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.PLD
Sl

HL HL

.HEX Hex

JED JEDEC
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9-1 PLD

PLD

Language Preprocessor
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CUPLX .PLD $DEFINE

Parser And State Machine Translator

CUPLA CUPLX

Device Compatible Checker and DeMorganizer

CUPLB (.DL
PLD

CUPLB DeMorganizer

CUPLB

Logic Minimizer

CUPLM CUPLB
Quick Quick-McCluskey Presto
Espresso PAL Quine-
McCluskey PLA
Espresso Espresso
Quine-McCluskey

Fitter And Output File Generator
CUPLC

CUPLC
CUPLC

Configure AdvancedPLD

CUPLC
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CLIPLS File
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nput it File
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JEDES witest
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1-5 CUPL
PLD
DOS
DOS
DOS
Compile PLD
Compile

Generic CUPLC device fitter
AlteraMax

AMD MACH device fitter
Atmel High Density EPLDs
Cypress

ICT EPLD/FPGA's

Intel FLEX

Lattice

Motorola

National MAPL device fitter
Philips PML

Xilinx EPLDs

Simulator
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PLD

CAPITALS
Initial Capital
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EDA

Microsoft Windows

Windows
Windows Users Guide

MicrosoftDOS

IBM PC Microsoft Windows3.1

1486
16MB RAM

800x 600 16
33.5MB

Pentium

16MB RAM
1024x768 256

50MB

Protel
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(Windows95 NT4.0 -
)

< > ¥setup
< > CD-ROM
PLD
Protel
Protel
(
Help-About Set Access Codes
Security Locks
Locks
Un-Lock
Lock
Test
OK Locks
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EDA/Client PLD

PLD EDA/
PLD
PLD 2
Wave
Client Server
EDA Server
Install
EDA/Client Server Install
PLD.INS
OK
NotStarted
PLD
TextExpert Wave
Textedit.INS  WaveINS
PLD
PLD EDA/
TextExpert
PLD
Tools PLD PidTools
PLD
- TextExpert
PldTools
PLD
Client Servers
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EDA Server

EDA Servers TextEdit Configure
Configure Server

Configure Server Toolbars
Resource List Editor

PldTools ResourcesList
Add PldTools Current Available

PldTools
TextExpert

Customize Resources
Client Configure...
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PLD

PLD
TextExpert
PLD
PLD
Wave

PLD

JEDEC

PLD

ASCII
TextExpert

PLD

PLD
PidTools

Compile - PLD
CUPL

Simulate - PLD

Configure - Configure Advanced PLD
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PldTaals

|_—— Configure

\“Simulate

- TextExpert
Configure  Tools
Compile  Simulate

PLD
PLD
.PLD
TextExpert
- PLD
PLD
PLD 4
4
S
.SO
Configure Advanced PLD
Output Format
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Configure Advanced PLD

Optionz | Dutput Formats ]

— Dawnload ——————— ~ Output
[¥ JEDEC. POF, PR =
v = | [~ Palasm PDS " QDIF e |
™" HL (Signetics IFL Devices| [~ Expanded Macra b T ¥lins XNF —
Help |
el flgelt] [ Berkely PLA [” POIF POF
r— Diocumentation File Options [ Enror List LST [T EDIF
[+ Fuse plat in DOC file .
— Simulation
¥ Equations in DOC file ¥ Absolute ABS
3-1 Configue Advanced PLD Output Format
3-1
JEDEC, POF, PRG JEDEC ASCII
JED
NAME
HL HL HL
Signetics IFL
NAME
ASCII Hex ASCIlI-Hex
.HEX
PROMs
NAME
PALASM PDS PAL 3 Monolithic Memories
PALASM
.PDS
Expanded Macro MX
.MX REPEAT

21



Berkely PLA

Error list LST

QDIF

Xilinx XNF

PDIF PDF

EDIF
Equationsin DOC File

Fuse Plot in DOC File

Absolute ABS

PLEASURE Berkely PLA
PLA Berkely
PLA Berkely PLA
PLA
.PLA
QuickLogic QDIF
QuickLogic

QuickLogic  sPDE

XILINX  PDS2XNF

PDIFIN PC-CAPS P-CAD
Schematic Capture
PDIF P-CAD Database Interchange Format

.PDF
PLD
EDIF
Sum-of-products
.DOC
PAL
JEDEC
- IFL
HL
HL O -
JEDEC
PLD

ABS
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Configure Advanced PLD

Configure Advanced PLD

ON
ON

Options

r Output Formats ]

Option Tab

— Target Device

IMach435

Change. ..

[~ UszeVirtual Device [Device Independant]

—Optimizations

[ Share product terms

™ Use Demorgan and polarity bit to find best fit
[ Demorgan all equations and change polarity bit

[™ Keep ®0R [do not expand to &nd-OR]

— Options
[~ Secure Davice

[ Deactivate urnuzed OR terms
[V Suppress praduct terms merging
[ One hat bit state machine

— Logic Minimization

3-2 Configue Advanced PLD

3-2

Use DeMorgan and polarity bit

DeMorgan al equations

Keep XOR

Share Product Terms

Secure Device

XOR

The secure device option adds the necessary

code in the JEDEC download file to

23

Cancel

didlf

Help

Cuick j

MNone

Guick-teCluzky

Presto

Expresso

Options
DEMORGAN
DEMORGAN
AND-OR

XOR




automatically alow the device programmer to
blow the security fuse when programming. This
makes the device non-erasable. Not all
programmers support this option.

Deactivate unused OR terms IFL OR
AND
OR
OR
deactivated
Suppress product terms merging  1FL AND
OR
OR
Quine-McCluskey Expresso
One-hot-hit State Machines FPGA
one-hot-
bit XILINX
one-hot-bit
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Quick
Quine-McCluskey
Presto

Espresso

Quine-McCluskey Presto IFL

ProductTermSharing

None ON
PROMs

33 4

Reduction
Efficiency

Wi Mz M2 11,

Memory
Usage

W1 11 P4 1] K

Execution
Time

W1 Mz 1] i

Lol v el W .TIOML D L

3-3



M1
M2
M3
M4

Quick Minimization
Quine-McCluskey Minimization
Presto Minimization

Expresso Minimization

10
11

A&O
A& 1
A&A
A&IA
A#0
A#1
A#A
A#IA
A& (A#B)
A#(A & B)

> >» +~ >» = >» O >» >» O O B+

3-3

PLD

PLD

Target Device

PLD
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PLD DEVICE
PLD

DEVICE
DEVI CE P16L8;

5 Target
Device

Target Device

Target Device Configure
AdvancedPLD Change Target
Device PLD
Device Type Device Name
OK
- Target Device
PLD PLD Device
Target Device E
Device Type Device Mame DT
ENICE Nnoutes
EPLD A |mach120 = ark
ERASIC rnachi30 Fev Mumber 3 -
FLASH rmachl 31 : Cancel |
FLEx mach210 Fin Count 84 =
FPLA mach215
BAL A | nacrsan Fuze Count 54095 Help |
LATTICE mach230 Term Caunt 720
mach231
MAPL mach3ss T
PalLB-14 hd B machdas ®DIPF (LCC
Yalid Pin Extensions:
I {Left 8ide) D Input of D-type flip-flop 1=
T (Left Side) T input of toggle output flip-flop
L (Left Side) D input of transparent latch
ol (Bight 5ide) 0 output of D-type flip-flop —
La ({Bight Side) Q output of transparent input latch
AP (Left Side) Asynchronous preset of flip-flop
AR (Left 5ide) Asynchronous reset of flip-flop
CE {Left Side) Programmakle clock of flip-flop -
34
Target Device
(CUPL.DL
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PLD

AlteraEP312  Intel5AC312

EP312

Devices. TXT

m
I

Erasable Programmable Logic Device (EPLD)
Generic Array Logic (GAL)

Field Programmable Logic Array (FPLA)

Field Programmable Gate Array (FPGA)

Field Programmable Logic Sequencer (FPLS)
Field Programmable Sequence Generator (FPSG)
Programmable Logic Array (PAL)

Programmable Logic Device (PLD)
Programmabl e Electrically Erasable Logic (PEEL)
Pseudo Logical Device

Bipolar Programmable Read Only Memory (PROM)

PUUUTITITITIG’)

gU

®
I

PAL10L8 P10L8 825100
F100 PROM
1024x8 PROM
RA10P8 10

LCC PLCC

DIP
LCC PLCC
Surface Mount Technology SMT
SMT DIP
PLD
SMT
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DIP lcc P16L8
SMT P16L8LCC

(Virtual Device)

Configure AdvancedPLD
Option Tab  Use Virtua Device

.PLD
VIRTUAL
PLD
PLD
PLD .PLD
- PLD
PldTools Compile
Tools-Compile PLD
Compiling

Configure AdvancedPLD
View Result
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Advanced PLD - Compile [ x|

Statuz :  Compilation Successful Llose |

Pasz

Errar:

¥ Wiew Result

time: 5 zecs -
cuplrm
time: B gecs
cuple

time: O secs

3-5
PLD
PLD
Sl
TextExpert
ABS
Absolute ABS
JEDEC
SO

30

Configure AdvancedPLD

JEDEC



.PLD

.Sl EDA/
.Sl
PldTools Simulate
Advaned PLD-Simulate
.SO
EDA/
View Results Waveform

Advanced PLD - Simulate

Statuz @ Simulation Successful Close |
Pazs

Error :
v “iew Result

wEima
time: 3 secs

total time:
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Waveform Editor

Editor

File-Open.

Open Document

Wave

Type

PLD

ASCII

Wave
Editor
Wave Server
(*.SO

/T a
B
Signals -
T [im
1 [ armd
T rond
T oo
T (D1
T o2
[
Bus _ | [DD ...
Time Base
Time Base

1ns

Signhal Name

D3]

0

Text Expert  Waveform
Wave

oK

| splthe ew

1

T b N T
| J v o,

=
1 H 1 i
A A A A M

el
plit the e verically

Time Base Scale
Status Line
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| -State -unknown
Strencth - Hioh £
[~Strencth - Supply

| Strencth - Resistive

| -=trenth - Driving




Signal Value

Vaue
Time Base Scale

2

L Low
H High
D Driving
S Supply
R Resistive
XX 2

?

37
Waveform Editor 10
Edit-Set Timing Marks
Edit-Jump

Insert-Bus

33

Value
10 16
View-Legend
J
Value
1



Waveform Editor

View-Zoom In

ZoomlIn  Zoom Out

HOME

Waveform Editor

Wave

View-Pane

Active Signal

Panel
Transition

Panel

34

PAGE UP PAGE DOWN

+ View-Zoom Out

Time Base Scale

Waveform Editor Panel

JF
JP
JN

JL

Jump



Waveform Editor

Hide

Hide

Select

35
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PLD

PLD

CUPL

three-state

- Configure AdvancedPLD
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CUPL PLD
PLD

PLD CUPL

CUPL
TMPL.PLD
name
Nane XXXXXX;
Part no XXXXXX;
Dat e XX XX XX;

Revi si on XX;

Desi gner XXXXXX;
Conmpany XXXXXX;
Assenbl y XXXXXX;
Locati on XXXXXX;

For mat XXXXXX;
Devi ce XXXXXX;
41

/**************************************************/
[* */
[* */
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/* */

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

/* Allowabl e Target Device Types: */
/**************************************************/
4-2
/
/

[** lnputs **/

Pi n = ; /* * [
Pin = ; /* */
Pi n = ; /* * [

[** Qutputs **/

Pi n = ; /* */

Pi n = ; /* */

Pi n = ; /* */

Pi nnode ; /* */

Pi nnode = ; /* */
4-3 /

/** Declarations and Internediate Variable Definitions **/

4-4

/** Logic Equations **/

45

PLD
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3 JEDEC ASCII
Hex HL JEDEC

ASCII hex PROM
HL Signetics

Configure AdvancedPLD

®

$define

39



$undef

$define
$include
CUPL
$include
$ifdef S$ifndef SPelse $Pendif
$ifdef $else $endif
$ifdef
$ifndef
$ifdef $ifdef  $ifndef
False $else  $endif
$endif $ifdef
$ifndef
$ifdef  Sifndef
$endif
$DEFI NE Prototype X /* define Prototype*/
$| FDEF Pr ot ot ype
pin 1 = menreq; /* nmenory 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 = menreq; /* nmenory request on */
[* pin 2 of PCB */
$ENDI F
4-6
CUPL $repeat  $repend
FOR Fortran
DO $repeat  $repend $repeat

40




CUPL

FI ELD sel = [in2..0] FIELD sel = [in2..0];

$SREPEAT i = [0..7] loutO0 = sel:"'h'0 & enabl e€;

lout{i} =sel:"h'{i} &enable; 'outl =sel:'h'1 & enabl e;
$REPEND lout2 = sel:"h'2 & enabl e;

lout3 = sel:'h'3 & enabl ¢;
lout4 = sel:'h'4 & enabl ¢;
lout5 = sel:'h'5 & enabl ¢;
lout6 = sel:'h'6 & enabl ¢;
lout7 = sel:'h'7 & enabl ¢;
4-7 repeat $repend
$macro  $mend $macro
$mend
(MX

$MACRO decoder bits MY_X M_Y MY_enabl e;
FI ELD select = [MW_Y{bits-1}..0];

$REPEAT i = [0..{2**(bits-1)}]
IMY_X{i} = select:"h'{i} & MY_enabl e;
$REPEND
$MEND

_/* Other CUPL statenents */
decoder (3, out, in, enable); /*macro function call*/

4-8 $macro $mend

MIN MIN

0 4 Configure AdvancedPLD

4-1 Configure AdvancedPLD

0 None

1 Quick

2 Quine-McCluskey

3 Presto

41




4 Expresso

4-1
M N async_out = O; /* */
M N [outa, outb] = 2; /* 2 */
M N count.d = 4; /* 4 */

4-9

MISER TURBO
FUSE

FUSE(101, 1); /* Turbo */
FUSE( 102, 0) ; [* M ser */

4-10 FUSE
CUPL

CUPL

CUPL
CUPL
/
VIRTUAL

42




32
0 232-1 4
2 8 10 16
16
10 2 8 16
dont care(X)
10
'b'0 2 0
'‘B'1101 2 13
'0'663 8 435
'D'92 10 92
'h'BA 16 186
'‘0O'[300..477] 8 ( ) 192..314
'H'7FXX 16 ( ) 32512..32767
4-2
FIELD
FIELD
32
AO 0
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FI ELD ADDRESS
or
FI ELD ADDRESS

[A7, A6, A5, A4, A3, A2, Al, A0];

[A7..0];

FI ELD Mode = [Up, Down, Hold];

4-11 FIELD

CUPL

NOT AND OR XOP 4

! 1A NOT 1

& A&B AND 2

# A#B OR 3

$ A$B XOR 4
4-3

$repeat  $macro 6

* % 2* * 3 1

* 2% 2

/ 42 2

% 9%8 2

+ 2+4 3

- 4 3
4-4

$repeatSmacro

LOG2 2

LOGS8 8

LOG16 16



LOG 10

4-5
LOG
LO&2(32) = 5 <==> 2**5 = 32
LOG2(33) = ceil (5.0444) = 6 <==> 2**6 = 64
cel(x) x
4-12
OUT_WaR.OE
IN_vaFd
OUT_VAR.SP
1]
IN_vaFd FUSE
[N_WaRE. D ARRAY OUT_VAR.D SP I
IN_viFd _
G —{ o[
OUT_VAR CK
L D > AR
OUT_VAR.AR
|7IIILIT_1.-'P.H {defult feedbac k)
OUT_WAR.10 {alternate feedback)
OUT_WAR.D = IN_WART & OUT_VAR
FIIN_VARZ & [N_VARZ.DO
#1IN_VART & OUT_WaR 10
4-12

CUPL

['] var [.ext] = exp ;

var

45




.ext

exp
!
APPEND
APPEND
OR APPEND
APPEND
1
2
8 3 2 10
16 4 2
2 1
2 0
2 X
AND

The equality operator can also be used with a set of variables that are to be
operated upon identically. For example, the following three expressions

46



[ A3, A2, AL, AO] : &
[ B3, B2, B1, BO] : #
[C3,C2,CL, C0]:$

are equivalent respectively to:

A3 & A2 & A1 & AD
B3 # B2 # Bl # BO
GBs2s$Cls @

FI ELD address = [ A3..A0]
RANGE

sel ect = address:[C..F] ;

sel ect = address: C # address: D # address: E # address: F;

CUPL TABLE

dont-care

hex-to-BCD

FIELD input = [in3..0] ;

FI ELD 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;
}

AMD/MMI
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4-13 CUPL 6

Inpus Hon -Reqiste ed Oytpys -
CORBINATORIAL Regisemd Dutpyts

LG » STORAGE . >

REGISTERS St Efts -

Wi mh mald

4-13
AND-OR
Tpd nsec
Tpd
Tco nsec
Tco
CUPL
SEQUENCE
SEQUENCE
SEQUENCE SEQUENCED
SEQUENCEJXK SEQUENCERS SEQUENCET

48



SEQUENCE state var _list {
PRESENT state_nO
I F (conditionl) NEXT state_ni;
I F (condition2) NEXT state_n2
DEFAULT NEXT state_ nO;
PRESENT state nl
NEXT state_n2;

PRESENT state_nn statenents ;
}

state var_list
state n state variable list
state n PRESENT
next
CUPL PLD

TRUE

CONDITION

49

SEQUENCE

QUT out _nO;

TRUE



CONDI TION  {
| F exprO QUT var ;

I F exprn QUT var ;
DEFAULT OQUT var ;

}
CONDITON
DEFAULT
FUCTION
FUNCTI ON name ([ paraneterO,....,paranetern])
{ body }

body

ho
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STATE DIAGRAN
ICOIN

LUPL SYNTAX

Sequence LOCK {
Present LOCKED

....... [fCOIN Newt OFEN

if COIN Mewt LOCKED

P resznt OPEN

COIN

WA LE_THRU i

_______ [T'WALK_THRU Next LOCKED
------- Default Next OPEN

----  Out CHNT_FULSE

4-14

atrn EmdHompd

CUPL

TURNSTI L. PLD

*/

Nane Turnstil;

Par t no FLO0001;

Dat e 03/ 06/ 89;

Desi gner R Tei xeira,;

Conpany LDl ;

Locati on D21;

Assenbl y Exanpl e
/*****************************************************/
/*

/* CUPL */
[ * */
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/* */
/*****************************************************/

/* Target Devices: Pl6R4 */

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

/* lnputs: define inputs to Turnstile controller */

Pin 1 = CLK;

Pin 2 = WALK_THRU,

Pin 3 = CON,

/* CQutputs: define outputs as active H |evels
............................... */

Pin 14 = CNT_PULSE;

Pin 15 = LOCK;

/* Logic: Subway Turnstile exanple expressed in CUPL */
$DEFI NE LOCKED ' b' 0

$DEFI NE OPEN 'b'1

Sequence LOCK{

Present LOCKED
if CON Next OPEN,
if TCON Next LOCKED;

Present OPEN
i f WALK THRU Next LOCKED;

Def aul t Next OPEN,
Qut CNT_PULSE;

4-15 TURNSTIL.PLD
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Step 1.
Step 2.
Step 3.
Step 4.
Step 5.
Step 6. PLD
Step 7.
Step 8.
Step 9.

Step 1 -

(PLD)
ROM RAM CPU

? READY
ROY  AWENR

RESET I i

=
¥y Y
=

=

Yy

DlD

Yy
Bg g:=~ _¢B§§r '¢E§§}

e AT on B e

5-1

PLD CPU

ROM PROM

PLD
CPU CPU CPU
ROM RAM

52 CPU ROM
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FFFF
3000
Ram i
2800
R0
2000
1000 — RO
000
b e
5-2
16 PLD
ROM PLD ROM 1CPU
5-3
i) 2 i
CPU_CLE I I | I I I I |
s 1q e GPIADODRESE WALID e
IMEMP - .
WalTi /I

WaT2 / \
TROM_CS 4‘1{/

I ]
R EALH Aiz (hl-/ = iz

Wl 5H vnd T Ty Dy

5-3

CLOCK

CPU
ROM
IMEMR
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IMEMR ROM
IROM_CS CPU READY LO
IROM_CS CPU
1 WAIT1 1CPU WAIT2
2 1CPU
CPU READY HI CPU
IMEMR
IROM_CS
CPU
3 WAIT1 WAIT2
CPU
Step 2 -
PLD
CUPL
PLD TMPL.PLD Text Expert
TMPL.PLD SAMPLE.PLD
54 SAMPLE.PLD
TEMPLATE FI LE
Narme XXXXX;
Part no XXXXX;
Dat e XX/ XX XX
Revi si on XX
Desi gner XXXXX
Conpany XXXXX;
Assenbl y XXXXX
Locati on XXXXX
/****************************************************/
/* Title Bl ock */
/* * [
/* * [

/* Al owabl e Target

/** **/

I nput s
Pi n
Pi n
Pi n ;

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

Devi ce * [

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

/* */
/* */
/* */
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Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
/[** Qutputs **/
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
Pi n = ; /* */
/** **/
5-4 SAMPLE.PLD
XXX PLD
[
55

SAMPLE. PLD
Narre Sanpl €;
Part no P9000183;
Dat e 07/ 16/ 87;
Revi si on 02;
Desi gner GCsann;
Company ATl ;
Assenbl y PC Menory;
Locati on U106;

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

/*
/*

RAM

8Kx8 ROM 2Kx8
*/

56

*/




/* READY */
/* ROM 1CPU */

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

5-5 SAMPLED.PLD

Step 3 -

SAMPLED.PLD

MEMADR
FI ELD MEMADR = [ Al5..11] ;

51 RAM
MEMW MEMR

MEMREQ

MVEMREQ = MEMW # MEMR ;

MEMREQ
MEMW#MEMR
5-3 ROM
IMEMR ROM
ROM_CS
IMEMR ROM
SELECT_ROM

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

ROM_CS
PLD
4-8MHz

SELECT_ROM
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SELECT_ROM ROM

ROM_CS
ROM CS = SELECT_ROM ;
2 RAM RAM CSO RAM_CS1 MEMREQ
16
CUPL
RAM CSO = MEMREQ & MEMADR : [2000..27FF];
RAM CS1 = MEMREQ & MEMADR : [2800..2FFF];
5-3 CPU
ROM WAIT1
WAITLD PLD
WAl T1. D = SELECT_ROM & ! RESET :
WAITL.D IRESET AND AND
RESET
WAIT1 WAIT2 WAIT1
WAIT2.D WAIT2D ROM CPU
WAl T2. D = SELECT_ROM & WAI T1 ;
5-3 SELECT_ROM
ROM MEMR
READY. OE = SELECT_ROM ;
READY
1CPU
READY
WAIT2 READY

READY = WAI T2;

Step 4 -
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56 PLD

READY

PAL16R4

IFL825155

PLD

PAL16R4
PLD
k=] 211 WO (19 'ROM_CS
4 31 fo1a REA LY
a3 411
a2 51
Lkl Bl RO[1s WaIT
Ro(14 WAIT2
IMEMW 7|1
IMEME &1 FfO13 1RAM_CE
IRESET 9| FO (12 |RAM_CE0
N 0E
CPU_CLE 1 B‘I
wmph P bl rda
5-6
3
CPU
2
WAIT2
READY
11
11
11
7
32
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READY
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PAL16R4
825155
Step3

Step 5 -
56

JK
WAIT1  WAIT2
PAL16R4 825155

SAMPLE.PLD Allowable Target Device Types

pal 16r4, 82s155

5-7
SAMPLE PIN ASSIGNMENTS
[** Inputs **/
Pinl =cpu_clk /¥ CPU clock
Pin[2..6] =[al5..11]; /¥ CPU Address Bus
Pin[7,8] =![memwmemr] ; /* Memory Data Strobes
Pin9 =reset ; /¥ System Reset
Pin 11 =loe /* Output Enable

[**  Outputs **/

Pin 19 =lrom_cs
Pin 18 = ready
Pin 15 =waitl
Pin 14 = wait2

Pin[13,12] = ![ram_csl..0]

; /* ROM Chip select
; /* CPU Ready signal
; [* Start wait state
; /* End wait state

; /* RAM Chip selects

*/
*/
*/
*/
*/

*/
*/
*/
*/
*/

5-7 SAMPLE.PLD

extrapin=;
5-8 SAMPLE.PLD
SAMPLE. PLD
Nane Sanpl e;
Part no P9000183;
Dat e 07/ 16/ 87;
Revi si on 02;
Desi gner Gsann;
Conpany ATI ;
Assenbl y PC Menory;
Locati on U106;
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/****************************************************/

/* 8Kx8 ROM 2Kx8 */

[ * RAM */

/* READY */

/* ROM 1CPU */
/* */

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

/** Al l owabl e Target Device Types : PAL16R4, 82S155 **/

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

[** Inputs **/
Pin1 = cpu_cl k; /* CPU cl ock */
Pin[2..6] =[al5..11]; /* CPU Addr ess Bus */
Pin[7,8] = [ menw, menr] ;

/* Menmory Data Strobes (active |ow)*/
Pin9 = reset; /* System Reset */
Pin 11 = loe; /* Qutput Enable (active |ow) */
[** Qutputs **/
Pin 19 = lromcs; /* ROMchip select (active |ow)*/
Pin 18 = ready ; /* CPU ready */
Pin 15 =waitl ; /* Wit state 1 */
Pin 14 = wait2 ; /[* Wit state 2 */
Pin [13,12] = ![ramcsl..0] ;

/* RAM chip select (active low */

/* Declarations and I nternedi ate Vari able Definitions */
Field memadr = [al5..11] ; /* Gve the address bus */
/* the Name "nmemadr" */

menreq = memw # nmenr /* Create the internediate */
/* variable "nemeq" */
sel ect_rom= menr & nmenmadr:[0000..1FFF] ; /* = romcs */

/** Logic Equations **/

romcs = select_rom

ram csO = nemreq & memadr:[2000..27FF] ;
ramcsl = nemreq & memadr:[2800..2FFF] ;

/* read as: when select romis true and reset is false */
waitl.d = select _rom& !reset ;

/* read as: when when select _romis true and waitl is true

*/

/* Synchronous Reset */
wait2.d=select_rom&waitl; /* wait1del ayed */

ready.oe = select_rom ; /[* Turn Buffer off */
ready = wait2 ; /* end wait */
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5-8 SAMPLE.PLD

Step 6 - PLD

SAMPLE.PLD
PAL16R4

PLD Configure Advanced PLD

Absolute ABS - SAMPLE.ABS

Fuse Plot in Doc File and Equationsin Doc File - SAMPLE.DOC

Error List LST - SAMPLE.LST

JEDEC - SAMPLE.JED

JEDEC
JEDEC
- SAMPLE.JED
NAME
SAMPLE
PLD
Configure Advanced PLD
OK
SAMPLE.PLD PldTools
Compile
The Advanced PLD - Compiling
Info
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SAMPLE.LST SAMPLE.DOC Text Expert

SAMPLE.LST

SAMPLE. LST

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

Co

pyright (C 1996 Protel International

CREATED Thur Jan 14 08:42:12 1990

LI

Oa b wWNER

STI NG FOR LOG C DESCRI PTI ON FI LE: sanpl e. pl d;

: Nane Sanpl e;
:Partno P9000183;

: Dat e 07/ 16/ 87,

: Revi si on 02;

: Desi gner Gsann;

: Conmpany ATl ;

: Assenbl y PC Menory;
:Location U106;

:/**************************************************/
:/* Thi s devi ce gener at es chi p sel ect signals for one */

:/* 8Kx8 ROMand two 2Kx8 static RAMs. It al so drives */
:/* the system READY line to insert a wait-state of at

:/* | east one cpu clock for ROMaccesses */
:/**************************************************/

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

:/** Al'l owabl e Target Devi ce Types : PAL16R4, 82S155 **/
:/**************************************************/
2/**  Inputs **/

