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. How To Use The Inova Databook
N0V | ———————————————————————————————————

The Inova Databook has been designed to briefly introduce you to Inova, to
familiarize you with our products, to provide you detailed specifications on our
products, and to assist you in ordering the products that best suit your specific
designrequirements. The common thread throughout this effort has been YOU, our
customers.

Ifyou are unfamiliar with our company, a brief overview of our corporation is found
on page 4.

If you would like to glance at the types of products Inova manufactures, please refer
to the Product Selector Guide on page 11.

If youare trying to replace one or more of our competitors’ parts with one of our high
density monolithic devices, you may find the competitive device listed in our Cross
Reference Section on page 17.

Once you have determined the correct device to use, the Product Data Section of the
book will enable you to design it into your system correctly. Electrical and timing
information is contained in this section, and the Packaging section at the rear of the
book contains dimensions on all the packages we offer in our product line.

Memory Scale, a new memory performance comparison factor which is defined as
the total number of memory bits divided by the device access time, is included for
each Inova device. We encourage you to compare the Memory Scale number of
competitive memory products with Inova memories.

A Quality and Reliability section outlines the system of controls we maintain to
provide you with the highest quality and most reliable products and services. This
section is found on page 21.

Several Application Notes on using Inova products arein the back of the book. These
may help you consider different alternatives in your design with Inova devices.

Ordering information is included at the end of each individual data sheet and on
pages 9 and 150.
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Inova Overview

Inova Microelectronics Corporation designs, produces and mar-
kets high density, high speed memory and special purpose semi-
conductor devices. Our headquarters in Santa Clara, California is
augmented by our researchand developmentand marketing group
located in Colorado Springs, Colorado.

Inova has developed Inroute™, a proprietary technology that
enables Inova to economically produce semiconductor devices on
relatively large areas of silicon. This technology, when combined
with our high speed silicon processing and design talents, has
placed and will continue to maintain Inova in the forefront of
semiconductor memory technology.

Inova subcontracts its wafer fabrication activities to silicon foun-
dries worldwide to ensure a reliable large volume of manufactur-
ing capacity. Since some of our products have been specified on
Standardized Military Drawings which require MIL-STD-883C
screening and controls, the rest of our products benefit from this
influence.

Inova products include 256K and 1M monolithic memory devices
available in a variety of widths, with a 4M monolithic device
availablesoon. A high speed cache memory,aneural network chip
and other specialized memory devices are also in the works. Inova
will continue to provide semiconductor devices designed to solve
industry-wide and customer- unique requirements.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Letter trom the President

Dear Reader,

We would like to thank you for considering Inova for your static
random access memory needs. It is our objective to make you a
satisfied customer by solving your needs with our products and
services.

The world’s first production-released monolithic 1-Megabit static
RAM, the S128K8, was from Inova. The S128K8 device has been in
production for over two years now, and was the first monolithic
128Kx8 SRAM available on a Standardized Military Drawing.
Having established that leadership, we are committed to staying at
the forefront of high density memory technology. During 1990, we
will continue our pioneering with the introduction of our four and
sixteen megabit SRAM’s, as well as other highly sophisticated
special application memory products.

Although our products are what formally generates revenue to
further our business, our people create the products that address
your needs as a customer. We would appreciate your feedback on
the devices we have designed that appear in this databook. Feel
free to contact any of us to obtain more information on our prod-
ucts, or to discuss your particular design challenges and how we
might better serve your needs.

We would like to be your memory supplier, and we appreciate the
consideration you have given us by reviewing our databook. When
you determine the correct Inova product to satisfy your needs,
contact your local sales representative, distributor, or our Cus-
tomer Service department to place your order!

Vaemond H. Crane

President

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 5
Phone: 408-980-0730 Fax: 408-980-1805
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Important Notice

Inova guarantees that its circuits will be free from defects in materials and
workmanship under normal use and service when operated under recommended
operating conditions, and that these circuits will perform to current specifications
in force at the time of their manufacture. Inova backs its devices with the Inova
standard warranty which is detailed on the reverse of the Inova sales order
acknowledgement. Testing and other quality control techniques are utilized to the
extent Inova deems necessary to support this warranty. Unless mandated by
specific purchase order terms or required by military specifications, testing of all
parameters of each device is not necessarily performed. Inova assumes no
responsibility for the use of any circuits described in this databook, and does not
convey any license under its patent rights or the rights of others.

The information presented in this databook is accurate to the best of our knowledge.
Inova reserves the right to make changes in the device specifications to improve
manufacturability, reliability, or performance, or to change the availability of the
devices themselves at any time without notice. Inova assumes no responsibility for
any errors or ommissions in this book, updates to this databook, or for applications
assistance or customer product designs.

Inova products are not authorized for use as critical components in life support
devices or systems intended for surgical implant in the body without express written
consent of the president of Inova Microelectronics Corporation. Buyer agrees to
notify Inova of any such intended end use whereupon Inova shall determine the
suitability and availablity of such use.

© Inova Microelectronics Corporation, 1990
All Rights Reserved

6 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Ordering Information

128K 8 TL-45MC

C = 600 mil ceramic sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil ceramic sidebrazed DIP
T = 300 mil ceramic sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack

S = Ceramic SOJ

] = Plastic SOJ

L= Leadless chip carrier

G= Pin Grid Array

M = Military Temp (-55°C to +125°C)
[ = Industrial Temp (-40°C to +85°C)
C = Commercial Temp (-0°C to +70°C)

| Speed or frequency

L = Low Power
Blank = Standard Power

T = Two Chip Selects
Blank = One Chip Select

i Memory width, in bits*

| Memory Depth, in bits*

| S =SRAM

| C = Cache

*or another unique circuit designator

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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! Product Selector Guide
Inov
32K x 8 bit SRAMs
Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
S32K8 55,70, CL 28 C,I,M | DESC SMD No.
85,100 5962-88662 43
S32K8L 55, 70, C L 28 C,I,M | DESC SMD No.
85, 100 5962-88552 43

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

L suffix on base part number = Low Power Device
T suffix on base part number = Two Chip Select Option

C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack

S = Ceramic SOJ

J = Plastic SOJ

L = Leadless Chip Carrier

G = Pin Grid Array

12 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805
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Product Selector Guide

28K x 8 bit SRAMs

Inova Access Time Packages Temp

Part Number ns Max Type Pins| Range | Comments Page

S128K8 25, 35, 45 C,D,ETF| 32 C,I, M | 25ns commercial only
55,70, 85 S,L,J,P 49
100, 120

S128KS8L 25,35, 45, C,DETF| 32 C,I,M | DESC SMD No.
55,70, 85 S,LJ,P 5962-89598 49
100, 120 25 ns commercial only

S128KS8T 25, 35, 45, C,DETF| 32 C, I M | 25ns commercial only
55, 70, 85 S,L,JP 57
100, 120

S128KS8TL 25,35, 45, C,D,ETF| 32 C, M | 25ns commercial only
55,70, 85 S,LJ,P 57
100, 120

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

L suffix on base part number = Low Power Device
T suffix on base part number = Two Chip Select Option

C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP

F = Fiatpack

S = Ceramic SOJ

J = Plastic SOJ

L = Leadless Chip Carrier

G = Pin Grid Array

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 13
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B

4

[ ]

v
N

inova microelectronics

e Product Selector Guide
64K x 16 bit SRAM
Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
564K16 45, 55,70, C 40 C, LM [ DESC SMD No. 65
85,100, 120 5962-90858
S64K16L 45,55,70, C 40 C, LM | DESC SMD No. 65
85, 100, 120 5962-90858
256K x 4 bit SRAM
Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
S5256K4 25, 35, 45 CE P, FS| 28 C, I, M | Preliminary 71
J LT
S256K4L 25, 35, 45 CEPFS| 28 COM Preliminary 71
LT

1,024K x 1 bit SRAMs

Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
S1M1 25, 35, 45 C,E,P,F S| 28 C,I,M | Preliminary 79
J,L T
SIMI1L 25, 35, 45 CEPFS| 28 C,I,M | Preliminary 79
JLL T
14 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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512K x 8 bit SRAMs

Product Selector Guide

Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
S512K8 45,55, 70 C 32 C,,M | Preliminary 87
S512K8L 45,55, 70 C 32 C,[,M | Preliminary 87
256K x 16 bit SRAM
Inova Access Time Packages Temp
Part Number ns Max Type Pins | Range | Comments Page
S256K16 55,70, 85, C 48 C,I,M | Advance Information 93
100, 120
S5256K16L 55,70, 85, C 48 C,I,M | Advance Information 93
100, 120
C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)
L suffix on base part number = Low Power Device
T suffix on base part number = Two Chip Select Option
C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP
E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP
F = Flatpack
S = Ceramic SOJ
J = Plastic SOJ
L = Leadless Chip Carrier
G = Pin Grid Array
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 15
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Cross Reference

32K x 8 32K x 8 128K X 8
55 nS 100 n$ 70 n$S
Competition Inova Competition Inova Competition Inova
CY7C198 S32K8-55 MB84256A $32K8-100 EDIBM8128 $128K8-70
CY7C199 (p. 43) GM76C256 (p. 43) EDI88128 (p. 49)
IDT71256S CDM62256 CXK581001
IDT7M856 HM62256 DPS128M8
SRM22256C HY63C256 HM628128
KM68257 SRM20256C MSM8128
CXK58258 LC36256L IDT8M824
LH52256 CXK58257P
UM62256 EDI88130 S128K8T-70
(p.97)
70 nS
Competition Inova 128K X 8 85 n$
CXK58257SP S32K8-70 Competition Inova
IDT71256S (p. 43) 25 1S CXK581001 S128K8-85
IDT7M856 Competition Inova DPS128M8 (p. 49)
M5SM5256A MT5C1008 S128kg-25 | 0138128
SRM22256C (0. 49) M5M51008
LH52256 SRM20100
DPS92256 35 0S MSM8128
EDI8832C Competition Inova HM658128
CXK581020 $128K8-35 :*D“ﬁgfnegzzf
MT5C1008 (p. 49)
85 nS DPS41288 EDI88130 S128K8T
Competition Inova 45 1S (p. 57)
HME2256 532K8-85 Competition Inova
CXK58257M (p. 43) CXK581020 S128K8-45 100 n$
SS162256CD MSM8128 (0. 49) Competition Inova
IDT71256S ’ EDI88128 $128K8-100
IDT7M856 HM658128 (p. 49)
GM76C256L 55 nS MSM8128
EDH8832C Competition Inova CXK581000
EDI8832C CXK581020 s128k8-55 | e
MSM8128 (p. 49) MS88128
IDT8M824 S
MS12808
IDT8M824
EDI88130 S128K8T-100
(p. 57)
18 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Cross Reterence

128K X 8 256K x 4 1MIMX1
120 ns 28 mS 20 mS
Competition Inova Competition Inova Competition Inova
DPS128M8 S128K8-120 431004 S256K4-25 M5M51001 S1M1-25
EDIBM8128 (p. 49) M5M51004 (p. 71) MT5C1001 (p. 79)
EDI88128 MT5C1005 431001
HM658128 CYM1240
MS12808 EDI8BM4257
CXK581000 35 nS
M5M51008 38 nS Competition Inova
MSM8128 Competition Inova M5M51001 S1M1-35
EDI84256 S256K4-35 MT5C1001 (p. 79)
EDI88130 S128K8T-120 EDI8BM4257 (p. 71) EDI811024
(p. 57) M5M51004
MT5C1005
64K x 16 HM624256 45 n$
V1624256 Competition Inova
45 nS IDT7M4042 M5M51001 S1M1-45
Competition Inova . EDIB11024 (p-79)
IDT8M624 G T I— 48 ””Smm MSM11000
DPS8MbG24 (p65) MSM4256 $256K4-45
55 1S M5M51004 (p. 71)
Competition Inova HM524256 512K x 8
EDH816H64 S6ak16-55 | /1624256
EDIBM1664 (p.65) EDI84256 85 0$
DPS8M624 EDI8M4257 Competition Inova
IDT8M624 IDT7M4042 CYM1464 5512K8-45
IDT7MB4048 (p. 87)
70 n$
Competition Inova 70 n$
EDH816H64 S64K16-70 Competition Inova
CYM1623 (p.65) DPS512X8 S512K8-70
DPS8M624 IDT7M4048 (p. 87)
100 n$
Competition Inova 256K x 16
EDH816H64 S64K16-100
EDI8F1664 (p.65) 585, 70 0S
DPS8MGE24 Competition Inova
EDI8M16256 S256K16
(p. 93)
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 19
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Quality and Reliability
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QUALITY & RELIABILITY
OUR COMMITMENT TO SUPERIOR PRODUCT QUALITY

Inova is committed to excellence in product quality and reliability. Stringent controls are in place in
all phases of product design and throughout manufacturing to achieve our goals. However, the only
true measurement of that commitment is our customer’s satisfaction. Our customers are our most
important “Quality Monitor” and Inova is most responsive to their inputs.

There are six critical factors that are essential for Inova to achieve excellence in Quality and
Reliability. They are:

1. A deep understanding of our customers’ needs and wants that translates into useful products.

2. Long lasting relationships with customers going beyond the delivery of the product to include
sales, service, and ease of use.

3. Close partnerships with suppliers and customers who feed suggestions for improvements back
into our operations.

4. A commitment that runs from the top to the bottom of the organization to continuously improve
the vield, quality, and reliability of our products.

5. A system for measuring these improvements accurately.
6. A focus on prevention of mistakes rather than correcting them.

A description of the systems and controls in place at Inova which assure that the highest quality parts
are consistently supplied and that these parts have the highest reliability achievable follows. Weare
always happy to explain our quality and reliability programs in more detail in person.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 23
Phone: 408-980-0730 Fax: 408-980-1805



inova microelectronics

G

: Qualitz Assurance
inova

QUALITY ASSURANCE METHODS

CUSTOMER INFORMATION

Inova Microelectronics Corporation exists to satisfy customers’ needs with high performance, high
density semiconductor products. To succeed in this endeavor, our sales and marketing team must
understand our customers thoroughly and communicate our customers’ needs back to our organi-
zation effectively.

Once a customer’s need is identified and can be solved by Inova, a product purchase is normally
transacted. Inova’s commitment as a result of this purchase order does not terminate with the
delivery of the product, but includes technical service and a healthy exchange of information to
ensure that the device is easy for the customer to use. Suggestions from our customers on ways to
improve our products, systems, and services are actively solicited from the entire Inova organization.

The quality of our organization is measured not only by the acceptability of our products, but by how
our entire organization responds to our customers’ needs.

CUSTOMER-SPECIFIC DRAWINGS

Drawings and specifications received from customers and agreed to by Inova are controlled by the
marketing department. When revisions occur they are reviewed and agreed to as if they were new
specifications. Inova generates an internal specification that is used to manufacture any product that
is not “standard”. The Quality department controls these customer specifications. While Inova
encourages standardization and makes every effort to create a device that will satisfy the majority of
customer needs, we do realize that customer requirements sometimes do not match our datasheet
parts.

SUPPLIER COMMUNICATIONS

Potential suppliers are initially evaluated by Inova engineering and quality assurance departments
to determine the viability of the supplier. Once the supplier is deemed viable by passing an
exhaustive technical analysis, he is added to the Inova Approved Suppliers list. This list is
maintained by both Engineering and Quality and only those suppliers on the list are used.

Inova controls are imposed on all our raw material suppliers. Procurement specifications are written

24 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805
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to cover our requirements. These specifications are always referenced in the purchase orders placed
with our suppliers and a copy is attached for reference.

Inova suppliers enjoy the same type of continuous communications that we strive to maintain with
our customers. This constant dialogue ensures that timely improvements are made in both organi-
zations to maximize the useful benefits of our customer/supplier relationships.

YIELD IMPROVEMENT

Inova is driven by constant yield improvement. Since there are a set number of die sites on a silicon
wafer, Inova’s goal is to continually drive process and design improvements to achieve the highest
percentage of die sites producing good product. There is no higher priority in the product engineer-
ing department. Achieving high yields has a direct effect on the “cost of quality”.

Inova spends a large proportion of its resources on yield improvement as a preventive measure in
quality, rather than on inspection and rework as an inspection and failure detection measure. This
constant perfecting of the product during the course of its lifetime assures a better part in terms of
quality, reliability and costs as time goes by. This is the classic microelectronic “learning curve”.
Because of Inova’s proprietary Inroute™ technology, this objective is realized much earlier in Inova’s
product life cycle.

DOCUMENTATION AND CONTROL OF MANUFACTURING

Inova Quality Assurance maintains a documentation system which covers the design, wafer fabri-
cation, assembly, test, quality assurance, reliability, and marketing areas of our company. Device
schematics & drawings for all piece parts are under document control. All materials used in the
manufacture of Inova products are covered by material specifications. Sign-off approvals for all
standard product manufacturing and procurement specifications are pre-defined and only ap-
proved specifications are used for procurement and production.

Original customer drawings are kept on file by Inova Marketing. When a customer’s need can best
be met by a special version of an Inova device, the customer’s requirements are translated into a
unique Inova internal specification that describes exactly how the part is built, tested and marked.
This internal document eliminates any misunderstandings that may be introduced by directly using
customer specifications.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 25
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A revision control system is in effect for all schematics, drawings, and materials specifications. Each
revision of a specification has an effectivity date and copies of all past revisions are kept on file and
traceable.

PRODUCT CHANGE CONTROL

Changes to the design, materials, or process of an Inova product are thoroughly evaluated and
qualified before being implemented. Product characterization and reliability tests are performed
based on the type of change made.

Changes that affect device operation or interchangeability are communicated to customers with
sufficient time to allow for the customer’s evaluation and acceptance.

Changes to Military products are communicated to the qualifying activity.

IN-PROCESS MONITORS AND INSPECTIONS

While the basic philosophy at Inova is to “Do it right the first time”, constant vigilance is required
to verify the quality of our products and procedures. An extensive system of monitors and inspec-
tions are performed in the manufacturing and testing of our products. Information from these
inspections is summarized for the management of the respective areas and for the general manage-
ment team and corrective action is implemented when required to improve performance. To
emphasize the importance of quality to the overall success of the company, quality measurement is
used as one of the criteria in the assessment of Inova management’s performance.

Because of our commitment to produce the most reliable product available for commercial, industrial
and military OEMs, many of the inspection procedures for Inova product are based on MIL-STD-
883, Revision C. We have found it easier and more cost effective to implement the most stringent
military standards required for our devices and reap the benefits of those higher standards in our
commercial products.

26 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Quality Assurance

INCOMING INSPECTION OF PURCHASED MATERIALS

All materials purchased for use in the manufacture of Inova products are inspected before their
actual use. Only approved and accepted product is used in production. Material that is rejected is
returned to the vendor for corrective action.

Inova encourages partnership arrangements and open dialogue with all suppliers of Inova raw
materials. Swift resolution of problems and the highestlevels of quality are sought with all suppliers.
Inova vendors are measured by their failure rate and willingness to solve problems should they
occur. Excessive failures or a lack of cooperation leads to a vendor disqualification.

STATISTICAL PROCESS CONTROL

Statistical Process Control, or SPC, is a system of defect prevention through the application of
statistical tools. These tools are used on data taken at critical process points in the manufacturing flow
and provide insight into the manufacturing process itself. When the results are interpreted correctly,
SPC provides opportunities for improvement in the overall manufacturing process. By the proper
application of SPC, process variation is reduced and a more consistent and reliable product is manu-
factured.

Inova uses extensive SPC techniques in the analysis of wafer fabrication, assembly and test process
parameters. All Inova manufacturing operations have SPC systems in place. Diffusion, implant,
masking, gate oxidation, dieattach, & wirebonding are just a few examples of manufacturing process
points monitored.

AUDIT AND CORRECTIVE ACTION

In order to verify compliance to requirements, audits of all Inova manufacturing and quality control
areas are carried out at least once per year. These audits are conducted by the Quality Assurance
organization and records of each audit are kept on file. All discrepancies found on the audit result
in a corrective action request. All corrective actions must be implemented and approved by the
auditor before they are closed out. Pre-defined checklists are used for all audits and they are kept
under document control.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 27
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TRAINING AND CERTIFICATION

All critical processes and inspections are performed by personnel who have been trained to perform
their task in accordance with Inova requirements. Each person is trained and tested by a qualified
individual to assure proficiency at the task. Individuals areretested periodically to verify proficiency.

CALIBRATION

All equipment used for measuring and testing of product is calibrated on an assigned schedule
utilizing equipment and standards traceable to the National Bureau of Standards. The Quality
Assurance group maintains the calibration of measuring equipment.

The calibration system is set up to comply with MIL-STD-45662. All manufactured products are
measured and/or tested by equipment that has been properly calibrated on pre-defined schedule.
Automatic testers, temperature forcing units, dimensional measurement tools, and electronic
instruments of all types are examples of the types of equipment that Inova calibrates and maintains.

ELECTROSTATIC DISCHARGE (ESD) PREVENTION

Inova has a complete electrostatic discharge (ESD) prevention program to prevent any ESD damage
from occurring during the manufacturing process. This system is in full conformance with JEDEC
Publication No. 108-A. Ground straps, grounded table tops, smocks, and grounded equipment are
all utilized. All personnel are trained to prevent ESD damage. Parts are packed for shipment in ESD
protective packaging. All ESD safeguards are checked periodically to verify grounds and connec-
tions.

All Inova devices are designed with protection networks on inputs and outputs to assure adequate
protection from normal ESD damage. New designs are thoroughly tested prior to release to assure
sufficient levels of ESD protection. ESD acceptance tests are conducted per MIL-STD-883C, method
3015.

28 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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CUSTOMER RETURNS & FAILURE ANALYSIS

Even using the most extensive quality assurance and reliability techniques, product failures may
occurinthe field. Field failures are given the highest priority for failure analysis and feedback. Inova
parts whicharereturned areanalyzed to determine the root cause of the problem. All failure analysis
information is communicated directly to the customer by Inova. If changes are made by Inova to the
testing or the manufacturing flow of a product to correct a problem then the effective date code of the
change is also communicated to the customer.

Inova maintains a state-of-the-art failure analysis lab. Our failure analysis equipment includes a
Scanning Electron Microscope (SEM), a Wafer Parametric Tester, and various electronic failure
verification and fault isolation tools. All quality conformance and field failures are thoroughly
analyzed to determine the cause of the failure and corrective action. Yield-related failures are
analyzed to determine actions neccessary to improve manufacturing yields. An in-depth failure
analysis is essential to improve the yield, quality and reliability of Inova products.

