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= TargetDevice] 0O 00000000 0DOOOODOOCDOOAdvanced PLO] PLDO
OOO00D00ODO beviceDOOODOOOODOOO

Device |

Device Type Device Mame el
EFLD = Tachl a0 ;I evice Attnbutes
ERASIC machl31 Rew Murnber
FLASH machz10 )
FLEX mach215 Pin Count
FPLa mach220
GAL mach?30 Fusse Count
LATTICE mach231 Termn Count
hd & CH mach3nh

=] o = coe e

Yalid Pin Extenzsions:

Ir {Left &Zide) I Input of D-type flip-flop

T (Left 8ide) T input of toggle output flip-flop
L (Left 8Side) D input of transparent latch

jelu] ({Right Zide) 0 output of D-type flip-flop

LQ (Right Side) Q ocutput of transparent input latch
AP (Left Side) Asynchronous preset of flip-flop
AR (Left Side) Asynchronous reset of flip-flop
CK (Left Side) Programmable clock of flip-flop

[ o ]
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(CuPLDLOOOOOODODODOOODODODODODOOODODODODODOOC
goooobooboobooobooboboobboobboobooooboobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
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oooo oo

EP Erasable Programmable Logic Device (EPLD)

G Generic Array Logic (GAL)

F Field Programmable Logic Array (FPLA)

F Field Programmable Gate Array (FPGA)

F Field Programmable Logic Sequencer (FPLS)

F Field Programmable Sequence Generator (FPSG)
P Programmable Logic Array (PAL)

P Programmable Logic Device (PLD)

P Programmable Electrically Erasable Logic (PEEL)
PLD Pseudo Logical Device

RA Bipolar Programmable Read Only Memory (PROM)
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e Open Documerl 00O O OOOOO Editord Wavel O OO OOOOOWaved OO
0000000 OWaveSernve DO 0OO0O0OD0O0O0ODOO0ODOO0ODOOODOODODOOO
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e 0O0OO0O0OO0DODODO PLD Simulationfiles(*sQ)O0O000000O0O

e [JUOOO0ODOODODOODOOODOODDOOO"ODO"™DODOODDOODOO
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Time Base Scale

SOLIE R TAPLO SRR E S ST LR S

Harra Ve Vieagti e / ; — plit the view
I ; - : - & - "J/ﬁorizontally
u —
State - unknown
b [Li] | | | | r
1rven HE - —_Strength - High Z
i Hs ~Strength - Supply

mnil LE | | .
__Strength - Resistive

o T I_I |_| I_l ]_l ) _Strength - Driving
™S B e S E—
o2 LD | |_
K| L . . . | | I:
om0

[ 3 1™

\split the view vertically

2.1 Waveform

Time Base

TimeBase] OO 0OOODOOOOOOOOOOOODOOOOOOODOOOOODOOODOOD
goooboooboboboobooboobooboboooboooIsboobgoooon

OO0000C TimeBase Scale DO O0O0O000OOOOOOOOOODOOOODOOOOO
Status Lind ] OO0 O0O00O0O0OOOO
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Signal Name
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Advanced PLD O OOOOOOOOO0OO
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gboboootbooboobogoobooboobboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
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Name XXXXXX;
Partno XXXXXX;
Date XXIXXIXX;
Revision  XX;
Designer  XXXXXX;
Company  XXXXXX;
Assembly  XXXXXX;
Location = XXXXXX;
Format XXXXXX;
Device XXXXXX;

gooooOoooo

goooobooboobooobooboboobboobboobooooboobooobo
gooobooboboooboobobobooboooboobooboboooboobooo

O0:Advanced PLDO OO PLDOOOOOOODOODOODOOOOOOOERUDOOD)YDO
gbooobooobooog

ekl
I* *
I* *
I* *
[FRrEkkk Rk Rk kR k kR k Rk Rk Rk kR Rk Rk kRk Rk ko ko koo |

/* Allowable Target Device Types: */

/***************************************************************/
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oOo/oooodoooo0oooooo0oooOooooo0ooooDoooDoobooO
gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooboooboobon

[** Inputs **/

Pin ; /* */
Pin ; /* */
Pin ; /* */

/** Outputs **/
Pin
Pin
Pin N */

; I* */

I n
~
*
*
~

Pinnode
Pinnode ; I* */
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/** Declarations and Intermediate Variable Definitions **/

ooo

gboboootbooboobogoobooboobboooboooooobooobooobo
gbooobgoobobooboobobooobooobooo

/** Logic Equations **/

PLDOOOODOOOOODOOOO

gboboootbooboobogoobooboobboooboooooobooobooobo
gbooobgooobobooboobooooboo

goOooOooooaoo
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O0O0000ODO0OOConfigure Advanced PLD OO O O0DOODOOO0OOODOODOODOOO
gboboootbooboobogoobooboboobboooboooboooobooobooobo
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gboboootboobooboooboobobobbooboooboobooobooobooobo
gbooobgoobobobobbooboobooobobooboo

goO0oO0O0OO0O0oO0O00O0o0ooO

00000000000 0OO%define0 00000000 OOCOOODOOOODODOOOOO
goooobooboobooobooboboobboobboobobooobooboooo
goooobooboobooobooboboobboobboobobooobooboooo
OsundefC 000000000 COO0OOOO0OODOCOOS$define0D000O0O0DOOOOO
gogo

goO0oO00oO0O0O00oooo

OO000O000O00DO00DO00DOoOO0OOoO0boOoOOsiIncluded 0 0OO0OO0OOOOOO
oooobooboboboobooboobobo cuPpbOOobooboobobooon
gooooboobooboboooboobobobboobboobobooobooboooo
000000000000 0DoOooOoooooOdOooOsincluded 00O 0O0OODOOOO
gbooobgooboboboobooboobooboo

ooOooooooao

gboboootbooboobogoobooboobboooboooooobooobooobo
OO0000C0CO000DO0O000DO0O00O0000o0OLOooD sifdefd $ifndefd$elsél$endif
O0M00000oooooood@ifdef 0000000000000 0O0O0OOOCBelse
OO0sendif 00000000 OO0ODOO0OOOOOOO0ODOOOOOOODOOOOOOO
$ifdef0 00000000000 0O0OOOCOO0ODOOOO0ODOQOS$iIndef00 0O O$ifdef0 00
OO0000C0O000DDOO0Osifdefd $ifndef0 00000 OO Falsel O O O$elsed $endif
gbboootbooboobooobooboobboobooooooboooboooobo
OO%endifDO0 0 O0OSIdefO$ifndef0 000000000 OOO0ODOOOO0ODOODOOO
OO00000000DOO000D0O000DoOOo0OoooOoOnoosifdefd sifndefd 00O
0000000000000 0O%endif0000O00000O00O0OO

$DEFINE Prototype X /* define Prototype*/

$IFDEF Prototype

pin 1 = memreq; /* memory request on pin 1 of prototype*/
pin 2 = ioreq; /*1/0 request on pin 2 of prototype*/
$ELSE

pin 1 = ioreq; /*1/0 request on pin 1 of PCB*/

pin 2 = memreq; /* memory request on pin 2 of PCB*/
$ENDIF

goooooo

OOO0OcCcuPLOODOODODOODDODODODDODODO%$repeat] $repend OO OOOOOO
00000000000 000 FOROOO FortranD OO0 DOOOOODODOO OO $repeat
O$repend DO DOOOOO00COO$repeal OO0 OODOOOOODOOOOODODOOOO
oooobooboboboboobooboobobooobobooboob

goooboobgocuPLObOOOOOoODOO

FIELD sel =[in2..0] FIELD sel =[in2..0];
$REPEAT i = [0..7] 'outO = sel:'h’'0 & enable;
lout{i} = sel:’h’{i} & enable;
loutl = sel:’h’l & enable;
$REPEND !out2 = sel:’h’2 & enable;
lout3 = sel:’h’'3 & enable;
lout4 = sel:’h'4 & enable;
lout5 = sel:’h’5 & enable;
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lout6 = sel:’'n'6 & enable;
lout7 = sel:’h’'7 & enable;

$repeat $repend
oo00oooo

gddoo0ooooooooboooooooooobooooooobooooooooOon
O0O%macrod$mendd D0 000000000 OO%$macrod $mendd OO0 OO O OO0
gddoo0ooooooooboooooooooobooooooobooooooooOon
godooo0oboooooooboooooooooobooooooobooooooobooono
godooo0oboooooooboooooooooobooooooobooooooobooono
(M) OOOODODOODOOOoO0ooODOoOoOooDDOOoo0oo0oooDoObOOooOooDODbOoOoOoOon
gooooo

$MACRO decoder bits MY_X MY_Y MY_enable;
FIELD select = [MY_Y/{bits-1}..0];
$REPEAT i = [0..{2**(bits-1)}]

IMY_X{i} = select:’h'{i} & MY_enable;

$REPEND

$MEND

_I* Other CUPL statements */

decoder(3, out, in, enable); /*macro function call*/

$macro $mend
gooooo

MINODODODOODODOOooOOoooooooobooobgoobooooMmiINODOODOoDOo
00 o000 400000000 Configure Advanced PLD O OO0OODOODOOOCOODO
goooobooboobooobooboboobboobboobobooobooboooo
gooobgooo

03.100000000000 Configure AdvancedPLDOOO0OO0ODOOOOODOODOOO
gooobogoooboobo

oo goooo

0 None

1 Quick

2 Quine-McClusky

3 Presto

4 Expresso

3.1

MIN async_out =0; /* gooood */
MIN [outa, outb] =2; /* goooog 2 ¥
MIN count.d =4, [* gooood 4

ooOooooooao

goooobooboobooobooboboobboobboobooooboobooobo
oooboboobobooobo MISERDOOD TURBOOODOODOOOOOODOODOO
goooobooboobooooboobobobboobbooobooobooboooo
ooooooooooboobobo0oooOo rFUSEDODODODOOOODODOOOODO
gobootbooboobooobooboobboobooboooboobooboo
gbobootbooboobogoobgoboboobboooboooooobooobooobo
goooboooboobon
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FUSE(101,1); /* Turbo gooooooboo */
FUSE(102,0); /* Miser gbobooooooo */
FUSE

cupLOO0OO0O0O00ODO

gbooobgooboboobo-ooboobooboobooboooboooboboboon
gboboootbooboobogoobooboboobboooboooboooobooobooobo
gooboooooooooobobooboobgocevuPLObOObODOOODODOODOOO
gooobooboboboobooboobobooboo cupPbOOooboobooooo
goooboobooboobon
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gooo
goooobooooobcuPLDODOOOODODOOOODOOOODODO
goo/mooooa

gboboootbooboobogoobooboobboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
gooobgobgo

gooooooao

gboooboobobbooboobooooboobobboobooboobobooboon
gboboootbooboobogoobooboobboooboooooobooobooobo
goooboooboobobooboooo

Oo0oO00oO0o00ooooo

o000 31000oO0obOobOOobO0OO0ObOoO0bOobOOoOobDOo0obUoOobUobobobDboobo
goooobooboobooobooboboobboobboobobooobooboooo
gbobooobooboobogoobooboobbooboooooobooobooobo
gooobooooooboboboooobOobbOOoboobOoboboobOoDbbOon

ooooo

oooooooooboboobooooobD 32000000 booooobOobboboboOoDo
000000 2100000000000 400000000000000000000O
gbz2000800010000160000000000000O016e0000000O00O0OO
gooobo0obobobobooboobi1c0bo0obobobobob2000b0 sO00Db160
OO0O0000CO0000O000O0 dontcareX) ODOOOOODOO

oo oo 10000

‘b0 200 0

‘B'1101 200 13

‘0’663 800 435

‘D'92 1000 92

‘WBA 16 0O 186

‘0’[300..477] 800 (@O) 192..314

‘H7TFXX 16 000 0) 32512..32767
3.2

gooooooo

gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobobooobooboooo
oooooooboonbg

ooo0oOooooooa

ooooooooooooobobobooboooooboobobobbobobobobobbobbbobon
FIELD DO O00OO00o0gooOoobooobooobgoobooogoobooooboobon
gbooobgoobobobooboobooboobobooobboob0o0bUOrELD ODOO
gooobooooobgobooooobobooooo 100 200000000 ooobooog
goooboobbooboobooooboooboobbobobobDoobDoooOoD 2
goooobooboobobooobooboboobbooboboobobooobooboooo
oboooboooboobooboboooboooboboAcCObOooboobobooo
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ooboOoOOObDOObDObOOOObOObDObOODbDObOObOODObOOOOObDOO
go

FIELD ADDRESS = [A7, A6, A5, A4, A3, A2, A, AO];
or
FIELD ADDRESS = [A7..0];

FIELD Mode = [Up, Down, Hold];

FIELD
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oooooooo

gooooooooocupPLbOObOOOOOOODOOOOOODOOODODOOOOO
gbooobgoobobboboobgn

ooooo

NOTOANDOOROXOPO 400000000DO0OO0ODOODOOOODODOOOODO
goooobooboobooobooboboobboobboobooooboobooobo

oogd

oood d oo gogon
! IA NOT 1

& A&B AND 2

# A#B OR 3
$ A$B XOR 4

3.3
goOooOooooaoo

$repeal $macrol OO0 00 O0OO0O00DOOOO0OOCOO e00O0O0DOOOOODODLOO
goooobooboobooobooboboobboobboobobooobooboooo

oogd
god U go ogogno
*x 2**3 oood 1
* 2% oood 2
/ 4/2 god 2
% 9%38 go 2
+ 2+4 god 3
- 4-i god 3

3.4

$repeatdmacrd 000000 CO00O0OO0 1000000C00O0DOOOOODOOOOO
gbooobgooboboobooboobon

go go
LOG2 200
LOGS8 80O
LOG16 1600
LOG 1000

3.5
Locoooooooooon

LOG2(32) = 5 <==> 2%*5 = 32
LOG2(33) = ceil(5.0444) = 6 <==> 26 = 64

ceilx)0 xOODOODOOODOODOODOODODO
oooooo

goooobooboobooobooboboobboobboobooooboobooobo
gboboootboobooboooboobobobbooboooboobooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
goooboobobobooboobooboboooboobooboboboboooboon
gooooboooobobobobobobbobbobobbbobobbbbbbbbbboooog
oo
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gboboootbooboobogoobooboobboooboooooobooobooobo
gboooboobgobooboobooboobobooboobooboooo

OUT_VAR.OE

IN_VARL
OUT_VAR.SP

IN_VARL n

- FUSE

IN_VAR3.DQ ARRAY OUT_VAR.D Sp

IN VARL OUT_VAR

“=—D Q D Q —=
OUT_VAR.CK
OUT VARAR AR

LUT_VAR (default feedback)

OUT_VAR.IO (alternate feedback)

OUT_VAR.D = IN_VARL & OUT_VAR
# 1IN_VAR2 & IN_VAR3.DQ
#!IN_VAR1 & OUT_VAR.IO Cirout ustrating Exensions

31
gooo
oo0o0oooCcuPLOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
['] var [.ext] = exp ;
ooo

var 00 0oooobooooboboboooooboboooobobooooobbooobo
ooooboooobooboboobooobooboooboboooboobooobo
ooobobooboooboobon

U00OextOUO0OOO0O0OO0O0OOO0OO0OO0DOO0ODOODOODOO0OO0ODOO0OOO00bO0O0nD0
gbooboooboooboobooobogoooon

expUOOOD0OO0OO0ODOOO0OOODOOODOOODOOODOODOO
=s00000obo0ob0o0obobooobooboboboboboobooboon
Do0oboooon

oooobo0oboboboobo0oboobob00o0ob0Oo0obOoAPPENDODOODODOOO
gbo 1000000000000 000000APPENDODODOO0OODOOOODOOO
O00000 ORODUUOOUOAPPENDOUODOODOUOOOOODODOOOUODODODO
gooobooboboobd APPENDODOOODODDODOO

gooooboobooboboooboobobooboboobobooobooobooboooo
gooon

Oooo0oo0ooo

obooobi100bo0oboooboobobob100b0ooboobooobOooboboooo
gboboobooboobogooboobobobboobooooooboooboooobo
oooobooOo2000b00oooboboboooobOoon

o000 10000@E@Uooo)yoooooooooooooogoooogoo@woo
O)yooobobooooooboooooooo

go0200000000000O00OO00DOOoOOOO0oO0bDOoOoOODbDOoDbDOOoDO(©
gooobooooOobo)y200boobooboooo0obOobboobo0booboOoDooo
gbooobgoobgo

oooooooooboobooooooobono 200b0oooobDOobDbOOooOoDsUuDO
oo0 300 200000000000000DO0O001000DO016000000 400 2
oooobooooboobon
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oooo

gboboootbooboobogoobooboobboooboooooobooobooobo
gbooobgoobobobooboobgo boobooobooooobooboobobooo
ooooboobobobobOo 2000 10b0o0b0oobo0obooobOooboboooo
gbo0d2000 o0b000b0bO0ObO0OO0bO0O0ObO00bObDO0O0ObDO0 2000 XOooOoo
oooobooboboobOoobobobooboo0ob ANDOD1O0DOO0O0bDgonoo

gbooobgoboboboobooboooobooboobooog

[A3,A2,A1,AQ]:&
[B3,B2,B1,B0]:#
[C3,C2,C1,COl'$

goooboobooboobon

A3 & A2 & A1 & AO
B3 # B2 #B1# B0
C3sC2sClsCoO

ooooo

gbooobgoobobobooboobooboboobooboo 10bgobobooon
gooobooboboboobooboobobooobooobooboobo

goobooboooooboboboooooboboood
FIELD address = [A3..A0]
OO0 RANGEOOOODODOOOO
select = address:[C..F] ;
gogoboooboooooooo

select = address:C # address:D # address:E # address:F;

oooo

oooooobobooooboooobboooobobooobobboooboboooceuPLO
TABLEOOOODOODODOOODOOOOooOoobOoooobobobobooobboboooo
goooobooboobooobooboboobboobboobooooboobooobo
g000D00o0oO0bDObOO0Odont-cared D000 0O0OOODODOOOOODOOOODO
oo

gboobgooboDibooboboobgoobobooooobooboooobooon
OO0O00 hex-to-BCODOOOOOOOOOOOOOODO

FIELD input = [in3..0] ;

FIELD output = [out4..0] ;

TABLE input => output {

0=>00; 1=>01; 2=>02; 3=>03;
4=>04; 5=>05; 6=>06; 7=>07,
8=>08; 9=>09; A=>10; B=>11,
C=>12; D=>13; E=>14; F=>15;
}

gooooooao

AMD/MMI OOO0O0OO0OOOOOOOOOOODOOOODODOOODOOODOOOODOO
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooooboobboobboobooboooobboobooobbo
goooobooboobooobooboboobboobboobooooboobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
gooogo

30



Fundamentals of Design in Advanced PLD

gooobgoocuPLObOUOOO0OODOOOOeOOODODOOOODOODODODOOO
gboboootbooboobogoobooboobbooobooooooboooboooobo
ooooog

Inputs Non-Registered Outputs

COMBINATORIAL - Registered Outputs
o STORAGE
LOGIC '
REGISTERS State Bits

»
> >

State machine model

4

A

3.2

obobobooobooobooboboooboobon

0000000000000 000OO0(@EO ANDORODOOODOOOODOOODOOO
O0O00000 TpdCOOOOO)sedd O OOOO0OOTpdOOOODOOOODOO
gboboboobooboobooogoboobooboboooboo

oobooboooobooboboobooobooboooboboooboboobooobo
obobooobooobooboboooboobobobooboo

oobooboooobooboboobooobooboooboboooboboobooobo
gboobooooboobboobooobobooboobobooobobooobooobo
OooooooO00ooOoo0oOoDo0oOoOoDooOooooOn0 TecogoOODOO
OO0O00OO0O)secOOO0O0OOOTcoOOODOODOOODOOODOODOOOODOO
obooboobobooboooboon

gobooobooboboobboocuPLObbOObODDbOODOOO0ODOODDOODO
0000000 b0ob00O0ObDO0O0ODOSEQUENCEHI DO D OO0 oobooboobogooo
gbooboooboobooboobuooboobobboboobooboboobon
SEQUENCEO DO ODOUOO0OOOobOOooooboobooooobooooboobooono
O00000000D00O00OSEQUENCED DO OUODDOODO SEQUENCEDU DD ODDO
SEQUENCEJKO O O OO OSEQUENCERSI DO UODOUOSEQUENCETU O D ODDOODOO
oboobooboobobooopbooboOoJKOoboos-ROOOOTOOOOODODOO
0000000000 SEQUENCEHI DO ODOOObOOoooobooobooboo

SEQUENCE state_var_list {
PRESENT state nO
IF (conditionl) NEXT state nl;
IF (condition2) NEXT state n2 OUT out_nO;
DEFAULT NEXT state_nO;
PRESENT state_nl
NEXT state_n2;

