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Appendix E

PAL Listings

Narnre NBS3. pl d;
Par t no NBS3;

Dat e 9/ 22/ 89;
Revi si on 1;

Desi gner b. piatek;
Conpany fishcanp;
Assenbl y NBS- Dl (48;
Locati on us;

Devi ce P22V10;
For mat i

/******************************************************************/

/* NBS-Dl (48 state pal . */
/* */
/* */
/******************************************************************/
/* A lowable Target Device Types: 22v10 */

/******************************************************************/

[** lnputs **/

Pin1l = Ilcl ock ; /* nubus cl ock */
Pin 2 = lreset ; /* nubus reset */
Pin 3 =1tn0 ; /* nubus tnD */
Pin 4 =ltnl ; /* nubus tml */
Pin5 = Inysl ot ; /* ny nubus slot selected */
Pin 6 = Istart ; /* nubus start */
Pin7 = lack ; /* nubus ack */
Pin 8 = al9 ; /* | atched nubus al9 */
Pin9 = al8 ; /* | atched nubus al8 */
Pin 10 = al7 ; /* | atched nubus al7 */

[**  Qutputs **/

Pin 14 = liowe ; /* nubus wite "early' operation */
Pin 15 =s2 ; /* nmsb of state counter */
Pin 16 = 1dio2 ; /* port 2 address range */
Pin 17 = lrom ; /* onboard rom address range */
Pin 18 = !ldiol ; /* port 1 address range */
Pin 19 = sl ; /* sl of state counter */
Pin 20 = s0 ; /* Isb of state counter */
Pin 21 = Is| ot ; /* | atched sl ot decode */
Pin 22 =liow ; /* nubus wite operation */
Pin 23 =lior ; /* nubus read operation */

/** Declarations and Internediate Variable Definitions **/

FIELD state_count [s2..s0]; /* state counter bits */

stat e0 = 1s2 & 1s1 & !s0;
statel = 1s2 & 1sl1 & sO;
state2 = 1s2 & sl & !s0;
st at e3 = 1s2 & s1 & sO;
state4 = s2 & !sl1 & !'s0;
stateb = s2 & !s1 & sO;
st at e6 = s2 & sl & !s0;
state7 = s2 & s1 & sO;
di o1_addr = 1al9 & !'al8 & !'al7;
di 02_addr = lal9 & !'al8 & al7;
rom addr = al9 & al8 & alrv;
i nt en_addr = 1al9 & al8 & !'al7;
i ntdi s_addr = lal9 & al8 & al7;
sw_addr = al9 & 'al8 & !alv;
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/**

s2.
s2.

sl.
sl.

sO.
sO.

SEQUENCE state_count {
PRESENT 'h' 0

IF (nyslot & 'ack & start & !reset) NEXT '
IF !'(nyslot & 'ack & start & !reset) NEXT '

PRESENT ' h' 1

PRESENT ' h' 2

PRESENT ' h' 3

PRESENT ' h' 4

PRESENT 'h'5

PRESENT ' h' 6

PRESENT ' h' 7

Logi ¢ Equati ons

ar
sp

ar
sp

ar
sp

| F I'reset

I F

reset

I F 'reset

I F

reset

IF I'reset

I F

reset

NEXT ' h' 0;

NEXT ' h' 0;

NEXT ' h' 0;

NEXT ' h' 0;

**/

o Tgo To
e Lo oo

/* end of sequence */

start & 'ack & nyslot & tnl & !reset

iowe & statel & !reset
iowe & state2 & !reset;

slot & diol addr & !reset;

slot & dio2_addr & !reset;

slot & romaddr & !reset;

start & 'ack & nyslot & !reset

slot & statel & !reset
slot & state2 & !reset

31



Appendix E PAL Listings

# slot & state3 & !reset;

i ow. ar = 'b'0;

i ow sp = "b'0;

i ow d = iowe & statel & !reset
# iow & state2 & !reset;

ior.ar = 'b' 0;

ior.sp = 'b'0;

ior.d = start & 'ack & nyslot & !'tnl & !reset
# ior & statel & !reset
# ior & state2 & !reset
# ior & state3 & !reset;
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Nane nbs4. pl d;
Par t no nbs4;

