





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































bice Example Description

Problem: Design a circuit that.will roll two dice. Push a switch to
start the dice rolling. When the switch is released, .2 (pseudo)
random set of numbers will be d:splayed

The example is written using the FSM commler module of iPLDS.
This example is a modification of . an existing Application Note[AP-
279] design, which is written in ADF language. .

The Dice Example pseudc-randomly rolls two dice. 'l'he Dice
Example is composed of three FSMs'. The first two are essentially
up-counters, which count from one to six, using the notation groups
of ane or two LED's, for each of louv outputs, to represent the six
faces of a die. A picture which i the LED gr b:
listing the output signal name next to the LED controlied by it, is
given in Diagram 1. The groupings.for bolh die are identical, and
hence, listed next to-each other.

The third machine generates a short pseudo—nndom bit sequnce by
implementing a Lmear Feedback Shift Register(LFSR) , with three
registers. The p bit from the LFSR are
used to add probiblllsm: transitions to the up-counter model of
each die. The implementation of the LFSR is by straight
memorization of the sequence, by means of the state variables of an
up-counter. .

_ Dice LED Encoding -
1b,2b % o % 1c, 2c
1q,2d % ; % % 'lrd.z‘.d '
1c, 2 %'Ia‘, 7a % Ib,2b

Die 1 Signals: 1a, 1b, 1c, 1d -
Die 2 Signals: 2a, Zb, 2c, 2d

- Figure 1.

The Dice Example shows the usefulness of logic minimization.
Figure 2 shaws the FSM Language(State Machine File)
representation of the Dice Example under the iPLDS system.
Figure 3 shows the ADF code which resulted, as an mtennednm
step, in the compilation process.

The target device, ‘the 5C060, has 16 IIO_ macrocells, but each

Il has only h room for 8 p-terms. There are 11
equations that result from the Dice Example design. :Four for each
die, to control the LED's, and three from the state vanables of the
Linear Feedback Shift Register..

We pnsem a before 'and after minimization table, showmg the effect
of lhe mmlmnzatlon and the automatic DeMorgan s lnvtrston s!ep

ﬁems p-terms

: ... .. before after
Equation _Inputs min. min
Sv3.d 3 3 2
Sv2.d 3 3 2: .
Svtd o003 3 2
2d.d 6. 3 L3
20d [3 9 4
2b.d 6 3 4
2ad 6 10 6
1d.d 6 3 3
led [ 4
1b.d 6 § . 4
tad 3 0. 7

A necessary condition to fitinto the 5C060 is that all of the numbers
in the last column be no mare than 8, as there are no more than 8
p-terms ted to any {l. This particular problem took 2
minutes of CPU time on an 8Mhz PCIAT Reducing these equations
by hand, even for this simple example, would be difficult. The need
for the automatic minimizer is clear in this example. Withoutit, a
designer would either have to reduce the eqations resulting from the
FSM Language. by hand, or not use an FSM Language at all, and do
the whole design using hand-crafted methods.
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intel
Dice Examp.le

FSM Language(SMF) Description

Alan Coppola

Intel

July 21, 1986

Part No.: LasVegas

Ver. 3.0

5C060

Roll a pair of die

LB Version 4.01, Baseline 27.1 4/9{86
PART: 5C060

% No pins assigned:
Automatic Pin Assignment and Fitting %

INPUTS: clki, clk2, Go
OUTPUTS: 1a, 1b, 1c, 1d, 2a, 2b, 2¢, 2d

NETWORK:
clki = INP(clk1)
clk2 = INP(clk2)
Go = INP(Go)

Three term LFSR, implemented by storing sequence
in state variables, which act as flipping coins. ’
% . .

MACHINE: LFSR

CLOCK: clk2

STATES: [Coint Coin2 Coin3]
S0 [000]

st (o0

S2 1101

S3 [011]

S4 Qo1

§& [010]

S6 [001]

%

State equations are:

Coin2 := Caint

Coin3 := Coin2

Coin1 := {(Coin2 xor Coin3)

MACHINE: Die_Roll_1
CLOCK: clk1

x

State variables are used as outputs to die.
Each state encodes the set of LED's to light
to realize that die value.

