jed 1DBE
BI0130 Us8 99010020 PAL16R4-7JC biol30. jed 2DC7
BI10140 u72 99010908 MACH220-153C biol40. jed 995B
B10150 u73 99010026 PAL16L8-73JC biol50. jed 4A1A
BIO160 u75 99010027 PAL16L8D-2JC biol60. jed 7C30
B10171 U78 99010908 MACH220-15JC biol71. jed 15EB
B10180 u79 99010027 PAL16L8D-2JC biol80. jed 2A9F
B10193 U108 99010908 MACH220-153C biol93.jed 903A
BI0201 Ul1l0 99010904 MACH210-12JC bio201.jed 69BC
BI0200 U147 99010904 MACH210-12JC bio200. jed FOFF
B10210 U113 99010024 PAL16R8D/2JC bio210. jed 4DEB
BI10221 Ull5 99010904 MACH210-12JC bio221l.jed 35BA
BI0230 U138 99010908 MACH220-15JC bio230. jed 2D7F
BI0O250 Ul48 99010904 MACH210-12JC bio250. jed 457D
BI10261 U180 99010905 MACH210-15JC bio261. jed 7F58
BI0272 Ul86 99010908 MACH220-15JC bio272.jed O5E7
B10281 U187 99010026 PAL16L8-73C bio281. jed 17B2
BI0290 uUl88 99010908 MACH220-15JC bio290. jed E55D
BIO300 U229 99010216 PAL20R8-5JC bio300. jed DEFO
BI1I0310 U232 99010022 PAL16R6-53C bio310. jed 2BE2
BI0320 U194 99010902 MACH110-20JC bio320. jed B930
BIO330 U228 99010216 PAL20R8-53C bio330.jed 7377
BI0O341 U195 99010904 MACH210-12JC bio341. jed E6Al
BIO350 U202 99010903 MACH120-15JC bio350. jed 73FC
BI0360 U236 99010902 MACH110-20JC bio360. jed DD36
BI10370 U241 99010902 MACH110-20JC bio370. jed 604D
BI10380 U245 99010604 PALCE16V8H-7JC/5 bio380. jed 234F
BIO391 U35 99010021 PALCE16V8H~7JC/5 bio391. jed 3718
IDxXXxXX U203 99012095 82S123AA
FCN U204 99012095 82S5123AA

* as PAL16R6

All JEDEC files are located on nessie at :
All ABL files are located on nessie at : /wd/mudv3/pal/baio302-0/abl
Files for generating ID and FCN PROMs are generated in the fab.

/wd/mudv3/pal/baio302-0/jed




Supermax Field Change Notice no. 156

Module: BAIO301, BAIO302 Basic /O module.
Date: 95-10-12. DRAFT
Category:

o Production change.

o In the field: Without any unnecessary delay.
Corrects the error:

Error in data transfer between SCSI data buffer and SCSI agent. Under certain circumstances the control
logic starts simultaneous read and write block transfers.

Symptoms: SCSI channel stops. System crash caused by time out on BAIO30x or parity error on BAIO30x.
Write data from SCSI is written in a wrong address in Global Memory.

Needed tools:
68 pin PLCC extraction tool.
Supermax FCN kit 156, stock number 95101560, consxstmg of:

1. One MACH labeled "BIO193".
2. One PROM labeled "FCN156".

Description:

o All previous FCNs for this module must be made. Replace MACH in position U108 with MACH"
labeled "BIO193". This circuit is labled "BIO191" on BAIO301 and "BIO192" on BAIO302.

o Replace FCN PROM in position U204 with new FCN PROM labeled "FCN156". This circuit is labled -
"FCN146'" on BAIO301 and "FCN155" on BAIO302.

e Do not update the revision field. On BAIO301 and BAIO302 the field should be
REV: ABCDEFGHIJK

Circuits involved:

Name Type

U108 MACH220-15JC

U204 83S123AA
Previous FCN:

BAIO301: FCN146.
BAIO302: FCN155.

FCN 156




Modulnavn:
Dato:
Initialer:
Note:
Filnavn

biol93. jed

Frigivelse
af
Programmerbare Komponenter

BAIO0302-0

951012

kan

FCN156
Checksum Label Type
0005903A BI0193 MACH220-15

Ravarenummer

99010908




Supermax Field Change Notice no. 155

Module: BAIO302
Date: 95-10-02. DRAFT
Category:

o Production change.

« In the field: when error occurs.

Corrects the error:

Clock skew between processor and memory controller. The memory controller will miss memory requests
from the processor.
BAIO cannot boot. BAIO cannot execute memory test program. BAIO stops.

Needed tools:

44 pin PLCC extraction tool.
Supermax FCN kit 155, stock number 95101550, consisting of:

1. One MACH labeled "BI0201".
2. One MACH labeled "BI0221".
3. One PROM labeled "FCN155".

Description:
¢ Replace MACH labeled "BIO200" in position U110 with MACH labeled "BI0201".
« Replace MACH labeled "BI0220" in position U115 with MACH labeled "B10221".
e Replace FCN PROM in position U204 with new FCN PROM labeled "FCN155".
» Do not update the revision field. Field should be REV: ABCDEFGHIJK

Circuits involved:

Name Type
U110 MACH210-12
U115 MACH210-12
U204 83S123AA
Previous FCN:
None

FCN 155




*

« Okt 2 14:12 1995 sendl Page 1

mailx -s"FCN155 til BAIO302" kkj <sendl
Til: Produktionen

Fra: Knud Arne Nielsen

Dato: 951002

Ang.: FCN155 til BAIO302

Sendt elektronisk via tftp

tftp -i paxmax put ./bio20l.abl /tmp/bio20l1.abl
tftp -i paxmax put ./bio221.abl /tmp/bio221.abl
tftp -i paxmax put ./bio201.jed /tmp/bio201.jed
tftp -i paxmax put ./bio221.jed /tmp/bio221.jed

tftp -i paxmax put ./fril /tmp/fril Frigivelse

ﬂs FCN155 fgplger pad papir.




Modulnavn:
Dato:

Initialer:

Filnavn

bio201. jed
bio221. jed

Frigivelse
af
Programmerbare Komponenter

BAIO302

951002

kan
Checksum Label Type
000469BC BIO201 MACH210-12
000435BA BI10221 MACH210-12

Ravarenummer
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"Dram controller DRAMA

"Address multiplexer, comparator, and counter. kan 921120
"8 bit cas address counter.

module drama;

declarations;

"Address inputs:

"ra(9:0): ras address, most significant address bits.

"ca(8:0): cas address, least significant address bits.

ra9, ra8, ra7, ra6, ra5, ra4, ra3, ra2, ral, ra0 pin;
ca8, ca7, ca6b, ca5, ca4, ca3, ca2, cal, ca0l pin;

"Address outputs:

"ma(9:0): multiplexed address bits to DRAM-array.
ma0 pin 4 istype 'reg d,buffer'; "A4 |
mal pin 6 istype 'reg d,buffer'; "A8 : |
ma2 pin 8 istype 'reg d,buffer'; "Al2 |
ma3 pin 19 istype 'reg d,buffer'; "B4 |
ma4 pin 17 istype 'reg d,buffer'; "B8
mab pin 15 istype 'reg d,buffer'; "Bl2

|
maéb pin 24 istype 'reg d,buffer'; "C4 |
ma’7 pin 30 istype 'reg d,buffer'; "Cl2
ma8 pin 43 istype 'reg d,buffer’'; "D4
ma9 pin 37 istype 'reg d,buffer'; "D12

"Internal registers:

"ri(9:0): holds the current page (ras) address.

" The content of the register is compared with
" ra(9:0) to determine if the access is within
" the current page.

ri0 node 46 istype 'reg d,buffer'; "A3
ril node 48 istype 'reg d,buffer'; "A7
ri2 node 52 istype 'reg d,buffer'; "AlS
ri3 node 54 istype 'reg d,buffer'; "B3
rid node 56 istype 'reg d,buffer'; "B7
rib node 60 istype 'reg d,buffer'; "B15
ri6 node 61 istype 'reg d,buffer'; "Cl
ri7 node 68 istype 'reg d,buffer'; "C15
ri8 node 69 istype 'reg d,buffer’'; "D1

ri9 node 76 istype 'reg d,buffer'; "D15
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"ci(9:0):

ciO
cil
ci2
ci3
ci4g
cib

cié
ci?7

cis
ci9

cc
"Control inputs.

"ale:

ale

"fct(1:0):

fctl, fctO
"clk:

clk

cas address counter. increments the cas address
during page mode accesses. Implemented with trigger
flip flops. Also used for storing RAS addresses.
bit 9 and 8 are not part of the counter.

node 45 istype 'reg t,buffer'; "Al
node 47 istype 'reg t,buffer'; "AS5
node 50 istype 'reg t,buffer'; "All
node 53 istype 'reg t,buffer'; "Bl
node 55 istype 'reg t,buffer'; "B5
node 58 istype 'reg t,buffer'; "Bll
node 63 istype 'reg t,buffer'; "C5
node 67 istype 'reg t,buffer'; "C13

node 71 istype 'reg t,buffer'; "D5
node 75 istype 'reg_t,buffer'; "D13

~e

node istype 'reg d,buffer’

Address latch enable. The address must be stored on
this signal. The cycle may or may not be a memory
access. This is determined by DRAMB.

pin;

Function code from DRAMB. Controls the function of
DRAMA.

pin;
Clock input. Inverted version af !SysClk.

pin;

"Control outputs.

"match(3:0):

matchO
matchl
match2
match3

"start:

Output signals to DRAMB. Give the results of the
comparison between ra and ri.

matchO compares bit 1,0

matchl compares bit 4,3

match2 compares bit 7,6,2

match3 compares bit 9,8,5

pin 9 istype 'reg d,buffer'; "Al4
pin 14 istype 'reg_d,buffer'; "Bl4
pin 28 istype 'reg d,buffer'; "C8
pin 39 istype 'reg d,buffer'; "D8

Output signal to DRAMB. Indicates potential
memory cycle.
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start pin istype 'reg d,buffer’';

"NOTICE: ALL PINS ARE USED.

" 20 of 32 burried registers are used

"#######################################################################
Description of function.

“#######################################################################

"Load idle: 1i

"This function is used when the DRAM controller is idle and not in page
"mode.

"ma := ra; ci := ca; ri := ra;

"ras addr cas addr ras addr

"Multiplex/count: mc

"This function is used to multiplex and count the address.
"ma := ci; ci := ci+l; ri := ri;

"cas addr cas addr + 1 ras addr

"Load page mode: 1lp

"This function is used when the DRAM controller is idle and
"in page mode. ri is compared to ra. match is set accordingly.

"ma := ca; ci := ca; ri := ra;
"cas addr cas addr ras addr
"On the first clock after ale: ci:= ci+l;
"Restart: rs

"This function is used after no match in page mode.

"ma := ri; ci := ma; ri := ri
"ras addr cas addr ras address
"Hold: hl

"do nothing.

c,z,x = .C., .Z2., .X.;

fct = [ale, fctl, fctO]:
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equations;

"#######################################################################
definition of clocks

"#######################################################################

ma9.c = clk; ma8.c = clk; ma7.c = clk; mab.c = clk; mad.c = clk;
mad.c = clk; ma3.c = clk; ma2.c = clk; mal.c = clk; maO.c = clk;
ri9.c = clk; ri8.c = clk; ri7.c = clk; ri6é.c = clk; rib5.c = clk;
rid.c = clk; ri3.c = clk; ri2.c = clk; ril.c = clk; riO.c = clk;
ci9.c = clk; ci8.c = clk; ci7.c = clk; cib.c = clk; ci5.c = clk;
cid.c = clk; ci3.c = clk; ci2.c = clk; cil.c = clk; ciO.c = clk;
match3.c = clk; match2.c = clk; matchl.c = clk; matchO.c = clk;

start.c = clk; cc.c = clk;

"#######################################################################
equations for ma(9:0)

"#######################################################################
ma9.d

(fct == [0,x,0]) & ma9.fb "hold
# (fct == [0,0,1]) & ri9.fb "restart
# (fct == [0,1,1]) & ci9.fb "count
# (fct == [1,0,x]) & ra9; "load idle
' "load page ma9 := 0
ma8.d =
(fct == [0,x%,0]) & ma8.fb "hold
# (fct == [0,0,1]) & ri8.£fb "restart
# (fect == [0,1,1]) & ci8.fb "count
# (fct == [1,0,x]) & ra8 "load idle
# (fct == [1,1,x]) & ca8; "load page
ma7.d =
(fct == [0,x,0]) & ma7.fb "hold
# (fct == [0,0,1]) & ri7.£fb "restart
# (fct == [0,1,1]) & ci7.fb "count
# (fct == [1,0,x]) & ra?7 "load idle
# (fct == [1,1,x]) & ca7; "load page
ma6.d =
(fct == [0,x,0]) & mab6.fb "hold
# (fct == [0,0,1]) & ri6.fb "restart
# (fct == [0,1,1]) & ci6.fb "count
# (fct == [1,0,x]) & rab "load idle
# (fct == [1,1,x]) & cab; "load page
mab.d =
(fct == [0,x,0]) & ma5.fb "hold
# (fct == [0,0,1]1) & rib.fb "restart
# (fct == [0,1,1]) & ci5.fb "count
# (fct == [1,0,x]) & rab "load idle
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# (fct == [1,1,x]) & cab5; "load page
mad4.d =
(fct == [0,x,0]) & mad4.fb "hold
# (fct == [0,0,1]) & rid4.fb "restart
# (fct == [0,1,1]) & cid.fb "count
# (fct == [1,0,x]) & ra4 "load idle
# (fct == [1,1,x]) & ca4; "load page
ma3.d =
(fct == [0,x%,0]) & ma3.£fb "hold
# (fct == [0,0,1]) & ri3.fb "restart
# (fct == [0,1,1]) & ci3.fb "count
# (fct == [1,0,x]) & ra3 "load idle
# (fct == [1,1,x]) & ca3; "load page
ma2.d =
(fct == [0,x%,0]) & ma2.fb "hold
# (fct == [0,0,1]) & ri2.fb "restart
# (fct == [0,1,1]) & ci2.fb "count
# (fct == [1,0,x]) & ra2 "load idle
# (fct == [1,1,x]) & ca2; "load page
mal.d =
(fct == [0,x,0]) & mal.fb "hold
# (fct == [0,0,1]) & ril.fb "restart
# (fct == [0,1,1]) & cil.fb "count
# (fct == [1,0,x]) & ral "load idle
# (fct == [1,1,x]) & cal; "load page
mal0.d =
(fct == [0,x,0]) & mal.£fb "hold
# (fct == [0,0,1]) & riO.£fb "restart
# (fct == [0,1,1]) & ciO.fb "count
# (fct == [1,0,x]) & ral "load idle
# (fct == [1,1,x]) & ca0; "load page

"#######################################################################
equations for ci(9:0) NB: T-flip flops
"#######################################################################

cig.t =
(fct == [0,0,1]) & !'ma9.fb & ci9.fb "restart load ma
# (fct == [0,0,1]) & ma9.fb & !cig9.fb "restart load ma
# (fct == [1,0,x]) & ci9.fb "load idle ci9 := 0
# (fct == [1,1,x]) & ci9.fb; "load page ci9 := 0
ci8.t =
(fct == [0,0,1]) & !ma8.fb & c¢i8.fb "restart load ma
# (fct == [0,0,1]) & ma8.fb & !ci8.fb "restart load ma
# (fct == [1,0,x]) & !ca8 & ci8.fb "load idle load ca
# (fct == [1,0,x]) & ca8 & !ci8.fb "load idle load ca
# (fct == [1,1,x]) & !ca8 & ci8.fb "load page load ca
# (fct == [1,1,x]) & ca8 & !ci8.fb; "load page load ca
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ci7.t =
(fct == [0,0,1]) & !ma7.fb & ci7.fb "restart load ma
# (fct == [0,0,1]) & ma7.fb & !ci7.fb "restart load ma
# ((fct == [0,1,1]1) # (fct == [0,1,0]) & start.fb)"count
& ci6.fb & ci5.fb & cid4.fb & ci3.fb & ci2.fb & cil.fb & ciO.fb
# (fct == [1,0,x]) & !ca7 & ci7.fb "load idle load ca
# (fct == [1,0,x]) & ca7 & !ci7.fb "load idle load ca
# (fct == [1,1,x]) & !ca7 & ci7.fb "load page load ca
# (fct == [1,1,x]) & ca7 & !ci7.fb; "load page load ca
ci6.t =
(fct == [0,0,1]) & !ma6.fb & cib6.fb "restart load ma
# (fct == [0,0,1]) & ma6.fb & !cib.fb "restart load ma
# ((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
& ci5.fb & cid4.fb & ci3.fb & ci2.fb & cil.fb & ciO.fb
# (fct == [1,0,x]) & !cab & cib6.fb "load idle load ca
# (fct == [1,0,x]) & cab & !ci6.fb "load idle load ca
# (fct == [1,1,x]) & !cab & ci6.fb "load page load ca
# (fct == [1,1,x]) & cab & !cib6.fb; "load page load ca
cib.t =
(fct == [0,0,1]) & !mab5.fb & ci5.fb "restart load ma
# (fct == [0,0,1]) & ma5.fb & !ci5.fb "restart load ma
# ((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
& cid4.fb & ci3.fb & ci2.fb & cil.fb & ciO.fb
# (fct == [1,0,x]) & !cab & cib.fb "load idle load ca
# (fct == [1,0,x]) & cab & !ci5.fb "load idle load ca
# (fct == [1,1,x]) & !cab & cib5.fb "load page load ca
# (fct == [1,1,x]) & cab & !ci5.fb; "load page load ca
ci4.t =
(fct == [0,0,1]) & !'mad.fb & ci4d.fb "restart load ma
# (fct == [0,0,1]) & mad.fb & !cid.fb "restart load ma
# ((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
& ci3.fb & ci2.fb & cil.fb & ciO. fb
# (fct == [1,0,x]) & !ca4 & cid.fb "load idle load ca
# (fct == [1,0,x]) & ca4 & !cid.fb "load idle load ca
# (fct == [1,1,x]) & !ca4d & cid.fb "load page load ca
# (fct == [1,1,x]) & ca4d & !cid.fb; "load page load ca
ci3.t = _
(fct == [0,0,1]) & !ma3.fb & ¢i3.fb "restart load ma
# (fct == [0,0,1]) & ma3.fb & !ci3.fb "restart load ma
# ((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
& ci2.fb & cil.fb & ciO.fb
# (fct == [1,0,x]) & !ca3 & ci3.fb "load idle load ca
# (fct == [1,0,x]) & ca3 & !ci3.fb "load idle load ca
# (fct == [1,1,x]) & !ca3 & c¢i3.fb "load page load ca
# (fct == [1,1,x]) & ca3 & !ci3.fb; "load page load ca
ci2.t =
(fct == [0,0,1]) & !ma2.fb & ci2.fb "restart load ma
# (fct == [0,0,1]1) & ma2.fb & !ci2.fb "restart load ma
# ((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
& cil.fb & ciO.fb
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ca
ca
ca
ca

ca
ca
ca
ca

ca
ca
ca
ca

!load

(fct == [1,0,x]) & !ca2 & ci2.fb "load idle 1load
(fct == [1,0,x]) & ca2 & !ci2.fb "load idle load
(fct == [1,1,x]) & !ca2 & ci2.fb "load page load
(fct == [1,1,x]) & ca2 & !ci2.fb; "load page load
(fct == [0,0,1]) & !mal.fb & cil.fb "restart load ma
(fct == [0,0,1]) & mal.fb & !cil.fb "restart load ma
((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
ciO.fb

(fct == [1,0,x]) & !cal & cil.fb "load idle load
(fct == [1,0,x]) & cal & !cil.fb "load idle load
(fct == [1,1,x]) & !cal & cil.fb "load page load
(fct == [1,1,x]) & cal & !cil.fb; "load page load
(fct == [0,0,1]) & !ma0.fb & c¢iO.fb "restart load ma
(fct == [0,0,1]) & maO.fb & !ciO.fb "restart load ma
((fct == [0,1,1]) # (fct == [0,1,0]) & start.fb)"count
(fct == [1,0, x]) & !ca0l & ciO.fb "load idle load
(fct == [1, O xX]) & cal & !'ciO.fb "load idle load
(fct == [1,1,x]) & !ca0l & ciO.fb "load page load
(fct == [1,1,x]) & ca0l & !ciO.fb; "load page load
(fct == [0,0,1]) # (fct == [1,0,x]) # (fct == [1,1,x]))
((£f == [0,1,1]) # (fct == [0,1,0]) & start.fb) & cc.fb "!count
((fCt == [O'Oll]) # (fCt == [1lolx]) # (fCt == [1,1,X]))

&ci7.fb & ci6.fb

#

((fct ==

&ci7.fb & cib6.fb

" load

& ci5.fb & cid.fb & ci3.fb & ci2.fb & cil.fb & ciO.fb
[0,1,1]) # (fct == [0,1,0]) & start.fb)
& ci5.fb & cid.fb & ci3.fb & ci2.fb & cil.fb & !ciO.fb;

count

"#######################################################################

equations

for

ri(9:0)

"#######################################################################

rig.d

ri8.d

ri7.d

H I 1l HIHHIH

(fct
(fct
(fct
(fct
(fct

(fct
(fct
(fct
(fct
(fct

wnununu
nmnnun

(fct
(fct

™Ml ErasreaTrme
HFHEHOOO
ROROMX
- - - - -
XX PHPEFRO
el hd bd bd bd

N N N N N

~

—r———
R OOO
- - - - -
= OKOX
¥ X =E=O
e e e
Nt N N s e’

N N NN

—r—
oo
o X
- -
= O
Ny
S ?

-2l -2 0N -2 I -2 ° 2]

OO

-2l -g)

rig.fb
ri9.fb
rig.fb
ra9
ra9;

ri8.fb
ri8.fb
ri8.fb
ra8
ra8;

ri7.fb
ri7.fb

"hold

"restart load ri
hold ri

"count

"load idle load ra
"load page hold ra

"hold

"restart load ri
hold ri

"count

"load idle load ra
"load page hold ra

"hold

"restart load ri
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# (fct == [0,1,1]) & ri7.£fb "count hold ri
# (fct == [1,0,x]) & ra7 "load idle load ra
# (fct == [1,1,x]) & ra7; "load page hold ra
ri6.d =
(fct == [0,x%,0]) & ri6.fb "hold
# (fct == [0,0,1]) & ri6.fb "restart load ri
# (fct == [0,1,1]) & ri6.£fb "count hold ri
# (fct == [1,0,x]) & rab "load idle load ra
# (fct == [1,1,x]) & rab; "load page hold ra
rib5.d =
(fct == [0,x,0]) & ri5.fb "hold
# (fct == [0,0,1]1) & ri5.fb "restart load ri
# (fct == [0,1,1]) & ri5.fb "count hold ri
# (fct == [1,0,x]) & rab "load idle load ra
# (fct == [1,1,x]) & rab; "load page hold ra
ri4.d =
(fct == [0,x,0]) & rid.fb "hold
# (fct == [0,0,1]) & rid.fb "restart load ri
# (fct == [0,1,1]) & ri4.fb "count hold ri
# (fct == [1,0,x]) & ra4d "load idle load ra
# (fct == [1,1,x]) & ra4d; "load page hold ra
ri3.d =
(fct == [0,x,0]) & ri3.fb "hold
# (fct == [0,0,1]) & ri3.fb "restart load ri
# (fct == [0,1,1]) & ri3.fb "count hold ri
# (fct == [1,0,x]) & ra3 "load idle load ra
# (fct == [1,1,x]) & ra3; "load page hold ra
ri2.d =
(fct == [0,x%x,0]) & ri2.fb "hold
# (fct == [0,0,1]) & ri2.fb "restart load ri
# (fct == [0,1,1]) & ri2.fb "count hold ri
# (fct == [1,0,x]) & ra2 "load idle load ra
# (fct == [1,1,x]) & ra2; "load page hold ra
ril.d =
(fct == [0,x%,0]) & ril.fb "hold
# (fct == [0,0,1]) & ril.fb "restart load ri
# (fct == [0,1,1]) & ril.fb "count hold ri
# (fct == [1,0,x]) & ral "load idle load ra
# (fct == [1,1,x]) & ral; "load page hold ra
ri0.d =
(fct == [0,x,0]) & riO.fb "hold
# (fct == [0,0,1]) & riO.fb "restart load ri
# (fct == [0,1,1]) & riO.fb "count hold ri
# (fct == [1,0,x]) & raO "load idle load ra
# (fct == [1,1,x]) & raO; "load page hold ra

"HEHHHHHHAHHHH RS H R AR H R R G H R R ARG H H H R R R H ARG H

" equations for match
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RS RS RS RS R R R R R R R R R R R R R

match3.d =
'ra9 & !ra8
# 'ra9 & ra8
# ra9 & !ra8
# ra9 & ra8
# !ra9 & !ra8
# 'ra9 & ra8
# ra9 & !ra8
# ra9 & ra8
# !'ra9 & !ra8
# 'ra9 & ra8
# ra9 & !ra8
# ra9 & ra8
# !'ra9 & !ra8
# !'ra9 & ra8
# ra9 & !'ra8
# ra9 & ra8
match2.d =
‘ra7 & !rab
# !ra7 & rab
# ra7 & !rab
# ra7 & rab
matchl.d =
'ra4d & !ra3
# 'rad & ra3
# rad4 & !ra3
# ra4d & ra3
matchO.d =
'ral & !ral
# !ral & ra0
# ral & !ra0
# ral & ra0l
start.d = ale;
declarations;
ra =

4]

» o o

a2

OO

'ri9.fb
!ri9.fb
ri9.fb
ri9. fb
'rig9.fb
'ri9.fb
ri9.fb
ri9.fb
!ri9.fb
!ri9.fb
ri9.fb
ri9.fb
'ri9.fb
'rig. fb
ri9.fb

ri9. fb

'ri7.fb
'ri7.fb
ri7.fb
ri7.fb

!rid.fb
trid.fb
rid.fb
rid.fb

'ril.fb
'ril.fb
ril.fb
ril.fb

o 2 2 o > P

-2 -t B -t B - B - B ¢ B - ¢

D

"2l 2l

!ri8. fb
ri8.fb
'ri8. fb
ri8.fb
'ri8.fb
ri8.fb
tri8.fb
ri8.fb
!ri8.fb
ri8.fb
!ri8.fb
ri8.fb
!ri8.fb
ri8.fb
!ri8.fb

ri8.fb

!'ri6.fb
ri6.fb
!'ri6.fb
ri6.fb

'ri3.fb
ri3.fb
'ri3.fb
ri3.fb

'ri0.fb
riO.fb
!'riO.fb
ri0.fb

-1 -2 o)

gl 0 -2l ]

"2 2l 2l

ale
ale
ale
ale
ale
ale
ale
ale
ale
ale
ale
ale
ale
ale
ale

ale

ale
ale
ale
ale;

ale
ale
ale
ale

ale
ale
ale
ale

&!rab
&!rab
&!rab
&!rab
& rab
& rab
& rab
& rab
&!rab
&!rab
&!rab
&!rab
& rab
& rab
& rab

& rab

.
r

.
14

&!ri5.fb
&!ri5.fb
&!ri5.fb
&!ri5.fb
& ri5.fb
& ri5.fb
& ri5.fb
& ri5.fb
&!ri5.fb
&!ri5.fb
&!ri5.fb
&!ri5.fb
& ri5.fb
& ri5.fb
& ri5.fb

& ri5.fb

[ra9,ra8,ra7,rab,ra5,ra4,ra3, ra2, ral, ral];

o 2 2 o 4 g}

!ra2
!ra2
!ra2
!ra2
!ra2
!ra2
!ra2
!ra2
raz
ra2
ra2
ra2
ra2
ra2
ra2

ra2

&!ri2.fb
&!ri2.fb
&!ri2.fb
&!ri2.fb
&!ri2.fb
&!ri2.fb
&!ri2.fb
&!ri2.fb
& ri2.fb
& ri2.fb
ri2.fb
ri2.fb
ri2.fb
ri2.fb
ri2.fb

ri2.fb

"2 J - < T - B < H -t -t 1 I 4

-2 I -t B - E -« B~ ¢ I ¢

o)}
[

al
al
al
al
al
al
al
al
al
al
al
al
al

al




ca
ma
ri
ci

test vectors

([clk, ale, fctl, fctO,ra,cal
-> [ma, ri, cil):

" 110 ra ca
[c,1,0,x, “h000, “hOff] -> [
[c,0,1,1, “hlll, ~h022] -> [

ma
~“h000,
“hOff,

[ca8,ca7,cab,ca5,ca4,ca3,ca2,cal,cal];
[ma9, ma8,ma7,ma6,ma5,mad4,ma3, ma2,mal, mal];
[ri9,ri8,ri7,ri6,ri5,ri4,ri3,ri2, ril, ri0];
[ci9,ci8,ci7,ci6,ci5,cid,ci3,ci2,cil,ciO];

ri
“h000,
“h000,

ci
“hOff
“h000

"load

B_
c
L]
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(c,0,1,1,
[clolxlol
" 110
[clllolxl
[clolllll
[clolllll
[c,0,x,0,
" 110
[clllolxl
[c,0,1,1,
[(:l ()l 1‘/ 1"
[c,0,x,0,
" 110
[clllolxl
[(:, ()l ]'I 1‘[
[c,0,1,1,
[c,0,x,0,
" 110
[C:I 1 I()l };l
[c,0,1,1,
[C:I C)l 1" ]'I
[(:I ()l }{I ()I
" 110
[clllolxl
[c,0,1,1,
[c,0,1,1,
[clolxlol
" 110
[c,1,0,x,
[clolllll
[c,0,1,1,
[clolxlol
" 110
[c,1,0,x,
[Clolllll
[clolllll
[clolxlol
" 110
[c,1,0,%,
[clolllll
[(:I()l 1! ll
[c,0,x%,0,
" 110
[clllolxl
[c,0,1,1,
[clolllll
[clolxlol
" 110
[c,1,0,x,
[clolllll
[c,0,1,1,
[c,0,x,0,
" 110
[clllolxl
[c,0,1,1,
[c,0,1,1,

