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Foreword

This CENELEC Report has been produced by The Pinnacles Group (predominantly) and by CENELEC
Technical Committee TC 217, Electronic Design Automation (EDA). The text of the draft, which was
submitted to the CENELEC members for comments, was approved during the CLC/TC217 meeting on
1996-12-09 and endorsed by the CENELEC Technical Board as R217-016 on 1998-08-01.

The Pinnacles Component Information Standard 1.2 (PCIS 1.2) was developed by members of the
Pinnacles Group who collaborated towards internationally agreed standards in the area of electronic data
book technology.

The original development of the PCIS standard was accomplished under the coordination of the Pinnacles
Group, with members from five electronic component manufacturers who joined together to create a
technical information exchange standard for use by the electronics industry. These original member
companies have all been active members of the Silicon Integration Initiative, Inc. (Si2) electronic databook
working group, and it was in conjunction with Si2 (then the CAD Framework Initiative, Inc.) activities that
the original concept of the PCIS was developed. The original work of Hitachi America Limited, Intel,
National Semiconductor, Philips Semiconductors, and Texas Instruments was extended when
Hewlett-Packard, IBM Microelectronics, and Motorola joined the effort. Representatives of
Hewlett-Packard, Hitachi America Limited, IBM Microelectronics, Intel, Motorola, Philips Semiconductors,
and Texas Instruments currently serve as members of the Si2 Electronic Component Information
Exchange (ECIX) Project Technical Advisory Board.

Additional information regarding tools, customers and related specifications may be found at
http://www.si2.org/ecix/.

Represented by

Philips Semiconductors

NL 5600 MD Eindhoven, The Netherlands
Mr. Alfred Elkerbout

Phone: +31 40 272 2588
Fax:  +3140 272 4825

E-Mail: Alfred.Elkerbout@ehv.sc.philips.com

Permission to use and reproduce this information is granted under the following conditions. No right is
granted to modify, transmit, distribute or resell this information for commercial purposes without written
permission from CENELEC and Silicon Integration Initiative, Inc. All reproductions shall include this
copyright notice and permission notice.

CENELEC and Silicon Integration Initiative, Inc. provide this information “as is” without warranty of any
kind, either, express or implied, including but not limited to implied warranties of merchantability or
fitness for a particular purpose. CENELEC and Silicon Integration Initiative, Inc. reserve all rights to this
information.

Modifications made by third parties must include prominent notices stating the date(s) of change(s);
such modifications must also include changes to the filenames and to public identifiers and other
filename cross references which may be included in the files. Modifications to the original files which
are distributed under the original filenames do not conform to conventions of CENELEC and Silicon
Integration Initiative, Inc. and are not a permitted use of this information.
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General Introduction

Scope and object

The purpose of this European Prestandard is to model electric component data and to define an inter-
change format for that data (Electronic Data Book -EDB- standard) which is independent of the
component supplier or the customers CAD environment.

The Pinnacles Component Information Standard (PCIS) is being developed to serve as a basis for the
interchange of technical information about electronic components and to enable electronic component
manufacturers to create and distribute a new form of compiled information, Electronic Data Books
(EDBs), by electronic component manufacturers. An established, documented interchange standard is a
necessary precursor for both of these tasks.

The PCIS principles and methodology may be applied to any kind of electric component, such as
semiconductor devices, passive components, display components etc.

An interchange standard will enable companies to provide reusable technical data to customers and
vendors. Currently, customers and vendors must rekey this data into their systems. Such rekeying is
often an extremely inefficient, inaccurate, time-consuming, and costly process. The interchange
standard will define ways to identify information elements so that customers and vendors can receive,
process, and extract only the information they need.

In addition, manufacturers themselves will be able to identify, organize, and offer more useful infor-
mation to customers through the implementation of Electronic Data Books. An EDB is a comprehensive
set of information about one or more electronic components, including active and passive components,
materials, and connectors. As the PCIS defines an EDB, it could include both the textual and graphic
information currently published in databooks and datasheets and other computer-sensible data types
such as CAD files, behavioral and functional models, and audio and video recordings. In short, an EDB
could include all the data that a company wishes to provide to facilitate the design-in and support of an
electronic component.