SUMMARY

Inovais committed to supplying the highest quality, most reliable semiconductor products available
in the industry. We strive to solve our customers need with our products and our people, but can be
most successful if we maintain a high level of communication with you, our customer, and our
suppliers.

If you have a suggestion to help improve any of our products or systems, please contact us. We
definitely want to be your Number 1 supplier of semiconductor products.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 29
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RELIABILITY
DESIGN

AtlInova,building high quality, highly reliable microcircuits isnoaccident. Westart with the product
design itself. No reliability program can be successful without the design and process engineering
team understanding exactly what the reliability goals of a particular design project are and what
design and process considerations must be made to achieve those goals.

The wafer fab process is Inova's first reliability consideration. The fabrication process must be fully
characterized and proven using known test structures to measure individual device performance
and reliability. Once the process parameters and the design rules are documented, the circuit
designer can begin to design the microcircuit.

Other reliability considerations during the device design process include ESD protection networks
and latch-up protection. Inova uses very conservative design margin simulations to assure that new
products perform well within the specification limits.

The next area of concern in device design is the assembly of the finished good die. Packaging design
rules are followed to assure that assembly manufacturing tolerances are observed.

Inova knows that to be competitive in the world market in the 1990’s and beyond, we must design
for optimum manufacturing capability. Inova designers work closely with production engineers to
make sure that new designs are optimized for manufacturing. This is an extremely important
consideration that produces dramatic benefits with new Inova products as they ramp up in produc-
tion.

CHARACTERIZATION & QUALIFICATION TESTING

Once an Inova microcircuit is designed and produced, it must be characterized and qualified. The
characterization of a new Inova design is extremely important to verify that the performance meets
the design goals and the device specification. Three wafer fab lots are required for characterization
to assure consistency of the process and design. Extensive tests are done at this stage to verify that
the new product will meet all performance goals. Thorough characterization assures that Inova
microcircuits will perform in all possible applications and under all conceivable conditions.

Qualification tests are done to verify the long term reliability of the device under all conceivable
conditions. These tests are designed to accelerate failures whenever possible to allow for relatively
short duration tests which canstill accurately predict longer term failure rates. Reliability tests are

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 31
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PACKAGE RELATED TESTS

SAMPLE MAX %
TEST CONDITIONS SIZE FAIL*
MARK MIL-STD-883C, Method 2015 4 0
PERM
SOLDER- MIL-STD-883C, Method 2003 84 LTPD =10
ABILITY (# OF LEADS TESTED)
BOND MIL-STD-883C, Method 2011 60 LTPD =15
STRENGTH (# OF LEADS TESTED)
PHYSICAL MIL-STD-883C, Method 2016 15 0
DIMENSIONS
LEAD MIL-STD-883C, Method 2004 15 0
INTEGRITY Condition B2
INTERNAL MIL-STD-883C, Method 1018 5 1/5
WATER VAP. (<5000PPM)
ADHESION OF MIL-STD-883C, Method 2025 15 0
LEAD FINISH
LID TORQUE MIL-STD-883C, Method 2024 5 0
* Maximum percentage of failures allowed by MIL-STD-883C.
32 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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SERIES 1

SAMPLE MAX %
TEST CONDITIONS SIZE FAIL*
THERMAL MIL-STD-883C, Method 1011 15 0
SHOCK Condition B, 15 CYCLES
TEMP CYCLE MIL-STD-883C, Method 1010 15 0
CONDC, 100 CYCLES
FINE/GROSS MIL-STD-883C, Method 1014 15 0
LEAK
VISUAL MIL-STD-883C 15 0
TEST PER DATA SHEET AT ROOM, 15 0
ENDPOINT HOT, & COLD TEMP.

* Maximum percentage of failures allowed by MIL-STD-883C.

DIE RELIABILITY TESTS
o SAMPLE MAX %
TEST CONDITIONS SIZE FAIL*
INFANT 168 hours/125°C 100 1%
|IMORTALITY or equivalent
LIFE 1000 hours/125°C 100 1%
TEST ~_orequivalent
TEMP 100 CYCLES -65/+150°C 50 2%
CYCLE
* Maximum percentage of failures allowed by MIL-STD-883C.
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 33
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DIE PERFORMANCE TESTS
SAMPLE MIL INOVA
TEST CONDITIONS SIZE SPEC* SPEC
ESD MIL-STD-883C, Method 3015 3 > 1000V > 2000V
SENSITIVITY | (Human Body Model)
LATCH- INOVA Specification 5 0 0
8] TE-0201

* Maximum percentage of failures allowed by MIL-STD-883C.

These tests are performed on each new Inova design. Changes made to existing designs to improve
performance or increase manufacturing yields are also requalified. Whenever a change is made,
Inovaanalyzesit to determineits possible effect on device performance or reliability. Allchanges that
may have an effect on device performance or reliability are recharacterized and requalified before
they are putinto production. Because some Inova customers require notification and requalification
at their facility before aredesigned product may be supplied, Inova policy requires us to notify those
customers well in advance of major changes in the design to allow time for requalification, if
necessary.
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MILITARY PRODUCTS

Inova is a major supplier of Military Static RAMs to the U.S. Government and to its prime and
subcontractors. The ability to supply this level of high reliability product requires Inova to have the
quality systems in place to meet the requirements of MIL-STD-883C, Paragraph 1.2.1, and the
referenced paragraphs of MIL-M-38510.

In addition to these military specifications, Inova complies with other associated Quality System
specifications, such as MIL-Q-9858A & MIL-1-45208A. Inova processes all military product through
the screening flow of MIL-STD-883C, Method 5004, Class B. Quality Conformance Inspection (QCI)
testing is performed per MIL-STD-883C, Method 5005, Class B. A description of Inova’s screening
and QCI testing follows.

SCREENING FLOW

Inova Specification or

Requirement

MIL-STD-883C Test Method

Internal Visual Inspection

Method 2010, Condition B

Temperature Cycling

Constant Acceleration

Method 1010, Condition C
(50 cycles)

Method 2001, Condition D, Y1 Only

External Visual Inspection

Para. 3.2 of Method 1010

Initial Electrical Test

TE - 0202

Burn-in

Final Electrical Test Nt

Method 1015, Condition D
80 Hrs @ 150° C.

TE - 0202, 25°C

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Inova Specification or

Requirement MIL-STD-883 Test Method
Percent Defective Allowable o <3%
Final Electrical Test TE - 0202, +125°/-55°
Mark AS - 0402 |
Group A Test @+125°/-55° C  TE-0202
Hermeticity, Fine & Gross Leak Method 1014
Group A Test @ 25° C TE - 0202
External Visual Examination 7 QA - 0302
Pack QA - 0202
Final QA QA - 0201
Ship QA - 0202

Note 1: Parts must be tested @ 25° C within 96 hours of removal from burn-in.
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QUALITY CONFORMANCE TESTING

Quality conformance testing follows the requirements contained in MIL-STD-883C, paragraph 1.2.1
(17). Group A and B tests are required on every inspection lot and Group C and D tests are done as
required by MIL-M-38510.

MIL-STD-883C and Inova Specifications

GROUP A TESTS
(ACC/SS)
TEST DESCRIPTION ORLTPD
Subgroup 1 Static Tests @ +25° C. 0/116
Subgroup 2 Static Tests @ +125° C. 0/116
Subgroup 3 Static Tests @ -55°C. 0/116
Subgroup 7 Functional Tests @ +25°C. 0/116
Subgroup 8A Functional Tests @ +125°C. 0/116
Subgroup 8B Functional Tests @ -55° C. 0/116
Subgroup 9 Switching Tests @ +25°C. 0/116
Subgroup 10 Switching Tests @ +125° C. o 0 /116 ]
Subgroup 11 éwitching Tests @ -55°C. 0/116
GROUP B TESTS
(ACC/SS)
TEST DESCRIPTION ORLTPD
Subgroup 2 Resistance to solvents, MIL-STD-883C, Method 2015 0/4
Subgroup 3 Solderability, MIL-STD-883C, Method 2003 10
Subgroup 4 Bond Strength, MIL-STD-883C, Method 2011, Cond. D 10

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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n J
(ACC/SS)
TEST DESCRIPTION OR LTPD
Subgroup 1 Steady State Life Test 5
MIL-STD-883C, Method 1005, Condition D
184 hrs @ 150° C
End Point Electrical Parameters 5
Subgroups 2,3,7, & 8
38 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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GROUP D TESTS
(ACC/SS)
TEST DESCRIPTION ORLTPD
Subgroup 1 Physical Dimensions, MIL-STD-883C, 15
Method 2016
Subgroup 2 Lead Integrity, MIL-STD-883C, 15
Method 2004, Condition B, (lead fatigue)
Subgroup 3 Thermal Shock, MIL-STD-883C, 15
Method 1011, Condition B, 15 cycles
Temperature Cycling, MIL-STD-883C, 15
Method 1010, Condition C, 100 cycles
Moisture Resistance, MIL-STD-883C, 15
Method 1004
Fine & Gross Leak Test, MIL-STD-883C, 15
Method 1014
Visual Inspection, MIL-STD-883C 15
End Point Electrical Parameters 15
Subgroups 2,3,7, & 8
Subgroup 4 Mechanical Shock, MIL-STD-883C, 15
Method 2002, Condition B
Vibration, Variable Frequency, MIL-STD-883C, 15
Method 2007, Condition A
Constant Acceleration, MIL-STD-883C, 15
Method 2001, Condition D (20KG),
Y, orientation
Fine & Gross Leak Test, MIL-STD-883C, 15
. Method 1014
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GROUP D TESTS (cont'd)

(ACC/SS)
TEST DESCRIPTION ORLTPD
Subgroup 4, (cont'd) | Visual Inspection, MIL-STD-883C 15
End Point Electrical Parameters 15
Subgroups 2,3, 7, & 8 -
Subgroup 5 Salt Atmosphere, MIL-STD-883C, 0/15
Method 1009, Condition A
Visual Inspection, MIL-STD-883C 0/15
Fine & Gross Leak Test, MIL-STD-883C, 0/15
Method 1014
Subgroup 6 Internal Water Vapor Content, 0/3
MIL-STD-883C, Method 1018, (< 5000ppm)
Subgroup 7 Adhesion of Lead Finish, 0/15
MIL-STD-883C, Method 2025
Subgroup 8 Lid Torque, MIL-STD-883C, 0/5
Method 2024
40 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Product Data
32K x 8 Static RAM
Device Types
Key Parameters 20M 85M
S32K8 and S32K8L 55l 701 851 100M Uni
55C nit
70C 85C 1001
Access Time 55 70 85 100 nS
Cycle Time 55 70 85 100 nS
Output Enable Access 20 25 | 30 50 nS
Features
+ S32K8L is compliant to DESC -« Military, industrial, and commercial

Standardized Military Drawing 5962-
88552 (Standard power part compliant to
5962-88662)

* 2.0V Low-Power Data Retention Option
(S32K8L)

General Description

The Inova S32K8 is a high performance 256K bit
Static Random Access Memory (SRAM), organ-
ized as 32K eight bit bytes.

The S32K8 is manufactured using a highly re-
liable, four transistor cell CMOS process. This
provides a component which combines low ac-
tive and standby power characteristics with high
performance.

Allinputs and outputs are fully TTL compatible.
Operation is fully static, so there is no need for
extra control logic to generate clocks and timing
strobes.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and

temperature range

» Military grades compliant to
MIL-STD-883C

28 pin JEDEC standard pinout

Package Options

Al4
A12
A7
A6
A5
A4
A3
A2

28] vce
27 ) WE
26 A13
25] A8
24} A9
23] A11
22 OF
21) A10
A1 20} CS
A0 19) 107
1700 {11 18§ 106

©ONO O HWN =

o

/ot §12 17§ 1VO5
/02 13 16 /04
VSS (14 15§ /03

Address Inputs
Data Input/Output
TS Chip Select

WE Write Enable

OE Output Enable

AO-A14

commercial grade devices are produced in the V.. +5V Power
same production line which ensures that they are V,, Ground
also of the highest quality.
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 43
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Recommended Operating

Conditions
Parameter Symbol Min. Max. Unit
Supply Voltage™ Vo, 45 55 Y
Input HIGH Voltage Vi, 22 V405 V
Input LOW Voltage vV, -05 038 Vv
Operating Temp. Mil. T, 55 125  <C
Operating Temp. Ind. T, -40 85 °C
Operating Temp. Comm. T, 0 70 °C

Absolute Maximum Ratings @

Temperature Under Bias -55°C 10 125 °C
Storage Temperature -65 °C to 150 °C

Product Data

Notes:
1. All voltages referenced to V., (GND).

2. Stresses above those listed under "Absolute
Maximum Ratings” may cause permanent
damage to the device. Thisis a stress rating only
and functional operation of the device at these or
any other conditionsabove thoseindicated in the
operational section of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Supply Voltage™ -0.5Vt0 7.0V
Signal Voltage On Any Pin -0.5Vto V.. +05V
\Power Dissipation 1 Watt
D.C. Continuous Output Current Per Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
‘ i 1 /0 Supply
Mode |CS | O WE . Operation = Current +5V
Standby [H X X CHighZ T T/,
Read L L H Ot g 4800
Write L X L Input loco Data Qut
Output T '
Disable L H H  Highz |y 2550 Cy = 30pF

C,=5pFfortcy,t s
I'OLZ!'OHbtWHZ 7tWLZ'

Memory Scale AC Test Conditions
Access Time 55 | 70 [ 85 | 100 | Unit Input Pulse Levels GND to 3.0V
S32K8 47137 13026 kbits/ns Input Rise and Fall Times ‘ 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
44 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Product Data
DC and Operating Characteristics M=Military; C=Commercial; |=Industrial
Parameters Symbol Test Conditions Mfm:,a, Wi ‘f‘?,z,’:m Max UNITS
Input Leakage | Tl V . =max, V,=GNDtoV, 2 2] WA
Output Leakage Y] Vi =GNDTOV, . T82V,, 2 2| HA
Stcat'c Supply leet Cs =V, OF =V ¢ 85 55 35 | ma
urrent No Address Transitions M 90 90
Dynamic Supply | TS <V ,0OFE=V 55 110 95 110 mA
Current ce2 Address Change every t,.  [70.85.100 100 30 | 100
Standby Supply — C 10 1.5
Current with TTL I s 2v, | 15 10 20| mA
Inputs S8 Address Change every ty, M 20 3.0
Séaunr?::x i l CS =V + 02V i Z 0.025 To5 | ma
CMOS inputs FSB No Address Transitions M 10 25
C NA 100
| ccoRo TS =V, minV, =20V | NA 5 150
Data Retention M NA 600 WA
Current _ c NA 150
lCCUH3 CS =V, mnV =30V | NA 8 205
M NA 900
Da\%ﬁ:&:”“on Vor V.. input voltage, minimum NA 2.0 v
Output Low Voltage VoL lo= 8 MA 0.4 0.4 \
Output High Voltage Von T on=-4 mA ) 54 54 \Y
Pin Capacitance Test Conditions | Addresses | Dataijo | s wWE OF Units
(Typical) Pin Voltage = OV, f=1.0 Mhz | 8 | 10 | 12 pF
AC Characteristics "
— | 5501 70CILM | 85CAM 100 C.IM 120 .M
No Parameter OYHUOE\ Min |Max | Min | Max | Min | Max | Min | Max | Min | Max
1| Read Cycle Time T 55 70 85 100 120
2 | Address Access Time taa 55 70 85 100 120
3 CS Access Time Tycs 55 70 85 100 120
4 | Output Hold trom Address Change . 5 5 5 5 5
51 CS Asserted to Output in Low Z - 5 5 5 5 5
6 | TS Deasserted to Output in High Z 0|35 0 35 0 35 0 35 0 35
7| OF Asserted to Output Valid 20 25 30 50 50
8| OF Asserted to Output in Low Z Vo] 0O 0 0 0 0
9| OE Asserted to Qutput in High Z tyaen| 0] 35 0 35 0 35 0 35 0 35
10| Write Cycle Time [ 55 70 85 100 120
11| Address Set-up Time L 0 0 0 0 0
121 Write Pulse Width [ 35 35 40 15 50
13 Write Recovery Time [ 5 5 5 5 5
14| Data Hold Time t 3 3 3 3 3
15| Data Valid to End of Write Lw | 25 30 35 40 40
16 [ Output Active from End of Write twizes 5 5 5 5 5
17 [ WE Asserted to Output in High Z Yyuen| 0] 35 0 35 0 35 0 35 0 35
18 [ Chip Deselect to Data Retention Time [ 0 0 0 0 0
19| Operation Recovery Time tae 55 70 85 100 120
20 | TS Asserted to End of Write o | 45 60 75 75 75
21| Address Valid to End of Write twl 45 60 75 75 75

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. (2) This Parameter is characterized initially and after any design or process
change which could affect it. It is guaranteed to. but not tested to, the limits specified. (3) All I/O Transitions are measured + 500mV from steady state with
loading as specified in "Load Test Circuits."
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READ CYCLE
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TIMING WAVEFORM OF READ CYCLE NO. 1 (19

'relll

ADDRESS
__/
TAnl2] 1oHI4]
o l———————\
e o
R i T
tolS ‘cHZ6!
DATA oy V] L ( L

TIMING WAVEFORM_OF READ CYCLE NO. 2 (245

DATA oyt

«ncs >

tRel]
ADDRESS ) (
taal2) ton[4)
topl4]
DATA ouT r PREVIOUS DATA VALID DATA VALID
(1,2,3,5)
TIMING WAVEFORM OF READ CYCLE NO. 3
s X —
‘cHzl6l

e

Data Retention Cycle

532K8 devices exhibit very low current drain when operated in Data Retention Mode. This Mode is
entered by first driving Chip Select to V. and subsequently driving both V. and Chip Selectto V ..
Chip Select must be set up before the V. drops below its minimum level. When exiting from Data
Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

Product Data

Reading the device is accom-
plished by taking chip select
(CS) and output enable(OE)
LOW , while write enable (WE)
remains inactive or high. Un-
der these conditions, the con-
tents of the memory location
specified on the address pins
will appear on the appropriate
data input/output pins.

=

otes:

1. WE is high for READ CYCLES.
2. Device is continuously selected,
CS=V,_ for all outputs active.

3. Address valid prior to or coincident
with CS transition low.

4. OE=V,

5. Data Output transitions measured +
500mV from steady state. Thisparame-
ter is sampled and not 100% tested

The curve showing typical device current is included to assist the user in understanding the
relationship of the current required by the part when its Temperature and Voltage vary. The device
is tested and guaranteed to conditions specified under DC and Operating Conditions.

DATA RETENTION MODE TIMING

Standby Current, Typical

10,000
+5V | -
IFSB (5.5VR:
1000 | lccor (3V)
uA Iccbr (2V)
100
AR
., N
10
[
NOTE: VCC +0.2V> VCDR > VCC -0.2v
— 1
-55 -40 0 25 70 85 125
TEMPERATURE, DEG C
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lIMING WAVEFORM_OF WRITE _CYCLE NO. 1 (WE _CONTROLLED TIMING) (Notes 1,2,3,6,7)

twc(10) _
ADDRESS ("
oF T Tow0)
N 7
tan@V
TS
N A
a0 ) twp(12 ] twr03)
WE p v
twhz(17) w09 |z
e a—.ad -
DATAOUT o Notedi . Noted
— - tow(15) | toH(14)
Jow
DATAIN

(Notes 1,2,3,5,6)
IIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONIROLLED TIMING)
twc10)
ADDRESS 4
tAw(21)
T3 N 7L
tas(1D) Tew@ twr(3)
m /
tow15) | 'or014)
DATAIN
Notes:

. WE or CS must be high during all address transitions.

. A write occurs during the overlap (t

wp

Product Data

inova s —

Writing to the S32K8 isachieved
when the chip select (CS) and
write enable (WE) inputs are
LOW. Data on the input/out-
put pins is written into the
memory location specified on
the address pins (A0-A14).

The input/output pins remain
ina high impedance state when
chip select (CS) or output en-
able (OE) is HIGH, or write
enable (WE) is LOW.

) of a low CS and a low WE.

. During this period, I/O pins are in the output state, and input signals must not be applied.

1
2
3. t,x is measured from the earlier of CS or WE going high to the end of the write cycle.
4
5

. If the CS low transitions occurs simultaneously with or after the WE low transition, the outputs
remain in a high impedance state.

6. Data output transitions are measured + 500mV from steady state. This parameter is sampled and

not 100% tested.

7. During a WE controlled write cycle, write pulselowis >t +t

to allow the I/Odrivers to turn

off and data to be placed on the the bus for the required TDW. If OE is high during a WE controlled
write cycle, this requirement does not apply and the write pulse can be as short as the specified TWP.
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Product Data

Package Dimension and Ordering Information

28 PIN CERAMIC SIDEBRAZED
DUAL-IN-LINE PACKAGE
600 MILWIDE

{( 1330 ‘
28

FINNO 1 14

= iy et
Lk gl

TP “o1E oS TYP

C 32 PIN LEADLESS CHIP CARRIER PACKAGE (32K X 8) I

BOTTOM

PIN® 1

[nonnnonon |

S32K8X-45X X

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP
L = Leadless Chip Carrier

L |L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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Product Data
128K x 8 Static RAM

Device Types

[
Key Parameters 35M | 45M | 55M | 70M  §sM | 100M .
S128K8 and S128K8L | 25C 351 451 551 701 = 85 100/ Unit

35C 45C 55C 70C 8s5c  100C

Access Time 25 35 45 55 70 85 100 nS
Cycle Time 25 35 45 55 70 85 100 nS
Output Enable Access 10 15 15 20 25 | 30 50 nS
Features
« 32 pin DIP, LCC, SOJ, Flatpack « 300 mil DIP for 25, 35, 45 ns parts
* Advanced 4-T CMOS technology  Military, industrial, and commercial

temperature range

» S128K8 is compliant to DESC

Standardized Military Drawing * Military grades compliant to

No. 5962-89598 MIL-STD-883C

Package

General Description Options Pinout

The Inova S128K8 is a high performance one

megabit Static Random Access Memory (SRAM) 32 vee

j

|
4
0

=R T— i
. X . (=R E 2 A6 31 A5
organized as 128K eight -bit bytes. i E 5 3 Al4 30 NC
. . . ) ERTIE 4 A12 29 WE
The 5128K8 is manufactured using a highly reli- (IR E 5 A7 28 A13

. . I 5 E|

able, four transistor cell CMOS process. This ﬁ g . S me 2l as
provides a component which combines low ac- ‘ s 8 A4 25 All
9 A3 24 OE

tiveand standby power characteristics with high
performance.

