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USE IN LIFE SUPPORT DEVICES FOR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON
Microelectronics. As used herein: :

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support

intended for surgical impfant into the body, or (b) support device or system whose failure to perform can reasona-
or sustain life, and whose failure to perform, when pro- bly be expected to cause the failure of the life support
perly used in accordance with instructions for use provi- device or system, or to affect its safety or effectiveness.

ded with the product, can be reasonably expected to
result in significant injury to the user.
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INTRODUCTION

The SGS-THOMSON Microelectronics Group SRAM Databook is a comprehensive collection
of information on advanced, high density, high speed SRAM products for specific applications.
SGS-THOMSON Microelectronics is a major supplier of a wide range of semiconductor devices,
and commands leading market positions in Intelligent Power, Power Transistors, and EPROM
Memories. The recent acquisition of INMOS has strengthened SGS-THOMSON's portfolio.
INMOS, based in the UK, manufactures very fast SRAMs, microprocessors called transputers,
color graphics products, and digital signal processing devices.

STATIC RAMs

The SGS-THOMSON Group offer static RAM products which cover Standard SRAMs, Biport™
devices, Zeropower™ Timekeeper™ RAMs, and Cache Tag RAMs.

* Standard SRAM memories with a device density range of 4K bits to 1024k bits and performance
from 15ns to 200ns. Organizational flexibility (4K x 1, 1K x 4, 16Kx 1, 4K x 4, 64K x 1, 16K x 4,
8K x 8,8Kx9,256K x 1, 64K x 4, 32k x 8, 128k x 8) covers a vast range of applications, including
large mainframes, high speed controllers, communications, graphics display and workstations.

* BIPORT™devices consist of a family of FIFO (First-In First-Out) buffers. These FIFOs provide
an interface between digital information paths with widely varying speeds. Each information
source can thus operate at its own intrinsic speed, while results are processed or distributed at
speed from 25ns to 200ns. The Biport™FIFO family also includes single chip bidirectional FIFOs,
and clocked FIFOs running at up 40 MHz

* The Cache-Tag family consists of devices, like very fast SRAMs with on board comparators,
called TAGRAMs. A TAGRAM™ ig that part of a cache subsystem that determines if data or
instructions is retained in the cache memory (data cache). SGS-THOMSON offers various
organizations x4, x8 and x20 and speed as fast as 12ns.

* The Zeropower™and Timekeeper™ RAM family combines the operating simplicity of conven-
tional byte-wide SRAMSs with the excellent data integrity of Zeropower™technology. This integrity
is achieved, thanks to the use of advanced CMOS technology and long-life lithium cells. With
density from 2k x 8 to 32k x 8 and access/cycle from 55ns to 200ns, SGS-THOMSON covers
the full range of non-volatile needs for all microprocessor based systems. Thanks to the
combined features of Zeropower™ technology with an on chip real-time clock, Timekeeper™
RAM offer unparalleled non-volatile performances while maintaining standard pin-out. Applica-
tions include RAM - clock/timer for communication, industrial systems, PCs, workstations.

PRODUCTION

There are two facilities which presently manufacture the SRAM product line, Newport (UK) and
Carrollton (USA). The Newport facility is an 8000 square meter building with 23000 square meter
clean room operating to Class 10 environment in the work areas. The facility operates a 4" wafer
line and has the capacity to upgrade to a 6" sub micron capability. The Carrollton facility has a
5000 square meter class 100 4" wafer line and a 700 square meter class 10 6" wafer line with
sub-micron capability. Additional manufacturing capacity is available in Rousset, France where
both a 4 and 5" line are in operation.

Advanced manufacturing equipment is used in these facilities to produce high performance
devices, some consisting of up to one million transistors. Wafer steppers, plasma etchers and
ion implanters form the basis of fabrication.

SGS-THOMSON Muar (Malaysia) is the main in-house assembly facility for SRAM.

The in-house facilities used for final SRAM testing are located in Newport (UK), Colorado Springs
. (USA), Toa Payoh (Singapore) and Muar (Malaysia).
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INTRODUCTION

MILITARY

Many of our static RAMs are available in military versions processed in full compliance with
MIL-STD-883C. Additionally, several JAN qualified devices are available for some of the product
lines.

We also supports the US Government Defense Electronics Supply Center (DESC) Standard
Military Drawing (SMD) program and is an approved supplier of a range of the SMDs already
established by DESC.

FUTURE DEVELOPMENTS

Research and Development

The SGS-THOMSON Group has achieved technical success based on a position of leadership
in products and process technology in conjunction with substantial R&D investment which, in
1988, represented 20 percent of sales, well above the estimated worldwide average of 13 percent
for the top 10 semiconductor manufacturers.

Process Developments

New process technologies are continuing to be developed for next generation products. Work
is taking place now to scale present technologies while new sub micron CMOS technologies are
being brought into production.

Package Developments

A wide selection of packages are available including plastic and ceramic DIP. Where surface
mount technology is desirable, the package offerings include PLCC, LCC, SOIC, SOJ, and
Flat-pack. Refer to the individual datasheets for a listing of the packages available for a particular
device.
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QUALITY AND RELIABILITY

INTRODUCTION

The Quality and Reliability of a product depend on all the activities from the conception and
design of a new product, through production and shipment, to the service given to the customers.

Itis well known that Reliability must be designed into the product and the process. To manufacture
consistently reliable high quality products, SGS-THOMSON Microelectronics believes that it is
essential for everyone in the Group to appreciate the importance of maintaining and improving
the levels of Quality and Reliability.

SGS-THOMSON has adopted a Total Quality Control approach which means that everyone in
the Group must work to improve Quality.

With this approach problems can be solved at the stage where they arise, so that latent failures
are not carried over to the next stage or to the finished product. Total Quality Control assures
the conditions to avoid quality problems rather than simply eliminating defective finished
products.

The following information describes in a precis form the SGS-THOMSON approach to Quality
and Reliability. The subject is comprehensively detailed in the SGS-THOMSON Quality and
Reliability publication SURE 5. This program is also applied totally to INMOS products.

QUALITY CULTURE

Itis the precise choice of SGS-THOMSON to win its customers’ trust via the establishment of a
position of leadership for Service and Quality. The Group must therefore have a quality based
culture.

This culture can be seen in the behavior of every person within the Group and in the way each
person interacts with his or her fellow worker to establish new and ever more demanding goals.
Itis sustained and nurtured through well defined policies, procedures, training and, of paramount
importance, through examples from the very highest Group management levels.

That quality is perceived as a company wide responsibility is no more obvious than in the field
of training. An ongoing program called Total Quality Control, was begun in 1982 to improve all
people and departments in the Group wherever the Group operates throughout the world.

Total Quality Control takes the position that it is not enough to believe that things must be done,
you must be able to do them. To this end it has as its primary objectives:

* Promotion of the Total Quality Control concept

* Training on statistical tools for people from all departments

* The creation of technical work groups for specific quality improvement programs
* The introduction of Quality Circles

Fundamental to this program is the conviction that quality is not an option, it is an obligation and
that everyone in the Group can, given suitable motivation and training, make a real contribution
to overall improvements in quality levels.

From the very highest management levels and involving designers, engineers, production,
supervisors and line operators in addition to Quality and Reliability people, the Total Quality
Control program is focused on:

* Personal motivation

* Quality in design

* Reliability in design

* Improved Statistical Process Control
* Customer satisfaction

£ SGS-THOMSON
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QUALITY AND RELIABILITY

In addition quality circles have been set up within the Group. The first, in 1982, was in the Group’s
Far East factories, with the first Quality Circle Convention being held in Singapore on January
30th 1983.

Recently SGS-THOMSON has begun a new company wide campaign - Quality and Service
Culture for Excellence - based on the premise that basic quality ideas and methodology, if applied
properly, will give:

* Complete Customer satisfaction

* Zero defect products

* Minimum product costs

These three basic ingredients for excellence will be complemented by a long term program to
improve data processing networks and to reduce response times at all levels as well as the
localization of everyone’s efforts on service, on quality and on process stability.

Our ultimate goal is to supply the products requested by our customers with zero delinquency,
zero defects and of course "just in time".

ORGANIZATION AND MANAGEMENT

SGS-THOMSON is organized in product divisions, geographical sales areas (Regions) and
Corporate departments.

Quality and Reliability control activities are managed, performed and promoted by the Corporate
Service and Quality group (which reports to the top management) and Quality and Reliability
departments at division and plant levels.

GENERAL
MANAGEMENT
CORPORATE SERVICE
PRODUCT - GEOGRAPHICAL
AND QUALITY BACK END
R A e DIVISIONS REGIONS
1
]
I - I I
O —
I 1
DIVISION
PLANT © PLANT
I RAJALITY S, MANAGEMENT MANAGEMENT
| T
| i S —
R I S
AN L
PLANT QUALITY ‘PLANT QUALITY
& RELIABILITY & RELIABILITY

Part of Corporate Service and Quality group is the Central Reliability and Quality Control
department. This organization makes it possible for SGS-THOMSON to handle Quality and
Reliability for an extensive product range both effectively and efficiently.
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QUALITY AND RELIABILITY

Education and training programs in the field of Excellence and Quality are managed by the
Corporate Service and Quality organization in cooperation with Human Resources department.

At every production location there is an incoming inspection department with the job of assuring
the quality of purchased materials.

Division Q&R departments evaluate the reliability of new processes and new products, before
they go into volume production.

They require and coordinate corrective actions necessary to improve Q&R of products and
processes; these improvements are planned in quality budgets.

They perform and collect reliability results and issue reliability reports for their products.
Division Q&R departments interface directly with customers from design phase to approval of
customers’ product specifications.

In the past, successful in-house customer qualification, testing and joint qualification programs
with customers has been achieved. SGS-THOMSON remains committed to these joint custo-
mer/vendor programs.

Plant Q&R departments perform all Quality and Reliability inspections and controls relevant to
production done in their plants such as: incoming inspection, in process control, outgoing
inspection, reliability testing and failure analysis.

QUALITY BY DESIGN

Since the Quality and Reliability of semiconductor devices depend to a large extent on the basic
structure, SGS-THOMSON pays careful attention to Q&R studies at the design stage, paying
deep attention to user’s reliability requirements and operating conditions. Quality and Reliability
checkpoints for materials, process and device structure are considered from the design phase
on.

One of the key steps in the Design Review which consists of a study of design documents, the
definition of reliability test methods to check on the compatibility of processes with design goals
and conditions of use, and review of failure mechanism history in similar products.

In addition, qualification procedures are used mainly to ascertain the main characteristics of new
processes/products (or to evaluate process/product changes) and to guarantee the availability
of a characterization and the complete set of specifications for introduction to SGS-THOMSON
manufacturing. Qualification should demonstrate capability to meet customer requirements.

QUALITY AUDITING

SGS-THOMSON performs quality audits to verify that products, processes, programs and the
Quality and Reliability organizations are still in accordance with the written procedures and
specifications.

A quality audit does not replace the normal quality monitors or acceptance but helps to ensure
that everything is being done as it should be and to anticipate quality problems.
SGS-THOMSON factories are familiar with internal and external audits.

THE SPECIFICATION SYSTEM

Quality and Reliability are measurable features. But, for measurements to have any meaning,
they must be carried out in accordance with strict procedures and methods. Similarly production
processes must be managed in a repeatable way. This means that detailed instructions and
descriptions of every process step must be prepared and kept updated.

This information is formalized in the Group’s specifications that cover all the procedures and
process instructions. This the Specification System documents all the various manufacturing
processes and encompasses the SGS-THOMSON technical know-how.

Lyz $5S;THOMSON




QUALITY AND RELIABILITY

The Specification System consists of a series of documents properly organized by subject and
content. The system is managed and administered by Document Control at Divisional Specifi-
cation Centres for efficiently issuing, updating, approving and distributing specifications to all
the relevant departments. Special text processing software is used to ensure rapid updating and
distribution of specification documents. The Specification Centres guarantee homogeneity in
specifications, record changes histories and issues general specification procedures.

A very strict Group procedure governs the engineering changes (issue, approval and modificé—
tions).

RELIABILITY ASSURANCE

Reliability testing is an ongoing process adopted to identify and then improve reliability perfor-
mance.

Accelerated tests, such as extended temperature operating life, THB and temperature cycling,
are important tools for evaluating long-term reliability and stability of process and product
parameters.

MOS device life test equipment

o7 TN
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QUALITY AND RELIABILITY

SGS-THOMSON also performs rigorous tests throughout production to ensure that production
devices have the properly designed reliability.
Reliability tests are conducted in two stages:

first we test our engineering samples during design and development stages to see if their Q&R
corresponds to that called for in the design. Reliability testing is usually performed on a small
sample but for long periods or under very accelerated conditions to investigate wear out failures
and to determine tolerances and limits of design. For these tests it is also possible to use the
step-stress procedure (eg ESD resistance evaluation);

the second type of test is performed periodically during production to check, maintain and
improve the assured Quality and Reliability levels.

The reliability tests involve both environmental and endurance examination and are performed
under conditions more severe than those met in the field. These conditions are chosen to
accelerate the occurrence of failures that would appear in actual operation, and care is taken to
ensure that the failure modes and mechanisms are unchanged. The data from reliability tests
provide an objective tool for product performance evaluation under a wide range of conditions.

When a failure occurs, the SGS-THOMSON engineers conduct an in-depth analysis of the failure
mechanism/mode to apply immediate suitable corrective actions.

Reliability testing activity during recent years has been extended to all SGS-THOMSON factories
with new and advanced equipment enabling all the plants to perform all the main tests. -

L7, SRR
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MILITARY QUALIFICATION

MILITARY PRODUCT PROGRAM

A Military Product Program has been developed to meet the increasingly demanding require-
ments for Class B memory product in accordance with paragraph 1.2.1 of MIL-STD-883
"Provisions for the use of MIL-STD-883 in conjunction with non-JAN devices".

Our MIL-STD-883 Class B product is screened to the specifications of Method 5004 with
electrical testing executed over the military temperature range -55 C to + 125 C.

Each inspection lotis subjected to the requirements of method 5004 Group A Electrical sampling
and Group B Mechanical and Environmental sample testing. Additionally, all new product and
changes to product as defined in MIL-M-38510 paragraph 3.4.2 (major changes) is qualified per
method 5005 Group C

(Die related) and Group D (Package related tests). Periodic Conformance Testing is carried out
per the requirements of MIL-STD-883 paragraph 1.2.1 for all relevant die families and package
types.

Full details of our military processing are included in a "General Military Processing Specifica-
tion", which may be obtained upon request.

Suitability for use in specific applications should be determined by using the guidelines of
MIL-STD-454.

By specifying one of our military products, the user is assured of a product which has been
subjected to the full Screening and Quality Conformance requirements of paragraph 1.2.1 of
MIL-STD-883 in addition to the full range of in-house process, test and quallty control functions
designed to enhance the quality and reliability of all products.

STANDARD MILITARY DRAWING PROGRAM

The in-house Standard Military Drawing (SMD) program was introduced in 1986 to supply
military and governmental products. The SMD Program was implemented by the US Govern-
ment and its associated subcontractors to provide the industry with a single SMD for each military
IC requirement. These SMDs are intended to replace the multiplicity of Source Control Drawings
(SCDs) generated by each contractor. Components specified according to the SMD Program
are standard military MIL-STD-883 compliant devices.

SGS-THOMSON and other IC manufacturers, initiate the development of SMDs in conjunction
with military contractors who have significant demand for the particular device. Together they
initiate an SMD proposal which the Defense Electronics Supply Center (DESC) screens and
approves. Accepted SMDs are then circulated by DESC to industry vendors and consumers to
obtain multiple sources and registered users.

The SGS-THOMSON Group fully supports the Standard Military Drawing Program and the
DESC efforts to expand its usage.

Refer to the cross reference information which lists each approved product by its SMD number
and the corresponding part number

IS7R - Hic
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ALPHANUMERICAL INDEX

(unless otherwise specified all Static RAMs listed are produced in CMOS technology)

_ Part Number Organization Description Page Number
IMS1203 4Kx1 SRAM .. ............ ... 31
IMS1203M 4Kx1 Military SRAM . . . ... .. ... .. 501
IMS1223 1Kx4 SRAM .. ....... . .. ..., 39
IMS1223M 1Kx4 Military SRAM . . ... .. ...... 511
IMS1400M 16Kx1 NMOS Military SRAM . . . ... ... 521
IMS1403 16Kx1 SRAM .. ............... 47
IMS1403M/LM 16Kx1 Mlhtary SRAM . ............ 531
IMS1420M 4Kx4 Military SRAM . . . .. ... ... .. 541
IMS1423 4Kx4 SRAM . ................ 57
IMS1423M 4Kx4 Military SRAM . . . ... ... .... 551
IMS1600/1601L 64Kx1 SRAM .. ........... ..., 67
IMS1600M/1601LM | 64Kx1 Military SRAM . . ... ... ... .. 561
IMS1620 16Kx4 SRAM .. ... ... ... 77
IMS1620M/LM 16Kx4 Military SRAM . . . . .. ... 571
IMS1624 16Kx4 SRAMWithOE . . . ... ... .... 87
IMS1624M/LM 16Kx4 Military SRAMwithOE . . . ... .. 581
IMS1630L 8Kx8 SRAMWithOE . . . ... ....... 97
IMS1630M/LM 8Kx8 Military SRAM . . . ... ....... 591
IMS16X5 (64K) Very High Speed Family SRAM . . 107
IMS16X5M (64K) Very High Speed Family Military SRAM 601
IMS1800 256Kx1 SRAM . . ...... ... .. 119
IMS1800M 256Kx1 Military SRAM . . . .. ... ... .. 603
IMS1820 64Kx4 SRAM ... ......... ... 129
IMS1820M 64Kx4 Military SRAM . . . . ... ... .. 605
MK41H66/H67 16Kx1 SRAM . ......... ... ... 139
MK41H68/69 4Kx4 SRAM .. ... ... .. 149
MK41H78/79 4Kx4 SRAM with OE and flash clear 159
MK41H80 4Kx4 CacheTag . .. ............ 171
MK41S80 4Kx4 Very high speed Cache Tag . . . . . . 183
MK4202 2Kx20 CacheTag . ... ........... 195
MK44S80 16Kx4 CacheTag . . ............. 215
MK4501 512x9 FIFO .................. 217
MK4503 20489  |FIFO ............ ... ... 233
MK4505 1024x5 Clocked FIFO ............. 251
MK45264/265 64x5X2 FIFO ... ... ............ 271
MK45H01/02/03 512x9/1024x9/2048X9 | High speed FIFOs . . . . .. ... .. 289
MK45H04/08 4Kx9/8Kx9 HighspeedFIFOs . ... ....... 307
MK48127/28 128Kx8 SRAM .. ........... ... 323
MK4832 32Kx8 SRAM .. ... ... ..., 325
MK48C02 2Kx8 Zeropower without battery . . . . . .. 335
MK48H64 8Kx8 SRAM . ........... . ..., 345
MK48H89 8Kx9 SRAM .. ....... . ... ... 355
MK48H98/99 8Kx8/9 SRAM withparity . . ... ...... 357
MK48S74/75 8Kx8 CacheTag . ... ........... 361
MK48S80 8Kx8 Very high speed Cache Tag . . . . . . 373
MK48T02/12 2Kx8 Timekeeper . ... .......... 375
MK48T08/18 8Kx8 Timekeeper . . ... ......... 389
MK48T85Q Address/data multiplexed real-time clock 403
MK48T87/87A/B Address/data multiplexed real-time clock 409
MK48T87B Address/data multiplexed real-time clock 411
MK48202/12 2Kx8 ZErOPOWET . . « v v v v v e e e 431
MK48Z08/09/18/19 | 8Kx8 ZErOPOWET . . v v v v v e e e e e 443
MK48Z30/Z30A 32Kx8 ZEropower . . . . v v v a e e 457
MK48Z32/Z32A 32Kx8 ZErOPOWET . . « « v v v v v oo e e 469
MK6116/MKI6116 | 2Kx8 SRAM .. ......... ..., 479
MK148202/12 2Kx8 Zeropower Industrial temp.range 489

57, 5THoMSON
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SELECTION GUIDE

ZEROPOWERS
ICCma
ORGANISATION |  PART TEMP
DESCRIPTION | NUMBER | SPEEDNs  |acTvE| TTL |cmos| VCC RANGE | PACKAGE
mA@ns| STBY | STBY
Z2KX8 MK48Z02 | 120,150,200,250| 90 3 1 |6V+10-5%] 0to+70°C |PDIP 24
af_‘ggRTIFIED MK48Z02BU | 120, 150,200,250 90 3 1 |5V+10-5%| 0to+70°C |PDIP 24
_2K8 MK48Z12 | 120,150,200,250| 90 3 1 |5V+10-10%| 0to+70°C |P DIP 24
I_JE_'g(EBRTIFIED MK48212BU | 120, 150, 200, 250 90 3 1 5V+10-10%| Oto+70°C (P DIP24
_2Kx8 MKI48202 | 120,150,200,250] 90 3 1 |5V +10-5%] - 40 to + 85°C|P DIP 24
l_Jf<K>XEBRT|F|ED MKI48Z02BU | 120, 150,200,250 90 3 1 |5v+10-5% |- 4010 +85°C|P DIP 24
—2KX8 MKI48Z12 | 120,150,200,250| 90 3 1 |5V+10-10%) - 4010 + 85°C|P DIP 24
EJE—KCXEBRTIFIED MKI48Z12BU| 120, 150,200,250 90 3 1 |5V+10-10%] - 4010 + 85°C|P DIP 24
;V%)I(BBATTERY MK48C02AN| 150,200,250 | 90 3 1 |5v+10-5%| ot0+70°C |PDIP24
;v:/gcl?n(si\TTERY MK48CO2AK| 150,200,250 | 90 3 1 |5V+10-5%| 0to+70°C |PLCC32
—8KxX8 55,70 125@70 i
ULCERTIFED [MK48Z08 | — SR BB 3 3 [5v+10-10%| 0t0o+70°C |PDIP 28
—8KX8 55,70 125@70, ,, -
SLotATFEp |MKe8Z08BU—TAh B ° 3 [5v+10-10%| 0t0+70°C |PDIP28
—8KX8 MK48Z18 100515530200 ;025@@1333 3 3 |5v+10-10%| 0t0+70°C |PDIP28
Z 8Kx8 55,70 125@70 i
ULceRTFED |MKeeZ1BU— SR ERE 3 3 [5v+10-10%| 0to+70°C |PDIP28
—BKX8 MK48Z09 55,70 125@701 4 3 |5v+10-10%| 0to+70°C |PDIP28
PWR FAIL INT 100,150,200 | 80@100
- 8KX8 55,70 125@70
UL-CERTIFIED |MK48Z09BU : 3 3 [5v+10-10%| 0t0+70°C |PDIP28
PWR FAIL INT 100,150,200 | 80@100
~ 8KX8 MK48Z19 55,70 125@70 4 3 |5v+10-10%| Oto+70°C |PDIP28
PWR FAIL INT 100,150,200 | 80@100
- 8KX8 55,70 125@70
UL-CERTIFIED |MK48Z19BU . 3 3 [5V+10-10%| 0to+70°C |PDIP28
PWR FAIL INT 100,150,200 | 80@100
. (f’i’éxA;S e, | MK4BZ30 100,120,150 | 90 5 2 |5V+10-5% | 0to+70°C |PDIP28
:;\ZKKE);?RS psec |MKO8Z30A | 100,120,150 | <0 5 2 |5V+10-5% | Oto+70°C |PDIP28
N :i'g;s o [MKaezz2 | 100,120,150 | 90 5 2 |5v+10-5% | 0to+70°C |PDIP28
‘_ SGS-THOMSON
Y/ GcroELECTROMICS
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SELECTION GUIDE

TIMEKEEPERS

18

ICCma
ORGANISATION | PART TEMP
DESCRIPTION | NUMBER | SPEEDRS | ACTVE| TTL |cmos| VCC RANGE | PACKAGE
mA@ns| STBY | STBY
_2KX8 MK48T02 | 120,150,200, 250| 80 5 3 |5V +10-5%| 0to+70°C |P DIP 24
—2kx8 o
o FED  |MK48TO2BU| 120, 150,200,250| 80 5 3 |5V+10-5%| 0to+70°C |P DIP 24
_2KX8 MK48T12 | 120,150,200,250] 80 5 3 |5V+10-10%] Oto+70°C |PDIP 24
_2KX8 ]
AKX FED |MKésT12BU| 150,200,250 | 80 5 3 |5V+10-10%| 0t0+70°C |P DIP 24
_oKx8 MKI48T02 | 120,150,200,250| 80 5 3 | 5V+10-5%) —4010+85°C|P DIP 24
—2Kx8
208 FED | MKM8TO2BU| 120,150,200, 250 80 5 3 | 5V+10-10%| —40t0+ 85°C| P DIP 24
_BKX8 MK48T08 100,150,200 | 80 3 3 | 5V+105% | 0to+70°C |P DIP 24
_8KX8 MK4ST18 | 100,150,200 | 80 3 3 |5V+10-10%] 0to+70°C |P DIP 24
-PC 5V +10- '
REALTIME | MKASTS787A 100 15 | NA | NA 10" | oto+70°C |PDIP24
CLOCK o .
_PC
EESEI'ME MK48T85Q 100 15 | 05 | NA |5V+10-10%| 0to+70°C |PLCC28
W/O BATTERY
LS5 SGS-THOMSON
Y/ MICROELECTRONICS




SELECTION GUIDE

CACHETAG MEMORIES

ICCma
ORGANISATION | PART TEMP
DESCRIPTION | NUMBER | SPEEDns  lacive| T7L (cmos| VCC | pange | PACKAGE
mA@ns| STBY | STBY
—4KXa MKATHBO | 20222535 | 120 | NA | NA |5V+10-10%| 0t0+70°C |PDIP 22
_|popP22
— 4KX4 MK41S80 12,15 120 | NA | NA |5V+10-10%| Oto+70°C (RO 22
—2KX20 MK4202 20,22, 25 250 | 50 | NA |5V+10-10%| Oto+70°C |PLCC 68
—8KX8 MK4gS74 20,22, 25 150 | NA | NA [5v+10-10%| 0to+70°c [PDIP28
/SOJ 28
BKX8 —|PoP2s
oo Pole Output | V48580 20,22, 25 150 | NA | NA |5V+10-10%| Oto+70%C ;02
16KX4 MK44S80 15,17, 20 150 | NA | NA |5V+10-10%| 0t0o+70°C go%lnpﬂﬁ_4
FIFO’s
ICCma
ORGANISATION | PART TEMP
DESCRIPTION | NUMBER | SPEEDMS  |acTve| TTL |cmos | VCC RANGE | PACKAGE
mA@ns| STBY | STBY
65,80, 100, 120 ~ |poiP2s
—-512X9 MK4501 150 & 200 80 8 NA |5V+10-10%| 0to+70°C /PLCC 32
_512XOFAST  |MK45HO1 | 25,35,50,65,120| 120 | 12 | NA |5V+10-10%| 0to+70°C ;Eé%zgz(”
—1KX9FAST  |MK4SHO2 | 25,35,50,65120| 120 | 12 | NA |5V+10-10%| Oto+70°C /735&2:?2(1)
65,80, 100, 120 PDIP28
— 2KX9 MK4503 80, 1001 120 | 12 | NA |5V+10-10%| 0104705 [F.O0 28
—2KX9FAST  |MK4SHO3 | 25,35,50,65,120| 120 | 12 | NA |5v+10-10%| 0to+70°c |P.DIP 28(1)
» 35, 50, 65, /PLCC 32
_UKXOFAST  |MKASHO4 | 25,35,50,65,120| 120 | 12 | NA |5V+10-10%| 0to+70°C |P DIP 28 (1)
_8KX9FAST _ |MK45HOB | 25,35,50,65,120] 120 | 12 | NA |5V+10-10%| Oto+70°C |P DIP 28
Z1KX9 ok 40MHz | MK4505 M 25, 33, 50 100 | NA | NA |5V+10-10%| Oto+70°C |PDIP24
MASTER & SLAVE |MK4505 S 25,33, 50 100 | NA | NA |5V+10-10%| 0to+70°C |P DIP20
—64X5X2 MKa5264 55,70 60 | NA | NA |5V+10-10%| 0to+70°C |PDIP 24
BIDIRECTIONAL |MK45265 55,70 60 | NA | NA |5V+10-10%] 0to+70°C |PDIP 24
(1) 600 mil and 300 mil PDIP.
r SGS-THOMSON
’I MICROELECTRONICS
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STATIC RAM

ICC ma
ORGANISATION PART ICCor
SPEEDns TIL | cMos vee TEMP RANGE | PACKAGE
D N
ESRIPTION UMBER ACTIVE@ ns STBY | STBY rA

—akx1 IMS1203 25,35, 45 80 15 13 5V+1010% | 0°Cto70°C_|PDIP 18

“1kxa IMS1223 25, 35, 45 100 15 8 5V+10-10% | 0°Cto70°C_|PDIP 18

.  |PDIP24

_ okx8 MK6116 150, 200, 250 70 3 1 1| 5V+1010% | 0°Cto+70°C IO 2

2Kx8 . — PoP2s

N WER MK6116L 150, 200, 250 70 3 | o001 1| svetotow | 0Cro+70c [FOP2

P DIP 24

_ oKx8 MKI6116 150, 200, 250 55 3 1 1| 8V+100% |-40°Co+105°C| 0P 2%

2Kx8 R P DIP 24

Lo WER MKI6116L 150, 200, 250 55 3 0.01 1| 5V+1010% | -40°Clo+105°C gD 2

_16KX1 FASTCS __|MK41HB6 20, 25,35 120 10 5V+10-10% | 0°Cto+70°C_|PDIP 20
1eKx1 IMS1403 25, 35, 45, 55 75 15 10 5V+10-10% | _0°Cto70°C__|P DIPACC 20

—1eKx1 MK41H67 20, 25,35 120 10| 005 | 50 | 5V+10-10% | 0°Cto+70°C |PDIP 20

—aKxa MK41H68 20,25,35 120 8 005 | 50 | 5V+1010% | 0°Cto+70°C_|P DIP 20
_ 4Kxa IMS1423 25,35,45,55 |105@25100@35| 15 | 0.1 5V+1010% | 0°Cto70°C |go 70020

CIKX4FASTCS __ |MKa1H69 20, 25,35 120 8 5V+10-10% | 0°Cto+70°C_|PDIP20

—4KX4 OF MK41H78 20, 25,35 120 10| 005 | 50 | 5V+10-10% | 0°Cto+70°C |PDIP 22

—4KX4 OE-+FLASH CLR|MK41H79 20,25,35 120 16| 005 | 50 | 5V+10-10% | 0°Cto+70°C |PDIP 22
_ 64KX1 IMS1600 25,35,45,55 | 77@2570@35 | 25 15 5V+10-10% | 0°Cto+70°C ggjlz/‘lt.cc 22
_ 64KX1 IMS1601 35, 45, 55 70 15 5 100 | 6V+1010% | 0°Cto+70°C [£ 070022
_ 64KX1 IMS1605 15, 20, 25 100 25 10 350 | 5V+10-10% | 0°Cto+70°C ggduz‘l‘_cc 22
_ 16KX4 IMS1620 25,35,45,55 | 110@25100@35| 25 17 5V+10-10% | 0°Cto+70°C Q&Z’L‘CC 22
_ 16KX4 IMS1625 15,20, 25 100 25 10 350 | 5V+10-10% | 0°Cto+70°C ggjz/‘l‘.cc 22
_ 16KX4 OE IMS1624 25,35,45,55 |110@25100@35| 25 17 5V+10-10% | 0°Cto+70°C EC%PZ’go" 24
_ 16KX4 OF IMS1629 15,20, 25 100 25 10 | 30 | 5V+1010% | 0°Clo+70°C [P RrIe0I2
_16KX4 OE Sep 0 IMS1626/7 15,20, 25 100 2 10 | 35 | 5v+10-10% | 0°Cto+70°C ECDchzgm 28

_8Kx8 OF IMS1630L 45,55,70, 100,120 % 20 10| 850 | 5V+10-10% | 0°Cto+70°C_|P DIP/SOIC 28

7
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STATIC RAM (Continued)

ICCma
ORGANISATION PART ICCor
SPEEDns TTL CMOS vcc TEMP RANGE PACKAGE
DESCRIPTION NUMBER ACTVE@ns | g | SMOS | "y

_ 8KX8 OF MK4sHB4 70,120  |100@70%0@120| 5 500 | 500 | 5V+10-10% | 0C1o470°C [0 20
_ 8KX8 OF MK48H84L 70,120  |100@70%0@120| 5 005 | 25 | 5V+10-10% | 0°Cto+70°C |00 2
—8KX8 OF IMS1635 15,20,25 100 25 10| 350 | 5V+10-10% | 0°Cto+70°C |PDIP 28
—8KX9 OF MK48H8S9 20,25,35 120 25 1 500 | 5V+10-10% | 0°Cto+70°C |PDIP 28
_ 8KX9 OE IMS1695 15,20, 25 100 25 10 | 350 | 5V+10-10% | 0%Cto+70°C |f D508
8KX8O PARTY __|MK48H8199 20,30, 40 120 25 1 500 | 5V+10-10% | 0°Cto+70°C |PDIP 28
_ 256KX1 IMS1800 25, 30, 35, 45 120 30 15 5V+10-10% | 0°C10+70°C ECDC"Zg’O" 24
_ 64KX4 IMS1820 25, 30, 35, 45 120 30 15 5V+10-10% | 0°Cto+70°C PN 750024
—32KX8 OF MK4832 70,120 70 3 1 500 | 5V+10-10% | 0°C10+70°C |PDIP28
—30KX8 OF MK4832L 70,120 70 3 005 | 20 | 5V+10-10% | 0°Cto+70°C |PDIP28
_ 128KX8 (1) MKag127 55,70, 85 80 02 | 150 | BV+1010% | 0Clo+70°C [0
—128KX8 ) ' PDIP 32
e elEs " |MKastz 55,70,85 80 3 02 | 150 | 5V+1010% | 0°Cto+70°C [0

(1) Product preview.
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MILITARY PRODUCTS

ORGANISATION PART Active current {ICC max| lcc max| ICCpr

DESCRIPTION NUMBER Speedns | " A@ns) |Stdby1|Stdby2| @3V Vee TempRange |  Packages
—4Kx1 IMS1203M 25,35,45 |80 mA 15mA__[10mA 5:10% | -5510125 |DIP,F-PACK
—1KX4 IMS1223M 25,35, 45 _|110mA 15mA__[10 mA 5:10% | —55t0125 |DIP,F-PACK
—16KX1 IMS1400M 45,55, 70 _|120 mA 30mA_|(3) 5:10% | -55t0125 |DIP,LCC
Z16KX1 IMS1403M 35,45,55 |75 mA 15mA__[10 mA 5:10% | -55t0125_|DIP,LCC
—16KX1 IMS1403LM 35,45,55 |75 mA 15mA_[10mA | 400pA | 5+10% | —55t0125 |DIP,LCC
Z16KX1 MKB41H67 25,35,45 |115mA 10mA_|005mA 5:10% | -55t0125 |DIP 20
_2Kx8 MKB6116 150, 200, 250 |70 mA 10mA_ |01 mA 5:10% | -55t0125 |DIP 24
~512X9 (FIFO)  |MKB4501 10 e [s0 mA 8mA  |09mA 5:10% | -55t0125 |DIP24
—4Kxa IMS1420M 5570|120 mA 30mA_|G) 5:10% | -55t0125 |DIP,LCC
—4Kxa IMS1423M 35,45,55_|130@35,110@56/20 mA__|15 mA 5+10% | —55t0125 |DIP,LCC, F-PACK
—64KX1 IMS1600M 45,5570 |70 mA 25mA_[19mA 5:10% | -55t0125 |DIP,LCC
Z64KX1 IMS1601M 45,55,70 |70 mA 20mA_[15mA | 12004A | 5+10% | -55t0125 |DIP,LCC
Z16Kx4 IMS1620M 45,55,70_|100 mA 30mA |20 mA 5:10% | -55t0125 |DIP,LCC
—16KX4 IMS1620LM 45,65,70 100 mA 20mA |8mA | 1200pA | 5+10% | —55t0125 |DIP,LCC
—16KX4 IMS1624M___(1) 45,55,70 100 mA 30mA_ |20 mA 5£10% | 5510125 |DIP,LCC
—16KxXa IMS1624LM (1) 45,55,70 100 mA 20mA_|8mA | 1200uA | 5+10% | —55t0125 |DIP,LCC
—8KX8 IMS1630M 45,5570 |85 mA 30mA_|20mA 5£10% | 5510125 |DIP,LCC
_8KX8 IMS1630LM 45,55,70 |85 mA 30mA |20mA | 1200pA | 5+10% | -55t0125 |DIP,LCC
— 64KX1 IMS1605M 20,25, 35 5:10% | —55t0125  |DIP,LCC
—16KX4 IMS1625M 20,25, 35 5:10% | -55t0125 |DIP,LCC
—16KXd IMS1620M _(1) 20,25, 35 5£10% | 5510125 |DIP,LCC
—16Kxa IMS1626M_(1, 2) 20,25, 35 5:10% | -55t0125 |DIP,LCC
—16KX4 IMS1627M_(1,2) 20,25, 35 5:10% | —5510125_ |DIP,LCC
—8KX8 IMS1635M__ (1) 20,25, 35 5+10% | —55t0125 |DIP,LCC
—8KX9 IMS1695M___(1) 20,25, 35 5:10% | -55t0125 |DIP,LCC
— 256KX1 IMS1800M 30,35, 45 5:10% | -55t0125 |DIP,LCC
— 64KX4 IMS1820M 30,35, 45 5:10% | —55t0125_|DIP,LCC
(1) Output Enable

(2) Separate /O

Stdby 1 : Stable Input, TTL Levels

Stdby 2 : Cycling Input, CMOS Levels
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CROSS REFERENCE

AMD SGS-THOMSON DALLAS SGS-THOMSON
Group Semiconductor Group
AM2147 IMS1203 DS2009 MK4501/H01
AM2148/9 IMS1223 DS2010 MK45H02
AM2167 IMS1403 DS2011 MK4503/H03
AM2168 IMS1423 or MK41H68 DS2012 MK45H04
AM9126 MK6116 DS1210 MK48Z02
AM99C68 IMS1423 or MK41H68 DS1225 MK48Z08
AM9SC88 MK48H64 DS1243 MK48T08
AMO9C89 MK48H89 DS1287 MK48T87
AM67C4501 MK4501/H01 DS1235 MK48Z30
AMB7C4502 MK45H02 DS1230 MK48Z30A
AMG7C4503 MK4503/H03
SGS-THOMSON SGS-THOMSON
CYPRESS Group FUJITSU Group
Cy2147 IMS1203 MB81C67 IMS1403 orMK41H67
CY2148/9 IMS1223 MB81C68 IMS1423 or MK41H68
CY7C147 IMS1203 MB81C71 IMS1600
CY7C148 IMS1223 MB81C74 IMS1620
CY7C164 IMS1620 MB81C75 IMS1624
CY7C166 IMS1624 MB81C78 MK48H64
CY7C167 IMS1403 or MK41H67
CY7C168 MK41H68
CY7C185 IMS1630L
CY7C187 IMS1600 HARRIS SGS-;HOMSON
rou
CY7194 IMS1820 s
HM65747 IMS1203
CY7C197 IMS1800
HM65748 IMS1223
CYC412 MK4501/H01
HM65767 IMS1403
CY7C424 MK45H02
HM65261 IMS1403
CYC429 MK4503/H03
HM65768 IMS1423 or MK41H68
HM65787 IMS1600
HM65764 IMS1630L
HM6116/L MKeé116/L
HM20256 MK4832
[T = it
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CROSS REFERENCE

24

HITACHI SGS-THOMSON MICRON SGS-THOMSON
Group Technology Group
HM6116 MK6116 MT5C1601 IMS1403 or MK41H67
HM6147 IMS1203 MT5C1604 IMS1423 or MK41H68
HM6148 IMS1223 MT5C6401 IMS1600
HM6167 IMS1403 MT5C6404 IMS1620
HM6168 IMS1423 or MK41H79 MT5C6405 IMS1624
HM6264 MK48H64
HM6267 IMS1403
HYUNDAI SGS'E;'&“;SON MITSUBISHI SGS‘E':&%SON
HY6116 MK6116 M5M21C67P IMS1403
HY61C68 MK41H68 M5M21C68P IMS1423 or MK41H68
HY61C67 MK41H67 M5M5165P IMS1630 or MK48H64
HY62256 MK4832 M5M5187P IMS1600
HY62C87 IMS1600 M5M5188P IMS1620
HY62C88 IMS1620 M5M5178P IMS1630
HY6264 MK48H64 M5M5256 MK4832
DT ses-g;lg‘ngson MOTOROLA SGSg';:,?.',\fSON
IDT6167A IMS1403 or MK41H67 MCM1423 IMSZ1420 or MH41H66
IDT6168 IMS1423 or MK41H68 MCM6064 MK48H64
IDT7164 IMS1630 MCM6164L IMS1630 L
IDT7187 IMS1600 MCM6168 IMS1420L or MH41H68
IDT7188 IMS1620 MCM6264 MK48H98
IDT7198 IMS1624 MCM6268 MK41H68
IDT7201 MK4501/H01 MCM6268 IMS1423 or MK41H68
IDT7202 MK4502/H02 MCM6269 IMS1421
IDT7103 MK4503/H03 MCM6287 IMS1601L
IDT7204 MK45H04 MCM6287 IMS1600
IDT7105 MK45H08 MCM6288 IMS1620
IDT6178S MK41H80 or MK41S80 MCM6290 IMS1624
IDT7174 MK48H74 MCM4180 MK41H80 or MK41S80
Lz, 353 THIMSON




CROSS REFERENCE

NEC ses-g;lglngson SONY ses-glglngsou
uPD2147 IMS1203 CXK5816 MK6116
pPD4311 IMS1403 orMK41H67 CXK5416 MK41H68

pPD21467 IMS1403 or MK41H67 CXK5864 MK48H64
pPD4314 IMS1423 or MK41H68 CXK5854 MK48H64
uPD4361 IMS1600
uPD4362 MK48H64IMS1630
uPD4364 MK48H64
1PD43256 MK4832
oK ses-g;lglngson TOSHIBA sesg:-lo?ln:son
MSM5165 MK48H64 TC55416 IMS1620
MSM5188 MK4832 TC55417 IMS1624
TC5561 IMS1600
-~ TMM2068 IMS1423
TMM315 IMS1203
TMM5562 IMS1620

SARRATOGA sas-glr-:,?]n:sou UMC sesglr-locl)jlgson
SSM2148 IMS1223 UM4501 MK4501
SSM2149 IMS1223 UM4502 MK4502
SSM6167 IMS1403 orMK41H67 UM6116 MK6116
SSM6168 IMS1423 orMK41H68
SSM7164 IMS1630L
SSM7166 IMS1624
SSM7188 IMS1620
SSL4180 MK41H80
SSM6170 MK41H78 '

SSL7201 MK4501/H01
SSL7203 MK4503/H03

IS7R = Hlii
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CROSS REFERENCE

VITELIC SGS-(TBI;I&I\SSON VLS ses-g;lglngson
V61C67 IMS1403 or MK41H67 VT20C50 IMS1423 or MK41H68
V61C68 IMS1423 or MK41H68 VT20C68 IMS1423 or MK41H68
V62C16 MK6116 VT20C69 IMS1423 or MK41H68
V62064 MK48H64 VT62K54 IMS1620
V620256 ‘

MK4832

26
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CROSS REFERENCE

STANDARD MILITARY DRAWING REFERENCE

SMD Number Pan oS e SMD Number P s
4K X1 (IMS 1203) 64K X 1 (IMS1600:IMS1601L)
5962-8751301VC SMD1203S-25M 5062-8601503XC SMD1600S-45M
5962-8751301XC SMD1203A-25M 5062-8601503ZA SMD1600N-45M
5962-8751302VC SMD12035-35M 5062-8601504XC | SMD1601S-45LM
5962-8751302XC SMD1203A-35M 5962-8601504ZA | SMD1601N-45LM
5962-8751303VC SMD12035-45M 5962-8601505XC SMD1600S-55M
5062-8751303XC | ' SMD1203A-45M 5062-8601505ZA SMD1600N-55M
1K X 4 (IMS1223) 5062-8601506XC | SMD1601S-55LM
5062-8751304VC SMD12235-25M 5062-8601506ZA | SMD1601N-55LM
5062-8751304XC SMD1223A-25M 5062-8601507XC SMD1600S-70M
5062-8751305VC SMD1223S-35M 5062-8601507ZA SMD1600N-70M
5962-8751305XC SMD1223A-35M 5062-8601508XC | SMD1601S-70LM
5962-8751306VC SMD1223S-45M 5062-8601508ZA | SMD1601N-70LM
5962-8751306XC SMD1223A-45M 16K X 4 (IMS1624)
16K X 1 (IMS1403) 5062-8685911LC | SMD1624S-70LM
8413202RC SMD1403S-45M 5062-8685911XA | SMD1624N-70LM
8413202YA SMD1403N-45M 5062-8685912LC SMD1624S-70M
8413205RC SMD1403S-35M 5062-8685912XA SMD1624N-70M
8413205YA SMD1403N-35M 5062-8685913LC | SMD1624S-55LM
8413208RC SMD1403S-55M 5062-8685013XA | SMD1624N-55LM
8413208YA SMD1403N-55M 5062-8685914LC SMD1624S-55M
4K X 4 (IMS1423) 5062-8685914XA SMD1624N-55M
5062-8670512RC SMD14235-35M 5062-8685915LC | SMD16245-45LM
5062-8670512XA SMD1423N-35M 5062-86859156XA | SMD1624N-45LM
5063-86705122C SMD1423Y-35M 5962-8685916LC SMD16245-45M
5062-8670513RC SMD1423S-45M 5062-8685916XA SMD1624N-45M
5962-8670513XA SMD1423N-45M 8K X 8 (IMS1630)
5962-86705132C SMD1423Y-45M 5962-8552504XC SMD1630S-70M
5062-8670514RC SMD14235-55M 5962-8552504YA SMD1630N-70M
5062-8670514XA SMD1423N-55M 5062-8552505XC SMD1630S-55M
5062-86705142C SMD1423Y-55M 5962-8552505YA SMD1630N-55M
5062-8670515RC SMD1423S-70M 5062-8552510XC | SMD1630S-55LM
5062-8670515XA SMD1423N-70M 5062-8552510YA | SMD1630N-55LM
5062-86705152C SMD1423Y-70M 5062-8552511XC | SMD1630S-70LM
5062-8552511YA | SMD1630N-70LM
bz 355 THOMSON
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INMOS’

FEATURES

+ INMOS' Very High Speed CMOS

» Advanced Process - 1.6 Micron Design Rules
* 4K x 1 Bit Organization

+ 25, 35, and 45 nsec Access Times

« 25, 35, and 45 nsec Chip Enable Access Times
< Fully TTL Compatible

+ Separate Data Input and Output

* Three-state Output

+ 18 Pin, 300-mil DIP

« Single +5V + 10% Operation

* Power Down Function

IMS1203

CMOS

High Performance
4K x 1 Static RAM

DESCRIPTION

The INMOS IMS1203 is a high performance 4Kx1
CMOS staticRAM. The IMS1203 allows speed enhance-
ments to existing 4Kx1 applications with the additional
benefit of reduced power consumption.

The IMS1203 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1203 pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1203Mis a MIL-STD-883 version intended for
military applications.

PIN CONFIGURATION LOGIC SYMBOL
A0 E 1 18 Vee 1 A0
A2 2 17 Al — A1
A6 13 16 %] A3 — A2
A8 14 15[ ] A4 M
A 5 14 ] Ao A
As 6 13[] AN e o—
o 7 [ Ja7 dar
W 8 unfo as
Vss o 1w0[_JE —| a0
— A0
DIP Al1
DEW
PIN NAMES
A,-A,, ADDRESS INPUTS Vcc POWER
w WRITE ENABLE Vss GROUND
D DATA INPUT
E CHIP ENABLE
Q DATA OUTPUT
November 1989

BLOCK DIAGRAM

:? _E: l«—Vce
R MEMORY ARRAY  t4—Vss

2 —{F ] 32 ROWS

A3 __t 128 COLUMNS

m—LF— ||

D I COLUMN VO CIRCUITS l Q

COLUMNSELECT |

T

A5 A6 A7 A8 A9 A10 A1l

4

1/8
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IMS1203

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss. . . . . . .. —2.0to 7.0V
Voltageon Q................. —1.0to (Vge + 0.5V)
Temperature Under Bias. . ......... —55°C to 125°C
Storage Temperature ............. —65°C to 150°C
Power Dissipation. .. ......... ... .o i 1w
DCOutputCurrent . ...t 25mA

(One Second Duration)

DC OPERATING CONDITIONS

*Stresses greater than those listed under Absolute Maximum Ratings
magl cause permanent damage to the device This is a stress rating only
and functional operation of the device at these or ang other conditions
above those _indicated in the operational sections of this specification 1s
notimplied Exposure to absolute maximum rating conditions for extended
periods may affect reliability

SYMBOL PARAMETER MIN| TYP| MAX |UNITS NOTES
Vee Supply Voltage 451 5.0 5.5 \
Vss Supply Voltage 0 0 \
Vin Input Logic “1" Voltage 2.0 Veec +.5 \ All inputs
Vi Input Logic “0" Voltage -1.0* 0.8 " Allinputs
Ta Ambient Operating Temperature 0 70 ©°C | 400 linear f/min air flow

* VIL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C) (V¢ = 5.0V = 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lec, Average V¢c Power Supply Current 80| mA tavay = tavay (Min)
lec, Vcc Power Supply Current (Standby, 15| mA | ExVy
Stable TTL Input Levels) All other inputs Vjy
< V||_ or= V[H
lec, Vec Power Supply Gurrent (Standby, 6| mA | Ex(Vec—0.2V)
Stable CMOS Input Levels) All other inputs at Viy
R <0.2Vor=>
(Vec —0.2V)
leca Ve Power Supply Current (Standby, 13| mA | E=(Vec —0.2V)
Cycling CMOS Input Levels) Inputs cycling at Viy
<0.2Vor>
(Vee —0.2V)
Ik Input Leakage Current (Any Input) +1 pA Vee = max
Vin = Vss t0 Ve
lowk Off State Output Leakage Current 5| pA Vee = max
Vin = Vss 10 Ve
Vou Output Logic “1" Voltage 24 v lour = —4mA
Vo Output Logic “0" Voltage 0.4 Vv Iom‘= 12mA
Note a Icg 1s dependent on output loading and cycle rate. the specified values are obtained with the output unloaded
AC TEST CONDITIONS CAPACITANCE (T, = 25°C, f = 1.0 MHz)®
SYMBOL PARAMETER MAX | UNITS| CONDITIONS
Vosi02¢ | Gy oo Capaviace |+ | o [ av=0iov
Input and Output Timing Reference Levels 15V Cout Output Capacitance 4 pF AV=0103V
Output Load See Figure 1
Note b This parameter is sampled and not 100% tested
2/8
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IMS1203

RECOMMENDED AC OPERATING CONDITIONS (0°C < To< 70°C) (V¢ = 5.0V = 10%)

READ CYCLE®?

