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WAFERSCALE INTEGRATION, INC.

In

SHATTERING BARRIERS THAT LIMIT GROWTH

its short history, WaferScale Integration, Inc. (WSI) has made commonplace the breaking of traditional

barriers that limit high-performance system evolution. Company “breakthroughs’:

First company to patent a self-aligned split-gate single transistor EPROM cell and place it in high volume
production.

First company to produce a 55 ns 8K x 8 CMOS EPROM.
First company to produce a 43 MHz 4-bit CMOS bit slice processor.

First company to produce monolithic 16-bit and 32-bit CMOS bit slice processors, both. as stand-alone
products and as cell library macros.

First company to produce a 128K CMOS re-programmable non-volatile memory with bipolar PROM pinouts.
First company to produce a 30 ns 16 x 16 CMOS Multiplier Accumulator.

First company to produce a 55 ns x 16 (wordwide) CMOS EPROM.

First company to produce 55 ns 32K x 8 CMOS EPROMs.

First company to combine high-performance EPROM, SRAM and logic all on the same circuit.

First company to have 33 re-programmable CMOS EPROM products compliant to MIL-STD-883C.

First company to produce user-configurable high-performance CMOS re-programmable board-replacement
system controllers.

First company to produce a family of 16K to 64K CMOS RPROMs™ with sub-35 ns access time.

First company to produce address mappable memory circuits that combine EPROM, SRAM and logic.

As WSI moves into faster sub-micron CMOS technologies in 1988 and continues to develop new program-
mable solutions for higher performance system markets, additional barriers will continue to be broken in
our drive for leadership in high-performance next-generation programmable semiconductor products that
integrate both memory and logic. WSI thus enables its customers to achieve faster market entry, higher
performance systems and more easily producible end products.
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WAFERSCALE INTEGRATION, INC.

INTRODUCTION

WaferScale Integration, Inc. (WSI) has achieved marked increases in sales of its programmable CMOS memory, logic
and semicustom products. These increased sales have resulted in a solid financial position including profitability.
WSI is leveraging its proprietary CMOS technology and circuit architectures with strategic alliances involved in
technology, manufacturing and distribution. This partnership structure has resulted in WSI’s rapid emergence as the
leader in high-performance next-generation user-programmable semiconductor products integrating both memory
and logic.

WSI serves its customers with the industry’s fastest family of non-volatiie CMOS EPROM and RPROM™ memory
circuits, high-speed CMOS bit-slice processors and peripherals and programmable board-replacement cell-based
custom circuits. WSI continues to build on its unique technology by bringing to market fast new user-programmable
controllers and specialized memory products that combine high-performance EPROM, SRAM and logic on one cir-
cuit. WSI supports these new products with a complete system development environment including software assemblers,
simulators and utilities as well as the MagicPro™ programmer. These development tools are used by customer
design engineers during system development. Derived customer benefits from using the new user-programmable
products include faster time to market, higher levels of integration resulting in smaller, more efficient products and
higher system performance.

THE COMPANY

WSI was founded in August, 1983, to develop integrated circuit technologies and products tailored specifically to meet
the needs of high-performance systems developers. The company is headquartered in a 66,000 square foot facility
in Fremont, California and employs 100 people.

The company’s leveraging of its partnerships with Sharp Corporation, GE Solid State, Altera Corporation, Intergraph
Corporation, and Kyocera Corporation enables WSI to invest its capital into advancing its technology, serving its
customers, and realigning products to match market shifts.

Sharp Corporation and GE Solid State have invested in WSI through equity positions, and both companies hold WSI
technology licenses. Altera Corporation and Intergraph Corporation are two additional strategic alliances involving
either equity and/or technology. The Kyocera alliance involves equity and distribution of WSI product in Japan.

In its first round of financing in February, 1984, the company secured $16.1 million in equity, equipment loans, leaselines,
and facilities leasehold improvements. Investments were received from private sources, venture capital groups, and
corporate investment funds.

After achieving significant milestones in its first year of operation, the company secured its second round of equity
financing in October, 1984, for $8.5 million. WSI completed its third round financing in January, 1986 raising an addi-
tional $13 million in equity and licensing of its CMOS and EPROM technology. All of WSI’s previous institutional investors
participated in the third round.

A fourth round of financing with Kyocera Corporation as an added investor has been completed, exceeding $8 million.
This round brings the company’s total financing to over $30 million. Corporate investors cornerstoned and contributed
over 60% of the fourth round.

MARKETING STRATEGY

Today’s rapidly expanding systems markets demand semiconductor products that provide exceptionally high speed,
high reliability, high levels of integration, low power, a high electrostatic discharge protection, low to moderate cost,
and in the case of semicustom circuits, the ability to tailor or program the product to achieve unique customer defined
functions.
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WSI focuses on high-performance markets that include telecommunications, minicomputers, local area networking,
digital signal processing, array processing, high resolution color graphics, and military avionics and communications.
The company’s products are used where system designers are pushing the limits of system performance. These high-
speed requirements often involve real time data manipulation and control.

Major market involvement of WSI’s products presently include 55% office automation, 25% telecommunication, 15%
military, and 5% other. Marketing direction has been established to balance office automation, telecommunication,
and military to roughly 30% each by 1990.

To fulfill the needs of these markets, WSI has focused its attention on customer service. The company’s product-
development teams rely heavily on first-hand input from its customer base regarding new products. WSI provides
extensive technical information to customers in the form of printed product data, application notes, and personal design
assistance. WSI is supplying an engineering programmer (dubbed ““MagicPro” for Memory And loGIC PROgrammer)
which will enable customer engineers to incorporate new WSI products into their designs without having to wait until
the algorithms are commercially published for production use.

WSI has a CBIC (Cell-Based-Integrated-Circuit) program through which customers can combine a variety of proven
macro-cell functions and produce a unique high-performance programmable integrated circuit tailored to exact customer
specifications.

SALES NETWORK

WSI’s products are sold worldwide through a sales network that includes a combination of regional and direct sales
managers, manufacturers’ representative companies, and component distributors.

WSI has direct sales offices in Boston, MA; Huntsville, AL; Philadelphia, PA; Los Angeles and Fremont, CA; and Chicago,
IL. Over 25 manufacturers’ representative companies sell WSI products to major accounts on a nationwide basis.
WSI’s U.S. distributors include Time Electronics, Wyle Laboratories, Pioneer Technologies, and Pioneer Standard.

WSI has expanded its sales coverage in Europe and Japan. The company’s European sales representatives include
Tekelec Airtronic GmbH (Germany), Micro Call Ltd (England), REA (France), Silverstar (ltaly), Traco AB (Sweden),
Bacher GmbH (Austria, Switzerland), OY Comdax AB (Finland), OTE A/S (Norway), Distributoren Interelko, A/S
(Denmark), Unitronics, S.A. (Spain), Inelco (Belgium and Luxembourg), Components & Systems Electronics BV.
(Holland), and Vectronics (Israel). In the Orient, Kyocera Corporation recently has been named as a WSI sales represen-
tative for Japan along with Nippon imex Corporation (Japan), Components Agent Ltd (Hong Kong), Sertec Interna-
tional, Inc. (Taiwan), and Eastern Electronics, Inc. (Korea).

MANUFACTURING STRATEGY

A key ingredient for success in leading-edge semiconductors is a world-class fabrication facility that ensures high
volume capacity and prompt delivery of highly reliable and high yielding VLSI circuits. To this end, WSI has licensed
its proprietary CMOS logic and EPROM process to Sharp Corporation of Osaka, Japan and GE Solid State in
Somerville, NJ.

WSI’s semicustom and standard products are manufactured at Sharp’s highly automated manufacturing facility where
it produces 5-inch wafers with 1.2 micron CMOS VLSI circuits in a Class 1 clean room environment. The Sharp facility
employs the most advanced manufacturing equipment available including ion implantation, reactive ion etch, and
wafer stepper lithographic systems.

The WSI-GE Solid State alliance provides WSI with a state-side second source. The GE Solid State Class 10 facility
in Findley, Ohio provides 1.0 micron CMOS circuits on 5-inch wafers, and includes wafer stepper lithography and
dry etch capability. As a self-contained unit, wafer fabrication, assembly, and test can all be performed at this facility.

The benefits derived from this WSI multi-fab strategy include product manufactured with very high quality, high wafer
yields which enable low customer prices, and on-time delivery to meet demanding customer schedules . . . all at low
fixed cost to WSI.
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PRODUCTS

WS is the innovative leader in the high-speed EPROM arena. WSI began shipping the world’s first CMOS 8K x 8
RPROM™ in the first quarter of 1986. RPROMs (UV erasable re-programmable PROMs) provide bipolar PROM pin-
out and matching speed as well as CMOS low-power operation.

In mid-1987, WS introduced the world’s fastest pair of 256K CMOS EPROMSs using its newly patented, self-aligned
split gate EPROM technology. These EPROMSs feature access times of just 55 ns and provide one- and two-chip
program-store solutions for 16- and 32-bit MPU and DSP applications.

In addition to producing the world’s fastest family of CMOS EPROMSs, WSI supplies very high-speed CMOS bit-slice
processors and peripheral circuits that operate faster than bipolar products while using only a small fraction of the power.

WSI’s ability to combine EPROM, SRAM, and complex system logic functions on a single high-performance integrated
circuit is unique among semiconductor companies. Examples of this capability are seen in the Microprogrammable
Controller (PAC™) family, the MAP™ family of mappable memory products and the Stand-Alone Microsequencer
(SAM™) series. This same capability is used to develop powerful cell-based semicustom circuits that are unique to
customer requirements. A re-programmable semicustom circuit provides flexibility in software, system configuration,
and commonality of use among many customer projects.

The WSI CMOS macro-block cell library provides VLSI EPROM and SRAM memory and logic cells. When coupled
with WSI’s advanced CAD system, it enables WSI to build specially designed integrated circuits for its customers.
The use of pre-characterized and pre-proven macro cells greatly insures the early success of each project. By using
these powerful LSI functions, in addition to common logic elements, the cell library enables programmable subsystems
or even complete system designs to be integrated on a single piece of silicon.

The macro-block CMOS cell library contains a family of high-performance bit-slice processor cells (from 4-bit to 32-bit)
with better than bipolar LS| performance. Also included are bit-slice processor peripheral cells including microprogram
controllers, variable pipelines, FIFOs, multipliers, bus registers, and register files. The library also contains high-density,
very fast CMOS EPROM memory cell arrays, high-performance cell compilers for fast static RAM arrays, ROM arrays,
and PLA cell arrays. High-speed random logic cells, which are functionally compatible with the popular 7400/4000
series, are also included in the library.

Many of the macro-cells developed for the cell library are excellent as stand-alone standard products. By providing
these high-performance standard products, WSI can assist its customers in achieving enhanced system performance
either in discrete design configurations or as design aids in advance of a full semicustom solution.

QUALITY AND RELIABILITY

WSI has designed, developed and implemented a Quality and Reliability System whose mission is to continually pro-
duce Commercial and Military products that meet, and most often exceed, the customers’ requirements.

WS is deeply committed to product excellence. This begins with proper management attitude and direction and through
this focus the Quality and Reliability Program is able to operate efficiently. As a result, product quality becomes part
of each employee’s responsibilities.

Quality and Reliability begin with the proper product and process designs and is supported by material and process
controls. Examples are products manufactured on an epitaxial silicon layer to reduce latch-up sensitivity, all pins are
designed to withstand >2,000 volts ESDS, numerous ground taps are used which increases product noise immunity,
metal traces are designed to carry a current density of >2.0 x 105 amps/cm?, top passivation extends over into the
scribe lane to seal the die edges, data retention is performed 100% on re-programmable products (Tp = +200°C,
T = 48 hours), automated die attach and bonding is used extensively, wafers are fabricated in a <Class 10 clean
room, raw materials, chemicals and gases are inspected before use, and statistical controls are used to keep the
process on course.

Product and process introductions or changes are routinely evaluated for worthiness. Life Tests are conducted at
higher than typical stress levels (T, = +150°C, V¢ = +6.5V) and even at these stress levels, WSI products have
demonstrated low failure rates (see the Quality and Reliability section in this databook).

1-5
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WS is active in Military programs and its Quality and Reliability System supports Compliant Non-Jan products. WSI
also supports DESC'’s (Defense Electronics Supply Center) Standardized Military Drawings (SMD) program. As of
February, 1988, WSI is on three SMDs, two are pending and more are in process. See the Military section in this
databook.

For additional information, call 800-TEAM-WSI (800-832-6974). In California, call 415-656-5400.

LIFE SUPPORT POLICY:
WaferScale Integration, Inc. (WSI) products are not authorized for use as critical components in life support systems or devices without the express
written approval of the President of WSI. As used herein:

A) Life support devices or systems are devices or systems which 1) are intended for surgical implant into the body, or 2) support or sustain life
and whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury or death to the user,

B) A critical component is any component in a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or system or to affect its safety or effectiveness.

Information furnished herein by WaferScale Integration, Inc. (WSI) is believed to be accurate and reliable. However, no responsibility is assumed
for its use. WSI makes no representation that the use of its products or the interconnection of its circuits, as described herein, will not infringe
on existing patent rights. No patent liability shall be incurred by WSI for use of the circuits or devices described herein. WSI does not assume
any responsibility for use of any circuitry described, no circuit patent rights or licenses are granted or implied, and WSI reserves the right without
commitment, at any time without notice, to change said circuitry or specifications. The performance characteristics listed in this book result from
specific tests, correlated testing, guard banding, design and other practices common to the industry. Information contained herein supersedes
previously published specifications. Contact your WSI sales representative for specific testing details or latest information.

Products in this book may be covered by one or more of the following patents. Additional patents are pending.

USA: 4,328)565; 4,361,847; 4,409,723; 4,639,893; 4,649,520
West Germany: 3,103,160

Japan: 1,279,100

England: 2,073,484; 2,073,487

The following are trademarks of WaferScale Integration, Inc.: MagicPro™, RPROM™, PMD™, MAP™, PACASM™, PACSIM™, WSI™, PAC™,
WISPER™

PAL is a registered trademark of Monolithic Memories, Inc.
IBM is a trademark of International Business Machines Corporation.
SAM and SAM+PLUS are trademarks of Altera Corporation.
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WAFERSCALE INTEGRATION, INC.

WSI CMOS TECHNOLOGY

Each generation of systems involved with data processing, digital communications, and real-time data analysis
and control historically require faster and more efficient system elements to accomplish greater productivity.
Issues of performance, reliability, integration, power and cost must be successfully addressed to insure
the successful development of highly competitive end products. WSI’'s CMOS technology forms the foun-
dation on which successful, high-performance next-generation systems may be realized.

The basic WSI CMOS process is a 1.2 micron N-well epi technology with double poly and single metal.
This process enables the combining of non-volatile memory, static random access memory and logic func-
tions all on the same low power circuit.

WSI’s core EPROM technology begins with its patented self-aligned single transistor split-gate EPROM
cell (Patent Number #4,639,893). This advancement beyond the traditional “stacked gate” EPROM cell
provides much higher read current at comparable cell size. Proprietary EPROM array design enhancements
such as clocked differential sensing, address-transition detection and the use of low resistance tungsten
silicide in the second poly layer result in very high-speed memory products. Manufacturability is also im-
proved as fewer EPROM cells are needed to complete a fast memory array, thus more conservative
photolithography may be used.

WSI’s use of epi wafers and design innovations result in products that exhibit immunity to latch-up and
provide ESD protection far in excess of that specified by MIL-STD-883C.

The WSI EPROM technology has proliferated into families of high-performance EPROMs, bipolar PROM
replacement products, user-configurable system products and cell-based custom capabilities described
in this databook. When the high-speed split-gate EPROM technology is combined with high-performance
cell-based logic functions, new user-configurable CMOS circuits such as the 20 MHz Microprogrammable
Controller (PAC™) series are realized. An additional family of 40 ns mappable (MAP™) memory products
combine EPROM, SRAM and logic on a single chip. WSI’s fast CMOS logic has yielded a market leading
30 ns 16 x 16 CMOS Multiplier Accumulator and a 33 MHz 32-bit CMOS bit slice processor . . . both the
fastest in their class.

WSTI’s ability to rapidly combine any of these completed or modified macro memory or logic functions into
a custom high-performance cell-based board-replacement circuit for special customer applications makes
WSI unique among semiconductor companies.
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{ TECHNOLOGY TO WATCH

peed or density? Den-
sity or speed? Thanks
{ to WaferScale Integration
Inc., systems designers no
longer must compromise.
The Fremont, Calif., com-
pany has just unleashed a
pair of high-speed, 256-
Kbit ultraviolet-erasable
I CMOS programmable read-
only memories. With 50- to 55-ns access times,
they are the fastest nonvolatile memories on the
market at 256 Kbits and beyond—at least two to
three times quicker than comparably sized
PROMs, and coming within range, at twice the
density, of the largest commercial bipolar PROM
[Electronics, Feb. 10, 1986, p.35]. And active
power dissipation is a comfortable 325 milliwatts,
just half that of its closest bipolar rival, sinking
to 75 mW on standby.

With their combination of speed and density,
the word-wide 16-K-by-16-bit WS57C257 and byte-
wide 32-K-by-8-bit WS57C256F are tailored to
one- and two-chip program storage for 16- and
32-bit microprocessors and digital signal process-
ing. Conventionally, anywhere from 4 to 16 non-
volatile memories are needed. Current plans call
for the byte-wide memory to hit the streets in
July in standard 28-pin ceramic dual in-line pack-
ages and 32-pin ceramic leadless chip carriers.
The word-wide part will follow sometime in the

“third quarter, in 40-pin Cerdips and 44-lead ce-

ramic leadless chip carriers. Both are priced at
$94 per unit in 100-unit sample quantities.

To achieve this unprecedented combination of
speed and density, engineers at WaferScale Inte-
gration refined the company’s process technol-
ogy and fine-tuned the circuit design. On the
process side, a slimmed-down, second-generation
1.2-um CMOS process, a scaled version of the
company’s patented split-gate EPROM cell, and
tungsten silicide word lines were the keys to
success. On the circuit-design side, clocked dif-
ferential sensing and a novel precharge tech-
nique, a special two-step ac signal scheme, and
address-transition detection were

WAFERSCALE’S 256-K

EPROM RUNS SUPERFAST

refined technology to whip up a scaled version of
its proprietary split-gate EPROM cell. Just 6.5 pm
on a side, the latest split-gate incarnation is
roughly half the size of its predecessor. There’s
more to the new cell than just size, but the
company won’t go any further than saying that
it adopted tungsten silicide.

The main problem with the traditonal stacked-
gate cell, notes Boaz Eitan, manager of the PROM
program, is that it forces a tradeoff between the
necessarily high read current and efficient pro-
grammability. “In traditional implementations, chip
designers have had to make a choice,” he says. “If
they wanted speed, they had to implement a PROM
cell with three to four transistors, separating the
read, write, and select functions. If they wanted
density, all three functions could be incorporated
into a single-stacked PROM cell, but only at consid-
erable sacrifice in speed.”

The heart of the trouble lies in rapidly sensing
the word- and bit-line voltages after address de-
coding. “The bit-line capacitance plays a big part
in the equation,” explains Syed Ali, manager of
memory design. “If the capacitance remains
fixed, a higher read current is needed to achieve
greater speed. However, if the capacitance can
be lowered, the speed can be boosted without
increasing the read current.”

The split-gate structure weds the best of the
multiple-transistor and single-stacked cell ap-
proaches, requiring none of the compromises in-
herent in either. It consists of a MOS transistor
linked in series with a floating-gate transistor
that has been merged into a composite device
(see fig. 1). In this design, says Eitan, the second
polysilicon layer acts as the control gate and
directly covers part of the channel area. “This
eliminates drain turn-on and source-drain
punchthrough, which adversely affects the stan-

the key developments. “These two
devices disprove the traditional be-
lief that you could have speed or
size, but not both, in your micro-
control store,” says Jerry Banks,
marketing manager for standard
products. “These large-architecture
CMOS EPROMs are ideally suited for

(FLOATING
POLYSILICON 1 GATE)

STACKED GATE SPLIT GATE

(CONTROL

modems, real-time control, guid-
ance systems, digital signal pro-
cessing, and other real-time or com-
plex processing applications.”
WaferScale Integration first

W

(a)

POLYSILICON 2

POLYSILICON 1

\7

N

boiled down its CMOS process—from
1.5 to 1.2 um—and then used the

1. SPLITS. Unlike the stacked-gate transistor (a), the split-gate transistor (b) has a second poly
control gate that partly covers the channel, preventing drain turn-on and source-drain punchthrough.




2. DELAY KILLER. Tungsten-silicide deposition helps Wafer-
Scale’s 256-Kbit EPROM achieve its 45-ns access time.

dard stacked-gate EPROM cell.” As a result, bit-
line read currents in excess of 150 pA can be
achieved, compared with the 50 pA typical of
conventional stacked-gate cells, giving the speed
of the multiple-transistor EPROM cell without its
attendant die size.

The memory array (see fig. 2) is divided into
two planes, each consisting of two blocks sepa-
rated by a mid-word-line repeater. Tungsten sili-
cide is deposited over the second polysilicon lay-
er to reduce word-line RC delays, further improv-
ing access time. With a resistance of only 3 Q
per square pm, tungsten silicide helps reduce the
delay to 60% of that incurred with traditional
aluminum metallization. The 512 columns of the
array are divided into blocks of eight columns,
each block with its own dedicated source lines.

The higher bit-line voltage and read current
established by the split-gate structure allow the
company to employ a differential-sensing scheme
that does not require a separate bit line, thus
eliminating bit-line capacitance. In this scheme,
the sense amplifier is designed to work in con-
junction with a trip inverter. During precharge,
the outputs of the differential amplifier and the
inverter are precharged to the inverter trip
point, enabling the inverter to move rapidly in
either direction after a signal has been detected.
The relative difference in the rate of discharge
between the bit line and a column of reference
cells provides just enough differential voltage
for high-speed sensing.

To ensure that signal levels are high enough
for sensing—a key consideration in all memories,
as density increases and interconnects get long-
er—a two-step ac signal-development scheme has
been incorporated into the circuits. In the first
step of the proprietary approach, a small ac sig-

nal is generated by using a capacitor-imbalanc-
ing technique. This 100-mV signal is rapidly read
out by a differential sense amplifier. In the sec-
ond step, the on-chip circuitry converts this sig-
nal to a 300-mV dec signal that is used to increase
programmed cell margins by as much as 25%.

As a result, says Eitan, the design senses bit-
line voltages more than five times faster than
previous devices. The scheme also makes for
fast programming. Typically, it takes only 0.1 ms
to program a byte, compared with 1 ms for older
technologies.

Address-transition detection also contributes
to the improved access times. Normally associat-
ed with static random-access memories, it helps
precharge the bit lines and to equalize the gain
of the critical sense amplifiers. When an address
transition is detected, an enable pulse is generat-
ed that precharges the bit-lines and critical
sense-amplifier nodes. This eliminates the setup
time normally encountered in PROMs. To further
reduce the precharge time, the bit-line voltage
swing is kept within narrow limits. More time is
saved by performing the address decoding in
parallel with the bit-line precharge, then ending
them simultaneously.

To keep power dissipation down, only 25% of
the cells in the array have access to the supply
voltage during a read. This dramatically de-
creases the supply current to no more than 40
mA at 20 MHz, about half that of other designs.

WaferScale Integration is also using its high-
speed process for a 64-Kbit PROM, the 8-K-by-8-bit
WS57C49B, a direct pin-for-pin replacement for a
bipolar PROM (called a reprogrammable ROM, or
RPROM). At 35 ns it matches most high-speed
CMOS SRAMS in access time. Another device for
which it is using the high-speed process is a pin-
for-pin CMOS relacement for the Am27C51, a 128-
Kbit bipolar PROM from Advanced Micro Devices
Inc., Sunnyvale, Calif. The WS57C51 is a 16-K-by-
8-bit RPROM with an access time of only 55 ns
and a chip area of only 32,000 mils?, 60% smaller
than the AMD device.

The company is now working on its next-gener-
ation CMOS PROM process, which at 1.0 um will
enable it to build 64-Kbit memories that access in
only 25 ns and 128-Kbit and 256-Kbit devices that
access in 35 ns. The same process will also allow
WaferScale Integration to extend its speed chal-
lenge up into the megabit range. “There is noth-
ing in our process that I can see that will prevent
us from building 1-Mbit EPROMs with access times
as low as 55 ns,” Ali says. -Bernard C. Cole

TECHNOLOGY TO WATCH 1s ¢ regular feature of
Electronics that provides readers with exclu-
sive, in-depth reports on important technical
innovations from companies around the
world. It covers significant technology, process-
es, and developments incorporated in major
new products.

Reprinted from ELECTRONICS, July 9, 1987, copyright 1987 by McGraw-Hill, Inc. with all rights reserved.
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== HIGH-PERFORMANCE
=5 CMOS PRODUCT SUMMARY

WAFERSCALE INTEGRATION, INC.

PART NUMBER DESCRIPTION l SPEED PACKAGE
One-Time Programmable (OTP) CMOS PROMs
WS57C191 2K x 8 CMOS PROM 45/55 ns 24 PDIP
WS57C191B 2K x 8 CMOS PROM 35/45 ns 24 PDIP
WS57C291 2K x 8 CMOS PROM 45/55 ns 24 PDIP
WS57C291B 2K x 8 CMOS PROM 35/45 ns 24 PDIP
. 24 PDIP
WS57C45 2K x 8 Registered CMOS PROM 20/25/35 ns 24 CERDIP
WS57C43B 4K x 8 CMOS PROM 35/45 ns 24 PDIP
WS57C49 8K x 8 CMOS PROM 55/70 ns 24 PDIP
WS57C49B 8K x 8 CMOS PROM 35/45 ns 24 PDIP
Re-Programmable CMOS PROMs (RPROMSs)
24 CERDIP
T™(1)
WS57C191 2K x 8 CMOS RPROM 45/55 ns 28 CLLCC
24 CERDIP
™(1)
WS57C191B 2K x 8 CMOS RPROM 35/45 ns 28 CLLCC
24 CERDIP
T™(1)
WS57C291 2K x 8 CMOS RPROM 45/55 ns 28 CLLCC
24 CERDIP
T™(1)
WS57C291B 2K x 8 CMOS RPROM 35/45 ns 28 CLLCC
. 24 Flatpack
T™™(1)
WS57C45 2K x 8 CMOS Registered RPROM 20/25/35 ns 24 CERDIP
24 CERDIP
™(1)
WS57C43 4K x 8 CMOS RPROM 55/70 ns 28 CLLCC
24 CERDIP
™(1)
WS57C43B 4K x 8 CMOS RPROM 35/45/55 ns 28 CLLCC
24 CERDIP
T™(1)
WS57C49 8K x 8 CMOS RPROM 55/70 ns 28 CLLCC
24 CERDIP
T™(1)
WS57C49B 8K x 8 CMOS RPROM 35/45/55 ns 28 CLLCC
WS57C51 16K x 8 CMOS RPROM™( 70 ns 28 CERDIP
28 CERDIP
™(1)
WS57C51B 16K x 8 CMOS RPROM 40/45/55/70 ns 32 CLLCC
High-Speed Byte-Wide CMOS EPROMs
. 28 CERDIP
WS57C64F 8K x 8 CMOS High Speed EPROM 55/70 ns 32 CLLCC
. 28 CERDIP
WS57C128F 16K x 8 CMOS High Speed EPROM 55/70 ns 35 CLLCC
. 28 CERDIP
WS57C256F 32K x 8 CMOS High Speed EPROM 55/70 ns 32 CLLCC

11



Product Summary

PRODUCT SUMMARY (Continued)

PART NUMBER | DESCRIPTION SPEED |  PACKAGE
High-Speed Byte-Wide CMOS EPROMs (Continued)
WS57C256F 32K x 8 CMOS High Speed EPROM 35/45 ns gg gffgép
28 CERDIP
WS27C256L 32K x 8 CMOS High Speed LP EPROM 90/120 ns 28 PDIP
32 CLLCC
WS27C256F 32K x 8 CMOS High Speed LP EPROM 90/120 ns gg gffgép
WS27C512F 64K x 8 CMOS High Speed LP EPROM 70190 ns gg gffgép
WS27C010L 128K x 8 CMOS High Speed LP EPROM 90/120/150 ns 32 CERDIP
WS57CO10F 128K x 8 CMOS High Speed EPROM 55/70 ns 32 CERDIP
Military Low Power CMOS EPROMs
WS27C64F 8K x 8 Military CMOS LP EPROM 90/120/150 ns gg gffgép
WS27C128F 16K x 8 Military CMOS LP EPROM 90/120/150 ns 2 gffgép
WS27C256F 32K x 8 Military CMOS LP EPROM 90/120/150 ns 52 gffgép
High-Speed Word-Wide CMOS EPROMs
WS57C65 4K x 16 CMOS EPROM 55/70 ns :2 gffgép
4K x 16 CMOS EPROM 40 CERDIP
W857C66 (Multiplexed Address/Data) 55/70 ns 44 CLLCC
WS57C257 16K x 16 CMOS EPROM 55/70 ns 22 gffgép
WS57C210F 64K x 16 CMOS EPROM 55/70 ns 40 CERDIP
Mapped-Address Programmable Products
WSMAP162 128K EPROM/32K SRAM MAP™ Memory 40 ns 40 CERDIP
WSMAP161 128K EPROM/32K SRAM MAP™ Memory 40 ns 40 CERDIP
44 CPGA
WSMAP168 128K EPROM/32K SRAM MAP™ Memory 40 ns 44 CLLCC
44 PLDCC
CMOS Bit-Slice Processors and Peripherals
WS5901 4-Bit CMOS Bit-Slice Processor C, D 40 PDIP
64 SDBRZ DIP
WS59016 16-Bit CMOS Bit-Slice Processor C, D 68 PLDCC
68 CLDCC
WS59032 32-Bit CMOS Bit-Slice Processor D, E 101 CPGA
WS5910A 12-Bit CMOS Variable Sequencer A :8 gg:?leP




Product Summary

PRODUCT SUMMARY (Continued)

PART NUMBER | DESCRIPTION SPEED ] PACKAGE
CMOS Bit-Slice Processors and Peripherals (Continued)

. . 40 CERDIP
WS5910B 12-Bit CMOS Variable Sequencer B 40 PDIP
. . . 24 CERDIP
WS59520 CMOS Variable Pipeline Register — 24 PDIP
. s . 24 CERDIP
WS59521 CMOS Variable Pipeline Register — 24 PDIP
68 PLDCC
WS59510 CMOS 16-Bit Multiplier Accumulator 30/40/50 ns 68 CPGA
64 PDIP
R . 68 PLDCC
WS59820 CMOS Bi-Directional Bus Register 23 ns 68 CPGA
Programmable Logic Products
WSPAC116 CMOS Programmable Stand-Alone 20 MHz 88 CPGA
Controller
WS444 CMOS Programmable Stand-Alone 32 MHz 24 CERDIP
Microsequencer (SAM)
CMOS Programmable Stand-Alone
WS448 Microsequencer (SAM) 32 MHz 24 CERDIP

NOTES: 1) RPROM™: Re-Programmable PROM
CMOS Replacement for Bipolar PROM’s

2) LP EPROM: Low Power EPROM
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@ FE= HIGH-PERFORMANCE CMOS PRODUCTS
S NUMERICAL LISTING

WAFERSCALE INTEGRATION, INC.

PART NUMBER DESCRIPTION SPEED PACKAGE
WS444 CMOS Programmable Stand-Alone 32 MHz 24 CERDIP
Microsequencer (SAM)
CMOS Programmable Stand-Alone
Ws448 Microsequencer (SAM) 32 MHz 24 CERDIP
. 28 CERDIP
WS27C64F 8K x 8 Military CMOS LP EPROM 90/120/150 ns 32 CLLCC
WS27C010L 128K x 8 CMOS High Speed LP EPROM 90/120/150 ns 32 CERDIP
. 28 CERDIP
WS27C128F 16K x 8 Military CMOS LP EPROM 90/1201150 ns 35 CLLCC
- 28 CERDIP
WS27C256F 32K x 8 Military CMOS LP EPROM 90/120/150 ns 35 CLLCC
. 28 CERDIP
WS27C256F 32K x 8 CMOS High Speed LP EPROM 90/120 ns 32 CLLCC
28 CERDIP
WS27C256L 32K x 8 CMOS High Speed LP EPROM 90/120 ns 28 PDIP
32 CLLCC
. 28 CERDIP
WS27C512F 64K x 8 CMOS High Speed LP EPROM 70/90 ns 32 CLLCC
24 CERDIP
™(1)
WS57C43 4K x & CMOS RPROM 55/70 ns 28 CLLCC
WS57C43B 4K x 8 CMOS PROM 35/45 ns 24 PDIP
24 CERDIP
M(1)
WS57C43B 4K x 8 CMOS RPROM™ 35/45/55 ns 28 CLLCC
. 24 Flatpack
™(1)
WS57C45 2K x 8 CMOS Registered RPROM 20/25/35 ns 24 CERDIP
WS57C45 2K x 8 CMOS Registered PROM 20/25/35 n 24 PDIP
X 9 s 24 CERDIP
WS57C49 8K x 8 CMOS PROM 55/70 ns 24 PDIP
24 CERDIP
™(1)
WS57C49 8K x 8 CMOS RPROM 55/70 ns 28 CLLCC
WS57C498B 8K x 8 CMOS PROM 35/45 ns 24 PDIP
24 CERDIP
T™(1)
WS57C49B 8K x 8 CMOS RPROM 35/45/55 ns 28 CLLCC
WS57C51 16K x 8 CMOS RPROM™() 70 ns 28 CERDIP
28 CERDIP
(1)
WS57C51B 16K x 8 CMOS RPROM 40/45/55/70 ns 35 CLLCC
' ) 28 CERDIP
WS57C64F 8K x 8 CMOS High Speed EPROM 55/70 ns 32 CLLCC
40 CERDIP
WS57C65 4K x 16 CMOS EPROM 55/70 ns 44 CLLCC
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Numerical Listing

NUMERICAL LISTING (Continued)

PART NUMBER DESCRIPTION SPEED PACKAGE
4K x 16 CMOS EPROM 40 CERDIP
WS57C66 (Multiplexed Address/Data) 55/70 ns 44 CLLCC
WS57C010F 128K x 8 CMOS High Speed EPROM 55/70 ns 32 CERDIP
. 28 CERDIP
WS57C128F 16K x 8 CMOS High Speed EPROM 55/70 ns 32 CLLCC
WS57C191 2K x 8 CMOS PROM 45/55 ns 24 PDIP
24 CERDIP
T™(1)
WS57C191 2K x 8 CMOS RPROM 45/55 ns 28 CLLCC
WS57C191B 2K x 8 CMOS PROM 35/45 ns 24 PDIP
24 CERDIP
T™™(1)
WS57C191B 2K x 8 CMOS RPROM 35/45 ns 28 CLLCC
WS57C210F 64K x 16 CMOS EPROM 55/70 ns 40 CERDIP
. 28 CERDIP
WS57C256F 32K x 8 CMOS High Speed EPROM 55/70 ns 32 CLLCC
. 28 CERDIP
WS57C256F 32K x 8 CMOS High Speed EPROM 35/45 ns 32 CLLCC
40 CERDIP
WS57C257 16K x 16 CMOS EPROM 55/70 ns 44 CLLCC
WS57C291 2K x 8 CMOS PROM 45/55 ns 24 PDIP
24 CERDIP
™(1)
WS57C291 2K x 8 CMOS RPROM 45/55 ns 28 CLLCC
WS57C291B 2K x 8 CMOS PROM 35/45 ns 24 PDIP
24 CERDIP
T™™(1)
WS57C291B 2K x 8 CMOS RPROM 35/45 ns 28 CLLCC
WS5901 4-Bit CMOS Bit-Slice Processor C,D 40 PDIP
. . 40 CERDIP
WS5910A 12-Bit CMOS Variable Sequencer A 40 PDIP
. . 40 CERDIP
WS5910B 12-Bit CMOS Variable Sequencer B 40 PDIP
64 SDBRZ DIP
WS59016 16-Bit CMOS Bit-Slice Processor C, D 68 PLDCC
68 CLDCC
WS59032 32-Bit CMOS Bit-Slice Processor D E 101 CPGA
68 PLDCC
WS59510 CMOS 16-Bit Multiplier Accumulator 30/40/50 ns 68 CPGA
64 PDIP
. _ . 24 CERDIP
WS59520 CMOS Variable Pipeline Register — 24 PDIP
. - . 24 CERDIP
WS59521 CMOS Variable Pipeline Register — 24 PDIP
— . 68 PLDCC
WS59820 CMOS Bi-Directional Bus Register 23 ns 68 CPGA
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Numerical Listing

NUMERICAL LISTING (Continued)

Controller

PART NUMBER DESCRIPTION SPEED PACKAGE
WSMAP162 128K EPROM/32K SRAM MAP™ Memory 40 ns 40 CERDIP
WSMAP161 128K EPROM/32K SRAM MAP™ Memory 40 ns 40 CERDIP
. 44 CPGA
WSMAP168 128K EPROM/32K SRAM MAP™ Memory 40 ns 44 CLLCC
WSPAC116 CMOS Programmable Stand-Alone 20 MHz 88 CPGA

NOTES: 1) RPROM™: Re-Programmable PROM

CMOS Replacement for Bipolar PROMs

2) LP EPROM: Low Power EPROM
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CROSS REFERENCE

WAFERSCALE INTEGRATION, INC.