10 A2 23 AIl10
11 Al 22 C§
12 A0 21 1107
13 100 20 1/06
14 1/01 19 1/05
15 1702 18 1/04
16 VSS 17 1/03

All inputs are fully TTL-compatible. Operation
is fully static, without need for extra control logic
to generate clock signals.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are fabricated in the
same production line which assures that they are

A0-A16  Address Inputs
1/00-1/07  Data Input/ Output
B WE  Write Enable
OF  Output Enable

also of the highest quality. TS Chip Select
VCC  +5V Power
VSS  Ground
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 49
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Recommended Operating

Conditions

Parameter Symbol Min. Max. Unit
Supply Voltage™ Ve 45 55V
Input HIGH Voltage Vi 22 V405 V
‘Input LOW Voltage v, 05 08 V
Operating Temp. Mil. T, 55 125  <C
| Operating Temp.Ind. T, -40 85 °C
Operating Temp. Comm. T, 0 70 °C

Absolute Maximum Ratings ?

Product Data

Notes:
1. All voltages referenced to V (GND).

2. Stresses above those listed under "Absolute
Maximum Ratings" may cause permanent
damage to the device. Thisis a stress rating only
and functional operation of the device at these or
any other conditions above those indicated in the
operational section of this specification is not

Temperature Under Bias Tt toosec] implied. Exposure to absolute maximum rating
Storage Temperature 65°Cto 150 °¢| conditionsforextended periods may affect device
Supply Voltage™ © 0svp7oy| reliability.
Signal Voltage On Any Pin -0.5Vto V. +0.5V
Power Dissipation 1 Watt
D.C. Continuous QOutput Current Per Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
o /0 Supply

Mode |CS |OE |WE | Operation | Current +5V

Standby [ H X X High Z [/

Read L L [H Output e 480Q

wite L X L Input loo Data Out

Output ) - '

Disable |L | H |H | Highz loco 2550 C.=30pF

C. =5pFfortez,te,,,
tOLZ’ tOHZ’ tWHZ ’ tWLZ'

Memory Scale AC Test Conditions
Access Time |25 |35 [45 | 55|70 | 85 | 10| Unit Input Pulse Levels __ GNDto3.0v
S128K8 40129 221181411 ] 10 | kbits/ns Input Rise and Fall Times i 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
50 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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inova microelectronics S128K8
Product Data
DC and Operating Characteristics  L-Low Power, S = Standard Power
Symbol 25 35 45 55 70 85 100 Units
L S |L S L S L S L S |L S |L S
C| 90 (10080 (90 (80 (90 (80 (90 | 80 |90 |80 |90 |80 |90
locs (M| 1| --1|---185 |95 |85 (95 |85 |95 | 85 |95 |85 |95 |85 |95 |mA(max)
M| ---- |---- |90 |100 |90 |100 |90 |100| 90 |[100/90 |100/90 |100
loca (2) 140150 {125 {140 (125 |125 (125|125 | 125 | 125|125 | 125|125 |125| mA(max)
C| 30 (40 |3 30 (15 |4 1.5 |4 1514 (1514 |15 |4
lgg (3) I ] - |- |4 35 (2.0 |5 2.0 |5 20 |5 (2.0 |5 (2.0 |5 |mA(max)
M --- |- {10 |40 |10 (10 {10 |10 10 (10 (10 |10 |10 1>0
C|0.75---- |0.75|---- |0.75|---- |0.75|---- | 0.75]---- |0.75| ---- | 0.75]----
|FSB (4) I| - |- [1.25|---- |1.25|---- |1.25|---- | 1.25]|---- |1.25| ---- | 1.25|---- | mA(max)
M| ---- |---- |5 ---- |5 ---- |5 - 15 ---- 15 ---15 ----
C|0.10}|--- |0.10|---- |0.10|---- |0.10{---- | 0.10|---- |0.10| ---- {0.10|----
|CCDH ¢By|r|---1{---10.15}---- |0.15|---- |0.15|---- | 0.15|---- |0.15| ---- | 0.15|---- | mA(max)
M - |---- 20 |---- |20 |- [20 |- | 2.0 |- |2.0 |----{2.0 |----
Vs (6) 2.0 |12.0 |20 (2.0 |2.0 |2.0 |2.0 |20 | 2.0 |2.0 (2.0 |2.0(2.0 {2.0| V(min)
Notes:

(1) Static Supply Current: (')§=V[L, OE = V... No address transitions

(2) Dynamic Supply Current: CS < V,, OE =V, Address Change every t, transitions

(3) Standby Supply Current With TTL Inputs: (5) Data Retention Current: CS =V, min. V_ =V _min

CS > V,,. Address change every 1 (6) Data Retention Voltage: V. minimum supply voltage

(4) Standby Supply Current With CMOS Inputs: CS= V..+0.2V, No address

DC and Operating Characteristics  L-Low Power, S = Standard Power

Symbol 25 35 45 55 70 85 100 Units
L S L S |L S |L S |L S |L S |L S
M2 |2 |2 (2 ]2 |2 |2 |2 ]2 |22 |2 |2 |2 | uman
| ILO| 212 2 2 2 |2 2 |2 2 |2 2 |2 2 |2 2 | pA(max)
Vo, (3) | 04|04 04]04/04|04/04| 04{04/04/04| 04|04 04| v(max
Vou(4) | 24 | 24| 24| 24124 | 24|24 | 24|24 |24/24| 24| 24| 2.4] V (min)
Typical Test Conditions Addresses |Data I/O CS, WE, OF
Pin Capacitance| Pin Voltage=0V, f=1.0 MHz 8 10 i2 pF(typ)
Notes:
(1) Input Leakage Current: V. = max, V,, = GND to V (3) Output Low Voltage: |, =8 mA
(2) Output Leakage Current: V= GND to V. Outputs in tri-state (4) Output High Voltage: |, = -4 mA
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 51
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AC Characteristics!"

Product Data

$128K8 and S128KBL | o, | 25C | 35C,,M [45C,,M [55C,i,M [70 C,i,M [85C LM
| No Parameter 7777 |Min |Max |[Min [Max |[Min |Max [Min [Max | Min |[Max |[Max | Min
1 | Read Cycle Time tac o5 35 45 55 70 85
| 2 | Address Access Time tAA 25 35 45 55 70 85
| 3 |CSontoOutput Valid tacs 25 35 45 55 70 85
4 |OE onto Output Valig toe 10 15 15 20 25 30
5 | TS ontoOutputin Low Z to 223 5 5 5 5 5 5
| 6 |OE 6:10 Output inLowZz Fo;z(éva) o | 0 0 10 0 0 |
7 . a;o Output in High Z tCHz(2'3) 0 10 0 15 0 20 0 35 0 35 0 35
| 8 | OE offto Outputin High 2 towz23 |0 |10 |0 |[15]| 0 20| 03| 0|35] 0] 35
9 | Output Hold from Address Change ton 3 5 5 5 5 5
10 | Wrie Cycle Time twe 25 35 45 55 70 85
11 | Chip Selection to End of Write tew 20 25 35| 45 | 60| 75 |
12 | Address Set-up Time ths 0 0 0 0 0 0
13 | Address Valid to End of Writer taw 20 25 35 45 60 75
14 | write Pulse Wid;h 7 twp 20 25 30 35 35 40
15 |Write Recovery Tme tWR 0 0 5 5 5 5
16 | Write Pulse on to Output in High Z ;tWHz(zvg) 0 10 0 15 0 20| 0 | 35 0] 35 0 35
17 | write Puise off to Output in Low Z twizea 5 5 5 5 5 5
18 | Data Valid Set-Up to End of Write tow 15 20 25 25 30 35
19 | Data Hold from End of Write tDH 0 0 0 3 3 3
20 | Chip Deselect to Data Retention tCDH(Z) 0 0 0 0 0 0
21 | Operation Recovery Time tn(z) 25 35 45 55 70 85

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. 100nS and 120nS parts are also available. (2) This Parameter is characterized
initially and after any design or process change which could affect it. It is guaranteed to. but not tested to. the limits specified. (3) All Transitions are measured +
500mV from steady state with loading as specified in "Load Test Circuits.”

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805




q—t‘i%é] inova microelectronics
i

S5128K8

inova

READ CYCLE

TIMING WAVEFORM OF READ CYCLE NO 1 (19
"reth) >
ADDRESS )
T N TAn2) > Toq®)
OF ' y
tor@ N torz®
I y ‘rou(él
f 7
te® icrz) |
DATA |
our
Tacsd
TIMING WAVEFORM OF READ CYCLE NO. 2 (1249
chm
ADDRESS
oK

NG
fon®

5

BATA qur [ erevious patavawo )

DAIA VALD“%*

TIMING WAVEFORM OF READ CYCLE NO. 3 (1239
Y
s -

’Acs”}

ez ()

'C‘lby‘
o

DATA  y

Data Retention

Product Data

Reading the 5128K8 device is
accomplished by taking chip se-
lect (CS)and output enable(OE)
LOW , while write enable (WE)
remains inactive or high. Un-
der these conditions, the con-
tents of the memory location
specified on the address pins
will appear on the appropriate
data input/output pins.

Notes:
1. WE is high for READ CYCLES.

2. Device is continuously selected,

CS=V,_ for all outputs active.

3. Address valid prior to or coincident
with CS transition low.

4. OE =V,
5. Data Output transitions measured

+500mV from steady state. This pa-
rameteris sampled and not 100% tested

S128K8 devices exhibit very low current drain when operated in Data Retention Mode. This Mode
is entered by first driving Chip Select to V.. and subsequently driving both V__and Chip Select to
Vpg- Chip Select must be set up before the V. drops below its minimum level. When exiting from
Data Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

DATA RETENTION TIMING

+5V

NOTE: Vcc +0.2V> VopR > Voc-0.2V

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 5
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WRITE CYCLE

TIMING WAVEFORM OF WRITE_CYCLE NO. 1 (WE CONTROLLED TIMING) (Notes 123,67
tweli0) |
ADDRESS {
tew1n)
— = —L
OF
taw(13
o < AwW(3) >
I /
tag (1) twp(14) | twr(19)
WE ' o =
~__ 0
TwizU16) twiz (17) fonz ®
DATA OUT —{ Note 4 . Note 4 | .
'DW”Bi tpH(19)
DATAIN |/
(Notes 1,2,3,5.6)
TIMING WAVEFORM _OF WRITE CYCLE NO. 2 (CS CONIROLLED TIMING)
- twel19)
ADDRESS y(i (
- Taw(13) -
s —
cs ! ]L
tag (12) tew(11) | fwe09)
WE \ /
tow(18) | oH(19)

DATAIN \pj——'

Notes:

. WE or CS must be high during all address transitions.

Product Data

Writing to the S128K8 is
achieved when the chip select
(CS) and write enable (WE)
inputs are LOW. Data on the
input/output pins is written
into the memory location speci-
fied on the address pins (A0-
A16).

The input/output pins remain
inahighimpedance state when
chip select (CS) or output en-
able (OE) is HIGH, or write
enable (WE) is LOW.

. A write occurs during the overlap (TWP) of a low CS and a low WE.

. During this period, I/O pins are in the output state, and input signals must not be applied.

1
2
3. TWR is measured from the earlier of CS or WE going high to the end of the write cycle.
4
5

. If the CS low transitions occurs simultaneously with or after the WE low transition, the outputs

remain in a high impedance state.

6. Data output transitions are measured + 500mV from steady state. This parameter is sampled and

characterized but not 100% tested.

7. During a WE controlled write cycle, write pulse low is >TDW + TWHZ to allow the /O drivers
to turn off and data to be placed on the the bus for the required TDW. If OE is high during a WE
controlied write cycle, this requirement does not apply and the write puise can be as short as the

specified TWP.

54 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Package Dimension and Ordering Information

Product Data

EEEEEEEEEEEEEEEEEEEEEE

LLLLLLLLLLLL
DDDDDDDDDD

32 Pin CERAMIC SIDEBRAZED

DUAL-IN-LINE PACKAGE

400 MIL WIDE

-] | —
-] o
an] o
-] jum
o= [s=
=] =
-] o
=} o
- um
=] jas
-] um
=] o
-] jus
;’ E‘gsorv
=] Ciﬁ
315 e 416 e 315
275 I 404 l 75
| { 1 420 L
Too7 T
o L | Ta
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. Product Data
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Package Dimension and Ordering Information
32 LEAD (400 MIL) CERDIP PACKAGE — 32 LEAD (400 MIL) MOLDED DIP PACKAGE n
D r

FIN N 1

Momoonoonoooomooon

uuuuuuuuuuuuuuuu
FINNO 1
5 .
il azs 160 az
140 380 140 e

— = —— —_—

e A TR I o S W~ it rtrrie B e
725 w01 1 H 1 T a0 o
L o L 1L L JL o

a1 e

125
490

100 TYP 020 05 TYp . . 485
16 420 100 TYP =1 05 TYP amn
32 PIN PLASTIC S0J PACKAGE,400 MIL WIDE BODY
‘)T
445 _383
435

; ; |
0s0 TYP
*I - 750 REF | —513
025
l I 148
28
045 +—| ) !
= e 019
01s

S128K8X-45X X

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack
S = Ceramic SOJ
J = Plastic SOJ

L = Leadless Chip Carrier

————]L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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Product Data
128K x 8 Static RAM
Device Types R
Key Parameters 35M | 45M | 55M | 70M | 85M @ 100M
S128K8T and S128K8TL | 25C 351 451 551 70 851 100/ | Unit
35C | 45C 55C 70C 85C 100C
Access Time 25 35 45 55 70 85 100 nS
Cycle Time 25 35 45 55 70 85 100 nS
Output Enable Access 10 15 15 20 25 30 50 nS

Features

* Two Chip Selects for Increased Flexibility + 300 mil DIP for 25, 35, 45 ns parts

 Fully static 128Kx8 SRAM
* Advanced 4-T CMOS technology
32 pin DIP, LCC, SOJ, and Flatpack

General Description

The Inova S128K8T is a high performance one
megabit Static Random Access Memory (SRAM)
organized as 128K eight -bit bytes.

The S128K8T is manufactured using a highly re-
liable, four transistor cell CMOS process. This
provides a component which combines low ac-
tive and standby power characteristics with high
performance.

All inputs are fully TTL-compatible. Operation
is fully static, without need for extra control logic
to generate clock signals.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are fabricated in the
same production line which assures that they are
also of the highest quality.

» Military, industrial, and commercial
temperature range

* Military grades compliant to

FLATPACK

MIL-STD-883C
Package
Options Pinout
- NC 32 vCC

A15
A14 30 Cs2
WE
A13
A6 27 A8
A5 26 A9
Al

A3 24 OE
10 A2 23 A10

11 A1l 22 CS1
12 AO 21 1107
13 1100 20 1106
14 1/01 19 1105
15 1102 18 1104
16 VSS 17 1103
A0-A16 Address Inputs

1/00-1/07 Data Input/Output

— WE Write Enable

OF Output Enable
CS1 Chip Select 1

CS2 Chip Select 2
f]TIT'MWITIT'TITWIWWW DIP VCC +5V Power
i P VSS Ground
inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 57
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Recommended Operating

Conditions

Parameter Symbol Min. Max. Unit
Supply Voltage'" V. 45 55 v
| Input HIGH Voltage v 22 V 0. 5 V

| Input LOW Voltage V., 05 o Y]

| Operating Temp. Mil. T, 55 125 °C
Operatmg Temp. Ind. T -40 85 °C
| Operating Temp. Comm. T 0 70 °C

Absolute Maximum Ratingg 2

Temperature Under Bias -55°Ct0 125 °C
Storage Temperature -65 °C to 150 °C

Product Data

Notes:
1. All voltages referenced to V., (GND).

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

Supply Voltage™ -0.5V to7.0V
Signal Voltage On Any Pin -0.5Vto V .+ 0. 5V
\Power Dissipation o Matt
D.C. Continuous Output Current Per. Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
{ 1
. | /(1] 1Supply
Mode (CS1/CS2 ‘;DE WE QOperation |Current M
Standby H XX X [WonZ I/l 4800
Standby | X ,'-,_j,x X | HighZ lsg/less Data Out
‘Read | |(H L | H |Output loca
wite (L H X L [put | I, 255 C. = 30pF
Output }
Disable L |H H H | HighZ leco

(;L = 5pF for 'cm,z tewnas
tow, towzs twhz » Pz -

Memory Scale AC Test Conditions
Access Time |25 |35 [45 |55 |70 |85 | 100| Unit Input Pulse Levels GND to 3.0V
S128K8 |40 (29 (22|18 |14 [11] 10| kbits/ns Input Rise and Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
58 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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. Product Data
L O O |

DC and Operating Characteristics L - Low Power, S = Standard Power

Symbol 25 35 45 55 70 85 100 Units
L st s |t [s L [s |t [s ]t [s ]t s
C| 90 100 (80 (90 |80 (90 |80 |90 |80 [90 |80 |90 |80 |90
85 (95 (85 |95 (85 |95 |85 |95 |85 |95 |85 |95 | mA(max)
-~ |90 [100 |90 |100 |90 |100 | 90 [100|90 [100|90 |100)
e, (2) 150 (140 [125 [140 125 [125 [125 [125 | 125 | 125|125 | 125[125 [125{mA(max)

o
o
—_
—_
~
'
1

Clao (40 |3 |30 [3 [5 [3 |5 |3 |5 |3 |5 |3 |5
lss (3) I - - |4 35 |4 6 4 6 4 6 |4 6 |4 |6 |mA(max)
M -~ |- [10 |40 |10 |10 [10 |10 |10 |10 |10 |10 |10 |10
cl 0.75-— |0.75 |-~ |0.75 | [0.75 |- | 0.75 |~ [0.75| — |0.75 |-
lege (4) | 1| == |-~ [1.25 [~ [1.25 |~ [1.25|— | 1.25 |- |[1.25 | < |1.25 |-~ [ mA(max)
M |~ |5 | |5 |- 5 | |5 |15 |—1|5 |-
c| 0.10|— |o.10 |-~ [0.10 |- [0.10|—- | 0.10 | |0.10| - |0.10 |- —
leeon 8) | 1| == |- [0.15 |- [0.15 |~ |0.15 |~ | 0.15 |-~ |0.15 |~ [0.15 |~ | mA(max)
M - |- |2 |- |20 |- |20 |~ |20 |- |20 |— |20 |—
V.. (6) 20 |20 |20 |20 |20 [20 |20 |— |20 |- [20 |- [20 [~ v(min)
Notes: (3) Standby Supply Current (TTL): TS1 >V, CS2 < V,. Address change every 1,

+0.2V or CS2 < 0.2V, No address

cc—

(1) Static Supply Current: CS1 = V,.CS2=V,, OE = V,.. No address transitions (4) Standby Supply Current (CMOS): CS1=V
(2) Dynamic Supply Current: CSi< V,.C822V, . OE-= V. Address Change transitions
every t, (5) Data Retention Current: CS1 =V, min, €S2 < 0.2V, V,_ = V,, min

(6) Data Retention Voltaget: V. minimum supply voltage

DC and Operating Characteristics  L-Low Power, S = Standard Power

Symbol 25 35 45 55 70 85 100 Units
L S L |S |L S |L S |L |S|L |sS|L |S
2 |2 |2 (2 ]2 |2 (2 2|2 [2]2 2|2 |2 wmx
@2 [2 [2 ]2 |2 |2 |2 2 |2 [2 ]2 |2 |2 [2 | pamax

VOL 3) |04 [04] 04][04[04]| 0404 04[04[04(04] 040404 v (max)
Vou(4) |24 | 24| 24| 24|24 | 24|24 | 24|24 |24|/24| 24|24 2.4 V(min)
Typical Test Conditions Addresses |Data I/0 |CS1, CS2, WE, OE|
Pin Capacitance| Pin Voltage=0V, f=1.0 MHz 8 10 12 pF(typ)

Notes:

(1) Input Leakage Current: Vee=max, V =GNDto V., |, = 5uA for CS2 only (3) Output Low Voltage: 1, =8 mA

ccr

(2) Output Leakage Current: V,,, =GNDto V., CS1>V, orCS2<V, (4) Output High Voltage: |, = -4 mA

out

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 59
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i!vc Product Data
AC Characteristics'"
S128K8 and S128K8L 25C 35C,I,M |45C,I,M |55C,I,M 70 C,I,M |85C,I,M
No.]  Parameter Symbol Min |Max |Min \Max |Min |Max \Min Max | Min |Max | Min \Max
1 | Read Cycle Time tae 25 35 45 55 70 85
2 | Address Access Time tan 25 35 45 55 70 85
7 31?“51 on to Output Valig tacs 25 35 45 55 70 85
4|52 on to Output Valig tacss 25 35 45 55 70 85
5| G on to Output vaig toe 10 15 15 20 25 30
kiis cst onAt;(i)utiput in Low Z toz123) 5 5 5 5 5 5
7]cs2 orr:tor(r)uitput in Low Z tCLZQ(ZE)V 5 5| 5 | 5 | 7757” » 5 )
8 | OE on to Output in Low Z to 223 0 0 0 0 0 0
g|CSiotwouputintignz o |0 |10 | 0|15 |0 | 20| 0[35| o[35| 0] 35
| 10/ cs2offto Output i High 2 twz?d [0 |10 | 0|15| 0 | 20| 0|3 | 0|35 0] 35
11 | OF off to Output in High Z touz(23) 0 10 0|15 0 (20| 0 | 35 03| 0] 35
172 Output Hold from Address Change tOH 3 5 5 5 5 R 574
73 Wriieicycle Time twc 55 35 45 5577 70 7é5
—14; | Chip Selection to End of Write 7tcw 20 30 3§ 1 45 : (5 | 75
ﬁigRﬂ;ress Set-up Timc; - TAS 7 0 0 0’" 0 6 7 0 7
16 | Address Valid to End of Write tAW 20 30 357 4é | 60 75
77 Write Pulse Width N twe 7270 25 . 36% 35 35 777740
18 | Write Recovery Time twr 0 ol 5 5 5 15
19 | Write Pulse on to Output in High Z tWHZ(2,3) 0 10 0| 15 770“» 20| 0 | 35 03| 0] 35
20 | Wiite Puise off to Output in Low Z | tyy, 7 3) 5 5 5 5 5 5
01 | Data Valid Set-Up to End ot Wiite | oy 15 20 25 25 30 35
22 | Data Hold from End of Write tDH 0 0 0 3 3 3
23 | Chip Deselect to Data Retention tCDR(Z) 0 0 0 0 0 0
24 | Operation Recovery Time tg(z) 25 35 45 55 70 85

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. 100nS and 120nS parts are also available. (2) This Parameter is characterized
initially and after any design or process change which could affect it. It is guaranteed to, but not tested to, the limits specified. (3) All Transitions are measured +
500mV from steady state with loading as specified in "Load Test Circuits.”