N s PARAMETER 2022 L120335 1120335 JyNITS [ NOTES
1| tecav tacs Chip Enable Access Time 25 35 45 ns
2 | taav tre Read Cycle Time 25 35 45 ns
3| tavav | taa Address Access Time 25 35 451 ns
41 taxox | ton Output Hold After Address Change | 3 3 3 ns
5 teox |tz Chip Enable to Output Active 5 5 5 ns J
6 | tevoz | thz Chip Disable to Output Inactive 0[{20| 0|30] 0|30 ns f.]
7 | teucen | teu Chip Enable to Power Up 0 0 0 ns |
8 | temicoL | teo Chip Enable to Power Down 20 20 20| ns |

tr Input Rise and Fall Times 50 50 50| ns e

Note c: For READ CYCLE 1 &2, Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between V);_max and V) min.

Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V) to Vy " or Vy_ to Vyy ina monotonic fashion.

Note j: Parameter guaranteed but nottested.

READ CYCLE 1°¢
2 tavav »{
aooress [ X i’ I
| ¢———— 3tayqy ——>
4 tAxQx
Q(pATAOUT) | YOO OUTPUT VALID |

READ CYCLE 2°

: —\ o TI7ITTITTH
fe————— 5150y ———! 6 IEHQZ ———

HIGH IMPEDANCE

[

Q(DATAOUT)

7 ELICCH
ACTIVE

XXX _outputvaun )

8 tEHIcCL

DEVICE OPERATION _

The IMS1203 has two control inputs, Chip Enable (E)
and Write Enable (W), twelve address inputs (Ag-Aq1),
adatain (Djn) and a data out (Doyrt). The E input controls
device selection as well as active and standby modes
With E low, the device is selected and the twelve address
inputs are decoded to select one memory cell out of
4096. Read and Write operations on the memory cell are
controlled by W input. With E high, the device is deselected,
the output is disabled, and the power consumption is
reduced to less than one-third of the active mode power
with TTL levels and even lower with CMOS levels.

READ CYCLE _ _

Aread cycleisdefined as W > V\y min with E< Vi max.
Read access time is measured from either E going low
or from valid address

The READ CYCLE 1 waveform shows a read access
that 1s inihated by a change In the address inputs while
E is low The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time The address inputs may change at access time
and as long as E remains low, the cycle time is equal to
the address access time.
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RECOMMENDED AC OPERATING CONDITIONS (0°C < To< 70°C) (V¢ = 5.0V = 10%)

WRITE CYCLE 1: W conTROLLEDY: "

SYMBOL

NO.|—ThsoL— PARAMETER Jﬁ%}ﬁ%‘ﬁ%‘j—x UNITS | NOTES
9 | tavav twe Write Cycle Time 25 35 45 ns

10 | twown | twe Write Pulse Width 15 20 25 ns

11| teewn | tow Chip Enable to End of Write 20 30 40 ns

12| tovwn | tow Data Set-up to End of Write 15 20 25 ns

13 | twhox | tow Data Hold After End of Write 0 0 0 ns

14 | tavwn | taw Address Set-up to End of Write 20 30 40 ns

15 taowe | tas Address Set-up to Beginning of Write | 0 0 0 ns

16 | twhax | twa Address Hold After End of Write 0 0 0 ns

17 | twoz | twz Write Enable to Output Disable 0l15) 0}20] 0120 ns f,]

18 | twhox | tow Output Active After End of Write 0 0 0 ns i

Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vi 1o V)_or V)i_to V}i ina monotonic fashion.

Note h: E or W must be 2 V) during address transitions.

Notei: If Wislow when E goes low, the output remains in the high impedance state.

Note j: Parameter guaranteed but not tested.

WRITE CYCLE 1
le 9 tavav |
ADDRESS * |
_ G—— T EFlWH ——————————
- 14 IAVWH ———-Dﬂ—bl 16 tWHAX
| 15 tavwL le— 10 twiwH —>
IANNW | G—
12 tpvwH ttd—] 13 twHpx
D(DATAIN) | " DATA VALD * |
17 \wiaz la——«» I°—> 18 twHAX
Q(DATAOUT) | DATA UNDEFINED HIGH IMPEDANCE

The READ CYCLE 2 waveform shows a read access
that is initiated by E going low As long as address is
stable when E goes low, valid data is at the output at
the specified Chip Enable Access time. If address is not
valid when E goes low, the timing 1s as specified In
READ CYCLE 1. Chip Enable access time is not affected
by the duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1203 1s initiated by the latter
of E or W to fall. In the case of W falling last, the output
buffer will be turned on tg ox after the falling edge of
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- E (ust as in a read cycle) The output buffer is then

turned off within tw_qz of the falling edge of W. During
this interval, it is possible to have bus contention between
devices with D and Q connected together in a common
1/0 configuration Contention can be avoided in a care-
fully designed system During a write cycle, data on the
input 1s written into the selected cells and the output
1s floating.

WRITE CYCLE 1 waveform shows a write cycle ter-
minated by W going high Data set-up and hold times
are referenced to the rising edge of W When W goes
high at the end of the cycle with E active, the output of
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RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (V¢ = 5.0V = 10%)

WRITE CYCLE 2: £ coNTROLLEDY: "

NO.|— asafg%m PARAMETER ﬁ%aﬁx uNiTs| NOTES
19 | tawy twe Write Cycle Time 25 35 45 ns

20 | tween | twe Write Pulse Width 15 20 25 ns

21 | teeen | tow Chip Enable to End of Write. 20 30 40 ns

22 | toven | tow Data Set-up to End of Write 15 20 25 ns

23 | tenpx ton Data Hold After End of Write 0 0 0 ns

24 1 taven | taw Address Set-up to End of Write 20 30 40 ns

25 | tepax | twa Address Hold After End of Write 0 0 0 ns

26 | taver [ tas Address Set-up to Beginning of Write | 0 0 0 ns

27 | twoz | twz Write Enable to Output Disable 0] 15| 0]20] 020 ns f,j

Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V|4 to V)_or V|_to V) in a monotonic fashion.

Note h: E or W must be 2 V) during address transitions.

Notei: If W is low when E goes low, the output remains in the high impedance state.

Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2 " 19 tavAV
\
aopRress [ X X ]
26
tAVEL 21 gl ————————
E J/—_
jf—————— 24 tAyEH < ™1 25 tEHAX
t 20 _ )
_ 'WLEH / l
wo| \ 4
22 IpyeH 23 fEHDX
. '
Sontany | { DATAVALID ) |
27twiaz

Q(DATAOUT) |

DATA UNDEFINED

HIGH IMPEDANCE

the memory becomes active. The data from the memory
will be the same as the input data unless the input data
or address changes.

WRITE CYCLE 2 waveform shows a write cycle ter-
minated by E going high. Data set-up_and hold times
are referenced to the rising edge of E. With E high,
the outputs remain in the high impedance state.

APPLICATION

It is imperative when designing with any very high
speed memory, such as the IMS1203, that the funda-
mental rules in regard to memory board layout be
followed to ensure proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of
decoupling capacitors to maintain the operating mar-
gins of the IMS1203 The impedance in the decoupling
path from the power pin (18) through the decoupling
capacitor to the ground pin (9) should be kept to a
minimum. The impedance of this path is determined by
the series impedance of the power line inductance and
the inductance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1203 have very high frequency
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components, the line inductance 1s the dominating factor.
To reduce the line inductance, the power trace and
ground trace should be gridded or provided by separate
power planes The decoupling capacitor supplies energy
for high frequency current transients and should be
located as close to the devices with as short lead length
as possible. The high frequency decoupling capacitor
should have a value of 0.1 microfarad, and be placed
between each row of devices in the array (see drawing).
A larger tantalum capacitor, with a sufficient value to
eliminate low frequency ripple, should be placed near
the memory board edge connection where the power
traces meet the backplane power distribution system.
These larger capacitors provide bulk energy storage to
prevent voltage drop due to the main supply being
located off the memory board and at the end of a long
inductive path.

The ground grid of the memory array should extend to
the TTL driver periphery circuit. This will provide a solid
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

TERMINATION

Trace lines on a memory board in the array look to
TTL driver signals like low impedance, unterminated
transmission lines. In order to reduce or eliminate the
reflections of the TTL signals propagating down the lines,
especially low going TTL signals, line termination 1s
recommended. The termination may be either series
or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using a minimum number
of components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver
to dampen the reflection on the line. The resistor should
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be placed as close to the driver package as Is practical.
The line should be kept short by placing the driver-
termination combination close to the memory array.

Some experimentation will have to be done to find
the proper value to use for the series termination to
minimize reflections, but generally a series resistor in
the 10 to 33 ohm range will be required. Because each
design will result in a different signal impedance, a
resistor of predetermined value may not properly match
the signal path impedance. The proper value of resistance
should therefore be selected empirically.

{ ll|« DEVICE
R [ CAPACITOR

Vce

Vss
v

Ve, Vss GRID SHOWING
DECOUPLING CAPACITORS
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Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B Formed flat-pack solder
C |LCC gold
D | Cerdip solder 330Q
E | Small outline, J-bend solder
G | PGA gold
H | Small outline, Gull wing solder APour)
J | PLCC, J-bend solder 3%F"3FLUDIN
K | Sidebraze ceramic DIP solder 2000 gCOPE ANg
N Ceramic LCC solder FIXTURE)
P Plastic DIP solder = =
S | Sidebraze ceramic DIP gold
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y | (Skinny) Flat-pack gold
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1203P-25
25ns CERAMIC DIP IMS1203S-25
IMS1203 35ns PLASTIC DIP IMS1203P-35
35ns CERAMIC DIP IMS1203S-35
45ns PLASTIC DIP IMS1203P-45
45ns CERAMIC DIP IMS1203S-45
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PACKAGING INFORMATION

18 Pin Ceramic Dual-In-Line

Inches mm

Nom| Tol | Nom | Tol

.085 (.010 [ 2.18 (.230
.018 | .003 | .457 |.152
.054 | Typ |.137 |Typ
.900 | .011 |22.86 |.279
.310 (.010 |7.874 | .254
.295 |.015 (7.493 |.381
.100 [.010 | 2.54 |.254
.145|.020 | 3.683|.508
.005 127

l«—p1—>]

<— E—>

Inches mm

Nom| Tol | Nom | Tol

.130 | .007 | 3.302|.178
.020 | min [.508 | min
.018 | .003 | .457 |.152

.060 | Typ |[1.524 [Typ
.900 | .011 {22.86 {.279
.300 | .003 |7.874 |.254
.295 | .015 |7.620 |.076
.100 | .010 | 2.54 [.254
.330 | .020 |8.382 |.508 |-
.135 | max | 3.429|max
.050 127

< D — Dim
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: IMS1223
CMOS

‘High Performance

1K x 4 Static RAM

u]

I

08

FEATURES / DESCRIPTION

« INMOS' Very High Speed CMOS The INMOS IMS1223 is a high performance 1Kx4
« Advanced Process - 1.6 Micron Design Rules CMOS static RAM. The IMS1223 allows speed enhance-
» 1K x 4 Bit Organization ments to existing 1Kx4 applications with the additional
« 25,35, and 45 nsec Access Times benefit of reduced power consumption.

« 25, 35, and 45nsec Chip Enable Access Times The IMS1223 features fully static operation requiring
« Fully TTL Compatible no external clocks or timing strobes, and equal address
« Common Data Input and Output access and cycle times. Additionally, the IMS1223 pro-
« Three-state Output vides a Chip Enable (/E) function that can be used to place
« 18 Pin, 300-mil DIP the device into a low-power standby mode.

« Single +5V + 10% Operation The IMS1223M is a MIL-STD-883 version intended for
* Power Down Function military applications.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

2 s e[V —Jre 1o . ] e ver

™ Eg :; % ;75 —he | a2 MEMORY ARRAY ¢—Ves

A3 14 15 a9 e " m 128 COLUNNS

A0 s 14 voy A

Al e 13 Vo, :AG 1o, ~

A2 []7 12[Juo; P e 3 As |

E []8 " 104 —l A8

vss ]9 o[ Jw —{ A9 vo,}— — | l

E COLUMN VO CIRCUTS

1]

%
o, |
DIP ir j 10, byl COLUMN SELECT
E W 110, cn
HRah
A6 A7 A8 A9 I_é

al|

T

PIN NAMES
Ay-A, ADDRESSINPUTS | Vcc POWER
w WRITE ENABLE Vss GROUND

E CHIP ENABLE
V0 DATAIN/OUT

:

November 1989 1/8
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IMS1223

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vs —2.0to 7.0V

*Stresses greater than those listed under Absolute Maximum Ratings

e to the device This Is a stress rating only

s specification 1S

Temparature Under ias, 1" 5o ae0 T unore coesion 1R S e o 1y o S
Slorage Temperalure ... - 65°C 10 150°C Lo sy mamum g condios o exenced
DC OutputCurrent ...... ....... ... ..... 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN| TYP| MAX |UNITS NOTES

Vee Supply Voltage 451 5.0 5.5 \

Vss Supply Voltage 0 0 0 \%

Vin Input Logic “1" Voltage 2.0 Veet.5 \ All inputs

Vi Input Logic “0" Voltage -1.0* 0.8 v Allinputs

Ta Ambient Operating Temperature 0 70 °C | 400 linear f/min air flow

*VIL Min = -8.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc = 5.0V = 10%)?

2/8
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SYMBOL PARAMETER MIN | MAX] UNITS NOTES
lec, Average V¢c Power Supply Current 100 mA tavav = tavay (Min)
lee, Vec Power Supply Current (Standby, 151 mA | Ex>Vy )
Stable TTL Input Levels) All other inputs Viy
<Vior=>Vy
lecg Ve Power Supply Current (Standby, 8 mA | Ex(Vee—0.2V)
Stable CMOS Input Levels) All other inputs at Vi
<0.2Vor>
(Ve —0.2V)
lecs Ve Power Supply Current (Standby, 8] mA | Ex(Vec—02V)°
Cycling CMOS Input Levels) Inputs cycling at Viy
<0.2Vor=>
(Ve —0.2V)
hik Input Leakage Current (Any Input) *1 pA Vee = max
Vin = Vgs 10 Ve
lowk Off State Output Leakage Current =5 | pA Vee = max
Vin = Vss 10 Ve
Vou Output Logic “1" Voltage 2.4 \ lour = —4mA
Vou Output Logic “0" Voltage 0.4 Vv lour = 8mMA
Note a Igc 1s dependent on output loading and cyc.. rate, the specified values are obtained with the output unloaded
AC TEST CONDITIONS CAPACITANCE (T, = 25°C, f = 1.0 MHz)®
| | Ve 103V SYMBOL PARAMETER MAX | UNITS| CONDITIONS
Inpot Rise ana el Tmes .. B 4 Ci Input Gapacitance 4 | oF | av=0t0v
'83!“‘)‘“5:7_%%“‘9“' Timing Fiellerence Levels see F'ng 95\1/ Cout Output Capacitance 4 | oF | av=o0toav
Note b This parameter I1s sampled and not 100% tested




IMS1223

RECOMMENDED AC OPERATING CONDITIONS (0°C < T4< 70°C) (Ve = 5.0V * 10%)

READ CYCLE®
SYMBOL 1223-25 | 1223-35 | 1223-45
NO. Standard [A PARAMETER MIN]MAX [MIN[MAX [MIN[MAX UNITS | NOTES
1 tecov | tacs Chip Enable Access Time 25 35 45| ns
2 | tavav the Read Cycle Time 25 35 45 ns
3 tawav | taa Address Access Time 25 35 451 ns d
4 | taxox | ton Output Hold After Address Change | 0 0 0 ns
5] teox |tz Chip Enable to Output Active 5 5 5 ns |
6 | tevoz | thz Chip Disable to Output Inactive 15 20 20| ns f
7 | teucen | teu Chip Enable to Power Up 0 0 0 ns j
8 | tenicoL [ teo Chip Enable to Power Down 20 20 20| ns j
tr Input Rise and Fall Times 50 50 50| ns e
Note c: For READCYCLE1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between V) _max and Vi min.
Note f: Measured +200mV from steady state output voltage. Load capacitarice is 5pF.
Note g: E and W must transition between Vy to Vj_ or Vj_ to V| ina monotonic fashion.
Notej: Parameter guaranteed but nottested.
READ CYCLE 1%¢
2 tavav »
aopress | X * |
| —— 3thvqv —>
< 4 1axax ’
VO (DATAOUT) | YOO DATA VALID |
READ CYCLE 2°
———— 1l qv ———>§
E \ 111111111
j¢—— 5 IEL Ox ——% 6 IEHQZ >
IO (DATACUT)  HIGHIMPEDANCE (XXXXK__DATA VALD _y——
ACTIVE _ _ 7 ELICCH 8 teHICCL
'CC
DEVICE OPERATION READ CYCLE

The IMS1223 has two control inputs: Chip Enable (E)
and Write Enable (W), ten address inputs (Ag-Ag), and
four data I/0 lines. The E input controls device selection
as well as active and standby modes. With E low, the device
is selected and the ten address inputs are decoded to
select one 4 bit word out of 1024. Read and Write
operations on the memory cell are controlled by W input.
With E high, the device is deselected, the outputs are
disabled, and the power consumption is reduced to less
than one-third of the active mode power with TTL levels
and even lower with CMOS levels.

A read cycle is defined as W > Vi min with E< Vi max.
Read access time is measured from either E going low
or from valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while
E is low. The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time. The: address inputs may change at access time
and as long as E remains low, the cycle time is equal to
the adcress access time.
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RECONMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vec = 5.0V = 10%)

WRITE CYCLE 1: wconTROLLEDS: "

SYMBOL

1223-25 | 1223-35 | 1223-45

NO. I-Standard [Aternate] PARAMETER MIN[MAX [MINMAX [N ax] UV ITS | NOTES

9 | tavav twe Write Cycle Time 25 35 45 ns

10 | twewn | twe Write Pulse Width 20 25 35 ns

11 teewn | tew Chip Enable to End of Write 20 25 30 ns

12 | towwn | tow Data Set-up to End of Write 10 15 15 ns

13 | twaox | ton Data Hold After End of Write 0 0 0 ns

14 | tawn | taw Address Set-up to End of Write 20 25 35 ns

15 | tavwe | tas Address Set-up to Beginning of Write | O 0 0 ns

16 | twaax [ twe Address Hold After End of Write ns

17 | twoz | twz Write Enable to Output Disable 15 20 20| ns fj

18 | twaox | tow Output Active After End of Write 5 5 5 ns |

Note f: Measured $200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vii_or Vyi_to Vi in a monotonic fashion.

Note h: E or W must be 2 V) during address transitions.
Note i:
Note j:

WRITE CYCLE 1 h
le

Parameter guaranteed but not tested.

If W is low when E goes low, the outputs remain in the high impedance state.

.

9 tavav

ADDRESS

E AN

Mg WH ——————»

{77777

14 tAvwH >
15 tavwL —> le—— 10 tw) WH ——n]

ol
—> 16 twHAX

w \

ARRARANY A

12 tpywH

1o @ATAIN) |

DATA VALI

4—-} 13 twHDX

17 twLaz Io—»

18 twHax

1o (DATAOUT) |

DATA UNDEFINED

) HIGH IMPEDANCE

1

The READ CYCLE 2 waveform shows a read access
that 1s Initiated by E going low. As long as address is
stable when E goes low, valid data is at the output at
the specified Chip Enable Access time. If address is not
valid when E goes low, the timing I1s as specified in
READ CYCLE 1. Chip Enable access time is not affected
by the duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1223 is initiated by the latter
of E or W to transition from a high to a low. In the case
of W falling last, the output_buffer will be turned on
teLqx after the falling edge of E (just as in a read cycle).
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The output buffer is then turned off within tw_qz of the
falling edge of W. During this interval, it is possible to
have bus contention between devices with common I/0
configurations. Contention can be avoided in a carefully
designed system. During a write cycle, data on the input
is written into the selected cells and the output is floating.

WRITE CYCLE 1 waveform shows a write cycle ter-
minated by W going high. Data set-up and hold times
are referenced to the rising edge of W. When W goes
high at the end of the cycle with E active, the output of
the memory becomes active. The data from the memory
will be the same as the input data unless the input data
or address changes
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RECOMMENDED AC OPERATING CONDITIONS (—0°C < To< 70°C) (Vcc = 5.0V = 10%)

WRITE CYCLE 2: £ conTROLLEDY: N

NO. |21 VB0r PARAMETER ,\;f;@ﬁﬁx 232 {UNITS | NOTES
19 | tav twe Write Cycle Time 25 35 45 ns

20 | twen | twe Write Puise Width 15 25 35 ns

21 {teen | tew Chip Enable to End of Write 20 25 30 ns

22 [ toven | tow Data Set-up to End of Write 10 15 15 ns

23 | tewox | ton Data Hold After End of Write 0 0 0 ns

24 | taven taw Address Set-up to End of Write 20 25 35 ns

25 | tepax | twr Address Hold After End of Write 0 0 0 ns

26 | taver tas Address Set-up to Beginning of Write | 0 0 0 ns

27 | twoz |twz Write Enable to Output Disable 15 20 20| ns f,i

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V4 to V)_or Vi to Vi in a monotonic fashion.

Note h: E or W must be 2V} during address transitions.

Notei: If Wislow when E goes low, the outputs remain in the high impedance state.

Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2 -
ADDRESS l :( j\
%
tAVEL 2 EH ———————————
E |
M—————— 24 tavEH »| 25 tepAx
< t 20 >
= \ WLEH
w I \ A |
22 1pvEH 23 fgHDX
| DATAVALD X |
/0 (DATA IN) AT, \
27twiaz

10 (DATAOUT) |

DATA UNDEFINED

HIGH IMPEDANCE

WRITE CYCLE 2 waveform shows a write cycle ter-
minated by E going high. Data set-up_and hold times
are referenced to the rising edge of E. With E high,
the outputs remain in the high impedance state.
APPLICATION

It is imperative when designing with any very high
speed memory, such as the IMS1223, that the funda-
mental rules 1n regard to memory board layout be
followed to ensure proper system operation.

POWER DISTRIBUTION
The recommended power distribution scheme com-
bines proper power trace layout and placement of

decoupling capacitors to maintain the operating mar-
gins of the IMS1223. The impedance in the decoupling
path from the power pin (18) through the decoupling
capacitor to the ground pin (9) should be kept to a
minimum. The impedance of this path 1s determined by
the series impedance of the power line inductance and
the inductance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1223 have very high frequency
components, the line inductance is the dominating factor.
To reduce the line inductance, the power trace and
ground trace should be gridded or provided by separate
power planes. The decoupling capacitor supplies energy
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for high frequency current transients and should be
located as close to the devices with as short lead length
as possible. The high frequency decoupling capacitor
should have a value of 0.1 microfarad, and be placed
between each row of devices in the array (see drawing).
A larger tantalum capacitor, with a sufficient value to
eliminate low frequency ripple, should be placed near
the memory board edge connection where the power
traces meet the backplane power distribution system.
These larger capacitors provide bulk energy storage to
prevent voltage drop due to the main supply being
located off the memory board and at the end of a long
inductive path.

The ground grid of the memory array should extend to

the TTL driver periphery circuit. This will provide a solid

ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

TERMINATION

Trace lines on a memory board in the array look to
TTL driver signals like low impedance, unterminated
transmission lines. In order to reduce or eliminate the
reflections of the TTL signals propagating down the lines,
especially low going TTL signals, line termination is
recommended. The termination may be either series
or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using a minimum number
of components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver
to dampen the reflection on the line. The resistor should
be placed as close to the driver package as is practical.
The line should be kept short by placing the driver-
termination combination close to the memory array.

68
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Some experimentation will have to be done to find
the proper value to use for the series termination to
minimize reflections, but generally a series resistor in
the 10 to 33 ohm range will be required. Because each
design will result in a different signal impedance, a
resistor of predetermined value may not properly match
the signal path impedance. The proper value of resistance
should therefore be selected empirically.

<DEVICE

CAPACITOR

Vce

Vss

Vces Vss GRID SHOWING
DECOUPLING CAPACITORS
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Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A~ | Formed flat-pack goid 5.0v
B | Formed flat-pack solder
C LCC gold
D | Cerdip solder 4800
E Small outline, J-bend solder
G | PGA gold 7o)
H Small outline, Gull wing solder 300F
J | PLCC, J-bend solder (INCLUDING
K | Sidebraze ceramic DIP solder 2550 SCOPE AND
N | Ceramic LCC solder FIXTURE)
P Plastic DIP solder = =2
S | Sidebraze ceramic DIP gold
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1223P-25
25ns CERAMIC DIP IMS1223S-25
35ns PLASTIC DIP IMS1223P-35
IMs1223 35ns CERAMIC DIP IMS12235-35
45ns PLASTIC DIP IMS1223P-45
45ns CERAMIC DIP IMS1223S-45




IMS1223

PACKAGING INFORMATION

18 Pin Ceramic Dual-In-Line

o« D > Dim Inches mm
Nom| Tol | Nom | Tol

.085 {.010 | 2.18 |.230
.018 | .003 | .457 |.152
1 |.054 | Typ |.137 |Typ

.900 |.011 |22.86 |.279

) _I__ E |.310].010|7.874 | .254

JJ E1 |.295 |.015 [7.493 |.381

oOww>»

1100 |.010 | 254 |.254
— _ 145 |.020 | 3.683|.508

.005 J27
Yy

nr o

L
—‘;I el |- ->H<— B1 |<—E1—->|
B ‘
e 8equalspaces@ -<S <~— E—>
2.03
0.80
DIm Inches mm
. . . Nom| Tol | Nom | Tol
18 Pin Plastic Dual-In-Line A |.130 | .007 | 3.302|.178
A1 1.020 | min|.508 | min
«———— D —> B |.018.003 | .457 |.152

B1 |.060 | Typ |1.524 |Typ
D |.900 |.011 [22.86 |.279
E |.300 |.003 |7.874 |.254
E1 |.295 | .015 (7.620 [.076
o1 [.100 |.010 | 254 |.254
eA |(.330 |.020 |8.382 |.508
L |.135|max | 3.429| max
s |.050 27

S S S o)

B
B
H

WV
——+—p

[ A A A Y Vo W

|l«— E —>
«— E1—

Al

Y

N

y g
L

T>‘e1< < —H< h—eA—J

<« 8 equalzspaces @ € S

0.100
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INMOS’

FEATURES

« INMOS' Very High Speed CMOS

« Advanced Process - 1.6 Micron Design Rules
* 16K x 1 Bit Organization

« 25, 35, 45 and 55 nsec Access Times
* Fully TTL Compatible

 Separate Data Input & Output

« Three-state Output

« Power Down Function

« Single +5V + 10% Operation

« 20-Pin, 300-mil DIP (JEDEC Std.)

+» 20-Pin Ceramic LCC (JEDEC Std.)

IMS1403

CMOS
High Performance
16K x 1 Static RAM

DESCRIPTION

The INMOS IMS1403 is a high performance 16K x 1
CMOS Static RAM. The IMS1403 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1403 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1403 pro-
vides a Chip Enable (/E) functionthatcanbe usedto place
the device into a low-power standby mode.

The IMS1403M and IMS1403LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A Ao Ve A
AL 2% L oo Ao~ B e Vee
A —
A2 E: ::g A‘ Ay 3 = As —:' A‘-D-': le— Vg
A vEA A = :5 —A: A
A: s w3al A s w]A TJhs a,—>— now MEMORY ARRAY
o= = N = = I e < st T,
A7 “[] Ay A 7 w4 A ::' ‘
o O BEA; g 8 wdAs —AL A2
W e 12 D 9 10 11 12 :A“ Az
Y Tl nf3JE - — |
W Vs E D - 177 | , |
DIP CHIP DEW D COLUMN 10
CARRIER COLUMN SELECT
PIN NAMES AS AG Aﬂ Am A" A‘Z A|3
Au-Ays ADDRESSINPUTS |G DATA OUTPUT z
w WRITEENABLE | Vcc POWER
E CHIP ENABLE Vgs_GROUND
D DATA INPUT w
November 1989 110
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on Q ......cevevevevverereennne -1.0 to (Vcc+0.5)
Temperature Under Bias.. ..-55° C to 125°C
Storage Temperature ...........cceu.... -65° C to 150°C

*Stresses greater than those listed under “Absolute Maximum
Ratings® may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational
sectlons of this specification is not implied. Exposure to absolute

Power Dissipation 1w maximum rating conditions for extended periods may affect reliability.
DC Output Current 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \"
Vss Supply Voltage 0 0 0 \
Viu Input Logic "1" Voltage 2.0 Vee+.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 Vv Allinputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow

*Viumin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vec=5.0V + 10%)

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lccr | Average Vec Power 75 mA | tavav = tavav (min)
Supply Current
loca | Veo Power Supply Current 15 mA | E2 Vi All other inputs at
(Standby,Stable TTL Input Levels) ViNE ViL or 2 VH
loca Vec Power Supply Current 5 mA E> (Vec-0.2). All otherinputs at
(Standby, Stable CMOS Input Levels) Vin< 0.2 or > (Vee-0.2V)
Vee Power Supply Current E > (Vec-0.2). Inputs cycling at
locs | (Standby, Cycling CMOS Input Levels) 10| mA lync02 or 3 (Vee-0.2V)
Vec = max
Ik Input Leakage Current (Any Input) +1 HA Vin = Vss to Vee
Vee = max
loLk Off State Output Leakage Current 15 pHA VIN = Vss to Vee
VoH Output Logic "1" Voltage 24 \Y loL = -4mA
VoL Output Logic "0" Voltage 04 \ loH = 16mA

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

AC TEST CONDITIONS CAPACITANCE" (Ta=25°C, {=1.0MHZ)
Input Pulse Levels .......cccooweeeerstucereeenne. Vss to 3V SYMBOL| PARAMETER |MAX|UNITS|CONDITIONS
Input Rise and Fall TImes ..........ccovevemveruenianes 5ns "
Input and Output Timing Reference Levels.. 1.5V Cm Input Capacitance 4 PF_|AV=0t3V
Output Load ........cccvrurerveenrnnscsesnenens See Figure 1 Cour | Output Capacitance| 4 pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/10
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IMS1403

RECOMMENDED AC OPERATING CONDITIONS (0°C < To< 70°C) (V¢ = 5.0V = 10%)

READ CYCLE®

PARAMETER e s e e uwrs ores
1| teLav tacs | Chip Enable Access Time 25 35 45 55| ns
21 taav trc Read Cycle Time 25 35 40 50 ns
3| tavov tan | Address Access Time 25 35 40 50| ns d
4] taxax | ton | Output Hold After Address Change| 5 5 5 5 ns
5| teLox t.z | Chip Enable to Output Active 5 5 5 5 ns )
6] tenoz | thz | Chip Disable to Output Inactive 0]20| 0J20| 0]20] 0]25| ns | f,j
7| teucen | tru | Chip Enable to Power Up 0 0 0 0 ns j
8] terce | teo | Chip Enable To Power Down 30 30 30 30| ns J

tr Input Rise and Fall Times 50 50 50 501 ns | e,j

Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected, E low.

Note e: Measured between V,_ max and V,y min.
Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V,; to Vi or V_ to Vi, in a monotonic fashion.
Note j; Parameter guaranteed but not tested.

READ CYCLE 1°

ADDRESS

Q(DATAOUT)

READ CYCLE 2°

E

Q(DATAOUT)

d

2 favav >
X X |
+———— 3Avqy ——>
4 taxax
[ YXXKXN oATA VD |

i

| ¢———— 1l qv ———>
—\ L1111/
5t ax 6 teHQz —
HIGH IMPEDANCE (XXXXX DATA VALID
7 eLIcCH 8 teHicCL

310
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IMS1403

RECOMMENDED AC OPERATING CONDITIONS (0°C < To< 70°C) (V¢c = 5.0V + 10%)

WRITE CYCLE 1: wconTroLLEDY: N

No. s:an::rg‘ig:mate PARAMETER %%E:x ';:!:3—'-‘_5: UNITS |NOTES
9 tavav twe | Write Cycle Time 20 30 40 50 ns

10] twwn | twe | Write Pulse Width 15 20 20 25 ns

11] tewn | tow | Chip Enable to End of Write 20 30 35 45 ns

12| towwn | tow | Data Set-up to End of Write 15 15 15 20 ns

13| twaox | ton | Data Hold After End of Write 0 0 0 0 ns

14] twwn | taw | Address Set-up to End of Write 20 30 35 45 ns

15] tavwe tas Address Set-up to Beginning of Write | O 0 0 0 ns

16 twuax | twr | Address Hold After End of Write 0 0 0 0 ns

17 twaz | twz | Write Enable to Output Disable 0]20] 01201 0]20| 0f20] ns | f,j

18] twhox | tow | Output Active After End of Write 0 0 0 0 ns 1

Note f: Measured = 200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vi, to V,_or V,_to V, in @ monotonic fashion.

Note h: E or W must be = Vi during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j; Parameter guaranteed but not tested.

jf ]

4—>| 16 twHAX
|

WRITE CYCLE 1
le 9 tavav
ADDRESS
| ¢4———— 11 gy ———————»>
E |§ ; ; ( ; \ /
14 taAyw —mm—————»
_ l:—_— 15 taywL —» le— 10 tw wH ——s»
\

w JARRANNY /

D(DATANN) |

4/10

Q(DATAOUT) |

)
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12 IpywH 13 twHDX
DATA VALID -*l B

17 twrLqz I‘—.

DATA UNDEFINED —HIGH MPEDANCE 4

18 twHQX
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IMS1403

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vee = 5.0V * 10%)
WRITE CYCLE 2: £ cCONTROLLEDY' "

SYMBOL

1403-25 | 1403-35 | 1403-45 | 1403-55
NO-IStandard]Alternat PARAMETER MIN] MAXIMIN MAX|MIN MAxinm UNITS [NOTES
19] tavav twe | Write Cycle Time 20 30 40 50 ns
20| tween | twe | Write Pulse Width 15 20 20 25 ns
21 teren tew | Chip Enable to End of Write 20 30 35 45 ns
22| toven tow | Data Set-up to End of Write 15 15 15 20 ns
23] tenox toy | Data Hold After End of Write 0 0 0 0 ns
24| taven taw | Address Set-up to End of Write 20 30 35 45 ns
25| teuax | twn | Address Hold After End of Write 0 0 0 0 ns
26 taver tas Address Set-up to Beginning of Write | 0 0 0 0 ns
27| twoz | twz | Write Enable to Output Disable ol20} ol20| of20| of25| ns | f.j
Note f: Measured + 200mV from steady state output voltage. Load capacitance s 5pF.
Note g: E and W must transition between Vi, to Vi or V; to Vi in @ monotonic fashion.
Note h: E or W must be > Viy during address transitions.
Note i: If Wis low when E goes low, the output remains in the high impedance state.
Note j; Parameter guaranteed but not tested.
WRITE CYCLE 2 19 tavav
\ y
aopress | X X
%
tavEL le—ste 21 fELEH -————ﬂ
e S ——
je————————— 24 taven a—>] 25 fpax
le— 0
" e V77777770
W AAMMVAAMAANNAANR /
22 \pvEH 23 fEHDX
D(DATAIN) | ; DATA VALD X |
27 twiaz l‘——.
HIGH IMPEDANCE
Q(DATAOUT) | DATA UNDEFINED
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IMS1403

DEVICE OPERATION

_The IMS1403 has two control inputs, Chip Enable
(E) and Write Enable (W), fourteen address inputs (A, -

Ai3). a Data in (D) and a Data out (Q). The E input
controls device selection as well as active and standby
modes. With E low, the device is selected and the fourteen
address inputs are decoded to select one bit out of 16K
bits. Read and_Write operations on the memory cell are
controlled by W input. With E high, the device Is de-
selected, the output s disabled. and power consumption
1s reduced to less than one-fourth of the active mode
power with TTL levels and even lower with CMOS levels.

READ CYCLE _ _

A read cycle is defined as W > Vjy min with E £
V,. max. Read access time is measured from either E
going low or from valid address.

The READ CYCLE 1 waveform shows a read access
that 1s initiated by a change in the address inputs while
E 1s low. The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time
as long as E remains low, the cycle time s equal to the
address access time.

The READ CYCLE 2 waveform shows a read access
that 1s initiated by E going low. As long as address is
stable when E goes low, valid data is at the output at
the specified Chip Enable Access time. If address is not

6/10
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valid when E goes low, the timing is as specified in
READ CYCLE 1 Chip Enable access time is not affected
by the duration of the-deselect interval.

WRITE CYCLE

A write cycle of the IMS1403 s initiated by the latter
of E or W to transition from a high to a low. In the case
of W falling last, the output_buffer will be turned on
teLox after the falling edge of E (Just as in a read cycle).
The output buffer is then turned off within tw.oz Of the
faling edge of W. During this interval, 1t is possible to
have bus contention between devices with D and Q
connected together in a common 1/0O configuration
Contention can be avoided in a carefully designed sys-
tem. During a write cycle, data on the input is written
into the selected cells and the output is floating.

WRITE CYCLE 1 waveform shows a write cycle ter-
minated by W going high. Data set-up and hold times
are referenced to the rising edge of W. When W goes
high at the end of the cycle with E active, the output
of the memory beccmes active. The data from the
memory will be the same as the input data unless the
input data or address changes.

WRITE CYCLE 2 waveform shows a write cycle ter-
minated by E going high. Data set-up_and hold times
are referenced to the rising edge of E With E high,
the outputs remain in the high impedance state.




IMS1403

APPLICATION

It is imperative when designing with any very high
speed memory, such as the IMS1403, that the funda-
mental rules in regard to memory board layout be fol-
lowed to ensure proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of de-
coupling capacitors to maintain the operating margins
of the IMS1403. The impedance in the decoupling path
from the power pin through the decoupling capacitor,
to the ground pin should be kept to a minimum. The
impedance of this path is determined by the series im-
pedance of the power line inductance and the induc-
tance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1403 have very high frequency
components, the line inductance is the dominating factor.

“DEVICE

CAPACITOR

A
Vce

Vss

Voe Vss GRID SHOWING
DECOUPLING CAPACITORS

To reduce the line inductance, the power trace and ground
trace should be gridded or provided by separate power
planes. The decoupling capacitor supplies energy for
high frequency current transients and should be located
as close to the devices with as short lead length as
possible. The high frequency decoupling capacitor
should have a value of 0.1pF, and be placed between
each row of devices in the array (see drawing). A larger
tantalum capacitor, with a sufficient value to eliminate
low frequency ripple, should be placed near the memory
board edge connection where the power traces meet
the backplane power distribution system. These larger
capacitors provide bulk energy storage to prevent voltage
drop due to the main supply being located off the memory
board and at the end of a long inductive path.

The ground grid of the memory array should extend
to the TTL periphery circuit. This will provide a solid
ground reference for the TTL drivers and prevent loss of
operating margin of the drivers due to differential ground
noise.

TERMINATION

Trace lines on a memory board in the array look to
TTL driver signals like low impedance, unterminated
transmission lines. In order to reduce or eliminate the
reflections of the TTL signals propagating dowh the lines,
especially low going TTL signals, ine termination 1s
recommended. The termination may be either series
or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
ofdrawing no DC currentand using a minimum number
of components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver
to dampen the reflection on the line. The resistor should
be placed as close to the driver package as is practical.
The line should be kept short by placing the driver-
termination combination close to the memory array.

Some experimentation will have to be done to find
the proper value to use for the series termination to
minimize reflections, but generally a series resistor in
the 10 to 33 ohm range will be required. Because each
design will result in a different signal impedance, a resis-
tor of predetermined value may not properly match the
signal path impedance. The proper value of resistance
should therefore be selected empirically

7110
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Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B | Formed flat-pack solder
(o} LCC gold
D | Cerdip solder
E | Small outline, J-bend solder 2500
G PGA gold
H | Small outline, Gull wing solder Q (Dour)
J PLCC, J-bend solder 30pF
K | Sidebraze ceramic DIP solder
N | Ceramic LCC solder 167Q lgg%?&%
P Plastic DIP solder I FIXTURE)
S | Sidebraze ceramic DIP gold = =
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y | (Skinny) Flat-pack gold
ORDERING INFORMATION
DEVICE SPEED PACKAGE PARTNUMBER
25ns PLASTIC DIP IMS1403P-25
25ns CERAMIC DIP IMS1403S-25
25ns CERAMIC LCC IMS1403W-25
35ns PLASTIC DIP IMS1403P-35
35ns CERAMIC DIP IMS1403S-35
IMS1403 asns CERAMIC LCC IMS1403W-35
45ns PLASTIC DIP IMS1403P-45
45ns CERAMIC DIP IMS1403S-45
45ns CERAMIC LCC IMS1403W-45
55ns PLASTIC DIP IMS1403P-55
55ns CERAMIC DIP IMS1403S-55
55ns CERAMIC LCC IMS1403W-55
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PACKAGING INFORMATION

20 Pin Plastic Dual-In-Line

s S —— D

—_—_—

P S S S SO SO IS DU SO, e, S, o)

N>

_I_

R T T T R N Y " T

e

0.100

20 Pin Ceramic Dual-In-Line

| D

S —

Y

Y
T>le1< >|é< BJL

9 equal spaces @ ———»
2.54

Dim

Inches

Nom | Tol

A1

B1

E1

el
eA

.140 (.015
.020 | min | .
.018 |.003 | .
.060 | Typ
1.035/ .015
.300 | .003

.250

.100 | .010
.330 | .020
120 | min

Al

Dim

Inches

Nom | Tol

Nom

Tol

Al

B1

E1
el

096 | .012
015
.018 | .003
054 | Typ
1.00 |.015
315 | .010
205 | .015
.100 | .010
125 | min
.005

2.438
.381
457
137

25.40

8.001

7.493
2.54
3175
127

.305

.152
Typ
.381
.254
.381
254
min

>l< l<—l‘l’l—>‘
0
lo
V_.
p—

el = *H* B1
B

-—— 9 equal spaces @

=S

A1

le—E1—>]

910
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20 Pin Leadless Chip Carrier

56

. Inches mm
Note
Dim Nom| Tol | Nom| Tol S
A |.071.007|1.803].178
B1 |.025{.003|.635 |.076
D |.425].010 10.795 | .254
E |.200].010(7.360 | .254
el |.050 |.005|1.270
T\ T ]
—
—
H—
—
—
L —
N———
‘<—— E——»' >| A =

> <

B1

el




NMOS’

FEATURES
+ INMOS' Very High Speed

CMOs

« Advanced Process - 1.6 Micron Design Rules

» 4K x 4 BitOrganization

« 25,35,45and 55 nsec Access Times

« Fully TTL Compatible

+ Common Data Input & Output

* Three-state Output

+ 20-Pin, 300-mil DIP & SOJ (JEDEC Std.)
« 20-Pin Ceramic LCC (JEDEC Std.)
* Single +5V £ 10% Operation

+» Power Down Function for Low Standby Power

« Pin Compatible with IMS1420

IMS1423

High Performance
4K x 4
CMOS Static RAM

DESCRIPTION

The INMOS IMS1423 is a high performance 4K x 4
CMOS static RAM. The IMS1423 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1423 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1423
provides a Chip Enable (/E) function that can be used to
place the device into a low-power standby mode.

The IMS1423M is a MIL-STD-883 version intended
for military applications that demand superior
performance and reliability.

PIN CONFIGURATION
As Ad Vec Ay
A 20 E v
A Oz 19fJ A,
A s 1BfaA
A s 17 E A
A s 16 A
A e 150310
A O 1% g 10
A s 13g3J10
E o 1210, s
veQo  npw E VssW 1/04
CHIP
DIP & CARRIER
SOJ
PIN NAMES

A,-A,, ADDRESS INPUTS |V, POWER (+5V)

w WRITE ENABLE Vss GROUND

E CHIP ENABLE

1/0  DATA IN/OUT

November 1989

LOGIC SYMBOL BLOCK DIAGRAM
A, 1O\|— A Il [— Vec
A A le— v,
& vo— e Tﬁgﬁ;s
~Ja! 3 1
= QAZ Ao EECTH 128 cotumns
A |/o,k— N
14 A, H
Jae |/0.L T T
”0!
17 vo, IR INPUT COLUMN 1/0
EW o, 11| OATA | [ CoLUMN SELECT
170,
’ 05 (O
A Ay Ay A A
3
w E
1/10
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IMS1423

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss. .. .. ..

—2.0to 7.0V

Voltage on I/0 (Pins 13-16).. .. —1.0to (V¢ + 05V)

Temperature Under Bias .
Storage Temperature (Ambient) .. ..

...—55°C 10 125°C
—65°C to 150°C

*Stresses greater than those listed under Absolute Maximum Ratings
may cause permanentdamage to thedevice Thisisa 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 reliability

Power Dissipation o IW
DC Output Current 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 0 Y
ViH Input Logic "1* Voltage 20 Vec+.5 \" Allinputs
ViL Input Logic “0" Voltage -1.0* 0.8 \" Allinputs
Ta Ambient Operating Temperature (o] 25 70. °C 400 linear ft/min air flow

* VIL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C) (V¢ = 5.0V = 10%)?

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
105 | mA | tayav=25ns
lec Average Vg Power 100 | mA | tavav=35ns
Supply Current 100 mA tavay =45ns & 55ns
I Vg Power Supply Current 15 A E >V} All other inputs at
CC2 | (Standby,Stable TTL Input Levels) MA | vinsVor 2V
leca V¢ Power Supply Current 5 mA Ex (Vg -0.2) All other inputs at
(Standby, Stable CMOS Input Levels) VIN<0.2 or 2(Vgg-0.2V)
1 Ve Power Supply Current 10 A E> (Vg -0.2) Inputs cycling at
Cca (Standby, Cycling CMOS Input Levels) m ViNS0.2 or 2(Vgg-0.2V)
; Ve =max
ik Input Leakage Current (Any Input) +1 pA Vi =Vss to Voo
VCC =max
lowk Off State Output Leakage Current +5 pA Vin =Vssto Voo
VoH | Output Logic "1" Voltage 24 \Y loy=-4mA
VoL | Output Logic "0" Voltage 0.4 V | loL=8mA

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the outputs unloaded.

AC TEST CONDITIONS CAPACITANCE® (T, =25°C, f = 1.0MHZ)
Input Pulse Levels Vggto 3V SYMBOL | PARAMETER MAX| UNITS [CONDITIONS
Input Rise and Fall Times Sns c Input C: it 4 F =
Input and Output Timing Reference Levels.............cc..... 1.5V IN 1P apac a'noe P AV=0to3V
Output Load See Figure 1 Cour  |Output Capacitance | 4 pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/10
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IMS1423

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vee = 5.0V = 10%)
READ CYCLE®

SYMBOL _| 1423-25 | 1423-35 | 1423-45 | 1423-55
NO. I Standard Alternat# PARAMETER MIN[MAX|MINJMAX|MIN[MAX MINFA_‘ UNITS |NOTES
1 teLov tacs | Chip Enable Access Time 25 35 45 55| ns
21 taav tac | Read Cycle Time 25 35 40 50 ns
3] tavav tan | Address Access Time 25 35 40 50| ns
41 taxox tow | Output Hold After Address Change| 3 3 3 3 ns
51 teLox tLz Chip Enable to Output Active 5 5 5 5 ns I
61 tenoz thz Chip Disable to Output Inactive 0§ 15f 0] 15] 015} 0] 15] ns £,
71 teucen | teu Chip Enable to Power Up 0 0 0 0 ns |
8] temicer | teo | Chip Disable To Power Down 30 30 30 30| ns J
tr Input Rise and Fall Times 50 50 50 50| ns | e}
Note c: For READ CYCLE 1 &2, Wis high for entire cycle.
Note d: Device Is continuously selected, E low.
Note e: Measured between V,, max and V,y min.
Note f. Measured = 200mV from steady state output voltage. Load capacitance 1s 5pF
Note g: E and W must transition between Vi, to Vi or V,_to V, in @ monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1{cd
2 tavav - ,
ADDRESS | *
- 3 tavav
4 taxax
110 (DATA OUT) | / DATA VALID

READ CYCLE 2°¢
— [e—————— 1 tetav —————>
E 7
1111171
[e—— 5 teLax ——» 6 teHoz o
10 (DATAOUT) HIGHIMPEDANCE DATA VALID —
L‘—“ 7 teLiccH
ACTNVE 8 teHICCL
lcc
STANDBY

3/10
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IMS1423

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Ve = 5.0V + 10%)
WRITE CYCLE 1: wconTroLLEDY D

NO. smﬂﬂ;m PARAMETER ﬁﬁﬂﬁ%’;& 192358 ynirs [NoTes
9 tavav twe | Write Cycle Time 25 35 40 50 ns

10| twwn | twe | Write Pulse Width 20 25 35 45 ns

11 taws | tow | Chip Enable to.End of Write 20 25 35 45 ns

12| tovwn | tow | Data Set-up to End of Write 10 13 15 20 ns

13| twiox | tow | Data Hold After End of Write 2 2 3 3 ns

14| taywn | taw | Address Set-up to End of Write 20 25 30 40 ns

15] tavwe tas | Address Set-up to Beginning of Write | 0 0 0 0 ns

161 twhax twn | Address Hold After End of Write 2 3 5 5 ns

17 twoz | twz | Wnite Enable to Output Disable 0{15| 0]115] 0l20| 0]25] ns f

18| twaox | tow | Output Active After End of Write 6 6 6 6 ns i

Note f: Measured = 200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vi to Vi or Vi to Vi In @ monotonic fashion.
Note h: E or W must be > Vi, during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note : Parameter guaranteed but not tested.