:Pin1 =cpu_clk ; /* CPU cl ock */
:Pin[2..6] =[alb..11] ; /* CPU Addr ess Bus */
:Pin[7,8] =![menmy, menr] ; /* Menory Data Strobes */
:Pin9 = reset ; /* System Reset */
:Pin 11 = loe ; /* Qutput Enable */
S/** Qutputs **/

:Pin 19 =lromcs ; /* */
:Pin 18 = ready ; /* */
:Pin 15 =waitl ; /* */
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32:Pin 14 = wait2 ; [ * */

33:Pin [13,12] = ![{ramcsl..0] ; /* */
34

35:/* Declarations and Internedi ate Vari abl e Definitions
*/

36:

37:Field memadr =[alb..11] ; /* G ve the address bus */
38: /* the Name "nemadr" */
39:

40: menr eq = menw # nmenr ; /* Create the internediate */
41: /* variable "nemeq" */
42:

43:sel ect_rom= nenr & nenadr:[0000..1FFF] ; /* = romcs
*/

44:

45:/** Logi ¢ Equations **/

46:

47:romcs = select_rom

48:ram csO menr eq & menmdr: [2000..27FF] ;

49:ramcsl menr eq & menmdr: [ 2800. . 2FFF] ;

50:waitl.d select_rom & !reset ;

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

Jedec Fuse Checksum (4D50)

Jedec Transmit Checksum (E88F)

5-9 SAMPLE.LST

5-10
SAMPLE. DCC
kkhkhkkhkhkkhkhkkhkhkhkdhkhkkhkhkkhkhkkhkhkkhkhhkdhhdhkhdhkhkhkhkkhkhhkdhhkdhkhdkhkdkhkkhkhkkhkhhrkdkhrdhxkhdkxk*x
Sanpl e
kkhkhkkhkhkkhkhkkhkhkhkdhkhkkhkhkkhkhkkhkhkkhkhhkdhhdhkhdhkhkhkhkkhkhhkdhhkdhkhdkhkdkhkkhkhkkhkhhrkdkhrdhxkhdkxk*x
CUPL 4. XX Serial # XX- XXX- XXXX
Devi ce pl6r4 Library DLIB-d-26-11
Creat ed Mon Aug 20 10:48:32 1990
Nane Sanpl e;
Part no P9000183;
Dat e 04/ 1/ 90;
Revi si on 02;
Desi gner Gsann;
Conpany ATI ;
Assenbl y PC Menory;
Locati on U106;
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sel ect_rom =>
lald & 'ald4 & 'al5 & nmenr

wait2.d =>
' menr
# alb
# al4d
# al3
I'wai t

memadr =>
als, al4, al3, al2, all

ready =>
I'wait2

ready. oe =>
lal3 & 'ald4 & 'al5 & nenr
romcs =>
lal3 & 'ald4 & 'al5 & nenr
nmenreq =>
menw
# menr

ramcs0 =>
lall & 'al2 & !'al3 & !'al4 & !al5 & menw
# lall & 'al2 & 'al3 & !'ald & !'al5 & nenr

ramcsl =>
all & 'al2 & al3 & 'al4 & !al5 & nenw
# all & 'al2 & al3 & !'ald & 'al5 % nmenr

romcs.oe =>
1

ram cs0.oe =>
1

ramcsl.oe =>
1
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Synbol Tabl e

Pin Variable Pterns Max Mn
Pol Nane Ext in Used Pterns
Level
waitl 15
waitl d 15
al | 6
sel ect _rom 0
wai t 2 14
wai t 2 d 14
al2
al3
al4g
als
! oe
! menr
memadr
r eady
r eady oe
! memy
cpu_cl k
! romacs
reset
menr eq
! ram csoO 12
! ramcsl 13
romcs oe 19
ram csoO oe 12
ramcsl oe 13

= !
1
1

[

™ 0
=t
=t
=t

= !
~
[N

O(QI(BH\IHHOOOHI\)O.)#O‘I

DU <K<K <K<I XTI <K<K KKK XK T <<IXKL (g
o)

PR RNMNN
N N
OO0O0ORr R

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

0032 -X---X---X-=-=--==-=------ X---=---
0064 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
0096 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
0128 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
0160 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
0192 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
0224 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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Pin #18

0256
0288
0320
0352
0384
0416
0448
0480

SX- e X- e Xmmmmmm oo X------

XXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXKXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXX XXX XXX XXX XX

Pin #17

0512
0544
0578
0608
0640
0672
0704
0738

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXKXXXXXXXXXXX

Pin #16

0768
0800
0832
0864
0896
0928
0960
0992

XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXKXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXKXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Pin #15

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Pin #14

XXX XXXXXXXXXXXXXXXXXX XXX XXX XXX XX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
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Pin #13

1636 ----cccc e
1568 -X---X--X----X--X----X----------
1600 -X---X--X----X--X-------- X-==mm s

1632 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1664 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1696 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1728 XXXXXXXXXXXXXXKXXKXXXXXXXXXXXXXXXX
1760 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Pin #12

1792 - --ciii e
1824 -X---X--X----X--X----X----------
1856 - X---X--X----X--X-------- X-==mm s

1888 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1920 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1952 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
1984 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
2016 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

|  WAITGEN |
cpu clk x-] 1 20 | -x VCC
als x[| 2 12 | -x 'romcs
al4d x[| 3 12 | -x ready
al3 x[| 4 1% | - x
al2 x[| 5 1% | - x
all x[| 6 12 [-x waitl
!nEnM/J—| 7 J4 [ -x wait?2
I menr J—| 8 J3 | -x 'ramcsl
reset J—| 9 JZ |-x 'ramcsO
G\D x!|10 12 | -x !oe

5-10 SAMPLE.DOC
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PAL16R4

WAIT1D WAIT2D
5
Step 7 -
PAL16R4
SAMPLE.S|
SAMPLE.ABS
5-11
Nane Sanpl e;
Par t no P9000183;
Dat e 07/ 16/ 87;
Revi si on 02;
Desi gner GCsann;
Conmpany ATl ;
Assenbl y PC Menory;
Locati on U106;

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

/* Thi s devi ce generates chip sel ect signals for one */
/* 8Kx8 ROM and two 2Kx8 static RAMs. It also drives */
/* the systemREADY line to insert a wait-state of at */

/* |l east one cpu clock for ROM accesses */
/***************************************************/

ORDER:
cpu_clk, 9%, al5, 9w, al4, %,
al3, w2, al2, %, all, 9%,
'menmw, %, !nmenr, %, reset, %2, !oe,
%, !'ramcsl, %, !ramcsO, %, !romcs, %,
waitl, %, wait2, %, ready;
VECTORS:
/* 123456-1 eave six blanks to allow for nunbers in .SO
file */
$nsg " Power On Reset "
OX XX X X1 110 HHH* * Z
$nsg " Reset Flip Fl ops "
C X XX X X 1100 HHHLL Z
$nsg " Wite RAM "
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0001 0O0O01O00O0 HL HLIUL Z
$msg " Read RAMD "

00 01 001O0O00O0 HLHLL Z

$msg " Wite RAML "
0001010100 L HHLL Z

$msg " Read RAML "
0001011000 L HHLL Z

$msg " Begi n ROMr ead "

0 00OO0OO0OOT1O0O0TO0 HHLULTLIL

$nsg " Two clocks for wait state, Then drive READY Hi gh
$repeat 2;
C0O0O0OOOT1O0O0OTPO HHL * *» *
$msg " End ROM Read "
0 000OO0OOT11O00O0 HHHHHZ
$msg " End ROM Read

C0O0O0OOO0OTI1T1O0O0 HHHLL Z

5-11 SAMPLE.SI

ORDER
VECTORS 3
SAMPLE.SI SAMPLE.PLD
Text Expert SAMPLE.PLD SAMPLE.SI
SAMPLE.SI
512
Nane Sanpl e;
Part no P9000183;
Dat e 07/ 16/ 87;

Revi sion 02;

Desi gner  Gsann;
Conmpany ATl ;
Assenbly PC Menory;
Locati on U106;

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

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

5-12 SAMPLE.SI

ORDER SAMPLE.PLD

CPU_CLK
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%

IOE 'RAM_CS1 4
ORDER

ORDER:
CPU CLK, %, Al5, %, Al4, %,
Al3, %, Al12, %, ALL, 9%,
I MEMN %2, ! MEMR, %, RESET, %, !CE,
%, 'RAM CS1, %, !'RAM CSO, %, !'ROM CS, %
WAl T1, %, READY,

ORDER 11 5-11
VECTORS
.SO ORDER
ORDER
$MSG
ORDER
Power On Reset
$nmsg " Power On Reset "
OXXXXX1110HHH=* * Z
X H L

*) WAITL WAIT2

5-13

/* 123456-| eave six blanks to allow for nunbers in .SO

file */

$msg " Power On Reset "
OX X X X X 1110 HHH* * Z

$nsg " Reset Flip Fl ops "
CX X X X X 1100 HHHLL Z
$meg " Wite RAMD "
0001 0O0O01O00O0 HL HLIUL Z
$msg " Read RAMD "
0001 0O01O0O0TO0 HL HLIUL Z
$msg " Wite RAML "

0001010100 L HHLL Z
$msg " Read RAML "
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0 001011000 LHHL L Z
$msg " Begi n ROMr ead "

0 00O0O0OO0OOT1O0O0TO O HHLULTLTL
$nsg " Two clocks for wait state, Then drive READY Hi gh

$r epeat 2;
C0O0OO0OOUOTZ11O0O0TO0 HHL *» * =
$nmsg " End ROM Read ",
0O 00O O0OOT1100 HHHHHZ
$msg " End ROM Read "
C0O0O0OOTZ 1100 HHHLTL Z
5-13
$REPEAT 8
2 WAIT1 WAIT2 READY 8
CPU _CLK 0
0
VECTORS
Step 8 -
SAMPLE.SO
SAMPLE.PLD
PldTools Simulate
Advanced PLD-Simulate Info
View Results
Waveform Editor
5 SAMPLE.SO ASCII Text Expert
5-14 SAMPLE.SO
SAMPLE. SO

Csl M CUPL Si nul ati on Program
Version 4. XX Serial # XX- XXX- XXXX
copyright (c) 1996 Protel International
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CRI
. Nane
Part no
Dat e

Revi si on
Desi gner
Conpany
Assenbl y
Locati on

ooNoIRrwNE

[

TED Thur Aug 20 009:

34:16 1990
Sanpl e;
P9000183;
07/ 16/ 87;
02;

Gsann;

ATl ;

PC Menory;
U106;

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

11: /*Thi s devi ce generat es chi p sel ect si gnal s for one*/

12: /*8Kx8 ROMand t wo 2Kx8 st ati c RAMs.
/*the system READY |ine to insert a wait-state of

13:

at */

14:
15:

/*1 east one cpu clock for

ROM accesses

It al so drives*/

*/

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

/

16:
17: ORDER:
18: cpu_clk, %, al5, 9, al4, %,
19: al3, %, alz2, 9%, all, %,
20: 'menmw, %, !'nmenr, 9%, reset, %, !oe,
21: %, !'ramcsl, %, !ramcs0O, %, 'romcs, %,
22: waitl, %, wait2, %, ready;
23:
Simul ation Results
[
c rr |
p a ar
u o mmo w w r
_ m m e __ ma a e
c a aaaa&e e s ! c c _ i i a
Il 11 1 1 1 mme o s s ¢ct t d
k 54 3 2 1 wr t e 1 0 s 1 2y
Power On Reset
0001: O X X X X X1 1 10 HHHX X Z
Reset Flip Flops
0002: C X X X X X 1 1 0 O HHHLIL Z
Wite RAMD
0003: 0 0 01 0 0 O1O0UO HLHLL Z
Read RAMD
0004: 0 0 01 0 01 00O HLHLL Z

Wite RAML
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0005: 0 0 01 01 0100 L HHLL Z
Read RAML

0006: 0 0 0 1 0 1 1 0 0 O L HHLL Z
Begin ROM read

0007: 0 0 0 0O 0O O1 0O0O HHLULTLIL
Two clocks for wait state, Then drive READY Hi gh

0008: C 0 0O O OO1L OO0 HHLHLL

0009: C 0 O OOO1L OO0OTUDO HHLHMHH
End ROM Read

0010: 0 0 0O 0O O O1 1 00O HHHHHZ
End ROM Read

0011: C 0 0 0 0 01 1 0 O HHHLL Z

5-14 SAMPLE.SO

SAMPLE.SO 5-11 SAMPLE.SI $REPEAT
8 9
SAMPLE.S| WAIT1  WAIT2 READY
STEP6
JEDEC Configure Advanced
PLD JEDEC

5-15 SAMPLE.JED

SAMPLE. JED
CUPL 4. XX Serial# XX- XXX- XXXX
Devi ce pl6r4 Library DLIB-d-26-11
Creat ed Thur Aug 20 09:52:02 1990
Narme Sanpl e
Partno P9000183
Revi si on 02
Dat e 12/ 16/ 89
Desi gner Gsann
Conpany ATI
Assenbl y PC Menory;
Locati on U106;
* QP20
*QF2048
*Q0
*FO

*L00000 1111211112111211121112111111111111
*L00032 1011101110112111121111111110111111
*L00256 1011101110112111121111111110111111
*L00288 11111111111111111111111011111111
*L01024 11111111211112111121111111101111111
*L01056 01111111211112111121111111111111111
*L01088 111101111111111121111111111111111
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*L01120 1111111101111111211112111111111111
*L01152 111111111111111121111111111110111
*L01280 1111111121111211111111111101111111
*L01312 011111112111121111211112111111111111
*L01344 11110111111121111211112111111111111
*L01376 1111111101112111121111111111111111
*L01408 111111112111111111110111111111111
*L01536 1111111121111111121111111111111111
*L01568 10111011011110110111101111111111
*L01600 10111011011110110111111110111111
*L01792 11111111111111111111111111111111
*L01824 10111011011110111011101111111111
*L01856 10111011011110111011111110111111
*CADR0

*V0001 OXXXXX1L11NOHHXXXXZHN

*V0002 CXXXXXLLONOHHLLXXZHN

*V0003 000100010NOLHLLXXZHN

*V0004 000100100NOLHLLXXZHN

*V0005 000101010NOHLLLXXZHN

*V0006 000101100NOHLLLXXZHN

*V0007 000000100NOHHLLXXLLN

*V0008 CO0000100NOHHLHXXLLN

*V0009 CO00000100NOHHHHXXHLN

*V0010 0000001 10NOHHHHXXZHN

*V0011 CO0000110NIHHLLXXZHN

*3152

5-15 SAMPLE.JED

Step 9 -

SAMPLE.SO
Waveform Editor

File-Open
Open Document Editor Wave
Wave Wave Server

Type PLD Simulation *.S0
SAMPLE.SO OK

Waveform Editor
A Quick Tour of AdvancedPLD
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PLD
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A w DR

CUPL

(GATES.PLD)
TTL (WGTTL.PLD)
2 (FLOPS.PLD)
(COUNT10.PLD)
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PLD
a
| Znhor
b
. )
| ar
) -
a
| har
)
a
L ar
) -
3 ' | and
h PE—
: ' L nand
tl [E—
b _>37 | imb
a >37 L imam
Haphpdia
3-16
AND
AND
4-17 CUPL ( PLD
GATES.PLD)
GATES. PLD
Name Gat es;
Part no CA0001;
Dat e 07/ 16/ 87;
Desi gner G Wol hei ser;
Conmpany ATl ;
Locati on San Jose, CA. ;
Assenbl y Exanpl e

/******************************************************
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/
/* */
/* This is an exanpl e to denonstrate how Advanced PLD */
/* conpiles sinple gates */
/* */
/*****************************************************/

/* Target Devices: P16L8, P16P8, EP300, and 82S153 */

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

/* lnputs: define inputs to build sinple gates */
Pin 1= a;

Pin 2 = b;

/* CQutputs: define outputs as active H |evels

For PAL16L8 and PAL16LD8, De Morgan's Theoremis
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: exanpl es of sinple gates expressed in CUPL */

inva = !a; /* inverters */
invb = !b;
and = a & b; /* and gate */
nand = !(a & b); /* nand gate */
or = a # b; /* or gate */
nor = !(a # b); /*nor gate */
xor = a $ b; / *exclusive or gate */
xnor =1!(a $ b); / *excl usive nor gate */
4-17 (GATES.PLD)
PLD
Partno
PLD Data
Designer
Assembly
PLD PC
ASSY Location PLD
PC LOC
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Logic
a
PAL16L8 PAL16LD8
OR
or =a#b,;
)
or =>la &'b
(GATES.DOC)
GATES.PLD
Configure Advanced PLD
Equationsin Doc File
(GATES.PLD)
Fuse Plot in Doc File .DOC
Absolute ABS.
GATESABS
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GATES.JED
Change Target
Device Device Type 19
P16L8
OK
.PLD (GATES.PLD)
PldTools Compile
PAL16L8 GATES.PLD
GATES.DOC GATESABS GATES.JEC
GATES.DOC GATES.DOC
GATES.PLD
Configure Advanced PLD
Error list LST format
GATES.LST
PLD PLD
GATES.PLD PLD
GATES.JED
( )
GATES.SI PLD
PLD
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4-18 GATES.SI

CUPL
GATES.ABS
Gates.PLD  EDA/
Gates.S|
Sl
PldTools Simulate
JEDEC
4-18 (GATES.SI)

Nane Gat es;
Part no 000000;
Revi si on 03;
Dat e 9/ 12/ 83;
Desi gner CUPL Engi neeri ng;
Conpany Protel International.;
Locati on None;
Assenbl y None;
/*****************************************************/
[ * */
/* This is a exanpl e t o denpbnstrate howthe Conpil er*/
/* conpi |l es si npl e gat es. */
[ * */

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

/ *Tar get Devices: P16L8, P16LD8, P16P8, EP300, and2S153 */

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

/* Order: define order, polarity, and output */
/* spacing of stinmulus and response val ues */

Oder: a, %, b, %, inva, %3, invb, %, and, %8,
nand, %, or, %8, nor, %, xor, 9B, Xnor;

/* Vectors:define stinmulus and response val ues, wth
header */

/* and i nternmedi ate nmessages for the sinmulator |isting*/
/* Note: Don't Carestate (X) oninputsisreflectedin */
/* outputs where appropriate. */

Vect or s:

$msg "

$msg " Simpl e Gates Sinulation";
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$meg "

$msg " inverters and nand or nor Xor

xnor

$neg "ablal!'b a&bl!(a&b) a#bl!(a#b) a$b!(a
$b)";

$BQ - - - m- meeee mmeeee aeoe aeaaoo o -

00
01
10
11
1X
X1
0X
X0
XX

HHLHLHLH
HLLHHLHL
LHLHHLHL
LLHLHLLH
LXXXHLXX
XLXXHLXX
HXL HXXXX
XHLHXXXX
XXXXAKXXX

4-18 Gates (GATES.SI)

4-19 (GATES.SO)

e
PBoo~v~ourwneR

PR R R E R
No o N wN

: Nane Gat es;
:Partno 000000;
. Revi sion 03;

Dat e 9/ 12/ 83,

: Desi gner CUPL Engi neeri ng;

: Conpany Protel International;
:Location None;

: Assenbl y None;

:/*******************************************************/
i */

:/* This is a exanple to denonstrate how the Conpiler */
:/* conpiles sinple gates. */

i */
:/*******************************************************/

:/* Target Devices: P16L8, P16LD8, P16P8, EP300, and 82S153*/

[En
©

NN NN B
WNRP oo

NN N
o gk

:/*******************************************************/
i

* Order: define order, polarity, and output

* spacing of stinulus and response val ues

*/
:Order: a, 9%, b, %, inva, 93, invb, %, and, 93,

nand, %, or, %8, nor, %, xor, %8, xnor;

)
~
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28:/

*

29: * Vectors: define stinulus and response val ues, w th header
30: * and i nternedi ate messages for the simulator listing.
31 *
32: * Note: Don't Care state (X) on inputs is reflected in
33 * out puts where appropri ate.
34: */
35:
Simul ation Results
Sinple Gates Sinple Simulation
inverters and nand or nor Xxor Xxnor
aalal'!b a&b !(a&b) a#b ! (a#b) a$b ! (a$h)
0001: 00 HH L H L H L H
0002: 01 HL L H H L H L
0003: 10 LHL HH L H L
0004: 11 LLH L H L L H
0005: 1 X L X X X H L X X
0006: X1 XL X X H L X X
0007: OX HX L H X X X X
0008: X0 XHL H X X X X
0009: XX X X X X X X X X
4-19 Gates (GATES.SO)
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2-TTL PLD

PLD TTL
TTL PLD
6-3 TTL
] ]
C = C
E E
C=b & B C=! s # IB)
& &
C = C
E E
C=lia & B) C=l0#1B
4 — A
C = C
BE—_; E
C=lo & 1B C=lin & BY
n— 8
C = C
BE— ] E
C=ll & IBY C=h#E
TIL b Foapr +m b a4 B Gy ot
6-3 TTL
6-3 TTL
CUPL
TTL
6-4 1 TTL
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FiEA O

RESET d i
PN
L57d L5rd

CPU_CLE

Er
=
r
K
K%

IMEMW
IMEMF
L4
LE10 IROM_CS
85
Lo
a4 :jj
113 | Ls20 [RAM_C50
L50d
a2
B4 — Ls20 IRAM_C&
6-4 TTL
6-4 TTL Sample Design Session
SAMPLED.PLD
TTL PLD 5
TTL
PLD
65  TTL PLD
PLD
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|
RESET - 1
! E' oboo-o o {
! Lerd| | L3rd| ok
CPU_CLE

IMEMW i . Ef—_r}T i

IMEMA

IR _C50

IRAM_CAH

PAD e bl Dy ram

TTL

WGTTL.PLD

6-6 WGTTL.PLD

Nane Sanpl e;
Par t no P9000183;
Dat e 07/ 16/ 87;
Revi si on 02;
Desi gner Gsann;
Conmpany ATI ;
Assenbl y PC Menory;
Locati on U106;

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

[* 8Kx8ROM 2 2Kx8 RAM */
/* */
[* READY ROM 1CPU */
/* */

/****************************************************/
[** |l nputs **/

PIN 1 = cpu_clk ; [* CPU clock */
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PINT[2..6] = [al5b..11] ;  /* CPU Address Bus */
PIN[7 8] = ![menmw, menr] ; [/* Menory Data Strobes*/
PIN 9 = reset ; |* System Reset */
PIN 11 = loe ; /* Qutput enable */
/** Qutputs **/

PIN 19 =lromcs ; /* ROM Chip Sel ect */
PIN 18 = r eady ; /* CPU ready signal */
PI'N 15 =waitl ; /* Start wait state */
PIN 14 =wait2 ; /* End wait state */
PIN 13, 12] =I!1[ramcsl..0] ; /* RAMchip selects */

/** Decl arations and I nternedi ate Vari abl e Definitions **/

F('memw) # ! (!ment) ;
lal5 & !'al4 ;
lal3 ;
lal2 & !'all ;
lall ;
lal2z & le ;
I'('romcs # reset) ;
F(!'nmenr) ;

oQ HhT0O OO T W

/** Logi c Equations **/

lromcs =!(h &b & c);
lramcsO = !(a & b & al3 & d) ;
lramcsl = !(a &b & al3 & f) ;
waitl.d = g ;

wait2.d = waitl & g ;

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

6-6 WGTTL.PLD

SAMPLE.PLD
Declarations Intermediate Variable Definitions
6-5
A-H AND LS02
d =!al2 & !'all ;
a=1I1('memn) # !(!nmenr) ;

a = nmenw # menr
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Logic Equations PLD

AND LS10 IROM_CS
H B C LS10

lromcs =!(h &b &c) ;
WGTTL.PLD SAMPLE.PLD

TTL PLD
LS74 TTL

PLD
RESET

WGTTL.PLD  WAITL(waitl.d=g;) WAIT2(wait2.d=wait1.d&g)

IRESET
2 TTL
TTL PLD
TTL( )
TTL PLD
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6-7
CLOCK, | | * | * #_
E'D_I_T—I_I—L
m L
reset—|
- Blmbr Ty Dby ram
6-7 2
6-8 2 ( PLD
FLOPS.PLD)CUPL
FLOPS. PLD
Narre Fl ops;
Part no CA0002;
Revi si on 02;
Dat e 07/ 16/ 87;
Desi gner G Wool hei ser;
Company ATl ;
Locati on None;
Assenbl y None;

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

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

timng diagram

clock | ___| || I—I T—I I__
*

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

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

qo0 /11

ql /]

| (. (N
*/

| | */
*/

*/

*/
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/* reset */

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

/* Target Devices: PAL16R8, PAL16RP8, GAL16V8 */

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

/
Pin 1 = cl ock;
Pin 2 = reset;

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

Pin 17 = qO;
Pin 16 ql;

/* Logic: two bit counter using expanded exclusive ors */

/* with d-type flip-flop */
go.d = 'reset & (!'q0 & !'ql

#1190 & ql);
gl.d = 'reset & (!0 & ql

# g0 & !1ql);
/* ANDed !'reset defines a synchronous register reset */

6-8 2 (FLOPS.PLD)
PLD
Logic qo
go

Ireset g0 ql

( 6-7 ) DONT CARE
Ireset AND

LO( ) Ireset

@ ql

gl.d = g0 & !'reset ;
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gql.d g0.d & !reset ;

gl.d g0.dq & !reset
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CUPL

—0
—

6-9

dir

6-10

g o H D g

dir
dir 1
clr

PLD COUNT10.PLD)

COUNT10. PLD
Nane Count 10;
Part no CA0018;
Revi si on 02;

Dat e 07/ 16/ 87;
Desi gner Kahl ;
Company ATl ;
Location None;
Assenbl y None;
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Devi ce pl6r p4;

EE R R R I R S I R R I I I R I I I R R R I I R S I I S I I I I I
/ /
/* */
/* */
/* 4 */
/* */
| * CUPL */
/* is used */

EE R R R I R S I I R I I S I I I R R I I R S I I I S I R R S I I R I I S I
/ /

/* Al'l owabl e Target Device Types: PAL16RP4, GAL16V8, EP300 */

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

/

[** I nputs **/

Pin 1 = clk; /* counter clock */

Pin 2 =clr; /* counter clear input */

Pin 3 =dir; /* counter direction input */
Pin 11 = !oe; /* Register output enable */
/* Qutputs */

Pin[14..17] =[@..0]; /* counter outputs */
Pin 18 = carry; /* ripple carry out */

/* Declarations and Internediate Variable Definitions */
field count [@..0]; /* declare counter bit field */

$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]; /* declare filed node control */
up = node: 0; /* define count up nobde  */

down = node: 1; /* define count down node */
clear = node:[2..3]; /* define count clear node */

/* Logi c Equations */
sequence count { /* free running counter */

present SO if up next Si;
if down next S9;
if clear next SO;
present Sl if up next S2;
if down next S0;
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if clear next SO;
present S2 if up next S3;

if down next Si;

if clear next SO;
present S3 if up next $4;

if down next S2;

if clear next SO;
present $4 if up next Sb5;

if down next S3;

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

if down next $4;

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

if down next Sb5;

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 S0;

if down next S8;

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

6-10 / (COUNT10.PLD)

PLD

Decralations Intermediate Variable Definitions

count Q3 Q2 Q1 QO
$DEFINE 10
2
FIELD clr  dir mode
mode
up = node: 0;
down = node: 1;
clear = node [2..3];
mode clr  dir 3
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up = lclr & !'dir ;
down = l!clr & dir ;
clear = (clr & !dir) # (clr &dir) ;

3
up dir clr
down dir clr
clear clr dir

Logic Equations

SEQUENCE
count( Q3 Q2 Q1 QO
A
up counter S5 down counter

S3 clear counter SO

4

4 clr 0(2 0000)