PRESENT state_nn statements ;

}

oogd
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state var_lisE OO0 0000000000 QCO0OODOOCOOOOOOOOODOOOOO
gboboobooboobuoobooogoboobooboobobooboo

state M OO0 00000 Ostate variable lisi 000000000 0OO0O Ostate rid O
O PRESENTOOOO0OO0OO0OOOODOOOOOOO

oooboo next 00000000 OoO0obOO0OO0OOO0DOODOODOOODDOODOOOn
go

goOooOooooaoo

cupLOUOODO0OOOOODOOO PLDOOOOLOOOOODOOOOOODOOOODOOOO
gbobooobooboobogoobooboobbooboooooobooobooobo
goooobooboobooobooboboobboobboobobooobooboooo
gooobo0obobobooboobooboboooboobooboobobD 20000
gooooboobooboooboobobooboboobobooobooobooboooo
gbogoobgoooboboobooboboobooboooo

lgboboobooboobo™obooobgoobobooboboobooobooboboboobon
gooooooooooooobooboooooobobobobbbbobbobbobobbobon
TRUEODODOODOOOOODOOOOODOOODOOOODOODOOOoOobOoOooboobooboo
oooobo0o TRUEDODODODOOOOODOOO0OOOOOOobODOooboOo 1gooooo
gooooboobooboooobooboboobboobboobobooobooboooo
gbooobgooboboobooboboooboobooo

oooo

CONDITONOOODOOOOODmMooOoooooooboboooooooooooboooog
goooboobobbooboobooboobooboooboobooboboobon

CONDITION {
IF exprO OUT var ;

IF exprn OUT var ;
DEFAULT OUT var;

}

CONDITONOOOODOOOOooooooboooobooooobobobooooboooono
gbooobgoobobbooboobooboboobg DEFAULTODOOOODOOO
gboooboooboobon

ooooag

FUCTIONOOOOODOOOOOoDOOobOoOOooOOoOobooboobobooobooobooo
goooobooboobooobooboboobboobboobooooboobooobo
gboobgoobobobooboobooboobooboobooboooo

FUNCTION name ([parameterQ,....,parametern])
{ body }

bodyOODOOOOODOOODOOOOODOOO

gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
gooobOo0o0oUobDOobOoboOoOobO0obOOoOooOobDOobDOoU0OOOg hohobOoODODO
gog
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gboooooooo

gboboootbooboobogoobooboobboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
ooooboobobobooboobOo 200000000 bo0obooOobOoobOoboooo
goooboobobobooboobooboobooobooboobooboboooobDon
2000000000 b0o0ooboboooooboooboooooooooon

STATE DIAGRAM CUPL SYNTAX
ICOIN

Sequence LOCK {

,,,,,,,,,, 3,, -------- Present LOCKED

A If COINNext OPEN
R If COINNext LOCKED

P Present OPEN

[ A PR If WALK_THRU Next LOCKED
jmmmm--- Default Next OPEN
i Out CNT_PULSE

COIN

WALK_THRU

'WALK_THRU

Subway turnstile example

3.2

gobooobooboboobboooboooobooboooceuPLObbooboboonoO
goooboooboobobooboooo

TURNSTIL.PLD

Name Turnstil;
Partno  FLOOO0O1;
Date 03/06/89;
Designer R. Teixeira;
Company LDl
Location D21;
Assembly Example

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

I* */

/* This is an example to demonstrate how CUPL */
/* compiles a subway turnstile controller */

I* */
/******************************************************/

/* Target Devices: P16R4 *

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

/* Inputs: define inputs to Turnstile controller */

Pin 1 = CLK;
Pin 2 = WALK_THRU;
Pin 3 = COIN;

/* Outputs: define outputs as active Hl levels  */
Pin 14 = CNT_PULSE;
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Pin 15 = LOCK;

/* Logic: Subway Turnstile example expressed in CUPL */
DEFINE LOCKED ‘b’0
DEFINE OPEN ‘b1

Sequence LOCK({
Present LOCKED
if COIN  Next OPEN;
if ICOIN Next LOCKED;
Present OPEN
if WALK_THRU Next LOCKED;
Default  Next OPEN;
Out CNT_PULSE;

TURNSTIL.PLD
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gbooooooooao

gbooobgoboopPLDOOD0DOO0ODOO0ODODOODOODOOOOOOODOOOn
gbooobgooboboobooboobon

a

[ xnor
b
a

[ xor
b
a

[ nand

[ invb

inva

3.3

gboboootbooboobogoobooboobboooboooooobooobooobo
goooboobobboobO0obdOoANDDODDODO ANDODOOOOoDoono
go

O0000O0O0O0O0OU0O0O0OO cuPLOODODOOOO(Advanced PLDOOOOOOCOO
GATES.PLDO ODOOODO

Name Gates;

Partno CA0001;

Date 07/16/87;
Designer G Woolheiser;
Company ATI;

Location San Jose, CA;
Assembly Example

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

I* */

/* This is an example to demonstrate how Advanced PLD */
/* compiles simple gates */

I* */

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

/* Target Devices: P16L8, P16P8, EP300, and 825153 */

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

/* Inputs: define inputs to build simple gates  */

Pin1l=aq;
Pin 2 = b;
/* Outputs: */

/* define outputs as active HI levels For PAL16L8 and */
/* PAL16LD8, De Morgan’s Theorem is applied to invert */
/* all outputs due to fixed inverting */
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/* buffer in the device. */

Pin 12 = inva;
Pin 13 = invb;
Pin 14 = and;
Pin 15 = nand,;
Pin 16 = or;
Pin 17 = nor;
Pin 18 = xor;
Pin 19 = xnor;

/* Logic: examples of simple gates expressed in CUPL */

inva = la; [* inverters */
invb = lb;

and =a&hb; /* and gate */
nand = !(a & b); /* nand gate */
or =a#b; [* or gate */

nor = !(a # b); [* nor gate */
xor=a$b; [* exclusive or gate */

xnor =!(a$b); /*exclusive nor gate */

(GATES.PLD)

goooboobobooobobooboo PLDOODOODOODOOOLDODODODODOOOO
oooooooooooooboboboobooooooobobobbobobobobobobobbbbon

Partn o0 O 0D O0DO0O0OO0OO0OO0OOOOOOOODLOOODOODOOD PLDODOODOOO

gboogbbatal0DD0O0O0O0ODOO0ODOODODOODOODOOOLOOOODOOON

OO0O0ODesigner 000000000 OCO00O0DOCOO0OOCOOAssemblyDOCOO0O0O

oooobDpPLDO0OODOO PCOODODOOOODOOOOODODOOODOODODO
0000 ASSYOOOUODOOOOOLocationD OPLDOODOODO PCOODOOOODO

gbooobooboboboboobooLwocooonoooooobonoo

gooobooboboboboobooboobooobooboobobooboboooboon
OO00oO0oooOo0b020000000000a0 bOOCOOOODOOODOOODOOOO
gboboooboooboobooobooboobbooboooboooobooobooobo
gboboooboooboobooobooboobbooboooboooobooobooobo
gooobooboobobobooboo

00000 LegcOOOOODOODOOODOODODOOOOOODODOOOODOOO
gooobo0o0o0oobOoboU0obOU0 a0 bobOobOOOOODOObOOODOOn

O00o0oooo0oOoDOon PALLIEL8D PALIGLDSO OO OOOOODODOOOOODOODO
gbobooobooboobogoobooboobboooboooboooobooobooobo
ooooooooooboboooooooboooobobobooo0obOon orRODODO
goooboobobobobooboobon

or=a#b;

gooobo0ol1o0ob0oooooobobooooobooo@ooogbooboOoDbo
oooobooobogn)

or=>!a&'b

gboboootbooboobogoobooboobboooboooboooobooobooobo
gboboootbooboobogoobooboobboooboooboooobooobooobo
gboboootbooboobogoobooboobboooboooboooobooobooobo
gooobooboobobobooboo
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oooooooboooood

OO0000O00o00DOOoO0o0boOoOOoO0O(GATES.DOC O OODOODOOOOODODOOO
gboboootbooboobogoobooboobboooboooooobooobooobo
gboooboboooboobooboboo

GATES.PLDOOODOO0ODOOODO:

e Configure Advanced PLD OO0 000000 OOOODOODOOOOCODOODOOOOODO
ood

Equations in Doc File gbobboobooboooboobooboobooboobon
gboboooboobooobobooboobuooobooobon
gooooboobobbbObO0o0o0oooooooooooboDoon
OO0D00OOGATES.PLDOODOOODOODO

Fuse Plot in Doc File obooboobooboo.pochoobobooboboboboobon
ooooooo

Absolute ABS. goboooobboooobbooobbooobobgooobon
GATES.ABSO OO UOOOODOOOOO

Jedec. gboboobooboobooobooboobooboobon
ob0o00ob000o0ob0o0ob0o0obOogooboobO GATES.JED
oooooooo

e Changd ]0OUIDUOOO0OODOOOOUODODOOODOODOODOOTarget Devicel OO
O0O00D00ODOODeviceType 1l OOO0O0DOODOOO PIGLBOOOOOODOOOOO
go

e OKOOOOOODOOOODOODOOUODODOODOODO
PLDOOODOGATES.PLDOODOOOOODOOOODOODOOO
e PldToolsDOOOOO Compile0000OCO0OOODOOOOOOODOODOODOOO

O000bOo0oDbOob PALIGLEBO D ODOODOODO GATES.PLDOODOOOOODOODOO
GATES.DOQ] GATES.ABS1 GATES.JECI O O

O000D0D000oO0DOOGATES.DOCO OO OODOODOGATES.DOCOODODODOODO
gbobooobooboobogoobgooboobboooboooboooobooobooobo
gogno

goooboobobobooboobon

e GATESPLDOOOODOODOOODOOOODOODOODODOODOODOOOO
gooooo

e [UOO0OOLOODOODOODO

e OO0OU0ODOOUOODOOOOODODOOUOOConfigure AdvancedPLD O OODO0O0O
OO0 Errorlist LSTformal DO O O00OO000OODOO0O0O0OODOOOOODOODOO

O000obDO00bOb0ObOODbDGATES.LSTODODODODODDOODODDOODODOObOOoOobOOooooo
gooobooboboboboboobooboobobobooboooboobobooobOon
goooooogooon

O00O0ODO0OO0OODGATES.PLDOOOODO Advanced PLDOOOODOODOODOOO
00000000 b0o0bO00b0ob00O GATESJEDDDOODOOoDOoobgoooon
gogo

ooooooooooog@E@oOooo.sywoocoooooooooooooooDoooboOoo
GATES.SIO Advanced PLDO O O0O0O000O0OOOOODOOOODOOOOODODOOOODO
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gboboootbooboobogoobooboobboooboooooobooobooobo
gboooboobobooboobuoobooboboobooboobonooo

gooobooboboboobooboobobobooboobooobo0obOonb PLDOOO
goooobooboobbooobooboboobboobboooooobooboooDo
ooooog

o0oopooo0oobDOoboboooogn GATESSIDOOOODODOOOODOOD
gooogocupLObOOO0OOOoOOoOOoOOObOOOOOODOOODODOOOOO
ooo0oboboboboboobooooooo0obo0oboboOoDOonDO GATES.ABS
gooobgooo

goooboobobobooboobobobooboooboooo

e GatesPLDOUODOUO0ODOODGatesSOODOOODOOODOOOODODOODOOODO
gopooosigoopgoooooboooogobooooooboooooooo

e PldToolsDODOOOO SimulateD OO O0OO0OD0OOOO

goooboooooboboooooboooobobobooobooogooOon JeEDECH
goooboobobobobooboobon

0000000000000 (GATES.SI)

Name Gates;

Partno 000000;

Revision 03;

Date 9/12/83;

Designer CUPL Engineering;

Company Protel International.;

Location None;

Assembly None;
/***************************************************************/
[* *

/¥ This is a example to demonstrate how the Compiler  */
/¥ compiles simple gates. */

[* *

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

/¥ Target Devices: P16L8, P16LD8, P16P8, EP300, and 25153*/

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

/* Order: define order, polarity, and output */
/* spacing of stimulus and response values */

Order: a, %2, b, %4, inva, %3, invb, %5, and, %8,
nand, %7, or, %8, nor, %7, xor, %8, xnor;

/* Vectors: define stimulus and response values, with header */

/* and intermediate messages for the simulator listing */
/* Note: Don't Care state (X) on inputs is reflected in */
/* outputs where appropriate. */
Vectors:

$msg ",

$msg “ Simple Gates Simulation”;

$msg ",

$msg “ inverters and nand or nor  xor Xxnor
$msg“ablalb a&bl(a&b) a#bl(@a#b) a$b!(a$hb);

$msg - -

00 HHLHLHLH
01 HLLHHLHL
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10 LHLHHLHL

11 LLHLHLLH

IX LXXXHLXX
X1 XLXXHLXX
0X HXLHXXXX
X0 XHLHXXXX
XX XXXXXXXX

Gates (GATES.SI)
0000000000000 (GATES.SO)D00DOOOOO00O0O000000000000
1:Name Gates;
2:Partno 000000;
3:Revision 03;
4:Date 9/12/83;
5:Designer CUPL Engineering;
6:Company Protel International,
7:Location None;
8:Assembly None;

190 :/************************************************************/

11:/* *

12:/*  This is a example to demonstrate how the Compiler */
13:/*  compiles simple gates. */

14:/* *

1 5 . /************************************************************/

16:/* Target Devices: P16L8, P16LD8, P16P8, EP300, and 825153 */
17 :/************************************************************/

18:

19:

20:/*

21; * Order: define order, polarity, and output

22: * spacing of stimulus and response values

23: %/

24:

25:0rder: a, %2, b, %4, inva, %3, invb, %5, and, %8,

26: nand, %7, or, %8, nor, %7, xor, %8, xnor;

27:

28:/*

29: * Vectors: define stimulus and response values, with header
30: * and intermediate messages for the simulator listing.
31:*

32: * Note: Don’t Care state (X) on inputs is reflected in

33:* outputs where appropriate.

34: %

35:

Simulation Results

Simple Gates Simple Simulation
inverters and nand or nor Xor Xxnor
aa 'al'b a&b !(a&b) a#b !(a#b) a$h !(a$b)

000:00 HH L H L H L H
0002201 HL L H H L H L
0003:10 L HL H H L H L
0004:11 L L H L H L L H
0005:1 X L X X X H L X X
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0006: X 1 X L X X H L X X
0007:0 X H X L H X X X X
0008: X 0 X H L H X X X X
0009: X X X X X X X X X X
Gates (GATES.SO)
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Step4. OO0OOODOOOOOOO

Step5. OOOOOO

Step6. PLDOOOOOOOODOOOO

Step7. 000O0OO0ODOOO0OOOOOOOOOOOO

Step8. O0OUOUOOOOOOOOOO

Step9. O00O0OODOOOOODOOO

Stepl-0000000O

oooooooooooooooog@EwbypoocoooooooobDoooooDoooOoo
oooob ROMO RAMOOOD CcPUOODDOOOOODOODODOODOODODOOO
goooboooboobon

»[A D] _
ROM
READY R/W

RDY IMEMR QI,S
IMEMW, PLD

A D
R RESET RAML

| RIW
; o cs
7

CPU_CLK

>

Yvy

RESET

vy

A D
RAMO
RIW
cs
I

\i
l

\

Microprocessor-Based System

4.1

PLDOOO0OODOOOOOODOOOOODOOOODOODLDO cPUODODOOOODO
ooooooo0ooooOoUooooO00oooooooOooDooooooorROMEDOO
PROMOOOOOODOOOODOODIO0OODO RAMOCOODOOOODOOOOOODO
gooobgooo

goooboooboboobooboopPlbO0OOOOODODOODDOODOODOOO CcPU
gbooobooboboboobocpPuDO0ObDO CcPhUOODOODOODOODOO ROMO
RAMOOUODOOOODOODOOO0ODOOODOD
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gooopooobcpPUOOOODOODOOOOOO ROMO RAMOODODOODOODO
gooogo

FFFF

3000

RAM 1

2800
RAM 0

2000

1000 — ROM

0000

Memory Map

4.2

gooopoooooobobooleb0oboobOoooOoPLDOOOODODOODOOO
gboooboobobbgoboooo

ROMOOODOOOOOOPLDO ROMOOODOO 1CPUODDOODOODOODODOODOO
goooboboobooboobooo

goooboobobooboboobooboobooob0oobooboobooboobooo

) @ ®
CPU_CLK | I | I | I | I

A15.11 > CPU ADDRESS VALID >

IMEMR ﬁr\
S

/ //‘1\
)
e
HI-Z <A‘J\ \A—

WAIT1

WAIT2

IROM_CS

READY HI-Z

Wait State Generator Timing Diagram

4.3

ooooooooooboboooooooboooooobobboooobOoon crock OO
goooboobooboobon

goooboobobobboobooboooboobobobocPUOOObOobDOoDO
goooboobobobooborOMOODbDOOOOODOODODOOOMEMRDOODOOOO
goooboooboobon

IMEMROOUODOOO ROMOOOOODOOOOODODOOOOODOROM_CSOUODOO
OO0O0O00OcPUO READYOOD LOOOODOO@OOOODODOOODOOOO))YOO
oooopoooooooboooooroM_ csonoooooooboocpPUuOOboDO
ooooooooo@o wATAOOOOODOOOODICcPUODOODOO WAIT2DO
goo0dbo@oooboobooboooob@epPuO0O)yIDbOOOCPUO READY
oooHObOOOOOoOoOoooOooboobcecPUuObO0obOoobooooonbOIMEMR O
gooooooooboobooooooOorOM_CsOUOOooDoooooobooooDo
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gooooooooobooboooooobooooooboboboooocecpPUObObDODOOO
OO0O0000O0O@EUODOWAITIO WAIT20000000000D0O000O00DODOOO
gooocpPuOOObDOOODOoOobDObDbOODbOO

Step2-000000000O0O0OOO0OOO

goooboobopPLbDOO0OOO0OOODOODODOODOOODOODOODbOODOOn
goboooboobcupLObbOoObDOObDbOOODODOODOOODOODOODO
gbooobgoobobboobooboobobooboobooboobooboon

OO0000o00o00DOOo0U0oOOo0oO00OoOoO00ooOoOoOOoDOAdvanced PLOD OO0
goooooboboooTMPLPLDOOO0ODDODOO0OO0OODDOOOO TMPLPLD DO DO
SAMPLE.PLDOOOOODOODOOODOOOO

ob0O0 SAMPLE.PLDOOOOODOOODOOODOODOO
TEMPLATE FILE

Name XXXXX;
Partno XXXXX;
Date XXIXXIXX;

Revision XX;
Designer XXXXX;
Company XXXXX;
Assembly XXXXX;
Location XXXXX;

/ * * F*kkkkk * F*kkkkk * * *kkkkk * *% n/

/* Title Block */

/ * * F*kkkkk * F*kkkkk * * *kkkkk * *% n/

/* Allowable Target Device */

/ * * *kkkkk * F*kkkkk * * *kkkkk * *% n/

/** Inputs **/

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

i */
i */
i */
i */
i */
i */
i */
i */
i */
i */
i */
Pin i */
Pin i */
Pin i */

/** Outputs **/
Pin
Pin
Pin i */

I
~
*
*
~
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Pin
Pin

; 1* */
; /* */
Pin ; /* */
Pin ; /* */
Pin ; /* */

/** Declarations and Intermediate Variable Definitions **/

gboboootbooboobogoobooboobboooboooooobooobooobo
gbogoobobooboobooo

gbooobooboooXXXooooooooo peDOO0DOODOODOODODO
gooon

goooooooooboooboooooo@woxyybooobooboobooboobooo
obooobooboboboboboobooboobon

gbooobgooboboobooobooo
SAMPLE.PLD

Name Sample;
Partno P9000183;
Date 07/16/87;
Revision 02;

Designer  Osann;
Company AT,
Assembly  PC Memory;
Location U106;

/***************************************************************l

[ OO0O00O0O0OD0O8Kx8 O ROMI 2Kkx8 DD UOODOUOD RAMOOODOODOO #
[+ OO00O000O0ODO0O0O0O0ODOO00OO0ODO0ODO0ODOODObOOO READYD OO #
 O0O00OROMIOUOODOCOOICcPUODOOOOOODOOOODOOOOOOO ¥

/ * * F*kkkkk * F*kkkkk * * *kkkkk * F*kkkkk /

Step3-00000

gboboootbooboobogoobooboobboooboooooobooobooobo
goooobooboobooobooboboobboobboobooooboobooobo
oooobooboboboobooboobobo0oboo0oboob SAMPLED.PLDO OO
obooobooboboboboboobooboobon

gboboobooboobogooboobobobboobooooooboooboooobo
ooooooo MEMADR(OODOOOO)YOOODOOoOoOOODoOoDOooooooooo
gooogo