~

“hlll,
“hll1l,
ra
~h000,
“hl1l1l,
“hlll,
"hll1l,
ra
"hl1l1l,
“haaa,
“haaa,
“haaa,
ra
“h222,
“haaa,
“haaa,
“haaa,
ra
“h333,
“haaa,
“haaa,
“haaa,
ra
“h444,
“haaa,
“haaa,
“haaa,
ra
“h555,
“haaa,
“haaa,
“haaa,
ra
“h666,
“haaa,
“haaa,
“haaa,
ra
“h777,
“haaa,
“haaa,
“haaa,
ra
“h888,
“haaa,
“haaa,
“haaa,
ra
“h999,
“haaa,
“haaa,
“haaa,

ra
“haaa,
“haaa,
“haaa,

“h022]
“h022]
ca
“hlff]
“h022]
“h022]
“h022]
ca
“hOee]
“haaa]
“haaal]
“haaal]
ca
“hldd]
“haaal
“haaal]
“haaal]
ca
“hOcc]
“haaal
“haaal]
“haaal]
ca
“hlbb]
“haaal
“haaal]
“haaal
ca
“hOaa]
“haaal]
“haaal
“haaa]
ca
“h199]
“haaal
“haaal
“haaal]
ca
“h088]
“haaal
“haaal]
“haaal]
ca
“hl177]
“haaal]
“haaal]
“haaa]
ca
“h066]
“haaal]
“haaal]
“haaal
ca
“h155]
“haaal
“haaa]l

->
->

->
->
->
->

->
->
->

->
->
->
->

->
->
->
->

->
->
->
->

->
->
->
->

->
->
->
->

->
->
->
->

->
->
->
->

->

->
->

->
->
->

~e e e e e e e e ~ e

e ~reTe e

e e e L B s B s ¥ |

e e

e

“h000,
“h000,
ma
“h000,
“hlff,
“h100,
“h100,
ma
“hll1,
“hOee,
“hOee +
“hOee +
ma
“h222,
“hldd,
“hldd +
“hldd +
ma
“h333,
“hOcc,
“hOcc +
“hOcc +
ma
“h444,
“hlbb,
“hlbb +
“hlbb +
ma
“h555,
“hOaa,
“hOaa +
“hOaa +
ma
“h666,
“h199,
"hl199 +
"h199 +
ma
“h777,
“h088,
“h088 +
“h088 +
ma
“h888,
“h177,
“h177 +
“h1l77 +
ma
“h999,
“h066,
“h066 +
“h066 +
ma
“haaa,
“h155,
“h1l55 +

[y =
- -

=
~

“h000,
“h000,
ri
~h000,
“h000,
~h000,
~h000,
ri
“hlll,
“hl1l1l,
“hlll,
“hlll,
ri
“h222,
“h222,
“h222,
“h222,
ri
“h333,
“h333,
“h333,
“h333,
ri
“h444,
“h444,
“h444,
“h444,
ri
“h555,
“h555,
“h555,
“h555,
ri
“h666,
"h666,
“h666,
"h666,
ri
“h777,
“h777,
“h777,
“h777,
ri
“h888,
“h888,
~h888,
“h888,
ri
“h999,
"h999,
“h999,
"h999,
ri
“haaa,
“haaa,
“haaa,

“h001
“h001
ci
“hlff
“h100
"h1l01
“hi101
ci
“hOee
“hOee
“hOee
“hOee
ci
“hldd
“hldd
“hldd
“hldd
ci
“hOcc
“hOcc
“hOcc
“"hOcc
ci
“hlbb
“hlbb
“hlbb
“hlbb
ci
“hQaa
“hOaa
“hQaa
“hQaa
ci
“hl1l99
“h199
“hl1l99
“h199
ci
“h088
“h088
“h088
“h088
ci
“hl177
“hl177
“hl77
“hl77
ci
“h066
“h066
“h066

“h066

Ccl
“h155
“hl55
“h155

NN - NN NN NN NNH NN NN NN

NN

e No Ne N

NS Ne N N

S bd Ced bead led bed Sed bead

g
€
M

£ e
E

588

et beneed e hd

o] 0
o =
o

el bed e ed
Uifé'w
c
»

o383+

ceo0 oc

XD =X
a Q

old

=

288K
ce0
X XD

Q

old

we We “wo “wo

£ 0
X0
Q

555 :;‘s:a»-
%

old

e bd b ed e b bed b e e e el

e Ne No “o
-
=

o}
o
Q

c
]

Ne Ne No wo
- -
= =

b bend el b

oE
= X
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Q

e

g8 3K
o¢c

= X

o
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53 -
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" X
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[c,0,x,0,
" 11
[clllol r
(c,0,1,1,
[cl Ill 14
[C:l ’ ){I 14
" 1
[c,1,0,x,
[(:I 14 ]'I 14
[C:I 4 1 r r’
[cl lxl 4
" 1
[c,1,0,x%,
[cl lll 14
[C:I r ]'I ’
[cl le 14
" 1
[cl IOI ’
[cl Ill r
[c,0,1,1,
[c,0,x,0,
” 1
[cl IOI I
[CJI 14 ]'l
[c,0,1,

’ }{I

= ~—
0aa o
HFOOFRHFOOHRHFOOFHOORHFOOKRMKOORHFOOKRH OOOKFOOOHFFOOOKRKFOOORKHFOOO

OFROX OFROXOROXOROXOHOXOHOXORFRONXO OFHRERXOOFRHEXOORREXOOREXOORENX OO0

1
[ 14 ’ 1 14

[ lll I
[ 14 IOI ’
" 1
[cl I]'I ’
[cl Ill 4
[c,0,0,1,
" 1
[cl Ill r
[c,0,1,0,
[c,0,0,1,
" 1
[cl Ill I’
[cl Ill ’
[C:I ’ ()l r
" 1
[c,1,1,x,
[C:I I 4 ]'l ’
[c,0,0,1,
”" l
[cl Ill 4
[cl Ill V4
[cl IOI ’
" 1
[cl Ill 14
[cl Ill r
[c,0,0,1,
”n 1

“haaa,
ra
“hbbb,
“haaa,
"haaa,
“haaa,
ra
“hccce,
“haaa,
“haaa,
“haaa,
ra
“hddd,
“haaa,
“haaa,
“haaa,
ra
“heee,
“haaa,
“haaa,
“haaa,
ra
“hfff,
“haaa,
“haaa,
“haaa,

ra
~h000,
~h111,
~h111,
ra
~h000,
~h111,
~hl11,
ra
~h111,
~h111,
~h111,
ra
~h222,
~hl11,
~h111,
ra
~h333,
~h111,
~hl111,
ra
~h444,
~h111,
~h111,
ra
~h555,
“hl111,
~h111,
ra

“haaal]
ca
“h044]
“haaal]
“haaal]
“haaal]
ca
“h133]
“haaal
“haaal]
“haaal
ca
“h022]
“haaa]
“haaa]
“haaal
ca
"hlll]
“haaa]
“haaal
“haaal
ca
“h000]
“haaa]
“haaal
“haaa]

ca
“"hOff]
“h022]
~h022]
ca
"hlff]
“h022]
“h022]
ca
“hlee]
“h022]
"h022]
ca
“h0dd]
"h022]
“h022]
ca
“hlcc]
“h022]
"h022]
ca
“hObb]
“h022]
“h022]
ca
"hlaa]
“h022]
“h022]
ca

->
->
->
->

->
->
->
->

->
->
->
->

->
->
->

->
->
->
->

->
->
->

->
->
->

->
->
->

->
->
->

->
->
->

->
->
->

->
->
->

~

Feere ~cserrtem

~es ~ ey e e e e ~ e ~ e e ~eee e e e

~mree

“h1l55 +
ma
“hbbb,
“h044,
“h044 +
“h044 +
ma
“hccc,
“h133,
“hl133 +
“hl33 +
ma
“hddd,
“h022,
“h022 +
“h022 +
ma
“heee,
“hl1ll1l,
“h1l1l1l +
“"h1l1ll +
ma
“hfff,
~h000,
“h000 +
“h000 +

ma
“hOff,
"hOff,
“h000,
ma
"hlff,
"hlff,
“h000,
ma
“hlee,
"hlee,
"hlll,
ma
“h0d4q,
“h0dd,
"h222,
ma
“hlcc,
“hlcc,
“h333,
ma
“hObb,
“hObb,
“h444,
ma
“hlaa,
“hlaa,
"h555,
ma

1,

Y
-

e
~

[y
-

“haaa,
ri
“hbbb,
“hbbb,
“hbbb,
“hbbb,
ri
“hccce,
“hccc,
“hcce,
“hccece,
ri
“hddd,
~hddd,
“hddd,
“hddd,
ri
“heee,
“heee,
“heee,
“heee,
ri
"hfff,
“hfff,
“hfff,
“hfff,

ri
~h000,
“h000,
~h000,
ri
~h000,
“h000,
~h000,
ri
“hl1l1l,
“hll1l,
“hlll,
ri
“h222,
“h222,
“h222,
ri
“h333,
“h333,
“h333,
ri
“h444,
“h444,
“h444,
ri
“hb555,
“h555,
“hb555,
ri

“hl55
ci
“h044
“h044
“h044
“h044
ci
“hl133
“hl33
“hl133
“hl1l33
ci
“h022
“h022
“h022
“h022
ci
“hlll
“hlll
“hlll
“hlll
ci
“h000
“h000
“h000
“h000

ci
“"hOff
“h000
“hOff
ci
“hlff
“h100
“hlff
ci
“hlee
“"hlee
“hlee
ci
“h0odd
“h0dd
“h0odd
ci
“"hlcc
“hlcc
“hlcc
ci
“hObb
“hObb
“hObb
ci
“hlaa
“hlaa
“"hlaa
ci

NN NN NN NN

NN

e Ne N N
-
=

e NS o “wo
- -
s =

-
=

old

o838+ o8
o]
o
o))

cc
X X

e Ne No o
-
=

old

R bt d b b Ced b

€0
X o
Q

=
]

e Ne No “o

old

g~ D383 34H

o)
o7

X

ceo0

e ) b bd

mux
"hold

];"load pa
]: "hold
]; "restart
1; "load pa
1:; "hold
]; "restart
]:;"load pa
1; "hold
]1: "restart

]:;"load pa
]1;"hold
]; "restart

1:"load pa
]1:"hold

1

]1:"load pa
1:; "hold

]: "restart

;"load pa
; "hold
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User pre-assignments:

mal PIN 4
mal PIN 6
ma2 PIN 8
ma3 PIN 19
ma4 PIN 17
mab5 PIN 15
mab PIN 24
ma7 PIN 30
ma8 PIN 43
ma9 PIN 37
matchO PIN 9
matchl PIN 14
match2 PIN 28
match3 PIN 39
ri0 NODE 46
ril NODE 48
ri2 NODE 52
ri3 NODE 54
ri4 NODE 56
rib NODE 60
ri6 NODE 61
ri7 NODE 68
ri8 NODE 69
ri9 NODE 76
cio NODE 45
cil NODE 47
ci2 NODE 50
ci3 NODE 53
ci4d NODE 55
cib NODE 58
cib NODE 63
ci? NODE 67
ci8 " NODE 71
ci9 NODE 75

---------- Dedicated Inputs --------

PIN:10 --> rab

PIN:11 --> ale

PIN:32 --> fctl

PIN:33 --> fctO

—————————— Clock Inputs ~-------———---
PIN:13 --> clk

PIN:35 --> ra2
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Inputs routed to block: ra2 ral ra0O ca2 cal ca0O ale fctl fctO0 ma2.FB
ri2.FB ci2.FB mal.FB ril.FB cil.FB maO.FB riO.FB ciO.FB start.FB

Controls on block:

RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

A0 (PIN :2 ) -->
PIN INPUT
PRODUCT TERMS

Al (NODE:45 ) -->
INTERNAL FEEDBACK

ca8
DOWN

ciO.T (pts=6)

PRODUCT TERMS LOCAL
A2 (PIN :3 ) -->

PIN INPUT .. ra8

PRODUCT TERMS : DOWN

A3 (NODE:46 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

A4 (PIN :4 ) --—>
PIN OUTPUT
PRODUCT TERMS

A5 (NODE:47 ) -->
INTERNAL FEEDBACK

ri0.D (pts=2)
DOWN

oo oo

ma0.D (pts=5)
DOWN

cil.T (pts=6)

Y YY

PRODUCT TERMS LOCAL
Ab (PIN :5 ) -->

PIN INPUT : ra9

PRODUCT TERMS : UP2

A7 (NODE:48 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

A8 (PIN :6 ) -->
PIN OUTPUT

ril.D (pts=2)
LOCAL

e o0

mal.D (pts=5)

PRODUCT TERMS LOCAL
A9 (NODE:49 ) -->

PRODUCT TERMS : UP1
Al0 (PIN :7 ) --> ,

PIN INPUT : cab

PRODUCT TERMS : DOWN

All (NODE:50 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

Al2 (PIN :8 ) -->
PIN OUTPUT

ci2.T (pts=6)
DOWN

e oo

ma2.D (pts=5)

PRODUCT TERMS LOCAL
Al3 (NODE:51 ) -->
PRODUCT TERMS : UP2

Al4 (PIN :9 ) -->
PIN OUTPUT
PRODUCT TERMS

Al5 (NODE:52 ) -->

match0.D (pts=4)
LOCAL
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INTERNAL FEEDBACK

: ri2.D (pts=2)
: LOCAL

PRODUCT TERMS
Block A resource summary:
USED FREE UTILIZATION
product terms 43 21 67.2%
macro cells 16 0] 100.0%
pins 8 0o 100.0%

Inputs routed to block: ra5 rad4 ra3 ca5 cad ca3 ale fctl fctO ma5.FB
ri5.FB ci5.FB ma4.FB ri4.FB ci4.FB ma3.FB ri3.FB ci3.FB ci2.FB cil.FB
ciO.FB start.FB

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

BO (PIN :21 ) -->
PIN INPUT
PRODUCT TERMS

Bl (NODE:53 ) -->
INTERNAL FEEDBACK

ca7
DOWN

e oo

ci3.T (pts=6)

PRODUCT TERMS LOCAL
B2 (PIN :20 ) -->

PIN INPUT : rab

PRODUCT TERMS : DOWN

B3 (NODE:54 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

B4 (PIN :19 ) -->
PIN OUTPUT
PRODUCT TERMS

B5 (NODE:55 ) -->
INTERNAL FEEDBACK

ri3.D (pts=2)
DOWN

ma3.D (pts=5)
DOWN

cid4d.T (pts=6)

oo oo

PRODUCT TERMS LOCAL
B6 (PIN :18 ) --> _

PIN INPUT : ra7

PRODUCT TERMS : UP2

B7 (NODE:56 ) =-->
INTERNAL FEEDBACK
PRODUCT TERMS

B8 (PIN :17 ) -->
PIN OUTPUT

rid.D (pts=2)
LOCAL

ma4.D (pts=5)
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PRODUCT TERMS : LOCAL
B9 (NODE:57 ) -->

PRODUCT TERMS : UP1
B10 (PIN :16 ) -->

PIN INPUT : ca3

PRODUCT TERMS : DOWN

Bll (NODE:58 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

Bl12 (PIN :15 ) -->
PIN OUTPUT

ci5.T (pts=6)
DOWN

e oo

mab5.D (pts=5)

PRODUCT TERMS LOCAL
B13 (NODE:59 ) -->
PRODUCT TERMS : UP2

Bl14 (PIN :14 ) -->
PIN OUTPUT
PRODUCT TERMS

B15 (NODE:60 ) =-->
INTERNAL FEEDBACK
PRODUCT TERMS

matchl.D (pts=4)
LOCAL

ri5.D (pts=2)
LOCAL

Block B resource summary:

USED FREE UTILIZATION

product terms 43 21 67.2%
macro cells 16 0 100.0%
pins 8 0 100.0%

Inputs routed to block: ra7 ra6é ca7 cab ale fctl fctO ma7.FB ri7.FB ci7.FB
ma6.FB ri6.FB ci6.FB ci5.FB ci4.FB ci3.FB ci2.FB cil.FB ciO.FB start.FB
cc.FB

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

co (PIN :24 ) -->
PIN OUTPUT
PRODUCT TERMS

C1 (NODE:61 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

c2 (PIN :25 ) -->
PIN INPUT : cad

ma6.D (pts=5)
LOCAL

se oo

ri6.D (pts=2)
UP1
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PRODUCT TERMS : UP1
C3 (NODE:62 ) -->
PRODUCT TERMS : NOT USED
Cc4 (PIN :26 ) -->
PIN INPUT : cab
PRODUCT TERMS : DOWN

C5 (NODE:63 ) -->

INTERNAL FEEDBACK ci6.T (pts=6)

PRODUCT TERMS LOCAL
C6 (PIN :27 ) -->

PIN INPUT : ra3

PRODUCT TERMS : DOWN

Cc7 (NODE:64 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

C8 (PIN :28 ) ~->
PIN OUTPUT

cc.D (pts=6)
LOCAL

match2.D (pts=4)

oe oo

PRODUCT TERMS LOCAL
(04°) (NODE:65 ) -->

PRODUCT TERMS ¢ NOT USED
Cl10 (PIN :29 ) -->

PIN INPUT : ca0l

PRODUCT TERMS : NOT USED
Cll (NODE:66 ) -->

PRODUCT TERMS : DOWN

C12 (PIN :30 ) -->
PIN OUTPUT
PRODUCT TERMS

Cl3 (NODE:67 ) =-->
INTERNAL FEEDBACK

ma7.D (pts=5)
LOCAL

ci7.T (pts=6)

PRODUCT TERMS LOCAL
Ccl14 (PIN :31 ) -->

PIN INPUT : rad

PRODUCT TERMS : UP1

Cl5 (NODE:68 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

ri7.D (pts=2)
LOCAL

Block C resource summary:

USED FREE UTILIZATION
product terms 36 28 56.3%
macro cells 13 3 81.3%
pins 8 0 100.0%

Inputs routed to block: ra9 ra8 ra5 ra2 ca8 ale fctl fctO ma9.FB ri9.FB
ci9.FB ma8.FB ri8.FB ci8.FB ri5.FB ri2.FB

Controls on block:
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RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

baio/pal/drama.fit Page 6

Resource allocation to macro cells:

DO (PIN :43 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:69 ) -~->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :42 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:70 ) -->
PRODUCT TERMS
(PIN :41 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:71 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :40 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:72 ) -->
PRODUCT TERMS
(PIN :39 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:73 ) -->
PRODUCT TERMS
(PIN :38 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:74 ) -->
PRODUCT TERMS
(PIN :37 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:75 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :36 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:76 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

Block D resource

ma8.D (pts=5)
LOCAL

se oo

ri8.D (pts=2)
UP1

(X Y]

start.D (pts=1)
UP1

UP1

cal
NOT USED

ci8.T (pts=4)
LOCAL

ae oo

ca2
NOT USED

DOWN

match3.D (pts=16)
LOCAL

UP1

ra0
UP2

NOT USED

ma9.D (pts=4)
LOCAL

ci9.T (pts=3)
LOCAL

e oo

ral
NOT USED

o oo

ri9.D (pts=2)
LOCAL

summary:
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USED FREE UTILIZATION

product terms 37 27 57.8%
macro cells 12 4 75.0%
pins 8 0 100.0%

CHIP resource summary:

USED FREE UTILIZATION

product terms 159 97 62.1%
macro cells 57 7 89.1%
pins 38 0 100.0%

e e +
| input --> path : signal |
L L ettt ettt +
0 --> pin route of C10 : cal
1 --> internal route of D2 : start.FB
2 -——>
3 -—> :
4 --> internal route of A3 : riO.FB
5 --> internal route of All : ci2.FB
6 --> pin route of INPUT3 : fctl
7 --> pin route of INPUT4 : fcto
8 --> internal route of A7 : ril.FB
9 --> internal route of AlS5 : ri2.FB
10 -->
11 --> internal route of A4 : maO.FB
12 --> pin route of D10 : ra0
13 --> pin route of INPUT5 : ra2
14 --> internal route of Al : ciO.FB
15 --> internal route of A8 : mal.FB
16 --> pin route of INPUT1 : ale
17 --> pin route of D14 : ral
18 --> internal route of A5 : cil.FB
19 --> internal route of Al2 : ma2.FB
20 --> pin route of D4 : cal
21 --> pin route of D6 : ca2

19 of 22 routes used (utilization = 86.4%)
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et +
| input --> path : signal |
e e —— - = — +
0 --> internal route of B7 : rid.FB
1 --> internal route of D2 : start.FB
2 --> internal route of Al : ciO.FB
3 --> pin route of INPUT3 : fctil
4 --> pin route of INPUT4 : fcto
5 --> internal route of All : ci2.FB
6 --> internal route of A5 : cil.FB
7 --> internal route of B3 : ri3.FB
8 --> internal route of Bll : ci5.FB
9 --> internal route of B5 : cid.FB
10 --> pin route of INPUTO : rab
11 --> pin route of B1lO : ca3
12 --> internal route of B4 : ma3.FB
13 --> pin route of C2 : ca4
14 --> pin route of C4 : cab
15 --> pin route of C6 : ra3
16 --> pin route of INPUT1 : ale
17 --> internal route of Bl5 : rib5.FB
18 --> internal route of Bl2 : ma5.FB
19 --> pin route of Cl4 : rad
20 --> internal route of Bl : ci3.FB
21 --> internal route of B8 : mad.FB

22 of 22 routes used (utilization = 100.0%)

B T kel +
| input --> path : signal |
Bttt ittt e T Tl +
0 --> pin route of INPUT1 : ale
1 --> internal route of Cl2 : ma7.FB
2 --> internal route of C13 : ci7.FB
3 --> pin route of INPUT3 : fctl
4 --> pin route of B2 : rab
5 --> internal route of Bl : ci3.FB
6 --> internal route of A5 : cil.FB
7 --> internal route of CO : ma6.FB
8 --> internal route of Bll : ci5.FB
9 --> internal route of D2 : start.FB
10 -——>
11 --> pin route of INPUT4 : fcto
12 --> internal route of C15 : ri7.FB
13 --> internal route of B5 : cid.FB
14 --> internal route of Al : ciO.FB
15 --> internal route of Cl : ri6.FB
16 --> pin route of AlO : cab
17 --> pin route of BO : ca7
18 --> internal route of All : Ci2.FB
19 --> internal route of C5 : ci6.FB
20 --> pin route of B6 : ra7
21 --> internal route of C7 : cc.FB
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21 of 22 routes used (utilization = 95.5%)

et P +
| input --> path : signal |
et +

0 -—->

1 --> internal route of B15 : ri5.FB

2 -->

3 --> pin route of A6 : ra9

4 -

5 -——> |

6 -->

7 --> pin route of INPUT4 : fcto

8 ~--> pin route of INPUT1 : ale

9 --> pin route of AQ : ca8

10 --> pin route of A2 : ra8

11 --> internal route of AlS5 : ri2.FB

12 --> pin route of INPUTO : rab

13 --> pin route of INPUTS5 : ra2

14 --> internal route of D15 : ri9.FB

15 --> pin route of INPUT3 : fctl

16 --> internal route of D13 : ci9.FB

17 --> internal route of D12 : mag9.FB

18 -=>

19 --> internal route of D5 : ci8.FB

20 --> internal route of DO : ma8.FB

21 --> internal route of D1 : ri8.FB

16 of 22 routes used (utilization = 72.7%)

CHIP route summary: 78 of 88 routes used (utilization = 88.6%)

Routing Table:

BLOCK SIGNAL
...D ra9
ee.D ra8
..C. ra7
..C. rab
.B.D rab
.B.. rad
.B.. ra3
A..D ra2
A... ral
A... ral
«..D ca8
..C. ca7
..C. cab
.B.. cab

.B.. ca4d
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.B.. ca3
A... ca2
A... cal
A... cal
ABCD ale
ABCD fctl
ABCD fcto
es e clk
«..D ma9.FB
«s.D ri9.FB
«esD ci9.FB
«..D ma8.FB
eeeD ri8.FB
«eoD ci8.FB
..C. ma7.FB
..C. ri7.FB
..C. ci7.FB
..C. mab6.FB
..C. ri6.FB
..C. ci6.FB
.B.. ma5.FB
.B.D ri5.FB
.BC. ci5.FB
.B.. ma4.FB
.B.. rid.FB
.BC. cid.FB
.B.. ma3.FB
.B.. ri3.FB
.BC. ci3.FB
A... ma2.FB
A..D ri2.FB
ABC. ci2.FB
A... mal.FB
A... ril.FB
ABC. cil.FB
A... ma0.FB
A... ri0O.FB
ABC. ciO.FB
ABC. start.FB
..C. cc.FB

Current partitioning requires 78 routes.

: : eliapran Y% -92
SDEVICE MACH210A fit drama.tt3 A Vs s frremelPC vl / 2-7

SPINS 38 ra9:5 ra8:3 ra7:18 ra6:20 ra5:10 ra4:31 ra3:27 ra2:35 ral:36
ra0:38 ca8:2 ca7:21 ca6:7 ca5:26 cad:25 ca3:16 ca2:40 cal:41 cal0:29 ale:11
fctl:32 fct0:33 clk:13 match3+:39 maO+:4 mal+:6 ma2+:8 ma3+:19 mad+:17
maS5+:15 ma6+:24 ma7+:30 ma8+:43 ma9+:37 match0O+:9 matchl+:14 match2+:28
start+:42

SNODES 21 ci7:67 ci6:63 cc:64 ci5:58 cid:55 ci3:53 ci2:50 cil:47

ciO:45 ci8:71 ci9:75 ri0:46 ril:48 ri2:52 ri3:54 rid:56 ri5:60

ri6:61 ri7:68 ri8:69 ri9:76
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rash=high
raslzhigh
fet1
feto