EDBs will increase the quality of product information by improving its accuracy, accessibility, and

timeliness, as well as by enabling CAD integration. Such improvements will help customers realize
benefits in product identification and selection, reduce design-in and qualification cycle-times, and

improve product life-cycle management, among other benefits.

Structure of the Pinnacles Component Information Standard (PCIS)

This version of the PCIS describes only the SGML component of the developing interchange standard.
This Tutorial and the accompanying parts are the first in a series of documents that will be necessary to
support the standard. Other documentation, such as a physical packaging standard and graphics
standards, will be developed and described in future efforts.

The Pinnacles Component Information Standard 1.2 is organized into four main parts:

e The PCIS Tutorial (document CENELEC R217-015: 1996 E) that describes the SGML archi-
tecture, intended use and application of the PCIS standard, and the rationale for the SGML design
decisions

e The PCIS Tag Library (document CENELEC ENV 50247-1|: 1996 E), that provides definitions of
the information elements within electronic component documents;

» The SGML Declaration and SGML Document Type Definitions (document CENELEC
50247—2_: 1996 E) that describe the class of electronic components documents; and

» Tagged sample datasheets and datasheet fragments (document CENELEC R217-016: 1996 E).
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Users of the Pinnacles Component Information Standard

PCIS will be used by many different types of users, with different benefits accruing to each type.

* Original Information Producers (OIPs) are companies who produce electronic components and
materials and who supply information about those components to their customers.

e Value-Added Providers (VAPs) are companies who are in the business of adding value to a
manufacturer’s information (for example, models, simulations, etc.) and charging customers a fee
for the value they add.

» Tool Suppliers supply hardware/software tools, such as CAD/CAE systems, publishing systems,
database management systems, etc., to the industry.

* Equipment Producers (EPs) are companies or end users who design electronic products which
include the components supplied by OIPs.

Each of these various types of users has a big stake in producing his work as efficiently as possible.

PCIS is designed to provide the most efficient transfer and re-use of component information possible, in
both human- and computer-sensible form.

Relation to existing standards

PCIS has been build on existing standards activities where appropriate. PCIS 1.2 was placed in the
public domain as an open standard.

The PCIS is an application of the meta-language of Standard Generalized Markup Language (
B879:1984, also known as SGML). It is highly subject/content oriented, with a great deal of structure
that can be used to describe the characteristics of electric components.

Clause 2.1 of the PCIS SGML Tutorial (document CENELEC R217-015: 1996 E) describes the
reasoning behind this decision and the benefits and drawbacks of SGML usage. SGML is a technical
standard, and it is not expected that all readers of this document will necessarily understand the
minutiae of its use and syntax. More detailed information about SGML is given at the informative
annexes.

Currently there are no analogous standards activities for the electrical component industry that match
the PCIS in scope, or applicability to the many phases of the business process and product life-cycle.

It is in no way the intention of the Pinnacles Group to duplicate existing standards, but rather to interop-
erate with related standards or standards activities such as:

» JEC SC3D; generating the IEC 1360 series of standards “Standards data element types with
associated classification scheme for electric components”;

» JEDEC;
* 1SO 10303 (STEP);
e ESPRIT Project 22124-CIREP “Component Information Representation European Project”;

The Pinnacles Group

The development of the Pinnacles Component Information Standard has been accomplished under the
coordination of the Pinnacles Group, a non-affiliated standards working group with members from five
electronic component manufacturers who joined together to create a technical information exchange
standard for use by the electronic components industry. The member companies have all been active
participants in the CAD Framework Initiative (CFI) Electronic Databook Working Group (EDB WG),
and it was in conjunction with CFI activities that the original concept of the PCIS developed.
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In discussion, it became clear to representatives of the various companies that creating such a standard
would be difficult and time-consuming in a volunteer setting without expert assistance. As a result, a
proposal was made to establish a privately-funded initiative that could address the CFI objectives as
well as business issues outside the scope of the CFI. In April of 1993, after a year of preliminary work,
Intel, National Semiconductor, Philips Semiconductors, and Texas Instruments signed an agreement to
join forces under the working name “Pinnacles Group” to produce a technical information interchange
standard to be called the Pinnacles Component Information Standard (PCIS). In July of 1993 Hitachi
America Limited joined the Pinnacles Group as a full partner, more recently (1995) Hewlett Packard
and IBM Microelectronics joined.