0 0000
16 A-F
O(hex  0000) 0000
0
6-11
COUNT10. PLD

Nane Count 10;
Part no CA0018;
Revi si on 02;
Dat e 07/ 16/ 87;
Desi gner Kahl ;
Conpany ATl ;
Location None;
Assenbl y None;
Devi ce VI RTUAL,;

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

/* */

/* 4 */

/* */
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/*

CUPL

*/

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

/* Al owabl e Target

Devi ce Types: PAL16RP4, GAL16V8, EP300 */

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

[** I nputs **/

Pin = clk; /* counter clock */

Pin=clr; /* counter clear input */

Pin=dir; /* counter direction input */

Pin = !oe; /* Register output enable */

[** Qutputs **/

Pin=[@..0]; /* counter outputs */

Pin = carry; /* ripple carry out */

/** Declarations and Internmediate Variable Definitions **/
field count = [@..0]; /* declare counter bit field */
$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]; [/* declare filed node control */

up = node: 0;

/* define count up node */

down = node: 1; /* define count down node */
cl ear = node: 2.. 3]; /* define count clear node */
/* Logi c Equations */
sequence count { /* free running counter */
present SO if up next Sl
if dowmn next S9;
if clear next SO;
present Sl if up next S2
if dowmn next SO;
if clear next SO;
present S2 if up next S3
if dowmn next SI;
if clear next SO;
present S3 if up next $4
if down next S2;
if clear next SO;
present $4 if up next S5
if dowmn next S3;
if clear next SO;
present S5 if up next S6
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if down next $4;

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

if down next Sb5;

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 S0;

if down next S8;

if clear next SO;

out carry; /* assert carry output */
6-11 )

CUPL PLD

6-12 $REPEAT

Name Count 10;

Part no CA0018;

Revi si on 02;

Dat e 07/ 16/ 87;

Desi gner Kahl ;

Conpany ATl

Locati on None;

Assenbl y None;

Devi ce VI RTUAL;

R O O S S R O O O
/ /
/* */

/* */

/* 4 */

/* */

/* CUPL */

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

/* Al owabl e Target Device Types: PAL16RP4, GAL16V8, EP300 */

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

[** I nputs **/

Pin = clk; /* counter clock */
Pin=clr; /* counter clear input */
Pin=dir; /* counter direction input */
Pin = !oe; /* Register output enable */
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/**

Qut puts **/

Pin=[@..0]; /* counter outputs */
Pin = carry; /* ripple carry out */
/* Declarations and Internedi ate Variable Definitions */
field count = [@..0]; /* declare counter bit field */
field node = [clr,dir]; [/* declare filed node control */
up = node: 0; /* define count up nobde  */
down = node: 1; /* define count down node */
cl ear = node: 2.. 3]; /* define count clear node */
/* state machi ne description */
sequence count {
present O
if up & !'clear next 1;
if down & !clear next 9;
if clear next O;
$REPEAT i=[1..9]
present i
if up & !'clear next {(i+1)9%0};
if down & !clear next {(i-1)9%0}
if clear next O;
$REPEND
6-12 ( )
$DEFINE
$REPEAT
0
$REPEAT
$REPEAT
i
i
i+1
0
(i+1)%10
i+1 10 10
9
(9+1)%10=0 0
0
$REPEAT
$REPEAT 0
-1
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LED 16 7
6-13
thi
[ —a
D0— —nb
[ — —
[ — ——d
[rx— [ —e
[ f
—1
rho
a
f b
| o |
e| ] | c
wrirmpmal Dhg e el
6-137
&g
6-14 ( PLD HEXDISP.PLD)
LED 16 7
HEXDI SP. PLD
Nane Hexdi sp;
Part no CA0007;
Revi si on 02;
Dat e 07/ 16/ 87;
Desi gner T. Kahl;
Company ATl ;
Locati on None;
Assenbl y None;

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

/* */

/* a */

/* This is a hexadeci nal -t o-seven-segnment  ----- */
/* decoder capable of driving common-anode | */
/* LEDs. It incorporates both a ripple- fl |b */
/* bl anking input (to inhibit displaying | g */
/* leading zeroes) and a ripple blanking output -----
/* to allow for easy cascading of digits |1 */
/* el |c */

/* | ] */
e >/

/* d =/

/* */

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

**/

/* Al owabl e Target

/* equival ent

Devi ce Types: 32 x 8 PROM (825123 or

*/

*/

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

**/
/** Input group (Note this is only a coment) *x
pin [10..13] =[D0..3]; [/* data input lines to display */
pin 14 = Irbi; /* ripple blanking input */
/** Qutput Goup ( Note this is only a conment) *x
pin [7..1] =1![a,b,c,d,e,f,g]; /* Segnent output lines */
pin 9 = !rbo; /* Ri ppl e Bl anki ng output */
/** Declarations and Internedi ate Variable Definitions */
field data = [D3..0]; /* hexadecimal input field */
field segnent =[ abcdefg]; /* Display segnent field */
$define ON'b' 1 /* segment it when logically"ON' */
$define OFF 'b' 0 /* segment dark when logically "OFF" */
6-14 (HEXDISP.PLD)Sheet 1 of 2
PLD
Declarations  Intermediate Variable
ON OFF

0

e f g*/

2 1
/** Logi c Equations **/
/* a b c d
segnment =

/[* 0 */ [ ON ON, ON, ON, ON, ON, OFF] & data: 0
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& !rbi
/* 1 * #[OFF, O\, 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
[* 4 *] #[OFF, ON, ON, OFF, OFF, O\, ON] & data: 4
[* 5 * #][ ON, OFF, ON, ON, OFF, O\, ON] & data:5
/* 6 * #][ ON, OFF, ON, ON, ON, ON, ON] & data: 6
[* 7 * #] ON, ON, ON, OFF, OFF, OFF, ON] & data:7
[* 8 * #[ ON, ON, ON, ON, ON, ON, OFF] & data: 8
[* 9 * #[ ON, ON, ON, ON, OFF, ON, ON] & data: 9
[* A*l #] ON, ON, ON, OFF, ON, ON, ON] & data: A
/* 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
/* E*I #] ON, OFF, OFF, ON, ON, ON, ON] & data: E
/* F* #][ ON, OFF, OFF, OFF, ON, ON, ON] & data: F;
rbo = rbi & data:O;
6-14 Sheet 2 of 2
hex hex
4

[OFF, ON, ON, OFF, OFF, ON, ON] & data: 4
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VirtualDevice 4
PLD
Nane Count er;
Part no FL1201;
Revi si on 01;
Dat e 08/ 26/ 91;
Desi gner RGT;
Conmpany LDl ;
Locati on None;
Assenbl y None;
Devi ce VI RTUAL;
/*******************************************/
/* 4-bit counter * [

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

[** inputs **/

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

PIN = |l oad;/* | oad signal */

PIN = ' rFl ag;

PIN = [LoadPin0..3]; /* pins fromwhich to | oad data */

/[** outputs **/
PIN = [ Count Pi n0O. . 3];

/* internedi ate vari ables and fields */
field STATE BITS = [ CountO.. 3];
field LOAD BUS = [LoadPi n0.. 3];

[** state machine definition **/
SequenceD STATE BI TS {
/* build a repeated loop for the states */
$REPEAT i = [0..15]
Present 'h'{i}
[* clear 0
*/
/* ( +1) */
/* 16 */
/* 0
*/
If !'load Next 'h'{(i+1)%6};
If 'load & CrFlag Next'b'O;
$REPEND
/* APPEND */
/* oR */
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/* */
/* | F | oad */
APPEND STATE BITS.d = | oad & LOAD BUS;
6-15
load
Clear
0
REPEAT [0..15]
h{i} hex
16 16 O-F
h 10 0-15
hex A-
F 10(HEX)
4
IF lload AND
(present_state+1l) 16
0
16 16
APPEND APPEND OR
out
IF lload
IF APPEND
CountPin0.d = !load & ???.....
# !'load & ???2..... ;
6-16 APPEND
CountPinO0.d = !load & ???2.....
# !load & ???2.....
# | oad & LoadPi nO;
6-17 APPEND
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1982 IC

(PAL)  FPLA(

) GAL( )
(PROM)
(PLD)
PROM
PROM PLD
PAL FPLA GAL
PLD(ASPLD)
70
PLD
CAE
2 3
off-the-shelf
TTL CMOS
CAD/CAE
CAE
PLD
2 3
PLD
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Rektie Developroent Tire and Investroent
for A kernate Logic [mplementations

A
Standard
Products
i
[}

Gae
Amavs

Pmaramreble
Logic

Standam

1 f f f -
Lk Daye  Weeks  Monthe  Yeam
Developrnent Tirme
7-1
Se i Custorn Solutians
Programmable Gate Armays Standard Cells
Logic
Description Off-the-shelf Standard waters  Standard logic
Eru:gmmmed with cust o ez simpli
W Eer rietal mask clstam kot
Developrent  Hours 812 weeks 12-20 wee ks
Tooling a g
Charge Mane Figk-50K Fa0k-100K
Logic Densty  100-1000gates 100-5000 gates  100-5000 qates
7_1 PH <24
ndam Calk
g Gate Amays
= ANRE
E Eeak-even Yalure = AP ucion Tt
=
PLDs T
3
Annual UnitWalune
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PLD

PLD

PLD

PLD

PLD

PLD

PLD
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OR AND COMPLEMENT(NOT)

TRUE

PLD 3
PROMs
PROM
PROM
OR AND
PROM
PROM
ADDRESS )
(PROM
A(0)...A(N)
( 73
TRUE
ON
PROM
TRUE
PROM
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110

TTL
LEEBECE
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GAL
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PLA
AND

meEE

fBE+iaE)
1 4B

b ry FRL L L vl e

WIE B
7-5 PLA
PLD
PLD
PLA
OR AND
AND
AND
FPGAs
FPGA
FPGA
FPGA
110
CLB 1/0 (10B)
|0B
0B
|0B CLB
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FPGA

FPGA
PLD
3
3
INVERTER
( 76
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7-6 4 2
PLD
PLD
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(CLOCK)
7-7
PLD
PLD
PLD
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op o Op Ce,
I f 1
'
ool ool ‘F Jt 0
0 C B b
[ lgﬁ I % "] % ] é'—l
| o
unter or
& cicckinput
Counter infti lzed
oalli's
Eaamph o askm e kOl ol dll 4o mphm m bl e R el LD
7-7 PLD
PLD PLD
PLD PAL GAL
FPLA PROM
PLD
PLD
PLD
ASPLD
IC PROM
PROM
PLD
PLD PLD Schottky ~ Advanced Schottky
PLD
20 180mA
3 PLD CMOS
CMOS
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CMOS

CMOS PLD
0
PAL GAL
7-8
PLD 4
10 Propegation: Delay
& {Nanoseconds
10—+
~-_Zem Power
CMOE PLDs
A
“(aner Power
PLDs
E‘j__
‘Half Power
PLDs & EPLDs
4|:|__
‘Full Power
PLDs
an— |.93|. i:'LDS
" Curent
I I I e Supply
0 =1 00 150 am
dpsiriFomr s bl A i RDReEs
7-8 PLD
PLD
2
(OTP)
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DIP(
) PLCC(

ASCII

ASCII PLD

) SKINNYDIP LCC(

PLD
JEDEC

JEDEC
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PROM

PLD

) PGA(

HEX

JEDEC



PLD

PLD
PLD
PLD
PLD
TTL
PLD
2
1847 1938
2
2
2 2 ON/OFF
10 10
G. (
)
2
2 2 1 0
1 0 2
10
1 TRUE 0
FALSE 1 0 TRUE FALSE
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( ) HIGH
LOW TRUE FALSE 1 0
HIGH
LOW TRUE 1
10
G.
1 2 0
0 2
1
2 2

A) IfA=0then!A=1andIf A=1then!A=0

If A isFALSE then A isnot TRUE and if A is TRUE then A isnot FALSE

2 2
6
B) 0&0=0&1=1&0=0
C 1&1=1
D) 0#0=0
E) 1#l=1#0=0#1=1
P 10=1
G) !11=0
7 (A-G)
2 AND
OR #
COMPLEMENT INVERSION
NOT COMPLEMENT
)
3
AND OR
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INVERTER COMPLEMENT

81 3 HIGH LOW TRUE
TRUE FALSE 82 NAND

NOR
A-D 82

2

EXCLUSIVE-OR(XOR) EXCLUSIVE-NOR(XNOR)
CUPL XNOR XNOR XOR

Generic Logic Gates
Active High Btive Low
True True

F oo ‘ F
Cormplerment: F =8,

B — A
F F
E— E BND:F=8_B =fjf8+ B)
2 Pp—
F F
B B—u OF:F=0+EB =0 /B

Jes Hyht AL T B i

8-1 TRUE
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Derived Logic Gates

A—] ]
F F
E—} Eﬂ NAND: F = fiB) = (8 + B
T -
F F
B : NAND: F = it + B} =0 jE)

Cornpkex Logic Gates

) = ) o

WOR:F=f:+ B =llfin: */BY

I

KOR:GenercFomn F=0 =B+ /8 =B

L ) o

KNOR:F=a: " :E=A:+/E

o
F
B

WNOR: Generic Form F =4 B+ /B

[riedl Bl bl L grimak

8-2 2
2
( 83
2 2
A#0 = A
A#1=1
A&O =0
A&l=A
A# A=A
A&A=A
A#1A=1
A&IA=0
A#B=B#A ( 1 )
A&B=B&A ( 2 )
A#(B#C =(A#B) #C=(A#C #B ( 1

~—
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A&(B&C =(A&B) &C=(A&C &B ( 2

)

A# (B&C = (A#B) &(A# 0O ( 1 )
A& (B#0O = (A&B) # (A &OQ ( 2 )
I(A# B =!A&!B ( 1 )
I(A&B) = IA# 1B ( 2 )
8-3
TRUE FALSE
2
3 A,B,C F
(A/B,C) = AYB # | A& # B&C
81 AB,C 8 F(A,B,C)
A B C F(A,B,C)
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1

Table 8-E(A,B,C) Truth Table 3-1 - Functions
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B “BLAL .

A

Be
D{>— Fia.BC)
[

4
Ll LK 00 RO THE PO OM LB

8-4 F(A,B,C)

81 F(A,B,C) (
TRUE (1)
HIGH TRUE
81 A,B,C TRUE FALSE
A FALSE TRUE C FALSE F(A,B,C)
TRUE
TRUE
A NOT TRUE TRUE C NOT TRUE
F(AB.C) TRUE
2
AND
F(A,B,C) TRUE
PTO = ! AGB&! C
PT1 = ! A&B&C
PT2 = A& B&C
PT3 = A& B&C
PT4 = ASB&C
F(A,B,C)=1
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PTO OR PT1 OR PT2 OR PT3 OR PT4 F(A,B,C)
TRUE

F(A/B,CO = 1A&B& C # | A&B&C # A& B& C # A& B&C # A&B&C

3
F(A,B,C)
F(A,B,C)=A&!B# A&B#C&B
8-5
A B L
o
—
1 AE,L
I RAB.C)
Urdwisimrk B malda b Tred rRawks
8-5 F(A,B,C)
F(A,B,C) 5 OR
Sum Of Products(SOP) AND
OR SOP PLD
SOP
8-3

PTO 2

11 (1 A&B&I C) = ! (A#! B#C) = ! STO
2 COMPLEMENT( )
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SUM TERMS MAXTERMS ( 82
PLD
OR TERM

11 (1AGB&C) = ! (A#!B#!IC) = IST1
11 (A& B& C) = ! (! A#BH#C) = ! ST2
11 (A& B&C) = ! (! A#B#! C) = ! ST3
11 (ASB&C) = ! (! A#IB#IC) = IST4
AB,C OR

F(A,B,C)
F(A,B,C) = ISTO#!ST1#!IST2#!ST3#!ST4

F(A B, C) = ! (STO&ST1&ST2&ST3&ST4)
A i [

1
)
=
1
]
]

:> j’ FAE.C)
St
_:D_

Lopie dm-ah LR ko
8-6a F(A,B,C) 1

inverted Product Of Sums(lIPOS)

F(A,B,C) 8-6a  86b
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=1
Spein
;’.D_

8-6b F(A,B,C) 2
Product Of Sums(POS) Inverted Sum Of Products(ISOP) 3

F(A, B, C) =! A&B&CH! A&B&CHAB&CHA&B&C

F(A,B,C)
3
AND OR
3 3
(TTL CMOS
) 8
AND
OR
PLD AND/OR fan-in fan-out
32
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on/off

CLOCKS
(

Tpd

tPD
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(Q!Q)
R TRUE S FALSE FALSE 1Q
TRUE
R FALSE S TRUE TRUE 1Q
FALSE
R S FALSE Q !Q
R S TRUE ( )
DONT CARE X
( 82
Q 2 Q(t)
Q(t+1) Q
s R Q(t) Q(t+1)
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
0 0 0 0
0 0 1 1
1 1 0 X
1 1 1 X
8-2
Q(t)
TRUE 3 ( 82
F(R,S,Q(t))

F(R'S, Qt)) := S/ R& Qt) # S& R&Qt) # !S& R&Yt)

(:) =

2 (A&1=A) 87 3

F(R'S, Qt]) := 'R S& Qt) # S&Qt) # ! S&Q(t)]
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5 Bite1)
"Bk Bo"
R 10t+)
8_7 Pt bcaddlba AlH BHPd Tp1dmal
s ( 2
)
F(R'S, Qt]) := 'R&[S # ! S&Q(t)]
A#AH#L QM)+ Q(t)=1 SHIS&1Q(t)=SH# Q(t)
F(R'S Qt)) := !R& S#Qt)]
2 I(A&B)=!A#B
F(R'S, Qt)) := R+ I[S#Qt]]
8-8 2
NOR
Oft)
10t}

ExmpH 4l Disbrp ' 1 <A E ke m e e T p e

8-8 2 12 NOR
SET-RESET
4

R-S

(CLOCK)
CLOCK HIGH  LOW LOW

HIGH
CLOCK
89 RS
t
2 NOR

129



R
1+
0
b
1L
0
]
1L
ol —™ 2 At e o it
i
.I
— N e o2 At
0 -
1
8-9
8-10
A(0)...A(n)
Q(0)...Q(m)
L(0)...L(i)
F(0)...F(i)
tPD
Afle—— —= 0y
L — =0t}
: Ay nchmnos :
afupo—L—| SRR L o
I |
: A & 4
| | QM)
F ¥ 3
Fiy ey
|
|
|
Fil Defay
R} Delay

HEHI A 4 8 Lo hpalld dml

8-10
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:D
JK
8-11
D
JK
P et
—1p CLR [
Ceta — 0 . Char 0
D-FF
S s [P Gl k] i
D
DFlip-Flopwith clear and preset
Toggle — —u Togake ] o
CLK, > JKFF
— - — K £l
CLE—» T-F Il
Togale Fip-Fop
J K
input = — 0 0
CLE—> JK-FF
K .
input ™| — l
J_
CLE [
& J-K meser-skhve flip-fiop using NAND gates
WATirH bod Popalar ot Aip Rop
8-113
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8-12

CLOCK
Moore
deviders/counters
Mealy
A0) L)
A — ——0H}
: Sequental :
Py p— Nework | |
I
! oK)
T T (NS
I I UM
FY 3
Fii)
I 5
Fil) | @gggﬁg‘h
lements
R
e e e Ol B st D
8-12
2
1
8
0
7 0 0(000) 7(111)
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CLOCK 1

( 83
CLK Q@(t) Qu(t) Q(t) Q@(t+1) QI(t+1) QO(t+1)
N 0 0 0 0 0 1
N 0 0 1 0 1 0
N 0 1 0 0 1 1
N 0 1 1 1 0 0
N 1 0 0 1 0 1
_/ 1 0 1 1 1 0
_/ 1 1 0 1 1 1
N 1 1 1 0 0 0
83 1
( )
8-3
(Q2,Q1,Q0)
8-3 8-4
/

(111) (111)/(000)

(000) (000)/(001)

(001) (001)/(010)

(010) (010)/(011)

(011) (011)/(100)

(100) (100)/(101)

(101) (101)/(110)

(110) (110)/(111)

8-4
8-4
8-4
8-13 3
Meay
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(000)

IRST

( CLOCK )

0
3 QO) Q) Q2

3
Q(t+1) := ! Q0(t)&RST
QL(t+1) := QO(t)& QL(t)&RST # ! QO(t)&QL(t) &RST
Q@(t+1) := QO(t)&QL(t)&RST # ! QO(t)&QR(t) &RST #

I QL(t)&QR(t) &RST
8-3
PLD
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CLCK

JRET
} o o o]
L
—%}E}— oD 0 1y
B u—::n- I|'|] —|
—H o o 02
] I (] =
8_14 D =T~ k- B B dnd b2
Meay
2
X 010 8
01101010 2
TRUE ( 1)
Q0
8-15a
1 0 Q0
0(1/0) 0
0/0( ) Q1
0 ( 8-15h)2 1/0
Q1 Qo 0
Q1 (0] 010
) 0 1
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010

8-15a,b,c

8-16

136

Q2
(8150

(0]

oz
1* foliowing
o

D g o

Q1



el @
&DDHIH L n ouT
LKyt
-
&
IN
: -t
At 2At 3Ar
vzl
i t
At 2At 0 3At -
o
: : : o1
auT
: t
At 2ar 3ar .
Lpied Timlay DlpramlrEamph &
816 2
SR
M.Karnaugh
Karnaugh 4-6
6
Karnaugh
A#A=1
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A& !B# A&B#B&C=1
F(A,B,C)=IA&B&!CH#A&B&C&#A&!B&!CHA&B&C

Karnaugh
Karnaugh
3 PTs 8
2 4
minterm
2 1
2
8-17 F(A,B,C)

I A& B&! C I A&B&! C A&B&! C A& B& C
(000) (010) (110) (100)
I A&! B&C I A&B&C A&B&C A&! B&C
(001) (011) (111) (101)

8-17 3 Karnaugh

Karnaugh
( 2 )
2
Karnaugh 3
Karnaugh 3
81
TRUE 1
0 8-18

(000) (010) (110) (100)

0 1 0 1
(001) (011) (111) (101)

0 1 1 1

8-18 F(A,B,C) Karnaugh
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F(A,B,C)

1
1
2
X+/X
8-18 Karnaugh Sum Of
Products
F(A,B,C) = !AB # ARC # B&C # A&' B
AC F(A,B,C)
A&C
3
(111) 2
1 (111 2
Karnaugh
A&C
F(A,B,C)=!A&B#A#C#B& C#A& !B
(111) (101) 8-18
3
4 Karnaugh
4 8 4
2 8
3 8-19 8-23
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Starting Function:F:Fia, B, C,D,i=ABCD+ ABCD+ ABCD+ ABCD

AECD+AB CD+ABCD+A BT DA BCD +ABCD

I 1 1 T —— I
: ﬂl ooy | o) (01 Iq i) \I
' | I
' ' I I
|
oy o, oo o | 1, oo ||
1. : |
' | I
| ————— ] —
i P [ B L O AT IRRGEURN
N | || I
' ' ' 1 I
| |
i g Loy | wooy |1y pon H HO1D) i
: I i T |
| L Lt I
i A

Resultant Functicr:Fia, B, G, 0i=0+AC
Lople Falnnl by Ul p am i b 1

8-19 Karnaugh 1

Starting Function:Fi4, B, G D)= ED+ACD+ACD

Oy oo o P I T
| __1,' a g LL ______ i
| I,
|| (oo (O ) (o) {10 I I
| [
I I a g a a : I
|
I I
I } a0 ——.,  HAT) M) DY | }
| ! | |
e 1] = = I I
| : l | I [
| 1
L L (H000) I oy HOA) Holgy ||
N ! S |
I 11 11
I R I 8 I1 I
| . 5 |
l\‘ ___________________________________ g
Resultant FuncticnFia B, G D=ED+AC
Lopie Falnnl by Ul p am i b €
8-20 Karnaugh 2
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Starting FunctionFiAB,C Di=ABCD+ABCD+ABCDY

L ABCD+ABCD+ABCD
N (0000 (LLL R } i (OHd} fP o)
1) B 1 Li ______ _
{000 | o {HA1 {HAD
8 i ‘I = =
—
100 I : HAM) 141} H440)
g I.H‘I J =] =]
0o o) — M) Ao
g g |r'l ﬁ| 5]
l l
|

Resutant Furnction:FiA B, G D)=E-

8-21 Karnaugh

3

= - _
C-D+ABD+ABD

Lopie Foaln il g omamph bk

Starting Function:Fia,B,C DA BT Dvd B G D+icB-CDe
ABTOHAE D

(oo oo (o) gl
=} =} =} =}
ooy | 7 |y i o0}
a : 1 1 I a
100y i i) : 111) 110y
g } 1 1 ! g
pooy | L poon | ) o Hooj
_______ L .
a a a LJ,"'
Resultant Functicn: FiA, B, G DB D4 B oD

8-22 Karnaugh

4
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Starting Function:FiA B C D=5 B-C-D+A-B-C-0+AB CD

ABCD+ABCD

. ooy oooty "oy |y oy
I i I

Ly i AN .

: NN i ) : :l:D'I‘I‘I:I r0)

} g g 'H"I__JJ g

[

: 1100, 1) 1111} H10)

: 8 ] 8 ]

!-‘_ _ 000, HOH) A, HHOY
1:1 g a g

Fesultant Function:Fia, B, C,Di=d B Ded B-Cade G D

Lople Foaln b Wilnp Kimaph -5

8-23 Karnaugh 5
_ ooy o) {10y ey
! % X %
|
| T (00 Lo o
AR 1] 1 1!
i q__‘::::::::—_"_'ll _______________ -
Lopie Falnrlba \ing Kimaph g 2
8-24 Karnaugh 6
X(DONT CARE) X
1 ( 4 )
1 8-23
3
Karnaugh
1. 1
2. 1 1
3. 4 2
4
4, 8
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F(A, B, C) =A&B#! A&B#B&C.

Karnaugh 5-6
Quine-McClusky PRESTO Harris proprietary
Cracow 3 CAE
( {B1} {H1} {R1} {DIO1} )PC
( A&!B&!C&D&E 10011)
PLD
PLD
PLD (10-16) 1
16
FPLA
FPLA
1
2.
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NAND LOW HIGH HIGH
)
( )
( )
1
8-25 2
(IA&C B&!C) OR
F(A,B,C) = IAC # &I C
A
B — F
—
Hazmd Fra4L-pedirml
8-25
( 825
_t TRUE AB.C
FALSE
FALSE t

144
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E | )

Tl D pram ol Kim anp l bor  Herd P Ol i B84

8-26 3-24 Karnaugh
FALSE AND a
AND
( 826)
Karnaugh 2 1
(IA&B) 2
IA&C B&!C
2 1 (IA&B)
3

FF(ABC =1AC # B&C # | A&B

8-27

B—o F

JICHI

Ca—ro

Leogle Dl ol Karna ph Iy 24 d Haand Frebardon 4 B Hod ol Fres Ol I Apara k8
8-27 8-25
Karnaugh

Karnaugh

Karnaugh
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CAE

PLD
PLD
(PLD)
CUPL PLD
PLD
CuUPL
8-28
CUPL
Inputs Mon-Registered Outputs
Reqistered Qutputs
GDMB!E&TGDHJHL STORAGE p
|; o REGISTERS State Bits -
8-28
8-28 CupPL
CUPL

146



( 829 ) Karnaugh
E————i00 ¥4
1G4
Tt
—ic s T
L B
H+<F |
E- 200 YR
— 201 ]
a0z || — 0 I.'.I—HE}
203 —
=, il
! <p
& EIRE
K| ]
I e || — 0 I]—HE?
xLI —{ ﬁ—|
-
o
E——
[
PALIER4
[0
b I — o
[ -
P 3h
LoGlc | |
ARy e o
t 1
M ODEA L
WODER B =
IREZET M T
CLOCK
Logie virvd ml b Bp-Bopd
8-29
PLD
CUPL 6
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8-30 6
CLOCK | |'"_ I_
TGD
STATE BIT _"I |+
REGISTERED OUTPUT T""_.'i
o — TW+TE
NON-REGISTERED OUTPUT _"|
(Depends onby on state) |
INPUTS |‘_ |
T +T
NON-REGISTERED zo”
OUTPLT na T
{De pends on state and input) P
State machine modstiming disgran
8-30
CUPL 8-30
( AND-OR)
Tpd
nsec( ) Tpd
Tco nsec
Tco
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PLD

(Tsu)

(P)

nsec

DONT CARE

CUPL

Tsu

PLD

RS JK

RS XK

Tco

DONT CARE

Tpd

SEQUENCE state bit field(

PRESENT present_state

I F input_cond NEXT next_state OUT outputs;
I F input_cond NEXT next_state OUT outputs;

IF ...