WRITE CYCLE 1

9 tavav »{
ADDRESS | j
- 11 teLwH —_—>
lli—— 15 tavwe —» 14 o e 10 twiwn ——> I16 X
W AN
12 tovwH > »| 13 twHDX
VO (DATAIN) | Y DATA vaLD * |
17 twraz |<—> '4———> 18 twHax
1/0 (DATAOUT) L DATAUNDEFINED - HIGHIMPEDANCE
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IMS1423

RECOMMENDED AC OPERATING CONDITIONS (0°C < T, < 70°C) (Vee = 5.0V * 10%)
WRITE CYCLE 2: £ conTROLLED?: "

191 taav twe | Write Cycle Time 25 35 40 50 ns
20| twien twp | Write Pulse Width 20 25 35 45 ns
21 teten tcw | Chip Enable to End of Write 20 25 35 45 ns
22| toven tow | Data Set-up to End of Write 10 13 15 20 ns
23| tenox toy | Data Hold After End of Write 3 3 3 5 ns
24| tawenw | taw | Address Set-up to End of Write 20 25 30 40 ns
25| tenax | twn | Address Hold After End of Write 2 3 5 5 ns
26| taver tas | Address Set-up to Beginning of Write | 0 0 0 0 ns
27| twaz | twz | Write Enable to Output Disable 0]15]| 0] 15| 0J20| O} 25| ns f,)

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E and W must transition between Vi, to V,_ or Vi to V,, in a monotonic fashion.

Note h: E or W must be > Vi, during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2

ADDRESS [ )

=l

1/0 (DATA IN)

I/0 (DATA OUT)

19 1,

AVAY

Y

26
t e

21 1y,

—_—

'AVEL l

24 ey

ARMANRARRRRRRRRNY

20

le——

'leu

—

22 tovey

DATA VALID

27 Yo l‘—’

l DATA UNDEFINED

HIGH IMPEDANCE
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IMS1423

DEVICE OPERATION

_The IMS1423 has two control inputs, Chip Enable
(E) and Write Enable (W), twelve address inputs (Ag-
Aqy), and four Data I/0 lines. The E input controls device
selection as well as active and standby modes. With E
low, the device Is selected and the twelve address inputs
are decoded to select one 4-bit word out of 4K words.
Read and Write operations on the memory cell are con-
trolled by W input. With E high, the device I1s deselected,
the outputs are disabled and the power consumption is
reduced to less than one-fourth of the active mode power
with TTL levels and even lower with CMOS levels

READ CYCLE _ _

A read cycle 1s defined as W = Vi min with E < Vi,
max. Read access time is measured from either E going
low or from valid address.

The READ CYCLE 1 waveform shows a read access
that 1s initiated by a change in the address inputs while
E i1s low The outputs remain active throughout READ
CYCLE 1 and 1s valid at the specified address access
time The address inputs may change at access time
and as long as E remains low, the cycle time 1s equal to
the address access time

The READ CYCLE 2 waveform shows a read access
that 1s initiated by E going low. As long as address is
stable when E goes low, valid data Is at the outputs at the
specified Chip Enable Access time. If address is not valid
when E goes low, the timing is as specified in READ
CYCLE 1. Chip Enable access time i1s not affected by the
duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1423 1s initiated by the latter
of E or W to transition from a high level to a low level. In
the case of W falling last, the output buffers will be turned
on tgLox after the faling edge of E (just as in a read
cycle). The output buffers are then turned off within tw oz
of the falling edge of W. During this interval, it is possible
to have bus contention between devices with common
1/0 configurations. Therefore input data should not be
active until ty gz to avoid bus contention

6/10
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WRITE CYCLE 1 waveform shows a write cycle ter-
minated by W going high. Data set-up and hold times
are referenced to the rising edge of W. When W goes
high at the end of the cycle with E active, the outputs
of the memory become active. The data from the memory
will be the same as the input data unless the input data
or address changes

WRITE CYCLE 2 waveform shows a write cycle ter-
minated by E going high. Data set-up and hold times
are referenced to the rising edge of E. With E high, the
outputs remain in the high impedance state.

<«DEVICE

CAPACITOR

Vees Vss GRID SHOWING
DECOUPLING CAPACITORS




IMS1423

APPLICATION

It is imperative, when designing with any very high
speed memory such as the IMS1423, that the funda-
mental rules in regard to memory board layout be fol-
lowed to ensure proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of de-
coupling capacitors to maintain the wide operating mar-
gins of the IMS1423. The impedance in the decoupling
path from the power pin through the decoupling capacitor
to the ground pin should be kept to a minimum. The
impedance of this path is determined by the series
impedance of the power line inductance and the induc-
tance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1423 have very high frequency
components, the line inductance is the dominating factor.
To reduce the line inductance, the power trace and
ground trace should be gridded or provided by separate
power planes. The decoupling capacitor supplies energy
for high frequency current transients and should be lo-
cated as close to the devices with as short lead length
as possible. The high frequency decoupling capacitor
should have a value of 0.1uF, and be placed between
each row of devices In the array (see drawing). A larger
tantalum capacitor, with a sufficient value to eliminate
low frequency ripple, should be placed near the memory
board edge connection where the power traces meet
the backplane power distribution system. These larger
capacitors provide bulk energy storage to prevent voltage

INMOS”

drop due to the main supply being located off the memory
board and at the end of a long inductive path.

The ground grid of the memory array should extend
to the TTL periphery circuit. This will provide a sold
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

TERMINATION

Trace lines on a memory board in the array look to TTL
driver signals like low impedance, unterminated trans-
mission lines. In order to reduce or eliminate the reflec-
tions of the TTL signals propagating down the lines,
especially low going TTL signals, line termination 1s recom-
mended. The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC currentand using a minimum number
of components. Thisisaccomplished by placing a series
resistor in the signal line at the output of the TTL driver
to dampen the reflection on the line. The resistor should
be placed as close to the driver package as Is practical.
The line should be kept short by placing the driver-
termination combination close to the memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to mini-
mize reflections, but generally a series resistor’in the
10 to 33ohm range will be required. Because each design
will result in a different signal impedance, a resistor of
predetermined value may not properly match the signal
path impedance. The proper value of resistance should
therefore be selected emprrically.

710
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Type | Package Lead finish
A Formed flat-pack gold
B Formed flat-pack solder
C |LCC gold
D | Cerdip solder
E Small outline, J-bend solder
G | PGA gold
H Small outline, Gull wing solder
J PLCC, J-bend solder
K Sidebraze ceramic DIP solder
N Ceramic LCC solder
P Plastic DIP solder
S | Sidebraze ceramic DIP gold
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold

ORDERING INFORMATION

FIGURE 1.OUTPUTLOAD

4800

170

30pF
RETONS
2550 FIXTURE)

DEVICE SPEED PACKAGE | PART NUMBER
25ns PLASTICDIP IMS1423P-25
25ns PLASTIC SOJ IMS1423E-25
25ns CERAMIC DIP IMS14235-25 -
25ns CERAMICLCC IMS1423W-25
35ns PLASTICDIP IMS1423P-35
35ns PLASTIC SOJ IMS1423E-35
35ns CERAMICDIP IMS14235-35

IMS1423 35ns CERAMICLCC IMS1423W-35
4sns PLASTIC DIP IMS1423P-45
45ns PLASTIC SOJ IMS1423E-45
4sns CERAMICDIP IMS14235-45
45ns CERAMICLCC IMS1423W-45
§6ns PLASTICDIP IMS1423P-55
85ns PLASTIC SOJ IMS1423E-55
§5ns” CERAMICDIP IMS1423S-55
56ns CERAMICLCC IMS1423W-55
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IMS1423

PACKAGING INFORMATION

20 Pin Plastic Dual-In-Line pim |—Inches mm
Nom | Tol | Nom | Tol
g ———————————— D —_— > A |.140 |.015 | 3.566 | .381
A1 .020 | min | .508 | min
B |.018 |.003 | .457 |.152
e B1 [.060 | Typ [1.524 | Typ
D [1.035.015 [26.289| .381
E |.300 |.003 |7.620 |.076
A _I_ E1].250 6.350
- et |.100 |.010 | 254 |.254
eA |.330 | .020 | 8.382 | .508
L |.120 | min | 3.048| min
A A Y P P TR Y A e ar E
Yy Fa»'
A 7
T _A_—y- A1 —
L &
el |= ->| |<- B f— eA—"|
B
9 equal spaces @ ————>
2.54
0.100
. . . Dim Inches mm
20 Pin Ceramic Dual-In-Line Nom [ Tol_| Nom | Tol
< D > A |.096 |.012 | 2.438 | .305
Al].015 .381
B |.018 |.003 | .457 |.152
—_ — e B1|.054 |[Typ |.137 |Typ
D |1.00 |.015 [25.40 |.381
[ W E |.315 |.010 |8.001 |.254
N E1|.295 | .015 |7.493 |.381
Ep o1 |.100 | .010 | 254 |.254
[ L [.125 | min| 3.175| min
o s |.005 27
A Y
| Y At _TA1
L
Aofotl< >« 81 le—E1—>]
B
-~ 9 equal spaces @ -<S
2.54

0.100
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IMS1423

20 Pin Leadless Chip Carrier

. Inches mm
Dim Note
Nom| Tol | Nom| Tol S
A |.071|.007 | 1.803 | .178
B1 |.025|.003|.635 |.076
D |.425|.010[10.795 | .254
E |.290(.010(7.360 |.254
el |.050 |.005|1.270
(R Y
TB1
D
% el
I<— E_’l >| A l<
20 Pin Plastic J Bend
D Inch
nches mm
(l_l rl rl n l—] l—] l_l H I—l ﬂ\ Dim Min' |Max | Min [Max Notes
O A |1.120 |.140 | 3.05 |3.556
B1 |.014|.019 | .350 |.480
c |.009 |.0125| .230 |.320
D |.500 |.510 [12.70 [12.95
—l‘ E |.335|.347 |8.510 [8.810
E1 .292 | .299 (7.420 |7.590
el |.050 |.050 |1.270 [1.270
eA |.262 |.272 |6.650 |6.910
L L |.028].086|.071 |.091

U ooogig

uuuouy:

m\ﬂo

vI \ / -
Al \
! g

el
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NMOS’

FEATURES

» INMOS' Very High Speed CMOS

+» Advanced Process - 1.6 Micron Design Rules

+ 64K x 1 Bit Organization

- 25, 30, 35, 45 and 55 nsec Access Times

« Fully TTL Compatible

+ Separate Data Input & Qutput

+ Three-state Output

» Power Down Function

« Single +5V * 10% Operation

« 22-Pin, 300-mil DIP (JEDEC Std.)

» 22-Pin Ceramic LCC (JEDEC Std.)

» 24-Pin, 300-mil SOJ

« Battery Backup Operation - 2V Data Retention
(L version only)

IMS1600

IMS1601L
CMOS
High Performance

64K x 1 Static RAM

DESCRIPTION

The INMOS [IMS1600 is a high performance 64K x 1
CMOS Static RAM. The IMS1600 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1600 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1600 pro-
vides a Chip Enable (/E) function that can be usedto place
the device into a low-power standby mode.

The IMS1601L is a low power version offering battery
backup data retention operating from a 2 volt supply.

The IMS1600M and IMS1601LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION

A2 AQ Vee A1

A&
M3 aa
As [ WJas
as s 1w—jar
Ao [18 7 A
a2 [—y7 18—
Au 8 15CA
a P uars
1 12
“noanoe
WV E D
DIP CHIP
CARRIER
PIN NAMES
A,-A,s ADDRESS INPUTS Q DATA OUTPUT
w WRITE ENABLE Vcec POWER
E CHIP ENABLE Vss GROUND
D

DATA INPUT

November 1989

BLOCK DIAGRAM

—
o Ve
At _E <+—Vss
A2 —3—]
A —Py—] MEMORY ARRAY
256 ROWS
a3 256 COLUMNS
A~z
a5 5]
L > — ]
D(D,,) —————{ > COLUMN VO CIRCUITS (Dour)Q
[ COLUMN SELECT ]
. A8 A9 A10 A1f A12 A13 A14 A15

1/10
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IMS1600/1601L

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V *Stresses greater than those listed under "Absolute Maximum Ratings”
R may cause permanent damage to the device. This is a stress rating

Voltage onQ............ UL 10 ‘EO (Vcc+0.°5) only and functional operation of the device at these or any other

Temperature Under Bias................ -55°C to 125°C conditions above those indicated in the operational sections of this

Storage Temperature ....
Power Dissipation..........ccouvvevreeirerreaeeseseseeneenes 1w
DC Output Current..........coceeeeeeveeeererreereennns 25mA

(One Second Duraton)

DC OPERATING CONDITIONS

65° C to 150°C spacification is not implied. Exposure to absolute maximum rating
° conditions for extended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \
Vss Supply Voltage 0 0 0 \
Viu Input Logic “1" Voltage 2.0 Vce+0.5 \' Allinputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow|
*Viumin = -3 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc=5.Cv + 10%)?
SYMBOL PARAMETER MIN | MAX | UNITS NOTES
loct Average Vcc Power 77 mA tAVAV = 25ns and 30ns (PRELIM)
Supply Current 70 mA tAVAV = 35, 45 and 55ns
locz Vcc Power Supply Current 25 _
(Standby,Stable TTL Input Levels) mA E 2 ViH.All other inputs at
IMS1601L version 15 Vi $ Vi or 2 Vin
lcca | Vec Power Supply Current 14 _
(Standby, Stable CMOS Input Levels) mA E > (Vec - 0.2). All other inputs at
R Vin < 0.2 or 2 (Vcc-0.2V)
IMS1601L version 2
loca Vcc Power Supply Current _ )
(Standby, Cycling CMOS Input Levels) 15 E2 (Vec-0.2). Inputs eycling at
- mA | Vin< 0.2 or 2 (Voc-0.2V)
IMS1601L version 5 :
lik Vce = max
I Input Leakage Current (Any Input) +1 PA - Vss to Voo
Vee = max
lolk | Off State Output Leakage Current +5 uA Vin = Vss to Voo
Vo | Output Logic “1* Voltage 2.4 vV |loL=-4mA
VoL | Output Logic “0" Voltage 0.4 V |loH=8mA

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

AC TEST CONDITIONS R CAPACITANCEY (Ta=25°C, f=1.0MHz)
Input Pulse Levels SYMBOL| PARAMETER |MAX|UNITS|CONDITIONS
Input Rise and Fall Times ........ccccoceevee cueeenene 5ns -
Input and Output Timing Reference Levels.. 1.5V Cn Input Capacitance 4 PF_|AV=0to3V
Output Load ........cceeueereceiereeeeenne See Figure 1 Coutr | Output Capacitance| 7 pF | AV=0to3V

Note b: This parameter is sampled and not 100% tested.

2/10
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IMS1600/1601L

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V +10%)

READ CYCLE?

IMS IMS IMs IMS IMS uln
SYMBOL 1600-25 | 1600-30 1608C:~35 160&0-45 1602.55 r ?
PARAMETER PRELIM | PRELIM | 160135 | 1601-45 | 1601-55 | T | E
No. A MIN | MAX [ MIN |MAX | MIN |MAX |MIN [MAX [MIN [MAX | S | S
1 | teLav tacs | Chip Enable Access Time 25 30 35 45 55 | ns
2 | tavav trc | Read Cycle Time 25 30 35 45 55 ns| c
3 | tavav tan | Address Access Time 25 30 35 45 55 | ns
4 | taxax ton |[O/P Hold After Address Change| 3 3 5 5 5 ns
5 | teLox tz Chip Enable to O/P Active 3 3 5 5 5 ns| j
6 | teHaz tiz | Chip Disable to O/P Inactive 0150 )15/ 0 | 200 |25 |0 |30 |ns|f,j
7 | teuccH | tru | Chip Enable to Power Up 0 0 0 0 0 ns| j
8 |teniccL | tep | Chip Enable to Power Down 25 30 35 45 55 [ns| j
tr I/P Rise and Fall Times 50 50 50 50 50 |ns|e,j
Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between Vi max and Vii min.
Note f:  Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vi1 to ViL or ViLto Vin in @ monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°4
2 tavav
ADDRESS | |
[e—— 3 tavav
4 taxox
Q(DATAOUT)| | OUTPUT VALID |
READ CYCLE 2¢
_ |l¢———— 1 telav ——>]
i /1111117777
l¢———— 5 teLQx ———» 6 teHaz o1
Q (DATA OUT) HIGH IMPEDANCE OUTPUT VALID —
7 tevicen 8 tEchcLL—
ACTIVE _
lec
STANDBY
3/10
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IMS1600/1601L

RECOMMENDED AC OPERATING CONDITIONS (0°C ¢ Ta ¢ 70°C) (Vce = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED®"

IMS IMS IMS IMS IMS
1600-25 |1600-30 [1600-35 [1600-45 [1600-55 :\]l g
SYMBOL PARAMETER & & & T
PRELIM |PRELIM |1601-35 [1601-45 [1601-55 T le
No |Standard |Alternate MIN [MAX |MIN [MAX|MIN [MAX|MIN [MAX[MIN [MAX| S |S
9 | tAVAV | twC Write Cycle Time 25 30 35 45 55 ns
10| tWLWH | twp Write Plus Width 20 20 20 20 25 ns
11| tELWH | tcw Chip Enable to End of Write 20 20 30 30 30 ns
12| tDVWH | tpw Data Setup to End of Write 15 15 15 20 20 ns
13| twHDX | tDH Data Hold after End of Write 0 0 0 0 o] ns
14 [ tAVWH | tAw Address Setup End of Write 20 20 25 25 30 ns
15| tAVWL | tAs Address Setup to Start of Write | 5 5 5 5 5 ns
16| tWHAX | tWR  |address Hold after End of Write| 5 5 5 5 5 ns
17| twLoz | twz Write Enable to Output Disable | 0 | 15 | 0 [ 15| 0 |20 |0 |20 [0 |25 |nms
18 | twHQX | tow Write Enable to Output Disable | 0 0 0 0 0 ns
Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vit to Vit or Vit to Vin in a monotonic fashion.
Note h: E or W must be > Vi during address transitions.
Note i: If W is low when E goes low, the output remains in the hlgh impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
f 9 tavav >
ADDRESS | ]
r———————-— 11 tewwn —_———>
! 14 tavwH ~{ 16 twHAX
l-— 15 tavwe —» [¢—— 10 twiwH ——

3

MM
12 tovwH I 13 twHDX
D (DATAIN) r : ‘>\; DATA VALID *

17 twioz 'n—» l-——> 18 twHax
HIGH IMPEDANCE

Q (DATA OUT) I DATA UNDEFINED

4/10
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IMS1600/1601L

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vce = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLED®: !

IMS IMS IMS IMS IMS uln

1600-25 [1600-30 | 1600-35 |1600-45 |1600-55 |\ |o

SYMBOL PARAMETER PRELIM |PRELIM |1601-35 |1601-45 |[1601-55 | |t

T|E

No |Standard |Alternate MIN [MAX [vin [max[min [max[miN [MAX[MIN [MaX| S [S
19| tAVAV | twC Write Cycle Time 25 30 35 45 55 ns
20| tWLEH | twp Write Plus Width 20 20 20 20 25 ns
21| tELEH | tow Chip Enable to End of Write 20 20 30 30 30 ns
22| tpVEH | tpw Data Setup to End of Write 15 15 15 20 20 ns
23| teHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
24 | {AVEH | taw Address Setup to End of Write | 20 20 30 30 30 ns
25 | {EHAX | tWR Address Hold after End of Write| 5 5 5 5 5 ns
26| tAVEL | tAs Address Setup to Start of Write ns

27 | tWLQZ | twz Write Enable to Output Disable | 0 |15 | 0 | 15| 0 [20] 0 |20 | 0 |25 |ns|f)

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to ViL or Vit to ViH in a monotonic fashion.
Note h: E or W must be 2 ViH during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2

ADDRESS |

26

taver 1 21 t,, _—P
E .

4 24 t

NSNS, V7777777

22t 23 t

DVEH 1 EHDX
D(DATA IN) | )F DATA VALID |

27 tyaz L—’

Q(DATA OUT) | DATA UNDEFINED HIGH IMPEDANCE

< 19 Ly — |

Zl

5/10
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IMS1600/1601L

DEVICE OPERATION

The IMS1600 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 16 address inputs (A0 -A15), a
data in (D) and a data out (Q).

The /E input controls device selectior: as well as active
and standby modes. With /E low, the device is selected
and the 16 address inputs are decoded to select one
memory cell out of 65,536. Read and Write operations on
the memory cell are controlled by the /W input. With /E
high, the device is deselected, the output is disabled and
the power consumption is reduced to less than one-fourth
of the active mode power with TTL levels and even lower
with CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViHmin with /E < ViL
max. Read access time is measured from either /E going
low or from valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while /E
is low. The output remains active throughout READ
CYCLE 1 andis validat the specifiedaddress accesstime.
The address inputs may change at access time and long
as /E remains low, the cycle time is equal to the address
access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goes low, valid data is at the output at the
specified Chip Enable Access time. If address is not valid
when /E goes low, the timing is as specified in READ
CYCLE 1. Chip Enable access time is not affected by the
duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1600 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twioz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common 1/O configuration. Therefore input
data should not be active until tw.oz to aviod bus conten-
tion.

6/10
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WRITE CYCLE 1 waveform shows a write cycle termi-
nated by /W going high. Data set-up and hold times are
referenced to the rising edge of /W. When /W goes high
at the end of the cycle with /E active, the output of the
memory becomes active. The data from the memory will
be the same as the input data unless the input data or
address changes.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With/E high the output
remains in the high impedance state.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1600. The impedance in the decoupling path from the
power pin through the decoupling capacitor to the ground
pin should be kept to a minimum. The impedance of this
path is determined by the series impedance of the power
line inductance and the inductance and reactance of the
decoupling capacitor.

Current transients associated with the operation of any
high speed device have very high frequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad and be placed between each row of de-
vices in the array. A larger tantalum capacitor of a suffi-
cient value to eliminate low frequency ripple, should be
placed near the memory board edge connection where
the power traces meet the backplane power distribution
system. These larger car: ~itors provide bulk energy
storage to prevent voltage drop due to the main supply
being located off the memory board and at the end of a
long inductive path. The ground grid of the memory array
should extend to the TTL driver periphery circuit area.
This will provide a solid ground reference for the TTL
drivers and prevent loss of operating margin of the drivers
due to differential ground noise.




IMS1600/1601L

TERMINATION

Trace lines on amemory boardin the array look to TTL
driver signals like low impedance, unterminated transmis-
sion lines. In order to reduce or eliminate the reflections
of the TTL signals propagating down the lines, especially
low going TTL signals, line termination is recommended.
The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using a minimum number of
components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver to

dampen the reflection on the line. The resistor should be
placed as close to the driver package as is practical. The
line should be kept short by placing the driver-termination
combination close to the memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to minimize
reflections, but generally a series resistor in the 10 to 33
ohm range will be required. Because each design will
result in a different signal impedance, a resistor of
predetermined value may not properly match the signal
path impedance. The proper value of resistance should
therefore be selected empirically.

DATA RETENTION (L version only) (0°C < Tp < 70°C)

SYMBOL PARAMETER MIN(TYP*| MAX | UNITS NOTES

VDR Data Retention Voltage 2.0 volts | Vin<0.2Vor2(Vgg-0.2V) E2(Veg-0.2V)
lccpRr1 Data Retention Current 100 MA | Voo=3.0 volts

lccpr2 Data Retention Current 70 A | Vco=20 volts

tEHVCCL | Deselect Time (tcpR) 0 ns |ik

tVCCHEL | Recovery Time (tg) tre ns | ik (trc= Read Cycle Time)

*Typical data retention parameters at 25°C.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per ps from Vpg to Vg min.

LOW V cc DATA RETENTION

DATA RETENTION MODE

>

vVe¢ ———————

4.5V \

Vprz2V JT4sv

tcor

mi

E2(Vpr-0.2V)

74

7/10

73



IMS1600/1601L

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 50V
B | Formed flat-pack solder ’
(o} Lcc gold
D | Cerdip solder
E Small outline, J-bend solder 4800
G PGA gold
H | Small outline, Gull wing solder Q (Dout)
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder | 30pF
N | Ceramic LCC solder 255Q I SCOPEAND
P Plastic DIP solder
S Sidebraze ceramic DIP gold — -
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
ORDERING INFORMATION
PART NUMBER
DEVICE, SPEED PACKAGE
STANDARD LOW POWER
25ns PLASTIC DIP IMS1600P-25
25ns CERAMIC DIP IMS1600S-25
25ns CERAMIC LCC | IMS1600W-25
25ns PLASTIC SOJ IMS1600E-25
30ns PLASTIC DIP IMS1600P-30
30ns CERAMIC DIP IMS1600S-30
IMS1600 30ns CERAMIC LCC IMS1600W-30
IMS1601L 30ns PLASTIC SOJ IMS1600E-30
35ns PLASTIC DIP IMS1600P-35 IMS1601LP35
35ns CERAMIC DIP IMS1600S-35 IMS1601LS35
35ns CERAMIC LCC | IMS1600W-35 IMS1601LW35
35ns PLASTIC SOJ IMS1600E-35 IMS1601LES3S
45ns PLASTIC DIP IMS1600P-45 IMS1601LP45
45ns CERAMIC DIP IMS1600S-45 IMS1601LS45
45ns CERAMIC LCC | IMS1600W-45 IMS1601LW45
45ns PLASTIC SOJ IMS1600E-45 IMS1601LE45
55ns PLASTIC DIP IMS1600P-55 IMS1601LP55
55ns CERAMIC DIP IMS1600S-55 IMS1601LS55
55ns CERAMIC LCC | IMS1600W-55 IMS1601LWS55
55ns PLASTIC SOJ IMS1600E-55 IMS1601LES5S

8/10
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IMS1600/1601L

PACKAGING INFORMATION

22 Pin Dual-In-Line-Package

[

D

—

_———

%

[
t

+

|

.|

Dim

Inches

Nom

Tol

Nom

Tol

Al

B1

E1
el

118
.035
.018
.060
1.10
315
.295
.100
145

.010
015
.003
Typ
.013
.010
.015
.010
.020

2.997
.889
.457
1.524
27.94
8.001
7.493
254
3.683

.254
.381
152
Max
.330
254
.381
.254
.508

le—Eg1—>]

[ B> B1 l- ol = ‘
10 equal spaces @

0 100

22 Pin Ceramic Dual-In-Line
—_——

Ll

< E—>»

Dim

Inches

mm

Nom

Tol

Nom

Tol

Al

B1

E1
el

118
.035
.018
.060
1.10
315
.295
.100

.145

.010
.015
.003
Tvp
013
010
015
.010
.020

2.997
.889
.457
1.524
27.94
8.001
7.493
2.54
3.683

.254
.381
152
Max
.330
254
.381
.254
.508

le—g1—>]

<« E—>»

LrB)"
10 equal spaces @

0100
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IMS1600/1601L

22 Pin Leadless Chip Carrier

Inches mm

Dim e om] Tol | Nom | Tol | 'S
A |.071|.007 | 1.803].178

B1 |.025 |.003| 635 |.076

D |.490 | .006 f13.446 | 152

E |.200 |.008 |7.366 | .152

o1 |.050 1.270

i - '
D j TB1
+ . el
] i '
N

24 Pin Plastic J Leaded SOJ
«——— D

noooonononnnan Dim [inehes L__mm___lygeq

Min |Max | Min | Max

()w A [.120 | .140 | 3.048|3.556
B1 |.014 |.019 | .356 | .483
c |.010 .254
D |.602 |.612 [15.291 [15.545
‘l— E |.335|.347 |8.500 |8.814

E1 ].292 (.299 |7.417 | 7.595
el .050 | .050 [1.270 [1.270
eA [.262 |.272 | 6.655 | 6.909
L .028 |.036 | .711 | .914

e —

- J
guouoguodgiguodgugdd

L THAFRE (5 e
JIR N L@J

> |

*—l <
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NMOS’

FEATURES

INMOS' Very High Speed CMOS
Advanced Process - 1.6 Micron Design Rules
16K x 4 Bit Organization

25, 30, 35, 45 and 55 nsec Access Times
Fully TTL Compatible

Common Data Input & Output
Three-state Output

Power Down Function

Single +5V * 10% Operation

22-Pin, 300-mil DIP (JEDEC Std.)

22-Pin Ceramic LCC (JEDEC Std.)
24-Pin, 300-mil SOJ

e o o o e o e s e o s

IMS1620

CMOS

High Performance
16K x 4 Static RAM

DESCRIPTION

The INMOS IMS1620 is a high performance 16K x 4
CMOS Static RAM. The IMS1620 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1620 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1620 pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1624 is the functional equivalent of the
IMS1620 with the addition of an Output Enable input.

The IMS1620M and IMS1620LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION

A6 AS Vec A4

1vee

0 A3
O a2
0 a1

L 0
4555533

As [C]1 22[0vee ZUUQUm A5 E| 2
As []o 21 JA¢ A7 3 20 A6 [}z 23
A1 3 20 a3 ”EA D= AT s 2
A8 Cla 1942 A As [y 21
A9 s 18[Jat N e 1 A9 s 20
A0 e 17 A0 A0 s 17 A0 At10[g 19
M7 16 vo, a7 1s=Jwo, ALy 18
AM2[]s 15[ Jvo, a2 [ 150, A2 17
A3[CJg 14[J 10y a3 e 1o, A3le 16
E [J1o 13[_]vo, 12 3 ECE:? :i
Ve
L L e "nnnn® vis g2 15
E Vss W 10,
DIP CHIP soJ
CARRIER
PIN NAMES
Aqy-A,; ADDRESS INPUTS | VO DATA INJOUT
w WRITE ENABLE Vcc POWER (+5V)
E CHIP ENABLE Vss GROUND
November 1989

BLOCK DIAGRAM

A3 A9 A0 A1t A12 A2

n
@ = e—Vee
[¢—Vss
n
MEMORY ARRAY
A Rayudl 256 ROWS
AS 256 COLUMNS
»
a7
n -
Vo = coLuMNLO |
vo, EyCA ] COLUMN SELECT
vo, ot
3
Yo kl Lﬁg !# }# l# J_E'

110

77



IMS1620

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to0 7.0V
Voltage on /O....c.ccceueeeeererereeccnne -1.0 to Vcc+0.5
Temperature Under Bias................ -55° C to 125°C
Storage Temperature .................... -65° C to 150°C

*Stresses greater than 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

Power Dissipation 1w conditions for extended periods may affect reliability.
DC Output Current 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 1} \
ViH Input Logic "1" Voltage 2.0 Vee+.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow

*Viumin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc = 5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
et Average Vcc Power 110 mA  [tAVAV = 25ns and 30ns
Supply Current 100 mA [tAVAV =35, 45 and 55ns
leca Vcc Power Supply Current 25 mA | E2 VM. All other inputs at
(Standby,Stable TTL Input Levels) VINS ViL or > VH
lcca | Vec Power Supply Current 14 mA | E2 (Vec - 0.2) . All other inputs at
(Standby, Stable CMOS Input Levels) VINE 0.2 or > (Vee-0.2V)
locs Vcc Power Supply Current 17 mA |E» (Vee - 0.2). Inputs cycling at
(Standby, Cycling CMOS Input Levels) Vin< 0.2 or > (Vec-0.2V)
+1 pA | Vee = max
[T Input Leakage Current (Any Input) Vin = Vss to Vee
lotk Off State Output Leakage Current 5 HA xﬁf:\;z:);o Vee
VoH Output Logic "1" Voltage 2.4 v loH = -4mA
VoL Output Logic "0" Voltage 04 v loL=8mA

Note a: lcc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

AC TEST CONDITIONS CAPACITANCE" (Ta=25°C, {=1.0MH2)
Input Pulse Levels ....Vssto 3V SYMBOL| PARAMETER |MAX|UNITS|CONDITIONS
Input Rise and Fall Times " _
Input and Output Timing Reference Levels..1.5V Cw Input Capacitance 4 PF_|AV=0to3V
Output Load ......cocevuevcviecvcvucinncnens See Figure 1 Cout | Output Capacitance| 7 pF | AV=0to3V

2/10
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Note b: This parameter is sampled and not 100% tested




IMS1620

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vec = 5.0V +10%)

READ CYCLE® .
U|N
IMS IMS IMS IMS IMS Nlo
SYMBOL PARAMETER 1620-25 |1620-30 | 1620-35 |1620-45 |1620-55 || |T
T|E
No |standard |Alternate MIN [MAX [MIN [MAX|MIN [MAX[MIN [MAX|MIN [MAX| S |S
1| teLQv | tAcs [Chip Enable Access Time 25 30 35 45 55 [ns
2| tAvAv | tpc  |Read Cycle Time 25 30 35 45 55 ns|c
3 | tavav | taa Address Access Time 25 30 35 45 55 |ns|d
4 | taxax | toy O/P Hold After Address Change| 5 5 5 5 5 ns
5| tetax |tz [Chip Enable to O/P Active 5 5 5 5 5 ns| i
6 | teHaz | tyz  |Chip Disable to Output Inactive [ 0 |15 |0 |15 | 0 {15 |0 |20 |0 |25 |ns|f.i
7 | tELiccH| tPU  |Chip Enable to Power Up 0 0 0 0 0 ns| |
8 | tEHICCL{ tPD  [Chip Enable to Power Down 25 30 35 45 55 |ns| i
tT Input Rise and Fall Times 50 50 50 50 50 [nsfe,j
Note ¢: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL max and Vii min.
Note f:  Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi1 to ViL or ViLto Vik in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°¢
2 tavav
ADDRESS | |
e———— 3 tavav
4 taxax
1/0 (DATA OUT) l OUTPUT VALID l
READ CYCLE 2°
E <———G— 1 terav ———»
) [111111111]
A
5 teLox 6 teHaz
HIGH IMPEDANCE
10 (DATA OUT) < OUTPUT VALID —
L——’ 7 teuccH
ACTNVE 8 teHiccL
lec
STANDBY
3/10
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IMS1620

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLED®"

U|N
MS IMS IMS IMS MsS |nlo
SYMBOL PARAMETER 1620-25 |1620-30 | 1620-35 |1620-45 |[1620-55 || [T
TI|E
No [Standard |Alternate MIN [MAX [MIN [MAX[MIN [MAX[MIN [MAX[MIN [MAX| S | S
9 | tAVAV | twc Write Cycle Time 25 30 35 45 55 ns
10| tWLWH | twp Write Pulse Width 20 20 30 30 40 ns
11| tELWH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
12 tpywH | tpw Data Setup to End of Write 13 15 15 20 25 ns
13| twHDX | tDH Data Hold after End of Write (o] 0 0 0 0 ns
14| tAVWH | taw Address Setup End of Write 20 25 30 30 40 ns
15| tAVWL | tAS Address Setup to Start of Write | 0 0 0 0 0 ns
16| tWHAX | tWR  |address Hold after End of Write| 5 5 5 0 0 ns
17| twLaz | twz Write Enable to Output Disable | 0 | 15 | 0 | 15| 0 [20| 0 [20 | O |25 |ns|f)
18 | twHOX | tOW  |Write Enable to Ou‘put Disable | 0 0 0 0 0 ns|i
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to ViL or Vi to Vin in a monotonic fashion.
Note h: E or W must be > Viu during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
! 9 tavav >
ACDRESS |
le———————————— 11 teltwn @—————»
le 14 tavwH > ‘{ 16 twHAx
|<———— 15 tavwe. —» [—— 10 twiwH —
W AN
/|
12 towwH s 13 twHDx
VO (DATAN) | L DATA VALID
v l’WLOZl‘———> I-—> 18 twHox
I/0 (DATA OUT) r DATA UNDEFINED HIGH IMPEDANCE
4/10
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IMS1620

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vec = 5.0V +10%)
WRITE CYCLE 2: E CONTROLLED®:"

: U |N
IMS IMS IMS IMS IMS N o
SYMBOL PARAMETER 1620-25 | 1620-30 | 1620-35 |[1620-45 | 1620-55 1T
T |E
No |Standard |Alternate MIN [MAX |MIN [MAX|MIN [MAX|MIN [MAX[MIN [MAX| S |S
19 tAVAV | twC Write Cycle Time 25 30 35 45 55 ns
20| tWLEH | twP Write Pulse Width 20 20 30 30 40 ns
21 | tELEH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
22 | tDVEH | tpw Data Setup to End of Write 13 15 15 20 25 ns
23| tEHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
24 | tAVEH | tAaw Address Setup to End of Write | 20 25 30 30 40 ns
25| tEHAX | twR  |Address Setup to Start of Write 5 0 0 ns
26| tAVEL | tAS Address Hold after End of Write| 0 ns
27 | tWLQZ | tWZ  |Write Enable to Output Disable 15 15 15 20 |0 |25 [ns|fj
Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vit to ViL or Vit to Vi in a monotonic fashion.
Note h: E or W must be > ViH during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 2
< 19 Ly —
ADDRESS | =
26
tA\\«:L i 21 ‘um ‘—‘—_.
E y
— 2, p pa—>{2s 1,
! i  —
by LEW
% AV [/}
22 tDVEN 23 'Eﬂbl
I/0 (DATA IN) I DATA VALID |

/0 (DATA OUT)

27 twioz

)
les

| DATA UNDEFINED

HIGH IMPEDANCE

510
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IMS1620

DEVICE OPERATION

The IMS1620 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 14 address inputs (A0 -A13), and
four Data I/O pins.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 14 address inputs are decoded to select one 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /W input. With /E high,
the device is deselected, the outputs are disabled and the
power consumption is reduced to less than one-fourth of
the active mode power with TTL levels and even lowerwith
CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E < ViL
max. Read access time is measured from either /E going
low or from valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while /E
is low. The outputs remain active throughout READ
CYCLE 1 andis valid at the specified address access time.
The address inputs may change at access time and long
as /E remains low, the cycle time is equal to the address
access time. '

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goes low, valid data is atthe outputs at the
specified Chip Enable Access time. If address is not valid
when /E goes low, the timing is as specified in READ
CYCLE 1. Chip Enable access time is not affected by the
duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1620 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on tetox
after the falling edge of /E (just as in a read cycle). The
output buffers are then turned off within twLazof the falling
edge of /W. During this interval it is possible to have bus
contention between devices with common /O configura-
tions. Therefore input data should not be active until twLaz
to aviod bus contention.

6/10
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WRITE CYCLE 1 waveform shows a write cycle termi-
nated by /W going high. Data set-up and hold times are
referenced to the rising edge of /W. When /W goes high
at the end of the cycle with /E active, the output of the
memory becomes active. The data from the memory will
be the same as the input data unless the input data or
address changes.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With /E high the
outputs remain in the high impedance state.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1620. The impedance in the decoupling path from the
power pin through the decoupling capacitor to the ground
pin should be kept to a minimum. The impedance of this
path is determined by the series impedance of the power
line inductance and the inductance and reactance of the
decoupling capacitor.

Current transients associated with the operation of any
high speed device have very high frequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad and be placed between each row of de-
vices in the array. A larger tantalum capacitor of a suffi-
cient value to eliminate low frequency ripple, should be
placed near the memory board edge connection where
the power traces meet the backplane power distribution
system. These larger capacitors provide bulk energy
storage to prevent voltage drop due to the main supply
being located off the memory board and at the end of a
long inductive path. The ground grid of the memory array
shouldextendto the TTL driver periphery circuitarea This
will provide a solid ground reference for the TTL drivers
and prevent loss of operating margin of the drivers due to
differential ground noise.




' IMS1620

TERMINATION

Trace lines on a memory board in the array look to TTL
driver signals like low impedance, unterminated transmis-
sion lines. In order to reduce or eliminate the reflections
of the TTL signals propagating down the lines, especially
low going TTL signals, line termination is recommended.
The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using a minimum number of
components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver to

dampen the reflection on the line. The resistor should be
placed as close to the driver package as is practical. The
line should be kept short by placing the driver-termination
combination close to the memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to minimize
reflections, but generally a series resistor in the 10 to 33
ohm range will be required. Because each design will
result in a different signal impedance, a resistor of
predetermined value may not properly match the signal
path impedance. The proper value of resistance should

_therefore be selected empirically.

7110
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IMS1620

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B | Formed flat-pack solder
C LCC gold
D Cerdip solder
E Small outline, J-bend solder 4800
G | PGA gold
H | Small outline, Gull wing solder 1/O (Dour)
J PLCGC, J-bend solder 30pF
K | Sidebraze ceramic DIP solder
N | Ceramic LCC solder 255Q reLong
P Plastic DIP solder :I: FIXTURE)
S | Sidebraze ceramic DIP gold = —=
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y | (Skinny) Flat-pack gold

ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1620P-25
25ns CERAMIC DIP IMS1620S-25
25ns CERAMIC LCC IMS1620W-25
25ns PLASTIC SOJ IMS1620E-25
30ns PLASTIC DIP IMS1620P-30
30ns CERAMIC DIP IMS1620S-30
30ns CERAMIC LCC IMS1620W-30
30ns PLASTIC SOJ IMS1620E-30

IMS1620 35ns PLASTIC DIP IMS1620P-35
35ns CERAMIC DIP IMS16208-35
35ns CERAMIC LCC IMS1620W-35
35ns PLASTIC SOJ IMS1620E-35
45ns PLASTIC DIP IMS1620P-45
45ns CERAMIC DIP IMS1620S-45
4sns CERAMIC LCC IMS1620W-45
45ns PLASTIC SOJ IMS1620E-45
55ns PLASTIC DIP IMS1620P-55
55ns CERAMIC DIP IMS1620S-55
55ns CERAMIC LCC IMS1620W-55
55ns PLASTIC SOJ IMS1620E-55

8/10
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IMS1620

PACKAGING INFORMATION

22 Pin Plastic Dual-In-Line Dim {—inehes___mm
Nom | Tol | Nom | Tol
——— D S — A |.140|.015 | 3.566 | .381

A1 1,020 [ min {.508 | min
B |.018|.003].457 |.152
P S o P o W ; WS o SPS ; IVSPS o S o S ; | B1 [.060 | Typ |1.524.| Typ
D [1.035}.015 [26.289| .381
£ |.300 | .003 |7.620 {.076
N + E1 |.250 6.350

L e1 [.100 |.010 | 254 |.254
eA |.330 | .020 | 8.382 | .508
L |.120 | min | 3.048 | min

P o T T T R R R R oJ

|l £ —>]

v -
A
TX Al \
L S
el I<— ->|B‘<- Bv»l L f— eA—*l

10 equal spaces @ —— >
2.54

0.100

22 Pin Ceramic Dual-In-Line Dim |—Inches mm

D Nom| Tol | Nom | Tol
(€ ——————— _—

A |.118|.010 | 2.997|.254
A11.035|.015 | .889 |.381
B |.018 [.003 | .457 |.152

H B1[.060 | Typ | 1.524 | Max

D |1.10|.013 |27.94 |.330
E |.315].010|8.001 |.254
E1[.295|.015 |7.493 |.381

el |.100 (.010 | 2.54 |.254
L |.145(.020 | 3.683|.508

L

T B>{|=< le—E1—>

10 equal spaces @ -«— E—>

0100
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IMS1620

22 Pin Leadless Chip Carrier

Inches mm
DM TNom| Tol | Nom [ Tol | 'e®
A .071 (.007 | 1.803 | .178
B1 .025 | .003 | .635 |.076
D .490 | .006 [13.446 | .152
E .290 | .006 [7.366 | .152
el .050 1.270

T = Yo
— A

D 4—— - —+
,___:J el

o

y
>
A

24 Pin Plastic J Leaded SOJ
'« D

00000000na0nifm Dim | _I0SeS MM yotes

Min |Max | Min | Max

Ow A .120 | .140 | 3.048| 3.556
B1 .014 | .019 | .356 | .483
(e} .010 .254
D .602 | .612 [15.291 [15.545
—l— E .335 | .347 | 8.509 | 8.814

E1 [.292].299 |7.417 | 7.595
el .050 |.050 |1.270 {1.270
eA [.262|.272|6.655 | 6.909
L .028 {.036 | .711 [.914

| e —
/

N J
gouonuoouiogubud

TR e
A A N |

> =
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MMos

FEATURES

« INMOS' Very High Speed CMOS

» Advanced Process - 1.6 Micron Design Rules

« 16K x 4 Bit Organization with Output Enable

« 25, 30, 35, 45 and 55 nsec Address Access Times
« 25, 30, 35, 45 and 55 nsec Chip Enable Access Times
» Fully TTL Compatible

« Common Data Input & Output

 Three-state Output

» Power Down Function

« Single +5V £ 10% Operation

* 24-Pin, 300-mil DIP (JEDEC Std.)

+ 28-Pin Ceramic LCC (JEDEC Std.)

* 24-Pin, 300-mil SOJ

IMS1624
CMOS
High Performance

16K x 4 Static RAM

with Output Enable -

DESCRIPTION

The INMOS IMS1624 is a high performance 16K x 4
CMOS Static RAM. The IMS1624 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1624 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. The IMS1624 provides a Chip
Enable (/E) function that can be used to place the device
into a low-power standby mode. The IMS1624 also
includes an Output Enable (/G) for fast access to data and
enhanced bus contention control.

The IMS1624 is the functional equivalent of the
IMS1620 with the addition of an Output Enable input.