Soon after its inception in 1993, the European contribution to the development of PCIS became a part of

CENELEC TC 217 WG 4, itself a part of the ESPRIT Project ESIP, ultimately resulting in the current
documents as referenced in clause 1.2.

Informative references
The Pinnacles Electronic Data Book Project; The Pinnacles Group, http://www.cfi.org/pinnacles/
The SGML Handbook; Charles Goldfarb New York, Oxford University Press, 1990
Developing SGML DTDs; Eve Maler & Jeanne Andaloussi, Prentice Hall, 1996
The SGML Primer, SoftQuad, Inc. Toronto, SoftQuad, Inc. 1991
SGML seminars, tutorials, and publication sales Graphic Communications Association
The SGML Implementation Guide, Travis, Brian & Waldt, Dale, Springer-Verlag, 1995

IEC 1360-1 Standard data element types with associated classification scheme for electric components
- part 1: Definitions - Principles and methods

IEC/48/FDIS Standard data element types with associated classification scheme for electric
components - IEC reference collection of standard data element types, component classes and terms -
(to become IEC 1360-4)
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Introduction to Samples

This section of PCIS samples is divided into two major parts: a formatted print samples and the same
text tagged in PCIS 1.2 SGML.

The SGML versions of these documents are provided to illustrate the principles involved in applying
these DTDs. They were created using SGML-aware authoring tools and have been parsed using a
variety of SGML parsers.
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Sample Datasheet
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INTEGRATED CIRCUITS

DATA SREET

PCF29F64
8 K x 8-bit static CMOS EEPROM
with PAGE-ERASE option

Preliminary specification | January 1993
File under Integrated Circuits, IC10

Philips Semiconductors

’ PHILIPS
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Philips Semiconductors

8 K x 8-bit static CMOS EEPROM

with PAGE-ERASE option
L.______________________________________________________________________________________________|]

FEATURES

e Low Power CMOS

maximum active current 10 mA

maximum standby current 200 pA

e Access time 200 ns

* Fast Erase cycle time
32-byte Erase operation (PAGE-Erase) 5 ms
256-byte Erase operation (BLOCK-Erase) 5 ms
complete Memory Erase operation 5 ms

Fast Write cycle time 2.5 ms

¢ Data Polling allows user to minimize Write cycle time

Simple Write operation

single TTL-level WE signal
internally latched address and data
automatic Write timing

Endurance 10 000; T, = 85 °C

¢ 10 years non-volatile data retention time.

QUICK REFERENCE DATA

Preliminary specification

PCF29F64

GENERAL DESCRIPTION

The PCF29F64 is an 8 K x 8-bit floating gate electrically
erasable programmable read only memory (EEPROM),
fabricated in a 1.2 micron n-channel floating gate CMOS
technology.

Power consumption is very low and reliability is high due
to the full CMOS technology used, as that for the
PCX8582 family.

Three different Erase-operation modes are offered by the
PCF29F64:

» 32-byte Erase operation (PAGE)

¢ 256-byte Erase operation (BLOCK)

* Complete Memory Erase operation

A write operation is performed in approximately 2.5 ms,

which allows the entire memory to be written in less than
21s.

The PCF29F64 features the JEDEC approved pinout for
byte-wide memories, compatible with industry standard
RAMs, ROMs and EPROMSs.

Philips EPROMs and PAGE-EEPROMSs are designed
and tested for applications requiring extended
endurance. Data retention is specified to be greater than
10 years.