rash=rash
rasl-rasl
fett
oeram=write
ack=write
oewd=write

rash=rash
rasl=rasl
fett

feto
case=m
caso=odd
ceramurite
ack=write
mr

oewd=write

d

feto

ocewd=write P 1

CAS feso

Gen. casorods

case=odd
oeram:=write
et

rq start

oewd=write
rq
rq start
rash=rash
raslrasl
P@ fetl

oewd:=write

rq

match TO rq start
rq
_______ _ icase |
_______________ rq start {caso |
______ )
] I 1]
| rash=rash i
\raslrasl | rash
| fetl i
i | rasl
match wait { ack=write | case
{ oewdurite | caso
wait .
rash=rash |
raslrasl 5
fetl E
oceramawrite|
2| | X2
ack=write |
| cendeurite_|
wait WAT {rash
match wait _wait H i
~~~~~~~~~~~~~~ {rasl
""""""""""""""" !
rash=rash
raskrasl|

X3

X5
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write burstdm

wait

wait

wait

write burstdm odd

rash:rash
raskras!
case=odd
caso=odd
fetl

fcto
oeram

rash=rash
raskrasl
casosburst
oee=odd
oeo=odd
fetl

oeram
rdcen

rash=rash
rasl-rasl
oee

fetl
oeram
rdcen

rash=rash
raslkrasl
case

oeo

fetl
oeram
rdcen

rash:rash
rasl-rasl
ceo

fetl
oeram
rdcen

rash=rashi
raskrasl
caso

oee

fetl
oeram
rdeen

rash=rash
raskrasl
oee

fetl

raslkrasl

oeo
fetl
oeram
rdcen

write burstdm odd

rash=rash
raskrasl
case=odd
caso=odd
fetl

fcto
oeram

Cé6

rash=rash
raskrasl
oceo

fetl

oeram=burstdm
rdcen=burstdm

rash=rash X

rasirasl X

case=burstdm

fetl=X

fct@=burstdm
oeram=burstdm

wait

rash-rash X
raskrasi X
case=burstdm
oeo=burstdm
fetlsX
fct@=burstdm
oeram-burstdm
rdcenburstdm

rash=rash X
raslrasl X
caso=burstdm
cee=burstdm
fetl=X
fct@=burstdm
oeram=burstdm

rdcen=burstdm

rash=rash rq
raslrasl rq
oee-oee
oeo0eo
rctl=a
rdcen

C9

rash:rash X
raslrasl X
oee=burstdm
fetlsX
oeram=burstdm
rdcenzburstdm

rash=rash rq
raskrasl rq

Fct1=r;

rash=rash X
raskrasl X
casoburstdm
oee-burstdm
fet1=X
oeram=burstdm
rdcenzburstdm

rash=rash X
raslrasl X
case:burstdm
oeo-burstdm
fetlX
fet@=burstdm
oeram=burstdm
rdcenzburstdm

rashirash X
raskrasl X
oeo=burstdm
fetl=X
oeram=burstdm
rdcen=burstdm

write

rash=rash
rasl-ras
fett

fcto
caso=odd
case=0dd
e

ack

oewd

rash=rash X
raskrasl X
fet1=X
ack=burstdm
oewd=burstdm

wait

Cl2

{fetl=X

i rashzrash X
! raskrasl X

E ack=burstdm
5 cewd:burstdm

rash=rash X

raslkrasl X
case=burstdm
fet1=X

fect@=burstdm
ack=burstdm
oewd=burstdm

X = burstdm rq

wait

CI3| |~

wait

i'rash=rash X
raskrasl X
casozburstdm
feti=X
ack=burstdm
oewd=burstdm

rash=rash X
raskrasl X
fet1=X
ack=burstdm
| oewd=burstdm
{rashsrash X
raskrasl X
caso=burstdm
fetl=X
ack=burstdm
oewd=burstdm

rash=rash X
raskrasl X

fetlzburstdm
ack=burstdm
oewd:burstdm

rash:rash
raslzrasl X
case sburs
fetl=X
feto

ack=burstdm
oewd=burstdm

X

tdm
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"Dram controller DRAMB
"Generation of control signals kan 921210
"signal mr added émyé‘/ ﬁq«/&éé WEC3:e) 2 jpuv 264,-512
module dramb;
declarations;
drambd device 'mach210a‘;
"#######################################################################

input signals
"#######################################################################

X, z, ¢ = .X., .Z2., .C.;

"input signals from DRAMA

match3 pin 4; "compares current ras address with new address
match?2 pin 3; "compares current ras address with new address
matchl pin 2; "compares current ras address with new address
matchO pin 35; "compares current ras address with new address

"input signals from processor

ale pin 36; "address latch enable from processor ‘.
ah pin 38; "most significant address bit. Selects rash/rasl
al pin 39; "least significant address bit. Selects caso/case
| be3 pin 26; "byte enable 3 . corresponds to data(31:24)
’ "enables we3 during write cycles.
!bez pin 9; "byte enable 2 . corresponds to data(23:16)
"enables we2 during write cycles.
lbel pin 8; "byte enable 1 . corresponds to data(l7: 8)
’ "enables wel during write cycles.
!beo pin 6; "byte enable 0 . corresponds to data( 7: 0)
enables we0O during write cycles. M&} SH~57
twrite pin 11; " write cycle
!cs pin 32; "external address deconding to select DRAM

"valid together with start.

tburst pin 5; "burst signal from processor. Only significant
"during read cycles. burst read cycles will be
"four words.

!burstdm pin 33; "burst signal from DMA device. Both read and write
"bursts are performed. DMA bursts end on durstdm.

wait pin 10; "delayes DRAM cycles. Data handshake.

ref pin 7; "refresh clock. 16 micro seconds cycle time. sync




Jan

clk pin

13;

"Total number of inputs 17

"HEHHH SRR

"30 ns clock cycle.

5 10:36 1993 baio/pal/dramb.abl Page 2

Inverted version of

1SysC1k.

HHEHH SRR RS R R R R R R R R R

outputs

"RERSHEHEHEH R R R R R R R R R R R R R R R

"Output signals to DRAMA

fctl .
fcto

pin
pin

"Output to odd address latch

lo pin

"Outputs to

rash

rasl

cas_e

cas_o

we3 pin
we2 pin
wel pin
we0 pin
oeram
"Outputs to
oee

oeo

oewd pin

"outputs to

rdcen
ack
mr

"mr is generated 1 clock before rdcen.

"total:

RAMA
RAMA

ed memory
rd memory

al=0
al=1

ank.
ank.

data(31:24)
data(23:16)
data(1l5: 8)
data( 7: 0)

even

odd

25 istype 'reg_d,buffer'; "function code to D
27 istype 'reg d,buffer'; "function code to D
fctl fctO
0 0 hold idle; load idle if ale
0 1 restart; load idle if ale
1 1 muxcnt; load page if ale
1 0 hold page; load page if ale
24 istype 'buffer'; "high signal opens latch
DRAM array
pin 20 istype 'reg d, invert';"ras to expand
pin 15 istype 'reg d, invert';"ras to standa
pin 21 istype 'reg d, invert';"cas to even b
pin 14 istype 'reg d, invert';"cas to odd b
40 istype 'reg d, invert';"write enable
41 istype 'reg d, invert';"write enable
42 istype 'reg d, invert';"write enable
43 istype 'reg d, invert';"write enable
pin 29 istype 'reg d, invert';"common output enable
data path
pin 17 istype 'reg d, invert';"output enable
"read data.
pin 18 istype 'reg d, invert';"output enable
"read data.
31 istype 'reg d, buffer';"output enable
"write data.
processor notice: sampled on the other clock edge
pin 30 istype 'reg d, invert';"read clock enable.
pin 28 istype 'reg d, invert';"acknowledge.
pin 16 istype 'reg d, invert';"memory ready

15 outputs




&
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"#######################################################################

internal registers and nodes

"#######################################################################

X node 66 istype 'reg d, buffer';
rq node 62 istype 'reg t, buffer';"refresh request
cal node 73 istype 'reg d, buffer';

"latched version of cas_o used to generate latch signal to
"odd address: lo.

"signals that must be clocked on ale:

"start is set on ale and cleared in cycle to memory.

start node 69 istype 'reg t, buffer';"start memory cycle.

high node 72 istype 'reg d, buffer';"ah

odd node 71 istype 'reg d, buffer';"al

mh node 70 istype 'reg d, buffer';"compares ah with RASx

we node 61 istype 'reg d, buffer';"output enable write enable

"state variables

n4 node 51 istype 'reg d, buffer'; "Al3
n3 node 45 istype 'reg d, buffer'; "Al
n2 node 49 istype 'reg d, buffer'; "A9
nl node 48 istype 'reg d, buffer'; "A7
n0 node 47 istype 'reg_d, buffer'; "AS5

"#######################################################################
clock equations
"HEGHHAHHHBHHBHH AR B AR HHAH ARG H BB RS H AR BB H G HH A HHHH AR U AR R R

equations;

fctl.c = clk; £fctO.
rash.c = clk; rasl.
we3d.c = clk; we2.c
we.c = clk;

clk;
clk; cas e.c = clk; cas_o.c = clk;
clk; wel.c = clk; weO.c = clk;

Qo

oeram.c = clk;
ocewd.c = clk;
rdcen.c = clk;
ack.c = clk;
mr.c = clk;
oee.c = clk; oeo.c = clk;

rx.c = clk; rqg.c = clk;

cal.le clk;

high.c = clk; odd.c = clk;
nd.c = clk; n3.c = clk; n2.c = clk; nl.c = clk; nO.c = clk;
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mh.c = clk;
start.c = clk;

rdcen.oe = CS;
ack.oe = Cs;

“#######################################################################
equations for refresh
"#######################################################################

rx.d = ref;
rq.t = !rq.q & !rx.q & ref
# rgq.q & nd.q & n3.q & !n2.q & !nl.q & n0.q; "state x1

"rq is set by ref and cleared by the refresh cycle.
"refresh cycle is pending when rq = 1

"########################################################################
equations for 'latched' signals
"########################################################################

high.d = ah & ale # high.q & l!ale;

odd.d = al & ale # odd.q & !ale;

we3.d = be3 & ale & write # we3.q & !ale & !(n2.q & !burstdm):
we2.d = be2 & ale & write # we2.q & !ale & !(n2.q & !burstdm):;
wel.d = bel & ale & write # wel.q & !ale & !(n2.q & !burstdm);
we0.d = be0 & ale & write # weO.q & !ale & !(n2.q & !burstdm);
we3.oe = we.qd:;

we2.0e = we.q:

wel.oe = we.q;

wel.oe = we.q:;

we.d = n2.q; "more terms added in state diagram;

mh.d = ah & ale & rash.q # !ah & ale & rasl.q;

start.t !start.q & ale "start cycle: start = 1

# start.gq & l!cs & !ale
# start.q & n2.q & !ale; "state c5, c6, c8, cll, a.o.

oeram.d = burstdm & n2.q & n0O.q; "to reduce oedram

cal.d = cas_o0.q;

lo = cal.q & clk;

"########################################################################
declarations for state diagram

"HEHHHHHHH G R RSB HERRRRR RS HHHH RS S H B H AR HH R B R H R AR ARY

declarations;

enner = [n4, n3, n2, nl, n0];

ina = [rq.q, start.q, cs, match3, match2, matchl, matchO, mh.q,
write, burst, burstdm, wait, odd.q]:;




Jan 5 10:36 1993 baio/pal/dramb.abl Page 5

pl = ~“b00000;
pO = "bl10000;
tl = "bl11000;
t2 = “b01000;
t0 = "b10001;
x1 = "bl11001;
x2 = "b01001;
x3 = “b01011;
x4 = "bl1l01l1;
x5 = “bl0011;
cl = "b00010;
c2 = "b01010;
c3 = "bl11010;
c4 = "bl0010;
ch = "b00110;
cb = "b00111;
c7 = “b01101;
c8 = “b00101;
c9 = "bl0101;
cl0 = “bl1l101;
cll = “b00100;
cl2 = "b01100;
cl3 = "bl1l100;
cl4 = "bl0100;

"HESHHHHHHHH RS RERHHRAH R HH R EH R R R H R R R R RS
" state diagram
"RHHHHHH B HHH B E RS H B AR R H R R R H HE SRR B R B AR

state_diagram enner;

state tO:
"idle state

rash.d
rasl.d

!rq.q & start.q & cs & high.q;
!rgq.q & start.q & cs & !'high.q;

"load idle in tO

fctl.d = !rqgq.q & start.q & cs; "muxcnt if memory cycle

fct0.d = !rq.q & start.q & cs; "muxcnt if memory cycle

cas_o.d = rq.q;

cas_e.d = rq.q;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [1, x, X, X, X, X, X, X, X, X, X, X, x]): x1; " refresh
(ina == [0, 1, 1, x, x, X, X, X, X, X, X, X, x]): t1l; "!start cycle
(ina == [0, 1, O, x, x, X, X, X, X, X, X, X, X]): tO; "not memory
(ina == [0, O, %X, X, X, X, X, X, X, X, X, X, x]): t0; "wait

endcase;
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state tl1:

"first state in memory cycle

rash.d = rash.q;

rasl.d = rasl.q;

fcti.d = 1; "hold page

fct0.4 = O; "hold page

ack.d = write;

we.d = 1;

oewd.d = write;

" !rq st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, %X, X, X, X, X, X, X, X, X, X, X, X]): t2;

endcase;

state t2:

"second state in memory cycle

rash.d = rash.q;

rasl.d = rasl.q:;

fctl.d = 1; "mux count except t2

fct0.d = !wait;

cas o.d = !wait & odd.q;

cas e.d = !wait & l!odd.q:;

oeram.d = !write;

mr.d = 1;

ack.d = write & wait;

we.d = 1;

oewd.d = write;

" !rq st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, x, x, x, X, X, X, x, 1, x, x, 1, x]): t2;
(ina == [x, x, x, x, X, X, X, x, 1, x, 0, 0, x]): c
(ina == [x, x, x, X, X, X, X, x, 1, %x, 1, 0, 0]): c
(ina == [x, %, %X, X, X, X, X, x, 1, x, 1, 0, 1]): c
(ina == [x, x, %X, X, X, X, x, x, 0, x, x, 1, x]): t2;
(ina == [x, x, %X, X, X, X, X, x, 0, x, 0, 0, x]): cl;
(ina == [x, x, %, X, X, X, x, x, 0, x, 1, 0, 0]): c8;
(ina == [x, x, %X, X, x, X, X, X, 0, x, 1, 0, 1]): c6;

endcase;

state pO:

"page mode idle

rash.d = rash.q & ( !rqg.q & !start.q

# !rgq.q & start.q & cs & match3 & match2 &

rasl.d = rasl.q

& ( !rg.q & !start.q

"wait for data

11;"write single
11; "write even
11;"write odd

"read data wait
"read data
"burst even
"burst odd

matchl & matchO & mh.q);
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# !rq.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q);
"idle state

fetl.d = !rq.q & !start.q "pO
# !'rq.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

fct0.d =
!rq.q & start.q & cs & !match3 "pl
# !rqgq.q & start.q & cs & !match2 "pl
# !rq.q & start.q & cs & !matchl "pl
# !rqg.q & start.q & cs & !matchO "pl
# !rq.q & start.q & cs & !mh.q "pl
# 'wait& !rq.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

cas_e.d = !odd.q &
lwait& !rg.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

cas o.d = odd.q &
lwait& !rg.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

oeram.d = !write
& !rgq.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;
"t2, t3

ack.d = write

& !rg.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

mr.d = !rg.q & start.q & cs & match3 & match2 & matchl & matchO & mh.q;

we.d = 1;

oewd.d = write;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [0, O, x, X, X, X, X, X, X, X, X, X, x]): p0O; "page mode idle
(ina == [1, x, %X, X, X, X, X, X, X, X, X, X, X]): tO; "refresh
(ina == [0, 1, O, x, x, X, X, X, X, X, X, X, xX]): pl; "end page mode
(ina == [0, 1, 1, O, x, x, X, X, X, X, X, X, X]): pl; "end page mode
(ina == [0, 1, 1, x, O, %X, X, X, X, X, X, X, xX]): pl; "end page mode
(ina == [0, 1, 1, x, x, 0, x, x, x, X, X, X, X]): pl; "end page mode
(ina == [0, 1, 1, x, x, x, 0, x, x, x, X, X, x]): pl; "end page mode
(ina == [0, 1, 1, %, x, x, x, 0, x, x, X, x, x]): pl; "end page mode
(ina == [0, 1, 1, 1, 1, 1, 1, 1, O, x, x, 1, x]): t2; "read wait
(ina == [0, 1, 1, 1,1, 1, 1, 1, O, %, O, O, x]): cl; "read
(ina == [0, 1, 1, 1, 1, 1, 1, 1, O, x, 1, O, 0O]): c8; "read burst even
(ina == [0, 1, 1, 1, 1, 1, 1, 1, O, x, 1, O, 1]): c6; "read burst odd
(ina == [0, 1, 1, 1, 1, 1, 1, 1, 1, %, x, 1, x]): t2; "write wait
(ina == [0, 1, 1, 1, 1, 1, 1, 1, 1, x, 0O, O, x]): cll;"write single
(ina == [0, 1, 1, 1, 1, 1, 1, 1, 1, x, 1, 0, 0]): cll;"write burst eve

n

(ina == [0, 1, 1, 1, 1, 1, 1, 1, 1, x%x, 1, 0, 1]): cll;"write burst odd

endcase;

state pl:

"end page mode
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" 'rq st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, %, X, X, X, X, X, X, X, X, X, X, x]): t0O;
endcase;

state cl:

"read

rash.d = rash.q;

rasl.d = rasl.q;

cas_o.d = burst;

oee.d = lodd.q;

oeo.d odd.q:

fctl.d = 1; "hold page mode
fct0.d = O;

oeram.d = 1;

rdcen.d = 1;

ack.d = 1; "acknowledge to 3052

" !rq st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, X, X, %, X, X, X, x, x, 0, x, x, x]): cb5;
(ina == [x, x, X, X, X, X, X, X, X, 1, x, x, x]): c2;
endcase;

state c2:
"4 word read burst
"output enable first word

"cas_o

rash.d = rash.q;
rasl.d = rasl.q;

cas e.d = lwait;

oee.d = wait;

oeo.d = !wait;

fctl.d = 1; "hold page
fct0.d = O;

oeram.d = 1;

rdcen.d = 1;

" !rgq st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, x, x, X, X, X, X, X, X, X, x, 1, x])

(ina == [x, x, x, X, X, X, X, X, X, X, X, 0, x])
endcase;

2;
c3;

state c3:

"read single
"4 word burst

"wait
"continue
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"4 word read burst
"output enable second word
"cas e

rash.d = rash.q:;

rasl.d rasl.q:;

cas o.d = lwait;

ocee.d = !wait;

oeo.d = wait;

fctl.d "hold page mode

=1;
fct0.d = 0O;
oeram.d = 1;
rdcen.d = 1;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, x, X, X, X, X, X, X, X, X, x, 1, x]): c3;
(ina == [x, x, X, X, X, X, X, X, X, X, X, 0, x]): c4;

endcase;

state c4:

"4 word read burst
"output enable third word

"cas_o

rash.d = rash.q:;

rasl.d = rasl.q:;

oee.d = wait;

oeo.d = l!wait;

fctl.d = 1; "hold page mode

fctO0.d = 0O;

oeram.d = 1;

rdcen.d = 1;

" 'rgq st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, X, X, X, X, X, X, X, X, X, X, 1, x]): c4;
(ina == [x, x, X, X, X, X, X, X, X, x, x, 0, x]): c5;

endcase;

state cb:

"output enable last word

rash.d = rash.qg & !rqg.q;
rasl.d = rasl.q & !rq.q:;
oee.d = oee.q & wait;
oeo.d = oeo.q & wait;

"wait
"continue

"wait
"continue
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fctl.d
fctO0.d

!rq.q; "if refresh then idle else hold page mode
0;
rdcen.d = wait;

" !rg st cs m3 m2 ml mO mh wr bc bd w o
"wait

case(ina == [x, x, X, X, X, X, X, X, X, X, X, 1, x]): c5;
(ina == [0, x, %X, X, X, X, X, X, X, X, X, 0, x]): pO; "end
(ina == [1, x, x, x, x, X, X, X, X, X, x, 0, x]): t0; "end

endcase;

state cb6:

"read burst dma odd !starting address

rash.d = rash.q:

rasl.d = rasl.q:;

oeo.d = 1;

oee.d = O;

fctl.d = 1; "hold page mode

fct0.d = O;

oeram.d = burstdm; "see also equations

rdcen.d = burstdm;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, %X, X, X, X, X, X, X, X, X, X, X, X]): Cc7;

endcase;

state c7:

"read burst dma odd !starting address
"output enable first word

rash.d = rash.q & !(!burstdm & rq.q)
rasl.d = rasl.q & !(!burstdm & rq.q)

e “e

cas_e.d = burstdm;

oeo.d = burstdm & wait;

fctl.d = !(!burstdm & rq.q); "count or idle

fct0.d4 = burstdm;

oeram.d = burstdm;

rdcen.d = burstdm & wait:;

" !rg st cs m3 m2 ml mO0 mh wr bc bd w o

case(ina == [x, %X, X, X, X, X, X, X, X, x, 1, 1, x]): cl0;"wait
(ina == [x, x, %X, X, X, X, X, X, X, x, 1, 0, x]): c8; "continue
(ina == [0, x, x, X, X, X, x, x, X, X, 0, x, x]): pO; "end
(ina == [1, x, x, x, X, X, X, x, X, X, 0, x, x]): tO; "end

endcase;




5
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state c8:
"read burst dma even !starting address

rash.q & burstdm & rq.q):

rash.d (!
rasl.q & !(!burstdm & rqg.q):

rasl.d

cas o.d = burstdm;
oee.d = burstdm;

fctl.d
fct0.d

!(!burstdm & rq.q); "hold page mode or idle
0;

oeram.d = burstdm;

rdcen.d = burstdm;

!rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, x, x, X, X, X, X, X, X, ¥, 1, x, x]): c9;"wait
(ina == [0, x, x, x, X, X, %X, x, x, x, 0, x, x]): pO; "end
(ina == [1, x, x, X, X, X, x, x, X, X, 0, x, x]): t0O; "end

endcase;

state c9:

"read burst dma even !starting address

rash.d = rash.q & !(!burstdm & rq.q):;

rasl.d = rasl.q & !(!burstdm & rq.q):;

cas e.d = burstdm & !wait;

oee.d = burstdm & wait;

oeo.d = burstdm & !wait;

fctl.d = !(!burstdm & rq.q):;

fct0.d = burstdm & !wait; " if wait then hold page mode else count.

oeram.d = burstdm;

rdcen.d = burstdm;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, x, X, X, X, X, X, X, ¥, x, 1, 1, x]): c9; "wait
(ina == [x, x, X, X, X, X, X, X, X, x, 1, 0, x]): cl0; "continue
(ina == [0, x, %, %, X, X, X, X, X, X, 0, x, x]): p0; "end
(ina == [1, x, %X, X, X, X, X, X, X, x, 0, x, x]): tO; "end

endcase;

state cl0:

"read burst

rash.d

rash.q & !(!burstdm & rq.q);
rasl.d q.q);

rasl.qg & !(!burstdm & r




a

Jan 5 10:36 1993 baio/pal/dramb.abl Page

cas o.d = burstdm & !wait;

oee.d = burstdm & !wait;

oeo.d = burstdm & wait;

fctl.d = !(!burstdm & rq.q):;

fct0.d = O;

oeram.d = burstdm;

rdcen.d = burstdm;

" !rg st cs m3 m2 ml mO mh wr bc

case(ina == [x, x, X, X, X, X, X, X, X, X,
(ina == [x, x, x, %, X, X, X, X, X, X,
(ina == [0, x, x, x, X, X, X, X, X, X,
(ina == [1, x, x, x, X, X, X, X, X, X,

endcase;

state cll:

"write

rash.d = rash.q & !(!burstdm & rq.q):;

rasl.d = rasl.q & !(!burstdm & rg.q):

fctl.d = !(!burstdm & rq.q):

fct0.d = O;

ack.d = write & burstdm;

oewd.d = burstdm;

" !rq st cs m3 m2 ml mO mh wr bc

case(ina == [x, x, %X, X, X, X, X, X, X, X,
(ina == [0, x, X, X, X, X, X, X, X, X,
(ina == [1, x, X, X, X, X, X, X, X, X,

endcase;

state cl2:

"write dma burst odd !starting address
"wait for second word

rash.d
rasl.d

cas_e.d
cas_o.d

fctl.d
fct0.d

ack.d =

rash.q & !(!burstdm & rq.q):;
rasl.q & !(!burstdm & rq.q);

= burstdm & !wait & odd.q:;
= burstdm & !wait & !odd.q:

!(!burstdm & rq.q):

12

[eNe R N Nes

N N NN

X X OoOr

N N NN

»
e ed bed e O
N N N N’

X X X

bd w o

1,
0,
0,

x,
X,

x])
x])
x])

clO0;
c9;
pO;
t0;

C

12;
pO;
t0:;

"wait
"continue
"end
"end

"burst write
"end
"end

burstdm & !wait & odd.q; "if wait then hold page mode else count.

write & burstdm;

oewd.d = burstdm;

!rg st cs m3 m2 ml mO mh wr bc bd w o




&
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case(ina == [x, %X, X, X, X, x, X, X, x, x, 1, 1, x]): cl2; "wait
(ina == [x, x, X, X, X, X, X, X, X, X, 1, 0, 1]): c13; "continue
(ina == [x, X, X, X, X, X, X, X, X, X, 1, 0, 0]): cl4; "continue
(ina == [0, x, X, x, X, %X, X, X, x, x, 0, x, x]): pO; "end
(ina == [1, %, x, X, X, X, X, X, ¥, ¥, 0, x, x]): tO; "end

endcase;

state c13:

"write dma burst even !starting address

rash.d = rash.q & !(!burstdm & rq.q):;

rasl.d = rasl.q & !(!burstdm & rq.q):;

cas o.d = burstdm & !wait;

fctl.d = !(!burstdm & rq.q):;

fct0.4 = O;

ack.d = write & burstdm;

oewd.d = burstdm;

" !rg st cs m3 m2 ml mO mh wr bc bd w o |

case(ina == [x, x, X, X, X, X, X, X, X, X, 1, 1, x]): cl13; "wait |
(ina == [x, x, X, X, X, X, X, X, x, x, 1, 0, x]): cl4; "continue |
(ina == [0, x, x, x, X, X, X, X, X, X, 0, x, x]): pO; "end
(ina == [1, x, x, x, x, X, X, ¥, X, x, 0, x, x]): tO; "end

endcase;

state cl4:

"write dma burst.

rash.d = rash.q & !(!burstdm & rq.q):;

rasl.d = rasl.q & !(!burstdm & rq.q):;

cas_e.d = burstdm & !wait;

fctl.d = !(!burstdm & rq.q):;

fct0.d = burstdm & !wait; " if wait then hold page mode else count.

ack.d = write & burstdm;

oewd.d = burstdm;

" !rg st cs m3 m2 ml mO mh wr bc bd w o

case(ina == [x, X, X, X, X, X, X, X, X, x, 1, 1, x]): cl4; "wait
(ina == [x, x, X, X, X, X, X, X, X, x, 1, 0, x]): cl13; "continue
(ina == [0, x, x, X, X, X, %X, X, X, x, 0, x, x]): pO; "end
(ina == [1, x, x, X, X, X, X, X, X, x, 0, x, x]): t0; "end

endcase;

state x1:

"refresh cycle

rash.d
rasl.d

1
1

e “o

cas e.d = rq.q;




¢
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cas_o0.d = rq.q;

" !rg st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, %, X, X, X, X, X, X, X, X, X, X, X]): X2;
endcase;

state x2:
"refresh cycle

rash.d = rash.q;
rasl.d = rasl.q;

" !rg st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, %, X, X, X, X, X, X, X, X, X, X, X]): X3;
endcase;

state x3:
"refresh cycle ‘

rash.d = rash.q:

rasl.d = rasl.q;

" !rq st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, x, X, X, X, X, X, X, X, X, X, X, X]): x4;
endcase;

state x4:
"refresh cycle

" !rg st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, X, X, X, X, X, X, X, X, X, X, X, x]): x5;
endcase;

state x5:
"refresh cycle

" !rgq st cs m3 m2 ml mO mh wr bc bd w o
case(ina == [x, X, X, X, X, X, X, X, X, X, X, X, x]): t0;
endcase;

test_vectors([clk,ale,cs,write, burst,burstdm,ah,al,be3, be2, bel, beO,
match3, match2,matchl,matchO, ref,wait] -> |
[rx,rq,high, odd, mh, we, start, enner,

!rash, !rasl, !cas e, !cas_o, loee, !0e0,

'we3, !we2, !wel, !we0, !oeram, ! rdcen, !ack, fctl, fctO, !mr,oewd,cal, lo]);

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w |
[c, x, X, X, X, X, X, X, X, X, X, X, X, X, X, X, X, x] -> "1 |
" rx rgq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 0 r wc
[xl xl xl xl xl xl xl xl x' X’ xl x' xl xl xlxlxlxl xl xl xlxlxlxlxlxl

e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O] => "init 2
" rx rg hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI X, X, X, 01 X, OI X, X, X, X, X, X, X, X,X,X,X, X, zZ, Z,X,X,X,X,X,X]
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" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 m1 mO rf w
{c, 0, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O] -> "init 3
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 0
[0, x, x, x, 0, x, 0, x, x, X, X, X, X, X, X,X,X,X, X, 2, Z,X,X

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] -=> "init 4
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[1I 1! X’ xl OI xl O’ xl xl x' xl xl xl xl xlxlxlxl xl zI zlxlxlxlxlxlx]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, O, 0, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] -> "init 5
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l O0Orwcl
[1I xl xl x’ 0' XI OI x’ xl xl xl xl xl xl xlxlxlxl xl ZI z’xlxlxlxlxlx]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] ->» "init 6
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[1I xl xl xl OI xl OI xl xl xl xl x’ xl xl xlxlxlxl xl zI zlxlxlxlxlxlx]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] -> "init 7
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac 1 0r
[1I xl xl xl Ol x' 0' xl xl xl xl x’ xl xl xlxlxlxl xl zl zlxlxlxl ’ lx]

Ne

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[e, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] -> "init 8
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
[1l xl xl xl ol XI Ol xI xl xl xl xl xl x’ x'xlxlxl xl z’ zlxlxlxlxlxlx]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mQO rf w