60
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Product Data

READ CYCLE

Reading the S128KT device is
TIIMING _WAVEFORM OF READ CYCLE NO. 1 (Notes 1,5) . .
the() - _ accomplished by taking CS2
ADDRESS Y highand (;Sl 'and QE low, While
'an® > WE remains inactive or high.
csi | TACS1(3) > 4 ! N
I I T ® Under these conditions, the
- —p| |
o2 L 'acsy @ ] contents of the memory loca-
B toiz0) e . s .
B 14—_—,(%%—» tion specified on theadress pins
o e . S will appear on the appropriate
tou <« o - .
OATAGUI e | data/output pins.
| W
foH(1) Notes:
IIMING WAVEFORM OF READ CYCLE NO. 2 oy e i2e8 1. WE is above V,, min for READ
RC
- = CYCLES.
ADDRESS B
AN - OHU2) 2. Device is continuously selected,
t on12; ——
% CS1=V, , CS2=V,, for all outputs
DATAOUI{ PREVIOUS DATA VALID DATA VALID .
- active.
0238 3. Address Valid prior to or coinci-
TIMING WAVEFORM_OF READ CYCLE NO. 3 a0 . .
) fchzz dent with CS transitions.
e e 1 | woeey,
= X iti
ST 0@ 5. Data Output transitions meas-
‘an'® Sy mi——— ured £500mV from steady state.
DATAQUT — DATA VALID ‘ . X
— This parameter is sampled and not

100% tested.
Data Retention

S128K8T devices exhibit very low current drain when operated in Data Retention mode. This mode
is entered by either:

A) E_S—lcontrolled: Driving CS1 2V -0.2V (0V< CS2to <0.2V) and subsequently driving both V.
and CS1to V.

B) CS2 controlled: Driving CS2 to 0V<(CS2<0.2V, and subsequently drivingV_ to V.. When exiting
from Data Retention mode, the user must wait one full Read Cycle Time prior to asserting either CS1
or CS2.

DATA RETENTION TIMING

NOTE: Vcc +0.2V> VopRr > Vog -0-2V

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 61
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. Product Data
inova
TIMING WAVEFORM OF WRITE _ CYCLE NO. 1| (OF _CLOCKED) ertlng t() the 8128K8T 1S
wc19 achieved when the chip select
ropress [ - CS2ishighand CS1and WE in-
= VTR puts are LOW. Data on the
taw 19) - input/output pins is written
cs2 _t fewia v - into the memory location speci-
= —i‘ R fied on the address pins (AQ-
zS f
<23 et well?) ol WR(18) Al 6)
P r—
\W‘A——L 12 (20)
w2 (19 g
o ————— ey N [ ] The input/output pins remain
DATAIN \Lﬁ—— inahigh impedance state when
_ CS2 or WE is LOW, or CS1 or
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (OE HELD LOW) =
twe13) OE is HIGH
ADDRESS ) - Vf T
Taw (16)
L —
e —— 7 few(14)
csi p s
fa5 (15 twp(i7)
e\ /
DATA OUT
oW1
DATAIN — —
NOTES

1. A Write occurs during the overlap of a low TST, a high CS2 and a low WE. A Write begins at the latest transition
among TS going low, CS2 going high and WE going low. A Write ends at the earliest transition among CST going high,
€S2 going low and WE going high. During aWE controlled write cycle, write pulse low is >TDW + TWHZ to allow the I/0
drivers to turn off and data to be placed on the bus for the required TDW. If OF is high during a WE controlled write
cycle, this requirement does not apply and the write pulse can be as short as the specified TWP.

2. TCW is measured from the later of CST going low or CS2 going high to the end of write.

3. TAS is measured from the address valid to the beginning of write.

4. TWR is measured from the earliest of CST or WE going high or CS2 going low to the end of write.

5. During this period, I/0 pins are in the output state, therefore input signals of opposite phase must not be applied.

6. 1f CST goes low and CS2 goes high simultaneously with WE going low or after WE goes low, the outputs remain in a
high impedance state.

7. DATA OUT is the same data written during the present cycle.
8. The real data of the next address is present at DATA QUT TAA after the address transition.

9. The tri-state parameters of data input and output are sampled and characterized, but not 100% tested.

62 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Package Dimension and Ordering Information

Product Data

uuuuuuuuuuu
DDDDDDDDDD

32 PIN CERAMIC SIDEBRAZED
DUAL-IN-LINE PACKAGE
400 MIL WIDE

i

3.

?:, Somcosais oo oo e oo
0

Wiz YL L

N
oo

I((’

|
N

PIN T

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
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Product Data

Package Dimension and Ordering Information

32 LEAD (400 MIL) CERDIP PACKAGE

1616

r !584' ------- 1

FINND 1
175
140

:;z‘—?ﬁ%ﬁ”ﬁﬁ%ﬁ“ﬁﬁF =
T &2

100 TYP

as TYF

e

-

425
r—’seo “1
[
- | T
= 1 | Fw L .l\‘—a
L [ & N
420 100 VP 020 05 TP 5
016 > 410

425
380 140
/%.n , % 17k :I”_’“

32 LEAD (400 MIL) MOLDED DIP PACKAGE

o

1616
|' 1584
[ O,
400
! 260

FINNO 1

32 PIN PLASTIC SOJ PACKAGE,400 MIL WIDE BODY

J

2aa
= 360
] 050 TYP 1
2! b oso 750 REF | usls'_
025
148
n 1 nn ‘ 128

S128K8TX-45X X

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack
S = Ceramic SOJ
J = Plastic SOJ

L = Leadless Chip Carrier

— L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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564K16

Product Data
64K x 16 Static RAM
Device Types
Key Parameters ‘
55MC |70 MC | 85 MC 100 MC |
S64K16 and S64K16L | 45¢C | 551C | 701C | 851C | 100iC \'2OMC | Uit
55CC|70cc | 85CC 100cCC
Access Time 45 55 70 85 100 120 nS
Cycle Time 45 55 70 85 100 120 nS
Output Enable Access 20 20 25 30 | 50 50 nS

Features

« Monolithic 64K x 16 SRAM

+ Advanced 4-T CMOS technology
* 40 pin JEDEC standard pinout

* S64K16 is compliant to DESC
Standardized Military Drawing
No. 5962-90858

General Description

The Inova S64K16 is a high performance one
megabit Static Random Access Memory (SRAM),
organized as 64K sixteen-bit bytes.

The S64K16 is manufactured using a highly re-
liable, four transistor cell CMOS process. This
provides a component which combines low ac-
tive and standby power characteristics with high
performance.

Allinputs and outputs are fully TTL compatible.
Operation is fully static, so there is no need for
extra control logic to generate clocks and timing
strobes.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are produced in the
same production line which ensures that they are
also of the highest quality.

* Military, industrial, and commercial
temperature range

» Military grade compliant to
MIL-STD-883C

* 2.0V Low-Power Data Retention Option
(S64K16L)

Pinout/Package Options

1 AlS 40 vec
2 Cs 30 WE

3 1015 38 UB

4 1014 37 (B

5 1/013 36 Al4 A0-A15 Addresses

¢ Voiz 35 Al3 - Data Input/Output
7 1yO11 34 Al2 /00 n/o1g Chi Se?ect P
8 1/010 33 All G5 Lhip

9 1109 32 AlO WE Write Enable

10 1/08 31 A9

11 GND 30 GND OE Output Enable

12 1yo7 20 A8 UB Upper Byte Control
I :;gg 28 A7 LB Lower Byte Control

6

15 /04 26 AS VCC Power

16 1703 25 A4 GND Ground

17 1/02 24 A3

18 1/01 23 A2

19 1/00 22 Al

20 OE 21 A0
T

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Absolute Maximum Ratings

Temperature Under Bias -55°Ct0 125 °C
Storage Temperature -65 °C to 150 °C
Supply Voltage™ -05Vto 7.0V
Signal Voltage On Any Pin -0.5Vto V, +0.5V
Power Dissipation 1 Watt

D.C. Continuous Output Current Per Output 20 mA

Lead Temperature (Soldering 10 sec) 260 °C

@ inova microelectronics S64K16
. Product Data
inova
Recommended Operating
Conditions

Parameter Symbol _Min. Max. Unit | Notes:

Supply Voltage!” V, 45 55 Vv 1. All voltages referenced to V., (GND).

Input HIGH Voltage Vi, 22 V405 Vv

Input LOW Voltage v, 05 08 v 2. Stresses above those listed under "Absolute
‘Operating Temp. Mil. T, 55 125 °C Maximum Ratings" may cause permanent
Operating Temp. Ind. T, -40 85 °oC damage to the device. This is a stress rating only
Operating Temp. Comm. T, 0 70 o0 and functional operation of the device at these or

any other conditions above those indicated in the
operational section of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Load Test Circuits

+5V

4800
Data Out

255Q C_= 30pF

CL= 5pF for tCLZ 3 tCHZ ’ tBLZ 3

teuzs torzs tonz s twizs twhz -

Truth Table
| ‘ ! il
L o L ’ . ‘ /0 Supply
Mode cs UB | LB OE ’ WE | Operation | Current
Standby H X X [ X X [ HighZ ; ls
Sndhy | L W H XX Hehz Iy
Standby | >V -02V >Vp-02V  »Vg-02V X | X CHighz g
Read | L | L L L H DataOut | g
Write L L L x| L Data In oo
Memory Scale AC Test Conditions
Access Time | 55 |70 |85 | 100|120| Unit Input Pulse Levels GND to 3.0V
S64K16 18 114 112 110 | 8 kbits/ns Input Rise and Fall Times j ons
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
66 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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DC and Operating Characteristics

Product Data

M=Military; C=Commercial; |=Industrial

4K1 S64K16L
Parameters Symbol Test Conditions Mifs KMi o 1’1"?’; s UNITS
Input Leakage | Ty V. =max,V =GNDtoV 2 2| UA
Output Leakage | "ol Vou =GNDto Ve CS 2V, 2 uA
== C 150 135
Static Supply Current oo CS=V,, O =V, | 160 100 [145 | mA
No Address Transitions M 170 155
. I TS <V . OE=V, mA
Dynamic Supply Current cc2 AddressLChange every toc 175 115 160
Standby Suppl oo c 10 4
Currer}:t witﬂpTyTL I CS.UB.IB 2 v, | 15 13 6 mA
Inputs sB Address Change every t M 20 10
Standby Supply e _ C NA 2
Current with I CS, UB.TB =V +02v | NA 01| 3| mA
CMOS inputs FsB No Address Transitions M NA 6
Data Retention CS,UB, LB =V,,min c NA 015
Current 'CCDR Vv . | NA 10pA 05| m
o = Vo MIN M NA wev | 15
Deltgltzgteemmn Vg V. input voltage NA 2.0 v
Output Low Voltage Vou lo = 8mA 04 0.4 v
Output High Voltage Vou Ty = -4 mA 24 24 v
Pin Capacitance Test Conditions Addresses Data 1/0 UB, LB, TS, WE, OF Units
(Typical) Pin Voltage = 0V, =1.0 Mhz 8 10 16 pF
AC Characteristics "
45C 55CI M |70CIM 85 C,I.M 100 C.IM 120 I.M
No. Parameter Symbol Tapm Max | Min |Max | Min| Max |Min| Max | Min | Max | Min |Max
1 Read Cycle Time T 45 55 70 85 100 120
2 Address Access Time [ 45 55 70 85 100 120
3 1 CS Access Time U 50 55 70 85 100 120
4 | Output Hold from Address Change Ton 5 5 5 5 5
5 | TS Asserted to Output in Low Z R 5 5 5 5 5
6 | TS Deasserted to Output in High Z Tooen 0120 0131 0 [ 35 [0o] 3 [ 0135 0 | 35
7 | OF Asserted to Output Valid Toe 20 20 25 30 50 50
8 | OF Asserted to Qutput in Low Z to, @3] O 0 0 0 0 0
9 | OF Asserted to Output in High Z t.,ea 0|20 03] o[3 [0 3] 0] 35 0|35
10 | Write Cycle Time Ve 45 55 70 85 100 120
11 | Address Setup Time tas 0 0 0 0 0 0
12 | Write Pulse Width Lo 30 35 35 40 45 50
13 | Write Recovery Time [ 5 5 5 5 5 5
14 | Data Hold Time on 3 3 3 3 3 3
15 | Data Valid to End of Write tow 25 25 30 35 40 40
16 | Output Active from End of Write tw, 23 5 5 5 5 5 5
17 | 'WE Asserted to Output in High Z tweedf 0l 20| o]3] o3 fo] 3] 0] 35 0| 35
18 | Chip Deselect to Data Retention Time teon @ O 0 0 0 0 0
19 | Operation Recovery Time th @ 45 55 70 85 100 120
20 | CS Asserted to End of Write tow 35 45 60 75 75 75
21 Address Valid to End of Write taw 35 45 60 75 75 75
22 | UB/LB Byte Enable Access Time Lo 45 55 70 85 100 120
23 | TUB/LB Byte Enable to End of Write tow 35 45 60 75 75 75
24°| UB/LB Byte Enable to Output in Low Z Ly, 23] 5 5 5 5 5 5
25 | UB/LB Byte Enable to Output in High Z ty, @3] 0] 20| 0]35] o] 35| o] 35 35 | 0 35

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. (2) This Parameter is characterized initially and after any design or process
change which could affect it. It is guaranteed to, but not tested to. the limits specified. (3) All I/O Transitions are measured + 500mV from steady state with

loading as specified in "Load Test Circuits.”
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i,!, Product Data

READ CYCLE

0 Reading the 564K16 device is
TIMING WAVEFORM _OF READ CYCLE NO. 1 accomplished by taking chip se-
— - lect (CS), byte select (UB, LB)
ADDRESS and output enable(OE) LOW ,
A on® while write enable (WE) re-
oe | i — o __ 1| mains inactive or high. Under
T T <"+ | these conditions, the contents
vBorte —— e of the memory location speci-
Csr_..__,__..__..ki 1:;241 > BH(Z’ : fied on the address pins will
T e appear on the appropnate data

DATA o1 — 7, ::S:st./ output pins.

1. WE is high for READ CYCLES.
(12,345 2. Device is continuously selected,
TIMING WAVEFORM OF READ CYCLE NO. 2 ) R (a:cst:/;/“. and UB, B- V‘L for 160UtpUtS
ADDRESS X 3. OE=V,.
fan®@ fon@ 4. Data Output transitions measured +
loH) 500mV from steady state. This pa-
DATA our { PREVIOUS DATA VALID ¢ ) DATA VALID L) rameter is sampled and not 100%
tested.
Data Retention Cycle 5. UBorlB-V,.

S64K16 devices exhibit very low current drain when operated in Data Retention Mode. This Mode
is entered by first driving Chip Select to V. and subsequently driving both V. and Chip Select to
V- Chip Select must be set up before the V.. drops below its minimum level. When exiting from
Data Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

The curve showing typical device current is included to assist the user in understanding the
relationship of the current required by the part when its Temperature and Voltage vary. The device
is tested and guaranteed to conditions specified under DC and Operating Conditions.

DATA RETENTION MODE TIMING Standby Current, Typical
10,000 | I
+5V [FSB (5.5VRI Ja
1000 ! :
CCDR (3V [IL 7
lccor QVHH
“A d ]
100 /
10 <
NN > ﬁ?
i
NOTE: Vo +0.2V> VcpRr > Vec-0.2v -55-40 0 0 125
TEMPERATURE, DEG C
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WRITE CYCLE

ADDRESS
OF

[

EE]

WE

DATA OUT

DATA IN

twel1ol

TIMING WAVEFORM QF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)

(Notes 1,2,36,7)

—

N

tcwl(20}

—

taw(21]

™

s 1]

twel12)

'whl'3l |

Pwhz(17)

-+ Note 4 2o L0

16)

1 pwl(15] | toH(14)

y
‘wiz 'oHzI9)

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)

(Notes 1,2,35,6,9)

UB or 1B

DATA IN

tweli0)
ADDRESS \ X
_ taw(21]
s 1
(ASI‘” Towl20) !WRHB]
— bl i
WE
OF \
tow[15) | tDH(14]
DATA IN
_ (Notes 1,2,3,5,6,8)
ING W, F ¥ r
twel10]
ADDRESS Y )

tawl21)

tas(t1] t w23 twrl13]

(0

WE
OF \

—_——

towl'5)

{DH(14]

Notes:

Product Data

Writing to the S64K16 is
achieved when the chip select
(CS), byte select (UB, LB) and
write enable (WE) inputs are
LOW. Data on the input/out-
put pins of the selected byte (I/
08-1/015,1/00-1/07) is writ-
ten into the memory location
specified on the address pins
(A0-A15).

The input/output pins remain
ina high impedance state when
chipselect (CS), byte select (UB,
LB), or output enable (OE) is
HIGH, or write enable (WE) is
LOW.

1. WE or CS or both UB and LB must be high during all address transitions.

2. A write occurs during the overlap (TWP) of a low CS, UB, LB and a low WE.

3. TWR is measured from the earlier of CS, UB, LB, or WE going high to the end of the write cycle.

4. During this period, I/O pins are in the output state, and input signals must not be applied.

5. If the CS, or UB and LB low transition occurs simultaneously with or after the WE low transition, the outputs
remain in a high impedance state.

6. Data output transitions are measured + 500mV from steady state. This parameter is sampled and not 100%

tested.

7. During a WE controlled write cycle, write pulse low is >TDW +TWHZ to allow the 1/O drivers to turn off
and data to be placed on the the bus for the required TDW. If OE is high during a WE controlled write cycle,
this requirement does not apply and the write pulse can be as short as the specified TWP.

8. CS held low.

9. UBand LB held low.

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 69
Phone: 408-980-0730 Fax: 408-980-1805



% inova microelectronics S64K16

. Product Data
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Package Dimension and Ordering Information

DIM  MIN MAX  NOTE

Pin 1 Identifier —ﬂ

| A 185 .230
! p Al ] 04 .06
i i] B 016 | .020
i H C .008 .012
Manufacturer \[ b D 1.984 12016
E 596 624
[ ET | 585 | 605
i 3 b e | 588 | 612 | 2
Week Sealed [-b, < h ol 100 BSC 2
d > h L 125 [ 170
Static RAM > é’ b L2 .000 .003 2
N 40 4
a3
Number of Words ——E——> k H B RS 150 3
Bits Per Word - h S 038 062 6
Power Options >3
L = Low Power 0 I% E 1. Dimensions in inches
Aiycag;?igrzggd Power ;: 0 2. eand el apply in zone L2 with
Process Grade =it unit installed.
M = Military ! 3. p applies prior to installation.
| = Industrial g g 4. N is total number of terminals.
C= Commercwo\/ I 5. E1 does not include particles
Ceramic Packagé { ; of packaging materials.
i 6. Reference only.

:

! '----Base Plane

S64K16X.45XX

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP

| L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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| Preliminaﬂ Data

256K x 4 Static RAM

Device Types

Key Parameters 35M 45M _

S256K4 and S256K4L 25C 35] 451 Unit
35C 45C
Access Time 25 35 45 nS
Cycle Time 25 35 45 nS
Output Enable Access 10 15 20 nS
Features

+ 300 mil wide 28 pin DIP
« Advanced 4-T CMOS technology
* SOJ, LCC, and Flatpack Available

General Description

The Inova S256K4 is a high performance one
megabit Static Random Access Memory (SRAM)
organized as 256K by four bits.

The 5256K4 is manufactured using a highly reli-
able, four transistor cell CMOS process. This
provides a component which combines low ac-
tiveand standby power characteristics with high
performance.

All inputs are fully TTL-compatible. Operation
is fully static, without need for extra control logic
to generate clock signals.

 Military, industrial, and commercial
temperature range

» Military grades compliant to
MIL-STD-883C

Package
Options Pinout
E B ’!}% T Al0 28 vceC
B SR 2 A 27 All
B 2118 3 A8 26 Al2
powe g |5 4 A7 25 A13
5 312 5 Ab 24 Al4
£ E ‘!‘E 6 A5 23 Al5
5 d18 7 A4 22 Al6
8 A3 21 Al7
9 A2 20 NC
10 Al 19 1/03
11 AO 18 1/02
FLATPACK 12 C—S 17 1701
13 OF 16 1/00
14 vss 15 WE

A0-A17 Address Inputs
1/00-1/03  Data Input/ Output

Every military grade device is fully compliant to WE  Write Enable
MIL-STD-883C, paragraph 1.2.1. Industrial and B! OF Output Enable
commercial grade devices are fabricated in the TS’ Chip Select
same production line which ensures that they are ‘?WWW‘ o VCC +5V Power
also of the highest quality. VSS Ground

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 71
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Recommended Operating

Conditions

Parameter  Symbol Min. Max. Unit
| Supply Voltage™ Vg 45 55 V.
Input HIGH Voltage Vi, 22 V405 V
Input LOW Voltage vV, 05 08 V

Operating Temp. Mil. T, -85 125 C
‘Operating Temp. Ind. T, -40 85 °C
Operating Temp. Comm. T, 0 70 °C

o

Absolute Maximum Ratings @

Temperature Under Bias -55°C to 125 °C

|Storage Temperature

ISupply Voltage™

Signal Voltage On Any Pin

-65 °C to 150 °C

-0.5Vt0 7.0V

~ 05Vto Vg + 05V

Preliminam Data

Notes:
1. All voltages referenced to V. (GND).