Dat e 9/ 22/ 89;
Revi si on 1;

Desi gner b. piatek;
Company fi shcanp;
Assenbly  NBS- D (48;
Locati on ulo;

Devi ce P22V10;
For mat i

/******************************************************************/

/* NBS- Dl 48 decode pal . */
/* */
/* */
/*********************-k*****-k**************************************/
/* Allowabl e Target Device Types: 22v10 */

/******************************************************************/

[** lnputs **/

Pin1 = Icl ock ; /* nubus cl ock */
Pin 2 =int3 ; [* interrupt 3 line */
Pin 3 = al7 ; /* | atched nubus al7 */
Pin 4 = al8 ; /* | atched nubus al8 */
Pin5 = al9 ; /* | atched nubus al9 */
Pin 6 =intl ; /* interrupt 1 line */
Pin?7 =int2 ; /* interrupt 2 line */
Pin 8 = sl ; /* sl of state counter */
Pin 9 = s0 ; /* Isb of state counter */
Pin 10 = Is| ot ; /* | atched sl ot decode */
Pin 11 = lreset ; /* nubus reset */
Pin 13 =int4 ; /* interrupt 4 line */
Pin 14 =s2 ; /* nmsb of state counter */

/** Qutputs **/

Pin 15 =lintenb ; /* interupt enable signal */

Pin 16 = treset ; /* true nubus reset signal */
Pin 17 = lsw ; /* onboard | atch address range */
Pin 18 =lnnmrq ; /* nubus interupt line */
Pin 19 =Itnl ; /* nubus tnl signal */
Pin 20 = 1tnD ; /* nubus tnO signal */
Pin 21 = lack ; /* nubus ack signal */
Pin 22 = ldclk ; /* data strobe */
Pin 23 = acl k ; /* address strobe */

/** Declarations and Internedi ate Variable Definitions **/

stat e0 = 1s2 & 1s1 & !s0;
statel = 1s2 & 1sl1 & sO;
state2 = 1s2 & sl & !s0;
st at e3 = 1s2 & s1 & sO;
state4 = s2 & !sl1 & !'s0;
stateb = s2 & !s1 & sO;
st at e6 = s2 & sl & !s0;
state7 = s2 & s1 & sO;
di o1_addr = 1al9 & !'al8 & !'al7;
di 02_addr = lal9 & !'al8 & al7;
rom addr = al9 & al8 & alrv;
i nt en_addr = 1al9 & al8 & !'al7;
i ntdi s_addr = lal9 & al8 & al7;
sw_addr = al9 & 'al8 & !alv;
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s2.0e = "b'0; /* used as an input pin */

/** Logic Equations **/

treset = reset;

SW = slot & sw addr & !reset;

acl k = clock & !slot;

dcl k. d = st at e2;

dcl k. ar = "b'0;

dcl k. sp = 'b' 0;

ackoe = sl ot & state4;

ack. d = st at e3;

ack. ar = "b'0;

ack. sp = 'b' 0;

ack. oe = ackoe;

tnD. d = st at e3;

tn0. ar = 'b'0;

tn0. sp = "b'0;

t 0. oe = ackoe;

tml. d = st at e3;

tml. ar = 'b' 0;

tml. sp = 'b'0;

tml. oe = ackoe;

nnTq = intl
# int2
# int3
# i nt4;

nnr g. oe = i nt enb;

i ntenb. d = slot & inten_addr & !reset
# intenb & !'slot & !reset
# I(slot &intdis_addr) &intenb & !reset;

i nt enb. ar = 'b'0;

i ntenb. sp = 'b'0;
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