(¢, 0, 0, 0, O, O, 0, O, O, O, 0, O, O, O, 0, O, 1, O] ->» "init 9
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcaclOrwcl
[11 xl xl xl OI xl 0' xl x’ xl XI xl xl xl x'xlxlxl x' zl lelxlxlxlxlx]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
[¢, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O] -> "init 10

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[ll xl xl x' OI xl OI xl xl xl xl xl xl xl xlxlxlxl x’ zl zlxlxlxlxlxlx]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 m1 mO rf w
(¢, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, 0] ->» "init 1
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 0
[1I xl xl xl OI xl OI xl xl xl XI xl xl xl xlxlxlxl xl z’ zlxlx

~e

‘ " le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
‘ [¢, O, O, O, O, O, O, O, O, O, 0,0,0,0O0O0O0O 0, 1, O] -> "init 12

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
‘ [ll xl xl xl OI xl OI xl xl xl xl x’ xl xl xlxlxlxl xl ZI zlxlxlxlxlxlx]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[¢, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, 0] ->» "init 13

]




" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1
X

Orwcl
., x, x, x, 0, x, 0, x, ¥, x, X, X, X, X, X,X,X,X, X, 2, 2,X,X,X,X,X

4 4 4 14 Ix]

~e

" Je ¢s wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w




~e

~e

~e

~e

~e

~e

~e

~e

~e

~e
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[¢c, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[ll xl x' x’ O' xl 0, xl xl xl xl x’ xl x’

X,X,X, X,

or
X,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 0, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, 1, O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[1I Ol xl xl o’ xl

0, to, 0, 0, O, 0, O, O, x,x%x,x%,X,

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl 1/ OI o’ OI OI OI OI OI OI 0’ 0l O’ OI OI Ol OI 0]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[O, 0, O, o, O, xl

1, to0, o0, 0, 0, 0, O, O, x,x,%,X%,

or
0,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[¢c, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, o, o, o, x, 0, t0, 0, 0, 0, 0, O, O,

X,X,X,X,

or
0,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[¢c, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, o, o, o, o, 0, to, o, o, o, 0, O, O,

z,z,z,z,

or
0,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 1, 0, O, O, O, O, O, O, O, O, O, O, O, O, O,

1,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[1,

i, 0, 0, 0, O, 1, tO, O, O, 0, O, O, O, z,z,2z,z,

0]
or
0,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[c' OI 1' 0, Ol 0I OI Ol OI OI OI Ol OI OI Ol Ol 1' 0]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[, ., o, o, 0, 0, 1, %1, 0, O, 1, 1, O, O,

zZ,2,2,2Z,

or
0,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, O, O, O, O, O, O, O, O, O, O, O, O, O,

1,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[, o, o, 0o, 0o, 0, 1, %2, 1, 1, 1, 1, O, O,

z,z2,z,z,

0]
or
0,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, O, 1,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[o, o, o, o, 0, 0, 1, %3, 1, 1, O, O, O, O,

z,z,z2,z,

o, o, 0, 0, 0, O, 0, 0, 0,0, 0, 0, 0, O, O]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI 1[ OI OI OI OI OI OI OI Ol OI OI OI OI OI OI O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[OI OI 0' OI OI OI 1' X4I 1' 1' OI 0’ Ol OI

Z’zlzlzl

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, O,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

ll OI OI O' 0’ OI Ol OI 0’ o’ 0' OI 0' OI OI O]

or

rc

->
rc

"refresh 20
ac 1 0O0rwcl
0,0,0,0,0,1,0]

"refresh 21
ac 1 0Orwcl
0,0,0,0,0,1,0]

"refresh 22
ac 1 0Orwecl
0,0,0,0,0,0,0]

"refresh 23
ac 1 0rw
0

cl
OIOIOIOI IOIO]

"refresh 24
ac 1 0rwecl




~e

(o, o, o, o, o, o, 1, x5, 0, 0o, 0, 0, 0, O, z,z,z,z, O, O, 0,0,0,0,0,0,0]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[¢c, O, 1, O, O, O, O, O, O, O, O, O, O, O, O, O, O, O] -> " idle 25
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" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, o, 0, o, O,

~e

1, to, o, 0, 0, O, O, O,

z,z,z,z,

or rc ac 1
o, 0, 0,0,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
[cl OI 1[ OI ol OI OI oI OI Ol Ol OI ol OI OI Ol 0I O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[ol O' OI 0, 0, 0,

~e

1, ti, o0, 1, O, O, O, O,

z’zlzlzl

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI 1I OI OI OI Ol OI OI OI OI OI oI OI OI OI OI O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

o, o0, 0, 0, 0O,

1, t2, O, 1,

or

OI OI ol OI OIOIOIO' OI

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI 1' OI Ol OI Ol OI Ol O’ 0I OI OI OI ol Ol Ol 1]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, 0, 0, 0O,

~e

1, t2, 0, 1, O, O, O, O,

0,0,0,0,

or
1,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI ll 0' Ol OI O’ OI ol OI OI OI 0I OI OI O’ OI O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, o, 0, O,

~e

1, ¢1, 0, 1, 1, O, O, O,

OIOIOIOI

or
1,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
[Cl OI 1I OI OI ol OI Ol OI Ol OI OI OI ol OI OI OI O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[Ol Ol O, O, O, O,

~e

11 05, Or 11 OI OI 11 Ol

z,z,z2,z,

or
1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[c’ Ol 1' OI OI OI OI 0' Ol OI OI Ol 0I OI OI OI 0'
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

fo, o, o, 0, O,

~e

0, c5, 0, 1,

0, 0, 1,

1]
or

o, 0,0,0,0, O,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, O, 1, 0, O, O, O, O, O, O, O, O, O, O, O, O, O, O]
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

o, o, o, 0, 0,

~e

0, pO, O,

or

i, 0o, 0o, 0, 0, 0,0,0,0, O,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, 1,

o, o0, 0, 0, O, 1,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, 0O,

~e

ll pO’ o’ 1[

o, o, 0, 0, O, O, O, O, O, O]

or

o, o, o, o, 0,0,0,0, O,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, O, 1,

6, 0, 0, 0, 1,

o, 0, 0, 0,1 1,

1, 1, O,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

o, o0, 0,

~e

1, e¢1, 0, 1, 0, 1, 0O, O,

0,0,0,0,

0]
or
1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, O, 1,

o, o, 0,0,1,0,0,60,0, 1,1,

1, 1, O,

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[Ol 0I OI l' OI OI 1I 05' O' ll

OI Ol OI 1I

zlzlzlz’

0]
or
1,

->
rc

->
Irc

->
rc

->
rc

->
rc

->
rc

->
rc

->
rc




~e

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, O, 1, 0, O, O, O, 1, 0, O, 0,0, 1,1, 1, 1, O, O] -> " page m 36
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 10rwcl




~e

~e

~e

~e

~e

~e

~e

~e

~e
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[OI OI OI 1I OI 1/ OI pol OI 1I 0' OI OI O' OIOIOIOI OI OI Olllololololo]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[C, lr OI 11 0/ OI Or OI lr 11 lr 11 11 ll lr 11 0/ 0] -> " pag
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1
[OI OI ol OI 1[ ll ll pol Ol 1’ Ol OI OI Ol 1lllllll OI ZI zll

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI ll 11 01 Ol OI 11 OI ol OI Or 11 11 11 ll OI 0] -> " p g
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac
(o, o, o, o, o, 13, 1, ¢11,0, 1, 1, 0, 0, 0, 1,1,1,1, O, O, 1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 1, 0, O, O, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> " page m 39
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1 0rwcl
[Ol OI OI OI OI 1I OI pol ol 1[ OI OI OI 0I OIOIOIOI 0I Ol OlllOIOIOIOIO]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl 1' Ol ll Ol OI OI 1' ll Ol ll oI ll 1’ 1’ 1I OI o] —> " page m 40

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwcl
(o, o, o, 1,1, 1,1, po, 0, 1, 0, 0, 0, 0, 1,0,1,0, O, 2z, 2,1,0,0,1,0,0]
" le c¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, O, 1, 1, 0, O, O, O, O, O, O, 0O, 1, 1, 1, 1, O, O] -> " page m 41

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac l Orwcl
(o, o, o, 1, 0, 1, 1, e¢ti1,0, 1, 0, 1, 0, 0, 1,0,1,0, O, O, 1,1,1,1,1,1,0]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI ll 1' OI Ol OI Ol OI ol Ol OI 1’ 1' 1I ll OI O] —> " p g
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac
[OI OI OI 1' OI 1I OI pol OI 1' OI OI OI OI OIOIOIOI OI OI OI

"HEHHAHHHHAH AR HEHHAH AR AR H AR H AR H AR BB R B HHHR H H A H G HE
" four word burst read. Not match3
"HHBHHBHHEHBHHHHHH AR H SR HH BRI H BB AR BB S B HH SR UG R H B

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 1, 0, O, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 43

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l1O0Orwcl
[OI OI OI OI 1' 1' 1’ pol Ol 1/ 0/ OI OI ol OIOIOIOI ol zl zl]”OIOIOIOIO]

" le ¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, O, 1, O, O, O, O, O, O, O, O, 1, 1, 1, O, O] -> " burstc 44
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[Or OI OI Ol Ol 11 ll pll ol Or Ol OI OI OI OIOIOIOI Ol Or Ololllolololo]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, 0, 1, O, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 45
" rx rq hi od mh we st ner rh rl ce co oe oo w[(3:0] orrcac lOrwcl
(o, o, o, o, o, 0, 1, to, o, 0, 0, 0, 0, O, 2z,2z,2z,z, O, O, 0,0,0,0,0,0,0]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w




.
r

[c, O, 1, O, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 46

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orw

cl
[Ol Ol OI OI OI OI 1' tll OI 1/ OI ol OI OI zlzlzlzl OI OI 0,1,1,0,0,0,0]




~e

~e

~e

~e

~e

~e

~e

~e
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" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl Or 11 Ol ll OI Or OI OI Ol OI OI 1r 1r lr 11 Or O] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, o, 0o, 1, 1, t2, 0, 1, o, o, 0, 0, 0,0,0,0, O, O,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[c, O, 1, O, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, 0,01, 1, ¢, 0,1, 1, 0, O, O, 0,0,0,0, 1, O,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[c, 0, 1, O, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
[o, o, o, o, o, 0, 1, ¢2, 0, 1, 0, 1, 1, O, z,z,z,z, 1, 1,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl oI 1[ OI ll OI Ol Ol OI OI OI OI 1I 1I ll 1/ OI 1] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc

[Ol OI OI ol OI OI 1' czl Ol 1' OI ot ll OI zlzlzlzl ll 1'

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[c, O, 1, O, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, o, o, 0, 1, ¢3, 0, 1, 1, 0, 0, 1, z,z,z,z, 1, 1,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, O, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, 1] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, o, o, 0, 1, ¢c3, 0, 1, 0, 0, O, 1, z,z,2z,z, 1, 1,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 0, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, o, o, 0, 1, c4, 0, 1, 0, 1,1, O, z,2z,z,z, 1, 1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI ll OI 1/ OI OI ol OI OI Ol OI 1’ 1’ 1I 1[ OI l] _>
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc

[ol Ol OI OI OI OI 1’ C4I OI ll OI 0' 1' OI zlzlzlzl 1’ 1'

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI 1/ Ol ll Or Or OI OI Or O/ Or 1/ 11 1! 1r Or 0] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
[Ol OI OI Ol OI OI ll 05, Ol 1’ Ol 0I OI 1' zlzlzlzl 1' 1’

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[¢, O, 1, O, 1, O, O, O, O, O, 0, 0, 1,1, 1, 1, O, 1] ->
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc
(o, o, o, 0o, 0, 1, 0, ¢5, 0, 1, 0, 0, 0, 1, O,0,0,0, O, 1,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
[C, or ll Ol 1/ O/ Or 0/ OI OI Or OI 1/ 1r 1r 1r OI 0] ->

" burstc 47
ac 1 Orw
0]

cl
0,1,0,0,0,0,0]

" burstc 48
ac 1 0rwcl
0,1,1,1,0,0,0]

" burstc 49
ac 1 0rwcl
1,1,0,0,0,1,0]

" burstc 50
ac 1 Orwcecl
0,1,0,0,0,0,0]

" burstc 51
ac 1 0O0rwcl
0,1,0,0,0,0,0]

" burstc 52
ac 1 0O0rwcl
0,1,0,0,0,0,0]

" burstc 53
ac 1 0O0rwcl
0,1,0,0,0,1,0]

" burstc 54
ac 1 0rwecl
0,1,0,0,0,0,0]

" burstc 55

ac 1 Orwcl
Olllololololo]

" burstc 56
ac 1 0rwcl
0,1,0,0,0,0,0]

" burstc 57




" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1
1

Orwcl
o, o, o, o, 0, 1, o, po, 0, 1, 0, 0, 0, o, 0,0,0,0, O, O, 0,1,0,0,0,0,0]

"HEBHHH R R AR R R R R R R R R R R R R R R R R R R




~e
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" four word burst read. Start in page mode

"HHHHHHH RS HH RS R H AR R R R R H R G R R R R H R R R R R R

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 1, o0, 0, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 58
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
(o, o, o, 0, 1,1, 1, po, 0, 1, 0, 0, 0, 0, 0,0,0,0, O, 2z, 2,1,0,0,0,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, 0, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 59
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
(o, o, o, o, 0,1, 1, ¢1, O, 1, 1, 0, 0, 0, 0,0,0,0, 1, O, O,1,1,1,0,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
(¢, 0, 1, 0, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 60

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
(o, o, o, 0, 0, 0,1, ¢c2, 0, 1,0,1,1,0, 2,2z,z,z, 1, 1, 1,1,0,0,0,1,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 0, 1, O, 1, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 61

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l O0Orwecl
[OI Ol OI OI OI OI 1' csl OI 1I ll OI OI 1' zlzlzlzl ll 1' OI]"IOIO'O'O’O]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, O, 1, 0, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> " burstc 62
" rx rq hi od mh we st ner rh rl ce co oe oo w[(3:0] orrcac lOrwcl
o, o, o, o, o, 0, 1, c4, 0, 1, 0,1, 1,0, z,2z,2z,z, 1, 1, 0,1,0,0,0,1,0]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, O, 1, O, O, O, O, O, O, O, &, 1, 1, 1, O, O] -> " burstc 63

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[o, o, o, o, o, 0, 1, ¢5, 0, 1, 0, 0, 0, 1, z,z,z,z, 1, 1, 0,1,0,0,0,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, O, 1, O, O, O, O, O, 0, O, 1, 1, 1, 1, 0O, O] -> " burstc 64

" rx rq hi od mh we st ner rh rl ce co oe oo w[(3:0] orrcacl Orwcl
(o, o, o, 0, 0, 1, 0, po, 0, 12, 0, 0, o, o0, 0,0,0,0, 0, O, 0,1,0,0,0,0,0]

"HHAHHAHHHHHHRHHHHHAHH AR H AR H AR H A HH AR HHAHH AR BB A HHHH A H AR HAH R H AR
" burstdm read. Not match 2. 0dd starting address. rasl

"HHHHH AR H AR R R R R R H R R H R R R R R R HH R HEH B R B RARARRRS

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[¢, 1, O, O, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 65
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI OI OI ll 1[ ll ll pol 0I ll OI OI 0I OI OIOIO’OI OI zl zlllOIOIOIOIO]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 m1 mO rf w

[e, O, 1, O, O, 1, O, 1, O, O, O, O, 1, O, 1, 1, O, O] -> "burstdm 66
" rx rq hi od mh we st ner rh rl ce co oe oo wW[3:0] orrcac 1 O0rwcl
[OI Ol Ol ll OI 1I 1! pll OI OI Ol OI O’ Ol OIOIOIOI OI OI OlollloIOIOIO]

" le cs wr bc bm ah al b3 b2 bl bOm3 m2 ml mO rf w




" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwcl
(o, o, o, 1, o, o, 1, to, o, o, o, o, 0, O, z,z,z,z, O, O, 0,0,0,0,0,0,0]

~e

[c, O, 1, 0, O, 1, 0, 1, 0,0,0,0,1, 1, 1, 1, O, 0] -> "burstdm 67
|




Jan 5 10:36 1993 baio/pal/dramb.abl Page 21

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 68 |
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl |
[ol OI OI 11 OI OI 11 tll ol 11 Ol OI OI OI z,z,z,z, Ol o/ Olllllolololo]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 69

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1 O0Orwcl
fo, o, o, 1, 0, 1, 1, t2, 0, ., o, o, o0, 0o, 0,0,0,0, O, O, 0,1,0,0,0,0,01

~e

" Je c¢s wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, 0, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 70
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[OI OI OI ll OI ll 1I C6' OI 1' OI ll OI OI OIO’OIOI 1I OI Olllllllolllo]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[¢, O, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 71
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l1O0Orwcl
fo, o, 0, 1, 0, 14, 0, ¢7, 0, 1, 0, 0, 0, 1, 0,0,0,0, 1, 1, 0,1,0,0,0,0,0]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, 0, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 72
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1 O0Orwcl
(o, o, o, 1, 0, 1, 0, ¢8, 0, 1, 1, 0, 0, 0, 0,0,0,0, 1, O, 0,1,1,0,0,0,0]

~e

" Jle cs Wwr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[C, Or 11 ol OI 11 OI 1r OI OI Or OI ll 1/ lr 11 Or O] -> "burStdm 73

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[OI OI OI 1’ OI 1' oI cgl OI 1I Ol ll lI OI OIOIOIOI 1l 1' Olllolololllo]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 0, 1, 0, O, 1, 0, 1, 0, O, O, 0O, 1, 1, 1, 1, O, 1] -> "burstdm 74

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[ol OI OI ll OI 1I OI cg’ Ol 1! OI 0, 1/ O’ OIOIOIOI 1' 1I olllOIOIOIOIO]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 0, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 75
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
(o, o, o, 1, o, 1, 0, ¢c10,0, 1, 1, O, O, 1, 0O,0,0,0, 1, 1, O,1,1,0,0,0,0]

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, O, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, 1] -> "burstdm 7
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcacl Orw
(o, o, o, 1, o0, 1, O, e¢10,0, 1, 0, 0, O, 1, O0,0,0,0, 1, 1, O,1,0,0,0

~e

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

(e, 0, 1, 0, O, 1, O, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 77
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l1O0Orwcl
(o, o, o, 1, 0,1, 0, ¢9, 0, 1, O, 1, 1, O, 0,0,0,0, 1, 1, 0O,1,0,0,0,1,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w




[¢c, O, 1, 0, O, O, O, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 78

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orw

(o, o, 0o, 1, 0, 1, 0, po, 0, 1, O, 0, 0, 0, 0,0,0,0, O, O, 0,1,0,0,0,

cl
0,0]
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"HEHHHHEHHHEH AR AR HH R RS H R R HHHH R R R R RS H R BB R R RS
" burst dma read. page mode start. even address. rasl.

"HESHHRHH R AR RS RS R R H R R R R R SRR R H R R R R R R R R

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[¢, 1, 0, O, O, 1, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 79

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI OI Ol OI 1I 1' 1I pol 0' 1' 0’ OI OI OI OIOIOIOI 0' zl zlllololololo]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, 0, O, 1, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 80
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI OI OI Ol OI ll ll CBI 0' ll 1' OI OI Ol OIOIOIOI 1[ OI olllllllololo]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

(¢, 0, 1, 0, O, 1, 0, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 81
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac l Orwecl
[OI OI OI OI 0' 1I Ol cgl OI 1’ OI 1' 1' OI OIOIOIOI 1I 1’ 0’1,0,0,0,1,0]

" Jle ¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, O, O, 1, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 82
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac l Orwcl
(o, o, o, o, 0o, 1, 0o, e¢10,0, 1, 1, 0, O, 1, O,0,0,0, 1, 1, 0,1,1,0,0,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, 0, 0, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 83
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[OI Ol O/ OI Ol 1I OI pol OI ll O/ Or 0/ Ol 0,0,0,0, OI 0/ 0111010101010]

"HAHHHBHHHHEH BB HEHH B HAH AR AR H BB H R B H AR H S H B S SRR HH B A4
" burst DMA read. Not matchl. rash. even address

"HHRHHHH A B R RS R R H SRS R A H RS S H R H R R R R R R R

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 1, 0, O, O, 1, 0, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 84
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
o, o, 0,0,1,1,1, po, 0, 1, 0, 0, 0, 0, 0,0,0,0, O, 2z, 2,1,0,0,0,0,0]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 0, 1, 0, O, 1, O, O, 0, O, O, O, 1, 1, O, 1, O, O] -> "burstdm 85
" rx rq hi od mh we st ner rh rl ce co oe 0o w[3:0] orrcacl Orwcl
[O’ OI OI OI ol 1I 1I pll OI ol OI ol 0, OI OIOIOIOI ol ol OIOI]‘IOIOIOIO]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

{¢, 1, 0, 0, 0, 1, 1, 0, O, 0, O, O, 1, 1, 1, 1, O, O] -> "burstdm 86
" rx rg hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
fo, o, 1, o, o, o, 1, to, o, 0, 0o, 0, 0, O, z,2,2z,z, O, z, z,0,0,0,0,0,0]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

(¢, 0, 1, 0, O, 1, 1, 0, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 8
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac 1l 0 rw
(o, o, 1, o, 0, 0, 1, t1i, 1, 0, 0, 0, 0, O, 2,z,z,2z, O, O, 0,1,1,0,0

7

cl
,0,0]



" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[c, O, 1, 0, O, 1, 1, 0, O, O, O, O, 1, 1, 1, 1, O, 0] -> "burstdm 88
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwcl
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[Ol OI ll OI OI 1I 1I t2' 1' OI OI OI ol 0I OIOIOIO' OI Ol Olllololololo]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, 0, O, 1, 1, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 89
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwecl
(o, o, 1, 0, 0,1, 1, c8, 1, O, 1, 0, O, O, 0,0,0,0, 1, o, 0,1,1,1,0,0,0]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 0, 0, 1,1, 0, 0, 0,0,0,1, 1,1, 1, 0, 0] -> "burstdm 90
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwcl
(o, o, 1, 0o, 0, 1, 0, ¢9, 1, 0, 0, 1, 1, O, 0,0,0,0, 1, 1, 0,1,0,0,0,1,0]

" Je c¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, 0, O, O, 1, 0, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 91
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwcl
(o, o, 1, o, 0o, 1, o, po, 1, 0, 0, o, o, o, 0,0,0,0, O, O, 0,1,0,0,0,0,0]

"HHREHHHEHEH RS AR R H R R R S R R R R R R R R R A
" Burst DMA. Page mode start. 0dd address

"HEHHHREHEHH R R RS R R S R R R R H R RS R R R R R

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, 1, 0, O, O, 1, 1, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 92
" rx rqg hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI OI 11 11 11 11 1r pOI 11 ol OI Ol OI Ol Olorolor OI z, zllloloroloro]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, 0, 1, 0, 0O, 1, 1,1, 0, 0,0,0, 1,111, 1, 0, 0] -> "burstdm 93
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcaclOrwcl
(o, o, 1, 1,0,1,1, c6, 1, 0, O, 1, O, O, 0,0,0,0, 1, O, O0,1,1,1,0,1,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[cl OI 1' OI OI 1’ 1' 1I OI OI OI OI 1! 1I 1' ll OI O] _> "burStdm 94

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
[OI OI 1’ 1I OI ll Ol C7I 1[ 0’ Ol 0' 0I 1’ OIOIOIOI 1' 1’ OIIIOIOIOIOIO]

" le c¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, O, O, 1, 1, 1, O, O, O, O, 1, 1, 1, 1, O, 1] -> "burstdm 95
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l O0Orwcl
(o, o, 1, 1, o, 1, 0, e¢10,1, 0, 1, 0, O, 1, O0,0,0,0, 1, 1, 0,1,1,0,0,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢c, O, 1, 0, O, O, 1, 1, 0, O, O, O, 1, 1, 1, 1, O, 1] -> "burstdm 96
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[OI OI 1’ 1] OI 1l OI pol ll OI OI OI OI OI OIOIOIOI OI OI Olllololololo]

"HEHHHEHESHH R R R R R R R R R R R R SR R R R R R R R R R R R

"Burst DMA write. Not matchO. rash. Even address

"HEHGHEHEH SRR RS R R AR R R R R R R R R R R R R AR R R R R R R R

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 1, 0,1, 0,1, 1,60,1, 1,1, 1,1, 1,1, 0, 0, O] -> "burstdm 97
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl




[O' OI 1’ OI 1’ 1' l' pol 1' O' O' O' OI OI 111,1I1' OI zl lelololllolo]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w




~e

~e

~e

~e

~e

~e

~e

~e

~e

~e
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[c' 0’ 1’ 1’ OI 1I ll OI Ol OI O' OI 1[ 1I 1’

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

(o, o, 1, 0o, 0, 1, 1, p1, O, O, O, O, O, O,

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI ll ll OI 1’ 1' OI Ol OI 0' ol ll 1’ 1'

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
ZIZIZIZI

(o, o, 1, o, o, o, 1, to, o, 0, 0, 0, O, O,

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl O’ 1’ 1' 0’ 1’ ll O’ O’ OI OI 0' 1' 1’ 1'

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
zZ,%,Z,2Z,

(o, o, ., o, 0, o, 1, t1, 1, O, O, O, O, O,

0, 0, 0]

or
0,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c' OI 1’ ll OI 1’ 1’ OI 0’ Ol OI 0I ll 1' 1'