2. 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 section of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Power Dissipation _1Watt
D.C. Continuous Output Current Per Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
. | _ /0 | Supply
Mode |CS |OF |WE | Operation ’ Current +5V
Standby [H | X X HighZ | T/l
(Read L L H | Output | g 4800
write . L X L Input loco Dala Out
Quiput C, = 30pF
Disable L  H |H | HighZ logo 255 1=90p
C,=5pFfortcy,t
'OLZ ’ 'OHZ’ fWHZ s ,WLZ .
Memory Scale AC Test Conditions
Access Time 25 35 45 Unit Input Puise Levels GND to 3.0V
$256K4 40 29 22 kbits/ns Input Rise and Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
72 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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I Preliminaﬂ Data
_inova
DC and Operating Characteristics M=Military; C=Commercial; I=Industrial
S256K4 S$256K4L
Parameters Symbol Test Conditions Min Max Min Max UNITS
| Input Leakage |l Vi =max, V =GND to V 2 2 pA
Output Leakage | Lol Vo =GNDto V. TS >V, 2 2 pA
Stg:freSITL;pply e Ei ;d\glr;ast)s:E Tr:n\gﬁions C' gg gg mA
M 100 90
Dynamic Suppl s =
Cyurrent P Veca %%dfe;/s“c,gznge \(/a':/ery t, 140 125 mA
Standby Sgpply TS >V, Cc 30 3
Agg;:ei?(\llxggges ISB Address change every te ,\)‘ 33 1?) mA
Standby Supply TS -V +£0.2V C 0.75
(LJurrem With CMOS less No Address Transistions ‘ 125 mA
evels M 5.0
Data Relt\ervion2 o ' TS =V, min ? g}g i
Current ALY = 2 0%on CCoR ch =V nkmm M 2i0
D\z;galtaRgéentcon Vor V.. input voitage 3.0 2.0 \
Output Low Voltage VoL Iy = 8 MA 0.4 0.4 Vv
Output High Voltage Vou oy = -4 MA 2.4 24 Vv
Pin Capacitance Test Conditions Addresses Data I/0 CS, WE, OF Units
(Typical) Pin Voitage = 0V, f=1.0 Mhz 8 10 12 pF
AC Characteristics ")
$256K4 and S256K4L 25C 35C,1,M 45C,1,M
No. Parameter Symbol  [“min | Max | Min | Max | Min | Max
1 Read Cycle Time ta 25 35 45
2 Address Access Time ta 25 35 45
3 Qutput Hold from Address Change tou 3 5 5
4 TS Access Time tacs 25 35 45
5 TS on to Output in Low Z tog 23 5 5 5
6 TS off to Output in High Z Lo @) 0 10 0 15 0 20
7 OF on to Output Valid Loe 10 15 20
8 OF on to Output in Low Z Loy @3) 0 0 0
9 UE off to Output in High Z towz 23) 0 10 0 15 0 20
10 Write Cycle Time twe 25 35 45
11 Chip Selection to End of Write tew 20 25 30
12 Address Valid to End of Write L 20 25 30
13 Address Set-up Time L 0 0 0
14 Write Pulse Width e 20 25 30
15 Write Recovery Time tur 0 0 0
15 Data Valid Set-Up to End of Write tow 15 20 25
17 Data Hold from End of Write to 0 0 0
18 Write Pulse on to Output in High Z ) 0 10 0 15 0 20
19 Write Pulse off to Output in Low Z twaes 5 5 5
20 Chip Deselect to Data Retention tcona) 0 0 0
2 Operation Recovery Time ty o 25 35 5

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. (2) This Parameter is characterized initially and after any design or process
change which could affect it. It is guaranteed to, but not tested to, the limits specified. (3) All I/O Transitions are measured + 500mV from steady state with
loading as specified in "Load Test Circuits.”
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TIMING_WAVEFORM OF READ CYCLE NO. 1 1% N
RC »!
ADDRESS
Tand — ToH®3)
OF g v
toe7) N o® |
C—S ( ‘Touf ) I - T
tez©® cHz(©) |
N
.
o &

TIMING WAVEFORM_OF READ CYCLE NO. 2 (11249
- tae ()

\4

ADDRESS (

taa)

ToH)

| Tond
DATA our [ previous DATA vAUD ) DATA VALID )

TIMING WAVEFORM_OF READ CYCLE NO. 3 (239

CS
CS X\——

'ACS(A]
telz 5

IcHz (6)

DATA o7

Data Retention

s Preliminaﬂ Data

Reading the 5256K4 device is
accomplished by taking chip
select (CS) and output
enable(OE) LOW , while write
enable (WE) remains inactive
or high. Under these condi-
tions, the contents of the mem-
ory location specified on the
address pins will appear on
the appropriate data input/
output pins.

Notes:

1. WE is high for READ CYCLES.

2. Device is continuously selected,
CS=V, for all outputs active.

3. Address valid prior to or coincident
with CS transition low.

4. OE =V,
5. Data Output transitions measured

+500mV from steady state. This pa-
rameter is sampled and not 100% tested

§256K4 devices exhibit very low current drain when operated in Data Retention Mode. This Mode
is entered by first driving Chip Select to V. and subsequently driving both V . and Chip Select to
Vg Chip Select must be set up before the V.. drops below its minimum level. When exiting from
Data Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

DATA RETENTION TIMING

+5V

NOTE: Vo +0.2V> Vebr > Vec-0.2v

74 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805



inova microelectronics S256K4

Preliminaﬂ Data

WRITE CYCLE

Writing to the S256K4 is
achieved when the chip select

TIMING WAVEFORM OF WRITE CYCLE NO. 1 {(WE CONTROLLED TIMING) (CS) and write enable (WE)
R o—— ol mf;m'“'sma'g’ %nputs are LOW, D.ata on the
o - input/output pins is written
. - o L into the memory location speci-
s ﬁ:‘—[AWIL’“—’ S — fied on the address pins (A0-

" tas(13) g twP{14] ;‘lwgl‘fﬂ A‘l7)

Wzl | I‘WLz”g] lonz(?
paTA OUT — Note 5 — ) ] )
' J’%— The input/output pins remain
PATAIN in a high impedance state when

(Notes 1,2,3,4,6,7,8,9) ] -
— = cont chip select .(CS) or output en
- wclio) . able (OE) is HIGH, or write
ADDRESS enable (WE) is LOW.
. ¢ tawl12] >
S Y\ s
|As[|3] | [cw[n} | (WRHS]
towl16]_| ton17)

DATA IN

NOTES

1. A Write occurs during the overlap of a low CS and a low WE. A write begins at the latest transition of S going low
and WE going low. A write ends at the earliest transition of TS going high and WE going high. During a WE controlled
write cycle, write pulse low is > TDW + TWHZ to allow the 1/0 drivers to turn off and data to be placed on the bus for
the required TDW. 1f OF is high during a WE controlied write cycle this requirement does not apply and the write pulse
can be as short as the specified TWP.

2. TCW is measured from TS going low to the end of write.

3. TAS is measured from the address valid to the beginning of write.

4. TWR is measured from the earliest of CS or WE going high to the end of write.

5. During this period, 1/0 pins are in the output state, therefore input signals of opposite phase must not be applied.

6. 1f TS goes low simultaneously with WE going low or after WE goes low, the outputs remain in a high impedance
state.

7. DATA OUT is the same data written during the present cycle.
8. The real data of the next address is present at DATA OUT TAA after the address transition.

9. The tri-state parameters of data input and output are measured +500mV from steady state. These parameters are
sampled and characterized but not 100% tested.
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Preliminary Data

Package Dimension and Ordering Information

IIIIIIIIIIIIIIIIIIIIII
AAAAAAA
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m
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PIN PLASTIC SO.
28

1)
S LR e
3 o=
e ST TTETITIT TN e
i T e 1o J
015 730

35 L“%%ﬂ“‘l 710 J
016
PACK D 28 LEAD (400 MiL) MO I

DDDDD
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inova microelectronics S256K4
Preliminary Data
Package Dimension and Ordering Information
28 PIN CERAMIC FLATPACK,400 MiL WIDE PACKAGE 28 PIN LEADLESS CHIP CARRIER PACKAGE
OZtLU TYP
=%
BOTTOM
28 = T =3 =
[ =
— =
— [
050 Typ. 230 = =
710 — B_l 030
g B bt
3 =
—4 = g
E g_u‘%u YR
] D_T
| S Q _J
gl =
3R 32
‘ T 275 |
120
100
007 T 034 T
| - L

28 PIN CERAMIC SIDEBRAZED
DUAL-IN-LINE PACKAGE
400 MiL WIDE

o L
S256K4X-45X X ;
] 400
i) 100 TYp _g% 05 TYP Nom
C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)
C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP
E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
—1 P = 400 mil Plastic DIP
F = Flatpack
S = Ceramic SOJ
J = Plastic SOJ
L = Leadless Chip Carrier
I L suffix on base part number = All Specifications are subject to change without notice.
Low Power Device Printed in U.S.A., AMN-790
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inova microelectronics S1M1

Preliminaﬂ Data
1M x 1 Static RAM

A0-A19  Address Inputs

Device Types
Key Parameters 25M | 45M .
S1M1 and STM1L 25C 351 % 451 Unit
35C j 45C
Access Time 25 35 45 nS
Cycle Time 25 35 1 45 nS
Output Enable Access 10 15 ‘ 20 nS
Features
300 mil 28 pin DIP « Military, industrial, and commercial
temperature range
» Advanced 4-T CMOS technology
 Military grades compliant to
+ SOJ, LCC, and Flatpack Available MIL-STD-883C
Package
General Description Options Pinout
The Inova S1MT isa high performance one mega- B = (4 1 A9 28 vCC
bit Static Random Access Memory (SRAM) or- e i ;% AN
ganized as 1,024 K by one bit. E we g g 4 Aé 25 Al12
e d = 5 A5 24 A13
The S1M1 is manufactured using a highly reli- E 3 E 6 A4 23 Al4
able, four transistor cell CMOS process. This b == ; :g gf :'cs
provides a component which combines low ac- —F e 9 A2 20 Al6
tive and standby power characteristics with high 1? :l') i;’ ::;
performance. : 12 D-OUT 17 AI9
All inputs are fully TTL-compatible. Operation % }3 35‘5 :2 %N
is fully static, without need for extra control logic .

to generate clock signals. D-n  Datanput

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are fabricated in the
same production line which assures that they are
also of the highest quality. vss  Ground

D-Out  Data output
WE  Wiite Enable

TS Chip Select

VCC  +5V Power
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e Preliminag/ Data

Recommended Operating

Conditions

‘Parameter  Symbol Min. Max. Unit Notes:

Supply Voltage' Ve 45 55 v

Input HIGH Voltage V, 22 V405 V 1. All voltages referenced to V., (GND).

Input LOW Voltage vV, 05 08 V

Operating Temp. Mil. T, 55 125 oC 2. Stresses above those listed under "Absolute
| Operating Temp. Ind. T, 40 85 oC Maximum Ratings" may cause permanent
Operating Temp. Comm. TC 0 70 ¢ 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

Absolute Maximum Ratings ) operational section of this specification is not

Temperature Under Bias T o010 105 °C implied. Exposure to absolute maximum rating
M-S_toragjne TEmp erature -85 °C to 150 °C conditions for extended periods may affect device
'Supply Voltage!" 05Vto7.0y| reliability.
Signal Voltage On Any Pin -0.5Vto Vi +0.5V
Power Dissipation 1 Watt
D.C. Continuous Output Current Per Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
\
. . \ /0 Supply

Mode CS | WE | Operation | Current +5V

Standby H | X ! HighZ g - 1
| oy | = s8 " 'FsB
[Read | L | W | DataOut | I 480Q

Wite . | L L input e Data Out

255 C, = 30pF

CL =5pFfort,,, .ty

tew o tew -
Memory Scale AC Test Conditions
Access Time 25 | 35 | 45 Unit Input Pulse Levels | GNDto 3.0V
S1M1 40 29 22 kbits/ns Input Rise and Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels )
80 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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inova microelectronics S1M1

Preliminaﬂ Data

DC and Operating Characteristics M=Military; C=Commercial; |=Industrial
S1M1 SIMIL
Parameters Symbol Test Conditions i ax in Max UNITS
Input Leakage | Tl Ve =max, V.= GND to Vg, 2 2 pA
Output Leakage | Tio| Vo =GNDto Ve TS > Vi 2 2 pA
S?Srcres"utpply o rlf\lst-) ;d\(/irt:ss Transitions (‘: 8(5) gg mA
M 100 90
Dynamic Suppl CS
Cyurrent o 'oca (i\stjdrse;/s'Lchange every t,. . 125 | mA
Standby Sl_JppIy T3>V, C 30 3
qu#r[efévg:h lss Address change every t . ,\11 38 13 mA
Standby Supply TS =V +02V C 0.75
Curtent With 'rse No Address Transitions I 125 | mA
CMOS Levels M 5.0
Data Retention TS =V min C 0.10
Current AtV lecor V <V min [ 0.15 | mA
:U%.OV cc OR M 2.0
D\%%tggéemion Vor V. input voltage 3.0 2.0 v
Output Low Voltage VoL loo= 8mA 04 0.4 Vv
Output High Voltage Von To=-4mA 2.4 24 | Vv
Pin Capacitance Test Conditions Addresses Data I/0 S WE, Units
(Typical) Pin Voltage = 0V, f=1.0 Mhz 8 10 12 pF
AC Characteristics ")
S1M1 and STM1L 25C 35C, LM 45C,.M
No. Parameter Symbol Min Max Min Max| Min Max
1 | Read Cycle Time trc 25 35 45
2 Address Access Time tan 25 35 45
3 Output Hold from Address Change ton 3 5 5
4 T3 Access Time tacs 25 35 25
5 "CS on to Output in Low Z tozes 5 5 5
6 TS off to Output in High Z Loz 0 10 0 15 0 20
7 | Write Cycle Time twe 25 35 45
8 Chip Selection to End of Write tow 20 25 30
9 Address Valid to End of Write taw 20 25 30
10 Address Set-up Time tas 0 0 0
11 Write Pulse Width twe 20 25 30
12 Write Recovery Time twa 0 0 0
13 Data Valid Set-Up to End of Write tow 15 20 25
14 Data Hold from End of Write tou 0 0 0
15 Write Pulse on to Output in High Z Viizies Y 10 0 15 0 20
16 Write Pulse off to Output in Low Z twizes 5 5 5
17 |  Chip Deselect to Data Retention toone) 0 0 0
18 Operation Recovery Time the 25 35 45

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. (2) This Parameter is characterized initially and after any design or process
change which could affect it. It is guaranteed to, but not tested to, the limits specified. (3) All I/O Transitions are measured + 500mV from steady state with
loading as specified in "Load Test Circuits."
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READ CYCLE

TIMING WAVEFORM OF READ CYCLE NO. 1 M et
- e RC

ADDRESS

touS
DATA oyt A ﬂ
«ACS ..

(1,2)

taal2)

TIMING WAVEFORM OF READ CYCLE NO. 2

trol)
ADDRESS (
taal?l LoH(3)
—p ————p
onl3]
DATA oyt [ PREVIOUS DATA VALID “ DATA VALID ()
TIMING WAVEFORM OF READ CYCLE NO.3 "3
cs Y f
s ]
L leCHZ,
to % <
DATA oy ¢

Data Retention

Preliminary Data

Reading the SIM1 device is ac-
complished by taking chip se-
lect (CS) low , while write en-
able (WE) remains inactive or
high. Under these conditions,
the content of the memory loca-
tion specified by the address
pins will appear on the output
pin.

Notes:

1. WE is high for READ CYCLES.

2. Device is continuously selected,
CS=V, for all outputs active.

3. Address valid prior to or coincident
with CS transition low.

5. Data Output transitions measured
+500mV from steady state. This pa-
rameteris sampled and not 100% tested

S1M1 devices exhibit very low current drain when operated in Data Retention Mode. This Mode is
entered by first driving Chip Select to V. and subsequently driving both V_.and Chip Select to V ..
Chip Select must be set up before the V. drops below its minimum level. When exiting from Data
Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

DATA RETENTION TIMING

NOTE: Vo +0.2V> Vepp > Vo -0.2V
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inova

WRITE CYCLE

Writing to the S1IM1 is achieved

(Notes 1,2,3,4,5,6,7,8)

mwﬂﬁmmmm&ﬁﬁ#mmmm when the chip select (CS) and
————————twell

AvoRESS ) O write enable (WE) inputs are

o low. Data on the input pin is

s T , 7 written into the memory loca-

AL g WRI'2 . o
3 . ¥ tion specified on the address
Uz 5] w8 pins (A0-A19).

DATA QUT —{ s it er vl o Mgy

] tow(13] | toHI14] —
Theoutputpinremainsinahigh

— (Notes 123.456.7.8) impedance state when chip se-

. wgll lect (CS) is high, or write enable
——————_ el ect
ADDRESS:) ; ( (WE) is low.
tawl9)
cs Y ¥
tasl10] tow®l twal12l

towl13] | oH(14]
DATA IN Lj——‘J

NOTES:

1. A Write occurs duringthe overlap of alow CSand alow WE. A write begins at the latest transition
of CS going low and WE going low. A write ends at the earliest transition of either CS going high
or WE going high.

2. TCW is measured from CS going low to the end of write.
3. TAS is measured from the address valid to the beginning of write.
4. TWR is measured from the earliest of CS or WE going high to the end of write.

5. If CS goes low simultaneously with WE going low or after WE goes low, the outputs remain in a
high impedance state.

6. DATA OUT is the same data written during the present cycle.
7. The real data of the next address is present at DATA OUT TAA after the address transition.

8. The tri-state parameters of data output are measured +500 mV from steady state. These parameters
are sampled but not 100% tested.
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Preliminary Data
inova

L1y

Jb
035
02s

Package Dimension and Ordering Information

S

PINNO.1 14
320 p —
| [TE00 __i +;—§
= 140 a5 b ‘ i
WWT!['TM hy T T :rL— T LS el A
125 AN | 015 730
S S 0

1.480 1
7440
J 400
360
PIN NO 1
M 425
==
—_— SLWHHH”MWFFW ..... )5
15 T—__’l L’“ 485
««««« e 0 410
490
e 420
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inova microelectronics
Preliminary Data
Package Dimension and Ordering Information
28 PINCERAMIC FLATPACK,400 MIL WIDE PACKAGE 28 PIN LEADLESS CHIP CARRIER PACKAGE
o:a TYP
-f
BOTTOM
PINICY
[
=
[
—'Erlso e |230 g
—3 710 =
- +—gr
. e
=% 019 o
s g 0S0TYP
3
t
g
B
I L ) T 275 |
- ]| Ty
faoz | i i
I S F L

S1M1X-45XX
XX
L

28 PIN CERAMIC SIDEBRAZED
DUAL-IN-LINE PACKAGE
400 MiL WIDE

b

e

14

g G

420
300 'l
140 l— ————1

T8

400

Nom

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil Ceramic Sidebrazed DIP
T = 300 mil Ceramic Sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack
S = Ceramic SOJ
J = Plastic SOJ

L = Leadless Chip Carrier

L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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Preliminaﬂ Data

512K x 8 Static RAM

Device Types
Key Parameters 5555";’00 70MC Unit
45CcC 70IC ni
S512K8 and S512K8L 55CC 70CC
Access Time 45 55 70 nS
Cycle Time 45 55 70 nS
Output Enable Access 25 30 35 nS

Features
* Advanced 4-T CMOS technology

* 32 pin 600 mil DIP
« Monolithic

General Description

The Inova S512K8 is a high performance four
megabit Static Random Access Memory (SRAM)
organized as 512K eight -bit bytes.

The S512K8 is manufactured using a highly reli-
able, four transistor cell CMOS process. This
provides a component which combines low ac-
tive and standby power characteristics with high
performance.

All inputs are fully TTL-compatible. Operation
is fully static, without need for extra control logic
to generate clock signals.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are fabricated in the
same production line which assures that they are
also of the highest quality.

« Military, industrial, and commercial

temperature range

 Military grades compliant to

MIL-STD-883C
Package
Options Pinout
1 A18 32 VvCC
2 A16 31 A15
3 A14 30 A17
4 A12 29 WE
5 A7 28 A13
6 A6 27 A8
7 A5 26 A9
8 A4 25 A1l
9 A3 24 OE
10 A2 23 A10
R | DIP 11 A1l 22 CS
? E \i ﬂ H H H 12 AO 21 107
13 1100 20 /06
14 1/01 19 /05
15 102 18 104
16 VSS 17 /O3
A0-A16  Address Inputs

1/00-1/07  Data Input/Output

WE  Write Enable

OE  Output Enable

CS  Chip Select

VCC  +5V Power

VSS  Ground

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805

87




inova microelectronics

5512K8

@
_

Recommended Operating

Conditions

| Parameter  Symbol Min. Max. Unit
| Supply Voltage® V., 45 55 V.
InputHIG_H_\Qltﬂe v 22 Vit05 V|
Input LOW Voltage \ -05 08 \
O_pe_ratmg Temp Mil. T, -55 125 °C
 Operating Temp. Ind. T, -40 85 °C
Operating Temp. Comm. T 0 70 °C

Absolute Maximum Ratings 2)

Temperature Under Bias -55°C t0 125 °C

b Preliminaﬂ Data

Notes:
1. All voltages referenced to V., (GND).

