


































































































































































































































































































































































































































































































































































































































































































































































































































































































































3. FutUre PLD Optimization Tools 

This section describes new directions for,PLD development 
systems optimization tools. Optimization tools must be near 
transparent to the user to get universal acceptance. Of the four 
optimization tools mentioned above, all but the PSM compiler tool" 
satisfy that criterion. 

There are basic<illy two types of optimization tools wruch will 
appear \TI the PLD arena. ,The first type are tools wruch are 
ported from, or interfaced to the Custom/Semi·Custom , 
environrnerlt The curre'nt logic description arId synthesis tools of 
silicon compilers and Custom/Semi·Custom CAD tools lit into 
this classification. The second type are new tools wruch will 
address the archltecture·specific optimization issues, The tools in 
this group will use methods based on logiC optimization and 
el.1lert·system techniques. These two methodologies will be 
applied to taking abstact specifications and realizing them 
automatically into multiple devices, or in taking multiple abstract 
specifications and realizing them in one device. 

Portation of Custom/Semi-Custom Tools: 

Available ideas rea,jy for portifJg to the PLD environment down 
the HDL path include inIplementing a subset of VHDL(VHSIC 
Hardware Description Language)[5]; and having the compiler 
produce an EDlP(Electronic Design Interchange Pormat) [6] 
intermediate format In this, way, interfacing with othertoolboxes 
of any type wHlbe easier. Ne''''' device support will also be'easier,
given the generic nature of VHDL, Using VHDL would also 
standardize an HDL, and alia ... , desiiners to learn' one HDL :. 
wruch will last for a long tirl1e., Also, PLDtools Wruch �i�n�t�e�i�f�a�c�~�'�,� 
with theCustornlSemi·Custom toolset involving board �d�e�s�i�g�r�~� 

testing and manufacturing IS needed now, and is being addressed 
by the major CAD vendors, Standardizatior,like VHDL and· 
EDIP will, eventually, lower the cost of these interfaces, 

The new logic minimization algorithms, like Espresso, and new 
state assignment tOOls, like KISS[7] arId STASH [8]can be used in 
the PLD envirOrtlTlent The algorithms arId methods of tools 
involving placement and routing em be applied to the fitting/pin 
assIgnment problem, On the logic s\'I1thesis side, new tools 
which combine expert·systems with multi-level logic optimizatIon 
can be applied to PLD de1lices wruch allow multi·levellogic to be 
easily implemented. 

The key �p�o�i�n�~� imgardless of the actual tools from the 
Custom/Serrri-Custom arena wtrich are productized is that the 
user have an essentially transparent view of any new optimization 
tools, ' 

Once a PLD is manufactured, the functionaliW cannot be 
changed. This fact leads to the belief that tools can be created 
which map logic, which 15 too big or too slow, into multiple 
devices by doing ,3Ufomatlc logic partitionirJg, The converse 
problem of fittirJg multiple chunks of communicating logic into one 
device may also be addressed, Tools to fit multiple state 
machines into one de'Jice, or to p,:.rtition a schematic or PSt.l into 
two or more devices is a· first step, Por example, the Dice 
Example(PJgures 1-3) has three small state macrunes, which are 
mtegrated into one device and design file, �E�x�p�e�r�t�·�s�~�;�s�t�e�m�s� can 
capture the rules for partitioning, and the database of all allowable 
devices, while optumzation techniques can make the expert· 
systems �\�'�)�Q�r�~�:� ·j,5 weU as, or better than a logic designer. 