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Voo positive supply voltage 4.5 - 5.5 \'
loor supply current READ
CMOS inputs - - 5 mA
loow supply current WRITE/ERASE
CMOS inputs - - 10 mA
looo standby supply current
CMOS input level - - 200 pA
TTL input level - - 2 mA
ORDERING INFORMATION
EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
PCF29F64P 28 DIL plastic SOT117
PCF29F64T 28 S028 plastic SOT136
January 1993 2
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Preliminary specification

Philips Semiconductors

8 K x 8-bit static CMOS EEPROM

with PAGE-ERASE option

PCF29F64
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Philips Semiconductors

Preliminary specification

8 K x 8-bit static CMOS EEPROM

. . PCF29F64
with PAGE-ERASE option
PINNING
SYMBOL PIN DESCRIPTION
MODE 1 selection of Erase mode is
wooe (7] ©  [38] Voo achieved by a HIGH at this
. input, LOW selects the Write
a2 2] 27] WE mode
A7 (3] [26] ne. AOtoA7 | 10t0o3
A6 [4] [25] A8 A8, A9 25,24 |address inputs which select an
8-bit memory location during a
A5
(<] 24] 49 read or write operation
A 6] 23] At A10, 21,23,2
A3 [7] 22] OF A11,A12
A2 8] PeF29Fes 21] At0 /O 0to 1110 13, | data is written to or read from
_ o7 15 to 19 | the PCF29F64 via the I/0 pins
At [9] E CE -
Vs 14 negative supply voltage
o [1o] 19 170 7 CE 20 | Chip Enable input which must
170 o [11] 18] 1/0 6 be LOW to enable all read/write
operations, when HIGH power
1o 1 IE E 170 s consumption is reduced
1o 2 [i3] [16] 1/0 4 OE 22 Output Enable input which
Vss E E 170 3 controls the data output buffers
and is used to initiate read
MCD272 .
operations
n.c. 26 not connected
WE 27 Wirite Enable input which
controls the writing of data to
Fig.2 Pin configuration. the PCF29F64
Voo 28 positive supply voltage
LIMITING VALUES
In accordance with Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Voo supply voltage -0.3 +7.0 \
V, voltage on any input pin 121 >500 Q Vg 0.8 Vpp +0.8 v
I current on any input pin - 1 mA
lo output current - 5 mA
T storage temperature -65 +150 °C
Tamb operating ambient temperature —-40 +85 °C
January 1993 4
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Preliminary specification

8 K x 8-bit static CMOS EEPROM
with PAGE-ERASE option

PCF29F64

DC CHARACTERISTICS
Vpp=4.5t05.5V; Vgg =0V, T, = —40 to +85 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS | mn. | Tve | max. | unir
Supplies
Voo supply voltage range 45 55 A
loor supply current READ CE=0E=V,;
WE=V,;
outputs open; f =5 MHz;
other inputs = V,_ or V,
CMOS input level - 5.0 mA
loow supply current see Figs4to 7
ERASE/WRITE
CMOS input level - 10.0 mA
loso supply current STANDBY [CE=V,; OE=V,;
all other pins =V, or Vy,
CMOS input level - 200 pA
TTL input level - 2 mA
Vi LOW level input voltage
CMOS Vgs—0.3 Vgs+0.3 |V
TTL -1.0 0.8 \
Vi HIGH level input voltage
CMOS Vpp-0.3 Vpp+0.3 |V
TTL 2.0 Vppt+1.0 |V
Voo LOW level output voltage |ly =2.1 mA - 0.4 \'
Vou HIGH level output voltage | !,y = —400 uA 2.4 - \')
Iy input leakage current V= Vpp or Vgg - 1 pA
lo output leakage current Vo =Vpp Or Vgg; - 1 HA
CE=V,
C, input capacitance V,=Vgg - tbf pF
Cio input/output capacitance | Vo = Vgg - tbf pF
oy power-up to operation - - ms
time
January 1993 5
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Philips Semiconductors Preliminary specification
8 K x 8-bit static CMOS EEPROM PCF29F64
with PAGE-ERASE option

TIMING CHARACTERISTICS

Vop =5 V £10%; T, = —40 to +85 °C; unless otherwise specified.