2. 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 section of this specification is not
implied. Exposure to absolute maximum rating
conditions forextended periods may affect device

Storage Temperature B A65 °C to 150 °C liabili
Supply Voltage™ ~ -05Vto7.oy| TeMadt iy.
Signal Voltage On Any Pin B -0.5V toﬁ\’/m{O 5V
\Power Dissipation  1watt
D.C. Continuous Output Current Per Output 20 mA
Lead Temperature (Soldering 10 sec) 260 °C
Truth Table Load Test Circuits
{_ | _ !_ /0 ’i Supply
Mode |CS } OFE |WE | Operation | Current +5V
Standby TH [ X X High Z ] /|FSB
Res LU owu 4800
write [L X L Input loco Data Out
Qutput |~ | _
Disable L | H H | HighZ leg, 255 C. = 30pF
C =5pFfortc;,t .
I'OLZ ’ fOHZI 'WHZ ’ 'wu .
Memory Scale AC Test Conditions
Access Time 45 55 70 Unit Input Pulse Levels GND to 3.0V
S512K8 89 73 57 kbits/ns Input Rise and Fall Times | 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
88 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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inova microelectronics S512K8

Preliminaﬂ Data

DC and Operating Characteristics M=Military; C=Commercial; |=Industrial
Parameters Symbol Test Conditions M.'?:1?K”B, ax | Min fﬂfxabax UNITS
Input Leakage |1y V. =max, V, =GNDtoV 2 2 HA
Output Leakage |10l Vo =GNDtoV,, 'CS> V 2 2| A
Static Suppl TS=V, ,0E =V, C 90 80
Currentpp ’ 'ccr ﬁg Ad;:iiresOsETrans.itions |\|/| 1?2 1%% mA
Dynamic Supp! -
C)L/mem P ez ggdsre;/s" br?;Eng_e\;Cery t e 170 150 | mA
Standby Supply — C 25 15
Current with TTL | Cs 2V, | 30 20 mA
Inputs S8 Address Change every t . M 35 25
SCurrent with , C5 =V, £ 02V ; 18 8 | ma
CMOS inputs FSB No Address Transitions M 25 15
C 0.5
ccomo €S =V,, min, V=20V I 0.75
Data Retention M 6.0 mA
Current | TS LV min V. =30V (f ;g
CCDR3 OR cc M 10.0
D%tglgggentlon Vor V.. input voltage 2.0 \Y
Output Low Voltage VoL lo, = 8MA 04 0.4 \
Output High Voltage VoH Tow = -4 MA 2.4 2.4 Y
Pin Capacitance Test Conditions [ Addresses [ _Datal/0__| ¢s WE,OF Units
(Typical) Pin Voltage = 0V, 7=1.0 Mhz ] 3 | 10 | 12 pF
AC Characteristics "
No §512K8 and S512K8L Symbol 45¢ 95¢.1M 70C..M
. Parameter Min Max Min Max Min Max
1 Read Cycle Time tec 45 55 70
2 Address Access Time [N 45 55 70
3 Output Hold from Address Change tou 5 5 5
4| TS Access Time Lics 45 55 70
5 TS on to Output in Low Z L, @3
6] TSoff to Output in High Z Loe @3 0 20 0 30 0 40
71 TFon to Output Valid toe 25 30 35
8| TFonto Outputin Low Z to, @3 0 0 0
9 UF off to Output in High Z tow 23) 0 20 0 30 0 A0
10 Write Cycle Time te 45 55 70
11| Chip Selection to End of Write Tow 35 45 55
12| Address Valid to End of Write T 35 45 55
13| Address Set-up Time [ 0 0 0
141 Write Pulse Width Tp 35 45 55
151 Write Recovery Time T 0 0 0
16| Data Valid Set-Up to End of Write Tow 30 35 40
17 Data Hold from End of Write Tou 0 0 0
18 Write Pulse on to Output in High Z Cize s 0 20 0 25 0 30
19| Write Pulse off to Output in Low Z Ywizes) 5 5 5
20 Chip Deselect to Data Retention teone 0 0 0
21 [ Operation Recovery Time oo 45 95 70

Notes: (1) At Recommended Operating Conditions. All Values in Nanoseconds. (2) This Parameter is characterized initially and after any design or process
change which could affect it. It is guaranteed to, but not tested to, the limits specified. (3) All /O Transitions are measured + 500mV from steady state with
loading as specified in "Load Test Circuits."
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"!m Preliminaﬂ_/ Data
READ CYCLE

TIMING WAVEFORM OF READ CYCLE NO. 1 '8 Reading the S512K8 device is

ceh > accomplished by taking chip

ADDRESS o ) — select (CS) and output

= T —> T enable(OE) LOW , while write

o . : s ) —_—T—j enable (WE) remains inactive

= L (o o | or high. Under these condi-
ez ©®

o _ [ tions, the contents of the mem-
DATA oyt — _..F @ ory 10catiqn spgcified on the
A address pins will appear on
the appropriate data input/

TIMING WAVEFORM OF READ CYCLE NO. 2 (1249 :
— output pins.
ADDRESS Y Notes:
tan toH® .
o) 1. WE is high for READ CYCLES.
DATA
out PREVIOUS DATA VALID DATA VALID . . .
r % ﬁ 2. Device is continuously selected,
CS=V, for all outputs active.
TIMING WAVEFORM OF READ CYCLE NO. 3 (1239 3. Address valid prior to or coincident
with CS transition low.
- —
= ~ y

facs? 4. OE =V,

‘ (5)] TcHz(©)
t

Data Retention

S512K8 devices exhibit very low current drain when operated in Data Retention Mode. This Mode
is entered by first driving Chip Select to V. and subsequently driving both V. and Chip Select to
Vi Chip Select must be set up before the V. drops below its minimum level. When exiting from
Data Retention Mode, the user must wait one full Read Cycle Time prior to asserting Chip Select.

|

5. Data OQutput transitions measured
+500mV from steady state. This pa-
rameter is sampled and not 100% tested

DATA RETENTION TIMING

NOTE: Ve +0.2V> Vepp > Ve 0.2V
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inova microelectronics S512K8
o Preliminuﬂ Data
WRITE CYCLE
Writing to the S512K8 is
%—w 12387 achieved when the chip select
ADDRESS ~ o —\ (CS) and write enable (WE)
oWl N inputs are LOW. Data on the
ot — ¥ input/output pins is written
Ts - law(12) > i I into the memory location speci-
e e | fied on the address pins (AO-
WE - v A18).
twiz(19) toHz 9
DATA o7
il The input/output pins remain
PATAN ina high impedance state when
_ chip select (CS) or output en-
TIIMING _WAVEFORM f WRITE _CYCLE N?v'vcim(cs CONTROLLED TIMING)  (1.2,3.5,6) able (OE)_]S HIGH, or write
ADDRESS (- enable (WE) is LOW.
- taw(12)
< ! /
tas (13) owD | twe0s)
w T\ /
w16 | pr(17)
DATA |

Notes:
1. WE or CS must be high during all address transitions.
A write occurs during the overlap (TWP) of a low CS and a low WE.

w N

TWR is measured from the earlier of CS or WE going high to the end of the write cycle.

During this period, I/O pins are in the output state, and input signals must not be applied.

IS

If the CS low transitions occurs simultaneously with or after the WE low transition, the outputs
remain in a high impedance state.

6. Data output transitions are measured + 500mV from steady state. This parameter is sampled and
not 100% tested.

7. During a WE controlled write cycle, write pulse low is >TDW + TWHZ to allow the I/O drivers
to turn off and data to be placed on the the bus for the required TDW. If OE is high during a WE
controlled write cycle, this requirement does not apply and the write pulse can be as short as the
specified TWP.
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Package Dimension and Ordering Information

32 PIN CERAMIC SIDEBRAZED
DUAL-IN-LINE PACKAGE C
600 MIL WIDE

L.

.620
.600
140 J'—
115 | I
T |
l, .600 |
Nom

S512K8X-45XX
L C = Commercial Temperature Range (0°C to 70°C)

| = Industrial Temperature Range (-40°C to 85°C)

M = Military Temperature Range (-55°C to 125°C)

C = 600 mil Ceramic Sidebrazed DIP

—— L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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o Advance Iniormution

256K x 16 Static RAM

Device Types
Key Parameters 1c | 100 -
70MC | 85MC | 100MC
$256K16 and S256K16L ggclcc: 70CC | 85ic | 100IC ’122‘:,","00 Unit
70CC | 85CcC | 100CC
Access Time 55 70 85 100 120 nS
Cycle Time 55 70 85 100 120 nS
Output Enable Access 20 25 30 | 50 | 50 nS

Features

* Monolithic 256K x 16 SRAM

» Advanced 4-T CMOS technology
* 48 pin JEDEC standard pinout

* Ceramic DIP

General Description

The Inova S256K16 is a high performance four
megabit StaticRandom Access Memory (SRAM),
organized as 256K sixteen bit bytes.

The 5256K16 is manufactured using a highly re-
liable, four transistor cell CMOS process. This
provides a component which combines low ac-
tive and standby power characteristics with high
performance.

Allinputs and outputs are fully TTL compatible.
Operation is fully static, so there is no need for
extra control logic to generate clocks and timing
strobes.

Every military grade device is fully compliant to
MIL-STD-883C, paragraph 1.2.1. Industrial and
commercial grade devices are produced in the
same production line which ensures that they are

also of the highest quality.

 Military, industrial, and commercial
temperature range

« Militar
MIL-S

grade compliant to
D-883C

* 2.0V Low-Power Data Retention Option
(S256K16L)

Pinout/Package Options

1 GND 48 VCcC
2 OELB 47 /OO
3 A0 46 1/01
4 Al 45 1/02
5 A2 1/03
6 WELB 33 L/Tz‘ A0-A17 Addresses
: %4 a2 A3 1/00-15 Data Input/Output
9 1/05 40 A5 CS Chlp Select
10 1/06 39 A6  WEUB Write Enable Upper Byte
4 A ELB Write Enable Lower Byte
13 A9 36 vcc  OEUB Output Enable Upper Byte
14 A10 35 1/08 OEIR
15 Al EAY-o ELB Output Enable Lower Byte
16 A2 33 o1 UB Upper Byte Control
oA 32 ol LB Lower Byte Control
1o NG 5% ala VCC +5Volt Power
20 1/012 29 Al5 GND Ground
21 17013 28 Al6
22 1/014 27 Al17
23 1/015 26 OFEUB
24 VCC 25 GND
f ) 48 LEAD

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 93
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Recommended Operating

Conditions

| Parameter  Symbol Min. Max. Unit
Supply Voltaget™ Voo 45 55 v o
Input HIGH Voltage Vi, 22 V.+05 V
Input LOW Voltage vV, -05 08 Vv
‘Operating Temp. Mil. T, 65 125  °C
| Operating Temp. Ind. T, -40 85 °C
Operating Temp. Comm. T 0 70 °C

Absolute Maximum Ratings ?

. Advance Inj:ormation
inova

Notes:
1. All voltages referenced to Vo (GND).

2. Stresses above those listed under "Absolute
Maximum Ratings"” may cause permanent dam-
age 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 op-
erational section of this specification is not im-
plied. Exposure to absolute maximum rating
conditions forextended periods may affect device

Temperature Under Bias -95°Ct0 125 °C reliability.
Storage Temperature -65 °C to 150 °C . .
Supply Voltage™ 05v70v| Load Test Circuits
Signal Voltage On Any Pin -0.5Vto V. +05V
\Power Dissipation 1 Watt +5V
D.C. Continuous Output Current Per Output 20 mA 480
: s Q
Lead Temperature (Soldering 10 sec) 260 °C Data Out
255Q C, = 30pF
C,=5pFfortcy ,tey tayg
1‘BHZ ' 'OI.Z stOHZ !‘WLZ71WHZ .
Truth Table
o B B OEUB | WEUB 7 Supply
Mode cS UB LB OELB WELB Operation Current
Standby H X X X X High Z s
Sandby | L W W X X CHghz Tl
Standby [>Ve-02V[2Ve-02V | 2V -02V] XX | Hghz g
Read | L I L Ho | DataOut |l
Write L L L X L Data In a‘ leco
Memory Scale AC Test Conditions
Access Time [ 55 | 70 | 85 | 100 | 120 | Unit Input Pulse Levels GND to 3.0V
8256K16 | 73 | 57 | 47 | 40 | 33 | kbits/ns Input Rise and Fall Times , 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
94 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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: Advance Information
e e e e e
Package Dimension and Ordering Information

48 PIN CERAMIC SIDEBRAZED

DUAL-IN-LINE PACKAGE
600 MIL WIDE

2.440 N
2.410 'l

'48

.

PIN NO.1
.620

.600

140

I ) A ————
_4 115

T o ) | e |

100 TYP. .020 05 TYP Nom
016
S256K1 6)_(r-45XX

C = Commercial Temperature Range (0°C to 70°C)
| = Industrial Temperature Range (-40°C to 85°C)
M = Military Temperature Range (-55°C to 125°C)

X
L

C = 600 mil Ceramic Sidebrazed DIP

L———— L suffix on base part number = Low Power Device

All Specifications are subject to change without notice.
Printed in U.S.A., AMN-790
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C16K32

Controller

Advance Information
16K x 32 Cache Memory and

Features

* Broad Spectrum of Microprocessor Support

- MC68040 Cache Burst Fill, Synchronous Operations to 33.3 MHz

- MC68030 Cache Burst Fill, Synchronous, Asynchronous
Operations to 33.3 MHz

- MC68020 Operations to 33.3 MHz

- Byte, Word, Three Byte and Long Word Writes

« Flexible Cache Ex([:)ansion and Mapping
- Integrates Complete Cache Ppunction into a Single Device
- 64K Byte Direct Mapping Cache
- Full 32-bit Address Mapping Range
- Multiple Cache Devices Supported
- Maps Four Long Words per Tag Entry
- Maps Four Gigabyte Address Space

* Dual Bus Architecture Creates Very High Performance Systems

- C16K32 Placed Between CP{J and System Bus Allows
Concurrent Operations on Each Bus

- System Bus Performs Independent Block Transfers of Sixteen
Long Words

- C16K32 Will Store Four Successive Writes Until System Bus
Traffic Clears Up

- Read Byte Word Tracking allows Caching of Byte or Word
Devices

» Versatile Internal Control Register Configures Cache
- Resettable During Operation or During Power Up
Sets Synchronous or Asynchronous Operation on CPU Bus
Permits or Inhibits Caching of References by Function Codes
Permits or Inhibits System Bus Watching (Snooping)
Permits or Inhibits Freezing Cache
Permits or Inhibits System Bus Block Transfers Mode of 4, 8,
or 16 Long Words
- Perm(ijts {)Jr Inhibits Burst Fill Operations from Cache to the
P
- Permits or Inhibits Write Posting
- Includes Cache Inhibit for System Troubleshooting

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805
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General Description

The Inova C16K32 Cache Memory and Control-
ler is a high performance 64K byte, direct map-
ping cache memory designed toimprove the per-
formance of systems utilizing the Motorola 68000
series of 32-bit microprocessors. The single chip
architecture of the C16K32 increases the system
performance to a “near zero wait state,” and
reduces the overall chip count dramatically.

The C16K32 was designed with both perform-
ance and versatility in mind. It may be used in
the normal three-cycle asynchronous operations
of the MC68020 and MC68030, or the faster two-
cycle synchronous operations of the MC68030
and MC68040. Itservices the MC68040 and 68030
CACHE BURST FILL request on a 2-1-1-1 cycle
basis if the information is cached. The C16K32
will also allow the CPU direct access to the sys-
tem bus whenever it receives a CACHE DIS-
ABLE, non-cacheable function code, or a refer-
ence that is not in the cache when the cache is
frozen.

DC Electrical Characteristics

Advance Information

Absolute Maximum Ratings @

Temperature Under Bias 0°Cto +70°C
Storage Temperature -55 °C 10 150 °C
Supply Voltage™ _-0.3V1t0455V
Input Voltage -05Vto +55V
Notes:

1. All voltages referenced to V,, (GND).

2. 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 section of this specification is not implied.
Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

(Vo= 5.0 VDC+ 5%, GND = 0 VDC, T = 0° to 70°C)

Parameter Symbol Min Max Unit
Input High Voltage Vi, 2.0 VCC \Y
Input Low Voltage Vi, -0.5 0.8 \
Input Leakage Current In -2.5 25 nA
High Impedance Leakage Current s, -20 20 HA
Output High Voltage Vo --e- 2.4 \Y
Output Low Voltage 2 0.5 Vv
Load Capacitance (CPU Bus) Ccru 75 pF
Load Capacitance (System Bus) Clsvstem 130 pF
except BECS\ 50 pF

98
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Advance Information

AC Electrical Specifications - Clock Input

Parameter Min Max Unit
Frequency DC 33.33 MHz
Cycle Time Clock 30 DC ns
Clock Pulse Width (1.5V to 1.5V) 14 ns
Clock Rise and Fall Times 3 ns
Package
209 PIN CERAMIC PIN GRID ARRAY PACKAGE
1.770 N — o 120
1.730 100
L1 1.600 REF. 014 l /%
MAX 017 1
S (4 d e e 9SS & —
R 444 dd o b ¢ ¢ b oS | =
LR A A A A B b A A a i b d Al 100 —
P ¢$¢$$$¢¢$$$¢$$$$¢ TP =
N dd o e —t
Mibe e | ) eeee
Loees | ) v4ee o
K|led4e | O Exzx i
J| oo }/ ) e |
poseq //74 sees
G / ’ // ’
Flodoo //4' ) 4444
Eldddod LA A A —
D 1 d4 4¢SS I IS IS E ISP —
C o449 4o d =
Bl 444444 d494¢4 o4 —
A4 4434444444000 44% —H | |
1 3 s 7 9 11 13 15 17 145 055
2 4 6 8 10 12 14 16 130 *T04s
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Agelication Note 1

Upgradeability Assured Using S128K8 Design

Inova has carefully configured the S128KS, its
one-megabit, bytewide Static RAM, to provide a
smooth upgrade path from 256K bytewide
SRAMs to denser memories. By following the
simple conventions mentioned below, systems
canbe designed to use both the S128K8 and lower
density, JEDEC-standard 32Kx8 SRAMs in the
same 32 pin socket without jumpers. With jump-
ers, SRAMs up to 512Kx8 can be accommodated.

Package Compatibility: The 28 pin JEDEC DIP
and the 32 pin JEDEC DIP pinouts are closely
aligned. In fact 27 of 28 pins are a perfect match.
Vcc, the 28th, can be connected with one PCB
trace connecting Vcc with a “No Connect” at pin
30. This pin becomes the Vcc pin of the smaller
package.

\Vj

wl O Dig
A15[ . . .]Ms
A [l A Voo
mlre S I
Ay [ Ay A jAw
a0 % a P

Ag Qs .@ A: JA:
Ay 04 Ay JA”
MM & o
Ay q4 Aw Dkw
A O M &5 [t
Ay [ Ay 10y ]UO]
VOOE VOO Ws ]Uos
W, [j 10y vog {1105
0[] 10, 10, 10,
Vsl] Vs oy [J 10,

If memory PWBislayed out for the 32 pin 5128KS8,
then any standard 32Kx8 SRAM, including the
Inova S32K8 will fitin the lower 28 pins. The only
accommodation which need be made is to con-
nect the Vec pin of the S128K8 (pin 32) to the N/
C pin of the 5128K8 (pin 30). This trace will
supply power for the S32K8 when it is installed
and has no effect on the S128K8. This minor
change guarantees compatibility between 256K
and 1-megabit Bytewide SRAMs.

Future Upgrades: The two N/C pins of the
5128K8 are planned for use in two future SRAM
products. Pin 30 will be used for Address 17
which is needed on 256Kx8 and 512Kx8 devices.
Pin 1 will be used for address 18 required for
512Kx8 devices. These products will be intro-
duced in the 1990s. Knowing this, designers
wishing to continue to use the bytewide configu-
rations in future memory assemblies can make
their designs compatible with all of these parts.

Pin 1 can be tied across the array and connected
to an address driver in present designs. As long
as Address 18 is unused by the system, the line
can be at any voltage the designer chooses. It is
recommended, forarray integrity, that theline be
driven or jumpered to a level and not allowed to
float.

Pin 30 needs to be jumpered to Al17 for the
256Kx8 and to Vcc for the 32Kx8. To accomplish
this it is suggested that the layout shown on the
reverse side should be implemented. Vcc should
be run through the array on a heavy bus and
connected to pin 32. Local decoupling should be
used at each IC. A jumper which may be a piece
of wire or a zero ohm resistor should be used to
connect Vce to pin 28 or the 532K8 unit. It should
be physically located in the space to be used by
the extra pins of the 32 pin memories since it is

108
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never used when they are installed. The use of one jumper per memory device is suggested so that
the Vce pin is electrically close to a decoupling capacitor. Pin 30 should also be connected across the
array in a manner similar to Pin 1, however, a jumper should also be connected across the array in
a manner similar to Pin 1, however, a jumper should be installed between the array pins and the
driver pinso that it can be removed when the S32K8 is installed, isolating the driver output from Vcc.

32K x38

A8
arz

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050 109
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AEElication Note 2

USING MEMORY MODULES AS SECOND SOURCES

Overview

The S128K8, manufactured by INOVA Micro-
electronics, is a 1 Megabit, monolithic, CMOS
StaticRAM. Itcanbe second sourced by modules
which are available from a number of sources.

Modules are functional replacements of the
S128K8, but they exhibit significantly higher pin
capacitances. These high capacitances slow down
address and data transitions at the board level.
The slow down increases in direct proportion to
the number of modules in the memory array.
This, in turn, means that in many systems the
access time specification of the module used to
second source the 5128K8 must be faster than the
S128K8 in order to work in the same socket.

A second difference which some designers may
wish to consider is reliability. Due to the in-
creased component count, modules are less reli-
able than monolithic parts. In addition to their
natural reduction in reliability, their higher ca-
pacitanceresults in more power being dissipated
inthedrivers. This higher power may reduce the
reliability of these drivers, as well.

Table 1A. Capacitance Specifications (pF)

This Application Note explores these character-
istics and provides methods of evaluating the
differences between modules and S128K8s for
various types of drivers.

Specification Comparison

Modulesare socket compatible subsystems which
can be used as devices. They consist of a sub-
strate with 32 pins attached in a configuration
similar to a true JEDEC standard DIP. On this
substrate, module manufacturersattach four 256K
LCC static RAMs along with a decoder and ca-
pacitor to build up the equivalent of a one mega-
bit device.

Below is a tabular comparison of four different
128K8 modules and the 5128K8 monolithic de-
vice. Of course the modules have higher capaci-
tance specifications. The I/O test column repre-
sents the load volume which each manufacturer
uses in his test. This load is used to simulate
board and device capacitance found in normal
system usage.

A second specification of interest in this study is
the Outputdrive capability. These specifications
are listed in Table 1B.

Vendor P/N I/0 Address Clock I/0 Test
Mosaic MS8128SC 35 27 6 100
EDI EDI8M8128C 43 50 10 100
IDT IDT8M824S 40 35 —_ 30
Hitachi HM66204 50 45 — 100
Inova S128K8 8 5 5 30
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Table 1B. Output Specifications

Aaelication Note 2

Vendor P/N VoY) @  I,,(mA) vV, V) @ I,(mA)
Mosaic MS81285C 2.4 1 0.4 2.1
EDI EDISM8128C 2.4 -1 0.4 2.1
IDT IDT8M8245 24 -4 0.4 8.0
Hitachi HM66204 24 -1 0.4 2.1
Inova S128K8 2.4 -4 0.4 4.0

Output Characteristics

When a device is required to drive a capacitor it
slows down proportionally to the size of the
capacitor. For some loads this slow down is
negligibleand mostdesigners canignoreit. When
using Modules, thel/O capacitance may be high
enough that it enters into the access time equa-
tion.

It is straightforward to calculate tha access time
pushout due to capacitive loading. First one
should know the output characterisitics of the
device. The manufacturer should be able to sup-
ply this, although it is not always included in
data sheets.

Figure 1 and 2 show the Output Characteristics of
the S128K8. The dotted lines represent straight
line approximations of the characteristics. Using
straight line approximations greatly simplifies
the math involved in the calculations and elimi-
nates curve fitting exercises.

The two equations of the characteristic are also
very simple. These are from V, =5.0V to 2.5V,

I, =-06A,
and from V,, = 2.5V to OV,
Iy =024 x V.

To calculate the time to move the output from
one to zero (5V - 0.8V), two separate times

are calculated. First the time from 5V to 2.5V,
then from 2.5V to 0.8V.