Conclusion: 

We have surVeyed the reasons for, and components of PLD 
developmentsystems, with emphiisis on the Hardware 
Description Languages, and optimization methods in such 
systems: The conclusions of the survey are that the HDL's are 
the essential cornerstone of any PLD system, and will control the 
future directions of any new PLD development tools, The second 
conclusion is that two·levellogic minimizatiOn, PSM compiler, 
and automatic fitting tools are the most irnportarlt in the PLD 
optimization area. Also, recent breakthroughs and public 
avallability of heuristic minimizers point to increased use of such 
tools, F'inally, future directions, and an expanding market indicate 
a wide rarJge of new tools will appear. The key emphasis will be 
on making them transparent to the user, who, when all is said and 
done, knows how to design logic best I 
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Dice Example Description 

Probl.m: O.sign a ci,cuit lIIat,wili rolllWo dic •. ,Push a .witch 10 
stan III. dic. ,ollil)g. Wh.n.llle switch is ,eleased, .;i (pseudol 
,andom .ot of numb.,s will b. di.play.d. " 

Th •• ximpl. i. written u.ing III. FSM compil., modul. ofiPLDS. 
This oxampl. i. a modification of ,an flIisting Application NDII![AP- , 
279] design. which is wrill.n in AOF language. " . 

The Dice Exampl. ps."do-randoinlv '011., ~o dice. Tho Oic. 
Example is composod of'lIIre. FSMs'. The fi,st 1W0 'are .ss.iitiall~' ' 
up-count.,s, which count Irom on. to six. using 1110 notation groups 
of one D' 1W0 LED's. Io,'each 01 lou, outputs. to ,epresent the six 
faces 01 a dio., A pictu,o which indicatos lIIe LED g,ouping. by 
listing the output signal'naine next to III. LED controll.d by ~ is 
given in Diag,im 1: Th. g,oupings,lo, bolll di. a,o id.iitical and 
".nc.; list.d next to .ach' otho,. ", ' ., .. 

Th. lIIi.d machino gono.at.s a short psoudo-random bit sOQunc. by 
imp!omenting a Uno", F.edback Shift Rogister(LFSRI • with thre. 
,.glsto.s. The ps.udo-random bit s'Qu.nces Irom tho LFSR ,art 
us.d to add p.obabilistic transitions to 1110 up-count •• modol of 
.. ch di.. The implem.ntation of 1110 LFSR is by straight 
memorization of the sl'qu'ence. bv means of the state variablf's' of an 
up-counter. . 

Dice LID Encoding 

Ib,~2b e e 
Id,2d e e e 
Ie, 2c e la; Za -
Die 1 Signals: la, Ib, Ie, Id 
Die Z Signals: Za, Zb, Zc, Zd 

Ie, Zc 

Id,2d 

Ib,Zb 

Th. Oico Example shows the usefuln.ss ,of logic minimization. 
Figu.o 2 shows lIIe FSM Languag.(Stato· M .... hin. Filel 
,oores.ntation of the Dico Examplo under 1110 ,iPLDS .ystom. 
Figure 3 shows 1110 AOF code which rtsuhed., as an intorm.diato 
stoP. in III. compilation proco.s. ' 

Tho "'"'ot d.~ice. 'IIio 5COSo.has lSI/ii m~rocells. bUt .ach 
macrocoll has only onough room fa, a p-tonns. 'Th ... aro 11 
oQuation.lllat .osult from the Dieo Examplo dosign .• Fou. lor 'each 
die. to controlllle LED's. and lII .. e Irom III. stato variabl.s of III. 
Uno", Foodback Shift Rtgisto ... , 

Wo p ... ~nt a ~~ro'and after minimization tabl!. showing lIIe~ct 
of,III0 ",i~imizatio,:, and III," a~matic OIMorgan'. Inversion stop'. 

p-torms p-tonns 
bolo .. alit. 

Equation, "npuis min· min 

Sv3.d 3 3 2 
Sv2.d ' .. 3 3 2 
Svl.d 3 ,3 2 
2d.d S, 3 3 
20.d S • .. 
Zb.d 6 S of 
Za.d 6 ·,10 6 
Id.d 6 3 3 
Ic.d " ,6 9 of 
Ib.d 6 5 of 
,b.d 6' 10 7, 