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

[OI OI ll OI O’ 1' 1' t2' 1I ol Ol OI OI ol

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI ll 1’ OI 1’ 1’ o' OI OI OI OI 1' 1I ll

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

(o, o, 1, o, 0, 1, 1, c11,1, O, 1, O, O, O,

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl Ol ll 1I o’ 1’ 1[ 0’ OI OI O' OI 1’ 1’ 1’

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

(o, o, 1, o, 0, 1, 0, c12,1, 0O, O, O, O, O,

0, 0, O]

or
0,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI 1/ 1' OI 1/ 1/ O’ OI ol ol OI 1I 1I l' OI Ol
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
(o, o, 1, o, 0, 1, 0, c12,1, 0, O, 0, O, O, 1,1,1,1,

1]
or
0,

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 m1 mO rf w

[cl OI ll 1I OI 1’ 1I OI ol OI OI OI 1I ll ll

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

[ol OI 1r OI OI 11 Or 014111 OI Or 1/ OI Ol

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI 1/ 1’ OI 1/ 1/ OI ol OI OI OI lI 1’ 1I OI OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
(o, o, 1, o, 0o, 13, 0, c14,1, 0, 0, 0, 0, O, 1,1,1,1,

1]
or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI ll ll OI 1[ 1I ol OI OI OI OI 1' 1' 1'

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
1,1,1,1,

(o, o, 1, o, 0, 1, 0, c13,1, O, 1, O, O, O,

0, 0, 0]

or
0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[cl OI ll 1’ O’ 1’ 1' Ol OI ol OI OI 1I 1' 1'

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

0, 0O,

1]
or

->
rc

->
rc

->
rc

->
rc

->
rc

->
rc

->
rc

->
rc

->
rc

->
Irc

"burstdm 98
ac 1 0rwcl
0,0,1,0,1,0,0]

"burstdm 99
ac 1 0O0rwecl
0,0,0,0,0,0,0]

"burstdm 100
ac 1 0rwcl

0,1,1,0,0,0,0]
"burstdm 1

ac 1 0Orwececl
1,1,0,0,1,0,0]
"burstdm 2

ac 1 Orwcl
olllllllllolo]
"burstdm 3

ac 1 0rwcl
1,1,0,0,1,0,0]
"burstdm 4

ac 1 0rwcl
1,1,0,0,1,0,0]
"burstdm 5

ac 1 0rwcl
1,1,0,0,1,1,0]
"burstdm 6

ac 1 0rwcl
1,1,0,0,1,0,0]
"burstdm 7

ac 1 0rwcl
1,1,1,0,1,0,0]
"burstdm 8

ac 1 0rwecl




o, o, 1, o, o, 1, 0, c13,1, 0, 0, 0, 0, O, 1,1,1,1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
(¢, 0, 1, 1, 0, O, 1, 0, 0,0,0,0,1,1, 1 0, 0,0

0, 0O,

] —>

1,1,0,0,1,0,0]

"burstdm 9
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" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1
1

0
(o, o, 1, 0o, 0, 1, 0, po, 1, 0, O, O, O, O, 0,0,0,0, O, O, 0,1,0

rwecl
,0,0,0,0]

r

"HEHHEHHH RS RS R H R AR R R R R R S R R R R R R R R R R A B

"burst DMA write. Page mode !start. rash. 0Odd address

"HESHHHHH RS R R R R S SRR R R H R R R R AR R R R R R H R H

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c¢, 1, 1, 1, 0, 1, 1,1, 1,1, 1, 1,1, 1,1, O, O, 0] -> "burstdm 10
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[OI OI ll 1' 1' 1’ 1[ pol ll OI OI Ol OI Ol 1lllllll OI Ol 0,1,0,0,1,0,0]

" Jle ¢s wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, 0, 1, 1, O, 1, 1, &1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 11
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
fo, o, 1, 1, o, 1, 1, ¢11,1, 0, 0, 1, 0, O, 1,1,1,1, O, O, 1,1,1,1,1,1,0]

" Jle ¢cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, 1, O, 1, 1, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 12

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l O0Orwcl
(o, o, 1, 1, o, 1, 0, e¢i2,1, 0, 0, 0, 0, O, 1,1,1,12, O, O, 1,1,0,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[¢, O, 1, 1, O, 1, 1, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 13
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l O0Orwcl
o, o, 1, 1, 0o, 1, 0o, e¢13,1, 0, 1, 0, 0, 0, 1,1,1,1, 0, O, 1,1,1,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 m1 mO rf w

[¢, O, 1, 1, 0, 1, 1, 1, O, O, O, O, 1, 1, 1, 1, O, 1] -> "burstdm 14
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac l Orwcl
fo, o, 1, 1, 0, 1, 0, ¢13,1, 0, 0, 0, 0, O, 1,1,1,1, O, O, 1,1,0,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

{e, O, 1,1, 0, 1, 1, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 15
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcaclOrwecl
[o, o, 1, 1, o0, 1, 0, ¢14,1, 0, 0, 1, 0, 0, 1,1,1,1, O, O, 1,1,0,0,1,1,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w

[e¢, O, 1, 1, 0, 1, 1, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 16
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l O0Orwecl
[o, o, 1, 1, o0, 1, 0, ¢13,1, 0, 14, 0, 0, 0, 1,1,1,2, 0, 0, 1,1,1,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

{e¢, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 0, 1, 1, 1, 1, O, O] -> "burstdm 17
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
(o, o, 1,1, 0, 1, 0, po, 1, 0, 0, 0, o, 0, 0,0,0,0, O, O, 0,1,0,0,0,0,0]

"HHEHH AR H AR HHBHHEH G H A H B HHH R H A HH RSB H RS H G H U HERH A H AR AR R #
" Burst DMA write. rasl. 0dd address

"HHHHHHH R R AR H SRS R R RS H R R H R R H R H R R R R R R R R R

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
(¢, 1, 0, 1, 0, 1, 0, 1,1, 1, 1, 1, 1, 1, 1, 1, O, O] -> "burstdm 18




~e

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]
[OI OI ol 1‘I OI 1’ 1’ pol 1I 0I OI OI Ol OI 111I1lll

oxr rc acC

0,

z,




~e

~e

~e

e

~e

~e

~e

~e
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" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, 1, 0, 1, O, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 19
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l O0Orwcl
[OI OI OI ll Ol 11 1I pll OI Ol Ol OI Or OI 1,1,1,1, OI OI Ololllolllolo]

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(c, O, 1,1, 0, 1, 0, 1, 0, 0, 0,0, 1,1, 1, 1, 0, 0] -> "burstdm 2
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rcac 1 0 rw
(o, o, o, 1, o, 0, 1, to, o, 0, o, 0, 0, O, z,z,z,z, O, O, 0,0,0,0,0

0
cl
,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[c, O, 1, 1, 0, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 21
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
[OI OI Ol 1I ol OI 1l tll Ol 1’ OI OI OI OI zlzlzlzl Ol ol 0I1I1IOIOIOIO]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(e, 0, 1, 1, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 22
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
[ol 0I OI 1’ OI 1’ ll t2, OI 1[ OI ol OI 0I 1Illllll Ol OI 1,1,0’0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, 0, 1, 1, O, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 23
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac l Orwcl
(o, o, o, 1, 0, 1,1, ¢11,0, 1, 0, 1, 0, O, 1,1,1,1, O, O, O,1,1,1,1,1,0]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 1, 0, 1, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 24
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l Orwecl
fo, o, o, 1, o0, 13, 0, ¢12,0, 1, O, 0, 0, O, 1,1,1,1, O, O, 1,1,0,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 1, 0, 1, O, 1, 0, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 25
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
(o, o, o, 1, o, 1, 0o, ¢13,0, 1, 1, 0, 0, 0, 1,1,1,1, 0, O, 1,1,1,0,1,0,0]

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, O, 1, 1, 0, 1, O, 1, 0, O, O, O, 1, 1, 1, 1, O, 0] =-> "burstdm 26
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac 1l Orwcl
(o, o, o, 1, 0o, 13, 0o, c14,0, 1, 0, 1, 0, 0, 1,1,1,1, O, O, 1,10,0,1,1,0]
" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

[¢, O, 1, 1, O, O, O, 1, O, O, O, O, 1, 1, 1, 1, O, O] -> "burstdm 27
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
(o, o, 0, 1, 0, 1, 0, po, 0, 1, 0, 0, 0, 0, 0,0,0,0, O, O, 0,1,0,0,0,0,0]

"HHHHHHHHHH AR R R R R R R H R R R R R B HHH R R ARG
" Burst DMA write. rasl. Page mode start. Even address.

"HEHHHHE A HE SRR A H R R H R R R R R R R R

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(¢, 1, 0, 1,0, 1,60,01,1,1,1,1,1,1,1, 0, 0] -> "burstdm 28
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcac lOrwcl
(o, o, 0,0, 1, 1,1, p0,01,0000901,1,11,0, 2z =21,0,0,1,0,0]



~e

le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w

(c, O, 1, 1, 0, 1, 0, 0O, O, 0,0,0,1, 1,11 1, 0]

->

"burstdm 29
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~e

~e

~e

~e
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~e
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" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[11 1r OI OI OI 1I 11 011101 1! 11 or OI ol 11111111

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf
[cl O’ 1' 1’ 0’ 1[ OI O’ O' O' Ol OI 1' 1' 1’ 1’ 1/
"rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[, 1, 0, O, O, 1, O, el2,0, 1, O, O, O, O, 1,1,1,1,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[cl OI ll 1’ OI 1’ OI Ol OI O' Ol OI 1I 1’ 1’ 1’ OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, ., o, o, 0o, 1, 0, c14,0, 1, 0, 1, O, O, 1,1,1,1,

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[cl OI 1’ 1' O’ OI 0’ OI OI OI OI OI ll 1’ 1’ 1! Ol
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, 1, o, o, o, 1, o, to, o, o, o, o, o, 0, 0,0,0,0,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[1I OI ll 1' Ol 0' 0' ol Ol OI OI OI 1’ 1’ 1I 1[ OI
" rx rgq hi od mh we st ner rh rl ce co oe oo w[3:0]

[OI 1' 0’ OI OI OI OI X1I O' OI 1’ ll 0I OI Z'ZIZIZ'

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[OI OI 1’ 1I OI oI OI ol OI ol Ol Ol 1! 1l 1/ 1’ OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[OI 11 0/ OI OI Or OI X1I OI Or ll 1! OI OI z,z2,z,z,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[1I OI 1' 1’ OI OI Ol Ol 0I OI OI OI 1’ 1I 1' 1' OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[Or Or Ol OI OI OI Or le 11 1r 11 11 Or OI z,z,z,z,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf
(o, o, 1,1, 0, 0, 0, 0, 0,0,0,60, 1,11, 1, O,
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[0, 0, O, O, O, O, O, 2, 1, 1, 1, 1, O, O, z,2z,z,2z,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[1I OI 1I 1I OI Ol Ol OI OI O' 0I OI 1' 1’ ll 1' O'
" rx rg hi od mh we st ner rh rl ce co oe oo w[3:0]

(o, o, o, o, 0, 0, 0, 3, 1, 1, 0, O, O, O, z,2,2,2z,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[OI Ol 1’ 1' Ol OI OI OI OI ol OI OI ll 1’ ll 1I OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

[, o, o, 0, 0, 0, 0, x3, 1, 1, 0, 0, 0, O, z,z,z,2z,

" le cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf
[cl OI 1! 1' OI OI OI OI OI OI OI OI 1' ll 1' 1' OI
" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0]

or rc acC

l10rwcl
0, 0, 1,1,1,1,1,0,0]
w
0] -> "burstdm 30
or rcac 1l 0rw

cl
o, 0, 1,1,0,0,1,0,0]

\

0] -> "burstdm 31

orrcac 1 Orwecl
o, 0, 1,1,0,0,1,1,0]

w

0] -> "burstdm 3

or rcac 1 0 rw
o, o, 0,0,0,0,0

2
cl
,0,0]

w
0] -> "refresh 3
or rcac 1 0rw

o, o, 0,0,0,0,0

3
cl
,0,0]

w

0] -> "refresh 33

orrcacl1 0Orwcl
o, o, 0,0,0,0,0,1,0]

w
0] -> "refresh 34

orrcacl1 0rwcl
o, o, 0,0,0,0,0,1,1]

W
0] -> "refresh 34
orrcac 1 0rwcl
o, o, 0,0,0,0,0,1,0]

w

0] -> "refresh 35

or rcac 1 Orwecl
o, o, 0,0,0,0,0,1,1]

w

0] -> "refresh 35

orrcac 1l O0Orwecl
o, o, 0,0,0,0,0,0,0]

W
0] -> "refresh 36
orrcac 1 Orwcl




(o, o, o, o, o, o, 0o, x4, 1, 1, 0, 0, 0, O, z,z,z,z, O, O, 0,0,0,0,0,0,0]

~e

" Je cs wr bc bm ah al b3 b2 bl bO m3 m2 ml mO rf w
[c, O, 1, 1, 0, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "refresh 37




~e

~e
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" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] or rc ac 1 Orwecl
[Ol OI OI OI OI OI OI xsl OI OI OI OI OI 0’ zlzlzlzl 0' 0' OIOIOIOIOIOIO]

" Jle cs wr bc bm ah al b3 b2 bl bO m3 m2 ml1 mO rf w
(¢, 0, 1, 1, 0, O, O, O, O, O, O, O, 1, 1, 1, 1, O, O] -> "refresh 38

" rx rq hi od mh we st ner rh rl ce co oe oo w[3:0] orrcacl Orwcl
[Or OI OI OI OI OI OI tol ol Ol Or OI OI ol z2,z,z,z, or or OIOIOIOIOIOIO]

end dramb
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User pre-assignments:

fctl PIN 25
fctO PIN 27
rash PIN 20
rasl PIN 15
cas_e PIN 21
cas o PIN 14
oeram PIN 29
oee PIN 17
oeo PIN 18
rdcen PIN 30
ack PIN 28
mr PIN 16
we NODE 61
n4 NODE 51
n3 NODE 45
n2 NODE 49
nl NODE 48
nO NODE 47

—————————— Dedicated Inputs --------

PIN:10 --> wait

PIN:11 --> write

PIN:32 --> cs

PIN:33 --> burstdm

---------- Clock Inputs ------——--—-—-
PIN:13 --> clk

PIN:35 --> matchO

Inputs routed to block: match3 match2 matchl matchQ write cs burst burstdm
wait rgq.Q n4.Q n3.0 n2.Q0 nl1.Q n0.Q odd.Q start.Q mh.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

AOQ (PIN :2 ) -->
PIN INPUT : matchl
PRODUCT TERMS : DOWN
Al (NODE:45 ) -->
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INTERNAL FEEDBACK n3.D (pts=13)

PRODUCT TERMS LOCAL
A2 (PIN :3 ) --> _
PIN INPUT : match2
PRODUCT TERMS : UP1
A3 (NODE:46 ) -->
PRODUCT TERMS : UP2
A4 (PIN :4 ) -->
PIN INPUT : match3
PRODUCT TERMS : DOWN

A5 (NODE:47 ) =-->

INTERNAL FEEDBACK n0.D (pts=12)

e o0

PRODUCT TERMS LOCAL
A6 (PIN 5 ) -=>

PIN INPUT : burst

PRODUCT TERMS : UP1

A7 (NODE:48 ) =-->

INTERNAL FEEDBACK nl.D (pts=8)

s oo

PRODUCT TERMS LOCAL
A8 (PIN :6 ) -->

PIN INPUT : beO

PRODUCT TERMS : UP1

A9 (NODE:49 ) -->
INTERNAL FEEDBACK : n2.D (pts=9)

PRODUCT TERMS : LOCAL
Al10 (PIN :7 ) -->

PIN INPUT : ref

PRODUCT TERMS : UP1
All (NODE:50 ) -->

PRODUCT TERMS : UP2
Al2 (PIN :8 ) -->

PIN INPUT : bel

PRODUCT TERMS : DOWN

Al3 (NODE:51 ) -->
INTERNAL FEEDBACK : n4.D (pts=13)

PRODUCT TERMS : LOCAL
Al4 (PIN :9 ) -->

PIN INPUT : be2

PRODUCT TERMS : UP1
Al5 (NODE:52 ) -->

PRODUCT TERMS : UP2

Block A resource summary:

USED FREE UTILIZATION

product terms 55 9 85.9%
macro cells 16 0 100.0%
pins 8 0 100.0%
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Inputs routed to block: match3 match2 matchl matchO cs burst burstdm wait
rq.Q n4.0Q n3.Q0 n2.Q nl1.Q n0.Q high.Q odd.Q rash.Q rasl.Q start.Q mh.Q oee.Q

0eo.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

BO (PIN :21 ) -->
PIN OUTPUT : cas_e.D (pts=7)
PRODUCT TERMS : LOCAL

Bl (NODE:53 ) -->
PRODUCT TERMS : UrPl

B2 (PIN :20 ) -->
PIN OUTPUT : rash.D (pts=11)
PRODUCT TERMS ¢ LOCAL

B3 (NODE:54 ) -->
PRODUCT TERMS : UP1

B4 (PIN :19 ) -->
PRODUCT TERMS : UP2

B5 (NODE:55 ) -->
PRODUCT TERMS : DOWN

B6 (PIN :18 ) -->
PIN OUTPUT : oeo.D (pts=8)
PRODUCT TERMS : LOCAL

B7 (NODE:56 ) -->
PRODUCT TERMS . DOWN

B8 (PIN :17 ) -->
PIN OUTPUT : oee.D (pts=8)
PRODUCT TERMS : LOCAL

B9 (NODE:57 ) -->
PRODUCT TERMS : NOT USED

B10 (PIN :16 ) -->
PIN OUTPUT : mr.D (pts=2)
PRODUCT TERMS : LOCAL

Bll (NODE:58 ) -->
PRODUCT TERMS : DOWN

B12 (PIN :15 ) -->
PIN OUTPUT : rasl.D (pts=11)
PRODUCT TERMS : LOCAL

B13 (NODE:59 ) -->
PRODUCT TERMS : UP1

B14 (PIN :14 ) -->
PIN OUTPUT : cas_o.D (pts=8)
PRODUCT TERMS : LOCAL

Bl15 (NODE:60 ) -->

PRODUCT TERMS

UP1

summary:

Block B resource
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USED FREE UTILIZATION
product terms 55 9 85.9%
macro cells 15 1 93.8%
pins 7 1 87.5%

Inputs routed to block: match3 match2 matchl matchO write cs burstdm wait
ref clk rq.Q rx.Q n4.Q n3.Q n2.Q0 n1.Q n0.Q odd.Q start.Q cal.Q mh.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : Cs

OE2 : <none>

Resource allocation to macro cells:

CcO (PIN :24 ) -->
PIN OUTPUT
PRODUCT TERMS

Cl (NODE:61 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

Cc2 (PIN :25 ) -->
PIN OUTPUT
PRODUCT TERMS

C3 (NODE:62 ) -->
INTERNAL FEEDBACK

lo (pts=1)
LOCAL

we.D (pts=3)
LOCAL

fctl.D (pts=9)
LOCAL

s o0

rq.T (pts=2)

PRODUCT TERMS UP1l
Cc4 (PIN :26 ) -->

PIN INPUT : be3

PRODUCT TERMS : UP2

C5 (NODE:63 ) -->
PRODUCT TERMS : UP2
Cé6 (PIN :27 ) =-->

PIN OUTPUT fct0.D (pts=11)

PRODUCT TERMS LOCAL
Cc7 (NODE:64 ) -->
PRODUCT TERMS : UP1
c8 (PIN :28 ) -->
PIN OUTPUT : ack.D (pts=5)
PRODUCT TERMS : UP2
co (NODE:65 ) -->
PRODUCT TERMS : UP1
Cl10 (PIN :29 ) -->
PIN OUTPUT oeram.D (pts=4)

PRODUCT TERMS UP2
Cll (NODE:66 ) -->
INTERNAL FEEDBACK

PRODUCT TERMS

rx.D (pts=1)
UP1
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Ccl2 (PIN :30 ) -->

PIN OUTPUT rdcen.D (pts=5)

PRODUCT TERMS UuPl
Cl3 (NODE:67 ) -->
PRODUCT TERMS : UP1
cl4 (PIN :31 ) -->
PIN OUTPUT : oewd.D (pts=3)
PRODUCT TERMS : UP2
Cl15 (NODE:68 ) -->
PRODUCT TERMS : UPl

Block C resource summary:

USED FREE UTILIZATION
product terms 44 20 68.8%
macro cells 16 0 100.0%
pins 8 0 100.0%

Inputs routed to block: ale ah al be3 be2 bel be0O write cs burstdm n2.Q
high.Q odd.Q we3.Q we2.Q wel.Q we0.Q we.Q rash.Q rasl.Q start.Q cas_o.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : we.Q

OE2 : <none>

Resource allocation to macro cells:

DO (PIN :43 ) -->
PIN OUTPUT we0.D (pts=3)
PRODUCT TERMS : LOCAL

D1 (NODE:69 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

D2 (PIN :42 ) -->
PIN OUTPUT
PRODUCT TERMS

D3 (NODE:70 ) =-->
INTERNAL FEEDBACK
PRODUCT TERMS

D4 (PIN :41 ) -->
PIN OUTPUT
PRODUCT TERMS

D5 (NODE:71 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

D6 (PIN :40 ) -->

start.T (pts=3)
LOCAL

e oo

wel.D (pts=3)
LOCAL

e oo

mh.D (pts=2)
LOCAL

we2.D (pts=3)
LOCAL

odd.D (pts=2)
LOCAL
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PIN OUTPUT
PRODUCT TERMS

D7 (NODE:72 ) -->
INTERNAL FEEDBACK

we3.D (pts=3)
LOCAL

high.D (pts=2)

e oo

PRODUCT TERMS LOCAL

D8 (PIN :39 ) -->
PIN INPUT : al
PRODUCT TERMS :. NOT USED

D9 (NODE:73 ) =-->

INTERNAL FEEDBACK : cal.D (pts=1)

PRODUCT TERMS LOCAL
D10 (PIN :38 ) -->

PIN INPUT : ah

PRODUCT TERMS ¢ NOT USED
D11 (NODE:74 ) -->

PRODUCT TERMS : NOT USED
D12 (PIN :37 ) -->

PRODUCT TERMS : NOT USED
D13 (NODE:75 ) -->

PRODUCT TERMS : NOT USED
D14 (PIN :36 ) -->

PIN INPUT : ale

PRODUCT TERMS ¢+ NOT USED
D15 (NODE:76 ) -->

PRODUCT TERMS : NOT USED

Block D resource summary:

USED FREE UTILIZATION
product terms 22 42 34.4%
macro cells 9 7 56.3%
pins 7 1 87.5%

CHIP resource summary:

USED FREE UTILIZATION
product terms 176 80 68.8%
macro cells 56 8 87.5%
pins 36 2 94.7%

| input --> path : signal |
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e, — e, ————— - —— —
0 --> pin route of INPUT1
1 --> pin route of A2
2 --> pin route of A4
3 --> pin route of A6
4 -—>
5 -—>
6 -——>
7 -—>
8 --> internal route of A7
9 --> pin route of AOQ

10 --> pin route of INPUTO
11 --> pin route of INPUT4
12 --> internal route of D3
13 --> pin route of INPUTS5
14 --> internal route of Al
15 --> pin route of INPUT3
16 --> internal route of A9
17 --> internal route of C3
18 --> internal route of A5
19 --> internal route of D5
20 --> internal route of Al3
21 --> internal route of D1

18 of 22 routes used (utilization

+ _____________________________________________
| input --> path
+ —————————————————————————————————————————————
0 --> internal route of D1
1 --> pin route of A2
2 --> internal route of Al
3 --> internal route of A9
4 --> pin route of INPUT4
5 --> internal route of B8
6 --> internal route of A5
7 --> internal route of Al3
8 --> pin route of INPUT5
9 --> internal route of Bl2
10 --> pin route of INPUTO
11 --> pin route of AO
12 --> internal route of D3
13 --> pin route of A4
14 --> pin route of A6
15 --> pin route of INPUT3
16 --> internal route of D7
17 --> internal route of C3
18 --> internal route of B6
19 --> internal route of D5
20 --> internal route of A7
21 --> internal route of B2

22 of 22 routes used (utilization

o0 oo 00 o0 s0 oo

e 00 se oo

ee o0 o0 oo

81.

os oo s

te 08 s e0 os oo

X3

.

write
match2
match3
burst

nl.Q
matchl
wait
burstdm
mh.Q
matchO
n3.0Q

cs

n2.9Q
rq.Q
n0.Q
odd.Q
n4d.Q
start.Q

8%)

start.Q
match2
n3.Q
n2.9Q
burstdm
oee.Q
n0.Q
nd.Q
matchO
rasl.Q
wait
matchl
mh.Q
match3
burst
cs
high.Q
rqg.Q
o0eo.Q
odd.Q
nl.Q
rash.Q

100.0%)
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e e - +
| input --> path : signal |
T +

0 --> internal route of D1 : start.Q

1 --> pin route of A2 : match2

2 --> pin route of A4 : match3

3 --> internal route of A9 : n2.Q

4 --> internal route of D5 : 0odd.Q

5 --> pin route of INPUTS5 : matchO

6 -—>

7 --> internal route of Al3 : nd.Q

8 --> pin route of INPUT1 : write

9 --> pin route of AO : matchl

10 --> pin route of INPUTO : wait

11 --> pin route of INPUT4 : burstdm

12 --> internal route of D3 : mh.Q

13 --> internal route of D9 : cal.Q

14 --> internal route of Al : n3.Q

15 --> pin route of INPUT3 : Cs

16 --> pin route of AlO0 : ref

17 --> internal route of C3 : rq.Q

18 --> internal route of A5 : n0.Q

19 --> internal route of Cll : rx.Q

20 --> internal route of A7 :nl.Q

21 --> pin route of INPUT2 : clk

21 of 22 routes used (utilization = 95.5%)

T ettt +
|input --> path : signal |
e e e - +
0 --> internal route of D1 : start.Q
1 --> internal route of D2 : wel.Q
2 --> pin route of D8 : al
3 --> internal route of A9 : n2.Q
4 --> pin route of A8 : beO
5 --> internal route of D6 : we3.Q
6 --> internal route of D7 : high.Q
7 --> pin route of INPUT4 : burstdm
8 --> internal route of Cl : we.Q
9 --> internal route of Bl2 : rasl.Q
10 --> internal route of DO : wel.Q
11 --> pin route of C4 : be3
12 --> pin route of D10 : ah
13 --> internal route of D4 : we2.Q
14 --> internal route of D5 : odd.Q
15 --> pin route of INPUT3 : Ccs
16 --> pin route of INPUT1 : write
17 --> pin route of D14 : ale
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18 --> pin route of Al4 : be2
19 --> internal route of Bl4 : cas_o.0Q
20 --> pin route of Al2 : bel
21 --> internal route of B2 : rash.Q

22 of 22 routes used (utilization = 100.0%)

CHIP route summary: 83 of 88 routes used (utilization = 94.3%)

Routing Table:

BLOCK SIGNAL
ABC. match3
ABC. match2
ABC. matchl
ABC. matchO
...D ale
...D ah
eesD al
...D be3
«e.D be2
...D bel
...D beO
A.CD write
ABCD cs
AB.. burst
ABCD burstdm
ABC. wait
..C. ref
..C. clk
ABC. rq.Q
..C. rx.Q
ABC. nd.Q
ABC. n3.0
ABCD n2.9Q
ABC. nl.Q
ABC. n0.Q
.B.D high.Q
ABCD odd.Q
...D we3.Q
..D we2.Q
...D wel.Q
...D we0.Q
«e.D we.Q
.B.D rash.Q
.B.D rasl.qQ
ABCD start.Q
...D cas_o0.Q
..C. cal.Q
ABC. mh.Q
.B.. oee.Q
.B.. oeo.Q

Current partitioning requires 83 routes.
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SDEVICE MACH210A fit dramb.tt3

SPINS 36 match3:4 match2:3 matchl:2 match0:35 ale:36 ah:38 al:39 be3:26
be2:9 bel:8 be0:6 write:11l cs:32 burst:5 burstdm:33 wait:10 ref:7

clk:13 cas_o-:14 rasl-:15 rash-:20 cas_e-:21 fct0+:27 ack-:28 oeram-:29
fctl+:25 mr-:16 oeo-:18 oee-:17 rdcen-:30 we0-:43 wel-:42 we2-:41 we3-:40
oewd+:31 lo+:24

SNODES 13 rx:66 n2:49 n3:45 nl1:48 n0:47 n4:51 rq:62 we:61 start:69

mh:70 odd:71 high:72 cal:73
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hold Tock vsbreq

insl
-

hold vsbreg
l/\] A cyst
cyst +
dramcs vsbcs cacs
dramcs vsbcs cacs ethes
CI np
L
dramcs vsbes
Ccv np
Ll
dramcs
CM| |™
LI
hold
dramcs vsbcs cacs ethcs hold

dramcs vsbcs cacs ethcs hold vsbreq

np + hold + lock

np_hold Tock

hold vsbreq

hold Tock vsbreq
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CcCo

Aot |
Iena |

tdale 1 ____

{ oevabd

—_————

vsbread jmpcl jmpc@

T0

ora =l

vsbread jmpcl jmpc@

TIW

mr

| des |
: burstm:
mr :oevsbd |
Lwaitd !
pibald

drack jmpcl  jmpc@

mrg Jmpcl jmpc@

drdcen

mrq

TIR

Jmpel  jmpc@

Jmpcl  jmpc@

I
! t
| dcs |
: burstdm|

| oevsbd

| .
Lwaitd _ |

mrq drack jmpcl jmpc@

Jmpcl  jmpc@

mrq drdcen jmpcl J’mpcq
Jmpcl  jmpc@

TTW

T0

Tena
1 dale |

: dcs !
| burstdm :
lwaitd 1

| burstdm:
|waitd |
: mack
de

t
|
|
a
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CCo

vsbcs subwr

T0

vsbcs subwr

-

I
| vsback |

| oedreg :

pde__ 1

TIW

stare] | T2 | Jmpc@

e | Jmpc@

T0

TIR

Jmpco T2R|!

Jmpc@

TQ

————

I vsback |
oevsbd !

————

I start :
|_oevsbd B

I'start |
| oevsbd |
oevee .

[start |
: oevsbd :
e !

F————

|
I'crdcen |

I ——
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CCo

=TT
| dcs 1

: burstdml|
| ebrdy :
L

—_————

I
| des |

: burstdm!

lebrdy |
oY

P
| decs |

:burstdml
| ebrd
o]

—_—————

o
| dcs H

: burstdm:
) ebrdk
Lo

——————

TQ ads
ads reade ads reade
- ettt
| dale | ! dae |
W e
| des | I des |
L burstdm! L burstdm!
_____ LU e [
| des \ | des | | des | | des |
: burstdm| Tgl,\] : burstdm! : burstdml TER : burstdmi
lebrdy | | erdy : | erdy : lebrdy |
. Lo — ——— —_—l—a
| 1 I |
i | | |
'\ /| l\ !
1 f 1 7
balst | | blast blast ! ! blast
drack drack drdcen drdcen
=TT [;____I
I des ) : bcs dln:
I t.
T3W TEW|  [-—iburstami__| | TER T3R ol
ordy | sy |
I
AN L 1;——-7
| dcs t
1
drack drack drdcen drdcen| b:::tdml
lebrdy
drack T0 drdcen
T
| des |
T4N T4F\) : burstdml
ILebrdg_-‘:
jm———
I dcs
drack drdcen | burstdm
lebrdy
drack drdcen
| des |
TSI TSR :burstdmil
_____ . R | ebrdy ,I
| dcs | des ! ————
: burstdml : burstdmi
drack lerdy lerdy | drdcen