AMD ——— WSI FUJITSU wsi
AM275191 WS57C191 MB7138 WS57C191
AM27PS191 WS57C191 MB7138-SK WS57C291
AM275291 WS57C291 MB7142 WS57C43
AM27PS191 WS57C291 MB7144 WS57C49
AM27543 WS57C43
AM27PS43 WS57C43 HARRIS wsi
AM27849 WS57049 HM-76161 WS57C191
AM27S49A WS57C49B HM.76321 WS57043
AM27551 WS57C51 or WS57C518 HM-76641 WS57C49 or WS57C498
AM2901 WS5901
AM2910A WS5910A
AM29520 WS59520 IoT wsI
AM29521 WS59521 IDT39CO1 Ws5901
AM29C101 WS59016* IDT39C10 WS5910A
AM29510 WS59510 IDT49C401 WS59016*
IDT7210 WS59510
ATMEL wsi
27HC64 WS57C64F LDI wsi
27HCE41 WS57C49 or WS57C498 L29C520 WS50520
L29C521 WS59521
CYPRESS ——— WSI
CY7C291 WS57C191 Mmi wslI
CY7C292 WS57C291 6351681 WS57C191 )
oy 70264 WeE7049 6353281 WS57C43 or WS57C438**
CY7C901 WS5901
CY7C910 WS5910A NATIONAL —— WSI
CY7C9101 WS59016* DM875191 WS57C191
CY7C510 WS59510 DM875291 WS57C291
CY7C263 WS57C49B DM875321 WS57C43 or WS57C43B**
CY7C264 WS57C49B
CY7C254 WS57C51 SIGNETICS =—— WSI
N82S191 WS57C191
FAIRCHILD —— WSI N82S191_-3 WS57C291
937511 WS57C191 N82S321 WS57C43
937565 WS57C49 or WS57C49B N82HS321 WS57C43 or WS57C43B**
29F01 WS5901 N82HS641 WS57C49
29F10 WS5910A N27HCB41 WS57C49 or WS57C49B
T.1. wsSi
TBP385166__W WS57C191
TBP38L166__W WS57C191
TBP38SA166__W WS57C191
TBP385166_T WS57C291
TBP38L166_T WS57C291
TBP38SA166__T WS57C291
MILITARY ONLY
AMD ——r== WSI INTEL wsi
AM2764 WS27C64F M2764 WS27C64F
AM27128 WS27C128F M27128 WS27C128F
AM27256 WS27C256F M27256 WS27C256F
M27C64 WS27C64F
M27C128 WS27C128F
M27C256 WS27C256F

.

Functional Equivalent **Available Q1 '88
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=SS5 ORDERING INFORMATION

WAFERSCALE INTEGRATION, INC.

HIGH-PERFORMANCE CMOS PRODUCTS

WS57C————- — S P WmP
—— cmn—
Basic Part Number I .
Manufacturing Process:
(blank) = WSI Standard Commercial Product
Manufacturing Process
M = Military Operating Range
— Temperature: -55 to +125°C
— Voltage: +5 Volts, +10%
CB = Commercial Burned-In (enhanced
commercial reliability)
MB = MIL-STD-883C
—— Package: Window
A = Plastic Pin Grid Array No
B = Ceramic SDBRZD DIP, 0.9” No
C = CLLCC Yes
D = CERDIP, 06" Yes
F = Ceramic Flatpack Yes
G = Ceramic Pin Grid Array No
H = Ceramic Flatpack No
J = PLDCC No
K = CERDIP, 06" No
L = CLDCC No
M = Plastic DIP, 0.9” No
P = Plastic DIP, 0.6" No
S = Plastic DIP, 0.3” No
T = CERDIP, 0.3" Yes
W = Waffle Packed Dice —
X = Ceramic Pin Grid Array Yes
Y = CERDIP, 06” No
Z = CLLCC No
—— Speed:
-35 = 35ns
-55 = 55 ns
-70 = 70 ns

1-21



1-22



A S a—
Y By §—
Y —

WAFERSCALE INTEGRATION, IN




SECTION INDEX

PROGRAMMABLE MEMORY PRODUCTS

PROM Memory:

WS57C191/291 2K X 8 CMOS PROM ... i e 21
WS57C191B/291B 2K x BCMOS PROM . ... 2-5
WS57C45 2K x 8 Registered CMOS PROM . . ... ... ... e, 29
WS57C43B 4K x BCMOS PROM. ... 213
WS57C49 8K x B CMOS PROM. . ...t e e e 217
WS57C498B 8K X BCMOS PROM ... i e e e 2-21

For additional information,
call 800-TEAM-WSI (800-832-6974).
In California, call 415-656-5400.




— e am——
- e —
Y By By F—4
w NN S
3 N

EE-5 5 WS57C191/291

WAFERSCALE INTEGRATION, INC. PRELIMINARY
2K x 8 CMOS PROM
KEY FEATURES

¢ Fast Access Time e Pin Compatible with AM275191/291
— 45 ns and N82S191 Bipolar PROMs

¢ Low Power Consumption e Immune to Latch-Up
— 225 mW Active Power — Up to 200 mA

* Fast Programming e ESD Protection Exceeds 2000V

GENERAL DESCRIPTION

The WS57C191/291 is now available as a PROM. It utilizes the same design as the previously released RPROM™
from WSI. The difference is the PROM version is available in plastic packages and is not re-programmable. The plastic
packaging is ideal for high volume applications which require automatic insertion. The plastic packaging also provides
an economic benefit when compared to a windowed cerdip package. For applications requiring reprogrammability,
contact your WSI sales representative for information on the WSI family of RPROMs.

The WS57C191/291 is a High Performance 16K-bit CMOS PROM. It is manufactured in an advanced CMOS EPROM
process which enables it to operate at bipolar speeds while consuming only 25% of the power of bipolar.

The WS57C191/291’s patented CMOS EPROM technology enables the entire memory array to be fully programmed
and erased prior to.assembly. This capability ensures nearly 100% programming yield. Devices manufactured with
other types of technologies utilize various types of fuses which cannot be tested without permanently programming
the fuse. This results in a relatively high programming fallout at the packaged level.

Other testability features were designed into the 57C191/291 which enable it to be tested for speed after assembly
without programming the memory array. This feature insures that the device will meet all A.C. as well as D.C. data
sheet parameters.

Another feature of the WS57C191/291 is its uniquely designed output structure. When compared with other high speed
devices, the output structure of the W857C191/291 virtually eliminates the introduction of switch related noise into
the system environment.

The WS75C191/291 is configured in the standard Bipolar PROM pinout. The WS57C191 is offered in a 600 mil wide
Dip and the WS57C291 is offered in a 300 mil wide Dip.

PIN CONFIGURATION
AMCre 2a[ Jvee AMre 24[JVee
A2 23[ A, As[]2 23[JA,
A5E3 22 jAg A5C3 22 :]As
Aa 21 gAm A s 21 JAw
A;[]s 20 [ ] CS1/Vpp A [Os 20 [ ] CSTIVep
A.[s 19[Jcs, A[]e 19[Jcs,
a7 18] Jcs, A7 18[Jcs,
A[]s 17[Jo, A 17[Jo,
o,[]e 16 ]0, 0, 16[J0s
0.0 15[ ]0s o,[Jw 15[ ]o,
o,[n 1o, o, [ Jo,
anp [ |12 13[ o, ToP GNo[] 12 13[]0,
PRODUCT SELECTION GUIDE
PARAMETER WS57C191/291-45 WS57C191/291-55
Address Access Time (Max) 45 ns 55 ns
Output Enable Time (Max) 20 ns 30 ns
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WS57C191/291

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with

respectto GND..................... -0.6V to +7V
VPP with respectto GND ........ -0.6V to +14.0V
ESD Protection ........ ... ... ... >2000V

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’l. 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL = 16 mA 04 v
VoH Output High Voltage loy = -4 mA 24
lcci Ve Active Current (CMOS) Notes 1 and 3 Comm| 20 mA
lcce Ve Active Current (TTL) Notes 2 and 3 Comm’l 25
I Input Load Current Viy = 55V or Gnd -10 10 uA
Lo Output Leakage Current Vout = 55V or Gnd 110 10
NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 03V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V|_ < 08V, Vi > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
PARAMETER SYMBOL WS57C191/291-45 WS57C191/291-55 UNITS
MIN MAX MIN MAX

Address to Output Delay tace 45 55

CS to Output Delay tcs 20 30 ns

Output Disable to Output Float tor 20 30

Address to Output Hold toH 0

TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
98Q
ADDRESSES VALID e

B —
——— fpcc

CS1/Vpp

2,01V
(INCLUDING SCOPE
]?: CAPACITANCE)

VI,
OUTPUTS << VALID

—

tor '<_

TIMING LEVELS

Input Levels: 0 and 3V
Reference Levels: 1.5V
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WS57C191/291

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta=25 + 5°C, Vcc=550V % 5%, Vpp=13.5+05V)

PARAMETER SYMBOLS MIN MAX UNIT
Input Leakage Current B

Vin =Vee of Gnd I 10 10 HA
Vpp Supply Current During

Programming Pulse lep 60 mA
Vcc Supply Current (Note 3) lcc 25 mA
Input Low Level ViL -0.1 0.8 Y
Input High Level ViH 2.0 Vee +0.3 \
Output Low Voltage During Verify

(loL = 16mA) Vou 045

Output High Voltage During Verify

(on = — 4mA) Vou 2.4 \

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta=25 = 5°C, Voc=5.50V + 5%, Vpp=135x05V)

PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 2 30 ns
Data Set Up tos 2 us
Program Pulse Width  (Note 6) tew 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time trr 1 us

NOTE: 6) For programmers utilizing a one shot programming pulse, a 10 ms pulse width should be used.

PROGRAMMING WAVEFORM

Vin
ADDRESSES >< ADDRESS STABLE
Vi
Vin
DATA }( | DATA IN >— DATA OUT
Vi

—| tor | tps |w— | tow > | toy — tcs
Vep
Vin
CS1/Vpp /
[
tae tar
Vin
CS2/CS3
Vi

2-3



WsS57C191/291

PROGRAMMING

Upon delivery from WaferScale Integration, Inc., the
WS57C191/291 has all 2048x8 bits in the “1,” or high state. “0’s”
are loaded into the WS57C191/291 through the procedure of
programming.

Programming is performed by raising V¢ to 5.75V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is

ORDERING INFORMATION

then verified by temoving the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS
Data I/0O Unipak 2 or 2B, family/pinout code 7B/21; WSI’s
MagicPro™ IBM PC Compatible Engineering Programmer.

OPERATING wsi
PART NUMBER Sl::.sE)D PA.E\'{(::E gﬁiﬁﬁé TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C191-45P 45 24 Pin PDIP, 06" P2 Comml Standard
WS57C291-45S 45 24 Pin PDIP, 0.3" S Comm’l Standard
WS57C191-55P 55 24 Pin PDIP, 06" P2 Comml Standard
WS57C291-558 55 24 Pin PDIP, 03" St Comml Standard
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= = WS57C191B/291B

WAFERSCALE INTEGRATION, INC. ADVANCE INFORMATION
2K x 8 CMOS PROM
KEY FEATURES

e Ultra-Fast Access Time e Pin Compatible with AM27S191/291
— 35ns and N82S191 Bipolar PROMs

* Low Power Consumption * T?;gezct)g rkthh'Up
— 225 mW Active Power — ESD Protection Exceeds 2000V

¢ Fast Programming ¢ Plastic Dip Package

GENERAL DESCRIPTION

The WS57C191B/291B is an extremely HIGH PERFORMANCE 16K Electrically Programmable Read Only Memory.
It is specifically designed to replace bipolar PROMs in existing applications.

The WS57C191B/291B is manufactured using WSI’s patented CMOS EPROM technology. As a result, the entire memory
array can be fully programmed and erased prior to assembly. This capability ensures nearly 100% programming yield.
Devices manufactured with other types of technologies utilize various types of fuses which cannot be tested without
permanently programming the fuse. This results in relatively high programming fallout when compared to a WSI PROM.

Other testability features were designed into the WS57C191B/291B which enable it to be tested for speed after assembly
without programming the memory array. This capability insures that the product will meet all A.C. as well as DC.
data sheet parameters.

Another feature of the WS57C191B/291B is its uniquely designed output structure. When compared with other high
speed devices, the output structure of the WS57C191B/291B virtually eliminates the introduction of switch related noise
into the system environment.

The WS57C191B/291B is configured in the standard Bipolar PROM pinout. The WS57C191B is offered in a 600 mil
wide Dip and the WS57C291B is offered in a 300 mil wide Dip.

PIN CONFIGURATION

A e 24 JVee A [Jre 24[ JVee
A2 23[7]a, A2 23[]A,
as[]s 22[ ]A, A3 22["]A,
A 21 Jay Aa[: 4 21[JAq
A5 20[ ] CSIIVee a[]s 20 [ ] CSivee
A[]s 19[ ]cs, A [e 19[Jcs,
a7 18[]cs, A7 18[]cs,
A]s 17[Jo, A [ 17{Jo,
o []e 18] Jos 0 []o 160
010 15[ ]0; o] 15[ Jos
o[ 1 4[]0, o[ n 1u[Jo,
GND [ |12 13[]0, TOP GND[]12 13[]0,
PRODUCT SELECTION GUIDE
PARAMETER WS57C191B/291B-35 WS57C191B/291B-45
Address Access Time (Max) 45 ns 55 ns
Output Enable Time (Max) 20 ns 30 ns
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WS57C191B/291B

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . .. ....... -65° to +150°C
Voltage on any pin with

respecttoGND .............. -06V to +7V
Vpp with respect to GND ... .. ... -06V to +14V
ESD Protection .. .................... >2000V

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’| 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may
cause permanent damage to the device. This is a
stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of
time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loL = 16 mA 04 v
Vou Output High Voltage lon = -4 mA 24
lect V¢ Active Current (CMOS) Notes 1 and 3 Comm’l 30 mA
lcce Vec Active Current (TTL) Notes 2 and 3 Comm’l 40
Iy Input Load Current Vin = 55V or Gnd -10 10 1A
o Output Leakage Current Vout = 55V or Gnd -10 10

NOTES: 1) CMOS inputs: GND + 03V or Voo + 0.3V. 3) A.C. Power component adds 3 mA/MHz.

2) TTL inputs: V), < 08V, Vi > 2.0V.

AC READ CHARACTERISTICS Over Operating Range. (See Above)

WS57C191B/291B-35 | WS57C191B/291B-45
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
Address to Output Delay tace 35 45
CS to Output Delay tcs 20 20 ns
Output Disable to Output Float tor 20 20
Address to Output Hold toH 0 0
TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
98Q
ADDRESSES VALID X 2.01V
- toe — 0] g, | D.UT. 20pF
(INCLUDING SCOPE
I AND JIG
S Vpe —L— CAPACITANCE)
tes [ TIMING LEVELS
27 5 ? >
OuTPUTS AN Input Levels: 0 and 3V
e Reference Levels: 1.5V
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WsS57C191B/291B

PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, = 25 + 5°C, Voc = 550V + 5%, Vpp = 135 + 05V)

PARAMETER SYMBOLS MIN MAX UNIT
Input Leakage Current
Vi = Ve or Gnd u 10 10 nA
Vpp Supply Current During
Programming Pulse lep 60 mA
Ve Supply Current (Note 3) lec 25 mA
Input Low Level Vi -0.1 08 Vv
Input High Level Viy 20 Ve +0.3 \
Output Low Voltage During Verify
(o, = 16 mA) VoL 0.45 Vv
Output High Voltage During Verify
(o = —4 mA) Vo 24 \

NOTE: 4) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (T, = 25 + 5°C, Vo = 550V + 5%, Vpp = 135 + 05V)

PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 2 30 ns
Data Set Up tos us
Program Pulse Width (Note 5) tew 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tre 1 us

NOTE: 5) For programmers utilizing a one shot programming pulse, a 10 ms pulse width should be used.

PROGRAMMING WAVEFORM

Vim
ADDRESSES X ADDRESS STABLE
Vi
|¢ s ’{
Vin
DATA }_< | DATA IN DATA OUT
Vie
—»| toF —»| tps |- <——lpw>‘ | ton —{ tcs

Vep
Vin

CS1/Vpp /
A\

tar trr

Vin

CS2/Cs3
vlL
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WS57C191B/291B

PROGRAMMING

Upon delivery from WaferScale Integration, Inc., the
WS57C191B/291B has all 2048x8 bits in the “1,” or high state.
“0’s” are loaded into the WS57C191B/291B through the pro-
cedure of programming.

Programming is performed by raising V¢c to 5.75V, disabling
the outputs, addressing the byte to be programmed, presenting
the data to be programmed onto the data pins, and applying
a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then

ORDERING INFORMATION

verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 pF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS
Data 1/0 Unipak 2 or 2B, family/pinout code 7B/21; WSI’s
MagicPro™ IBM PC Compatible Engineering Programmer.

OPERATING wsi
PART NUMBER s:’g" PA%‘;}EGE ;gimﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C191B-35P 35 24 Pin PDIP, 06" P2 Comml Standard
WS57C291B-35S 35 24 Pin PDIP, 0.3" S Comm’l Standard
WS57C191B-45P 45 24 Pin PDIP, 0.6" P2 Comm’| Standard
WS57C291B-455 45 24 Pin PDIP, 03" st Comml Standard
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= s
WAFERSCALE INTEGRATION, INC. ADVANCE INFORMATION
HIGH-SPEED 2K x 8 REGISTERED CMOS PROM
KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S45 and

— 20 ns Setup CY7C245

— I

10 ns Clock to Output . « Immune to Latch-Up

¢ Low Power Consumption — Up to 200 mA

— 225 mW Active Power
« Fast Programming e ESD Protection Exceeds 2000V
¢ Programmable Synchronous or ¢ Programmable Asynchronous

Asynchronous Output Enable Initialize Register

GENERAL DESCRIPTION

The WS57C45 is an extremely HIGH PERFORMANCE 16K Registered CMOS PROM. It is a direct drop-in replace-
ment for such devices as the AM27S45 and CY7C245.

To meet the requirements of systems which execute and fetch instructions simultaneously, an 8-bit parallel data register
has been provided at the output which allows PROM data to be stored while other data is being addressed.

An asynchronous initialization feature has been provided which allows a user programmable 2049th word to be placed
on the outputs independent of the system clock. This feature can be used to force an initialize word or provide a
preset or clear function.

A further advantage of the WS57C45 over Bipolar PROM devices is the fact that it utilizes a proven EPROM technology.
Unlike devices which cannot be erased, every WS57C45 is 100% tested with worst case test patterns, switching
characteristics, and functionality before assembly.

PIN CONFIGURATION

P Dip CerDip
Y S

A7 [1e 24 Ve A |10 24 [V

As (]2 23[] A Ag[2 23| ]Ag

As[ |3 22 A, As[]3 22 [ A,

A a 21 Ay Ada 21 ] Ay

As(]s 20 ] iNIT As[]s 20 [} iNIT

Al 19 [ ] OE/OE; A6 19 [] OE/OE,

A7 18[]cp A7 18[]cP

A[s 17[10; A8 1710,

0 []9 1610 0,9 16 [ 106

010 15[]0s 0410 15105

011 14[]0, 0[] 11 14[]0,4

GND [ 12 13[7]0, GND[ |12 13[]0;
TOP
PRODUCT SELECTION GUIDE

PARAMETER WS57C45-20 WS57C45-25 WS57C45-35
Address Access Time (Max) 20 ns 25 ns 35 ns
Output Enable Time (Max) 10 ns 12 ns 15 ns
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WS57C45

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature ..........
Voltage on any pin with

-65°C to +150°C

respectto GND..................... -0.6V to +7V
VPP with respectto GND ........ -0.6V to +14.0Vv
ESD Protection .............ccoiiiiinnn. >2000V
OPERATING RANGE
Range Temperature Vce
Comm’l. 0° to +70°C +5V * 5%
Military -55° to +125°C +5V + 10%

*Notice: Stresses above those listed here may
cause permanent damage to the device. This is a
stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of
time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See above)

SYMBOL | PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loL= 16mA 0.4
VoH Output High Voltage loH= —4mA 2.4 Y
. Comm'’l. 30
lect Vcc Active Current (CMOS) | Notes 1 and 3 —
Military 35 mA
. Comm’l. 40
lcc2 Vce Active Current (TTL) Notes 2 and 3 —
Military 40
ILi Input Load Current Vin = 5.5V or Gnd -10 10 uA
Lo Output Leakage Current Vout = 5.5V or Gnd -10 10
NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V). < 08V, V|y > 20V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
PARAMETER SYMBOL WS57C45-20 | WS57C45-25 | WS57C45-35 UNITS
MIN | MAX | MIN | MAX | MIN | MAX
Address Setup to Clock HIGH tsa 20 25 35
Address Hold From Clock HIGH tha 0 0 0
Clock HIGH to Valid Output tco 10 12 15
Clock Pulse Width tewe 12 15 20
OEg Setup to Clock HIGH tsoeg 10 12 15
OEg Hold From Clock HIGH thoEg 5 5 5 ns
Delay From INIT to Valid Output ol 20 20 20
INIT Recovery to Clock HIGH tay 15 15 20
INIT Pulse Width towi 15 15 20
Active Output From Clock HIGH tze 15 15 20
Inactive Output From Clock HIGH thze 15 15 20
Active Output From OE LOW t z0e 15 15 20
Inactive Output From OE HIGH thzoe 15 15 20
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WS57C45

TEST LOAD (High Impedance Systems) TIMING LEVELS

97.5Q

Input Levels: 0 and 3V
2.01v
ouT Reference Levels: 0.8 and 2.0V

30 pF
(INCLUDING SCOPE
I JIG

AND
—= CAPACITANCE)

AC READ TIMING DIAGRAM

[*tha tsa —'1"' tha
Ag-Aqg
tsoe T tHoeg ts0Es T+ tHoe
o, 111
tsoe*thok j

S\ B Y ,Ztm AT

towe = towc e

N\ Y
000 X 11 \ % —‘@
F—tco —| [ thze —1 —tize — e—tco F&Em_
OE

ta

i;l

5

PROGRAMMERS
Data /0 Unipak 2 or 2B; WSI’s MagicPro™ IBM PC Compatible Engineering Programmer.

ORDERING INFORMATION

OPERATING wsi
PART NUMBER s';f;" PACKIGE PO C= | TEMPERATURE | MANUFACTURING

RANGE PROCEDURE
WS57C45-20S 20 24 Pin Plastic DIP, 0.3" S1 Comm’l Standard
WS57C45-20K 20 24 Pin CERDIP, 0.3” K1 Comm’l Standard
WS57C45-25S 25 24 Pin Plastic DIP, 0.3" S Comm’l Standard
WS57C45-25K 25 24 Pin CERDIP, 0.3” K1 Comm’l Standard
WS57C45-25KMB 25 24 Pin CERDIP, 0.3" K1 Military MIL-STD-883C
WS57C45-35S 35 24 Pin Plastic DIP, 0.3” S1 Comm’l Standard
WS57C45-35K 35 24 Pin CERDIP, 0.3" K1 Comm’l Standard
WS57C45-35KMB 35 24 Pin CERDIP, 0.3” K1 Military MIL-STD-883C
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WS57C43B
ADVANCE INFORMATION

WAFERSCALE INTEGRATION, INC.
4K x 8 CMOS PROM
KEY FEATURES
s Ultra-Fast Access Time ¢ Pin Compatible with AM27S43
— 35ns

and N82S321 Bipolar PROMs

¢ Immune to Latch-Up
— Up to 200 mA

¢ Available in 300 Mil Dip

¢ Low Power Consumption
— 300 mW Active Power (20 MHz)

¢ Fast Programming

GENERAL DESCRIPTION

The WS57C43B is now available as.a PROM: it utilizes the same desngn as the previously released RPROM™ from
WSI. The difference is the PROM version. is available in plastic packages and is not re-programmable. The plastic
packaging is ideal for high volume appheatlons which fequire automatic insertion. The plastic packaging also provides
an economic benefit when compared to awmdowed cerdip package. For applications requiring reprogrammability,
contact your WSI sales representative for information on the WSI family 'of RPROMs. =

The WS57C43B is a High Performance 32K-bit CMOS PROM It is: manufactured in an édvanced CMOS EPROM
process which enables it to operate at bipolar: speeds while censurmng only 259.0f the power of bipolar.

The WS57C43B $"patented CMOS EPROM tec nblogy enables the entire memory array to be fully-programmed and
erased prior to assembly. This capability ensures nearly 100% programming yield: Devices manufactured with other
types of technologies u ‘various types of fuses which cannot be tested WlthGut permanently programmmg the

fuse. This results in a felatlvely high programmlng fallout at the packaged level.
Other testablhty features were desugeaed mto the W857C43B wmch enable itto be tested for speed after assembly

sheet parameters

The WS57C43B is

which are currently usmg ‘Bipolar PROMs. It also uses the same programming algorithm as its predecessor the
WS57C43. :

PIN CONFIGURATION

afe 24 [ Jvec AMC1e 26 ]vee
A2 23[]A, A2 23[]As
Ascg 22[]A, As[]s 22[ A,
A 4 2 DAm A4E 4 21 DAm
A,EC-‘— 5 20 [ ] C81Vee A5 20 ] TSIV
A o[ Jes, A ) gcs2
a7 18[Jcs, A 18 Jcs,
A [s w7[Jo, A[]e 17[Jo,
o, []o 16] ]Og o, []e 16[Jos
o[ 15[ )0 O.E 10 15[ Jos
o, [ 14 %o. o[ 1n 1[]o,
aNo [ ]2 13 Do, TOP GNDE 12 13[Jo,

PRODUCT SELECTION GUIDE

PARAMETER WS57C43B-35 WS57C43B-45 WS57C43B-55
Address Access Time (Max) 35 ns 45 ns 55 ns
Output Enable Time (Max) 25 ns 20 ns 25 ns
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WsS57C43B

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . .. ....... —-65° to +150°C
Voltage on any pin with

respectto GND .............. -06V to +7V
Vpp with respect to GND . ... .. .. -06V to +14V
ESD Protection. . .................... >2000V

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loo = 16 mA 0.4 v
VoH Output High Voltage lon -4 mA 24
Icc Vcc Active Current (CMOS) Notes 1 and 3 Comm('| 30 mA
lec2 Vcc Active Current (TTL) Notes 2 and 3 Comm’l 40
I Input Load Current Vin = 55V or Gnd -10 10 uA
o Output Leakage Current Vout = 55V or Gnd -10 10

NOTES: 1) CMOS inputs: GND + 0.3V or Vo + 0.3V. 3) A.C. Power component adds 3 mA/MHz.

2) TTL inputs: V, < 08V, V), > 20V.

AC READ CHARACTERISTICS Over Operating Range. (See Above)

AC READ TIMING DIAGRAM

WS57C43B-35 | WS57C43B-45 | WS57C43B-55
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX MIN MAX
Address to Output Delay tacc 35 45 55
CS to Output Delay tcs 20 25 25 ns
Output Disable to Output Float tor 20 25 25
Address to Output Hold ton 0 0
TEST LOAD

(High Impedance Test Systems)

98Q

ADDRESSES P VALID X

201V
D.UT.
[ —

-« thee ——> 30pF
Ace > tou I(m'c):l.uome SCOPE
AND JIG
_ —L CAPACITANCE)
cs
s |€—
OUTPUTS V7% T TIMING LEVELS
-t |<_ Input Levels: 0 and 3V

Reference Levels: 1.5V
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WsS57C43B

PROGRAMMING INFORMATION

DC CHARACTERISTICS (Ta=25 +

5°C, Vcc=5.50V = 5%, Vpp=13.5+0.5V)

PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _
Vin =Vee or Gnd i 10 10 uA
Vpp Supply Current During
Programming Pulse lep 60 mA
Vce Supply Current (Notes 2 and 3) lce 30 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vee +0.3 v
Output Low Voltage During Verify
(loL = 16mA) Vo 0.45
Output High Voltage During Verify
(lon = -4mA) Von 2.4 \
NOTES: 5) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (Ta=25 + 5°C, Vcc=5.50V = 5%, Vpp=13.5+0.5V)
PARAMETER SYMBOLS MIN. TYP MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 30 ns
Data Set Up tos 2 us
Program Pulse Width tew 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tes 30 ns
Vpp Rise and Fall Time tre 1 us

PROGRAMMING WAVEFORM

NOTES: A single shot progrémming algorithm should use one 10 ms pulse.

Vin
ADDRESSES ><
Vi

ADDRESS STABLE

Vin
DATA |
Vi

DATA IN

Viu
CS1/Vpp /
Vi

< thw |

l— tpy — tcs

D DATA OUT

Ccs2
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ws57C43B

PROGRAMMING

Upon delivery from WaferScale Integration, Inc., the WS57C43B
has all 4096 x 8 bits in the ‘“1,” or high state. “0’s” are loaded
into the WS57C43B through the procedure of programming.

Programming is performed by raising Vgc to 55V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-

ORDERING INFORMATION

grammed byte as in the read operation. A 0.1 pF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS

Data 1/0 Unipak 2 or 2B, software version 11 or later, family/
pinout code 7B/63; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER Sl(’:sE)D PA.IC.:J{(:EG E gﬁi’;ﬁﬁg TEMPERATURE MANUFACTURING
RANGE PROCEDURE
WS57C43B-35S 35 24 Pin PDIP, 0.3" S1 Comm’l Standard
WS57C43B-35P 35 24 Pin PDIP, 0.6” P2 Comm’l Standard
WS57C43B-45S 45 24 Pin PDIP, 0.3” S1 Comm’l Standard
WS57C43B-45P 45 24 Pin PDIP, 0.6” P2 Comm’l Standard
WS57C43B-55S 55 24 Pin PDIP, 0.3” St Comm’l Standard
WS57C43B-55P 55 24 Pin PDIP, 06" P2 Comm’l Standard
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4 WS57C49
WAFERSCALE INTEGRATION, INC.

8K x 8 CMOS PROM

KEY FEATURES
¢ Very-Fast Access Time ¢ Pin Compatible with AM27S49
— 55 ns and MB7144 Bipolar PROMs
e Low Power Consumption * '_""S:?oezég rI;:tch-Up
— 300 mW Active Power (Full Speed) — ESD Protection Exceeds 2000V
e Fast Programming * Plastic Dip Package

GENERAL DESCRIPTION

The WS57C49 is an extremely HIGH PERFORMANCE 64K Electrically Programmable Read Only Memory. It is
specifically designed to replace bipolar PROMs in existing applications.

The WS57C49 is manufactured using WSI’s patented CMOS EPROM technology. As a result, the entire memory array
can be fully programmed and erased prior to assembly. This capability ensures nearly 100% programming yield.
Devices manufactured with other types of technologies utilize various types of fuses which cannot be tested without
permanently programming the fuse. This results in relatively high programming fallout when compared to a WSI PROM.

Other testability features were designed into the WS57C49 which enable it to be tested for speed after assembly
without programming the memory array. This capability insures that the product will meet all A.C. as well as D.C.
data sheet parameters.

The WS57C49 is configured in the standard Bipolar PROM pinout which provides an easy upgrade path for systems
which are currently using Bipolar PROMs.

PIN CONFIGURATION

A [ Jr1e 24 JVee
Ag 2 23 Ag
As[Cs 22[ A,
A s 21[ Ay,
A5 20| ] TSIV
A (e 19 JAn
A7 18] JAn
A []s 17[]o,
0,[|9 16[ O,
0,10 15[ )05
0,1 [ Jo,
Top R 13[]0,
PRODUCT SELECTION GUIDE
PARAMETER WS57C49-55 WS57C49-70
Address Access Time (Max) 55 ns 70 ns
Output Enable Time (Max) 20 ns 25 ns
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WS57C49

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . ......... —65° to +150°C
Voltage on any pin with

respectto GND .............. -06V to +7V
Vpp with respect to GND ... ... .. -06V to +14V
ESD Protection . ..................... >2000V

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loo = 16 mA 04 v
VoHr Output High Voltage lon = -4 mA 24
lect Vcc Active Current (CMOS) Notes 1 and 3 Comm'| 20 mA
lecz Vec Active Current (TTL) Notes 2 and 4 Comm’l 25
I Input Load Current Vin = 55V or Gnd -10 10 WA
Lo Output Leakage Current Vout = 55V or Gnd -10 10

NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 03V.
2) TTL inputs: V) < 08V, V| > 2.0V.

3) AC. Power component adds 3 mA/MHz.

AC READ CHARACTERISTICS Over Operating Range. (See Above)

WS57C49-55 WS57C49-70
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay tace 55 70
CS to Output Delay tcs 20 25 ns
Output Disable to Output Float tor 20 25
Address to Output Hold ton 10 10
TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
98Q
ADDRESSES VALID < 2oV
— e —— 2 o D.UT. 30pF
(INCLUDING SCOPE
I AND JIG
[ —— CAPACITANCE)
tes [ TIMING LEVELS
OUTPUTS <& vauo Input Levels: 0 and 3V
—

tor Reference Levels: 1.5V
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WS57C49

PROGRAMMING INFORMATION

DC CHARACTERISTICS (T, = 25 + 5°C, Vg = 550V + 5%, Vpp = 135 + 05V)

PARAMETER SYMBOLS MIN MAX UNIT
Input Leakage Current
VIN = VCC or Gnd ILI -10 10 LI,A
Vpp Supply Current During
Programming Pulse lep 60 mA
Ve Supply Current (Notes 2 and 3) lec 25 mA
Input Low Level Vi -0.1 08 \
Input High Level Vi 20 Ve +0.3 \"
Output Low Voltage During Verify
(oL = 16 mA) VoL 0.45 \Y
Output High Voltage During Verify
(lon = —4 mA) Von 24 Vv
NOTE: 4) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (T, = 25 + 5°C, Voo = 550V + 5%, Vpp = 135 + 05V)

PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 30 ns
Data Set Up tps 2 us
Program Pulse Width thw 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tre 1 us

NOTE: Single shot programming algorithms should use one 10 ms pulse per word.