A,noc ... ary 'condition to fit:intti,the 5Ca60 i.'lIIat all of 1110 numbers 
in tIlo. last column be no mo •• lIIan B. as th.r. are no mo.o lIIan B 
p-l.rms conn.cted,1o 'anv macrocoll. This particular arobl.m took Z 
minute. of CP,U tini~ on an aMhz PC/AT. Rtducing'lIIeso oQuation. 
by hand, ouon lor lIIis' simp/.' exampl •• would bo difficult, Tho nood 
10. iIIe aUtomatic minimizer is 'cloar in this •• ampl.. ,Without it, a 
d.sign., would eilll •• hav. to r.due. tho eqations r.sulting Irom 1110 
FSM Languag., bv hand. Dr nol use an FSM Languag. al aI'" and do 
lIIe whole design using hand-;cralltd molllod,s. . 

figure L 

!, 
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Dice Example 
FSM Language(SMF) Description 

Alan Coppola 
In"'l 
Jul~ 21, 1986 
Pan No.: LasVegas 
V.r.3.0 
5C060 
Roll a pair of die 
LB Version 4.01. Baseline 27.1 4/9/86 
PART: 5C060 

X No pins assigned: 
Automatic Pin Assignmenl and Filling X 

INPUTS: elkl. clk2. Go 
DUTPUTS: 1 .. lb. Ie. ld, 2 .. 2b. 2c, 2d 

NETWORK: 
clkl = INP(clk1) 
clk2 = INP(clk2) 
Go = INP(GD) 

X . . 
Throe lerm LFSR. implemenled bv sloring sequence 
in stale variables. which act as flipping coins. 
X 

MACHINE: LFSR 
CLOCK: clk2 

STATES: [Coinl Coin2 Coin3] 
SO [000] 
SI [100] 
S2 [110] 
S3 [011] 
84 [101] 
S5 [010] 
S6 [001] 
X 
Stat. equations are: 

Coin2 := Coinl 
Coin3 := Coin2 
Coinl := /(Coin2 lCDr Coin3) 

X 

SO: 
SI 

SI: 
S2 

S2: 
S3 

S3: 
S4 

S4: 
S5 

S5: 
S6 

S6: 
SO 

MACHINE: DieJ\olU 
CLOCK: clkl 

X. . 
SIal. variables are used as outputs 10 d,e. 
Each st.", encodes the sel of LED's 10 lighl 
10 realize thaI die valuo. 
X 

STATES: [1alb Ie ld] 
Resel [0 0 0 0] 
Dn. [1000] 
Two [0 1 0 0] 
Three [1 1 0 0] 
Four [0 1 1 0] 
Five [1110] 
Six [0 1 1 1] 

" Coin2 is a. pSl'udo-random coin. which controls the 
ulHlounler transitions. so thaI the dice roll is 
pseudo-randDm. 

" Resel: 
If Go Then One 

. Dn.: 
If Go.Coin2 Then Two 

Two: 
, H Go.Coin2 Then Thr •• 

Three: 
If Go.Coin2 Then ·Four 

Four: 
If Go.Coin2 Then Fiu. 

Five: 
If Go.Coin2 Then Six 

Six: 
If Go.CoinZ Then One 

MACHINE: Oie_RoIU 

" Duplieale of Dio_RoIU machin., .xcepl for . 
- a different die, using a differ:ent pSll!ludo,-random com. 

" CLOCK: elk2 
STATES: 
ReselDie2 
OnoDi02 
TwoDi02 
ThroeDie2 
FourDie2 
FiueDie2 
SixDie2 

Re .. tOie2: 

[2a 2b 2c 2d] 
[0000] 
[1 000] 
[0 1 0 0] 
[1 1 0 0] 
[0 1 1 0] 
[1 1 1 0] 
[0 1 1. 1] 

If Go.Coin3 Then OneOie2 
On.Die2: 

If Go.Coin3 Then T",00ie2 
TwoDie2: 

If Go.Coin3 Then ThreeDieZ 
Thre.Di.2: 

If Go.Coin3 Th.n FourDie2 
FourDie2: 

" Go.Coin3 Then FiveDie2 
Fi.eOie2: 

If Go.Coin3 Then SixDieZ 
8i.OieZ: 

If Go.Coin3 Then Oneo;e2 

ENDS 

Figure Z. 
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inter 
Dice Example 