The first is a simple equation:
t,= CeAv/i =41.67C

To determine the second, a common integration
is necessary.

t, 0.8
Jame]

t 2.5

1

dv__ so that,
024V oL

t,=t, +41.67C (In 0.8 + 1n 2.5)
t, = 89.14C

The derivation of a similar equation can be per-
formed for driving from zero to one. The volt-
ages are 0 to 2.4V and are part of the constant
curve only.

t., =CeAv/i

OH

to, = 52.17C

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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Figure 1. V, /I, S128K8

Aeelicution Note 2
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1
l
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Table 2. S128K8 Loading Pushout (nS)
Load Description C(pF) t.(nS) t.(nS) Pushout (nS)
One Device + Test 38 3.39 1.99
One Device 8 0.71 0.42 -2.67
Two Devices 16 143 0.84 -1.96
Four Devices 32 2,85 1.68 -0.53
R—
Eight Devices 64 5.7 3.36 2.32

The effect of capacitance on the access time of the
S5128K8 can now be calculated. First we calculate
the rise and fall times with one output and a test
load. Then we calculate the rise and fall times
with one, two, four and eight loads and subtract
the rise and fall time of the test condition. This
provides a number which we call “loading
pushout.”

The S128K8 has been tested with a load which
provides margin for up to four devices on the I/
O line. With eight devices on an I/0O line a
designer should expect that 2.3 nanoseconds of
extra access time (as shown in Table 2) should be
planned into the system design.
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The same analysis can be performed for each of
the modules listed in Table 1. Of course with
modules the capacitance is higher which, in turn,
increases the severity of this problem.

The analysis of each module is performed in
Appendix A but is presented here in graphical
form. The range of module pushout times is
plotted as a group and the S128K8 pushouts are
compared to these.

When only one or two devices areonan 1/Oline,
both modules and 5128K8 should perform faster
than specification due to the fact that they are
tested with higher loads than they see in this
situation.

Due to their larger loading factors, modules
quickly grow worse than specified. By the time
four loads are on the I/0 line, an average of 4
nanoseconds should be added to access time to
cover the modules, while the 5128K8 is still faster
than tested.

Itis uncommon to see I/O lines longer than eight
devices. This, after all, represents a memory with
1024K words of data. Some boards for very large
memories may be required to have longer lines.
If this is the case the designer needs to look at this
aspect very carefully and be sure to account for
the lost access time due to the 1/O capacitance.

Input Capacitance

It is more likely that address access time will be
pushed out for three reasons. First, the capaci-
tance is nearly as high as the I/O capacitance.
Second, the inputs are not pre-loaded in test to
provide system margin. And third, the opportu-
nity to connect more devices in parallel exists
since arrays are two dimensional and the I/O
lines are only one dimensional.

The time required to switch the inputs will have
two variables. First, of course, is the input itself.

Application Note 2

The higher the capacitance the longer it will take
to switch. The second variable is the driver. Dif-
ferent types of circuits will produce different
amounts of current, and thus have different
switching times.

Figure 3. I/O Pushout Comparison S128K8 vs.
Modules

24J - R R
22 !

204
: /

18
e
14 |
124

MODULES

ACCESS TIME PUSHOUT (nS)

-1 SR T

1 2 3 4 5 & 7 8
LOADS PER I/0 LINE

We have analyzed the problem using three types
of drivers: HCMOS, LSTTL and FAST logic.
Each memory designer may have to perform this
task using board specific drivers and arrays. We
have relegated the specifics to Appendix B for
reference but have treated the analysis in the
same manner as wedid thel/Oderivationsin the
previous section.

The inputs are virtually 100% capacitive on both
the 5128K8 and the modules. Input leakage is
specified between two and fifteen microamps on

inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
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alldevices. This means that drivers driving these
loads will be at their “No-Load” output voltage
whenthesystemisatrest. Theload capacitor will
have to be driven from this voltage to the switch-
ing voltage of the load device. For both the
5128K8 and modules this is 1.5V since that is the
voltage from which all measurements are ini-
tially made in final test.

Table 3 shows the result of the analysis of various
drivers in terms of the load capacitance. Each
driver switching speed can be stated as a con-
stant multiplier of the load capacitance it sees.
This serves as an excellent tool to evaluate the
drivers and the speed of the system.

Toderive theactual switching time using Table 3,
simply substitute the actualload value for C. If C
were 100 pF, HCMOS drivers would switch from
high to low in 11.7 nanoseconds. Since no two
input capacitance specifications are the same,
however, each vendor’s parts will switch at dif-
ferent times for the same number of devices.

The reader is cautioned that the “actual” load
value is affected by many variables and is diffi-
cult to predict. Because of this, these calculations
should be used as guidelines rather than exact

Agelication Note 2

results.

These numbers can serve as a design guide to
speed up the system. For instance, if a designer
is using HCMOS, it may be advisable to add a
gate to assure that the critical transition is always
made from low to high if the load capacitance is
large. While this would slow down the start of
the transition, it would complete the transition
almost three times faster. Inlargearrays this may
be important.

The transition speeds are significant for two in-
terrelated reasons. The first is timing relation-
ship skews. The capacitance in large arrays
affects rise and fall time differently. HCMOS fall
times are three times as long as rise times. If an
array of 16 modules is driven with HCMOS and
uses a common write enable, one could expect
the WE in the array to be narrower than the
formed pulse on theboard asillustrated in Figure
4. Aload of 16 S128K8s is shown using the same
driver.

This simple analysis isillustrative of the effects of
varying capacitance in memory arrays. The
designer must approach the problem carefully
because the ability to mix and match components

Table 3. Driver Family Switching Times vs. Capacitive Load

To drive the Load C from To drive the Load C from
Driver V,(nD ToV,, of Takes V. (nl) To V,,, of Takes
Type of Driver(V) Load(V) (nS) of Driver(V)  Load (V) (ngj
HCMOS 5.0 1.5 117.0C 0.0 1.5 38.0C
LSTTL 4.4 1.5 12.9C 0.3 1.5 24.0C
FAST 3.8 1.5 10.2C 0.3 1.5 12.2C
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Figure 4. Timing Skews Driving Capacitive Memory Arrays Using HCMOS Drivers
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properly is important to most system assem-
blers.

The second reason that transition speed is signifi-
cant is that access time deteriorates due to it.
Memory devices are graded by speed. Faster
devices cost more than slower ones. Long tran-
sition times mean faster devices must be used to
crate an equivalent memory. This increases the
system memory cost.

The access time of memories, assuming that all
other signals are properly timed, is a result of
both the input capacitance transitions and the I/
O pushout mentioned earlier.

To calculate the total access time of a memory
system, one needs to add the transition time to
the pushout time. For average memories such as
a 512Kx32 bit design, one would need to add the
/0O loading pushout for four devices to the
switching time for a 4x4 array (16 devices). If
741.5244 were the driver and S128K8 were the
device, the following calculation would provide
the system access time which would need to be

added to the normal logic delays

1/0 Loading Pushout -0.53
Address Switching 5.6
TOTAL 5.07 nS

If we were to compare this to MS581285C we
would find the following;:

1/0 Loading pushout  0.45
Address Switching 21.1
TOTAL 21.55 nS

To observe a worst case situation we will look at
a 1024Kx32 bit array driven with two sets of
741544 drivers. Each set of drivers will drive 16
loads and each 1/0 line will see eight devices.
We will compare all of the devices under the
conditions outlined in Table 4. See Appendices A
and B for details of the calculations.
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As wesee in Table 4, there may be substantial ac-
cess time penalty paid for the use of modules as
second sources. The best a designer can do is to
be aware of these differences and take appropri-
ate actions to ameliorate them. This can be done
by splitting the loading between drivers, split-
ting the I/O lines, or buying modules at a faster
speed than the S128K8.

Of these options the most desirable is to split the
address loading since this is least expensive and
easiestin layout. Splitting the I/Oinvolves eight
lines per device so this may result in layout
problems depending on the strategy involved.
Buying modulesataspecification whichaccounts
for the difference requires buying faster parts
and results in a more expensive solution.

Power

A result of high input capacitance, which is not
well recognized, is the increase in power re-
quired to drive the array. Depending on the size
of the array this can be significant.

The power required to drive thearray depends to
some extent on how it is designed and operated.
A common method in building a 512K x 32 bit
array would be to select each row with a separate
CS and provide a global WE or OE. Addresses
would be driven globally. Since CS is decoded
and only one row is on at any time, a user might
believe that this is a low power design. In fact if

Aeelication Note 2

any analysis is done based on the data sheet
specifications for device current, one would ar-
rive at Table 5.

If thisarray is run at 100 nS cycle time through all
addresses, we can calculate the power required
tooperateit. Assume thataddresses change once
per cycle and clocks change twice per cycle.
Further, assume that only half of the addresses
change at one time (binary distribution) and that
one clock (WE or OE) changes to all devices while
one clock (CS) changes to four devices. All of
these assumptions will be true in the 512K x 32 bit
array discussed above.

The governing equation is,

Capacitive Power = C x V2 x f

Cistheinput capacitance times the number of in-
putsdriven. Vis the voltage through which they
are driven and for the driver in question is V
(nD) -V, (n]); fis the frequency.

OH

Addresses which change an average of one time
per cycle have a period of two cycles or 200 nS. 1f
there are 17 addresses to 64 devices and an aver-
age of 50% of these change at any one time, the
number of driven inputs would be 17 x 16 x.5 =
136 at 200 nS. Clock inputs would add a small
number to this. There is one clock (OE or WE) to

Table 4. Variations on Access Time Due to Module Loading. 1024K x 32 Array ; 7415244 Drivers

S128K8  MS8128SC EDISMS8128 IDT8MS824 HM66204
I/0 Loading Pushout (nS) 2.32 12.93 17.92 2229 22.24
Address Switching (nS) 3.84 20.74 38.40 26.88 34.56
Totals (nS) 6.16 33.67 56.32 49.17 56.84
Module Access Penalty (nS) 27.51 50.16 43.01 59.64
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16 devices at 100 nS. The CS clock is much lower
capacitance and goes to only four devices at a
time so we can ignore its influence.

Table 6 shows the increase in current due to the
capacitive inputs of the array. Two significant
features should be pointed out. The first is the
obvious increase in current due to higher levels
of capacitance. Current requirements for S128K8
are increased only 1.5% while for modules the
increaseisanaverage 15% over expected current.

Under worst case conditions the instantaneous
power may be even higher. If we assume that all
addresses switch every cycle the switching cur-
rentwould almost double. While it would proba-
bly not be very useful to constantly access only
two memory locations (Address-Address Com-
plement) the system should certainly be able to
doit.

AEElication Note 2

The capacitive power causes another problem
which is less obvious. The dissipation of the
power to the array occurs in the drivers. If eight
of the 18 total lines are contained in one package
such as a 74F244, then 44% of the switching
power will be dissipated in the package. this
could increase average driver package power by
over 300 mW and the instantaneous power could
climb even more. Designers should pay close
attention to this when driving large arrays. The
increase in power may cause a long term degra-
dation in the reliability of the array drivers.

Table 5. Specified Current Requirements for a 512Kx32 Memory Array
—

Device Active current (mA)  + Standby Current (mA) = Total (mA)
S128K8 110 x 4 = 440 40 x 12 = 480 920
MS81285C 100 x 4 =400 18 x 12 =216 616
EDISM8128C 95 x4 =380 50 x 12 = 600 980
IDT8M824S 160 x4 = 640 15x12 =180 820
HM66204 80 x4 = 320 12x12 =144 464

Table 6. Actual Current Requirements for a 512K x 32 Memory Array

B Capacitive Switching

Device Input (pF)  Power (mW) Current (mA) 1CC (mA) ITOTAL (mA)
r‘3?281(8 5 69.8 14 920 934
MS81285C 27 376.7 75 616 691
EDI8MS8128C 50 697.6 139.5 980 1119.5
IDT8M824S 35 488.3 97.7 820 917.7
HM66204 45 627.8 125.5 464 589.5
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Reliability

The reliability of a device can only be measured
after it is built. Usually many devices are oper-
ated for many hours to determine this number.
Actual device reliability is a measure of both the
design and the care and constancy of the opera-
tion which built it.

In an effort to predict device and system reliabil-
ity, the Department of Defense publishes MIL-
HDBK-217E. This publication describes meth-
ods of calculating “predicted reliability” of parts
which may not even have been designed. These
predictions allow designers to investigate vari-
ous designs prior to implementation so that they
can estimate the probability of mission success
under varying conditions.

We have used this tool to evaluate the differences
between modules and S128K8s. Appendix C is
devoted to the actual calculation and should be
reviewed only by those readers who have the in-
testinal fortitude for long boring calculations
involving the summation of a lot of small num-
bers.

Equivalent conditions were used for both types
of device and it was found that the S128K8 would
have a failure rate of 3.605 failures per million
hours and the failure rate for modules would be
7,537 failures per million hours.

It should surprise no one that the reliability of a
1-megabit part is better than the reliability of four
256 Kilobit parts. The truth of the matter is that
the modules are all subassemblies and must be
treated as miniature printed circuit assemblies
rather than integrated circuits.

This decrease in predicted reliability will affect
system reliability in direct proportion to the
percentage of the system which is memory. If
there are only one or two parts per system the
effect will probably not be noticed. If, however,

AEElication Note 2

there is a high percentage of memory in the
system, the designer should approach the use of
modules with caution.

Conclusions

Modules have seven to ten times the pin capaci-
tance of monolithic parts. Nevertheless, they can
be used as second sources for S128K8 provided
the following principles are kept in mind.

* High I/0O capacitances exhibited in arrays of
modules can result in access time pushout
relative to their own specification.

* High input capacitance slows down the ad-
dress and clock drivers to memory module
arrays, further slowing access times.

¢ The high capacitance causes greater power dis-
sipation in both the array and its drivers.

¢ System memory reliability will be reduced
whenever modules are used in place of the
S128KS8.

o All of the above effects increase in severity in
direct proportion to the number of modules
in the array.

System designers should carefully review their
use of modules. The high input capacitance of
modules will slow down system access, alter
expected timing, and increase skews.

On the other hand, S128K8 can be used to replace
modules with no degradation to system access
time and with an improvement in reliability.

When replacing modules with S128K8s the de-
signer should carefully review the system speci-
fications. Itis often possible to use slower 5128K8s
than the module device previously used in the
system. This ability to use slower parts means
that they will be more cost effective.
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Appendix A

Output characteristics for modules are not regu-
larly published in data sheets. The analysis of
moduleaccess time pushout was performed using
the S128K8 output characteristic. Since all the
modules listed have CMOS outputs and each in
turn have similar or lower specified drive capa-

Table A1l. MS8128SC Loading Pushout

AEElication Note 2

bility than the S128K8, the assumption of similar
output characteristics should provide a compari-
son favorable to modules.

An analysis similar to the one for the S128K8 in
the body of the text was performed for each of the
modules. The results are shown in the following
tables.

Load Description C(pP) t.(nS) t.(nS) I/O pushout (nS)
One device + test 135 12.03 7.08

One device 35 3.12 1.84 -8.91

Two devices 70 6.24 3.67 -5.79

Four devices 140 12.48 7.35 0.45

Eight devices 280 24.96 14.69 12.93

Table A2. ED18M8128C Loading Pushout

Load Description C(pF) t.(nS) t(nS) I/O pushout (nS)
One device + test 143 12.75 7.50

One device 43 3.83 2.26 -8.91

Two devices 86 7.67 4.51 -5.08

Four devices 172 15.33 9.02 2.59

Eight devices 344 30.66 18.05 17.92
Table A3. IDT8M824S Loading Pushout

Load Description C(pP) t.(nS) t.(nS) I/0 Pushout (nS)
One device + test 70 6.24 3.67

One device 40 3.57 2.10 -2.67

Two devices 80 7.13 4.20 0.89

Four devices 160 14.26 8.40 8.02

Eight devices 320 28.52 16.79 22.29
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Table A4. HM66204 Loading Pushout

Load Description C(pPH) t.(nS) t,(nS) I/0 Pushout (nS)
One device + test 150 13.37 7.87
One device 50 4.46 2.62 -8.91
Two devices 100 8.91 525 -4.46
Four devices 200 17.83 10.49 4.46
Eight devices 400 35.66 20.98 22.24
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Appendix B

To understand the overall effect of input capaci-
tance, we must begin by determining the output
characteristic of the load driver. The first quality
which we must know is the No Load output volt-
ages of the driver type selected. This investiga-
tion will review three different driver types:
HCMOS, FAST and LSTTL. In Table B1 a list of
the No Load Output Voltages for these devicesis
given.

Itisimportant to know these voltages to establish
the proper drive equation. When a system is at
rest, these will be the levels of the output drivers.
When switching the capacitor from a low to a
high the speed of the transition must be meas-
ured from V| (nl) to 1.5V. When switching from
a high to a low the transition must be measured
from V,, (nl) to 1.5V. All transitions are meas-
ured to 1.5V.

Table B1. No Load Outputs of Drivers

Agelicution Note 2

From these curves we can derive two equations
for each set of straight lines.

From V, =5V to 1.5V,
I, =0.0017V +0.24
and from Voo = 1.5V to 0V,
I, =0.018V,

In this instance, we need only calculate t1 across
the entire range of I. Since this is the end point of
the curve, no further calculations are required.

t, 1.5
J' J‘ dv,,
dt =CJ 0.0017V,,, -.024
0 5
t,=117C

Figure B1. V_, /1, HCMOS Driver

oL’/

VOH (nl) VOL (nl)
HCMOS 5.0 0.0
FAST 3.8 0.3
LSTTL 44 0.3

Next we must know the V /I, and V /1,
characteristics of the drivers. Once we under-
stand these characteristics, a simple calculation
can be performed to derive a switching time as a
function of capacitance for each type of driver
and load.

To begin with we will study HCMOS character-
istics shown below. These devices are frequently
used for lowest power. We can closely approxi-
mate the curve with a couple of straight lines.
These are shown as dotted lines in Figure B1.

5.0V

4.0V e

] T
| e

'
30V b — f

2.0V — [ '):/

Vo (V)

1.0V S

0.0V k2 ‘ L
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To drive the inputs high the V /1, characteris-
tic, shown in Figure B2, is used. The equations
are:

From V=0V to 2.5V,
Iy, = 0.002V,, - 0.041
and fromV_, =25V to5V,

OH

I, =0.0144V - 0.072

OH

To determine the switching speed in the low
direction only the first equation need be used. A
simple integration over the required boundaries
provides the result.

5

t 1.
Jdt _ CJ- dVo,

0.002V,,,, - 0.041
0 0

t=38C

Low power Schottky drivers are used when speed
is needed but low noise signals are considered
critical. The output characteristics are shown in
Figure B3 and B4.

The characteristic can be analyzed using the same
procedure as above:

For Vo, =0V to 3.0V,
I, =0.016V_, -0.065,

OH OH
which covers the entire range of interest. Then

AEElication Note 2

t 1.5

J‘ J‘ dv,
dt =CJ 9016V, - 0.065

0 0.3

and
t=24C

Figure B2. V_ /I_ ., HCMOS Drivers

OH OH’

5.0V

4.0V

3.0V

Vor (V)

2.0V

1.0V

0.0v

-50

Figure B3. Vou !/ Iy LSTTL Drivers

OH’

5.0V

4.0V

Vo (V)

0.0V

0 -20 -30 -60 -80
lon (MA)
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In this instance only the lower 0.4V of the curves  Figure B4. V /1, LSTTL Drivers
is shown in Figure B4. We can project a curve
from that 05V

I, = 0175V, - 0.04

inova

Since we know that the curve has a cutoff at I ,, 0.4v

we could use that number for I to determine the
voltage over which this is accurate.

0.3v
0.225=0.175V,, - 0.04 and 3
Vi, =15V e
If we use this as the breakpoint we find that from
Vi, (nD) to 1.5V
0.1V
[=225A
which covers the range of interest. 0.0V
o 0 5 10 15 20 25 30
The switching time is therefore: lo (MA)

t=C@4.4-1.5)/.225=129C

Figure B5. V_ /I, FASTDrivers

OH OH/

The next set of characteristics to analyze would
be FAST Logic. Specific characteristics will be for 5.0V ‘ '
74F244 Quad Buffers. These parts are commonly | !
used when speed is of critical importance to the i |
design. 40V L] ——t

F D S ——

The only equation of interest for the V., /I,

characteristicis the straight line from 3.25V to OV.

The equation is s |
S i
Iy = 0.13-0.033V, > !
setting this into the equation for switching speed
yields:
t 1.5 !
j d _ I dVOH ‘ ;
t=C 0.13-0.033V 0 -50 <100 -150  -200
) OH lon (MA)
0 0.3
so that,
t=12.2C
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FAST Drivers

FortheV, /1, characteristic, there are two inter- Figure B6. V /1,

esting sections of the curve. The characteristic
has a specific slope until current limiting at Ios 1.0V ‘
occurs. Then it is limited to 0.225 A. !
|

The characteristic can be approximated with two 08y ‘
lines represented by two equations: ‘

From V,,(nl) to 0.9V,

0.6V }—

I, =225 s

and from 0.9V to 0.225V, s oy

I, =0.346 'V, - 0.087
Only the first equation is relevant and, 0.2V f

t=C(3.8-1.5)/.225 |

t=10.2C ooV 0 50 100 150 250 250 300

lot (MA)
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Appendix C

This analysis uses the formula in MIL-HDBK-
217E to determine the differences in device relia-
bility. A more complete explanation for each
formula is found in the MIL-HDBK-217kE and it
is suggested that the reader familiarize himself
with these methods.

A ground based fixed environment is assumed
for all equipment. This leads to other assump-
tions. First the actual case temperatures of both
devices will be 45'C and the junction tempera-
tures are 75°C.

For the S128K8, the base equation for CMOS
StaticRAM failurerate per million hoursis shown
as:

Table C1. S128K8 Predicted Reliability

Formula MIL-HDBK-217E Reference
N Ap=my *(CI*nT*nVJrCZ*h;) ‘ 5124
where
T, =2 for the quality factor B-1 51.2.7-1
n, = 1 for a mature device 51.2.7-2
n,=22for T;=75°C 51.2.7-8
n, =1for V,, <12V 51.2.7-14
n, = 2.5 for ground based fixed equipment 5.12.7-3
C, = 0.8, circuit complexity for 1 Mb (est) 5.1.2.4
C, = 0.017, package complexity factor 5.1.2.7-16
and so
A,=2*[0.8%22+0.017 * 2.5] = 3.605 failures/million hours
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For a module we have exactly four 256K byte-
wide CMOS SRAMs and a decoder and capacitor
all surface mounted on a ceramic substrate. The
capacitor is used as a decoupler. Since a failure
of the capacitor may not cause circuit failure, the
effect of this has been ignored.