PRESENT present_state

I F input_cond NEXT next_state QOUT outputs;
I F input_cond NEXT next_state OUT outputs;

IF ...
PRESENT . ..

8-31
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I F input_cond NEXT next _state OUT outputs

¥ / ¥ I ¥ /

CONDI TI ONAL TRANSI TI ON QUTPUT ASSOCI ATED
W TH TRANSI TI ON

NEXT next _state OUT outputs

¥ / ¥ /¥ /
UNCONDI TI ONAL OQUTPUT ASSCCI ATED
TRANSI Tl ON W TH TRANSI Tl ON
8-32
CUPL
NEXT
(
)
If If
NEXT
I F input_cond QUT out puts
¥ /¥ /¥ /
I NPUT CONDI TION  NO STATE QUTPUTS ASSOCI ATED
AFFECTS OQUTPUT  TRANSI TI ON W TH | NPUT CONDI TI ON
AFTER Tpd AND PRESENT STATE
QUT out puts
¥ / ¥ /¥ /
NO | NPUT NO STATE QUTPUT ASSCCI ATED
CONDI TI ON TRANSI TI ON SOLELY W TH PRESENT
STATE. VALID Tco + Tpd
AFTER CLOCK
8-33
Tco nsec
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2
8-35
8-35
( )
If
2 (S2)
S0
2 CUPL
PLD
qo
Ireset qo
gl
DONT CARE
AND
LOW(FALSE)
2 2 CUPL
Name FLOPS;

Part no CA0002;



Revision 02;

Dat e 9/ 29/ 89;

Desi gner  Gsann;

Conpany PROTEL | NTERNATI ONAL;
Locati on NONE;

Assenbly  NONE;

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

/* This exanpl e denonstrates the use of D-type */
/* flip-flops to inplenent a two bit counter */
/* using the followi ng timng diagram */

/* */

/* */

/* clock | || || || || [/

/* >/

[* q0 [/111] | | | | >/

/* */

/- */

I* ql [/1111] |

/* */

/> >/
/* reset */
/* */

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

**/
/* TARCET DEVICES: PAL16R8, PAL16RP8, GAL16V8 */
/************************************************************

**/

Pin 1 = clock; Pin 2 = reset;
/* Qutputs: define outputs and output active |levels */

Pin 17 = q0; Pin 16 = qi;
FIELD COUNT = [Ql, Q]; /* THE STATE FIELD BIT | S "COUNT" */

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

$DEFI NE SO 0/ * DEFI NE SYMBCLI C NAMES FOR THE ACTUAL STATE BI T */
$DEFI NE S1 1/* CONSTANT VALUES USI NG PREPROCESSOR COWANDS  */
$DEFI NE S2 2/ * CONSTANTS DEFAULT TO HEX AND REPRESENT VALUES */
$DEFI NE S3 3/*OF "COUNT" W THI N THE SEQUENCE "BLOCK" BELOW */

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

**/

SEQUENCE COUNT { /* NOTE USE OF BRACES FOR ENCLOSI NG */
/* STATE SEQUENCE DESCRI PTI ON BLOCK */
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PRESENT SO
NEXT S1 PRESENT S1
NEXT S2 PRESENT S2
I'F INPUT OUT NON_REG OUT; /* ASYNCHRONOUS WTHI N */
NEXT S3 OUT REG OUT /* S2 SETS ON TRANSI TI ON */
PRESENT S3
NEXT SO OQUT 'REG QUT ; } /* RESETS ON TRANSI TI ON */
}

22
( )
A/D ( 8-36)
8-36
COMPARATOR
ANALOG_ I PLD
CIRECTI ON | I TRIGRER
=7y BRI
RO
RO { pac
CLOCK > A
8-36
D/A 3 (Q1.Q2,Q3)
S5 S6
S2 S1
DONT CARE
S2 S5
D/A
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PLD Medy Moore

PLD
8-37
S2 S5
S2
S3,$4,55 2 ,
TRIGGER-1
-+
TRIGGER=0
Seut diagram for sk eornparitor
8-37
i (LDF) LDF
Count
Up Down
CUPL
$DEFINE 0 s
Par t no CT0001;
Name SCHM TT;
Dat e 9/ 29/ 89;

Revi si on 02;

Desi gner MOT;

Conpany PROTEL | NTERNATI ONAL;
Assenbly  ANALOG | NTERFACE;
Locati on u27;

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

/* TH'S DEVI CE RECEI VES A ' COUNT DI RECTI ON COVWAND' FROM AN */
/* ANALOG COVPARATOR AND RESPONDS BY | NCREMENTI NG OR */

/* DECREMENTI NG AN | NTEGRAL UP/ DOWN COUNTER. A REG STERED */
/* OUTPUT |'S CREATED AND ACTS AS A DIA TAL SCHM TT TRI GGER */
/* W TH HYSTERESI S. */

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

[** I NPUTS **/

PIN 1= CLCCK; /* CLOCK PIN FOR THE COUNTER */
PI N 2= DI RECTI ON, /* COUNT MODE DI RECTI ON PIN */
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[ ** OQUTPUTS **/
PIN [14..16]= ![Q0..2];/* COUNTER STATE BI TS */
PIN 17= ! TRIGGER, /* SCHM TT TRI GGER OUTPUT BI T */

/** DECLARATI ONS AND | NTERMEDI ATE VARI ABLE DEFI NI TI ONS **/
UP = DI RECTION, /* COUNTER MODES */

DOVWN = ! DI RECTI ON,

FIELD COUNT = [@Q..0]; /* FIELD FOR COUNTER STATES */

/* COUNTER STATES DEFI NED AS */
/* STATES 0 THROUGH 7 */

$DEFI NE SO
$DEFI NE S1
$DEFI NE S2
$DEFI NE S3
$DEFI NE S4
$DEFI NE S5
$DEFI NE S6
$DEFI NE S7

~No o wWwNNRE O

SEQUENCE COUNT {

PRESENT SO
IF UP NEXT S1;
| F DOWN NEXT SO;
PRESENT S1
IF UP NEXT S2;
| F DOWN NEXT SO;
PRESENT S2
IF UP NEXT S3;
| F DOWN NEXT S1 QUT ! TRI GCGER;
PRESENT S3
IF UP NEXT S4;
| F DOWN NEXT S2;
PRESENT S4
IF UP NEXT S5;
| F DOWN NEXT S3;
PRESENT S5
IF UP NEXT S6; OQUT TRI GGER
| F DOWN NEXT S4;
PRESENT S6
IF UP NEXT S7;
| F DOWN NEXT S5;
PRESENT S7
IF UP NEXT S7;
| F DOWN NEXT S6;
}
3
IF
NEXT NEXT
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IF

Direction

PLD

PLD
Nane Encoder;
Part no EP1210;
Revision O;
Dat e Sept. 1989;

Designer JimMIIener;

Conpany Protel International;
Assenbly Encoder Counter;
Location UL,

Devi ce P16R4;
For mat i
/************************************************************
***/
/* CUPL PLD

2

90

Phase A Phase B

*/
/* */
/* */
/* Phase A | ] | | | ] */
| * L _ L _ L * [
/* Phase B | [ | [ |
/* */
/* Count/Phase | O] 1| 2| 3] O] 1] 2| 1] O] 3] 2| 1] O]
/* */
/* | | ] | */
/* For war d Backwar d */
/* */
/* Phase A Phase B

*/

/* */
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/* State 0 -> Phase A = 0 and Phase B = 0. */
/* State 1 -> Phase A = 1 and Phase B = 0. */
/* State 2 -> Phase A = 1 and Phase B = 1. */
/* State 3 -> Phase A = 0 and Phase B = 1. */
/* */
[ * 2

4 CUPL

PAL16R4 Phase

*/
/* */

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

***/

/* Input Pin Assignments */
pin 1 = d ock;

pin 2 = PhaseAin;

pin 3 = PhaseBin;

pin 11 = ! Qut Put Enabl e;

/* Qutput Pin Assignnents */
pin 12 = Forwar dCount;

pin 13 = ReverseCount;
pin 14 = StateVarO0;
pin 15 = StateVar1;
pin 16 = Count;

pin 17 = Direction;

/* Input State Definition */

$Def i ne | nput St ate0 ! PhaseBi n& PhaseAi n
$Def i ne | nput Statel ! PhaseBi n&PhaseAi n
$Def i ne | nput St at e2 PhaseBi n&PhaseAi n
$Def i ne | nput St at e3 PhaseBi n& PhaseAi n

/* Stable State Definitions */

$Defi ne StableState0 'b' 00

$Define StableStatel 'b' 01

$Define StableState2 'b' 11

$Define StableState3 'b' 10

$Define StateO ! StateVar1& St ateVar0
$Define Statel ! StateVar1&StateVar0
$Defi ne State2 StateVar 1&St ateVar0
$Define State3 StateVar1& StateVarO
/* State Variable Definitions */

Field EncoderState = [StateVar1, StateVar0];
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/* State Equations */

Sequence Encoder State {

Present Stabl eState0

if InputStatel next StableStatel;/* Forward notion detected */
if InputState3d next Stabl eState3;/* Reverse notion detected */
default next StableStateO;

present StableStatel

if InputState2 next StableState2;/* Forward notion detected */
if InputStateO next Stabl eStateO;/* Reverse notion detected */
default next StableStatel;

present Stabl eState2

if InputState3d next StableState3;/* Forward notion detected */
if InputStatel next StableStatel;/* Reverse notion detected */
default next StableState?2;

present Stabl eState3

if InputStateO next StableStateO;/* Forward notion detected */
if InputState2 next StableState2;/* Reverse notion detected */
default next StableState3;

}

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

***/

/* Count Up  Count Down 2
*/

/* */

/* State0 -> Statel -> State2 -> State3 -> State0 -> ... */

/* Forward */

/* */

/* State0 -> State3 -> State2 -> Statel -> State0 -> ... */

/* Reverse /

/* */

/* The input transitions that will cause a change in state of */
/* the state-machine for the two directions are |isted bel ow. */
/* */

/* Input Transition State-Machine Present State */
/* */

/* Forward */

/* InputState0 -> InputStatel State0 -> Statel */
/* InputStatel -> InputState2 Statel -> State2 */
/* InputState2 -> InputState3 State2 -> State3 */
/* InputState3 -> InputState0O State3 -> State0 */
/* */

/* Reverse */

/* InputState0 -> InputState3 State0 -> State3 */
/* InputStatel -> InputStateO Statel -> StateO */
/* InputState2 -> InputStatel State2 -> Statel */
/* InputState3 -> InputState2 State3 -> State2 */
/* */
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/* The i nternedi ate vari abl es "Count Up" and " Count Down" wi |l */
/* thus be defined as the time fromthe change in input state */

/* until the tine that the state-nachi ne changes states. */
/************************************************************
***/
Append ForwardCount = InputStatel & StateO;
Append ForwardCount = InputState2 & Statel;
Append ForwardCount = InputState3 & State2;
Append ForwardCount = InputState0 & State3;
Append ReverseCount = InputState3 & StateO;
Append ReverseCount = InputState0 & Statel;
Append ReverseCount = InputStatel & State2;
Append ReverseCount = InputState2 & State3;
/************************************************************
***/
/* Count Direction Count.D
Fowar dCount Rever seCount Count 1
I Count Count. D

1 Count Direction
Direction Count Count
Count
Direction For war d=hi gh Direction

D For war dCount

D
For war dCount

Di recti on& Rever seCount Direction

Rever seCount
*/
/* */
/************************************************************

***/

Count.D = ! Count & (ForwardCount # ReverseCount);
Direction. D = ForwardCount # (Direction & ! ReverseCount);
Li sting 4 Dual Quadrature Encoder/ Decoder

5
Name Encoder ;
Part no EP1210;
Revi si on 0;
Dat e Sept. 1989;
Desi gner JimMIlener;
Conpany Protel International;
Assenbl y Encoder Counter;
Locati on u1;
Devi ce P16R4;
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For mat i

O der: d ock,
For war dCount ,

Vectors:

PXX00XXXX1
$Repeat 4;
G)O******l
$Repeat 4;
Clo******l
$Repeat 4;
Cll******l
$Repeat 4;
G)l******l
$Repeat 4;
Cll******l
$Repeat 4;
Clo******l
$Repeat 4;
G)O******l

PhaseAi n,
Rever seCount ,

PhaseBi n,

Count ,

Direction,

StatevVar0, StateVarl,

Qut Put Enabl e;

5

XOR

AND

XOR

XOR

HIGH

CUPL

P20X8

LOW

IN1

IN2 ouT
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—

o

—

o

—

—

8-38 XOR

Q.d = !Q;

Qo0

XOR

P20X8

'"b'1 $ Q;

Q.d =

XOR

XOR
XOR

Qo0

Qo0

Qo0

Q1

Q1

» O
— &
28
I
T ©

8%

Q1

Qo0

Q2

Q2

I
©T T O

858

Q3

I nn
T T T O

8588
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XOR

AND

TRUE

AND

XOR

AND

WP #1Q0 & 1UP) $ QL.
Q&UWP#!Q &!'Q &!UP) $ Q;

$
&
&

&QAL &PV &UP#! Q@R &!IQL &! QD &!IUP)$ B;

—

=288y
TR
T T T T

8588

4

AND

DO

D1 D2 D3

&!QL &'Q0 & ! UP)

& Q@
& D2;

ILD& QL & Q& WP
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$ LD & @B

# LD & DB3;
LD
XOR
XOR XOR
XOR

Q@.d = 'LD & !hol d
$I1LD& Q
# LD & DO;

Q.d=( 'LD&UP &'hold & Q
#1LD&'!'UP & 'hold & ! QD)
$ILD & QL
# LD & DI;

@.d=( !'LD& WP&'hold& QL &
#1LD&!'UP & 'hold & 'QL & ! QV)
$ILD& Q
# LD & D2;

®@.d=( 'LD& UP&'hold& @& QL&
#1LD&'WP & 'hold & '@ & ' QL & ! Q)
$ LD & B
# LD & D3;

Name cnt 4;

Part no XXXXX

Dat e 08/ 28/ 91 ;

Revision 1 ;

Desi gner Teixeira ;

Conpany PROTEL | NTERNATI ONAL ;
Assenbly  XXXXX ;

Locati on XXXXX ;

Devi ce P20X8;

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

/* 4-bit synchronous counter with parallel load and hold */
/**********************************************************/

/* Al owabl e Target Device Types: P20X8 */

/**********************************************************/
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[** Inputs **/
PIN1 = CLK;.d = 4; /* minimze equations using Espresso */
Hold = ! CBI; /* counter hold when CBI is FALSE */

Q@.d = !'LD & !hol d
$1LD&Q
# LD & DO;

Ql.d = (!'LD&UP & 'hold & Q0
#1LD&!UP & 'hold & Q) $ !'LD & QL # LD & DI;

@.d=(!'LD&UP & 'hold & QL & Q
#1LD&!UP & 'hold & ' QL & ! Q)
$!LD& @ # LD & D2;

®@.d=(!'LD&UP & 'hold & @ & QL & QU}
#1LD&!UP & 'hold & '@ & ! QL & ! QD)
$ LD & @B # LD & D3;

CBO=UP & [@..0]:& /* Carry-out */
#1UP & '[@B..0]:& /* Borrowout */

4 /

Nane cnt 8;

Par t no XXXXX

Dat e 08/ 28/ 91 ;

Revision 1 ;

Desi gner Teixeira ;

Conpany PROTEL | NTERNATI ONAL ;
Assenbly XXXXX ;

Locati on XXXXX ;

Device P20X8;

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

***/

/* 8-bit synchronous counter with parallel load and hold */
/* This is a 74l s469 enul at or */

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

/* Al owabl e Target Device Types: P20X8 */
/************************************************************

***/

[** Inputs **/

PIN 1 = CLK ; /* d ock */

PIN 2 = !LD ; /* Load pin */
PIN[3..10] = [D0..7] ; /* Data in >/
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PIN 11 = 'UP ; /* Up/ Down signal */
PIN 13 = I CE ; /* Qutput Enable */
PIN 23 = I CBI ; /* Carry/Borrow in */

[** Qutputs **/

PIN[15..22] = [Q7..0] ; /* CQutputs >/

PIN 14 = I CBO ; /* Carry/ Borrow out */

Mn [Q7..0].d = 4 /* minimze equations using Espresso */
Hold = ! CBI; /* counter hold when CBI is FALSE */

Q.d = !'LD & !hol d
$ ILD&Q
# LD & DO;

Ql.d =( !LD&UP & 'hold & Q
# 1LD&!UP & 'hold & 'Q0) $ !LD & Q1
# LD & DI;

@.d=(!'LD&UP & 'hold & QL & QO
# 1LD&!UP & 'hold & !'Ql & ! Q0)
$ ILD& Q@

# LD & D2;

®@.d=(!'LD&UP & 'hold & @ & QL &
#1LD&!UP & 'hold & '@ & ! QL & ! QO)
$ LD & @B
# LD & D3;

QU.d=(!'LD&UP & 'hold & B & Q@ & QL & Q
#1LD&!UP & 'hold & !B & '@ & 'QL & ! Q0)
$ ILD& Q4
# LD & D4;

®.d=(!LD&UP &'hold & X & B &P &Ql & Q
#1LD&!WP &'hold & ' & !B &'Q@ & !QL & ! Q)
$ ILD& &
# LD & D5;

®.d=(!'LD&UWP &'hold & 6 &8 U & B & @ & QL & Q
#1lD&!UWP &'hold & !B & 'Y & !B & !Q@ & 'QL & | Q)
$ LD & &
# LD & D;

Q7.d=(!'LD&UP &'hold & B & B & AU & B & @ &Q & Q
#1lD&!UWP &'hold & ' & !B &' QU & !B & '@ &' QL
& ' Q)
$ ILD & Q7
# LD & D7;
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CBO=UP &[Q7..0]:& [/* Carry-out */
#1UP & '[Qr..0]:& /* Borrowout */

8

15 0
0 15 16
2
15 START
START
START
0 15
START
0 OFF
START 0 OFF
START
15 START
$REPEAT $DEFINE
PLD
PLD G16V8MS G16V8
G16v8
MIN
Espresso MIN
G16v8

Nane execnt;

Partno execnt;

Dat e 09/ 19/ 91;

Revi si on 00;

Desi gner Tei xeira;

Conpany PROTEL | NTERNATI ONAL;
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Locati on none;

Assenbly none;

Device GL6V8BMN5;
/**********************************************************/
/* I nplenment a counter the counts from1l5 to 0 */

/* then shuts itself off */

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

[** inputs **/

Pin1l =clk;
Pin 2 = START,;
Pin 11 = 'Enable; /* output enable is active |low */

/** outputs **/
Pin[16..19] = [@..0];

Pin 15 = OFF;

$REPEAT i = [0..15]
$DEFINE S{i} "h'{i}
$REPEND

field count = [@..0];
M N count.d = 4;

sequence count {
Present SO if ! START Next S15; if START Next S0; if START out

OFF;
Present S1 if !START Next S15; Default Next SO0;
Present S2 if !START Next S15; Default Next Si;
Present S3 if !START Next S15; Default Next S2;
Present S4 if !START Next S15; Default Next S3;
Present S5 if !START Next S15; Default Next $4;
Present S6 if !START Next S15; Default Next Sb5;
Present S7 if !START Next S15; Default Next S6;
Present S8 if !START Next S15; Default Next S7;
Present S9 if !START Next S15; Default Next S8;
Present S10 if ! START Next S15; Default Next S9;
Present S11 if !START Next S15; Default Next $10;
Present S12 if !START Next S15; Default Next S11;
Present S13 if !START Next S15; Default Next $S12;
Present S14 if !START Next S15; Default Next S13;
Present S15 if !START Next S15; Default Next S14;

PLD

Name execnt ;

Partno execnt;

Dat e 09/ 19/ 91;

Revi si on 00;

Desi gner Tei xeira;

Conpany PROTEL | NTERNATI ONAL;
Locati on none;

Assenbly none;
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Device GL6V8M5;

order: clk, %, !Enable, 9%, START, %, @..0, %, OFF;
vectors:
$MBG' E';
$MSG' n S ";
$MSG' a T "
$MSG' ¢ b
$MBG' ||

k e

5
Q@

O O OO0 OO0 0O0D0O0OO0O0O0OO0OO0OOoOOoOOo
I
L
L
L
|t o e e e e o S e e e i et e

HHHH
Start counting down";
HHHL
HHLH
HHLL
HLHH
HLHL
HLLH
HLLL
LHHH
LHHL
LHLH
LHLL
LLHH
LLHL
LLLH L

reached 0 so ' OFF' should go high";
LLLL H

LLLL
LLLL
LLLL
LLLL
LLLL

rrOr OO OO -

aoNoNoNoNoNoNo NN NN N NoNOR  NoNoNo N NN NN NN NN NONONONON)
PR PR RPRRPRPRREPRPRRRERRRER

5000OOOOOOOOOOO&%}OOOOOOOOOOOOOOOOO

Q

O0O0O00O0
OO0 o0ooo
PR R R RE R
I T T T T
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cCo1
$VBG'
cCoo
$VBG'
cCo1
cCo1
cCo1
cCo1
cCo1
cCo1
$VBG'
cCoo
cCoo
cCooO
cCooO

LLLL H

turn off start and go back to FF state";
HHHH L

start counting down again";

HHHL
HHLH
HHLL
HLHH
HLHL
HLLH
turn off start and go back to FF state";
HHHH L

HHHH L

HHHH L

HHHH L

rrrO -

Sl ( )

Red 1 * =" Radz
Valbow 1 Wedlow =
Grean 1 Gresng

8-39
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SEMT & I5ENZ

___________ SEM & SENZ
ISEMT & ISEMZ

ISEM1 & SENZ

___________ | [
SEMT & ISENZ Sy

Redlz

SENT & SENZ
ISEMY & 1SEMZ  freomeoem

ISEMA & SERZ

Tral e rcal e 4 b

8-40
LDI

Moor

2
Greenl/Red2 Greenl/Red1
Green2/Redl  Greenl/Red?2
4

O Greenl on Red2 on

Senl& Sen2
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PLD

$DEFINE

3 4
PLD
PLD
$DEFINE
FIELD
SEQUENCE
SEQUENCED
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2 3
P22V 10 P20G10
DEVAICE
()
LED
LED
CUPL
2
FIELD
P22V 10



SEQUENCE

SEQUENCE
3 Q2,01,Q0 Traffic FIELD
(¢ )

SEQUENCE state bits {

body of state mmachine

}
PRESENT
PRESENT PRESENT
IF IF
IF PRESENT SO
IF
1
2
Present SO
if Senl & Sen2 Next S1;
if !Senl & !Sen2 Next SI1;
if !Senl & Sen2 Next S3;
if Senl & !Sen2 Next S0;
Qut Greenl CQut Red2;
0
Present SO 0
IF IF
S1 2
1 2
if Senl & Sen2 Next Si;
2 IF
ST 2 S1
if 1Senl & !Sen2 Next S1;
3 IF 1 2
1 2
1 2
1 2
A S3
if 'Senl & Sen2 Next S3;
4 IF 1 1 1
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if Senl & !Sen2 Next S0;

ouT
ouT NEXT
CUPL
ouT
Greenl Red2

Qut Greenl CQut Red2;

CUPL

R7

R7 PLD (R7)
R7 PLD (IR7)

841 R7

Does not causs imersion

%>j}+>_ T FIM

«

Al aal fulTEREY
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8-42

8-41 EP324

PIN 1 = CLK;

PI' N 38
PIN 23
PIN 5
PIN 6

D7;
D6;
ROW
LD;

PIN 12 = R7,
PI NNCDE 47 = R6;

R7.T = LD & RON& 'R7 & D7
# LD & ROW & R7 & ! D7;

R6. T = LD & RON& 'R6 & D6
# LD & RON & R6 & ! D6;
8-42

ORDER: CLK, ROW LD, Dr..86,

VECTORS:

0001:C 1 1 01 LH
0002:C 0 0 00 LH
0003:C 1 1 10 HL

0004:C 0 0 00 HL

/[* pterm1 */
/[* pterm2 */

PLD
R7, R6;

8-43 SO

844 R7

174




LD ACTIVE HIGH

o7 PIN 1% = R7;

E7.T = LD & FOW = IR7 & DT
?%7 # LD 5. ROW 5. R7 & |DT;

plerm 1 I::I—++ L
plerml L .-'D T

WG
8-44
. R7
OFF
R7 D7
D7 R7
R7
( )
2 2 R7
LD ROW
3 '3 R7
LD ROW D7 R7
R7.T 1
4 4
LD ROW
4-45 R7
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Causes inersion

Y

Dy

WG

P

== — W

«]

8-45 EP324

A+ b alps dol-TERRA

6.7

8-46

R7 PLD

PIN 1 = CLK;
PI' N 38
PIN 23
PIN 5
PIN 6

D7;
D6;
ROW

LD;

PIN 12

I R7;
PI NNCDE 47 = RG6;

R7.T = LD & RON& 'R7 & D7
# LD & ROW & R7 & ! D7;

T=LD& RON& 'R6 & D6
# LD & RONW & R6 & ! D6;

R6.

/* pterm1 */
/* pterm2 */

8-46 PLD

ORDER: CLK, ROW LD, Dr..6,

VECTORS:

0001:C 1 1 01 LH
0002: C 0 0 00 HH
0003:C 1 1 10 HL
0004:C 0 0 00 LL

I'R7, RG;

8-47 PLD

848 R7
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R7

R7
D7
AND

R7

R7
R7

LD
ROW
o7

R7T.