PROGRAMMING WAVEFORM

vIH

ADDRESSES ADDRESS STABLE

e X

*‘ tas
Vin
DATA >_< | DATA IN
Vi
—»| tor | tps |w— | tpw > l— tpy
Vep
Vin
CS1/Vpp /
Vi
tre tre

— tes

>—< DATA OUT




Ws57C49

PROGRAMMING

Upon delivery from WaferScale Integration, Inc., the WS57C49
has all 8192x8 bits in the “1,” or high state. “‘0’s” are loaded
into the WS57C49 through the procedure of programming.

Programming is performed by raising V¢ to 55V, disabling
the outputs, addressing the byte to be programmed, presenting
the data to be programmed onto the data pins, and applying
a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-

ORDERING INFORMATION

grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS

Data I/0 Unipak 2 or 2B, software version 9 or later, family/
pinout code 3C/67; WSI’s MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsl
PART NUMBER s':f;" PA%'{(:EGE gﬁimﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C49-55P 55 24 Pin PDIP, 06" P2 Comml Standard
WS57C49-70P 70 24 Pin PDIP, 0.6” P2 Comm’l Standard
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= = WS57C49B
WAFERSCALE INTEGRATION, INC. ADVANCE INFORMATION

8K x 8 CMOS PROM

KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S49
— 35ns and MB7144 Bipolar PROMs
¢ Low Power Consumption i
— 300 mW Active Power (20 MHz) ¢ IEHS; :’(\)e2(t)g ;:ICh Up

* Fast Programming « Available in 300 Mil Dip

GENERAL DESCRIPTION

The WS57C49B is now available as a PROM. It utilizes the same design as the previously released RPROM™ from
WSI. The difference is the PROM version is available in plastic packages and is not re-programmable. The plastic
packaging is ideal for high volume applications which require automatic insertion. The plastic packaging also pro-
vides an economic benefit when compared to a windowed cerdip package. For applications requiring reprogrammability,
contact your WSI sales representative for information on the WSI family of RPROMs.

The WS57C49B is a High Performance 64K-bit CMOS PROM. It is manufactured in an advanced CMOS EPROM
process which enables it to operate at bipolar speeds while consuming only 25% of the power of bipolar.

The WS57C49B’s patented CMOS EPROM technology enables the entire memory array to be fully programmed and
erased prior to assembly. This capability ensures nearly 100% programming yield. Devices manufactured with other
types of technologies utilize various types of fuses which cannot be tested without: permanently programming the
fuse. This results in a relatively hlgh programming_fallout at the packaged level.

Other testability features were des:gned into the WS57C49B which enable it to be tested for speed after assembly
without programming the memory array. This capabllny msures that the device wm meet all A.C. as well as D.C. data
sheet parameters.

Another feature.of the WS57C49B is lts umquely des1gned eutput structure, When compared with other high-speed
devices, the output structure of the W357C4QB wrtually eliminates the mtroduct:on of switch-related noise into the
system environment.

The WS57C49B i is conflgljred inthe standard Blpolar PROM pinout which provides an easy upgrade path for systems
which are currently using Bipolar PROMs.

PIN CONFIGURATION
aCre 24 Jvee Ao 2a[ JVec
As[]2 23[]A, A2 23[ A
as[]s 22[ A, As[s 22["]A
A s 21[ JA, A s 21[ JAw
A5 20 [ ]CSIIVpp A [ 20 [ ] TSIV
A e 19 ]cs, A e 19 Jcs,
A7 18] ]cs; A7 18] Jcs,
A8 17 :]o, Augs 17[Jo,
0[]e 16| 0 0,[]s 6] Jo,
o[ 15[]os 0,10 15[ Jog
o,[n 1u[Jo, 0,1 u[Jo,
aNo [ 12 13[Jo, ToP aNp |12 13[Jo,
PRODUCT SELECTION GUIDE
PARAMETER WS57C49B-35 WS57C49B-45
Address Access Time (Max) 35 ns 45 ns
Output Enable Time (Max) 20 ns 25 ns
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Ws57C49B

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with

respect to GND..................... -0.6V to +7V
VPP with respectto GND ........ -0.6V to +14.0V
ESD Protection ..............ciiiiiia.. >2000V
OPERATING RANGE
RANGE TEMPERATURE Vee
Comm’l 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loo = 16 mA 04 v
Vou Output High Voltage loy = -4 mA 24
lcct Vcc Active Current (CMOS) Notes 1 and 3 Comm‘l 30 mA
leca Vcc Active Current (TTL) Notes 2 and 3 Comm’l 40
Iy Input Load Current VN = 55V or Gnd -10 10 uA
Lo Output Leakage Current Vout = 55V or Gnd -10 10
NOTES: 1) CMOS inputs: GND + 0.3V or Vg + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V) < 08V, V} > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C49B-35 WS57C49B-45
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX

Address to Output Delay tacc 35 45

CS to Output Delay tcs 20 20 ns

Output Disable to Output Float tor 20 20

Address to Output Hold ton 0 0

TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
980
ADDRESSES P VALID 201V
< " > DUT.
e >t [ ﬁgl?;iuome SCOPE
I AND JIG
&= —L— CAPACITANCE)
ﬁ tes  |w-—
OUTPUTS <<J VALID TIMING LEVELS
— tye |e— Input Levels: 0 and 3V
Reference Levels: 1.5V
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WS57C49B

PROGRAMMING INFORMATION

DC CHARACTERISTICS (T, = 25 + 5°C, Vgg = 550V + 5%, Vpp = 135 + 05V)

PARAMETER SYMBOLS MIN. MAX. UNIT
{/r: Sli \L/gzkggzsgrrent Iy -10 10 pA
Vpp Supply Current During pp 60 mA
Programming Pulse

Vec Supply Current (Notes 2 and 3) lce 35 mA
Input Low Level Vi -0.1 0.8 v
Input High Level Vin 2.0 Vcc+0.3 v
fl)gtp:alétr)nv;)\/oltage During Verify VoL 0.45 v
Output High Voltage During Verify Vou 2.4 v
(loH = —4mA)

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta =25+5°C, Vcc = 5.5V * 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time toF 30 ns
Data Setup tos 2 us
Program Pulse Width tpw 1 3 10 ms
Data Hold Time tDH 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

NOTE: A single shot programming algorithm should use one 10 ms pulse.

PROGRAMMING WAVEFORM

Vin
ADDRESSES X ADDRESS STABLE
vlL

‘* tas
vl“
DATA >—< | DATA IN DATA OUT
Vi

—»| tor [@—  —| tps |w— | tow > < tpy — tcs

Vi

CS1/Vpp /
Vi

tae trr
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WS57C498

PROGRAMMING

Upon delivery from WaferScale Integration, Inc., the WS57C49B
has all 8192 x 8 bits in the “1,” or high state. “0’s"” are loaded
into the WS57C49B through the procedure of programming.

Programming is performed by raising V¢ to 55V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-

ORDERING INFORMATION

grammed byte as in the read operation. A 0.1 pF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS

Data I/O Unipak 2 or 2B, software version 9 or later, family/pinout
code 3C/67; WSI's MagicPro™ IBM PC Compatible Engineer-
ing Programmer.

OPERATING wsi

PART NUMBER s'(’fs'ib PATC.’#}EGE gﬁimﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE

WS57C49B-35S 35 24 Pin PDIP, 0.3” S1 Comm’l Standard

WS57C49B-35P 35 24 Pin PDIP, 06" P2 Comm'l Standard

WS57C49B-458 45 24 Pin PDIP, 03" St Comml Standard

WS57C49B-45P 45 24 Pin PDIP, 06" P2 Comm'l Standard
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SECTION INDEX

RE-PROGRAMMABLE MEMORY PRODUCTS

RPROM Memory:

WS57C191/291
WS57C191B/291B
WS57C45
WS57C43
WS57C43B
WS57C49
WS57C49B
WS57C51
WS57C51B

EPROM Memory (x8):

WS27C64F
WS57C64F
WS27C128F
WS57C128F
WS27C256F
WS57C256F (~55)
WS57C256F (~35)
WS27C256L
WS27C256F
WS27C512F
WS27C010L
WS57CO10F

EPROM Memory (x16):

WS57C65
WS57C66
WS57C257
WS57C210F

2K x 8 CMOS RPROM ... .t e e e 3-1
2K x 8 CMOS RPROM . ...t e e e 35
2K x 8 Registered CMOS RPROM. . .. ... . . e e 39
4K x 8 CMOS RPROM . .. ... e e 313
4K x 8 CMOS RPROM .. ... e e 317
8K x 8 CMOS RPROM .. ... e 3-21
8K x 8 CMOS RPROM . ... it e e 3-25
16K x 8 CMOS RPROM . ... i e e e e e e e 3-29
16K x 8 CMOS RPROM . ... e e e e 3-33
8K x 8 CMOS EPROM (Mil) ... .ot e 3-37
8K x 8 CMOS EPROM .. ... e 3-41
16K x 8 CMOS EPROM (Mil) . .. ... e 3-45
16K x 8 CMOS EPROM ... . 3-49
32K x 8 CMOS EPROM (Mil) . ... .. e 3-53
32K x 8 CMOS EPROM ... . e 3-57
32K x 8 CMOS EPROM ... ... 3-61
32K x 8 CMOS EPROM . . ... 3-65
32K x 8 CMOS EPROM . . ... 3-69
64K x 8 CMOS EPROM . ... . i e 373
128K x 8 CMOS EPROM ............ ... ... ... .. ... e 377
128K x 8 CMOS EPROM . ... .. e 3-83
4K x 16 CMOS EPROM . ... 3-87
4K x 16 Muxed CMOS EPROM .. ... ... . e 3-91
16K x 16 CMOS EPROM ... ... 3-97
64K x 16 CMOS EPROM. . ... e 3-101

Mappable Memory Products:

WSMAP162/WSMAPT6T MAP™ MeMOIY .. ..ottt ettt e et et e e e e e e e 3-105
WSMAPTE8 MAP™ MEMOIY . . . . . ittt et et e e e e e e e e e e e e e e e e 3115

For additional information,
call 800-TEAM-WSI (800-832-6974).
In California, call 415-656-5400.
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IES S = WS57C191/291

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 2K x 8 CMOS RPROM™

KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible With AM27S191/291
— 45 ns and N82S191 Bipolar PROMs
¢ Low Power Consumption ¢ Immune to Latch-Up
— 225 mW Active Power — Up to 200 mA
¢ Fast Programming e ESD Protection Exceeds 2000V

GENERAL DESCRIPTION

The WS57C191/291 is an extremely HIGH PERFORMANCE 16K UV Erasable Electrically Re-Programmable Read
Only Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM speeds
while consuming only 25% of the power of its Bipolar counterparts.

A further advantage of the WS57C191/291 over Bipolar PROM devices is the fact that it utilizes a proven EPROM
technology. This allows the entire memory array to be tested for switching characteristics and functionality after
assembly. Unlike devices which cannot be erased, every WS57C191/291 is 100% tested with worst case test patterns
both before and after assembly.

Another feature of the WS57C191/291 is its uniquely designed output structure. When compared with other high speed
devices, the output structure of the WS57C191/291 virtually eliminates the introduction of switch related noise into
the system environment.

The WS57C191/291 is configured in the standard Bipolar PROM pinout. The WS57C191 is offered in a 600 mil wide
Dip and the WS57C291 is offered in a 300 mil wide Dip. Both are offered in a Leadless Ceramic Chip Carrier.

PIN CONFIGURATION

As As A; NC Vo Ay Ag
ArL_|1 ~ 24[]vee T T T T Tt
140131 121 [1) 12811271 1261 "\
A2 23[ ]As Lded Ly jCacaca )
29 Ld -
A5E 3 22 :]A9 A5, :"’_54 A
A []a 21 JAy A[82 T3] csiv,,
A [j 5 20 [_] TSI, L _ _
3 :’ PP A7 r5cs,
-d [ =
A []e 19[_]cs, - -]
A als] T322]cs,
(17 18 Jcs, ;_ 22
- -
A s 17[]o; Al 9 L21 [N
= el e [@ Lo,
o_|10 15[ ]0s - h
O o o iy
o[ |n 1u[]o, FACaCaracaraea
1
GND [ |12 13[]0s N2 {131 114) 115) 116 117} 118y /7

0, 0, & NC 05 O, O
D

PRODUCT SELECTION GUIDE

PARAMETER WS57C191/291-45 WS57C191/291-55
Address Access Time (Max) 45 ns 55 ns
Output Enable Time (Max) 20 ns 30 ns
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WS57C191/291

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with
respect to GND..................... -0.6V to +7V

VPP with respectto GND ........ -0.6V to +14.0V

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.

ESD Protection ............ccvviiiiinnn. >2000V Exposure to gbsolute. maximum rating c_onditign; _for
extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vce
Comm’l. 0° to +70°C +5V * 5%
Military -55° to +125°C +5V £ 10%
DC READ CHARACTERISTICS Over Operating Range. (See above)
SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loL= 16mA 04
Vv
VoH Output High Voltage loH=—-4mA 2.4
. Comm’l. 20
lccq Vcc Active Current (CMOS) | Notes 1 and 3 —
Military 30 mA
. Comm’l. 25
lcco Vcc Active Current (TTL) Notes 2 and 3 —
Military 35
ILi Input Load Current VIN = 5.5V or Gnd -10 10 uA
ILo Output Leakage Current Vourt = 5.5V or Gnd -10 10
NOTES: 1) CMOS inputs: GND + 03V or Vge + 03V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V;_ < 0.8V, V) > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C191/291-45 WS57C191/291-55
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
Address to Output Delay tace 45 55
CS to Output Delay tcs 20 30 ns
Output Disable to Output Float tor 20 30
Address to Output Hold toH 0 0
AC READ TIMING DIAGRAM TEST LOAD (High impedance Systems)
980
ADDRESSES VALID S 2.0tV
e e — | o, e DUT.
I (mcn.uome SCOPE
CS1/Vpp = CAPACITANCE)
‘E‘ tes TIMING LEVELS
Yo, »)
ouTRUTS Y AL Input Levels: 0 and 3V
T Reference Levels: 1.5V
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WS57C191/291

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta=25 = 5°C, Voc=550V = 5%, Vpp =135+ 0.5V)

PARAMETER SYMBOLS MIN MAX UNIT
Input Leakage Current _

Vin =Vee or Gnd i 10 10 BA
Vpp Supply Current During

Programming Pulse lpp 60 mA
Ve Supply Current (Note 3) lce 25 mA
Input Low Level ViL -0.1 0.8 Y
Input High Level ViH 2.0 Vee +0.3 vV
Output Low Voltage During Verify

(loL = 16mA) Vou 0.45

Output High Voltage During Verify

(lon = - 4mA) Vou 2.4 v

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta=25 + 5°C, Voo =550V + 5%, Vpp=13.5+0.5V)

PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 2 30 ns
Data Set Up tos us
Program Pulse Width  (Note 6) tew 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tre 1 uS

NOTE: 6) For programmers utilizing a one shot programming pulse, a 10 ms pulse width should be used.

PROGRAMMING WAVEFORM

Vi
ADDRESSES X ADDRESS STABLE
A\

Vin
DATA }—< | DATA IN >—- DATA OUT
Vi

—»| tor — lps | | tow [ tou — tes
Vep
Vin
CS1/Vpp /
Vi
tre tar
Vin
Cs2/Cs3
Vi
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Ws57C191/291

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C191/291 has all
2048 x 8 Bits in the “1,” or high state. “‘0’s” are loaded into
the WS57C191/291 through the procedure of programming.

Programming is performed by raising V¢ to 5.75V, disabling
the outputs, addressing the byte to be programmed, presenting
the data to be programmed onto the data pins, and applying
a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

PROGRAMMERS

Data 1/0 Unipak 2 or 2B, family/pinout code 7B/21; WSI's
MagicPro™ IBM PC Compatible Engineering Program.

ORDERING INFORMATION

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C191/291 to an ultra-violet
light source. A dosage of 15W-second/cm? is required to com-
pletely erase a WS57C191/291.

This dosage can be obtained by exposure to an ultra-violet lamp
(wavelength of 2537 Angstroms (A) ) with intensity of 12000
Wicm? for 15 to 20 minutes. The WS57C191/291 should be
about one inch from the source and all filters should be removed
from the UV light source prior to erasure.

It is important to note that the WS57C191/291 and similar
devices will erase with light sources having wavelengths shorter
than 40004A. Although erasure times will be much longer than
with UV sources at 2537A, the exposure to fluorescent light and
sunlight will eventually erase the WS57C191/291 and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

OPERATING wsi
PART NUMBER SZ"E;D PA%'((::E gﬁimﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE
WS57C191-45D 45 24 Pin CERDIP, 0.6” D1 Comm’l Standard
WS57C291-45T 45 | 24 Pin CERDIP 03" T Comml Standard
WS57C191-55D 55 | 24 Pin CERDIP 06" D1 Comml Standard
WS57C291-55T 55 24 Pin CERDIP, 0.3" T Comm’l Standard
WS57C191-55CMB | 55 | 28 Pad CLLCC Ct Military MIL-STD-883C
WS57C191-55DMB | 55 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C291-55TMB | 55 | 24 Pin CERDIP, 03" 1 Military MIL-STD-883C
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4 WS57C191B/291B

WAFERSCALE INTEGRATION, INC. PRELIMINARY

HIGH SPEED 2K x 8 CMOS RPROM™

KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S191/291
— 35ns and N82S191 Bipolar PROMs
¢ Low Power Consumption e Immune to Latch-Up
— 300 mW Active Power — Up to 200 mA
* Fast Programming  ESD Protection Exceeds 2000V

GENERAL DESCRIPTION

The WS57C191B/291B is an extremely HIGH PERFORMANCE 16K UV Erasable Electrically Re-Programmable Read
Only Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM speeds
while consuming only 25% of the power of its Bipolar counterparts.

A further advantage of the WS57C191B/291B over Bipolar PROM devices is the fact that it utilizes a proven EPROM
technology. This allows the entire memory array to be tested for switching characteristics and functionality after
assembly. Unlike devices which cannot be erased, every WS57C191B/291B is 100% tested with worst case test patterns
both before and after assembly.

The WS57C191B/291B is configured in the standard Bipolar PROM pinout which provides an easy upgrade path for
systems which are currently using Bipolar PROMs.

PIN CONFIGURATION

As Ag A, NC Vg Ay A
\ S 5 6 7 cc Mg 9
AL 24 Ve A7d‘ 24 JVee ( Tara3iian (11280270 261 N\
As[]2 23[]A, AsEZ 23 JAs [N Bl iy Sl J|I....ll__l Ca
- L -
As[s 22[ ]A, A 22[ A, A 5] 125] Ay
A[a 21 JAy A s 21[ JAw A, :E: ra] TSIV,
A []s 20 [ ]CSTIVep A s 20[ ] CSi/Vpp A, "-7': [2:3- cs,
AzCG 19 :’CSZ AzCG 19 jcsz ::., ,—-:
a7 18[]cs, A 8[Jcss Als, L2z cs,
A s 17[Jo, A[]s 17[Jo, NN Lai]ne
0,[]o 16[ 0 o[ ]e 16[J 0, nc[#o2 rx]o,
0[]0 15[]0s o, 15[ Jos o Frn r=1o
02E11 14304 OZE" 14304 o--Jr--l [l st Rt Nl Kol rﬂL_d °
GND [ |12 13[]o, ano[ |12 13[ ] 0, N2l et 4y st 16y 7 tiey S
0, 0, & NC O O, O
TOP D
PRODUCT SELECTION GUIDE
PARAMETER WS57C191B/291B-35 WS57C191B/291B-45
Address Access Time (Max) 35 ns 45 ns
Output Enable Time (Max) 20 ns 20 ns
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ws57C191B/291B

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with

respectto GND..................... -0.6V to +7V
VPP with respect to GND ........ -0.6V to +14.0V
ESD Protection ............. ... ..l >2000V

OPERATING RANGE

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

Range Temperature Vce
Comm’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V £ 10%
DC READ CHARACTERISTICS Over Operating Range. (See above)
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 16mA 04
\
VoH Output High Voltage loH= -4mA 2.4
. Comm'’l. 30
lcct Vcc Active Current (CMOS) | Notes 1 and 3 —
Military 35 mA
. Comm'’l. 40
lcca Vcc Active Current (TTL) Notes 2 and 3 —
Military 40
Il Input Load Current ViN = 5.5V or Gnd -10 10 uA
ILo Output Leakage Current Vour = 5.5V or Gnd -10 10
NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V)_ < 0.8V, V; > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C191B/291B-35 | WS57C191B/291B-45
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
Address to Output Delay tacc 35 45
CS to Output Delay tce 20 20 ns
Output Disable to Output Float tor 20 20
Address to Output Hold ton 0 0
AC READ TIMING DIAGRAM TEST LOAD (High impedance Systems)
98Q
ADDRESSES VALID e

- Emm—
tace > oy

2,01V
| — DUT.

I (INCLUDING SCOPE

CAPACITANCE)

TIMING LEVELS

OUTPUTS & vau

— ‘DF|<_

Input Levels: 0 and 3V

Reference Levels: 1.5V
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Ws57C191B/291B

PROGRAMMING INFORMATION

DC CHARACTERISTICS (Ta=25 + 5°C, Voc=5.50V + 5%, Vpp=13.50.5V)

PARAMETER SYMBOLS MIN MAX UNIT
Input Leakage Current _
Vin =Vee or Gnd i 10 10 A
Vpp Supply Current During
Programming Pulse lep 60 mA
Vee Supply Current (Note 3) lce 25 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vee +0.3 v
Output Low Voltage During Verify
(oL = 16mA) VoL 0.45
Output High Voltage During Verify
(lon = —4mA) Vo 2.4 Vv
NOTES: 5) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (To=25 + 5°C, Vec=5.50V + 5%, Vpp=13.5+0.5V)
PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 2 30 ns
Data Set Up tos us
Program Pulse Width  (Note 6) tew 1 3 10 ms
Data Hold Time ton 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tar 1 us
NOTES: 6) For programmers utilizing a one shot programming pulse, a 10ms pulse width should be used.
PROGRAMMING WAVEFORM
Vin N
ADDRESSES X ADDRESS STABLE
Vi
|, - =
Vin
DATA D_< | DATA IN >—-—< DATA OUT
Vi
—»| tor —»| tps |w— | tpw > [ toy —{ tcg
Vep
Vin
CS1/Vpp /
Vi
'RF‘ tRF‘
Vin 076767676076 6 0. O 0.9 0.0 SO XXX K %
LRI TR
v LR RRAARARKARAKK .
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WS57C191B/291B

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C191B/291B has all
2048x8 bits in the “1,” or high state. “0’s” are loaded into the
WS57C191B/291B through the procedure of programming.

Programming is performed by raising Vg to 5.75V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is
then verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C191B/291B to an ultra-violet
light source. A dosage of 15W second/cm? is required to
completely erase a WS57C191B/291B. This dosage can be

ORDERING INFORMATION

obtained by exposure to an ultra-violet lamp with wavelength
of 2537 Angstroms (A) with intensity of 12000u Wicm? for 15
or 20 minutes. The WS57C191B/291B should be about one inch
from the source and all filters should be removed from the UV
light source prior to erasure.

It is important to note that the WS57C191B/291B and similar
devices will erase with light sources having wavelengths shorter
than 4000A. Although erasure times will be much longer than
with UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C191B/291B and ex-
posure to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS

Data /0O Unipak 2 or 2B, software version 9 or later, family/
pinout code 7B/21; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER sz:s;o PA%'{(PAEGE gﬁ%ﬁﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C191B-35D 35 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C291B-35T 35 | 24 Pin CERDIP, 03" T Comm'l Standard
WS57C191B-45CMB | 45 | 28 Pad CLLCC c Military MIL-STD-883C
WS57C191B-45D 45 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C191B-45DMB | 45 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C291B-45CMB | 45 | 28 Pad CLLCC Ct Military MIL-STD-883C
WS57C291B-45T 45 24 Pin CERDIP, 0.3" T Comm’l Standard
WS59C291B-45TMB | 45 | 24 Pin CERDIP, 03" T Military MIL-STD-883C
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WS57C45

WAFERSCALE INTEGRATION, INC.

HIGH-SPEED 2K x 8 REGISTERED CMOS RPROM™
KEY FEATURES

Ultra-Fast Access Time
— 20 ns Setup
— 10 ns Clock to Output

e Low Power Consumption
— 225 mW Active Power

Fast Programming

Programmable Synchronous or

Asynchronous Output Enable

preset or clear function.

ADVANCE INFORMATION

¢ Pin Compatible with AM27S45 and

CY7C245

¢ Immune to Latch-Up

— Up to 200

mA

o ESD Protection Exceeds 2000V

¢ Programmable Asynchronous
Initialize Register

GENERAL DESCRIPTION

The WS57C45 is an extremely HIGH PERFORMANCE 16K UV Erasable Registered CMOS RPROM. It is a direct
drop-in replacement for such devices as the AM27S45 and CY7C245.

To meet the requirements of systems which execute and fetch instructions simultaneously, an 8-bit parallel data register
has been provided at the output which allows RPROM data to be stored while other data is being addressed.

An asynchronous initialization feature has been provided which allows a user programmable 2049th word to be placed
on the outputs independent of the system clock. This feature can be used to force an initialize word or provide a

A further advantage of the WS57C45 over Bipolar PROM devices is the fact that it utilizes a proven EPROM technology.
This allows the entire memory array to be tested for switching characteristics and functionality after assembly. Unlike
devices which cannot be erased, every WS57C45 is 100% tested with worst case test patterns both before and

after assembly.
PIN CONFIGURATION

CerDip Flatpack
% ]

A7) 24 [JVee A E__j 1 24| ) Vee

Ag(]2 23 [] A, A ()2 23 A

As[]3 22 [ A, As[ |3 227 Ay

A a 21 J Ay A, 4 21 Aqp

As[]s 20 [ ]iNIT A5 200 ]iNIT

A6 Q 19 ] GE/OE, A, 6 Q 19| ) OF/OEs

A7 18[]cP A7 18] ___JcP

A8 17[J0, Ao 8 1710,

% []e 16 [ ] Og 0y 9 16106

o;J10 15 [] 05 o110 15105

01 4[]0, O n 1|10,

GND[ |12 13[]0; GND 12 13104
TOP
PRODUCT SELECTION GUIDE

PARAMETER WS57C45-20 WS57C45-25 WS57C45-35
Address Access Time (Max) 20 ns 25 ns 35 ns
Output Enable Time (Max) 10 ns 12 ns 15 ns
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WS57C45

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature -65°C to +150°C
Voltage on any pin with
respectto GND..................... -0.6V to +7V

VPP with respect to GND ........ -0.6V to +14.0V
ESD Protection ................cuvunnn.. >2000V
OPERATING RANGE
Range Temperature Vee
Comm’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%

*Notice: Stresses above those listed here may
cause permanent damage to the device. This is a
stress rating only and functional operation of the
device at these or any other conditions above those
indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of
time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See above)

SYMBOL | PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loL= 16mA 0.4
VoH Output High Voltage loH=-4mA 2.4 Y
Ice Vce Active Current (CMOS) | Notes 1 and 3 Cc.)fnm’l. 20
Military 30 mA
X Comm’l. 25
lecz Vce Active Current (TTL) Notes 2 and 4 —
Military 35
W] Input Load Current ViN = 5.5V or Gnd -10 10 uA
ILo Output Leakage Current Vout = 5.5V or Gnd -10 10
NOTES: 1) CMOS inputs: GND % 0.3V or Vcc £ 0.3V.  3) A.C. Power component adds 2 mAMHz.
2) TTL inputs: ViL<0.8V, Vi4=2.0V. 4) A.C. Power component adds 3 mA/MHz.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
PARAMETER SYMBOL WS57C45-20 | WS57C45-25 | WS57C45-35 UNITS
MIN | MAX | MIN | MAX | MIN | MAX
Address Setup to Clock HIGH tsa 20 25 35
Address Hold From Clock HIGH tha 0 0 0
Clock HIGH to Valid Output tco 10 12 15
Clock Pulse Width trwe 12 15 20
OE;g Setup to Clock HIGH tsoes 10 12 15
OEjg Hold From Clock HIGH thoeg 5 5 5 ns
Delay From INIT to Valid Output tp) 20 20 20
INIT Recovery to Clock HIGH tri 15 15 20
INIT Pulse Width tewr 15 15 20
Active Output From Clock HIGH t zc 15 15 20
Inactive Output From Clock HIGH thze 15 15 20
Active Output From OE LOW tLzoE 15 15 20
Inactive Output From OE HIGH thzoE 15 15 20

3-10



WS57C45

TEST LOAD (High Impedance Systems)

TIMING LEVELS

97.5Q
2,01V

D.UT.

Input Levels: 0 and 3V

Reference Levels: 0.8 and 2.0V

30 pF

(INCLUDING SCOPE
] AND JIG

—= CAPACITANCE)

AC READ TIMING DIAGRAM

Ag-Ayg

[+ tha M‘u—""m?

. zzg—_{\vi T

towe = towe = )
ST\ S\ AN
- towc > tpwe e - tewc
X —= )ﬁ( —C
Fe—tco —+ [+ thze —1 e tize — F—tco thzoe —+! tizoe
to ta
INIT
tew
ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C45 to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C45. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000u W/cm? for 15 to 20 minutes. The
WS57C45 should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C45 and similar devices
will erase with light sources having wavelengths shorter than

ORDERING INFORMATION

4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C45 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS
Data 1/O Unipak 2 or 2B; WSI’s MagicPro™ IBM PC Compati-
ble Engineering Programmer.

OPERATING wsi
PART NUMBER s'::s'io PATC\'{(QEGE [';Animﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C45-20T 20 | 24 Pin CERDIP, 03" T1 Comm'l Standard
WS57C45-25FMB | 25 | 24 Pin Ceramic Flatpack F1 Military MIL-STD-883C
WS57C45-25T 25 | 24 Pin CERDIP, 0.3" T Comm'l Standard
WS57C45-25TMB | 25 | 24 Pin CERDIP, 03" T Military MIL-STD-883C
WS57C45-35FMB 35 24 Pin Ceramic Flatpack F1 Military MIL-STD-883C
WS57C45-35T 35 | 24 Pin CERDIP, 03" T Comml Standard
WS57C45-35TMB | 35 | 24 Pin CERDIP, 03" T Military MIL-STD-883C
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WS57C43

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 4K x 8 CMOS RPROM™

KEY FEATURES
¢ Pin Compatible with AM27543,

Ultra-Fast Access Time
— 55 ns

Low Power Consumption
— 225 mW Active Power

Fast Programming

¢ Immune to Latch-Up
— Up to 200 mA

e ESD Protection Exceeds 2000V

GENERAL DESCRIPTION

The WS57C43 is an extremely HIGH PERFORMANCE 32K UV Erasable Electrically Re-Programmable
Read Only Memory. It is manufactured in.an advanced CMOS technology which allows it to operate at
Bipolar PROM speeds while consuming only 25% of the power of its Bipolar counterparts.

A further advantage of the WS57C43 over Bipolar PROM devices is the fact that it utilizes a proven
EPROM technology. This allows the entire memory array to be tested for switching characteristics and
functionality after assembly. Unlike devices which cannot be erased, every WS57C43 is 100% tested
with worst case test patterns both before and after assembly.

Another feature of the WS57C43 is its uniquely designed output structure. When compared with other
high speed devices, the output structure of the WS57C43 virtually eliminates the introduction of switch
related noise into the system environment.

The WS57C43 is configured in the standard Bipolar PROM pinout. Packaging options include both 300
and 600 mil wide Dips as well as a Leadless Chip Carrier.

PIN CONFIGURATION

MB7142 and 82S321 Bipolar PROMs

g As A A; NC Voo Ay Ay
A7E1 24:Vcc /T T T T T T T T
a2 23], CHEH O EH IR
- -
As[]s 22[ A, A 5] i 125] A
A []a 21[ JAg A 8] 28] T8IV,
A5 20 [ ] CSTvep a[37 5 a,
A [1s 10 JAy, -~ -=
A8} ra27cs
A7 18[]cs, i L2265,
a[|s 17[Jo, A [ 9] T21ne
%] oo ne[ ] r5]o,
o 10 15 0, L - -
O'C [ Jo: 0, F"} Fie o,
2| 1 1] ]0, "rAarararacara e )
ano 12 1[0, 1123 1131 1141 (15! 1161 117} 1181
0, 0, & NC O O, O
TOP °
PRODUCT SELECTION GUIDE
PARAMETER WS57C43-55 WS57C43-70
Address Access Time (Max) 55ns 70ns
Output Enable Time (Max) 25ns 30ns
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WS57C43

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with

respectto GND..................... -0.6V to +7V
VPP with respectto GND ........ -0.6V to +14.0V
ESD Protection ........... ...l >2000V

OPERATING RANGE

Range Temperature Vce
Comm’l. 0° to +70°C +5V *+ 5%
Military -55° to +125°C +5V + 10%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 16mA 0.4
\'
VoH Output High Voltage loH=-4mA 2.4
Comm’l. 20
lceq Vcc Active Current (CMOS) | Notes 1 and 3 Ir —
Military 30 mA
. Comm’l. 25
lcez Vcc Active Current (TTL) Notes 2 and 3 —
Military 35
ILi Input Load Current ViNn = 5.5V or Gnd -10 10
ILo Output Leakage Current Vourt = 5.5V or Gnd -10 10 uA
NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V, < 0.8V, V| > 2.0V.
AC READ CHARACTERISTICS Over operating Range. (See above)
WS57C43-55 WS57C43-70
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay tacc 55 70
CSto Output Delay tcs 25 30 ns
Output Disable to Output Float t oF 25 30
Address to Output Hold t OH 0 0

AC READ TIMING DIAGRAM

TEST LOAD (High Impedance Systems)

980
ADDRESSES Pt VALID < 201v
-~ e o]y, |« DUT. 20pF
(INCLUDING SCOPE
| AND JIG
csi L CAPACITANCE)
tes [ TIMING LEVELS
OUTPUTS &K
AN G Input Levels: 0 and 3V
| 1 |
oF Reference Levels: 15V
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WS57C43

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25 +5°C, Vcc = 5.50V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _

VIN = Vcc or Gnd Iu 10 10 HA
Vep Supply Current During

Programming Pulse Ipp 60 mA
Ve Supply Current (Notes 2 and 3) lcc 25 mA
Input Low Level ViL -0.1 0.8 \
Input High Level ViH 2.0 Vcc+0.3 \'
Output Low Voltage During Verify

(loL = 16mA) VoL 0.45 \
Output High Voltage During Verify

(loH = —4mA) VoH 2.4 \

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta = 25 +5°C, Vcc = 5.50V % 5%, Vpp = 13.5 + 0.5V)

|PArRAMETER SYMBOLS MIN. MAX. UNIT
Address Setup Time tas 2 uS
Chip Disable Setup Time toF 30 ns
Data Setup tos 2 uS
|Program Pulse Width tPw 5 ms
Data Hold Time toH 2 uS
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 uS

PROGRAMMING WAVEFORM

Vin
ADDRESSES X ADDRESS STABLE
\[

F tas —>|
Vin
DATA :>_( | DATA IN >—-< DATA OUT
A\

—»| tor —| tps |w— | tow > *tnu*‘ —F'cs\V

CS1/Vpp /
VIL em——

cs,
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WS57C43

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C43 has all 4096x8
bits in the “1,” or high state. “0’s” are loaded into the WS57C43
through the procedure of programming.