The IMS1624M and IMS1624LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION

AS NC NC Veo NG

2 Veo
2 []A
20
21 A2
20 a
19 1] Ao
18 NC
17 Jvo,
16
)
4 L1 vo,
3 w
T VvssNC W ID‘
CHIP soJ
CARRIZR
PIN NAMES

Ay-A,; ADDRESS INPUTS | 1O DATA INJOUT

w WRITE ENABLE Vcc POWER (+5V)

E CHIP ENABLE Vss GROUND

G OUTPUT ENABLE

November 1989

LOGIC SYMBOL

mi

BLOCK DIAGRAM

A1
- - le—vee
le—vss
IS
MEMORY ARRAY
M i 256 ROWS
as 256 COLUMNS
s
A
" -
I = coLuMN 10
T WeuT, l
o, - DATA COLUMN SELECT
0. CTL
3 - ¥
IDA
[
A0 AR A0 A1t A12 A13 '-%

3]
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IMS1624

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on l/O......ccccvvevereennns -1.0 to Vcc+0.5
Temperature Under Bias... -55° C to 125°C

Storage Temperature .... ...-65° C to 150°C
Power Dissipation 1w
DC Output Current 25mA

(One output at a time, one second duration)

DC OPERATING CONDITIONS

*Stresses greater than 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 1s not implied. Exposure to absolute maximum rating
conditions for extended periods may affect rehiability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 55 \
Vss Supply Voltage 0 0 0 \
Vi Input Logic “1" Voltage 2.0 Vee+.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \Y All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow,

*Viemin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc= 5.0V + 10%)®

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lcct Average Vcc Power 110 mA |tavav = 25ns and 30ns
Supply Current 100 mA |tAVAV = 35, 45, and 55ns
loca Vce Power Supply Current o5 mA E 2 ViH. All other inputs at
(Standby,Stable TTL Input Levels) VINS ViL or 2 VH
lcca Vcc Power Supply Current 14 mA E> (Vce - 0.2). All other inputs at
(Standby, Stable CMOS Input Levels) ViN< 0.2 or 2 (Vec-0.2V)
lces | Vo Power Supply Current 17 | ma | E2 (Veo-0.2). Inputs cycling at
(Standby, Cycling CMOS Input Levels) VINS 0.2 or 2 (Vcc-0.2V)
Vce = max
Ik Input Leakage Current (Any Input) +1 HA VIN = Vss to Ve
Vce = max
loLk Off State Output Leakage Current +5 LA ViN = Vss to Ve
Vo Output Logic "1" Voltage 24 Vv loH = -4mA
VoL Output Logic "0" Voltage 0.4 \ loL = 8mA

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

AC TEST CONDITIONS CAPACITANCE? (TA=25°C, {=1.0MHZ)
Input Pplse Levels ... Vssto 3V SYMBOL|{ PARAMETER |MAX |UNITS|CONDITIONS
Input Rise and Fall Times .. ....5ns Ccn Input Capacitance 2 bF | AV=0t03V

Input and Output Timing Reference Levels..1.5V
Output Load .......coeeeeveieenrecnrennnnes See Figure 1

Cour

Output Capacitance| 7

pF | AV=0to3V

2/10
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IMS1624

RECOMMENDED AC OPERATING CONDITIONS (0°C ¢ Ta¢ 70°C) (Vcc = 5.0V +10%)

READ CYCLE?®

U|N
IMS IMS IMS IMS IMS N lo
SYMBOL PARAMETER 1624-25 |1624-30 |1624-35 |1624-45 [1624-55 || |
T|E
No [standard lAlternate MIN [MAX |MIN [MAX[{MIN [MAX|MIN [MAXMIN [MAX| S [S
1| teLQv | tAcs [Chip Enable Access Time 25 30 35 45 55 |ns
2 | tAVAV | tRrc Read Cycle Time 25 30 35 45 55 ns|c
3 | tavav | taa Address Access Time 25 30 35 45 55 |ns
4 | taLav | tToe |O/P Enable Access Time 15 15 20 20 25 |ns
5| taxaxX | toy [OfP Hold After Address Change| 5 5 5 5 5 ns|i
6 | tELQX | tLz O/P Enable to O/P Active 5 5 5 5 5 ns|i
7 taLax | toLz O/P Enable to O/P Active 0 0 0 0 0 ns| i
8 | teHQZ | tHz Chip Disable to Output Inactive | 0 [15 | 0 |15 | 0 [156 [ 0 |20 | O |25 |ns|fj
9 | tgHQz | toHz |O/P Disable to Qutputlnactive | o |15 |0 (15 |0 |15 |0 [20]|0 |25 [ns|t
10 | tELICCH tPU  |Chip Enable to Power Up 0 0 0 0 0 ns|j
111 tEHICCY tPD  |Chip Disable to Power Down 25 30 35 45 55 [ns| ]
tT Input Rise and Fall Times 50 50 50 50 50 |nsle,j
Note c: For READ CYCLE1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E and G low.
Note e:  Measured between ViL max and Vix min.
Note f:  Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E, G and W must transition between Vin to ViL or Vit to Vinin a monotonic fashion.
Note j: Parameter guaranteed but not tested.
cd
READ CYCLE 1 2 tavav )
ADDRESS l ) * |
M 3 tavav
5 taxax
1/0 (DATA OUT) | OUTPUT VALID |
READ CYCLE 2°
*‘ 2 tavav >
t¢e——— 1 teLQv ———>
= [*— 6 tewox Y V
) el 7/////////L/0
| 9 tGHaz
G 4 tolov "
11
7 teLox " tericoL
HIGH Z
/O (DATA OUT) ( OUTPUT VALID
10 teuccH
ACTVE
lec srancay
3/10
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IMS1624

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Ve = 5.0V +10%)
- WRITE CYCLE 1: W CONTROLLED®"

U |N
IMs IMs IMs IMS mMs | N lo
SYMBOL PARAMETER 1624-25 | 1624-30 | 1624-35 |1624-45 |1624-55 | | |T
T |E
No |Standard |Atternate MIN [max [min [max{min Max[min [MAX[MIN [MAX] 5 |5
12| tAVAV | tweC Write Cycle Time 25 30 35 45 55 ns
13 | tWLWH [ twp | Write Pulse Width 20 20 30 30 40 ns
14 | tELWH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
15 | t{DVWH | tpw Data Setup to End of Write 13 15 15 20 25 ns
16 | {wHDX | tpH Data Hold after End of Write [o] 0 0 0 0 ns
17 | tAVWH | taw Address Setup to End of Write | 20 25 30 30 40 ns
18 | tAVWL | tAS Address Setup to Start of Write | 0 0 0 0 0 ns
19| tWHAX | tWR IAddress Hold after End of Write| 5 5 5 0 0 ns
20 | twLQz | twz Write Enable to Output Disable | 0 [ 15 | 0 | 15| 0 | 15[ 0 {20 [0 [25 |ns|fj
21 | twHoX | tow O/P Active after end of Write 0 0 0 0 0 ns|j
WRITE CYCLE 2: E CONTROLLED¢"
U |N
IMs IMS IMs IMs ms |nlo
SYMBOL PARAMETER 1624-25 | 1624-30 |1624-35 |1624-45 [1624-55 || |1
- T |E
No [Standard |Atternate MIN [MAX [mIN [MAX[MIN [MAX]MIN [max|MIN [MAX] g |5
22| tAVAV | tWC Wirite Cycle Time 25 30 35 45 55 ns
23| tWLEH [ twp  |Write Pulse Width 20 20 30 30 40 ns
24 | tELEH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
25| {DVEH | tpw Data Setup to End of Write 13 15 15 20 25 ns
26 | tEHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
27 | {AVEH | taw Address Setup to End of Write | 20 25 30 30 40 ns
28| {EHAX [ tWR  |Address Hold after End of Write| & 5 0 ns
29| tAVEL | tAS Address Setup to Start of Write| o 0 ns
30 | tWLQZ | tWZ  |Write Enable to Output Disable | 0 | 15 15 15 20 | 0 [25 |nslfj
WRITE CYCLE 3: Fast Write, Outputs Disabled®"
U [N
IMs IMS IMs IMS ms |nlo
SYMBOL PARAMETER 1624-25 | 1624-30 | 1624-35 |1624-45 |1624-55 || |T
No |Standard |Atternate MIN [MAX [MIN [MAX|MIN [MAX[MIN [Max[viN [Max ; 5
31| tAVAV | tweC Write Cycle Time 18 20 20 25 30 ns
32| tWLWH | twp Write Pulse Width 13 15 15 20 25 ns
33 | tDVWH | tpw Data Setup to End of Write 18 20 20 25 30 ns
34 | tWHDX | tpH  |Data Hold after End of Write | 0 0 0 0 0 ns
35| tAVWH | taw Address Setup to End of Write | 12 15 15 20 25 ns
36 [ tWHAX | twR Address Hold after End of Writel 5 5 5 0 0 ns
37| tavwL | tas Address Setup to Start of Write | 0 0 0 0 0 ns
Note f: Measured $200mV from steady state output vollage. Load capacitance is 5pF.
Note g: E, Gand W must transition between Vinto ViL or ViLto Vix in a monotonic fashion.
Note h: E or W must be 2 Vi1 during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j:  Parameter guaranteed but not tested.
4/10
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IMS1624

WRITE CYCLE 1
le 12 tavav >
ADDRESS | }
[ 14 tewwH —_—
e 17 tavwh ~I 19 twhax
’:— 18 tavwe ——>» 13 twwH ——>
w /
15 tovwH | 16 twHDX
I/O (DATA IN)l DATA VALID J(
20 tw1.oz‘<—> 21 twHax
O (DATA OUT) | DATA UNDEFINED HIGH IMPEDANCE
WRITE CYCLE 2
22 tavav
ADDRESS | |
29
WVEL [ e———————— 24 g = ———————————x
E
27 tAvEH 28 tEHAX
« 23
W twi
T7ANAMANARRRRARRRRRAN il |
25 toVEH 26 teHpx
/0 (DATA IN) r DATA VALID j
30 twioz L—o
HIGH IMPEDANCE
1/0 (DATA OUT) | DATA UNDEFINED
WRITE CYCLE 3
31 tavav >
'’ ADDRESS | > j
35 tavwH —_—
—— 3Tt ——m, o ——] 36 twHax
w N /
to?/svu — 34 twHDx
/O (DATA IN) DATA VALID * |
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IMS1624

DEVICE OPERATION

The IMS1624 has three control inputs, Chip Enable
(/E), Output Enable (/G) and Write Enable (/W), 14 ad-
dress inputs (A0 -A13), and four Data I/O pins.

The/E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 14 address inputs are decoded to select one 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /W and/Ginputs. With
/E high, the device is deselected, the outputs are disabled
and the power consumption is reduced to less than one-
fourth of the active mode power with TTL levels and even
lower with CMOS levels.

READ CYCLE

A read cycle is defined as /W > Vinmin with /E and /G
< ViLmax. Read access time is measured from the latter
of either /E or /G going low or from valid address.

The READ CYCLE 1 waveform shows a read access
that s initiated by a change in the address inputs while /E
and /G are low. The outputs remain active throughout
READ CYCLE 1 and are valid at the specified address
access time. The address inputs may change at access
time and long as /E and /G remain low, the cycle time is
equal to the address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated bythe latter of /E or /G going low. As long
as address is stable when /E goes low, valid data is at the
outputs at thelatter of specified Chip Enable Access or
Output Enable Access times. If address is not valid when
/E goes low, the timing is as specified in READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselect interval.

Since /G controls the outputbuffers, /Gis requiredto be
low in order for the outputs to be active.

6/10
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WRITE CYCLE

The write cycle of the IMS1624 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on teLax
after the falling edge of /E if /G is already low (justas in a
read cycle). The output buffers are then turned off within
twraz of the falling edge of /W. During this interval it is
possible to have bus contention between devices with
common I/O configurations. Therefore input data should
not be active until twioz. To aviod bus contention, the /G
input can be held high throughout the write operation.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by /W going high. Data set-up and hold times are
referenced to the rising edge of /W. When /W goes high
at the end of the cycle with /E active, the output of the
memory becomes active (if /G is low). The data from the
memory will be the same as the input data unless the input
data or address changes.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With /E high the
outputs remain in the high impedance state.

WRITE CYCLE 3 waveform shows a write cycle
controlled by /W, with /G high and /E low throughout the
cycle. As the outputs will not become active during this
operation, maximum data bandwidth is provided by allow-
ing very shortwrite cycles and eliminating any bus conten-
tion considerations.




IMS1624

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1624. The impedance in the decoupling path from the
power pin through the decoupling capacitor to the ground
pin should be kept to a minimum. The impedance of this
path is determined by the series impedance of the power
line inductance and the inductance and reactance of the
decoupling capacitor.

Current transients associated with the operation of any
high speed device have very high frequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad and be placed between each row of de-
vices in the array. A larger tantalum capacitor of a suffi-
cient value to eliminate low frequency ripple, should be
placed near the memory board edge connection where
the power traces meet the backplane power distribution
system. These larger capacitors provide bulk energy
storage to prevent voltage drop due to the main supply
being located off the memory board and at the end of a
long inductive path. The ground grid of the memory array
shouldextendto the TTL driver periphery circuitarea This

‘will provide a solid ground reference for the TTL drivers

and prevent loss of operating margin of the drivers due to
differential ground noise.

TERMINATION

Trace lines on amemory board in the array look to TTL
driver signals like low impedance, unterminated transmis-
sion lines. In order to reduce or eliminate the reflections
of the TTL signals propagating down the lines, especially
low going TTL signals, line termination is recommended.
The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using a minimum number of
components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver to
dampen the reflection on the line. The resistor should be
placed as close to the driver package as is practical. The
line should be kept short by placing the driver-termination
combination close to the memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to minimize
reflections, but generally a series resistor in the 10 to 33
ohm range will be required. Because each design will
resultin a different signalimpedance, a resistor of prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically.
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IMS1624

8/10

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 5.0V
B Formed flat-pack solder
C LCC gold
D | Cerdip solder
E Small outline, J-bend solder 4800
G | PGA gold
H Small outline, Gull wing solder 1/0 (Dourt)
J PLCC, J-bend solder F
K | Sidebraze ceramic DIP solder 313%LUD|NG
N | Ceramic LCC solder 255Q (SCOPE AND
P Plastic DIP solder FIXTURE)
S | Sidebraze ceramic DIP gold = =
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1624P-25
25ns CERAMIC DIP IMS1624S-25
25ns CERAMIC LCC IMS1624W-25
25ns PLASTIC SOJ IMS1624E-25
30ns PLASTIC DIP IMS1624P-30
30ns CERAMIC DIP IMS1624S-30
30ns CERAMIC LCC IMS1624W-30
. 30ns PLASTIC SOJ IMS1624E-30
IMS1624 35ns PLASTIC DIP IMS1624P-35
35ns CERAMIC DIP IMS1624S-35
35ns CERAMIC LCC IMS1624W-35
35ns PLASTIC SOJ IMS1624E-35
45ns PLASTIC DIP IMS1624P-45
45ns CERAMIC DIP IMS1624S-45
45ns CERAMIC LCC IMS1624W-45
45ns PLASTIC SOJ IMS1624E-45
55ns PLASTIC DIP IMS1624P-55
55ns CERAMIC DIP IMS1624S-55
55ns CERAMIC LCC IMS1624W-55
55ns PLASTIC SOJ IMS1624E-55
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IMS1624

PACKAGING INFORMATION

24 Pin Plastic J Leaded SOJ

> |=

"l

R —
L

- D e
Inches mm
rI"I 0000000000 I'IN Dim - REReS A Notes
O A .120 [ .140 | 3.048| 3.556
B1 |.014].019 | .356 | .483
o] .010 .254
D .602 | .612 [15.291 |15.545
—I_ E .335 | .347 [8.509 | 8.814
E1 |.292].299 |{7.417 | 7.595
1 |.050 | .050 |1.270 |1.270
eA |.262).27216.655 | 6.909
I\ J L .028 |.036 | .711 | .914
guouguuouimuouoiod Eq

C

»lelle
24 Pin Plastic Dual-In-Line
Dim Inches mm
————— D J—— Nom| Tol | Nom | Tol
A |.165 4,551
n, o S o ey Sy PEa T a Y PEu P = a Al .045 | .025 | 1.143 ] .635
B |.018 |.006 | 0.457 |.152
B1 |.060 |.003 | 1.524|.127
™ + D [1.160|.002 | 20.46 | .05
L/ E |.300 |.003|7.620 |.076
o1 |.100 |.010 | 2.54 |.254
: eA |.325 | .010 | 8.255 |.254
7 57 Y ar 9 Ay 9 5y 5 B
v le— E —
fly A q \

J L Al
B->||<- -»I e1|

11 equal spaces @

2.54
0.100
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IMS1624

24 Pin Ceramic Dual-In-Line o |_Inches o
Nom | Tol | Nom | Tol
———————— —_—
D A 1.096 |.012 | 2.438(.305
A1 1.035|.015| .889 |.381
___________ _ B |.018 |.002 | .457 |.051
B1 |.060 | Typ | 1.524| Max
D |1.20].012|30.48 |.305
N _I_ E |.315].010 {8.001 |.254
L/ B E1 |.295 | .015 |7.4S3 |.381
[ J e1 |.100 | .010 | 2.54 |.254
o L |.145(.020 | 3.683(.508

» > |-

B->| |<- B1 el |<~ l le—pgq1—>
11 equal spaces @ - E—>

2.54

28 Pin Leadless Chip Carrier

Inches mm
Dim Nom | Tol | Nom | Tol Notes
A .071 |.007 | 1.803 | .178
B1 |.025|.003 | .635 |.076
D .550 [.010 |13.970| .254
E .350 | .010 | 8.890 | .254
el [.050 |.002 |1.270 (.051

Y —— ]
~ 11_31
—_
o)~ = +
e el
. —
\\_—_:Jf _J
A
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NMOS’

FEATURES

+ INMOS' high performance CMOS
= Advanced Process - 1.6 Micron Design Rules
+ 8K x 8 Bit Organization
+ 45,55, 70, 100 and 120 ns Address Access Times
= 45,55,70, 100 and 120 ns Chip Enable Access Times
« Fully TTL Compatible
» Common Data Inputs and Outputs
- Single +5V + 10% Operation
+ Standard 28 Pin 600-mil DIP, 28-Lead SOIC
and Skinny DIP Package
- Battery Backup Operation - 2V Data Retention

IMS1630L
CMOS

High Performance
8K x 8 Static RAM

DESCRIPTION

The INMOS IMS1630L is a high performance 8Kx8
CMOS Static RAM.

The IMS1630L features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. The IMS1630L provides two Chip Enable
functions (E1, E2) to place the device into a reduced
power standby mode.

In the low power battery backup data retention mode,
the IMS1630L consumes typically 10pA at 2 volts supply.

PIN CONFIGURATION

Ne [+ 28 g Vee —J#0
A2 ]2 27 w —Aa wo,—
A s 26 [ E2 e ! L
A s 25 |1 A8 —ja P2
A5 s 24 [ A9 —as 10,4
A4 [Tle 23 [ A —as  vog f—
A 7 2[JG —re ol
A2 s 21 ] At0 — S
Al o 20 |1 E —ne Psi—
A0 10 19 ] vog —A 107 |—
Vo, ] 11 18 [ vo; — a0
V0, {12 17 [ VO — A 8
Vo3 13 16 [] V05 — a2
Vss [ 14 15 [] V04 TT177
Ei TW
DIP and SOIC 1 e
PIN NAMES

Ay-A,, ADDRESSINPUTS | Vcc POWER (+5V)

w WRITE ENABLE | Vec  GROUND

V01-VO8 _ DATA INJOUT

E1,E2 CHIP ENABLE

[ OUTPUT ENABLE

November 1989

BLOCK DIAGRAM

A4
AS

le—Vce
[&—Vss
As

MEMORY ARRAY

A7 ot 256 ROWS
a8 256 COLUMNS

A9
AN
A12:

COLUMN VO

‘COLUMN SELECT

Vo,

[INPUT
DATA
VOs CcTL

vo,
vo,
Vo,

A0 A1 A2 A3 A10

mg

1

olg
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IMS1630L

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0t0 7.0V
Voltage on 1/O. -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C

Storage Temperature ...........ccoueeees -65° C to 150°C
Power Dissipation
DC Output Current

(One output at a time, one second duration)

DC OPERATING CONDITIONS

*Stresses greater than 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 reliability.

SYMBOL| PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 5.5 \
Vss Supply Voltage 0 0 0 \
Vi Input Logic "1" Voltage 2.0 Vee+0.5 Vv All inputs
Vi Input Logic "0" Voltage -1.0° 0.8 \ All inputs
Ta Ambient Operating Temperature 0 70 °C 400 linear ft/min air flow,
*Viumin = -3.0 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vec=5.0V +10%)?
SYMBOL PARAMETER MIN | MAX| UNITS NOTES
Average Vcc Power , .
lcc Supply Current 90 | MA  |tAVAV = tAVAV (min)
locz Vce Power Supply Current 20 mA | E1 > Vi or E2<VIL. All other inputs at
(Standby,Stable TTL Input Levels) VINS ViL or > VIH :
lccs | Ve Power Supply Current 8 mA |E1 > (Vcc - 0.2V) or E2<0.2V. All oth-
(Standby, Stable CMOS Input Levels) er inputsatVin< 0.2 or > (Vcc- 0.2V,
lccs | Vce Power Supply Current 10 | mA |E12> (Vec-0.2V)or E2<0.2V. Inputs
(Standby, Cycling CMOS Input Levels) cyclingat Vin < 0.2 or > (Vcc-0.2V)
+1 pA | Ve =max
Ik Input Leakage Current (Any Input) Vin = Vss to Vee
5 pA | Vec =max
lotk Off State Output Leakage Current ViN = Vss to Ve
Vo | Output Logic "1" Voltage 2.4 Vo | lon=-4mA
VoL Output Logic "0" Voltage 0.4 v loL = 8mA

Note a: lcc is dependent on output loading and cycle rate, the specified values are obtained with the outputs unloaded.

AC TEST CONDITIONS CAPACITANCEP (Ta=25°C, {=1.0 MHZ)
Input Pulse Levels.........ccoceceviiicnenne Vss to 3V SYMBOL PARAMETER MAX | UNITS [CONDITIONS
Input Rise and Fall Times ...5ns -
Input and Output Timing Reference Levels..1.5V Cw Input Capacitance 5 pF_| AV=0to3V
Output Load ......ccoeevueeiinincnininnnnne See Figure 1 Coutr | Quiput Capacitance| 7 pF | AV=0to3V
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Note b: This parameter is sampled and not 100% tested.
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RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vce = 5.0V £10%)

READ CYCLE®
IMS IMS IMS IMS mMs (U(N
symeoL R R e e
PARAMETER T|E
No| stand | A MIN [max|MIN [max [MIN [max|MIN [MaX [MIN(MAX| s | s
1 [tE1LQV [tACS [Chip Enable Access Time 45 55 70 100 120 | 1S
2 | tE2HQV JtACS | Chip Enable Access Time 45 55 70 100 120 |ns
3 | tavav |trc |Read Cycle Time 45 55 70 100 120 ns| o
4| tavav [taa |Address Access Time 45 55 70 100| |120 [ns| g
5| taLav |toe |O/P Enable to Data Valid 20 20 35 40 50 | ns
6 | tAXQX [toH |O/P Hold After Addr's Chige S 5 10 10 10 ns,
7 | tE1LQZ | tLZ | Chip Enable to O/P Active 5 5 10 10 10 ns|
8 | te1HQZ | tHZ | chip Disable to O/P Inactive O |20fo0 |25 [0 [25]|0 | 35| 0| 40(nslt,j
9 [tE2HQZ | tLZ | Chip Enable to O/P Active S 5 10 10 10 ns
10 |te21az | YHZ |Chip Disable to O/P Inactive 0 |20 |0 |25 | 0| 25[0 | 35| O] 40/ns|tj
11 |tGLOX | tLZ |o/P Enable to O/P Active 5 5 5 5 51 Ins
12 [tGHQZ |tHZ |o/P Disable to O/P Inactive 0 ]20jo |25 J 0| 25[/0 | 35| Of 40ns|t.j
13 Jt e1HICCH tPU | Chip Enable to Power Up 0 0 0 o 0 ns| j|
14 [tEILICCL| tPD |Chip Enable to Power Down 20 20 20 25 30 |ns| |
15 [tE2HICCH tPU | Chip Enable to Power Up 0 0 o o 0 ns| |
16 | tE2LICCL| tPD | Ghip Disable to Power Down 20 20 20 25 30]|ns| j
17 tT__ | vP Rise and Fall Times 50 50 50 50 50 | nsle, ||

Note c: For READ CYCLE 1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E1 low, G low and E2 high.
Note e: Measured between ViL max and Vi1 min.
Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.

Note g: E1, E2, G and W must transition between Vi1 to ViL or ViL to Vi1 in a monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1°¢

ADDRESS D

31AVAV

ADDRESS VALID *

1O (Data Out), OUTPUT VALID j
READ CYCLE 2°
e 3tAVAV >
ADDRESS [____>{< ADDRESS VALID * l
1
11E1,QV [
7EILOX >
=2 X l LI, S
|
I S SNV
L‘__"EZHQX_.l i 121GHQZ
—_— sGLav——
G
11 t1GLOX 4¢—— 14 1ET1HICCL
16 tE2UCCL
VO (Data Out) OUTPUT VALID
e ':j = Ealicon
Icc STANDBY 3
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RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED®!

Ms Ms | s ms | ms |V[Y

SYMBOL 161:05L- 163;2L- 16§IgL- 1(513:(:.- 123;2.— T

PARAMETER T|E

No [ Stan'd | Alt. MIN [MAX |MIN {MAX|MIN [MAX]| MIN [MAX MIN [MAX) S [S
18|tavav |twc |Write Cycle Time 45 55 70 100 120 ns
19/twLwH [ twp |Write Pulse Width 35 40 40 60 70 ns
20|te1LWH| tcw |Chip Enable 1 to End of Write 35 40 40 60 70 ns
21 [teoHwH tcw |Chip Enable 2 to End of Write 35 40 40 60 70 ns
22 {ipywH | tpw |Data Setup to End of Write 20 20 20 40 0 ns
23|twHDX |tpy |Data Hold after End of Write 0 0 0 0 0 ns

24 [tAvWH | tAw |Address Setup to End of Write 35 1 40 40 80 85 ns| |

25 tAyWL |t AS |Address Setup to Start of Write 0 0 0 0 0 ns| |
26(twHAX |twR |Address Hold after End of Write 0 0 0 6 0 ns

27(wLaz | fwz |Write Enable to Output Disable o] 20| of 20 o] 20 o 35[0 [ 40[ns]li

28 {tWHQX | tow |Output Active After End of Write 5 5 5 5 5 ns|ij

WRITE CYCLE 2: E1 OR E2 CONTROLLED?"

' IMS IMS IMS IMS IMS ﬂ g

svmoL T Tw | e | e [T

PARAMETER T|E

No [ Stan'd | Alt. MIN [MAX [MIN [max|min | max|min [max{min [max| S|S
29 [ tAVAV | tWC | Write Cycle Time 45 55 70 100 120 ns
30)tWLE1H| twp | Write Pulse Width 35 40 40 60 70 ns
31[te1LE1H tcw | Chip Enable 1 to End of Write 35 40 40 60 70 ns
32 {teoHE2ll tow | Chip Enable 2 to End of Write 35 40 40 60 70 ns
33 [tbVETH| tpw | Data Setup to End of Write 20 20 20 40 40 ns
34[tE1HDX | tDH | Data Hold after End of Write 0 0 0 0 0 ns
35 [tAVE1H | tAW | Address Setup to End of Write 35 40 40 80 85 ns
36 |tE1HAX | twR | Address Hold after End of Write 0 ns
ST|tAVE1L | t As | Address Setup to Start of Write 0 0 0 ns

38|twLQzZ | tWz | Write Enable to Output Disable ol 201 ol 20 20 30| o] 35/|nslfj

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF. ‘

Note g: E1, E2, G and W must transition between Vix to ViL or Vi to Viu in a monotonic fashion.
Note h: E1, or W must be > Vi1 or E2 must be < ViL during address transitions.

Note i:

Note j:

410

Parameter guaranteed but not tested.

100

If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
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WRITE CYCLE 1
¢ 18LAVAV

ADDRESS ADDRESS VALID |

I N\NN

¢— 20 tEEILWH——— D>

| |4__ 21 tE2HWH———————P> |

E2 {f{{r

I:_— 24 AVWH———
25 tAVWL —by

26 tWHAX
9 tWLWH

W }\\\\\k‘-‘

22
23 tWHDX
DATA VALID |

IO (DATAIN) |
271WLQZ IQ—} 28 tWHQX
110 (DATA OUT) | \ HIGH IMPEDANCE
WRITE CYCLE 2
< 29 tAVAV .
ADDRESS D ADDRESS VALID
4—————— 31 tEIEI1H—————— P>
E1 y———
—P l@— 37tAVEIL
E2 < 32tE2HE2L >
!< 35tAVETH »l@—p| 36 tE1THAX
t—— 30 WLETH—

v AN

33
tDVE1TH
»] 34 tE1HDX
/0 (DATAIN) | DATA VALID |

38tWLQZ Iq_’

HIGH IMPEDANCE

/O (DATA OUT) |

510
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DEVICE OPERATION

__The IMS1630L has four control inputs, Chip Enable1
(E1), Chip Enable 2 (E2), Write Enable (W) and Output
Enable (G). There are also13 address inputs (A0 -A12)
and eight Data I/O lines (1/O 1 to I/0 8). The Enable inputs
control device selection as well as active and standby
modes. The W input controls the mode of operation (Read
or Write). The G input controls only the state of the eight
output drivers._

With both E1 low and E2 high, the device is selected
and the 13 address inputs are decoded to select one 8-bit
word out of 8K words. Read and Write operations on the
memory cells are controlled by the Winput. With either E1
high or E2 low, the device is deselected, the outputs dis-
abled and the power consumption is reduced to less than
one-fourth of the active mode power. G serves only to
control the operation of the output drivers. When G is high,
the output drivers are in a highimpedance state, indepen-
dant of the E1, E2 and W inputs.

READ CYCLE

Aread cycle is defined as W > Vimin with E1 < ViL max,
E2 > VIH min and G < VIL max. Read access time is
measured from the later of either E1 going low, E2 going
high, valid address, or G going low.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while E1
is low and E2 is high (with G low). The output remains
active throughout READ CYCLE 1 and is valid at the
specified address access time. The address inputs may
change at access time and the output remains valid fora
minimum of tAXQX. As long as E1 remains low and E2 is
high, the cycle time is equal to the address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by the later of E1 going low, E2 going high
or G going low. As long as address is stable when the
later of E1 goes low or E2 goes high, valid data is at the
output at the later of tE1LQV, tE2HQV or tGLQV. If
address is not valid when the later of E1 goes low or E2
goes high, the timing is as specified in READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselect interval.

The G signal controls the output buffer. G is required to
be low (along with E1 low and E2 high) in order for /01 -
1/0 8 to be active.

WRITE CYCLE

The write cycle of the IMS1630L is initiated by the later of E1
or Wto transition froma high to a low or E2 transitioning from
low to high. The G control will remove bus contention if held
high throughout the duration of the write cycle. If G is low
during a W controlled write cycle (Write Cycle 1), the output
bufferwill be turned on by the later of tE1LQX afterthe falling
edge of E1 ortE2HQX after the rising edge of E2. The output
buffer is then turned off within tWLQZ of the falling edge of
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W. During this interval, it is possible to have bus conten-
tion between devices with common input/output connec-
tions. Therefore the recommended mode of operationisto
keep G high during the write cycle. During a write cycle,
data onthe inputs is written into the selected cells and the
outputs are floating.

For any write cycle, tAVWL, tAVE1L, or tAVE2H must
be met, depending on whether E1, E2 or W is the last to
transition. After either W or E1 goes high or E2 goes low
to terminate the write cycle, addresses may change. If
address set-up and hold times are not met, contents of
other cells may be altered in unpredictable ways. The
fidelity of the W control signal is very important. Excessive
ringing on high to low transitions may cause signals to rise
above VIL max, violating the minimum W pulse width
specification - tWLWH.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by W going high. Data set-up and hold times are
referenced to the rising edge of W. When W goes high
while E1islowand E2is high, the outputs remainina high
impedance state (unless G is low). If G is low when W
goes high at the end of a write cycle the data read fromthe
memory will be the same as the data just written into the
memory. Thus, no data bus contention will occur.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by the later E1 going high or E2 going low. Data set-
up and hold times are referenced to the later of the rising
edge of E1 or the falling edge of E2. With either E1 high
or E2 low the outputs remain in the high impedance state.

When using WRITE CYCLE 1 proper management of
the G control signal will avoid bus contention. If G is low
when W goes high (with E1 low and E2 high) the output
buffers will be active tWHQX after the rising edge of W.
Data out will be the same as the data just written, unless
the address changes. If input data from the previous cycle
is still valid after the address changes, contention may
result. Contention may also result if the device is selected
(E1 low, E2 high, G low) before W goes low and input data
is valid early in the cycle. The recommended mode of
operationisto keep G high except when readingdata from
the device, thus avoiding bus contention.

TTL VS. CMOS INPUTLEVELS

The INMOS 1630L is fully compatible with TTL input
levels. The input circuitry of the IMS1630L is designed for
maximum speed and also for conversion of TTL level
signals to the CMOS levels required for internal operation.
The IMS1630L consumes less power when CMOS levels
are used instead of TTL levels. The lower CMOS lcc
specifications (lcc3 and Icc4) may be achieved by using
CMOS levels. The power consumption will be lower at
typical TTL levels than at the worst case levels.
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POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1630L. The impedance in the decoupling path from
the power pin through the decoupling capacitor to the
ground pin should be kept to a minimum. The impedance
of this path is determined by the series impedance of the
power line inductance and the inductance and reactance
of the decoupling capacitor.

Current transients associated with the operation of any
high speed device have very highfrequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 uF and be placed between each row of devices in the
array. A larger tantalum capacitor of a sufficient value to
eliminate low frequency ripple, should be placed near the
memory board edge connection where the power traces
meet the backplane power distribution system. These
larger capacitors provide bulk energy storage to prevent
voltage drop due to the main supply being located off the
memoryboard and atthe end of a long inductive path. The
ground grid of the memory array should extendtothe TTL
driver periphery circuit area. This will provide a solid
ground reference for the drivers and prevent loss of
operating margin due to differential ground noise.

DATA RETENTION (L version only) (0°C < TA < 70°C)

TERMINATION

Trace lines on a memory board inthe array look to TTL
driver signals like low impedance, unterminated transmis-
sion lines. In order to reduce or eliminate the reflections
of the TTL signals propagating down the lines, especially
low going TTL signals, line termination is recommended.
The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using @ minimum number of
components. This is accomplished by placing a series
resistor in the signal line at the output of the TTL driver to
dampen the reflection on the line. The resistor should be
placed as close to the driver package as is practical. The
line should be kept short by placing the driver-termination
combination close to the memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to minimize
reflections, but generally a series resistor in the 10 to 33
ohm range will be required. Because each design will
result in a different signal impedance, a resistor of prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically. A resistor of predetermined
value may not properly terminate the transmission line.

Proper power distribution techniques, including ade-
quate use of decoupling capacitors, and proper termina-
tion of TTL drive outputs are some of the most important
yetbasic guidelines that need to be followed when design-
ing and building a memory board. The guidelines are
intended to maintain the operating margins of all devices
on the memory board by providing a quiet environment
free of noise spikes, undershoot, and excessive ringing. It
is wise to verify signal fidelity by observation utilising a
wideband oscilloscope and probe.

SYMBOL PARAMETER MIN [TYP* [MAX|UNITS NOTES

VDR Data Retention Voltage 2.0 volts | Vi £0.2V or 2 (Vce -0.2V) E >(Vee -0.2V)
Iccor1 | Data Retention Current 10 | 100| MA | Vcc=3.0volts

IccDR2 Data Retention Current 5 |70 | MA | Vco=2.0volts

tEHVCCL Deselect Time (tcDR) 0 ns ik

tvccHeL | Recovery Time (R) tRc ns | jk (tgc=Read Cycle Time)

* Typical data retention parameters at 25 °C
Note j: Parameter guaranteed but not tested

Note k: Supply recovery rate should not exceed 100mV per10us from Vprto Vgg min

Data Retention Mode

«

45V

Vece

VDR2 2V

L

- 45V

tcDRle

m|

» iR

i \

E>(VpR-0.2V) A N E ;\

710
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Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B Formed flat-pack solder
(o} LCC gold
D Cerdip solder
E Small outline, J-bend solder 4800
G | PGA gold
- H | Small outline, Gull wing solder 1/0 (Dour)
J PLCC, J-bend solder 300F
K | Sidebraze ceramic DIP solder P
N Cerarnic LcC solder 255Q g"églﬁléDAlN%
P Plastic DIP solder FIXTURE)
S | Sidebraze ceramic DIP gold = =
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y | (Skinny) Flat-pack gold
E1 E2 w G 110 MODE
H X X X HI-Z Standby (Isb)
X L X X HI-Z Standby (Isb)
L H H H HI-Z Output disable
L H H L Dout Read
L H L X DIN Write
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
45ns PDIP IMS1630LP45
45ns Soic IMS1630LH45
45ns Skinny DIP IMS1630LP45Z
55ns PDIP IMS1630LP55
55ns Solc IMS1630LH55
55ns Skinny DIP IMS1630LP55Z
IMS1630 70ns PDIP © IMS1630LP70
70ns SoIC IMS1630LH70
70ns Skinny DIP IMS1630LP70Z
100ns PDIP IMS1630LP10
100ns solc IMS1630LH10
100ns Skinny DIP IMS1630LP10Z
120ns PDIP IMS1630LP12
120ns SOIC IMS1630LH12
120ns Skinny DIP IMS1630LP12Z
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PACKAGING INFORMATION

28 Pin Plastic Dual-In-Line

[ S S ST, S , D, S s EOPY » SO » ST , SRS ; YRS ; SURe 5 O

L

| Inches mm
Dim Nom | Tol | Nom | Tol
A 1.150 |.010 | 3.810 [ .254
A1 |.020 .508
N B (.018 |.006 | 0.457 [.152
¥ —l— B1 [.060 | Typ [1.524 | Typ
D [1.450].015 | 36.83 |.381
E .600 | .003 {15.240|.076
e1 |.100 |.010 | 2.54 |.254
eA |.640 | .020 |16.256 | .408
= Y VT e e e e e T e T e T
Y - E‘—->
=
Al j [
‘ B>H<- B ->| e1|<- ' |<— eA—*l
|- 13 equal spaces @ »|
2.54
0.100
28 Pin SOIC
< D -

) L Min | Max | Min__|Max
T A 120 3.048

A1 |.002 |.014 | .051 |.356
B |.014 |.020 | .356 |.508

C [.006 |.012.152 |.305
_-i— E | B1 |.014|.024|.356 |.610

D |.697|.728 [17.704 [18.49
E |.453|.500 [11.50612.7
el |.050 [Typ | 1.27 [Typ
E1 |.324 | .350 | 8.230 | 8.89

I \_1 c E1
T

B> |« —AﬁAA |« .016/.012

406/.305

o | ]

910
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28 Pin Skinny DIP
Dim Inches mm
. | D Min_[Max [ Min [ Max
o ;
A [.130 3.302
) : A1 |.040 1.016
e S S o SO = s SO o~ S S s SO e ST~ T S0 5 B [.016 |.020 | 0.406 |.457
. B1 |.045 | .055 | 1.143 |1.397
D [1.345[1.355 [34.163| 3.442
) ¢ + (b E |.300|.325| 7.62 |8.255
el [.100 | Typ | 254 |Typ
S |.020 |.030 |.508 |.762
o

g

Y Y N e e T e T e T Y

<— E—>

>I;S B->H< B)»l |< >| e1|<
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Jmmos:

IMS 1605: 64K x 1

IMS 1625: 16K x 4

IMS 1629: 16K x 4 with Output Enable
IMS 1626/7: 16K x 4 with Separate 1/Os
IMS 1635: 8K x8

IMS 1695: 8K x9
FEATURES

INMOS' Very High Speed Double Metal CMOS
Advanced Process-1.2 Micron Design Rules
64K Bit Devices

15, 20 and 25 ns Address Access Times

15, 20 and 25 ns Chip Enable Access Times
Fully TTL Compatible

Single +5V £ 10% Operation

Battery Backup Operation - 2V Data Retention,
10p.A typical at 25°C

Packages include: DIP, LCC and SOJ

Military Versions Available

IMS16X5 series
High Performance
Memory Products

Advance Information

DESCRIPTION

The INMOS IMS16X5 series are high speed advanced
64K double layer metal CMOS Static RAMs.

The range features fully static operation requiring no
external clocks or timing strobes, with equal access and
cycletimes. A chip enable function (E) that canbe used to
place the device into a low-power standby mode is avail-
ableonallorganisations. The 8K x 8 organisations provide
an additional Chip Enable for reduced low-power standby
mode. Output Enable (G) is an enhancement on organisa-
tions requiring fast accessto dataand enhanced bus con-
tention control.

Military versions of the 16X5 are also available.

64K x 1

AO H l—Vee

[“—Vss
MEMORY ARRAY
512 COLUMNS
A6
D COLUMN 170 CIRCUITS Q
'COLUMN SELE

PIN NAMES

AD A12 ADDRESslNPUTS

16K X 4 (Separate Inputs and Outputs)
A0 1

[*—Vce
*—Vss
MEMORY ARRAY

512 COLUMNS

193713S MOY

COLUMN VO

mi
-

High impedance outputs|
/dunng write mode

I
&

o g
LJ

-
1
T = wem ey
1
[

16K x 4 (Without and with Output Enable) 8Kx8/8Kx9
A0 B ::¥CC A0 :g B ::\\//ss
E] ss =
g MEMORY ARRAY 2| | M Rowe "
7 128 ROWS = 512 COLUMNS
m 512 COLUMNS )
g A6 ||
/04
10, H _cowmnio |
1
NWHWHN NN
I/O4
/Og
VOg -
VBI’S'OHS
E
:I/\mh Output Enable
W ‘ersion —_—
Lo
November 1989 112
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21 Electrical specifications

2.1.1 Absolute maximum ratings’

Symbol | Parameter Min Max Unit
Vss Value on relative pin -2.0 7.0 \
Voltage on /0 —1.0 | Vec+05 ]| V
Ta Temperature under bias [ —55 125 °C | (One output at a time, one second duration).
Storage temperature —-65 150 °C
Power dissipation 1 w
DC output current 25 mA

2.1.2 DC qgperating conditions

Symbol | Parameter Min | Typ Max Units Notes

Vee Supply Voltage 45 | 5.0 55 Vv

Vss Supply Voltage 0 0 0 \

Viy Input Logic ‘1’ Voltage 2.0 Vec +05 (- V All inputs

Vi Input Logic ‘0’ Voltage -0.5* 0.8 \% All inputs

Ta Ambient Operating Temperature 0 70 °C | 400 linear ft/min air flow

*V.min. = —3.0V for pulse width <10ns, note b

213 DC electrical characteristics (0°C < Ta < 70°C)(Vee = 5.0V = 10%)?

For suffixes refer to section 2.1.7.

Symbol | Parameter Min | Max | Units | Notes

lcet Average Vec Power Supply 100 | MA | tavav = tavav(min).
Current

lec2 Vce Power Supply Current 40 | mA [E; > VyorEs <V Al
(Standby, Stable TTL Input other inputs at Viy < Vi or
Levels) > V.

lccs Vcc Power Supply Current 2 mA | E; > (Vec — 0.2V) or E; <
(Standby, Stable CMOS In- 0.2V. Al other inputs at
put Levels) ViN< 0.20r > (Vee —0.2V.

Icca Ve Power Supply Current 25 | mA |Ey > (Voo —-0.2V) or E; <
(Standby, Cycling CMOS In- 0.2V. Inputs cycling at Viy <
put Levels) 0.2 or > (Vgc — 0.2V.

Ik Input Leakage Current (any +1 pA | Ve = max. Vi = Vss to
input) Vee-

lotk Off State Output Leakage +5 pA | Vec = max. Viy = Vgs to
Current Vee-

Vou Output Logic ‘1" Voltage 24 \ lon = —4mA.

VoL Output Logic ‘0" Voltage 0.4 \ loL = 8mA.

18tresses greater than those listed 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 reliability.
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21.4 AC test condition

Input pulse levels Vgs 10 3.0V

Input rise and fall times 5ns

Input and output timing reference levels 1.5V

Output load see figure 2.1

5V
4800
110 (Dour)
2550 T 30pF (including scope and fixture)
Figure 2.1 Output load
215 Capacitance®
Symbol Parameter Min | Max | Units Conditions

Cin Input capacitance 5 pF | AV =0 to 3.0V
Cour | Output capacitance 7 pF | AV =0 to 3.0V

216 Recommended AC operating conditions (0°C < Ta < 70°C)(Vee = 5.0V £ 10%)

Read cycle?

Symbol 16X5-15 16X5-20 16X5-25
No. [ Stand. Alt. | Parameter min | max | min | max | min | max | Units | Notes*
1 te1Lav tacs | Chip Enable Access Time 15 20 25 ns
2 teanav | tacs | Chip Enable Access Time 15 20 25 ns
3 tavav tre | Read Cycle Time 15 20 25 ns c
4 tavav tan | Address Access Time 15 20 25 ns d
5 taLav toe | O/P Enable to Data Valid 8 10 10 ns
6 taxax toy | O/P Hold After Add’s Ch'ge 3 3 3 ns
7 tenax' | tiz | Chip Enable to O/P Active 8 8 10 ns
8 te1Haz tyz | Chip Disable to O/P inactive 8 10 10 ns £
<] tesnaz | iz | Chip Enable to O/P Active 8 10 10 ns
10 | teatoz tyz | Chip Disable to O/P Inactive 8 10 10 ns fi
11 | teLox tiz | O/P Enable to O/P Active 3 3 3 ns
12 | tgHaz tyz | O/P Disable to O/P Inactive 8 10 10 ns f.i
13 | terucen | teu | Chip Enable to Power Up 0 0 0 ns j
14 | tgsucer | teo | Chip Disable to Power Down 15 20 25 ns i
15 teamicen | teu Chip Enable to Power Up 0 0 -0 ns i
16 | teauiccr | teo | Chip Disable to Power down 15 20 25 ns j
17 tr 1/P Rise and Fall Times 50 50 50 ns e,

* Refer to section 2.1.7.
' Terox is always greater than Tepaz
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3 tavav \

N
ADDRESS ) )I(
< 4 tavav o

6 taxax )

1/0 (Data Out) * OUTPUT VALID

Figure 2.2 Read cycle 15¢

. 3 tavav
ADDRESS *
1 tenav
_ — 7 teqox
E1
s 8 te1Haz
10 tearaz
E2 2 teanav
9 teaHox
12 teHoz
1< Stalav
G J
< 14 terhiceL
1 tawax ~ 16 teauiceL
1/0 (Data Out) J’ OUTPUT VALID

13 tesuicen
15 teanicen

Figure 2.3 Read cycle 2°
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Write cycle 1: W controlleds:"

Symbol 16X5-15 | 16X5-20 | 16X5-25
No. | Stand. | Alt. | Parameter min [ max | min [ max | min | max | Uriis | Notes*
18 | tavav twec | Write Cycle Time 15 20 25 ns
19 | twwwn | twp | Write Pulse Width 12 15 20 ns
20 | teqwn | tcw | Chip Enable 1 to End of Write | 12 15 20 ns
21 | teauwn | tcw | Chip Enable 2 to End of Write | 12 15 20 ns
22 | tovwn | tow | Data Setup to End of Write 10 12 15 ns
23 | twuox | ton | Data Hold after End of Write | 0 0 0 ns
24 | tavwn | taw | Address Setup to End of | 15 15 20 ns
Write
25 | tavwL | tas | Address Setup to Start of | 0 0 0 ns
Write
26 | twuax | twr | Add's Hold After End of Write | 0 0 0 ns
27 | twaz | twz V\tl)rllte Enable to Output Dis- [ 0 8 o010 ] 0 | 10 ns f
able
28 | twuox | tow | Output Active after End of | 0 0 0 ns ij
Write
Write cycle 2: E1 or E2 controlled®"
Symbol 16X5-15 16X5-20 16X5-25
No. | Stand. | Alt. | Parameter min [ max | min | max | min [ max | Units | Notes*
29 | tavav twc | Write Cycle Time 15 20 25 ns
30 | twmiwein | twp | Write Pulse Width 12 15 20 ns
31 | tesesn | téw | Chip Enable 1 to End of Write | 12 15 20 ns
32 | teaneat | tow | Chip Enable 2 to End of Write | 12 15 20 ns
33 | tove tow | Data Setup to End of Write 10 12 15 ns
34 | teswpx | tow | Data Hold after End of Write | 0 0 0 ns
35 | tavetH taw xidress Setup to End of | 15 15 20 ns
rite
36 | teinax | twn | Address Hold after End of | O 0 0 ns
Write
37 | taven tas | Address Setup to Start of | 0 0 0 ns
Write
38 | twaz twz | Write Enable to Output Dis- | 0 8 0 10 0 10 ns fj
able

* Refer to section 2.1.7.

217

Notes

Note a: Igg is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

Note b: This parameter is sampled and not 100% tested.

Note c: For Read Cycle 1 and 2, W is high for entire cycle.

Note d: Device is continually selected, E1 low G low and E2 high.

Note e: Measured between Vy_ max. and Viy min.

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E1, E2, G and W must transition between V4 to Vi or Vi to Vyy in a monotonic fashion.

Note h: E1 or W must be > Vyy or E2 must be < V“_ during address transitions.

Note I: If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per 10us from Vpg to Vg min.
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1 18 tavav .
ADDRESS ' ADDRESS VALID
20 tenwn
E1
21 teown |
E2
24 tavwi - 26 twhax
25 tavwe 19 twiwn
W L / -
22 tovwn
> 23 twhpx
1/0 (Data In) DATA VALID
L&WL_QZ_> 28 twiax
110 (Data out) HIGH IMPEDANCE
Figure 2.4 WRITE CYCLE 1
29 tavav
ADDRESS ) ADDRESS VALID
. 31 tetEn
—_ /—'_—_
E1
> =37 taveaL
E2 32 tegneal
| 35 tavei > '4- 36 teinax
I 30 twietH )
W -/
33 tovetn
> 34 te1npx
/O (Data In) DATA VALID
. 38twioz |
/0 (Data Out) HIGH IMPEDANCE
Figure 2.5 WRITE CYCLE 2
6/12
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2.1.8 Power distribution

Recommended power distribution schemes combine proper power trace layout and placement of decoupling
capacitors to maintain the wide operating margins of the IMS 16X5 series. The impedance in the decoupling
path from the Ve power pin through the decoupling capacitor to the ground pin should be kept to a minimum.
The impedance of this path is determined by the series impedance of the power line inductance and the
inductance/reactance of the decoupling capacitor.

Current transients associated with the operation of high speed memories have very high frequency compo-
nents, so line inductance is the dominating factor. To reduce the line inductance, the power trace and ground
trace should be gridded or provided by separate power planes. The decoupling capacitor supplies energy for
high frequency current transients and should be located as near the memory as possible, with the shortest
lead lengths practical. The high frequency decoupling capacitor should have a minimum value of 0.1xF and
be placed between the rows of memory devices in the array. A larger tantalum capacitor for low frquency
current transients should be placed near the memory board edge connection where the power traces meet
the backplane power distribution system. These larger capacitors provide bulk energy storage to prevent
voltage drop due to the main supply being located off the memory board and at the end of a long inductive
path. The ground grid of the memory array should extend to the TTL driver periphery circuit. This will provide
a solid ground reference for the drivers and prevent loss of operating margin due to differential ground noise.

2.1.9 Termination

Trace lines on a memory board in the array look to TTL driver signals like low impedance, unterminated
transmission lines. In order to reduce or eliminate the reflections of the TTL signals propagating down the
line, especially low going TTL signals, line termination is recommended. The termination may be either series
or parallel.

The recommended series termination technique uses no DC current and a minimum number of components.
This is accomplished by placing a series resistor in the signal line at the output of the TTL driver to dampen
the reflection on the line. The termination resistor should be placed as close to the driver package as possible.
The line should be kept short by placing the driver-termination combination close to the memory array.

Some experimentation will have to be done to find the proper value to use for the series termination to
minimise reflections, but generally a series resistor in the 10 to 3302 range will be required. Because the
characteristic impedance of each layout will be different, it is necessary to select the proper value of this
resistor by trial and error. A resistor of predetermined value may not properly terminate the transmission line.

Proper power distribution techniques, including adequate use of decoupling capacitors, and proper termination
of TTL drive outputs are some of the most important yet basic guidelines that need to be followed when
designing and building a memory board. The guidelines are intended to maintain the operating margins
of all devices on the memory board by providing a quiet environment free of noise spikes, undershoot, and
excessive ringing. It is wise to verify signal fidelity by observation utilizing a wideband oscilloscope and probe.

72
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- DEVICE
CAPACITOR
@
A
Vee
Vss

Figure 2.6 Grid showing decoupling capacitors

2.1.10 Data retention (low power versions only)(0°C < Ta < 70°C)

Symbol | Parameter Min | Typ(25°C) | Max | Units | Notes*

Vbr Data Retention Voltage | 2.0 \ Vin £0.2Vor > (Vee—0.2V)E >
(Vcc — 0.2V)

lccori Data Retention Current 15 100 pA | Vec = 3.0V

lccorz Data Retention Current 10 70 pA | Vo =2.0V

tenveeL Deselect Time (tcpr) 0 ns jk

tvccneL | Recovery Time (tg) tre ns |k (tac = Read Cycle Time)

* Refer to section 2.1.7.