Hardware Description language(ADF) 
AIUI Coppola 
Intel 
July 21, 1986 
Pan No.: LasVegas 
Ver.3.0 
5C060 
Roll a pair of die 
LB Version 4.01, Baselin. 27.1 4/9/86 
SMV Version 1.01 BETA2 Baseline 26.1 4/3/86 
PART: 5COSO 

INPUTS: 
elk1, clk2, Go 

OUTPUTS: 
b, lb. Ie, Id, 2a, 2b, 2e, 2d 

NEnoIORK: 

X 

elkl = INP[elk1) 
elk2 = INP[clk2) 
Go = INP[Go) 

Three tenn LFSR, implemented by storing sequence 
in stato .ariables, which act as flipping coins. 
X 

X 
I/O's for State Machine "LFSR" 
X 
Coinl = NORF(Coinl.d, elk2. GNO. GNOJ 
Coin2 = NORF(Coin2.d, elk2, GNO, GNO) 
Coin3 = NORF(Coin3.d, elk2. GNO. GND) 
X 
I/O's for State Machine "Die_RolLi" 
X , 
10, 1 a = RDRF(1 a.d, clkl. GND, GND, VCC) 
Ib, Ib = RORF(1b.d, elk!, GND. GND. VCC) 
I c, Ie = RORF(1 c.d, clkl, GNO, GNO, VCC) 
Id, Id = RORF(1d.d. clkl, GNO. GNO. VCC) 
X 
I/O's for State Machine "Die_RoIU" 
X 
2a, 2a = RORF(2a.d. clk2, GND, GNO, VCC) 
2b, 2b = RORF(2b.d. clk2, GND. GND. VCC) 
2 •• 2c = RORF(2c .d. clk2. GNO, GNO. VCC) 
2d. 2d = RORF(2d.d. clk2, GND. GNO, VCC) 

EQUATIONS: 
X 
Boolean Equations for State Machine "LFSR" 
X 
X 
Current State Equations for "LFSR" 
X 
SO = Coinl'ICoin2'ICoin3'; 
SI = Coin!.CoinZ'.CoinJ'; 
SZ = Coinl l Coin2l Coin3'; 
SJ = Coinl'ICoin2"Coin3; 
S4 = Co'lnI I Coin2'ICoin3; 
S5 = Coinl'ICoin2l CoinJ'; 
S6 = Coinl'ICoin2'ICoinJ; 
X 
SV Oefining Equations for State Machine "LFSR" 
X 
Coinl.d = SI.n + S2.n + S4.n; 
CoinZ.d = S2.n +S3.n + S5.n; 
Coin3.d = S3.n + S4.n + S6.n; 
X 
Next State Equations for State Machine "LFSR" 
X 
SI n = SO' 
S2:n = SI; 