FIELD MEMADR =[A15..11] ;

0510000000000 rRAMOOOODOoboobooboo o
gooooboobob MeEMWOODO MEMROODOODODOODODOODOODOOODOODODOO
goooboobgon

ooooooc RAMOOOOOOOOOCOOOODOOOOODOOOOOMEMREQUE OO
ooooo)yooooooooooooooooooooooogooopooo

MEMREQ = MEMW # MEMR ;

MEMREQU OO ODOUOOODODODODOOOODOOOODODO MEMWAMEMR O 0O
gooon
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0O 43000000000000000ROMOOODOOOOOOOOOOOODOIMEMR
ooooooo0oOoooooRrROMOOOOOODOOEROM CSpOOOOOODODOOO
goooboobgon

ooooboobobooMEMROOOODOODODOODOODOD ROMOODOOOOOOOOO
gooobgoobOoboO sSELECT_ ROMOODOO0OOODOOODOOODOObOO

SELECT_ROM = MEMR & MEMADR : [0000..1FFF] ;

gboboootbooboobogooboobobobboooboooooobooobooobo
gog

oooopooooooboobooboRrOM_CSOODOOODOOODOOOODODOOOODO
gooobooo0oopPLDOOODOOODOOODOOCDOOCDODODOOCOODOOD (4
SVHz) OO OUOOODOOOOoOOooOooOoobOooobobobobobooboooooo
o0oo00O0DbOO@UDbDO SELECT_ ROMOOO)YWDODOOOOODOOOODOOO
gbooooboooog

0000000000000 0 SELECTROMOOOODO ROMOOOOO0O0O00
(ROM_CSp 00000000

ROM_CS = SELECT_ROM;

200 RAMIRAM_CSOO RAM_CS1O000O0O0ODOO MEMREQDUODDODOOODOO
gbooobi1e00000OO0DOODOOODOODOODODOOODOObOObOObOOOn
ooooboobobob cuPLOO0ObOOO0ODbODOOObDOODbDOODbDOObOObDOOn
gog

RAM_CS0 = MEMREQ & MEMADR : [2000..27FF];
RAM_CS1 = MEMREQ & MEMADR : [2800..2FFF];

ooo0oooo00oooOoOooooOoU0OoooOo0oOoDoOoUooDoOoOooooOo(E@ 5-3)
goooooooocpulboboooobOobbOOobDObOoOOOD ROMODOODO
oooobO wATiOOoOOooOooboooboobboooooobooboobooboooo
DOOOO0OO0OOO0ODOO0ObOO0ObO0OO0ObOO0oOobOOoobDOooooooOboobOoobon
oooobo0obOobooOo wWAITL.DD PLODODOOOOOOOD DOOODOOOOOO
go

WAIT1.D = SELECT_ROM & 'RESET ;

WAITLDOUODOORESETUOO ANDOOOOODOODOO ANDOO RESETOOUODODO
gooobgooobobbooboobooobooboo

OO00OWAIT1 OO000O0OO000O0O0DO00D00O0O WAT2000 WATLOOOOO
WAIT2DDOOODO000O0O0O0O0O0OO0OWAIT2DOOROMO CPUODOOODOOODOODOO
oooobooboboboobooboobobooboobooboobobooobooboon

WAIT2.D = SELECT_ROM & WAIT1 ;

0000000000 0000D000(@ 53000 SELECT_ ROMOIOOODODOCOOROM
gbooobgoobobboo MEMRODOODOODODODOODOODDOOODOODODOO
gboboootbooboobogoobooboobbooboooooobooobooobo
goooboooboboobooboo

READY.OE = SELECT_ROM ;

gooooboobooboboooboobboobbooboboobobooobooboooo
gooooboobooboboooboobboobbooboboobobooobooboooo
READY D0 O0UO0OO0OO0OO0OO0DOOOoOooooooooobooooooobooooooacrPy
gbooobgoobobboobooboobobioobod READY DD OODDOODODOO
oooopoooooooboDwAT2000000000000000D00OREADYDODO
goooboooboobon
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READY = WAITZ,

Step4-00000000O0OOO

gbooobgoobobooboooboboob pPlDODOODOOOO0OOLOOOODOOO
gbooobgooboboobooboobon

e [OOOODODOODO

e [JO0O0OODOODODOODOODODOODOODOODOODDODOO
e [JO0OUODOUODOODOMW@MOOOD)

e [(UOOLOODOODOODOOOLOODOODOODODDODO

OO0 PLDOOOOODODOOOOOPALIGR4AOODO 82S155IFLO 0 ODOOODOOODO
gbooobooobooog

PLD

1/0 {19 ROM_CS
1/0 |18 READY

Al5
Al4
Al13
Al12
All

(<230 K2 B B = [V RN | S )

RO [15 WAIT1
RO |14 WAIT2
'MEMW 7
MEMR 8
'RESET 9

1/0 |13 'RAM_CS1
1/0 {12 'RAM_CSO

OE

CPUCLK 1 In

4.4

goo0oobooboboOoobooboOoooob3yooboboobOooDoyobobobooooo
ooooboobocPUOO0OOOODOREADYDOOODDODODODOODOOODOODOOOO
ooooboobobobbooooboobooboboboboooboo2n0obgooooo
gbooobgoboboboboobooboooobooboobooog

READYU DO OO UOOWAIT20 0000000000 DOODOODOOOOOO0OO1IbO0OO
UOREADYO D OOOODOODOODOODOODOODOODOOObOOOOO0ObOO0110
gbooooboobooboboooboobobooboboobbooboboooboob1oo
ooooboobobo400obo0obo0obobooobooboobobooooooobo
goooogoz2nogogoooooooobboooobooboooooboooooo
gog

Sample Pin Configuration

gbboootbooboobooobooboobbooboooboooobooobooobo
gbobooobooboobooobooboobboooboooboooobooboob1n
gooooboobooboooobooboboobboobboobobooobooboooo
oogd

PALIGR4AI OOODDOOOOODO7OD000O0O0DOODOOODOOODOOODOODOOODOn
oooopooo0oobbo0o0ooboboboooOoDbooogIFLe2s1531000032000
gbooobooboboboboobuooboobobooboobooboooo

PALI6RAC O OO0 DOUODOOOUOOODOOOODOOOOOODOODS82S15510
o000 DbDOO0JKOODOODODOODOOOoOOoOoOOobOoOoDbOoooODOstep3d WAITL
OwWAT2000000000O0O0O0.DO0O00DO0O0DOO0OO0ODO0O0OOO bOoboOooo
ooooboobobobooboobgooo
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Step5-000000

OO000000 PALIGR4AO OO 8281550 00000000000 DOOOODO
SAMPLE.PLDO Allowable Target Device Types 0 00000000000 DOOCOO0OOO
oooooooboonbg

pall6r4, 82s155

goooooooobDobOoooooooboooo@E@Uoboo)yboboobooobo
gooobooboboooboobgooo

gooo0oooooooonooonoooooo

SAMPLE PIN ASSIGNMENTS
/¥* Inputs **/

Pin 1 =cpu_clk ; /*CPU clock */

Pin [2..6] =[al5..11] ; /* CPU Address Bus */

Pin [7,8] =![memw,memr]; /* Memory Data Strobes  */
Pin 9 = reset ;  I* System Reset */

Pin11 =loe ;  I* Output Enable */

/** Outputs **/

Pin19 =Irom_cs ; [* ROM Chip select */

Pin 18  =ready ; [* CPU Ready signal *
Pin15 =waitl ;  [* Start wait state *

Pin14 = wait2 ;  [* End wait state *

Pin [13,12] = l[ram_cs1..0] ; /* RAM Chip selects */

oo0oobo0obobobOoboOoObDSAMPLE.PLDOODOODOO

SAMPLE.PLD

Name Sample;
Partno P9000183;
Date 07/16/87;

Revision  02;

Designer  Osann;
Company ATI;
Assembly  PC Memory;
Location  U106;

/***************************************************************l

[ OO0OO00O0O0ODO8Kx8 O ROMI 2Kkx8 DD UOODOD RAMOOODOODOO #
[ 00000000CO000DO0O00O00OC000DOO0O0OO0COO READYD OO
M+ ODOORrROMIOODOOOOICPUODOOUOOOOOOOODODOOOO o

/ * * *% * * * *% * * *% * * * *% /

/** Allowable Target Device Types : PAL16R4, 825155 **[

/ * * *% *% *% * *% /

/** Inputs **/

Pinl =cpu_clk; /* CPU clock */

Pin [2..6] = [al15..11]; /* CPU Address Bus */
Pin [7,8] =![memw,memr] ;

/* Memory Data Strobes (active low)*/
Pin9  =reset; [* System Reset */
Pin11l =loe; /* Output Enable (active low) */

/** Outputs **/
Pin19 =lIrom_cs; /* ROM chip select (active low)*/
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Pin 18  =ready; /* CPU ready */
Pin15 =waitl; [* Wait state 1 */
Pin14  =wait2; [* Wait state 2 */
Pin [13,12] = I[ram_cs1..0];

/* RAM chip select (active low) */

/* Declarations and Intermediate Variable Definitions */
Field memadr = [al15..11] ; /* Give the address bus */

/* the Name “memadr” *
memreq = memw # memr ; /* Create the intermediate */
[* variable “memreq” */

select_rom = memr & memadr:[0000..1FFF] ; /*=rom_cs  */

/** Logic Equations **/

rom_cs = select_rom;

ram_cs0 = memreq & memadr:[2000..27FF] ;
ram_csl = memreq & memadr:[2800..2FFF] ;

/* read as: when select_rom is true and reset is false */
waitl.d = select_rom & reset ;

/* read as: when when select_rom is true and waitl is true */

/* Synchronous Reset *
wait2.d = select_rom & waitl ; /* waitl delayed */
ready.oe = select_rom; /* Turn Buffer off */
ready = wait2; /* end wait */

Step6-PLDODOOOOOOOOODOOO

oo00ooooo0o0oobOobo0oooOD SAMPLEPLDOOOODODOODOO PAL16R4O
gooobooboobobobooboo

00000 PLDOOODOODOOOCOODOO Configure Advanced PLDOODOOODOOOO
gooobooboboboboboobooboobobooobooboo

Absolute ABS - SAMPLE.ABSO OO O O0OOUOOOOOODOOOOOOODOOOOO
OoOO000oOOooO00OoOoOoO@oooooOo stepr0obooO)yp0ooooboOoO
gboobooboooooboboooboobooboobbooboobooobo
obooboooooobobobooboobooboboboboobooooooo
obobobooboooboobobooboobobooboobon

Fuse Plot in Doc File and Equations in Doc File - SAMPLE.DOCO O 0D OO0 OO0 OO0
oobooboobooooboobooob0oobooboooobooboooDoooo
oobooboobooooboobooob0oobooboooobooboooDoooo
ooooooo

Error ListLST- SAMPLE.LSTO O OO OO0ODOOO0OOOOOOO0ODOOOOODOOOO
oboobooooobobobobooobooboobobooboboobooooooo
obobobooboooboobobooboobobooboobon

JEDEC - SAMPLEJEDO D 000000000 OO0OO0OOODOOOOoOoooooooGg
OOobOO0ob0O0oJeEDECOOUOOODOOODOLOOOOOOOObOOObOODObDOO
oobooboooooboooooooooobOoJebECODODOOOODOODO

SAMPLEJEDOUODODOOOOODOOOOODOOOOOOOOOOOOOOOOOO
NAME OOOOOOOOOODOODOOODOOOOOO0ObOOoObOobobooboobOon
O0000O0O00O0b0U0obOU0b0obOOo0oOO0bOo(@mUuboOnsAMPLE)
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= (J0000000O0O00OoO0O0oo00ooOoooooooOoOoOoooooOoooo
PLDOODOO0ODOO0OOODOO0ODOO0OLOOO0OOODOO0ODbOOO0bOOn

O000D0O0O000DOD0O0OOOConfigure Advanced PLD OO OOOODOOO OKOO
oooooooboobg

o0o00obOoO0obObOsAMPLE.PLDOODOOOOOOOOOO PLDOOOOOODOODOO
gbooobgooboobobob

The Advanced PLD - Compiling O 0 0000000000000 O0ODOCO0OOOInfoCO
gbobootbooboobogoobooboobbooboooboooobooobooobo
goooobooboobooooboobobobbooboboobobooobooboooo
goooboooboobon

[0076ch] Please note: no expression assigned to; wait? ap -
[0016cb] Please note: no expression assigned to: wait?. ar

time; 1 secs

cuplm

time: 0 zecs

cuplz

time: 1 secs

bakal tirme: 4

SAMPLE.LSTO SAMPLE.DOCO D00 O0OO0OO0OOODOOODOOO0ODOODOOODOn

oo0ooboOoOoOOSAMPLELSTOOOOODOOOOOOODOOOODODOOOODO
gbobootbooboobogoobooboobbooboooboooobooobooobo
gbooobgobobooobo

SAMPLE.LST

CUPL Version 4.XX Serial # XX-XXX-XXXX

Copyright (C) 1996 Protel International

CREATED Thur Jan 14 08:42:12 1990

LISTING FOR LOGIC DESCRIPTION FILE: sample.pld;

1:Name Sample;

2:Partno P9000183;

3:Date 07/16/87;

4:Revision 02;

5:Designer Osann;

6:Company ATI,

7:Assembly PC Memory;

8:Location U106;

9:
10:/pkkkrrkkkikktrk ko kkk ko ko xkkokkx |

11:/* This device generates chip select signals for one */
12:/* 8Kx8 ROM and two 2Kx8 static RAMSs. It also drives */
13:/* the system READY line to insert a wait-state of at */

14:/* least one cpu clock for ROM accesses */

15: [Frkkkiitiiiiokikokokokoookiookokookokoboookkokokos |

SN eieieieisioheisisisisiaisiicieieiaieioieioisiiiisisisiiioieieieisieisisisiiiisiiioiey’
17:/** Allowable Target Device Types : PAL16R4, 82S155 **/
18: [Frkkkkitiiiiikikokokokoookksookokokokokootoskkokokok |
19:/** Inputs **/

20:

21:Pin1 =cpu_clk ; /* CPU clock */
22:Pin[2..6] =[al5..11]; /* CPU Address Bus */

23:Pin [7,8] =![memw,memr] ; /* Memory Data Strobes */
24:Pin 9 =reset ; [* System Reset */
25:Pin11 =loe ;  [* Output Enable */
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26:

27:/%* Outputs **/

28:

29:Pin19 =!lromcs ; [* */
30:Pin18 =ready ; [* */
31:Pin 15 = waitl ;I */
32:Pin14 =wait2 ;I */
33:Pin [13,12] = ![ram_cs1..0] ; /* */
34

35:/* Declarations and Intermediate Variable Definitions */
36:

37:Field memadr = [a15..11] ; /* Give the address bus */
38: /* the Name “memadr” */
39:

40:memreq = memw # memr ; /* Create the intermediate */

41: [* variable “memreq” */

42:

43:select_rom = memr & memadr:[0000..1FFF] ; /* = rom_cs */
44:

45:/** |Logic Equations **/

46:

47:rom_cs = select_rom,;

48:ram_cs0 = memreq & memadr:[2000..27FF] ;
49:ram_cs1 = memreq & memadr:[2800..2FFF] ;
50:waitl.d = select_rom & lreset ;

51: /* Synchronous Reset */
52:wait2.d = select_rom & waitl ; /*waitl delayed */
53:ready.oe = select_rom ; [* Turn Buffer off */
54:ready = wait2 ; /* end wait */

Jedec Fuse Checksum  (4D50)

Jedec Transmit Checksum (E88F)

gooobooboboobobooobooboobobooboboobooboobo

SAMPLE.DOC
khhkhkkkkhkkhhkkhhkkhhhkhhhkkhhhkkhhhkhhhkhhhhkkhhhrhhhhkrhhkhhhrhrhrix
Sample
CUPL 4. XX Serial#t XX-XXX-XXXX
Device pl6r4 Library DLIB-d-26-11
Created Mon Aug 20 10:48:32 1990
Name Sample;
Partno P9000183;
Date 04/1/90;
Revision  02;
Designer  Osann;
Company ATI;
Assembly  PC Memory;
Location  U106;
Expanded Product Terms

waitl.d =>

Imemr

# alb

#ala

#al3

# reset
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select_rom =>
lal3 & !'al4 & 'al5 & memr

wait2.d =>
Imemr
# alb
#ald
#al3
lwait

memadr =>
al5,al4,al3,al2,a1l

ready =>
lwait2

ready.oe =>
lal3 & 'al4 & 'al5 & memr
rom_cs =>
lal3 & 'al4 & 'al5 & memr
memreq =>
memw
# memr

ram_cs0 =>
lall & lal2 & 'al3 & 'al4 & 'alb5 & memw
#lall & 'al2 & 'al3 & 'ald & 'al5 & memr

ram_csl =>
all & 'al2 & al3 & 'al4 & 'al5 & memw
#all & 'al2 & al3 &!al4 & 'al5 % memr

rom_cs.oe =>
1

ram_cs0.0e =>
1

ram_csl.oe =>

Sample Design Session

1
Symbol Table
Pin Variable Pterms Max Min
Pol Name Ext Pin Type Used Pterms Level
waitl 15 V - - -
waitl d 15 X 5 8 1
all 6 V - - -
select_rom 0o | 1 - -
wait2 14 VvV - - -
wait2 d 14 X 5 8 1
al2 5 V - - -
al3 4 vV - - -
ala 3 VvV - - -
alb 2 VvV - - -
I oe 11 V - - -
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' memr 8 V - - -
memadr 0 F - - -
ready 18 V 1 7 1
ready oe 18 X 1 1 1

I memw 7 V - - -
cpu_clk 1 Vv - - -

I rom_cs 19 V 1 7 1
reset 9 V - - -
memreq 0 | 2 - -

I ram_cs0 12V 2 7 1

I ram_csl 13 V 2 7 1
rom_cs oe 19 D 1 1 0
ram_csO oe 12 D 1 1 0
ram_csl oe 13 D 1 1 0

LEGEND F:field D : default M : extended node
N : node | : Intermediate variable T : function
V : variable X : extended variable U : undefined

Pin #19
0000
0032 -x---X---X X

0064 XXXXXXXXXXXXKXXKXXXKXXXXXXXXXXXXXXK
0096 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0128 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXKXXXXK
0160 XXXXXXXXXXXXKXXXKXXKXXXKXXXXXXXXXXXK
0192 XXXXXXXXXXXXKXXXKXXKXXXKXXXXXXXKXXXXK
0224 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXKXXXXK

Pin #18

0256 -x---X---X X

0288 X

0320 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXKXXXK
0352 XXXXXXXXXXXXKXXXKXXKXXXXXXXXXKXXXXK
0384 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0416 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0448 XXXXXXXXXXXXKXXXKXXKXXXKXXXXXXXXXXXK
0480 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK

Pin #17

0512 XXXXXXXXXXXXKXXXKXXKXXXKXXXXXXXKXXXXK
0544 XXXXXXXXXXXXKXXXKXXKXXXXXXXXXXKXXXXK
0578 XXXXXXXXXXXXKXXXKXXXKXXXKXXXXXXXXXXXK
0608 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0640 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXKXXXXK
0672 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0704 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXKXXXXK
0738 XXXXXXXXXXXXKXXXKXXKXXXKXXXXXXXKXXXK

Pin #16

0768 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0800 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0832 XXXXXXXXXXXXKXXXKXXXKXXXKXXXXXXXXXXXK
0864 XXXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXK
0896 XXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXK
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0928 XXXXXXXXKXXXXKKXXXXXKXXXXXKXXXXXKX
0960 XXXXXXXXKXXXXKKXXXXXKXXXXXKXXXXXKX
0992 XXXXXXXXKXXXXXXXXXXXKXXXXXKXXXXXXX

Pin #15

1024 X
1056 x
1088 ----x
1120 X

1152 X---

1184 XXXXXXXXXXXXXKXXXKXXXXXXXXXXXXXXXX
1216 XXXXXXXXXXKXXXKXXXKXXXXXXX XXX XXXXXX
1248 XXXXXXXKXXXKXXXKXXXKXXXXXXXXXXXXXKXXX

Pin #14

1280 X
1312 x
1344 ----x
1378 X

1408 X

1440 XXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXXX
1472 XXXXXXXKXXXXXXKXXXKXXXXXXXXXXXXXXXX
1504 XXXXXXXKXXXKXXXXXXKXXXX XXX XXX XXXXXX