DATA RETENTION MODE
Vee 45V Vpr > 2V Lasv
tcon fe—> tr
E ¥ E> (Vor—0.2V)

Figure 2.7 Data retention
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22 Packaging information
221 Pin-outs and packages
Chip carrier
[&]
DIP Qe soJ
Ay 10 022 Vee ° Ay 10 D24 Vco
A 20 021 A A; 21 023 A
As 30 020 As As 3 020 A As 300 022 As
As 40 019 As As 4 019 As As 40 021 As
As 50 018 A; As 5 018 Ay As 50 020 A;
Ayo 60 017 Ag Ao 6 D17 A A 60 019 NC
Az 7L 016 Ay A 7 D16 A NC 70 018 Ay
Ay 80 015 Aqa Ay 8 15 Az A2 80 017 Aqy
Q 9C D14 Ass Q9 j14A15 Ay 90 016 Aqa
W 100 013 D Q100 015 Ass
Vss 110 012 E W 110 D14 D
S: ﬁ‘('_) Vss 120 313E
[z gwao
>
Figure 2.8 64K x 1 pin configuration
Chip carrier
DIP g;{>8£ S0J
- -
As 1[0 022 Veo ° As 10 N24 Vee
As 20 021 Ag As 20 023 Ay
A; 30 020 A A7 3 D20 A A; 30 22 A
As 40 019 A, As 4 019 Az As 4L 021 A,
A 50 018 A Ag 5 118 Ay As 50 120 A,
Ao 60 017 Ao Aw 6 017 Ao Aw 6L 019 Ao
Ay 70 16 1/0, An 7 016 1/01 A, 70 018 NC
A 80 H151/0, Az 8 0151/02 Ay, 80 h171/0,
Az 9L 014 /03 Az 9 D0141/0s A, of h16 1/0,
E 100 013 1/04 E 100 0151/0;
Vgs 110 012 W mgmpuEs NC 110 114 1/04
or am Vss 120 D13 W
W o» ; <~
=g

Figure 2.9 16K x 4 pin configuration
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Chip carrier
[$]
DIP and SOJ Loos<
Z2Z2
T MOAN-~N N
As 1 E 024 Voo °
As 20 123 As As 4 026 NC
A; 30 122 A3z A; § 125 As
As 4T N21 A, - Ag 6 024 A;
Ay 50 120 Ay Ay 7 123 Ay
Ay 60 019 Ag Apw 8 122 Ay
Ay 70 018 NC A 9 b21 Ao
Az 80 117 1/04 Az 10 120 1/04
Ay 90 n16 1/02 Az 11 119 1/0.
E 100 0151/03 E12 118 1/0;
G110 014 1/04
Vss 120 13W oYL en
(72} g
IOS"%BE\’
Figure 2.10 16K x 4 (with output enable) pin configuration
Chip tarrier
DIP and SOJ Qo
T <N<i-<?>:
Ay 10 028 Ve . ™ N~ NN
A; 20 027 Aya
Az 30 026 A2 A; 4 L 126 Arz
As 40 25 Aqy A 5 025 Agq
As 50 024 Ao As 6 124 Aqo
As 60 123 Ag As 7 23 Ag
As 70 H22 Dy A; 8 (22 D,
A; 8L 021 D3 As O 021 Dy
As 90 020 Q4 D, 10 D20 Q4
Dy 100 019 Qs D, 11 _ D19 Q3
D2 110 P18 Q. E 12 18 Q2
E; 120 017 Q,
Bt ey o¥ & or
ss 140 15 Ex |(9>‘(3||.ﬂ'|§o"

10/12

Figure 2.11 16K x 4 (with separate Inputs and Outputs) pin configuration
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Chip carrier
DIP and SOJ Q
- R .
w
- £<gg=By
NC 10 028 Vee TON~® OO
AAZ 20 ]27W / °
7 30 N26 E, As 50 29 A
A 40 h25 Ag As 60 28 Ag
As 50 024 Ag A, 700 127 A1
A, 60 023 Ay A; 80 126 NC
As 70 022 G Az 90 025G
ﬁz gE gg:) éw A, 100 024 Aso
1 1 Ao 110 023 E
Ao 100 1019 1/0s ) NCO 120 ]gg F/ba
1/0, 110 018 1/0; 1/01 130 0211/07
|/02 120 ni7 I/Os
1/05 130 116 1/0s foersas
Vss 14 015 1/04 :zgszzﬁ
Q2222929
Figure 2.12 8K x 8 pin configuration
Chip carrier
DIP and SOJ o
w O o
Foo>I3u
/ << % % o lv—o
A4 1 JZBVCC TON~M O™
As 20 o7 W /D_D_D_D_ELELD_
As 3L 126 E, As 500 ® 29 A
A; 40 N25 A, Ay 60 oA
As 50 024 Ay As 700 127 Ao
Ay 60 123 A Ay 80 026 NC
A 70 022 G A 90 025G
211 SE 3:2} %3 A1 100 124 Ag
12 1 Az 110 E
1/0; 100 019 1/0q |/c'>f 120 ggg F/b9
1/02 110 118 1/Og 1/0, 130 211/0g
/05 120 117 1/O7
1/0s 130 116 1/06 ShoerRDeS
Ves 140 115 1/0s PSR
SSHSSSS
SIS

Figure 2.13 8K x 9 pin configuration
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2.3 Or4ering information

Device | Speed | Part Number
15ns | IMS1605z-15
IMS1605 | 20ns | IMS1605z-20
25ns | IMS1605z—25
15ns | IMS1625z-15
IMS1625 | 20ns | IMS1625z-20
25ns | IMS1625z-25
15ns | IMS1629z-15
IMS1629 | 20ns | IMS1629z~20
25ns | IMS1629z-25
15ns | IMS1626z~15
IMS1626 | 20ns | IMS16262z—20
25ns | IMS1626z—25
15ns | IMS1627z-15
IMS1627 | 20ns | IMS1627z-20
25ns | IMS1627z-25
15ns | IMS1635z-15
IMS1635 | 20ns | IMS1635z-20
25ns | IMS1635z—25
15ns | IMS1695z-15
IMS1695 | 20ns | IMS1695z-20
25ns | IMS1695z-25

Where z refers to packages P, S, E, or W. See also Appendix D.
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CMOS

High Performance
256K x 1 Static RAM

INMOS’

FEATURES DESCRIPTION
» INMOS' Very High Speed CMOS The INMOS IMS1800 is a high performance 256Kx1
+ Advanced Process - 1.2 Micron Design Rules CMOS Static RAM. The IMS1800 provides maximum
« 256K x 1 Bit Organization density and speed enhancements with the additional
« 25,30, 35 and 45 ns Address Access Times benefits of lower power and superior reliability.
+ 25,30, 35 and 45 ns Chip Enable Access Times The IMS1800 features fully static operation requiring
« Fully TTL Compatible no external clocks or timing strobes, with equal access
+ Separate Data Input and Outputs and cycle times. Additionally, the IMS1800 provides a
= Three-state Output Chip Enable function (E) that can be used to place the
« 24 Pin 300-mil DIP, SOJ and device into a low power standby mode.

28 Pin LCC The IMS1800E is an extended temperature version
» Single +5V + 10% Operation pending military qualification of the IMS1800M.

« Power Down Function

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

AB A7 A8 Vee as

s O 2 V“ec —:‘:
A7 -
» gi b =5 b /)
a0 s s o o [e—Vee
an[Cle oA - le— vss
a7 18 3 A7 o
415 e 17 (3 e b b4 MEMORY ARRAY
:7 E o :: :1‘: — & — Oy . 256 ROWS
w —] a0 024 COLUMNS
w O u(dp s
vis 112 13 E — a2
-1 A13
DIP and SOJ CHIP A S
CARRIER —] a1e
— A T T
137
ooy E W D(Dy) QD!
COLUMN SELECT
PIN NAMES L#%;i#}#l#ggi#g}#
A,-A,, ADDRESSINPUTS | Q DATA OUT - A0 A9 A10 A1 A12 A13 A14 A15 A16 A17
w WRITE ENABLE | Vcc POWER (+5V)
E CHIPENABLE | Vss GROUND W
D DATA INPUT
November 1989 1/9
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ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vss......... -2.0to0 7.0V

*Stresses greater than those listed under "Absolute Maximum Ratings®

VOHAGE ON VO ... 0 BV e e e doues ot s o sy sihr
Temperature Under Bias.. -55° C to 125°C e ot e ot el sovhs of s
Storage Temperature .................... -65° C to 150°C specification is not implied. E: to at rating
Power Dissipation 1w conditions for extended periods may affect reliability.
DC Qutput Current 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS
SYMBOL| PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \
Vss Supply Voltage 0 0 0 A
ViH Input Logic "1" Voltage 2.0 +0.5 \ All inputs
Vi Input Logic "0" Voltage 05" 0.8 \" All inputs
Ta Ambient Operating Temperature 0 70 °C
*ViL min = -8.0V for pulse width <10ns, note b
DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vec=5.0V £ 10%)a
SYMBOL PARAMETER MIN | MAX| UNITS NOTES
Vce Power !
lec gﬁg‘;)g,%uﬁcemow 120 | mA  |tAVAV = tAVAV (min)
lcc2 Vcec Power Supply Current 30 mA | E> V. All other inputs at
(Standby,Stable 1 TL Input Levels) VINS ViL or 2 VH
loca Vcc Power Supply Current 10 mA | E2 (Vcec - 0.2V). All other inputs at
(Standby, Stable CMOS Input Levels) Vin< 0.2 or 2 (Vee-0.2V)
locs | Ycc Power Supply Current 15 mA | E2 (Vcc-0.2V). Inputs cycling at
(Standby, Cycling CMOS Input Levels) VINS 0.2 or 2 (Vec-0.2V)
+1 pA | Vee = max
Ik Input Leakage Current (Any Input) VIN = Vss to Vee
+10 Vece = max
loLk Off State Output Leakage Current A ViN = Vss to Vee
Vou | Output Logic "1" Voltage 24 V| lon=-4mA
VoL Output Logic "0" Voltage 0.4 v loL = 8mA

AC TEST CONDITIONS

Input Pulse Levels .........ccuemvrcmrreinnne
Input Rise and Fall Times .
Input and Output Timing Reference Levels..1.5V
Output Load See Figure 1

CAPACITANCE® (Ta=25°C, =1.0 MHZ)

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

SYMBOL PARAMETER MAX | UNITS [CONDITIONS
CIN Input Capacitance 4 pF | AV=0to3V
Coutr | Output Capacitance| 4 pF | AV=0to3V

Note b: This parameter is sampled and not 100% tested.

2/9
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RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V +10%)

READ CYCLE?®
Ms Ms Ms ms | Y|N
1800- | 1800- 1800- 1800- :‘ 2
SYMBOL PARAMETER 25 30 35 45 TlEe
No | Stan'd Alt. MIN [MAX [MIN [MAX [MIN (MAX|MIN [MAX| S | S
1 [tELQV |t ACS |Chip Enable Access Time 25 30 35 45 | ns
2 [tAVAV | tRC |Read Cycle Time 25 30 35 45 ns|c
3 [tAvaVv |t aa |Address Access Time 25 30 35 45 | ns|d
4 |tAXQX [t oy |O/P Hold After Addr's Ch'ge 3 3 3 3 ns
5 [tELQX |tz [Chip Enable to O/P Active 3 3 3 3 ns
6 |tEHQZ | t 4z [Chip Disable to O/P Inactive 0 |20 {0 [20 |0 |20 |0 |20 | ns|fi
7 |tELIcCH t PU | Chip Enable to Power Up 0 0 0 0 ns| i
8 [tEeLiccy tPD |Chip Enable to Power Down 30 30 30 30| ns| j
B t T |Input Rise and Fall Times 50 50 50 50| ns| ej
Note c: For READ CYCLE 1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL max and Vi1 min.
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vix to Vi or ViL to Vi1 in @ monotonic fashion.
Note j:  Parameter guaranteed but not tested.
READ CYCLE 1°¢
21AVAV —»
ADDRESS I ( * —l
le————3avav
[——— 4 taxax —]
Q (Data Out) I DATA VALID |
READ CYCLE 2°
’ 1tELQV I
€ T /I
l¢—— 5tELOX — 6 EHQZ
Q (Data Out) HIGH IMPEDANCE @XXXXX: DATAVALID
|<——» 7ELICCH
ACTIVE 8EHICCL
1cc STANDBY 1

3/9
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RECOMMENDED AC OPERATING CONDITIONS (0°C< Ta< 70;C) (Voc = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLED®"

U |N

IMS IMS IMS IMS N |O

SYMBOL 1800- 1800- | 1800- | 1800- |1 |T

PARAMETEH 25 30 35 45 T |E

No|Stan'd | Al MIN | MAX | MIN [MAX {MIN [MAX|MIN|MAX] S | S
9 [tavav [twc |Write Cycle Time 25 30 35 45 ns
10|twLWH | twp |Write Pulse Width 20 25 30 40 ns
11|teLwH |tcow [Chip Enable to End of Write - 20 25 30 40 ns
12 |tDVWH | tpw | Data Setup to End of Write 10 12 15 20 ns
13 |twHDX | tpH |Data Hold after End of Write 0 0 0 0 ns
141tAVWH | t AW |Address Setup to End of Write 20 25 30 40 ns
15 |[tAVWL | t AS | Address Setup to Start of Write 0 0 0 0 ns
16 [tWHAX | twr |Address Hold after End of Write 2 2 0 0 ns

17]wLQz | twz |Write Enable to Output Disable 0|10 | 0 |10 | 0|20 | 0|20 [ns | f,

18| tWHQX | tow | Output Active After End of Write 5 5 5 5 ns | |

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vi or Vi to Vi in a monotonic fashion.
Note h: E, or W must be > Vi1 during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high imBedance state.
Note j:  Parameter guaranteed but not tested.

WRITE CYCLE 2: E1 OR E2 CONTROLLED®!

ADDRESS

mj

w

D (DATA IN)

Q (DATAOUT) |

4/9

1< 9tAVAV

44— 11 tELWH——— P

| 14 tAVWH > 4—P] 16 tWHAX
le— 15 tAVWL — oy
<— 10tWLWH—pf——F——
j} AN /
12
1DVWH
—» 13 tWHDX
I DATA VALID
17IWLQZ (@ 18 tWHQX
DATA UNDEFINED HIGH IMPEDANCE
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RECOMMENDED AC OPERATING CbNDITIONS (0°C < Ta< 70°C) (Vce = 5.0V +10%)
WRITE CYCLE 2: E CONTRCLLEDS:h

UIN
IMS IMS MS ms |n|o
SYMBOL 1800- 1800- | 1800- | 1800- | |
PARAMETER 25 30 35 s |1 |E
No | Stan'd | Alt. MIN [ MAX | MIN [MAX {MIN [MAX[MIN{MAX| S | S
19 [tAVAV |twc |Write Cycle Time 25 30 35 45 ns
201tWLEH |twp Write Pulse Width 20 25 30 40 ns
21|teLeH |tcw |Chip Enable to End of Write 20 o5 30 40 ns
22 |tDVEH | tpw |Data Setup to End of Write 10 12 15 20 ns
23 [tEHDX | tpy |Data Hold after End of Write 0 0 0 0 ns
241tAVEH | t Aw |Address Setup to End of Write 20 25 30 40 ns
25 [tEHAX | tWR |Address Hold after End of Write 2 2 1] ns
26 |tAVEL | tAs |Address Setup to Start of Write 0 0 0 ns
271twLQz | twz | Write Enable to Output Disable ol 10 ol 10 ol 15| o |20 |ns| f,
Note f: Measured +200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between ViH to ViL or ViL to Vix in a monotonic fashion.
Note h: E or W must be > Vix during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 2
————— 19 tAVAV —p
ADDRESS | ) ADDRESS VALID ) |
26 tAVEL —P>
44— 21 tELEH ——— P
E
< 24 tAVEH P€4—»| 25 tEHAX
_ l@—— 20tWLEH — gy
W AN /17117771
22
IDVEH | @— 231EHDX
D (DATAIN) | |
271wWLQz I‘—’
IMPEDANCE
Q (DATA OUT) | HIGH
5/9
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DEVICE OPERATION

The IMS1800 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 18 address inputs (A0 -A17), a
Data In (D) and a Data Out (Q). The /E input controls
device selection as well as active and standby modes.
With /E low, the device is selected and the 18 address
inputs are decoded to select one bit out of 256 Kbits. Read
and Write operations on the memory cell are controlled by
the /W input. With /E high, the device is deselected, the
outputs are disabled and the power consumption is re-
duced to less than one-third of the active mode power with
TTL levels and even lower with CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E < ViL
max. Read access time is measured from either /E going
low or from valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while /E
is low. The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time and
long as /E remains low, the cycle time is equal to the
address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goes low, valid data is at the output at the
specified Chip Enable Access time. If address is not valid
when /E goes low, the timing is as specified in READ
CYCLE 1. Chip Enable access time is not affected by the
duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1800 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twraz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common I/O configuration. Therefore input
data should not be active until tw.az to aviod bus conten-
tion.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by /W going high. Data set-up and hold times are
referenced to the rising edge of /W. When /W goes high
at the end of the cycle with /E active, the output of the
memory becomes active. The data from the memory will
be the same as the input data unless the input data or

6/9
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address changes.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referencedto the rising edge of /E. With/E high the output
remains in the high impedance state.

APPLICATION

It is imperative when designing with any very high speed
memory, such as the IMS1800, thatthe fundemental rules
in regard to memory board layout be followed to ensure
proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1800. The impedance inthe decoupling pathfromthe
power pin through the decoupling capacitor to the ground
pin should be kept to a minimum. The impedance of this
path is determined by the series impedance of the power
line inductance and the inductance and reactance of the
decoupling capacitor.

Currenttransients associated with the operation of any
high speed device have very high frequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the .
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad and be placed between each row of de-
vices in the array. A larger tantalum capacitor of a suffi-
cient value to eliminate low frequency ripple, should be
placed near the memory board edge connection where
the power traces meet the backplane power distribution
system. These larger capacitors provide bulk energy
storage to prevent voltage drop due to the main supply
being located off the memory board and at the end of a
long inductive path. The ground grid of the memory array
should extend to the TTL driver periphery circuit area.
This will provide a solid ground reference for the TTL
drivers and prevent loss of eperating margin of the drivers
due to differential ground noise.




IMS1800

ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns Plastic DIP IMS1800P-25
25ns Ceramic DIP IMS1800S-25
25ns SOJ IMS1800E-25
25ns Ceramic LCC IMS1800W-25
25ns Ceramic LCC IMS1800N-25
30ns Plastic DIP IMS1800P-30
30ns Ceramic DIP IMS1800S-30
30ns SOJ IMS1800E-30
30ns 8eramic tgg IMS1800W-30
30ns eramic LC IMS1800N-30
IMS1800 35ns Plastic DIP IMS1800P-35
35ns Ceramic DIP IMS1800S-35
35ns SOJ IMS1800E-35
35ns Ceramic LCC IMS1800W-35
35ns Ceramic LCC IMS1800N-35
45ns Plastic DIP IMS1800P-45
45ns Ceramic DIP IMS1800S-45
45ns SOJ IMS1800E-45
45ns Ceramic LCC IMS1800W-45
45ns _ Ceramic LCC IMS1800N-45
Type | Package Lead finish

A Formed flat-pack gold

B Formed flat-pack solder

(o} LCcC gold

D Cerdip solder

E Small outline, J-bend solder

G PGA gold

H Small outline, Gull wing solder

J PLCC, J-bend solder

K Sidebraze ceramic DIP solder

N Ceramic LCC solder

P Plastic DIP soider

S Sidebraze ceramic DIP gold

T (Skinny) Flat-pack solder

W | Ceramic LCC gold

Y (Skinny) Flat-pack gold
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IMS1800

PACKAGING INFORMATION

24 Pin Plastic J Leaded Small Outline

l«———— D

0000000000010 Dim e o Tt | MO

N Max
O A |.120|.140 | 3.048| 3.556
B1 |.014|.019| .356 | .483
c |.o10 254
D |.602 |.612 [i5.291{15.545
—I_ E .335 | .347 | 8.509 | 8.814

E1 }.292(.299 |7.417 | 7.595
el .050 | .050 (1.270 [1.270
eA |.262 (.272 |6.655 | 6.909
L .028 [ .036 | .711 | .914

TOO00000o0000

Y !‘——51_’1
TR
»ell< Bt»‘ L L' eA A

24 Pin Plastic Dual-In-Line

e D N Dim |—Inches mm
) Nom | Tol | Nom | Tol

A |.165 4.551
Ny 7N N Y oy Y f=A = A g Y A1 |.045|.025 | 1.143|.635

B .018 | .006 | 0.457 |.152
B1|.060 | .003 | 1.524 |.127
™ + D [1.160|.002 | 29.46 |.05
L £ |.300 |.003 |7.620 |.076
o1 |.100 | 010 | 254 |.254
oA |.325 | .010 |8.255 |.254

T Y Y T e T T A W W R Vo

KA
At \
B->H<- »l L ) elj< l«— eA—>

11 equazl spaces @ ——»

0. 100
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IMS1800

24 Pin Ceramic Dual-In-Line

Inches mm
Dim
Nom | Tol | Nom | Tol
-——————————— —_—>
D A 1.096 |.012 | 2.438|.305
A1 |.035|.015]| .889 |.381
I, L B |.018 [.002 | .457 |.051
B1 |.060 | Typ | 1.524| Max
D [1.20|.012 |30.48 |.305
N _|_ E |[.315|.010 (8.001 |.254
L/ E1 |.295 | .015|7.493 |.381
L J el [.100 [ .010 | 2.54 |.254
° L |.145].020 | 3.683|.508
Y
y A
Y X
L X

A B>|< Bt

0.100

->|e1 |<~

11 equal spaces @
2.54

Al

28 Pin Leadless Chip Carrier

Dim | Inches mm Notes
Nom | Tol | Nom | Tol
A .071 | .007 | 1.803|.178
B1 .025 |.003 | .635 |.076
D .550 {.010 (13.970( .254
E .350 |.010 | 8.890 | .254
el |[.050 |.002 |1.270 | .051
) :\
—]
— l
— —_B1
— A
D + +
—
— el
—]
| swm—
N || 1A

le—E1—>

< [ —>
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NMOSs:

FEATURES

» INMOS' Very High Speed CMOS
« Advanced Process - 1.2 Micron Design Rules
« 64K x 4 Bit Organization
« 25,30, 35 and 45 ns Address Access Times
« 25,30, 35 and 45 ns Chip Enable Access Times
« Fully TTL Compatible
= Common Data Input and Outputs
» Three-state Outputs
« 24 Pin 300-mil DIP, SOJ and
28 Pin LCC
« Single +5V + 10% Operation
« Power Down Function

‘ IMS 1820
CMOS

High Performance
64K x 4 Static RAM

DESCRIPTION

The INMOS IMS1820 is a high performance 64Kx4
CMOS Static RAM. The IMS1820 allows speed enhance-
ments to existing 64K x 4 applications with the additional
benefit of reduced power consumption .

The IMS1820 features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. Additionally, the IMS1820 provides a
Chip Enable function (/E) that can be used to place the
device into a low power standby mode.

The IMS1820E is an extended temperature version
pending military qualification of the IMS1820M.

PIN CONFIGURATION

A7 A6 NCVcecNC.

LOGIC SYMBOL

as 1 24 g Vee
Y- AS —
wi  zOw ]
A [ 2111 A —A2
AO[T]s 20 |1 A2 —as
= = Eh
A3 Z :-‘} Mo, - :i
A4 o 16 I W2 —ar
AS {10 153105 —] Ae
E " 14 E w0y — As
Vis 42 13 w — ar0
-
DIP and SOJ CHIP — A
CARRIER —ane
—1 A1s
it
E
PIN NAMES
A,- A, ADDRESS INPUTS | Vcc POWER (+5V)
w WRITEENABLE | Vss  GROUND
1/0-VO DATA INJOUT
E CHIP ENABLE
November 1989

BLOCK DIAGRAM

20 1
je—Vec
M L— Vss
" Az
MEMORY ARRAY
2 » Kigod 256 ROWS
A 1024 COLUMNS
AS
As
” AT 1
vo, — CcowmN Vo
Vo, wRUT
- DATA COLUMN SELECT
10 cn
Vo,

AB A9 A10 A1t A12 A13 AT4 ATS
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IMS1820

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vss......... -2.0t0 7.0V

Voltage on l/O........coceuevecirinenns -1.0 to (Veec+0.5V)
Temperature Under Bias................ -55° C to 125°C
Storage Temperature .........ccceueus -65° C to 150°C

*Stresses greater than 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 il

d d in the op of this

specification is not implied. Exposure to absolute maximum rating

Power Dissipation 1w conditions for extended periods may affect reliability.
DC Output Current 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 55 \
Vss Supply Voltage 0 0 1} Vv
Vi Input Logic "1" Voltage 2.0 Vee + 0.5 \ All inputs
Vi Input Logic "0" Voltage -05* 0.8 \' All inputs
Ta Ambient Operating Temperature 0 70 °C 400 linear ft/min air flow|

* VIL min = -3.0V for pulse width < 10ns, note b

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc= 5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES

Average Vcc Power .

Icct Supply Current 120 | mA |tAVAV = tavAv (min)

lcca Vce Power Supply Current 30 mA | E1> Vi or E2<VIL. All other inputs at
(Standby,Stable TTL Input Levels) VINS VIL or 2 VH

lcca Vce Power Supply Current 10 mA |E1 > (Vec - 0.2V) or E2 < 0.2V. All oth-
(Standby, Stable CMOS Input Levels) er inputsat ViN< 0.2 or 2 (Vcc - 0.2V)

locs | Vo Power Supply Current 15 mA | E1> (Vee-0.2V) or E2<0.2V. Inputs
(Standby, Cycling CMOS Input Levels) cyclingat Vin < 0.2 or > (Vec - 0.2V)

+1 pA | Vee =max

lik Input Leakage Current (Any Input) ViN = Vss fo Ve

lotk Off State Output Leakage Current 10| pA gﬁf:\;z:);o Vee

Vou | Output Logic "1" Voltage 24 V. llon=-4mA

Vou Output Logic "0" Voltage 04 v loL = 8mA

C TEST CONDITIONS

Input Pulse LeVels ............ovvveeveeerren.
Input Rise and Fall Times
Input and Output Timing Reference Levels..1.5V

Note a: Icc is dependent on output loading and cycle rate, the specified values are obtained with the outputs unloaded.

FIGURE 1. OUTPUT LOAD 5,y

Output Load ......ceceeervivcnirneeccnennn. See Figure 1
CAPACITANCEP (Ta=25°C, f=1.0 MHZ)
SYMBOL| PARAMETER | MAX |UNITS|CONDITIONS
CIN Input Capacitance 4 pF | AV=0to3V
Coutr | Output Capacitance| 4 pF [AV=0to3V

Note b: This parameter is sampled and not 100% tested

2/9

130

480Q

110

30pF
INCLUDING
COPE AND

FIXTURE)

255Q




IMS1820

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc =5.0V +10%)

READ CYCLES®
IMS MS iMs Ms : N
1820- 1820- 1820- 1820- | U g
SYMBOL PARAMETER 25 30 35 2 _1rle
No| Stan'd Alt. MIN [MAX |MIN |MAX |MIN |MAX|MIN [MAX| S |s
1 |TELQV  [tACS [Chip Enable Access Time 25 30 35 45| S
2 | tAVAV  |tRC |Read Cycle Time 25 30 35 45 ns| ¢
3 | tAVQV |taA |Address Access Time 25 30 35 45| s d
4 | tAXQX |[toH |O/P Hold After Addr's Ch'ge 3 3 3 3 ns
5 |tELOX |tiz |Chip Enable to O/P Active 3 3 3 3 ns
6 | tEHQZ |tHz |Chip DisabletoO/P Inactive | 0| 12| 0|15 |0 [15| 0|20 | ns| fj
7 | tELICCH [tPU | Chip Enable to Power Up 0 0 0 0 ns j
8 | teHiccL|tPD | Chip Enable to Power Down 30 30 30 30| ns|
tT |Input Rise and Fall Times 50 50 50 50| ns|ej
Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected; E low. '
Note e: Measured between Vi max and Vi1 min.
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vit or ViL to ViH in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°¢
21AVAV >
ADDRESS | y * ]
31AvaQv >
. I—— 4 taxax —]
Q (Data Out) I DATA VALID —I
READ CYCLE 2°
11ELQV |
£ ¥ I
l4———stEtax ———») 6 EEHQZ
Q (Data Out) HIGH IMPEDANCE DATA VALID
l‘—’ 7ELICCH M
ACTIVE 8 EHICCL
icc STANDBY A
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IMS1

820

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Ve = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLED®"*

UIN
IMS IMS IMS IMS N|o
SYMBOL 1820- 1820- 1820- 1820- 1 T
PARAMETER 25 30 35 45 T|E
No | Stan'd | Alt. . miN [max| MIN[mMAX [vin IvaxIvinImax ] S | S
9 |tAvAV |twc |Write Cycle Time 25 30 35 45 ns
10{twLwH | twp |Write Pulse Width 20 25 30 40 ns
11{tELwH |tcw |Chip Enable to End of Write 20 25 30 40 ns
12 |tDVWH | t pw | Data Setup to End of Write 10 12 15 20 ns
13|twHDX | tpy |Data Hold after End of Write 0 0 0 0 ns
14{tAVWH | t AW |Address Setup to End of Write 20 25 30 40 ns
15 [tAVWL | t AS [ Address Setup to Start of Write 0 0 0 0 ns
16 [twHAX | twr |Address Hold after End of Write 2 2 0 0 ns
171twLQz | twz | Write Enable to Output Disable ol 10 ol 10 0l15] 0l20 |ns!ti
18 1 tWHQX | tow |Output Active After End of Write 5 5 5 5 ns| i
Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between ViH to Vit or ViL to ViH in a monotonic fashion.
Note h: E, or W must be > Vin during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
< 9tAVAV >
ADDRESS | ) ]
| ¢————— 11tELWH—— P
|« 14 tAVWH——————— i @—P] 16 tWHAX
le—15 TAVWL — '
_ j{\t 10tWLWH—ppf/——————
W ‘f AN
12
tDVWH
—p 13 tWHDX
D (DATAIN) | DATA VALID ]
17tWLQZ |4—p> 18 tWHQX
Q (DATAOUT) [ DATA UNDEFINED HIGH IMPEDANCE
4/9
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IMS1820

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V +10%)

WRITE CYCLE 2: E CONTROLLEDS:h

UIN
IMS IMS IMS IMS N|o
SYMBOL 1820- 1820- 1820- | 1820- T
PARAMETER 25 30 35 45 T|lE
No| Stan'd | Alt. MIN [MAX | MIN [MAX |MIN [MAX|MIN [MAX | S| S
19[tAVAV [twc |Write Cycle Time 25 30 35 45 ns
20(tWLEH |twp |Write Pulse Width 20 25 30 40 ns
21|teLeH |tow [Chip Enable to End of Write 20 25 30 40 ns
22 |tDVEH | tpw | Data Setup to End of Write 10 12 15 20 ns
23|tEHDX | tpy [Data Hold after End of Write 0 0 0 0 ns
241tAVEH | taw |Address Setup to End of Write 20 25 30 40 ns
25|tEHAX | tWR |Address Hold after End of Write 2 2 0 ns
26 |tAVEL | tAs |Address Setup to Start of Write ns
27| twLQz | twz | Write Enable to Output Disable ol 10 ol10 ol 15| 020 |ns|ij
Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vix to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be 2 ViH during address transitions.
Note i: If W is Jow when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
} WRITE CYCLE 2
i
|
‘ < 19 tAVAV >
1 ADDRESS ADDRESS VALID |
26 tAVEL —¥P]
44— 21 tELEH ——— P
T JE—
! < 24 tAVEH P 4—P| 25 tEHAX
‘ _ @—— 20tWLEH — >
LA ARRRRRRRRRNNNY /777777771
22
IDVEH €— 23tEHDX
D (DATAIN) | |
27 tWLQZ l‘_>
IGH IMPEDANCE
Q (DATA OUT) | H
5/9
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IMS1820

DEVICE OPERATION

The IMS1820 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 16 address inputs (A0 -A15), and
four data I/O lines.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
andthe 16 address inputs are decoded to select one 4 bit
word out of 64K words. Read and Write operations onthe
memory cell are controlled by the /W input. With /E high,
the device is deselected, the output is disabled and the
powerconsumptionis reducedto less thanone-third of the
active mode power with TTL levels and even lower with
CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E < ViL
max. Read access time is measured from either /E going
low or from valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while /E
is low. The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time and
long as /E remains low, the cycle time is equal to the
address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goes low, valid data is at the output at the
specified Chip Enable Access time. If address is not valid
when /E goes low, the timing is as specified in READ
CYCLE 1. Chip Enable access time is not affected by the
duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1820 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twraz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common 1/O configuration. Therefore input
data should not be active until twLaz to aviod bus conten-
tion.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by /W going high. Data set-up and hold times are
referenced to the rising edge of /W. When /W goes high
at the end of the cycle with /E active, the output of the
memory becomes active. The data from the memory will

6/9
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be the same as the input data unless the input data or
address changes.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With/E high the output
remains in the high impedance state.

APPLICATION

It is imperative when designing with any very high speed
memory, such as the IMS1820, that the fundemental rules
in regard to memory board layout be followed to ensure
proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1820. The impedance inthe decoupling path fromthe
power pin through the decoupling capacitor to the ground
pin should be kept to a minimum. The impedance of this
path is determined by the series impedance of the power
line inductance and the inductance and reactance of the
decoupling capacitor.

Current transients associated with the operation of any
high speed device have very high frequency components,
so line inductance is the dominating factor. To reduce the
line inductance, the power trace and ground trace should
be gridded or provided by separate power planes. The
decoupling capacitor supplies energy for high frequency
current transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad and be placed between each row of de-
vices in the array. A larger tantalum capacitor of a suffi-
cient value to eliminate low frequency ripple, should be
placed near the memory board edge connection where
the power traces meet the backplane power distribution
system. These larger capacitors provide bulk energy
storage to prevent voltage drop due to the main supply
being located off the memory hoard and at the end of a
long inductive path. The ground grid of the memory array
should extend to the TTL driver periphery circuit area.
This will provide a solid ground reference for the TTL
drivers and prevent loss of operating margin of the drivers
due to differential ground noise.




IMS1820

ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns Plastic DIP IMS1820P-25
25ns Ceramic DIP IMS1820S-25
25ns SOJ IMS1820E-25
25ns Ceramic LCC IMS1820W-25
25ns Ceramic LCC IMS1820N-25
30ns Plastic DIP IMS1820P-30
30ns Ceramic DIP IMS1820S-30
30ns SoJ IMS1820E-30
30ns Ceramic LCC IMS1820W-30
30ns Ceramic LCC IMS1820N-30
IMS1820 35ns Plastic DIP IMS1820P-35
35ns Ceramic DIP IMS1820S-35
35ns SOJ IMS1820E-35
35ns Ceramic LCC IMS1820W-35
35ns Ceramic LCC IMS1820N-35
45ns Plastic DIP IMS1820P-45
45ns Ceramic DIP IMS1820S-45
45ns SOJ IMS1820E-45
45ns Ceramic LCC IMS1820W-45
45ns Ceramic LCC IMS1820N-45
Type | Package Lead finish

A Formed flat-pack gold

B Formed flat-pack solder

C |LCC gold

D | Cerdip solder

E Small outline, J-bend solder

G PGA gold

H Small outline, Gull wing solder

J PLCC, J-bend solder

K | Sidebraze ceramic DIP solder

N Ceramic LCC solder

P Plastic DIP solder

S | Sidebraze ceramic DIP gold

T (Skinny) Flat-pack solder

W | Ceramic LCC gold

Y (Skinny) Flat-pack gold
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IMS1820

PACKAGING INFORMATION

24 Pin Plastic J Leaded Small Outline

f«———— D

00000000 n00n070nain

OW

_|_

Inches mm

Dim Min [Max | Min | Max Notes
A .120 | .140 | 3.048| 3.556
B1 .014 | .019 | .356 | .483
(o] .010 254

D .602 | .612 [15.291 |15.545
E .335 | .347 |8.509 | 8.814
E1 292 | .299 |7.417 | 7.595
el .050 | .050 {1.270 |1.270
eA |.262 |.272)6.655 | 6.909
L .028 1.036 | .711 | .914

gotbuodoguoooot

> [

»lellw

T

ol

24 Pin Plastic Dual-In-Line

———————————

D _—

(R ST o SRS o S, S, SN SRS o S, SRS o S, 54

N
L/

— —
-
o

\
ﬂéc

4

+

[ W Y T e " e Y e Ve T

B"l I* B ->| el '4—

- ————
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Inches mm
Dim

Nom | Tol [ Nom | Tol

A |.165 4.551
A1 |.045 |.025 | 1.143 | .635
B |.018|.006 | 0.457 | .152
B1 |.060 | .003 | 1.524 | .127
D [1.160|.002 | 29.46 | .05
E |.300 |.003 |7.620 |.076
el |.100 |.010 [ 2.54 |.254
eA |.325 | .010 | 8.255 |.254
Y <— E —>
yA AT




IMS1820

24 Pin Ceramic Dual-In-Line

—I Inches mm
Dim
D Nom | Tol | Nom | Tol
f——————————— —_—
A |.096 |.012 | 2.438].305
A1 }.035|.015 | .889 |.381
R S B |.018|.002 | .457 |.051
B1 |.060 | Typ | 1.524| Max
D |[1.20|.012|30.48 |.305
N E |.315(.010 |8.001 |.254
L/ E1 |.295|.015 |7.493 |.381
el [.100 |.010 | 2.54 |.254
o L |.145).020 | 3.683|.508
y A
L A1
B>|< Bt l«—E1—>]

rl el |l= ‘

11 equal spaces @
2.54
0.100

28 Pin Leadless Chip Carrier

- E —>

Dim Inches mm Notes .
Nom | Tol | Nom | Tol
A .071 |.007 | 1.803|.178
B1 ].025|.003|.635 |.076
D .550 |.010 [13.970] .254
E .350 | .010 | 8.890 | .254
el .050 |.002 | 1.270 | .051
% — ]
(_ )
—
— l
— T
o+ +
—]
— el
=
—] :
\\—ﬂ _J
l«—E —>l >| A I<
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"—I- SGS-THOMSON MK41H66/MK41 H67(N,P)

MICROELECTRONICS

-20/25/35

16K x 1 CMOS STATIC RAM

n 20, 25, AND 35NS ADDRESS ACCESS TIME
= EQUAL ACCESS AND CYCLE TIMES
" w 20-PIN, 300 MIL PLASTIC

» ALL INPUT AND OUTPUT PINS TTL COMPA-
TIBLE, LOW CAPACITANCE, AND PROTEC-
TED AGAINST STATIC DISCHARGE

= 50pa CMOS STANDBY CURRENT (MK41H67)

» HIGH SPEED CHIP SELECT (MK41H66)

= JEDEC STANDARD PINOUT N
DIP-20
(Plastic Package)
TRUTH TABLE (MK41H66)
CS WE Mode DQ Power
H X Deselect | High Z Active
L L [wie [Hghz [ Acve PIN NAMES
L H Read Data Out | Active Ao - A1z - Address WE - Write Enable
X = Don't Care CE - Chip Enable |GND - Ground
(MK41H67) | Voo -+5V
TRUTH TABLE (MK41H67) TS - Chip Select D- Data In
CE WE Mode DQ Power (MK41H66) Q - Data Out
H X De'seled H!gh z Sta_ndby Figure 1 : Pin Connections.
L L Write HighZ | Active
L H Read Data Out| Active
A, 100 e 120 Ve
A, 2[] 119 A,
DESCRIPTION A, 3 O 18 A,
The MK41H66 and MK41H67 feature fully static O 47 A
operation requiring no external clocks or timing A; 4 n
strobes, and equal address access and cycle times. A, 50 —— 673 16 A,
Both require only a single + 5V + 10 percent power A 6] 115 A,
supply. Both devices are fully TTL compatible. s . 14
The MK41H67 has a Chip Enable power down fea- A 7 1 By
ture which automatically reduces power dissipation a s} [113 A,
when the CE pin is brought inactive (high). Standby WE o[ 12 D
power can be further reduced to microwatt levels by
holding the Address and CE pins at full supply rail GND 10 [ 11«

voltages.

The MK41H66 Chip Select pin provides a high
speed chip select access, allowing fast read cycles
despite decoder delays.

October 1989

* CS = MK41H66 ; CE = MK41H67.
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MK41H66/MK41H67(N,P)-20/25/35

The MK41H66 Chip Select pin provides a high
speed chip select access, allowing fast read cycles
despite decoder delays.

OPERATIONS

READ MODE

The MK41H66/7 is in the Read Modé whenever WE

(Write Enable) is high and CE/CS (Chip Ena-
ble/Select) is low, providing a ripple-through access

FIGURE 2. READ-READ-READ-WRITE TIMING

to any one of 16,384 locations in the static storage
array. Valid data will be available at the Data Out-
put pin (Q) within t,, after the last address input
signal is stable, providing that the CE/CS access
time is satisfied. If CE/CS access time is not met,

data access will be measured from the Ilmmng
parameter (tc,) rather than the address. The state
of the Data Output pin is controlled by the CEICS,

and WE control signals. The Q may bein an mdeter-
minate state at tg,, but the Q will always have valid
data at tpa.

AC il

on X X

X : ) *

t e ta——>] I P —
la—1tc, tea—>
CECs 5§ y /
| *I l«—— tacu
tacs le—— to l._l__ ety —>
we k #
___.I tos fe—
—] fon

VALID IN

SN
] ——.Z: VALID OUT

WEZ

< VALID OUT S

READ CYCLE TIMING
AC ELECTRICAL CHARACTERISTICS
(0°C<Tp=70°C) (Vcc = 50 V + 10 percent)

MK41H6X-20|MK41H6X-25MK41H6X-35

SYM| PARAMETER MIN |MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
tac | Read Cycle Time 20 25 35 ns

tan | Address Access Time 20 25 35 ns 1
tc, | Chip Enable to Low-Z (MK41H67) 5 5 5 ns 2
tcL | Chip Select to Low-Z (MK41H66) 5 5 5 ns 2
tca | Chip Enable Access Time (MK41H67) 20 25 35 ns 1
tca | Chip Select Access Time (MK41H66) 10 12 15 ns 1
trcs | Read Command Setup Time 0 0 0 ns

trcy | Read Command Hold Time 0 0 0 ns

toy | Valid Data Out Hold Time 5 5 5 ns 1
tcz | Chip Enable to High-Z (MK41H67) 8 10 13 ns 2
tcz | Chip Select to High-Z (MK41H66) 7 8 10 ns 2
twez | Write Enable to High-Z 8 10 13 ns 2

=0 ISTR-= it
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WRITE MODE

The MK41H66/7 is in the Write Mode whenever the  the latter occurring edge of CE/CS, or WE.
WE and CE/CS inputs are in the low state. CE/CS . _
or WE must be high during address transitions. Ad-  If the output is enabled (CE/CS is low), then WE
dresses must be held valid throughout a write cy-  will return the output to high impedance within
cle_The Write begins with the concurrence of alow  tyg; of its falling edge. Data-In must remain valid
on WE and CE /CS. Therefore, tg is referenced to  tpy after the rising edge of CE/CS or WE.

FIGURE 3. WRITE-WRITE-WRITE-READ TIMING

we we we tac

Ahy ><
| t
_-l [ le— —_—  ——

e t,, ——>]

tow—>1

tos [

_>I 1, on
:

WRITE CYCLE TIMING
AC ELECTRICAL CHARACTERISTICS
(0°C<T,<70°C) (Vcc = 50 V + 10 percent)

MKA41H6X-20MK41H6X-25|MK41H6X-35

SYM| PARAMETER MIN |MAX | MIN |MAX | MIN |MAX | UNITS |NOTES
twe | Write Cycle Time 20 25 35 ns

tas | Address Setup Time 0 0 0 ns

taw | Address Valid to End of Write 16 20 30 ns

tay | Address Hold after End of Write 0 0 0 ns

tcw | Chip Enable/Select to End of Write 18 22 32 ns

twew| Write Enable to End of Write 16 20 30 ns

tps | Data Setup Time 12 14 15 ns

tpy | Data Hold Time 0 0 0 ns

tweL | Write Enable to Low-Z 5 5 5 ns 2

. 310
£y7, S5, THOMSON
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FIGURE 4. DATA RETENTION TIMING

LOW V. DATA RETENTION TIMING (MK41H67)

|<€——— DATA RETENTION MODE ———————

LOW V. DATA RETENTION CHARACTERISTICS

(0°C<T,=<70°C)

SYM PARAMETERS

MAX

Vpr Ve for Data Retention

Vcc (mln)

lccor Data Retention Power Supply Current

50

tcor Chip Deselection to Data Retention Time

tr Operation Recovery Time

STANDBY MODE (MK41H67 Only)

The MK41H67 is in Standby Mode whenever CE is

held at or above V.

FIGURE 5. STANDBY MODE TIMING

lee 50%

STANDBY:

STANDBY MODE
AC ELECTRICAL CHARACTERISTICS

SYM| PARAMETER

(0°C<T,<70°C) (Voc = 50 V + 10 percent)
. MK41H67-20

MK41H67-25

MK41H67-35

MIN

MAX

MIN

MAX

MIN

MAX

UNITS

NOTES

tpp | Chip Enable High to Power Down

20

25

35

ns

tpy | Chip Enable Low to Power Up

ns
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APPLICATION

The MK41H66/7 operates from a 5.0 volt supply. It
is compatible with all standard TTL families on all in-
puts and outputs. The device should share a solid
ground plane with any other devices interfaced with
it, particularly TTL devices. Additionally, because
the outputs can drive rail-to-rail into high impedance
loads, the 41H66/7 can also interface to 5 volt
CMOS on all inputs and outputs. Refer to the nor-
malized performance curves that follow.

Since very high frequency current transients will be
associated*with the operation of the MK41H66/7,
power line inductance must be minimized on the cir-
cuit board power distribution network. Power and
ground trace gridding or separate power planes can

ABSOLUTE MAXIMUM RATINGS*

be employed to reduce line inductance. Additionally,
a high frequency decoupling capacitor should be
placed next to each RAM. The capacitor should be
0.1pF or larger.

Though often times not thought of as such, the
traces on a memory board are basically unter-
minated, low impedance transmission lines. As
such they are subject to signal reflections
manifested as noise, undershoots and excessive
ringing. Series termination in close proximity to the
TTL drivers can improve driver/signal path im-
pedance matching. While experimentation most
often proves to be the only practical approach to
selection of series resistors, values in the range of
10 to 33 ohms often prove most suitable.

Parameter Value Unit
Voltage on any Pin Relative to GND —1.0to +7.0 \]
Ambient Operating Temperature (Ta) 0to+70 °C
Ambient Storage Temperature (plastic) —55 to +125 °C
Ambient Storage Temperature (ceramic) -65 to +150 °C
Total Device Power Dissipation 1 W
Output Current per Pin 50 mA

* Stresses greater than 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 other conditions beyond those indicated in the operational section of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C<T,<70°C)

Symbol Parameter Value Unit | Notes
Min. Typ. Max.
Vee Supply Voltage 45 5.0 5.5 \'/ 3
GND Supply Voltage 0 0 0 Vv
Vi Logic 1 Voltage, All Inputs 2.2 Vec + 1.0 Vv 3
Vi Logic 0 Voltage, All Inputs -0.3 0.8 \ 3,4
DC ELECTRICAL CHARACTERISTICS (0°C < Tp <70°C) (Vgc = 5.0V £ 10 percent)
Symbol Parameter Value Unit [Notes
Min. Typ. Max.
lect Average Power Supply Current 120 mA 5
lccz TTL Standby Current (MK41H67 only) 10 mA 6
lccs CMOS Standby Current (MK41H67 only) 50 pA 7
I Input Leakage Current (any input pin) -1 +1 pA | 8
loL Output Leakage Current (any output pin) -10 +10 pA 9
Vo Output Logic 1 Voltage (lout =— 4mA) 24 \' 3
VoL Output Logic 0 Voltage (lout = + 8mA) 0.4 \'% 3
o7 Ao =
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CAPACITANCE

(To = 25°C, f = 1.0 MH2)
SYM PARAMETER TYP MAX UNITS | NOTES
C, Capacitance on input pins 4 5 pF 10
C, Capacitance on Q pins 8 10 pF 5, 10

NOTES )

1. Measured with load shown in Figure 6(A).

2. Measured with load shown in Figure 6(B).

3. All voltages referenced to GND.

4. V| may undershoot to —2.0 volts for 200ns or less dur-
ing input transitions.

5. Icc1 is measured as the average AC current with Voo
= Ve (max) and with the outputs open circuit. tcycle
= min. duty cycle 100%.

6. CE = V|, All Other Inputs = Don't Care. _

AC TEST CONDITIONS

Inputlevels .............. .o,
Transition Times ...........ccvvevenennennnn.

Input and Output Signal Timing Reference Level

Ambient Temperature .. . .............. ... . ...
VGG s ettt e

FIGURE 6. OUTPUT LOAD CIRCUITS

7.Vgg (max) =CE=Vgg — 03V
GND + 03 V=Ag-Az=V)_ (min) or V|4 (max)
=Ag-A13=Vce —03 V. All Other Inputs = Don’t Care.

8. Input leakage current specifications are valid for all Vi
such that 0 V< VN <Vcc. Measured at Vo = Voo
(max).

9. Output leakage current specifications are valid for all
Vourt such that 0 V<VoyTt<Vce, CE/CS = V)4 and
Vg in valid operating range.

10. Capacitances are sampled and not 100% tested.

..................................... 15V
............................... 0°C to 70°C
......................... 50 V + 10 percent

+50V

5: 470 OHMS

DEVICE
UNDER
TEST

) —— 30 pF*

>
3 240 OHMS
:

* INCLUDES SCOPE AND TEST JIG.