~::~ ~ ~~~ 

S5 n = S4' 
S6:n = S5; 
X 
Boolean Equations for State Machine "Die_Roil_I" 
X 
X 
Current Slate Equations for "Die_RolLi" 
X 

~~~e~ ~ ~:;~~~;:!:;~~~'; 
Two = 10'.1 bll c·.1 do'· 
Three = 1a.lbl lc'IId'; 
Four = la'llb.lc"ld'· 
Fi.e = h"lb"lc.ld'; , 
Six = la'llbl lc.ld; 
X 
SV Oefining Equations for State Machine "Die_Roll_I" 
X 
h.d = One.n + Three.n + Fi.e.n;. 
1 b.d' = One.n + Reset.n; 
IC.d = Four.n + Fi.e.n + Six.n; 
Id.d = Six.n; 
X 
Next State Equations for State Machine "Oie_RoIU" 
X 
One.n = Six I Go I CoinZ + One I (Go I CoinZ)' 

+ Reset I Go; 
Resel.n = Reset I (Go)'; 
Three.n = Thre. I (Go. CoinZ)' + Two. Go I CoinZ; 
Four.n = Four. (Go. CoinZ)' + Three. Go • Coin2; 
Fi.e.n = Fi.e • (Go. Coin2), + Four. Go • CoinZ; 
Six.n = Six • (Go. CoinZ), + Fi.e • Go • Coin2; 
X 
Boolean Equations for State Machine "Die_RolI_2" 
X 
X 
Current State Equations for "Die_RoILZ" 
X 
ResetDieZ = 2a'.Zb'.2c'IZd'· 
On_Die2 = 2aI Zb'12c'.Zd'; , 
TwoDieZ = 2a'.2b I Zc·.Zd'· 
ThreeDie2 = Za.2b.2c'"2d:; 
FourDie2 = 2a'.2b.Zc.Zd'; 
Fi.eDi_2= 2a.2b.2c.2d'· 
SixDieZ = Za'12b.2c.2d; , 
X 
SV Defining Equations for Slale Machine "Die_RolI~Z" 
X 
2a.d.= OneDieZ.n + Thr.eDie2.n . + Fi.eDieZ.n; 
2b.d' = OneDieZ.n + ResetDieZ.n; 
2c.d = FourDie2.n + Fi.eDie2.n + SixDie2.n; 
Zd.d = SixDie2.n; 
X 
~ext Stale Equations for Stale Machine "Oie_RolI_Z" 

OneDieZ.n = SixOi'.Z I Go • Coin3 
+ OnoDieZ • (Go • CoinJ), 
+ ReselDieZ • Go • CoinJ; 

ResetDie2.n = ResetDieZ • (Go. CoinJ)'; 
ThreemoZ.n = ThreeOieZ • (Go. CoinJ)' 

+ TwoOie2 - Go • Coin3; 
FourDie2.n = FourDieZ • (Go • Coina), 

... Thflt~Dio2 If Go • eoin3; 
Fi.oDi.Z.n = Fi •• moZ • (Go. Coin3)' 

+ FourDi.Z • Go • Coin3; 
SixDi.Z.n = SixDi.2. (Go. Coina)' 

+ Fi •• DieZ » Go • Coin3; 

ENOS 

Figure 3. 
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Appendix 5 





EPLD THIRD· PARTY PROGRAMMING SUPPORT* 

Company Model Type Module Adaptor DevIces Supported 

Adams/Macdonald P11 Universal - PA-1 5C031,032,060 
Enterprises 
(Promac) Sprint Plus Universal - - 5C031 , 032, 060 

Data I/O 29B Universal . LogicPack 303A-010 V.2 5C090,121 
V.4 303A-011AV.7 5C031,032,060,5AC312 

303A-01 1 B (PLCC) 5C060 

. 40 Universal - - 5C031 , 032, 060, 090, 121 
Chipsite (PLCC) 5C060, 090, 180 

60AlH Logic - - 5C031,032,060 

Unisite Universal - Site 40 5C031 , 5C032, 5C060, 5C090, 
5C121,5AC312 

Chipsite (PLCC) 5C090, 180 

Digelec 803-LDC PLD - - 5C031 , 060, 121 

803-DP5 Logic - - 5C031 , 060,121 

Kontron EPP-80 Universal UPM/B - 5C031 , 032, 060 
UPM/C - 5C031,032,060, 090, 121 

Oliver Advanced Omni64 Universal - OM-S-20 LCC 5C031 
Engineering· - OM-S-24 LCC 5C060, 090, 121 

Stag ZL30 Logic - - 5C031, 032, 060 

ZL30A Logic - - 5C031 , 032, 060 
30A640 5C031,032,060, 090, 121,180 

ZL33 Gang - - 5C031 , 060 

PPZ Universal ZM2200 - 5C031,032,060;090, 121 
.. 

'Clalmed by the manufacturer to support the listed devices. Not qualified by Intel. 
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PLA TO EPLDREPLACEMENT 
Already in wide use throughout the electronics in
dustry are numerous different Programmable Logic 
Devices. Many of these are PALs from MMI. Cur
rently,two of our EPLD products, the 5C060 and 
5C031 can functionally replace most 24-pin and 20-
pin PALs, respectively. A third product, the 5AC312, , 