Pin #13

1536

1568 -X---X--X-=--X--X-=--X-==-------
1600 -X---X--X=---X=-X--=----- X------

1632 XXXXXXXXXXKXXXKXXXKXXXX XXX XXXXXXXXX
1664 XXXXXXXKXXXXXXKXXXKXXXX XXX XXXXXXXXX
1696 XXXXXXXXXXKXXXXXXKXXXX XXX XXX XXXXXX
1728 XXXXXXXKXXXKXXXKXXXKXXXXXXXXXXXXXKXXX
1760 XXXXXXXXXXXXXXXXKXXXX XXX XXXXXXXXX

Pin #12

1792

1824 -X---X--X-=--X-=X-===X-==-=-----
1856 -X---X--X----X--X-------- X------

1888 XXXXXXXXXXXXXXXXKXXXX XXX XXX XXXXXX
1920 XXXXXXXKXXXXXXXXXKXXXX XXX XXXXXXKXX
1952 XXXXXXXKXXXXXXKXXXKXXXX XXX XXXXXXXXX
1984 XXXXXXXKXXXXXXKXXXKXXXX XXX XXXXXXXXX
2016 XXXXXXXXXXXKXXXKXXXKXXXXXXXXXXXXXXKX

Sample Design Session

Chip Diagram

| WAITGEN |
cpu_clk x—| 1 20 |—x VCC
a15|x—| 2 | 19 |—x 'rom_cs
a14|x—| 3 | 18 |—x ready
a13|x—| 4 | 17 |—x

I I
al2 x—| 5 16 |—x

53




Programmable Logic Design with Advanced PLD

I I
allx—| 6 15 |—x waitl

Imemw x—| 7 14 [—x wait2
I I

Imemr x—| 8 13 |[—x 'ram_csl
I I

reset x—| 9 12 |—x 'ram_csO

I I
GND x—|10 11 [—x loe

goooobooboobooobooboboobboobboobooooboobooobo
PALIGR4AD O D OO0ODOOOODOODOODOODOOODOOODOObLOObOObDOOn
OOOWAITIDO WAIT2DO000000O00OO0ODOOODOO0OOS0000000000¢0O
goooog

Step7-000000000O0O0O0O0O0COOOOOOO

oooopDooooOPALIGRAODDOOOODOOOOOOODOOOODODOOOODO
gboboootbooboobogoobooboobboooboooooobooobooobo
gbooobgoobobboboobgn

oooobooboboboobOoobOoobOosAMPLESIDDODOOOOODOODOODOOO
goooobooboobooobooboboobboobboobooooboobooobo
oooobo0obOobobobo0obooobooboo0obo0obooooon SAMPLE.ABS
gbooobgobobooboboobuoobooobooboo

goooooooooooonoonoooooo

Name Sample;
Partno P9O000183;
Date 07/16/87;

Revision 02;

Designer Osann;
Company ATI;
Assembly PC Memory;
Location U106;

/ * * *kkkkk * *kkkkk * * *% * * /

/* This device generates chip select signals for one */

/* 8Kx8 ROM and two 2Kx8 static RAMs. It also drives */
/* the system READY line to insert a wait-state of at */

/* least one cpu clock for ROM accesses */

/ * * F*kkkkk * F*kkkkk * * *% * * /

ORDER:
cpu_clk, %2, al5, %2, al4, %2,
al3, %2, al2, %2, all, %2,
Imemw, %2, Imemr, %2, reset, %2, loe,
%4, 'ram_csl, %2, Iram_cs0, %2, 'rom_cs, %2,
waitl, %2, wait2, %2, ready;

VECTORS:

/* 123456-leave six blanks to allow for numbers in .SO file */

$msg" Power On Reset "
OXXXXX1110 HHH**Z

$msg " Reset Flip Flops ;
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CXXXXX1100 HHHLLZ
$msg"  Write RAMO "
0001000100 HLHLLZ
$msg" Read RAMO "

0001001000 HLHLLZ
$msg"  Write RAM1 "
0001010100 LHHLLZ
$msg" Read RAM1 "
000101121000 LHHLLZ
$msg" Begin ROM read "
0000001000 HHLLLL
$msg " Two clocks for wait state, Then drive READY High *;
$repeat2;
C000001000 HHL®***
$msg" End ROM Read "
0000001100 HHHHHZ
$msg" End ROM Read "
C000001100 HHHLLZ

0o0o00obo0ob0obObo0ob0o0obOob0b0o0ob0O0o0obO0o0bOUoORDERD OOVECTORS
oboo30b000oooboooo

SAMPLE.SIODO OO SAMPLE.PLDOOODODODOOOOODOODOODOODOOODO
gboboootbooboobogoobooboobboooboooboooobooobooobo
O00000000D0SAMPLE.PLDO SAMPLESSIDODOOOO SAMPLE.SIDOOODOO
gbbooobooboobooobooboobboooboooboooobooobooobo
oogd

Name Sample;
Partno P9000183;
Date 07/16/87;
Revision  02;

Designer  Osann;
Company ATI;
Assembly  PC Memory;
Location  U106;

/ * * F*kkkkk * F*kkkkk * * *% * * /

/* This device generates chip select signals for one */

/* 8Kx8 ROM and two 2Kx8 static RAMs. It also drives */
/* the system READY line to insert a wait-state of a */

/* least one cpu clock for ROM accesses */

/ * * F*kkkkk * F*kkkkk * * *% * * /

ORDERUDOUIDNOOOODOOOOODODOOODOON SAMPLEPLDOOOOOODOOO
gooooboobooboooboobobooboboobobooobooobooboooo
gbooobgcpPu_ClKODODOOOODODODOODOODOODODOODOObOObOObDODOO
gobooooboboobooboobobooboboobobwdoobooboboooboooo
ooooooomoboomoooboboooogobo 2000@moooobooooOoolIoE
oooopooooOobDRAM_CSIDODOOOODOOODO 400000000OCRDERODO O
gbooobgooboboboobo

ORDER:
CPU_CLK, %2, A15, %2, A14, %2,
Al3, %2,A12, %2, ALL, %2,
IMEMW, %2, IMEMR, %2, RESET, %2, |OE,
%4, IRAM_CS1, %2, IRAM_CSO, %2, IROM_CS, %2
WAIT1, %2, READY;
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ORDERUOIDUDOO011IDO00DO0DLOOOOODOOOOODOODOOOO VECTORSO
gbboootbooboobogoobooboobbooboooboooobooobooobo
go.soobndod ORDERODDOOOODOOODODOODLOOODOODO ORDERODODOO
gooobooboboboobooboobobooboooboobooboon

goooobooboobooobooboboobboobboobobooobooboooo
gooobgobgo

= (J000000ooOod0ooo0oOoUooooU0ooooOoooOoogoDoooooo

sMscOOoOoOoOoOoOoDOOoOoOoooOOOooOoOoOoDOoOoOooOoOoOooOooOoooOooOoooDo
00000 ORDEROODUOODOODOODOODOODODDO ObObhOoOobOobOooo
O0000bOoobooobOgUdPowerOnReset DO O0OODOOOODOOODOOODOODOO

$msg " Power On Reset  ";
OXXXXX1110HHH**Z

o0o00oO00o0o0bD0DOOoOXoooooboboHOLODOOoOOobOoooooooboooe
OWAITIOWAIT2000 0000000000 0DOO0000O00O00bOoooooDooon
gboboootbooboobooobooboobbooboooboooobooobooobo
goooobogoo

Oo0o0oooooooooooooooooooooooooaa

/* 123456-leave six blanks to allow for numbers in .SO file */

$msg" Power On Reset "
OXXXXX1110 HHH**Z

$msg " Reset Flip Flops
CXXXXX1100 HHHLLZ

$msg"  Write RAMO "
0001000100 HLHLLZ

$msg" Read RAMO "
0001001000 HLHLLZ

$msg "  Write RAM1 "
0001010100 LHHLLZ

$msg" Read RAM1 "
0001011000 LHHLLZ

$msg" Begin ROM read "
0000001000 HHLLLL

$msg " Two clocks for wait state, Then drive READY High ";

$repeat2;
C000001000 HHL*=**

$msg" End ROM Read
0000001100 HHHHHZ

$msg" End ROM Read "
cCco0o000O01100 HHHLLZ

OO0O0O0OCOUO0ODOS$SREPEATUOODOOOODODOOOBOOOODOODO 200000
OOOWAIT1O WAIT20READY D 8000000000 OOOOODO0OOObDOnOO
gooobooboboboboboobooboobobooobooboo

gbooobgoocpPuCKOODOODOODOOOOOooobooOoooooboobobOoo
gbbooobooboobooobooboobboooboooboooobooobooobo
gboboootbooboobooobuooboobboobooboooboobooboo
gbbooobooboobooobooboobboooboooboooobooobooobo
oooobooboboooboobooo

VECTORSOUOUODODOOOOOOOooooboooboooboboobobooooobooboo
goooboobobobobooboobobooobooo
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Step8-0000000O0OOOODOO

oooobooooobgoboooosAMPLE SO OO OO0OOoOOOoOOoOooOoooooooog
gboboootbooboobogoobooboobboooboooooobooobooobo
goooboobobobooboobon

o0o0obo0obOobobO0ObDO0OSAMPLEPLDOODODOOODOOODOOOOPLDOOO
oooobooboboboobooboobooo

Advanced PLD-Simulate D 0 OO0 O0O0000C InfoODOCOOO00OCOO0OO0ODOOOOODOOO
OO0O000C0O0OO0ViewResutd ] ODOOOOODOOOOOOOOOODOOODODOOOO
OO0 WaveformEdito OO OO0O00O0OOO00OO

= SAMPLE.SOO ASCIIOOOOO0OUO0O0O0OOO0ODOO0OOODOOOOOOobDoonoGg
oo

g0 SAMPLE.SOO O OOO0OOO0OOO

SAMPLE.SO

CSIM: CUPL Simulation Program
Version 4.XX Serial # XX-XXX-XXXX
copyright (c) 1996 Protel International
CREATED Thur Aug 20 09:34:16 1990

: Name Sample;

: Partno P9O000183;

: Date 07/16/87;

: Revision 02;

: Designer Osann;

: Company ATI;

: Assembly PC Memory;
: Location U106;

-/******************************************************/

: [* This device generates chip select signals for one */
: [* 8Kx8 ROM and two 2Kx8 static RAMs. It also drives */
: I* the system READY line to insert a wait-state of at */

: [* least one cpu clock for ROM accesses */
:/******************************************************/

: ORDER:

cpu_clk, %2, al5, %2, al4, %?2,

al3, %2, al2, %2, all, %2,

Imemw, %2, Imemr, %2, reset, %2, !oe,

%4, Iram_cs1, %2, Iram_csO0, %2, 'rom_cs, %2,
waitl, %2, wait2, %2, ready;

NNNNRPRRRPRRERRRRR
ONR OOV TRONROORXIIDTRE VN

Simulation Results

(@]
-
-

p aar

u Py mmowwr
_ mm e __maae
caaaaaees! cc _iia
l11111mmeo sscttd
k54321wrte 10s12y

Power On Reset
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0001:0O X X X X X1110 HHHXXZ
Reset Flip Flops
0002:C X X X XX1100 HHHLLZ
Write RAMO

0003:0001000100 HLHLLZ
Read RAMO

0004:0001001000 HLHLLZ
Write RAM1

0005:0001010100 LHHLLZ
Read RAM1

0006:0001011000 LHHLLZ
Begin ROM read
0007:0000001000 HHLLLL
Two clocks for wait state, Then drive READY High
0008:C 000001000 HHLHLL
0009:C 000001000 HHLHHH
End ROM Read
0010:0000001100 HHHHHZ
End ROM Read

0011:C 000001100 HHHLLZ

SAMPLE.SOO OSAMPLESID OO0 OOOOO$SREPEATO O OO OODOOODOOODOO
o0 80 9000D00O0DbO0DbOODOOODbDO SAMPLESIODODOODOODO WAIT1 O
WAIT2OREADY O OO OOOODOOOO@UODOO)YWDOOoDOOoOoooooobooooo
gooogo

OO0Oo0oo0oOo00ooOo0oooDOooOoOoboooOoOooo(sTEPBpOOODODO JEDECODO
0000000000000 D0ODOQDOConfigure Advanced PLD OO0 D0OO0O0OO0DOOOOO
oooobOgJebeCcOObbOODOODOODbDObDbOODbDOObOOObOOn

000 SAMPLEJEDD D O0O0OO0OO0O0O0OO0O0ODODOOO0OOOObOOObOoOobOobooon
ooooboboobooboobon

SAMPLE.JED

CUPL 4. XX Serial# XX-XXX-XXXX

Device pl6rd Library DLIB-d-26-11

Created  Thur Aug 20 09:52:02 1990

Name Sample

Partno P9000183

Revision 02

Date 12/16/89

Designer Osann

Company  ATI

Assembly  PC Memory;

Location U106;

*QP20

*QF2048

*GO

*FO

*L00000 1112111112211122111122111211111111
*L00032 1011101110111211111211111110111111
*L00256 10111011101111111111111110111111
*L00288 11111111111111111111111011111111
*L01024 1111111121111121111111111101111111
*L01056 011111112111112111112111112111111111
*L01088 11110111111112111112111112111111111
*L01120111111110111121111121211112111111111
*L01152111111112111112111112111112111110111
*L012801111111121111121111111111101111111
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*L013120111111111111111212111111111111111
*L01344 1111011111111111212111111111111111
*L01376 1111111101111111212111111111111111
*L01408 11111111111111111110111111111111
*L01536 111111111111111112111111111111111
*L01568 10111011011110110111101111111111
*L01600 10111011011110110111111110111111
*L01792 1111111111111111121211111111111111
*L01824 10111011011110111011101111111111
*L01856 10111011011110111011111110111111
*C4D50

*V0001 OXXXXX11IINOHHXXXXZHN

*V0002 CXXXXX110NOHHLLXXZHN

*V0003 000100010NOLHLLXXZHN

*V0004 000100100NOLHLLXXZHN

*V0005 000101010NOHLLLXXZHN

*V0006 000101100NOHLLLXXZHN

*V0007 000000100NOHHLLXXLLN

*V0008 COO0000100NOHHLHXXLLN

*V0009 CO0000100NOHHHHXXHLN

*V0010 000000110NOHHHHXXZHN

*V0011 COO000110NIHHLLXXZHN

*3152

Step9-0000000OOOOODOO

oboobooooooooboboooooobobOobDOooSsSAMPLESSODODOOO
WaveformEditod O 000000000 O0ODOOOOCOCOODOOOOO;,

e File-OpenDOOOOOODOO

e OpenDocumeni 0O OO0O0OO0OO Editord Wavel 00000 OO0 Waved 00
gooobooOOWwaveServel DOO0OO00O0ODOOOOODOODOOOOODODOO
gooooboooooobooobooooooobooooobobboooobooooDOoDo

e [0OOOUODODOOO PLD Simulationfiles(*SsO)oOoOdOoooOO
e SAMPLESOODOOO"ODO"ODOODOOOOODOODOODODOO

e [JOUO0UOUDUDOODOODUOOOWaveformd OOODOODOODOOODOOWaveform
ooooboobobobobooboobobboobDooboobooboooon

oo

gooobooboopPLDOOO0OOO0ODOODODOODOODOODOODOODOOOn
gboobgooboobbob

e [OODODODODOODOODOOOO

e [OODOO0ODODOODOODOODODOOO

e [OODOODOODOODOOO

e [JO0ODOO0ODODOODOODOODLDOODLDODOODOODOO

e [O0ODOO0ODOODODOODOODOUOODLOODLOODOODOODO
e [OODODODODOODOODOODOO
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oo

gooobooboboooboobcvPLObO0ObOOODOObDOO0ODOODODODODOODODO
oooooooboobg

0 1 000000 (GATES.PLD)
O 2. TTLO O (WGTTL.PLD)
O 3. 20000000 (FLOPS.PLD)

04 000000000000000O0O0OCOCOO0O0O0/000000C
(COUNT10.PLD)

g 5. 0000000000000 0O0OOg (HEXDISP.PLD)
O 6. gbooboOoooobooboo4b000bOonbn

gboooobooboboobooobooboooboobboobooobooboooboon
gbooobgoboobobooboobobooboobooo

ocooooooooooooooD@EoooOos@@oooooooooooooooooDooogo
ooooboobobbooboobgooo
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Design Examples

oi1-00000n
gbooobgoobobooboobobooobooobooo

gboooobogbooboobobobobooboobobobboANDODODOOn
ANDOOOODODOODOODOO

a

— xnor
b
a

— xor
b
a

— nor

— and

— nand

— invo

P
b—{>07 - inva

‘Sample Pin Configuration

0000000000000 cuPLOODODOOOO(MAdvanced PLDODOOOOOCOO
GATES.PLDO ODOOODO

GATES.PLD

Name Gates;

Partno CA0001;

Date 07/16/87;
Designer G Woolheiser;
Company ATI;

Location  San Jose, CA;;
Assembly  Example;

/ * * *% * * * *% * * *% * * /

/* This is an example to demonstrate how the Compiler */
/* compiles simple gates. */

/ * * *% * * * *% * * *% * * /

/* Target Devices: P16L8, P16P8, EP300, and 825153 */

/ * * *% * * *% * *% * * /

/* Inputs: define inputs to build simple gates  */

Pinl1l=aga;
Pin 2 = b;

/* Outputs: define outputs as active HIl levels  */

/* For PAL16L8 and PAL16LD8, De Morgan’s Theorem is */
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/* applied to invert all outputs due to fixed */
/* inverting buffer in the device. */

Pin 12 = inva;
Pin 13 = invb;
Pin 14 = and;
Pin 15 = nand,;
Pin 16 = or;
Pin 17 = nor;
Pin 18 = xor;
Pin 19 = xnor;

/* Logic: examples of simple gates expressed in CUPL */

inva = la; [* inverters */
invb = lb;

and =a&hb; /* and gate */
nand =!(a &b); /*nand gate *
or =a#b; [* or gate */

xor =a$b; /* xor gate */
nor =!(a#b) /* nor gate */

xnor =!(a$b); /*exclusive nor gate */

goooboobobooobobooboo PDOODOODOO0ODOODbOODODODODOOOO
oooooooooooooboboboobooooooobobobbobobobobobobobbbbon

Partn o0 O 0D O0DO0O0OO0OO0OO0OOOOOOOODLOOODOODOOD PLDODOODOOO

gboogbbatal0DD0O0O0O0ODOO0ODOODODOODOODOOOLOOOODOOON

OO0O0ODesigner 000000000 OCO00O0DOCOO0OOCOOAssemblyDOCOO0O0O

oooobDpPLDO0OODOO PCOODODOOOODOOOOODODOOODOODODO
0000 ASSYOOOUODOOOOOLocationD OPLDOODOOODO PCOODOOOODO

gbooobooboboboboobooLwocooonoooooobonoo

gooobooboboboboobooboobooobooboobobooboboooboon
OO00oO0oooOo0b020000000000a0 bOOCOOOODOOODOOODOOOO
gboboooboooboobooobooboobbooboooboooobooobooobo
gboboooboooboobooobooboobbooboooboooobooobooobo
gooobooboobobobooboo

00000 LegcOOOOODOODOOODOODODOOOOOODODOOOODOOO
gooobo0o0o0oobOoboU0obOU0 a0 bobOobOOOOODOObOOODOOn

O00o0oooo0oOoDOon PALLIEL8D PALIGLDSO OO OOOOODODOOOOODOODO
gbobooobooboobogoobooboobboooboooboooobooobooobo
ooooooooooboboooooooboooobobobooo0obOon orRODODO
goooboobobobobooboobon

or=a#b;

gooobo0ol1o0ob0oooooobobooooobooo@ooogbooboOoDbo
oooooooon)

or=>!a&l'b
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g2-TTLO0O0O PLDOOOO

gooooipPLDOOO0OO0OODOO TTLODODODOOO0ODOOO0DOODOO0OoobOOoooTTLD
gbooobgoDb pPLDO0OO0OODO0ODOODOODOODOODOO0OOOOOODOO0n

goo

Design Examples

051000000000 obgoboobooboo TTLObooboobooobooboboooo
goooboooboboooonoo

C=A&B

C=!(A&B)
A—CO
B —O
C=IA&'B
A—0
8 —O

C=I(IA & 1)

51TTL

.
>

v
J

y
>

C=I(1A# 1B)

C=IA#1B

C=I(A#B)

C=A#B

TTL Gate Representations an d Boolean Equations

gsiligbogobooboobgooboooobooorTtiLoooboobogooooobooon
gooopoooocuPLOODOODOOOOOODODOOOOTILOOOODOODOOO
goooboobobobooboooboob0o1obobbooboboobooo