+50V

iE 470 OHMS

DEVICE
UNDER
TEST

_

$ 240 OHMS  —T— 5pF

610

‘77 SGS-THOMSON

MICROELECTRONICS

144



MK41H66/MK41H67(N,P)-20/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

. NORMALIZED CHIP ENABLE ACCESS TIME VS. LOGIC THRESHOLD VOLTAGE VS.
AMBIENT TEMPERATURE V. =5.0V SUPPLY VOLTAGE T,=25°C
13 2
// 19
12 v/ 18 1
)
! s A
" Lo g a2 Y -
- 2]
e Pg g s A
g o g 1
2 ! P g 15 = —
g 1 8 et
Z oo H
A R ]
L 12 (s A
0 gy =
7 L
A oo =1
07—-= 1
-60 -9 -20 20 40 60 80 100 120 4 42 4sa a6 48 52 54 56 6
AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V)
LOGIC THRESHOLD VOLTAGE VS. NORMALIZED ACCESS TIME VS.
AMBIENT TEMPERATURE Vi =5.0V OUTPUT LOADING V=50 V T,=25°C
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“L\ A A
17 \\ .
g et /
Z 16 s ] as y
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E 15 § 3
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§ 14 S 25 >
= 5 /
g z
Z 43
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et
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NORMALIZED SUPPLY CURRENT VS. NORMALIZED SUPPLY CURRENT VS.
SUPPLY VOLTAGE T,=0°C AMBIENT TEMPERATURE V. =5.0V
14 1.2
4 y
13 115
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£ g o 1 N
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NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

NORMALIZED SUPPLY CURRENT VS. NORMALIZED ACCESS TIME VS.
CYCLE TIME V=5.0V T,=25°C SUPPLY VOLTAGE T,=25°C
1 125
?," 12N
097
0.96 115 N
)
094 REERE V\\
3 m ™
[T A S N
3 o 2
E oo g N
8 : 88 095 <
086 09 ~
085 N
oo N
082 o8
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08 075
22 2 30 3 38 42 46 50 4 42 44 46 48 5 52 54 56 58 6
CYCLE FREQUENCY (MHz) SUPPLY VOLTAGE (V)
NORMALIZED SOURCE AND SINK CURRENTS VS. NORMALIZED SOURGE AND SINK CURRENTS VS.
OUTPUT VOLTAGE VOLTAGE V,.=5.0V T,=25°C SUPPLY VOLTAGE T,=25°C
14 2
A 1.
13
12 \ sk : ; /7/
1.1 1 Tsource /
g 1 w 15
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AMBIENT TEMPERATURE V. =5.0V
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g
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|mc| |4mHex| |[N]| |20]

Speed grade

Package Type '
N: Plastic DIP

Device family and
identification number

SGS-THOMSON
prefix
ORDER CODES
Part Number Access Time Package Type Temperature Range
MK41H67N-20 20ns 20 Pin Plastic DIP 0°C to 70°C
MK41H67N-25 25ns 20 Pin Plastic DIP 0°C to 70°C
MK41H67N-35 35ns 20 Pin Plastic DIP 0°C to 70°C
MK41H66N-20 20ns 20 Pin Plastic DIP 0°C to 70°C
MK41H66N-25 25ns 20 Pin Plastic DIP 0°C to 70°C
MK41H66N-35 35ns 20 Pin Plastic DIP 0°C to 70°C
Ly7 SGS-THOMSON 9o
Y/ MICROELECTRONICS
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PACKAGE DESCRIPTION

20 PIN "N" PACKAGE PLASTIC DIP

. mm Inchi’
AR AN AN AN AN & ':1 Dim. in. [Max. Min. [Max. Notes
( A 5.334 210 2
At ]0.381 .015 2
|90 JL O L O I P I O I O I O A l‘.Fr A2 |3.04813.556| .120 | .140
_,lm___ B 10.381|0.533] .015 | .021 3
D B1 | 1.27 |1.778] .050 | .070
. E C 0.203|0.304| .008 | .012 | 3
g i = [orfrsea]roos] ose Lo~
Ll E |7.62|8.255| .300 | .325
E1 |6.096(6.858| .240 | .270
i c el [2.286]2.794] .000 [ .110
| eA | 7.62 |10.16] .300 | .400
- b L |a.048 120
Notes : 1. Overall length includes 010 in flash on either end of the package.
2. Package standoff to be measured per jedec requirements.
3. The maximum limit shall be increased by 003 in when solder lead finish is specified.
10/1
- ST
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E- SGS-THOMSON MK41H68/MK41H69(N,P)

MICROELECTRONICS

-20/25/35

4K x 4 CMOS STATIC RAM

» 20, 25, AND 35ns ADDRESS ACCESS TIME

= EQUAL ACCESS AND CYCLE TIMES

u 20-PIN, 300 MIL PLASTIC

= ALL INPUTS AND OUTPUTS TTL COMPATI-
BLE, LOW CAPACITANCE, AND PROTECTED
AGAINST STATIC DISCHARGE

= 50uA CMOS STANDBY CURRENT (MK41H68)

» TTL STANDBY CURRENT UNAFFECTED BY
ADDRESS ACTIVITY (MK41H868)

= HIGH SPEED CHIP SELECT (MK41He9)

» JEDEC STANDARD PINOUT

TRUTH TABLE (MK41H68)

CE WE Mode DQ Power
H X Deselect | HighZ | Standby
L L Wirite D|N Active
L H Read Dour Active

TRUTH TABLE (MK41H69)

cs WE Mode DQ Power
H X Deselect | HighZ | Active
L L Write D Active
L H Read Dout Active

X : Don't care.

DESCRIPTION

The MK41H68 and MK41H69 feature- fully static
operation requiring no external clocks or timing
strobes, and equal address access and cycle times.
Both require only a single + 5V + 10 percent power
supply. Both devices are fully TTL compatible.

The MK41H68 has a Chip Enable power down fea-
_ ture which automatically reduces power dissipation
when the CE pin is brought inactive (high). Standby
power can be further reduced to microwatt levels by
raising the CE pin to the full Vcc voltage.

The MK41H69 Chip Select pin provides a high
speed chip select access, allowing fast read cycles
despite decoder delays.

October 1989

DIP-20
(Plastic Package)

PIN NAMES
Ao - Ay - Address WE - Write Enable
DQ, - DQ; - Data I/0 GND - Ground
Ve - + 5 Volts

CE - Chip Enable (MK41H68)

CS - Chip Select (MK41H69)

Figure 1 : Pin Connections.

A, 10 120 Ve
A; 2 [ [ 119 A,
A; 301 118 A,
A, al] L1 17 A,
Rs 5EMK41H68/69:|16 Po
A, &[] 115 pa,
A, 70 {114 D,
A, 8L 113 DQ,
* 9] 112 DQ,
GND 10 111 WE

*CS= 41H69 ; CE = 41H68

110
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power can be further reduced to microwatt levels
by raising the CE pin to the full V¢ voltage.

The MK41H69 Chip Select pin provides a high

speed chip select access, allowing fast read cycles
despite decoder delays.

OPERATIONS
READ MODE

The MK41H68/9 is in the Read Mode whenever WE
(Write Enable) is high and CE/CS (Chip Ena-
ble/Select) is low, providing a ripple-through access

FIGURE 2. READ-READ-READ-WRITE TIMING

to data from four of 16,384 locations in the static
storage array. The unique address specified by the
12 Address Inputs defines which one of 4096 nib-
bles of data is to be accessed.

Valid data will be available at the four Data Output
pins within ta, after the last address input signal
is stable, providing that the CE/CS access time is
satisfied. If CE/CS access time is not met, data ac-
cess will be measured from the limiting parameter
(tca) rather than the address. The state of the four
Data I/0 pins is controlled by the CE/CS, and WE
control signals. The data lines may be in an indeter-
minate state at tg,, but the data lines will always
have valid data at ty.

to 1

ra X X

)

'

le— tex—> le—tea —»

—

I

T

.

¥ vauo
0Q, - DQ, £ ‘oot

VALID OUT

VALID IN

READ CYCLE TIMING
AC ELECTRICAL CHARACTERISTICS
(0°C<T,=<70°C) (Vgc = 50 V + 10 percent)

MK41H6X-20]MK41H6X-25|MK41H6X-35

SYM| PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | UNITS | NOTES
trc | Read Cycle Time 20 25 35 ns

taa | Address Access Time 20 25 35 ns 1
tc. | Chip Enable to Low-Z (MK41H68) 7 7 7 ns 2
to. | Chip Select to Low-Z (MK41H69) 5 5 5 ns 2
tca | Chip Enable Access Time (MK41H68) 20 25 35 ns 1
tca | Chip Select Access Time (MK41H69) 10 12 15 ns 1
trcs | Read Command Setup Time 0 0 0 ns

trch | Read Command Hold Time 0 0 0 ns

toy | Valid Data Out Hold Time 5 5 5 ns 1
tcz | Chip Enable to High-Z (MK41H68) 8 10 13 ns 2
tcz | Chip Select to High-Z (MK41H69) 7 8 10 ns 2
twez | Write Enable to High-Z 8 10 13 ns 2

=0 Lz SETHOMEON
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WRITE MODE

The MK41H68/9 is in the Write Mode whenever the
WE and CE/CS inputs are in the low state. CE/CS
or WE must be high during address transitions. Ad-
dresses must be held valid throughout a write cy-
cle. The Write begins with the concurrence of a low
on WE and CE /CS. Therefore, taq is referenced to
the latter occurring edge of CE/CS, or WE.
FIGURE 3. WRITE-WRITE-WRITE-READ TIMING

If the output is enabled (CE/CS is low), then WE
will return the outputs to high impedance within
twez of its falling edge. Care must be taken to avoid
bus contention in this type of operatlon Data-In
must remain valid tpy after the rising edge of
CE/CS or WE.

we

wC

2

taw ————>

aw
— s |le— — tan t
— by s [ty ——>
ceres X Y, .
| .
le——tow——>] ——— tey ————> t—— oy ——

|ty —> 3
—> 'os |€— tos [€— —>| oy |[<—
—f oy |— ton
DQ, - DQ, ‘VALTI\Jl K VALID IN l. VALID IN .l < <VALID OU§
WRITE CYCLE TIMING
AC ELECTRICAL CHARACTERISTICS
(0°C<Tp=<70°C) (Vcc = 50 V + 10 percent)
MK41H6X-20/MK41H6X-25|MK41H6X-35
SYM| PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | UNITS |NOTES
twe | Write Cycle Time 20 25 35 ns
tas | Address Setup Time 0 0 0 ns
taw | Address Valid to End of Write 16 20 30 ns
tay | Address Hold after End of Write 0 0 0 ns
tcw [ Chip Enable/Select to End of Write 18 22 32 ns
twew| Write Enable to End of Write 16 20 30 ns
tps | Data Setup Time 12 14 15 ns
tpy | Data Hold Time 0 ns
tweL | Write Enable to Low-Z "5 ns 2
L7 S THOMSN 0

151



MK41H68/MK41H69(N,P)-20/25/35

FIGURE 4. DATA RETENTION TIMING

LOW V¢ DATA RETENTION TIMING (MK41H68)

[<¢——————— DATA RETENTION MODE ————————

VCC
Voo (MIN - — — — —

LOW V. DATA RETENTION CHARACTERISTICS

152

(0°C<T,=<70°C)

SYM PARAMETERS MIN MAX UNIT NOTES
Vpr V¢ for Data Retention 20 Ve (min) \ 6
lccor Data Retention Power Supply Current —_ 50 LA 6
tcor '| Chip Deselection to Data Retention Time 0 - ns
tr Operation Recovery Time tre — ns

STANDBY MODE (MK41H68 Only)
The MK41H68 is in Standby Mode whenever CE is

held at or above V.

FIGURE 5. STANDBY MODE TIMING

e
| |
teo toy
| l
——————— ACTIVE— — — — — — |-~
Iee 50%
TANC
STANDBY MODE
AC ELECTRICAL CHARACTERISTICS
(0°C<T,=70°C) (Vgc = 50 V + 10 percent)
MK41H68-20MK41H68-25(MK41H68-35

SYM| PARAMETER MIN | MAX | MIN |MAX | MIN [ MAX | UNITS |NOTES

tep | Chip Enable High to Power Down 20 25 35 ns

tey | Chip Enable Low to Power Up 0 0 0 ns

. 410 R
Lyy, 363 THOMSON
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APPLICATION

The MK41H68/9 operates from a 5.0 volt supply. It
is compatible with all standard TTL families on all
inputs and outputs. The device should share a solid
ground plane with any other devices interfaced with
it, particularly TTL devices. Additionally, because
the outputs can drive rail-to-rail into high impedance
loads, the 41H68/9 can also interface to 5 volt CMOS
on all inputs and outputs. Refer to the normalized
performance curves that follow.

Since very high frequency current transients will be
associated with the operation of the MK41H68/9,
power line inductance must be minimized on the
circuit board power distribution network. Power and

ABSOLUTE MAXIMUM RATINGS®

ground trace gridding or separate power planes can
be employed to reduce line inductance. Addition-
ally, a high frequency decoupling capacitor should
be placed next to each RAM. The capacitor should
be 0.1 4F or larger.

Though often times not thought of as such, the
traces on a memory board are basically untermi-
nated, low impedance transmission lines. As such
they are subject to signal reflections manifested as
noise, undershoots and excessive ringing. Series
termination in close proximity to the TTL drivers can
improve driver/signal path impedance matching.
While experimentation most often proves to be the
only practical approach to selection of series resis-
tors, values in the range of 10 to 33 ohms often
prove most suitable.

Voltage on any pinrelative to GND . ....... ... ... ... iiiiiiiiiiiiininnnn.. -10Vto +70 V
Ambient Operating Temperature (Tp) . ...« vvvvetetentnneiiiiiiiiieieinnns 0°C to +70°C
Ambient Storage Temperature (Plastic) ... ..........iiiiiiiiiiniinnennn... —55°C to +125°C
Ambient Storage Temperature (CeramiC) . ..............couiiineeennnnnnnn. —65°C to +150°C
Total Device Power Dissipation. . . ........iuiii ittt ittt ittt e 1 Watt
Output Current Per Pin. . ...ttt it it et e s 50 mA

*Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operatlon of the device at these or other conditions beyond those indicated
in the operational section of this specification is not implied. Exposure to absolute maximum rating conditions for ex-
tended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C<Tp=<70°C)

SYM PARAMETER MIN TYP MAX | UNITS | NOTES

Vee Supply Voltage 45 50 55 \ 3

GND Supply Voltage 0 0 0 \'

ViH Logic 1 Voltage, All Inputs 22 Veet+10| Vv 3

Vi Logic 0 Voltage, All Inputs -03 08 \

DC ELECTRICAL CHARACTERISTICS

(0°C<Tp=<70°C) (Vgc = 50 V + 10 percent)

SYM PARAMETER MIN MAX | UNITS | NOTES

lcet Average Power Supply Current 120 mA

lccz TTL Standby Current (MK41H68 only) 8 mA 5

leea CMOS Standby Current (MK41H68 only) 50 A 6

i Input Leakage Current (Any Input Pin) -1 +1 A 7

loL Output Leakage Current (Any Output Pin) -10 +10 A 8

VoH Output Logic 1 Voltage (Ioyt = —4 mA) 24 \ 3

VoL Output Logic 0 Voltage (loyr = +8 mA) 04 v 3
77, 355 THOMSON
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CAPACITANCE
(Tpo = 25°C, f = 1.0 MH2)
SYM PARAMETER TYP MAX | UNITS | NOTES
C, Capacitance on input pins 4 - 5 pF 9
C, Capacitance on DQ pins 8 10 pF 59
NOTES 6. VoG (max) =CE=Vgg — 03 V, All Other Inputs =

1. Measured with load shown in Figure 6(A).

2. Measured with load shown in Figure 6(B).

3. All voltages referenced to GND.

4. Icc1 is measured as the average AC current with Voo
= Ve (max) and with the outputs open circuit. tcycle
= min. duty cycle 100%.

5. CE = V|, All Other Inputs = Don't Care.

AC TEST CONDITIONS

InputLevels ............ ... o,
Transition Times ............cciviivnennan.

Input and Output Signal Timing Reference Level

Ambient Temperature .. . .....................
Vcc .....................................

FIGURE 6. OUTPUT LOAD CIRCUITS

Don'’t Care.

7. Input leakage current specifications are valid for all Vi
such that 0 V<V|Ny<Vcc. Measured at Vo = Voo
(max).

8. Output leakage current specifications are valid for all
Vourt such that 0 V<VoyTt<Vce, CE/CS = V| and
Vg in valid operating range.

9. Capacitances are sampled and not 100% tested.

...................................... 15V
................................ G°C to 70°C
.......................... 50 V + 10 percent
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<
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DEVICE
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TEST

<
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_1 enp

* INCLUDES SCOPE AND TEST JIG.

+50 V

3
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<
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MK41H68/MK41H69(N,P)-20/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

NORMALIZED SUPPLY CURRENT VS. NORMALIZED SUPPLY CURRENT VS.
SUPPLY VOLTAGE T,=0°C AMBIENT TEMPERATURE V.=5.0V
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MK41H68/MK41H69(N,P)-20/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

LOGIC THRESHOLD VOLTAGE VS. LOGIC THRESHOLD VOLTAGE VS.
AMBIENT TEMPERATURE V.=5.0V SUPPLY VOLTAGE T,=25°C
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MK41H68/MK41H69(N,P)-20/25/35

| mk | | a1Hex |

N

20]

ORDER CODES

Speed grade

Package Type
N: Plastic DIP

Device family and
identification number

SGSTHOMSON
prefix

Part Number Access Time Package Type Temperature Range
MK41H68N-20 20ns 20 Pin Plastic DIP 0°C to 70°C
MK41H68N-25 25ns 20 Pin Plastic DIP 0°C to 70°C
MK41H68N-35 35ns 20 Pin Plastic DIP 0°C to 70°C
MK41H69N-20 20ns 20 Pin Plastic DIP 0°C to 70°C
MK41H69N-25 25ns 20 Pin Plastic DIP 0°C to 70°C
MK41H69N-35 35ns 20 Pin Plastic DIP 0°C to 70°C

L7 3R THINGON A
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MK41H68/MK41H69(N,P)-20/25/35

PACKAGE DESCRIPTION

20 PIN "N" PACKAGE, PLASTIC DIP

mm Inches
AMNAAANNNAN P! [Min. [Max. | Min. [Max.| "'
o A 5.334 210| 2
C A1 (0.381 .015 2
' A2 |3.048(3.556| .120 | .140
VWYL LG B |0.381[0.533 015 | .021| 3
—lo1 B1 |1.27 [1.778] .050 | .070
B C [0.203]|0.304| .008 | .012 | 3
E D |25.908|26.67(1.020(1.050| 1
—fet— ——l e1 |—— l’_“—‘[ D1 [1.524]1.905] .060 | .075
i ] T T E | 7.62 |8.255| .300 | .325
_Li E1 |6.096|6.858| .240 | .270
't_ } e1 [2.286[2.794| .090 | .110
A1 1 =t y eA | 7.62 [10.16( .300 | .400
—J|——s A__| L |[3.048 120
Notes : 1.Overall length includes .010 in. Flash on either end of the package.
2. Package standoff to be measured per jedec requirements.
3.The maximum limit shall be increased by .003 in. When solder lead finish is specified.

10/10
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MK41H78/79(N,P)
-20/25/35

4K x 4 CMOS STATIC RAM

= 20, 25, AND 35ns ADDRESS ACCESS TIME

» EQUAL ACCESS AND CYCLE TIMES

= 22-PIN, 300 MIL PLASTIC

= ALL INPUTS AND OUTPUTS TTL COMPATI-
BLE, LOW CAPACITANCE, AND PROTECTED
AGAINST STATIC DISCHARGE

= TTL STANDBY CURRENT UNAFFECTED BY
ADDRESS ACTIVITY

= SEPARATE OUTPUT ENABLE CONTROL

= FLASH CLEAR FUNCTION

DESCRIPTION

The MK41H78/79 features fully static operation re-
quiring no external clocks or timing strobes, and
equal address access and cycle times. It requires a
single + 5V * 10 percent power supply and is fully
TTL compatible.

The device has a Chip Enable power down feature
which automatically reduces power dissipation
when the CE pin is brought inactive (high). Standby
power can be further reduced by raising the CE pin
to the full Vcc voltage. An Output Enable (OE) pin
provides a high speed tristate control, allowing fast
read/write cycles to be achieved with the common-
I/O data bus.

Flash Clear operation is provided on the MK41H79
via the_CLR pin, and CE active (low). A low applied
to the CLR pin clears all RAM bits to zero, making
it especially useful for high speed cache and buffer
storage applications.

October 1989

(Plastic Package)

Figure 1 : Pin Connection.

A, 100 [] 22 Ve
A, 20 121 A,
94, 3] [ 120 A,
A, s 119 A,
A5 5 Hukatrzsrald 18 Ao
A, 60 1 17 TR
A, 70 (116 DQ,
A, 8L] (115 Da,
CE o[ 114 Da,
OE 10 113 DQ,
GND 11 [] 112 WE

* Applies to MK41H79 only.

PIN NAMES

Ao - A1y - Address

OE - Ouput Enable

DQo - DQg - Data I/0

WE - Write Enable

CLR - Flash Clear

GND - Ground

CE - Chip Enable

Vcc -+5V

111
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MK41H78/MK41H79(N,P)-20/25/35

ABSOLUTE MAXIMUM RATINGS*

Parameter Value Unit
Voltage on any Pin Relative to GND -10to+7.0 Vv
Ambient Operating Temperture (Ta) 0to 70 °C
Ambient Storage Temperature (plastic) - 5510 + 125 °C
Ambient Storage Temperature (ceramic) - 65 to +150 °C
Total Device Power Dissipation 1 w
Output Currrent per Pin 50 mA

" Stresses greater than 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 other conditions beyond those indicated in the operational section of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

TRUTH TABLE
CE OE WE CLR * Mode DQ Power
H X X X Deselect High Z Standby
L X L H Write D Active
L L H H Read Dout Active
L H H H Read High Z Active
L X L L Flash Clear High Z Active
L L H L Flash Clear Low Z Active
L H H L Flash Clear High Z Active
X = Don't Care
* Applies to MK41H79 only.
RECOMMENDED DC OPERATING CONDITIONS (0°C < Tp £70°C)
Symbol Parameter Value Unit [Notes
Min. Typ. Max.
Vee Supply Voltage 45 5.0 55 \] 3
GND Supply Voltage 0 0 0 \
Vi Logic 1 Voltage, All Inputs 22 Vee + 1.0 \ 3
ViL Logic 0 Voltage, All Inputs -03 0.8 A" 3
DC ELECTRICAL CHARACTERISTICS (0°C < Tp < 70°C) (Vgc = 5.0V £ 10 percent)
Symbol Parameter Value Unit |Notes
Min. Typ. Max.
lect Average Power Supply Current 120 mA 4
lcce TTL Standby Current 16 mA 5
lccs CMOS Standby Current 8 mA 6
I Input Leakage Current (any input pin) -1 +1 pA 7
loL Output Leakage Current (any output pin) -10 +10 A 8
Von Output Logic 1 Voltage (lout =— 4 mA) 24 Vv 3
VoL Output Logic 0 Voltage (lout = + 8 MA) 0.4 \ 3
2nt L3y $5S:THOMSON
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MK41H78/MK41H79(N,P)-20/25/35

CAPACITANCE (T, = 25°C, f = 1.0MHz)

Symbol Parameter Value Unit {Notes
Min. Typ. Max.
Cy Capacitance on Input Pins 4 5 pF 9
Cz Capacitance on DQ Pins 8 10 pF 9

Notes : 1. Measured with load shown in figure 2(A).

2. Measured with load shown in figure 2(B).

3. All voltages referenced to GND.

4. lcct is measured as the average AC current with Vcc = Vee (max) and with the outputs open circuit. trc = tac (min)
§

used.

5. CE = Vi, all other inputs = Don't Care.

6. Vcc (max) 2 CE 2 Vcc - 0.3V, all other inputs = Don't Care.

7. Input leakage current specifications are valid for all Viy such that OV < Vin < Vcc. Measured at Vee = Vec (max).
8. Output leakage current specifications are valid for all Vour such that OV < Vour < Vce, CE = Vin and Vee in valid

AC TEST CONDITIONS

InputLevels . ... o e e e GND to 3.0V
Transition TIMES . .o vttt et et 5ns

Input and Output Signal Timing ReferenceLevel ..............ccoviiiiiian... 1.5V

Ambient Temperature . ....... ..ottt it it i e e 0°Cto70°C

1o AP 5.0V + 10 percent

Figure 2 : Output Load Circuits.

450V ' +50V
470 OHMS $ 47 oms
DEVICE B%IECHF
UNDER unos
TEST
—— 30pF° > spF*
32400HMS ] 3 240 OHMS
S
_J_ GND I T

* INCLWUDES SCOPE AND TEST JIG.
(R) (®)

LSy SGS-THOMSON Al
Y/ wicroiEcTROMICS :
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MK41H78/MK41H79(N,P)-20/25/35

OPERATIONS

READ MODE

The MK41H78/79 is in the Read Mode whenever
WE (Write Enable) is high and CE (Chip Enable) is
low, providing a ripple-through access to data from
four of 16,384 locations in the static storage array.
The unique address specified by the 12 Address In-
puts defines which one of 4096 nibbles of data is to
be accessed.

Figure 3 : Read-read-read-write Timing.

Valid data will be available at the four Data Output
pins within taa after the last address input signal is
stable, providing that the CE and OE (output Ena-
ble) access times are satisfied. If CE or OE access
times are not met, data access will be measured
from the limiting parameter (tcea or toea) rather than
the address. The state of the four Data I/O pins is
controlled by the CE, WE and OE control signals.
The data lines may be in an indeterminate state at
tceL and toet, but the data lines will always have
valid data at taa.

e e e twc
are X X 4 X %
f——— by ———>] 1, — 4—!»——-# 4——!.,—.1
le—teea—» teea —»
& \ J
!“_A—D‘ —] loea |e—
3 | K
_.I et
taes je—o ft—— tyry —]
wE \ Y
— ! ez — tyy I&
| tos
w00,
AC ELECTRICAL CHARACTERISTICS (read cycle timing)
(0°C £ T, £70°C) (Ve = 5.0V £ 10 percent)
— P MK41H7X-20 |MK41H7X-25 |MK41H7X-35 Unit [N
ymoo arameter Min. | Max. | Min. | Max. | Min. | Max. nit | Notes
tac Read Cycle Time 20 25 35 ns
A Address Access Time 20 25 35 ns 1
tceL Chip Enable to Low-Z 7 7 7 ns 2
tcea Chip Enable Access Time 20 25 35 ns 1
foeL Output Enable to Low-Z 2 2 2 ns 2
toea Output Enable Access Time 10 12 15 ns 1
tres Read Command Setup Time 0 0 0 ns
treH Read Command Hold Time 0 0 0 ns
ton Valid Data Out Hold Time 5 5 5 ns 1
tcez Chip Enable to High-Z 8 10 13 ns 2
toez Output Enable to High-Z 7 8 10 ns 2
twez Write Enable to High-Z 8 10 13 ns 2
Al LNy SCS-THOMSON
Y/ MicROELECTRONES
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MK41H78/MK41H79(N,P)-20/25/35

WRITE MODE

The MK41H78/79is in the Write Mode whenever the
WE and CE inputs are in the low state. CE or WE
must be high during address transitions. Addresses
must be held valid throughout a write cycle. The
Write begins with the concurrence of a low on WE
and CE. Therefore, tas is referenced to the latter oc-

Figure 4 : Write—write—write—read Timing.

curring edge of CE or WE. The write cycle is ter-
minated by the earlier rising edge of CE or WE.

If the output is enabled (CE and OE low), then WE
will return the outputs to highimpedance within twez
of its falling edge. Care must be taken to avoid bus
contention in this type of operation. Data-In must
remain valid tpy after the rising edge of CE or WE.

S ¢ X ) i X

¢

!
i

l i
1

i
|
|

AC ELECTRICAL CHARACTERISTICS (write cycle timing)

(0°C £TA £70°C) (Ve = 5.0V £ 10 percent)

. MK41H7X-20 |[MK41H7X-25 |[MK41H7X-35 )
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. Unit | Notes
twe Write Cycle Time 20 25 35 ns
tas Address Setup Time 0 0 0 ns
taw Address Stable to End of Write 16 20 30 ns
tAH Address Hold after End of Write 0 0 0 ns
teew Chip Enable to End of Write 18 22 32 ns
fwew Write Enable to End of Write 16 20 30 ns
tos Data Setup Time 12 14, 15 ns
ton Data Hold Time 0 0 0 ns
fweL Write Enable to Low-Z 5 5 5 ns 2
Ly 3E3THAMSON =
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MK41H78/MK41H79(N,P)-20/25/35

FLASH CLEAR

A Flash Clear cycle sets all 16,384 bits in the RAM
to logic zero. A Clear begins at the concurrence of
a low on Chip Enable (CE) and Flash Clear (CLR).
A Clear may be ended by a high on either CE or
CLR. A low on CLR has no effect if the device is dis-

abled (CE high). A Clear may be executed within
either a Read or a Write cycle. Figure 4 illustrates a
Clear within a Read cycle. Clears within Write cycles
are constrained only in that Write timing parameters
must be observed as soon as the Flash Clear pin
returns high.

Figure 5 : Last Read—flash Clear—first Write (MK41H79 only).

1.

tial flash clear.

| e twe
Ay-Ay, % LAST READ ADDRESS * FIRST WRITE ADDRESS *
— tex — ten

CE /

' |

I teec

o
. Vi MIN s
CLR \ /
la—tep—>
WE Y
fowx
OE \ / \ /
f‘— tone

00, - DQ, -

CAUTION : Application of transient levels below VIH minimum on the CLR input during normal operation may result in par-

AC ELECTRICAL CHARACTERISTICS (clear cycle tlmlng)

(0°C £TA £70°C) (Ve = 5.0 £10%)

MK41H7X-20 |MK41H7X-25 |MK41H7X-35 i
Symbol Parameter min. 1 Max. | Min. 1 Max. | min. 1 Max. Unit | Notes

trce Flash Clear Cycle Time 40 50 70 ns
fcec Chip Enable Low to End of Clear 40 50 70 ns
Tep Flash Clear Low to End of Clear 38 48 68 ns
fox Clear to Inputs Don't Care 0 0 0 ns
tor End of Clear to Inputs Recognized 0 0 0 ns
fowx Clear to Write Enable Don't Care 0 0 0 ns

tore Valid Data Out Hold from Clear 5 5 5 ns 1

o K7 3ETHoNGRN
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MK41H78/MK41H79(N,P)-20/25/35

STANDBY MODE

The MK41H78/79is in Standby Mode whenever CE
is held at or above ViH.

Figure 6 : Standby Mode.

ACTIVE— — — — — — 7———-

STANDBY /

AC ELECTRICAL CHARACTERISTICS (standby mode)

(0°C €T, £70°C) (Ve = 5.0V £+ 10 percent)

Symbol P t MK41H7X-20 |MK41H7X-25 |MK41H7X-35 i
ymbo arameter Max. | Min. | Max. | Min. | Max. Unit | Notes
tep Chip Enable High to Power Down 20 25 35 ns
oy Chip Enable Low to Power up 0 - 0 ns
APPLICATION placed next to each RAM. The capacitor should be

The MK41H78/79 operates from a 5.0 volt supply.
It is compatible with all standard TTL families on all
inputs and outputs. The device should share a solid
ground plane with any other devices interfaced with
it, particularly TTL devices. Additionally, because
the outputs can drive rail-to-rail into high impedance
loads, the 41H79 can also interface to 5 volt CMOS
on all inputs and outputs. Refer to the normalized
performance curves that follow.

Since very high frequency current transients will be
associated with the operation of the MK41H79,
power line inductance must be minimized on the cir-
cuit board power distribution network. Power and
ground tracegridding or separate power planes can
be employed to reduce line inductance. Additionally,
a high frequency decoupling capacitor should be

0.1uF or larger. A pull-up resistor is also recom-
mended for CLR on the MK41H79. This will ensure
that any low going system noise, coupled onto the-
input, does not drive CLR below Vi4 minimum
specifications.

Though often times not thought of as such, the
traces on a memory board are basically untermina-
ted, low impedance transmission lines. As such they
are subject to signal reflections manifested as noise,
undershoots and excessive ringing. Series termina-
tion in close proximity to the TTL drivers canimprove
driver/signal path impedance matching. While expe-
rimentation most often proves to be the only practi-
cal approach to selection of series resistors, values
in the range of 10 to 33Q often prove most suitable.

Ly7 S5s:THOMSON AN

MICROELECTRONICS
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MK41H78/MK41H79(N,P)-20/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

NORMALIZED SUPPLY CURRENT VS.

SUPPLY VOLTAGE T,=0°C
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NORMALIZED SUPPLY CURRENT VS.
AMBIENT TEMPERATURE V. =5.0V

118
116
114 ‘\\
112 N
11 N
108 BN
106 ™Y
B o N
2 1o N
3 oss IN
3
%
092 AN
09
088
o0ss
o84
-60 40 -2 20 4 60 80 100 120
AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME VS.
SUPPLY VOLTAGE T,=25°C
12 —~
11
11 AN N
'.: 105 \‘\
a N~
] S
N 1 =
E T~
z
o
z
08
085
42 44 a5 an 52 54 56 58
SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME VS.
OQUTPUT LOADING V¢ =5.0V T,=25°C
2
P /
-
3
ﬁ A
S
S s ]
g >
z
—
1 ~
V-
] 200 400 600 800 1000
CAPACITANCE (pF)
SGS-THOMSON
MICROELECTRONICS



MK41H78/MK41H79(N,P)-20/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

INPUT LOGIC LEVELS (V)

NORMALIZED Isink/lsource

NORMALIZED Isink/tsource

LOGIC THRESHOLD VOLTAGE VS.
AMBIENT TEMPERATURE V.=5.0V
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MK41H78/MK41H79(N,P)-20/25/35

MK 41H78[79 25
Speed grade
Package Type
N: Plastic DIP
Device family and
identification number
SGSTHOMSON
prefix
ORDER CODES
Part Number Access Time Package Type Temperature Range
MK41H78N-20 20ns 22 Pin Plastic DIP 0°C to 70°C
MK41H78N-25 25ns 22 Pin Plastic DIP 0°C to 70°C
MK41H78N-35 35ns 22 Pin Plastic DIP 0°C to 70°C
MK41H79N-20 20ns 22 Pin Plastic DIP 0°C to 70°C
MK41H79N-25 25ns 22 Pin Plastic DIP 0°C to 70°C
MK41H79N-35 35ns 22 Pin Plastic DIP 0°C to 70°C
101 SGS-THOMSON
‘ﬂ MICROELECTRONICS
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MK41H78/MK41H79(N,P)-20/25/35

PACKAGE DESCRIPTION

22 PIN "N" PACKAGE PLASTIC DIP
mm Inches
I T N o O U e O e O s e O o B s N Dim. Notes
o Min. [Max.|Min. |Max.
C A 5.334 210
A1 |0.381 .015 2
[0 J01 W O O O O W N NP k:’l A2 (3.048|3.556] .120 | .140
le— D1 B [0.381]|0.533| .015|.021 | 3
0 B1 |1.143[1.778| .045 | .070
C [0.203]0.304|.0008| .012 | 8
D [25.908|26.67(1.020(1.050| 1
D1 [0.254(0.635| .010 | .025
E | 7.62 |8.255| .300 | .325
E1 (6.096(6.858( .240 | .270
el |2.286(2.794| .090 | .110
eA | 7.62 |9.271| .300 | .365
' L [a175 125
*Notes : 1. Overall length includes 010 in flash on either end of the package.
2. Package standoff to be measured per jedec requirements.
3. The maximum limit shall be increased by 003 in when solder lead finish is specified.
ST AL 0
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‘ SGS-THOMSON MK41H80(N)
Y7 icRoELECTRONICS -20/22/25/35

4K x 4 CMOS TAGRAM™

= 4K'x 4 SRAM WITH ONBOARD 4 BIT COMPA-
RATOR

= 20,22, 25, AND 35ns ADDRESS TO COMPARE
ACCESS TIME

= EQUAL ACCESS, READ AND WRITE CYCLE
TIMES

= FLASH CLEAR FUNCTION

= 22-PIN, 300 MIL PLASTIC

N
DIP-22
DESCRIPTION (Plastic Package)

The MK41H80 is a member of SGS-THOMSON i . .
Microelectronics 4K x 4 CMOS Static RAM family ~ Figure 1 : Pin Connections.
featuring fully static operation requiring no external
clocks or timing strobes. Cycle Time and Compare
Access Time are equal. The MK41H80 is powered
by a single + 5V * 10% power supply and the inputs
and outputs are fully TTL compatible.

The MK41H80 features an onboard 4 bit compara-
tor that compares RAM contents and current input
data. The result is an active high match on the

MATCH pin or an active low miss on the MATCH pin. Plastic DIP
The MATCH pins of several MK41H80's can be nan- %
ded together to provide enabling or acknowledging Ag 1 L@ H 22 vee
signals to the data cache or processor. As 2 [ [ 21 Ag
Tag data can be read from the data pins by bringing As 3 0 H 20 A2
Output Enable (OE) low. This will allow data stored A7 a4 [ 119 A4
in the memory array to be displayed at the Outputs Ag 5 [JMK4tHgo [ 18 Ag
(DQo-DQyg). Ag 6 [ 1 17 CR
Flash Clear operation is provided on_the MK41H80 Ao 7 O 1 16 DQg
viathe (CITR) pin.Ak?w appliedto the CLR pinclears Aty 8 O O 15 pas
all RAM bits to a logic zero. OE o[ 1 14 paj
WE 10 [ .13 bag

PIN NAMES Vss 11 [ 1 12 MATCH

Ao - Aqq Address Inputs

DQo - DQ3 Data Input/output

MATCH Comparator Output

WE Write Enable

OE Output Enable

CLR Flash Clear

Vee Power (+ 5V)

Vss Ground
October 1989 111
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Figure 2 : MK41H80 Block Diagram.

Ay ROW ROW o
2+ ADDRESS |—
7 BUFFER DECODER 128 ROWS
32x4COL.
CLR CLEAR
BUFFER MATCH
4
WE— ‘I/EV&T'IE_E | WRITE CTRL / 4BIT
B
BUFFER DATA INPUT COLUMN COMPARATOR
DQ % BUFFER vo
L COLUMN COL. ADDR.
OuTPUT DATA OUTPUT DECODE BUFFER
~— ENABLE
| |BUFFER L
OE — surren 4 Ay }5

ABSOLUTE MAXIMUM RATINGS*

Parameter ' Value Unit
Voltage on any Terminal Relative to Vsg -10to+7.0 v
Operating Temperture Ta (ambient) 0to+70 °C
Storage Temperature (ceramic) - 65to + 150 °C
Storage Temperature (plastic) - 5510 +125 °C
Power Dissipation 1 w
Output Currrent per Pin 50 mA

Stresses greater than 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 opera-
tion sectionsof this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time

TRUTH TABLE (MK41H80)

WE OE CLR Match Mode
H H H Valid Compare Cycle
L X H Invalid Write Cycle
H L H Invalid Read Cycle
X X L Invalid Flash Clear Cycle
X = Don't Care
= ST Al
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RECOMMENDED DC OPERATING CONDITIONS (0°C < T < 70°C)

Symbol Parameter Value Unit |Notes
Min. Typ. Max.
Vece Supply Voltage (referenced to Vss) 45 5.0 55 \
Vss Ground 0.0 0.0 0.0 \"
Vi Input High (logic 1) Voltage, 22 Vee + 0.3 \
All Inputs (referenced to Vss)
Vi Input Low (logic 0) Voltage, -03 0.8 \Y
All Inputs (referenced to Vss)
DC ELECTRICAL CHARACTERISTICS (0°C £ Tp £70°C) (Vec = 5.0V £10%)
Value i
Symbol Parameter Min. Typ. Max. Unit [Notes
lcct Operating Current - Average Power Supply 120 mA 1
Operating Current
'L Input Leakage Current, Any Input -1 1 A 5
loL Output Leakage Current -10 10 LA 6
Vou Output High (logic 1) Voltage 24 v
Referenced to Vss ; low =- 4mA
Vor Output Low (logic 0) Voltage 0.4 \Y
Referenced to Vgs ; loL =+ 8mA
AC ELECTRICAL CHARACTERISTICS (0°C < Tp <+ 70°C) (V¢ = 5.0V +10%)
Value .
Symbol Parameter Min. Tye. Max. Unit [Notes
Cq Capacitance on any Input Pin 4 5 pF 2
Cz Capacitance on any Output Pin 8 10 pF 2
AC TEST CONDITIONS
LT 01U G == R GND to 3.0V
TranSition THMES....ccueeurrerirereieietreeerte ettt s re st et s b et ss e sseneneseesens 5ns
Input and Output Signal Timing Reference LEeVel ..........cccovveeenicinincncnecciininencnnenns 1.5V
AMDIENt TEMPETAIUTE......coivrirriiiiciiiictct e as e s aens 0°'Cto 70°C
............... 5.0V £ 10 percent
Ly SESTHANSN -
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Figure 3 : Output Load Circuits.

+5V +5V
470 470
ohms ohms
D.U.T. D.U.T.
240 30 pF* 240 5 pF*
ohms ohms
* Includes scope and test jig.
(A.) (B.)
Notes : All voltages referenced to GND.

. Measured with GND < V < Vcc. Outputs are deselected with exception to MATCH which is always enabled.

1.

2

3. Measured with load as shown in Figure 3A.
4. Measured with load as shown in Figure 3B.
5
6
7

. lcc1 measured with outputs open, Vcc max, f = min. cycle.

. Output buffer is deselected.
. Capacitances are sampled, and not 100% tested.

COMPARE, WRITE AND READ TIMING

The MK41H80 employs three signals for device
control. The Write Enable (WE) pin enables a Write
Cycle if low and either a Compare Cycle or a Read
Cycle when high. The OE pin enables a Read Cycle
if low or a Compare Cycle if high. The CLR pin en-
ables a Flash Clear Cycle when brought low.

The MK41H80 begins a Compare Cycle with the ap-
plication of a valid address (see figure 4). A valid
MATCH is enabled when OE and WE go high in
conjunction with their respective Set Up and Hold
times. MATCH will occur taca after a valid address,
and tpca after valid Data In. MATCH will then go in-
valid tacH after the address changes.

Rl L3y SGS-THOMSON

The MK41H80 starts a Write Cycle with stable ad-
dresses (see figure 4). OE may be in either logic
state. WE may fall with stable addresses, and must
remain low until taw with a duration of twew. Data in
must be held valid tps before and tpH after WE goes
high. MATCH will be invalid during this cycle.

The MK41H80 begins a Read Cycle with stable ad-
dresses and WE high (see figure 4). DQ becomes
valid taa after a valid address, and toea after the fall
of OE. DQ outputs become invalid ton after the ad-
dress becomes invalid or toez after OE is brought
high. Ripple through data access may be accomplis-
hed by holding OE active low while_strobing ad-
dresses Ao-A11, and holding CLR and WE high. The
MATCH output will be invalid during the Read cycle.

MICROELECTRONICS
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Figure 4 : Compare and Write Cycle.

COMPARE CYCLE WRITE CYCLE
te tc
Ag- —
Ay >- ADDRESS VALID )< ADDRESS VALID
t ccs — «— t CCH
& EATAEER RN
t Aaw tAHI*—
[t RCS l— t RcH t WEW —>
— —
—tas
t DS — t DH
DG, - >< TAG DATAVALID >- DATA IN VALID
003*
[“— tDCA l+ tACH
tACA le— tDCH
MATCH ;l/ VALID COMPARE
* AVOID METASTABLE INPUTS MKS80CW
* Avoid metastable inputs
Figure 5 : Write and Read Cycle.
WRITE CYCLE READ CYCLE

L tc tc
Ag-
Ay ADDRESS VALID \< ADDRESS VALID 3/
tRCH _.__.(
oE. / 5 / \ / —
t RCS
t
{ WEw — OEA
= 4 \
WE — toEL —
t WEL t WEZ
t ps —
t AA —* tOH
DG, - DATAIN VALID VALID OUT
DQ,
—] toH
MATCH INVALID
* AVOID METASTABLE INPUTS MKS80WR1
* Avoid metastable inputs
[Ny SGS-THOMSON 51
Y/ GicroElECTRORICS
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ELECTRICAL CARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(0°C < T, <70°C) (Vg = 5.0V +10%)  Units = ns

- 20 - 22 - 25 - 35
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Notes

o Cycle Time 20 25 25 35
tcos Compare Command Set Up Time 7 8 8 10
tccy | Compare Command Hold Time 0 0 0 0
tacs | Read Command (WE) Set Up 0 0 0 0

Time

tacn | Read Command (WE) Hold Time 0 0

tas Address Set-up Time 0

taw Address Stable to End of Write 16 18 20 30

Command (WE)

tan Address Hold Time after End of Write 0 0 0 0
twew | Write Command (WE) to End of Write 16 18 20 30

s Data Set Up Time 12 13 13 14

ton Data Hold Time 0 0 0 0

foca Data Compare Access Time 12 15 15 20 3
taca | Address Compare Access Time 20 22 25 35 3
tacn | Address Compare Hold Time 5 5 5 5 3
tocH Data Compare Hold Time 3 3 3 3 3
tora | Output Enable (OF) Access Time 10 10 12 15 3
ton Valid Data Out (DQ) Hold Time 5 5 5 5 3
taa Address Access Time 20 22 25 35 3
togz | Output Enable (OE) to High-Z 7 8 8 10 4
toer | Output Enable (OE) to Low-Z 2 2 2 2 4
twez | Write Enable (WE) to High-Z 8 10 10 13 4
tweL | Write Enable (WE) to Low-Z 5 5 5 5 4

APPLICATION rator circuitry is always enabled, metastable data in-

The MK41H80 operates from a 5.0 volt supply. It is
compatible with all standard TTL families on all in-
puts and outputs. The device should share a solid
ground plane with any other devices interfaced with
it, particularly TTL devices. Additionally, because
the outputs can drive rail-to-rail into high impedance
loads, the MK41H80 can also interface to 5 volt
CMOS on all inputs and outputs. Refer to the nor-
malized performance curves that follow.

The MK41H80 compares contents of addressed
RAM locations to the current data inputs. A logic one
(1) output on the MATCH pinindicates that the input
data and the RAM contents match. Conversely, a lo-
gic zero (0) on the MATCH pinindicates at least one
bit difference between the RAM contents and input
data generating a miss.

The MATCH output is always at either an active high
or low logic level, and does not exhibit a three-state
or high impedance characteristic. Since the compa-

&7

6/11
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put levels can result in excessive MATCH output ac-
tivity. Therefore, the use of pull-up or pull-down
resistors is recommended on the data bus.

A pull-up resistor is also recommended for the CLR
input. This will ensure that any low going system
noise, coupled onto the input, does not drive CLR
below V4 minimum specifications.

Because high frequency current transients will be
associated with the operation of the MK41H80, po-
wer lines inductance must be minimized on the cir-
cuit board power distribution network. Power and
ground trace gridding or separate power planes can
be employed to reduce line inductance.

Though often times not thought of as such, the
traces on a memory board are basically untermina-
ted, lowimpedance transmission lines. As such they
are subject to signal reflections manifested as noise,
undershoots and excessive ringing. Series termina-
tion in close proximity to the TTL drivers canimprove
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driver/signal path impedance matching. While expe-
rimentation most often proves to be the only practi-
cal approach to selection of series resistors, values
in the range of 10 to 33 ohms often prove most sui-
table.

Figure 6 : Read—flash Clear—write Cycle.

FLASH CLEAR CYCLE

A Flash Clear Cycle begins as CLR is brought low
(see figure 5). A Flash Clear sets all 16,384 bits in
the RAM to logic zero. Control Inputs will not be re-
cognized from tcx after CLR falls to tcr after CLR is
brought high. OE and WE are Don’t Cares and DQ
is High-Z. MATCH will be invalid while CLR is low.

READ CYCLE CLEAR CYCLE WRITE CYCLE
fe tc e trce tc dl
A \ %
A 11 ADDRESS VALID VALID J<><><><>-> ADDRESS VALID
—-l tex e
P \ / N\
tCcRI—
toLp
CLR tAW »
tcx |e—
o twew
< tOEZ
tps
— tOEA tDH
DQ0 -
DQ3' DATA OUT DATA IN
MATCH >< INVALID
* AVOID METASTABLE INPUTS MKS8OCLR
* Avoid metastable inputs

AC ELECTRICAL CARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(0°C £ T, £70°C) (Vg = 5.0V £10%)  Units = ns.
- 20 - 22 - 25 -35
Symbol Parameter Min. | Max. | Min. [Max. | Min. | Max. [ Min. | Max. Notes
trco Flash Clear Cycle Time 40 50 50 70
fox Clear (CLR) to Inputs Don't Care 0 0 0 0
tcr | End of Clear (CLR) to Inputs 0 0 0 0
Recognized
toLp Flash Clear (CLR) Pulse Width 36 36 60 60
&7 SN =
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NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

NORMALIZED SUPPLY CURRENT VS.
SUPPLY VOLTAGE T, = 0°C
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NORMALIZED SUPPLY CURRENT VS.
AMBIENT TEMPERATURE V. = 5.0V

12
115 \\
11
8 s N
S
5y
EI N
[ 95 g
g RN
n"" ~N
s N
-~
60 -40 -20 O 20 40 60 S0 100 120
AMBIENT TEMPERATURE (*C)
NORMALIZED ACCESS TIME VS.
SUPPLY VOLTAGE T, = 25°C
1.2
N
1.15 \
2 \\\
]
2 o Ny
g
g . N
B oes
3 NN
g 09 \\
z N
N
4 42 44 46 48 5 52 54 56 58 6
SUPPLY VOLTAGE (V)
NORMALIZED S TIME VS.
OUTPUT LOADING V., = 50V T, = 25°C
45 A
g 4 =
F o as 7 _
§ L~
a 25 ,/ .{
§ /l
: ‘ .
g s 1.
E s
z
05-
200 400 600 800 1000
CAPACITANCE (pF)
SGS-THOMSON
MICROELECTRONICS



MK41H80(N)—20/22/25/35

NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

vll. vIN

NORMALIZED 1y, /lgoynce

NORMALIZED Iy /laounce

LOGIC THRESHOLD VOLTAGE VS.
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OUTPUT VOLTAGE V. = 50V, T, = 25°C
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K]

| a0 | | N | | 20 |

ORDER CODES

Speed grade

Package Type
N : Plastic Dip

Device family and identification
number

SGS-THOMSON
prefix

Part Number Access Time Package Type Temperature Range
MK41H80N-20 20ns 22 Pin Plastic DIP 0°C to 70°C
MK41H80N-22 22ns 22 Pin Plastic DIP 0°C to 70°C
MK41H80N-25 25ns 22 Pin Plastic DIP 0°C to 70°C
MK41H80N-35 35ns 22 Pin Plastic DIP 0°C to 70°C

)

= ST o
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PACKAGE DESCRIPTION

22 PIN "N" PACKAGE PLASTIC DIP

mm Inches
Dim. winIm PP PP Notes|
e W W O e W e W B e W e W W n. [Fax.| ¥in. | Max.
[o) A 5.334 210 2
¢ A1 |o.381 015 2
A2 |3.048|3.556| .120 | .140
VYWYV LL B |0.381[0.533| .015 | .021 | 3
0 o Bt | 1.27 [1.778] .050 [ .070
. - , C |0.203{0.304(.0008( .012 | 3
i D 25.908/26.67)1.0201.050| 1
B 2
”I i "I“I" D1 0.254|0.635| .010 | .025
—}; [l ! ! z E | 7.62 |8.255] .300 | .325
! i _‘- SR E1 |6.096|6.858| .240 | .270
Ly J i el |2.286|2.794( .090 | .110
1
eA | 7.62 [10.16] .300 | .400
- b
L [3.048 120
Notes : 1. Overall length includes 010 in flash on either end of the package.
2. Package standoff to be measured per jedec requirements.
3. The maximum limit shall be increased by 003 in when solder lead finish is specified.
L3y SGS-THOMSON 1At
Y/ GiICROELECTRONICS
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Lyy SGS-THOMSON MK41S80(N,X)
Y ticroELECTROMNICS -12/15

4K x 4 CMOS TAGRAM™

ADVANCED DATA

» 4K x 4 FAST HCMOS CACHE TAGRAM
= 12,15ns ADDRESS TO COMPARE ACCESS
» EQUAL ACCESS, READ/WRITECYCLE TIMES
= FLASH CLEAR FUNCTION
» 22-PIN 300 MIL PLASTIC DIP
24-PIN 300 MIL SOJ
22-Pin
(300 MIL Plastic Dip)
DESCRIPTION Figure 1 : Pin Connections.
The MK41S80 is a member of SGS-THOMSON
Microelectronics 4K x 4 CMOS Static RAM family Plastic DIP
featuring fully static operation requiring no external T
clocks or timing strobes. Cycle Time and Compare Ag 1 O® 22 Vee
Access Time are equal. The MK41S80 is powered As 2 [ [0 21 A3
by asingle + 5V +10% power supply and the inputs Ag 3 [ 720 Ao
and outputs are fully TTL compatible. A7 4 O 0 19 Aq
The MK41S80 features an onboard 4 bit comparator Ag 5 O] MKa1s80 [J 18 Ag
that compares RAM contents and currentinput data. Ao 6 Ol o 17 o
The resultis an active high match on the MATCH pin e
or an active low miss on the MATCH pin. The Ao 7 [ 1 16 DQ3
MATCH pins of several MK41S80’s can be nanded Aq1 8 [ 0 15 DAz
together to provide enabling or acknowledging si- OE g [J ] 14 D4
gnals to the data cache or processor. WE 10 [ 7 13 Dpag
Tag data can be read from the data pins by bringing vss 11 O [J 12 MATCH
Output Enable (OE) low. This will allow data stored .
in the memory array to be displayed at the Outputs 300 MIL SOJ
(DQo-DQg). T
Flash Clear operation is provided on_the MK41S80 Ay 1 L)@ 24 Ve
viathe (CLR) pin. A low applied to the CLR pin clears As 2 [ 1 23 Ag
all RAM bits to a logic zero. Ag 3 O 1 22 Ao
A7 4 [ 121 A4
PIN NAMES Ag 5 []MKkatsso [1 20 Ag
Ag - Aqq Address Inputs Ag 6 [ 7 19 NC
DQ, - DQ, Data l/0g5 N 7 [ ] 18 CLR
MATCH Comparator Output :10 2 E g :: ggs
=3 1 2
E Ou}put Enable OE 10 O 5 15 paj
E Write Enable WE 11 [ 1 14 DQg
cLR RAS ';'Tj; Clear Vss 12 [] (] 13 MATGH
Vee Vss +5V,
October 1989 . 1711
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Figure 2 : MK41S80 Block Diagram.