with its architecturally, advanced features, can re- . 
place most designs usirig'more complex PALs such 
as the 20RA10, 22Y10, and 32V10. 

The5C031 

The 5C031 is a direct, drop-in replacement for most 
20-pin PALs, although some PALs have an incom
patible architecture. 

The 5C060 

The 5C060 is NOTa drop~in replacement for any 24- , 
pin PAL, though it can functibnallyreplace most. The 
reason for this is that pin 1 is used as the main clock 
on registered PALs and as an input on non-regis
tered. Also, pin 13 is used'as an OE line on some 
PALs, and as an input on others. The 5C060, howev
er, uses pin 1 as the left-h'alfsynchronous clock in- , 
put and pili 13 astheright-halfsynchronOl~s clock, 
input. . 

While that may not beaproblem in some PAL de- , 
signs, those designs that require clocking or inputs 
on pins 1 or 13 will' necessitate hardware modifica- ' 
tions. In the caseofthe registered PALs, the con
nection to pin 1 must be rerouted to pin 13 and the 
OE connected to one of the available inputs' (if ' 
used). In this manner, the 5C060 can functionally , 
replace the PAL. 

. 'The 5AC312 

The 5AC312 is a direct, drop-in replacement for the 
20RA10 as well as many of the other simple 24-pin 
logic devices. The 5AC312 can also serve as a drop
in replacement for most designs using the 22V10 or 
32V10 devices. 
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5C031/5C032 As a 20-Pin PAL Replacement 

100% Functionally 
Compatible Compatible 

10H8, -2 
12H6, -2 
14H4, -2 
16H2, -2 
10L8, -2 
12L6, -2 16R6A 
16L8, A-2, A-4 16R4A 
16R4, A-2, A-4 16L8A 
14L4, -2 16RP6A' 
16L2, -2 16RP4A 
16R8, A-2, A-4 16P8A 
16R6, A-2, A-4 16R8A 
16P8, -2 16RP8A 
16RP8, -2 
16RP6, "2 
16RP4, -2 
16V8 
These are "These are 
25 ns-45 ns PALs; 15 ns PALs. 

5COGO As a 24-Pin PAL Replacement 

',Modified Functiona"y 
Replacement Compatible 

12L10 20L8A, 
14L8 20R8A 
16L6 20R6A 
18L4 ,20R4A 
20L2 
20L10, ' " 

20L8 
20R8 
20R6 
20R4 

" 

,20RA10 

" With, hardware , , These are 
modifications 15 ns PALs. 

5AC312 As a 24-Pin PAL Replacement 

100% 100% 

Compatible Compatible 
(Qualified) 

20L8 22V10 
20R8 32V10 
20R6 Dependent on the 
20R4 number of product 
20RA10 terms used. 



ORDERING INFORMATION 

Intel EPLDs are identified as follows: 

M 

'-.,,-J 
D 5 C X X 

'-.,,-J ~ \ 

I Device 

Technology 

C -CHMOS 

AC - Advanced CHMOS 

Package Type 

A - Hermetic, Pin Grid Array 

D - Hermetic, Type D (Cerdip) Dip 

N - Plastic, Leaded Chip Carrier 

CJ - Ceramic, J Leaded Chip Carrier 

P - Plastic Dip and Plastic Flatpack 

R - Hermetic, Leadless Chip Carrier 

X -.Unpackaged Device 

X 
) 

S S 
\ J 

Speed 

A - Indicates automotive operating temperature range (- 40°C to + 125°C) 

J - Indicates a JAN qualified device, but is for internal identification purposes only. All JAN devices must 
be ordered by M38510 part number. (Example: M3851 0/42001 BOB), and will be marked in accord
ance with MIL-M-38510 specifications. 

L - Indicates extended operating temperature range (- 40°C to + 85°C) express product with 160 
± 8 hrs. dynamic burn-in. 

M - Indicates military operating temperature range (-55°C to + 125°C) 

0- Indicates commercial temperature range (O°C to 70°C) express product with 160 ±8 hrs. dynamic 
burn-in. 