SYMBOL PARAMETER MIN. MAX. UNIT

Read cycle

tre read cycle time 200 - ns
taa address access time - 200 ns
tee chip enable access time - 200 ns
toe output enable access time - 100 ns
t chip enable to output LOW Z 0 - ns
towz output enable to output LOW Z 0 - ns
tz chip disable to output HIGH Z 0 50 ns
torz output disable to output HIGH Z 0 50 ns
tou output hold time from address change 10 - ns
Erase and Write cycle

tec erase cycle time 4 6 ms
twe write cycle time 2 3 ms
tas address set-up time 10 - ns
tan address hold time 200 - ns
tes operation set-up time 0 - ns
ten operation hold time 0 - ns
tew chip enable pulse width 150 - ns
toes output enable HIGH set-up time 10 - ns
toen output enable HIGH hold time 10 - ns
twp write enable pulse width 150 - ns
twen write enable HIGH recovery time 50 - ns
tov data valid time - 300 ns
tos data set-up time 100 - ns
ton data hold time 20 - ns

AC TEST CONDITIONS

Input pulse levels Oto3V

Input rise and fall times 10ns

Input and output timing levels 15V

Output load 1 TTL gate and C_ = 100 pF

January 1993 6
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Philips Semiconductors

Preliminary specification

8 K x 8-bit static CMOS EEPROM

. . PCF29F64
with PAGE-ERASE option
Table 1 Mode selection.
CE OE WE MODE VO PIN POWER
L L H read D OouT active
L H L erase (MODE input = HIGH) - active
L H L write (MODE input = LOW) DIN active
H X X standby and E/W inhibit HIGH Z standby
X L X E/W inhibit - -
X X H E/W inhibit - -
Table 2 Erase mode selection.
MODE/ADDRESS A0 to A2 A3 A4 A5 to A7 A8 to A12
PAGE X 0 0 valid valid
BLOCK ERASE X 0 1 X valid (note 1)
BLOCK ERASE X 1 0 X valid (note 1)
FULL ERASE X 1 1 X X
Note to Table 2
1. If either A3 or A4 have a HIGH level, BLOCK ERASE mode is selected.
January 1993 7
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Philips Semiconductors Preliminary specification
K x 8-bit static CMOS EEPROM
8Kx8 S EEPRO PCF29F64
with PAGE-ERASE option
DEVICE OPERATIONS ERASE-WRITE PROTECTION
Read There are three features that protect the non-volatile

Read operations are initiated by both OE and CE set data from inadvertent Erase and Write operations.

LOW. The read operation is terminated by either CE or « Noise protection; write pulse of less than 20 ns will
OE returning HIGH. This 2-line control architecture not initiate a write cycle.

eliminates pus c'omen.n'on. in a system envnronmen't. The oV, sense; all functions are inhibited when Vg, is <
data bus will be in a high impedance state when either 3.5 V typically.

OE or CE is HIGH. « E/W inhibit; holding either OE LOW, WE HIGH or CE

Erase HIGH during power-on and power-off, will inhibit
inadvertent Erase and Write operations.

Erase operations are initiated when both CE and WE are

LOW and OE and MODE are HIGH. The PCF29F64

supports a CE and WE controlled cycle. That is, the

address is latched by the falling edge of either CE or

WE, which ever occurs last.

An Erase operation, once initiated, will automatically
continue to completion, typically within 5 ms.

Write

Write operations are initiated when both CE and WE are
LOW and OE is HIGH. The PCF29F64 supporis both a
CE and WE controlled write cycle. That is, the address is
latched by the falling edge of either CE or WE, whichever
occurs last. Similarly, the data is latched internally by the
rising edge of either CE or WE, whichever occurs first. A
byte write operation, once initiated, will automatically
continue to completion, typically within 2.5 ms.

Data Polling

The PCF29F64 features Data polling as a method to
indicate to the host system that the byte write cycle has
completed. Data polling allows a simple bit test operation
to determine the status of the PCF29F64 eliminating
additional interrupt inputs or external hardware. During
the internal programming cycle, any attempt to read the
last byte written will produce the complement of that data
onl/O7

(i.e. write data = 0XXX XXXX; read data = 1XXX
XXXX)

Once the programming cycle is complete, 1/0 7 will
reflect true data.