%

STATES: [1a 1b 1c 1d]

Reset [000 0]
One {1000
Two [0100]
Three [1100]
Four [0110]
Five [1110"
Six [0111]
%

Coin2 is a pseuda-random coin, which controls the
up-counter transitions, so that the dice roll is
pseudo-random.

%

Reset:
it Go Then One
" One:
it GoXCoin2 Then Two
Two: :
.If Go®Coin2 Then Three
Three: .
If Go®Coin2 Then 'Four -
Four: :
If GoXCoin2 Then Five

Five:
_ It Go®Coin2 Then  Six

ix:
If Go¥Coin2 Then One

MACHINE: Die_Roll_2
%

_Duplicate of Die_Roll_1 machine, except for
a different die, using a different pseudo-random coin.
3 ’ :

CLOCK: clk2
STATES: [2a 2b 2¢ 2d]
ResetDie2 [000 0]
OneDie2 [100 0]
TwoDie2 [0100]
ThreeDie2 [1t100]
FourDie2 [0110 "
« FiveDie2 [111.0]

SixDie2 [011 1]
ResetDie2:

It Go¥Coin3 Then OneDie2
OneDie2:

it Go*Coin3 Then TwoDie2
TwoDie2:

If Go*Coin3 Then ThreeDie2
ThreeDie2:

!f Go®Coin3 Then FourDie2
FourDie2:

if Go®Coin3 Then FiveDie2
FiveDie2: )

If Go¥Coin3 Then SixDie2
SixDie2:

If Go¥Coin3 Then OneDie2
END$§

Figure 2.
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Dice Example

Hardware Description Language(ADF)

Alan Coppola

Intel

July 21, 1986

Part No.: LasVegas

Ver. 3.0

5C060

Roll a pair of die

LB Version 4.01, Baseline 27.1 4/9/86

SMV Version 1.01 BETA2 Baseline 26.1 4/3/86
PART: 5C060

INPUTS:
clkt, clk2, Go
OUTPUTS:
1a, 1b, 1c, 1d, 2a, 2b, 2¢, 2d
NETWORK:

clk! = INP(clkt)

clk2 = INP(clk2)

= INP(Go)

%
Three term LFSR, impl d by storing

in state variables, which act as flipping cains.
X

lIO's for State Machine “LFSR™

Comi ‘NORF(Coml .d, clk2, GND, GND)
Coin2 = NORF(Coin2.d, cik2, GND, GND)
Com3 NORF(Coin3.d, clk2, GND, GND)

IIO s for State Machine “Die_Roll_1"

h 1a = RORF{1a.d, clk1, GND, GND, VCC}
" 1b, 1b = RORF(1b.d, clki, GND, GND, VCC)
1c, 1c = RORF(1c.d, clki, GND, GND, VCC)
1d, 1d = RORF(1d.d, clki, GND, GND, VCC)

% )
1/0's for State Machine “Die_Roll_2"
% .

2a, 2a = RORF(2a.d, cik2, GND, GND, VCC)
2b, 2b = RORF(2b.d, clk2, GND, GND, VCC)
2¢, 2¢ = RORF(2¢.d, clk2, GND, GND, VCC)
2d, 2d = RORF(2d d, clk2, GND, GND, VCC)

EQUATIONS:
X

Boolean Equations for State Machine “LFSR™
X

% .
Current State Equations for "LFSR"
%

S0 = Coin1'%Coin2'¥Cain3’;
81 = Coin1¥Coin2'¥Coin3’;
Coin1®%Coin2®Cain3’;
0in1"%¥Coin2%Coin3;
0in1%Coin2"%Coin3;
S5 = Coin1'®Coin2®Coin3";
is = Coin1"¥Coin2"%Cain3;

SV Defining Equations for State Machine "LFSR”

%

Coinl.d=S1t.n + S2.n + S4.n;
Coin2.d=52.n+ S3.n +S5.n;
Coin3.d=S3.n+ S4n +S6.n;

%
Next State E. i for State Machine "LFSR"
*

St.n=S80;
S2.n=851;
£3.n = 8§2;
S4.n = 83;

§5.n = §4;
S6.n = S5;
X

Boolean Equations for S(-ate Machine “Die_Roll_1"
% .