Y

1

plemm 1
plem?

e

T

PIN 12 =

= LI
# LD

ACTIVE LOW

I1R7;

. ROW i IET £
i R 2 R7 =

D7
I1D7T;

D

WCG

8-48
. R7

OFF

LD ROW

D7 2

R7
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XOR

D7

LD ROW

D7

R7
R7

R7

R7



IR7 R7 R7
R7
2
OR
OR XOR
LD
ROW XOR
3 3 R7
LD ROW D7
R7
R7 R7
XOR
4 4
LD ROW
OR XOR
HIGH
LOW CuUPL
).Sl
PIN 1 = CLK;
PIN 38 = Dv;
PIN 23 = D6;
PIN 5 = ROW
PIN 6 = LD
PIN 12 = I R7;
PI NNODE 47 = R6;
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R7.T = LD & ROW& ' R7 & D7
# LD & ROW& R7 & ! Dv;

R6.T = LD & ROW& 'R6 & D6
# LD & ROW& R6 & !D6;

8-49 PLD (R7 active-low)

850 R7
R7 PLD

ORDER: CLK, ROW LD, D7..6, R7, RG;

VECTORS:

0001:C 1 1 01 HH
0002:C 0 0 00 LH
0003:C 1 1 10 LL
0004:C 0 0 00 HL

8-50 SO (R7 Sl )
R7 PLD
PLD IR7
R7
HIGH LOW

JEDEC
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CUPL

CUPL
31 31
CUPL 9-2
CUPL 9-1
a0
A0
8250 ENABLE

Real ti me_cl ock_interrupt _address

A0 a0
99
1/0 enable /
out 6a 2
tbl-2 2
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A0 A1 A2 A3 A4 A5 A6 A7

5 0

X1..5 X0...4

0 31 10
Bit field Declaration

Statements 0
5 31

a23

DO7

D7

counter_bit_3
0
D07 D7
DOF 10
a36
CUPL

CUPL

APPEND FORMAT ouT
ASSEMBLY FUNCTION PARTNO
ASSY FUSE PIN
COMPANY GROUP PINNNODE
CONDITION IF PRESENT
DATE JUMP REV
DEFAULT LOC REVISION
DESIGNER LOCATION SEQUENCE
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DEVICE
ELSE
FIELD
FLD

MACRO SEQUENCED
MIN SEQUENCEJK
NAME SEQUENCERS
NODE SEQUENCET
TABLE

9-1 CUPL
CUPL

& 5

9-2 CUPL

CUPL

16

32
0 232-1

16
10

10

10
16

N

[e¢]

10
16

g o o o

94

10

'b'0
'B'1101
'0'663

13
435
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'D'92 10 92
WBA 16 186
'0[300..477] 8 ) 192..314

9-4

2 8 16 dont-care  (X)
dont-care 9-5

'1X11 2
'0'0X6 8
'H[3FXX..7FFF] 16 ( )

9-5 Dont-Care

* *

91

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

/[* This is one way to create a title or */

/* an informati on bl ock */
/*******************************************/

/*
This is another way to create an information bl ock
*/

out1=inl # in2; /* A Sinple OR Function */
out 2=inl & in2; /* A Sinple AND Function */
out3=inl $ in2; /* A Sinple XOR Function */
9-1
CUPL
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[variable, variable, ... variable]

[]

[UP, DOWN, LEFT, RIGHT]
[A0, Al, A2, A3, A4, A5, A6, A7]

[variabl em.n]

m
n n
2
[ AO. . 7]
10
0
[ A0O. . 07]

[A0, Al, A2, A3, A4, A5, A6, A7]

[ AOO, AO01, A02, A03, A04, A05, A06, A07]

2
2

[AO..2, A3, A4, AG..7]
[A0, AL, A2, A3, A4, A5, A6, A7]

CUPL
File-New
PLD Wizard

9-2
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Name XXXXX;

Par t no XXXXX;

Dat e XX/ XX XX;

Revi si on XX;

Desi gner XXXXX;

Company XXXXX;

Assenbl y XXXXX;

Location XXXXX;
/*********************************************************/
/* */

/* */

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

/* Al owabl e Target Device Types: */

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

[** I nputs **/

Pi n = A */
Pi n = A */
Pi n = A */
Pi n = A */

[** Qutputs **/

Pi n = A */
Pi n = A */
Pi n = A */
Pi n = A */

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

/** Logi ¢ Equations **/

9-2

Title Block -

Pin Declaration -

extrapin=;

[*Inputs*/  /*Outputs*/

Declaration and Intermediate Variable -
Bit Field Declaration Statements and Node Declaration
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Statement

Logic Equations

Logic Equation -

Logic Equations

CUPL 10
ASCII
9-6 CUPL
DEVICE
FORMAT CUPL
NAME
JEDEC
ASCII-HEX HL
NAME 32
8
DOS
PARTNO PLD
PLD GAL
8
User Signature Fuses 7 ASCII
REVISION 01
REV
DATE
DESIGNER
COMPANY PLD
ASSEMBLY PLD PC
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ASSY

LOCATION PC PLD
LOC
DEVICE
DEVICE
FORMAT

h ASClI-hex
[ HL
j JEDEC
FORMAT Configure AdvancedPLD

Narme Nane SAMPLE ;

Partno Partno P9000183 ;

Revi si on Revi si on 02 ;

Dat e Date 1/11/89 ;

Desi gner Desi gner Gsann ;

Conpany Conpany Protel International ;
Assenbly Assenbly PC Menory Board ;
Location Location U106 ;

Devi ce Device F155;

For mat For nmat ij

CUPL

PIN pin_n=[!]var ;

PIN

pin_n 10
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[pin_n1,pin n2..pin_nn]
!

var

[var, var ... var]

CUPL
Y = A & B;
A
P22v10
Pin 2 = A
Pin 3 = B;
Pin 16 = Y;
Y = A & B;
16
0
Pin 2 =1A
Pin 3 = 1IB;
Pin 16 = Y;
Y = A& B;
A B Y

CUPL

PLD

TRUE=0



FALSE=1

0 1
CUPL
Board lawer. Think 1's
and 0's (voltage levels)
Pin declarations larer. Think
aboutwhether 1 means true o
1 mean s false.
Desinn layer
Think TRLEFALSE
Folal b s -+ i mna gl poar
9-3
"
TTL
I
VirtualDevice
!
HI
PAL16L8
PAL16L8
OR
c=a#b;
PAL16L8

c=>! aé&l!b

94
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c=a#¥b

™S~ .
P

a
b
[le=ir=d OR Fumetian
c=rlaflh
3 Y ﬁ e,
} ] -
b —— ~ :" o
D Monrgean Tra nsbation Froed Imverting Bafier In Device
9-4
.DOC

pin1 = cl ock; /* */
pin 2 = I enabl e; /* ilo
pin[3,4] = I'[stop, go]; /* */
pin[5..7]= [a0..2]; /* 0-2 */

2
pin3 = Istop; [* */
pin4 = lgo; [* */
pin5 ao; I* 0*/
pin 6 al; [* 1%/
pin7 = az; I* 2%/

VirtualDevice,

pin = Istop; I* */
pin = lgo; I* */
pin a0, I* 0*/
pin = al; I* 1*/
pin = az; /* 2*/
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*/



825105

PIN

NCDE [!] var ;

NODE

var

Intermediate Variables Definitions section

HI
LO

LO

PINNODE

CUPL

NODE
NCDE [ StateO..5]; [/* */

191

NODE

Declarations and



NODE ! I nvert; /* * [
CUPL NODE

PINNODE
PINNODO

PI NNODE node_n = [!]var;

PINNODE

node n 10

[ node_nl1, node_n2 ... node_nn]

[var,var ... var]

Declarations and
Intermediate Variables Definitions section

HI
LO
LO
PINNODE
PINNODE [29..34] = [State0..5]; /* Internal State Bits */
PI NNODE 35 = !lnvert; /* For Complement Array */
PI NNODE 25 = Buri ed; /* For Buried register part */
/* 110 */
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FI ELD var = [var, var, ... var] ;

FIELD
var

[var, var, ... var]

Declarations and
Intermediate Variable Definitions

FIELD
Set Operations /O 8
AO A7 ADDRESS 2

FI ELD ADDRESS = [ A7, A6, A5, A4, A3, A2, A1, AO] ;

FI ELD ADDRESS = [A7..0] ;
FIELD 32

A0

[A0..7]
[A7..0]

A2 B2

193



MIN
MIN Configure Advanced PLD

M N var [.ext] = level ;

MIN  Configure Advanced PLD

var

[var, var, ... var]

.ext
level O 4
MIN
MIN
M N async_out = 0; /* */
M N [outa, outb] = 2; /* 2 *
M N count.d = 4; /* 4 */
d
FUSE
FUSE TURBO MISER
FUSE (fusenumber, x)
101 MISER TURBO
101
FUSE(101, 1)
FUSE
MISER TURBO
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TURBO MISER

2
FUSE

MISER TURBO

$DEFINE $IFDEF $UNDEF

$ELSE $IFNDEF $REPEAT

$ENDIF $INCLUDE $REPEND

$MACRO $MEND

9-7
$
$DEFINE

$DEFI NE ar gunment 1 ar gunment 2

argumentl ASCII
argument2
$DEFINE $SUNDEF

argumentl  argument2

$DEFINE
$DEFI NE ON "b'1
$DEFI NE OFF "b'0
$DEFI NE PORTC 'h'3F0



$DEFINE

$DEFINE { /*

$DEFINE } */

$DEFINE / ! NOT

$DEFINE * & AND

$DEFINE + # OR

$DEFINE + $ XOR
5 PLD

PALASM.OPR

$INCLUDE
CUPL
$UNDEF
$DEFINE
$UNDEF ar gunent

argument $DEFINE
$DEFINE
SUNDEF
$INCLUDE

$I NCLUDE fil enane
$INCLUDE
$INCLUDE
PARASM.OPR

$1 NCLUDE PALASM OPR

PALASM.OPR PLD
$DEFINE
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$DEFI NE / ! NOT
$DEFI NE * & AND
$DEFI NE + # R
$DEFI NE Dt $ XOR
$DEFI NE { | *
$DEFI NE } x|
$IFDEF
$| FDEF ar gument
argument $DEFINE
$IFDEF
$ELSE $ENDIF
$IFDEF
$IFDEF
$ELSE $ENDIF
$IFDEF
NEVER
$| FDEF NEVER
out1=inl & in2; /* AND */
out 2=i n3 # in4; /* OR */
$ENDI F
NEVER
$IFNDEF
$1 FNDEF ar gunent
argument $DEFINE
$IFNDEF $IFDEF
$IFNDEF
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$ELSE



$ENDIF

$IFNDEF $ELSE $ENDIF
$IFNDEF 2
$IFNDEF  $ENDIF
2
COMMON_OE
$| FNDEF COMMON_CE
pin 11 = lenabl g; /* CE */
[43, g2, q1, q0] . oe = enabl e; /*
*/
[* 4 */
/* 7 *
$ENDI F
COMMON_OE $IFNDEF  $ENDIF
$ENDIF
$IFDEF $IFNDEF
$ENDI F
$ENDIF $IFDEF
$IFNDEF
$IFDEF $IFNDEF
$ENDIF
$ENDIF
$| FDEF prototype_1
pin 1 = set; /* 1 set */
pin 2 = reset; /* 2 reset */
$| FDEF prototype_2
pin 3 = enabl e; /* 3 enable */
pi n 4 = di sabl e; /* 4 desabl e */
$ENDI F
pin 5 = run; /* 5 run */
pin 6 = halt; /* 6 halt */
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$ENDI F

$ELSE
$IFDEF $ENDIF
$ELSE
$IFDEF $IFNDEF
$ELSE
$IFDEF $IFNDEF
$ELSE
Prototype $IFDEF
$ELSE

$DEFI NE Prototype X /* Prototype
$1 FDEF Pr ot ot ype
pin 1 = nenreq; /*

/* */

pin 2 = ioreq; /* 2
/* */

$ELSE

pin 1 =ioreq; /* PCB 1 */
/* 110 */

pin 2 = nenreq; /* PCB 2 *
/* 110 */

$ENDI F

$ELSE

$SREPEAT

FOR FORTRAN DO

$REPEAT i ndex=[ nunber 1, nunber 2, _nunber n]

repeat body
$REPEND

n O 1023

numberl

[numberl..numbern]

199

$ENDIF

$ELSE
$ENDIF

*/

*/

Prototype $DEFINE

numbern



CUPL

{}
3-8
FI ELD sel = [in2..0]
$SREPEAT i = [0..7]
lout{i} = sel:"h'{i} & enable;
$REPEND
i 0 7
out{i}=sd:h{i} &enable;
FI ELD sel = [in2..0];
loutO = sel:'"h'0 & enabl e;
loutl = sel:'"h'1l & enabl e;
lout2 = sel:'h'2 & enabl e;
lout3 = sel:'h'3 & enabl g;
lout4 = sel:'h'4 & enabl e;
lout5 = sel:'"h'5 & enabl e;
lout6 = sel:'h'6 & enabl e;
lout7 = sel:'h' 7 & enabl e;
/* advance 5
/* advance 1
FI ELD count [ out 4. . 0]
SEQUENCE count {
$REPEAT i = [0..31]
PRESENT S{i}
| F advance & !reset NEXT
S{(i+1)%32)};
| F reset NEXT ${0};
DEFAULT NEXT S{i};
$REPEND
}
$REPEND
$REPEAT
$REPEND
$REPEND $REPEAT
$REPEAT
$REPEND
$MACRO
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$MACRO nane ar gunent 1
argument 2. .. argunentn

macro function body
$MEND

$REPEAT
1

$MACRO

$MACRO decoder bhits MY _X MY_Y MY _enabl e;
FI ELD select = [ MY_Y{bits-1}..0];

$REPEAT i = [0..{2**(bits-1)}]
IMY_X{i} = select:"h'{i} & MY_enabl e;
$REPEND
$MEND

_/* Other statenents */
decoder (3, out, in, enable); /*macro functioncall*/

decoder

FI ELD sel = [in2..0];

loutO = sel:'"h'0 & enabl e;

loutl = sel:'"h'1l & enabl e;

lout2 = sel:'h'2 & enabl g;

lout3 = sel:'h'3 & enabl g;

lout4 = sel:'h'4 & enabl e;

lout5 = sel:'"h'5 & enabl g;

lout6 = sel:'h'6 & enabl e;

lout7 = sel:'h' 7 & enabl e;

NC no connection
NC NC CUPL
PLD Expand Macro
MX
macrolib.m
$I NCLUDE nacrolib.m /* */
R A */
decoder (4, out, in enable);
/* */
PLD
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$MEND

$MACRO
$MVEND
$MEND $MACRO
$MACRO $MEND
CUPL 4
9-8
! 1A NOT 1
& A&B AND 2
# A#B OR 3
$ A$B X0 4
9-8
95
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AND &
NOT : cnes cormnplement | A, E LEE
h 18 0 0 0
a 1 0 1 0
1 L 1 0 0
i 1 1
OR # XOR :emclusie OR
A B A¥FE A E LEE
i} 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0
9-5
CUPL 6
$REPEAT $MACRO
dhH
9-9
** 2%*3 1
* 2%i 2
/ 4/2 2
% 9%8 2
+ 2+4 3
- 4 3
9-9
CUPL
$REPEAT $MACRO
9-10
LOG2 2
LOG8 8
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LOG16 16
LOG 10

9-10
LOG

LOG2(32)
LOG2( 33)

5 <==> 2**5 = 32
ceil (5.0444) = 6 <==> 2**6 = 64

ceil(x) X

11 CUPL (=)

Side

AP

AR
APMUX
ARMUX
.BYP
.CA

.CE

r-rrO OO

D-CE
CE
.CK
.CKMUX

.DFB
.DQ
IMUX
ANT

xr-xoxxoxrrr
W)

10
JO0AR

— 0
U

1O0AP

—

1OCK
10D
0L
10OSP

— 20 X0
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JOSR L
J L JK- J
K L JK- K
L L D
LE L P
.LEMUX L
.LFB R
LQ R Q
.OBS L
.OE L
.OEMUX L
PR L
.R L SR- R
S L SR- S
SP L
SR L
T L T
.TEC L
.TFB R T
Tl L 2-T T1
T2 L 2-T T2
Table 9-11.
.OE

PIN 2 = A

PIN 3 = B;

PIN 4 = C

PIN 15 = VARNAME;

VARNAME. CE = A&B;

JK
110
2 1
PIN NAME. CE = 'b' 1; /* */
/* ON */
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PIN NAME. CE = 'b' O; [ * */
[ * OFF */
1/0
JK- SR- J
S R
OFF
COUNTO0.J="b'0 ; /* J input not used*/
9-6
OUT_WaR.OE
IN_vaFd
=
OUT_VAR.SP
1]
IN_vaFd FUSE
[N_WaRE. D ARRAY OUT_VAR.D SP I
IN_viFd _
T —{ =
OUT_VAR CK
L D > AR
OUT_VAR.AR
|7IIIUT_1.-'P.H {defult feedbac k)
OUT_WAR.10 {alternate feedback)
OUT_WAR.D = IN_WART & OUT_VAR
FIIN_VARZ & [N_VARZ.DO
#1IN_VART & OUT_WaR 10
9-6
OUT_VAR D
- .DQ




OUT_VAR OE = IN_VARL # | N_VAR2

EP300

9-7 EP300
QUT_MaRD
AISE 1] OuT_WaR
ARRAY U u =
>—ﬁ—|
|_ MU
Frommmibh Bl
9-7
9-6
10
9-8
QUT_MaRD
FISE n OUT_WAR
ARRAY U u =

ML

Frammmath bt
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9-8 (/0

9-9
IN_vARA
FUSE D QUT_VAR
ARRAY _”—D L L =
D 0
’7 OUT_VAR. DFE
QUT_YAR.D = IN_VART & OUT_VAR. DFE rmssnmpied i
99
9-10
IN_VARA
FISE n OUT_\VAR
ARRAY _“—D L~ =
’7 QUT_VAR. INT
QUT_YAR.D = IN_VART & OUT_VAR.INT e st i
9-10

P29MA16

9-11 P29MA16
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I0E

OUT_VaR.0E Y&

[
L M
GND
AISE OUT_WAR.D
BRRAY o . 0 OUT_YAR
i L.f
> i)
OUT_WARLCK
MU
]
OUT_WAR
CLOCK
Cuipal O aipal Eabh o Ok il o
9-11
.OE .CK
.OEMUX .CKMUX
.OEMUX .CKMUX
!
.CK
9-12 VCC
oo
QUT_YAR.D
AISE OUT_W.AR
LR RAY _’_| —0 a =
—c> )
’7 OUT_WaR
CLOCK
PIN 4 =CLOCK:  * Common clck in
PIN 24 YOO oo pin Y
OUT_WAR.OEMUX =MGG; £ Voo, Akways Enabld
DUT_VARCKMIX = IGLOCK: [* Negathe-Bdge Chock™( e

9-12

209

.OE



210

.OE .OEMUX
.CK .CKMUX
AP
P
Reqgister
Array
Y. AF
9-13 .AP
AP
Y.AP=A&B; A
APMUX
—™ £
Array Feqister —
T APMLEL ?
FPreset » R
9-14 .APMUX
APMUX
AR




AR

211

Array Register | e
9-15 AR
AR
ARMUX
=y ARMU
Array Registet ’
N
9-16 .ARMUX
ARMUX
AR
ARMUX
.CA




CE

Array .D:
SR,
o}
9-17 .CA
.CA D-CE
.CE
.0 D -
D-CE
Array v OF Reqgister
'_.. oE
9-18 .CE
CE D-CE CE
D
2 1 CE
.CK
S
Reqgister
Array
R
——{>

SO mhrdin
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9-19 .CK

.CK
.CK
.CKMUX
.CKMUX
_ | &
Array Register | S—
LRI L
G”{ Ut 2 JOEWRL K mbran
9-20 .CKMUX
.CKMUX
2
4
.D
.0 | Iy
[~ o D '
Reqister |
Brray
9-21.D
D D D D

213



.DFB

214

o -
> Reqgister
Brray
.OFB
o
1-22 .DFB
.DFB
.DFB
.DQ
O A0
E— Register ’
Array
1-23.DQ
.DQ D DQ
.DQ
IMUX




Fiegister—|>~_cj i
B
L
Array
Py L
| | 7]
Reqgister | i L
B
9-24 .IMUX
IMUX
2 /0
INT
I =3
YANT
o
o
Array i
| {z]
7 IMT Reqgister |
—
z
ol
iz'lo

JHT b
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9-25 .INT

INT
ANT
10
| ]
Reqister |
Array
> Y
il
il
Y10
9-26 .10
10
1OAP
M e | {7
Cell |
Array
Reqgister
Y. IOAR f
9-27 .I0AP
1OAP
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J0OAR

[E=Te (]
Cell |

Arr sy

¥ Y IOAR

Reqister

M d 0GR+ Hekn

9-28 .IOAR
JOAR

10CK
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Cille

Ml e

cell
Array
Reqgister
>
D
9-29 .I0CK
1OCK
10D

218




Meacmo
Call |
\—D
D
Ragister
Y.I0D
>
-
9-30 .10D
10D
0L
Meacmo | Y
Call |
\—D
L
Latch
> ¥.I0L

U 4 100 +d b

9-31.10L

219




0L

IOSP
Mz i
el
Array
Reqister
Y I0EF |
9-32 .I0SP
1OSP
IOSR

220




221

ETH ] {0
Cell
Array 4 Y10%A
Reqgister
9-33 IOSR
IOSR
J,.K
Y Iy
J Y
Array >
YK
ke
J,.K
J K JK K
K
JK K
2 0
.L




Y.L ]
L e L N
Latsh
Array
9-35.L
L
L
LE
Y.L L Ay
Array > Latzh
.LE
—M LE
9-36 .LE
LE
LE
.LEMUX
—— L
Array Reqister pN—
Y LEMIE

LB 4dberad
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9-37 .LEMUX

LIMEX

.LFB

Brray

™ Laich

Y.LFB

LR

9-38 .LFB

LFB

LQ

.LFB

Latzh

AL

Ay ey

W od Qs rubed

9-39 .LQ
LQ

.OE

223
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LQ
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T.OE
PJ'\ 7]
Array Macts | S
el
9-40 .OE
.OE
.OEMUX
Y OERMILK
Y OE | e
Array
Macro ¥
Cell
9-41 .OEMUX
.OEMUX
2
4
S R




N a | v ]
_,l:llrra'}r > HEgiStEr
Y.R
R
942.S R
S R SR
.S R
SR S R
2 0
.SP
| =2
Register |
Array
. 3P
9-43 .SP
.SP
Y.SP=A&B; A B
.SR
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=

226

Array Register | ]
9-44 SR
SR
T
VT T [ FaEvEN
Register |
Array
9-45 T
T T
.TFB




TR+ Bk

Register

Y. TFBE

Brray

A&B=B&A
A#B=B#A

9-46 .TFB
.TFB

.TFB
9-12

0o
o 3t

—~

mm
o 3t
<<«

~— —
I

—~

00
o 3t
m m

~— —

.. H

<<

~

OO
o
<<«

# o3

—~

m m
o
<<«

~— —
I

~

OO
# o3
m m

~— —

R

<<

<<
i

—~

mm
# o3
<<«

~— —

.. H

<<

IA# 1B #!C
A& !B &!C

A$'!'B=I1AS$B
= (A &!B) # (A& B)
227

A$B=(lA&B) # (A&!B)

(A $ B)
A# 0

XOR



A&A=A A&!'A=0
#A=A A#IA=1

9-12
()
9-13
A#B&C A#
B&C
(A#B)& C A&C Parentheses change order
#
B&C
IA&B IA&B
I(A & B) IA#1B DeMorgan's Theorem
A#B& C#D A#
D#
B&C
A#B& (C#D) A# Parentheses change order
B&C
#
B&D

Table 9-13. Sample Expressions

CUPL

[1] var [.ext] = exp;

var

.ext
9-11

exp
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Logic Equation

Declarations and Intermediate V ariable Definitions

SEL_0=Al5 & ! Al4; /* A sinple, decoded output pin */
Q.D=QL & @ & B; [* Qutput pinw Dflip-flop */
Q.J =@ # @B; /* Qutput pinw JK flip-flop */
QA.K=Q@ &!B;
MREQ=READ # VRl TE; /* Internedi ate Vari abl e */
SEL_ 1= EQ & Al5; /[* Qutput internedi ate var */
[DO..3] = "h'FF; [/*Data bits assigned to constant*/
[DO..3].0e=read; /*Data bits assigned to variabl e*/
APPEND
APPEND
APPEND [!]var[.ext] = expr ;
!
var 1
.ext
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expr

APPEND APPEND OR
APPEND
APPEND
APPEND Y = A0 & Al ;
APPEND Y = BO & Bl ;
APPEND Y = CO & C1 ;
3

Y = (A0 & Al) # (BO & Bl) # (C0 & Cl) ;
APPEND

[DO, D1, D2, D3] & read

[DO & read, Dl & read, D2 & read, D3 & read]
2

[AO, Al, A2, A3] & [BO, B1l, B2, B3]

[AO & BO, Al & Bl, A2 & B2, A3 & B3]
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FI ELD a_inputs = [ A0, Al, A2 A3] ;
FIELD b_inputs = [BO, B1, B2, B3] ;
AND
a_inputs & b_inputs
2
8 3 2 10 16
4 2
Equivalent Equivalent
Number Binary Set Number Binary Set
'OX [X, X, X] 'H'X [X, X, X, X]
‘00 [0,0,0] 'H'O [0,0,0,0]
‘01 [0,0,1] 'H1 [0,0,0,1]
'02 [0,1,0] 'H'2 [0,0,1,0]
'0'3 [0, 1, 1] 'H'3 [0,0,1,1]
‘04 [1,0,0] 'H'4 [0,1,0,0]
‘05 [1,0,1] 'H'5 [0,1,0,1]
'‘0'6 [1,1,0] 'H'6 [0,1,1,0]
‘07 [1,1,1] 'H'7 [0,1,1,1]
'D'0 [0,0,0,0] 'H'8 [1,0,0,0]
‘D1 [0,0,0,1] 'H'9 [1,0,0,1]
'D'2 [0,0,1,0] 'HA [1,0,1,0]
'D'3 [0,0,1,1] 'H'B [1,0,1,1]
'D'4 [0,1,0,0] 'HC [1,1,0,0]
'D'5 [0,1,0,1] 'H'D [1,1,0,1]
'D'6 [0,1,1,0] 'HE [1,1,1,0]
'D'7 [0,1,1,1] 'HF [1,1,1,1]
4

field count = [@, @, Q, Q];

count.d = "'b'" 0001 & (!QO)

#'b' 0010 & (QL $ Q)

#'b'" 0100 & (@2 $ QL & Q)

#'b' 1000 & (B $ QR & QAL & QO);

Q.d = 1 Q0;

Q.d =Q $ Q

@.d=Q@ 3% A & Q;

@B.d=RB$X&A & Q;



1. [var, var, ... var]: constant ;
2. bit _field var:constant ;

[var, var, ... var]

constant 16
bit field var
[l
1
2
1 0
AND
16 2 1011 A3 A2 Al AO
select = [A3..0]:'"h'D;
1 A3 A2 A0
0
Al
select = A3 & A2 & 'Al & AO ;
2 IX0X A3 A2 Al A0
select = [A3..0]:'b" 1X0X ;
1 A3
0 Al
dont-care A2
A0
select = A3 & Al ;
4

FI ELD count = [Q0..3];
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Q.J = count:0 # count:2 # count:4 # count:6
# count: 8 # count: A# count: C# count: E;

Q. K = count:1 # count:3 # count:5 # count:7

# count:9 # count:B # count:D # count: F ;
Q.J = count:1 # count:5 # count:9 # count:D ;
QL. K = count:3 # count:7 # count:B # count: F ;
.J = count:3 # count:B ;
Q@.K = count:7 # count: F ;
XRB.J = count:7 ;
XB.K = count: F ;
[var, var, ... , var]:op
var op var op ... var
op & # $
var
[ A3, A2, A1, AO]: &
[ B3, B2, B1, BO]: #
[C3,C2,CL,C0]:%
A3 & A2 & A1 & A0
B3 # B2 # BL # BO
P23 ClLs @

2
Binary-to-BCD
2

FIELD input =1[in3..0] ;
FIELD output = [out4..0] ;
/* in3..0 ->out4..0*/

$DEFINE L 'b'O0
$DEFINE H 'b'1
output = input:0 & [L, L, L, L, L]
# input:1 & [L, L, L, L, H
# input:2 & [L, L, L, H L]
# input:3 & [L, L, L, H H
# input:4 & [L, L, H L, L]



# input:5 & [L, L, H L H
# input:6 & [L, L, H H L]
# input:7 & [L, L, H H H
# input:8 & [L, H L, L, L]
# input:9 & [L, H L, L, H
# input:A & [H L, L, L, L]
# input:B & [H L, L, L H
# input:C & [H L, L, H L]
# input:D & [H L, L, H H
# input:E & [H L, H L, L]
# input:F & [H L, H L, H;
$SUNDEF L
$UNDEF H

Pin [2..4] = [ADO..2];

Pin 2 = ADO;

Pin 3 = ADL;

Pin 4 = AD2;
FIELD

32

Pin 2 = VAR A

Pin 3 = VAR B;

Pin 4 = VAR G

Pin 15 = ROM SEL;
FI ELD ADDR = [ VAR A, VAR B, VAR (] ;

VAR A VARB VARC

EE EEEEEEEEEEREEEREER
I EEHCEEEENEEEHEEREERE

Iu]
[x1]
-1
[a)]
o

- Thesz bitz ae ignomd

9-47
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ROM_SEL = ADDR: 3;
DA%, 0.9.0.0.0.9.9.0,0.9.9.0,0.9.9.0.09.0.0.09.0.0.0 0 O NI

ROM SEL = ! VAR A & VAR B & VAR C,

VARO
2

field ADDR = [ VARO, VAR, VAR?];
field ADDR = [ VAR2, VAR, VARO];
EEEFEEEEEEEEDHEEEEEEREEEECEEEELE
IEEELEEREENNEEEEEEEERD
- Thesz bitsare gnored -—T

1+
VARD
VAR
VAR?