Programming is performed by raising V¢ to 5.75V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C43 to an ultra-violet light

ORDERING INFORMATION

source. A dosage of 15W second/cm? is required to completely
erase a WS57C43. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000n Wicm? for 15 to 20 minutes. The
WS57C43 should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C43 and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C43 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

OPERATING wsi
PART NUMBER sz:s;n PA%‘::E gg‘jmﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C43-55D 55 24 Pin CERDIP, 06" D1 Comm’l Standard
WS57C43-55T 55 24 Pin CERDIP, 0.3" T Comm’| Standard
WS57C4370CMB | 70 | 28 Pad CLLCC Ct Military MIL-STD-883C
WS57C43-70D 70 | 24 Pin CERDIP, 06" D1 Comm'l Standard
WS57C43-70DM 70 | 24 Pin CERDIP, 06" D1 Military Standard
WS57C4370DMB | 70 | 24 Pin CERDIP 06" D1 Military MIL-STD-883C
WS57C43-70T 70 | 24 Pin CERDIP, 03" T Commil Standard
WS57C43-70TM 70 | 24 Pin CERDIP, 03" T Military Standard
WS57C43-70TMB 70 | 24 Pin CERDIP, 03" T1 Military MIL-STD-883C
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=SS5 WS57C43B

WAFERSCALE INTEGRATION, INC. PRELIMINARY

HIGH SPEED 4K x 8 CMOS RPROM™

KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S43 and
— 35ns N82S321 Bipolar PROMs
¢ Low Power Consumption e Immune to Latch-Up
— 300 mW Active Power (20 MHz) — Up to 200 mA
¢ Fast Programming ¢ Available in 300 Mil Dip

GENERAL DESCRIPTION

The WS57C43B is an extremely HIGH PERFORMANCE 32K UV Erasable Electrically Re-Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM speeds
while consuming only 25% of the power required by its Bipolar counterparts.

A further advantage of the WS57C43B over Bipolar PROM devices is the fact that it utilizes a proven EPROM technology.
This allows the entire memory array to be tested for switching characteristics and functionality after assembly. Unlike
devices which cannot be erased, every WS57C43B is 100% tested with worst case test patterns both before and
after assembly.

The WS57C43B is configured in the standard Bipolar PROM pinout which provides an easy upgrade path for systems
which are currently using Bipolar PROMSs. It also uses the same programming algorithm as its predecessor the
WS57C43.

PIN CONFIGURATION

As A A, NC Voo Ay Ay
Ve T T\
23[ A e l..:! Hir il S e
22[ A, A [31 - (35 g
i R Ca] s,
20 [ ] €SV N — ]
A7) Mala
19 JAy i B i
w[Jes,  A[E] T22]cs,
vor af3] rihe
o S ra]o,
15]]0s L2 =
4[]0, Y AN 1_91 O
Lot vin sl in ol L oin sl
13]]0; K 112} {131 114 w15) 161 117; 18y
0 0, § NC 0, O, O
TOP °
PRODUCT SELECTION GUIDE
PARAMETER WS57C43B-35 WS57C43B-45 WS57C43B-55
Address Access Time (Max) 35 ns 45 ns 55 ns
Output Enable Time (Max) 20 ns 25 ns 25 ns




WsS57C43B

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with
respectto GND..................... -0.6V to +7V
VPP with respectto GND ........ -0.6V to +14.0V
ESD Protection .................. ..., >2000V
OPERATING RANGE
Range Temperature Vce
Comm'’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 16mA 0.4
Vv
VoH Output High Voltage lon= -4mA 2.4
Comm’l. 30
lccy Vcc Active Current (CMOS) [Notes 1 and 3 —
Military 35 mA
. Comm’l. 40
lecz Vcc Active Current (TTL) Notes 2 and 3 —
. Military 40
ILi Input Load Current VIN = 5.5V or Gnd -10 10
ILo Output Leakage Current VouTt = 5.5V or Gnd -10 10 uA
NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V| < 0.8V, V,; > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C43B-35 | WS57C43B-45 | WS57C43B-55
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX MIN MAX
Address to Output Delay tacc 35 45 55
CS to Output Delay tcs 20 25 25 ns
Output Disable to Output Float tor 20 25 25
Address to Output Hold ton 0 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
28Q
ADDRESSES VALID 20 ,
-« e —> ton |e— D.UT.
I (INCLUDING SCOPE
3 = CAPACITANCE)
Voo, »}
ouTPUTS & _vaup Input Levels: 0 and 3V
o Reference Levels: 1.5V

3-18



WS57C43B

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta = 25 + 5°C, Vcc = 5.50V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _

VIN = Vcc or Gnd L 10 10 uA
Vpp Supply Current During

Programming Pulse ] 60 mA
Vcc Supply Current (Notes 2 and 3) lcc 30 mA
Input Low Level ViL -0.1 0.8 \
Input High Level ViH 2.0 Vcc+0.3 \
Output Low Voltage During Verify

(loL = 16mA) VoL 0.45 \
Output High Voltage During Verify

(loH = -4mA) VoH 2.4 \Y

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta=25%5°C, Vcc = 5.5V 5%, Vpp = 13.5 % 0.5V)

PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time toF 30 ns
Data Setup tos 2 us
Program Pulse Width tpw 1 3 10 ms
Data Hold Time tDH 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

NOTE: A single shot programming algorithm should use one 10ms pulse.

PROGRAMMING WAVEFORM

Vim

ADDRESSES X ADDRESS STABLE
Vi

]
|

Vin
DATA >__< DATA IN >—-< DATA OUT
Vi
—| tor —»| tps [@— |- ‘Pw—ﬁ [ ton — tes
Vep
Vin
CS1/Vpp /
Vi
l tar tar

V,

c H RS

Sz / DON'T CARE X

Vi V8.9.9.90.0.9.0.9.9.0.0.9.8.59.9.9.9.9.9.9.9.0.9.9.9.9.9.9\
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WsS57C43B

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C43B has all 4096x8
bits in the *“1)” or high state. “0’s” are loaded into the
WS57C43B through the procedure of programming.

Programming is performed by raising V¢c to 55V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is
then verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C43B to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C43B. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm?2 for 15 to 20 minutes. The
WS57C43B should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C43B and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C43B and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data I/O Unipak 2 or 2B, software version 11 or later, family/
pinout code 7B/63; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER S'(,:SD PA%'((';‘}EGE ggimﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE
WS57C43B-35D 35 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C43B-35T 35 | 24 Pin CERDIP, 03" e Comml Standard
WS57C43B-45CMB | 45 | 28 Pad CLLCC C Military MIL-STD-883C
WS57C43B-45D 45 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C43B-45DMB | 45 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C43B-45T 45 24 Pin CERDIP, 0.3" T Comm’l Standard
WS57C43B-45TMB 45 | 24 Pin CERDIP, 03" e Military MIL-STD-883C
WS57C43B-55CMB | 55 | 28 Pad CLLCC Ct Military MIL-STD-883C
WS57C43B-55D 55 | 24 Pin CERDIP, 06" D1 Comm'l Standard
WS57C43B-55DMB | 55 | 24 Pin CERDIP. 06" D1 Military MIL-STD-883C
WS57C43B-55T 55 | 24 Pin CERDIP, 03" r Comm'l Standard
WS57C43B-55TMB 55 | 24 Pin CERDIP, 03" e Military MIL-STD-883C
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WAFERSCALE INTEGRATION, INC.

HIGH SPEED 8K x 8 CMOS RPROM™

KEY FEATURES
¢ Very-Fast Access Time ¢ Pin Compatible with AM27549
— 55ns and MB7144 Bipolar PROMs
¢ Low Power Consumption ¢ Immune to Latch-Up
— 300 mW Active Power (Full Speed) — Up to 200 mA
¢ Fast Programming e Commercial and Military Availability 3

GENERAL DESCRIPTION
The WS57C49 is an extremely HIGH PERFORMANCE 64K UV Erasable Electrically Re-Programmable Read Only
Memory. It is specifically designed to replace bipolar PROMs in existing applications.

An advantage of the WS57C49 over Bipolar PROM devices is the fact that it utilizes a proven EPROM technology.
This allows the entire memory array to be tested for switching characteristics and functionality after assembly. Unlike
devices which cannot be erased, every WS57C49 is 100% tested with worst case test patterns both before and after
assembly.

The WS57C49 is manufactured using WSI’s patented CMOS EPROM technology which allows it to operate at Bipolar
PROM speeds while consuming only 25% of the power required by its Bipolar counterparts.

The WS57C49 is configured in the standard Bipolar PROM pinout which provides an easy upgrade path for systems
which are currently using Bipolar PROMs.

PIN CONFIGURATION

A A, NC Vg A; A
A; C 1 ~ 24 chc fvjﬁ :A:: :27: ™7 Ccn orl 9- \
4 111 12811227} 1261
A2 23[ ]A, Ldeala ) jadacla ]
As[]s 22[ A, AlS] -4 I
AmP 21 jA,_o A[E2 [28] TSIV,
A ]s 20| ]8IV a[37 rz]a
A, C 6 19 Ay L. =
A7 O 1874, Als, L22 A
A []s 1w[]o, A 9] L21|ne
%L ts A nef ] o]0,
o 5[ ]o. [ —]
‘Lo e, 0, [ 1] ci9]os
N e R R SR R
ano [z 13[Jo N2l (1) 18] 163 17 viey
- s 0, 0, § NC O, O, O
TOP °
PRODUCT SELECTION GUIDE
PARAMETER WS57C49-55 WS57C49-70
Address Access Time (Max) 55 ns 70 ns
Output Enable Time (Max) 20 ns 25 ns
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WS57C49

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature ..........
Voltage on any pin with

respect to GND
VPP with respect to GND

-65°C to +150°C

-0.6V to +7V

-0.6V to +14.0V

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for

ESD Protection ......................... 0
rotection >2000V extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vce
Comm’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%
DC READ CHARACTERISTICS Over Operating Range. (See above)
SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
VoL Output Low Voltage loL= 16mA 04
\
VoH Output High Voltage loH= ~4mA 2.4
Comm’l. 20
Iccy Vcce Active Current (CMOS) | Notes 1 and 3 -
A Military 30 mA
. Comm'’l. 25
lcco Vcc Active Current (TTL) Notes 2 and 3 —
Military 35
L Input Load Current VIN = 5.5V or Gnd -10 10 uA
ILo Output Leakage Current VouT = 5.5V or Gnd -10 10 )
NOTES: 1) CMOS inputs: GND + 03V or Vg + 0.3V. 3) AC Power component adds 3 mA/MHz.
2) TTL inputs: V, < 0.8V, V| > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C49- WS57C49-70
PARAMETER SYMBOL S57C49-55 3 UNITS
MIN MAX MIN MAX
Address to Output Delay tacc 55 70
CS to Output Delay tcs 20 25 ns
Output Disable to Output Float tor 20 25
Address to Output Hold ton 10 10
TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
98Q
ADDRESSES VALID 2o
- —_— DUT.
e g B ONBLUDING SCOPE
I AND JIG.
cs —— CAPACITANCE)
tes [-—
OUTPUTS <& vaupo TIMING LEVELS
1 toe I‘* Input Levels: 0 and 3V
Reference Levels: 1.5V
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WS57C49

PROGRAMMING INFORMATION

DC CHARACTERISTICS (T, = 25 + 5°C, Vgg = 55V + 5%, Vpp = 135 + 05V)
PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _
ViN = Vcc or Gnd u 10 10 KA
Vep Supply Current During Ipp 60 mA
Programming Pulse
Ve Supply Current (Note 3) Icc 25 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level VIH 2.0 Vcc+0.3 \
Output Low Voltage During Verify
(oL = 16mA) Vo 045 v
Output High Voltage During Verify
(loH = “4mA) VoH 2.4 Vv
NOTE: 5) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (Ta =25%5°C, Vcc = 5.5V + 5%, Vpp = 13.5 £ 0.5V)
PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time toF 30 ns
Data Setup tbs 2 us
Program Puise Width trw 3 10 ms
Data Hold Time toH 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

PROGRAMMING WAVEFORM

NOTE: A single shot programming algorithm should use one 10 ms pulse.

Vin

ADDRESSES )( ADDRESS STABLE
v||.
><~ tas —
VIH
DATA :>—< | DATA IN >—X DATA OUT
vlL
—=| toF —| tps |w— | tpw - r— tpy — tcs
Vep
Vin
CS/Vpp /
Vi
tre tre
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WS57C49

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C49 has all 8192x8
bits in the “1,” or high state. “0’s” are loaded into the WS57C49
through the procedure of programming.

Programming is performed by raising V¢c to 55V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C49 to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C49. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (&)
with intensity of 12000p Wicm?2 for 15 to 20 minutes. The
WS57C49 should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C49 and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C49 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data I/O Unipak 2 or 2B, software version 9 or later, family/
pinout code 3C/67; WSI’s MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER s'::s‘;'o PA;"',(F',:EGE gg‘jmﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C49-55D 55 | 24 Pin CERDIP, 06" D1 Comm'l Standard
WS57C4970CMB | 70 | 28 Pad CLLCC c1 Military MIL-STD-883C
WS57C49-70D 70 24 Pin CERDIP, 06" D1 Comm’l Standard
WS57C49-70DMB | 70 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
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LAy WS57C498

WAFERSCALE INTEGRATION, INC. PRELIMINARY

HIGH SPEED 8K x 8 CMOS RPROM™

KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S49 and
— 35ns MB7144 Bipolar PROMs
¢ Low Power Consumption ¢ Immune to Latch-Up
— 300 mW Active Power (20 MHz) — Up to 200 mA
¢ Fast Programming e ESD Protection Exceeds 2000V

GENERAL DESCRIPTION
The WS57C49B is an extremely HIGH PERFORMANCE 64K UV Erasable Electrically Re-Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM speeds
while consuming only 25% of the power required by its Bipolar counterparts.
A further advantage of the WS57C49B over Bipolar PROM devices is the fact that it utilizes a proven EPROM technology.
This allows the entire memory array to be tested for switching characteristics and functionality after assembly. Unlike
devices which cannot be erased, every WS57C49B is 100% tested with worst case test patterns both before and
after assembly.
A unique feature of the WS57C49B is a designed-in output hold from address change. This allows the WS57C49B
to be run at a cycle time equal to the address access time. While addresses are changing, output data is held long
enough to be latched into external circuitry.
The WS57C49B is configured in the standard Bipolar PROM pinout which provides an easy upgrade path for systems
which are currently using Bipolar PROMs.

PIN CONFIGURATION

m As Ay A, NC Ve Ay Ag
= W ST IR
As[] B td e L ,J||...n_.| Ca
As[] 14 Af5] - Ez.—f'] Ao
a0 [ 180 4,53 ca] e,
AZC jcsvaP A, --7] E2—34 A
A,C :lAu - -
Als] ra2]A
A,[: jAIZ L ] Les e
N For a[3] [ we
% 1% @] 5] o,
o - —]
o :]05 o, [11] 9]0,
02: 4 [T o ea r-\l--u--!r--lj
ano ] 0, 112} J13] 114} 115, 1161 117) 118}
‘ 0, 0, § NC 0 O, O
D
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C49B-35 WS57C49B-45 WS57C49B-55
Address Access Time (Max) 35 ns 45 ns 55 ns
Output Enable Time (Max) 20 ns 25 ns 25 ns
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Ws57C498

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature

Voltage o

respect to GND

VPP with

n any pin with

respect to GND

-65°C to +150°C

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only.and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for

P (Lo T
ESD Protection extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vcc
Comm’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%
DC READ CHARACTERISTICS Over Operating Range. (See above)
SYMBOL | PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 16mA 0.4
\
VoH Output High Voltage loH= -4mA 24
Comm’l. 30
lect Vcc Active Current (CMOS) | Notes 1 and 3 —
Military 35 mA
. Comm’l. 40
lccz Vcc Active Current (TTL) Notes 2 and 3 —
Military 40
UN] Input Load Current VIN = 5.5V or Gnd -10 10
ILo Output Leakage Current Vourt = 5.5V or Gnd -10 10 nA
NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V) < 0.8V, Vi > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C49B-35 | WS57C49B-45 | WS57C49B-55 UNITS
PARAMETER SYMBOL
MIN MAX MIN MAX MIN MAX
Address to Output Delay tacc 35 45 55
CS to Output Delay tes 20 25 25 ns
Output Disable to Output Float tor 20 25 25
Address to Output Hold toH 0 0 0
TEST LOAD
AC READ TIMING DIAGRAM (High Impedance Test Systems)
98Q
ADDRESSES VALID 2o
; o.u.r.z:g
face o tw (INCLUDING SCOPE
— :_E CAPACITANCE)
& =
tes —
oUTRUTS & TIMING LEVELS
— ot e Input Levels: 0 and 3V
Reference Levels: 1.5V
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WsS57C49B

PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, = 25 + 5°C, Vo = 550V + 5%, Vpp = 135 + 05V)

|PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _

ViN = Vcc or Gnd I 10 10 HA
Vpp Supply Current During PP 60 mA
Programming Pulse

Vce Supply Current (Notes 2 and 3) lcc 35 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vcc+0.3 Vv
Output Low Voltage During Verify

(loL = 16mA) VoL 0.45 \'
Output High Voltage During Verify

(IoH = —4mA) VoH 2.4 \")

NOTE: 5) Vpp must not be greater than 14 volts including overshoot.

AC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time toF 30 ns
Data Setup tos 2 us
Program Pulse Width trw 1 3 10 ms
Data Hold Time toH 2 uSs
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

NOTES: A single shot programming algorithm should use one 10 ms pulse.

PROGRAMMING WAVEFORM

Vin
ADDRESSES >< ADDRESS STABLE
vlL

F tas |
Vin
DATA }_< | DATA IN >— DATA OUT
Vi

—| tor —| tps [ | tow - le— tpy —] tcs

CS/Vpp /
Vi

tre tae
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WS57C49B

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each

erasure (see Erasure section), the WS57C49B has all 8192x8 -

bits in the “1,” or high state. “0’s” are loaded into the
WS57C49B through the procedure of programming.

Programming is performed by raising V¢c to 55V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is
then verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients, which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C49B to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C49B. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000u W/cm? for 15 to 20 minutes. The
WS57C49B should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C49B and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C49B and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data 1/O Unipak 2 or 2B, software version 9 or later, family/
pinout code 3C/67; WSI’'s MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER s'(’:;” PA%'{(:SE ;ﬁiﬁﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE
WS57C49B-35D 35 24 Pin CERDIP, 0.6” D1 Comm’l Standard
WS57C49B-35T 35 | 24 Pin CERDIP, 03" T Comml Standard
WS57C49B-45CMB | 45 | 28 Pad CLLCC ct Military MIL-STD-883C
WS57C49B-45D 45 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C49B-45DMB | 45 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C49B-45FMB 45 24 Pin Flatpack F1 Military MIL-STD-883C
WS57C49B-45T 45 24 Pin CERDIP, 0.3" ™ Comm’l Standard
WS57C49B-45TMB | 45 | 24 Pin CERDIP, 03" r Comm'l MIL-STD-883C
WS57C49B-55CMB | 55 | 28 Pad CLLCC ct Military MIL-STD-883C
WS57C49B-55DMB | 55 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C49B-55FMB | 55 | 24 Pin Flatpack F1 Military MIL-STD-883C
WS57C49B-55T 55 | 24 Pin CERDIP, 03" T Comml Standard
WS57C49B-55TMB | 55 | 24 Pin CERDIP, 03" T Military MIL-STD-883C

3-28



r ¥ 9= WS57C51

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 16K x 8 CMOS RPROM™
KEY FEATURES

¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S51
— 70 ns

 Low Power Consumption * Immune to Latch-Up

— 200 mW Active Power (10 MHz) — Up 10 200 mA
¢ Fast Programming ¢ ESD Protection Exceeds 2000V
GENERAL DESCRIPTION 3

The WS57C51 is an extremely High Performance 128K UV Erasable electrically Re-Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM
speeds while consuming only 25% of the power required by its Bipolar counterparts.

A further advantage of the WS57C51 over Bipolar PROM devices is the fact that it utilizes a proven EPROM
technology. This allows the entire memory array to be tested for switching characteristics and functionality after
assembly. Unlike devices which cannot be erased, every WS57C51 is 100% tested with worst case test patterns
both before and after assembly.

The WS57C51 provides a low power alternative to those designs which are committed to a bipolar PROM
footprint. It is a direct drop-in replacement for a bipolar PROM of the same architecture (16K x 8). No software,
hardware or layout changes need be performed.

The WS57C51 is configured in the standard Bipolar PROM pinout which provides an easy crossover path for
systems which are currently using Bipolar PROMs.

PIN CONFIGURATION

J

A, O1 28 Ve

A 02 270 A

A, 03 26 A,

As 4 25[] Ay,

As 05 24 A,y

As e 23 1 TS /Vpp

A Q7 22]Cs2

A2 (8 21[Jcs3

A Oo 20 1 CSa

Ay O10 19 PO,

0, O 1 18 1 0

0, Ij 12 17105

(Y ik} 16 g 0,

GND O 14 15 b [
TOP
PRODUCT SELECTION GUIDE

PARAMETER WS57C51-70
Address Access Time (Max) 70 ns
Output Enable Time (Max) 25 ns
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WS57C51

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature .......... -65°C to +150°C
Voltage on any pin with
respectto GND..................... -0.6V to +7V

VPP with respect to GND

-0.6V to +14.0V

ESD Protection ............. ..., >2000V
OPERATING RANGE
RANGE TEMPERATURE Vee
Comm’l 0° to +70°C +5V + 5%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL = 16 mA 0.4 v
VoH Output High Voltage loy = -4 mA 24
lcc Vcc Active Current (CMOS) Notes 1 and 3 Comm'l 20 (Note 3)
leca Ve Active Current (TTL) Notes 2 and 3 Comm’l 25 (Note 3) mA
I Input Load Current Viy = 55V or Gnd -10 10 1A
Lo Output Leakage Current Vout = 55V or Gnd -10 10

NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 03V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V< 08V, Vyy > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C51-70
PARAMETER SYMBOL UNITS
MIN MAX
Address to Output Delay tace 70
CS to Output Delay tcs 25 ns
Output Disable to Output Float tor 25
Address to Output Hold ton 0
AC READ TIMING DIAGRAM TEST LOAD High Impedance Systems)
980
ADDRESSES D{ VALID 201V
< tee T 1oy e DUT. 30 pF
I gucbn..tljgue SCOPE
s —— CAPACITANCE)
tes [ TIMING LEVELS
OuTPUTS <& vao Input Levels: 0 and 3V
Bl Reference Levels: 1.5V
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WS57C51

PROGRAMMING INFORMATION

DC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _

VIN = Vcc or Gnd 1Ly 10 10 KA
Vep Supply Current During PP 60 mA
Programming Pulse

Vce Supply Current (Notes 2 and 3) Icc 25 mA
Input Low Level ViL -0.1 0.8 \%
Input High Level ViH 2.0 Vcc+0.3 Vv
Output Low Voltage During Verify

(loL = 16mA) VoL 0.45 \"
Output High Voltage During Verify

(IoH - —4mA) VoH 24 v
NOTE: 5) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (Ta =25+5°C, Vcc = 5.5V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time tor 30 ns
Data Setup tos 2 us
Program Pulse Width (Note 6) tpw 1 3 10 ms
Data Hold Time tbH 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

NOTE: 6) 10 ms is the pulse width required for simple, one pulse only, programming routines.

PROGRAMMING WAVEFORM

le
ADDRESSES

ADDRESS STABLE

X
=

DATA IN

V|K
o<
A\

—»| tor —| tps

CS1/Vpp

< tow ] [ toy — tes

>—< DATA OUT
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WS57C51

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C51 has all 16Kx8 bits
in the “1,” or high state. “0’s” are loaded into the WS57C51
through the procedure of programming.

Programming is performed by raising V¢ to 5.75V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 135V pulse to the CS1/Vpp pin for 5 ms. The byte is
then verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients, which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C51 to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C51. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/icm?2 for 15 to 20 minutes. The
WS57C51 should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C51 and similar devices
will erase with light sources having wavelengths shorter than
40004. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C51 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data I/O Unipak 2B, software version 13 or later, family/pinout
code 7B/71; WSI’s MagicPro™ IBM PC Compatible Engineer-
ing Programmer.

OPERATING wsi
PART NUMBER SP:sED PA%'{(&GE ggimﬁg TEMPERATURE | MANUFACTURING
(ns) RANGE PROCEDURE
WS57C51-70D 70 24 Pin CERDIP, 06" D1 Comm’l Standard
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WAFERSCALE INTEGRATION, INC.

HIGH SPEED 16K X 8 CMOS RPROM™
KEY FEATURES
¢ Ultra-Fast Access Time ¢ Pin Compatible with AM27S51
— 40 ns

¢ Low Power Consumption
— 250 mW Active Power (10 MHz)

¢ Fast Programming ¢ ESD Protection Exceeds 2000V

¢ Immune to Latch-Up
— Up to 200 mA

GENERAL DESCRIPTION

The WS57C51B is an extremely High Performance 128K UV Erasable electrically Re-Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar PROM
speeds while consuming only 25% of the power required by its Bipolar counterparts.

A further advantage of the WS57C51B over Bipolar PROM devices is the fact that it utilizes a proven EPROM
technology. This allows the entire memory array to be tested for switching characteristics and functionality after
assembly. Unlike devices which cannot be erased, every WS57C51B is 100% tested with worst case test patterns
both before and after assembly.

The WS57C51B provides a low power alternative to those designs which are committed to a bipolar PROM
footprint. It is a direct drop-in replacement for a bipolar PROM of the same architecture (16K x 8). No software,
hardware or layout changes need be performed.

PIN CONFIGURATION

N\

A Q1 2800 Vee Ag A; Ag Ag Vec Ay Ay

Ag 02 27 [ Ay IR REREE R
LiLaid!ridcg 130

A, s 267 Ay as[T3s4 8 2 L33 T e,
As Qs 251 A A [C36 280" Ay
h 0 2410 A A [T17 2707] GV
g 23 CSTVpe A [118 [ 7] cs
A3 ar 22 ;(352 A, -—:39 25[: cs3

o S Ao [ 7310 207 s
A Qs 20 184 [ .

Nc[Z11 237" NC

Ao O10 19 00, o Fre 2r-1a
0Oy d 1" 18 [0 Og o “: I':-_ 7
ods b “ErARLn G
0. 13 I T TR TN T T N S SN N N O O |

2§ 1610, Q, NCGNDQy NC Q, Qg

GND O 14 15 [10;
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C51B-40 WS57C51B-45 WS57C51B-55 WS57C51B-70
Address Access Time (Max) 40 ns 45 ns 55 ns 70 ns
Output Enable Time (Max) 20 ns 20 ns 20 ns 25 ns
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Ws57C51B

ABSOLUTE MAXIMUM RATINGS* *Notice: Stresses above those listed here may cause
Storage Temperature ....... -65°to +150°C permanent damage to the device. This is a stress rating

: : only and functional operation of the device at these or
:/eoSI:)aegcet ? g Ga Rﬁspm with —0.6V to +7V any other conditions above those indicated in the opera-
VPPwith respecttoGND. .. ... _0.6Vto+14.0V tional sections of this specification is not implied.

ESD Protection .................... >2000V

OPERATING RANGE

Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

Range Temperature Vce

Comm’l 0°to +70°C +5V+5%

Military -55°to +125°C +5V+ 10%

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL = 16 mA 04 v
Vo Output High Voltage loy = -4 mA 24

‘ 30
lcct Vcc Active Current (CMOS) Notes 1 and 3 C<.)fnml Note
Military 35| 3 mA
. Comm’l 40 | Note
lcc2 Ve Active Current (TTL) Notes 2 and 3 Military 20| 3
M Input Load Current Vin = 55V or Gnd -10 10 WA
o Output Leakage Current Vour = 55V or Gnd -10 10
NOTES: 1) CMOS inputs: GND + 03V or Vg + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V). < 08V, V}y > 2.0V.
AC READ CHARACTERISTICS Over Operating Range. (See Above)
WS57C51B-40| WS57C51B-45| WS57C51B-55| WS57C51B-70
PARAMETER SYMBOL UNITS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

Address to Output Delay tacc 40 45 55 70

CS to Output Delay tcs 20 20 20 25

Output Disable to ns

Output Float tor 20 20 20 25

Address to Output Hold ton 0 0 0 0

AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
28Q
ADDRESSES pot VALID X 2,01V
o e 5] 4, | DuT. 30pF
(INCLUDING SCOPE
T e
cs —— CAPACITANCE)
/]

s [*— TIMING LEVELS

OUTPUTS <& vaup Input Levels: 0 and 3V
= tor e Reference Levels: 1.5V
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¢ WS57C518
PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, = 25 + 5°C, Vgg = 550V + 5%, Vpp = 125 + 05V)
|[PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _
VIN = Vcc or Gnd L) 10 10 A
Vep Supply Current During
Programming Pulse PP 60 mA
Vce Supply Current (Notes 2 and 3) lcc 25 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vcc+0.3 \"
Output Low Voltage During Verify
(loL = 16mA) VoL 0.45 Vv
Output High Voltage During Verify
(loH = —4mA) VoH 2.4 \"
NOTE: 5) Vpp must not be greater than 14 volts including overshoot.
AC CHARACTERISTICS (T, = 25 + 5°C, Vg = 55V + 5%, Vpp = 125 + 05V)
PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Disable Setup Time toF 30 ns
Data Setup tos 2 us
Program Pulse Width (Note 6) tpw 3 10 ms
Data Hold Time tDH 2 us
Chip Select Delay tcs 30 ns
Vpp Rise and Fall Time tRF 1 us

NOTE: 6) 10 ms is the pulse width required for simple, one pulse only, programming routines.

PROGRAMMING WAVEFORM

Vin

ADDRESSES X ADDRESS STABLE
Vi

" ths
Vin

DATA }__< | DATA IN
Vi

—| tor —| tps |[w— | tpw > [ toy

CS1Vp /
Vi

>—< DATA OUT

— tcs
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Ws57C518

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C51B has all 16Kx8
bits in the “1,” or high state. “0’s” are loaded into the WS57C51B
through the procedure of programming.

Programming is performed by raising V¢c to 5.75V, disabling
the outputs, addressing the byte to be programmed, present-
ing the data to be programmed onto the data pins, and apply-
ing a 125V pulse to the CS1/Vpp pin for 5 ms. The byte is then
verified by removing the input data and reading the pro-
grammed byte as in the read operation. A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients which could damage the device.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C51B to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C51B. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000 W/cm?2 for 15 to 20 minutes. The
WS57C51B should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C51B and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C51B and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data I/0 Unipak 2B, software version 13 or later, family/pinout
code 7B/71; WSI's MagicPro™ IBM PC Compatible Engineer-
ing Programmer.

OPERATING wsi
PART NUMBER s'(’:sfn PA.?#}EGE ;ﬁiﬁﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C51B-40D 40 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C51B-40T 40 24 Pin CERDIP, 0.3” T Comm’l Standard
WS57C51B-45CMB | 45 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C51B-45D 45 24 Pin CERDIP, 0.6 D1 Comm’l Standard
WS57C51B-45DMB | 45 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
WS57C51B-45T 45 24 Pin CERDIP, 0.3” T Comm’l Standard
WS57C51B-45TMB | 45 | 24 Pin CERDIP, 03" e Military MIL-STD-883C
WS57C51B-55CMB | 55 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C51B-55D 55 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C51B-55DMB | 55 | 24 Pin CERDIP, 0.6” D1 Military MIL-STD-883C
WS57C51B-55T 55 | 24 Pin CERDIP, 03" T1 Comml Standard
WS57C51B-55TMB | 55 | 24 Pin CERDIP, 03" T Military MIL-STD-883C
WS57C51B70CMB | 70 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C51B-70DM 70 | 24 Pin CERDIP T Military Standard
WS57C51B-70T 70 24 Pin CERDIP, 0.3" T Comm’l Standard
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WS27C64F

WAFERSCALE INTEGRATION, INC.

MILITARY 8K x 8 CMOS EPROM

e Fast Access Time
— 90 ns

KEY FEATURES

® Low Power Consumption
— 1 mW During Power Down
— 240 mW Active Power (Max)

e EPI Processing
— Latch-Up Immunity Up to 200 mA

e Standard EPROM Pinout

e Military Temperature
Operating Range

GENERAL DESCRIPTION

The WS27C64F isa HIGH PERFORMANCE 64K UV Erasable Electrically Programmable Read Only Memory. Itis
manufactured in an advanced CMOS technology which allows it to operate at high speeds and very low power

over the Military operating range.

The WS27C64F is a direct drop-in replacement for the industry standard 27C64 and/or 2764 EPROMs. It was
developed specifically for this purpose and requires no board or software modifications to complete the change.

The WS27C64F is configured in the standard EPROM pinout which provides an easy upgrade path to the

WS27C128F and WS27C256F.

PIN CONFIGURATION

P
~ 8 &80 8G o
.<. “' = .z.->°. M =z Ve OJ1 ~ uh Ve
T““LJ'&E'&?E&\ A, 2 27 0 PGM
Al-1s 1 20771 A A; Q3 260 NC
A E:G 28{:' A As 4 250 Ag
A 37 27[32 Ay As Qs 24P A
af1s 2671 nC A6 2300 Ay
A0 25{22 oF AsQ7 O 221 O
Afl310 24[ij Ay A8 210 Aw
A [IIm 23" ¢ A9 20 CE
el 112 20 A, 10 190 0,
ool 318 21{_.07 0,01 180 O
o 1415 16 17 18 19 20 pa o gz 171 0
I 0: Q13 163 O,
.6'6‘220”0’6" GND O 14 150 04
(O]
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS27C64F-90 WS27C64F-12 WS27C64F-15
Address Access Time (Max) 90 ns 120 ns 150 ns
Chip Select Time (Max) 90 ns 120 ns 150 ns
Output Enable Time (Max) 30 ns 30 ns 35 ns
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WS27C64F

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature ........ -65° to +150°C
Voltage on any pin with

respecttoGND ................ -0.6V to +7V
VPP with respect to GND ...-0.6V to +14.0V
ESD Protection ..................... >2000V

OPERATING RANGE

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

Range Temperature Vce

Military —-55°to +125°C [|+5V +10%

DC READ CHARACTERISTICS Over Operating Range with Vpp = V.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL =4mA 0.4 v
VoH Output High Voltage loy= —1mA 2.4 \"
Isg1 Vcc Standby Current CMOS | Note 1 200 pA
Isg2 Vcce Standby Current TTL Note 2 10 mA
lcct Active Current (CMOS) Notes 1 and 3 25 mA
lcca Vce Active Current (TTL) Notes 2 and 3 35 mA
Ipp Vpp Supply Current Vpp =Vcc 100 A
Vop Vpp Read Voltage Vec-0.4 Vce v
T Input Load Current ViN=5.5V or Gnd -10 10 wA
ILo Output Leakage Current Vout=5.5V or Gnd -10 10 wA

NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 0.3V. 3) AC. Active power component is 3 mA/MHz (Power = AC + DC).

2) TTL inputs: V)_ < 08V, V,y > 20V.

AC READ CHARACTERISTICS Over Operating Range with Vpp = Vgc.

WS27C64F-90 | WS27C64F-12 | WS27C64F-15
PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX | UNITS
Address to Output Delay t Acc 90 120 150
"CE to Output Delay tce 90 120 150 ns
"OE to Output Delay t o 30 30 35
Output Disable to Output Float t DF 30 30 35
Address to Output Hold t OH 0 0 0

AC READ TIMING DIAGRAM

TEST LOAD (High Impedance Systems)

320Q
ADDRESSES VALID 2,01V
- ¢ |
_ Aoe > ton e puT. 100 pF
° N 4 (INCLUDING SCOPE
I AND JIG
[ tee —% —= CAPACITANCE)

BE —»| tpr -—

- TIMING LEVELS

OE

OUTPUTS «7 VALID Input Levels: .45 and 2.4V
— 1 }4_ Reference Levels: .8 and 2.0V
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WS27C64F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V + 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
Input Leakage Current _
(VIN = Vcc or Gnd) L 10 10 HA
Vpp Supply Current During
Programming Pulse lpp 60 mA
(CE= PGM= V|.)
Ve Supply Current (Note 3) lec 50 mA
Input Low Level ViL -0.1 0.8 vV
Input High Level ViH 2.0 Vee +0.3 Vv
Output Low Voltage During Verify
(oL = 16mA) Vou 045
Output High Voltage During Verify v 24 Vv
(loh = —4mA) OH ’

NOTES: 5) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

6) Vpp must not be greater than 14 volts including overshoot. During CE = PGM =V, Vpp must not be switched

from 5 volts to 13.5 volts or vice-

versa.

7) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Ta=25+5°C, Vcc = 5.5V + 5%, Vpp = 13.5+ 0.5V).

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time toes 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tvs 2 us
PGM Pulse Width tow 1 3 10 ms

NOTE: 8) Single pulse programming algorithms should use one 10 ms PGM pulse per byte.

PROGRAMMING WAVEFORM

:
ADDRESSES X ADDRESS STABLE T
le— tas > -’j tan [*—
’
oaa ——— DATA IN STABLE HicH 2 DATAOUT K
[ tos ton — [ tog > tor [e—
Vep
Vs
Vep Y,
le— tys ﬂ
CE \
- 'CES >
Vin
LU
[N
tew [*—toes "1
Vin s
o N /
Vi
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WS27C64F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C64F has all 8192x8
bits in the “1,” or high state. “0’s” are loaded into the WS27C64F
through the procedure of programming.

The programming mode is entered when +135V is applied to
the Vpp pin and CE is at V, . During programming, CE is kept
at V.. A 0.1 pF capacitor between Vpp and GND is needed
to prevent excessive voltage transients, which could damage
the device. The adgress to be programmed is applied to the
proper address pins. 8-bit patterns are placed on the respec-
tive data output pins. The voltage levels should be standard
TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS27C64F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS27C64F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p Wicm? for 20 minutes. The WS27C64F
should be about one inch from the source and all filters should
be removed from the UV light source prior to erasure.

It is important to note that the WS27C64F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C64F and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data 1/0 Unipak 2 or 2B, software version 9 or later, family/
pinout code 3C/33; WSI’s MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsl

PART NUMBER S':fs'io PA%'((::E ;‘F“imﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS27C64F-90CMB | 90 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C64F-90DMB | 90 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
WS27C64F-12CMB | 120 | 32 Pad CLLCC C2 Military MIL-STD-883C
WS27C64F12DMB | 120 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
WS27C64F15CMB | 150 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C64F-15DMB | 150 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
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WS57C64F

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 8K X 8 CMOS EPROM
KEY FEATURES
® Fast Access Time

—55ns

* Low Power Consumption
—90mW During Power Down (18 MHz)
—280mW Active Power (18 MHz)

® EPI Processing
—Latch-up Immunity up to 200mA

e Standard EPROM Pinout
e Bipolar Speeds

GENERAL DESCRIPTION

The WS57C64F is an extremely HIGH PERFORMANCE 64K UV Erasable Electrically Programmable Read Only
Memory. Itis manufactured in an advanced CMOS technology which allows it to operate at Bipolar speeds while
consuming very little power.

Two major features of the WS57C64F are its Low Power and High Speed. These features make it an ideal solution
for applications which require fast access times, low power, and non-volatility. Typical applications include
systems which do not utilize mass storage devices and/or are board space limited. Examples of these
applications are modems, secure telephones, servo controllers, and industrial controllers.

The WS57C64F is configured in the standard EPROM pinout which provides an easy upgrade path to higher
density EPROMs.

PIN CONFIGURATION
~ 8 B0 8 g 4]
<« g >2Z>M2 Voo O1 280V,
ooy + U A PP cc
Y “5.1..:55;“3?36' A, d2 27 O PGM
Al s 20071 A, 27123 260 NC
Al e 28{7] A, A“C" 25;“’
A7 27" Ay s 5 240 A,
Al ls 26{"] ne ge 2P An
A, .;]9 SRS st s 07 O 221 OF
A0 24" A, A, 08 210 A
Ag[-im 23! ] cE :1C9 20325
Neli312 22!7] o, o° E :? 9 3 07
Q.10 21§ 0 o°|:12 :::\oB
14 15 ! s
AR ode  wha
Gé"%‘z’o"o'd" GND [] 14 150 0,
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C64F-55 WS57C64F-70
Address Access Time (Max) 55ns 70ns
Chip Select Time (Max) 55ns 70ns
Output Enable Time (Max) 20ns 25ns

3-41



WS57C64F

ABSOLUTE MAXIMUM RATINGS”

*Notice: Stresses above those listed here may cause

Storage Temperature .......... -65°C to +150°C permanent damage to the device. This is a stress rating

Voltage on any pin with only and functional operation of the device at these or

respectto GND..........oovvinnn. -0.6V to +7V any other conditions above those indicated in the opera-

VPP with respect to GND ........ -0.6V to +14.0V tional sections of this specification is not implied.

ESD Protection .........c..coiiiiiiiinn. >2000V Exposure to absolute maximum rating conditions for

extended periods of time may affect device reliability.

OPERATING RANGE P y Y

Range Temperature Vce

Comm’l. 0° to +70°C +5V * 5%

Military -55° to +125°C +5V + 10%

DC READ CHARACTERISTICS Over Operating Range with Vpp = V(.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 16mA 0.4 \
VOH Output High Voltage loH= —-4mA 2.4 Vv
IsB1 Vcce Standby Current (CMOS) | CE=Vec + 0.3V. Notes 1 and 3 500 RA
IsB2 Vcc Standby Current(TTL) CE=Vj4. Notes 2 and 3 15 mA

. Comm’l. 20 mA
lect Vcce Active Current (CMOS) | Notes 1 and 4 —

Military 30 mA

Comm’l. 25 mA
lec2 Vce Active Current (TTL) Notes 2 and 4 —

Military 35 mA
lpp Vpp Supply Current Vpp= Vcc 100 uA
Vpp Vpp Read Voltage Vce-0.4| Vcec "

LI Input Load Current VIN = 5.5V or Gnd -10 10 wA

ILo Output Leakage Current VouTt = 5.5V or Gnd -10 10 wA
NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 0.3V. 3) A.C. Power component adds 1 mA/MHz.
2) TTL inputs: V) < 0.8V, Vjy > 2.0V. 4) A.C. Power component adds 3 mA/MHz.

AC READ CHARACTERISTICS Over Operating Range with Vpp = V.

WS57C64F-55 WS57C64F-70
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay t Acc 55 70
"CE to Output Delay tce 55 70 ns
OE to Output Delay t o 20 25
Output Disable to Output Float toF 20 25
Address to Output Hold t OH 10 10
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
97.5Q
ADDRESSES X VALID X 2.0V
_ face >ty [e— D.U.T.m'
cE N / (INCLUDING SCOPE
[ teg —> :l_: CAPACITANCE)
5 —l o |-— -
TIMING LEVELS
tog [ -
OUTPUTS ({ VALID Input Levels: 0 and 3V
| 1y e Reference Levels: 0.8 and 2.0V
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WS57C64F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V + 5%, Vpp = 13.5 £ 0.5V)

PARAMETER SYMBOLS MIN. MAX. UNIT
Input Leakage Current _

ViN = Ve or Gnd ILi 10 10 LA
Vpp Supply Current During

Programming Pulse Ipp 60 mA
(CE=PGM=V|L)

Vcc Supply Current (Note 4) Icc 25 mA
Input Low Level ViL —0.1 0.8 Vv
Input High Level VIH 2.0 Vcc+0.3 \]
Output Low Voltage During Verify

(loL = 16mA) VoL 0.45 Vv
Output High Voltage During Verify

(loH = -4mA) VoH 2.4 Vv

NOTES: 6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = Vi, Vpp must not
be switched from 5 volts to 13.5 volts or vice-versa.
8) During power up the PGM pin must be brought high (=ViH) either coincident with or before power is applied to Vep

AC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V * 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOLS MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time tces 2 us
Output Enable Setup Time toEs 2 us
Data Setup Time tos 2 us
Address Hold Time taH 0 us
Data Hold Time toH 2 us
Chip Disable to Output Float Delay toF 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tvs 2 us
PGM Pulse Width tpw 1 3 10 ms

PROGRAMMING WAVEFORM

NOTE: 9) For simple, one pulse only, programming algorithms, use a 10 ms pulse.

ADDRESSES

~

ADDRESS STABLE

X

e thg >

DATA IN STABLE

[ tog

le- toy —

—-i tay f—
HIGH Z DATA OUT 5
VALID
[+ tog tor [*—

V,
cc [ tyg —o
Viy =————\
CE \
Vi
[ tces >

e

[ loes "1

PGM
Vi
- Vin
OE
Vi
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WS57C64F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C64F has all 8192x8
bits in the “1,” or high state. “0’s” are loaded into the WS57C64F
through the procedure of programming.

The programming mode is entered when +13.5V is applied to
the Vpp pin and CE is taken to V.. During programming, CE is
kept at V|.. A 0.1 pF capacitor between Vpp and GND is
needed to prevent excessive voltage transients which could
damage the device. The address to be programmed is applied
to the proper address pins. 8-bit patterns are placed on the
respective data output pins. The voltage levels should be
standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS57C64F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C64F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000u W/cm? for 20 minutes. The WS57C64F
should be about one inch from the source and all filters should
be removed from the UV light source prior to erasure.

It is important to note that the WS57C64F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C64F and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data 1/0O Unipak 2 or 2B, software version 9 or later, family/
pinout code 3C/33; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER s'(’nE;D PATC\'((::EGE Eﬁmﬁé TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C64F-55D 55 | 24 Pin CERDIP 06" D1 Comml Standard
WS57C64F70CMB | 70 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C64F-70D 70 | 24 Pin CERDIP, 06" D1 Comml Standard
WS57C64F70DMB | 70 | 24 Pin CERDIP, 06" D1 Military MIL-STD-883C
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WAFERSCALE INTEGRATION, INC.

WS27C128F

MILITARY 16K x 8 CMOS EPROM

KEY FEATURES

¢ EPI Processing
— Latch-Up Immunity Up to 200 mA

e Standard EPROM Pinout
¢ Military Operating Range

¢ Fast Access Time
— 90/120/150 ns

¢ Low Power Consumption
— 1 mW During Power Down
— 300 mW Active Power

GENERAL DESCRIPTION

The WS27C128F is an extremely HIGH PERFORMANCE 128K UV Erasable Electrically Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at high speeds and very
low power over the full Military temperature operating range.

The WS27C128F was specifically designed to replace standard EPROMs in military environments. No hardware or
software changes are required to replace standard military 27128 EPROMs with the WSI WS27C128F,

The WS27C128F is configured in the standard EPROM pinout which provides an easy upgrade path for the WS27C64F
and the 256K bit WS27C256F.

PIN CONFIGURATION

~ S Bo 8 2o ~_
.<. .<. = .z. = Ver G1 2813 Vee
SEEEIPEERN Aad2 272 P
Acl1s 1 20771 a, A, 3 26[7 Ay
As[le 28771 A, Ae Q4 2501 A
A7 2707] Ay A0S 240 Ay
As[Tl8 26{ ] NC Age 231 An
A (719 25771 58 AsO7 O 22 OF
A 10 24[53 A A, s 2100 Ay
Ao [Iin 23! ] cE/pam Age 20p cE
neli312 22:] o, Ao Q10 1 0
ol 11 2171 o, 0,1 18 Og
14 15 16 17 18 19 20 01912 171 05
REIRERIRIRInES 0, 13 161 O,
S g gz) SS & GND O 14 150 O,
(3]
TOP
PRODUCT SELECTION GUIDE _
PARAMETER WS27C128F-90 WS27C128F-12 WS27C128F-15
Address Access Time (Max) 90 ns 120 ns 150 ns
Chip Select Time (Max) 90 ns 120 ns 150 ns
Output Enable Time (Max) 30 ns 30 ns 35 ns
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WS27C128F

ABSOLUTE MAXIMUM RATINGS*
Storage Temperature
Voltage on any pin with

-65° to +150°C

*Notice: Stresses above those listed here may cause

permanent damage to the device. This is a stress rating

only and functional operation of the device at these or

any other conditions above those indicated in the opera-

respecttoGND ................ —06Vito+7V tional sections of this specification is not implied
VPP with res.pect to GND ...-0.6Vto +14.0V Exposure to absolute maximum rating conditions for
ESD Protection ..................... >2000V extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vce
Military | —55°to +125°C [+5V +£10%
DC READ CHARACTERISTICS Over Operating Range with Vpp = V.
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL=4mA 0.4 \"
VoH Output High Voltage lon=—1mA 2.4 \%
Isg1 Vcc Standby Current CMOS | Notes 1 and 3 200 uA
Isg2 Vce Standby Current TTL Notes 2 and 3 10 mA
lcci Active Current (CMOS) Notes 1 and 4 25 mA
lcc2 Vcc Active Current (TTL) Notes 2 and 4 35 mA
lop Vpp Supply Current Vpp =Vcc 100 A
Vop Vpp Read Voltage Vcec-0.4 Vce \
Iy Input Load Current ViN=56.5V or Gnd -10 10 A
Lo Output Leakage Current Vout =5.5V or Gnd -10 10 uA
NOTES: 1) CMOS inputs: GND * 0.3V or Vcc + 0.3V. 3) A.C. standby power component is TmA/MHz.
2) TTL inputs: ViL<0.8V, ViH=2.0V. 4) A.C. Active power component is 3mA/MHz (Power = AC + DC).
AC READ CHARACTERISTICS Over Operating Range with Vpp = Vgc.
WS27C128F-90 |WS27C128F-12 |WS27C128F-15
PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX | UNITS
Address to Output Delay tacc 90 120 150
CE to Output Delay tce 90 120 150
OE to Output Delay t oe 30 30 35 ns
Output Disable to Output Float toF 30 30 30
Address to Output Hold ton 0 0 0
NOTE: Single shot programming algorithms should use one 10 ms PGM pulse per word.
AC READ TIMING DIAGRAM TEST LOAD (High impedance Systems)
320Q
ADDRESSES VALID 201V
_ T e >ty [ DUT.
cE N / (mcn.unme. SCOPE
[ tcg —| -1—_ CAPACITANCE)
oE —»{ tpr | |e—
TIMING LEVELS
tog [
OUTPUTS & vauo Input Levels: .45 and 2.4V
— oy Reference Levels: .8 and 2.0V




WsS27C128F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25 +5°C, Voo = 5.5V + 5%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT

input Leakage Current _

(Vin = Vce or Gnd) u 0 10 A

Vpp Supply Current During

Programming Pulse Ipp 30 mA

(CE= PGM = V)

Vee Supply Current lee 50 mA

Input Low Level ViL -0.1 0.8 Vv

Input High Level ViH 2.0 Vcec +0.3 Vv

Output Low Voltage During Verify

(oL = 16mA) VoL 0.45 \

Output High Voltage During Verify

(lon = —4mA) Vou 2.4 \
NOTES: 6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = V,, Vpp must not be switched
from 5 volts to 13.5 volts or vice-versa.
8) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Ta =25 +5°C, Vcc = 5.5V + 5%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time tees 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tvs 2 - us
PGM Pulse Width  (Note 9) tow 1 5 ms
NOTE: 9) For single pulse programming algorithms, use one 10 ms pulse.
PROGRAMMING WAVEFORM
ADDRESSES X ADDRESS STABLE K
la— tag —«—i tan fe—
DATA —-—-—{‘ DATA IN STABLE }ﬂ'_{_{ AT E_—
[ tos [ ton — [ top tor [+
Vep
y
V,
PP VCC _/
[ tyg —
v
& 1H \
Vi \
I tces >
vy —
PGM
Vi H
tow [*— toes
VIN ’l A
o N/
Vi
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WsS27C128F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C128F has all 16,384x8
bits in the “1,” or high state. “0’s” are loaded into the
WS27C128F through the procedure of programming.

The programming mode is entered when +13.5V is applied to
the Vpp pin and CE is taken to V, . During programming, CE is
kept at Vi . A 0.1 uF capacitor between Vpp and GND is
needed to prevent excessive voltage transients which could
damage the device. The address to be programmed is applied
to the proper address pins. 8-bit patterns are placed on the
respective data output pins. The voltage levels should be
standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS27C128F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS27C128F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm2 for 20 minutes. The
WS27C128F should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS27C128F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C128F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS

Data 1/O Unipak 2 or 2B, software version 12 or later, family/
pinout code 3C/51; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER s':f;” PA%‘:SE .';.Aai'\fﬁﬁé TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS27C128F-90CM 90 | 32 Pad CLLCC c2 Military Standard
WS27C128F-90CMB | 90 | 32 Pad CLLGC c2 Military MIL-STD-883C
WS27C128F-90DM 90 | 28 Pin CERDIP 06" D2 Military Standard
WS27C128F-90DMB | 90 | 28 Pin CERDIP 06" D2 Military MIL-STD-883C
WS27C128F-12CM 120 | 32 Pad CLLCC c2 Military Standard
WS27C128F12CMB | 120 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C128F-12DM 120 | 28 Pin CERDIP, 06" D2 Military Standard
WS27C128F-12DMB | 120 | 28 Pin CERDIP. 06" D2 Military MIL-STD-883C
WS27C128F-15CM 150 | 32 Pad CLLCC c2 Military Standard
WS27C128F-15CMB | 150 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C128F-15DM 150 28 Pin CERDIP, 0.6” D2 Military Standard
WS27C128F-15DMB | 150 | 28 Pin CERDIP, 06 D2 Military MIL-STD-883C
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WS57C128F
PRELIMINARY

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 16K x 8 CMOS EPROM

KEY FEATURES

e EPI Processing
—Latch-up Immunity up to 200mA

e Standard EPROM Pinout
e Bipolar Speeds

e Fast Access Time
—55ns

® Low Power Consumption
—90mW During Power Down (18 MHz)
—305mW Active Power (18 MHz)

GENERAL DESCRIPTION

The WS57C128F is an extremely HIGH PERFORMANCE 128K UV Erasable Electrically Programmable Read
Only Memory. It is manufactured in an advanced CMOS technology which allows it to operate at Bipolar speeds
while consuming only 60mA.

Two major features of the WS57C128F are its Low Power and High Speed. These features make it an ideal
solution for applications which require fast access times, low power, and non-volatility. Typical applications
include systems which do not utilize mass storage devices and/or are board space limited. Examples of these
applications are modems, secure telephones, servo controllers, and industrial controllers.

The WS57C128F is configured in the standard EPROM pinout which provides an easy upgrade path for systems
which are currently using standard EPROMs.

PIN CONFIGURATION
~ 8 2o 8 ('; 2
<d>Z>5M< Vep 1 ~ sy
L ] LU T B ) cc
Yy “a..;‘:ii?ﬁ'iﬁ A 02 27 O PGM
LYY ! 20771 A A7 Q3 260 Ag
As ;:6 23::: Ay 26C4 257 Ag
A 37 27::1 Ay A555 240 A
A[738 26{_] NC +He 20 An
aaf 250 ] o »g O 2 p o¢
A fT30 2417 A N 2P Ao
NES i A
NC[l312 22{7 %o, o 7
O[3 18 21l7] o, P ol by
\jt 15 16 17 18 19 20 o ds ::: 05
NEIREninininlh 2 s
S 3 g ‘z’é’c;om GND (J 14 150 Oy
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C128F-55 WS57C128F-70
Address Access Time (Max) 55ns 70ns
Chip Select Time (Max) 55ns 70ns
Output Enable Time (Max) 25ns 25ns
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WS57C128F

ABSOLUTE MAXIMUM RATINGS*
Storage Temperature ............ -65° to +150°C
Voltage on Any Pin with

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or

Respectto GND ................ -06V to +7V any other conditions above those indicated in the opera-
Vpp with Respect to GND ......... -06V to +14V tional sections of this specification is not implied.
ESD Protection . ....................... >2000V Exposure to absolute maximum rating conditions for
OPERATING RANGE extended periods of time may affect device reliability.

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V + 5%

Military —-55° to +125°C +5V + 10%

DC READ CHARACTERISTICS Over Operating Range with Vpp = V.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNITS
Vou Output Low Voltage lo. = 16 mA 04 \
Vou Output High Voltage loy = -4 mA 24 Vv
Isg1 V¢ Standby Current (CMOS) Notes 1 and 3 500 nA
Isp2 V¢ Standby Current (TTL) Notes 2 and 3 20 mA
lcct Active Current (CMOS) Notes 1 and 4 Comn' 25 mA

Military 30
loce Vcc Active Current (TTL) Notes 2 and 4 |—omm! 3 mA
Military 40
lpp Vep Supply Current Vep = Vee 100 pA
Vpp Vpp Read Voltage Vee - 04 Vee \'
I Input Load Current Vin = 55V or Gnd -10 10 pA
o Output Leakage Current Vout = 55V or Gnd -10 10 pA
NOTES: 1) CMOS inputs: GND + 03V or Ve + 0.3V. 3) AC. Standby power component is 1 mA/MHz (Power = AC + DC).

2) TTL inputs: V< 08V, Vyy > 2.0V,

4) AC. Active power component is 3 mA/MHz (Power = AC + DC).
AC READ CHARACTERISTICS Over Operating Range with Vpp = V.

WS57C128F-55 WS57C128F-70
PARAMETER SYMBOL MIN AX MIN MAX UNITS
Address to Output Delay tace 55 70
CE to Output Delay tce 55 70
OE to Output Delay toe 25 25 ns
Output Disable to Output Float tor 25 0 25
Address to Output Hold ton 10 10
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
97.5Q
ADDRESSES VALID i 201V 4
_ face >ty DUT. S0
ce / (m?:wome SCOPE
I AND JIG
[ tee —> == CAPACITANCE)
o8 —| tor -—
— TIMING LEVELS
toe —
OUTPUTS «; VALID 3; Input Levels: 0 and 3V
—{ 1 e Reference Levels: 0.8 and 2.0V
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WS57C128F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V * 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT

input Leakage Current _

(Vin = Vcg or Gnd) u 10 10 HA

Vpp Supply Current During

Programming Pulse Ipp 60 mA

(CE = PGM = V)

Vcc Supply Current Notes 2 & 4 lce 30 mA

Input Low Level ViL -0.1 0.8 \

Input High Level ViH 2.0 Vgc + 0.3 Vv

Output Low Voltage During Verify

(loL = 16mA) Vou 045

Output High Voltage During Verify

(lon = —4mA) Vou 2.4 \
NOTES: 6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM =V, Vpp must not be switched
from 5 volts to 13.5 volts or vice-versa.
8) During power up the PGM pin must be brought high (> Vin) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Ta =25+5°C, Vcc = 5.5V *+ 5%, Vpp = 13.5 + 0.5V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time toes 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 - uS
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tus 2 us
PGM Pulse Width tow 1 3 10 ms
NOTE: Single shot programming algorithms should use a single 10 ms pulse.
PROGRAMMING WAVEFORM
ADDRESSES ‘X ADDRESS STABLE K
le— s -’i tan [e—
DATA ——( DATA IN STABLE Hohz DA p——
[ tos [ ton —o~ tog | tor fe—
Vep I
Vep
’ Vee _—/.4- tyg —
le
CE \k
vIL
- tees |
Vin
PGM
Vi
H [*—toes "‘
o Vin —
=, N/
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WS57C128F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C128F has all 16384x8
bits in the “1,” or high state. “0’s” are loaded into the
WS57C128F through the procedure of programming.

The programming mode is entered when +135V is applied to
the Vpp pin, and CE is at V). During programming, CE is kept
at V.. A 0.1 pF capacitor between Vpp and GND is needed
to prevent excessive voltage transients, which could damage
the device. The address to be programmed is applied to the
proper address pins. 8-bit patterns are placed on the respec-
tive data output pins. The voltage levels should be standard
TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C128F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C128F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm?2 for 20 minutes. The
WS57C128F should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C128F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C128F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS

Data I/0O Unipak 2 or 2B, software version 11 or later, family/
pinout code 3C/51; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER sz:sso PA;’\'((PAEGE gﬁiﬁﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C128F-55D 55 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS57C128F70CMB | 70 | 32 Pad CLLCC c2 Military MIL-STD-883¢
WS57C128F-70D 70 | 28 Pin CERDIP, 06" D2 Comm’ Standard
WS57C128F-70DMB | 70 | 28 Pin CERDIP 06" D2 Military MIL-STD-883C
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;:55_____5';5 WS27C256F
PRELIMINARY

WAFERSCALE INTEGRATION, INC.

MILITARY 32K x 8 CMOS EPROM
KEY FEATURES

EPI Processing
— Latch-Up Immunity Up to 200 mA

¢ Fast Access Time .
— 90 ns (Military)

e Low Power Consumption
— 1 mW During Power Down
— 325 mW Active Power

¢ Military High Rel Processing

Drop-In Replacement for

— M27256

GENERAL DESCRIPTION

The WS27C256F is a HIGH PERFORMANCE 256K UV Erasable Electrically Programmable Read Only Memory. 1t
is manufactured in an advanced CMOS technology which allows it to operate at speeds as fast as 90 ns Access
Time over the full military operating range. (If faster speeds are required, contact your WSI sales representative.

Two major features of the WS27C256F are its Low Power and High Speed. While operating in a TTL environment
it consumes only 65 mA while cycling at full speed. Additionally, the WS27C256F can be placed in a standby mode
which drops operating current below 30 mA in a TTL environment and 200 pA in a CMOS environment.

The WS27C256F is configured in the standard EPROM pinout which provides an easy upgrade path for systems
which are currently using standard EPROMs.

MODE SELECTION PIN CONFIGURATION

PINS | _
MODE CE

Read ViL
Output Disable X

Standby ViH| X
Program ViL

OUTPUTS
Dout
High Z
High Z
Din
Dout
High Z
Encoded Dataj

Vee |Vee

Vee | Vec |
Vee [Vee
Vce
Vee
Vce
Vce
Vee |Vee

Vee

Vep

Program Verify X |V
Viy
ViL

Vep

Program Inhibit Vpp

Signature*

X can be either V,_or V.
*For Signature, Ag = 12V, A, is toggled, and all other address are at
TTL low. Ag = Vi = MFGR 23H, A; = V| = DEVICE A8H.

TOP

PRODUCT SELECTION GUIDE

PARAMETER

WS27C256F-90

WS27C256F-12

WS27C256F-15

Address Access Time (Max)

90 ns

120 ns

150 ns

Chip Select Time (Max)

90 ns

120 ns

150 ns

Output Enable Time (Max)

30 ns

35 ns

40 ns




WS27C256F

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . ......... —-65° to +150°C
Voltage on any pin with

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or

respect to GND . ............. —~06V to +7V any other conditions above those indicated in the opera-
Vpp with respect to GND . . . . . . ... —06V to +14V tional sections of this specification is not implied.
ESD Protection . . .. ..o oo >2000V Exposure to absolute maximum rating conditions for

extended periods of time may affect device reliability.

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V + 10%
DC READ CHARACTERISTICS Over Operating Range with Vpp = V.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL = 4mA 04 Vv
Vou Output High Voltage lo = -1 mA 24 \
lsg1 V¢ Standby Current CMOS | CE = Vg¢ + 0.3V (Note 1) 250 pA
lsgo V¢c Standby Current TTL CE = Vi, (Note 2) 5 mA
locct Vcc Active Current (CMOS) Note 1 30 (Note 3) mA
lcca V¢c Active Current (TTL) Note 2 40 (Note 3) mA
lpp Vpp Supply Current Vpp = Vc¢ 100 pA
Vpp Vpp Read Voltage Ve -04 Vee \

I Input Load Current Vin = 55V or Gnd -10 10 pA
Lo Output Leakage Current Vour = 55V or Gnd -10 10 pA
NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 03V. 3) A.C. Active power component is 3 mA/MHz (Total Power = AC + DC).

2) TTL inputs: V) < 08V, V,y > 2.0V.

AC READ CHARACTERISTICS Over Operating Range with Vpp = V.

WS27C256F-90 | WS27C256F-12 | WS27C256F-15
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX MIN MAX
Address to Output Delay tace 90 120 150
CE to Output Delay tce 90 120 150
OE to Output Delay toe 30 35 40 ns
Output Disable to Output Float tor 30 35 40
Address to Output Hold ton 0 0

AC READ TIMING DIAGRAM

TEST LOAD (High Impedance Systems)

3200
ADDRESSES VALID 2.0V

_ “ tace > toy D.U.T.Im'1 0 pF

CE —'"—\ / I (INCLUDING SCOPE

[ tcg ——> == CAPACITANCE)
. —»1 tor
OF
TIMING LEVELS
e [
OUTPUTS (\\ VALID Input Levels: .45 and 2.4
| g fe— Reference Levels: 0.8 and 2.0V
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WS27C256F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, = 25 + 5°C, Voc = 55V + 10%, Vpp = 125 + 05V)

PARAMETER SYMBOL MIN. MAX. UNIT

input Leakage Current "
(VIN = Vg or Gnd ILi 10. 10 iy

Vce Supply Current During

Programming Pulse lec 60 mA
(CE= PGM = Vi)

Vce Supply Current (Note 3) lcc 30 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Veec +0.3 Vv
Outplut Low Voltage During Verify VoL 0.45 v
(loL=4mA)

Output High Voltage During Verify

(loH=—1mA) Vo 24 Y,

NOTES: 5) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.
6) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = V|, Vpp must not be switched from 5 volts
to 12.5 volts or vice-versa.
7) During power up the PGM pin must be brought high (> V,,;) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (T = 25 + 5°C, Vog = 55V + 10%, Vpp = 125 + 05V)

PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tag 2 us
CE High to OE High tcon 2 ps
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay toF 0 55 ns
Data Valid From Output Enable toe 55 ns
Vpp Setup Time tys 2 us
PGM Pulse Width tow 1 3 10 ms
OE Low to CE “Don’t Care” tocx 2 us

NOTE: 8) Single pulse programming algorithms should use one 10 ms PGM pulse per byte.
PROGRAMMING WAVEFORM

|
ADDRESSES ADDRESS STABLE X
- thg > "i tan [
A HIGH Z DATA OUT
paA —— oarainsTase  h— =& PAROUT B
[ tos le ton — [ tog — o <
Vee s
Vep ;
Vee la— tyg —=
e tees + tocx teon
VIH ——
CE/PGM'
vIL
tew I toes "'l
Vi —
o N /
vlL
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WS27C256F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C256F has all
32,768x8 bits in the “1,” or high state. “‘0’s” are loaded into
the WS27C256F through the procedure of programming.

The programming mode is entered when +12.5V is applied to
the Vpp pin, and CE/PGM is taken to V.. During program-
ming, CE/PGM is kept at V.. A 0.1 pF capacitor between Vpp
and GND is needed to prevent excessive voltage transients,
which could damage the device. The address to be pro-
grammed is applied to the proper address pins. 8-bit patterns
are placed on the respective data output pins. The voltage levels
should be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS27C256F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS27C256F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms A)
with intensity of 12000p W/cm?2 for 20 minutes. The
WS27C256F should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS27C256F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C256F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS

Data 1/0 Unipak 2 or 2B, software version 12 or later, family/
pinout code 3C/32; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER S'(’fjo PA%'(‘;}EGE ;ﬁiﬁﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE
WS27C256F-90CMB | 90 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C256F-90DMB | 90 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
WS27C256F-12CMB | 120 | 32 Pad CLLCC c2 Military MIL-STD-883¢
WS27C256F-12DMB | 120 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
WS27C256F-15CMB | 150 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C256F-15DMB | 150 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
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ES 5= WS57C256F

WAFERSCALE INTEGRATION, INC. PRELIMINARY

HIGH SPEED 32K x 8 CMOS EPROM
KEY FEATURES

¢ Fast Access Time e EPI Processing

— 55 ns — Latch-Up Immunity Up to 200 mA
* Low Power Consumption + Standard EPROM Pinout

— 75 mW During Power Down

— 325 mW Active Power ¢ Bipolar Speeds

GENERAL DESCRIPTION

The WS57C256F is an extremely HIGH PERFORMANCE 256K UV Erasable Electrically Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at speeds as fast as 55 ns
Access Time.

Two major features of the WS57C256F are its Low Power and High Speed. While operating in a TTL environment
it consumes only 65 mA while cycling at full speed. Additionally, the WS57C256F can be placed in a standby mode
which drops operating current below 15 mA in a TTL environment and 200 pA in a CMOS environment.

The WS57C256F also has exceptional output drive capability. It can source 4 mA and sink 16 mA per output.

The WS57C256F is configured in the standard EPROM pinout which provides an easy upgrade path for systems
which are currently using standard EPROMSs.

MODE SELECTION PIN CONFIGURATION
PINS | _ | __
MODE CE |OE|Vpp|Vcc| OUTPUTS
Read ViL | ViL | Vee | Vee |Dout Vee o1 285 Voo
Output Disable | X |V |Vcg |Vec [High Z n St A
Standby Vi | X | Vee!|Vee |High z S PO B
(ZINC "
Program ViL | ViH | Ve [ Ve IDIN ¢ }F :SE: OZZ;%
i b A, 10
Program Verify X [ ViL| Vee |Vce |Dout t g—glmi A,E: :;igg,m
Program Inhibit | Vi [ Vin { Vep [Vec [High Z oy ol vy
Signature*® ViL | ViL | Vee | Vec [Encoded Data g;g:; :Zgg:
GNDO 14 15004
X can be either V, or V.
*For Signature, Ag=12V, A, is toggled, and all other address are at
TTL low. Ag= V)= MFGR 23H, Ay = V|, = DEVICE A8H.
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C256F-55 WS57C256F-70
Address Access Time (Max) 55 ns 70 ns
Chip Select Time (Max) 55 ns 70 ns
Output Enable Time (Max) 25 ns 30 ns
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WS57C256F

ABSOLUTE MAXIMUM RATINGS*

*Notice: Stresses above those listed here may cause

Storage Temperature ........ -65°to +150°C pell'mangrfn dat’_“é"éleI to thet{’eVicfe-tJhicT isa s"?fs rating
Lo only and functional operation of the device at these or
Voltage on any pin with s o .
respecttoGND ................ -0.6Vto+7V :2:::lthse;;?:::I%?Stz?:vse;:;sfiggﬁat;d ::::hﬁ:;gg-
VPP with respect to GND ...-0.6Vto +13.0V Exposure to absolute maximum rating conditions for
ESD Protection ..................... >2000V- extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vce
Comm’| 0° to +70°C +5V + 5%
Military -55°to +125°C +5V+ 10%
DC READ CHARACTERISTICS Over Operating Range With Vpp=Vcc.
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage lor=16mA 04 Vv
VoH Output High Voltage loy=-4mA 2.4 \Y
I'sB1 Vce Standby Current CMOS CE=Vcc =+ 0.3V.Note 1 &3 500 A
(P Vcc Standby Current TTL CE=V|y. Note 2 & 3 15 mA
Comm’l 30 mA
| Vee Acti t (CMOS Notes 1 and 4
cc1 cc Active Current ( ) Military 20 A
lcca Vce Active Current (TTL) Notes 2 and 4 |-0m™"! 35 mA
Military 45 mA
Ipp Vpp Supply Current Vpp=Vcc 100 MA
Vop Vpp Read Voltage Vce-0.4 Vee Y
Iy Input Load Current Viy =5.5V or Gnd -10 10 uA
lLo Output Leakage Current Vour=5.5V or Gnd -10 10 nA
NOTES: 1) CMOS inputs: GND + 0.3V or Vgc + 0.3V. 3) A.C. Power component adds 1 mA/MHz.
2) TTL inputs: Vy < 08V, Vi > 20V. 4) AC. Power component adds 3 mA/MHz.
AC READ CHARACTERISTICS Over Operating Range with Vpp = V.
WS57C256F-55 WS57C256F-70
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
Address to Output Delay tacc 50 70
CE to Output Delay tce 55 70
OE to Output Delay toe 25 30 ns
Output Disable to Output Float toe 25 30
Address to Output Hold ton 0
AC READ TIMING DIAGRAM TEST LOAD (High impedance Systems)
97.5Q
ADDRESSES VALID 201V
== .
cE AN / I (mcwome SCOPE
[ tcg ——> — CAPACITANCE)
oE —| tor
— TIMING LEVELS
tog [
OUTPUTS ({; VALID : ; 9 Input Levels: 0 and 3V
— 1 | Reference Levels: 0.8 and 2.0V
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WS57C256F

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta=25 = 5°C, Vcc=5.50V + 5%, Vpp=12.5+0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current _

(ViN = Vcc or Gnd I 10 10 uA
Vce Supply Current During

Programming Pulse lec &0 mA
(CE= PGM=V).)