T - Indicates extended temperature range (- 40°C to + 85°C) express product' without burn-in. 

- No letter indicates commercial temperature range (O°C to 70°C) without burn-in. 

Examples: 

OD5C060-45 Commercial with burn-in, cElramic Dip, 060 (600 gate) device, 45 nanosecond. 

'On military temperature devices, B suffix indicates MIL-STD-883C level B processing. 
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Device Feature Comparison 

SC031 SC032 SC060 SC090 SC121 SC180 ·5CBIC 5AC312 5AC324 

INPUTS 
Dedicated 10 10 4 12 12 12 8 10 12 
Maximum 18 18 20 36 36 60 ' 16 22 36 
Input Latches Y Y Y Y 

I/O 
Number 8 8 16 24 24 48 32 12 24 
Tri-State Y Y Y Y Y Y Y Y Y 
Programmable Y Y Y Y Y Y Y Y Y 

Polarity 

MACROCELLS 8 8 16 24 28 48 8 12 24 

REGISTERS 
Number 8 8 16 24 28 48 8 12 24 
Types D D D/TI D/TI D D/TI D/TI D/TI D/TI 

RS/JK RS/JK RS/JK RS/JK RS/JK RS/JK 
Buried Reg. S 4 
Preload Y Y Y Y Y Y Y Y Y 
By-Pass Y Y Y Y Y Y Y Y Y 
Reset .• Y Y Y Y Y Y ,y Y Y 
Preset Y Y Y Y 

PRODUCT TERMS 
Number 74 72 160 240 236 480 . 112 . 200 394 
Sharing Y 
Variable Prod. Y 

Term Distribution 

LOCAL/GLOBAL BUSSES Y Y 

CLOCKS 2 2 2 4 2 2 
Asynchronous Y Y Y Y Y Y 

Clocking 
Programmable Y 

Clock Edges 

SECURITY BIT Y Y Y Y Y Y Y Y Y 

TURBO BIT 
(LOW POWER) y y y y y y y y 
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ELPD CUSTOMER SUPPORT 

Hotline 

The Intel EPLD Technical Hotline is manned by ap
plication personnel from 8:00 a.m. to 5:00 p.m. 
(PST) every business day. The number for the Unit
ed States and Canada is 1-800-323-EPLD (1-800-
323-3753). Outside of the U.S. and Canada, contact 
your local Intel Sales Office. The Hotline is provided 
to assist with technical questions concerning Intel 
EPLDs. 

BBS 

Intel has a Bulletin Board System for registered iPLS 
and iPLS II customers to electronically transfer infor
mation. Any registered person with a modem can log 
onto the system. The current number is (916) 985-
2308. If your communication software supports file 
transfers, you can receive utilities, software updates, 
and the latest information on EPLDs via the Bulletin 
Board. 

Data format for the BBS is as follows: 

Start Bits: 1 

Stop Bits: 1 

Data Bits: 8 

Speed: 300 or 1200 BAUD 
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Transmit/receive protocols supported are: 

ASCII 
XMODEM 
KERMIT 
TELINK 
Cyclic Redundancy on XMODEM 

EPLD Customer Design 
Support Center 

Intel has a Customer Design Support Center to help 
customers who are implementing EPLD designs. 
Service includes answering questions, device selec
tion assistance, and design partitioning as well as 
limited prototyping, and product/design evaluation 
and implementation. For more information on the 
Design Support Center, contact your local Intel field 
sales office. 



COMPATIBLE COMPUTERS FOR iPLDS II 

A partial list of computers that have been verified to be software compatible with the Intel Programmable Logic 
Development System (iPLDS Ii) is given below: .. . 

AT&T 6300 and 6300+ 
Compaq family of pes (88, 86, 286, 386) 
IBM AT 
IBM XT 
IBM XT-286 
IBM Personal System II Model 30 
HP Vectra 
Sperry IT 
Tandy 3000 HD ... 
The IBM Personal System II Models.50, 60, 70, and 80 can run iPLS II (Intel Programmable Logic Software) 
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