9-48
ROM _SEL = ADDR: 3;
IO G 00000000 000000000000 0000 (NN

ROM SEL = ! VAR2 & VARl & VARO;

VAR17 VAR18 VARI9
3 01 2

FI ELD ADDR = [ VAR18, VARLl7, VAR16];
ROM_SEL = ADDR: 3;

ADDR
{ bmc 1-49P205.bmp}

9-49 0
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iD10,.0.9,:0.9,0,.0.9.9,0.0.0.9.9,0.9,.0.0.0,0.9.0,0.0.00.0.0 (N K&

ROM_SEL = ADDR: 30000;

" XXX XXXX0110000000000000000"
ROM SEL = ! VAR18 & VAR17 & VARLG;

1. [var, var, ... var]:[constant_lo..constant_hi] ;
2. bit_field_var:[constant _lo..constant_hi] ;

[var, var, ... var]

bit_field_var

[constant_|o constant_hi]

16
- (]
Format 1
Format 2
constant_lo constant_hi AND
OR
RANGE A3 A2 Al A0 1100 1111

16

FI ELD address = [ A3..A0]
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RANGE

sel ect = address:[C..F] ;

sel ect = address: C # address: D
# address: E # address: F ;

select = A3 & A2 & 'Al & !'AD
# A3 & A2 & A1l & A0
# A3 & A2 & Al & 'AO
# A3 & A2 & Al & AO;

select = A3 & A2 & Al & (! A0 # AO)
# A3 & A2 & AL & (A0 # AO) ;

(IAG#AO)

select = A3 & A2 & 'Al
# A3 & A2 & Al ;

select = A3 & A2 & (1AL # Al) ;
(IA1#A1)
select = A3 & A2 ;
CONSTANT
DONT CARE
8000 BFFF

PI'N [1..4] = [Al5..12] ;
FI ELD address = [Al5..12] ;
chi p_sel ect = address:[8000..BFFF] ;

Al15 Al4 Al13 A12 16
Al15
16
AO

237

16

All



DONT CARE

110

PIN [3..6] = [A7..10] ;
FI ELD i oaddr = [A7..10]; /*order of field

/*
*/
i o_port = ioaddr:[400..6FF] ;
A10 11
16 12 All
AO A6 DONT CARE

io_port = ioaddr:[8..D0 ;
110

io_port = Al0O & 'A9 & ! A8 & | A7
Al0 & 'A9 & ' AB & A7
Al0 & 'A9 & A8 & ! A7
Al0 & 'A9 & A8 & A7
Al0 & A9 & 'A8 & ! A7
Al0 & A9 & A8 & A7 ;

HHHHH

io_port = Al10 & 'A9 # Al10 & A9 & !'A8 ;

0
constant_lo constant_hi
AND
constant_lo constant_hi
constant_hi AND

16
field address = [Al15..12] ;

board_sel ect = address: [ A00O. . DFFF] ;
9-50
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RAM=E FUNMZTION ALsORITHR

A bbb A b b A B B ADRBADA

kit 11
position -> 5 4

constant_hi
constant_lo

(SR,
o
= oo
o
o
E=g=
o
o
E=g=
o
o
o
o
o
o

End of DoOM'T CARE

9-50

13 constant o  constant_hi

13

9-51

RAMZE FUNMITION ALGORITHR

A b A b b Ab b ARDBBRADLBADALA

bit 111111

Positien -»> 5 4 3 21 0% 87654321

constant_hi 1 1 O X X X X X X X X X X X X

constant_l1oe 1 0 1 X X X X X X X X X X X X
9-51

2 9-51

Al5 & Al4 & ! A13
Al5 & !'Al4 & Al3

board_sel ect = address: [ A000. . D0O00] ;

constant_|o constant_hi

1010 0000 0000 0000
1010 0000 0000 0001
1010 0000 0000 0010
1010 0000 0000 0011

1100 1111 1111 1111
1101 0000 0000 0000
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12000 4096x3+1

CUPL TABLE
TABLE

TABLE var _list_1 => var_list_2 {
i nput_n => output_n ;

i nput_n => output_n ;

}

var_list 1
var_list 2

input_n var_list 1
var_list 1

output_n var_list 2

{}

=> 1

1 1
DONT-CARE

hex-to-BCD

FIELD input = [in3..0] ;

FI ELD 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;

RAM ROM 1/O0
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PIN[1..4] = [al2..15] ; /* Upper 4 address*/

PIN 12 = ! RAM sel ; /* 8K x 8 RAM */
PIN 13 = ! ROM sel ; /* 32K x 8 ROM */
PIN 14 = !tinmer_sel ; /* 8253 Tinmer */

FI ELD address = [al5..12] ;
FI ELD decodes = [ RAM sel, ROM sel , timer_sel] ;
TABLE address => decodes {

[1000..2FFF] => 'b' 100; /* sel ect RAM */
[ 5000..CFFF] => 'b'010; /* select ROM */
FOO0 => 'b' 001; /* select tinmer */
}
== 2
2 TRUE 2
Field f1 = [a3..0];
Field f2 = [b3..0];
x = fl == f2;
a3.0 b3.0 X

x=1(a0 $b0) &!(al $bl) &!(a2 $b2) &!(a3 $ b3);

DECLARE
DECLARE
RAM
DECLARE <manuf | D> <attrib> <variable |ist>

DECLARE

DECLARE XI LI NX 3VOLT [x, y]:
3VOLT  XILINX

9-15
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XILINX ROM4 ROM (1 CLB)

XILINX ROM5 ROM ( CLB)

XILINX RAM (1  CLB)

XILINX RAM5 RAM ( CLB)

XILINX ACLK

XILINX GCLK

XILINX BUFGS

XILINX BUFGP

XILINX INIT_TO_R R
XILINX INIT_TO_S S

9-15 DECLARE

DECLARE

Pin = [A3..0];
Pin = WE

Pin = D

Pin = Q

DECLARE Xl LI NX RAMA [ AO, Al, A2, A3, V¢, D, O ;

9-52 RAM4  DECLARE

Pin = CLK
DECLARE XI LI NX GCLK [ CLK];
[x, y, z].ck = CLK;

9-53 DECLARE

Pi n X;
Pi n y;
DECLARE XILINX INIT_TO R [X, VY];

9-54 DECLARE
PROPERTY
PROPERTY DECLARE DECLARE
PROPERTY

PROPERTY <manuf ID> { property statement };

PROPERTY
Pin = CLK;
Pin = X
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Pin = Y,

PROPERTY I NTEL { @ N_ATTRI B X DELAYCLK };
PROPERTY I NTEL { @I N_ATTRI B Y DELAYCLK };

[X Y].ck = OLK:

9-55 PROPERTY

Pin = X
Pin =Y,
PROPERTY |INTEL { @I N ATTRIB X 3VOL.T };
PROPERTY |INTEL { @INATTRIB Y 5VO.T };

9-56 PROPERTY 3V 5V

Pi n = [Data9..0];

PROPERTY | NTEL { @I N_ATTRI B Data[ 0: 9] OPEN DRAIN };

9-57

DECLARE PROPERTY PROPERTY
PROPERTY
OPENPLA
DEMORGAN
DEMOROGAN

DEMORGAN [var_list] = Demorgan_Option;
Demorgan_Option 0 2

0

1

2

VIRTUAL

P16L8
DEMORGAN
VIRTUAL
DEMORGAN
DEMORGAN

Devi ce plé6l 8;
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Pin 16 = 1!x;

DEMORGAN [x] = 2; [/* best usage of product terns */
X = a# b;

9-58 DEMOROGAN
P16L8 16 x=atth

Devi ce p22v10;
Pin 16 = Ix;

DEMORGAN [x] = 2; /* best usage of product terns */
X = a# b;

9-59

Ix=la&!b
REGISTER_SELECT

REGISTER_SELECT

REQ STER SELECT [var _list] = register_type;

register_type

a b wNEF O

D
T
K
SR
D

T

REG STER SELECT [x] = 1;

X.] = a;
x. k = b;
9-60 JK D
JK D
x.d => a & !x
#a&l!lb
#1'b & Xx;
9-61
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CUPL PLD

PLD
9-52 CUPL
6
Inpus Mo -Reqiste ed Qutputs
npu Qn-Reg uTpu -
COMBINATORLAL Regise rd Outputs
LG » STORAGE . L
’7 — REGISTERS State Bits -
.
9-62
9-52
Inputs -
Combinatorial Logic -
AND-OR
Tpd nsec Tpd
State Bits -
Storage Registers - Tco
nsec Tco

9-53
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CLOCK —

STATER Too —

Too —ie
RESISTERED QUTPUT |

NON-RESISTERED OUTPUT |
iDepends anly on state) |
INFUT

NON-REGISTERED _>| ot Too+ Tpd

DUTRUT | Tpd L
{Depends on state and input) _'| foal—

b kv Tl Dl

9-63

PLD

PLD
Tsu

Tsu

D DCE JK SR T
Non-registered Outputs -

Tco+Tpdnsec

Registered Outputs -

- D-CE JK

CUPL
SEQUENCE

SEQUENCE
SEQUENCE state var _list {
246



PRESENT state_nO statenents ;

PRESENT state_nn statenents ;
}

state var_list
state n state variable list
PRESENT
statements
next
{}
$DEFINE state_numbers
SEQUENCE
P16R8 SEQUENCE
F159 PLS159
JK
F159 SEQUENCE
JK
SEQUENCED SEQUENCE
SEQUENCE SEQUENCED SEQUENCEJK
SEQUENCERS SEQUENCET
JK S
R T
NEXT

PRESENT state_n
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NEXT state_n ;

state n
$DEFINE state n
PRESENT NEXT
01 2 10
PRESENT ' b' 01
NEXT ' b' 10 ;
9-64
PRESENT b H
HEXT b0
Uzl d BE TH dm4al Dlpmm
9-64 NEXT

D

APPEND QL.D = 'Ql & Q;

APPEND Q.D = 'b'0; [* implicitly resets */
JK

APPEND QL.J = 'Ql & Q;

APPEND QL.K = 'b'0;

APPEND Q.J = 'b'0;

APPEND Q0.K = 'Q & Q;
SR

APPEND QL.S = !'Ql & Q;

APPEND QL.R = 'b'O0;

APPEND Q.S = 'b'0;



APPEND Q0.R = Q1 & QO

D-CE
APPEND Q1.D = !Ql & Q;
APPEND QL. CE = !Ql & Q;
APPEND Q0.D = 'b'O0;
APPEND Q0. CE = !Ql & Q;
T
APPEND QL. T = !QlL & Q;
APPEND Q. T = !QlL & Q;
APPEND APPEND

NEXT

PRESENT state_n
I F expr NEXT state_n;

I F expr NEXT state_n;
[ DEFAULT NEXT state_n;]

state n

expr

PRESENT
DEFAULT

- DEFAULT DEFAULT
DEFAULT

DEFAULT

DEFAULT 2 NEXT
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PRESENT ' b' 01
I F I NA NEXT 'b'10;
IF 'INA NEXT 'b'11;

9-65
INA.
PRESENT b (1
IFINA NET “b0;
[FUINS NERT b4,
‘millbad W T b 1o D
9-65 NEXT

D-CE

JK

SR

APPEND Q1.D =!Q1 & QO;
APPEND Q0.D = Q1 & Q0 & !INA;

APPEND Q1D =!Q1& QO;
APPEND Q1.CE=1!Q1 & QO;
APPEND QO.D =!Q1& Q0& !INA;
APPEND QO.CE =1Q1 & Q0 & INA;

APPEND Q1.J=1Q1 & QO;
APPEND Q1K ='00;

APPEND Q0.J = 'b0;

APPEND Q0K =!Q1 & Q0 & INA;

APPEND Q1.5=1Q1 & QO;
APPEND QLR = 'b0;

APPEND Q0.S = 'b0;

APPEND QO.R=1Q1 & Q0 & INA;
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APPEND QL.T =1Q1 & QO;
APPEND QO.T =!Q1 & Q0 & INA:
DEFAULT

PRESENT ' b' 01

IF INA & | NB NEXT 'b' 10';

IF INA & I NB NEXT 'b'11;
DEFAULT NEXT 'b' 00;

9-66 DEFAULT
L{INA & INE I
#INA & VINE)
INA. & INE
PRESENT ‘&' (H
IFINA & INE  NET ‘b0
IFINA & HINE NEXT 'b41;
DERAULT NELT b0 OUT Y
QuTe;
ol ka dl BT -l b Dol Dy e
9-66 NEXT
D
APPEND QL.D = 'QL & Q@ & INA
APPEND Q0.D = 'QL & Q@ & INA & !INB;
D-CE
APPEND QI.D = !QL & Q0 & I NA;
APPEND QL.CE = !QlL & Q0 & I NA;
APPEND Q0.D = 'b'0;
APPEND Q0.CE = !QL & Q0 & ! I NA
# 1QL & Q0 & INA & | NB;
JK
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APPEND QL.J = 'Ql & Q@ & INA

APPEND QL.K = 'b'0;

APPEND Q0.J = 'b'0;

APPEND Q0.K = 'Ql & Q@ & INA & INB
# 1QL & QO & !INA

APPEND QL.S = 'QL & Q@ & INA

APPEND QL.R = 'b'0;

APPEND Q0.S = 'b'0:

APPEND Q0.R = 'QL & Q@ & INA & INB
# 1QL & QO & !'INA

APPEND Q1.7 = !QlL & Q0 & I NA

APPEND Q0.7 = !QL & Q0 & ! I NA
# 1QL & Q0 & INA & | NB;

PRESENT state_n
NEXT state_ n OUT [!]var... QUT [!]var;

state n
16

var SEQUENCE state var_list

[]

PinDeclarationStatements

Ivar ouT

D-CE JK T SR
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PRESENT ' b' 01
NEXT 'b'10 QUT Y OQUT ! Z ;

9-67

FRESENT ‘b (1
NEXT b00UTY
auTts

nradboad brkra 2 uipd lgpum

9-67

D
APPEND Y.D = 1 Q1 & QU;
(not defined for Z output)
D-CE
APPEND Y.D = !Ql & QU;
APPEND Y.CE = !'Q & Q;
APPEND Z.D = 'b'Q0;
APPEND Z.CE = !'Ql & Q;
JK
APPEND Y.J =1Q & Q;
APPEND Y.K = 'b'0;
APPEND Z.J = 'b'0;
APPEND Z. K =1Ql & Q;
SR
APPEND Y.S =1Ql & Q;
APPEND Y.R = 'Db'0;
APPEND Z.S = 'b'0;
APPEND Z.R=1Ql & Q;
T

APPEND Y. T = 1 QL & QU;
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APPEND Z. T = ' QL & QU;

PRESENT state_n
| F expr NEXT state_n OUT [!]var...QUT [!] var;

| F expr NEXT state_n OQUT [!]var...QUT [!]var;
[ [ DEFAULT] NEXT state_n OUT [!]var;]

state n
16

var SEQUENCE state var_list

expr

- []

PinDeclarationStatements

lvar ouT
o D-CE JK T SR
D
DEFAULT
o DEFAULT DEFAULT
DEFAULT
DEFAULT
DEFAULT

PRESENT 'b'01
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IFINA NEXT 'b'10 OUT Y;
IFINA NEXT '0'11 OUT Z;

9-68
FRESENT *b* (M
IFINA NEST 'b41 OUT £
s el ad0uipd Dpem
9-68
D
APPEND Y.D = I'QlL & Q0 & | NA;
APPEND Z.D = Q1L & Q0 & !'| NA
D-CE
APPEND Y.D = 1Q1 & QO & I NA;
APPEND Y.CE = 'QL & Q0 & | NA:
APPEND Z.D = 1Ql & QO & !'I NA;
APPEND Z.CE = 1 QL & Q0 & ! NA;
JK
APPEND Y.J = QL & Q0 & | NA;
APPEND Y.K = "Db'0O;
APPEND Z.J = 1QlL & Q0 & !'|I NA
APPEND Z. K = "Db'0;
SR
APPEND Y.S = 'QL & Q0 & | NA:
APPEND Y.R = 'b' 0O;
APPEND Z.S = 1QlL & QO & I'I NA;
APPEND Z.R = 'b' 0O;
T
APPEND Y. T = QL & Q0 & | NA;
APPEND Z. T = QL & Q0 & !'|I NA



DEFAULT

PRESENT ' b' 01
IF INA & I NB NEXT 'b' 10;
IF INA & I NB NEXT 'b'11;
DEFAULT NEXT 'b'00 OUT Y
QJT ! Z;

9-69 DEFAULT

LiINA & INE
#INA, & LINE)

INA & 1INE

INA & INE

FRESENT b
IFINA & INE  MERT b0
IFING & HNE  NEXT "b44;
DEFALLT NEXT 'b1I0 OUT ¥
Ut

s dallbad duial Wl ool Dipem

9-69

D
APPEND Y.D=1QL & Q@ & !INA
(not defined for Z output)
D-CE
APPEND Y.D = QL & Q0 & !l NA;
APPEND Y.CE = 'QL & Q0 & ! NA;
APPEND Z.D = 'b' 0O;
APPEND Z.CE = 'QL & Q0 & I NA;
JK

APPEND Y.J =1QL & Q@ & !INA
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APPEND Y.K = 'b'0;
APPEND Z.J = 'b'0;
APPEND Z. K = ! & Q@ & !INA

SR

APPEND Y.S=!1Q1 & QO & !INA;
APPEND Y.R="b0;
APPEND Z.S="b'0;
APPEND ZR=1!1Q1 & QO & !INA;

APPEND Y. T = QL & Q0 & I NA
APPEND Z. T = QL & Q0 & | NA;
PRESENT state_n
QUT var ... OQUT var ;
state n
16
var SEQUENCE state var_list
PinDeclarationStatements
Ivar ouT

ouT

PRESENT ' b' 01
aur vy aJr z;

9-70

257



PRESENT *b* (H

QUTY QuUT Z;
Vsl B Lavira 3 i0uipd Dpmm
9-70
APPEND Y = Q1 & QO
APPEND Z = Q1 & QO
PRESENT state_n
IF expr OUT var ... QOUT var;
IF expr OUT var ... QOUT var;
[ DEFAULT QUT var ... OUT var;]
state_n
16

var SEQUENCE
expr

[]

PinDeclarationStatements

lvar ouT

ouT
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DEFAULT

- DEFAULT DEFAULT
DEFAULT

DEFAULT

DEFAULT

PRESENT ' b' 01
IF INA QUT Y,
IF 'INA OQUT Z;

9-71

FRESENT b
IFINA QUT ¥,
[FIINA OUT £;
(B Lawira 3 10uipd Dpmm
9-71
APPEND Y = 1QL & Q0 & | NA;
APPEND Z = QL & Q0 & ! I NA
DEFAULT
PRESENT ' b' 01
IF INA & INB OQUT X;
IF INA & !'INB QUT Y,
DEFAULT OQUT Z;
9-72 DEFAULT
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INA & INE

I {INA & INE
#INA & VINE)

FRESENT b
IFINA & [NE  OUTX;
IFINA & [INE OUTY;
DEFAULT ouTZ:

il kal Jomprcom Vel Dl pram il Do ol Dpmm

9-72
APPEND X = 1QlL & QQ & INA & !'INB;
APPEND ¥ = QL & QQ & INA & INB;
APPEND Z = 1QlL & Q0 & !INA
2
9-73
e B o D
9-732
$DEFINE
SEQUENCE
$DEFINE SO O /* assign synbolic nanes */
$DEFINE S1 1 /* to states */

$DEFINE S2 2
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$DEFI NE S3
FI ELD count

SEQUENCE count

3

[, Q;

/* assign field variable to statebits */

{

PRESENT SO NEXT S1 ;
PRESENT S1 NEXT S2 ;
PRESENT S2 NEXT S3 ;
PRESENT S3 NEXT SO ;
}
Counter
CONDITION
CONDI TION  {
IF exprO QUT var ;
I F exprn QUT var ;
DEFAULT OUT var ;
}
expr
var
CONDITON
CONDITION
DEFAULT
- DEFAULT
DEFAULT
DEFAULT
CONDITION 2 4
ENABLE 2
YO Y3 4
NO_MATCH

261
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Decade Up/Down
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PIN[1,2] = [AB] ;
PIN 3 = lenabl e ;
PIN[12..15] =[YO0..3] ;
PIN 14 = no_match ;
CONDI TI ON {
IF enable & !B & 'A out YO
IF enable & !B & A out Y1 ;
IF enable & B & 'A out Y2 ;
IF enable & B & A out Y3 ;
}

DEFAULT
no_match = !( enable & 'B & ! A)
# enable & 'B & A
# enable & B & A
# enable & B & A ;
no_match = !enabl e ;

FUNCTION

FUNCTI ON name ([ paraneterO,...

{ body

name

parameter

body

0
{}
[]

}

OR

262

/* Data Inputs */
/* Enabl e I nput */
/* Decoded Qutputs */
/* Match Qutput */

, paranmet ern])

CUPL



Xxor

FUNCTION xor (inl, in2) {

/* inl in2 */

xor = inl & in2 # !inl & in2;
}

Y = xor(A B) ;

Y = A & IB # |A & B;

ho

FUNCTI ON  TRANSI Tl ON( present _st at e,
next _state,
i nput _conditions ) {
APPEND state_ out = state_in:present_state &
i nput _condition &
next _stat e;

PIN [10,11] = [Q n0..1]; /* Regi stered PROM */
/*out put feed */
/*back externally */
/*on input pins */

PIN [12,13] = [countO..1] ;/*Count Control */

PIN[1,2] = [Q0..1] ; /* PROM Qut put s */
FI ELD state_in = [Qn0..1] ;

FI ELD state_out = [QO0..1] ;

count _up = !countl & !'countO ; / * count up */
count _dn = !countl & countO ; /* count down */

263



hold cnt = count1i; /* hold count */
$DEFI NE STATEO 'b' 00

$DEFI NE STATE1 'b'O01

$DEFI NE STATE2 'b'10

$DEFI NE STATE3 'b'1l1

/* (transition function definition nmade here)*/
TRANSI Tl ON ( STATEO, STATE1l, count_up) ;
TRANSI Tl ON ( STATEL1, STATE2, count_up) ;
TRANSI Tl ON ( STATE2, STATE3, count_up) ;
TRANSI Tl ON ( STATE3, STATEO, count_up ;
TRANSI Tl ON ( STATEO, STATE3, count_dn) ;
TRANSI Tl ON ( STATE1, STATEO, count_dn) ;
TRANSI Tl ON ( STATE2, STATE1l, count_dn) ;
TRANSI Tl ON ( STATE3, STATE2, count_dn) ;
TRANSI Tl ON ( STATEO, STATEO, hold_cnt) ;
TRANSI Tl ON ( STATE1, STATE1l, hold_cnt) ;
TRANSI Tl ON ( STATE2, STATE2, hold_cnt) ;
TRANSI Tl ON ( STATE3, STATE3, hold_cnt) ;
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PLD

PLD JEDEC
JED
( .Sl)
PLD
ABS
( ABS)
JEDEC
( .S0)
(
)
( )

ASCII Text
Expert EDA/ Waveform

Editor .SO

A Quick Tour of
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Advanced PLD

JEDEC
( Sl Configure Advanced
PLD Format Tab JEDEC

( Sl)  ASCII Text Expert
CUPL

N A Quick
Tour of Advanced PLD

CUPL (.PLD)

10-1

PARTNO
NAME
REVISION
DATE
DESIGNER
COMPANY
ASSEMBLY
LOCATION
DEVICE
FORMAT

10-1
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CUPL

(CUPL.DL)
(
)
10-2

EP

(EPLD)
G (GAL)
F

(FPLA)
F
(FPGA)

F

(FPLS)
F

(FPSG)
P (PAL)
P (PLD)
P
(PEEL)

PLD
RA

(PROM)

10-2
: PAL10LS P10L8 825100
F100 PROM
- 1024X8 PROM 10
RA10P8
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()
(*/)

ORDER,BASE,VECTORS
CUPL
ORDER
ORDER
CUPL
ORDER
ORDER

ORDER: i nput A, inputB, output ;

CUPL
JEDEC
ORDER
ORDER
ORDER )
ORDER
2
ORDER A0, Al, A2, A3, SELECT, !QUTO, !QUTL;
ORDER A0..3, SELECT, !'QUTO..1 ;
(
10UTO) CUPL
FIELD
FIELD
ORDER
ORDER

ORDER
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ORDER: cl ock, input, output ;

0001: COH
0002: C1L

% 1 80 10
ORDER

ORDER: cl ock, 9%, input, 9%, output ;

0001: CO H
0002: C1L
~  ORDER
ORDER ")

ORDER

ORDER: "Clock is ", clock

" and input is ", input,

out put goes ", output ;

0001: Cock is Cand input is O output goes H
0002: Clock is Cand input is 1 output goes L

ORDER
ORDER Sl
TEST.SI
Name test;
Part no XXXXX
Dat e XX/ XX XX

Revi si on XX;

Desi gner XXXXX
Conpany XXXXX;
Assenbl y XXXXX
Locati on XXXXX;
Devi ce glévs;

Oder: A 9%, B, %, X %, YV;
Vect ors:

X ORROO
OX PR OPRrO
I T I T T
XX T ITr
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1 XXX
X1XX
Order: A B, X
Vect or s:
OOH
0O1H
10H
11L
0 XH
XO0H
1 XX
X1X
10-1 TEST.SI
TEST.SO
CSIM CUPL Simulation Program
Version 4.2a Serial# ...
Copyright (c) 1996 Protel International
CREATED Wed Dec 04 02:14:12 1991
LI STING FOR SI MULATION FI LE: test.si
1: Name test;
2: Partno XXXXX;
3. Date XX/ XX XX;
4: Revision XX
5: Designer  XXXXX;
6: Conpany XXXXX;
7: Assenmbly  XXXXX;
8: Location  XXXXX;
9: Device gl6vs;
10:
11: Oder: A %, B, %, X %A, Y,
12:
ABXY
0001: 0 O HL
0002: 01 HH
0003: 1 0O HH
0004: 1 1L L
0005: 0 X H X
0006: X 0 H X
0007: 1 X X X
0008: X 1 X X
25: Order: A, B, X 26:
ABX
0010: OOH
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0011: O1H
0012: 10H
0013: 11L
0014: OXH
0015: XOH
0016: 1XX
0017: X1X

10-2 TEST.SO

BASE
(FIELD )JORDER

BASE

BASE

BASE: nane;

name octa decima hex

BASE

-

16
ORDER

10 16

111 8

0111 10

0111 HEX
16 8

101110011 8

010101100011 10
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010101100011 hex

8
XXX X X X X X
"LL" LLLLLL
"45" HLLHLH
R *
FIELD ( 001 HHLL)
( T "C)

FI ELD address = [A0..5]