Ve Supply Current (Note 4) lce 35 mA
Input Low Level ViL -0.1 0.8 \
Input High Level ViH 2.0 Voo +0.3 )Y
Output Low Voltage During Verify

(oL = 16mA) VoL 0.45 \)
Output High Voltage During Verify

(loH = — 4mA) Vo 2.4 Vv

NOTES:

6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = Vi, Vpp must not be switched
from 5 volts to 12.5 volts or vice-versa.

8) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (T, = 25 + 5°C, Vg = 550V + 5%, Vpp = 125 + 05V)
PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
CE High to OE High tcon 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid From Output Enable toe 130 ns
Vpp Setup Time tys 2 us
PGM Pulse Width tew 1 3 10 ms
OE Low to CE “Don’t Care” tocx 2 us
NOTE: 9) A single shot programming algorithm should use one 10 ms pulse.
PROGRAMMING WAVEFORM
ADDRESSES ‘X ADDRESS STABLE X
e tas > —.{ tan fe—
DATA ——{f DATA IN STABLE QL{ DAL a}-——
< tos | e ton — letoe =  —> tor |e—
Vep Is
v |
PP Vee _/
[ tvs
e tees tocx tcon
VIH _—
CE/PGM \ y
A\
tow re— toes
] SR
o N /
VIL
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WS57C256F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C256F has all
32,768x8 bits in the “1,” or high state. ““0’s” are loaded into
the WS57C256F through the procedure of programming.

The programming mode is entered when +13.5V is applied to
the Vpp pin and CE/PGM is taken to V. During Programming,
CE/PGM is kept at V.. A 0.1 uF capacitor between Vpp and
GND is needed to prevent excessive voltage transients which
could damage the device. The address to be programmed is
applied to the proper address pins. 8-bit patterns are placed
on the respective data output pins. The voltage levels should
be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS57C256F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C256F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms 4)
with intensity of 12000p W/cm?2 for 20 minutes. The
WS57C256F should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C256F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 2537A, the exposure to fluorescent light and
sunlight will eventually erase the WS57C256F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS
Data I/0 Unipak 2 or 2B, software version 12 or later; WSI’s
MagicPro™ IBM PC Compatible Engineering Programmer.

OPERATING wsl
PART NUMBER s'(’:sD PA.%QEGE g‘;‘;mﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C256F-55D 55 28 Pin CERDIP, 0.6” D2 Comm’l Standard
WS57C256F70CMB | 70 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C256F-70D 70 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS57C256F-70DMB | 70 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
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WAFERSCALE INTEGRATION, INC, ADVANCE INFORMATION
HIGH SPEED 32K x 8 CMOS EPROM

KEY FEATURES

¢ Fast Access Time ¢ EPI Processing
— 35 ns — Latch-Up Immunity Up to 200 mA

e Low Power Consumption — ESD Protection Exce?ds 2000V
— 75 mW During Power Down e Standard EPROM Pinout
— 325 mW Active Power

GENERAL DESCRIPTION

The WS57C256F is a 32K x 8 CMOS EPROM which has been speed-enhanced from 55 ns to 35 ns. It is based
upon WaferScale’s patented CMOS Split Gate EPROM technology.

The 35 ns access time of the WS57C256F is a key parameter. Traditionally, as memory densities increase, memory
access times become slower. This forces microprocessors to insert Wait States which negatively impact system
throughput. Real Time applications cannot afford Wait Statesnrega:rd[e'ss ‘of memory density. WaferScale’s unique
memories can keep pace with the fastest microprocessors. The combination of speed and density available in the
WS57C256F enables the use of more complex and comprehen‘Sive algorithms in Real Time applications.

WaferScale’s patented CMOS Split-Gate EPROM technology not only ‘enables the development of fast and dense
memory products, it also provides a higher level of Quality and Reliability. Tests have proven that WSI EPROM products
program very efficiently and quickly. Also, the WSI EPROM retains its data an order of magnitude better than traditional
EPROM technologies. This combination of speed, density, quality and reliability make WSI the obvious choice when
selecting a non-volatile memory supplier.

The WS57C256F is configured in the JEDEC standard EPROM pin configuration. It is also easily programmed
on popular EPROM programmers as well as the MagicPro™ IBM PC compatible engineering programmer offered
by WSI.

MODE SELECTION PIN CONFIGURATION
PINS | _ | __
MODE CE |OE | Vpp |Vcc| OUTPUTS
Read Vi | ViL | Vee | Vee |Pour 1 " ashvg
Output Disable | X |Vin|Vee |Vec High z S aaba
Standby Viu | X |V |Voc [High Z s ba
Program ViL | Vin | Vee |Vec |DIN ; Qgg%
Program Verify | X |Vi_|Vpp [Vce |Dour : i
Program Inhibit | Viy [ Vin | Vee [Vee [High Z I
Signature® ViL | ViL | Vee | Voe |[Encoded Data :: ::ggf
14 1500,
X can be either V, or V).
*For Signature, Ag= 12V, A is toggled, and all other address are at
TTL low. Ag=V)_= MFGR 23H, A= V,,; = DEVICE A8H.
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS57C256F-35 WS57C256F-45
Address Access Time (Max) 35 ns 45 ns
Chip Select Time (Max) 35 ns 45 ns
Output Enable Time (Max) 20 ns 25 ns
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WS57C256F

ABSOLUTE MAXIMUM RATINGS*

*Notice: Stresses above those listed here may cause

Storage Temperature ........ -65°to +150°C pe:man:r;t datmagT to thett_:levicfe.ﬂ;l'hi: isa strtef: rating
L only and functional operation of the device at these or
Voltage on any pin with any other conditions above those indicated in the opera-
respecttoGND ................ -0.6V to +7V . - . e e o
. D V to +13.0V tional sections of this specification is not implied.
VPP with res_pect to GND ...-0.6V to +13. Exposure to absolute maximum rating conditions for
ESD Protection ..................... >2000V extended periods of time may affect device reliability.
OPERATING RANGE
Range Temperature Vce
Comm'| 0° to +70°C +5V £ 5%
Military -55°to +125°C +5V + 10%
DC READ CHARACTERISTICS Over Operating Range with Vpp = V.
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL=16mA 04 \"
VoH Output High Voltage lop=-4mA 2.4 \
1Bt Ve Standby Current CMOS CE=Vcc + 0.3V. Note 1 500 uA
IsB2 Vce Standby Current TTL CE=V\u. Note 2 5 mA
Comm’l
lcet Vcc Active Current (CMOS) Notes 1 and 3 — 30 mA
Military 40 mA
lcee Vcc Active Current (TTL) Notes 2 and 3 comm'l 35 mA
Military 45 mA
'pp Vpp Supply Current Vpp=Vcc 100 HA
Vop Vpp Read Voltage Vce-0.4 Vce Vv
[FN] Input Load Current Vin =5.5V or Gnd -10 10 MA
Lo Output Leakage Current Voyr=5.5V or Gnd -10 10 rA

NOTES: 1) CMOS inputs: GND + 0.3V or Ve + 03V. 3) A.C. Power component adds 3 mA/MHz.

2) TTL inputs: V< 08V, V|, > 20V.

AC READ CHARACTERISTICS Over Operating Range with Vpp = Vgg.

WS57C256F-35 | WS57C256F-45
PARAMETER SYMBOL WMIN TMAX | WIN [ MAX UNITS
Address to Output Delay tace 35 45
CE to Output Delay tce 35 45 ns
OE to Output Delay toe 15 20
Output Disable to Output Float tDF 15 20
Address to Qutput Hold toH 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
975Q
ADDRESSES VALID 201V
tace > toy D.UT.
cE N / (mct.unme SCOPE
[ tee — . -—-7[ CAPACITANCE)
e —»| tor
f—r’ TIMING LEVELS
toe [
oUTPUTS \/{J VALID Input Levels: 0 and 3V
] 4, | Reference Levels: 0.8 and 2.0V
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WS57C256F

PROGRAMMING INFORMATION

DC CHARACTERISTICS (T, = 25 + 5°C, Voo = 550V + 5%, Vpp = 125 + 05V)
PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current _
(VIN = Vcc or Gnd i 10 10 HA
Vec Supply Current During
Programming Pulse lec 60 mA
(CE= PGM = V;.)
Vee Supply Current (Note 4) lce 35 mA
Input Low Level Vi -0.1 0.8 \
Input High Level ViH 2.0 Vee +0.3 \Y
Output Low Voltage During Verify
(loL = 16mA) Voo 0.45 \
Output High Voltage During Verify
(lon = — 4mA) Von 2.4 v
NOTES: 6) Ve must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE =

from 5 volts to 12.5 volts or vice-versa.

8) During power up the PGM pin must be brought high (>

PGM = Vi, Vpp must not be switched

Vin) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (T, = 25 + 5°C, Vgg = 550V + 5%, Vpp = 125 + 05V)
PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
CE High to OE High toom 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tAH 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid From Output Enable toe 130 ns
Vpp Setup Time tysg 2 us
PGM Puise Width tew 3 10 ms
OE Low to CE “Don't Care” tocx 2 s
PROGRAMMING WAVEFORM
ADDRESSES X ADDRESS STABLE j‘K
e tas > —-{ tan [
DATA i DATA IN STABLE HiGH 2 DAL :}—-
= tos [ ton — [*toe = —> tor [+—
" !
Vep Vs .
[ tces > tocx tcon
e ] o
t, [ t,
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WS57C256F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C256F has all
32,768x8 Bits in the “1,” or high state. “0’s” are loaded into
the WS57C256F through the procedure of programming.

The programming mode is entered when +13.5V is applied to
the Vpp pin and CE/PGM is taken to V.. During Programming,
CE/PGM is kept at Vj,.. A 0.1 uF capacitor between Vpp and
GND is needed to prevent excessive voltage transients which
could damage the device. The address to be programmed is
applied to the proper address pins. 8-bit patterns are placed
on the respective data output pins. The voltage levels should
be standard TTL levels.

ERASURE
In order to clear all locations of their programmed contents,
itis necessary to expose the WS57C256F to an ultra-violet light

ORDERING INFORMATION

source. A dosage of 15W second/cm? is required to completely
erase a WS57C256F. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm?2 for 20 minutes. The
WS57C256F should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C256F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C256F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

OPERATING wsl
PART NUMBER sz:s;n PA%'{(::E SAR‘imﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C256F-35D 35 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS57C256F-45CMB | 45 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C256F-45D 45 28 Pin CERDIP, 0.6" D2 Comm’| Standard
WS57C256F-45DMB | 45 | 28 Pin CERDIP 06 D2 Military MIL-STD-883C
WS57C256F-55CMB | 55 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS57C256F-55DMB | 55 | 28 Pin CERDIP, 0.6” D2 Military MIL-STD-883C
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WAFERSCALE INTEGRATION, INC.

WS27C256L
ADVANCE INFORMATION

32K x 8 CMOS EPROM

KEY FEATURES
e 300 Mil Dip or Standard 600 Mil Dip
e EPI Processing

— Latch-Up Immunity to 200 mA
— ESD Protection Exceeds 2000V

¢ Fast Access Time
— 90 ns
e Low Power Consumption
— 0.5 mW During Power Down
— 150 mW Active Power @ 5 MHz

¢ Drop-In Replacement for 27C256 or 27256

GENERAL DESCRIPTION

The WS27C256L is a HIGH PERFORMANCE 256K UV Erasable Electrically Programmable Read Only Memory. It
is manufactured in WSI’s latest CMOS EPROM technology which enables it to operate at speeds as fast as 90 ns
access time over the full operating range. (If faster speeds are required, contact your WSI sales representative.)

The WS27C256L can directly replace any 32K x 8 EPROM which conforms to the JEDEC standard. Examples of
this would be as follows: 27256, 27C256, or 27C256F. It can be easily programmed using standard EPROM program-
mers or the MagicPro™ IBM PC compatible engineering programmer offered by WSI.

The WS27C256L is also available in a 300 mil Dip. The pin configuration remains the same as the 600 mil wide package
and the programming algorithms are unchanged. This allows for a simple PCB layout change to take advantage of
a 50% reduction in required board space. An upgrade path to a 512K product (WS27C512F) is provided.

The high-speed (90 ns access time) of the WS27C256L enables it to run in a “No Wait State”” environment with such
microprocessors as the 16 MHz 80286. Slower speed versions are also available for lower performance applications.

The WS27C256L is configured in the standard EPROM pinout which provides an easy upgrade path for systems which
are currently using standard EPROMSs.

MODE SELECTION PIN CONFIGURATION
PINS <$fgdss
MODE CE |OE | Vpp |Vec | OUTPUTS VY 5L e Pot I
Read Vi | Vi [ Vee | Vee |Dour g AL R
Output Disable | X | Vi | Voo | Ve |High Z o O
Standby Vin | X | Vee | Ve |High Z e e war Ozpe
Program ViL | Vin | Vep | Vee [DIN wel - g_f/m :.:E?o e
Program Verify | X |V {Vep |Vce [Dout > 141516171819 20 B who
Program Inhibit | Vi | Vi | Ve |Voc [High Z 5588558 wadi_ 1sho.
X can be either V,_or V.
TOP
PRODUCT SELECTION GUIDE
PARAMETER WS27C256L-90 WS27C256L-12
Address Access Time (Max) 90 ns 120 ns
Chip Select Time (Max) 90 ns 120 ns
Output Enable Time (Max) 30 ns 35 ns




WS27C256L

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature -65°C to +150°C
Voltage on any pin with

respectto GND..............cooten -0.6V to +7V
VPP with respect to GND ........ -0.6V to +14.0V

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for

(T 4 TP \' . .
ESD Protection >2000 extended periods of time may affect device reliability.
OPERATING RANGE
RANGE TEMPERATURE Vee
ili — Oy (o]
Military 55°C to +125°C +5V + 10%
Commercial 0° to +70°C
DC READ CHARACTERISTICS Over Operating Range With Vpp= Vcc.
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL= 4mA 0.4 v
VoH Output High Voltage loL=-1mA 2.4 Vv
IsB1 Vcc Standby Current CMOS | CE=Vcc + 0.3V. Note 1 100 LA
IsB2 Vce Standby Current TTL "CE=ViH. Note 2 3 mA
lccy Vcc Active Current (CMOS) | Note 1 17 (Note 3) mA
lcc Vcc Active Current (TTL) Note 2 33 (Note 3) mA
lpp Vpp Supply Current Vpp= Vcc 100 uA
Vpp Vpp Read Voltage Vee - 0.4 Vce Vv
ILi Input Load Current VIN = 5.5V or Gnd -10 10 uA
ILo Output Leakage Current Vout = 5.5V or Gnd -10 10 uA

NOTES: 1) CMOS inputs: GND + 0.3V or Voo + 0.3V.
2) TTL inputs: V) < 0.8V, V|y = 2.0V.

3) A.C. Active power component is 25 mA/MHz (Total Power = AC + DC).

AC READ CHARACT ERISTICS Over Operating Range with Vpp = V¢e.

WS27C256L-90 WS27C256L-12
PARAMETER SYMBOL N MAX N MAX UNITS
Address to Output Delay tace 90 120
CE to Output Delay tee 90 120
OE to Output Delay toe 30 35 ns
Output Disable to Output Float tor 30 35
Address to Output Hold toH 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
) 320Q
ADDRESSES P VALID i 201V
_ —— e —> | ton |e— D.UT. 100 oF
CE \ / I (All:ngl).‘lillglNG SCOPE
e tcg —| —— CAPACITANCE)
5E — ty -
——— TIMING LEVELS
OE
OUTPUTS {« VALID Input Levels: .45 and 2.4
] b e Reference Levels: 0.8 and 2.0V
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Wws27C256L

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25 +5°C, Vcc = 5.5V + 10%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current —

(VIN = Vcc or Gnd) L 10 10 HA
Vpp Supply Current During

Programmmg Pulse lpp 60 mA
(CE= PGM = V|_)

Vce Supply Current lce 33 mA
Input Low Level ViL -0.1 0.8 Vv
Input High Level ViH 2.0 Vee +0.3 Y
Output Low Voltage During Verify V. 4

(loL=4mA) oL 0.

Output High Voltage During Verify

(loH==1mA) Vo 24 v

NOTES: 5) V¢ must be applied either coincidentally or before Vpp and removed either conncndentally or after Vpp.
6) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = v, Vpp must not be switched
from 5 volts to 12,5 volts or vice-versa.
7) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Tao =25+5°C, Vcc = 5.5V + 10%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 1S
CE High to OE High tcon 2 1S
Output Enable Setup Time toes 2 ns
Data Setup Time tos 2 ns
Address Hold Time tan 0 s
Data Hold Time tow 2 1S
Chip Disable to Output Float Delay tor 0 55 ns
Data Valid from Output Enable toe 55 ns
Vpp Setup Time tyvs 2 1S
PGM Pulse Width tow 1 3 10 ms
OE Low to CE “Don’t Care” tocx 2 uS

NOTE: 8) Single pulse programming algorithms should use one 10 ms PGM pulse per byte.
PROGRAMMING WAVEFORM

ADDRESSES ADDRESS STABLE
le tag - —-l tan e
& 3 HIGH Z R
patA. ——— DATA IN STABLE }-—{ DA T
L tog e toy —o [ toe —» tpr [e—
Ver r
Vep /
Vee
fa— tyg —
[ tces * tocx teon
iy ——-o——
CE/PGM Y
Vi
tow ta— togs —>|
_ Vin —
o N /
Vi
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Ws27C256L

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C256L has all
32,768x8 Bits in the “1,” or high state. “0’s” are loaded into
the WS27C256L through the procedure of programming.

The programming mode is entered when +125V is applied to
the Vpp pin and CE/PGM is taken to V. During Programming,
CE/PGM is kept at V.. A 0.1 uF capacitor between Vpp and
GND is needed to prevent excessive voltage transients which
could damage the device. The address to be programmed is
applied to the proper address pins. 8-bit patterns are placed
on the respective data output pins. The voltage levels should
be standard TTL levels.

ERASURE
In order to clear all locations .of their programmed contents,

ORDERING INFORMATION

it is necessary to expose the WS27C256L to an ultra-violet light
source. A dosage of 15W second/cm?3 is required to completely
erase a WS27C256L. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms and
intensity of 12000n W/cm3 for 20 minutes. The WS27C256L
should be about one inch from the source and all filters should
be removed from the UV light source prior to erasure.

It is important to note that the WS27C256L and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C256L and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

OPERATING wsi
PART NUMBER sn(::so PA.?#:EGE ;;imﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS27C256L-90D 90 | 28 Pin CERDI 06" D2 Comml Standard
WS27C256L-90DMB | 90 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
WS27C256L-90P 00 | 28 Pin Plastic DIP, 06" P3 Comm'l Standard
WS27C256L-90S 90 28 Pin Plastic DIP, 0.3” S2 Comm’l Standard
WS27C256L-90T 90 | 28 Pin CERDIP, 03" ™ Comml Standard
WS27C256L-90TMB | 90 | 28 Pin CERDIP, 03" ™ Military MIL-STD-883C
WS27C256L-12CMB | 120 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C256L-12D 120 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS27C256L-12DMB | 120 | 28 Pin CERDIP, 06 D2 Military MIL-STD-883C
WS27C256L-12P 120 | 28 Pin Plastic DIP, 06" P3 Comm'l Standard
WS27C256L-12S 120 | 28 Pin Plastic DIP, 0.3" s2 Comml Standard
WS27C256L-12T 120 | 28 Pin CERDIP, 03" P Comml Standard
WS27C256L-12TMB | 120 | 28 Pin CERDIP, 03" ™ Military MIL-STD-883C
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WAFERSCALE INTEGRATION, INC. PRELIMINARY

COMMERCIAL 32K x 8 CMOS EPROM

KEY FEATURES
e Fast Access Time e EPI Processing
— 90 ns — Latch-Up Immunity Up to 200 mA
* Low Power Consumption « Standard EPROM Pinout
— 1 mW During Power Down
— 325 mW Active Power e Compatible with WS57C256F

The WS27C256F is an extremely HIGH PERFORMANCE 256K UV Erasable Electrically Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at speeds as fast as 90
ns Access Time. (If faster speeds are required, contact your WSI sales representative.)

Two major features of the WS27C256F are its Low Power and High Speed. While operating in a TTL environment
it consumes only 65 mA while cycling at full speed. Additionally, the WS27C256F can be placed in a standby mode
which drops operating current below 1 mA in a TTL environment and 100 pA in a CMOS environment.

The WS27C256F is configured in the standard EPROM pinout which provides an easy upgrade path for systems
which are currently using standard EPROMs.

MODE SELECTION PIN CONFIGURATION
PINS | __ | __
MODE CE |OE | Vpp |Vcec| OUTPUTS
Read ViL | Vi | Vec | Vee |Dout Verd1 285 Voo
Output Disable | X |Vin |Vee |Voc [High Z PO S A
Ha
Standby Vin | X [Vee|Vec [High z 5 M S
£ o
N 2] Ay A
Program Verify | X | Vi | Vep |Vee |Dour C g—é’/w :ﬁﬁ: 20 caN
e . +-qY7 010 19p 0,
Program Inhibit | Vi4 | Viy | Vpp | Vee [High Z 0 g.,nu 18110
Signature* ViL | ViL | Vee | Ve |Encoded Datal o;E :; ::3&
GNDd 14 15004
X can be either V,_or V.
*For Signature, Ag=12V, A, is toggled, and all other address are at
TTL low. Ay=V, = MFGR 23H, A= V,,, = DEVICE A8H. TOP
PRODUCT SELECTION GUIDE
PARAMETER WS27C256F-90 WS27C256F-12
Address Access Time (Max) 90 ns 120 ns
Chip Select Time (Max) 90 ns 120 ns
Output Enable Time (Max) 30 ns 35 ns
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WS27C256F

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . . ........ —65° to +150°C
Voltage on any pin with

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-

respectto GND .............. -06V to +7V A - - oe TTILal © Opf
Vpp With respect to GND . . ... ... ~06V to +14V tional sections of this specification is not implied.
ESD Protection . . . . ..o >2000V Exposure to absolute maximum rating conditions for

extended periods of time may affect device reliability.

OPERATING RANGE

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V £ 10%
DC READ CHARACTERISTICS Over Operating Range With Vpp=Vcc.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loL = 4 mA 04 \
VoH Output High Voltage lon = -1 mA 24 \
lsg1 V¢c Standby Current CMOS | CE = Vge + 03V (Note 1) 100 pA
Isg2 Ve Standby Current TTL CE = V, (Note 2) 1 mA
lcct Vcc Active Current (CMOS) Note 1 Comm| 30 (Note 3) mA
lcc2 Vcc Active Current (TTL) | Note 2 Comm’l 35 (Note 3) mA
lpp Vpp Supply Current Vpp = V¢ 100 nA
Vpp Vpp Read Voltage Voo -04 Vee \"

Iy Input Load Current Vin = 55V or Gnd -10 10 HA
o Output Leakage Current Vout = 55V or Gnd -10 10 A
NOTES: 1) CMOS inputs: GND + 0.3V or Vgc + 0.3V. 3) A.C. Active power component is 3 mA/MHz (Total Power = AC + DC).

2) TTL inputs: V< 08V, V> 20V.

AC READ CHARACTERISTICS Over operating Range with Vpp = Vcc.

WS27C256F-90 | WS27C256F-12
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay tacc 90 120
CE to Output Delay tce 90 120 ns
OE to Output Delay t oE 30 35
Output Disable to Output Float t DF 30 35
Address to Output Hold toH 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
3200
ADDRESSES VALID 201V
_ face > ton [ D.UT. 100 oF
cE / (NCLUDING SCOPE
I AND JIG
[ tcg —> =L CAPACITANCE)
e — ftp - —
e TIMING LEVELS
OE
OUTPUTS &L vaw | POH>— Input Levels: .45 and 2.4
—| e | Reference Levels: 0.8 and 2.0V
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PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25+ 5°C, Vcc = 5.5V + 10%, Vpp =135+ 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current _

(V'N — VCC or Gnd ||_| 10. 10 /J.A
Vcc Supply Current During

Programming Pulse lcc 60 mA
(CE= PGM = Vi)

Vcc Supply Current (Note 3) lce 35 mA
Input Low Level Vi -0.1 0.8 \Y
Input High Level ViH 2.0 Vcc +0.3 Vv
Output Low Voltage During Verify Vo 0.45 Vi
(loL=4mA) L

Output High Voltage During Verify

(loH==1mA) Vou 2.4 v

NOTES:

from 5 volts to 13.5 volts or vice-

versa.

5) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.
6) Vpp must not be greater than 14 volts including overshoot. During CE = PGM =V, Vpp must not be switched

7) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (T, = 25 + 5°C, Vo = 55V + 5%, Vpp = 135 + 05V)
PARAMETER SYMBOLS MIN TYP MAX UNIT
Address Setup Time tas 2 us
CE High to OE High tcon 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tAH 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 55 ns
Data Valid From Output Enable toe 55 ns
Vpp Setup Time tys 2 us
PGM Pulse Width tpw 3 10 ms
OE Low to CE “Don’t Care” tocx 2 us
NOTE: 8) Single pulse programming algorithms should use one 10 ms PGM pulse per byte.
PROGRAMMING WAVEFORM
ADDRESSES | ADDRESS STABLE K
e ths > —'i tan [
DATA __<-r DATA IN STABLE )i——m——< DAJAAL%UT }—
< tos [ ton — [toe > ™ tor [+
v Yer -
" e _/+ -
F— tees tocx teon
e T i y
CE/PGM v
la—t
. e A
x X /
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WS27C256F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C256F has all
32,768x8 bits in the “1,” or high state. “0’s” are loaded into
the WS27C256F through the procedure of programming.

The programming mode is entered when +135V is applied to
the Vpp pin, and CE/PGM is taken to V, . During Program-
ming, CE/PGM is kept at V. A 0.1 uF capacitor between Vpp
and GND is needed to prevent excessive voltage transients,
which could damage the device. The address to be pro-
grammed is applied to the proper address pins. 8-bit patterns
are placed on the respective data output pins. The voltage levels
should be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
it is necessary to expose the WS27C256F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS27C256F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm?2 for 20 minutes. The
WS27C256F should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS27C256F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C256F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS

Data 1/O Unipak 2 or 2B, software version 12 or later, family/
pinout code 3C/32; WSI's MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER | SPEED PA%'((::E ;ﬁiﬁﬁg TEMPERATURE | MANUFACTURING
(ns) RANGE PROCEDURE
WS27C256F-90D 90 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS27C256F-12D 120 | 28 Pin CERDIP, 06" D2 Comm'l Standard
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Sy S s WS27C512F
WAFERSCALE INTEGRATION, INC. ADVANCE INFORMATION

HIGH SPEED 64K x 8 CMOS EPROM

KEY FEATURES
e Fast Access Time * EPI Processing
— 70 ns — Latch-Up Immunity Up to 200 mA
e Low Power Consumption e Standard EPROM Pinout
— 75 mW During Power Down e Bipolar Speeds

— 325 mW Active Power

3

GENERAL DESCRIPTION

The WS27C512F is an extremely HIGH PERFORMANCE 512K UV Erasable Electrically Programmable Read Only
Memory. It is manufactured in an advanced CMOS technology which allows it to operate at speeds as fast as 70
ns Access Time.

Two major features of the WS27C512F are its Low Power and High Speed. While operating in a TTL environment
it consumes only 72 mA while cycling at full speed. Additionally, the WS27C512F can be placed in a standby mode
which drops operating current below 2 mA in a TTL environment and 200 pA in a CMOS environment.

The WS27C512F also have exceptional output drive capability. It can source 1 mA and sink 4 mA per output.

The WS27C512F is configured in the standard EPROM pinout which provides an easy upgrade path for systems which
are currently using standard EPROMs.

MODE SELECTION PIN CONFIGURATION
PINS | | OF/
MODE CE | Vep | Vec [ OUTPUTS sfre8ss
IREBERIRINIRIN: A
Read ViL | ViL | Vec | Dour 43 32L1323130 A:E; ::;'ch
Output Disable | C | ViH | Vcc | High Z As[35 ! 29071A, A;03 265 Ay
Os{76 28{2]A, Ada 2sh A
Standby ViH | X | Vec | High Z 04337 27008y ads 2ab A
- rd 9
Program ViL | Vep | Vcc | DIN 22 iig 2:‘,: '&N Aide 23h A,
- A 2! L PP A3O07 220 QE/V
Program Verify | ViL | Vit | Vcc | Dout A :j::’ 242 1Aq0 Ads O 210 Ay "
— i 23{2]CE/PGM CE/PCM
Program Inhibit | ik | ViH | Vcc | High Z NC[ 3 12 2lo, :;Efo op SePam
X " Oo[7113 2120, o y
Signature ViL | ViL | Vcc | Encoded Data 14151617 1819 20 * odi bt 3:
_N'Q‘omqm 0,413 1600,
X can be either ViL or Vix. oo zz000 GNDG14 15010,
*For Signature, Ag = 12V, Ao is toggled, and all other address are TOP
at TTL low. Ao = ViL = MFGR 23H, Ao = Vih = DEVICE AAH.
PRODUCT SELECTION GUIDE
PARAMETER WS27C512F-70 WS27C512F-90
Address Access Time (Max) 70 ns 90 ns
Chip Select Time (Max) 70 ns 90 ns
Output Enable Time (Max) 25 ns 30 ns
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WS27C512F

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature ..........
Voltage on any pin with

-65°C to +150°C

*Notice: Stresses above those listed here may
cause permanent damage to the device. This is a
stress rating only and functional operation of the
device at these or any other conditions above those

respectto GND..................... -0.6V to +7V S . . : .
. indicated in the operational sections of this
\égg v;:?éi;gi“ 1o GND ........ -0.6v to:;(%gx specification is not implied. Exposure to absolute
""""""""""""" maximum rating conditions for extended periods of
OPERATING RANGE time may affect device reliability.
Range Temperature Vcc
Comm'’l. 0° to +70°C +5V * 5%
Military -55° to +125°C +5V = 10%

DC READ CHARACTERISTICS Over Operating Range with Vep=Vcc.

SYMBOL | PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loo = 4 mA 0.4 v
VOH Output High Voltage loy = -1 mA 2.4 v
IsB1 Vcc Standby Current CMOS| CE=Vcc * 0.3V. Note 1 200 A
IsB2 Vcc Standby Current TTL CE=ViH. Note 2 2 mA

. Comm’l. 30 mA

Icct Vcc Active Current (CMOS) | Notes 1 and 3 Military 20 A

o Comm’l. 35 mA

lcc2 Vcc Active Current (TTL) Notes 2 and 3 Military 75 mA
Ipp Vpp Supply Current Vep=Vcc 100 nA
Vpp Vpp Read Voltage Vcc-0.4 Vce Vv

ILi Input Load Current VIN=5.5V or Gnd -10 10 uA

Lo Output Leakage Current VouTt=5.5V or Gnd. -10 10 uA

NOTES: 1) CMOS inputs: GND + 0.3V or Vg + 0.3V. 3) A.C. Power component adds 3 mA/MHz.
2) TTL inputs: V) < 0.8V, V|, > 2.0V.

AC READ CHARACTERISTICS Over Operating Range with Vpp = V.

WS27C512F-70 WS27C512F-90

PARAMETER SYMBOL MIN MAX MIN MAX UNITS

Address to Output Delay tacc 70 90

[CE to Output Delay tce 70 90

[OE to Output Delay toe 25 30 ‘ns

Output Disable to Output Float toF 25 30

Address to Output Hold toH 0 0

AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
L 97.50
ADDRESSES VALID X 2.0V
) taco > ton [ D.u:r.w.
== F
(AN 4 (INELUDING ScopE
I AND JIG
[ tcg —>] —— CAPACITANCE)
oE — it -
P TIMING LEVELS
OUTPUTS (( vaLp | ] Input Levels: 0.4 and 2.4V
1t }<—— Reference Levels: 0.8 and 2.0V
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PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, =

25 1+ 5°C, Voo = 55V + 5%, Vpp = 125 + 05V)

PARAMETER SYMBOL MIN MAX UNIT
Input Leakage Current

(VIN = Vcc or Gnd) ILi -10 10 uA
Vcc Supply Current During

Programming Pulse lcc 60 mA
(CE=PGM = V)

Vecc Supply Current (Note 3) Icc 25 mA
Input Low Level ViL -0.1 0.8 \
Input High Level ViH 2.0 Vcc + 0.3 Vv
Output Low Voltage During Verify

(lop = 4 mA) VoL 0.45 v
Output High Voltage During Verify

(lon = -1 mA) VOH 2.4 v

NOTES: 4) V¢ must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

5) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = V,, Vpp must not be switched

from 5 volts to 12.5 volts or vice-versa.

6) During power up the PGM pin must be brought high (>V,,;) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (T, = 25 + 5°C, Vgc = 55V + 5%, Vpp = 125 + 05V)
PARAMETER SYMBOL MIN TYP MAX UNIT
Address Setup Time tas 2 uS
Vpp Hold Time tvn 2 uS
Data Setup Time tos 2 uS
Address Hold Time tan 0 uS
Data Hold Time ton 2 usS
Chip Disable to Output Float Delay tor 0 70 ns
Data Valid From Chip Enable tee 70 ns
Vpp Setup Time tvs 2 usS
PGM Pulse Width tew 1 35 ms
NOTES: 7. A single shot programming algorithm should use one 10 ms pulse.
PROGRAMMING WAVEFORM
ADDRESSES ADDRESS STABLE
e thg > -—l tan [+
DATA ——{4 DATA IN STABLE ‘}-—H@i.z__{ DAMLVT b
e tos > e toy — [ tog —» tpp |e—
VIH
_ y ’/
OE/Vpp
vlL ——/
[ tys — l——ty tyg ] [ty
Vi ——e ‘_———\ ——
CE/PGM \ /
Vi
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WS27C512F

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS27C512F has all 65536x8
bits in the “1,” or high state. “0’s” are loaded into the
WS27C512F through the procedure of programming.

The programming mode is entered when +135V is applied to
the OE/Vpp pin and CE/PGM is taken to V. During Program-
ming, CE/PGM is kept at V.. A 0.1 uF capacitor between Vpp
and GND is needed to prevent excessive voltage transients,
which could damage the device. The address to be pro-
grammed is applied to the proper address pins. 8-bit patterns
are placed on the respective data output pins. The voltage levels
should be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS27C512F to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS27C512F. This dosage can be obtained by exposure

ORDERING INFORMATION

to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p W/cm2 for 20 minutes. The
WS27C512F should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

Itis important to note that the WS27C512F and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS27C512F and exposure
to them should be prevented to realize maximum system
reliability. If used in such an environment, the package win-
dows should be covered by an opaque label or substance.

PROGRAMMERS
Data I/O Unipak 2B; WSI’s MagicPro™ IBM PC Compatible
Engineering Programmer.