052001000000 TTLOOOOO0DOO0ODO0ODnO

RESET

CPU_CLK
IMEMW
IMEMR

Al5
Al4
Al13

L

LS00
LS04

52TTL

LS10 IROM_CS

IRAM_CSO

IRAM_CS1

TIL Schematic

05200000 TTLOOOODODO O OSample Design SessiohCl 0 0 0 0 SAMPLED.PLD
goooooobbobooooooooooooobboboooionD TTLO000DOD
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PLDOOOODODDOOOO 1000000 00OODDOOO0OOOODODOOODODDOOODOO
0gooopoo TTLo0000 PLDOOOOOOOODOODODOOOOODOD

O s5300TTLO0b00b0oobo0obooobooboo0oDb PprDOODDOODO PLDOOOO
ooooogoonoo

53 PLD

(PLOOCO0ODOOCOO0ODOCOO)Y ODO00ODOOOO0 AAHOODOOODOOOODOO
gobooogoooobooboiobooooobbooooobbbooooobobooooobo
go

TTLOO000DbOO000bOO00o0obObooobooobbooobooobboooboo
oooooweTTL.PLDOOOODOOODOO

O00 WGTTL.PLDOOODOOODOO

Name Sample;
Partno P9000183;
Date 07/16/87;

Revision 02;

Designer Osann;
Company ATI;
Assembly PC Memory;
Location U106;

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

[ ODO0O0O0OD0O0O100 8Kx8ROMO 200 2kx8 DODOOOO RAMOODOO ¥
[ OO0000CO00ODOCUO00DDOO0D0CO00DD READYDODOOO ROM ¥/
[+ 00000000000 1cPUuO0ODOO0OO0OOODOCOOOOODOC *

/ * * F*kkkkk * F*kkkkk * * *% * * F*kkkkk a/

/** Inputs **/

PIN 1 =cpu_clk ; [* CPU clock */
PIN[2..6] =[al5..11] ; /*CPU Address Bus */
PIN[7 8] =![memw,memr] ; /* Memory Data Strobes*/
PIN 9 =reset ; [* System Reset */

PIN 11 =loe ; [* Output enable  */

[** Outputs **/

PIN 19
PIN 18

Irom_cs ; /[* ROM Chip Select */
ready ; [* CPU ready signal */
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PIN 15 = waitl ; [* Start wait state  */
PIN 14 = wait2 ; [* End wait state  */
PIN [13,12] =![ram_cs1..0]; /* RAM chip selects */

/** Declarations and Intermediate Variable Definitions **/

a =!(!memw) # !(fmemr) ;

b=1al5&'al4;
c=1al3;

d=1al2 &'all;
e=lall,;

f=lal2 & le;

g = !(Irom_cs # reset) ;
h =!(!memr) ;

/** Logic Equations **/

Irom_cs=I!(h&b&c)
Iram_csO=!(a&b &al3 &d);
Iram_csl=!(a&b &al3&f);
waitl.d =g ;

wait2.d =waitl & g ;

ready.oe =!(!(h &b & c)) ;
ready = wait2 ;

oooobOooDbobobOO0OobObOSAMPLE.PLDOODOODOOOO

0000000000 ODeclarationd] Intermediate Variable Definitions O OO O O0O0O0O
0000000000 00000oO s-300000n0ob0bo00 AAHOOOOOOOOoooo
OOUOOOODANDOOO LSo200 00 00O0O0Ooooooao

d="1al2 & lall;
000000000000 oo0o0ooooooODooDo0oo0D0o000oDOoo0DOOoDOon
ooooooo

a =!(!'memw) # I(!memr) ;
gooooo

a = memw # memr ;

00000 Logic Equatons] DO OOOO0OOPLDOOCOOOODOOOODODOOLDO
ooboooboobobO0o0o0ob0b0o0o0ob0b0o0b0bO00O0ODO0O0O0AND DO0O LSs10
goroM_CsSidoooooooooobHOoOooBO cOooooooooobooboooo
Lsioooooooooooooooogn

Irom_cs=!h&b&c);

oo0oobooo0o0ooDOobOWGTTL.PLDO SAMPLE.PLDODODOUOOOODOOOOODOOO
goooboobooboooooobooboboboocboboboobooboobooobo
goooboobobobobooboobooboonbo

TTLODOO PLDODOOOOCOODOOOODODOOOODODOOOOOOLS740000
TTLO0000bO0o0boboooboobooboobooboobobD PLDDODODOOOO
ooooonoooooboboobOobO RESETOOOOOOOOOOOOODOOOOO
gbooobgoobobobobbooboobooboboobo

00 0OWGTTL.PLDO WAIT1(waitl.d=g;J WAIT2(wait2.d=waitl.d&g] 0000000 G
O00RESETO0O0O0O0O0O0NOOOOOOCOOOONONNONONONONONONOOOOOOOOO
00000000000 00000000000000000000000
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oz2000000000000000O0OOO0O0TILODO0OO0ODOOOODODOODO
gooooooooboobo TTLO0000b PpDOOO0ODODDOOODDOOODODO
TTODOOO)bOoooOoooOOoobUooboobooboobooboobDoOoOoDooTTL
obo0opPLDODOODOOOOOODOOODOOOOODOC
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03-20000000

gooooopbOooooboobooooboooo200booboobDOobboOoDOooo
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gooobo0obobocoobooboobobooobooobooboobooboooDo

OO000200000000(Advanced PLDO OO0 OO0OODO FLOPS.PLD)CUPID OO OO
gboooobogoo

FLOPS.PLD

Name Flops;

Partno CA0002;

Revision 02;

Date 07/16/87;

Designer G. Woolheiser;

Company ATI;

Location None;

Assembly None;
/************************************************************/

/* This example demonstrates the use of D-type flip-flop */
/* to implement a two bit counter using the following  */
/* timing diagram. */

[* *

< clock || [ 1 1] */

[* *
*q0 /] | [ [ */

[* *
*q1 I | */

[* *

[* *

[* *

/* reset *
[* *
/************************************************************/

[*  Target Devices: PAL16R8, PAL16RP8, GAL16V8 *

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

Pin 1 = clock;
Pin 2 = reset;

/* Outputs: define outputs and output active levels */

Pin 17 = q0;
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Pin 16 = q1;
/* Logic: two bit counter using expanded exclusive ors */
/* with d-type flip-flop */
go.d =reset & (!0 & !q1
#190 & q1);
gl.d ='reset & (!g0 & g1
#q0 & !ql);

/* ANDed !reset defines a synchronous register reset */

gboboootboobooogbboobooboboobuoobooobbooboooooboo
gogpPLDODOODOODOOOOO

goooboibobboobgooboobgobooobgoobgoobgnon

O000d0 LogicOOOODOODODODOODOODOODOODOOOgOOODOgOODOOOO
gooooboobooboooboobboobbooboboooboobooobo
goooboooo

reset 000 qo0 qlOODOOOOODOODOOOOOOODOOODOOOODODOODO
OO00O0000OD0OD00O DONT CAREDOODOODODOOUOOODOODODLDOODOOD
gboooboiboboobooboobooogbDteset D 00000 ANDODODDO
gjooboobooboooboobooobbobocbooboooboobooboboo
o000DO00o0o0DbOobOOoOoboOo Lo@)cooUtresetb 00 0ODODOODOOO
oooooooboobo

ooo0dO0O00 bOOOO00DOOOO00OOOO0O0OODO0DOOOOOODODOO
oOoo0ooo0o0b0bodooooooOoOooobooOO0bgoD glODOOoooooooooao
gooboooboboboobooboobooo

gl.d = g0 & 'reset ;
goooboooooooooon
gl.d =g0.d & !reset ;
ogon
gl.d =g0.dq & !reset ;
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O4-0000000/O0000000

gbooobgoobobobooboob 400000000000DO0DOODODOOO
gboboootbooboobogoobooboobboooboooooobooobooobo
oooobooboboboobooboobobo cuPpbOOoboobooboooon
gogno

gss5000000boooonooonDoon

Ck —

— Carry
—Qo0
Cir— k81
Q2
Dir— —Q3

5.5

o000 drd00O0O000DOOO00O0DOCOO00O0OdrgooooooooooononD 10
ooooooooooodro0OC0O00OO0OCOOO0DO 100000000 0ODODOOO
crJ000000000CO00O0DOOoOoooo

O000D0O0000D0@Advanced PLDO O OO OO COUNTIO.PLDDOODOODOOOO
COUNT10.PLD

Name Countl0;
Partno CA0018;
Revision 02;

Date 07/16/87,
Designer Kabhl;
Company ATI;
Location None;
Assembly None;
Device pl6rp4;

/ * * F*kkkkk * F*kkkkk * * *% * * F*kkkkk a/

I* Decade Counter */

/* This is a 4-bit up/down decade counter with synchronous  */
/* clear capability. An asynchronous ripple carry outputis  */

/* provided for cascading multiple devices. CUPL state machine */
/* syntax is used */

/ * * *kkkkk * *kkkkk * * *% * * F*kkkkk a/

/* Allowable Target Device Types: PAL1L6RP4, GAL16V8, EP300  */

/ * * *kkkkk * * *% * F*kkkkk a/

/** Inputs **/
Pin 1 = clk; [* counter clock */
Pin 2 =clr; /* counter clear input */
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Pin 3 = dir;
Pin 11 = loe;

/* Outputs */
Pin 18 = carry;

/* Declarations and |
field count = [Q3..0];
$define SO ‘b’0000
$define S1 ‘b’'0001
$define S2 ‘b’'0010
$define S3 ‘b'0011
$define S4 ‘b’'0100
$define S5 ‘b'0101
$define S6 ‘b’'0110
$define S7 ‘b'0111
$define S8 ‘b’1000
$define S9 ‘b'1001
field node = [clr,dir];
up = mode:0;

down = mode:1;
clear = mode:[2..3];

/* Logic Equations */
sequence count {
present SO if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear

if up
if down
if clear
carry;

present S1

present S2

present S3

present S4

present S5

present S6

present S7

present S8

present S9

out

Pin [14..17] = [Q3..0];

*
*

/* counter direction input
/* Register output enable

*
*/

[* counter outputs
[* ripple carry out

ntermediate Variable Definitions
/* declare counter bit field */

/* declare filed node control */
/* define count up mode */
/* define count down mode
/* define count clear mode

[*  free running counter  */
next S1;
next S9;
next SO;
next S2;
next SO;
next SO;
next S3;
next S1;
next SO;
next S4;
next S2;
next SO;
next S5;
next S3;
next SO;
next S6;
next S4;
next SO;
next S7;
next S5;
next SO;
next S8;
next S6;
next SO;
next S9;
next S7;
next SO;
next SO;
next S8;
next SO;
[* assert carry output */

*

*
*

70




Design Examples

gbooobgoobobboobooboobobooboobooboobuoob PLDOO
gooobogooobg

ooooboobobobobooboobobooobooobooo

Decralationd] Intermediate Variable Definitiors 0 D 0 000000000 OO0OOOOO
ooooooooao

00 count0 0000 Q30 QUQII QOO0 OID0OD0ON

$DEFINED 00000000 COO0ODOOCOO0DOODO 1000 200000000000
oooooooooobonb 2000000000000 0DODOOOO0ODOOOODO
gogno

FIELDOODOOOOUODOOOOerO drOD00 modeD OO OODOODOODOODOOOmMmode
ooooboboooboobon

up = mode:0;
down = mode:1;
clear = mode [2..3];

modeD OO crO dir 00000000 D0COOO033000000DO0O0O0O0ODOCOO
up = !clr & !dir ;

down = Iclr & dir ;
clear = (clr & !dir) # (clr & dir) ;

3p0ooooobooboooooboooog

up dr0D cr00D0OCOO0O0ODOOOO0ODODOOO
down dri0D00O000D0Cchk0DOOCOOODDOOODODODO
clear chfd00000D00O0drdb00b00b0obob0obOobbooboobooo

Logic EquationsD 0 0 0000000000 OOODOODOOOOOOODOODODOOO
OO0000OCO0OCOUOOSEQUENCHIOOOOOODOOcountC 00 00Q30 Q20Q10
QUIibCOOoUOODOoOOoUOOoDooOOOoon

3ggbogobobooboboobogobbooobuooobuooobboooboboooboo
00o00obo0obOoboboobo0obOo0obob0o 40000000 upO0OO counterd
sSS5O00000000 downODOOOcounter] S3S0000000O00O0O0OOO clearD O
O0Ocounterld SOOOODOOOO 40000000000000O0O00DO0ODODOOOO
gbooobgoobobobooboobgoobooboo

O4000cr00dO0DOOOOO0OOROODOOOCODODOOOOOOODOOOOOODO
gbooobgobgboboocoocboboobobobobboOobOoobOoobooboon
ooooboboobOo 1e000 A-FODODOODOOOOODDOOODOODOODbDOOOO
OO00o0ooO0o0o0oo0OO0ooooOob0oOooooboooOon0oon othexh 00001 0O 0O O OO0000
goooboobobobooboobooboobooboobobooboooboobOon

gbobooobooboobogoobooboobbooboooooobooobooobo
gbooobgoboboobooboboboobooboobooooobooboooo

COUNT10.PLD

Name Countl10;
Partno CA0018;
Revision 02;

Date 07/16/87;
Designer Kahl;
Company AT,
Location None;
Assembly None;
Device  VIRTUAL;
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/****************************************************************/

[* Decade Counter *

/* This is a 4-bit up/down decade counter with synchronous  */
/* clear capability. An asynchronous ripple carry outputis  */

/* provided for cascading multiple devices. CUPL state machine */
/* syntax is used */
/****************************************************************/

/* Allowable Target Device Types: PAL16RP4, GAL16V8, EP300  */

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

[¥* Inputs **/

/** Qutputs **/

Pin =[Q3..0];
Pin = carry;

Pin = clk; [* counter clock *

Pin =clr; /* counter clear input */
Pin = dir; /* counter direction input  */
Pin =loe; /* Register output enable  */

[* counter outputs *

/* ripple carry out */

/** Declarations and Intermediate Variable Definitions
field count = [Q3..0];
$define SO ‘b’0000
$define S1 ‘b’'0001
$define S2 ‘b’'0010
$define S3 ‘b’'0011
$define S4 ‘b’'0100
$define S5 ‘b'0101
$define S6 ‘b’'0110
$define S7 ‘b'0111
$define S8 ‘b’1000
$define S9 ‘b'1001
field node = [clr,dir];
up = mode:0;

down = mode:1;
clear = mode:2..3];
/* Logic Equations */
sequence count {

/* declare counter bit field */

[* declare filed node control */

/* define count up mode */
[* define count down mode  */
/* define count clear mode  */

/¥ free running counter */

present SO if up next S1;

if down next S9;

if clear  next SO;
present S1 if up next S2;

if down next SO;

if clear  next SO;
present S2 if up next S3;

if down next S1;

if clear  next SO;
present S3 if up next S4;

if down next S2;

if clear  next SO;
present S4 if up next S5;

if down next S3;

if clear  next SO;
present S5 if up next S6;

if down next S4;
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if clear  next SO;
present S6 if up next S7;

if down next S5;

if clear  next SO;
present S7 if up next S8;

if down next S6;

if clear  next SO;
present S8 if up next S9;

if down next S7;

if clear  next SO;
present S9 if up next SO;

if down next S8;

if clear  next SO;
out carry; [* assert carry output */

cupLOO0OOO0ODOOODODOOOOODO PLDODOODOODODDODOODOO
0000000000000 O00O0OS$REPEATOOOOOOODOOOOOODODOOOO
goooogn

Name Countl0;
Partno CA0018;
Revision 02;

Date 07/16/87;
Designer  Kabhl;
Company ATI;
Location None;
Assembly  None;
Device VIRTUAL;

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

[* Decade Counter */

/* This is a 4-bit up/down decade counter with synchronous */
/* clear capability. An asynchronous ripple carry output */

/* is provided for cascading multiple devices. */

/* CUPL state machine syntax is used */
/***********************************************************/

/* Allowable Target Device Types: PAL16RP4, GAL16V8, EP300 */

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

[¥* Inputs **/

Pin = clk; [* counter clock *

Pin =clr; /* counter clear input */
Pin = dir; /* counter direction input  */
Pin =loe; /* Register output enable  */

/¥* Outputs **/

Pin =[Q3..0]; [* counter outputs *
Pin = carry; * ripple carry out */

/* Declarations and Intermediate Variable Definitions  */

field count = [Q3..0]; [* declare counter bit field */
field node = [cIr,dir];  /* declare filed node control */

up = mode:0; /* define count up mode */
down = mode:1; /* define count down mode  */
clear = mode:2..3]; [* define count clear mode  */
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/* state machine description */
sequence count {
present 0

if up & Iclear next 1;

if down & !clear next 9;

if clear next O;

$REPEAT i=[1..9]

present i
if up & Iclear next {(i+1)%210};
if down & !clear next {(i-1)%210}
if clear next O;

$REPEND

0000000000000 00O0C00000O0000000DO$DEFINEDDODOOO

O00000D0D0o000oOoO0oC00o0d0D 101000000000 0%$REPEATOOOODO

goooobooboobooobooboboobboobboobobooobooboooo

ooooooooooboobooooooobooooobobbooo0oD oobOoboOODO

OO0O000O0OC0CDOOCDUOOS$REPEATOOOOOOCOOODODOOODODOOCODOODO

$SREPEATO OO OO0O0OO0DOOOODOCOUOODOOOOODOOOODOCOOOOODOOD

gooobooooOobOobooiobobooooOobOobooUoOgDiobobboobDOoDbo

goooooooobobobOo0ob00 +f1O00bO0bbooboUoboobobobooDbooo

gooobooboboobobooboobobobooboobooboobuob oobOoo

ooo0oooOoooO00oooodopooooooOoooooooDoOo@ywoDobooOnO
ooooo0i+l0 100000000000 OOO00DOO 1000000 bOO0oOoOoDOoDOoOoo
00000000 einDOoooonoonoooeE+H)%lo=00000000000 00000

gooobooboboobobooboobobobooboobbooboobo ooobOoo

OO0O0O0O0O0OO00O0OCOO0OCOOCCOO0ODOOSREPEATOOOOOOOOOOOOOO

OOO0OO0OCOO$REPEATOODOOOOODOOOD OODOOOOOOOOOOOOO-1O00

gboooboobobboobooboobobooboobooboooon
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os-7vobobooboooooooboonbd

oooopoooboOoboooboob LebOO0O0OOO0160000 70 0000D0O0O0O0ODO
gbobooboobgoobobogoboobobobbooboooboooobooobooobo
oooobooboboboboobooboboooooobooboooo

gselbi0OoobOoobooboobooobooDn

rbi

8) O—a

DO — O—b
D1 — O—c
D2 —| O—d
D3 — O—e
D—f

9 O—9

rbo

a

f‘ ‘b
9
e ‘C

[

Seven-Segment Display Decoder

56 7
agUUDO0000D00O0DOO0DLOO0ObOO0ObDO0ObLOOo0ObOoDbDbOon
0000000000 (Advanced PLDO O OO OO HEXDISP.PLDODOOODOC

HEXDISP.PLD

Name Hexdisp;

Partno CA0007;

Revision 02;

Date 07/16/87;

Designer T. Kahl;

Company ATI;

Location None;

Assembly None;

I* a */

/* This is a hexadecimal-to-seven-segment - */
/* decoder capable of driving common-anode | | *
/* LEDs. It incorporates both a ripple- fl b *

/* blanking input (to inhibit displaying | g | *

/* leading zeroes) and a ripple blanking output ~ ----- */
/* to allow for easy cascading of digits | | *

/* el |c *

I* | | *

K~ e */

I* d */

/* Allowable Target Device Types: 32 x 8 PROM (82S123 or  */
/* equivalent */

/** Input group (Note this is only a comment) **[
pin [10..13] = [DO0..3]; /* data input lines to display */
pin 14 = Irbi; [* ripple blanking input ~ */
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/** Output Group ( Note this is only a comment) i

pin [7..1] = '[a,b,c,d,e,f,g]; /* Segment output lines  */
pin9  =Irbo; /* Ripple Blanking output */

/** Declarations and Intermediate Variable Definitions */
field data = [D3..0]; /* hexadecimal input field */

field segment=[abcdefq]; /* Display segment field  */
$define ON ‘b’1 /* segment lit when logically”"ON" */
$define OFF ‘b’0 [* segment dark when logically “OFF” */

(HEXDISP.PLD) 1/2

gooboboooooobobbobooooooboooooooboooobobopPLbO O
ooooogoonoo

oooobooboboboobooboobobooobooobooo

Declarationd] Intermediate Variable 0 O 0D 0000000000 OOOOOOOOOO
000000o00oo0oooO0ObObO00000o0oOoo0ooDoLObO0o0D0o0oOooOooooooOon
O00000000000D00OND OFFODOO0O00 2000 1000000000000