/*
A A A A A A
5 4 3 2 1 0
___________________________ * |
1 1 1 0o o0 1
I39I
VECTORS
VECTORS
10-3
0 LO(0 ) (
)
1 HI(+5 ) (
)
c (CLOCK) LO HI LO
(CLOCK) HI LO HI
L LO(0 )
)
H HI(+5 )(
)
z
X HI LO HI
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N
P ( 'Q
R
* Outputs only -
( )
BASE(8 10
) 0O-F X
(double quotes) ( )
BASE(8 10
O-F H L z X
10-3
N X
0 1
VECTORS:
0O00O111'F Z"H |[* H */
01100'0 zZ"L" [/* LO */
R 0 1
© 1
Ed R
An example of Rinthe Sl file:
$repeat 10;
C 0 RRR 1RRRRRRR ****xx*x*
SO
0035: CO 000 10001011 HLLLHLHH
0036: CO 000 11100111 HHHL L HHH
0037: CO 110 10111101 HHHHL HHL
0038: CO 111 11000100 HLLLHLLH
0039: CO 101 10001011 LHLHHHLL
0040: CO 101 10000110 LLHHLHLL
0041: CO 010 10000001 LHHLLLLL
0042: CO 000 10010000 HLLHLLLL
0043: CO 001 11110100 L HHHHL HL
0044: CO 001 10011110 LHLLHHHH
Don't Care
PLD DONT-
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CARE(X ) X 10-3
NOT : ones corplerment | AND &

a n A B A&E
U 1 0 0 L
1 o 0 1 L
X % 0 X L

1 ] L

1 1 H

1 X W

X X X

OR # XOR :eacusive OF §
a E AFE A E L%E
] ] L o o L
] 1 H o 1 H
] X 4 o i X
1 ] H 1 o H
1 1 H 1 1 L
1 X H 1 i X
X X 4 i i X
NrkrTr b Tatde
10-3
TTL
P
X
'Q
Q

ORDER: clock, inputl, input2 , !output
VECTORS:
PXX1 [* reset flip-flop */
/[* 1Qgoes to 1 */
/* Qgoes to 0 */
0 X XH /* output is H due to */
/* inverting buffer */
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PLD

C (1
) (
) K
( 10-3 10-3
[A,B,C] Y

)
A ——
B ——
[

10-3

Y=A&B&C#C&Y

Mpkora Tati kor Qww | mll WF ol bark:

10-5
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Y
AND
YOR
2
10-6
[00024] Y
[0003] C
AND
3
TARCE  1,2,3( 0)
"TRACE"
11O
1/O
(LH*,..)
1/0
(0,1,.) 10
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"y
OR

(CE)

AND

AND

110



A
B ]\i\ P
Y
Array Macts | LT
el
1f2Fa almdo
10-7 110
10-7
Y = B;
Y.CE = A
A (B) (Y) A
(Y)

Order: A %, B, 9, V;

Vectors:

10L /* CEis ON */

11H

00z /* CEis OFF */

001 /* avalid input value can be placed on pin Y */
10L /* CEis ONagain */

(VAR)
Synt ax: VAR <var _name> = <var _|ist>;
<var_name> -
<var_list> - ( )order

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

<var_list> FIELD
ORDER ORDER
VECTORS
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VAR Z = Q7. . 4,

VECTOR

$MSG $SIMOFF
$SREPEAT $SIMON
$TRACE SEXIT

10-4

$MSG
$MSG

$MSG " "

$MSG " ;

$SREPEAT
$SREPEAT

$REPEAT n ;

n 1 9999 10
$REPEAT

$REPEAT
(*)
CUPL

VECTORS
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Q.d=1Q & QQ # QA & !Q ;

ORDER: cl ock, input, Q, Q ;
VECTORS:

0 0 XX /* power-on condition */
PX11 /* reset the flip-flops */
O HH
REPEAT
O* *

4 ; [|* clock 4 times */

0O®o

00X X
PX11
OOHH
coLL
COoLH
COHL
COHH

$TRACE
$TRACE

$TRACE n ;

n O 4 10

Trace level 0 ( )

Trace level 1
20

Trace level 2
"Before the Clock"

"At the Clock"
"After the Clock"
1

Trace level 3
"Beforethe Clock" "At Clock" "After Clock"
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AND AND

Trace level 4
$TRACE 4
"oy
4 OR
4
p22v10
pin 1 = CLK;
pin 2 = 1N2;
pin 3 = INS3;
pin 14 = OUT14;
pin 15 = QOUT15;

QUT14.D = | N2,
QUT14. AR = | N3;
QuT14. CE = | M4,

10-8 P22V10

10-9

order CLK, IN2, IN3, IN4, QUT14, QUT15;
**xxxx% phefore output buffer *x**x*

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

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

***x*x*hefore output buffer*x**x*

???? HH...0004

Ci00 ...ZZ.....

10-9

SEXIT

SEXIT
SEXIT

SEXIT

$SIMOFF

$SIMOFF
$SIMOFF
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$SIMON

$SIMON $SIMOFF
$SIMON

Sl VECTORS

($SET)
Syntax: $SET <vari abl e> = <const ant >;
<variable> = <single_sym> | <field> | <defined_variable>

<constant> = <quoted_val> | <tv_string>

<quoted val> =
DONT-CARE
<tv_string> =
$set input = '3F; /* single quotes for inputs */
$set output = "80"; /* double quotes for outputs */

$set Z=HHHH, /* test vector values for a4-bit output
variable */

($COMP)
Synt ax: $COWP <vari abl e> = <expressi on>;

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

<expression> =

10 ( )
! NOT 1
& AND 2
# OR 3
$ XOR 4
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10-5

* 1
/ 1
+ 2
2
10-6
( )
$COWP A = (IB+ C * A+ 1;
$COWP X = (Z / 2) # MASK;
($0UT)
Synt ax: $OUT;
$SET $COMP
S

ORDER _CLOCK, 98, OE, 93, shift, %,
VECTORS

0 0 "X XXXXXXXX LLLLLLLL /* power-on
$set _CLOCK = C

$set shift '
$set i nput
$set output =
$out ;

i nput, 9%, output;

reset state */

10-10 .SI

0001: 0 O XXX XXXXXXXX LLLLLLLL
0002: C O 000 10000000 HLLLLLLL
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10-11. .SO

($IF)

Syntax: $IF <condition>
<bl ock_1>
[ $ELSE :
<bl ock_2> ]
$ENDI F;

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

| ogi c 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> =
$ELSE

<block 1> $ELSE
<block_2> $ENDIF IF

FOR

Syntax: $FOR <count> = <nl>..<n2> :
<bl ock>
$ENDF;

<count> = FOR <nl> <n2>
<n1>,<n2> = <count> 10

<block> =

Step 1. <count> <nl>
Step 2. <block>
Step 3. <count>=<n2>

<count> 1 (<n1> <n2>
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) (<n1> <n2>
2. 3
WHILE

Syntax: $WHI LE <condition> :
<bl ock>
SENDW

<condition> = |F

<block> =

Step 1:

Step 2: <block>
Step 3: 1

DO..UNTIL

Syntax: $DO
<bl ock>
$UNTI L <condition> ;

<condition> = |F

<block> =

Step 1: <block>
Step 2:

10

MACRO CALL

Syntax: $MACRO nane(<arg_list>);
<macr o_body>
SMEND;

name =
<arg_list> =

<macro_body> =
J$MACRO
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Syntax: $CALL name(<act_arg_list>);

name =
<act arg list>=
CALL
$MACRO mil(a, b, c); /* Macro definition */
$set shift = a;
$set shift = b;
$set output = c;
$MEND;
$CALL mil(' Q' ,"' 80", xxx****xx). /* Macro call */
$set shift ="'0'";
$set shift = '80";

$set output = FrExExkx.

S
1.
Narme Barrel 22;
Part no CA0006;
Dat e 05/ 11/ 89;

Revi si on 02;

Desi gner Kahl ;

Conpany Protel International;
Assenbl y None;

Locati on None;
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Devi ce g20v8a;
ORDER: _CLOCK, %8, OF, %8, shift, %, input, 9%, output;
VECTORS
0 0'X XXXXXXXX HHHHHHHH /* power-on reset state */
C 0 '0" 10000000 HLLLLLLL /* shift 0 */
C 0 '1 10000000 LHLLLLLL I* shift 1 */
C 0 '2" 10000000 LLHLLLLL I* shift 2 */
C 0 '3 10000000 LLLHLLLL I* shift 3 */
C 0 '4" 10000000 LLLLHLLL I* shift 4 */
C 0 '5" 10000000 LLLLLHLL /* shift 5 */
C 0 '6' 10000000 LLLLLLHL /* shift 6 */
c 0 '7 10000000 LLLLLLLH /* shift 7 */
C 0'0" 01111111 LHHHHHHH /* shift O */
C 0'1 01111111 HLHHHHHH  /* shift 1 */
C 0 '2" 01111111 HHLHHHHH /* shift 2 */
Cc 0 '3 01111111 HHHLHHHH /* shift 3 */
C 0 '4" 01111111 HHHHLHHH /* shift 4 */
Cc 0'5" 01111111 HHHHHLHH /* shift 5 */
C 0'6'" 01111111 HHHHHHLH /* shift 6 */
C 0 '7 01111111 HHHHHHHL I* shift 7 */
10-12 .S
2.
ORDER:  _CLOCK, 98, _OF, 98, shift, %, input, %, output;
VECTORS
0 0 "X XXXXXXXX LLLLLLLL /* power-on reset state */
$set CLOCK = C
$set shift = '0";
$set input = '80';
$set output = "80"
$for i =1..16 :
$out ;
$if shift ='7":
$set shift = '0";
$set input = '7f';
$set output = "7f"
$el se:
$comp shift = shift + 1
$conmp output = output / 2;
$if input ="' 7f":
$conp out put = output # 128;
$endi f;
$endi f;
$endf ;
10-13 .S
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ORDER: _CLOCK, 98, O, %8, shift, %9, input, %, output;
VECTORS:

$macro ml(x,y, z);

$set shift = x;

$set input =vy;

$set output = z;

$mend;

$macro n2(a, b, c,d);

$call ml(a,b,c);

$for i =1..8:

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

$mend;

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

$call n2('0','80',"80", 0);

$call n2(' 0", 7f","7f", 128);

10-14 .Sl
3.

CSIM CUPL Simul ati on Program Version
4.2a Serial# ...

Copyright (c) 1996 Protel Internationa
CREATED Wed Dec 04 03:00:11 1991

LI STI NG FOR SI MULATI ON FI LE: barrel 22. si
1: Name Barrel 22;

2: Partno CA0006;

3: Date 05/ 11/ 89;

4: Revision 02;

5: Desi gner Kahl ;

6: Company Protel International
7: Assenbly  None;

8: Location None;

9: Device g20v8a

11: FIELD i nput = [D7, D6, D5, D4, D3, D2, D1, DO] ;
12: FIELD output = [Q7, 6, B, XA, B, @, QL, Q0] ;
13: FIELD shift = [S2, S1, SO] ;

15: ORDER: _CLOCK, 98, OF, 3, shift, %, i nput, %, out put

17. var X = Qr;
18: var Y = Q.. 4;
19:
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O shi
E ft input out put

0001: 0 0O XXX XXXXXXXX LLLLLLLL
0002: C 0O 000 10000000 HLLLLLLL
0003: C 0 001 10000000 LHLLLLLL
0004: C 0 010 10000000 LLHLLLLL
0005: C 0 011 10000000 LLLHLLLL
0006: C 0O 100 10000000 LLLLHLLL
0007: C 0O 101 10000000 LLLLLHLL
0008: C 0O 110 10000000 LLLLLLHL
0009: C 0O 111 10000000 LLLLLLLH
0010: € O 000 01111111 LHHHHHHH
0011: C 0 001 01111111 HLHHHHHH
0012: C 0 010 01111111 HHLHHHHH
0013: C 0 011 01111111 HHHLHHHH
0014: C 0 100 01111111 HHHHLHHH
0015: €C 0 101 01111111 HHHHHLHH
0016: C O 110 01111111 HHHHHHLH
0017: € 0 111 01111111 HHHHHHHL
10-15 .SO
$OUT (IF WHILE
UNTIL) $SET $COMP

( )

ORDER: _CLOCK, clr,dir,! CF %, count, %, carry;
var node = clr,dir;

VECTORS:

C 100 LLLL L /* synchronous clear to state 0 */
C 000 LLLH L /* count up to state 1 */
CO000 LLHL L /* count up to state 2 */
CO000 LLHH L /* count up to state 3 */
C 000 LHLL L /* count up to state 4 */
CO000 LHLHL /* count up to state 5 */
CO000 LHHL L /* count up to state 6 */
CO000 LHHH L /* count up to state 7 */
C 000 HLLL L /* count up to state 8 */
C 000 HLLH H /* count up to state 9 - carry */
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10-16

ORDER: _CLOCK, clr,dir,! OF %, count, %, carry;
var node = clr,dir

VECTORS:

C 100 LLLL L $set nmpode = '0';

$for i=1..9 :

$conmp count = count + 1

$if count="9":

$set carry = H

$endi f;
$out ;
$endf ;

10-17 ()
that is:
0001: C 100 LLLL L
0002: C 000 LLLH L
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

10-18
10 IF count
( 9 ) $COMP
C 100 LLLL L
$set node = '0';
$for i=1..9

$if count="8":

$set carry = H

$endi f;

$conp count = count + 1;
$out ;

$endf;

10-19 ()
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Virtual DeviceVirtualDevice

FPGA
STUCKL n ;
STUCKH n ;
n
( .DOC)
1 0
2 1
ORDER VECTORS
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(Jan 96)

ACTEL PLD 2
ACT1010#
#

ACT1020#

ALTERA PLD 42

EP1200 EP1210 EP1800G EP1800J/L
EP1810G EP1810J/L EP1810T EP1830L
EP300 EP310 EP320 EP330L
EP330P EP330S EP512 EPG00D/P
EP610/T EP610AL EPG10AP EP610D/P
EP610S EP630P EP630S EP900D/P
EP900J/L EP910A EP910D/P EP910J/L
EP910T EPM5016* EPM5032D/P& EPM5032J/L &
EPM5032S& EPM5064J/L* EPM5128G* EPM5128J/L*
EPM5130G* EPM5130J/L* EPM5130Q/W* EPM5192G*
EPM5192J/L* MAX7032

#-

AMD/MMI PLD 293

AMPAL16HS8/A AMPAL16HD8/A  AMPAL16L8A/B/L/IALIQ
AMPAL16LD8/A

AMPAL16R4A/B/L/ALIQ AMPAL16R6A/B/L/ALIQ
AMPAL16R8A/B/L/ALIQ AMPAL18PBA/B/L/ALIQ

AMPAL20L10/B AMPAL20L8A/B  AMPAL20R4A/B
AMPAL20R6A/B

AMPAL20R8A/B AMPAL20RP10A/AL/B AMPAL20RP4A/AL/B
AMPAL20RPGA/AL/B

AMPAL20RP8BA/AL/B AMPAL20XRP10 AMPAL20XRP4
AMPAL20XRP6

AMPAL20XRP8 AMPAL22P10A/AL/B AMPAL22V10/A
AMPAL22XP10
AMPAL23S8 MACH110 MACH111 MACH120
MACH130 MACH131 MACH210 MACH210-10
MACH215 MACH220 MACH230 MACH231
MACH355 MACH435 MACH445 MACH465
PAL10H/10020EV8  PAL10H20G8 PAL10H20P8 PAL 10H8/-2
PAL10H8/CE16V8  PAL10H8/CE16V8HD PAL 10H8/CE16V8Z
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PAL10L8/-2

PAL10L8/CE16V8 PAL10L8/CE16V8HD PAL10L8/CE16V8Z
PAL10P8/CE16V8

PAL10P8/CE16V8HD PAL10P8/CE16V8Z PAL12H6/-2
PAL12H6/CE16V8

PAL12H6/CE16V8HD PAL12H6/CE16V8ZPAL12L.10 PAL12L6/-2

PAL12L 6/CE16V8 PAL12L6/CE16V8HD PAL12L 6/CE16V8Z
PAL12P6/CE16V8

PAL12P6/CE16V8HD PAL12P6/CE16V8Z PAL14H4/-2
PAL14H4/CE16V8

PAL14H4/CE16V8HD PAL14H4/CE16V8ZPAL14H8/CE20V8 PAL14L4/-2

PAL14L4/CE16V8 PAL14L4/CE16V8HD PAL14L4/CE16V8Z
PAL14L8

PAL14L8/CE20V8 PAL14P4/CE16V8 PAL14P4/CE16V8HD
PAL14P4/CE16V8Z

PAL14P8/CE20V8 PAL16CL-2 PAL16H2/-2
PAL16H2/CE16V8

PAL16H2/CE16V8HD PAL16H2/CE16V8ZPAL16H6/CE20V8
PAL16H8/CE16V8

PAL16H8/CE16V8HD PAL16H8/CE16V8ZPAL16L2/-2

PAL16L2/CE16V8
PAL16L2/CE16V8HD PAL16L2/CE16V8Z PAL16L6 PAL16L6/CE20V8
PAL16L8-4 PAL16L8-5 PAL16L8-7 PAL16L8/A/IA-2/A-4
PAL16L8/CE16V8 PAL16L8/CE16V8HD PAL16L8/CE16V8Z
PAL16L8B
PAL16L8B-2/B-4 PAL16L8BP PAL16L8D PAL16L8D/2
PAL16L8H-10 PAL16L8H-15 PAL16P2/CE16V8
PAL16P2/CE16V8HD

PAL16P2/CE16V8Z  PAL16P6/CE20V8 PAL16P8/CE16V8
PAL16P8/CE16V8HD

PAL16P8/CE16V8Z  PAL16P8A PAL16P8B PAL16R4-4
PAL16R4-5 PAL16R4-7 PAL16R4/AIA-2IA-4

PAL16R4/CE16V8
PAL16R4/CE16V8HD PAL16R4/CE16V8ZPAL16R4B PAL16R4B-
2/B-4
PAL16R4BP PAL16R4D PAL16R4D/2 PAL16R4H-10
PAL16R4H-15 PAL16R6-4 PAL16R6-5 PAL16R6-7

PAL16R6/A/A-2/A-4  PAL16R6/CE16V8 PAL16R6/CE16V8HD
PAL16R6/CE16V8Z

PAL16R6B PAL16R6B-2/B-4 PAL16R6BP PAL16R6D

PAL16R6D/2 PAL16R6H-10 PAL16R6H-15 PAL16R8-4

PAL16R8-5 PAL16R8-7 PAL16R8/A/A-2/A-4
PAL16R8/CE16V8
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PAL16R8/CE16V8HD PAL16R8/CE16V8ZPAL16R8B PAL 16R8B-
2/B-4

PAL16R8BP PAL16R8D PAL16R8D/2 PAL16R8H-10
PAL16R8H-15 PAL16RA8 PAL 16RP4/CE16V8
PAL 16RP4/CE16V8HD
PAL16RP4/CE16V8Z PAL16RP4A PAL 16RP6/CE16V8
PAL 16RP6/CE16V8HD
PAL16RP6/CE16V8Z PAL16RP6A PAL 16RP8/CE16V8
PAL 16RP8/CE16V8HD
PAL16RPS/CE16V8Z PAL16RP8A PAL18H4/CE20V8 PAL18L4
PAL18L4/CE20V8  PAL18P4/CE20V8 PAL20C1 PAL20H2/CE20V8
PAL20H8/CE20V8  PAL20L10 PAL 20L 10A PAL20L2
PAL20L2/CE20V8  PAL20L8 PAL20L8-10 PAL20L8-10/2
PAL20L8-5 PAL20L8-7 PAL20L8/CE20V8 PAL20L8A/A-2
PAL20L8B PAL20L8B-2 PAL20P2/CE20V8 PAL20P8/CE20V8
PAL20R4  PAL20R4-10 PAL20R4-10/2  PAL20R4-5
PAL20R4-7 PAL20R4/CE20V8 PAL20R4A/A-2  PAL20R4B
PAL 20R4B-2 PAL 20R6 PAL 20R6-10 PAL 20R6-10/2
PAL20R6-5 PAL20R6-7 PAL20R6/CE20V8 PAL20R6A/A-2
PAL20R6B PAL20R6B-2 PAL 20R8 PAL20R8-10
PAL 20R8-10/2 PAL 20R8-5 PAL 20R8-7
PAL 20R8/CE20V8
PAL 20R8A/A-2 PAL 20R8B PAL 20R8B-2 PAL20RA10
PAL20RP4/CE20V8  PAL20RP6/CE20V8PAL 20RP8/CE20V 8 PAL 20RS10
PAL20RS4 PAL20RS8 PAL20S10 PAL20X10
PAL20X10A PAL20X4 PAL20X4A PAL20X8
PAL20X8A PAL22IP6-35 PAL22RX8 PAL22RX8A
PAL22V10 PAL24L10 PAL24R10 PAL24R4
PAL24R8  PAL32R16 PAL32VX10 PAL32VX10A
PAL64R32 PAL6L16A PALBL14A PALC16L8Q
PALC16L8Z PALC16RAQ PALC16RA4Z PALC16R6Q
PALC16R6Z PALC16R8Q PALC16R8Z PALC18U8
PALC20L8Z PALC20RA4Z PALC20R6Z PALC20R8Z
PALC22V 10H PALC22V10Q  PALCEI16V8/4/5
PALCE16V8H/Q
PALCE16V8HD PALCE16V8Z  PALCE20RA10
PALCE20V8/4/5
PALCE20V8/5* PALCE20V8H/Q PALCE22V10/4
PALCE22V10/5

PALCE22V10H/Q PALCE22V10Z PALCE24V 10H
PALCE26V 12H
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PALCE26V12H/4 PALCE29M 16 PALCE29M 16/4
PALCE29MA16

PALCE29MA16/4 PALCE610 PALLV22V10 PLS105
PLS167A/B PLS168A/B PLS30K12 PLS30S16
PMS14R21

#

AMD/MMI PROM 49

53/6300 53/6301 53/6305 53/6306
53/6308 53/6309 53/6330 53/6331
53/6348 53/6349 53/6352 53/6353
53/6380 53/6380JS 53/6380S 53/6381
53/6381JS 53/6381S 53/6388 53/6389
53/6351641 53/63S1641A 53/6351681 53/63S1681A
53/63S3281/A/B AM27LS19 AM27PS19V/A AM27PS41
AM27S12 AM27S13/A AM27S18 AM275180
AM27S181/A AM275184 AM27S185/A AM27S19/AISA
AM275190 AM27S19VAISA  AM27S20 AM27S21/A
AM27S28 AM27S29/AISA AM27S32 AM27S33/A
AM27S37/A AM27340 AM27HALA AM27S43/A
AM27S49/AISA

AMI/GOULD PLD 11

PAT7024 PA7040 PEEL 153 PEEL173
PEEL18CV8 PEEL18CV8-10/15 PEEL22CV10 PEEL22CV 10A
PEEL22CV10Z PEEL 253 PEEL273

ATMEL PLD 14

AT18vV8Z AT22LV10/L AT22V10/L AT22V10B
ATF16V8B/L ATF20V8B/L ATF22V10B/L ATSA415
ATSA2VAL2 ATV2500/H ATV2500B/L ATV5000/L
ATV750/L ATV750B/L

CYPRESS EPROM 5

CY7C258 CY7C259 CY7C264 CY7C282
CY7C292

CYPRESSPLD 71

CY 100E301 CY 100E302 CY10E301 CY 10E302
CY7B336 CY7B337 CY7B338 CY7B339
CY7C330 CY7C331 CY7C332 CY7C335
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CY7C341
CY7C361
CY7C374
PASIC383#
PASIC387#
PAL16L8-4
PAL16L8A-2
PAL16R4A-2
PAL 16R6A-2
PAL16R8A-2
PALC14L8
PALC16R6
PALC20L2
PALC20R8
PLD20G10C
PLDC20G10B

H#-

EXELPLD 1
XL78C800

FAIRCHILD PLD 14

937458
F16R4

F16RP6
F20RP6

HARRIS PLD

HPL16H8
HPL16R4
HPL16RC6
HPL77216

HARRIS PROM 46

HM7602

HM7610B
HM76160
HM76164
HM7620B
HM76321

CY7C342 CY7C343 CY7C344
CY7Carl CY7C372 CY7C373
CY7C375 PASIC381# PASIC382#
PASIC384# PASIC385# PASIC386#
PASIC388#

PAL16L8-5/7/10 PAL16L8A

PAL16R4-4 PAL16R4-5/7/10  PAL16R4A
PAL16R6-4 PAL16R6-5/7/10  PAL16R6A
PAL16R8-4 PAL16R8-5/7/10  PAL16R8A
PAL22V10C PAL22VP10C PALCI2L10
PALC16L6 PALC16L8 PALC16R4
PALC16R8 PALC18L4 PALC20L 10
PALC20L8 PALC20R4 PALC20R6
PALC22V10 PALC22V10B PALC22V10D
PLD610 PLDC18G8 PLDC20G10
PLDC20RA10

937459 F16L8 F16P8

F16R6 F16R8 F16RP4

F16RPS F20P8 F20RP4

F20RP8

14

HPL16L8 HPL16LC8  HPL16P8

HPL16R6 HPL16R8 HPL16RC4

HPL16RC8  HPL77153 HPL 77209

HPL 825153
HM 7603 HM7610 HM7610A
HM 7611 HM7611A HM7611B
HM 76161 HM76161A  HM76161B
HM 76165 HM7620 HM7620A
HM 7621 HM7621A HM7621B
HM 7642 HM7642A HM7642B
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HM7643 HM7643A HM7643B HM7648

HM7649 HM7649A HM 76641 HM76641A

HM 7680 HM7680P HM7680R HM 7680RP

HM7681 HM7681A HM7681P HM7681R

HM7681RP HM7684 HM7684P HM 7685

HM7685A HM7685P

ICTPLD 15

PA7024 PA7128 PA7140 PEEL 153

PEEL173 PEEL18CV8 PEEL18CV8-10/15 PEEL20CG10

PEEL20CG10A  PEEL22CV10  PEEL22CV10A PEEL22CV10A+

PEEL22CV10Z  PEEL253 PEEL 273

INTEL PLD 20

5AC312 5AC324 5C031 5C032

5C060 5C090 5C121 5C180

85C060 85C090 85C220 85C224

85C22V10 85C508 85C960 IFX 7408

IFX780 IPLD22V10  IPLD610 IPLD910

LATTICE PLD 83

GAL16LV8 GAL16V8 GAL16VSA  GAL16VSB

GAL16VSC/D/Z  GAL16VPSB  GAL16Z8 GAL18V10

GAL18V10B GAL20LV8  GAL20RA10/B GAL20RA10/B(UES)