e L__—__.
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CCo

dramcs subwr

T0

dramcs

dramcs subwr

'

i ! i
lia_le_l L Eale_!
==
| des | (mm——————— 1
: cack : I dcs 1
| oedreg | L dbursteburste |
jm——————= 1 [T 1
T 2 l/\] | dcs | T 2 R | des |
{dburst=burstc ) :_dburst=burstc |
| |
] i
N 7
~ Vi
N sz
FoTT > ’
jdes burstc | I burstc
| oedreg |
||
drack drdcen drdcen
Tdes | ides }
1 | [T m - 1
| oedreg | T3|/\] 1dcs I T6R T3R 'Ldburst=burstc |
I I I e
drack drdcen drdcen!dcs :
—————— I dburst=burstc |
_—— (m——————— B
ldes | I des i gerdeen |
I np : : dburst=burstc : drdcen
b I crdcen Il
P i
[T 1
| des 1
T7W TAR| | Laburstobursee |
TO drdcen | des |
—————— I dburst=burstc |
Lerdeen ___ |
drdcen
lges === ———— 1
dcs
| | | des |
| dburst=burstc | T 5 R | |
dburst=burst
lerdeen | LSS =
drdcen
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CCo

—

S0

| cascacs subwr
| oedreg=ethcs :
L

————————a

Sl

jmmmm—————
| cacacs subwr :

: oedreg=ethcs |
| port=ethcs :
L -

cascacs subwr
1 cedregzethcs

|
I
I
: portrethcs :
| cack \
: crdcen-cacs subwr :
I np |

:ca=cacs subwr |

| oedreg=ethcs :

cacs ethcs

cacs + ethcs




—————————— Dedicated Inputs --------

PIN:17 --> jmpcl

PIN:20 --> vsbcs

PIN:51 --> subwr

PIN:54 --> res

—————————— Clock Inputs -~--—--—-—=---
PIN:15 --> clk

PIN:16 --> cacs

PIN:49 --> drdcen

PIN:50 --> drack

Inputs routed to block: res jmpcl jmpcO drdcen drack mr dramcs vsbcs cacs
subwr burstc ads blast np v.FB cv.FB nr.FB oeareg.Q ci.FB cm.FB e.FB n2.FB
nl.FB nO.FB il1l.FB i0O.FB

Controls on block:

| RESET : <none>
| PRESET: <none>
| OEl : !np oeareg.Q
| OE2 : <none>

Resource allocation to macro cells:

AOQ (PIN 2 ) -->

PIN OUTPUT crdcen.REG (pts=4)

PRODUCT TERMS LOCAL
Al (NODE:69 ) -->
PRODUCT TERMS : DOWN

| A2 (PIN :3 ) -->
PIN OUTPUT
PRODUCT TERMS
A3  (NODE:70 ) -->
INTERNAL FEEDBACK

cack.REG (pts=2)
DOWN

nO.REG (pts=15)

e oo

PRODUCT TERMS LOCAL
Ad (PIN :4 ) -->

PIN INPUT : dramcs

PRODUCT TERMS : UP1

A5 (NODE:71 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

Ab (PIN :5 ) -->
PIN INPUT

np.REG (pts=7)
UP2

jmpcO
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PRODUCT TERMS : UPl1
A7 (NODE:72 ) -->

PRODUCT TERMS : UP2
A8 (PIN :6 ) -->

PIN INPUT : ethcs

PRODUCT TERMS ¢ DOWN

A9 (NODE:73 ) =-->

INTERNAL FEEDBACK nl.REG (pts=14)

PRODUCT TERMS LOCAL
Al0 (PIN :7 ) -->

PIN INPUT : mrq

PRODUCT TERMS : UP1
All (NODE:74 ) -->

PRODUCT TERMS : UP2

Block A resource summary:

USED FREE UTILIZATION
product terms 42 6 87.5%
macro cells 12 0 100.0%
pins 6 0 100.0%

Inputs routed to block: res mrqg jmpcl jmpcO suba5 suba4 suba3 subaZ drdcen
drack burstc blast v.FB nr.FB cm.FB e.FB n2.FB nl.FB nO.FB wc0.Q wcl.Q
wc2.Q wc3.Q 1d4.Q0

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

BO (PIN :14 ) -->

PIN OUTPUT 1d.T (pts=7)

PRODUCT TERMS LOCAL
Bl (NODE:75 ) -->

PRODUCT TERMS : UP1
B2 (PIN :13 ) -->

PIN INPUT : blast

PRODUCT TERMS : DOWN

B3 (NODE:76 ) -->

INTERNAL FEEDBACK n2.REG (pts=14)

oo oo

PRODUCT TERMS LOCAL
B4 (PIN :12 ) -->

PIN INPUT : lock

PRODUCT TERMS : UP1




.~

Dec 10 15:30 1992 baio/pal/cc0.fit Page 3

B5 (NODE:77 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

B6 (PIN :11 ) -->
PIN OUTPUT
PRODUCT TERMS

B7 (NODE:78 ) -->
INTERNAL FEEDBACK

wc3.T (pts=4)
UP2

erdy.REG (pts=4)
LOCAL

wc2.T (pts=4)

ee oo

PRODUCT TERMS UP2
B8 (PIN :10 ) -->

PIN INPUT : reade

PRODUCT TERMS : UPl

B9 (NODE:79 ) -->

INTERNAL FEEDBACK wcl.T (pts=4)

PRODUCT TERMS LOCAL
B10 (PIN :9 ) -->

PIN INPUT : vsbread

PRODUCT TERMS ¢ NOT USED

Bl1l (NODE:80 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

wcO.T (pts=4)
LOCAL

XY

Block B resource summary:

USED FREE UTILIZATION
product terms 41 7 85.4%
macro cells 11 1 91.7%
pins 6 0 100.0%

Inputs routed to block: res vsbreq vsbread jmpcl jmpcO drdcen dramcs vsbcs
ethcs cacs subwr reade ads hold lock np cyst v.FB cv.FB nr.FB ci.FB cm.FB
e.FB n2.FB nl.FB nO.FB

Controls on block:

RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

CO  (PIN :21 ) -->
PIN INPUT
PRODUCT TERMS

Cl (NODE:81 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

C2 (PIN :22 ) -->

burstc
DOWN

nr.REG (pts=13)
LOCAL
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suba?2
UP1

PIN INPUT
PRODUCT TERMS

C3 (NODE:82 ) -->
INTERNAL FEEDBACK

v.REG (pts=6)

PRODUCT TERMS uP2
c4 (PIN :23 ) -->

PIN INPUT : suba3

PRODUCT TERMS : UP1

C5 (NODE:83 ) -->

INTERNAL FEEDBACK e.REG (pts=7)

e oo

PRODUCT TERMS UP2
C6 (PIN :24 ) -->

PIN INPUT : ads

PRODUCT TERMS : UP1

Cc7 (NODE:84 ) -->

\
\
|
|
‘ INTERNAL FEEDBACK : cv.REG (pts=2)

PRODUCT TERMS UP2
Cc8 (PIN :25 ) -->

PIN INPUT : suba4

PRODUCT TERMS : UP1

c9 (NODE:85 ) =-->

INTERNAL FEEDBACK cm.REG (pts=2)

oo oo

PRODUCT TERMS LOCAL
Cl10 (PIN :26 ) -->

PRODUCT TERMS ¢ NOT USED
Cll1 (NODE:86 ) -->

PRODUCT TERMS : NOT USED

Block C resource summary:

USED FREE UTILIZATION
product terms 30 18 62.5%
macro cells 10 2 83.3%
pins 5 1 83.3%

Inputs routed to block: res vsbreq drack dramcs vsbcs ethcs cacs subwr
hold lock holda oeareg oedreg np cyst bc v.FB cv.FB nr.FB ci.FB cm.FB e.FB
oevsba.Q n2.FB nl.FB nO.FB

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to macro cells:

DO (PIN :33 ) --> i
\
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PIN OUTPUT : oevsba.D (pts=6)
PRODUCT TERMS : LOCAL
D1 (NODE:87 ) -->
PRODUCT TERMS : UP1
D2 (PIN :32 ) -->
PIN INPUT : mr
PRODUCT TERMS : DOWN

D3 (NODE:88 ) -->

INTERNAL FEEDBACK Ci.REG (pts=3)

PRODUCT TERMS DOWN
D4 (PIN :31 ) -->
PIN INPUT : holda
PIN OUTPUT : holda.REG (pts=6)
PRODUCT TERMS ¢ LOCAL
D5 (NODE:89 ) -->
PRODUCT TERMS : DOWN
D6 (PIN :30 ) -->
PIN INPUT : oeareg
PIN OUTPUT : oeareg.REG (pts=5)
PRODUCT TERMS ¢ LOCAL

D7 (NODE:90 ) -->

INTERNAL FEEDBACK cyst.REG (pts=4)

se oo

PRODUCT TERMS LOCAL
D8 (PIN :29 ) -->
PIN INPUT : subab
PRODUCT TERMS ¢ NOT USED
D9 (NODE:91 ) -->
PRODUCT TERMS : DOWN
D10 (PIN :28 ) -->
PIN INPUT : oedreg
PIN OUTPUT :. oedreg.REG (pts=5)
PRODUCT TERMS : LOCAL
D11 (NODE:92 ) -->
PRODUCT TERMS ¢ NOT USED

Block D resource summary:

USED FREE UTILIZATION
product terms 29 19 60.4%
macro cells 10 2 83.3%
pins 6 0 100.0%

Inputs routed to block: res mrqg vsbread jmpcl jmpcO drdcen drack dramcs
vsbcs subwr ads v.FB cv.FB nr.FB cm.FB e.FB n2.FB nl.FB nO.FB

Controls on block:

RESET : <none>
PRESET: <none>

L
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OEl : <none>
OE2 : <none>
Resource allocation to macro cells:
EO (PIN :36 ) -->
PIN OUTPUT : dle.REG (pts=2)
PRODUCT TERMS ¢+ LOCAL
El (NODE:93 ) -->
PRODUCT TERMS ¢ NOT USED
E2 (PIN :37 ) -->
PIN OUTPUT : dale.REG (pts=3)
PRODUCT TERMS : LOCAL
E3 (NODE:94 ) -->
PRODUCT TERMS : DOWN
E4 (PIN :38 ) --> -
PIN OUTPUT : oevsbd.D (pts=7)
PRODUCT TERMS : LOCAL
E5 (NODE:95 ) -->
PRODUCT TERMS : DOWN
E6 (PIN :39 ) -->
PIN OUTPUT : dcs.REG (pts=11)
PRODUCT TERMS : LOCAL
E7 (NODE:96 ) -->
PRODUCT TERMS : UP1
E8 (PIN :40 ) -->
PIN OUTPUT : mack.REG (pts=2)
PRODUCT TERMS : LOCAL
E9 (NODE:97 ) -->
PRODUCT TERMS : DOWN
E10 (PIN :41 ) -->
PIN OUTPUT : burstdm.REG (pts=7)
PRODUCT TERMS : LOCAL
Ell (NODE:98 ) -->
PRODUCT TERMS : NOT USED
Block E resource summary:
USED FREE UTILIZATION
product terms 32 16 66.7%
macro cells 10 2 83.3%
pins 6 0 100.0%

Inputs routed to block: mrqg dburst drdcen drack mr burstc blast v.FB nr.FB
cm.FB e.FB n2.FB nl.FB nO.FB

Controls on block:

RESET : <none>
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PRESET: <none>
OE1l : <none>
OE2 : <none>
Resource allocation to macro cells:
FO (PIN :48 ) -->
PIN OUTPUT : ebrdy.REG (pts=4)
PRODUCT TERMS : LOCAL
Fl (NODE:99 ) -->
PRODUCT TERMS : DOWN
F2 (PIN :47 ) -->
PIN OUTPUT : waitd.REG (pts=6)
PRODUCT TERMS : LOCAL
F3 (NODE:100) --—>
PRODUCT TERMS : NOT USED
F4 (PIN :46 ) -->
PIN INPUT : vsbreq
PRODUCT TERMS : NOT USED
F5 (NODE:101) -->
PRODUCT TERMS : NOT USED
F6 (PIN :45 ) -->
PIN INPUT : dburst
PIN OUTPUT : dburst.REG (pts=3)
PRODUCT TERMS : LOCAL
F7 (NODE:102) -->
PRODUCT TERMS : NOT USED
F8 (PIN :44 ) -->
PRODUCT TERMS : NOT USED
F9 (NODE:103) -->
PRODUCT TERMS : NOT USED
F10 (PIN :43 ) -->
PRODUCT TERMS : NOT USED
F1ll (NODE:104) --»>
PRODUCT TERMS : NOT USED
Block F resource summary:
USED FREE UTILIZATION
product terms 13 35 27.1%
macro cells 4 8 33.3%
pins 4 2 66.7%

Inputs routed to block: res jmpcl vsbcs v.FB cv.FB nr.FB n2.FB nl.FB n0O.FB
Controls on block:

RESET :
PRESET:

<none>
<none>
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OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

GO (PIN :55 ) -->
PIN OUTPUT
PRODUCT TERMS

Gl (NODE:105) -->
PRODUCT TERMS

G2 (PIN :56 ) -->
PIN OUTPUT
PRODUCT TERMS

G3 (NODE:106) -->
PRODUCT TERMS

G4 (PIN :57 ) -->
PIN OUTPUT
PRODUCT TERMS

G5 (NODE:107) =-->
PRODUCT TERMS

G6 (PIN :58 ) -->
PIN OUTPUT
PRODUCT TERMS

G7 (NODE:108) -->
PRODUCT TERMS

G8 (PIN :59 ) -->
PIN OUTPUT
PRODUCT TERMS

G9 (NODE:109) -->
PRODUCT TERMS

G10 (PIN :60 ) -->
PIN OUTPUT
PRODUCT TERMS

Gll (NODE:110) -->
PRODUCT TERMS

vsbaclk.REG (pts=1)
LOCAL

e oo

NOT USED

ena.REG (pts=4)
LOCAL

o oo

NOT USED

start.REG (pts=1l)
LOCAL

se oo

: NOT USED

dwr.REG (pts=1)
LOCAL

NOT USED

mast.REG (pts=1)
LOCAL

: NOT USED

en.REG (pts=1)
LOCAL

e o0

NOT USED

- ———————————— - ————— - —————— - ——

Block G resource summary:

USED FREE UTILIZATION
product terms 9 39 18.8%
macro cells 6 6 50.0%
pins 6 0 100.0%

Inputs routed to block: res ethcs cacs subwr cv.FB ci.FB cm.FB il.FB i0O.FB
Controls on block:

RESET : <none>
PRESET: <none>
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OEl
OE2

Resour

HO

H1

¢ <none>
: <none>

ce
(PIN :67 ) =-->

PIN OUTPUT

PRODUCT TERMS
(NODE:111) -->

INTERNAL FEEDBACK
PRODUCT TERMS

s oo

] X [X] o o0

allocation to macro cells:

port.REG (pts=1)
LOCAL

i0O.REG (pts=2)
LOCAL

ca.REG (pts=1)
LOCAL

il.REG (pts=2)
LOCAL

NOT USED

bc.REG (pts=1)
LOCAL

NOT USED
NOT USED
NOT USED
NOT USED

hold
NOT USED

NOT USED

summary:

FREE

UTILIZATION
14.6%
41.7%

41
7
3

H2 (PIN :66 ) -->
PIN OUTPUT
PRODUCT TERMS

H3 (NODE:112) -->
INTERNAL FEEDBACK
PRODUCT TERMS

H4 (PIN :65 ) -->
PRODUCT TERMS

H5 (NODE:113) -->
INTERNAL FEEDBACK
PRODUCT TERMS

H6 (PIN :64 ) -->
PRODUCT TERMS

H7 (NODE:114) -->
PRODUCT TERMS

H8 (PIN :63 ) -->
PRODUCT TERMS

H9 (NODE:115) -->
PRODUCT TERMS

H10 (PIN :62 ) -->
PIN INPUT
PRODUCT TERMS

H11 (NODE:116) -->
PRODUCT TERMS

Block H resource
USED

product terms 7

macro cells 5

pins 3

50.0%

CHIP resource summary:

USED

product terms 203

macro cells

pins

68
50

FREE UTILIZATION
181 52.9%
28 70.8%
6 89.3%
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e it +
| input --> path signal |
e e ke +
0 --> pin route of INPUT7? : res
1 --> internal route of C7 : cv.FB
2 --> pin route of A4 : dramcs
3 --> pin route of INPUT2 : jmpcl
4 --> pin route of INPUT3 : vsbcs
5 --> pin route of D2 : mr
6 --> pin route of CO : burstc
7 --> internal route of D3 : ci.FB
8 --> internal route of H3 : 1i1.FB
9 --> internal route of A3 : nO.FB
10 --> internal route of A5 : np
11 --> internal route of A9 : nl1.FB
12 --> pin route of A6 : jmpcO
13 --> internal route of C9 : cm.FB
14 --> pin route of B2 : blast
15 --> internal route of B3 : n2.FB
16 --> internal route of Cl1 : nr.FB
17 --> internal route of C3 : v.FB
18 --> pin route of INPUT4 : drdcen
19 --> internal route of H1l : i0.FB
20 --> pin route of INPUT6 : subwr
21 --> pin route of INPUTI1 : cacs
22 --> pin route of C6 : ads
23 --> pin route of INPUT5 : drack
24 --> internal route of C5 : e.FB
25 --> internal route of D6 : oeareg.Q
26 of 26 routes used (utilization = 100.0%)
Routes for block B
B et bt bt +
| input --> path : signal |
e +
0 -->
1 --> internal route of B9 : wcl.Q
2 --> internal route of B3 : n2.FB
3 --> pin route of A6 : jmpcO
4 --> internal route of A3 : nO.FB
5 --> internal route of B7 : wc2.0
6 --> pin route of B2 : blast
7 --> internal route of Cl : nr.FB
8 --> pin route of C4 : suba3
9 --> pin route of INPUT7 res
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10 -->

11 --> internal route of A9 : nl.FB
12 --> pin route of C2 : suba2
13 --> internal route of C9 : cm.FB
14 --> pin route of Al0 : mrq

15 --> internal route of C5 : e.FB
16 --> internal route of B5 : wc3.Q
17 --> internal route of C3 : v.FB
18 --> pin route of INPUT4 : drdcen
19 --> pin route of CO : burstc
20 --> internal route of BO : 14.Q
21 --> internal route of Bll : we0.Q
22 --> pin route of D8 : subab
23 --> pin route of C8 : suba4d
24 --> pin route of INPUT2 : jmpcl
25 --> pin route of INPUT5 : drack

24 of 26 routes used (utilization = 92.3%)

e e, — e ———— - - ————
| input --»> path : signal |
G o e e e e = e s e =
0 --> pin route of INPUT7 : res
1 --> internal route of C7 : cv.FB
2 --> internal route of B3 : n2.FB
3 --> pin route of A6 : jmpcO
4 --> pin route of INPUT3 : vsbcs
5 --> pin route of F4 : vsbreq
6 --> internal route of C9 : cm.FB
7 --> internal route of Cl : nr.FB
8 --> internal route of C3 : v.FB
9 --> internal route of A3 : nO.FB
10 --> internal route of A5 : np
11 --> pin route of A4 : dramcs
12 --> pin route of INPUT1 : cacs
13 --> internal route of D7 : cyst
14 --> pin route of C6 : ads
15 --> internal route of D3 : ci.FB
16 --> pin route of B4 : lock
17 --> pin route of INPUT2 : jmpcl
18 --> pin route of INPUT6 : subwr
19 --> pin route of H10 : hold
20 --> pin route of B8 : reade
21 --> pin route of B1O : vsbread
22 --> pin route of A8 : ethcs
23 --> internal route of A9 : nl.FB
24 -~> internal route of C5 : e.FB
25 --> pin route of INPUT4 : drdcen

26 of 26 routes used (utilization = 100.0%)

Routes for block D
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e e - +
| input --> path : signal |
B T ittt +

0 --> pin route of INPUT7 : res

1 --> internal route of H5 : bc

2 --> internal route of B3 : n2.FB

3 --> pin route of INPUTS : drack

4 --> pin route of INPUT3 : vsbcs

5 --> pin route of F4 : vsbreq

6 --> internal route of C9 : cm.FB

7 --> internal route of D7 : cyst

8 --> pin route of B4 : lock

9 --> internal route of A3 : nO.FB

10 --> internal route of A5 : np

11 --> pin route of A4 : dramcs

12 --> pin route of INPUT1 : cacs

13 --> pin route of A8 : ethcs

14 --> internal route of D10 : oedreg

15 --> internal route of D3 : cCi.FB

16 --> internal route of Cl : nr.FB

17 --> internal route of C7 : cv.FB

18 --> pin route of INPUT6 : subwr

19 --> pin route of H10 : hold

20 ~-> pin route of D4 : holda

21 --> pin route of D6 : oeareg

22 --> internal route of DO : oevsba.Q

23 --> internal route of A9 : nl.FB

24 --> internal route of C5 : e.FB

25 --> internal route of C3 : v.FB

26 of 26 routes used (utilization = 100.0%)

T e +
| input --> path : signal |
T it +
0 -=>
1 --> internal route of C7 : cv.FB
2 -—>
3 --> pin route of INPUT2 : jmpcl
4 -=-> pin route of INPUT3 : vsbcs
5 -=>
6 -=>
7 --> pin route of INPUT?7 : res
8 -->
9 --> internal route of A3 : nO.FB
10 --> pin route of B1O : vsbread
11 -=> pin route of A4 : dramcs
12 -=>
13 --> internal route of C9 : cm.FB
14 --> pin route of AlO : mrq
15 --> internal route of B3 : n2.FB
16 --> internal route of Cl1 : nr.FB




¢
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17 --> internal route of C3 : v.FB
18 --> pin route of INPUT4 : drdcen
19 -->

20 --> pin route of INPUT6 : subwr
21 --> pin route of A6 : jmpcO
22 --> pin route of C6 : ads

23 --> internal route of A9 : nl.FB
24 --> internal route of C5 : e.FB
25 --> pin route of INPUTS : drack

19 of 26 routes used (utilization = 73.1%)

| input --> path signal |
R bt T

0 -——>

1 -=>

2 -——>

3 --> pin route of INPUTS : drack
4 -—>

5 --> pin route of D2 : mr

6 --> pin route of B2 : blast
7 -—>

8 -=>

9 --> internal route of A3 : nO.FB
10 -—->

11 -->

12 -=>

13 ~-> internal route of C9 : cm.FB
14 --> pin route of AlO : mrq

15 -—>

16 --> internal route of Cl1 : nr.FB
17 --> internal route of C3 : v.FB
18 --> pin route of INPUT4 ¢ drdcen
19 --> pin route of CO : burstc
20 -=>
21 --> pin route of Fb6 : dburst
22 -—>
23 --> internal route of A9 : nl.FB
24 --> internal route of C5 : e.FB
25 --> internal route of B3 : n2.FB

14 of 26 routes used (utilization = 53.8%)

e e e e e = = = e =
| input --> path signal |
o e e e e e o o e e o T = =

0 -->

1 -->

2 -—>
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3 -->

4 -—>

5 -->

6 -—> '

7 --> pin route of INPUT7 : res

8 --> internal route of C3 : v.FB
9 --> internal route of A3 : nO.FB
10 -—>

11 -->

12 -->

13 -—>

14 -——>

15 --> pin route of INPUT3 : vsbcs
16 --> internal route of C1l : nr.FB
17 --> internal route of C7 : cv.FB
18 -—>

19 -—>

20 -——>
21 -->

22 -=>

23 --> internal route of A9 : nl.FB
24 --> pin route of INPUT2 : jmpcl
25 --> internal route of B3 : n2.FB

9 of 26 routes used (utilization = 34.6%)

e e — - +
| input --> path : signal |
et +
0 -—>
1 -—>
2 -—>
3 -
4 -->
5 -->
6 -—>
7 --> pin route of INPUT7? : res
8 -—>
9 --> internal route of H3 : i1.FB
10 -——>
11 -—=>
12 -=>
13 --> internal route of C9 : cm.FB
14 -—>
15 --> internal route of D3 : ci.FB
16 -=>
17 --> internal route of C7 : cv.FB
18 -—>
19 --> internal route of Hl : i0.FB
20 --> pin route of INPUT6 : subwr
21 --> pin route of INPUT1 : cacs
22 --> pin route of A8 : ethcs
23 -—>
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-

-—>

24
25

9 of 26 routes used (utilization

CHIP route summary:

Routing Table:

BLOCK SIGNAL
ceeeee e clk
ABCDE.GH res
..CD.... vsbreq
.B..EF.. mrqgq
..C.E... vsbread
ABC.E.G. jmpcl
ABC.E... jmpcO
I subab
.B..o.o... suba4
.B...... suba3
B.ooo.. suba?2
..... F.. dburst
ABC.EF.. drdcen
AB.DEF.. drack
A....F.. mr
A.CDE... dramcs
A.CDE.G. vsbcs
..CD...H ethcs
A.CD...H cacs
A.CDE..H subwr
AB...F.. burstc
eeCevn.. reade
A.C.E... ads
AB...F.. blast
..CD.... hold
..CD.... lock
«e.D.... holda
...D.... oeareg
...D.... oedreg
A.CD.... np
..CD.... cyst
«e.D.... bc
ABCDEFG. v.FB
A.CDE.GH cv.FB
ABCDEFG. nr.FB
A....... oeareg.Q
A.CD...H ci.FB
ABCDEF.H cm.FB
ABCDEF. . e.FB
eeeDou oevsba.Q
ABCDEFG. n2.FB
ABCDEFG. nl.FB
ABCDEFG. n0.FB
Bieono.. wc0.Q

153 of 208 routes used (utilization
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.B...... wcl.Q
Beeoonn wc2.Q
.B.v.... wc3.0
.Bevoooo 14.Q
A......H il.FB
A...... H iO.FB

SDEVICE MACH220A fit cc0.tt3

SPINS 50 clk:15 res:54 vsbreq:46 mrq:7 vsbread:9 jmpcl:17 jmpcO:5 suba5:29
subad:25 suba3:23 suba2:22 drdcen:49 drack:50 mr:32 dramcs:4 vsbcs:20
ethcs:6 cacs:16 subwr:51 burstc:21 reade:10 ads:24 blast:13 hold:62 lock:12
1d+:14 oevsba-:33 oedreg+:28 crdcen+:2 holda+:31 dle+:36 oeareg+:30 dale+:3

oevsbd-:38 cack+:3 dcs+:39 mack+:40 burstdm+:41 erdy+:11 ebrdy+:48 waitd+:4

dburst+:45 vsbaclk+:55 ena+:56 port+:67 start+:57 ca+:66 dwr+:58 mast+:59
en+:60

SNODES 18 n0:70 nr:81 np:71 wc3:77 v:82 n2:76 nl:73 wc2:78 e:83

wcl:79 wc0:80 ci:88 cv:84 cm:85 cyst:90 1i0:111 il:112 bc:113




VSB Control

Overview
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921220 VSB

vebreq e

Arbitration

synch.

s —— breq

en busy
t§
Arbitration
asynch bgout
yo
ena address |e pas
phase
asynch. [P LEVER
Yz 44
pasl address | asack
phase Acx,
asynch.
Y4 Y3
us
delay
AX address
phase
L ac
asynch.
Y6
ena data phase acnul
vsbread _ | synch.
mrq e |
mack — ]
(< P
ds
ack | dr
data phase ds
dr asynch.

9748
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Arbitration. Synchronous Part 921220 VSB
|
\
busyji
[ metren |
T0
busyi {LEU_EL’:_O:_;__;E]
7
| vebreq |
T1 i
|
1
- ae | vsbreq |
en
[ vebreq |
T2
an
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Arbitration. Asynchronous Part 921220 VSB
en, busy

0 01 11 10 bgout

(W) B|-|cle
pl(B) D] -]
SER ORI
al - E (O 1
- 18 |(B)|F |0
Al - e ()l o
en busy

00 21 11 10 bgout

(W) c | o

©
Al -E(O) 1
Ale (E)(F) o
en, busy

a0 \_00 01 11 10
00 | 00 |00 | 00 | 01

0l |00 |00 | 11 |01

1mye1 (o1 | 11 | 11

00 01 11 10 00 01 11 10 00 o1 11 10
1o 0|00 )0 |e |0l %|g|lo|0olo
ot [o|e|ie o1 lo|o |1 @1 o0 [iI]0
oo |11 T il 1lolo|o]0
10 N o [ | [ 12 (olololo

ae ya@ bgout

ae = en busy y@ + en ae yo = ae + yd en + en busy bgout = @e yd en
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Handshake in address phase 921222 VSB
ena.pas
00 01 11 10 pasl
@ cl-181e
al-1D 0
O] [
IBCEE
pl - F|(E)e
T
ena.pas ena.pas
Qo 01 11 10 g2yl 00 01 11 10
@@@@D 00 |00 |00 |01 | 00
@1--@5 01 |00 |00 |01 | 11
11A—F@ 11100 |00 | 10| 11
1@-(:@- 10 |00 | 00 | 10 | - -
00 01 11 10 00 01 11 10
|ojo|0|0 @ ool
ol |o|e|o|T ol oo I
oo |l [iL] 1io|o]|e]iLl
10 ooiL] 1 10000
y2 yl
00 01 11 10 00 01 11 10
2|0|0|0|0 00 \[L [1i[ 1]}
ol o|o|1]0 ot 1 |11e]o
1{o|e|o]o ni|iie]e
10]ololole 0 i1]1lle|o
pasl levsba

y2 = y2 ena + yl ena pas

yl = y2 ena pas + yl ena pas + y2 yl ena

pasl = y2 yl ena pas

levsba = gé gi + ena
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Handshake in address phase 921222 VSB

00 01 11 10

ot stal
%%;4%—4

00 01 11 10

)

_ paS|/g4
ys 00 01 11 10
oo | -|itilo
i Yo 7 pasl y4 + yS pasl
1o | - |lLi L]
pasly4
S o0 @1 11 10
oo | - |1 ]1] _
- y3 = yS pasl
110 | -10 0
pasly4
;S\ 00 01 1 10
10| ~-]0|0 _
acx = yo pasl y4
1 10| -0 |1

asack = \:'4 paSI + asack pas




VSB control

Handshake in address phase
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921222 VSB

acx.acnul
46 00 01 11 10
WE) ¢

©
©

30c
acx,acnul
46 00 01 11_ 10
0|0 |0 |[1i]e@
1le |e |iLi 1]
acx.acnul
46 00 01 1—1" _1_@_
ol o |0 |1 ] 1]
110 Q O |0

yb = acx acnul + yb6 acx

ac = yb acx

Gcatiles af 2o
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Handshake in data phase 901224 VSB
dr.ds
00 ©1 11 10 ack
(W s|-|-]o
- cl-|o
-l |(o) o1
Al -1e|D) e
5 @) -
A @ -1 -1
dr.ds dr.ds
00 01 11 10 ack By 00 0oL 1 10
(W) c | o 00 | 00 |00 | 10 | 01
A | B ®@\.® 21 |00 |00 | @1 | @1
/ 11 |00 | 00 | 00 | 00
A |(©)|(0)] b7 1 10 00|10 | 10 | 00
dr.ds dr.ds
J8.y7\ 92 0l 11 10 BT\ 22 0l 1 10
00| 0 |0 |i1i|0 0| e |0 |0 |1
o1|e |0 |0 o o1 0 | o |[L|i]
1o |0 0@ |0 1o |0 |0 |0
100 |[1][1] 0 100 |0 |00
y8 y7
y8 = dr ds y7 + ds y8 y7
J7 = dr g8 y7 + dr ds gl Y8 KAV GSi026
ack = y8
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921224

VSB

ena jmpcl jmpc@ wr

—

S0

ena jmpcl jmpc@ “wr

ds + ack

ds + ack




—————————— Dedicated Inputs --------

PIN:10 --> wri
PIN:11 --> pasi
PIN:32 --> start
PIN:33 --> res

—————————— Clock Inputs ------------
PIN:13 --> clk
PIN:35 --> dsi

Inputs routed to block: res ena 1d dsi wri mack acko y7 y8 dr jmpcl.FB
jmpcO0.FB mrqg.FB n2.FB n3.FB

Controls on block:

RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

AOQ (PIN :2 ) -->
PIN OUTPUT
PRODUCT TERMS

Al (NODE:45 ) -->
INTERNAL FEEDBACK

mrq.REG (pts=4)
DOWN

dr.REG (pts=6)

PRODUCT TERMS LOCAL
A2 (PIN :3 ) -->
PIN INPUT : acko
PIN OUTPUT : acko (pts=1)
PRODUCT TERMS : UP2

A3 (NODE:46 ) -->

INTERNAL FEEDBACK n2.REG (pts=3)

PRODUCT TERMS LOCAL
Ad (PIN :4 ) -->

PIN INPUT : ena

PRODUCT TERMS : UP2

A5 (NODE:47 ) -->

INTERNAL FEEDBACK n3.REG (pts=3)

e oo

PRODUCT TERMS LOCAL

Ab (PIN 5 ) =-=>
PIN INPUT : en
PRODUCT TERMS :. NOT USED




A7 (NODE:48 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :6 )
PIN INPUT
PRODUCT TERMS
(NODE:49 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :7 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:50 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :8 )
PIN INPUT
PRODUCT TERMS
(NODE:51 )
PRODUCT TERMS
(PIN :9 )
PIN INPUT
PRODUCT TERMS
(NODE:52 )
PRODUCT TERMS

A8 -

A9

Al0

All

Al2

-—>

Al3 -——>

Al4 -—>

AlS5 -——>

.. e oo s oo e o0 oo oo ee oo e o

‘Dec 10 13:22 1992 baio/pal/vsb.fit Page 2

acnul.REG (pts=2)
LOCAL

busyi
NOT USED

y8 (pts=2)
LOCAL

breq
NOT USED

y7 (pts=2)
LOCAL

read
NOT USED

NOT USED

mast
NOT USED

NOT USED

Block A resource summary:

USED FREE UTILIZATION
product terms 23 41 35.9%
macro cells 9 7 56.3%
pins 8 0 100.0%

Inputs routed to block: " pasi y4 asacko pasl y5 yls y2s busyd aci asacki
acki mast start y9

Controls on block:

RESET
PRESET
OEl
OE2

*e o0 ee e

<none>
<none>
<none>
<none>

Resource allocation to
BO (PIN :21 )

PIN OUTPUT

PRODUCT TERMS
(NODE:53 ) -->

-->

Bl

macro cells:

.
.
.
.

jmpcO.REG (pts=4)
LOCAL
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INTERNAL FEEDBACK
PRODUCT TERMS

B2 (PIN :20 ) -->
PIN OUTPUT

v9 (pts=2)
LOCAL

jmpcl.REG (pts=3)

se o0

PRODUCT TERMS LOCAL

B3 (NODE:54 ) -->
INTERNAL FEEDBACK : y5 (pts=2)
PRODUCT TERMS : LOCAL

B4 (PIN :19 ) -->
PIN INPUT : dso
PIN OUTPUT : dso (pts=1)
PRODUCT TERMS : LOCAL

BS (NODE:55 ) ~-->

INTERNAL FEEDBACK acx (pts=1)

PRODUCT TERMS LOCAL
B6 (PIN :18 ) -->
PIN INPUT : asacko
PIN OUTPUT : asacko (pts=2)