/*

*8*
*9*

rbo =

[** Logic Equations **/

a b ¢ d e f g*

segment =

/*0* [ON, ON, ON, ON, ON, ON, OFF] & data:0 & Irbi
/*1* # [OFF, ON, ON, OFF, OFF, OFF, OFF]& data:1
[*2* # [ON, ON, OFF, ON, ON, OFF, ON] & data:2
/*3* # [ON, ON, ON, ON, OFF, OFF, ON] & data:3
I*4* # [OFF, ON, ON, OFF, OFF, ON, ON] & data:4
[*5% # [ON, OFF, ON, ON, OFF, ON, ON] & data:5
[*6* # [ON, OFF, ON, ON, ON, ON, ON]& data:6
I*7* # [ON, ON, ON, OFF, OFF, OFF, ON]& data:7

# [ON, ON, ON, ON, ON, ON, OFF]& data:8
# [ON, ON, ON, ON, OFF, ON, ON]& data:9

I*A* # [ON, ON, ON, OFF, ON, ON, ON]& data:A
I*B* # [OFF, OFF, ON, ON, ON, ON, ON]& data:B
/*C* # [ON, OFF, OFF, ON, ON, ON, OFF] & data:C
*D* # [OFF, ON, ON, ON, ON, OFF, ON]& data:D
I*E* # [ON, OFF, OFF, ON, ON, ON, ON]& data:E
I*F* # [ON, OFF, OFF, OFF, ON, ON, ON]& data:F;

rbi & data:0;

(HEXDISP.PLD) 2/2

gbobooobgooboobobooobobbobbooboooooobooobooobo
gooobboobgooboobobooboobboobobooboooobooobooobo
oooooobooobobooobobooboobooo

O000D0O0DODO0O0ODO hexdO hexbOOOODODOOOODODOODOOO
obooboooobob 4000000000 O0O0DOODOO

[OFF, ON, ON, OFF, OFF, ON, ON] & data:4

gobooogooooboboboooobobbooooboooobooboboooooobobooooobo
OO000ooo00oooooooooOod0o 4000000000 aD0OOOOODOOcOOO
gbooobogooboooo
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oe6e-00b00000OD0O0O0OO0O 40000000

gooobobooooboobobtbooooooobobooooooboooooobooboDbo
VitualDeviceOO OO OODOOOOMOODOOCOOODOOOO PLDOODOOOOODOODO
gooobooobgoobooboon

Name Counter;
Partno FL1201;
Revision 01;

Date 08/26/91;
Designer RGT;
Company LDl
Location None;
Assembly None;
Device  VIRTUAL,;

I* 4-bit counter *

[** inputs **/

PIN = clk; /* clock signal for registers */
PIN = load; /* load signal */
PIN = ICIrFlag;

PIN = [LoadPin0..3]; /* pins from which to load data */

/** outputs **/
PIN = [CountPin0..3];

/** intermediate variables and fields **/
field STATE_BITS = [CountO..3];
field LOAD_BUS = [LoadPin0..3];

[** state machine definition **/
SequenceD STATE_BITS {

/* build a repeated loop for the states */
$REPEAT i =[0..15]
Present ‘h'{i}

/* go to state O if clear signal is true if the load signal */
/* is false go to the next state. Note that the next state */

/* is (current state + 1) modulo 16. */
/* This causes the counter to wrap back to O when in the */
/* last state */

If load Next ‘h'{(i+1)%16};
If lload & CIrFlag Next'b'0;
$REPEND

/* Add the load capability by using the APPEND statement. */
/* This has the effect of adding more inputs to the OR gate for */
/* this output. This equation states that if the load signal */

/* is true then the counter registers are loaded with data from */
/* the load pins. This is why ‘load’ was used in the equations */
/* for the ‘IF’ statements in the state definitions. */
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APPEND STATE_BITS.d = load & LOAD_BUS;

gboboooboobgoopoobobooboobobooboboboboooobooobooobo
gogooobgo

lbad0O0O0D0O0ODOOO0DODODOODOOOOODOODOOOODOOOODUODOOCleard
goooboooobbobobooooboboooooobbOoDo

$REPEATO OO O[0.150 0 00D0CO00DO0OO0O0O0DO00O0DOCOO hifODOO
OO0O0iboO0o00DOoOD hexDOOOOOOOOODODODOOODODOO 1600000
gooobOd0oDnedDOO o-FOOCOUODOOKODOODOOOOODODODOOD 10000 0-15
g00o0pDooOobDO0bO0o0bOoOoCOobO0bOOoOooOOobDOobDbOUOOexoOODOODOOO
OAFOO0O0OOCODOOODODOODODOODOI0OHEX)ODOOOODOODODOODOODO
gboo4000000

IFOOOOODONcadD ANDOODOOOOODOOOOODOOOOODOOOOODODOOOO
gbbooobooboobooooboobbbooboooooobooobooobo
gooobooboboboobooboobono

OO0O00OD00O0OD(present_state+D) 16 00000000 O0ODOODOOOODOOOOOOODO
goooboobo oboobOoOobUobboboboobobobobooobOo 1e000O
le000o0ooooooo

gboooboobobbooboobooboboobo0iobUdb0O0APPENDODOONO
OOO0DAPPENDOOOODODOOOOOOO orRUODOOOODOOOODODODOOO
ooboooboboobooobobboobobboobobbbowtb0ooobooooO
go0oboO0o0o0o0obDOobOoO0oOo0oDoOO0bOO0oboOoUoOOoDbDOFDOOOCODONaddO O
ooooboobobobooboobOrFO0b0O0OD0OOOb0OO0oDbDOg APPENDOODODOO
gboooboobgobooo

CountPin0.d = 'load & ??7?.....
# lload & ??7.....;

APPEND

CountPin0.d = 'load & ??7?.....
# lload & ??7.....
# load & LoadPinO;

APPEND

gobooogoobbogooobbooooboboooooobobboooboobbooooobon
oooobooobobobobobooboobo
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PLDOOOOOOOOO

goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
gbooobgoobobbo pPDOO0O0ODOODOO0ODODODOODOOODOOOD
gbboootbooboobooobooboobbooobooooooboooboooobo
OO0000C0CO000D0OO0OOAdvanced PLDO O O0OO0DOOOOJEDECOOOOODOOOOO
oooobooboboboobooboobobooboooboJeb0bgoobobooon
oo

obooooooboon

gooooboobobooo@booo.spooooobobobOobOooobooooooo
goooboobobobooboobooboobooobooboooon

gbooobgoobobbooboobooboboobooboobogoPLb0bOOonDOoOon
ooooooooooboobooboooooooboboboooobooDOoDbbO ABSODOOOO
goooooOooooQooOoQoOoQoOoOObOODOO0ODUODUDDUDO@OOO
o.ABSOUOOO0O0OO0ODODOOOOOCOODOObOOOODObDOUOOODODbDbOODOOO
goooboobobobooboobon

goobooboooooo
oooooooboonbg
e [O0O0DOODOODOODODOODO

e JEDECOOUODUOOOOOODOODODOOOOODOODOOOODODOODOOD
gogno

ooooooo0oooOoOoooooOoo@Eoooo.sogoooooooOooooDoooa
oooobooboboboboobooboobooboooboboobooo

goooobooboobooobooboboobboobboobooooboobooobo
gooopooOoboobooooooOobOoooobOoo@oOboboooobonD)yboDbo
ooooooo0oooODooooodoobooOoo@Uuoooog)yoooooooo
gbooogobgooboobobooobooboobobbooboobooboboobon

oooopooooobobooboooogn AsCcllocobgobooooboobbooobooo
00000000 0D0ObOO0O0COEDADODOOOOO Waveform OO QOQoO.soononm
goooobooboobooooboobobobboobbooobooobooboooo
OO0O00OD0OO0O0O0OAdvanced PLDOOOOOOOODOODOOOOODOO

OO000o0o00o00ooO000ooo0oU0OoDOoOOooOb JebECcOCOODOOOODO(CD
OO0O0O0.sNo00O0poo0O00OoOOOdOConfigure Advanced PLD OO OO0DOOOOO
FormatU OO JEDECO U0 OO0D0OODOOOOODOOOOODOODOOOOOOOOOOn

= 000000bOO0oOooOobOooOoboOobobOoboOobOobOobooboOobOooOoDOo
gbobobooboobooboobooboboooboobooboobobooo

obobooooobOobobobooobaobo

gooopDOoooOo@oooo.sn) AsCcigboooobobboobooboobooobo
oooobooboboboobooboobo cuPLOObOODbOObOObOODOOO
gboobootboooboobogoobooboobbooobooobooobboobooobo
gogo
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e [UOOOODO

e [O0OOO
e [OODODO
e [OODOO

e [OODODO
e [OODOODODODOODOO

= 000000000DO0DO0OCOO0O0OU0DObOObOOOn0 Advanced PLDOOODOO
goooooooo

gooooo

OO0o0oo0oOo0o0oooOoooo0O cuPLODOOOOODOOGPLDDOOODODOOO
gbboootbooboobogoobooboobboooboooooobooobooobo
gbboootbooboobogoobooboobboooboooooobooobooobo
ooooog

0el0db0d00OO0ObOO0ObOObOObDOObOObOobODbDObnDO

PARTNO
NAME
REVISION
DATE
DESIGNER
COMPANY
ASSEMBLY
LOCATION
DEVICE
FORMAT

6.1

oooooooooobooboooooobon cuPLOODOoOOODODOOOODO
oooobooboboboboobooboobooboo

goooooo

goobobooooooobOooDooobobooboOo(EeuPLbl)obobobooobLOoo
goooobooboobooobooboboobboobboobobooobooboooo
gooobooooOo@mooooobobooooobooboobOo)yooopoboboobo
gbooootbooboobogoobooboobbooboooooobooobooobo
go

gbooootbooboobogoobooboobbooboooooobooobooobo
goooobooboobooooboooboobobobooboooboobobooobOon
0102000000000 b0o0bobobooboobooo

ooooooo gooobogooo

EP 0000bO0000bDO0bO0O0oO0O0obOOobOU(EPLD)
000000000000 Od(GAL)
o000oD0o0o0oOoDOoboooooooo(rEPLA)
OO0O0000CO000DOOoOoooDoOOod(rFEPGA)
o0o00obO0o0o0OO0obDOobOoooOoboooog(FPLS)
0000000000000 DO0OO0oOooOO(rEPsSe)
00000000 0ODO0OD0OO(PAL)

T T T T 7T
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P OO0Oo0ooocooooogoooo(PLb)

P o000bO00o0o0obDO0obOo0oOo0obO0obooOooOobo(PEEL)
PLD gooobogoooboobo

RA 00000O0000D0bOO0O00O0DOObOU(PROM)

6.2

PALIOLBO OO UODOOOOODOOOPIOLBOODOOODOS2s1000 0000000000
gorFooO b O0DOO0bDO PROMOOOOODOODOODLOOODOODOOODODO1I024X8
gooobo pPROMODOODOOODOODOODOIODDO0ODOODOODO 8OOOOO
o00o0obooDbO rRAIOPBOODOODOO

OO0O000o0Oo00DoOosIgooooco0OoooOoOoonoConfigure Advanced PLD] O O
OOoOoOooogoptonsI0O0O0O0O0OOOOODODOO

aooo

gboboootbooboobogoobooboobboooboooooobooobooobo
goooboobobobooboobooboobooobooboobooboboooobDon
gooooooboobooo@gwoooooooobobobooooeyhoooooooo
gooobooboboboobooboobooboobobobooboooboobobDooDbon

goooooo

0000b000bOobo0O0obO0 ORDER,BASE,VECTORE O D OODOOODOOOOOO
gbooobgoobobbooboobooboobooboobooboooobobooboon
cupLO0O0O0O0OODOOOOOOobObObOOoOOobOOoboOoOooOobooooOon

ORDEROOOOOOO

ORDEROIDUODOOO0OOUODODOOUODOUOOUODOLOOOOODOUOOODOOOO
gbooobooobbooboobgooboobooboobooboobooobooooboon
cupLO0O0O0OO0O0ODOOO0OOOObOO0OOODOO0ORDERDODOODOOOOODOOOO
goooobooboobbooobooboobobooboboobobooobooboooo
OO0o0o0ob0dgoORDERODOODOOODOOODOO

ORDER: inputA, inputB, output ;
O0000o0o0o00ooooooooooooooooooo

gooooooocuPLOObOOoOOoOOoOOoObOOOOOODOOODODOODOOO
gboobootbooboobogoobgooboboobboooboooooobooobooobo
oooobombboomooooobooboooomoooboooo@moOoob JEDEC
gooooboobooboooboobobooboboobooboboooboobooobo
oo0oobo0oboboboobOo0obOoob ORDEROOODOODOODLOOODODOOO
0000000 b0O0OO0ORDERDIIDOOOOOODODODOODOODUOLDORDEROMO
ooooooog((pooooo0ooobo0bO 200000 ORDERODOOOOODOOO
obooobooooboooooob20b00boooobOoboboooOoDo

ORDER: A0, A1, A2, A3, SELECT, !OUTO, IOUT1Z,
ORDER: A0..3, SELECT, !0OUTO0..1;

ooooooo0oooo0oUooobooooooooooog@EoggouToDOOoDoooo
gbooooboobobooobboocuPbO0ObbOObODbOODbDOOO0ODOODOODO
ob0i1oob0oobo0obooboboooboobooooobo0obob00OrELDDOOO
oooobooboboboobooboobobooboo0oboobo0obOob0g FIELDO
OOOORDERODUODOOOODOODOOOOODOOO
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ORDEROUIDUODOOO0OODODODOOOOODOOOUODOLOOOOODOOOODOOOO
gboboootboobooboooboobobobbooboooboobooobooobooobo
o0o00obO0O0ObOb0OoORDERDOOOOODDOOOOODO

ORDER: clock, input, output ;
O0o0ooooooooooooooooooog

0001: COH
0002: C1L

%000 100 8o b 1000000000 boobooboobDoobooobooOon
OO0 ORDPERUDOODO

ORDER: clock, %2, input, %2, output ;
ooooooooooooooDooooooDo

0001:COH
0002:C1L

= ORDERODIUODOOOOODOCOOODOOOOOODOOO

ORDEROIDOUOOOOOUODOOM)DOOUODOODOUODODOOODODODOODOO
o0o00ob0o0obOobobOobbo0obO0o0 ORDERODODOOO

ORDER: "Clock is ", clock,
"and input is ", input,
" output goes ", output ;

oooobooboboobooboboo

0001: Clock is C and input is 0 output goes H
0002: Clock is C and input is 1 output goes L

00 ORDEROO

OO00O00 ORDERODO SIDOOOOODOOOODOODOOOODOOTEST.SIOO
gbooobgoobobobobo

Name test;
Partno XXXXX;
Date XXIXXIXX;
Revision  XX;
Designer  XXXXX;
Company  XXXXX;
Assembly  XXXXX;
Location = XXXXX;
Device g16vs;

Order: A, %1, B, %1, X, %1, Y;
Vectors:
OOHL
O1HH
10HH
11LL
OXHX
XOHX
I1XXX
X1XX
Order: A, B, X;
Vectors:

OOH

O1H
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10H
11L
0OXH
XO0H
1XX
X1X

PLD Simulation

TEST.SOO OO 0000000000000

O©CoOoO~NOOOTA, WNPE

10:

12:

: Date
: Revision XX;

: Designer XXXXX;
s Company XXXXX;
: Assembly XXXXX;
: Location XXXXX;

: Device g16v8;

CSIM: CUPL Simulation Program
Version 4.2a Serial# ...

Copyright (c) 1996 Protel International
CREATED Wed Dec 04 02:14:12 1991
LISTING FOR SIMULATION FILE: test.si
: Name
sPartno  XXXXX;
XXIXXIXX;

11: Order: A, %1, B, %1, X, %1, Y;

test;

ABXY

0001:
0002:
0003:
0004:
0005:
0006:
0007:
0008:
25: Order: A, B, X; 26:

OOHL
O1HH
10HH
11LL

OXHX
XO0HX
IXXX
X1XX

ABX

0010:
0011:
0012:
0013:
0014:
0015:
0016:
0017:

OOH
01H
10H
11L
OXH
XOH
1IXX
X1X

BASEOOOOOOO

O00OOD0OOFELDOCOODOO)ORDEROOOOUOOOOOOOOODODOODOOO
ooooboobob 10000000 o0oboobooboobooobooboboooo
goooobooboobbooobooboboobboobboobobooobooboooo
obob0oooooooooboboobOooBASEODDODODODDOOODODOODOOO
oboboooooooooobobobobOobobOoBASEDDDODODOODOOO

gooobogoooboobo
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BASE: name;
ooo

namell 800010000160 00000000
BASEO O OOOOOOOOOOOOOO
2 J00000000000O000O00oUODOoOoOoood

oobooobobooobobo0o0obOooobbOob0 1e0bb0OoOoBASEODOODOOOO
ORDEROIDOOOOODOODOOOOODOODO

gobdi1o000001e00000D00DOO0DOO0O0OO0ODO040000000000DO 8
gooooOo3b0goooooooboooovydbooooboobobooooboooboooDo

gogono

111 ooosgon
gog

0111 obogi1wonog
gog

0111 obd 10O
6000 80 00D00O0DOObODbOODbOODbOODbObOOObDOOse3IbDOODbOon
goooog

101110011 obgos8sgn
oogd

010101100011 oobi1000
gog

010101100011 obd 1600

oooooooooobobooooooobooooobobboooobobooboOoDOo soO
gooobgoooboo

"XX" XXXXXX oooobooo
"LL" LLLLLL goooobgoo
"45" HLLHLH oooobooo

= (0000000000*0000ooooo

FIELDOOOOOODOOOOO@DOOOooIDHHLL) O OODOOOooOooooooo
ocoooogo@Eooorotehbooooooobooooooooooooooooooa
goooobooboobooobooboboobboobbooboboooboobooobo
oo

FIELD address = [A0..5] ;
odooooouoooogoooooooon
/*

A A A A A A

5 4 3 2 1 0

*/
1 1 1 0 0 1

obooopbooobooboooo1ooooooboseuuooboooooooooooon
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VECTORS OO

VECTORSOUOOUOOUOOODOOOOOOooOOooooobooooooouoobooooo
gboobmmobogooboboooboobooboboobooboobgooooobooon
glo3j0oobooooboooooboouooooobooo

o000 0o

0 000 LOOOO0D0)0000000@E0ooooNoooo
ooooooo)

1 000 H+000)0000000@ 000000000
oooooo)

C (CLOCKYO OO LoD HIOLoOOOOOO0O0O0O
(CLOCK)O OO HIOLOOHIOOOOOOO

L 00000 LOEeOOO0) 0000000000 oooon
oo)

H OD0000 HEF 00O 0OOOOO00oooooooo
oo)

z 000000000 O0000O0

X 000 HOODD LOOOOO HIOOO LO

N Ooo0oo0ooo0O

P 0000000000 0@OQIDNOOOON)

R Ooo0oo0ooo0O

*

Outputs only -0 0000000000 COODOOODOOO
ocoooooo0oooOo@EoUoooooOo)ygoooooag

" O0000000bO0OO0OO0ObOO0ODbDOO0O BASEBUOO10
OO001e00) 000000000 OO0ODOoO-FO XOOO

" 0000DO0000oDO0obOOo0ob00OOoODO BASEBOOO
io0dbD1e00)YWOOoOOODOOObOOOOo-FOHOLD
ZO0Xooo

6.3

goooboobobobooboobon

VECTORS:
00111'F Z"H" I* ooooo Hi
01100'0°Z"L" /* ooogo Lo

Oooooooooao

ROOODOOOOoOD1000O00DOODOODOOODbDOObOOODbDOObOODOODbOO
ooouoOoynywoooooooooooooooooooooag

2 ROODODOOOODOOOOOOOOOOOOOODOOOO
An example of R in the Sl file:

$repeat 10;
C O RRR 1RRRRRRR #**#xkxkx

gooopbooooosogoooooooooooooooog

0035: C 0 00010001011 HLLLHLHH
0036: C 0 00011100111 HHHLLHHH
0037:C0O 11010111101 HHHHLHHL
0038:C0O 11111000100 HLLLHLLH

0039: C0O 10110001011 LHLHHHLL
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0040: C0O 10110000110 LLHHLHLL
0041: C 0O 01010000001 LHHLLLLL
0042: C 0 00010010000 HLLHLLLL
0043:C0 00111110100 LHHHHLHL
0044:C0 00110011110 LHLLHHHH

Don’t Care

OO0000C0CO000D0ODOOOAdvanced PLDOOOOOOODO DONT-CARE(XO O DO)O O
gbooobgobobb Xoobooboooboobooboobooboooooobooo
goooboobobobobooboobobooobooo