% R
Current State Equations for “Die_Roll_1"
%

Reset = 1a'¥1h'®1c'*¥1d";
One = 1a¥b'®c'®d";
Two = 1a’¥1b®¥1c'Md";
Three = 1a¥1b¥ic'¥1d';
Four = 1a"%1b¥{cE1d";
Five = 1a¥1b¥1c¥1d’;
Six = 1a'¥b¥{ cX1d;

%

SV Defining Equations for Staté Machine "Die_Roll_1"
x

1a.d = One.n + Three.n + Five.n;.

1b.d' = One.n + Reset.n;

1c.d = Four.n + Five.n + Six.n;

1d.d = Six.n;

% .
Next State Equations for State Machine "Die_Roll_1"
%

One.n = Six ® Go ¥ Coin2 + One ¥ (Go * Com2)
+ Reset ® Go;

. Reset.n = Reset ¥ (Go)';

Three.n = Three ® (Go ® Coin2)’ + Two X Go ¥ Coin2;
Four.n = Four ® (Go ® Coin2)'  + Three ¥ Go ¥ Coin2;
Five.n = Five ¥ (Go * Coin2)’ + Four ¥ Go ¥® Coin2;

Six.n = Six ¥ (Go X Coin2)' + Five ® Go * Coin2;
X i

Boolean Equations for State Machine “Die_Roll_2"

%

Current State Equations for "Die_Roli_2"
%

ResetDie2 = 2a"%2b'%2¢'%2d";
OneDie2 = 2a¥2b™®2¢"¥2d";
TwoDie2 = 2a'%2b¥2¢'%2d";
ThreeDie2 = 2a%2b¥2¢'%2d";
FourDie2 = 2a'%2b¥2c¥2d’;
FiveDie2 = 2a%2b¥2¢¥2d";
SixDie2 = 2a'¥2b®2c%2d;

%

’s‘v Defining E i for State Machine “Die_Roll_2"
2a.d = OneDie2.n + ThreeDie2.n "+ FiveDie2.n;

2b.d’ = OneDie2.n + ResetDie2.n;

2¢.d = FourDie2.n + FiveDie2.n + SixDie2.n;

2d.d = SixDie2.n;

x

zex\ State Equations for State Machine "Die_Roll_2"

OneDie2.n = SixDie2 ® Go * Coin3

+ OneDie2 * (Go % Coin3)’

+ ResetDie2 ® Go ® Coin3;
ResetDie2.n = ResetDie2 * (Go * Coin3)’;
ThreeDie2.n = ThreeDie2 * (Go ¥ Coin3)’

+ TwoDie2 ® Go * Cain3;
FourDie2.n = FourDie2 ® {Go ¥ Coin3)’

+ ThreeDie2 ¥ Go * Coin3;
FiveDie2.n = FiveDie2 ¥ (Go * Coin3)’

+ FourDie2 ¥ Go * Coin3;
SixDie2.n = SixDie2 * (Go ¥ Coin3)’

+ FiveDie2 ¥ Go ¥ Coin3;

END$

» Figure 3.
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EPLD THIRD PARTY PROGRAMMING SUPPORT*

Company

" Adaptor

Model | Type | Module ‘Devices Supported
Adams/Macdonald | P11 Universal | — ' PA-1 5C031, 032,060
Enterprises ‘ : , - )
(Promac) Sprint Plus | Universal | — — 5C031, 032, 060
Data l/0 298 Universal | LogicPack | 303A-010 V.2 5C090,121 _
V4 - | 303A-011A V.7 5C031, 032, 060, 5AC312
‘ 303A-011B (PLCC) | 5C060
.140 Universal | — — 5C031,032_, 060, 090, 121
‘ ) Chipsite (PLCC) | 5C060, 090, 180
60A/H |Logic |— — 5C031, 032, 060
Unisite Uni\'/er‘sai‘ — Site 40 5C031, 5C032, 5C060, 5C090,
oo N 5C121,5AC312
) Chipsite (PLCC) | 5C090, 180
DigéIec 803-LDC |PLD — — " 5C031, 060, 121
803-DP5 |Logic |— — 5C0831, 060, 121
Kontron - - EPP-80 |Universal|UPM/B |— |5C031, 032, 060 ,
: ‘ 1 UPM/C — 15C031, 032, 060,090, 121 .
Oliver Advanced | Omni 64 | 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 50031 032, 060, 090, 121, 180
ZL33 Gang — — 5C031, 060
PPZ Universal | ZM2200 | — 5C031, 032, 060, 090, 121

*Claimed by the manufacturer to support the listed devices, Not qualified by Intel.
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_ PLA TO EPLD REPLACEMENT

Already in wide use throughbut 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 using. more complex PALs such
as the 20RA10, 22Y10, and 32V10.