OPERATING wsi
PART NUMBER s::—:;o PAf\'((Ff:EGE ;‘;ﬁ'&v‘l‘ﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS27C512F-70C 70 32 Pad CLLCC Cc2 Comm’l Standard
WS27C512F-70D 70 28 Pin CERDIP, 0.6” D2 Comm’l Standard
WS27C512F-90C 90 32 Pad CLLCC Cc2 Comm’l Standard
WS27C512F-90CM 90 | 32 pad CLLCC c2 Military Standard
WS27C512F-.90CMB| 90 | 32 Pad CLLCC c2 Military MIL-STD-883C
WS27C512F-90D 90 | 28 Pin CERDIP, 06" D2 Comm'l Standard
WS27C512F-90DM 90 | 28 Pin CERDIP, 06" D2 Military Standard
WS27C512F-90DMB| 90 | 28 Pin CERDIP, 06" D2 Military MIL-STD-883C
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5= WS27C010L
WAFERSCALE INTEGRATION. INC. ADVANCE INFORMATION

1 Meg (128K x 8) BYTE-WIDE EPROM

KEY FEATURES

e Compatible with JEDEC 27256 and ¢ Fast Programming

27512 EPROMs — 15 Seconds Typical
e Simplified Upgrade Path ¢ High Performance CMOS

— Vpp and PGM Are “Don’t Care” During — 90 ns Access Time

Normal Read Operation — 65 mA Active Power

¢ EPI Processing e JEDEC Standard Pin Configuration

— Latch-Up Immunity to 200 mA — 32 Pin Dip Package

— ESD Protection Exceeds 2000 Volts

GENERAL DESCRIPTION

The WS27C010L is a high performance, 1,048576-bit Electrically Programmable UV Erasable Read Only Memory.
It is organized as 128 K-words of 8 bits each. Its pin-compatibility with byte-wide JEDEC EPROMs allows upgrades
from 16K through 512K EPROMs. The “Don’t Care” feature during read operations allows memory expansions up
to 8M bits with no printed circuit board changes.

The WS27C010L can directly replace lower density 28-pin EPROMs by adding an Ag address line and V¢ jumper.
During the normal read operation PGM and Vpp are in a “don’t care” state which allows higher order addresses,
such as Aq7, Aqg, and Ag to be connected without affecting the normal read operation. This allows memory upgrades
to 8M bits without hardware changes. The WS27C010L will also be offered in a 32-pin plastic Dip with the same
upgrade path.

The WS27C010L provides microprocessor-based systems with extensive storage capacity for large portions of operating
system and application software. Its 90-ns access time provides no-wait-state operation with high-performance CPUs
such as the 16-MHz 80186. The WS27C010L offers a single chip solution for the code storage requirements of 100%
firmware-based equipment. Frequently-used software routines are quickly executed from EPROM storage, greatly
enhancing system utility.

The WS27C010L is one of a three product megabit EPROM family. Other family members are the WS57C010F and
WS57C210F. The WS57CO10F is the high-speed version of the WS27C010L. The WS57C210F is organized in a 64K x 16
configuration which is optimal for wordwide systems.

The WS27C010L is manufactured using WSI’s advanced CMOS technology.

PRODUCT SELECTION GUIDE

PARAMETER WS27C010L-90 WS27C010L-12 WS27C010L-15
Address Access Time (Max) 90 ns 120 ns 150 ns
Chip Select Time (Max) 90 ns 120 ns 150 ns
Output Enable Time (Max) 30 ns 40 ns 50 ns

NOTE: Plastic Dip will be available in the second half of 1988.
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WsS27C010L

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature . . ......... -65°C to +125°C
Voltages on Any Pin with

Respectto Ground .. ... ......... -06V to +7V
Vpp with Respect to Ground . ... ... -06V to +14V
Ve Supply Voltage with

Respectto Ground . ............. -06V to +7V
ESD Protection ....................... > 2000V

*Notice: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

NOTICE: Specifications contained within the following tables are subject to change.

READ OPERATION

DC CHARACTERISTICS 0°C < Tp < +70°C; Ve (Comml/Military) = +5V + 10%

LIMITS
SYMBOL PARAMETER CONDITIONS
MIN MAX UNITS
I Input Load Current ViN = 55V 10 pA
Lo Output Leakage Current Vout = 55V 10 HA
Ippy( Vpp Load Current Vpp < Vge 10 pA
lsg (TTL) Ve Current Standby CE = Viy 2 mA
Isg (CMOS) Vec Current Standby CE = Vcc 100 pA
loci™ Vcc Current Active CE =0OE =V, 40 mA
lcce (CMOS) Ve Active Current (Note 3) CE = OE = oV 14 mA
Vi Input Low Voltage -01 +0.8 \"
Viy Input High Voltage 20 Voo +1 \
VoL Output Low Voltage loo = 4 mA 0.4 Vv
VoH Output High Voltage loy = =1 mA 24 \Y
Vpp() Vpp Read Voltage Ve = 50V + 025 -0.1 Voo +1 \Y

AC CHARACTERISTICS 0°C < Ta < +70°C

SYMBOL|  CHARAGTERISTICS TEST WS27C010L-90 | WS27C010L-12| WS27CO10L-15 |
CONDITIONS | MIN | MAX | MIN | MAX [ MIN | MAX
tace Address to Output Delay |[CE = OE = V,_ 90 120 150 ns
tce CE to Output Delay OE = V. 90 120 150 ns
toe OE to Output Delay CE = V|_ 30 40 50 ns
tpr® | OE High to Output Float CE =V, 0 30 0 40 0 50 ns
Output Hold from .
ton Addresses CE or OE E = OE = V|_ 0 0 0
Whichever Occurred First

NOTES:

1. Vpp should be at a TTL level except during programming. The supply current would then be the sum of Icc and lpp;. The maximum current

value is with Outputs Oy to O; unloaded.

2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven—see timing diagram.

3. AC. current component adds 2.5 mA per MHz.
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Ws27C010L

A.C. WAVEFORMS
Viu s
ADDRESSES X A?,ﬂfﬁ,ss K
Vie N 7
vIH
/
Vi 7/
tee® ———
VIH
OE
Vi 7/ [
toel® —]
< tacc ton—> Iﬂ—
VIH
OUTPUT = <<<<< VALID OUTPUT \ > HIGH z
VIL
NOTES:

1. Typical values are for T, = 25°C and nominal supply voltages.

2. This parameter is only sampled and is not 100% tested.

3. OE may be delayed up to tcg ~tog after the falling edge of CE without impact on tcg.

CAPACITANCE®) T, = 25°C, f = 1 MHz

SYMBOL PARAMETER CONDITIONS TYPO MAX UNITS
Cin Input Capacitance ViN = OV 4 6 pF
Cout Output Capacitance Voutr = OV 8 12 pF
Cvpp Vpp Capacitance Vpp = OV 18 25 pF

A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
2.01v
24
20 2.0
} TEST POINTS < 33Ke
08 08 DEVICE
0.45 UNDER out
TEST
I C_ = 100 pF
A.C. testing inputs are driven at 2.4V for a Logic “1”’ and
0.45V for a Logic “0.” Timing measurements are made at 2.0V C_ = 100 pF
for a Logic “1” and 0.8V for a Logic “0.” C_ includes Jig Capacitance
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MODE SELECTION

The modes of operation of the WS27C010L are listed in Table 1. A single 5V power supply is required in the read
mode. All inputs are TTL levels except for Vpp and 12V on Ag for device signature.

Table 1. Modes Selection

PINS - I~ e
CE OE PGM Ag Ao Vpp Vee OUTPUTS
MODE
Read ViL Vi XM X X X 5.0V Dourt
Output Disable Vi ViH X X X X 5.0V High Z
Standby Vi X X X X X 50V High Z
Programming Vi ViH Vi X X Vpp Vee Din
Program Verify VL Vi V4 X X Vpp VCC DOUT
Program Inhibit ViH X X X X Vpp Vee High Z
. Manufacturer® | v Vv X Vi@ | v, X 50V 23 H
Signature L It H L
Device® Vie | Vi X V@ Vin X 50V CiH
NOTES:
1. X can be V) or Viy
2. Vy = 120V +05V
3. A-Ag, Ajg-Ass = Vi
DIP PIN CONFIGURATIONS
8 Mbit | 4 Mbit | 2 Mbit | 27512 | 27256 ws27cot0L 27256 | 27512 | 2 Mbit | 4 Mbit | 8 Mbit
Aqg XX/Vep | XX/Vpp ——XX/Vep 1 32AVee Vee Vee Vee
A Asg A A 2 31 I XX/PGM—— XX/PGM| Aqg Agg
A1s Ass A5 Ass Vep A3 30 FIXX Vee | Vee A7 A7 A7
A2 Az A2 A2 Az A C]4 29[1A, Ay Aq Ayq Aqq A1q
A7 A7 A7 A7 A7 A7 s 2811 Ay A3 A3 Az Az A1z
Ag Ag Ag Ag Ag — A6 27 (A, Ag Ag Ag Ag Ag
As As As Asg As As 7 26 0A;, — | Ag Ag Ag Ag Ag
Ay Ay Ay A4 Ag A8 O 25 0 A, An |_An Ay An |_An
A3 A3 As As Az A9 24 [10E OE OE/Vpp OE OE OE/Vpp
Ay Ay Ay Ay Ay A, ] 10 23[1Ay ﬁg ﬂ) A_«w A_lg Ao
Ay Ay Ay A Ay A 2heE CE CE CE CE CE
Ag Ag Ag Ag Ag — A2 2110, 07 07 07 [o12 07
Og Og Op Op Op 0,13 20[10¢ Og Og Og Og Og
04 04 04 04 04 0,14 1905 Og Og Os Os Osg
(o7} 0, 0y 05 0y 0,15 1810, 04 Oy 04 04 0Oy
GND GND GND GND GND GND[] 16 1700, 03 O3 O3 O3 03

NOTES: 1. Plastic Dip will be available in the second half of 1988.
2. Compatible EPROM pin configurations are shown in the blocks adjacent to the WS27CO10L pins.

PIN NAMES
Ap-Aqg Addresses
CE Chip Enable
OE Output Enable
0p-0O7 Outputs
PGM Program
XX Don’t Care (During Read)
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Ws27Co10L

ORDERING INFORMATION

OPERATING wsl
PART NUMBER S'(’:;D PAchFf:EGE Sﬁ‘f\'&'fﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE

WS27C010L-90D 90 | 32 Pin CERDIP, 06" D4 Comml Standard

WS27C010L-12D 120 | 32 Pin CERDIP, 06" D4 Comm' Standard

WS27C010L-12DMB 120 | 32 Pin CERDIP, 06" D4 Military MIL-STD-883C

WS27C010L-15D 150 | 32 Pin CERDIP, 06" D4 Comml Standard

WS27C010L-15DMB 150 | 32 Pin CERDIP, 06" D4 Military MIL-STD-883C
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£S5 5= WS57C010F
ADVANCE INFORMATION

WAFERSCALE INTEGRATION, INC.

1 Meg (128K x 8) BYTE-WIDE EPROM

KEY FEATURES

¢ Ultra-High Performance ¢ Fast Programming

— 55 ns — 15 Seconds Typical
¢ Simplified Upgrade Path * EPI Processing

— Vpp and PGM Are “Don’t Care” During — Latch-Up Immunity to 200 mA

Normal Read Operation — ESD Protection Exceeds 2000 Volts

— Fxpandable to 8M Bits « JEDEC Standard Pin Configuration

¢ Pin Compatible with WS27C010L — 32 Pin Dip Package

GENERAL DESCRIPTION

The WS57CO010F is an ultra-high performance, 1,048576-bit Electrically Programmable UV Erasable Read Only Memory.
Itis organized as 128 K-words of 8 bits each. The 55 ns access time of the WS57C010F enables it to operate in high
performance systems. The “Don’t Care” feature during read operations allows memory expansions up to 8M bits
with no printed circuit board changes.

High performance microprocessors such as the 80386 and 68020 require sub-70 ns memory access times to operate
at or near full speed. The WS57C010F enables such systems to incorporate operating systems and/or applications
software into EPROM. This enhances system utility by freeing up valuable RAM space for data or other program
store and eliminating disk accesses for the EPROM resident routines.

The WS57CO010F pin configuration was established to enable memory upgrades to 8M bits without hardware changes
to the printed circuit board. Pins 1 and 31 are “don’t care” during normal read operation. This enables higher order
addresses to be connected to these pins (see Figure 2). When higher density memories are required, the printed
circuit board is ready to accept the higher density device with no hardware changes.

The WS57CO010F is part of a three product megabit EPROM family. Other family members are the WS27C010L and
WS57C210F. The WS27C010L is the standard speed version of the WS57C010F. The WS57C210F is organized in
a 64K x 16 configuration which is optimal for a word-wide system.

The WS57C010F is manufactured using WSI’s advanced CMOS technology.

PRODUCT SELECTION GUIDE

PARAMETER WS57C010F-55 WS57C010F-70
Address Access Time (Max) 55 ns 70 ns
Chip Select Time (Max) 55 ns 70 ns
Output Enable Time (Max) 20 ns 25 ns
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WS57C010F

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature

Voltage on Any Pin with

Respect to Ground
Vpp with Respect to Ground

Vge Supply Voltage with

Respect to Ground
ESD Protection

—-65°C to +125°C

-06V to +7V
-06V to +14V

-06V to +7V
>2000V

*Notice: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional
operation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may
affect device reliability.

NOTICE: Specifications contained within the following tables are subject to change.

READ OPERATION
DC CHARACTERISTICS 0°C < Tp < +70°C; Vg (Comm’l/Military) = +5V + 10%.

LIMITS
SYMBOL PARAMETER CONDITIONS VIN MAX UNITS
I Input Load Current VN = 55V 10 pA
Lo Output Leakage Current Vout = 55V 10 pA
Ippq() Vpp Load Current Vpp < Ve 10 pA
Isg TTL V¢ Current Standby CE = Vi 2 mA
lsg CMOS Ve Current Standby CE = Viy 500 uA
leci® V¢ Current Active CE = OE = V_ 60 mA
Vi Input Low Voltage -0.1 +0.8 \
Viy Input High Voltage 2.0 Voo +1 \
Vou Output Low Voltage loL = 16 mA 04 \Y
Vou Output High Voltage lon = -4 mA 24 Vv
Vpp(h Vpp Read Voltage Vee = 50V + 025 -0.1 Voo +1 '
AC CHARACTERISTICS 0°C < Tp < +70°C
SYMBOL |  CHARACTERISTICS TEST WSSTCOIOR95 | WSSTCOWOF™ | uniTs
CONDITIONS MIN | MAX | MIN | MAX
tacc Address to Output Delay CE = OE = V_ 55 70 ns
tce CE to Output Delay OE = V). 55 70 ns
toe OE to Output Delay CE =V, 20 25 ns
tpe® OE High to Output Float CE =V, 0 20 0 25 ns
Output Hold From o
toH Addresses CE or OE CE = OE = V_ 0 0 ns
Whichever Occurred First
NOTES:

1. Vpp should be at a TTL level except during programming. The supply current would then be the sum of Ig and Ipp;. The maximum current
value is with Outputs Oy to O; unloaded.
2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven—see timing diagram.
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A.C. WAVEFORMS
Vin s
ADDRESSES y ADaeSS
v N_ 7
L
Vin
. \ /
v, N 7
teg® ———|
Vin
OE
Vi / )
toe® —~
tace ton—>1 I"‘
VIH
OUTPUT HiGn z <<<<< VALID OUTPUT \ / HiGnz
Vi
NOTES:
1. Typical values are for Ty = 25°C and nominal supply voltages.
2. This parameter is only sampled and is not 100% tested.
3. OE may be delayed up to tce —toe after the falling edge of CE without impact on tgg.
CAPACITANCE®® T, = 25°C, f = 1 MHz
SYMBOL PARAMETER CONDITIONS TYP® MAX UNITS
Cin Input Capacitance Viy = OV 4 6 pF
Cour Output Capacitance Vout = OV 8 12 pF
Cvpp Vpp Capacitance Vpp = OV 18 25 pF
A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
2.0V
2.4
2.0 2.0
} TEST POINTS < 33K
0.8 0.8 DEVICE
0.45 UNDER ouT
TEST
I C_ = 30 pF
AC. testing inputs are driven at 2.4V for a Logic “1” and
045V for a Logic “0.” Timing measurements are made at 2.0V C_ = 30 pF )
for a Logic “1” and 0.8V for a Logic “0." Cy includes Jig Capacitance
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DIP PIN CONFIGURATIONS

WS57C010F

8 Mbit | 4 Mbit | 2 Mbit | 27512 | 27256 27256 | 27512 | 2 Mbit | 4 Mbit | 8 Mbit
Agg | XXVpp | XX/Vpp ——XX/Vep ] 1 32 1 Vee Vee Vee | Vee
At At A Aw2 31 (I XX/PGM — XX/PGM| Aqg Aqg
Ais Ats Ag Ass Vep Ais 3 30 (7 XX Vee Vee A7 Aq7 Ay7
A2 A2 A2 A2 A2 A4 2971A,, Agg Aqgg Aqgq Ag Aq
A7 A7 A7 A7 A7 A s 281A, A3 A3 Az A3 A3
As Ag Ag Ag As As 6 27 (1A, Ag Ag Ag Ag Ag
As As As As Ag A; 7 26 1A, Ag Ag Ag Ag Ag
A4 A4 A4 A4 A4 As]s O 250A, — A |_An Ay A | Ay
A3 A3 A3 A3 A; A9 24 (1GE OE |OE/Vpp| OE OE |OE/NVpp
Az Az Az Ay Ay A, 10 23A, Ay Ay Aq At A
Aq Aq Aq A4 Aq A 22 ACE CE CE CE CE CE
Ao Ao Ao Ag Ag Ao 12 21h0, 07 0, 0y 05 [
Op 00 Oo Oo 00 0o 313 2010¢ :] 06 06 05 Os OG
04 04 04 04 04 0,14 19 o, 05 05 05 05 (o
0Oz 0z [o73 0y 0y 0,15 1810, 04 04 O4 04 04

GND | GND | GND | GND | GND GNDC] 16 1730, 03 03 03 03 0,
NOTES: 1. Plastic Dip will be available in the second half of 1988.
2. Compatible EPROM pin configurations are shown in the blocks adjacent to the WS57CO10F pins.
PIN NAMES
Ao-Atg Addresses
CE Chip Enable
OE Output Enable
00—07 Outputs
PGM Program
XX Don’t Care (During Read)
ORDERING INFORMATION
OPERATING wsi
PART NUMBER sn(ago PACKGE DR C® | TEMPERATURE | MANUFACTURING
RANGE PROCEDURE

WS57C010F-55D 55 32 Pin CERDIP, 0.6” D4 Comm’l Standard

WS57C010F-70D 70 32 Pin CERDIP, 06” D4 Comm’l Standard

WS57C010F-70DMB 70 32 Pin CERDIP, 0.6” D4 Military MIL-STD-883C
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e & WS57C65

WAFERSCALE INTEGRATION, INC.

HIGH SPEED 4K x 16 WORDWIDE CMOS EPROM
KEY FEATURES

¢ 2 to 1 Package Reduction

* 30% + Space Savings

¢ Single Chip Solution

e Compatible with JEDEC pinout

e Fast Access Time
— 55ns

* Low Power Consumption

¢ |deal for 16/32 bit Processors
— TMS320, 68000, 80386, etc.

GENERAL DESCRIPTION

The WS57C65 is an extremely High Performance EPROM based memory with a 4K x 16 architecture.
It is manufactured in an advanced CMOS process which consumes very little power while operating at
speeds which rival that of bipolar PROMs.

The major features of the WS57C65 are its 4K x 16 architecture and its high speed. This combination
makes the WS57C65 an ideal solution for applications which utilize 16/32 bit data paths. Examples in-
clude systems which are based on such processors as the TMS320 family of DSP processors as well
as high performance general purpose processors such as the MC68000 family and the 80286 and
80386 microprocessors.

The word wide architecture of the WS57C65 results in a 2 to 1 savings in EPROM component count and
a minimum 30% savings in board space.
The pin configuration utilized is upward compatible with the JEDEC standard pinout for word wide

EPROMSs. This allows an easy upgrade path to higher density memories such as the WS57C257. No
board changes or jumper wires are required to complete the upgrade.

MODE SELECTION PIN CONFIGURATION
PINS | __ | __
MODE CE |OE | Vpp |Vcc | OUTPUTS
Read ViL | Vi | Vee | Vec |Dout
Output Disable X | Vin | Vec | Vee |High Z
Standby Vi | X |Vec|Vee |High Z
Program Vit | Vin | Vee | Vee |Din
Program Verify | X | Vi | Vep |Vee |Dout
Program Inhibit | Viy | Vin | Vep |Vce [High Z
Signature* ViL [ ViL | Vec [ Ve [Encoded Data)

X can be either V, or V.
*For Signature, Aq= 12V, A; is toggled, and all other address are at
TTL low. Ag= V), = MFGR 0023H, Ay = V,; = DEVICE 00B1H.

PRODUCT SELECTION GUIDE

PARAMETER WS57C65-55 WS57C65-70
Address Access Time 56ns 70ns
Chip Select Time 55ns 70ns
Output Enable Time 25ns 30ns
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ABSOLUTE MAXIMUM RATINGS™*
Storage Temperature .. .......... —-65° to +150°C

Voltage on Any Pin with

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or

Respectto GND ................ -06V to +7V any other conditions above those indicated in the opera-
Vpp with Respectto GND ......... -06V to +14V tional sections of this specification is not implied.
ESD Protection . ....................... >2000V Exposure to absolute maximum rating conditions for
OPERATING RANGE extended periods of time may affect device reliability.

RANGE TEMPERATURE Vee

Comm’l 0° to +70°C +5V + 5%

Military —-55° to +125°C +5V + 10%

DC READ CHARACTERISTICS Over Operating Range. (See Above)

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loo = 16 mA 04 \"
Vou Output High Voltage lo = —4 mA 24 Y
lsg1 V¢ Standby Current (CMOS) Notes 1 and 3 500 nA
Isp2 Ve Standby Current (TTL) Notes 3 and 3 20 mA
lcor | Active Current (CMOS) Note 1 Comm'l 3 1 Noe4)| mA

Military 45
leca Vcc Active Current (TTL) Note 2 Comm' 48 (Note 4) mA
Military 55
lpp Vpp Supply Current Vep = Ve 100 pA
Vep Vpp Read Voltage Vee — 04 Vee \"
L Input Load Current Vin = 55V or Gnd -10 10 uA
o Output Leakage Current Vout = 55V or Gnd -10 10 A
NOTES: 1) CMOS inputs: GND + 03V or Ve + 0.3V. 3) A.C. Standby power component is 1 mA/MHz (Power = AC + DC).

2) TTL inputs: V)< 08V, V|, > 2.0V.

4) A.C. Active power component is 3 mA/MHz (Power = AC + DC).

AC READ CHARACTERISTICS Over Operating Range. (See Above)

WS57C65-55 WS57C65-70 WS57C65-90
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX MIN MAX
Address to Output Delay tacc 55 70 90
CE to Output Delay tee 55 70 90
OE to Output Delay toe 20 25 30 ns
Output Disable to Output Float tor 20 25 30
Address to Output Hold ton 0 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
195Q
ADDRESSES VALID 2.01V
_ face "" ton [ D.UT.
ce / (INCLUDING SCOPE
[ teg — :7[ CAPACITANCE)
o€ — tor -~—
— TIMING LEVELS
tog [
OUTPUTS <<< VALID Input Levels: 0 and 3V
|y e Reference Levels: 0.8 and 2.0V
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PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta=25 = 5°C,Vcc=5.50V + 5%, Vpp=135+0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current —

(Vﬁq = Ve or Gnd) L) 10 10 HA
Vpp Supply Current During

Programming Pulse lpp 50 mA
(CE= PGM= V)

Ve Supply Current lce 35 (Note 4) mA
Input Low Level Vi -0.1 0.8 Vv
Input High Level ViH 2.0 Voo + 0.3 \%
Output Low Voltage During Verify

(oL = 8mA) VoL 0.45 Y
Output High Voltage During Verify

(on = —2mA) Vou 2.4 Vv

NOTES:

from 5 volts to 13.5 volts or vice-versa.
8) During power up the PGM pin must be brought high (> Vi) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Ta=25 * 5°C, Vcc=5.50V + 5%, Vpp=13.5+0.5V)

6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.
7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = V., Vpp must not be switched

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time tees 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tan 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tys 2 us
PGM Pulse Width tow 1 3 10 ms

PROGRAMMING WAVEFORM

NOTE: Single shot programming algorithms should use a single 10 ms pulse.

ADDRESSES

X

ADDRESS STABLE

e ths >

—" tan

DATA

DATA IN STABLE

h HIGH Z :

[ tos

la- 1oy —

DATA OUT
VALID

[+ tog

tor

TTV“

[ tys —

e— tops ->l

Vie N
[ tces *
le _—
PGM
vlL
. VIN
OE
Vie
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WS57C65

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C65 has all 4096x16
bits in the *“1,” or high state. “0’s” are loaded into the WS57C65
through the procedure of programming.

The programming mode is entered when +135V is applied to
the Vpp pin, +5.75V is applied to V¢, and CE is at V. During
programming, CE is kept at V.. A 0.1 uF capacitor between
Vpp and GND is needed to prevent excessive voltage tran-
sients which could damage the device. The address to be pro-
grammed is applied to the proper address pins. 8-bit patterns
are placed on the respective data output pins. The voltage levels
should be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,

ORDERING INFORMATION

it is necessary to expose the WS57C65 to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely
erase a WS57C65. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000u W/cm? for 20 minutes. The WS57C65
should be about one inch from the source and all filters should
be removed from the UV light source prior to erasure.

It is important to note that the WS57C65 and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C65 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

OPERATING wsi
PART NUMBER sz:s;n PATC\'{(F‘:EGE gﬁimﬁg TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C65-55D 55 | 40 Pin CERDIP, 06" D3 Comml Standard
WS57C65-70CMB 70 | 44 Pad CLLCC c3 Military MIL-STD-883C
WS57C65-70D 70 | 40 Pin CERDIP, 06" D3 Comml Standard
WS57C65-70DMB 70 | 40 Pin CERDIP. 06" D3 Military MIL-STD-883C
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£S5 5= WS57C66
ADVANCE INFORMATION

WAFERSCALE INTEGRATION, INC.

HIGH-SPEED 4K x 16 CMOS EPROM WITH MUX 1/0

KEY FEATURES

¢ Fast Access Time ¢ Low Power Consumption

e fﬂ?"’t“ar;‘yem‘a' « Chip Select Can be Latched (FT = 0)

. or Unlatched (FT = 1)

e Multiplexed 1/0 . .

— Interfaces Directly to a 16-Bit Multiplexed Bus ¢ 28-Pin Cerdip Package

— Address Latched on Chip ¢ Supported by the WSI MagicPro™
¢ 4 to 1 Package Reduction Engineering Programmer

GENERAL DESCRIPTION

The WS57C66 is a high-performance CMOS EPROM memory in a 4K x 16 architecture that interfaces directly to
a multiplexed bus. The address and data are multiplexed enabling the circuit to be housed in a 28 pin DIP package.
The ALE input latches the address in the input latches when low. The latches are transparent when the ALE is high.

The CS to the WS57C66 can be latched for a maximum savings of 4 packages (FT = 0) or 2 packages when FT = 1.
The WS57C66 is an ideal solution for microprocessors or microcontrollers with multiplexed address and data busses.

FUNCTIONAL BLOCK DIAGRAM

ADy_i5 16 13 LATCH N
7 0-12
[
ALE [}
& 16 4K x 16
. LATCH cs  EPROM
G
FT :) >_—4
o« OE OE Do_15
]

PRODUCT SELECTION GUIDE

PARAMETER WS57C66-55 WS57C66-70 UNITS
Address Access Time 55 70 ns
Chip Select Time 55 70 ns
Output Enable Time 20 25 ns
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Ws57C66

SYSTEM INTERFACE
16 AD,_
a > ADg 45
ADy5 _ * REPLACES TWO 4K x 8 HIGH-SPEED
MICROPROCESSOR cs EPROMs AND TWO 8-BIT LATCHES
WS57C66
4K x 16
EPROM
ALE
ALE
RD _ FT
OE _|
a) CHIP SELECT LATCHED (FT = 0)
ALE * REPLACES TWO 4K x 8
ADg_ HIGH-SPEED EPROMs
MICROPROCESSOR WS57C66
4K x 16
ADg_s5 A EPROM v
ALE LATCH *% ] DECODER S o FT ce
RD — [}
LATCH | Ao
G
b) CHIP SELECT UNLATCHED (FT = 1)
MODE SELECTION
PINS o .
CE OE \'/ Vv OUTPUTS
MODE PP cC
Read ViL Vi Vee Vec Dourt
Output Disable X Viy Vee Vee High Z
Standby VIH X VCC VCC ngh Z
Program Vie Vin Vep Vee Diy
Program Verlfy X V||_ Vpp VCC DOUT
Program Inhibit Vi Vi Vep Vee High Z
WS57C66 PIN ASSIGNMENTS
s
Ver 1 28 Vee
_ Dy 2 27 FT
ADy OE D3 26[1Dys
ADy, ALE D4 251 OE
AD, 5 241 ALE
AD, GND ADy 6 231 GND
ADg [ 7 221 PGM
GND PGM GNDL]8 21f1cE
ADg CE ADg]9 201 AD,
AD; ]10 19 [0 AD,4
AD7 ) 10 AD, ADg ] 11 18 aNC
— Nc 12 17[ANC
APs APy AD, [} 13 16 11 AD,
AD, ] 14 157 AD,
NC AD; AD, AD; AD, NC NC TOP
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WS57C66

ABSOLUTE MAXIMUM RATINGS* *Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating

Storage Tempergture_ h """"" ~65°C to +150°C only and functional operation of the device at these or

Voltage to any pin wit any other conditions above those indicated in the

respectto GND . ................. -06V to +7V : - . T L

Vo with respect to GND 06V to +14.0V operational sections of this specification is not implied.
pp WIIN respect 10 GNL . . ....... — U : . . ane

ESD Protection . . . . . . . ..o 2000V Exposure to absolute maximum rating conditions for

extended periods of time may affect device reliability.

OPERATING RANGE

RANGE TEMPERATURE Vee
Comm'l 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%

DC READ CHARACTERISTICS Over Operating Range with Vpp = V¢

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNITS
VoL Output Low Voltage loo = 8 mA 0.4 \
Vou Output High Voltage lon = -2mA 24 \
Isgy Ve Standby Current (CMOS) | Note 1 15 (Note 3) mA
Isga Vcc Standby Current (TTL) Note 2 20 (Note 3) mA

Comm’l 35
lccy Active Current (CMOS) Note 1 — (Note 4) mA
Military 45
. Comm’l 45
loce Ve Active Current (TTL) Note 2 — (Note 4) mA
Military 55
|pp Vpp Supply Current Vpp = VCC 100 pA
Vpp Vpp Read Voltage Vcc—0.4 Vcc \")
Iy Input Load Current Vin = 55V or GND -10 10 pA
o Output Leakage Current Vout = 55V or GND -10 10 pA
NOTES: 1) CMOS inputs: GND + 0.3V or Vgc + 0.3V. 3) AC. standby power component is 1 mA/MHz (Power = AC + DC).
2) TTL inputs: V| < 08V, V| = 2.0V. 4) AC. active power component is 3 mA/MHz (Power = AC + DC).

AC READ CHARACTERISTICS Over Operating Range with Vpp = V¢

WS57C66-55 WS57C66-70
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay tacc 55 70 ns
CE to Output Delay tee 55 70 ns
OE to Output Delay toe 20 25 ns
Output Disable to Output Float toF 20 25 ns
Address Setup Time tas 6 8 ns
Address Hold Time tan 10 12 ns
Latch Pulse Width tw 10 12 ns
Output Disable to Latch Enable topL 0 0 ns
Latch Disable to Output Enable t.po 10 12 ns
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AC READ TIMING DIAGRAM

tooL -t \y — et po —> tooL

ALE_ [ / \

e_ / N | A

CE . S
(WITHCFEI' = 0) ,( )L

*CE

CE
(WITHFT = 1) N

[t thg »teetay |e—top —»| [ tpe
ADy-AD;,  DATA  }—{ ADDRESS }——————od  DATA  )}—{ ADDRESS
tacc
D,-Dis  DATA } { DATA }

TEST LOAD
(High Impedance Test Systems)

195Q

z.ow::’E iq TIMING LEVELS
D.UT.
z?‘gf_ume SCOPE Input Levels: 0 and 3V
lgﬁ&gﬁmm ‘Reference Levels: .8 and 2.0V

PROGRAMMING INFORMATION
DC CHARACTERISTICS (T, = 25 + 5°C, Vg¢ = 550V + 5%, Vpp = 125 + 05V)

PARAMETER SYMBOL MIN MAX UNIT
Input Leakage Current
VIN = VCC or GND ILI -10 10 ]J.A
Vpp Supply Current During
Programming Pulse lpp 40 mA
(CE = PGM = V)
Vpp Supply Current lcc 35 (Note 5) mA
Input Low Level Vi -01 08 \
Input High Level Viy 20 Vee + 03 \
Output Low Voltage During Verify
(oL = 8 mA) VoL 045 Vv
Output High Voltage During Verify
('OH = _2 mA) VOH 24 \'

NOTES: 5) V¢ must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.
6) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = V., Vpp must not be switched from 5 volts
to 12,5 volts or vice-versa.
7) During power up the PGM pin must be brought high (> V) either coincident with or before power is applied to Vpp.

3-94



Ws57C66

AC CHARACTERISTICS (T, = 25 + 5°C, Voc = 550V + 5%, Vpp = 125 + 05V)

PARAMETER SYMBOL MIN TYP MAX UNIT
Address Setup Time tas 10 ns
Address Hold Time tan 14 ns
Latch Pulse Width tw 14 ns
Address Setup Time to PGM taps 2 us
Chip Enable Setup Time tces 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Data Hold Time ton 2 us
Output disable to Output Float toF 0 130 ns
Data Valid From Output Enable toe 130 ns
Vpp Setup Time tvs 2 us
PGM Pulse Width trw 1 5 ms

PROGRAMMING WAVEFORM

Vep /
| t
I

c—E A\

le ¢
I CES
ADBUS ———(;ADDRESS )———' DATA IN ) DATA OUT —
—>{tan [—tog—>| [e—ton toe
¢ toes
AS—
ALE "
+t,_w-><-———t”s——>
tow
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PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C66 has all 8192 x 8
bits in the “1” or high state. “0’s” are loaded into the WS57C66
through the procedure of programming.

The programming mode is entered when +12.5V is applied to
the Vpp pin and CE is at V. During programming, CE is kept
at V). A 0.1 uF capacitor between Vpp and GND is needed
to prevent excessive voltage transients, which could damage
the device. The address to be programmed is applied to the
proper address pins. 8 bit patterns are placed on the respective
data output pins. The voltage levels should be standard TTL
levels.

ERASURE
In order to clear all locations of their programmed contents,
it is necessary to expose the WS57C66 to an ultra-violet light

ORDERING INFORMATION

source. A dosage of 15W-second/cm? is required to completely
erase a WS57C66. This dosage can be obtained by exposure
to an ultra-violet lamp with wavelength of 2537 Angstroms (A)
with intensity of 12000p Wicm? for 15 to 20 minutes. The
WS57C66 should be about one inch from the source and all
filters should be removed from the UV light source prior to
erasure.