NOT : ones complement ! AND &
A 1A A B A&B
0 1 0 0 L
. 0 0 1 L
X X 0 X L
1 0 L
1 1 H
1 X X
X X X
OR # XOR : exclusive OR $
A B A#B A B A$B

X B B P O O O
X X B O X +» O
X I T T X I
X B B P O O O
X X B O X +» O
X X rr I X I

Vector Truth Tables

6.1

gooono

gooobo TTLObooboobooobooboboboobooobooboobooboboooo
ooooboobo pPO0O0OO0OD0O0ODOODODOODOODOODLDOODOODOOOn
gooooboobooboooobboobobobobooobooobooobobobooboo
gbooboobooooooboobobobbooboobooboXxobooobooo
gooooooooobooboooooobooeoboboobobooboooobobooboooDo
QUibibbUibobbbUobobobooboUooobUoboboboOoooOoDobDobOoOoonoo
goooboobobobooboobon

ORDER: clock, inputl, input2 , loutput ;
VECTORS:
PXX1 [resetflip-flop *
/*1Q goesto 1 */
/*Q goesto 0 */
0XXH /*outputis HI due to*/
/* inverting buffer  */

= 000000bO0oOooOobOooobOOobOobOoboOobOobOoboOoboOobOooboOoDOo
gboboooobooobooboooobooobooboboboobooooPLDDOnO
gboboooboobooboboobooboobobooboobobooboon
gboobobooobooboooboobooobooobooboboobbooobo
gboobobooobooboooboobooobooobooboboobbooobo
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gboobooobooboooboobooobooobooboboobbooobo
gbobooboobooboooooboobooboboobooboon

good

oooooo0ooOooOoOo@ooo0obooOooOooOooOOoDOoOooOooooOoDOoooo
goo)yhooooooobo@ooboooooobobobobD)yboboboooboo
gooooboobooboooboobobooboboobobooobooobooboooo
o0 cooob@ouob obonO)yoobobooobobooboobob@obooobo
ooooooooooo)y ooooobopooooooOoooooKDooooooooo
gooobgooobgo

goooon

oooooooooobobooooooobooooobobobooo0oDbOon 2000000
gboboootbooboobogoobooboobboooboooooobooobooobo
0000 6200030000[ABCIOODODOOOODOO 10000 YDODOOOOO
oooooooboonbg

A

B
c — Y

6.2
yoooooooobooobooo
Y=A&B&C#C&Y
gbooobgoobobboobooboobobooboobooboobooboon

0001
0002
0003

Vectors Table for Circuit with Feedback

6.3

obooopbooo0oil1obootbboOoboUoABCOODUOANDOODOOODODOOO
gbooobgoyooobooooooboboboobboobooob ANDODDOODODO
OO00000DoO0oO0@eOD ANDOOOOODOOOOODOOOO)YOROOODO YDOOOO
ooooboobobobooboobooboboo

goooobooboobobooobooboboobbooboboobobooobooboooo
gooboobo200000000000000O00bDOo0OOD(ODOobObODO
ooO)yooooooooooo

0001
0001a
0002
0002a
0003

Vectors Table with Intermediate Results

6.4
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gooo[ooczap 000 YyOUOUDOOOODOOOOOOOOOODODOODOoOoOOoOoO
gO[oospCO coooooO"MooooooOodO ANDOODOOOODOOOO
gboooobooorROUUObOOYOODOOOOOoODOOobbooboOobo 3mobooooo
goooobooboobooooboobobobboobbooobooobooboooo
gogon

gbooobgoobo 100ooboobooboooooooboobooboboon
gboboootbooboobogoobgoboobboooboooboooobooobooobo
00000000000 0000O000 TARCED 1230 0D0O0o0oOooooooooog
0000DOO0@UbOU0bO0ob0o0ooDOobOobObCO0O" TRACE'DDODDOOODOD)

rooooooooooo

gooooooOoboooooooooOoboOobOgo@CEQUobobobobbobooboo
googyobooboooooooboooobOobooooobooboobDUoboboboDo
gooopoooooboobooOoyooooooobooog(LAHs..)obooboboooobo
oooooooOoooooooooOogyobooooooooooooooooOoooono
ocomgoooooL,.Jyoooocogooooooooogoopooooooooo
gbboootbooboobooobooboobboooboooooobooobooobo
goooboobooboo

A
Array Macro = ’J Y
Cell
6.5 I/O
0000000 650000000000 0OO0O0OOONO
Y =B;
Y.OE = A;

AOO0O0OODOOOOOOBUODOOOO(MMUOOOOOOAOOOOOUODOODOOO
gooopoooooobooboo(y)yloooobouooobobooooboobooboobo
gbobootbooboobogoobgoboboobboooboooooobooobooobo
gbooobgooboboobooboobon

Order: A, %1, B, %3, Y;

Vectors:

10L /*OEisON?*

11 H

00 Zz /*OEis OFF*

00 1 /*avalidinput value can be placed on pin'Y */
10 L /*OEisON again */
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0000 (VAR)

Syntax: VAR <var_name> = <var_list>;

<var_name> 00000000000 00O0O00DOO00DOO0DOO0DOO0O0OODOOO
gooobgooobgo

<var_list>- (10 0000000000000 OD)Y)rderD 00000000 0OOODOOOO
ooooboboboboobooboboo

<var_list> = [l]<field> | [!]<group> | [[][<var> [..[l]<var> | ,<var_list>]

oo:
<var lisO 00000000000 CFIELDODOO0DOODDODOM OO ODOOO ORDER
0000000000000 000000OORDERO OO VECTORSOOD DO OOOOOO
ooo

O:
VAR Z = Q7..4;

ubooooboooooooo

gboooboobOoboveECTOROODODOODODOODOODOODODOODbOOObO eoooO
goooobooboobbooobooboboobboobboobobooobooboooo
ooooboobobobobooboobooboboo

$MSG $SIMOFF
$REPEAT $SIMON
$TRACE SEXIT

6.4.

$MSG

sMscsoOOoOoOoOoOoOoDOOOoOoooOOOooOoOoOoDOoOoOooOoOoOoooOoooOooOoooDo
goooobooboobooobooboboobboobboobooooboobooobo
ooooboobobooboobobooooooboobo

$MSG" ODOOQoov;
ooooooo0ooooOooDOooOo@EOoUOOoDoOo)yboobooo

goooobooboobboooboobobooboboobboobobooobooboooo
gooooooog

$MSG "™ ;

$REPEAT

$SREPEATO OO OO0OO0ODOOOO00ODCOUOODOOOOODOOOODOOOOODODOO
gbooobgooboboboobo

$REPEAT n ;
oogd
nd 100 9999000 10000000
$SREPEATO OO O00O0DOOO0OODOCOOOODOOOOOOOOOODOOOO

$SREPEATO OO OU0OO0DOOOOOO0DOCOUOODOOOOODOOOODOOOOOODOO
ox»ooooodoooOooooooOoooOoooboooUooDoOooooooDboobooo
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gocupPLOOO0OO0OOODOOO 2000000000DO0OOLDDOOOOODOOOODOOO
O$REPEATOOOO0DOOOOODOOO VECTORSOOOOOODOOODO

gooobogoo:

Q0.d =1Q0 ;
Q1.d=1Q1& Q0 # Q1 &!Q0;

gooobogoo:

ORDER: clock, input, Q1, QO ;
VECTORS:

00XX [* power-on condition  */
PX11 [* reset the flip-flops */
OOHH

$REPEAT 4 ; /* clock 4 times */
C 0 * %

oooobooboboboobooboboboobooobooo

00XX
PX11
OOHH
CoOLL
COLH
COHL
COHH

gooobgoobobooboo4000b000DbODDODO

$TRACE

$STRACEOD D DOO0OOO0OO0ODOUO0ODOOUOOOOOU0DOO0OOOOUOOOoOooooo
goooboobobobooboobon

$TRACE n;
oogd
nbO o000 4000 10000000

TracelevelO(OODOODO)ODOOOOOOOOOOOOOODOOOOODOOOODODOOO
gbboooboobooboogooboobobobbooboooboobobooboboobo
gooooboobooboboooboobboobbooboboobobooobooboooo
gooooboobooboboooboobboobbooboboobobooobooboooo
gogono

Trace level 1 0000000 OCO0O0O0ODOOOOODOOCOOOOOOOODDOOOODOO
gbz2o00000oo0ooboooooobooooboboooog

Trace level 2 OO0 00O0OOCOO00O0OOOCOO0OOOOOO0OODO 30000DOO0OO0ODOO
OO00OO0D0O0O0OO0O"BeforetheClockl DD OO OOOODOOOODOODOOOODOOO
O00O0DO00o0o0Dz2000000000"AttheClockOUDOOOODODOOOODO
O00O0D0000D3gbobooooOonO aftertheClockD0 00 O0O0DOODOOOOODO
gbooobgoobobbi1o0ooooon

Trace level 3 OO0 0OO00OD0OO00OOCOOOOOODOOODOOOOODOOOODOODO
"Before the Clock "At Clock"C "After Clock'D O 000000 OO0OOOOODOOOOO
00o00obo0obOobobo0obO0o0obOo0obob00o0oboOoOANDDOODOOn0OOg AND O
goooboboboboobooboboo

Tracelevel4AD OO0 O0OO0DOOO0ODOQCOOODOOOOODOOOOOODOOOSTRACE
A000000oboooboobobooboboobooboobobobooboobboooDbo
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goooog™'noobooobobobooooboooooboboooooboobo 40000
orRUOOODOOOOOODOUOOODODOOOOODOOODODODLOOD 4000000
00 QUUibOObObbOobbOobbOObp22vicObOOOCDOOO

pin 1 = CLK;
pin 2 = IN2;
pin 3 = IN3;

pin 14 = OUT14;
pin 15 = OUT15;

OUT14.D = IN2;
OUT14.AR = IN3;
OUT14.0E = IN4;

gooopoooogn

order CLK, IN2, IN3, IN4, OUT14, OUT15;
*rxeekk pefore output buffer ***xxx

???? ..LL...0001:

0011 ..HH........

rexxkkpefore output buffer

???? HH...0004

C100 ...ZZ.....

$EXIT

$SEXITOO00ODOO0OO000ODOO0O0ODCOO0OO0OOO0O0DOO00OOOOOooOoOooooDo
OO0O$EXITOOO0O0OOOO00ODOOOO00OOoOo0ooOoOo0ooooooooDoOog
gboboootbooboobogoobooboobboooboooooobooobooobo
gbooobooobooog

oooOoOoOoOOoOOOOSEXITOODOODODODODOODOOODOOODOO

$SIMOFF

$SIMOFFO OO0 O00DOCOOOO0ODOOOO0ODOOOO0O0ODUOOOCOOO0ODODOOOODOO
OOs$sIMOFFO OO DOOUOOODOOOOOOCOOOOODOOOOODOOOODODOOO
gboboootbooboobogoobooboobboooboooooobooobooobo
oooobooboboboboobooboobooboooboboobooo

$SIMON

s$sSiMONO O OOOOOOOOOOBSIMOFFO OO OODOOOOOOODOOODOODOOO
s$siMoNO O OOOooDOOOoOoooOoUooooOooooooooooooo

gboooooooon

= 0000000C0O000D0sIO0000 vecToRSOOOOOOODOOOODOOO
OooooooOoooooo

O0OO0OO0O0O($SET)
Syntax: $SET <variable> = <constant>;

<variable> = <single_sym> | <field> | <defined_variable>

<constant> = <quoted_val> | <tv_string>
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<quoted_val>H1 0000000000000 OO0O0O0ODOOOOOOOCOOOOODO
oo0oooooo0ooo0oooO0b0bo000o0o0bDUObDOUODONT-CAREODDDOODO
goooboobgon

<tv_string>=0 000 000000000000 0O0OO0O0O0O0OO0ODOOOOOOObOOO
gooobooobooo

oo:
0000000000000 0o0ooooo0ooooooooooooooooooao
oo0o0ooooooa

O:
$set input = '3F'; /* single quotes for inputs */
$set output = "80"; /* double quotes for outputs  */
$set Z =HHHH;  /* test vector values for a 4-bit */
/* output variable */
OO0Oooooooao@$CcoMP)
Syntax: $COMP <variable> = <expression>;
<variable> = <single_sym> | <field> | <defined_variable>
<expression>£l 10 0000000000000 OODOO0OOODOODOOOOODOOOO

gooobOoolo0o0o@Eoboooo)yobooboobobooo

ood oo ooon
! NOT 1
& AND 2
# OR 3
$ XOR 4
6.5.

ood oo ooon
* oo 1
/ ood 1
+ oo 2
- go 2

6.6.

goooobooboobooobooboboobboobboobooooboobooobo
goooobooboobooobooboboobboobboobooooboobooobo
oooooooboonbg

oo:
dodooooooooooDooooooooDmoooo@ooo)yoooooooo
0000000000000 o0o0oo0oooo0ooooooooooooooooooao
oo0oooooooa

0:
$COMP A= (IB+C)*A+1;
$COMP X = (Z / 2) # MASK;

OO0DoOoO00oOo0o(@$ouT)
Syntax: $OUT;

oo:
0000000000000 oo0oooooOoOoooOo0oooooooOooooooan
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0000000000000 00000o0oD0oo00000oOo$SETOODODOO$S$COMPO
gdooooooobooooood
0.
Od0d siodoooodoooobooooooooon

ORDER: _CLOCK, %3, OE, %3, shift, %1, input, %2, output;
VECTORS:

0 0 X' XXXXXXXX LLLLLLLL /* power-on reset state */

$set CLOCK =C;

$set shift = '0";

$set input = '80";

$set output = "80";

$out;

gooobogsonooboboobooboooboobgooo

0001:0 0 XXX XXXXXXXX LLLLLLLL
0002: C 0 00010000000 HLLLLLLL

OooooOoOO0O0000($iF)

Syntax: $IF <condition> :
<block 1>
[ $ELSE :
<block 2>]
$ENDIF;

<condition> = <var_list> <logic_operators> <constant>

logic operators :

= equal

# not equal

> greater than

< less than

>= greater than or equal to
<=less than or equal to

<constant> = <quoted_val> | <tv_string>
<block_1><block 2>£100000000000000000O0O
SELSEO 0D COOOODO

oo:

0000000 b0o0o0o0oo0oOobOO0o0o0obOo0o0ooooOOoOoooboooOooooooobooan
<block 1100000000 D0OOO0OO0O$ELSEN DO OO<block 210000000
$ENDIFODOIFO0OO0ODODODOOOOO0OODOODOOO0

gooooo

FOROO

Syntax: $FOR <count> = <nl1>..<n2>:
<block>
$ENDF;

<count>= FORIOOOOODOOOOO<n1>0 <n2>0000000000
<nl><n2>=<countB 00000000000 10000000000000
<block>=0000000000O00OO0OOCODOODOOOOOO
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go:

Stepl.<countH3 0 0 00<n1>00000000OO

Step 2. <blockBl OO0 O0O0O0O

Step 3. <count>=<n23Z0 00000000

000000O0O<count>] 1000000000 KnI>O<n2>0000000) 000000
OOn>O<n2>000000001000000000C000000OO0O0O0ODODO 20
3oooooog

WHILE OO

Syntax: $WHILE <condition> :
<block>
$ENDW;

<conditon>=1FOO00000O0O0O
<block>=0 0000000000000

0oo:

Stepl 0000000000 ODOOOOOOOOOO
O0o00o0ooooooo 2000000

Step 2: <block& OO O OO0

Step30 000 10000000

DO..UNTIL OO

Syntax: $DO:
<block>
SUNTIL <condition> ;

<conditon>=1FOO00000O0O0O
<block>=0 0000000000000

go:

Step 1: <block&l OO0 O OO0

Step200000000DOOOOODOOO
gooobooooboi1booooo

= IFO00000D0OO0O00O0DOCO0000OCO000DOOOO00OOO0OCOO00ODOD 100
oogo
MACROOOOOOOOO CALLOOODOOOO

ooooo

Syntax: $MACRO name(<arg_list>);
<macro_body>
$MEND;

name=0 000000
<arg list>=000000000000000O0O

<macro_body>1 0000000000000 0ODOOO0OOODOO@MOODOOO
O)$MACROOD OOOOOOODOOOOO

goooobooboobooobooboboobboobboobobooobooboooo
gbooobgoobobbobboobooboobon

oooooo
Syntax: $CALL name(<act_arg_list>);
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name=000000000000000O0O
<act arg list>f10 00000000

CALL ODOO0OD0OO0OO0O0ODbOOOO0OobObOOoOobOoOoboboooboooboboobooobooboo
gooobooobooo

oo:
0000000000000 000000oooooooOoooo

= (J000000o00OoO0OoO0o0OooO00oOooOooDoO0ooOO00bDoOOoOoboOoODo
gboobooobooboooboobobooobooobooboobbooobo
obooboobobooboooboon

$MACRO ml(a,b,c); /* Macro definition */
$set shift = a;

$set shift = b;

$set output = c;

$MEND;

$CALL m1('0','8Q' ¥****x*x). [x Macro call */
gddodoooooooooooon

$set shift ='0";
$set shift = '80';
$set output = ko

gbobooobooboobogooboobobobbooboooboooobooobooobo
gooobgoboboboboobooboooobooboobooog

gooz200 siooogooooobooboooog
1.0000

Name Barrel22;

Parthno  CAO0006;

Date 05/11/89;

Revision 02;

Designer Kahl;

Company Protel International,
Assembly None;

Location None;

Device  g20v8a;

ORDER: _CLOCK, %3, OE, %3, shift, %1, input, %2, output;
VECTORS:

0 X' XXXXXXXX HHHHHHHH /* power-on reset state */
0'0' 10000000 HLLLLLLL /* shiftQ*/

0'1' 10000000 LHLLLLLL /*shift1*/

0'2' 10000000 LLHLLLLL /*shift2*/

0'3'10000000 LLLHLLLL /* shift3*/

0'4' 10000000 LLLLHLLL /* shift4*/

0'5' 10000000 LLLLLHLL /* shift5*/

0'6' 10000000 LLLLLLHL /* shift6*/
0'7' 10000000 LLLLLLLH /* shift 7 */
0'0'01111111 LHHHHHHH /* shift 0 */
0'1'011111211 HLHHHHHH /* shift 1 */
0'2'01111111 HHLHHHHH /* shift 2 */
0'3'01111111 HHHLHHHH /* shift 3 */
0'4'01111111 HHHHLHHH /* shift 4 */

O00000000O00O00O0O0OC
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C 0'5'01111111 HHHHHLHH /* shift 5 */
C 0'6'01111111 HHHHHHLH /* shift 6 */
C 0'7'01111111 HHHHHHHL /* shift 7 */

200000

ORDER: _CLOCK, %3, OE, %3, shift, %1, input, %2, output;
VECTORS:

0 0 "X" XXXXXXXX LLLLLLLL [* power-on reset state */
$set CLOCK =C;

$set shift = '0";

$set input = '80";

$set output = "80";
$fori=1..16:

$out;

$if shift ='7"

$set shift = '0";

$set input = '7f';

$set output = "7f";

Selse:

$comp shift = shift + 1;
$comp output = output / 2;
$if input = '7f"

$comp output = output # 128;
$endif;

$endif;

$endf;

goooooobg

ORDER: _CLOCK, %3, OE, %3, shift, %1, input, %2, output;
VECTORS:

$macro ml(x,y,z);

$set shift = x;

$set input = y;

$set output = z;

$mend;

$macro m2(a,b,c,d);

$call m1(a,b,c);

$fori=1..8:

$out; $comp shift = shift + 1;
$comp output = output / 2 + d;
$endf;

$mend;

0 0 X' XXXXXXXX LLLLLLLL /* power-on reset state */
$set CLOCK =C;

$call m2('0','80',"80", 0);

$call m2('0,'7f,"7f", 128);
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3.00:

CSIM: CUPL Simulation Program Version
4.2a Serial# ...