A detailed formula for module reliability has not
been proposed in MIL-HDBK 217E so it will be
treated as a printed circuit assembly.

Table C2. 256K LCC Predicted Reliability

Formula

Application Note 2

Three factors change. First, there are now four
memories with better individual reliability but
worse combined reliability. Second, thereisade-
coder which must be included in the calculations
and third, the interconnections of the substrate
must now be included. Each of these will be
calculated individually and the sum of them will
be the device reliability. For the 256K CMOS
SRAMs packaged in LCC we have:

MIL-HDBK-217E Reference

Ay =m,*m *(C *rn*m, +C o)
where

n, =2 for the quality factor B-1

n, =1 for a mature device

n, = 2.2 for T] =75°C

n,=1for V<12V

C, = 0.4, circuit complexity for 256K
C, = 0.01,for 28 active pins of an LCC

and so

m, = 2.5 for ground based fixed equipment

A, =2%*[0.84*2.2 + 0.01 * 2.5] = 1.81 failures/million hours

5124

5.1.2.7-1
51272
51.2.7-8
5.1.2.7-14
5.1.2.7-3
5124
5.1.2.7-16

For the CMOS Decoder packaged in LCC for
which nine pins are active we have the same

Table C3. CMOS Decoder Predicted Reliability

number as shown in Table C2 with the following
exceptions.

Formula

MIL-HDBK-217E Reference

C, =0.003, for 9 active pins of an LCC

and so

C, =0.06, circuit complexity for <100 gates

A, =2%[0.06%2.2 + 0.003 * 2.5] = .279 failures/million hours

5.1.2.1
5.1.2.7-16
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The interconnections on the substrate are as-
sumed to be complete without plated through
holes. AllLCC’s are connected by reflowing sol-

Table C4. Substrate Predicted Reliability

Application Note 2

der. Each memory IC has 28 active connections
and the decoder has nine. the formula for a re-
flow solder PCB is:

i

and so

Formula MIL-HDBK-217E Reference
) Ap=m* N;”’:lBi T, 5.1.14
where,

n, = 2.1 an environmental factor dertimined in 5.1.14-2

N, = 121 which is the number of connections

A i = 0.000069 for reflow solder connections per 5.1.14-1

T, =Ty =1 as determined on 5.1.14

A,= 2.1*121* .000069 = 0.018 failures/million hours

The combined failure rate for all components is
determined as shown in Table C5.

Table C5. Module Predicted Reliability

Four 256K CMOS SRAMs 4*181 =724
One Decoder 1*.279=0.279
One Set interconnects 1*.018=0.018

Total 7.537 failures/million hrs.

This analysis indicates that the S128K8 has a
calculated reliability of 3.605 failures/million
hours and modules have 7.537 failures/million
hours under these conditions. The importance of
this is not the actual number, but the ratio be-
tween the two which will hold for any set of
conditions. The memory portion of a system
using S128K8s will be over twice as reliable as
one using modules. If the system has a high
memory content, this will be significant.
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The 5128K8, Inova’s 1-megabit CMOS Static
RAM, is an ideal part from which to construct
No-Wait-State Memory for the MC68020 and
MC68030 microprocessors. The S128K8 has 70
nanosecond access time, and only eight S128K8
devices are used per megabyte of memory. The
most important feature of the devices, however,
is that they are Static rather than Dynamic RAMs.

Dynamic RAMs may lose data when the clocks
provided to themare tooshort. Formost DRAMs,
once clocks and enable inputs are asserted it is
best to keep them asserted for a minimum time
period. As aresult a DRAM cycle should not be
started unless it can be completed. Additionally,
the address must be guaranteed stable at the
leading edge of the RAS clock. To meet these
requirements, DRAM cycles for the MC68020
and MC68030 should not be started until the
CPU asserts Address Strobe.

Since the S128K8 is a Static RAM, it can have its
Enable inputs deasserted at any time without
loss of data. This provides users the flexibility to
enable the SRAM at the first hint that a cycle
might take place on the bus. These enabling
signals are then deasserted if the cycle is false. In
addition to the flexible use of the Enables, Ad-
dresses are allowed to change after the Enable
inputs are asserted. These features allow the
5128KS8 to be enabled using the External Cycle
Start (ECS\) signal from the CPU. Since the ECS\
signal is asserted almost one clock prior to the
AS\, this is a major factor in improving access
time.

Static RAMs, unlike Dynamics, have no interfer-
ing refresh cycles, which introduce Wait States in
microprocessor-based systems. Most SRAMs
are also faster than DRAMs. The S128K8 has

access times as fast as 70 nanoseconds which is
satisfactory toallow asynchronous, No-Wait State
operation in 25 MHz CPUs.

A curve of access time requirements versus clock
frequency is shown in Figure 1. This graphically
represents two and three cycle responses with
access time requirements shown on the vertical
axis.

This figure shows that 85 nanosecond SRAM
devices can service 20 MHz processors and that
70 nanosecond devices are needed for 25 MHz
CPUs. The penalty paid for the use of DRAMs is
alsoshown. This penalty consists of 25-35 nanos-
econd refresh resolution time plus the percent-
age of one cycle from ECS\ to AS\.

Figure 1.
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In Figure 2 we see a 2-megabyte, on-board, No-
Wait State memory for an MC68020 micropro-
cessor based system. The memory is constructed
using four rows of four 5128K8-70CC CMOS
Static RAMs.. Each row represents 131,072 long
words. Timing is shown in Figure 6.

Application Note 3

All four rows of devices have Chip Select (CSx\)
asserted by ECS\ as soon as it is available from
the CPU. This increases array power but saves
one wait state in every memory reference. Of
course, one row must be selected and this is done
with the Output Enable (OEx\). The Circuit for
this is shown in Figure 3.

Figure 2
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l_— ] ].
I I o B o R
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| DRIVERS ! 1 CIRCUITS | ) CIRCUITS !
1 (Figure 5) 1 [] (Figure 4) [] [] (Figure 3) 1
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=4 CS3 [e] N=o{ CS3 10 \-4CS3 [le] Npf CS3 110
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Figure 3 also shows the urcu1try rcqulred to

ahlo and read the 41)‘711-0 T thi N Ea
enawlie ana readg e 1ICe. 1N NS uul,/u,uu,uul

tion all four rows of Chip Selects are driven at
once. When ECS\ is asserted by the CPU it per-
forms two functions. Firstit directly supplies the
leading edges of CSO\-CS3\ through the Nega-
tive-OR 74AS08. These outputs are capable of
driving a 50 pF load in 5.5 nanoseconds worst
caseand each row has a typical load of only 20pF.
The second function is to reset the latch which
controls CS\ for the rest of the cycle.

The clock for this D-latch is CLK\, the inverse of
the CPU clock. This causes the latch to change
state on the falling edge of the CPU Clock. On
the first falling edge of an external cycle ECS\
will be low resetting the D-latch and over-riding
any clocked operation. At the second falling
edge and every falling edge thereafter, the D-
latch will assume the state of AS\ for the follow-
ing cycle. If there was no bus cycle and no AS\
was ever asserted (as in the case of an internal
cache hit) the circuit turns off on the falling edge
of the S2 clock.

The circuit keeps Chip Enable asserted untila po-
tential SO clock following the present one. flf an
external cycle follows the present cycle the Chip
Select remains low, as shown in Figure 6. As
long as one cycle follows another the Chip Select
stays low. Only when the following cycle is not
an external bus cycle does the Chip Select go off.
The 74AS74 is turned off when AS\ is high. The
clock used is the inverse of the MC68020 clock.
The CS\ signal will turn off at S3 if the cycle is in
internal Cache and at S1 of the following cycle if
that cycle is not an external bus cycle. If a series
of external bus cycles are to be performed, the
CS\ will remain asserted until the S1 clock of the
cycle which follows the last external bus cycle.

Aeelication Note 3

If low operating power were a more critical re-

nt than chin connt nnahﬁr\fwhnn r\F H'\n
Lll.(ll\.lllklll. man Liup couny, {quaniila

Address Strobe would be possible since the setup
time requirement of the 74AS74 is 4.5 nanos-
econds and the circuit as shown allows 22 nanos-
econds.

Figure 3
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Figure 6
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S 128K 8 TL-45MC
- " - _ =

C = 600 mil ceramic sidebrazed DIP
D = 400 mil CERDIP

E = 400 mil ceramic sidebrazed DIP
T = 300 mil ceramic sidebrazed DIP
P = 400 mil Plastic DIP

F = Flatpack

S = Ceramic SOJ

J = Plastic SOJ

L= Leadless chip carrier

G= Pin Grid Array

M = Military Temp (-55°C to +125°C)
| = Industrial Temp (-40°C to +85°C)
C = Commercial Temp (-0°C to +70°C)

1 Speed or frequency

L = Low Power
Blank = Standard Power

T = Two Chip Selects
Blank = One Chip Select

{ Memory width, in bits*

| Memory Depth, in bits*

|S=SRAM

I C =Cache

*or another unique circuit designator

150 inova microelectronics corporation, 2220 Martin Avenue, Santa Clara, CA 95050
Phone: 408-980-0730 Fax: 408-980-1805



7@ inova microelectronics

Sales Offices

INOVA MICROELECTRONICS CORPORATION SALES OFFICES

HEADQUARTERS

2220 MARTIN AVENUE
SANTA CLARA, CA 95050
PHONE: 408-980-0730
FAX: 408-980-1805

INOVA EASTERN AREA SALES OFFICE
12220 CHASTAIN DRIVE

RALEIGH, NC 27614

PHONE: 919-870-6830

FAX: 919-846-4074

INOVA WESTERN AREA SALES OFFICE
28058-A MARGUERITE PKWY

MISSION VIEJO, CA 92692

PHONE: 714-347-0444

FAX: 714-347-0709

COLORADO SPRINGS DIVISION
5445 MARK DABLING ROAD STE.B
COLORADO SPRINGS, CO 80918
PHONE: 719-531-6611

FAX: 719-531-6618

ALABAMA

ELECTRONICS SALES, INC.

303 WILLIAMS AVE. S.W_,STE 422
HUNTSVILLE, AL 35801

PHONE: 205-533-1735

FAX: 205-534-4404

ARIZONA

FRED BOARD AND ASSOCIATES
7353 EAST 6TH AVE.
SCOTTSDALE, AZ 85251

PHONE: 602-994-9388

FAX: 602-994-9477

FRED BOARD AND ASSOCIATES
1041 WEST COMOBABI ROAD
TUCSON, AZ 85704

PHONE: 602-299-1508

FAX: 602-797-1683

ARKANSAS

QUAD STATE SALES & MARKETING
11884 GREENVILLE AVE. #100A
DALLAS, TX 75243

PHONE: 214-669-8567

FAX: 214-669-8834

CALIFORNIA

PLUSTRONICS

3901 WESTERLY PLACE, STE 115
NEWPORT BEACH, CA 92660
PHONE: 714-476-8009
FAX:714-476-0717

PLUSTRONICS

15303 VENTURA BLVD, STE 700
SHERMAN OAKS, CA 91403
PHONE: 818-995-8908

FAX: 818-995-8929

SPINNAKER SALES OF SAN DIEGO
990 HIGHLAND DRIVE, STE. #105
SOLANA BEACH, CA 92075
PHONE: 619-792-4800

FAX: 619-792-5803

MARCON SALES INC
514 VALLEY WAY
MILPITAS, CA 95035
PHONE: 408-263-3660
FAX: 408-262-6802
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COLORADO

CANDAL, INC.

2901 S. COLORADO BLVD #A
DENVER, CO 80222

PHONE: 303-692-8484

FAX: 303-692-8416

CONNECTICUT

CONNTECH

605 WASHINGTON AVE STE. #33
NORTH HAVEN, CT 06473
PHONE: 203-234-0577

FAX: 203-234-0576

DELAWARE

CMS MARKETING

715 TWINING ROAD, STE. 121A
DRESHER, PA 19025

PHONE: 215-885-4424

FAX: 215-885-3736

FLORIDA

GRAHAM ASSOC. INC.

9123 NORTH MILITARY TRAIL SUITE 103
PALM BEACH GARDENS, FL 33410
PHONE: 407-656-9369

FAX: 407-622-4595

GRAHAM ASSOC. INC.

P.O. BOX 1628

WINTER GARDEN, FL 34777
PHONE: 407-656-9369

FAX: 407-656-6972

GRAHAM ASSOC. INC.
P.O. BOX 397
MELBOURNE, FL 32902
PHONE: 407-773-6631
FAX:407-773-6576

Sales Offices

GRAHAM ASSOC. INC.
12360 66TH STREET N.
LARGO, FL 34643
PHONE: 813-539-6779
FAX: 813-539-6030

GEORGIA

ELECTRONIC SALES, INC.

3101 A MEDLOCK BRIDGE ROAD
NORCROSS, GA 30071

PHONE: 404-448-6554

FAX: 404-242-9632

IOWA

DYTRONIX, INC.

#23 TWIXT TOWN ROAD, N.E.
CEDAR RAPIDS, 1A 52402
PHONE: 319-377-8275

FAX: 319-377-9163

ILLINOIS

DOLIN SALES COMPANY
609 ACADEMY DRIVE
NORTHBROOK, IL 60062
PHONE: 708-498-6770
FAX: 708-498-4885

INDIANA

GIESTING & ASSOCIATES
1034 SUMMIT DRIVE
CARMEL, IN 46032
PHONE: 317-844-5222
FAX: 317-844-5861
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Sales Oﬁices

INOVA MICROELECTRONICS CORPORATION SALES OFFICES

KANSAS

DYTRONIX, INC.

5001 COLLEGE BLVD.,STE. 106
LEAWOOD, KS 66221

PHONE: 913-339-6333

FAX: 913-339-9449

DYTRONIX, INC.

1999 AMIDON, STE.322
WICHITA, KS 67203
PHONE: 316-838-0884
FAX: 319-838-2645

KENTUCKY

GIESTING & ASSOCIATES
212 GRAYHAWK COURT
VERSAILLES, KY 47383
PHONE: 606-873-2330

FAX: 606-873-6233

MARYLAND

THIRD WAVE SOLUTIONS
8335-H GUILFORD ROAD
COLUMBIA, MD 21046
PHONE: 301-290-5990
FAX: 301-381-5846

MICHIGAN

GIESTING & ASSOCIATES

3444 EIGHT MILE ROAD STE. 113
LIVONIA, MI 48152

PHONE: 313-478-8106

FAX: 313-477-6908

GIESTING & ASSOCIATES
6898 CURTIS DRIVE
COLOMA, M1 49038
PHONE: 616-468-4200
FAX: 616-468-6511

GIESTING & ASSOCIATES
1279 SKYHILLS N.E.
COMSTOCK PARK, Ml 49321
PHONE: 616-784-9437

FAX: 616-784-9438

MINNESOTA

PROFESSIONAL SALES FOR INDUSTRY
7732 WEST 78TH ST.

MINNEAPOLIS, MN 55435

PHONE: 612-944-8545

FAX: 612-944-6249

MISSOURI

DYTRONIX, INC.

3407 BRIDGELAND DRIVE
BRIDGETON, MO 63044
PHONE: 314-291-4777
FAX: 314-291-3861

NEW HAMPSHIRE

INTEGRATED TECHNOLOGY, INC.
182 MAIN ST.

SALEM, NH 03079

PHONE: 603-898-6333

FAX: 603-898-6895

NEW JERSEY

NORTH EAST COMPONENTS CO.
155 GRANDVIEW LANE
MAHWAH, NJ 07430

PHONE: 201-825-0233
FAX:201-934-1310
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inova

NEW MEXICO

S&S TECHNOLOGY

4775 INDIAN SCHOOL RD N.E., STE.311
ALBUQUERQUE, NM 87110

PHONE: 505-255-5599

FAX: 505-255-5944

NEW YORK

NORTH EAST COMPONENTS CO.
22 LAWRENCE AVE, STE.300
SMITHTOWN, NY 11787

PHONE: 516-724-0310

FAX: 516-724-3485

EMPIRE TECHNICAL ASSOC., INC.
1551 E. GENESEE ST

P.O. BOX 410

SKANEATELES, NY 13152
PHONE: 315-685-3077

FAX: 315-685-5979

EMPIRE TECHNICAL ASSOC., INC.

349 WEST COMMERCIAL ST. STE. 2920
EAST ROCHESTER, NY 14445

PHONE: 716-381-8500

FAX: 716-381-0911

EMPIRE TECHNICAL ASSOC., INC.
EXECUTIVE OFFICE BLDG., STE. 211-B
33 WEST STATE ST.

BINGHAMTON, NY 13901

PHONE: 607-772-0651

FAX: 607-722-5090

NORTH CAROLINA
ELECTRONIC SALES, INC.
315 N. ACADEMY ST.
CARY,NC 27511

PHONE: 919-467-8486
FAX: 919-469-4286

Sales Offices

ELECTRONIC SALES, INC.
11310 FIVE CEDARS ROAD
CHARLOTTE, NC 28226
PHONE: 704-543-8705

FAX: 704-543-6253

OHIO

GIESTING & ASSOCIATES
2854 BLUE ROCK RD

P.O. BOX 39398
CINCINNATI, OH 45239
PHONE: 513-385-1105
FAX: 513-385-5069

GIESTING & ASSOCIATES
26250 EUCLID AV, STE. 521
CLEVELAND, OH 44132
PHONE: 216-261-9705

FAX: 216-261-5624

GIESTING & ASSOCIATES
2159 RIVER HILL RD
COLUMBUS, OH 43211
PHONE: 614-459-4800
FAX: 614-459-4801

OKLAHOMA

QUAD STATES SALES & MARKETING
4614 SO. KNOXVILLE AV

TULSA, OK 74135

PHONE: 918-742-4277

FAX: 918-742-4544

OREGON

ELECTRONIC COMPONENT SALES
15255 SW 72ND AVE., STE. C
TIGARD, OR 97223

PHONE: 503-245-2342

FAX: 503-684-6436
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Sales Oﬁices

INOVA MICROELECTRONICS CORPORATION SALES OFFICES

PENNSYLVANIA
GIESTING & ASSOCIATES
471 WALNUT STREET
PITTSBURG, PA 15238
PHONE: 412-828-3553

TEXAS

QUAD STATES SALES & MARKETING
6034 W COURTYARD STE. 305-77
AUSTIN, TX, 78730

PHONE: 512-338-2125

FAX: 512-338-2426

QUAD STATES SALES & MARKETING
1135 BORNEWOOD

SUGARLAND, TX 77478

PHONE: 713-242-9884

FAX: 713-242-0802

QUAD STATES SALES & MARKETING
11884 GREENVILLE AVE. #700A
DALLAS, TX 75243

PHONE: 214-669-8567

FAX: 214-669-8834

UTAH

HARRIS MARKETING, INC.
1834 PKWY., BLVD.

SALT LAKE CITY, UT 84119
PHONE: 801-974-5155

FAX: 801-974-5218

VIRGINIA

THIRD WAVE SOLUTIONS
2100 WISTERIA DRIVE
CHARLOTTESVILLE, VA 22901
PHONE: 804-974-7575

FAX: 804-974-7480

WISCONSIN

DOLIN SALES COMPANY

250 WEST COVENTRY COURT, SUITE 107
GLENDALE, WI 53217

PHONE: 414-482-1111

FAX: 414-351-4142

WASHINGTON

ELECTRONIC COMPONENT SALES
9311 S.E. 36TH ST.

MERCER ISLAND, WA 98040-3795
PHONE: 206-232-9301

FAX: 206-232-1095
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U. S. DISTRIBUTORS

ALLIANCE ELECTRONICS
10510 RESEARCH AVE,, S.E.
ALBUQUERQUE, NM 87123
PHONE: 505-292-3360

FAX: 505-275-6392

BELL MICROPRODUCTS
16 UPTON DRIVE
WILMINGTON, MA 01887
PHONE: 508-656-0222
FAX: 508-694-9987

BELL MICROPRODUCTS
550 SYCAMORE DRIVE
MILPITAS, CA 95035
PHONE: 408-434-1150
FAX: 408-434-0778

BELL MICROPRODUCTS

18350 MOUNT LANGLEY, STE. 207
FOUNTAIN VALLEY, CA 92708
PHONE: 714- 963-0667
FAX:714-968-3195
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INTERNATIONAL DISTRIBUTORS

WEST GERMANY

MILGRAY ELECTRONICS GmbH
HEILBRONNER, STRASSE 23
INDUSTRIEGEBIET OST, POSTFACH 848
7320 GOPPINGEN, WEST GERMANY
PHONE: (49) 7161-6720-0

FAX: (49) 7161-672055

FRANCE

NEWTEK

8 RUE DE L'ESTEREL
SILIC 583,94663

RUNGIS CEDEX FRANCE
PHONE: (331) 4687-2200
FAX: (331) 4687-8049

ITALY

SILVERSTAR

VIALE FULVIO TESTI 280
20126 MILANO, ITALY
PHONE: (39) 02-661251
FAX: (39) 11-44-73306

DENMARK

NORDISK ELEKTRONIK
TRANSFORMERVEJ 17, DK 2730
HERLEV, DENMARK

PHONE: (45) 42-84-20-00

FAX: (45) 44-92-15-52

SWEDEN

NORDISK ELEKTRONIK
BOX 36

S-164 93 KISTA SWEDEN
PHONE: (46) 8-703-46-30
FAX: (46) 8-703-98-45

ISRAEL

SEG TEC

ASHITA #10

HOLON ISRAEL
PHONE: (972) 3-556-7458
FAX: (972) 3-556-9490

FINLAND

FINTRONICS
HEIKKILANTIE 2 A

02100 HELSINKI FINLAND
PHONE: 011-90-692-6022
FAX: 011-358-0-674886

UNITED KINGDOM

SILICON CONCEPTS

ITEC LYNCHBOROUGH RD
PASSFIELD, HAMPSHIRE
GU30 7RN UNITED KINGDOM
PHONE: (44) 0428-77617/8
FAX: (44) 0428-77603

JAPAN

NAGASE

5-1 NIHONBASHI-KOBUNACHO
CHUO-KU

TOKYO, JAPAN 103

PHONE: (81) 3665-3662

FAX: (81) 3665-3950

CANADA

J-SQUARED TECHNOLOGIES, INC.
300 MARCH ROAD, STE. 401

KANATA, ONTARIO CANADA K2K 2E2
PHONE: 613-592-9540

FAX: 613-831-0275
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