It is important to note that the WS57C66 and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C66 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

OPERATING wsl
PART NUMBER sz:s;o PA%'(('QEGE ggimﬁg TEMPERATURE | MANUFACTURING

RANGE PROCEDURE

WS57C66-55D 55 | 28 Pin CERDIP 06" D2 Comm'l Standard

WS57C66-70CMB 70 | 32 Pad CLLCC c2 Military MIL-STD-883C

WS57C66-70D 70 | 28 Pin CERDIP 06" D2 Comml Standard

WS57C66-70DM 70 | 28 Pin CERDIP 06" D2 Military Standard

WS57C66-70DMB 70 | 28 Pin CERDIP. 06" D2 Military MIL-STD-883C
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=S5 5= WS57C257
WAFERSCALE INTEGRATION, INC. PRELIMINARY
HIGH SPEED 16K X 16 WORDWIDE CMOS EPROM
KEY FEATURES
¢ Fast Access Time e 16 Bit Data Bus
— 55 ns

¢ Simplifies Board Routing
e Low Power Consumption

Single Chip Solution

¢ |deal for 16/32 Bit Processors Compatible with JEDEC pinout

— TMS320, 68000, 80386, etc.

GENERAL DESCRIPTION

The WS57C257 is an extremely High Performance EPROM based memory with a 16K x 16 architecture. It is
manufactured in an advanced CMOS process which consumes very little power while operating at speeds which
rival that of bipolar PROMs.

The major features of the WS57C257 are its 16K x 16 architecture and its high speed. This combination makes the
WS57C257 an ideal solution for applications which utilize 16/32 bit data paths. Examples include systems which
are based on such processors as the TMS320 family of DSP processors as well as high performance general
purpose processors such as the MC68000 family and the 80286 and 80386 microprocessors.

The wordwide architecture of the WS57C257 results in a 4 to 1 savings in EPROM component count and a
minimum 60% savings in board space.

The pin configuration utilized is upward compatible with the JEDEC standard pinout for word wide EPROMs.
This allows an easy upgrade path from lower density memories such as the WS57C65. No board changes or
jumper wires are required to complete the upgrade.

MODE SELECTION PIN CONFIGURATION
———

400 Vee
390 PGM

380 NC

PINS | _ | __ 37NC

MODE CE | OE | Vpp |Vec | OUTPUTS s6b NC
Read Vi | Vi | Vee | Vee [Dout g 1 - 350 A,
Output Disable | X |V |Voe|Voe [High z 9 o 341 Ay
: 0 o 333 Ay

Standby ViH | X |Vee|Vee [High Z _ 3200 Ay
Program Vi [ Vi | Vee | Vee [Din 2 310 Ay
X N 13 - 30 GND

Program Verify X | Vit | Ver | Ve |Dout E;]” [A: 290 A,
Program Inhibit | V|4 | Vi4 [ Vee |Vcc [High Z 115 == 2801 A,
Signature* ViL | ViL | Vee [ Vee [Encoded Datal - ’ :;g:s
5

250 A,
2400 A,
230 A,
220 A,
210 A,

X can be either ViL or Vig
*For signature, Ag =12V, Ag is toggled, and all other address are
at TTL low. Ao = ViL = MFGR 0023H. Ap = V)4 = DEVICE 00B2H.

PRODUCT SELECTION GUIDE

PARAMETER WS57C257-55 WS57C257-70
Address Access Time 56ns 70ns
Chip Select Time 55ns 70ns
Output Enable Time 25ns 30ns
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Ws57C257

ABSOLUTE MAXIMUM RATINGS*

Storage Temperature
Voltage on any pin with

respectto GND.................

VPP with respect to GND

-65°C to +150°C

ESD Protection ..............iiiiiina. >2000V
OPERATING RANGE
Range Temperature Vce
Comm’l. 0° to +70°C +5V + 5%
Military -55° to +125°C +5V + 10%

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the opera-
tional sections of this specification is not implied.
Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.

DC READ CHARACTERISTICS Over Operating Range with Vpp = V.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
VoL Output Low Voltage loL= 8mA 0.4 \
VoH Output High Voltage loH=-2mA 2.4 \"
IsB1 Vcce Standby Current (CMOS) | Notes 1 and 3 500 pA
IsB2 Vcc Standby Current (TTL) | Notes 2 and 3 20 mA
lcct Active Current (CMOS) Note 1 | Comm’l. 40 |(Note 4)| mA

Military 50
lccz Vce Active Current (TTL) Note 2 | Comm’l. 90 | (Note 4| mA
Military 60
lpop Vpp Supply Current Vpp= Vcc 100 A
Vpp Vpp Read Voltage Vee - 0.4 Vece Vv
I Input Load Current ViIN = 5.5V or Gnd -10 10 nA
ILo Output Leakage Current VouT = 5.5V or Gnd -10 10 uA

NOTES: 1) CMOS inputs: GND + 0.3V or V¢ + 0.3V.

2) TTL inputs: Vy < 0.8V, V,y > 2.0V.

3) A.C. standby power component is 1 mA/MHz.

4) AC. active power component is 3 mA/MHz (Power = AC + DC).

AC READ CHARACTERISTICS Over Operating Range with Vpp = Vgg.
WS57C257-55 WS57C257-70
PARAMETER SYMBOL MIN MAX MIN MAX UNITS
Address to Output Delay tacc 55 70
"CE to Output Delay tce 55 70
“OE to Output Delay t oe 25 30 ns
Output Disable to Output Float t DF 25 30
Address to Output Hold t oH 0 0
AC READ TIMING DIAGRAM TEST LOAD (High Impedance Systems)
ADDRESSES D{ VALID ) 201V e
_ - tace Tl tow e DUT.
CE RN e ?lagtunmc SCOPE
[ tee —> :?[éxBA'gﬁ'ANCE)
oF —l tpp | |le—
P TIMING LEVELS
OUTPUTS (\r; VALID : } 9 Input Levels: 0 and 3V
]y e Reference Levels: 0.8 and 2.0V
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WS57C257

PROGRAMMING INFORMATION
DC CHARACTERISTICS (Ta =25 +5°C, Vcc = 5.50V + 5%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. MAX. UNIT
input Leakage Current N

(VIN = Vcc or Gnd) i 10 10 HA
Vpp Supply Current During

Programming Pulse Ipp 60 mA
(CE= PGM= V)

Vce Supply Current lcc 35 (Note 4) mA
Input Low Level ViL -0.1 0.8 \
Input High Level ViH 2.0 Voo + 0.3 \
Output Low Voltage During Verify

(loL = 8mA) VoL 0.45 Vv
Output High Voltage During Verify

(lon = —2mA) VOH 2.4 vV

NOTES: 6) Vcc must be applied either coincidentally or before Vpp and removed either coincidentally or after Vpp.

7) Vpp must not be greater than 14 volts including overshoot. During CE = PGM = Vi, Vpp must not be switched

from 5 volts to 13.5 volts or vice-versa.

8) During power up the PGM pin must be brought high (=ViH) either coincident with or before power is applied to Vpp.

AC CHARACTERISTICS (Ta =25 +5°C, Vcc = 5.50V * 5%, Vpp = 12.5 + 0.5V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Address Setup Time tas 2 us
Chip Enable Setup Time tees 2 us
Output Enable Setup Time toes 2 us
Data Setup Time tos 2 us
Address Hold Time tay 0 us
Data Hold Time ton 2 us
Chip Disable to Output Float Delay tor 0 130 ns
Data Valid from Output Enable toe 130 ns
Vpp Setup Time tus us
PGM Pulse Width tow 1 3 10 ms

PROGRAMMING WAVEFORM

NOTE: Single shot programming algorithms should use one 10 ms pulse per word.

ADDRESS STABLE

DATA IN STABLE

——1 tan

|- toy —

HIGH Z DATA OUT
VALID 5_"
[ toe —» tor T'—

ADDRESSES
[e tas >
-

DATA —<
[ tog
\
PP r
Vep

e tyg —

e—toes ->1

Vie N—
[ tces ™
Vi ————
PGM
Vie
tew
Vin
OE
Vie
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Ws57C257

PROGRAMMING

Upon delivery from WaferScale Integration, Inc. or after each
erasure (see Erasure section), the WS57C257 has all 16,384 x16
bits in the *“1,” or high state. “0’s” are loaded into the WS57C257
through the procedure of programming.

The programming mode is entered when +135V is applied to
the Vpp pin, +55V is applied to Vg, and CE is taken to V.
During programming, CE is kept at V). A 0.1 uF capacitor
between Vpp and GND is needed to prevent excessive voltage
transients, which could damage the device. The address to be
programmed is applied to the proper address pins. 16-bit
patterns are placed on the respective data output pins. The
voltage levels should be standard TTL levels.

ERASURE

In order to clear all locations of their programmed contents,
itis necessary to expose the WS57C257 to an ultra-violet light
source. A dosage of 15W second/cm? is required to completely

ORDERING INFORMATION

erase a WS57C257. This dosage can be obtained by exposure
to an ultra-violet lamp (wavelength of 2537 Angstroms (A)) with
intensity of 12000u W/icm? for 20 minutes. The WS57C257
should be about one inch from the source and all filters should
be removed from the UV light source prior to erasure.

It is important to note that the WS57C257 and similar devices
will erase with light sources having wavelengths shorter than
4000A. Although erasure times will be much longer than with
UV sources at 25374, the exposure to fluorescent light and
sunlight will eventually erase the WS57C257 and exposure to
them should be prevented to realize maximum system reliability.
If used in such an environment, the package windows should
be covered by an opaque label or substance.

PROGRAMMERS

Data I/O Unipak 2B, software version 13 or later, family/pinout
code 1F/E1; WSI’'s MagicPro™ IBM PC Compatible Engineer-
ing Programmer.

OPERATING wsi
PART NUMBER sn::;n PA%',(PAEGE gﬁimﬁg TEMPERATURE | MANUFACTURING
| RANGE PROCEDURE
WS57C257-55D 55 | 40 Pin CERDIP, 06" D3 Comml Standard
WS57C257.70CMB | 70 | 44 Pad CLLCC c3 Military MIL-STD-883C
WS57C257-70D 70 40 Pin CERDIP, 0.6” D3 Comm’l Standard
WS57C257-70DMB | 70 | 40 Pin CERDIP, 06" D3 Military MIL-STD-883C
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£S5 5= WS57C210F
ADVANCE INFORMATION

WAFERSCALE INTEGRATION, INC.

1 Meg (64K x 16) WORD-WIDE EPROM

KEY FEATURES

¢ Ultra-High Performance ¢ Fast Programming

— 55 ns — 15 Seconds Typical

¢ EPI Processing

« Simplified Upgrade Path — Latch-Up lm_munlty to 200 mA

— Vpp and PGM Are “Don’t Care” During — ESD Protection Exceeds 2000 Volts

Normal Read Operation e JEDEC Standard Pin Configuration
— Expandable to 8M Bits — 40 Pin Dip Package

GENERAL DESCRIPTION

The WS57C210F is an ultra-high performance, 1,048,576-bit Electrically Programmable UV Erasable Read Only Memory.
It is organized as 64 K-words of 16 bits each. The 55 ns access time of the WS57C210F enables it to operate in high
performance systems. The “Don’t Care” feature during read operations allows memory expansions up to 8M bits
with no printed circuit board changes.

High performance microprocessors such as the 80386 and 68020 require sub-70 ns memory access times to operate
at or near full speed. The WS57C210F enables such systems to incorporate operating systems and/or applications
software into EPROM. This in turn enhances system utility by freeing up valuable RAM space for data or other program
store and eliminating disk accesses for the EPROM resident routines.

The WS57C210F pin configuration was established to allow memory upgrades to 8M bits without hardware changes
to the printed circuit board. Pins 1 and 39 are “don’t care” during normal read operation. This enables higher order
addresses to be connected to these pins (see Figure 2). When higher density memories are required, the printed
circuit board is ready to accept the higher density device with no hardware changes.

The WS57C210F is part of a three product megabit EPROM family. Other family members are the WS27C010L and
WS57C010F. The standard speed WS27C010L is organized in a 128K x 8 configuration. The WS57C010F is the high-
speed version of the WS27C010L.

The WS57C210F is manufactured using WSI’s advanced CMOS technology.

PRODUCT SELECTION GUIDE

PARAMETER WS57C210F-55 WS57C210F-70
Address Access Time (Max) 55 ns 70 ns
Chip Select Time (Max) 55 ns 70 ns
Output Enable Time (Max) 20 ns 25 ns
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WS57C210F

ABSOLUTE MAXIMUM RATINGS*

*Notice: Stresses above those listed under “Absolute
Maximum Ratings” may cause permanent damage to

Storage Temperature . ... ....... —65°C to +125°C ) 9 ’ s
Voltages on Any Pin with the deyace. This is g stress rating only and funct.lpnal
Respectto Ground .. ............ —08V to +7V operation of the device at these or any other conditions
Vpp With Respect to Ground . .. . ... —06V to +14V above those indicated in the operational sections of this
Ve Supply Voltage with specification is not implied. Exposure to absolute
Respectto Ground ... ........... —06V t8 +7V maximum rating conditions for extended periods may
ESD Protection . ....................... >2000V affect device reliability.

NOTICE: Specifications contained within the following tables are subject to change.

READ OPERATION
DC CHARACTERISTICS 0°C < Tp < +70°C; V¢ (Comm'l/Military) = +5V + 10%

LIMITS
SYMBOL PARAMETER CONDITIONS
MIN MAX UNITS
Iu Input Load Current VN = 55V 10 pA
Lo Output Leakage Current Vour = 55V 10 pA
Ippy (" Vpp Load Current Vpp < Ve 10 pA
Isg (TTL) Vcc Current Standby CE = Vi 2 mA
Isg (CMOS) Vcc Current Standby CE = Vi 500 pA
Icci™ Ve Current Active CE = OE = V_ 75 mA
ViL Input Low Voltage -01 +0.8 Vv
Viy Input High Voltage 20 Vee +1 v
VoL Output Low Voltage lo = 8 mA 04 Vv
VoH Output High Voltage lon = —2mA 24 \"
Vep(! Vep Read Voltage Vee = 50V + 0.25 -0.1 Ve +1 v
AC CHARACTERISTICS 0°C < T, < +70°C
SYMBOL | CHARACTERISTICS TEST WSSTC2IOR S5 | WSSTC2IOFTO | units
?ONDlTlONS MIN MAX MIN MAX

tacc Address to Output Delay CE = OE = V_ 55 70 ns

tce CE to Output Delay OE =V, 55 70 ns

toe OE to Output Delay CE = VL 20 25 ns

tpe@ OE High to Output Float CE = V_ 0 20 0 25 ns

Output Hold from .
toH Addresses CE or OE CE = OE = V. 0 0 ns
Whichever Occurred First

NOTES:

1. Vpp should be at a TTL level except during programming. The supply current would then be the sum of Igg and Ipps. The maximum current
value is with Outputs O, to O; unloaded.

2. This parameter is only sampled and is not 100% tested. Output Float is defined as the point where data is no longer driven—see timing diagram.
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WS57C210F

A.C. WAVEFORMS

VIH
—
ADDRESSES ADDRESS
N VALID 7
VIL
Viu
CE /
Vie 7
tog® ——
Vin
OE
Y y, l
L L tDF(Z)
toe® —
tacc ton —> td—
Vin
HIGH Z ///// HIGH Z
OUTPUT \\\ VALID OUTPUT
Vie A

NOTES:

1. Typical values are for Ty = 25°C and nominal supply voltages.

2. This parameter is only sampled and is not 100% tested.

3. OE may be delayed up to tce —toe after the falling edge of CE without impact on tge.

CAPACITANCE®) T, = 25°C, f = 1 MHz

SYMBOL PARAMETER CONDITIONS TYP( MAX UNITS
Cin Input Capacitance ViNn = OV 4 6 pF
Cout Output Capacitance Vout = OV 8 12 pF
Cvpp Vpp Capacitance Vpp = OV 18 25 pF

A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT

24
20 20
> TEST POINTS <
08 08
045

A.C. testing inputs are driven at 2.4V for a Logic “1” and

for a Logic “1” and 0.8V for a Logic “0.”

0.45V for a Logic ““0.” Timing measurements are made at 2.0V

201V
33 KQ
DEVICE
UNDER out
TEST
I C, = 30 pF
C_ = 30 pF
C_ includes Jig Capacitance
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WS57C210F

DIP PIN CONFIGURATIONS

WS57C210F
8 Mbit| 4 Mbit| 2 Mbit| 512K |wss57C257| Wss7Ce5 WS57C65| WS57C257| 512K | 2 Mbit |4 Mbit |8 Mbit
Asg | XX/Vpp| XXIVpp| XXVpp| XXVpp | XXiVpp |—Ver 1 40 Vee—]  Vee Vee Vee | Vee | Vee | Vee
CENpp| CE | CE | CE CE CE |—-ceEd2 39 [0 PGM—| XX/PGM | XX/PGM |XX/PGM|XX/PGM| A,; | Ay
O | Oi5 | Oi5 | Oss Oss 0 953 38[INC—] NC NC NC A | A | A
Oy | O14 | Oya | O44 (2 Oy [—Oul]4 Q0 As—| NC NC NC Ais | Ais | Ags
O3 | O3 | O3 | Oy 043 03 O[5 8O A,—] NC NC Ay Ag | Ay | A
O | Oz | Op2 | Op 012 o, —9%:00e 350 A;—| Nc Az Az Az | A3 | Agg
Ony | On | Oy | Oy Oy oy o7 a0 A,—| NC Az Aqz Az | A | A
O | O | O0 | Oq0 O10 0p [~%0wC]s BOA—] An A A An | An | Ay
) Og O Oy 0O 0 [—0 o 200A0— Aw Ao Ao Ao | A | A
04 0y 0g 04 0g 0 9]0 3A[dA,—] A, Ag Ag Ag Ay | A
GND | GND [ GND | GND GND GND |-GND q 1 30 [1GND— GND GND GND | GND | GND [ GND
[ 0y 0, 0, 0, 0; [0, 2900 A,—] As Ag Ag Ag Ag | Ag
Og 0 Og Og O¢ 0 013 28[0A,—] A; A; A; A; A, | A,
[ 05 05 05 05 o5 [—os]1a 270a;,— A Ag Ag Ag A | Ag
0,4 04 04 0, 0, 0, [—0s[Q1s 26[JAa,—] As As As As As | As
0, 0, 0, 0, 0, 0; —O0:Q1e 250A,— A, A, A, A, Ay | A,
0, 0, 0, 0, 0, 0, 0017 24 3a,— As A; Ag A3 Ay | Ag
04 0, 0,4 04 0,4 o, o1 230A,—1 A A, Ay A, A | A
[N 0p 0 0 o2 0 [—0,[]10 2A,— A A, Ay Ay A | oA
OE | OE | OE | OF OE OF |—0OE[]20 210 A, —1 Ao Ao Ao Ao Ay | Ay
NOTES: 1. Compatible EPROM pin configurations are shown in the blocks adjacent to the WS57C210F pins.
2. Plastic Dip Availability is scheduled for second half 1988.
PIN NAMES
Ao-Aq9 Addresses
CE Chip Enable
OE Output Enable
00—015 Outputs
NC No Connection
XX Don'’t Care (During Read)
ORDERING INFORMATION
OPERATING wsi
D PACKAGE
PART NUMBER S'::; PACKISE DRAWING | TEMPERATURE | MANUFACTURING
RANGE PROCEDURE
WS57C210F-55D 55 40 Pin CERDIP, 0.6” D3 Comm’l Standard
WS57C210F-70D 70 40 Pin CERDIP, 0.6” D3 Comm’l Standard
WS57C210F-70DMB 70 40 Pin CERDIP, 06" D3 Military MIL-STD-883C
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=S 5= WSMAP162/WSMAP161
WAFERSCALE INTEGRATION, INC. ADVANCE INFORMATION
HIGH-SPEED MAPPABLE
MEMORY (MAP™)
KEY FEATURES
e Super Fast Access Time ¢ Addressable Range
— EPROM/SRAM: 40 ns (including decode) — 512K Bytes or 256K Words
— Chip Select Outputs: 22 ns ¢ Block Resolution
¢ High Density UV Erasable EPROM — 2K Bytes or 1K Words
— 128K Bits * Eight Chip Select Outputs
¢ High Depsity 6-Transistor Static RAM — Control I/O and Other System Devices
— 32K Bits ¢ Fully User Configurable
¢ On-Board Programmable Address Decoder — Byte or Word Operation
— Eliminates External Chip-Select Decode e Reduces Board Space
Components and Delay — Simplifies Routing
e Code Security — Replaces 2 or more EPROMs, 2 or more
— Contains Programmable Security Bit SRAMs and One Decoder

GENERAL DESCRIPTION

The WSMAP162 and WSMAP161 are Mapped Address Programmable (MAP™) memory products that integrate 128K
bits of EPROM, 32K bits of SRAM and a Programmable Mapping Decoder (PMD™) into a single 40-pin package.
With a wide input addressing range, these memory products are compatible with large address space processor
systems. The on-board PMD™ enables the placement of physical 16K bytes or 8K words of EPROM and 4K bytes
or 2K words of SRAM anywhere in a total address space of 512K bytes or 256K words respectively. The PMD™
reduces system component count as well as board space, enhances performance and increases data security. The
major feature of this product is the integration of high speed, high density UV erasable EPROM and a CMOS SRAM
along with decoding logic on a single chip.

The WSMAP162 is ideal for use with digital signal processors such as the TMS320XX series. Its data path can be
programmed as either 8 or 16 bits. With the provision of Pin 2 programmable as either Chip Select (CSI)
or the highest address bit, its address range is from 128K to 256K words or 256K to 512K bytes. The EPROM architecture
is 16K x 8 (byte operations) or 8K x 16 (word operations). The SRAM architecture is 4K x 8 (byte operations) or
2K x 16 (word operations).

The 16-bit data path WSMAP161 is used with microcontrollers and microprocessors using a 16-bit data bus. With
Pin 39 as BHE (Byte High Enable), the WSMAP161 can accomodate either full word or byte operations (for those 16-bit
processors capable of byte operations). Its addressing range is from 64K words to 128K words (see pin 2 above).
Its EPROM is 8K x 16 and its SRAM is 2K x 16.

Refer to Application Note 002 in this databook for additional information.
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WSMAP162/WSMAP161

BLOCK DIAGRAM
DECODED EPROM ADDRESS > Ag-Ayz ) Ao-Arz
PGMH EPROM EPROM
PGM 8K x 8 PGM 8K x 8
EOEH
E OE 0ouT,; INy; OE  0UT,; INy;
PGML .
Ay —> e d
(WSMAP162 EOEL
ONLY) DECODED SRAM ADDRESS > Ag-Aqg ) Ao-Aso
WEH SRAM SRAM
PMD™ WE 2K x 8 WE 2K x8
ROEH
BHE —— OFE  0uTy; Ny, OE ouT,, INg;
(WSMAP161
ONLY) WEL 4 q
WEVep ROEL
o8 CS,-CS, !
(™ CON \/[
OEL 2:1 2:1
MUX MUX
OEH
o e
1/04_4; OR CSO,_, 17047

TABLE 1. PRODUCT SELECTION GUIDE

PARAMETER WSMAPIST.40 | WSMAPieds | wsMAPterss | UNITS
Address Access Time (Max.) 40 45 55 ns
Chip Select (CSI) Access Time (Max.) 40 45 55 ns
Output Enable (OE) Access Time (Max.) 18 21 23 ns
Chip Select Output Delay (Max) 22 25 27 ns

TECHNICAL DESCRIPTION

Internally the memory is organized as two 8K x 8 EPROMs and two 2K x 8 SRAMs. The MAP™ memory can be
configured for byte or wordwide operations during the EPROM and PMD™ programming operation by programming
the configuration (CON) bit. In the wordwide operation, the 1/Os of the two EPROMs and two SRAMs are common
and are brought out in parallel. In the byte wide operation, the 8 most significant bits of the /O are multiplexed with
the 8 least significant bits using a multiplexer controlled by address bit Ay. An important feature offered with the byte
wide configuration is the 8 most significant I/O bits are replaced by 8 individual chip select outputs (CSOy-CSO5)
which can be programmed to select and control other devices (I/O, SRAM, DRAM, etc.).

The PMD™ enables the WSMAP162/WSMAP161 to directly interface with high speed microprocessors and digital
signal processors which require 16K bytes (or 8K words) of EPROM program store and 4K bytes (or 2K words) of
SRAM data store in a non-contiguous address space.

In the byte wide configuration, it is possible (by programming the PMD™) to subdivide and selectively access 8
blocks of EPROM each configured in a 2K x 8 architecture. Any one of these eight EPROM blocks can be mapped
into any of the 256 available 2K deep blocks in a 512K byte address space. Similarly, the two blocks of SRAM configured
as 2K x 8 can be mapped into any of the 256 2K blocks in a 512K byte address space (not occupied by the EPROM).
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WSMAP162/WSMAP161

The physical blocks of EPROM and SRAM can be concatenated together to form a continuous sequentially addressable
section of memory, placed in non-sequential addressable individual blocks or any combination of the two.

In the wordwide configuration, the EPROM and SRAM are organized as 1K x 16. The PMD™ is used to map the
8 blocks of EPROM and 2 blocks of SRAM into any of the 256 1K blocks in a 256K word address space.

Pin 2 can be configured as a normal address input (“A,” or highest address bit) or as a chip select input (CSI). This
is done during the programming of the PMD™. When configured as an address input, this pin goes directly to the
PMD™ and effectively doubles the address space. When configured as a chip select (CSI), this pin provides a very
low power stand-by mode when the chip is deselected.

In the WSMAP162, pin 39 is an address input (A7) and in the WSMAP161 it is Byte High Enable (BHE). As A,5, it
functions as a normal address input. As BHE, it is used in the x16 (wordwide) configuration if byte operations are
required. The combination of BHE and A, control the memory access for a word, upper byte, or lower byte operation.
See table 4. This feature reduces the logic required in 16-bit microprocessors and microcontrollers capable of byte
operations. If only word operations are required, BHE and A, should be connected to ground.

A security bit (SEC) bit is provided that functions as a “bridge” bit. After completion of programming the PMD™ and
EPROM, this bit can be programmed (the “bridge” can be “burned”). This prevents external access to the PMD™
contents and inhibits duplication of the PMD™ data by routine copying.

The WSMAP162/WSMAP161 pin out is derived from the JEDEC standard WSI WS57C257 16K x 16 high speed
EPROM, i.e., itis read compatible. This pinout enables memory expansion with future WSI mapped address products
up to 512K bytes of physical memory. The process technology used in the WSMAP162/WSMAP161 is common to
all of WSI’s current family of high speed EPROM and RPROM™ memory products. Both the PMD™ and EPROM
blocks are programmed using the WSI MagicPro™ IBM PC compatible engineering programmer. A menu driven
software package for the IBM PC is provided from WSI to support the special PMD™ address mapping and
configuration.

TABLE 2. MAP™ MEMORY CONFIGURATIONS

WSMAP162 x 8 WSMAP162 x 16 WSMAP161 x 16
Pin 2 Configured as CsI Ay 5]} Ay CsI Ay
Address Space 256K 512K 128K 256K 64K 128K

Bytes Bytes Words Words Words Words
Block Size 2K Bytes | 2K Bytes | 1K Words | 1K Words | 1K Words | 1K Words
Addressable Blocks 128 256 128 256 64 128
Available EPROM Blocks 8 8 8 8 8 8
Available SRAM Blocks 2 2 2 2 2 2
Number of Chip Select Outputs 8 8 0 0 0 0
EPROM Size Configuration 16K x 8 | 16K x 8 | 8K x 16 8K x 16 8K x 16 8K x 16
SRAM Size Configuration 4K x 8 4K x 8 2K x 16 2K x 16 2K x 16 2K x 16
Number of 1/0s 8 8 16 16 16 16
Low Power Standby Yes No Yes No Yes No
Protected Mode Yes Yes Yes Yes Yes Yes
Byte Operations N/A N/A No No Yes Yes

NOTE: Ay is Highest Address Bit
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WSMAP162/WSMAP161

TABLE 3. MODE SELECTION

v | [ | /o CHIP SELECTS
CSl [ OE | WE/Vpp ADDRESS CONFIGURED x16, 1/0y_s5 | CONFIGURED x8,
MODE CONFIGURED x8, 1/0y_; CS0,-CS0,
Read EPROMISRAM | Vi [ Vi | vy | EPROMSRAM Dour CSour
Read External Vi [Vie| Vi | TancrsaAM High Z CSour
Output Disable X | Vi X X High Z CSour
Stand-By Vi | X | X X High Z CSour
Write SRAM Vi | x | vi. | SRAM selected Din CSout
Write External Vi | X Vi '\g;g?t:gn X CSour
EPROM

Pl'ogram EPROM V||_ VIH Vpp Program Address DIN DlN

. EPROM
Program Verlfy EPROM V"_ V"_ VlH Pl’ogram 2ddress DOUT CSOUT
Program PMD™ V||_ VIH Vpp PM}?d:::sgsram DlN DIN
Progl'am Verify PMD™ V||_ V"_ VIH PMgdg::sg;am DOUT CSOUT

TABLE 4. HIGH/LOW BYTE SELECTION TRUTH TABLE (IN x16 CONFIGURATION ONLY)

BHE (PIN 39) A, OPERATION
0 0 Whole Word
0 1 Upper Byte From/To Odd Address
1 0 Lower Byte From/To Even Address
1 1 None

NOTE: WR and BHE are used for SRAM Functions
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WSMAP162/WSMAP161

TABLE 5. DC READ CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITIONS MIN MAX UNITS
Output Low Voltage VoL lo = 16 mA 04 \
Output High Voltage Vou lon = -4 mA 24 \"

’ 1

Vge Standby Current CMOS ls1 Notes 1 and 3 |—oomm 0 mA

Military 20 mA
Vg Standby Current TTL lsgo Notes 2 and 3 |—comm! 40 mA

Military 50 mA

Configured
x16 x8

Active Current (CMOS) oo 1A Notes 1 and 4 |_comm! 10 10 mA
No Blocks Selected Military 20 20 mA
Active Current (CMOS) lec 1B Notes 1 and 4 |_comm’l 55 30 mA
EPROM Block Selected Military 65 40 mA
Active Current (CMOS) lgc 1C Notes 1 and 4 |_comm! 65 40 mA
SRAM Block Selected Military 75 50 mA
Active Current (TTL) oo 2A Notes 2 and 4 |_comm’l 40 40 mA
No Blocks Selected Military 50 50 mA
Active Current (TTL) loc 2B Notes 2 and 4 |_comm! 85 60 mA
EPROM Block Selected Military 95 70 mA
Active Current (TTL) lec 2C Notes 2 and 4 |L_comm’l 95 70 mA
SRAM Block Selected Military 105 80 mA
Input Load Current I Viy = 55V or GND -10 10 nA
Output Leakage Current o Vour = 55 or GND -10 10 pA

NOTES: 1) CMOS inputs: GND + 0.3V or Vgc + 0.3V
2) TTL inputs: V), < 08V, V| > 2.0V
3) AC. power component is 1.5 mA/MHz (Power = AC + DC)
4) A.C. power component is 35 mA/MHz (Power = AC + DC)
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WSMAP162/WSMAP161

TABLE 6. AC EPROM/SRAM READ AND SRAM WRITE CHARACTERISTICS

WSMAP162-40 | WSMAP162-45 | WSMAP162-55
PARAMETER SYMBOL | WSMAP161-40 | WSMAP161-45 | WSMAP161-55 | ,niTs
MIN MAX | MIN MAX | MIN | MAX
Read Cycle Time tre 40 45 55 ns
Address to Output Delay tacc 40 45 55 ns
CSI to Output Delay toe 40 45 55 ns
OE to Output Delay toe 18 21 23 ns
Output Disable to Output Float toer 18 21 23 ns
Chip Disable to Output Float (CSI) tosk 18 21 23 ns
Address to Output Hold ton 10 10 10 ns
Address to CSO Valid tcso 22 25 27 ns
SRAM Write Cycle Time twe 40 45 55 ns
Chip Enable to Write End tosw 40 45 55 ns
Address Setup Time tas 0 0 0 ns
Address Hold Time taH 0 0 0 ns
Address Valid to Write End taw 40 45 55 ns
SRAM Write Enable Pulse Width trwE 25 30 35 ns
Data Setup Time tps 20 20 30 ns
Data Hold Time ton 0 0 0 ns
Write Enable to Data Float twer 18 21 23 ns
Write Disable to Data Low Z twerz 3 3 3 ns

TABLE 7. DATA RETENTION CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITIONS MIN MAX UNITS
Minimum V¢ for Data Retention Vbr Ve = 20V, 20 \
Current When in Data Retention Mode lccor CSI > Ve -0.2V, 100 pA
Chip Deselect to Data Retention tcspr Vin 2 Voo -0.2V 0 ns
n or V|N < 0.2v
Recovery Time From Data Retention tRoR the ns

DATA RETENTION WAVEFORM

|«—— DATA RETENTION MODE —>]

4.5V§ l4.5V
Vee
Vor > 2V

tespr>| tror

w 77777 P NS LY RN
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ABSOLUTE MAXIMUM RATINGS*

Storage Temperature ... ........ —-65°C to +150°C
Voltage to any pin with

respect to GND
Vpp with respect to GND. . ... ... -06V to +14.0V

*Notice: Stresses above those listed here may cause
permanent damage to the device. This is a stress rating
only and functional operation of the device at these or
any other conditions above those indicated in the
operational sections of this specification is not implied.

ESD Protection . ....................... >2000V Exposure to absolute maximum rating conditions for
extended periods of time may affect device reliability.
OPERATING RANGE
RANGE TEMPERATURE Vee
Comm’l 0° to +70°C +5V + 5%
Military ~55° to +125°C +5V + 10%
READ CYCLE TIMING DIAGRAM TEST LOAD
(High Impedance Test Systems)
the 980
ADDRESSES P N 2.01v
tace e ton—> D.UT. Zﬂq
E T\ v (mcwome SCOPE
tee |<—'w :I__: CAPACITANCE)
o , — TIMING LEVELS
'OE [—
Dour &L DATA VALID D>HY— Input Levels: 0 and 3V
. Reference Levels: 1.5V
(OEF —» l—
teso
WRITE CYCLE TIMING DIAGRAM
appresses X X
csi < ,|[
' CSW 1
WE N j’d
tas tewe tan
—» twsT tos ton—>]
Dour /I
Diy DATA INVALID
BHE > X BHE VALID
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MAP™ MEMORY ARCHITECTURE

ADDRESS BUS

DIRECT ADDRESSES

BLOCK DECODE : PMD™
ADDRESSES ESo.r 8
—»| WE/Vpp  RSg 2
—| TSI, cs0,, |5
—» OE

ADDRESS

EPROM
cs

1o

EPROM

EPROM

EPROM

EPROM

EPROM

{{[e]

EPROM

EPROM

(I

SRAM

SRAM

WSMAP162/WSMAP161 PIN ASSIGNMENTS

WE AND BHE ARE USED
FOR SRAM FUNCTIONS

/

WE/Vpp
CSI/A,
Cso,
CSO,
€SO,
€80,
CSO,
Cso,
Cso,
€S0,
GND
o 7
0 6
105
/0 4
/0 3
/0 2
10 1
110 0
OE

BY 8
( BY 16 \
(40 PIN DIP \

WENge |1 40 Vee
CSIAy 2 39| A;;/BHE
1/0 15 3 38 A
10 14 4 37 A
10 13 5 36 Ay,
1/0 12 6 35 Ay
10 11 7 34 Ay,
1/0 10 8 33 Ay
o9 9 32 Ay
s |10 31 Aq
GND |11 30| GND
w7 |12 29 Ag
e |13 28 A;
s |14 27 Ag
ma |15 26 As
w3 |1e 25 A,
w2 |17 24 As
w1 |8 23 A,
o |19 22 A,
OE 20 21 A,

N

Vee
A,,/BRE
A

GND

—> WSMAP162
WSMAP161

PIN 39

BHE
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PROGRAMMING

Upon del