Copyright (c) 1996 Protel International
CREATED Wed Dec 04 03:00:11 1991
LISTING FOR SIMULATION FILE: barrel22.si
1: Name Barrel22;
2: Partno  CAO0006;
3: Date 05/11/89;
4: Revision 02;
5: Designer Kahl;
6: Company Protel International;
7: Assembly None;

8: Location None;

9: Device  g20v8a;

11: FIELD input = [D7,D6,D5,D4,D3,D2,D1,D0];
12: FIELD output = [Q7,Q6,Q5,Q4,Q03,02,Q1,Q0];
13: FIELD shift = [S2,51,S0];

14:
15: ORDER: _CLOCK, %3, OE, %3, shift, %1, input, %2, output;
16:
17: var X = Q7;
18:varY = Q7..4;
19:

C

L

o _

C O shi

K E ft input output
0001: 0 0 XXX XXXXXXXX LLLLLLLL
0002: C 0 000 10000000 HLLLLLLL
0003: C 0 001 10000000 LHLLLLLL
0004: C 0 01010000000 LLHLLLLL
0005:C 0 01110000000 LLLHLLLL
0006: C 0 100 10000000 LLLLHLLL
0007: C 0 101 10000000 LLLLLHLL
0008:C 0 11010000000 LLLLLLHL
0009:C 0 11110000000 LLLLLLLH
0010:C 0 00001112111 LHHHHHHH
0011:C 0 001011121111 HLHHHHHH
0012:C 0 010011122111 HHLHHHHH
0013:C 0 011011121111 HHHLHHHH
0014:C 0 100011121111 HHHHLHHH
0015:C 0 101011121111 HHHHHLHH
0016:C 0 110011121111 HHHHHHLH
0017:C 0 11101111111 HHHHHHHL

goooobooboobooobooboboobboobboobooooboobooobo
obooobooboboboobi1ibooooon

ooosouTOOOO0DOOOOODOOOOO0ODOOOOWFOWHILEOUNTIL)ODOODOOO
OOoOoOoosseTOOCOOOscovMPOOOUODOOODUOODODOOOODOOOODODOOO
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oooo@uooo)yooooooooooooooooooogooooooooooo
gbooobooobooog

0o0o0onooopnoooonooonooonoooogoood

ORDER: _CLOCK,clr,dir,!_OE,%2,count,%1,carry;
var mode = clr,dir;

VECTORS:

C 100 LLLLL [* synchronous clear to state 0 */
C000 LLLHL [* count up to state 1 */

C 000 LLHLL [* count up to state 2 */
C000 LLHH L /* count up to state 3 */

C 000 LHLLL [* count up to state 4 */

C 000 LHLH L /* count up to state 5 */

C 000 LHHL L /* count up to state 6 */

C 000 LHHH L /* count up to state 7 */

C 000 HLLLL [* count up to state 8 */

C 000 HLLHH /* count up to state 9 - carry */

ooo0opooopooooonooonooogooo

ORDER: _CLOCK,clr,dir,!_OE,%2,count,%1,carry;
var mode = clr,dir;
VECTORS:

C 100 LLLL L $set mode ='0";
$for i=1..9 :

$comp count = count + 1;

$if count="9":

$set carry = H;

$endif;

$out;

$endf;

that is:

0001: C 100 LLLLL

0002: C 000 LLLHL
0003: C 000 LLHL L
0004: C 000 LLHH L
0005: C 000 LHLL L
0006: C 000 LHLH L
0007: C 000 LHHL L
0008: C 000 LHHH L
0009: C 000 HLLL L

0010: C 000 HLLHH

AN

[0019sa] user expected (L) for carry

OO0O0mOoO0 100 IFOO0O00D0DOOO0OO0 countD00DOOOOO0ODOOOODOOW
oooioUopooOoO)yoooscovMPOOOODOOOOODOODOODOOOOO

gooooooooooooogog

C 100 LLLL L

$set mode ='0;
$fori=1..9 :

$if count="8":

$set carry = H;

$endif;

$comp count = count + 1;
$out;

$endf;
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gbooooooooao

gboboootbooboobogoobooboboboooboooooobooobooobo
gboboootbooboobogoobooboobboooboooooobooobooobo
goooboobobobooboobobooooboboboboooboobOobooobOon

goooobooboobooobooboboobboobboobooooboobooobo
ooooooobboooboboooobbOoOooobboogoo Virtual
DeviceVirtualDevicd ] 0 0 0 0000000 O00OOOOCOO0OOOOOODOOOOO

oooopooooonbDg FPGAODOOOODOOOOOOODOOOODODOOOODO
gboboootbooboobogoobooboboobboooboooboooobooobooobo
ooooboobobobobooboobooboobooobobooboon

gboooooooon

goooobooboobooobooboboobboobboobooooboobooobo
oooobooboboboboobooboobooboooboboobooo

STUCKL n ;

oogd
STUCKH n;

gog
nbogooooooobogoobgobooobooboooobooboo

oooooooooOoooOoOo@uobooo.pboCcUiuOoboUoooooobooooooa
oooobooboboboobooboboboobooobooo

ooooboi10booboobobooooboobooboobo

obooobOo 2000000000000 10o0ob0oobooboosTuckbobooooo
ORDEROIDOUODOOOO VECTORSU O ODOUODOOOOODODOODO
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Ooooooooon

goooboooboboboboboobooboobobooobooboo

oboooobooboooo

O00O0ODO0O0OO0OODOJEDECO ASCll-hexOODOOOOODODOOOOODOOOHLODO
ooooboobobobooboobooboboooooobooo

JEDECOO0OO00DOO

JEDEC JC-42.11 0 O O ASCII Start-of-Text(STXY OO O OOOOOOOOOOOOOOO
000000000000 oOoO0o0O0oU0ooO00oOoOoOoDooOoooOoOonAscl End-
of- Text(ETX)D DO DOOCOOOOOOO0ODOO0OOOOODOO0OOO0OODOODOD hex 20
OO0 hex7ED OO ASCHIOOOODODOOOODOOOO 7100000 4000000000

STX Start-of-Text hex 02
ETX End-of-Text hex 03
LF Line Feed hex 0A
CR Carriage Return hex OD

7.1.

0o0o00ooooonoooooooonoooonogJeEDEC O00000000000000
<STX>

Cupl 3.0 Serial # 0-00000-000

Device pl6rd Library DLIB-h-24-11

Created  Tue Jul 07 15:22:33 1987

Name SAMPLE

Partno P9000183

Revision 02

Date 03/14/85

Designer Osann

Company P-CAD

Assembly PC Memory

Location U106

*QP20

*QF2048

*GO

*FO

*L00000 10110101110111111100111000110111
*C0307

*QV
*P12345678910111213141516171819 20
*V0001 CXXXXX110NOHHLLZXXHN
*<<ETX>6AA1

JEDEC

goooobooboobooobooboboobboobboobooooboobooobo
gogo

oboooboooooboboooooboobooboboboooobooogosTXoooo
ooooooxUooOoboOooooooOoooOooobooo0ooDoOooooooDoobooaO
goooobooboobooobooboboobboobboobobooobooboooo
gooob cuPLOODOODOODODOOOOOOODOOODOODOn
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gooobooooooboobooooboo 200000100000 0DOODOOO

A-* N-*
B-* o-*
c-0oooobooobo P-O0O00O0O
D-0000000 Q-0
E-* R-*
F-OOOODOOOOOoOoooo S-*
G-oooobooogono T-*
H-* u-*
[-* v-Ooooogo
_%* W_*

* *

J

K
L-0000000ooo0
M_*

N < X
I>(-

*

*-JoOo0oboboboboooobooboooboobo

7.2.
gooobopoobooboooboobooboooo
goooQerFOODODOOODObOOObOOoDbDOobOOoODOn
oooooooOoo@opoooooooooooogoo

ooooooooo ePphobOobOOoOooOooOOobOoUoOoobobOooboOoDOoDOoon
QFODUOCbOIU0ODbUOODbUObDbOODbOODbOODbOObDUOODbDOODbObODDOOD 1000
gooo

goo0odoob0oboOobobobe)piboboooboooboooUobobooooo
oOoooOooooooooooooooeooooooo@Glyooooooooooao
gooboobil1o0bgoobobobooboobooboboboobon

ooooooooooOoooOoooOooO@EooOoiLooboobDoOoooOooDooOoDoO
gooooooboooboobooobooboooooboooD0oboOobUoOoDbOoo@@o
goo0ooboobobooooboooooooo)yYooobobobooobouobooooo
gooobgoooooo

ocooooooooooopoooboocoooboDODoODoObOoboOoDOoDooOooo
o0 1ooobooooobooooibooo cooO DO OOObDObOOODO
gbooopooooizo000b0oboOooi2000 ooboboOoOoOooOoDLo2000 1
gooooobobooobooo

= 00000000O0b0o0O0obDOobOO0O0O00 AcObOUObUOoUobOOoboboooog
oobooooobobboooobooboooobboooobbboooooooboo
gboobooobooobgooon

Loogobgobooobooboobopobooboobooboobooboooboobon
oooopooobO0 2000000000000 ODO0OO0ODODOOOO0ODbDObObOODO
oooobooobobobobobooboobo

goo0oobooboobooobOOobDOobOOoEeQUuooooUoboDbobooooboooobooo
gooobooboboboobooboobob sgbooboobooobooboboooo
OO0 10000 16000000 000DO oODOOODODLOOOOOODODOD 70DO
ooobooobooboooooboooooDb sgooobooboobobboooooooDo
oooopooooobobboUobOUobOobbobbO 2200000000 800O0OODO
gooobooobgobooboon

Msb Isb
wordOO 1 01 01101 — AD
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wordO1 1 1111011 — FB
wordO2 01110011 — 73
wordO3 1 11 01100 — EC

goboooooobobogoobooooboboooooobbooobbooooboooboobo
oboooobobooooboooobooooQvobobgoooooooboooooooo
gooobo0oboboboboobobobobbooobooboooolIOObOobDOnOn
ooooboooboboobobooboobobooD 113000 oobuoobooobon

- LO(0 volts)
- HI(+5 volts)
- LO,HI,.LO

- HI,LO,HI

- LO(0 volts)
HI(+5 volts)

TZXNIHCXQO®RO
1

Value given applied to !Q of register

7.3.

gooobooooOobDoboobOoooobOobooUooOobOoboOPUoDOoboboDOooo
gooopoooooobooooo@ cnyooooobobbooi1boboboobOoDbo
20000000000 20000000DOCO KOODDODOOOOODOOODOODOOOO
gbooobiL0 HoZzOoDOOoooOooobooobooooobooobooobo

gbooboooboobog pOODO0ODOODOOODOOOODOOODOODOODOO
gbooobogoboooriLbooobobooboobobboobobobooobooboo
ooooboobobboboobo cKOooboooooooobooDbooo

go000400 ASCIlhexODOOOODOOOOD@OODDO)YWODOODDODOOO
ASCIETXDOOOODOOOOODOOOoOoOoD sTXoooooo eTXooooooooo
gooopoooAsClibOledbooooboooooboooooboboboooboooDo
gibooooboboobobooooboboooobooo4econunnogn

ASCIl-Hex OO OODOO

ASCll-hexO OO OOOO PROMOOOOOODOODOOOODOOOODOOOODODOO
(Cooo)yoooooooopooooooUooooOoooboogoooooooboooo
OO00000CO000DDODO000OoO0O0ooOD 1600@4PROMO OO0 8ODOOOOO
gooobgoobgo

O0OOODASCI STX[Crl-[B]D 00000000160 00000000%0 AIODDO ($A,)D
00400 1600000000000000ASCH ETX [Crl-[Cl0 0000000000
00000000 4000000000000

000 hexDODOODODODOOODOOODOO

"B

$A0000,00 01 02 03 04 05 06 07 08 09 OA OB OC 0D OE OF
$A0010,1011 1213141516 17 18 19 1A 1B 1C 1D 1E 1F
$A0020,20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
$A0030,30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
~C

$SO7EO,
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dboooobooboooooooboaoboon

ocoooO0ooOdOopooOboooOoooooooooo@Euooo.pbocyoobooooO
gobooooooogoobboooonooooobobooooobbooooboooobo
0000000000000 b0obO0b0oDbO0ODbODO Dboc FileDbODOOO
Equatond] OO0 0O0OO0OOO00OOODocFleODOODOOO FusePlod OO ODOOOOODO
goooooooobobbooobobboooobboboooooboooooboooobo
gboooboobobbobooboobooobgnon

WAITGEN.DOC

* *% * * *kkkkk * * *% * * *% * * * *

Waitgen

kkkkkkkkkhkkkkkkkkkkhkkhhkkhkkkhkkkkkkhkkkkhkkkhkkkhkkhkkkkkhkkkkhkkkkk

ADVANCED PLD 4.0 Serial# MW-67999999

Device f155 Library DLIB-h-36-14
Created 8 11 15:18:42 1998

Name Waitgen

Partno P9000183

Revision 02

Date 03/14/85

Designer Osann

Company ATI
Assembly PC Memory
Location U106

Expanded Product Terms

memadr =>
al5,ald4,al3,al2,all

memreq =>
memw
# memr

ram_cs0 =>
lall & 'al2 & al3 & 'al4 & 'al5 & memw
#lall & 'al2 & al3 & !al4 & 'al5 & memr

ram_csl =>
all &'al2 & al3 & 'al4 & 'al5 & memw
#all & 'al2 & al3 & 'al4 & 'alb5 & memr

ready =>
wait2

ready.oe =>
lal3 & !'al4 & 'lal5 & memr

rom_cs =>
lal3 & !'al4 & 'lal5 & memr

select_rom =>
lal3 & !'al4 & 'lal5 & memr
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lwaitl.d =>
Imemr
# alb
#ald
#al3
# reset

lwait2.d =>
Imemr
# alb
#ald
#al3
# lwaitl

all.oe =>
0

memr.oe =>
0

memw.oe =>
0

ram_cs0.0e =>
1

ram_csl.oe =>
1

reset.oe =>
0

rom_cs.oe =>
1

Pin Variable
Pol Name Ext Pin

Pterms

Max

Min

Type Used Pterms

all 6 V - -
al2 5 V - -
al3 4 vV - -
ald 3 VvV - -
als 2 Vv - -
cpu_clk 1 Vv
memadr 0 F -

I memr 8 V
memreq (O 2

I memw 7 VvV -

I oe 11 V - -

I ram_cs0 12V 2

I ram_csl 13 V 2
ready 18 V 1
ready oe 18 X 1
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reset 9 V - - -

I rom_cs 19 V 1 32 0
select_rom 0 | 1 - -
waitl 15 V - - -
waitl d 15 X 5 32 0
wait2 14 VvV - - -

wait2 d 14 X 5 32 0
all oe 6 D 1 1 0
memr oe 8 D 1 1 0
memw oe 7 D 1 1 0
ram_csO oe 12 D 1 1 0
ram_csl oe 13 D 1 1 0
reset oe 9 D 1 1 0
rom_cs oe 19 D 1 1 0

LEGEND D : default variable F:field G:group
| : intermediate variable N : node M : extended node
U : undefined V :variable X : extended variable
T : function

Total product terms merged: 4

Total product terms used by OR Arrays: 12

02092 F/F AAAA Pol LHLLLLLL O/E AA

00000 LLHL == LL--=- - .A.... ...
00054 LLHL == L-L--- - .A.... ....
00108 LLHL === HL---=- - ..A..... ....
00162 LLHL ---- H-L--=- - ..A..... ....
00721 Jy E— “ A .
00270 LLL- === =-Le==- - A...coc. ...
00324 == ==en =-Hemem = oo ~-HH
10icY/: ) 5 Ep—— e . ~-HH
00432 -He- =men cmemem = ~-HH
00486 --H- === =eomeem = oo . ~-HH
01570 R --H-
00594 --- -He- =memeem = oo -H

00648 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00702 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00756 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00810 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00864 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00918 0000 0000 00000000 0 AAAAAAAA AAAA 0000
00972 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01026 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01080 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01134 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01188 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01242 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01296 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01350 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01404 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01458 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01512 0000 0000 00000000 0 AAAAAAAA AAAA 0000
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01566 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01620 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01674 0000 0000 00000000 0 AAAAAAAA AAAA 0000
01728 0000 0000 00000000 .

01761 0000 0000 00000000 .

01794 0000 0000 00000000 .

01827 0000 0000 00000000 .

01860 ---- --=- ==------ -

018983 ---- --=- ==omo--- -

01926 LLL- ---- --L----- -

01959 ---- --=- -=omeme- -

01992 0000 0000 00000000 .

02025 0000 0000 00000000 .

02058 0000 0000 00000000 .

LEGEND single fuse
L : active level low H : active level high
A : active fuse not blown . : active fuse blown

double fuse
0 : neither fuse blown - : both fuses blown
L : first fuse blown H : second fuse blown
A : generate . . propagate
Chip Diagram
| Waitgen |
cpu_clk x---|1 20]---x Vcc
al5 x---|2 19|---x 'rom_cs
al4 x---|3 18|---x ready
al3 x---|4 17]---x
al2 x---|5 16]---x
all x---|6 15]---x waitl
Imemw x---|7 14|---x wait2
Imemr x---|8 13|---x 'ram_cs1
reset x---|9 12|---x 'ram_csO
GND x---|10 11]---x loe

ooobooooboooboooooooooboooobobobOobOoDO cuPLOO
gbobootbooboobooobogoobuoobobooboooooobooobooobo
gooooooooooooobbooobooooboobobbbbbbbobbobobbobon
go

O000D0O0O000DO0OOExpanded Product TermsO 00 0O 0O0O0OD0OODOOOCOODO
00000000 0DO00O000O0DO0bD0ObOOU0OODDAdvanced PLDOOODOOO
O WAITGEN.PLD OO DO UOOOOOOOODOOOOOODODOOOOOOODOoon
gbobooboooooboobooboobobobbooboooooobooobooobo
gooobogooobgooboboboon

goboooboooobooobobooobobooobooooboobbooboooooobon
PALl6LED 0D OO0ODOOOODOOODOODOO0ODOOOODOObDOODODODOOn
gooooooobobobooobobboooobbboooooboooooobbooooo
ooboooOoDOobOooPALIGLBO D ODOOO0ODOOODOOOODODOOOODO
goooboHOOOOOODOoDOOoOooooooooboooorRObDobDOoOoOOoDO
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c=a#b;

goOo0pPALIGLBO DO ODOOODOODOOOOOOOOODODODOOOO0ODOObOODO
gooopooobobooooboorObbObOOobOobOOObDObOOOODODOOOODO
ooooboooboobo

c=>!la&'b

0000000000000 symbol TableD OODOOOODODOODOOOODOOO
goooobopoobooobooboopoboboobobopoobogooobooboooo
gboboootbgopoobooboboobooobobooboooooooobooobooobo
gbooobgoooboooo

gbboootbooboobooobogoboobbooobopoooboboooboobooobo
goooobooboobooobogooboobobooboobooobooboooon
gooooooobobobooobobboooobbboocb0bbooooobooooobo
goooooooboboboooboooobbooooboboboooobobooooobo
gooobibobboobooboobogboobooobgno
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gobobodo PLAOOOODOOODOOO

OO0oooO00ooooooDOoO0 PLACOODO@EOOOOPLADOODOOOODDOOO
gboooboibobo0 PLAOO0ODO0ODLOODOODOOD PLAODOODO PLADOODO
goooboobobobobboobooobbooboobOobooooooDb PLA-ODODOO
O000D000OD0ODOO0O0ODO Berkely PLAOOOODOOOOODODOOOODOOOC
goooooDboob PLA-DOOD0OOO0ODOOODOODOODOOODOOOO

goboooooobobogooboooobobooooobobboooobbomoooo
ooooooooooboooboobooobobo cupLObOOobOoOoOOoDODOOOODO
goooboboboobooboogooboobobobbooboooboooobooobooobo
gooobooboboboobooboobono

O000D000OO00Advanced PLDO O OO0O0ODO)D0ODOODODODO COUNT10.PLDO O
ooooboobobobooboob PLAO0ODODOODODODOODOODODODOOO
gboobgooboboboboobd PLADDOODOODOODOODOD

PLAOODOODOO.OOO.oc0000O0O0O0O0DO.plOO0O0O0ODOOOOOCOOOODODOOO
ANDDO oROOUOO0UOUOO0OODOOOOOOObOOU0OOODObOOANDODODOOD0Om
oooob0o0 obOo0obOoOobOo0obUOOobO0OOobObOOobObOOo-DOobDbOoODbOoRr
gboooboob100b0o0oocoob0oobooobuo ooboobOoooPLADOOO
O0.enddODOOOOC

go0oo0ooon PLA-0D0OD0D0OO0D0O000000000000000

# Berkeley PLA format generated using
# CUPL 3.0 Serial# 9-99999-999
# Device  pl6rp4 Library DLIB-g-24-15
# Created Thu Feb 26 13:45:23 1987
# Name Count10

# Partho  CA0018

# Revision 01

# Date 07/16/87

# Designer Kahl

# Company Assisted Technology
# Assembly None

# Location None

# Inputs 1 Q0 Q1 Q2

# Q3 clr dir

# Outputs Q0.d Q1.d Q2.d Q3.d

# carry carry.oe

a7

.06

.p 18

-00010- 100000

-0--00- 100000

-000101 010000

-10-000 010000

-01-000 010000

-11-001 010000

-001001 010000

-000101 001000

-110000 001000

—01000- 001000

-1-1001 001000

-01100- 001000

-100101 000100

-000001 000100
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-111000 000100
-000100 000100
-1001-- 000010
1---m-- 000001
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