The 5C031

The 5C031'is a d_irect, dirop-in{replacement for most .
20-pin PALs, although some PALs have an'incom- .

patible architecture.

The 5C060

The 5C060 is NOT a drop-m replacement for any 24- .
pin PAL, though it can functlonally replace 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-half synchronous clock in-

input.

put and pin'13 as ‘the right-half synchronous clock- ‘

While that may not be’afprob'lem in some PALﬂde- -

signs, those designs that: require clocking or inputs

~on pins 1 or 13 will necessitate hardware modifica- -
tions. In the case of.the registered PALs, the con- -
nection to'pin 1 must be rerouted to pin 13 and the -
OE connected to one of the available inputs (lf )
used). In this manner, the 50060 can functlonally :

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.

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
1414, -2 16RP6A
16L2, -2 " 16RP4A
16R8, A-2, A-4 16P8A
16R6, A-2, A-4 16R8A
16P8, -2 - - 16RP8A
16RP8, -2
16RP6, -2 -~ i
16RP4, -2
. 16V8
These are -~ These are -
25 ns-45ns PALs 15 ns PALs.

5C060 As a 24-Pin PAL Replacement

‘Modified  Functionally
Replacement . Compatible
a2L10 . o 20L8A .
14L8 20R8A
16L6 20R6A
18L4 " 20R4A
20L2
20L10 . .
20L8
20R8
20R6
20R4 ,

. .20RA10 |
. 'With hardware Theseare -
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 D 5 (¥ X - X X - S S

—— -/ — — — J —
Device Speed
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
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: M38510/42001 BQB), and will be marked in accord-
ance with MIL-M-38510 specifications.

L — Indicates extended operatlng 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)

Q — Indicates commercial temperature range (0°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 (0°C to 70°C) without burn-in.

Examples:
QD5C060-45 Commercial with burn-in, ceramic 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

5C180 - 5CBIC 5AC312 5AC324

5C031 5C032 5C060 5C090 5C121

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
170 ¥
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 8 48 8 12 24
REGISTERS : C : o :
Number 8 8 16 24 - 28 48 8 120 24
Types D D o/T/ D/T/ . D . ..D/T/ DIT/- D/T/  DIT/

RS/JK RS/JK RS/JK . RS/JK - RS/JK  RS/JK

Buried Reg.'S 4 o ‘
Preload ' Y Y Y Y Y Y Y Y Y
By-Pass Y Y Y Y Y Y Y Y Y
Reset. B 4 Y ¢ Y Yo Y . Y Y Y
Preset 2 C o Y Y. Y
PRODUCT TERMS S I I D o
Number 74 72 160 240 236 480 12 ‘200 394
Sharing i B Y- : : SR
Variable Prod. . Y

Term Distribution
LOCAL/GLOBAL BUSSES ‘ Y Y
CLOCKS 11 2 2 2 4 2 2
Asynchronous Y Y Y Y Y Y

Clocking '
Programmabie Y

Clock Edges
SECURITY BIT Y Y Y Y FY 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 [l 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

-ASCH"™

Transmit/receive protocols supported are:

XMODEM
KERMIT

- TELINK i '

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 I

A partial list of computers that have been verified to be software compatible with the Intel Programmable Logic
Development System (iPLDS 1) is given below: -

AT&T 6300 and 6300+

Compagq family of PCs (88 86, 286, 386)

IBM AT

IBM XT

IBM XT-286

IBM Personal System Il Model 30

HP Vectra

Sperry IT

Tandy 3000 HD

The IBM Personal System Il Models 50, 60, 70 and 80 can run iPLS Il (Intel Programmable Logic Software)
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Tel: (7 13 988-8086

1-2490
UTAH
tintel Corp.
428 Eas:'&oo South
Suite 104
Murra‘ 84107
801) 263-8051

VIRGINIA

+Intel Corp.
1504 Sanla Rosa Road
Suite 108

Richmond 23288
Tel: (804) 282-5668

WASHINGTON
tinte! Corp.