PRODUCT TERMS ¢ LOCAL
B7 (NODE:56 ) -->
PRODUCT TERMS : NOT USED
B8 (PIN :17 ) -->
PIN OUTPUT : y3 (pts=2)
PRODUCT TERMS : LOCAL
B9 (NODE:57 ) --> _
PRODUCT TERMS ¢« NOT USED
B10 (PIN :16 ) -->
PIN INPUT : vsbaoe
PIN OUTPUT : vsbaoe (pts=1)
PRODUCT TERMS : LOCAL
Bl1l (NODE:58 ) -->
PRODUCT TERMS ¢ NOT USED
B12 (PIN :15 ) -->
PIN INPUT : acki
PRODUCT TERMS ¢ NOT USED
B13 (NODE:59 ) -->
PRODUCT TERMS : NOT USED
B14 (PIN :14 ) -->
PIN INPUT : asacki
PRODUCT TERMS : NOT USED
B15 (NODE:60 ) -->
PRODUCT TERMS : NOT USED

Block B resource summary:

USED FREE UTILIZATION
product terms 18 - 46 28.1%
macro cells 9 7 56.3%
pins 8 0 100.0%

Resources of block C
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Inputs routed to block:

vsbaoe vsbdoe

Controls on block:

RESET : <none>
PRESET: <none>
OEl : <none>
OE2 : <none>

Resource allocation to

co

Cl

c2

C3

c4

C5

C6

C7

Cc8

Cc9

C10

C1l1

Cl2

C13

Cl4

(PIN :24 ) -->
PIN INPUT
PIN OUTPUT
PRODUCT TERMS
(NODE:61 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :25 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:62 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :26 ) -->
PIN OUTPUT
PRODUCT TERMS
(NODE:63 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :27 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:64 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :28 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:65 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :29 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:66 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :30 ) -->
PIN INPUT
PRODUCT TERMS
(NODE:67 ) -->
PRODUCT TERMS
(PIN :31 ) -->

ena pasi yl y2 busys dsi wri dr start read dso

macro cells:

vsbdoe
vsbdoe (pts=3)
LOCAL

ee o0 oo

yl (pts=3)
LOCAL

levbsd (pts=2)
LOCAL

eo oo

: y2 (pts=2)
LOCAL

levsba (pts=2)
LOCAL

pasl (pts=1)
LOCAL

aci
NOT USED

v2s.REG (pts=1)
LOCAL

: v4
: NOT USED

yv1ls.REG (pts=1)
LOCAL

e e

mack
NOT USED

: busyd.REG (pts=1)
LOCAL

+ 1d
NOT USED

Y]

NOT USED
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PRODUCT TERMS : NOT USED
Cl5 (NODE:68 ) -->
PRODUCT TERMS : NOT USED

Block C resource summary:

USED FREE UTILIZATION
product terms 16 48 25.0%
macro cells 9 7 56.3%
pins 7 1 87.5%

Inputs routed to block: res breq busyi en yO ae acx y6 acnul nl.FB n0O.FB

Controls on block:

RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

DO (PIN :43 ) -->
PIN OUTPUT
PRODUCT TERMS

D1 (NODE:69 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

D2 (PIN :42 ) -->
PIN OUTPUT
PRODUCT TERMS

D3 (NODE:70 ) -->
INTERNAL FEEDBACK : nO.REG (pts=3)
PRODUCT TERMS LOCAL

D4 (PIN :41 ) -->
PIN OUTPUT

vsbreq.REG (pts=2)
LOCAL

e o0

nl.REG (pts=2)
LOCAL

s o0

busyo (pts=1l)
LOCAL

bgout (pts=1)

PRODUCT TERMS LOCAL

D5 (NODE:71 ) -->
INTERNAL FEEDBACK : ae (pts=2)
PRODUCT TERMS : LOCAL

D6 (PIN :40 ) -->

PIN OUTPUT aco (pts=1)

PRODUCT TERMS LOCAL
D7 (NODE:72 ) -->
INTERNAL FEEDBACK : yO (pts=3)
PRODUCT TERMS : LOCAL
D8 (PIN :39 ) -->
PRODUCT TERMS : NOT USED

D9 (NODE:73 ) -->
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INTERNAL FEEDBACK : y6 (pts=2)
PRODUCT TERMS : LOCAL

D10 (PIN :38 ) -->
PRODUCT TERMS : NOT USED

D11 (NODE:74 ) -->

INTERNAL FEEDBACK busys.REG (pts=1)

o0 ae

PRODUCT TERMS LOCAL
D12 (PIN :37 ) -->

PRODUCT TERMS : NOT USED
D13 (NODE:75 ) -->

PRODUCT TERMS : NOT USED
D14 (PIN :36 ) -->

PRODUCT TERMS ¢ NOT USED
D15 (NODE:76 ) -->

PRODUCT TERMS ¢ NOT USED

Block D resource summary:

USED FREE UTILIZATION
product terms 18 46 28.1%
macro cells 10 6 62.5%
pins 4 4 50.0%

CHIP resource summary:

USED FREE UTILIZATION
product terms 75 181 29.3%
macro cells 37 27 57.8%
pins 33 5 86.8%

e e e e - +
| input --> path : signal |
o e +

0 -->

1 -—>

2 --> pin route of A4 : ena

3 --> internal route of A9 : y8

4 -—>

5 --> internal route of All s y7

6 -->

7 -—>

8 --> pin route of INPUTS : dsi




e
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9 -=>
10 --> pin route of INPUTO : wri
11 --> pin route of INPUT4 : res
12 --> pin route of A2 : acko
13 --> internal route of A0 : mrqg.FB
14 --> internal route of Al : dr
15 -——>
16 --> internal route of A3 : n2.FB
17 --> pin route of C10 : mack
18 --> internal route of A5 : n3.FB
19 --> internal route of BO : jmpcO.FB
20 --> pin route of Cl1l2 : 1d
21 --> internal route of B2 : jmpcl.FB
15 of 22 routes used (utilization = 68.2%)
Routes for block B
e e +
| input --> path : signal |
e +
0 --> internal route of Cl1 : busyd
1 -—=>
2 -=>
3 -->
4 -—>
5 --> internal route of Bl : v9
6 --> pin route of INPUT3 : start
7 -=>
8 -->
9 --> internal route of C9 : yls
10 --> pin route of C8 HIR'Z
11 --> internal route of B3 HI 4]
12 --> pin route of Bl2 : acki
13 --> pin route of Bl4 : asacki
14 -=>
15 --> pin route of C6 : aci
16 --> pin route of INPUTI1 : pasi
17 -—>
18 --> pin route of Al4 : mast
19 --> internal route of C5 : pasl
20 --> pin route of B6 : asacko
21 --> internal route of C7 : y2s
14 of 22 routes used (utilization = 63.6%)
Routes for block C
o e e e +
| input --> path : signal |
et e P e T e +
0 -=>
1 -—>
2 --> pin route of A4 : ena
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3 -—>

4 -—>

5 -

6 --> pin route of INPUT3 : start
7 -—>

8 -->

9 -->

10 --> pin route of INPUTO : wri

11 --> pin route of B1lO : vsbaoe
12 --> pin route of CO : vsbdoe
13 --> pin route of INPUTS : dsi

14 --> internal route of Al : dr

15 --> internal route of Cl syl

16 --> pin route of INPUTI1 : pasi
17 --> internal route of C3 T y2

18 --> internal route of D1l : busys
19 --> pin route of B4 : dso
20 --> pin route of Al2 : read
21 -—>

13 of 22 routes used (utilization = 59.1%)

e ittt +
| input --> path : signal |
ettt +
0 -->
1 -=>
2 -—>
3 -->
4 -->
5 --> pin route of AlO : breg
6 -->
7 -->
8 --> internal route of A7 : acnul
9 -——>
10 -—>
11 --> pin route of INPUT4 : res
12 -—>
13 --> internal route of B5 : acx
14 --> pin route of A6 : en
15 --> pin route of A8 : busyi
16 --> internal route of D7 : yO
17 --> internal route of D3 : nO.FB
18 -->
19 --> internal route of D5 : ae
20 --> internal route of D9 : yb
21 --> internal route of D1 : nl.FB

11 of 22 routes used (utilization = 50.0%)

CHIP route summary: 53 of 88 routes used (utilization = 60.2%)
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Routing Table:

BLOCK SIGNAL
ceee clk
A..D res
...D breq
...D busyi
«e.D en
...D yO
ee.D ae
A.C. ena
.BC. pasi
A... 1d
.B.. v4
.B.. asacko
.B.. pasl
...D acx
..C. vl
..C. y2
.B.. v5
...D y6
.B.. yls
.B.. y2s
..C. busys
.B.. busyd
A.C. dsi
A.C. wri
A... mack
A... acko
A... y7
A... v8
A.C. dr
«..D acnul
.B.. aci
.B.. asacki
.B.. acki
.B.. mast
.BC. start
..C. read
..C. dso
..C. vsbaoe
.B.. v9
..C. vsbdoe
..D nl.FB
eeoD n0O.FB
A... jmpcl.FB
A... jmpcO.FB
A... mrq.FB
A... n2.FB
A... n3.FB

Current partitioning requires 53 routes.

SDEVICE MACH210A fit wvsb.tt3
SPINS 33 clk:13 res:33 breq:7 busyi:6 en:5 ena:4 pasi:11 1d4:30 y4:28




¢
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dsi:35 wri:10 mack:29 aci:27 asacki:14 acki:15 mast:9 start:32 read:8
mrqg+:2 jmpcO+:21 jmpcl+:20 vsbdoe+:24 dso+:19 asacko+:18 y3+:17 vsbreq+:43
busyo+:42 levbsd+:25 levsba+:26 bgout+:41 vsbaoe+:16 aco+:40 acko+:3
SNODES 21 dr:45 n2:46 n3:47 acnul:48 nl:69 n0:70 yl:61 y2:62 pasl:63

ae:71 y8:49 y0:72 y7:50 y9:53 y5:54 y6:73 acx:55 y2s:64 yls:65

busyd: 66 busys:74




/
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module rfcnt
title 'refresh counter 921208 kan'

rfcnt device 'P16R8';

"inputs

clk pin 1; "clock input 30 MHz

rfclk pin 2; "Refresh clock input

res pin 9; "reset for testing only

"outputs

oe pin 11; "output enable

rx pin 13 istype 'reg d, invert'; "rfclk synchronized

ry pin 14 istype 'reg d, invert';

cnt pin 15 istype 'reg d, invert'; "count counter

ccO0 pin 16 istype 'reg d, invert'; "least significant counter
bit

ccl pin 17 istype 'reg d, invert';

cc2 pin 18 istype 'reg d, invert';

cc3 pin 19 istype 'reg d, invert'; "most significant counter b
it :

C,X,Z = .C., X., .Z.;

equations;

rx.c = clk;

ry.c = clk;

cnt.c = clk;

ccO.c = clk;

ccl.c = clk;

cc2.c = clk;

cc3.c = clk;

rx.d = rfclk;

ry.d = rx.q;

cnt.d = !ry.q & rx.q;

declarations;

sO0 = ~b0000:;

sl = ~b0001;

s2 = ~b0010;

s3 = "b0011;

s4 = ~“b01l00;

s5 = "b0101l;

s6 = "b0110;

s7 = "b01l1l1l;

s8 = "bl000:

s9 = "bl001;

s1l0 = “bl1010;

sll = "bl01l1;

sl2 = “bl100;

sl3 = "bl101;

sl4 = "bl110;

sl5 = "bllll;
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counter = [cc3, cc2, ccl, cc0];
inp = [cnt.q, res]:
state_diagram counter;
state sO : case ( inp == [0, 0] ) : sO;
( inp == [1, 0] ) : sl;
( inp == [x, 1] ) : sO;
endcase;
state sl : case ( inp == [0, 0] ) : sl1;
( inp == [1, 0] ) : s2;
( inp == [x, 1] ) : sO;
endcase;
state s2 : case ( inp == [0, 0] ) : s2;
( inp == [1, 0] ) : s3;
( inp == [x, 1] ) : sO;
endcase;
state s3 : case ( inp == [0, 0] ) : s3;
( inp == [1, 0] ) : s4;
( inp == [x, 1] ) : sO;
endcase;
state s4 : case ( inp == [0, 0] ) : s4;
( inp == [1, 0] ) : sb5;
( inp == [x, 1] ) : sO;
endcase;
state s5 : case ( inp == [0, 0] ) : s5;
( inp == [1, 0] ) : s6;
( inp == [x, 1] ) : sO;
endcase;
state s6 : case ( inp == [0, 0] ) : s6;
( inp == [1, 0] ) : s7;
( inp == [x, 1] ) : sO;
endcase;
state s7 : case ( inp == [0, 0] ) : s7;
( inp == [1, 0] ) : s8;
( inp == [x, 1] ) : sO;
endcase;
state s8 : case ( inp == [0, O] ) : s8;
( inp == [1, 0] ) : s9;
( inp == [x, 1] ) : s0;
endcase;
state s9 : case ( inp == [0, 0] ) : s9;
( inp == [1, 0] ) : s10;
( inp == [x, 1] ) : sO;
endcase;
state s10: case ( inp == [0, 0] ) : s10;
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( inp == [1, 0] ) sll;
( inp == [x, 1] ) s0;
endcase;
state sll: case ( inp == [0, 0] ) sll;
( inp == [1, 0] ) sl2;
( inp == [x, 1] ) s0;
endcase;
state sl12: case ( inp == [0, 0] ) sl2;
( inp == [1, O] ) sl3;
( inp == [x, 1] ) s0;
endcase;
state s13: case ( inp == [0, 0] ) : sl13;
( inp == [1, 0] ) : sl4;
( inp == [x, 1] ) : sO;
endcase;
state sl4: case ( inp == [0, 0] ) : sl14;
( inp == [1, 0] ) : sl15;
( inp == [x, 1] ) : sO;
endcase;
state s15: case ( inp == [0, O] ) slb
( inp == [1, 0] ) s0;
( inp == [x, 1] ) s0;
endcase;

test vectors
([clk, rfclk, res] -> [!rx, !ry, !cnt, counter]):;

[ c, OI 1 ] -> [ Ol X, X, s0 ] ;
[ c, 01 0 ] -> [ ’ 0, OI s0 ] ;
[ c, 11 0 ] -> [ 11 Or Or s0 ] ’
[ c, ll 0 ] -> [ lr 1! 1l s0 ] ’
[ c, ll 0 ] -> [ ll 1/ OI sl ] ’
[ c, Or 0 ] -> [ ol 1, Or sl ] ’
[ c, OI 0 ] -> [ ol Or OI sl ] ’
[ Cc, 11 0 ] -> [ ll OI O/ sl ] ’
[ Cc, ll 0 ] -> [ ll 1! 1/ sl ] ’
[ c, 1r 0 ] -> [ 11 1/ Or s2 ] ’
[ec, O, 0} ->[ 0, 1, 0, s2 1] ;
[ c, Or 0 ] -> [ OI OI 01 s2 ] ’
[ c, 1r 0 ] -> [ 11 OI OI s2 ] ’
[ec, 1,071 ->1[1, 1,1, s2 1] ;
[ c, 1/ 0 ] -> [ 1, 11 OI s3 ] ’
[ c, Or 0 ] -> [ Or 1r OI s3 ] ’
[ c, Or 0 ] -> [ Or or OI s3 ] ’
[ c, ’ 0 ] -> [ ’ OI or s3 ] ;
[ c, 11 0 ] -> [ lr 1I 1I s3 ] ’
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"parity checker with status read out kan 921209

module parl;

declarations;

clk pin; "clock input.

read pin; "output status; clear error
!cs pin; "chip select.

"checka pin; check input first level

"data is checked during all accesses to memory:

"parity must be valid during write cycles, when drack = 1:;
"parity must be valid during read cycles, when drdcen = 1;

"during accesses to vsb bus parity must be valid when:
"mast & !jmpcl & jmpcO;
"if mast & jmpcl & jmpcO = 1, no vsb module answers.

"checka is replaced by drack # drdcen # mast & !jmpcl & jmpcO

|

edrack pin; ’ "acknowledge from DRAM write cycles
fdrdcen pin; "acknowledge from DRAM read cycles

mast pin; "BAIO master on vsb. from PAL ccO.

jmpcl pin; "jump code from PAL vsb

jmpcO pin; "jump code from PAL vsb

"the four status pins stata(3:0) are connected to the following
"output enable signals:

"oee : output enable even word from DRAM.
"oeo : output enable odd word from DRAM.
"oedreg : output enable DREG. data from CPU.
"oevsbd : output enable VSBD. data from vsb bus.

"if a parity error occurs and no output enable is activated,
"then the ethernet controller is responsible for driving SUBD.

stata3 pin; "cycle status input pin bit 3
stata2 pin; "cycle status input pin bit 2
statal pin; "cycle status input pin bit 1
statal pin; "cycle status input pin bit O

bea3 pin; "byte enable input pin da(31:24)
bea?2 pin; "byte enable input pin da(23:16)
beal pin; "byte enable input pin da(15: 8)
beal pin; "byte enable input pin da( 7: 0)
pa3 pin; "parity bit input pin da(31:24)

pa2 pin; "parity bit input pin da(23:16)
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pal pin 48 istype'reg d,buffer’'; "parity bit i/o pin da(15: 8)
pa0 pin 67 istype'reg d,buffer’'; "parity bit i/o pin da( 7: 0)
da3l pin; "data bit input pin
da30 pin; "data bit input pin
da29 pin; "data bit input pin
da28 pin; "data bit input pin
da27 pin; "data bit input pin
da26 pin; "data bit input pin
da25 pin; "data bit input pin
da24 pin; : "data bit input pin
da23 pin; "data bit input pin
da22 pin; "data bit input pin
da2l pin; "data bit input pin
da20 pin; "data bit input pin
dalo9 pin; "data bit input pin
dal8 pin; "data bit input pin
dal?7 pin; "data bit input pin
dalé6 pin; "data bit input pin

dals pin 24 istype'reg d,buffer'; "data bit i/o pin
dal4d pin 31 istype'reg d,buffer’'; "data bit i/o pin
dal3 pin 30 istype'reg d,buffer'; "data bit i/o pin
dal2 pin 29 istype'reg d,buffer'; "data bit i/o pin

dall pin 13 istype'reg d,buffer’'; "data bit i/o pin
dalO pin 12 istype'reg d,buffer'; "data bit i/o pin
da9 pin 11 istype'reg d,buffer’'; "data bit i/o pin
da8 pin 22 istype'reg d,buffer'; "data bit i/o pin
da?7 pin 23 istype'reg d,buffer'; "data bit i/o pin
dab pin 33 istype'reg d,buffer'; "data bit i/o pin
da5b pin 32 istype'reg d,buffer'; "data bit i/o pin
da4d pin 36 istype'reg d,buffer'; "data bit i/o pin
da3 pin 21 istype'reg d,buffer'; "data bit i/o pin
da2 pin 6 istype'reg d,buffer'; "data bit i/o pin
dal pin 5 istype'reg d,buffer'; "data bit i/o pin
daO pin 2 istype'reg d,buffer'; "data bit i/o pin
pchki pin ; "parity error detected by
"ethernet controller.
pchk node istype 'reg'; ;
eril pin ; "external error input 1
eri2 pin ; "external error input 2
checkb node 114 istype 'reg':; "check first level
statb3 node 59 istype 'reg': "cycle status first level bit 3
statb2 node 44 istype 'reg': "cycle status first level bit 2
statbl node 63 istype 'reg':; "cycle status first level bit 1
statb0 node 39 istype 'reg':; "cycle status first level bit O
beb3 node 26 istype 'reg': "byte enable first level da(31:24)
beb?2 node 74 istype 'reg':; "byte enable first level da(23:16)
bebl node 58 istype 'reg': "byte enable first level da(1l5: 8)

"byte enable first level da( 7: 0O)

beb0 node 45 istype 'reg'




‘Dec 9 15:04 1992 baio/pal/par.abl Page 3

pb3 node 9 istype 'reg'; "parity bit first level da(31:24)
pb2 node 71 istype 'reg'; "parity bit first level da(23:16)
pbl node 64 istype 'reg': "parity bit first level da(15: 8)
pbO node 38 istype 'reg': "parity bit first level da( 7: 0)
db31 node 25 istype 'reg':; "data bit first level

db30 node 57 istype 'reg':; "data bit first level

db29 node 46 istype 'reg':; "data bit first level

db28 node 28 istype 'reg'; "data bit first level

db27 node 10 istype 'reg':; "data bit first level

db26 node 65 istype 'reg':; "data bit first level

db25 node 37 istype 'reg’:; "data bit first level

db24 node 56 istype 'reg':; "data bit first level

db23 node 47 istype 'reg': "data bit first level

db22 node 66 istype 'reg': "data bit first level

db21 node 86 istype 'reg':; "data bit first level

db20 node 55 istype 'reg'; "data bit first level

dbl19 node 92 istype 'reg':; "data bit first level

dbl8 node 85 istype 'reg'; "data bit first level

dbl7 node 80 istype 'reg':; "data bit first level

dblé6 node 79 istype 'reg’:; "data bit first level

dbl5 node 98 istype 'reg': "data bit first level

dbl4 node 84 istype 'reg’:; "data bit first level

dbl13 node 90 istype 'reg'; "data bit first level

dbl2 node 91 istype 'reg': "data bit first level

dbl1l node 104 istype 'reg':; "data bit first level

dbl0 node 89 istype 'reg'; "data bit first level

db9 node 78 istype 'reg':; "data bit first level

db8 node 116 istype 'reg': "data bit first level

db7 node 83 istype 'reg':; "data bit first level

db6 node 97 istype 'reg'; "data bit first level

db5 node 77 istype 'reg':; "data bit first level

db4 node 88 istype 'reg':; "data bit first level

db3 node 82 istype 'reg':; "data bit first level

db2 node 73 istype 'reg': "data bit first level

dbl node 72 istype 'reg':; "data bit first level

dbO node 69 istype 'reg'; "data bit first level

statc3 node 7 istype 'reg':; "cycle status second level bit 3
statc2 node 60 istype 'reg':; "cycle status second level bit 2
statcl node 43 istype 'reg':; "cycle status second level bit 1
statcO node 62 istype 'reg': "cycle status second level bit O
bec3 node 102 istype 'reg': "byte enable second level da(31:24)
bec2 node 103 istype 'reg':; "byte enable second level da(23:16)
becl node 110 istype 'reg': "byte enable second level da(1l5: 8)
becO node 109 istype 'reg':; "byte enable second level da( 7: 0)
dcll node 111 istype 'reg':; "parity second level

dcl0 node 105 istype 'reg':; "parity second level

dc9 node 99 istype 'reg': "parity second level
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dc8

dc?7
dc6b
dcb
dc4
dc3
dc2
dcl
dcO

err

errflag

rx
ry

poO
pol
po2

po3
po4
po5

c, z, X
equation

dalb.c
dald.c
dal3.c
dal2.c
dall.c
dalO.c
da9.c

da8.c

da7.c
dab.c
da5.c
da4d.c
da3.c
da2.c
dal.c
dal.c

checkb.c

statb3.c
statb2.c
statbl.c
statbO.c
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node 95 istype 'reg':
node 113 istype 'reg':;
node 108 istype 'reg':;
node 101 istype 'reg’':;
node 94 istype 'reg':;
node 112 istype 'reg';
node 106 istype 'reg':
node 100 istype 'reg':
node 93 istype 'reg'’;
node 70 istype 'reg, buffer';
pin 14

node istype 'reg, buffer';
node istype 'reg, buffer';

node 96 istype 'reg, buffer';
node 87 istype 'reg, buffer';
node 75 istype 'reg, buffer';

node 81 istype 'reg, buffer';
node 107 istype 'reg, buffer';
node 115 istype 'reg, buffer';

= .C.,
s;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk:;

clk;
clk;
clk;
clk;

"parity second level

"parity second level
"parity second level
"parity seceon level
"parity second level
"parity second level
"parity second level
"parity second level
"parity second level

"parity error;

istype 'reg t, buffer'; "parity error; output pin

"also output om da8

"used to clear error flag
"used to clear error flag

"parity out da(2:0)
"parity out da(5:3)
"parity out da(7:6)

"parity out da(10:8)
"parity out da(13:11)
"parity out da(15:14)
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beb3.c
beb2.c
bebl.c
beb0.c

pb3.c
pb2.c
pbl.c
pb0.c

db3l.c
db30.c
db29.c
db28.c
db27.c
db26.c
db25.c
db24.c

db23.c
db22.c
db2l.c
db20.c
dbl9.c
dbl8.c
dbl7.c
dblé6.c

dbl5.c
dbl4d.c
dbl3.c
dbl2.c
dbll.c
dbl0.c
db9.c

db8.c

db7.c
db6.c
dbb5.c
db4d.c
db3.c
db2.c
dbl.c
db0.c

Wow w nonnonon

statc3.c
statc2.c
statcl.c
statcO.c
bec3.c
bec2.c
becl.c
becO.c

dcll.c
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clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
clk;
clk;
clk;
clk;
clk;
clk;
clk;

clk;
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dcl0.c = clk;

dc9.c = clk;
dc8.c = clk;
dc7.c = clk;
dc6.c = clk;
dc5.c = clk;
dcd.c = clk;
dc3.c = clk;
dc2.c = clk;
dcl.c = clk;
dcO.c = clk:;

pchk.c = clk;

err.c = clk;
errflag.c = clk;

rx.c = clk;

ry.c = clk;

dal5.oce = read & cs;
dal4.oe = read & cCs;
dal3.o0e = read & cs:;
dal2.o0e = read & cCs;
dall.oe = read & cs;
dal0.oe = read & cs;
da9.0e = read & cs;
da8.0e = read & cs;
da7.0e = read & cs;

dab.oe = read & cCs;

da5.0e = read & cs;

dad4.oe = read & cCs;

da3.0e = read & cs;

da2.0e = read & cs;

dal.oe = read & cs;

da0.oce = read & cs;

rx.d = read & cs;

ry.d = rx.q:;

"HESHHHH RS HER SRS RS R R R R R R R R R R AR R R R R R R R R

" first level
"HEHBHAHBHAHBHHEHEHBH BRI B H R H R H A H BB B R H R4 R A 44

checkb :=(drdcen # drack # mast & !jmpcl & jmpco;},;;gfmad oK
statb3 := stata3;

statb2 := stata2;

statbl := statal;

statb0 := stataO;

beb3 := beal3;

beb2 := bea2;

bebl := beal;

beb0 := beal;
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pb3 := pa3;

pb2 := pa2;

pbl := pal;

pb0 := pal;

db31l := da31l;
db30 := da30;
db29 := da29;
db28 := da28;
db27 := da27;
db26 := da26;
db25 := da25;
db24 := da24;
db23 := da23;
db22 := da22;
db21 := da2l;
db20 := da20;
dbl9 := dal9;
dbl8 := dal8;
dbl7 := dal?7;
dbl6é := dalé6:
dbl5 := dal5.pin;
dbl4 := dal4.pin;
dbl3 := dal3.pin;
dbl2 := dal2.pin;
dbll := dall.pin;
dbl0 := dalO.pin;
db9 := da9.pin;
db8 := da8.pin;
db7 := da7.pin;
db6 := da6.pin;
db5 := da5.pin;
db4 := da4.pin;
db3 := da3.pin;
db2 := da2.pin;
dbl := dal.pin;
dbO := daO.pin;
pchk := pchki; "parity error from ethernet controller

"HHHHHHHHHHH R RS S HH A H R H R R R H R R R R R

#
" second level
" "HHAHAHHHHHHHHEH BB BB HHRHH R H BB U BB BB R HHHB BB HH B A1
statc3 := statb3;
statc2 := statb2;
statcl := statbl;
statcO := statbO;
bec3 := beb3 & checkb;
bec2 := beb2 & checkb;

becl

bebl & checkb;
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becO := beb0 & checkb;

dcll:= pb3 $ db31 $ db30;
dcl0:= db29 S db28 S db27;
dc9 := db26 $ db25 $ db24;
dc8 := pb2 $ db23 $ db22;
dc7 := db21 $ db20 $ dbl9;
dcé := dbl8 S dbl7 $ dblé6;
dc5 := pbl $ dbl5 $ dbl4;
dc4 := dbl3 $ dbl2 $ dbll;
dec3 := dbl0 $ db9 S db8 ;
dc2 := ppbO $ db7 S dbé6 ;
dcl := db5 $ db4 S db3 ;
dcO := db2 $ dbl $ dbO ;

"#######################################################################
third level

"HERHHHHHH A GRS R R R R R

da3.d = (dcll $ dcl0 $ dc9) & bec3 & l!err.q & !errflag.q
# da3.q & (err.q # errflag.q):
da2.d = (dc8 S dc7 S dcb) & bec2 & !err.q & l!errflag.q
# da2.q & (err.q # errflag.q)y
dal.d = (dc5 6 dc4a $§ dc3) & bec lerr.q & l!errflag.q
# dal.q & (err.q # errflag.q):
da0.d = (dc2 $ dcl $ dcO0) & becO & l!err.q & !errflag.q /
# da0.q & (err.q # errflag.q): ﬂ%ﬁ Lar et Ao s o g&rﬂ?dr’
err.d = (dcll $ dcl0 8 dc9) & bec3
# (dc8 8 dc7 S dc6) & bec?2 :
# (Ac5 $ dc4d $ dc3) & becl |
# (dc2 S dcl S dcO) & becO; \
errflag.t =

!lerrflag.q & (err.q # eril # eri2
# pchk # mast & jmpcl & jmpcO)
# errflag.q & !rx.q & ry.q; "clear condition

"errorflag is cleared after read.

dad.d = err.q & !errflag.q # errflag.q;

dab5.d = statc3p& !err.q & !errflag.q # da5.q & (err.q # errflag.q):
da6.d = statc2{& !err.q & !errflag.q # da6.q & (err.q # errflag.q):;
da7.d = statcl|& !err.q & l!errflag.q # da7.q & (err.q # errflag.q):
da8.d = statcOy& !err.q & !errflag.q # da8.q & (err.q # errflag.q):;
dag.d = pchk ¥ & !err.q & !errflag.q # da5.q & (err.q # errflag.q);
dal0.d = eril+~ & !err.q & !errflag.q # da6b.q & (err.q # errflag.q):;
dall.d = eri2 . & !err.q & !errflag.q # da7.q & (err.q # errflag.q):
dal2z.d = jmpcO. & !err.q & !errflag.q # da8.q & (err.q # errflag.q):
dal3.d = jmpcle¢ & l!err.q & l!errflag.q # da8.q & (err.q # errflag.q):;
dal4.d = mastv & !err.q & !errflag.q # da8.q & (err.q # errflag.q):




4
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"generation of parity out

po0.d = da2.q $ dal.q S da0O.q:
pol.d = da5.q $ dad4.q $ da3.q:;
po2.d = da7.q $ da6.q:

pa0.d = po2.q $ pol.q $ po0.qg;
po3.d = dal0.q $ da9.q $ da8.q:;
po4.d = dal3.q $ dal2.q $ dall.q:;
po5.d = dal5.q $ dal4.q;

pal.d = po5.q $§ pod.qg $ po3.q:;
end parl
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User pre-assignments:
clk
read
cs
drack
drdcen
mast
jmpcl
jmpcO
stata3d
stata2
statal
statal
bea3
bea?2
beal
beal
pa3
pa2
da3l
da30
da29
da28
da27
da26
da25
da24
da23
da22
da2l
da20
dal9
dals
dal?
dalé
pchki
eril
eri?
pal
pa0
dalb
dal4d
dal3
dal2
dall
dalO
da9
da8
da7
daé
dab
da4
da3
da2

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

15
17
54
10

50
20
51
38
44

47
55

39
41
62

56
28
40
59
66
16
46
25
37
49
57
26
43
58
65
64
45
63
60
48
67
24
31
30
29
13
12
11
22
23

32
36
21
6
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dal PIN 5
da0 PIN 2
errflag PIN 14
checkb NODE 114
statb3 NODE 59
statb2 NODE 44
statbl NODE 63
statbO NODE 39
beb3 NODE 26
beb2 NODE 74
'beb2' has a direct connection from pin 'bea2'.
bebl NODE 58
beb0 NODE 45
pb3 NODE 9
pb2 NODE 71
'pb2' has a direct connection from pin 'pa2'.
pbl NODE 64
pbO NODE 38
db31 NODE 25
db30 NODE 57
db29 NODE 46
db28 NODE 28
db27 NODE 10
db26 NODE 65
db25 NODE 37
db24 NODE 56
db23 NODE 47
db22 NODE 66