GAL20V8 GAL20VBA  GAL20VS8B  GAL20VSC/Z

GAL20VPSB GAL20XV10B GAL22V10(UES) GAL22V10B

GAL22V10B(UES) GAL22V10BQ/CGAL22V10BQ/C(UES)
GAL26CV12/B/C

GAL6001 GAL6001B GAL6002B ISPGAL22V10

ISPLSI1016# ISPLSI1024#  ISPLSI1032#  ISPLSI1048#

PLSI1016# PLSI1024# PLSI1032# PLSI1048#

|SPLSI2032# PL SI2032# ISPLSI3256#  PLSI3256#

RAL10H8 RAL10L8 RAL10P8 RAL12H6

RAL12L6 RAL12P6 RAL14H4 RAL14H8

RAL14L4 RAL14L8 RAL 14P4 RAL 14P8

RAL16C1 RAL16H2 RAL16H6 RAL16H8

RAL16L2 RAL16L6 RAL16L8 RAL16P2

RAL 16P6 RAL16P8 RAL16R4 RAL16R6

RAL16R8 RAL 16RP4 RAL 16RP6 RAL 16RPS

RAL18H4 RAL18L4 RAL18P4 RAL20H2
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RAL20H8 RAL20L2 RAL20L8 RAL20P2
RAL20P8 RAL20R4 RAL20R6 RAL20R8
RAL20RP4 RAL20RP6 RAL20RP8
#-
MOTOROLA PLD 1
MC22V10S
NATIONAL PLD 121
87X839 87X840 GAL16V8
GAL16V8-10/7
GAL16VA/QS GAL20RA10 GAL20vV8 GAL20V8-10/7
GAL20V8A/QS GAL22V10 GAL6001
MAPL128&
MAPL144 (UES) MAPL244 (UES) PAL10012C4 PAL10016C4
PAL10016LD4 PAL10016LD8 PAL10016LM4  PAL10016P4
PAL10016P8 PAL10016PE8 PAL10016RD4  PAL10016RDS8
PAL10016RM4 PAL10020RP4 PAL1012C4 PAL1016C4
PAL1016LD4 PAL1016LD8 PAL1016LM4 PAL1016P4
PAL1016P8 PAL1016PE8S PAL1016RD4 PAL1016RD8
PAL1016RM4 PAL1020RP4 PAL10H8/16V8 PAL10H8/A/A2
PAL10L8/16V8 PAL10L8/A/A2 PAL10P8/16V8  PAL12H6/16V8
PAL12H6/A/A2 PAL12L10/A PAL12L6/16V8  PAL12L6/A/A2
PAL12P6/16V8 PAL14H4/16V8 PAL14H4/A/IA2  PAL14H8/20V8
PAL14L4/16V8 PAL14LA4/AIA2 PAL14L8/20v8  PAL14L8/A
PAL14P4/16V8 PAL14P8/20V8 PAL16CVA/A2  PAL16H2/16V8
PAL16H2/A/A2 PAL16H6/20V8 PAL16H8/16V8 PAL16L2/16V8
PAL16L2/A/A2 PAL16L6/20V8 PAL16L6/A PAL16L8/16V8
PAL16L8/A/A2/B/B2 PAL16L8D/-7 PAL16P2/16V8  PAL16P6/20V8
PAL16P8 PAL16P8/16V8 PAL16R4/16V8
PAL16R4/A/A2/B/B2
PAL16RA4D/-7 PAL16R6/16V8 PAL16R6/A/A2/B/B2
PAL16R6D/-7
PAL16R8/16V8 PAL16R8/A/A2/B/B2PAL16R8D/-7 PAL16RA8
PAL16RP4 PAL16RP4/16V8 PAL16RP6
PAL16RP6/16V8
PAL16RP8 PAL16RP8/16V8 PAL18H4/20v8  PAL18L4/20V8
PAL18L4/A PAL18P4/20V 8 PAL20CVA PAL20H2/20V8
PAL20H8/20V8 PAL20L10/A PAL20L2/20v8  PAL20L2/A
PAL20L8/20V8 PAL20L8/A/B PAL20L8D PAL20P2/20V 8



PAL20P8/20V 8 PAL20R4/20V 8 PAL20R4/A/B PAL20R4D
PAL20R6/20V8 PAL20R6/A/B PAL20R6D PAL20R8/20V8
PAL20R8/A/B PAL20R8D PAL20RA10
PAL20RP4/20V8

PAL20RP6/20V 8 PAL20RP8/20V8 PAL20X10/A PAL20X4/A
PAL20X8/A

NATIONAL PROM 39
DM74L$471 DM745188 DM74S5287 DM745288
DM74S387 DM74S472 DM74S472A DM745472B
DM743473 DM743473A DM74S570 DM74S570A
DM74S571 DM74S571A DM74S571B DM74S572
DM74S572A DM74S573 DM74S573A DM74S573B
DM87S180 DM87S181 DM87S181A DM87S184
DM875185 DM87S185A DM875185B DM875190
DM87S190A DM87S190B DM87S191 DM87S191A
DM875191B DM875195 DM87S195A DM875195B
DM87S321 DM87S321A

PHILIPS PLD 60
10020EV 8 10H20EV 8 PHD16N8 PHD48N22
PL22V10 PLC153 PLC16V8 pPLC18V8Z
PLC20V8 PLC415 PLC42VA12 PLC42VA12&
PLC473 PLHS153 PLHS16L8A PLHS16L8B
PLHS18P8A PLHS18P8B PLHSA473 PLHS501
PLHS502 PL S100/82S100 PLS101/82S101  PLS103/82S103
PLS105/82S105  PLS105A/82S105/A PLS151/82S151  PLS152/82S152
PLS153/82S153  PLS153A/82S153A PLS155/82S155  PLS157/825157
PLS159/82S159  PLS159A/82S159A PLS161/82S161  PLS162/82S162
PLS163/82S163  PLS167/82S167 PLS167A/82S167A PLS168/825168
PLS168A/82S168A PLS173/825173 PLS179/82S179  PLUS105
PLUS153B/D PLUS16L8D/-7 PLUS16R4D/-7  PLUS16R6D/-7
PLUS16R8D/-7  PLUS173B/D PLUS20L8D/-7  PLUS20R4D/-7
PLUS20R6D/-7  PLUS20R8D/-7 PLUSA405 PLV2500H/L*
PLV5000/L & PLV750/L PML2552& PML2852&
#

PHILIPS PROM 17
825123/A 825126/A 82S5129/A 82S130/A
82S131/A 825135 82S137/A/B 82S147/A
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825180 82S181/A/B 825184 82S185/A/B
82S191/A/BIC 825195 82S23/A 825321
825641

PLESSYPLD 1
ERA60100*
#-

PLUS LOGIC PLD 2
FPGA2020# FPGA2020A#
#

PLX TECH. PLD 2
PLX448 PLX464

QUICKLOGIC PLD 4

P8X12B# P12X16B# P16X24B#  P24X32B#
P8X12A#

H#-

RICOH PLD 14

EPL10PSA(I)  EPL10P8B(l) EPL12P6A(l) EPL 12P6B(1)
EPL 14P4A EPL14P4B EPL16P2A(1) EPL 16P2B(l)
EPL16P8B(I) EPL16RP4B(I) EPL16RP6B(I)  EPLI16RPSB(I)
EPL 204E* EPL241E*

#_

SAMSUNG PLD 18

CPL16L8 CPL16L8L CPL16R4 CPL16RAL
CPL16R6 CPL16R6L CPL16R8 CPL16R8L
CPL20L10 CPL20L10L CPL20L8 CPL20L8L
CPL20R4 CPL20R4L CPL20R6 CPL20R6L

CPL20R8 CPL20RS8L

SEEQ PLD 2
20RA10Z  26V12H

SGS-THOM. PLD 48

GAL16V8 GAL16V8A GAL16Z8 GAL20vV8
GAL20V8A GAL6001 RAL10H8 RAL10L8
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RAL10P8
RAL14H4
RAL14P4
RAL16H8
RAL16P2
RAL16R6
RAL16RP8
RAL20H2
RAL20P2
RAL20R8

SIGNETICS
SEE PHILIPS

SPRAGUE PLD

SPL16LC8
SPL20LC8

TIPLD 88

EP1810
EP910
PAL16R4A/-2
PAL20R4A

TIB82S167B
6

TIBPAL16H8
12/15/25

TIBPAL16L8-5

TIBPAL16R4-10
7

TIBPAL16R6-10
7

TIBPAL16R8-10
7

TIBPAL20L10

TIBPAL16HDS8

TIBPAL16L8-7
TIBPAL16R4-12/15/25

TIBPAL16R6-12/15/25

TIBPAL16R8-12/15/25

TIBPAL20L8-15/25
TIBPAL20R6-15/25

TIBPAL20R8-15/25

TIBPAL20SP8
TIBPAL22V10-5

TIBPAL20RSP6
TIBPAL20X10

TIBPAL22V10/A
TIBPALR19L8
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RAL12H6 RAL12L6 RAL12P6
RAL14H8 RAL14L4 RAL14L8
RAL14P8 RAL16H2 RAL16H6
RAL16L2 RAL16L6 RAL16L8
RAL16P6 RAL16P8 RAL16R4
RAL16R8 RAL16RP4 RAL16RP6
RAL18H4 RAL18L4 RAL18P4
RAL20H8 RAL20L2 RAL20L8
RAL20P8 RALZ20R4 RAL20R6
RAL20RP4 RAL20RP6 RAL20RP8
6
SPL16RC4 SPL16RC6 SPL16RC8
SPL20XC8

EP330 EP610 EP630

N82S105AN82S167A PAL16L8A/-2

PAL16R6A/-2 PAL16R8A/-2 PAL20L8A

PAL20R6A PAL20R8A

TIB82S105A/B

TIBFPGAS529 TIBPAD16N8-7.5 TIBPAD18NS8-

TIBPAL16L8-10 TIBPAL16L8-

TIBPAL16LD8  TIBPAL1602
TIBPAL16R4-5 TIBPAL16R4-
TIBPAL16R6-5 TIBPAL16R6-
TIBPAL16R8-5 TIBPAL16RS8-

TIBPAL20R4-15/25

TIBPAL20RSP4
TIBPAL20RSP8

TIBPAL20X4
TIBPAL22VP10

TIBPAL20X8



TIBPALR19R4  TIBPALR19R6

TIBPALTI19LS
TIBPALT19R6
TICPAL16L8-55

TIBPALR19R8

TIBPALT19R4

TIBPSG507A
55

TICPAL16R8-55

TIBPALT19R8  TIBPLS506A
TICPAL16R4-55 TICPAL16R6-

TICPAL16RSP4
TICPAL16RSP8

TICPAL18VS
TICPAL22V10Z(T)

TICPAL22V10Z(ZP)
TIEPAL10016P8-6

TIEPAL10H16ET6 TIEPAL10H16P8-6

TICPAL16RSP6

TICPAL16SP8 TICPAL22V10

TIEPAL10016ET6
TIEPAL10016TE6

TIEPAL10H16TE6TIFPLA839

TIFPLAB40 TPC1010# TPC1020#
#

TIPROM 18
TBP18S030 TBP18S22 TBP18SA030 TBP18SA22
TBP24S10 TBP24S166 TBP24S41 TBP24S81
TBP24SA10 TBP24SA166 TBP24SA41 TBP24SA81
TBP28S166 TBP28542 TBP28S86A TBP28SA166
TBP28SA42 TBP28SAS86A

TOSHIBAPLD 2
TC9800P TC9801P

TRIQUINT PLD 4
GA22V10 GA22VP10 GA23S8 GA235V8

VLSIPLD 10
VP10P8 VP12P6 VP14P4 VP16P2
VP16P8 VP16RP4 VP16RP6 VP16RP8
VP16V 8E VP20V 8E

XILINX PLD 30
XC2018# XC2064# XC3020/B# XC3030#
XC3042/B# XC3064# XC3090/B# X C4002#
XC4003# XC4004# X C4005# XC4006#
X C4008# XC4010# XC4013# XC4016#
XC4020# XC7236APC XC7236PC XC7272APC
XC7272PC XC7272PG XC73108 XC73108BG
XC73108PG XC73108PQ XC7336PC XC7336PQ
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XC7354PC XC7372PC
#-
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JEDEC
JEDEC JC-42.1 ASCI| Start-of-Text(STX)

ASCII End-of-Text(ETX)

hex 20 hex 7E ASCII
11-1 4
STX Start-of -Text hex 02
ETX End-of-Text hex 03
LF Line Feed hex OA
CR Carriage Return hex OD
11-1
11-1 JEDEC
<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
L ocation U106
*QP20
*QF2048
*G0
*FO
*L.00000 10110101110111111100111000110111
*C0307
* QV
*P1234567891011121314151617 1819 20
*V0001 CXXXXX110NOHHLLZXXHN
*<<ETX>6AA1
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11-1 JEDEC

11-1

*)

STX

CUPL

11-2

LI x  x  x ¥ *

zodoaxoro>32

* * *
1 1

X > N

11-2.

QF

()

QP
QF

10

(G)

(GO)

(G1)

(F)
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(L)

10 0000
2
2 0 2 1
o AC
2
©
16 16
0 7 0
8
0 11-1 22
8
nsb I sb
wrdo0O 1 01 01 1 0 1 ->AD
wrdoOol 1 1 1 1 1 0 1 1 ->FB
wrd02 01 1 1 00 1 1 ->73
wrd03 1 1 1 0 1 1 0 0 ->EC
0307
Qv
0001
11-3

0 - LO(0 volts)
1 - HI(+5 volts)
C - LOHI,LO
K - HI,LOHI
L - LO(0 voalts)
H - HI(+5 volts)
7z -
X -
N -
P -
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Value given applied to !Q of register

11-3
P
( G
1 20 20
TTL
CK
4 ASCIl hex ( )
ASCII ETX STX
ETX ASCII 16
( C)
46C9
ASCII-Hex
ASCII-hex PROM
( )
16 (x4PROM) 8
ASCII STX [Ctrl]-[B] 16 $
A ($A)) 4 16 ASCII ETX
[Ctrl]-[C] 40
112 hex
)

~"C
$SO7EO,

$A0000, 00 01 02 03 04 05 06 07 08 09 OA 0B 0C OD OE OF
$A0010, 10 11 12 13 14 15 16 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

11-2 Hex

HL
HL

STX [Ctrl]-[B]
IFL

ETX [Ctrl]-[C]
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82S100/101 FPLA

*A F7

*p
*|
*F F7

11-3

FO

FO

115

"B
*A LHLHLHLH
*P0O0O*I HHHHLLLLHHHHLLLL *FA.A.A.A.

*P47*| LLLLLLLLLLLLLLLL *F...AAAA
"C

11-3 825100/101 FPLA

82S103 FPGA
*G

*|

11-4

*A
115 10

B
*GOO*A L *I HHHHLLLLHHHHLLLL

*G47*AH*I LLLLLLLLLLLLLLLL
~"C

11-4 825103 FPGA

825105 FPLS

/ *A

*| *| 115
*N

*F F7  FO

11-5

N5

*p

NO

"B
*AL
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*T 00 *C. *| LLLLHHHHLLLLHHH* PHHHLLL
*NHHHLLL *F HHHHHHHH

*T 47 *C A *lI LL------- *P LLLLLL
*N HHHHHH *F HHHLLL-
~C

11-5 82S105 FPLS

825151 FPGA

110 *DIR *POL
*p
*D
*| 15 10 110
*B B1l  BO
11-6
"B
*DI R HHLLHHLLHLHL *POL HHHHLLLLHHLL
*P 00 *I HHLLLL  *B HL--HL-- LLHH
*P 11 *| LLLLLL *B HHHHLLLLHHLL
*D 02 *I ----HH *B ----LLLLLL-
*D 00 *I LLLL-- *B HHHHHHLLLL-
AC
11-6 82S151 FPGA
825153 FPLA
*POL B9  BO
*p
*| 17
10 B9 *Bl
B9 BO *BO
117
"B
*POL HHLLHHLLHH
*P 00 *I --HH-LL *Bl --HL------ *BOA .A.A A
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*P 31 %] -----

“HH *Bl HLHLHLHLHL *BO ....AA ...
*P D9 *| --HHHHHH *Bl - - -- HHHHLL
*P DO *I LLLLLLLL *Bl --------
nC
11-7 82S153 FPLA
825155 FPLS
A B *E
*FIF
*POL
*T
*C
*| 1310
110 *B
*QP Q3 Q0
*ON 03 00
PB  PA *P
RB  RA *R
*BO B7  BO
11-8
"B
*E AA *F/IF A A *POL HLHLLHLH
*T 00 *C . *| HHLL *Bl HL--HLHL *QP LH-
*QN LLHH *P .. *R .. *BO.A A AA
*T 31 *C A *| LLHH *Bl --HLHL *QP HHLL
*QNHHHH *P . A *R . A *BO .. A AA A
*T FC *C . *| LLLL *Bl LLLLHHHH *QP LLHH
*T LB *C . *| HLLL *Bl --LL--LL *QP HHHH
*T LA *C . *| LL-- *Bl LLLLHHHH *QP --LL
*T D8 *C . *| LLLL *Bl LLLLLLL- *QP LLHH
*T DO *C . *| LLLL *Bl LLHHHHLL *QP HLLH
AC
11-8 82S155 FPLS
825157 FPLS
A B *E
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*FIF

*POL
*T
*C
%] 1310
110 *B|
*QP Q5 Qo
*QN QB Qo PA
P PA
*R
*BO B5 BO
11-9
"B
*E AA *F/F A'A *POL HLHLLHLH
*T 00 *C . *| HHLL *Bl HL-HL *QP LHHL
*QN LLHHHL *P . *R . *BO.A A A
*T 31 *C A *l LLHH *Bl -HLHL *QP HHLLHH
*QNHHHHLL *P A *R A *BO .. AA A
*T FC *C . *| LLLL *Bl LLLLHH *QP LLHHHH
*T PB *C . *| ---- *Bl ----HH *QP ----LL
*T RB *C . *| HHHL *Bl HHLLLL *QP HLLLHH
*T LB *C . *| HLLL *Bl --L-LL *QP HHHHLL
*T LA *C . *I LL-- *Bl LLLHHH *QP - - LLHH
*T D3 *C . *I LLLL *Bl LLLLL- *QP LLHH
*T DO *C . *I LLLL *Bl LLHHLL *QP HLLHLL
e
11-9 82S157 FPLS
825159 FPLS
A B *E
*FIF
*POL
*T
*C
*| 1310
110 *B|
*QP Q7 Q0
*QN Q7 Qo *BO
B7  BO
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11-10

"B

*E AA*F/IF AAAA *POL LHLH

*T 00 *C . *I HHLL *BlI HL-- *QP HHLLHH
*ON LLHHLLHH *BO . A A

*T 31 *CA*lI LLHH *BlI ---- *QP --HHHHLL
*ON LLLLHHHH *BO ... A
*T FC *C . *I LLLL *BI LLLL *QP LLLLHHHH
*T PB *C. *I LLLL *BI LLLL *QP LLLLHHHH
*TRB *C . *I LLLL *BI LLLL *QP LLLLHHHH
*T LB *C . *I LLLL *BI LLLL *QP LLLLHHHH
*T PA*C . *I LLLL *BI LLLL *QP LLLLHHHH
*T RA*C . *I LLLL *BI LLLL *QP LLLLHHHH
*T LA*C . *I LLLL *BI LLLL *QP LLLLHHHH
*T D3 *C . *I LLLL *BI LLLL *QP LLLLHHHH

*T DO *C . *I LLLL *BI LLLL *QP LLLLHHHH
~C

11-10 825159 FPLS

825161 FPLA

*A F7 FO
*p P-
*| 111
10 *F F7 FO
11-11
"B
A LHLHLHLH
*P 00 *| LLLLHHHHLLLL *F A A A A
*P 47 *1 LLLLLLLLLLLL *F ....AAAA
~C
11-11 82S161 FPLA
825162 FPGA
*POL F4 FO
*G
*| 15 10
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11-12

"B
*POL HHLL
*G 00 *1I HHHHLLLLHHHHLLLL

*G 04 *I LLLLLLLLLLLLLLLL
~C

11-12 825162 FPGA

825163 FPGA

*POL =T )
*G
%] 111

10

11-13
"B
*G 00 *| HLLLHHHHLLLL
*G 08 *| LLLLLLLLLLLL
AC

11-3 825163 FPGA
825167 FPLS

/ *A )
( )
*T *C
%] *| 113 10
*p P7 PO
*N N7  NO
*F 3 FO

11-14
"B
*AL
*T 00 *C . * | LLHHHHLLLLHHHH* PHHHLLLHH

*NHHHLLLLL *F HHHH

*T 47 * A%l LLoce---cam-nn- *P - LLLLLL

*N HHLLHHHH *F HL-




~C

11-14 825167 FPLS

825168 FPLS

/ *A ( )
( )
*T *C
*| *| 111 10
*P PO PO
*N N9 NO
*F 3 FO
11-15
"B
* AL
*T 00 *C. * | LLHHHLLLHHHH* PHHHLLLHHLH
*NHHLHHLLLLL *F HHHH
*T 47 *C A *| LL----n-nmnm-- *P - LLLLLL-
*N HHLLHHHH- L *F HL-
e
11-15 825168 FPLS
825173 FPLA
*POL B9  BO
*p
*| 111
10 B9 BO *BI
B9 BO *BO
11-16
"B
*POL HHLLHHLLHH
*P 00 *1 --H--LLHH *BI --HL------ *BO A..A..A..A
*P 3L *] LL----- HH *BI HLHLHLHLHL *BO ....AA....

*P D9 *I LL--HHHHHH *B¥---HHHHLL

*P DO *I --LLLLLLLL *BI ---------




~C

11-16 825173 FPLA

825179 FPLS

A B *E
*FIF
*POL
*T
*C
*| 17 10
/10 *Bl
*QP Q7 Q0
*QN Q7 Q0 *BO
B7  BO
11-17
"B
*E AA *FIF AAAA *POL LHLH
*T 00 *C . *| HHLLHHLH *Bl HL-- *QP HHLLHH
*QN LLHHLLHH *BO . A. A
*T 31 *C *1 LLHLHH *Bl LLLL *QP - HHHHLL
*QN LLLLHHHH *BO ... A
*T FC *C . *1 LLLHHHHL *Bl LLLL *QP LLLLHHHH
*T PB *C . *| LLLHLHLL *Bl LLLL *QP LLLLHHHH
*T RB *C . *| LLLLLLHL *Bl LLLL *QP LLLLHHHH
*T LB *C . *| LLLHHHHL *Bl LLLL *QP LLLLHHHH
*T PA *C . *| LLLLHLHL *Bl LLLL *QP LLLLHHHH
*T RA *C . *| LLLL---- *Bl LLLL *QP
*T LA *C . *| LLLL---H *Bl LLLL *QP LLLLHHHH
*T D8 *C . *| LLLLLLLL *Bl LLLL *QP LLLLHHHH
*T DO *C . *| HHHHHHHH *Bl LLLL *QP LLLLHHHH
AC
11-17 825179 FPLS
( .DOC)

Doc Fil
Doc File
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11-18

WAI TGEN. DOC

Rk S S S R Ok Sk b S o R SRR b Sk O b S b S R R R S S R R R S S

Wi t gen

Rk S S S R Ok Sk b S o R SRR b Sk O b S b S R R R S S R R R S S

CUPL 3.0 Serial# 9-99999-999
Devi ce
Created
Nane
Part no
Revi si on
Dat e

Desi gner
Company
Assenbl y
Location

Expanded Product Terns

waitl. d =>

! menr

# alb

# ald

# al3

# reset
sel ect _rom =>

lal3 & 'al4 & 'al5 & nenr
wait2.d =>

! menr

# alb

# ald

# al3

# lwaitl
nmemadr =>

al5 , al4 , al3 , al2 , all
ready =>

Iwait?2
ready. oe =>

lal3 & 'al4 & 'al5 & nenr
romos =>

lal3 & 'al4 & 'al5 & nenr
nenr eq =>

nenmw

# menr
ramcs0 =>

lall & 'al2 & al3 & !'ald4 & 'alb & nmenmw
# lall & 'al2 & al3 & 'ald & 'al5 & nenmr
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ramcsl =>
all & 'al2 & al3 & !'al4 & !'al5 & nenw
all & 'al2 & al3 & !'al4 & !'al5 & nenr

rom.cs. oe =>
1

ram cs0. oe =>
1

ramcsl. oe =>

1
Synbol Tabl e
Pin \Variable Pt er ms Max Mn
Pol  Name Ext Pi n Type Used Pterns Level
waitl 15 \% - - -
waitl d 15 X 5 8 1
al | 6 \% - - -
select_rom O | 1 - -
wait 2 14 \% - - -
wait 2 d 14 X 5 8 1
al2 5 \% - - -
al3 4 \% - - -
ald 3 \% - - -
als 2 \% - - -
! oe 11 \% - - -
! menr 8 \% - - -
memadr 0 F - - -
r eady 18 \% 1 7 1
r eady oe 18 X 1 1 1
! menmv 7 \% - - -
cpu_cl k 1 \% - - -
! romcs 19 \% 1 7 1
reset 9 \% - - -
ment eq 0 | 2 - -
! ram csO 12 \% 2 7 1
! ramcsl 13 \% 2 7 1
romcs oe 19 D 1 1 0
rom.csO oe 12 D 1 1 0
romcsl oe 13 D 1 1 0

LEGEND F:field D:default variable T:function
N: node l:internediate variable V:variable
X: extended vari abl e U: undefi ned
W ext ended node
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Fuse Pl ot

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX

XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX

XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX
XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX
XXXXXXXXXXXXXXXXXXXX XXX XXX XXXXXX
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Pin #14
1280
1312
1344
1378
1408
1440
1472
1504

Pi n#13
1536
1568
1600
1632
1664
1696
1728
1760

Pin #12
1792
1824
1856
1888
1920
1952
1984
2016

LEGEND

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXX XXX XXX XXXXXX
XXXXXXXXXXXXX XXX XXXX XXX XXX XXXXXX
XXXXXXXXXXXXX XXX XXXX XXX XXX XXXXXX
XXXXXXXXXXXXX XXX XXXX XXX XXX XXXXXX
XXXXXXXXXXXXX XXX XXXX XXX XXX XXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXX XXX XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

D R D D D D
D D D D X--=---
XXXXXXXXXXXXXXXX XXX XXX XX KX XXX XXX
XXXXX XXX XXX XXXXX XXX XXKXXX KX XXX XXX
XXXXX XXX XXX XXXXX XXX XXKXXX KX XXX XXX
XXXXX XXX XXX XXXXX XXX XXKXXX KX XXX XXX
XXXXX XXX XXX XXXXX XXX XXKXXX KX XXX XXX

X : fuse not bl own
- . fuse bl own

Chi p Di agram

R S S O R S

* * * *
* k k% * k k%
cpu_cl k 1 20 * VCC
* k k% * k k%
* Wai t gen *
* k k% * k k%
alb * 19 * 'romcs
* k k% * k k%
* *
* k k% * k k%
al4g * 18 * ready

* k k%

* k k%

* k k%

* k k%
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al3 * 4

* k k%

* k k%

alz * 5

* k k%

* k k%

all * 6

* k k%

* k k%

'menw * 7

* k k%

* k k%

'menr * 8

* k k%

* k k%

reset * 9

* k k%

* k k%
G\D * 10
* k k%

*

*

17 *

* k k%

* k k%

16 *

* k k%

* k k%

15 * waitl

* k k%

* k k%

14 *

* k k%

wait 2

* k k%

13 * ramcsl

* k k%

* k k%

12 * 'ramcsO

* k k%

* k k%

11 *

* k k%

loe

R R R O ok O O S R

11-18

CUPL

PLD

PAL16L8

a#b;

Expanded Product Terms

WAITGEN.PLD

OR
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PAL16L8
HI




PAL16L8

OR
c=>!lag&l!b
Symbol Table
( 11-18 )
PDIF
PDIF(P-CAD Database
Interchange Format) ( .PDF)
PDIF- PDIF PDF
PDIF P-CAD PC-CAPS
PDIF- PDIF-IN PC-CAPS
PLD
PCB
PLD
11-19 PDIF-IN PC-CAP
L1
—) IOE
—¥ CLK
— AlS
— Al
— Al3 Ran C5 (Oo—
— Al i
— Al B p—
—) IMEMWY 5
— ) IMEMR IRAM C31 fo——
— RESET IRAM CE50 [O—

F16R4
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11-19 PDIF-IN PC-CAPS

PDIF-IN PC-CAPS PDIF
PC-CAPS
PLA
PLA ( .PLA)
PLA
PLA PLA
PLA-
Berkely PLA 11-20
PLA-
# CUPL
( PLD )

COUNT10.PLD PLA
PLA
PLA A .0 p

AND OR
AND 1 0
- OR
0 PLA

.end

11-20 PLA-
# PLA
# CUPL 3.0 Serial# 9-99999-999
# Devi ce pl6rp4 Library DLIB-g-24-15
# Created Thu Feb 26 13:45:23 1987
# Nanme Count 10
# Partno CA0018
# Revi sion 01
# Date 07/ 16/ 87
# Desi gner Kahl
# Company Assi sted Technol ogy
# Assenbl y None
# Location None
# lnputs 1 QO QA Q@
# @ clr dir
# Qutputs QQ0.d QlL.d 2.d B.d
# carry carry. oe
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07

.0 6

.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
-111000 000100
- 000100 000100
-1001-- 000010
1------ 000001

11-20 PLA
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