155 lOBlh ‘Avenue N.E.
Suite 386

Bellevue 98004
Tel: !206 453-8086
: 91 3002
1Intel C¢
08 N. &:Ap!lan Road
Su 02
Tel: (509) 928-8086
WISCONSIN
Intel Corp.
330 S. Executive Dr.
Suite 102
Brookfield 53005
Tel: (414) 784-8087
FAX: (414)796-2115
CANADA
BRITISH COLUMBIA/
Intel Semiconductor of Canada, Ltd.
4585 Canada Wa Suite 202
Burnaby V5G 4
Tel: (604)
FAX: (604) 298-8234
ONTARIO
Intel Semiconductor of Canada, Ltd.
650 Queensview Drive
Suite 250
Ottawa K2B 8H6
Tel: (613) 829-9714 .
TLX: 053-4115
fln(el Semmonducmv of Canada, Ltd.
190 Attwell Drive
Suite 500
Rexdale MW 6H8
Tel: (416) 675-2105
TLX: 06983574
FAX: (416) 675-2438
QUEBEC
Intel Semiconductor ol Canada, Ltd.

Tel: (514) 694-9130
TWX: 514-694-9134
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EUROPEAN SALES OFFICES

DENMARK

Intel

Glentevej 61, 3rd Floor
n

Tel: (45) (01) 198033

TLX( 19)5(67)

FINLAND

Intel
R\mllamla 2

I Rue Edison-BP 303
78054 St. Quentin-en-Yvelines Cedex -
Tel (3339((“ 3057 70 00

Intel
" 4, Qual des Etroits
R e
el
TLX: 385‘5;

WEST GERMANY -

|ms|-
rnacher Stras:

8016 Feldklrehen bel Muenchan
( 4

FAX: 9044948

Honenzallem stnsse 5

3000

Tel: (49) 051 1 /:mom

Intel

Abraham Lincoln Strasse 16-18
6200 Wiest n

Tel: (49) 06121/7605-0

TLX: 4-186183

Zetlachnng 10A
7000 St u‘lrt? rt 80
Tel (49% 11/728728-0

ISRAEL

Intel* .

Atidim Industrial Park-Neve Sharet
0. Box 43202

-Aviv 61430

- Tel: (972) 03498080
TLX: 371215

ITALY

Milanofiori Palazzo E
55200

. 20090 Ass
Yoty (02)824 4071
VR

NETHERLANDS

Intel*
Mane: Meesweg 93

3068 AV Rotterdam
Tel: (312 10.407.11.11
TLX: 22283
NORWAY

intel
Hvamveien 4-PO Box 92
%0:::487 (6) 842 420
ol:
TLX: 7301&

SPAIN

Intel
Zurbaran. 28

Tel (3‘6)8800 4004

SWEDEN

Intel*
Dalvagen 24

171 35 Solna

Tel: (46) 8 734 01 00
TLX: 12261
SWITZERLAND

Intel

Zuerichstr

8185 Wlnkel Ruetl bel Zuerich
Tel: (41 0 /

TLX: 825977
UNITED KINGDOM
Imsl'

?:; ndon ‘x’“‘smw 1RJ
(42444 /&

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

cher Electronics G.m.b.H.
Rolemnuerlgasse 26

1120 Wien
Tel (433 (0&2) 83 56 46-0

- BELGIUM
Ineico Belgium S..
Av. des Croix de Guene 94
1120 Bruxelles
Oorlogskruisenlaan, 94
}:12 032"'3?’216 0160
R
DENMARK

ITT-Multikomponent
Naveriand 29

Tor s 15ss 645
el:
TR
FINLAND '
OY Fintronic AB
- Metkonkatu 24A
$o|21( 0 Hal‘%i;n(i
el
TLX: 124224
. FRANCE
Gener rlm
Z.A.de
Av. de In Baluque-BP 88
91943 Les Ulis Cedex
Tel: (%33(, 69077370