db21 NODE 86
db20 NODE 55
dbl19 NODE 92
dbl8 NODE 85
dbl7 NODE 80
dbl6 NODE 79
dbl5 NODE 98
dbl4 NODE 84
db1l3 NODE 90
'dbl13' has a direct connection from pin 'dal3’'.
dbl2 NODE 91
'dbl12' has a direct connection from pin 'dal2’'.
dbl1l NODE 104
dbl0 NODE 89
db9 NODE 78
'db9' has a direct connection from pin 'da9'’'.
db8 NODE 116
db7 NODE 83
'db7' has a direct connection from pin 'da7’'.
db6 NODE 97
db5 NODE 77
db4 NODE 88
db3 NODE 82
db2 NODE 73
'db2' has a direct connection from pin 'da2'.
dbl NODE 72
'dbl' has a direct connection from pin 'dal’'.
db0 NODE 69

L
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'db0' has a direct connection from pin 'daO’'.

statc3 NODE 7
statc2 NODE 60 ,
statcl NODE 43
statcO NODE 62
bec3 NODE 102
bec2 NODE 103
becl NODE 110
becO NODE 109
dcll NODE 111
dcl0 NODE 105
dc9 NODE 99
dc8 NODE 95
dc7 NODE 113
dcé6 NODE 108
dcb NODE 101
dc4 NODE 94
dc3 NODE 112
dc2 NODE 106
dcl NODE 100
dcO NODE 93
err NODE 70
po0 NODE 96
pol NODE 87
po2 NODE 75
po3 NODE 81
po4 NODE 107
pob5 NODE 115

Warning 4435: Cannot fit signal po5
H9 : Cannot route all inputs.
Warning 4442: -preassign TRY is on ... removing pre-assignment

—————————— Dedicated Inputs --------

PIN:17 --> read
PIN:20 --> jmpcl
PIN:51 --> jmpcO
PIN:54 --> cs

—————————— Clock Inputs -=—-----------

PIN:15 --> clk
PIN:16 --> da26
PIN:49 --> da22
PIN:50 --> mast

Inputs routed to block: read cs statb3 bec3 bec2 becl becO dcll dclO dc9
dc8 dc7 dc6 dc5 dcd dc3 dc2 dcl dcO rx.Q err.Q errflag.Q da2.Q dal.Q da0.Q
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Controls on block:

RESET : <none>
PRESET: <none>
OEl : read !cs
OE2 : <none>
Resource allocation to macro cells:
A0 (PIN :2 ) -->
PIN INPUT : da0.PIN
PIN OUTPUT : da0.D (pts=6)
PRODUCT TERMS : LOCAL
Al (NODE:69 ) -->
INTERNAL FEEDBACK : dbO.REG (direct connection from pin above)
PRODUCT TERMS : UP1
A2 (PIN :3 ) =-=>
PIN INPUT : statal
PRODUCT TERMS : DOWN
A3 (NODE:70 ) -->
INTERNAL FEEDBACK : err.D (pts=16)
PRODUCT TERMS ¢ LOCAL
Ad (PIN :4 ) -->
PIN INPUT : paz2
INTERNAL FEEDBACK : ry.D (pts=1)
PRODUCT TERMS : UP1
AbS (NODE:71 ) -->
INTERNAL FEEDBACK : pb2.REG (direct connection from pin above)
PRODUCT TERMS : UP2
A6 (PIN :5 ) -->
PIN INPUT : dal.PIN
PIN OUTPUT : dal.D (pts=6)
PRODUCT TERMS : UP2
A7 (NODE:72 ) -->
INTERNAL FEEDBACK : dbl.REG (direct connection from pin above)
PRODUCT TERMS : UP1
A8 (PIN :6 ) -->
PIN INPUT : da2.PIN
PIN OUTPUT : da2.D (pts=6)
PRODUCT TERMS : UP2
A9 (NODE:73 ) -->
INTERNAL FEEDBACK : db2.REG (direct connection from pin above)
PRODUCT TERMS : UP1
Al10 (PIN :7 ) -->
PIN INPUT : bea2
INTERNAL FEEDBACK : statc3.REG (pts=1)
PRODUCT TERMS : UP2
All (NODE:74 ) -->

INTERNAL FEEDBACK
PRODUCT TERMS

beb2.REG (direct connection from pin above)
UP1

Block A resource summary:

product terms

USED
36

FREE
12

UTILIZATION
75.0%
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macro cells 12 0 100.0%
pins 6 0 100.0%

eril eri2 rx.Q da5.PIN err.Q errflag.Q ry.Q da5.Q da6.Q da7.Q dal4d.Q

Controls on block:

RESET : <none>»
PRESET: <none>
OE1l : read !cs
OE2 : <none>

Resource allocation to macro cells:

BO (PIN :14 ) -->
PIN OUTPUT
PRODUCT TERMS

Bl (NODE:75 ) -->
INTERNAL FEEDBACK

errflag.T (pts=6)
LOCAL

po2.D (pts=2)

ee o0

PRODUCT TERMS LOCAL
B2 (PIN :13 ) -->
PIN INPUT ¢ dall.PIN
PIN OUTPUT : dall.D (pts=3)
PRODUCT TERMS : UP2

B3 (NODE:76 ) -->

INTERNAL FEEDBACK po5.D (pts=1)

PRODUCT TERMS LOCAL
B4 (PIN :12 ) -->
PIN INPUT : dalO.PIN
PIN OUTPUT : dal0.D (pts=3)
PRODUCT TERMS : UP2

B5 (NODE:77 ) =-->

INTERNAL FEEDBACK db5.REG (pts=1)

PRODUCT TERMS UP1
B6 (PIN :11 ) -->
PIN INPUT : da9.PIN
PIN OUTPUT : da9.D (pts=3)
PRODUCT TERMS : UPl

B7 (NODE:78 ) -->

INTERNAL FEEDBACK db9.REG (direct connection from pin above)

PRODUCT TERMS UP1
B8 (PIN :10 ) -->
PIN INPUT ¢ drack
INTERNAL FEEDBACK : db27.REG (pts=1)
PRODUCT TERMS : LOCAL

B9 (NODE:79 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

B10 (PIN :9 ) -->

dbl6.REG (pts=1)
LOCAL

\
Resources of block B
Inputs routed to block: read cs mast jmpcl jmpcO pa3 da27 dal7 dal6é pchk
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PIN INPUT
INTERNAL FEEDBACK
|
|
|

¢ drdcen
: pb3.REG (pts=1)
PRODUCT TERMS :+ LOCAL

Bll (NODE:80 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

dbl7.REG (pts=1)
LOCAL

Block B resource summary:

USED FREE UTILIZATION

product terms 23 25 47.9%
macro cells 12 0 100.0%
pins 6 0 100.0%

Inputs routed to block: read cs bea3 da3l da2l dal8 statcl statcO bec3
dcll dcl0 dc9 dal4d.PIN da3.PIN err.Q errflag.Q da3.Q da7.Q da8.Q dal0.Q
da9.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : read !cs
OE2 : <none>

Resource allocation to macro cells:

co (PIN :21 ) =-->

PIN INPUT : da3.PIN
PIN OUTPUT : da3.D (pts=6)
PRODUCT TERMS ¢ LOCAL

C1l (NODE:81 ) -->

INTERNAL FEEDBACK po3.D (pts=4)

ee oo

PRODUCT TERMS LOCAL
Cc2 (PIN :22 ) -->
PIN INPUT : da8.PIN
PIN OUTPUT : da8.D (pts=3)
PRODUCT TERMS : UP2

C3 (NODE:82 ) -->

INTERNAL FEEDBACK db3.REG (pts=1)

PRODUCT TERMS UP1l
Cc4 (PIN :23 ) -->
PIN INPUT : da7.PIN
PIN OUTPUT : da7.D (pts=3)
PRODUCT TERMS : UP1

C5 (NODE:83 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

Cé6 (PIN :24 ) -->

db7.REG (direct connection from pin above)
UP1

e oo
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PIN INPUT : dal5.PIN
PIN OUTPUT : dal5.D (pts=1)
PRODUCT TERMS : LOCAL

Cc7 (NODE:84 ) -->

INTERNAL FEEDBACK dbl4.REG (pts=1)

PRODUCT TERMS LOCAL
c8 (PIN :25 ) -->
PIN INPUT : da24
INTERNAL FEEDBACK : db31.REG (pts=1)
PRODUCT TERMS : LOCAL

(03°) (NODE:85 ) -->

INTERNAL FEEDBACK dbl8.REG (pts=1)

PRODUCT TERMS LOCAL
Cl10 (PIN :26 ) -->
PIN INPUT : da20
INTERNAL FEEDBACK : beb3.REG (pts=1)
PRODUCT TERMS : LOCAL

Cll (NODE:86 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

db21.REG (pts=1)
LOCAL

Block C resource summary:

USED FREE UTILIZATION
product terms 23 25 47.9%
macro cells 12 0 100.0%
pins 6 0 100.0%

——————— . ————— ———————————— - ———— - e ——

Inputs routed to block: read cs mast jmpcl jmpcO da28 dal9 statc3 statc2
dal0.PIN da4.PIN err.Q errflag.Q da3.Q da5.Q da6.Q da8.Q da4.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : read !cs
OE2 : <none>

Resource allocation to macro cells:

DO (PIN :33 ) -->

PIN INPUT : da6.PIN
PIN OUTPUT : da6.D (pts=3)
PRODUCT TERMS ¢ LOCAL

D1 (NODE:87 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS

D2 (PIN :32 ) -->
PIN INPUT ¢ da5.PIN

pol.D (pts=4)
LOCAL

e oo
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PIN OUTPUT
PRODUCT TERMS

da5.D (pts=3)
LOCAL

e oo

D3 (NODE:88 ) -->
INTERNAL FEEDBACK : db4.REG (pts=1)
PRODUCT TERMS : LOCAL
D4 (PIN :31 ) -->
PIN INPUT : dal4.PIN
PIN OUTPUT : dal4.D (pts=3)
PRODUCT TERMS + LOCAL
D5 (NODE:89 ) -->
INTERNAL FEEDBACK : dbl0.REG (pts=1)
PRODUCT TERMS : LOCAL
D6 (PIN :30 ) -->
PIN INPUT : dal3.PIN
PIN OUTPUT : dal3.D (pts=3)
PRODUCT TERMS : LOCAL
D7 (NODE:90 ) -->
INTERNAL FEEDBACK : dbl3.REG (direct connection from pin above)
PRODUCT TERMS s NOT USED
D8 (PIN :29 ) -—>
PIN INPUT : dal2.PIN
PIN OUTPUT : dal2.D (pts=3)
PRODUCT TERMS : LOCAL
D9 (NODE:91 ) -->
INTERNAL FEEDBACK : dbl2.REG (direct connection from pin above)
PRODUCT TERMS : NOT USED
D10 (PIN :28 ) -->
PIN INPUT : da30
INTERNAL FEEDBACK : db28.REG (pts=1)
PRODUCT TERMS : LOCAL
D11 (NODE:92 ) -->
INTERNAL FEEDBACK : dbl9.REG (pts=1)
PRODUCT TERMS : LOCAL
Block D resource summary:
USED FREE UTILIZATION
product terms 23 25 47.9%
macro cells 12 0 100.0%
pins 6 0 100.0%
Resources of block E
Inputs routed to block: read cs stata0 pa0 da25 pchki pb2 db23 db22 dbl3

dbl2 dbll db2 dbl db0 dal5.PIN da6.PIN err.Q errflag.Q da2.Q dal.Q da0.Q

Controls on block:

RESET :
PRESET: <none>

OEl

<none>

read !cs
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OE2 : <none>
Resource allocation to macro cells:

EO (PIN :36 ) -->

PIN INPUT : dad4.PIN
PIN OUTPUT : dad4.D (pts=2)
PRODUCT TERMS : LOCAL

El (NODE:93 ) -->

INTERNAL FEEDBACK dcO.REG (pts=4)

*e o0

PRODUCT TERMS LOCAL
E2 (PIN :37 ) -->
PIN INPUT : da23
INTERNAL FEEDBACK : db25.REG (pts=1)
PRODUCT TERMS : LOCAL

E3 (NODE:94 ) -->

INTERNAL FEEDBACK dc4.REG (pts=4)

e o0

PRODUCT TERMS LOCAL
E4 (PIN :38 ) -->

PIN INPUT : stata3

INTERNAL FEEDBACK : pb0.REG (pts=1)

PRODUCT TERMS : LOCAL

E5 (NODE:95 ) -->

INTERNAL FEEDBACK dc8.REG (pts=4)

PRODUCT TERMS LOCAL
E6 (PIN :39 ) -->
PIN INPUT : beal
INTERNAL FEEDBACK : statbO.REG (pts=1)
PRODUCT TERMS : LOCAL

E7 (NODE:96 ) --»>

INTERNAL FEEDBACK : poO.D (pts=4)

es oo

PRODUCT TERMS LOCAL
E8 (PIN :40 ) -->
PIN INPUT : da29
INTERNAL FEEDBACK : pchk.REG (pts=1)
PRODUCT TERMS : LOCAL

E9 (NODE:97 ) -->

INTERNAL FEEDBACK db6.REG (pts=1)

PRODUCT TERMS LOCAL

E10 (PIN :41 ) -->
PIN INPUT : beaO
INTERNAL FEEDBACK : rx.D (pts=1)
PRODUCT TERMS ¢ LOCAL

El1l (NODE:98 ) ~-->
INTERNAL FEEDBACK
PRODUCT TERMS

dbl5.REG (pts=1)
LOCAL

Block E resource summary:

USED FREE UTILIZATION
product terms 25 23 52.1%
macro cells 12 0 100.0%
pins 6 0 100.0%
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Inputs routed to block: read cs stata2 bea0 da29 da23 checkb statbl beb3
beb2 pbl db26 db25 db24 dbl5 dbl4 db5 db4 db3 dall.PIN po5.Q po4.Q po3.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : read !cs
OE2 : <none>

Resource allocation to macro cells:

FO

F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

(PIN :48 )
PIN INPUT
PIN OUTPUT
PRODUCT TERMS
(NODE:99 ) -->
INTERNAL FEEDBACK
PRODUCT TERMS
(PIN :47 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:100) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :46 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:101) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :45 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:102) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :44 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:103) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :43 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

-->

e o0 oo e oo e oo oo [ YY *s o0 oo ee oo e o0 oo es oo e o0 oo

pal
pal.D (pts=4)
LOCAL

dc9.REG (pts=4)
LOCAL

statal
db23.REG (pts=1)
LOCAL

dcl.REG (pts=4)
LOCAL

da2b
db29.REG (pts=1)
LOCAL

dc5.REG (pts=4)
LOCAL

pchki
beb0.REG (pts=1)
LOCAL

bec3.REG (pts=1)
LOCAL

stata2
statb2.REG (pts=1)
LOCAL

bec2.REG (pts=1)
LOCAL

dal9
statcl.REG (pts=1)
LOCAL
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(NODE:104) -->
INTERNAL FEEDBACK
PRODUCT TERMS

dbll.REG (pts=1)
LOCAL

USED FREE UTILIZATION
product terms 24 24 50.0%
macro cells 12 0 100.0%
pins 6 0 100.0%

stata3 beal da30 da24 da20 checkb statb2 bebl bebO
dal3.Q dal2.Q dall.Q

Inputs routed to block:
pb0 db29 db28 db27 dbl8 dbl7 dbl6 db7 dbb

Controls on block:

RESET : <none>
PRESET: <none>
OE1l : <none>
OE2 : <none>

Resource allocation to macro cells:

GO

Gl

G2

G3

G4

G5

G6

G7

(PIN :55 )
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

{NODE:105) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :56 ) -->
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:106) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :57 )
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:107) -->
INTERNAL FEEDBACK
PRODUCT TERMS

(PIN :58 )
PIN INPUT
INTERNAL FEEDBACK
PRODUCT TERMS

(NODE:108) -->

-->

-->

-->

o0 oo oo oo o0 ee oo ee o0 oo oo oo °e s0 o0

oe o0 oo

i
Fl1
Block F resource summary:
|

bea3
db20.REG (pts=1)
LOCAL

dcl0.REG (pts=4)
LOCAL

da3l
db24.REG (pts=1)
LOCAL

dc2.REG (pts=4)
LOCAL

da?1l
db30.REG (pts=1)
LOCAL

po4.D (pts=4)
LOCAL

dal8
bebl.REG (pts=1)
LOCAL
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INTERNAL FEEDBACK
PRODUCT TERMS

dc6.REG (pts=4)
LOCAL

G8 (PIN :59 ) -->
PIN INPUT : da28
INTERNAL FEEDBACK : statb3.REG (pts=1)
PRODUCT TERMS : LOCAL

G9 (NODE:109) -->
INTERNAL FEEDBACK : becO.REG (pts=1)
PRODUCT TERMS ¢ LOCAL

G10 (PIN :60 ) -->
PIN INPUT : eri2
INTERNAL FEEDBACK : statc2.REG (pts=1)
PRODUCT TERMS : LOCAL

Gll (NODE:110) -->

INTERNAL FEEDBACK
PRODUCT TERMS

becl.REG (pts=1)
LOCAL

YY)

Block G resource summary:

USED FREE UTILIZATION
product terms 24 24 50.0%
macro cells 12 0 100.0%
pins 6 0 100.0%

Inputs routed to block: read cs drack drdcen mast jmpcl jmpcO statal pal
da26 da22 statbO pb3 db3l db30 db21 db20 dbl9 dbl0 db9 db8 da8.PIN po2.Q

pol.Q po0.Q

Controls on block:

RESET : <none>
PRESET: <none>
OEl : read !cs
OE2 : <none>

Resource allocation to macro cells:

HO (PIN :67 ) -->
PIN INPUT : pal
PIN OUTPUT : pa0.D (pts=4)
PRODUCT TERMS : LOCAL

H1 (NODE:111) -->
INTERNAL FEEDBACK : dcll.REG (pts=4)
PRODUCT TERMS : LOCAL

H2 (PIN :66 ) -->
PIN INPUT : da27
INTERNAL FEEDBACK : db22.REG (pts=1)
PRODUCT TERMS : LOCAL

H3 (NODE:112) -->
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INTERNAL FEEDBACK dc3.REG (pts=4)

o0 o0

PRODUCT TERMS LOCAL
H4 (PIN :65 ) -->
PIN INPUT : dal?
INTERNAL FEEDBACK : db26.REG (pts=1)
PRODUCT TERMS : LOCAL

H5 (NODE:113) -->

INTERNAL FEEDBACK dc7.REG (pts=4)

ee e

PRODUCT TERMS LOCAL
H6  (PIN :64 ) -->
PIN INPUT : dalé6
INTERNAL FEEDBACK : pbl.REG (pts=1)
PRODUCT TERMS : LOCAL

H7 (NODE:114) -->

INTERNAL FEEDBACK checkb.REG (pts=3)

PRODUCT TERMS : LOCAL A
HS8 (PIN :63 ) --—>
PIN INPUT : eril
INTERNAL FEEDBACK : statbl.REG (pts=1)
PRODUCT TERMS : LOCAL
H9 (NODE:115) -->
PRODUCT TERMS : NOT USED
H10 (PIN :62 ) -->
PIN INPUT : pa3
INTERNAL FEEDBACK : statcO.REG (pts=1)
PRODUCT TERMS : LOCAL

H1l (NODE:116) -->
INTERNAL FEEDBACK
PRODUCT TERMS

db8.REG (pts=1)
LOCAL

Block H resource summary:

USED FREE UTILIZATION
product terms 25 23 52.1%
macro cells 11 1 91.7%
pins 6 0 100.0%

CHIP resource summary:

USED FREE UTILIZATION
product terms 203 181 52.9%
macro cells 95 1 99.0%
pins 56 0 100.0%
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Routes for block A

o ———————————
| input --> path :
o m e, ——— e ———————
0 --> internal route of Gl :
1 --> internal route of El :
2 --> internal route of E3 :
3 --> pin route of INPUT2 :
4 --> internal route of F5 :
5 --> internal route of F3 :
6 --> internal route of F1l :
7 --> pin route of INPUT7 :
8 --> internal route of H3 :
9 --> internal route of A3 :
10 --> internal route of E5 :
11 --> internal route of G3 :
12 --> internal route of G7 :
13 --> internal route of F7 :
14 --> internal route of Gl1 :
15 --> internal route of E10 :
16 --> internal route of H5 :
17 --> internal route of G8 :
18 --> internal route of A8 :
19 --> internal route of H1 :
20 --> internal route of BO :
21 --> internal route of F9 :
22 --> internal route of A0 :
23 -—>
24 --> internal route of G9 :
25 --> internal route of A6 :
25 of 26 routes used (utilization = 96.
Routes for block B
G o - ————
| input --> path :
o = = ——————— —
0 --> internal route of ES8 :
1 --> internal route of E10 :
2 -—=>
3 -—>
4 -~> internal route of A3 :
5 --> pin route of D2 :
6 -—>
7 -=>
8 --> pin route of H2 :
9 --> pin route of INPUT7 :
10 --> internal route of D4 :
11 --> internal route of A4 :
12 --> pin route of H6 :
13 --> pin route of H4 :
14 --> internal route of BO :
15 --> pin route of INPUT3 :

statb3
da2.Q
dcll
errflag.Q
bec2
da0.Q

becO
dal.Q

2%)

err.Q
da5.PIN

da27

cs

dal4.Q
ry.Q

dal6

dal?
errflag.Q
jmpcl
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16 --> pin route of INPUT6 : jmpcO
17 -

18 --> internal route of C4 : da7.Q
19 --> pin route of H10 : pa3
20 --> pin route of HS8 : eril
21 --> pin route of G10 : eri2
22 --> internal route of DO : dab.Q
23 --> internal route of D2 : dab.Q
24 --> pin route of INPUT2 : read
25 --> pin route of INPUT5 : mast

21 of 26 routes used (utilization = 80.8%)

T il +
| input --> path : signal |
T ettt L T e +
0 --> internal route of Gl : dcloO
1 --> internal route of H10 : statcO
2 --> internal route of B6 : da9.Q
3 -——>
4 --> internal route of A3 : err.Q
5 --> pin route of G2 : da3l
6 --> pin route of G4 : da21l
7 --> internal route of F7 : bec3
8 -—>
9 --> pin route of INPUT7? : cs
10 --> pin route of D4 : dal4.PIN
11 --> pin route of CO : da3.PIN
12 --> internal route of CO : da3.Q
13 --> internal route of C2 : da8.Q
14 -->
15 --> internal route of C4 : da7.Q
16 -—>
17 --> pin route of INPUT2 : read
18 --> pin route of GO : bea3
19 -~-> internal route of H1 : dcll
20 --> internal route of BO : errflag.Q
21 -—>
22 --> internal route of B4 : dalO0.Q
23 --> pin route of G6 : dal8
24 --> internal route of F10 : statcl
25 --> internal route of F1 : dc9

21 of 26 routes used (utilization = 80.8%)

-—->

0 I --> internal route of CO : da3.9Q
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dal9

err.Q

da28
cs

da4.Q
da4.PIN
da8.9Q
errflag.Q
jmpcl
statc2

dal0.PIN
statc3
jmpcO

dab6.Q
da5.Q
read
mast

2%)

dal5.PIN
pal

da6.PIN
dbO0

db22
errflag.Q
pchki
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2 --> pin route of F10 :
3 -—>
4 --> internal route of A3 :
5 -—>
6 -—>
7 -—>
8 --> pin route of G8 :
9 --> pin route of INPUT7 :
10 -—>
11 --> internal route of EO :
12 --> pin route of EO :
13 --> internal route of C2 :
14 --> internal route of BO :
15 --> pin route of INPUT3 :
16 --> internal route of G10 :
17 -—=>
18 --> pin route of B4 :
19 --> internal route of Al0 :
20 --> pin route of INPUT6 :
21 -—>
22 --> internal route of DO :
23 --> internal route of D2 :
24 --> pin route of INPUT2 :
25 --> pin route of INPUT5 :
18 of 26 routes used (utilization = 69.
Routes for block E
e e —————————— o —— -
| input --> path :
e, ————————————— = ———
0 --> internal route of F2 :
1 -
2 --> internal route of Fl1 :
3 -—>
4 --> internal route of A3 :
5 --> internal route of A6 :
6 -—>
7 --> internal route of A8 :
8 --> internal route of A9 :
9 --> pin route of INPUT7 :
10 --> internal route of A7 :
11 --> internal route of D9 :
12 --> pin route of F4 :
13 --> internal route of D7 :
14 --> pin route of C6 :
15 --> pin route of HO :
16 -—>
17 --> pin route of DO :
18 --> internal route of Al :
19 --> internal route of H2 :
20 --> internal route of BO :
21 --> pin route of F6 :
22 --> internal route of AO :

da0.Q




.

statal
read
pb2

6%)

checkb

dall.PIN
po3.0Q
db3
po4.Q
db25
statbl
pbl
da23
db15
db4
dbb
read
db26

stata2
beb3
db24
da29
beal
po5.0Q

5%)

dal2.Q
checkb

db6
pb0
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23 --> pin route of F2 :
24 --> pin route of INPUT2 :
25 --> internal route of A5 :

22 of 26 routes used (utilization = 84.

Routes for block F

o = . — — — —_————— — — — — ——— —

| input --> path :

o = e = —_———————— —— — — —

0 --> pin route of INPUT? :
1 --> internal route of C7 :
2 --> internal route of All :
3 --> internal route of H7 :
4 -—>
5 -——>
6 --> pin route of B2 :
7 --> internal route of C1 :
8 --> internal route of C3 :
9 ~-> internal route of G5 :
10 --> internal route of E2 :
11 --> internal route of H8 :
12 --> internal route of H6 :
13 --> pin route of E2 :
14 --> internal route of Ell :
15 --> internal route of D3 :
16 --> internal route of B5 :
17 --> pin route of INPUT2 :
18 --> internal route of H4 :
19 -—>
20 --> pin route of F8 :
21 --> internal route of C10 :
22 --> internal route of G2 :
23 --> pin route of ES8 :
24 --> pin route of E10 :
25 --> internal route of B3 :
23 of 26 routes used (utilization = 88.
Routes for block G

e

| input --> path :

o e =  — — — — — — — — — —_——— — — — — ——

0 --> internal route of B2 :
1 --> internal route of F4 :
2 --> internal route of D8 :
3 --> internal route of H7 :
4 -->
5 -->
6 --> internal route of E9 :
7 --> internal route of E4 :
8 -->
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9 --> internal route of B8 : db27
10 -=>
11 --> internal route of D6 : dal3.Q
12 --> internal route of B9 : dblé6
13 --> internal route of C9 : dbls
14 --> pin route of E4 : stata3
15 --> pin route of C8 : da24

| 16 --> pin route of C10 : da20

| 17 | -->
18 --> internal route of F6 : bebO

| 19 --> internal route of D10 : db28

} 20 --> internal route of G6 : bebl
21 --> internal route of Bll : dbl7
22 --> pin route of E6 : beal
23 --> pin route of D10 : da30
24 --> internal route of C5 : db7
25 --> internal route of F8 : statb2

21 of 26 routes used (utilization = 80.8%)

e +
| input --> path : signal |
e - +
0 --> pin route of INPUT4 : da22
1 --> pin route of A2 : statal
2 --> internal route of G4 : db30
3 --> pin route of INPUTS5 : mast
4 --> internal route of D1 : pol.Q
5 --> internal route of B7 : db9
6 --> internal route of Hll : db8
7 --> pin route of INPUT7 : Ccs
8 --> internal route of E6 : statbO
9 -~-> pin route of B8 : drack
10 --> pin route of B1O : drdcen
11 -=>
12 --> pin route of C2 : da8.PIN
13 --> internal route of GO : db20
14 --> internal route of Bl : po2.0Q
15 --> pin route of INPUT3 : jmpcl
16 --> internal route of Cl1 : db21l
17 --> pin route of INPUT2 : read
18 --> pin route of INPUT6 : jmpcO
19 --> internal route of D11 : dbl9g
20 --> internal route of C8 : db31
21 --> pin route of INPUT1 : da26
22 --> internal route of D5 : dblo
23 --> internal route of E7 : po0.Q
24 --> pin route of FO : pal
25 --> internal route of B1lO : pb3

25 of 26 routes used (utilization = 96.2%)

CHIP route summary: 176 of 208 routes used (utilization = 84.6%)




4
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Routing Table:

BLOCK SIGNAL
...... .o clk
ABCDEF.H read
ABCDEF.H cs
...... .H drack
eesesesH drdcen
.B.D...H mast
.B.D...H jmpcl
.B.D...H jmpcO
R e X stata3
sesesFo stata2
eeseseoH statal
ceesBE.. statal
eeCuivenn bea3
ceessacs bea2
R e beal
R beal
Beooo. pa3
cecseaen paz2
cesesssH pal
R pa0

Y da3l
..... .G. da30
..... F.. da29
eeeDec.n da28

I = P, da27
PR da26
eeesBa. da25
...... G. da24
A da23
....... H da22
eeCovann daz2l
I ¢ da20
eeeDeven dal9
eeCuven dals8
eBeveooo dal?
B..oonn dalé
cesoBEo.. pchki
B..ooo pchk

D - P eril
Beveono eri?2
ese..FG. checkb
A..... .o statb3
...... G. statb2
R statbl
....... H statbO
eesesFoo beb3
..... F.. beb?2
R ¢ bebl
I e beb0

R pb3




Iy
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....E... pb2
R pbl
...... G. pbO
R db31l
eeesesH db30
I ¢ db29
...... G. db28
...... G. db27
R db26
P db25
R db24
ceesBEaL. db23
eeeEue db22
..... ..H db21
PR | db20
....... H db19
ceesesG. dbl8
...... G. dbl7
N e dblé6
R dbl5
cees.F.. dbl4
eeeEae dbl3
ceesE... dbl2
cee.E... dbll
cessnes H dblO
R - | db9
R | db8
...... G. db7
IR ¢ db6
P db5
..... F.. db4
..... F.. db3
eeesEa. db?2
c...E... dbl
ceeeEo.. db0
ee.D.... statc3
eesDecen statc2
eeCevenn statcl
eeCevons statcO
A.C..... bec3
- N bec2
- becl
A.eieeeee becO
A.C..... dcll
A.Covewee dcl0
A.C..... dc9
A....... dc8
Aceeeeee dc?
A....... dcé6
A....... dcbh
Aceeee.. dc4
A.eeeeen dc3
A.eeeeen dc2
Aceeeees dcl
Aceveoan dcO

AB...... rx.Q



-
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eeeeEB... dal5.PIN
eeCevene dal4.PIN
........ dal3.PIN
cesscsns dal2.PIN
..... F.. dall.PIN
eesDecen dalO.PIN
ce e ncas da9.PIN
eeeeeeoH da8.PIN
........ da7.PIN
eessB... da6.PIN
Beeeooo da5.PIN
eesDe.. da4.PIN
eeCevvnn da3.PIN
ceeesena da2.PIN
cesceenn dal.PIN
...... .o da0.PIN
ABCDE... err.Q
ABCDE. .. errflag.Q
..CD.... da3.Q
A...E... da2.Q
A...E... dal.Q
A...E... da0.Q
«Bevoonn ry.Q
.B.D.... da5.Q
.B.D.... da6.Q
.BC..... da7.Q
..CD.... da8.Q
eeeDeven da4.Q
eeseesH po2.Q
ceesesoH pol.Q
....... H po0.Q
eeCuevnn dal0.Q
eeCoivunn dag.Q
...... G. dal3.Q
...... G. dal2.Q
I ¢ dall.Q
Bievono.. dal4.Q
..... F.. po5.0Q
eee..F.. po4.Q
R po3.Q

Current partitioning requires 176 routes.

SDEVICE MACH220A fit par.tt3

SPINS 56 clk:15 read:17 cs:54 drack:10 drdcen:9 mast:50 jmpcl:20 jmpcO:51
stata3:38 stata2:44 statal:3 stata0:47 bea3:55 bea2:7 beal:39 beal:41

pa3:62 pa2:4 da31:56 da30:28 da29:40 da28:59 da27:66 da26:16 da25:46 da24:25
da23:37 da22:49 da2l1:57 da20:26 dal9:43 dal8:58 dal7:65 dal6:64 pchki:45
eril:63 eri2:60 errflag+:14 daO+:2 dal+:5 da2+:6 da3+:21 da8+:22 da7+:23
da6+:33 da5+:32 dal2+:29 dal3+:30 dald4+:31 dall+:13 dalO+:12 da9+:11 pal+:48
pa0+:67 dad4+:36 dal5+:24

SNODES 75 pchk:40 db0:69 dbl:72 db2:73 db3:82 db4:88 db5:77 db6:97

db7:83 db8:116 db9:78 dbl10:89 dbl1:104 dbl2:91 dbl3:90 db14:84 dbl5:98
dbl6:79 dbl7:80 dbl8:85 db19:92 db20:55 db21:86 db22:66 db23:47

db24:56 db25:37 db26:65 db27:10 db28:28 db29:46 db30:57 db31:25

pb0:38 pbl:64 pb2:71 pb3:9 beb0:45 bebl:58 beb2:74 beb3:26 statb0:39
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statbl:63 statb2:44 statb3:59 err:70 checkb:114 dc0:93 dcl:100 dc2:106
dc3:112 dc4:94 dc5:101 dc6:108 dc7:113 dc8:95 dc9:99 dcl0:105 dcll:111
po4:107 po3:81 pol:87 po0:96 bec2:103 bec0:109 bec3:102 rx:41 po2:75
becl:110 po5:76 ry:4 statc0:62 statcl:43 statc2:60 statc3:7