January 1993 8

Documents

Document Sharing Hub

Full document details: PD R217-016:2000


http://www.avadocuments.com/doc/pd-r217-016-2000
http://www.avadocuments.com/doc/pd-r217-016-2000

Philips Semiconductors

Page 21

PD R217-016:2000

Preliminary specification

with PAGE-ERASE option

8 K x 8-bit static CMOS EEPROM

PCF29F64

tRe

ADDRESS *

tce
ce \ /
ot 'OE —
= —\ —
ViH
WE S toHz
— 'OLZ — 'OH o lHZ —
DATA 1/o HGHZ ( DATA VALID W DATA VALID
L; 'AA i MCD273
Fig.3 Timing diagram; Read cycle.
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Fig.4 Timing diagram; CE controlled Erase cycle.
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Fig.5 Timing diagram; WE controlled Erase cycle.
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Fig.6 Timing diagram; CE controlled Write cycie.
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Fig.7 Timing diagram; WE controlled Write cycle.
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Fig.8 Timing diagram; Data polling.
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APPLICATION INFORMATION

The use of Flash EEPROM (FEEPROM) facilitates
opportunities to make embedded applications where new
releases of firmware or modified parameter sets can be
programmed by means of in-circuit programming.

Advantages of in-circuit programming over existing
programming schemes are:

¢ No loss of time due to UV erasing

* No desoldering required. This is critical in applications
with high component densities.

* No expensive and large sockets required. This
becomes important when e.g. QFP packages are
used.

The in-circuit programming of FEEPROM in an
application can be initiated via e.g. a terminal or PC.
In-circuit programming may also be controlled from a
remote location via e.g. an RS232, RS485 or a
telephone link. This makes the modification of firmware
in applications that are installed in remote locations (e.g.
somewhere in an industrial factory) possible.

The block diagram (Fig.9) gives an example of how to
use the FEEPROM with an 80C51 family microcontroller
for remote downloading of firmware and parameter sets
via a telephone fine. The system consists of an
80C51/87C51 microcontroller, a PCF29F64 8 k x 8
FEEPROM, an RS232 driver, a MODEM and some giue
logic.

The 80C51/87C51 contains firmware that has the
following main tasks:

¢ MODEM control and handshaking (e.g. RTS/CTS or
XON/XOFF)

« Protocol handling of downloaded file
¢ Programming control of FEEPROM

The addresses of the FEEPROM are mapped in such a
way, that they are greater than the highest memory
address of the microcontroller. For an 80C51/87C51 this
will be 4 K. To achieve this an external address decoder
is used. The erase mode of the FEEPROM is controlled
by the level on the MODE pin. This pin is connected to
an address decoder output in such a way, that for
erasing a shadow 8 K memory area exists. Erasing can
be performed by a correct write action to this memory
area.
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The CE signal for the FEEPROM is gated with the
RESET of the microcontroller. The reason for this is to
prevent unwanted write actions to the FEEPROM during
power-up. This may occur when the power is already
within the specified values, but the oscillator of the
microcontroller has not yet started up. In this time frame
the status of the microcontroller port pins is undefined.

By combining the microcontroller RD and PSEN signals,
the PCF29F64 is accesible as both program memory
and external data memory.

After power-on the program will start from the internal
microcontroller program. This program will carry out
some modem initialization and then jump to the user
program in the PCF29F64. The interrupt vector
addresses in the microcontroller must be remapped to
the PCF29F64, so that execution of the user interrupt
service routine is possible.

When data is about to be received (via the RS232 DCD
line or is received (UART interrupt), the download
program in the microcontroller is started. The received
data file should be an absolute output file such as e.g. an
INTEL Intellec-8 HEX file. During the
download/programming time, interrupts that are mapped
to the PCF29F64 address space, should be disabled to
prevent unintentional jumps to the FEEPROM. When the
communication is finished and all data programmed in
the FEEPROM, the firmware in the microcontrolier may
jump again to the user program in the PFC29F64.

As previously mentioned, the PCF29F64 may be used as
user program and external data memory. However, when
the user program wants to program or erase FEEPROM
location(s) in the same PCF29F64 device, program
execution from this device is inhibited. A solution may be
that the FEEPROM programming routines for the user
program reside in the microcontroller program memory.
Program execution should stay there in a loop, until
programming or erasing of the PCF29F64 is finished.
Remapped interrupts to a PCF29f64 device that will be
programmed, should be disabled to prevent unintentional
jumps to this device.

When program execution is carried out from the internal
microcontroller memory, the ADO to AD7 pins will float.
To assure defined levels on the 1/00 to I/07 pins of the
FEEPROM, pull-up resistors are applied.
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