N 73~73"ruo des Solets

SIII
T I (33:“: "g’l%%%d@: 00
el

Metrologie
Tour d'Asnieres

B,
ToEhe
Tekelec-Airtro

Rue Carle Vemet BP 2
%‘(ga 45347535
TEX: 20’4%%2

*Field Application Location

WEST GERMANY

Electronic 2000 AG
Stahlgruberring 12

luenchen 82
Tel: (49320691420(" -0
TLX: 522561
ITT Multikomy nt GmbH
Postfach 1.
?ﬂrm’sﬂﬁsu 44

ingen

Tk 49 0714174879
TLX: 7264472
Jermyn GmbH
Im Daehssﬁueok 9

% oo 1/508-0
TLX: 415257-0

Melvo jie GmbH
bgomnsse 49

T I (4? Waozm

o

Proelectron Vsmlsbs GmbH
Max P!anck Strasse

Tel: 49 06103 040

TLX:( 41)7903 /3

IRELAND

Micro Marketing Ltd.
Glenageary Office Park
Glenage

Tei (21)(353) (01)856325

ISRAEL |

Eastronics Ltd.
11 Rozanis Street

?él'fé"}' ) 0475151
el:
T

ITALY

Inte:

Divi sione T Indusmes GmbN
Viale Milanofiori

Palazzo E/5

20090 Assago

"}ﬂ 1 ?5’9) 1824701

el

TLX: 3'1%

Lasi El

V.le FuMoTestI 25
200920! isello Balsamo

Milano
g

- NETHERLANDS

Koning en Hartman
rgi

2627 A%’I;':Iﬁ
e

NORWAY

Nordisk Elektronikk (Norge) A/s
gomsedsvlngen 4

Tal (47'9 (OQ) M 6210

. PORTUGAL

A;sslda Marques de Tomar, 46-A
Tel: (351) (u 734834

- sPAIN

ATD Electronica, S.A.
Plaza Ciudad de Viena, 6
0 Madrid

2804¢
Tel: (342 234 40 00
TLX: 42754

cale I;uel Angel, 21-3
Tel: (34) 419 09 57
'I:LX: 461

SWEDEN

. Nordisk Elektronik AB
Huvudstagatan 1

X
17127 Solna

Tel: (46350&734 9770
TLX: 105 47
SWITZERLAND

Industrade A.G.
Henlslusse :lI

8304 Wall
. Tel (416)(001)8305040

TURKEY

EMPA Electronic
Lindwurmstrasse 95A

8000 Muenchen 2
Tek (492 039!53 80570
TLX: 52857:

UNITED KINGDOM
ic Components Ltd.

Jllbllee House. Jubilee Road

, Herts SG6 1TL

TeL (82) (0462) 686666

Wwa Systems
eWes(em ntre

Western R
‘?mc(kael(l RG1)2 1RW
ol: 55333
817201
Jermyn
Vestry Estate
Otford Road
Sevenoaks
Kent TN14 S5EU
Tel: (445) (0732) 450144
TLX: 95142
MMD
Unit 8 Southview Park
Caversham
eading
Berkshire RG4 0AF
Tel: (%41 (0734) 48 16 66
TLX: 846669
Rapid Silicon
Rap;a House
mark Street

HI h
o k?”yhumshlra HP11 2ER
Tel ( ( 94)44

Rapid Systems

ng
romsrire HP11 26R
Tel (ﬁ 0494) 450244

YUGOSLAVIA

elap(lsio Electtonlc Components S.p.a.
ia

34133 Trbsto

ltalia
Tel:(39) 040360555
TLX: 460461

CG/SALE/[111088



UNITED STATES
Intel Corporation
3065 Bowers Avenue
Santa Clara, CA 95051

JAPAN

Intel Japan K.K.

5-6 Tokodai, Tsukuba-shi
Ibaraki, 300-26

FRANCE

Intel Corporation S.A.R.L.

1, Rue Edison, BP 303

78054 Saint-Quentin-en-Yvelines Cedex

UNITED KINGDOM

Intel Corporation (U.K.) Ltd.
Pipers Way

Swindon

Wiltshire, England SN3 1IR]

WEST GERMANY

Intel Semiconductor GmbH
Dornacher Strasse 1

8016 Feldkirchen bei Muenchen

HONG KONG

Intel Semiconductor Ltd.
10/F East Tower

Bond Center
Queensway, Central

CANADA

Intel Semiconductor of Canada, Ltd.
190 Attwell Drive, Suite 500
Rexdale, Ontario MO9W 6HS8
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