Ay, [ ] [ | [rEw
2 /s ADDRESS |—
7 BUFFER DECODER 128 ROWS
32x 4 COL.
CLR | CLEAR __r
BUFFER MATCH
4
Va
WE— :IHIT;_ | WRITE CTRL ’ 4-BIT
NABLE l
4 L surren DATA INPUT CO'-VL:)MN COMPARATOR
DQ «2 BUFFER
L COLUMN COL. ADDR.
OUTPUT DATA OUTPUT DECODE BUFFER
—— ENABLE
| ,|BUFFER ‘
OE — surren ‘4 AY$5

ABSOLUTE MAXIMUM RATINGS*

Parameter Value Unit
Voltage on any Pin Relative to Ground -03t07.0 \Y%
Operating Temperature 0to 70 °C
Storage Temperature —-55t0 + 125 °C
Power Dissipation 1 w
Output Current 50 mA

Stresses greater than 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 opera-
tion sectionsof this specification is not implied. Exposure to absolute maximum rating conditions for extended periods of time

TRUTH TABLE (MK41S80)

WE OE CLR Match Mode
H H H Valid Compare Cycle
L X H Invalid Write Cycle
H L H Invalid Read Cycle
X X L Invalid Flash Clear Cycle
X = Don't Care
= (7R aL:
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RECOMMENDED DC OPERATING CONDITIONS (0°C <T, <£70°C)

Symbol Parameter Min. Max. Unit | Notes
Vee Supply Voltage 45 5.5 Vv 1
Vss Supply Voltage, GND 0 0 \ 1
Vi Logic 1 All Inputs 22 Vo + 0.3 \Y 1
Vi logic 0 All Inputs -0.3 0.8 \" 1
DC ELECTRICAL CHARACTERISTICS (0°C < T, <70°C) (Ve = 5.0V £10%)
Symbol Parameter Min. Max. Unit | Notes
locy Average Vcc Power Supply Current 120 mA
Iy Input Leakage Current, (Any Input) -1 1 pA 2
loL Output Leakage Current -10 10 pA 2
Vou Output logic 1 Voltage 24 \
(lout = - 4.0mA)
VoL Output logic 0 Voltage 0.4 Vv 1
(loyt = 8.0mA)
AC ELECTRICAL CHARACTERISTICS (0°C £ Ta £+ 70°C) (Vco = 5.0V £ 10%)
Value .
Symbol Parameter Min. Tvp. Max. Unit |Notes
Cq Capacitance on any Input Pin 4 5 pF 2
Cz Capacitance on any Output Pin 8 10 pF 2
AC TEST CONDITIONS
Input Levels ..GND to 3.0V
Transition Times 1.5ns
Input and Output Signal Timing Reference LeVEL........cccceceeerveeceereencennesseseeneesnsessesiennes 1.5V
AMDIENt TEMPEIAIUE ....ocuviiiiiriiiiinecriie sttt estsas s e ssesars e sane 0°Cto 70°C
VCC cvrererrrrresneessessesseeesesssessessaessessasssessassesssenes 5.0V + 10 percent
(ST Al .

185



MK41S80-12/15

Figure 3 : Output Load Circuits.

+5V +5V
470 470
ohms ohms
D.U.T. D.U.T.
ohms ohms
* Includes scope and test jig.
(A.) (B.)
Notes : All voltages referenced to GND.

. Measured with GND < V < Vcc. Outputs are deselected with exception to MATCH which is always enabled.

1.

2

3. Measured with load as shown in Figure 7A.
4 Measured with load as shown in Figure 7B.
5
6
7

. lccy measured with outputs open, Vec max, f=min. cycle.

. Output buffer is deselected.
. Capacitances are sampled, and not 100% tested.

COMPARE, WRITE AND READ TIMING

The MK41S80 employs three signals for device
control. The Write Enable (WE) pin enables a Write
Cycle if low and either a Compare Cycle or a Read
Cycle when high. The OE pin enables a Read Cycle
if low or a Compare Cycle if high. The CLR pin en-
ables a Flash Clear Cycle when brought low.

The MK41S80 begins a Compare Cycle with the ap-
plication of a valid address (see figure 4). A valid
MATCH is enabled when OE and WE go high in
conjunction with their respective Set Up and Hold
times. MATCH will occur taca after a valid address,
and tpca after valid Data In. MATCH will then go in-
valid tacH after the address changes.

4 Ly7 $G6S-THOMSON

The MK41S80 starts a Write Cycle with stable ad-
dresses (see figure 4). OE may be in either logic
state. WE may fall with stable addresses, and must
remain low until taw with a duration of twew. Data in
must be held valid tps before and tpH after WE goes
high. MATCH will be invalid during this cycle.

The MK41S80 begins a Read Cycle with stable ad-
dresses and WE high (see figure 4). DQ becomes
valid taa after a valid address, and toea after the fall
of OE. DQ outputs become invalid toH after the ad-
dress becomes invalid or toez after OE is brought
high. Ripple through data access may be accomplis-
hed by holding OE active low_while_strobing ad-
dresses Ao-A11, and holding CLR and WE high. The
MATCH output will be invalid during the Read cycle.

MICROELECTRONICS
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Figure 4 : Compare and Write Cycle.

COMPARE CYGLE WRITE CYCLE
tc tc
A 3 v B e
Ay K ADDRESS VALID 7 ADDRESS VALID
'n— t ccs —* [e— tccH
%/ ARLIITTITTTI TN
t AW tAH|<—-
f‘—‘-t RCS +— t RCH t WEW —
we //F /
“—taAs
t ps — t DH
bG - >< TAG DATAVALID )< DATA IN VALID
pQ,
[“— tDCA |<— tACH
taca > l— tpcH
MATCH }L VALID COMPARE
* AVOID METASTABLE INPUTS MKSB0CW
* Avoid metastable inputs
Figure 5 : Write and Read Cycle.
WRITE CYCLE READ CYCLE
I tc tc
Ao' \
Ay ADDRESS VALID < ADDRESS VALID ><
tRCH -‘_’I
o / // N /
| tRCS
t
' WEw — OEA
WE \
e—— toEL —
t WEL > t WEZ
t — -
s t AA — tOH
DGy - DATAIN VALID *{ VALID OUT
DQ,
—{ toH
MATCH INVALID
* AVOID METASTABLE INPUTS MKSBOWR1
* Avoid metastable inputs
(37 SGS-THOMSON 5
Y/ aicRoELECTRONICS
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ELECTRICAL CARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(0°C £ T, £70°C) (Vgc = 5.0V £10%) Units = ns
-12 -15
Symbol Parameter Min. Max. Min. Max. Notes

o Cycle Time 15 20
fccs Compare Command Set Up Time 5 6
tocH Compare Command Hold Time 0 0
tros Read Command (WE) Set Up Time 0 0
troH Read Command (WE) Hold Time 0 0

tas Address Set-up Time 0 0

taw Address Stable to End of Write 10 12

Command (WE)

tan Address Hold Time after End of Write 1 1
twew Write Command (WE) to End of Write 10 12

tos Data Set Up Time 10 12

fon Data Hold Time 0 0

bca Data Compare Access Time 8 10 3
taca Address Compare Access Time 12 15 3
tacH Address Compare Hold Time 2 2 3
focH Data Compare Hold Time 0 0 3
toea Output Enable (OE) Access Time 8 10 3
ton Valid Data Out (DQ) Hold Time 2 2 3
taa Address Access Time 15 20 3
toez Output Enable (OE) to High-Z 7 7 4
torL Output Enable (OE) to Low-Z 0 0 4
twez Write Enable (WE) to High-Z 7 7 4
tweL Write Enable (WE) to Low-Z 1 1 4

APPLICATION

The MK41S80 operates from a 5.0 volt supply. It is
compatible with all standard TTL families on all in-
puts and outputs. The device should share a solid
ground plane with any other devices interfaced with
it, particularly TTL devices. Additionally, because
the outputs can drive rail-to-rail into high impedance
loads, the MK41S80 can also interface to 5 volt
CMOS on all inputs and outputs. Refer to the nor-
malized performance curves that follow.

The MK41S80 compares contents of addressed
RAM Iocations to the current data inputs. A logic one
(1) output on the MATCH pin indicates that the input
data and the RAM contents match. Conversely, alo-
gic zero (0) on the MATCH pinindicates at leastone
bit difference between the RAM contents and input
data generating a miss.

The MATCH output is always at either an active high
or low logic level, and does not exhibit a three-state
or high impedance characteristic. Since the compa-

611 L3y SGS-THOMSON

rator circuitry is always enabled, metastable datain-
put levels can result in excessive MATCH output ac-
tivity. Therefore, the use of pull-up or pull-down
resistors is recommended on the data bus.

A pull-up resistor is also recommended for the CLR
input. This will ensure that any low going system
noise, coupled onto the input, does not drive CLR
below V4 minimum specifications.

Because high frequency current transients will be
associated with the operation of the MK41S80, po-
wer lines inductance must be minimized on the cir-
cuit board power distribution network. Power and
ground trace gridding or separate power planes can
be employed to reduce line inductance.

Though often times not thought of as such, the
traces on a memory board are basically untermina-
ted, low impedance transmission lines. As such they
are subject to signal reflections manifested as noise,
undershoots and excessive ringing. Series termina-
tionin close proximity to the TTL drivers canimprove

MICROELECTRONICS
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driver/signal path impedance matching. While expe-
rimentation most often proves to be the only practi-
cal approach to selection of series resistors, values
in the range of 10 to 33 ohms often prove most sui-
table.

Figure 6 : Read—flash Clear—write Cycle.

FLASH CLEAR CYCLE

A Flash Clear Cycle begins as CLR is brought low
(see figure 5). A Flash Clear sets all 16,384 bits in
the RAM to logic zero. Control Inputs will not be re-
cognized from tcx after CLR falls to tcr after CLR is
brought high. OE and WE are Don’t Cares and DQ
is High-Z. MATCH will be invalid while CLR is low.

READ CYCLE CLEAR CYCLE WRITE CYCLE
| tc L trce tc !
Ag- N
Ay ADDRESS VALID VALID <><><><>— > ADDRESS VALID
_,I tox [e—
OE N ¥ g Q Z é fz
tCR[«—
tcLp
oA o
tcx |[—
. twEw
WE \ i i j i §Z
[ tOEZ
tps
— tOEA tbH
DG, -
oo’ DATA OUT DATA IN

MATCH

X

INVALID

* AVOID METASTABLE INPUTS

*

Avoid metastable inputs

MKS80CLR

AC ELECTRICAL CARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(0°C <Tp £70°C) (Vg = 5.0V £10%) Units = ns.

-12 -15
Symbol Parameter Min. Max. Min. Max. Notes
trce Flash Clear Cycle Time 50 50
tox Clear (CLR) to Inputs Don't Care 0 0
ter End of Clear (CLR) to Inputs 0 0
Recognized
toLp Flash Clear (CLR) Pulse Width 35 35
LNy SGS-THOMSON i
Y/ WicROELECTRONICS
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NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

NORMALIZED SUPPLY CURRENT VS. NORMALIZED SUPPLY CURRENT VS,
SUPPLY VOLTAGE T, = 0°C AMBIENT TEMPERATURE V. = 5.0V
15 12
14 yZ
115
. A N
) 11
g 12 L - g \ N
g % € 105 8
yw P o N
= V] N 1
H 1 < N
g = N
2 e P z 0% 3
% s N
08 uws N
LA RN
07 o0ss -
o / N
) 4 42 44 46 4B 5 52 54 56 58 6 -60 40 -20 /] 20 40 60 30 100 120
SUPPLY VOLYAGE (V) AMBIENT TEMPERATURE (*C)
NORMALIZED SUPPLY CURRENT VS. NORMALIZED ACCESS TIME VS.
CYCLE TIME Vg, = 50V T, = 25°C SUPPLY VOLTAGE T, = 25°C
1 1.2
099 N
0.98 115 \\
oo £ IN N
0.96 Ll .
8 oo % s N
g oo 8 ™
S oe =
2 092 8 N
Z o9 N o5
§ oo | N
z 08 = N
089 E oo NG
088 z e N
0.87 Ve 0. N
08
085 08
22 26 30 34 38 42 46 50 4 42 44 46 48 5§ 52 54 56 58 6
CYCLE FREQUENCY (MHz) SUPPLY VOLTAGE (V)
NORMALIZED ACCESS TIME VS.
AMBIENT TEMPERATURE V. = 50V NORMALIZED ACCESS TIME VS.
OUTPUT LOADING V¢ = 50V T, = 25°C
14 7
13 = a5
w
F3
12 // u 4 o L~
ﬁ 1 Fooas - ]
8 11 a .
2 -
g A rl/ g 25 7 / —
3 4 8 /
I o ) : T i
4
S A E s 1.
2z 08 z
/ 1
() 4 05 /
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AMBIENT TEMPERATURE (°C) CCAPACITANCE (pF)
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NORMALIZED DC AND AC PERFORMANCE CHARACTERISTICS

LOGIC THRESHOLD VOLTAGE VS.
Aumglm THE%ESATUR% v =v:w LOGIC THRESHOLD VOLTAGE VS.
ce SUPPLY VOLTAGE T, = 25°C
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SUPPLY VOLTAGE (V)
NORMALIZED SOURCE AND SINK CURRENTS VS. NORMALIZED SOURCE AND SINK CURRENTS VS.
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MK | | a1s80 | [ N | | 20]
Speed grade
Package Type
N : Plastic Dip
Device family and identification
number
SGS-THOMSON
prefix
ORDER CODES
Part Number Access Time Package Type Temperature Range
MK41S80N12 12ns 300 MIL Plastic DIP 0°C to 70°C
MK41S80N15 15ns 300 MIL Plastic DIP 0°C to 70°C
MK41S80X12 12ns 300 MIL Plastic SOJ 0°C to 70°C
MK41S80X15 15ns 300 MIL Plastic SOJ 0°C to 70°C
1011 LNy SGS-THOMSON
Y/ wicRoELECTRORICS
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PACKAGE DESCRIPTION

22 PIN "N" PACKAGE PLASTIC DIP

mm Inches
Dim. Notes
ﬁﬁﬁﬁﬁﬁﬁrf‘]ﬁﬁﬂ Min. (Max. | Min. [Max.
o A 5.334 210 2
q A1 |0.381 015 2
' A2 (3.048(3.556( .120 | .140
WAV ; B |0.381[0.533| .015 | .021 | 3
0 —-e B1 | 1.27 [1.778] .050 | .070
. , C |0.203(0.304|.0008| .012 | 3
- D |25.908(26.67(1.020(1.050| 1
f—E1.
D1 ]0.254]0.635| .010 | .025
E | 7.62 |8.255| .300 | .325
E1 [6.096|6.858| .240 | .270
el |2.286)2.794) .090 | .110
1 i
eA | 7.62 |10.16| .300 | .400
]
L |3.048 120
Notes : 1. Overall length includes 010 in flash on either end of the package.
2. Package standoff to be measured per jedec requirements.
3. The maximum limit shall be increased by 003 in when solder lead finish is specified.
[§; SGS-THOMSON At
’I MICROELECTRONICS
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2048 x 20 CMOS TAGRAM™

w 2048 x 20 CMOS SRAM WITH ONBOARD
COMPARATOR
= MATCH ACCESS TIME = 20ns (max)
» READ ACCESS TIME = 25ns (max)
= RESET CYCLE = 25ns (max)
» lcc (outputs deselected) = 250mA (max)
= STANDBY = 50mA (max)
» FLASH CLEAR VALID BIT FUNCTION
= TARGET APPLICATION :
= 68020-25, 68030-33 AND 80386 CACHE Q
PLCC68
(Plastic Chip Carrier)
Figure 1 : Pinout for 68 Pin PLCC Package. PIN NAMES
Vee, Vss | + 5V Supply, Ground
Veea, V 5V Output Supply,
Py Pz PI Pn EJ Ez El El vu: An “1 “z “: Al As As vss coarTssa autput G’I?OUnd PRy
Ao-A1g Index Address Input
_| 09 08 07 06 05 04 03 02 01 €8 67 66 65 64 63 62 61 CDOo Clearable Tag Data /0
el 50| Aw DQ;-DQyg Tag Data /O
Veea | W 59 | Vegq Eo-Es Chip Enable ]
cog, | 1 s8 oo, g‘;log:at%'ugmable active
og | 13 57 | oo, Po-P3 Chip Enable Program
_ Inputs
Vo | 1 56} Vs RS Reset Input (active low)
oo, | 15 55 | Do, S Chip Select Input
o | sa | oa _ (active low)
oo, 1 W \(Nrittp Elnab)le
v 17 53 |v active low
cca cco =
G Data Output Enable
oo, | 18 TOP VIEW s2 | oo, (active low)
C Compare 0 Output
po, | 18 5 | Da, o 3-stapte) P!
Ve | 20 50 | Vg it = High, Miss = Low
oo, | 2 a3 |oo, G %?g?gg)e 1 ?U‘PU‘
og, | 22 a8 | oo, _ it = ngh, Miss.= Low
Ho Force hit O Input
Vo | 23 a1 | Vo _ (active low)
oo, | 2 a6 | oo, Hi1 Fa?c{t?\?quva)lnpm
oo, | 25 LU Mo Force Miss 0 Input
v % m |y _ (active low)
U 27 28 29 30 31 32 33 38 35 36 37 38 39 a0 41 42 43 | Mt fa%ft?\fe'\f;‘siﬂ Input
- S — CGo Compare 0 Output
A, A A; B Vo W S VM H CG M, H TGV, CC EnabFI)e (active lgw)
CG1 Compare 1 Output
Enable (active low)
October 1989 119
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DEVICE DESCRIPTION AND FEATURES

The MK4202 is designed to be connected DIRECT-
LY to a high performance 32 bit'microprocessor, al-
lowing the elimination of the logic delays associated
with collecting HIT or Miss outputs into a subsequent
gate or the RC delays associated with wnred OR
open collector match outputs.

The MK4202 TAGRAM has four major features that
allow direct connection :

1.Wide enough for almost any TAGRAM application
without requiring multiple chip width expansion
and the delays that would result.

2.Four (4) programmable CHIP ENABLE inputs, al-
lowing DEPTH EXPANSION without any of the at-
tendant chip enable decode delays that would
otherwise be required.
Po-P3 should be tied directly to Vcc or Vss, or
through pull-up or pull-down resistors. The
MK4202 is selected when Eo-E3 equals Po-P3 in
a binary match.
(Example : Eo-E1 = 0110, Po-P3=0110.)

3.3-STATE COMPARE OUTPUTS, allowing all
Compare outputs to be bused together so the Ad-
dress-to-Compare access time for a depth ex-
panded application is identical to that of a single

TRUTH TABLE (MK4202Q)

device. The Programmable Chip Enables prevent
bus contention by assuring that only one
TAGRAM at a time drives each Compare bus
when in Compare mode.

4.DUAL COMPARE OUTPUTS (Co and C1) and
FORCED HIT (Ho and H1) and FORCED MISS
(Mo and M3) inputs for each. The arrangement
allows direct connection of the TAGRAM to two
separate processor inputs (such as BERR and
HALT on the 68030), and connection of all sig-
nals that would otherwise have been connected
to those processor inputs to be passed
THROUGH the TAGRAM ; eliminating the need
for a subsequent gate to collect the COMPARE
output and other BERR or HALT signal sources
to the processor. The net effect is that the Ad-
dress-to-Compare access time demonstrated
by the MK4202 is all of the delay the user must
consider. The alternative approach, using nar-
row TAGRAMs with open collector outputs or
narrow TAGRAMs with 2-state outputs and a
10ns programmable logic device, requires that
the narrow TAGRAMs demonstrate a 10ns Ad-
dress-to-Compare access time to yield the same
performance in a user’s system that the MK4202
provides.

RS 5 E w G My Hy | CGy Mode Cyx DQ | Notes
Hi - X - - Lo X X Force Miss Low - 1
Hi - X - - Hi Lo X Force Hit High - 1
Hi - X - - Hi Hi Hi Comp Disable Hi-Z - 1
Hi X F X X Hi Hi X Standby Hi-Z Hi-Z
Hi X T Hi Hi Hi Hi Hi Compare Hi-Z Din
Hi X T Hi Hi Hi Hi Lo Compare Hiorlo| Din
Hi Hi T Lo X Hi Hi Lo Hit High Hi-z
Hi Hi T X Lo Hi Hi Lo Hit High Hi-Z
Hi Lo T Lo X Hi Hi Lo Write High Din
Hi Lo T Hi Lo Hi Hi Lo Read High | D Out
Lo Hi X X X - - - Reset - Hi-Z
Lo X F X X - - - Reset - Hi-Z
Lo X X Hi Hi - - - Reset - Hi-Z
Lo X X Hi Lo - - - Reset - Lo-Z
Lo Lo T Lo X - - - Not Allowed - Hi-Z 2
Lo X T Hi Hi Hi Hi Lo Reset Lo Din 3

Key : = Don't Care Notes : 1. Force hit/miss operations independent of
Hx = Ho or H| other RAM operations.
Mx = Mo or My 2. May disrupt Reset, will not damage
Gx = CGo or CGy device.
F = (False) Eo-Es pattern DOES NOT match Po-P3 pattern. 3. Reset will force Cx low during a valid
T = (True) Eo-Es pattern DOES match Po-P5 pattern. compare when CDQo is Din = HIGH.
— = Not related to identified mode of operation.
= [O7 e
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Figure 2 : MK4202 Block Diagram.

RS
RS BUFFER My Ho CGp
Ag Jr COMPARE
: ouTPUT
. 7 128 | MEMORY CELL BUFFER ————Co
ROW ROW MATRIX 3/4 LOGIC
IADDRESS "| DECODER
BUFFER 40960 BIT
: STATIC RAM
———
w G
320 l
W WAIE WRITE TAG COMPARE
S ——»| CONTROL »{ DRIVE 0 COLUMN 1O 0 | SENSE COMPARE|——»|  ouTPUT ¢
s LoGIC (READMRITE) AMP LOGIC BUFFER 1
LOGIC
15} 20
4 cowmnoecooeg | O2 T I T
P —~—>CHIP DRIVER o Ty o
4 [ENABLE
E < »DECODE] 2 ‘ I
[COLUMN ADDRESS
BUFFER
T I 20
Ayttt A0
DATA IN
BUFFER
[o]e]
37 S5S-THOMSON 18
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Figure 3 : Device Logic Symbol.

Py P, P, Py T
A, » j«—> CDQ,
A— j<«—> DQ,
F— l«—> DQq,
A » [—> DQ,
A—] <> Da,
A,—> [<—> DQ
A—» l«—> DQ;
Ay l«—> DQ,
Ap—3 l«—>» DQ,
MKa202 | «—» DO
Ay— LOGIC SYMBOL °
Ap—> (68 PIN PLCC) —>DQ,,
|<«—>DQ,,
Ep—n] j«—>- DQ,,
E,—» > DQ,;
£—>] l«—> Do,
E,—> lt—> DO,
l«—» DQ,
§— <—» DQ,,
w |«—> DQ,,
s ’ l«—> DO,
c, H W, ©, ¢ A m TG
4/19 ‘_ SGS-THOMSON
Y/ WiCROELECTRONICS

198



MK4202(Q) -20/22/25

POWER DISTRIBUTION

The MK4202, being a 20 output device, obviously
requires the use of good power bussing techniques.
MK4202 has been designed in such away as to al-
low the user to minimize the effects of switching
transients on overall circuit operation. Of particular
interest is the separate bussing of the Vcc and Vss
lines to the output drivers. The advantage provided
by these separate power pins, designated Vcca and
Vssaq, is that voltage sags and ground bumps seen
on these pins are not reflected into the other portions
of the chip, particularly the input structures. As a re-

Figure 4 : Application Block Schematic.

sult, switching noise in the supply has much less ef-
fect on input levels, providing the user with more
noise margin than would otherwise be available.

Of course Vecc and Veca must always be at the
same DC potential. Vss and Vssa must match as
well. Differences between them due to AC effects
are expected, but must be minimized through the
adequate use of bussing and bypassing. All speci-
fications and testing are done with Vss = Vssa
+10mV RMS, Vcc =Veca+ 10mV RMS with instan-
taneous peak differences not exceeding 50mV.

1
INDEX ———— e A,

1
INDEX ——]
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TAG —>

VALID  —————pd
SELECT —————3»1 §
WRITE ————

READ ————3d G

BUS ERR ~—————>

HALT  —————i M,

v,

cc — -

Ve —H,

Co

c,

32BIT P

— \\~O0 g<

BERR

HALT

<
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ABSOLUTE MAXIMUM RATINGS*

Parameter Value Unit
Voltage on any Pin Relative to Vgg -0.3107.0 \
Ambient Operating Temperature (Tp) Oto 70 °C
Ambient Storage Temperature (plastic) - 55to 125 °C
Total Device Power Dissipation 2.5 Watts
RMS Output Current per Pin 25 mA

* 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 condition above those indicated in the operation sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS (T, = 0 to 70°C)

Symbol Parameter Valus Unit Notes
Min. Typ. Max.
Veo Supply Voltage 4.5 5.0 55 \
Vss Supply Voltage, GND 0 0 0 \
Viu Logic 1 All Inputs 2.2 Vee + 0.3 \ 5
Vi Logic 0 All Inputs -0.3 0.8 \ 5
Note : All voltages referenced to Vss.
DC ELECTRICAL CHARACTERISTICS (T, = 010 70°C, Vg =% 10%)
Symbol Parameter Value Unit Notes
Min. Typ. Max.
lec Average Power Supply Current 250 mA 1
lcca Active Power Supply Current (f = 0) 200 mA 1
Isgy TTL Standby Current 50 mA 1
I Input Leakage Current -1 + 1 nA 2
loL Output Leakage Current - 10 +10 A 3
Vou Logic 1 Output Voltage (loyr = — 4mA) 2.4 Vv 4
VoL Logic 0 Output Voltage (loyt = 8mA) 0.4 \" 4
Notes : 1. Measured with outputs open. Vcc max.
2. Measured with Viy = 0.0V to Vcc.
3. Measured at CDQo, DQ1-DQug, Co and Ci.
4. All voltages referenced to Vssa.
5. Inputs (Po-P3) require Vin min. = 4.5 volts and ViL max. = 0.5 volts.
6. Sampled, not 100% tested. Measured at 1 MHz.
7. Measured at all data I/0's, Co and Cs.
CAPACITANCE (T, = 25°C, f = 1.0 MHz)
Symbol P t Value Unil N
ymbol arameter Min. Typ. Max. nit otes
G Input Capacitance 4 4 pF 6
Co Output Capacitance 8 10 pF 6.7
6/19 ‘_ SGS-THOMSON
Y/ RICROELECTRONICS
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AC TEST CONDITIONS

INPUL LEVEIS....coiiiiiriieiiicininecissesecnanee

Transition Time .

.................................................. GND to 3V

..5ns

Input and Output Timing Reference LEVEL .ot 1.5V
Ambient TEMPEIAIUTE. ....cucverieeeiiiiitiir ettt e saenes 0"to70°C
VO ueremeeemeuenernetreete st e b sttt e e st e e R e e e e bbb e bR e 5.0V +£10%
Figure 5 : Equivalent Output Load Circuit.
+5V +5V
0 9
! >
2 470 OHMS 470 OHMS
1}

AAA
wW

DUT DUT
32s00HMs | $ 240 OHMS
< —— 30pt* < —— s5pt*
Voo Vss
(A) (B)
* Includes scope and test JIG.
READ MODE (S), and Output Enable @) access times have been

The MK4202 is in the Read mode whenever W is
HIGH, and G is LOW provided Chip Select (S) is
LOW and a true Chip Enable pattern (Eo-Ej3) is ap-
plied. The 11 address inputs (Ao-A1o) define a uni-
que index address giving access to 20 of 40,960 bits
of data in the static memory array. Valid data will be
present at the 20 output pins within tavav of the last
stable address provided Chip Enable, Chip Select

met. If Chip Enable, S, or G access times are not
met, data access will be measured fromthe latter fal-
ling edge or limiting parameter (tevov, tsLaqv, or
taLav). The state of the ta_g_data 1/0 pinsis controlled
by the (Eo-Es), S, G, and Winput pins. The data lines
may be indeterminate at tevax, or tsLax, or taLax, but
will always have valid data at tavav.

Ly $5s-THomsow e
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ELECTRICAL CHARACTERISITCS AND RECOMMENDED AC OPERATING CONDITIONS
(read cyle timing) (0°C < T, £70°C) (Vg = 5.0 +5%)

STD ALT Parameter - 20 - 22 “25 | Units | Notes
Symbol | Symbol Min. | Max. | Min. | Max. | Min. | Max.
tavav o Cycle Time 25 25 30 ns
tavav taa Address Access Time 25 25 30 ns
taxax tAoH Address Output Hold Time 5 5 5 ns
taeqv tea Chip Enable Access Time 25 25 30 ns
texax teoH Chip Enable Output Hold Time 4 4 ns
tevax teLz Chip Enable TRUE to Low-Z 4 4 4 ns
texaz tenz Chip Enable FALSE to high-Z 8 8 10 ns
tsLav tsa Chip Select Access Time 15 15 18 ns
tsHax tson Chip Select Output Hold Time 2 2 ns
taLax tsiz | Chip Select to Low-Z 3 3 3 ns
tsHaz tshz Chip Select to High-Z 4 6 ns
taLav faa Output Enable Access Time 13 13 15 ns
taHax tGoH Output Enable Output Hold Time 2 2 2 ns
toLax tarz Output Enable to Low-Z 2 2 2 ns
{eHaz {oHz Output Enable to high-Z 5 5 8 ns

Figure 6 : Read Cycle.

t
AVAY

ADDRESS )( VAUD ADDRESS
ety —— I-_tAxﬁl
EqE; j( TRUE CHIP ENABLE PATTERN )(
le ) PP — —] texoz
et — —— texox |.|_
|
tsiov— re— tsnaz 1
'sa.ox_“ '—‘T shax l‘l—'
& 4
g X 7 ’
—— ooy |__ — tonaz o
— ] taox ] tonax ]
w )ll
I 'wuux
DQ DATA OUT 9
8o [§7 SGS-THOMSON
Y/ nacRoELECTRONICS
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Figure 7 : Address Read Cycle.

ADDRESS

VALID ADDRESS

210}

| ‘_". Laxax N
DATA OUT <

Figure 8 : Chip Enable Read Cycle.

Xﬁ TRUE CHIP ENABLE PATTERN

EiEy
f——— tevy————— — texaz "_
le——— o> texax

pQ -1(; DATA OUT > j

Figure 9 : Chip Select Read Cycle.

5 \ ¥
N _/
tsiav — tShoz
tsiox — SHax
b’ *( DATA OUT

Figure 10 : Output Enable Read Cycle.

J

—— toiaw | — toHoz }k
— | tuax —  toux e
DQ . DATA OUT >f‘ }
- [y SGS-THOMSON one
g Y/ GiicRoELECTRONICS
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WRITE MODE _

The MK4202 is in the Write mode whenever W is
LOW provided Chip Select (S) is LOW and a true
Chip Enable pattern (Eo-Es3) is applied (G may be in
either logic state). Addresses must be held valid
throughout a write cycle, with either W or S inactive
HIGH during address transitions. W may fall with
stable addresses, but must remain valid for twiwH.
Since the write begins with the concurrence of W

and S, should W become active first, then tsLsH must
be satisfied. Either W or S can terminate the write
cycle, therefore tovwH or tovsn must be satisfied be-
fore the earlier rising edge, and twHpx or tsHpx after
the earlier rising edge. If the outputs are active with
G and S asserted LOW and with true Chip Enable,
then W will return the outputs to high impedance wi-
thin twLHz of its falling edge.

ELECTRICAL CHARACTERISITICS AND RECOMMENDED AC OPERATING CONDITIONS

(write cycle timing) (0°C < T, < 70°C) (Ve = 5.0 £ 10%)

STD ALT Parameter - 20 - 22 25 | Units | Notes
Symbol | Symbol Min. | Max. | Min. |Max. | Min. | Max.
tavav tc Cycle Time 25 25 30 ns
tavwL tas Address Set-up Time to WLOW 0 0 0 ns
twHAX tan Address Hold Time from W HIGH 0 0 0 ns
tavsL tas Address Set-up Time to S LOW 0 0 0 ‘ ns
taHAxX tan Address Hold Time from S HIGH 0 0 0 ns
tevwL tes Chip Enable Set-up Time to WLOW 3 3 3 ns
twHEX ey Chip Enable Hold Time from WHIGH 0 0 0 ns
tevsL s Chip Enable Set-up Time to S LOW 3 3 3 ns
teuex ten Chip Enable Hold Time to S HIGH 0 0 0 ns
twiwH tww Write Pulse Width 15 15 18 ns
tsLsH tsw Chip Select Pulse Width 16 16 20 ns
tovwi tos Data Set-up Time to WHIGH 12 12 7l 15 ns
twHbx ton Data Hold Time from W HIGH 0 0 0 ns
tovst tos Data Set-up Time to S HIGH 12 12 15 ns
tsHDX ton Data Hold Time from S HIGH 0 0 0 ns
twiaz twz Outputs Hi-Z from W.LOW 8 8 10 | ns
tiwHax tw Outputs Low-Z from W HIGH 5 5 1 s ns
= L7 53 THOMSON
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Figure 11 : W Write Cycle.

t

VAV

ADDRESS ‘>( VALID ADDRESS )(
o twm |._ _.i twnax [e——
EE, TRUE CHIP ENABLE PATTERN
tevw, [e—— — twnex
"WLWH
W /
X w
s \ /4
—_— 'WHDX —
- twaz o tovwn——
DQ DATA IN
Figure 12 : S Write Cycle.
ADDRESS VALID ADDRESS X
Ywse |‘—— —‘"I Luax [
EqE, TRUE CHIP ENABLE PATTERN
Yevse L_ ——T Lsmex
tsisu
5 \& ][
. \ W/
" lsuox [
fe—————— Ly ———
pa DATA IN
K 11119
Lyy SeSiomson
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COMPARE MODE

The MK4202 is in the Compare mode whenever W
and G are HiGH provided a true Chip Enable (Eo-E3)
pattern is applied. Chip Select (S) is reguarded as
adon't care since the user is not concerned with the
data outputs, but only with the Compare (Cx) out-
puts. Mx and Hx must be HIGH, and CGx active
LOW o enable the Compare outputs for a valid com-
pare hit or miss.

The 11 index address inputs (Ao-A10) define a unique
location in the static RAM array. The data presented
on the Data Inputs (DQ1-DQ19 and CDQ) as Tag Da-
ta is compared to the internal RAM data as specified
by the index. If all bits are equal (match) then a hit

condition occurs (Cx = HIGH). If at least one bit is not
equal, then a miss occurs (Cx = LOW).

The Compare output will be valid tavcv from stable
address, or tpvcv from valid tag data provided Chip
Enable is true, and CGx is active LOW. Should the
address be stable with valid tag data, and Chip En-
able false, then compare access will be within tevev
from true Chip Enable. When executing a write-to-
compare cycle (W = LOW, and G = LOW or HIGH),
Cx will be valid twHcv or taHcv from the latter rising
edge of W or G respectively. Finally, when gatingthe
Cx output in the compare mode with CGx, the com-
pare output will be valid tcaL-cv from the falling edge
of CGx.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(compare cycle timing) (0°C < T, <70°C) (Ve = 5.0 £ 10%)

- 20 - 22 - 25
S;:gol SyAnl;;ol Parameter Min. |Max. { Min. | Max. | Min. | Max. Units | Notes
tavev taca Address Compare Access Time 20 22 25 ns
taxcx tacoH Address Compare Output Hold Time 5 5 5 ns
ovev oca Tag Data Compare Acccess Time 16 18 20 ns
toxex toow | Tag Data Compare Hold Time 2 2 2 ns
twion twon | WLOW to Compare HIGH 10 11 12 | ns
twmex twcon | W Compare Output hold Time 3 3 3 ns
twLex twcz | Wto Compare HOLD 3 3 3 ns
twrcy twov | Wto Compare Valid 10 10 12 | ns
taLcH tacn | G Low to Compare HIGH 10 11 12| ns
taHox tcgon | G Compare Output Hold Time 3 3 3 ns
laiox tacz | Gto Compare to HOLD 3 3 3 ns
taHov tacv G to Compare Valid 10 10 12 | ns
tevev teca E True to Compare Access Time 20 22 25 | ns
texex tecon | E False Compare Hold Time 4 4 ns
tevex teciz | E True to Compare Low-Z 4 4 4 ns
texcz techz | E False to Compare high-Z 8 8 10 ns
toaL-cv foca CGxto Compare Access Time 8 8 10 ns
toancx | tcaon | CGx Compare Hold time 2 2 > ns
toaLox tcaiz | CGx LOW to Compare low-Z 2 2 2 ns
tconcz | teanz | CGx HIGH to Compare High-Z 8 8 10 | ns
12/19 L37 SGs:-THoMsoN
MICROELECTRONICS
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Figure 12 : Summary Compare Cycle.

ADDRESS

Da

cG,

t
X VALID ADDRESS }(
— tavey I.— —] tyex |-——
>< TRUE CHIP ENABLE PATTERN ) FALSE CHIP ENABLE
1
— tevoy I-— —_— texcz  fe—
— evex fe———— — oy l—
|
DATA IN )(
™ tovey toxex I"I——
— tecrov e — lone r——
— ‘o teanox
1 ( HIT/MISS VALID '—)

Note : W and G are both assumed to be HIGH.
Hx and Mx are both assumed to be HIGH.

Figure 13 : Compare Cycle.

ADDRESS VALID ADDRESS >< VALID ADDRESS
— tavev '4—-*
—_— Laxex IQ—
|
DQ DATA IN *k DATA IN
1
— tovey l——
| 'ont
Cy VALID HIT/MISS VALID HIT/MISS

Note : W and G are both HIGH, CGx is LOW, and a true Chip Enable pattern is present. Hx and Mx are both assumed to be HIGH.

13/19

- 0
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RESET MODE

The MK4202 allows anasynchronous resetwhenever
RS is LOW regardless of the logic state on the other
input pins. Reset clears all internal RAM bits in CDQo
(2048 bits) to a logic zero. This output can be used as
a valid tag bit to insure a valid compare miss or hit . It
should be noted that a valid write cycle is not allowed

during a reset cycle (W = LOW, S = LOW, RS =LOW,
and Chip Enable is true). The state of the data outputs
is determined by the input control logic pins : Chip En-
able, S, G, and W (see truth table). Should a reset oc-
cur during a valid compare cycle, and the CDQg valid
tag bitis setto a logic (1), then Cx willgo LOW at trsL-
cL from the falling edge of RS.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(reset cycle timing) (0°C < T, < 70°C) (Vg = 5.0 £ 10%)

: - 20 - 22 -25 .

S)?:‘Eol S;\"I;:m Parameter Min. |Max. | Min. |Max. | Min. |Max. Units | Notes
taLSL-AV trsc Reset Cycle Time 20 25 30 ns
tasL-RsH trsw Reset pulse Width 25 25 30 ns
tasL.cL tasc. | RS LOW to Compare Output LOW 25 25 30 | ns
tasH-AV tasm Address Recovery Time 0 0 0 ns
tRsH-EV tasr Chip Enable Recovery Time 0 0 ns

FORCE HIT AND FORCE MISS

The MK4202 can force either a miss or hit condition
onthe Cx output by asserting Mx or Hx LOW. A Force
Miss overrides a Force Hit condition and is not de-
pendent upon Compare Output Enable {CGx) (see

truth table). The Cx output will go HIGH within thLcH
from the falling edge of Hx or Cx will go LOW within
tvLeL from the falling edge of Mx. All Mx and Hx inputs
must be HIGH during a valid compare cycle.

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(force hit or miss cycle timing) (0°C < T, < 70°C) (Vo = 5.0 £ 10%)

STD ALT Parameter - 20 - 22 =25 | Units | Notes
Symbol | Symbol Min. | Max. | Min. {Max. | Min. | Max.
tn tia | Hx to Force Hit Access Time 8 8 10 | ns
turoz twz | Hx to Compare High-Z 5 5 8 | ns
ticax tus Force hitto CG xdon't care 2 2 2 ns
tncon R Force hit to CG xrecognized 2 ns
oL tma Mx to Force Miss Access Time 8 8 10 ns
turcz twz | Mx to Compare to high-Z 5 8 | ns
tuLcax tvs Force Miss to CG ydon't care 2 2 2 ns
tu.can tur Force Miss to CG xRecognized 2 2 2 ns
tvLmx tmhs Force Miss to H xdon’t care 2 2 2 ns
tubt twin | Force Miss to H xRecognized 2 2 2 ns
1479 57 SGs-THOMSON
MICROELECTRONICS
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Figure 14 : Reset Cycle.

WRITE
Lavav
ADDRESS }( VALID ADDRESS }(
tnvsl. 'SHAX
tavw twnax
E E, :)< TRUE CHIP ENABLE PATTEHNXQ
Tevse Suex
tevwe YwHex
'sun

5 X L /4
/4

Z|
[’

:
L

trsnav Lsupx
tasuey twhox
toven—"]
tovwn ™1
DQ DATA IN

Note : Reset during an active write cycle is not allowed. A write cycle may disrupt Reset, but will not damage device.

Figure 15 : Valid Compare - Reset.

tastwsn
s )
—  ‘tesicL -
Cx VALID COMPARE
Note : CDQq is presumed to be HIGH.
{y5 SGS-THOMSON 1619
Y/ sichoELECTRONICS
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Figure 16 : Force Hit and Force Miss.

=, Y/ . \ 4

—{ ty cox [*— turcox—> -———
Yoo -—— —-I tuncon |e—
Wi X 71 /,
X

tunx

—= tuew [

tucz

R

2]
)

X r VALID HIT VALID MISS

Figure 17 : Late Write - Hit Cycle.

E €, Xﬁ TRUE CHIP ENABLE PATTERN ){

tevey > texcz [

JE— [ f— —_— texex I‘——‘

X 7

£

c, [ HIT xw;—

Note : G is HIGH and a Valid Address is present, Hx and Mx are both assumed to be HIGH, with CGx LOW.

16/19

r SGS-THOMSON
YF wicrorECTRONICS
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Figure 18 : Compare - Write Hit - Compare Cycle.

"X b
le———— G —!  twhoy
L*—'-'*u:l'——' — twnex L'_l‘-—

Cyx VALID COMPARE 7{ / ][ HIT )F« COMPARE

Note : G is HIGH and a Valid Address is present, Hx and Mx are both assumed to be HIGH, with CGx LOW, with CGx LOW.

Figure 19 : Late Read - Hit Cycle.

E £ X TRUE CHIP ENABLE PATTERN ){
tever texcz -—
g ovx - g = I'—

ol

\L : 7[

/
I
toorox — oo -

: T AD—

Note : W is HIGH and a Valid Address is present, Hx and Mx are both assumed to be HIGH, (with CGx LOW.)

L3y SGS-THOMSON 1719
’I MICROELECTRONICS
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Figure 20 : Compare - Read Hit - Compare Cvcle.

G SL }[
toren —— toney I.__

Fe—— torcx ——= tenex

Cy VALID COMPARE )y// HIT § COMPARE

Note : W is HIGH and a Valid Address is present, Hx and Mx are both assumed to be HIGH, with CGx LOW.

Figure 21 : Early Write - Hit Cycle.

w
o Ywhex "——
cG,
teoLov | teancz
c, Vouff HIT “\|

Note : G is HIGH and a Valid Address is present, with (Eo — Es) = True. Hx and M are both assumed to be HIGH.

Figure 22 : Early Read - Hit Cycle.

2]

TG,

| tocn i — loux |'—

| tooov teancz
¢, Vou * HIT AN

Note : W is HIGH and a Valid Address is present, with (Eo — Es) = True. HX and Mx are both assumed to be HIGH.

18/19 [y SGS-THOMSON
Y/ vicromzcTRomcS
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ORDER CODE
Part Number Access Time Cycle Time Package Type Temperature
MK4202(Q)-20 20ns 25ns 68 Pin PLCC 0°C to 70°C
MK4202(Q)-22 22ns 25ns 68 Pin PLCC 0°C to 70°C
MK4202(Q)-25 25ns 30ns 68 Pin PLCC 0°C to 70°C

PACKAGE DIMENSIONS

Pin 1 identification

Identification i 4,20 22,61
& 23,62
~
4
[
0127
0381
r | 100090005000 = s
o TTTTTTTTTITTTTTT R o 2502
e;yl;ﬂ .'e+e4e+e%e e e%e%e e;‘e%e e%e e%e{_ max. 25,27

68 Sree

. 19/19
K57 SESTHONSSN
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[_ SGS-THOMSON MK44S80(N,X)
’I MICROELECTRONICS -15/17/20

65,536-BIT FAST CMOS
16 K X 4 CACHE TAGRAM™

ADVANCE DATA

FEATURES PIN CONNECTION

m 16Kx 4 FAST CMOS CACHE TAGRAM
= 15,17,20ns ADDRESS TO COMPARE ACCESS

24-Pin DIP or SOJ

= 10,12,14ns TAG DATATO COMPARE ACCESS A 10e = 24 Voo
m EQUAL ACCESS, READ/WRITE CYCLE TIMES 0
a FLASH CLEAR FUNCTION A1 2 [ 123 Aq3
m 24-PIN 300 MIL STANDARD PLASTIC DIP Ao 3 If ] 22 Aqo
Az 4 [ 21 Aqq
DESCRIPTION o Ag 50 120 A1
The MK44S80 is a 65,536-bit CMOS Static TA- As 6 [ MK44SBO [T 19 Ag
GRAM, organized as 16Kx4 using SGS-THOM- Ag 7 [ [1 18 CLR
SON Microelectronics’ a_dvanqed .fast HQMOS A7 8 [ 17 DQg
process technology. This device is functionally Ae o O 5 16 pQ
compatible with the industry standard 8 2
MK41S80 4Kx4 TAGRAM. All inputs and out- OE 10 [] 1 15 DQj
puts are TTL compatible using a single 5V WE 11 [ 1 14 DQg
supply. Vss 12 [ ] 13 MATCH

The MK44S80 provides full static operation, re-
quiring no external clocks or refresh opera-
tions, and features a MATCH output for indica- MK44S80 TRUTH TABLE
ting either a cache hit or miss condition. The

on-board 4-bit comparator compares RAM WE | OE | CLR | MATCH | MODE
contents with current input (tag) data. The result H H H Valid Compare
on_the MAT(?H pin is an ac.tive higr.\. match L X H Invalid Write
("hit"), or active low for a "miss" condition. The H L H Invalid Read
MK44S80 offers a totem-pole MATCH output "Va'_ e
design for fast access times, allowing the X X L Invalid | Clear
MATCH pins of several devices to be gated to-
gether to provide an enable or acknowledge to
the data cache or cache control logic (refer to PIN NAMES
Figure 2). Ao-A13 Address Inputs

DQo-DQs Data I/0g-3

MATCH Comparator Output

OE Output Enable

WE Write Enable

CLR Ram Flash Clear

Vce,Vss +5V, GND
October 1989 12
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TAGRAM FUNCTION

The MK44S80 is an SRAM based Cache Tag di-
rectory (hence the name TAGRAM). Figure 2
shows a general block diagram using a cache
tag directory (TAGRAM) in a cache subsystem
application. The system must detect whether
the requested data resides in the cache data
RAM, or if extended read cycles to main me-
mory are necessary.

The MK44S80 features four modes of opera-
tion: Write, Read, Compare, and Clear. The
MK44S80 incorporates an on-board 4 bit com-
parator that compares internal RAM contents
with current (tag) input data. If the device isin
the compare mode, and the comparator de-
tects a "match", then the MATCH pin will go
high for a hit condition. If a match is not de-
tected by the comparator, then the MATCH pin
drives low to denote a "miss" condition. Stand-
ard write/read operations_are performed with
Write (WE) and Output (OE) Enable inputs. Ad-
ditionally, the device provides a Flash Clear
operation viathe CLR pin.

When a low level (Vi) is applied to the CLR
input pin for the specified tcLp time, all RAM
bits are set to a logic zero.

Compare data (internal RAM) can be read from
the data pins by bringing Output Enable (OE)
low. This will allow data stored in the memory
array to be displayed at the Outputs (DQo -
DQa).

GENERAL CACHE SUB SYSTEM BLOCK DIAGRAM

| >
DRAM
TAGRAM CACHE
AD A D
MATCH DATA MAIN
PROCESSOR *| VALID RAM MEMORY
WAT CONTROL L—J
CONTROL {5 » CONTROL
D < > D

2/2

577 SGS-THOMSON

MICROELECTRONICS
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‘ > SGS-THOMSON ‘MK4501(N,K)
Y/ icrozcTROMics  -65/80/10/12/15/20

512 x 9 CMOS BiPORT FIFO

ADVANCE DATA

= FIRST-IN, FIRST-OUT MEMORY BASED

ARCHITECTURE
m FLEXIBLE 512 x 9 ORGANIZATION
= LOW POWER HCMOS TECHNOLOGY
= ASYNCHRONOUS AND SIMULTANEOUS

READ/WRITE
= BIDIRECTIONAL APPLICATIONS
= FULLY EXPANDABLE BY WORD WIDTH OR

DEPTH
= EMPTY AND FULL WARNING FLAGS N K
= RETRANSMIT CAPABILITY

DIP-28 PLCC32
= HIGH PERFORMANGE (Plastic Package) (Plastic Chip Carrier)
PIN NAMES
MK4P:‘;t1 N:s Acc:ss Time RIW caycle Time W — Write X - Expansion In
MK4501-80 aons 100;s R  =Read XO = Expansion Out
MK4501-10 : e ns RS = Reset FF = Full Flag
- 00ns 120ns FURT = First Load/ EF - Empty Flag

MK4501-12 120ns 140ns Retransmit VCC =5V
MK4501-15 150ns 175ns D = Data In GND = Ground
MK4501-20 200ns 235ns Q = Data Out

Figure 1 : Pin Connections.

w o1 [128 Ve
ps 2 [} )27 Ds
D3 3[ [126 D5
02 4] 725 Ds
b1 5] 124 D7
po 6 [} 123 ALmT
X 7] wkasm [122 RS
FF 8 [] Nz &
a0 9] (120 X0
a1 10 [] (119 a7
Q2 1 [] [ 118 a6
Q3 12 [117 as
Q8 13 [} Sls Qs
GND 14 (] D1 R
October 1989 115

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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MK4501(N,K)-65/80/10/12/15/20

DESCRIPTION

The MK4501 is a member of the BIPORT™Memory
Series, which utilizes special two-port cell techni-
ques. Specifically, this device implements a First-In,
First-Out  algorithm, featuring asynchronous
read/write operations, full and empty flags, and un-
limited expansion capability in both word size and
depth. The main application of the MK4501 is as a
rate buffer, sourcing and absorbing data at different
rates, (e.g., interfacing fast processors and slow
peripherals). The full and empty flags are provided
to prevent data overflow and underflow. The data is
loaded and emptied on a First-In, First-Out (FIFO)
basis, and the latency for the retrieval of data is ap-
proximately one load cycle (write). Since the writes
and reads are internally sequential, thereby requir-
ing no address information, the pinout definition will
serve this and future high-density devices. The ninth
bit is provided to support control or parity functions.

FUNCTIONAL DESCRIPTION

Unlike conventional shift register based FIFOs, the
MK4501 employs a memory-based architecture
wherein a byte written into the device does not “rip-
ple-through”. Instead, a byte written into the
MK4501 is stored at a specific location, where it
remains until over-written. The byte can be read and
re-read as often as desired.

Twin address pointers (ring counters) automatically
Figure 2 : MK4501 Block Diagram.

generate the addresses required for each write and
read operation. The empty/full flag circuit prevents
illogical operations, such as reading un-written
bytes (reading while empty) or over-writing un-read
bytes (writing while full). Once a byte stored at a
given address has been read, it can be over-written.
Address pointers automatically loop back to address
zero after reaching address 511. The empty/full
status of the FIFO is therefore a function of the dis-
tance between the pointers, not of their absolute
location. As long as the pointers do not catch one
another, the FIFO can be written and read con-
tinuously without ever becoming full or empty.
Resetting the FIFO simply resets the address
pointers to address zero. Pulsing retransmit resets
the read address pointer without affecting the write
address pointer.

With conventional FIFOs, implementation of a larger
FIFO is accomplished by cascading the individual
FIFOs. The penalty of cascading is often unaccep-
table ripple-through delays. The 4501 allows im-
plementation of very large FIFOs with no timing
penalties. The memory-based architecture of the
MK4501 allows connecting the read, write, data in,
and data out lines of the MK4501s in parallel. The
write and read control circuits of the individual FIFOs
are then automatically enabled and disabled
through the expansion-in and expansion-out pins as
appropriate (see the Expansion Timing section for a
more complete discussion).

D, ’

; |

| N o

INPUT
BUFFER

Y

OUTPUT | o
BUFFER |

WRITE - WRITE

512 X 9
BiPORT~ |t— -

W CONTROL POINTER

ARRAY

READ

READ
< T
POINTER CONTROL

Al

FLAG LOGIC

N>

EXPANSION LOGIC

RESET/RETRANSMIT
RS o LOGIC i AT

2ns L7 SGS-THOMSON

MICROELECTRONICS
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MK4501(N,K)-65/80/10/12/15/20

WRITE MODE

The MK4501 initiates.a Write Cycle (see Figure 3A)
on the falling edge of the Write Enable control in-
put (W), provided that the Full Flag (FF) is not as-
serted. Data set-up and hold-time requirements
must be satisfied with respect to the rising edge of
W. The data is stored sequentially and independent
of any ongoing Read operations. FF is asserted dur-
ing the last valid write as the MK4501 becomes full.
Write operations begun with FF low are inhibited.
FF will go high tger after completion of a valid

FIGURE 3A. WRITE AND FULL FLAG TIMING

READ operation. FF will again go low tyrr from
the beginning of a subsequent WRITE operation,
provided that a second READ has not been com-
pleted (see Figure 4A). Writes beginning tggy af-
ter FF goes high are valid. Writes beginning after
FF goes low and more than typ before FF goes
high are invalid (ignored). Writes beginning less
than typ, before FF goes high and less than tegy
later may or may not occur (be valid), depending
on internal flag status.

twrr |-
FF NOT FULL FULL

LAST VALID INVALID INDETERMINANT FIRST VALID
WRITE WRITE WRITE WRITE
le—— twe
— | tyew
twew |@—— twn
¢
(—"' ~ 7 a\
w / / K
| [—
_ — le—— tepyy
twpr —|

NOT FULL

VALID - VALID

DATA DATA

N

AC ELECTRICAL CHARACTERISTICS
(0°C=<Tp= +70°C) (Vgc = +5.0 volts + 10%)

4501-65 | 4501-80 | 450110 | 450112 | 450115 | 4501-20

SYM| PARAMETER MIN | MAX |MIN |MAX MIN | MAX |MIN MAX |MIN | MAX |MIN |MAX | UNITS |NOTES
twe | Write Cycle Time 80 100 120 140 175 235 ns
wpw Write Pulse Width 65 80 100 120 150 200 ns | 1
twr | Write Recovery Time 15 20 20 20 25 35 ns
tps | Data Set Up Time 20 25 135 40 50 65 ns
tpy | Data Hold Time 10 10 10 10 10 10 ns
twrr| W Low to FF Low 60 75 95 115 145 195| ns | 2
teew| FF High to Valid Write | 10 10 10 10 10 10 ns | 2
tree| R High to FF High 60 75 95 110 140 190 ns | 2
twpi | Write Protect Indeterminant 35 35 35 35 35 35| ns 2

7 BTN e
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MK4501(N,K)-65/80/10/12/15/20

READ MODE

The MK4501 initiates a Read Cycle (see Figure 3B)
on the falling edge of Read Enable control input (R),
provided that the Empty Flag (EF) is not asserted.
In the Read mode of operation, the MK4501 pro-
vides a fast access to data from 9 of 4608 locations
in the static storage array. The data is accessed on
a FIFO basis independent of any ongoing WRITE
operations. After R goes high, data outputs will
return to a high impedance condition until the next
Read operation.

In the event that all data has been read from the
FIFO, the EF will go low, and further Read opera-

FIGURE 3B. READ AND EMPTY FLAG TIMING

tions will be inhibited (the data outputs will remain
in high impedance). EF will go high tygr after
completion of a valid Write operation. EF
will again go low tger from the beginning a subse-
quent READ operation, provided that a second
WRITE has not been completed (see Figure 4B).
Reads beginning tgrg after EF_goes high
are valid. Reads begun after_EF goes low
and more than tgp, before EF goes high
are invalid (ignored). Reads beginning less than
tpe before EF goes high and less than t... later
may or may not occur (be valid) depending on in-
ternal flag status.

VALID
WRITE

FIRST
w \

/NS

E EMPTY '._ NOT EMPTY EMPTY
—_— e aer
oo
o]
"heno i VALD
" \\\.-__//, ‘+\___.//
. e

050, V‘Lgu?,?@( o w;‘ A oA
AC ELECTRICAL CHARACTERISTICS
(0°C<Ta=< +70°C) (Vcc = +50 volts + 10%)

4501-65 | 4501-80 | 450110 | 450112 | 450115 | 4501-20

SYM| PARAMETER MIN | MAX | MIN |[MAX | MIN |[MAX |MIN|MAX |MIN |[MAX MIN|MAX (UNITS (NOTES
trc | Read Cycle Time 80 100 120 140 175 235 ns
ty | Access Time 65 80 100 120 150 200| ns 2
tgr | Read Recovery Time 15 20 20 20 25 35 ns
repw| Read Pulse Width 65 80 100 120 150 200 ns 1
tp. | R Low to Low Z 0 0 0 0 ns | 2
tpy | Data Valid from HighR | 5 5 5 5 5 ns | 2
tauz| B High to High Z 25 25 25 35 50 60| ns | 2
trer| R Low to EF Low 60 75 95 15 145 195 ns | 2
terr| EF High to Valid Read | 10 10 10 10 10 10 ns | 2
twee| W High to EF High 60 75 95 10| |40 [190| ns | 2
tae | Read Protect Indeterminant 35 35 35 35 35 35| ns 2
e &7 SEETHONSN
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MK4501(N,K)-65/80/10/12/15/20

FIGURE 4A. READ/WRITE TO FULL FLAG

.| tarr [

FIRST READ
SINCE FULL

— lq—t,,.w
FF /|
twer
w

FIGURE 4B. WRITE/READ TO EMPTY FLAG

tWEF *

FIRST WRITE
SINCE EMPTY

— |<—lgm

* 4] =
R

N7 SGS-THOMSON 515
Y/ 1CROELECTRONIGS
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MK4501(N,K)-65/80/10/12/15/20

RESET

The MK4501 is reset (see Figure 5) whenever the
Reset pin (RS) is in the low state. During a Reset,
both the internal read and write pointers are set to
the first location. Reset is required after power up,
before a Write operation can begin.

FIGURE 5. RESET

Although neither W or R need be high when RS
goes low, both W and R must be high tggs be-
fore RS goes high, and must remain high
trsr afterwards. Refer to the following discussion
for the required state of FL/RT and XI during Reset.

> tasc >
<k 1,
tas >
tass »1<€— thsp—>]

NOTE
EF and FF may change status during Reset,
but flags will be valid at tog.

AC ELECTRICAL CHARACTERISTICS
(0°C<Tp=< +70°C) (Vo = +50 volts + 10%)

4501-65 | 4501-80 | 450110 | 450112 | 450115 | 450120
SYM| PARAMETER MIN |MAX |MIN |MAX | MIN | MAX (MIN [MAX |MIN (MAX |MIN |MAX |UNITS [NOTES
trsc| Reset Cycle Time 80 100 120 140 175 235 ns
trs | Reset Pulse Width 65 80 100 120 150 200 ns 1
trsr| Reset Recovery Time 15 20 20 20 25 35 ns
trss| Reset Set Up Time 45 60 80 100 130 180 ns
- ISTR- s
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RETRANSMIT

The MK4501 can be made to retransmit (re-read
previously read data) after the Retransmit pin (RT)
is pulsed low. (See Figure 6).

A Retransmit operation sets the internal read pointer
to the first physical location in the array, but will not
affect the position of the write pointer. R must be

FIGURE 6. RETRANSMIT

inactive tgrg before RT goes high, and must remain
high for tgrg afterwards.

The Retransmit function is particularly useful when
blocks of less than 512 Writes are performed be-
tween Resets. The Retransmit feature is not com-
patible with Depth Expansion.

- tarc >
- tar >
w \ /
AT A i
N\__ /
-t '...., Pt trTR—>
A 4 \;
o V’V V‘V’V’V‘V.V’V’V’V V’V.V’V.V.V’V‘V‘V’V’V'V‘V’V’V.V’V‘V.V’V.V.V’V’V’V.V‘VOV’VOV‘\\ c
F,
P XK ROKAEKIURIKIRLIIIIIIIKIIEP] Frae vaue
NOTE
EF and FF may change status during Retransmit,
but flags will be valid at tpye.
AC ELECTRICAL CHARACTERISTICS
(0°C<Ta=< +70°C) (Vg = +50 volts + 10%)
4501-65 | 4501-80 | 450110 | 450112 | 450115 | 4501-20
SYM| PARAMETER MIN |MAX |MIN [MAX [MIN |MAX |MIN |[MAX |MIN [MAX |MIN [MAX [UNITS |NOTES
tarc | Retransmit Cycle Time | 80 100 120 140 175 235 ns
tgr | Retransmit Pulse Width | 65 80 100 120 150 200 ns | 1
trrr| Retransmit Recovery 15 20 20 20 25 35 ns
Time
trrs | Retransmit Setup 45 60 80 100 130 180 ns
Time
K 715
Ly7 SESTHOMBON

!
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SINGLE DEVICE CONFIGURATION WIDTH EXPANSION

A single MK4501 may be used when applicationre- Word width may be increased simply by connect-

quirements are for 512 words or less. The MK4501  ing the corresponding input control signals of mul-

is placed in Single Device Configuration mode when tiple devices. Status Flags (EF and FF) can be

the chip is Reset with the Expansion In pin (XI) detected from any one device. Figure 8 demon-

grounded (see Figure 7). strates an 18-bit word width by using two MK4501s.
Any word width can be attained by adding additional
MK4501s.

FIGURE 7. A SINGLE 512 x 9 FIFO CONFIGURATION

EXPANSION OUT  (XO)

WRITE W) ] (R)  READ

9 9
va 4
DATA IN / > : ::> DATA OUT
— 0 —
<FULLFLAG  (FP) 1 (EF) EMPTY FLAG
RESET (RS) (RT) RETRANSMIT

EXPANSION IN {Xi) I

FIGURE 8. A 512 x 18 FIFO CONFIGURATION (WIDTH EXPANSION)

8 s 450 0 f (XO) EXPANSION OUT
DATA IN
WRITE (W) - o _
4 (R) READ
= | 5 Q- -5%"- BT r——
FULLFLAG (FF) . 4 (EF)_EMPTY FLAG
-] 5 b——
reseT— (BS) f 1 _ - o _
__1_|. (RTIRETRANSMIT
9, 9

EXPANSION IN (XT) _t

I—, 18
= DATA OUT
7
NOTE

Flag detection is accomplished by monitoring the FF and EF signals on either
(any) device used in the width expansion configuration. Do not connect flag
output signals together.

8ns Lyg SGS:THOMSON

MICROELECTRONIGS
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DEPTH EXPANSION (DAISY CHAIN) The MK4501 operates in the Depth Expansion con-
figuration after the chip is Reset under the below

The MK4501 can easily be adapted to applications listed conditions.
when the requirements are for greater than 512

words. Figure 9 demonstrates Depth Expansion us- 1. The first device must be designated by grounding
ing three MK4501s. Any depth can be attained by the First Load pin (FL). The Retransmit function is
adding additional MK4501s. not allowed in the Depth Expansion Mode.

2. All other devices must have FL in the high state.

External logic is needed to generate a composite

Full Flag and Empty Flag. This requires the ORing 3. The Expansion Out (XO) pin of each device must
of all EFs and the ORing of all FFs (i.e., all must be tied to the Expansion In (XI) pin of the next

be set to generate the correct composite FF or EF). device.
FIGURE 9. A 1536 x 9 FIFO CONFIGURATION (DEPTH EXPANSION)

w o R
— 4 .
FF [ EF
S, [ Sy 0 1 S, N
DATA IN / ) 1 / 1} DATA OUT
7 7 — 7
FL
- <k VCC
Axi
X0
i > < —
FULL 3 a & EMPTY
5
7N ¢
7 1 —_—
< FL
-
A
X0
L] — - - -
FF . EF
S 5
o ——
RS 1 FL

‘y_i SGS-THOMSON

9/15

MICROELECTRONICS

225



MK4501(N,K)-65/80/10/12/15/20°

EXPANSION TIMING

Figures 10 and 11 illustrate the timing of the Expan-
sion Out and Expansion In signals. Discussion of
Expansion Out/Expansion In timing is provided to
clarify how Depth Expansion works. Inasmuch as
Expansion Out pins are generally connected only
to Expansion In pins, the user need not be con-
cerned with actual timing in a normal Depth Ex-
panded application unless extreme propagation
delays exist between the XO/XI pin pairs.

FIGURE 10. EXPANSION OUT TIMING

Expansion Out pulses are the image of the WRITE
and READ signals that cause them; delayed in time
by txoL and tyon. The Expansion Out signal is
propagated when the last physical location in the
memory array is written and again when it is read
" (Last Read). This is in contrast to when the Full and
Empty Flags are activated, which is in response to
writing and reading a last available location.

WRITE TO
LAST PHYSICAL
LOCATION

'\

w

ol

—

READ FROM
LAST PHYSICAL
LOCATION

X

'xm.q
X0

ton }

e et
| s

AC ELECTRICAL CHARACTERISTICS
(0°C<Tp=< +70°C) (Voc = +50 volts + 10%)

4501-65 | 4501-80 | 450110 | 450112 | 450115 | 4501-20
SYM| PARAMETER MIN |MAX |MIN |MAX |MIN |MAX MIN [MAX (MIN [MAX | MIN |MAX |UNITS |NOTES
txoL| Expansion Out Low 55 70 75 90 115 150 | ns
tyon| Expansion Out High 60 80 90 100 125 155| ns
10/15 K
L7 3E3THONSON
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When in Depth Expansion mode, a given MK4501
will begin writing and reading as soon as valid
WRITE and READ signals begin, provided FL
was'grounded at RESET time. A MK4501 in Depth
Expansion mode with FL high at RESET
will not begin writing until after an Expansion In
pulse occurs. It will not begin reading until

FIGURE 11. EXPANSION IN TIMING

a second Expansion In pulse occurs and the Emp-
ty Flag has gone high. Expansion In pulses must
occur ty,s before the WRITE and READ signals
they are intended to enable. Minimum Expansion
In pulse width, ty;, and recovery time, ty,g, must be
observed.

r—‘xa =|~ tan >
/X o
tus :l WRITE TO
FIRST PHYSICAL
LOCATION /
w !
[txis READ FROM
FIRST PHYSICAL
LOCATION
R
AC ELECTRICAL CHARACTERISTICS
(0°C=<Tp= +70°C) (Vgc = +50 volts + 10%)
450165 | 4501-80 | 450110 | 450112 | 450115 | 4501-20
SYM| PARAMETER MIN |MAX |MIN [MAX |MIN |MAX MIN |MAX |MIN |MAX |MIN | MAX |UNITS |NOTES
ty; | Expansion In Pulse 60 75 95 115 145 195 ns 1
Width
txir | Expansion In Recovery | 15 20 20 20 25 35 ns
Time
txis | Expansion In Setup 25 30 45 50 60 85 ns
Time
o 11/15
L7 352 THIMSRN
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COMPOUND EXPANSION

two systems (each system capable of READ and
WRITE operations), can be achieved by pairing

The two expansion techiques described above can  MK4501s, as shown in Figure 13. Care must be
be applied together in a straight forward manner taken to assure that the appropriate flag is moni-
to achieve large FIFO arrays (see Figure 12). tored by each system. (i.e., FF is monitored on the

BIDIRECTIONAL APPLICATIONS

device where W is used; EF is monitored on the
device where R is used.) Both Depth Expansion and
Width Expansion may be used in this mode.

Applications, which require data buffering between

FIGURE 12. COMPOUND FIFO EXPANSION

Qo-a8 Q0-Q17
Qo-an
Qo-a8 Q9-Q17
Q(N-8)-QN
RW.RS MK4501 MK4501 MK4501
— | DEPTH EXPANSION »| DEPTH EXPANSION|— « « « —3IDEPTH EXPANSION
BLOCK BLOCK BLOCK
———jﬁ)o.ne I Iog_nn D(N-8)-DN
DO-DN
D9-DN D18-DN o o o D(N-8)-DN
NOTES

1. For depth expansion block see DEPTH EXPANSION Section and Figure 9.
2. For Flag operation see WIDTH EXPANSION Section and Figure 8.

FIGURE 13. BIDIRECTIONAL FIFO APPLICATION

W, ——» . Ry
e 58—
1
D,0-8 Q.08
SYSTEMA( - — — — — — — SYSTEM B
Q,08 s K Deos
5
— 0 —
R—— ) e W
= A I L e
12115 ‘ SGS-THOMSON
Y/ ICROELECTRONICS
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pinrelative to GND ........ ... ... ... .. i -05Vto+ 70V,
Operating Temperature Ty (Ambient) ............... .. ..o o i i il 0°C to + 70°C
Storage Temperature .. ...........iiiiitiiit i e -65°C to + 125°C
Total Device Power Dissipation . .. ... ...ttt it e 1 Watt
Output CUrment Per Pin. . ... i i i i it e et i e e e e 20 mA

*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 ratings for extended
periods may affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS
(0°C = Tp =< +70°C)

SYM | PARAMETER MIN TYP . MAX UNITS | NOTES
Vee Supply Voltage 45 50 55 v 3
GND | Ground 0 0 0 v

Vi Logic “1” Voltage All Inputs 20 Vee + 1 \' 3
Vi Logic “0" Voltage All Inputs -03 08 \" 3 4

DC ELECTRICAL CHARACTERISTICS
(0°C=<Tp=+70°C) (Vgc = 50 volts + 10%)

SYM | PARAMETER MIN MAX UNITS | NOTES
" Input Leakage Current (Any Input) -1 1 A 5
loL Output Leakage Current -10 10 pA 6

Vou Output Logic “1” Voltage lgyt = -1 mA 24 \% 3
Vou Output Logic “0” Voltage lgyr = 4 mA 04 \' 3
lcet Average Vg Power Supply Current 80 mA 7
lcc2 Average Standby Current 8 mA 7

(R=W =RS = FL/RT = V)
loca Power Down Current 500 A 7
(All Inputs= V¢ -0.2 V)

AC ELECTRICAL CHARACTERISTICS
(T, = 25°C, f = 10 MH2)

SYM | PARAMETER TYP MAX NOTES
C Capacitance on Input Pins ) 7 pF
Ca Capacitance on Output Pins 12 pF 8
NOTES

1. Pulse widths less than minimum values are not allowed. 5. Measured with 04<V|y <V,
2.Measured using output load shown in Output Load ¢, ﬁzle’ 04=VoyT=Vee

Diagram. 7. Icc measurements are made with outputs open.
3. All voltages are referenced to ground. 8. With output buffer deselected.
4, —1.5 volt undershoots are allowed for 10 ns once per
cycle.
L37 SGS-THOMSON 13/15
Y/, MiCROELECTRONICS
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FIGURE 14. OUTPUT LOAD

5V
1.1 KQ
DEVICE
UNDER
TEST l
680 0 EE 30 pF
AC TEST CONDITIONS:
Input Levels ... GND to 30 V
Transition TiIMes .....c.cccoceneniicnsienienserisnenns 5ns
Input Signal Timing Reference Level ................... 15V

Output Signal Timing Reference Level 08 V and 2.2 V
Ambient Temperature . 0°C to 70°C
Vee 50V + 10%

FIGURE 15. MK4501 PLASTIC (N TYPE) DUAL-IN-LINE, 28 PINS

[ANANANANANANANANANANdNhNdNd!

o
mm inches
. Dim. — - Notes
U U VU U U U U OOY Min | Max | Min | Max
——*Dl—— A - 5334 | — 210 2
o

y—-l Al [ 0381] — 015 — 2

3.556) 4.064| .140 | .160

0.381| 0.533| .015 | .021 3

e
EICIES

\ 1.27 | 1.778| .050 [ .070

C 0.203| 0.304| .008 | .012 3
€1 D |36.576|37.338 | 1.440 | 1.470 1
D1 | 1.651| 2.159| .065 | .085

E 1524 [15875| .600 | .625

E1 [13.462[14.224| .530 | .560

NOTES el | 2286 2.794| .090 [ .110

1. OVERALL LENGTH INCLUDES .010 eA [1524 [17.78 | .600 | .700

IN
FLASH ON EITHER END OF THE PACKAGE. L | a0 — | 120] —

2. PACKAGE STANDOFF TO BE MEASURED
PER JEDEC REQUIREMENTS.

3. THE MAXIMUM LIMIT SHALL BE
INCREASED 003 IN
SOLDER LEAD FINISH IS SPECIFIED

14/15 -
&y $55.THOMSON
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FIGURE 16. MK4501 PLASTIC LEADED CHIP CARRIER, 32 PIN (K TYPE)

D

DENOT!
imim)

01
:'8%5 2 PLCS

imiminini

.023__|
ES PIN 1 -029

s 0
i i
i i i
g b T
i h
i il
i il
Q i
mm inches
Dim.
aar¢tas Min Max Min Max
32 ¢ 29 %0 A 3.048 3.556 120 140
=g ::3]: Al | 1981 | 2413 | 078 | 095
o 7 2 we B 0330 | 0533 | 013 [ .021
mQe I Bt | 0660 | 0812 | 0% | .032
=N Top View :fg:_: D [ 12319 [ 12573 | 485 | 495
o hw DI | 11.353 | 11506 | 447 | 453
* g:: D2 | 9906 | 10922 | 390 | .430
s E | 14859 [ 15113 | 585 | .595
38 Fe® 38 E1 | 13893 [ 14046 | 547 | 553
E2 | 12446 | 13462 | 490 | 530
ORDERING INFORMATION
R/W CYCLE TEMPERATURE
PART NO. |ACCESS TIME TIME CLOCK FREQ.| PACKAGE TYPE RANGE
MK4501N-65 65 ns 80 ns 125 MHz (28 Pin Plastic DIP 0° to 70°C
MK4501N-80 80 ns 100 ns 100 MHz |28 Pin Plastic DIP 0° to 70°C
MK4501N-10 100 ns 120 ns 83 MHz 28 Pin Plastic DIP 0° to 70°C
MK4501N-12 120 ns 140 ns 71 MHz 28 Pin Plastic DIP 0° to 70°C
MK4501N-15 150 ns 175 ns 5.7 MHz 28 Pin Plastic DIP 0°to 70°C
MK4501N-20 200 ns 235 ns 4.2 MHz |28 Pin Plastic DIP 0° to 70°C
MK4501K-65 65 ns 80 ns 125 MHz |32 Pin Plastic LCC{ 0°to 70°C
MK4501K-80 80 ns 100 ns 100 MHz (32 Pin Plastic LCC| 0°to 70°C
MK4501K-10 100 ns 120 ns 83 MHz |32 Pin Plastic LCC| 0°to 70°C
MK4501K-12 120 ns 140 ns 71 MHz |32 Pin Plastic LCC| 0°to 70°C
MK4501K-15 150 ns 175 ns 5.7 MHz  [32 Pin Plastic LCC| 0°to 70°C
MK4501K-20 200 ns 235 ns 4.2 MHz 32 Pin Plastic LCC 0°to 70°C
MK 4501 | N 65 |
SGSTHOMSON Device family Package type Speed grade
Prefix and number N: Plastic DIP Access Time
identification K: Plastic LCC
o MSON 15115
IS73 %%@EEE%U@@
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MK4503(N)
65/80/10/12/15/20

2048 x 9 CMOS BiPORT FIFO

= FIRST-IN, FIRST-OUT MEMORY BASED
ARCHITECTURE

= FLEXIBLE 2048 x 9 ORGANIZATION

=« LOW POWER HCMOS TECHNOLOGY

= ASYNCHRONOUS AND SIMULTANEOUS
READ/WRITE

= BIDIRECTIONAL APPLICATIONS

= FULLY EXPANDABLE BY WORD WIDTH OR
DEPTH

= EMPTY AND FULL WARNING FLAGS

= RETRANSMIT CAPABILITY

» HIGH PERFORMANCE

= HALF FULL FLAG IN SINGLE DEVICE MODE

DESCRIPTION

The MK4503 is a member of the BIPORT ™ Memory
Series, which utilizes special two-port cell techni-
ques. Specifically, this device implements a First-In,
First-Out  algorithm, featuring asynchronous
read/write operations, full, half full and empty flags,
and unlimited expansion capability in both word size

ADVANCE DATA

N
DIP-28
(Plastic Package)

Figure 1 : Pin Connections.

and depth. The main application of the MK4503 is
as a rate buffer, sourcing and absorbing data at dif- w o10]- 28 v,
ferent rates, (e.g., interfacing fast processors and b8 2 d s D:"
slow peripherals). The full, half full and empty flags -
are provided to prevent data overflow and under- 03 3 2% D5
flow. The data is loaded and emptied on a First-In, D2 4[] 125 D6
First-Out (FIFO) basis, and the latency for the D1 50 124 D7
retrieval of data is approximately one load cycle Do 6] 23 AmY
(write). Since the writes and reads are intemally se- Xi 7] wMKkeso3 [122 RS
quential, thereby requiring no address information, E s N2 &
the pinout definition will serve this and future high- @ o g 20 xomr
density devices. The ninth bit is provided to support
control or parity functions. at 1w [ 1 a7
@ un 118 06
PIN NAMES Q@3 12 117 a5
_ _ a8 13 116 Q4
y = Write Xi = Expansion in GND 14 M1 R
R = Read XO/HF = Expansion out
Half Full Flag
RS =Reset FF__ =Full Flag
FU/RT = First Load/ EF  =Empty Flag
Retransmit Vee =5V
D =Data in GND =Ground
Q = Data out NC  =No Connection
October 1989 117

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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FUNCTIONAL DESCRIPTION

Unlike conventional shift register based FIFOs, the
MK4503 employs a memory-based architecture
wherein a byte written into the device does not "rip-
ple-through". Instead, a byte written into the
MK4503 is stored at a specific location, where it
remains until over-written. The byte can be read and
re-read as often as desired in the single device con-
figuration.

Twin internal pointers (ring counters) automatically
generate the addresses required for each write and
read operation. The empty/full flag circuit prevents
illogical operations, such as reading un-written
bytes (reading while empty) or over-writing un-read
bytes (writing while full). Once a byte stored at a
given address has been read, it can be over-written.

The address pointers automatically loop back to ad-
dress zero after reaching address 2047. The
empty/half full and full status of the FIFO is therefore
a function of the distance between the pointers, not

Figure 2 : MK4503 Block Diagram.

of their absolute location. As long as the pointers do
not catch one another, the FIFO can be written and
read continuously without ever becoming full or
empty.

Resetting the FIFO simply resets the write and read
pointers to location zero. Pulsing retransmit resets
the read address pointer without affecting the write
address pointer.

With conventional FIFOs, implementation of alarger
FIFO is accomplished by cascading the individual
FIFOs. The penalty of cascading is often unaccep-
table ripple-through delays. The 4503 allows im-
plementation of very large FIFOs with no timing
penalties. The memory-based architecture of the
MK4503 allows connecting the read, write, data in,
and data out lines of the MK4503s in parallel. The
write and read control circuits of the individual FIFOs
are then automatically enabled and disabled
through the expansion-in and expansion-out pins.

- EXPANSION LOGIC
X

RESET/RETRANSMIT

LOGIC

D - D 9 9
8 >
] ]
INPUT OUTPUT
BUFFER BUFFER
w WRITE X9 READ READ =
w > WRITE | | I AbDRESS .PORT ™ ADDRESS «— R
conTrOL || "] POINTER BIPORT CONTROL
MEMORY ARRAY POINTER
> FLAG _
FF <« LOGIC EF

L, XOFF

RT

enr L3y $5S-THOMSON

MICROELECTRONICS
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MK4503(N) 65/80/10/12/15/20

ABSOLUTE MAXIMUM RATINGS*

Parameter Value Unit
Voltage on any Pin Relative to GND -05t0+7.0 \
Operating Temperature Ta (ambient) Oto+ 70 °C
Storage Temperature -55to+ 125 °C
Total Device Power Dissipation 1 Watt
Output Current per Pin 20 mA

* 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 ratings for extended periods may affect device

RECOMMENDED DC OPERATING CONDITIONS (0°C < T <+ 70°C)

Symbol Parameter Value Unit Notes
Min. Typ. Max.
Vece Supply Voltage 45 5.0 55 \ 3
GND | Ground 0 0 0 \

Viy Logic "1" Voltage all Inputs 2.0 Vee +.3 \ 3,9

Vi Logic "0" Voltage all Inputs -03 0.8 Vv 3,4,9
DC ELECTRICAL CHARACTERISTICS (0°C < T <+ 70°C) (Voo = 5.0V £ 10%)

Symbol Parameter Value Unit Notes
Min. Typ. Max.

I Input Leakage Current (any input) -1 1 MA 5
loL Output Leakage Current -10 10 pA 6
Vou Output Logic "1" Voltage loyt =- 1TmA 24 Vv 3
VoL Output Logic "0" Voltage lout = 4mA 0.4 \ 3
lecct Average Vcc Power Supply Current 120 mA 7
lccz Average Standby Current 12 mA 7

(R=W=RS =FURT =V}4)
lcca Power Down Current (all inputs = Ve - 0.2V) 4 pA 7
AC ELECTRICAL CHARACTERISTICS (0°C < Ty <+ 70°C) (V¢ = + 5.0V £ 10%)
o " Value it | N
Symbol arameter Min. Typ. Max. nit otes
C Capacitance on Input Pins 7 pF
Ca Capacitance on Output Pins 12 pF 8
Notes : 1. Pulse widths less than minimum values are not allowed.
2. Measured using output load shown in Output Load Circuit.
3. All voltages are referenced to ground.
4. - 1.5 volt undershoots are allowed for 10ns once per cycle.
5. Measured with 0.0 < Vin < Vce.
6.R 2Vi, 00 2Vour < Vce.
7. lcc measurements are made with outputs open.
8. With output buffer deselected.
9. Input levels tested at 500ns cycle time.
[Ny SGS-THOMSON snz
’l MICROELECTRONICS
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MK4503(N) 65/80/10/12/15/20

AC TEST CONDITIONS :

Input Levels.......coeeeeerneereeeenenns GND to 3.0V
Transition TIMES..........cooeeesenee 5ns

Input Signal Timing

Reference Level........cccvvveennne 5

Output Signal Timing

Reference Level........cccccvvennne 0.8V and 2.2V
Ambient Temperature................ 0°Cto 70°C
VCC crereenrrrennes ...5.0V£10%
417 "—I

236

Output Load Circuit.

5V

1.1 KQ

|
1

S { 30 pF

SGS-THOMSON
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MK4503(N) 65/80/10/12/15/20

READ MODE

The MK4503 initiates a Read Cycle (see figure 4) on
the falling edge of Read Enable control input (R),
provided that the Empty Flag (EF) is not asserted.
In the Read mode of operation, the MK4503
provides a fast access to data from 9 of 18432 loca-
tions in the static storage array. The data is ac-
cessed on a FIFO basis independent of any
on-going WRITE operations. After Rgoes high, data
outputs will return to a high impedance condition
until the next Read operation.

In the event that all data has been read from the
FIFO, the EF will go low, and further Read opera-

Figure 4 : Read And Empty Flag Timing.

tions will be inhibited (the data outputs will remain in
high impedance). EF will go high twer after comple-
tion of a valid Write operation. EF will again go low
trer from the beginning a subsequent READ opera-
tion, provided that a second WRITE has not been
completed (see figure 6B). Reads beginning terr
after EF goes high are valid. Reads begun after EF
goes low and more than trpi before EF goes high are
invalid (ignored). Reads beginning less than trei
before EF goes high and less than terr later may or
may not occur (be valid) depending on internal flag
status.

- FIRST
w VALID
WRITE
] tyer
4
EMPTY
_ eMPTY NOT EMPTY
EF «— —
> Yerm RC le—t
oo REF
t
INVALID INDETERMINANT REW t le——
— READ READ FIRST AR LAST
R 7 7 VALID vau
\ READ ALID
~— / —_ / N_READ
le—
t th le— tDv t
- A RHZ
QQ ]
0" 8 VALID DATA VALID DATA VALID DATA
out our__ 7 out

AC ELECTRICAL CHARACTERISTICS (0°C < T,

<+ 70°C) (Vg = + 5.0volts + 10%)

4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20
Sym. Parameter Min. |Max. | Min. |Max. | Min. |Max. | Min. [Max. |Min. [Max. |Min. |Max. Unit:|Notes
trc | Read Cycle Time 80 100 120 140 175 235 ns
ta | Access Time 65 80 100 120 150 200 [ ns | 2
tar | Read Recovery Time 15 20 20 20 25 35 ns
tapw | Read Pulse Width 65 80 100 120 150 200 ns 1
ta. | RLow to Low Z 0 0 0 0 0 0 ns | 2
toy | Data Valid from R High 5 5 5 5 5 5 ns | 2
tanz | R High to High Z 25 25 25 35 50 60 [ns | 2
taer | R Low to EF Low 60 75 95 115 145 195 | ns | 2
tern | EF High to Valid Read 10 10 10 10 10 10 ns | 2
twer | W High to EF High 60 75 95 110 140 190 | ns | 2
trp) | Read Protect Indeterminant 35 35 35 35 35 35 | ns 2
Ly SETHOMSN >
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WRITE MODE

The MK4503 initiates a Write Cycle (see figure 5) on
the falling edge of the Write Enable control input (W),
provided that the Full Flag (FF) is not asserted. Data
set-up and hold-time requirements must be satisfied
with respect to the rising edge of W. The data is
stored sequentially and independent of any ongoing
Read operations. FF is asserted during the last valid
write as the MK4503 becomes full. Write operations
begun with FF low are inhibited. FF will go high trrr

Figure 5 : Write And Full Flag Timing.

after completion of a valid READ operation. FF will
again go low twrr from the beginning of a sub-
sequent WRITE operation, provided that a second
READ has not been completed (see figure 6A).
Writes beginning trrw after FF goes high are valid.
Writes beginning after FF goes low and more than
twpi before FF goes high are invalid (ignored).
Writes beginning less than twpi before FF goes high
and less than trrw later may or may not occur (be
valid), depending on internal flag status.

INVALID

LAST VALID

INDETERMINANT FIRST VALID

WRITE WRITE WRITE WRITE
t
we
wWPW
= twr=w twn
w /’ \ /
— _/ _/
! tFrw
— WFE e =
FF L
NOT FULL FULL NOT FULL
g
7/
= ' Yaer [
R g FIRST
77 VvALID
READ
t —
DH
tDs
D-D
o8 VALID DATA Ja (/VALID DATA VALID DATA
IN J IN IN

AC ELECTRICAL CHARACTERISTICS (0°C < Tp < + 70°C) (V¢c = + 5.0volts + 10%)

4503-65 | 4503-80 (4503-10 | 4503-12 | 4503-15 | 4503-20 r
Sym. Parameter . Min. [Max.|Min. [Max.|Min. [Max. | Min. [Max.|Min. [Max.|Min. [Max.| "™t [Notes
twe | Write Cycle Time 80 100 120 140 175 235 ns
twpw | Write Pulse Width 65 80 100 120 150 200 ns 1
twr | Write Recovery Time 15 20 20 20 25 35 ns
tps | Data Set Up Time 30 40 40 40 50 65 ns
toy | Data Hold Time 10 10 10 10 10 10 ns
twre | W Low to FF Low 60 70 95 115 145 195 | ns | 2
terw | FF High to Valid Write 10 10 10 10 10 10 ns | 2
trre | R High to FF High 60 70 95 110 140 190 | ns | 2
twpi | Write Protect Indeterminant 35 35 35 35 35 35 | ns 2
6/17 r
b7 S omso
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Figure 6a : Read/write To Full Flag.
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Figure 6b : Write/read To Empty Flag.
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RESET

The MK4503 is reset (see figure 7) whenever the
Reset pin (RS) is in the low state. During a Reset,
both the internal read and write pointers are set to
the first location. Reset is required after power up,
before a Write operation can begin.

Although neither W or R need be high when RS goes
low, both W and R must be high trss before RS goes
high, and must remain high trsr afterwards. Refer
to the following discussion for the required state of
FL/RT and XI during Reset.

Figure 7 : Reset.
t
RSC
RS \ tos /______
L Y ,
[ “rsA ™|
tFISS
XX KK X XK XXX Z
G0.0.9.9.0.9.0.0.9.9,&
RIS N
t

SRRRRRKRRRK

== ;’;’;"0";"""Q";’;""0‘""0"‘"""""""’;""’;"’"""‘QQ7
SRRRRKEEEKKK

RSS

X
SERLLLRILEELLLE

Note : HF, EF and FF may change status during Reset, but flags will be valid at tggg.

AC ELECTRICAL CHARACTERISTICS (0°C < Tp <+ 70°C) (Ve = + 5.0volts + 10%)

4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20 .
Sym. Parameter Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. |Max. | Min. |Max. Unit Notes
trsc | Reset Cycle Time 80 100 120 140 175 235 ns
trs Reset Pulse Width 65 80 100 120 150 200 ns 1
tasp | Reset Recovery Time | 15 20 20 20 25 35 ns
trss | Reset Set Up Time 45 60 80 100 130 180 ns
8/17 o
K7 SRS
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RETRANSMIT

The MK4503 can be made to retransmit (re-read
previously read data) after the Retransmit pin (RT)
is pulsed low. (See figure 8).

A Retransmit operation sets the internal read pointer
to the first physical location in the array, but will not
affect the position of the write pointer. R must be in-

Figure 8 : Retransmit.

active trrs before RT goes high, and must remain
high for trTr afterwards.

The Retransmit function is particularly useful when
blocks of less than 2048 Writes are performed bet-
ween Resets. The Retransmit feature is not com-
patible with Depth Expansion.

t
RTC
RT N to
K /Lt
[~ RTR
tars
= ITEITIIILILIGD N\
A RRRRRRRIIKIIKS
RRRRRRRRRRRSS N
R DRI IIIIIIKIIKIKIKKIKIKIRN - FLAG
929.0.0.0:0:0:9.0.0.0.0:0.9.0.0.9.0.9.0.09-9.0.0.0.09.90.0.0.09°9°
HF,EF,F| 9:9:9:0.9.9:9.9.90.0.9:0.9.9.0.9.9.9.9.0.90.9.9.9.9.9.0.9.9.90.0.9.9.0.% VALID
RRRRRRRRRRRRERRRRRRRKRRLKKRLRLRLRRRRSS
Note : HF, EF and FF may change status during Retransmit, but flags will be valid at tgyc.
AC ELECTRICAL CHARACTERISTICS (0°C < Tp <+ 70°C) (Vg = + 5.0volts + 10%)
s P ' 4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20 unit ot
ym. arameter Min. | Max. | Min. |Max. | Min. [Max. | Min. | Max. | Min. |Max. | Min. | Max. "
trrc | Retransmit Cycle 80 100 120 140 175 235 ns
Time
tar | Retransmit Pulse 65 80 100 120 150 200 ns 1
Width
trtr | Retransmit Recovery 15 20 20 20 25 35 ns
Time
tars | Retransmit Setup 45 60 80 100 130 180 ns
Time
(N7 SGS-THOMSON a7
Y/ GucRorECTRONICS

241



MK4503(N) 65/80/10/12/15/20

SINGLE DEVICE CONFIGURATION

A single MK4503 may be used when application re-
quirements are for 2048 words or less. The MK4503
is placed in Single Device Configuration mode when
the chip is Reset with the Expansion In pin (XI)
grounded (see figure 9).

Figure 9 : A Single 2047 x 9 FIFO Configuration.

WIDTH EXPANSION

Word width may be increased simply by connecting
the corresponding input control signals of multiple
devices. Status Flags (EF and FF) can be detected,
from any one device. Figure 10demonstrates an 18-
bit word width by using two MK4503s. Any word
width can be attained by adding additional
MK4503s. The half full flag (HF) operates the same
as in the single device configuration.

(HF) HALF FULL FLAG

|

EXPANSION IN X1 l

WRITE w) ®) READ
9
9
A
DATAIN / MK4503 j:>
JFurae A ) EMPTY FLAG DATA OUT
RESET (RS) (RT) RETRANSMIT
EXPANSION IN (XI)
Figure 10 : A 2048 x 18 FIFO Configuration (width expansion).
{HF) HALF FULL FLAG
— le {F)_READ
MK4503 & enervrg
— le (AT) RETRANSMIT
9/
DATA OUT

Note : Flag detection is accomplished by monitoring the FF and EF signals on either (any) device used in the width expan-
sion configuration. Do not connect flag output signals together.

s

10/17 SGS-THO N
Kyy S53THOMSON
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HALF FULL FLAG LOGIC

Whenin single device configuration, the (HF) output
acts as an indication of a half full memory. After half
of the memory is filled, and at the falling edge of the
next write operation, the half full flag (HF) will be set

Figure 11 : Half Full Flag Timing.

low and remain low until the difference between the

write pointer and read pointer is less than or equal
to one half the total memory. The half full flag (HF)
is then reset by the rising edge of the read operation
(see figure 11).

s

o

HALF-FULL

HALF-FULL + 1

HALF-FULL

WHF

AC CHARACTERISTICS (0°C < T, < + 70°C) (Vgg = + 5volts £ 10%)

4503-20

S o 4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 |
ym. arameter Iy [Max. | Min. [Max. | Min. |Max. | Min. |Max. | Min. | Max. | Min. |Max.| "t [Notes
twHe | Write Low to Half 80 100 120 140 175 235 | ns
Full Flag Low
ta4e | Read High to Half 80 100 120 140 175 235 | ns
Full Flag High
LN7 SGS-THOMSON 117
’I MICROELECTRONICS
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DEPTH EXPANSION (daisy chain)

The MK4503 can easily be adapted to applicauo:is
when the requirements are for greater than 2048
words. Figure 12 demonstrates Depth Expansion
using the MK4503s. Any depth can be attained by
adding additional MK4503s.

External logic is needed to generate a composite
Full Flag and Empty Flag. This requires the ORing
of all EFs and the ORing of all FFs (i.e., all must be
set to generate the correct composite FF or EF).

The MK4503 operates in the Depth Expansion con-
figuration after the chip is Reset under the below
listed conditions.

1. The first device must be designated by grounding
the First Load pin (FL). The Retransmit function is
not allowed in the Depth Expansion Mode.

2. All other devices must have FL in the high state.

3. The Expansion Out (XO) pin of each device must
be tied to the Expansion In_(XI) pin of the next
device. The Half Full Flag (HF) is disabled in this

Figure 12 : A 4K x 9 FIFO Configuration (depth expansion).
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EXPANSION TIMING

Figures 13 and 14 illustrate the timing of the Expan-
sion Out and Expansion In signals. Discussion of
Expansion Out/Expansion In timing is provided to
clarify how Depth Expansion works. Inasmuch as
Expansion Out pins are generally connected only to
Expansion In pins, the user need not be concerned
with actual timing in a normal Depth Expanded ap-
plication unless extreme propagation delays exist
between the XO/XI pin pairs.

Figure 13 : Expansion Out timing.

Expansion Out pulses are the image of the WRITE
and READ signals that cause them ; delayed in time
by txoL and txon. The Expansion Out signal is
propagated when the last physical location in the
memory array is written and again when it is read
(Last Read). This is in contrast to when the Full and
Empty Flags are activated, which is in response to
writing and reading a last available location.

_ WRITE TO
W LAST PHYSICAL —S
_\K LOCATION 7_
READ FROM
LAST PHYSICAL
— LOCATION
R
— st t
XOL t X0 t
0 1 "XoH XOH
X0
AC ELECTRICAL CHARACTERISTICS (0°C < T, <+ 70°C) (V¢ = + 5.0volts £ 10%)
s P . 4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20 Uni
ym- = Min. | Max. | Min. |Max. [ Min. |Max. | Min. |Max. [ Min. [Max. | Min. |Max. nit [Notes
txoL | Expansion Out Low 55 70 75 90 115 150 | ns
txon | Expansion Out High 60 80 90 100 125 155 | ns

When in Depth Expansion mode, a given MK4503
will begin writing and reading as soon as valid
WRITE and READ signals begin, provided FL was
grounded at RESET time. A MK4503 in Depth Ex-
pansion mode with FL high at RESET will not begin
writing until after an Expansion In pulse occurs.

"_ SGS-THOMSON

It will not begin reading until a second Expansion In
pulse occurs and the Empty Flag has gone high. Ex-
pansion In pulses must occur txis before the WRITE
and READ signals they are intended to enable. Min-
imum Expansion In pulse width, txi, and recovery
time, txir, must be observed.

13/17

MICROELECTRONICS
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Figure 14 : Expansion In Timing.
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AC ELECTRICAL CHARACTERISTICS (0°C < T, <+ 70°C) (Vcc = + 5.0volts + 10%)

4503-65 | 4503-80 | 4503-10 | 4503-12 | 4503-15 | 4503-20 unit INot
Sym. | Parameter I Tax.| Min. |Max.| Min. |Max.| Min. |Max. | Min. |Max. | Min. |Max.| Ut [Notes
tq | Expansionin Pulse | 60 75 95 115 145 195 ns | 1
Width
twr | Expansionin 15 20 20 20 25 35 ns
Recovery Time
tws | Expansionin 25 30 45 50 60 85 ns
Setup Time

C