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Harris CMOS Digital Products

Harris Semiconductor is the eighth largest U.S. merchant semiconductor supplier and is a
sector of Harris Corporation. Harris acquired the solid state division of General Electric
(including RCA and Intersil semiconductor products) in December 1988. Harris is a pioneer
in developing and producing digital CMOS products including: CMOS RAMs, CMOS
PROMs, CMOS microprocessors, CMOS peripherals, CMOS data communications prod-
ucts and a full line of 80C286 and 80C86/88 microprocessors and peripherals.

This data book describes Harris Semiconductor’s military line of CMOS digital products. It
includes a complete set of data sheets for product specifications, application notes with
design details for specific applications of Harris products, and a description of the Harris
quality and high reliability program.

If you need more information on these and other Harris products, please contact the nearest
Harris sales office listed in the back of this data book, or the Harris Semiconductor literature
department.

Harris Semiconductor products are sold by description only. All specifications in this data book are applicable only
to packaged products; specifications for dice are available upon request. Harris reserves the right to make
changes in circuit design, specifications and other information at any time without prior notice. Accordingly, the
reader is cautioned to verify that data sheets and other information in this publication are current before placing
orders. Information contained in the application notes is intended solely for general guidance; use of the information
for user’s specific application is at user’s risk. Reference to products of other manufacturers are solely for
convenience of comparison and do not imply total equivalency of design, performance or otherwise. Finally, without
the prior specific approval of an officer of Harris, the Harris products should not be used as critical components (i.e.,
failure of the Harris product is likely to cause failure of the system) in life support devices or systems (ie., surgically
implantable devices or life~sustaining machines).
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Harris Semiconductor products are represented by
an extensive network of factory sales personnel, sales
representative, and authorized distributors through-
out the world. Please contact your nearest sales
office, representative, or distributor for product infor-
mation, pricing, ordering, or delivery details. A
complete list of sales offices is available by contacting
the Harris Semiconductor literature department at
(407) 724-3739. Headquarters are also listed at the
end of this book.

Ordering Information

Product Code

Harris products are designated by a “Product Code”.
This code includes designators for the product family,
device type, performance grade, temperature grade
and package style. Examples of the product codes
are shown below:

R: Leadless Chip Carrier (LCC)
G: Pin Grid Array

PRODUCT CODE EXAMPLE
H M - 1 65162 B /883
PREFIX: PART TEMPERATURE GRADE:
H: Harris NUMBER -8: -550C to +1259C
Harris Class B Equivalent
FAMILY: PERFORMANCE Devices For Use In
D: Digital GRADE: Military and Flight Systems
M: Memory B: High Performance -Q: -559C to +125°C
C: Relaxed Specification Harris Class S Equivalent
PACKAGE: S: High Speed Devices For Use In
1: Ceramic DIP Blank: Standard Spa(fecr.aft or High-Rel
1B: Ceramic Sidebrazed DIP Performance Appllcatlons:
/883: Fully Compliantto
4: Leadless Chip Carrier (LCC) MIL-STD-883
5: Ceramic Substrate -BXXX: Altered to Customer
6: Slimline DIP Specifications. B Number
is Uniquely Assigned
to Specific Customer
Requirements
MICROPROCESSOR/PERIPHERAL PRODUCT CODE
M D 80C86 - 2 /883
TEMPERATURE —J PART NUMBER TEMPERATURE/GRADE
RANGE: 80CXXX: CMOS /883: Fully Compliantto
M: -550C to +125°C Microprocessor MIL-STD-883
82CXXX: CMOS
PACKAGE: Peripherals
D: Ceramic DIP

PERIPHERALS- MICROPROCESSORS
5: 5MHz Blank: 5SMHz
Blank: 8MHz 2: 8MHz

SPEED DESIGNATION:

GENERAL
INFORMATION




Harris Semiconductor offers Leadless Chip Carriers
(LCC) as a packaging option on various Digital
integrated circuits. An LCC is a square or rectangular
package for an Integrated Circuit (IC) that is manu-
factured in the same manner as a conventional
side-braze dual-in-line package (DIP). The LCC is
comprised of the cavity and seal ring section of a
standard DIP and offers the user a means of achiev-
ing high density system configurations while retaining
the reliability benefits of hermetic IC Packaging.
Figure 1 provides a comparison of the construction of
an LCC and a conventional side-braze DIP.

o114 CHIP CARRIER

SEAL RING
. DIE CAVITY

: <\__ BONDING PADS%\
g, L
EXTERNAL CONTACTS

TRACES

-~

EXTERNAL CONTACT PADS
\-*;;
‘/%\' 3
=

v

ASSEMBLY

(AN

' .- METAL LEADS

FIGURE 1.

EXPLODED VIEW OF CHIP CARRIER AND DIP

The LCC’s two principle advantages over convention-
al side-braze DIPs are packaging density and electri-
cal performance. Packaging density is the number
one advantage to an LCC over a side-braze DIP. The
size of a DIP is governed primarily by the number of
leads required and not by the size of the IC. As pin
count increases, more and more of the DIP package
is used only to provide an electrical trace path to the
external leads. The size of an LCC is dependent on
the size of the die not on the number of leads. As pin
count increases, overall size increases but at a much
slower rate. Table 1 provides a comparison between
the areas of 18, 28 and 48 lead LCCs to 18, 28 and
48 lead side-braze DIPs.

Packaging Techniques -

TABLE 1.
LEAD LCcC DIP . DIP AREA vs.
COUNT AREA AREA LCC AREA
18 0.10 0.22 220%°
28 0.20 0.84 420%
48 0.31 1.68 542%

(All Units in Square Inches)

The chart indicates a 220% improvement in packag-
ing area for the 18 lead LCC, and 542% improvement
for the 48 lead LCC. Obviously, sizeable savings in
circuit board area can be achieved with this packag-
ing option. The second major advantage of the LCC is
in electrical performance. The package size and
geometry also dictates trace length and uniformity.
Figure 2 provides a comparison between the trace
lengths for various LCCs and side-braze DIPs. As pin
count goes up, trace lengths get longer, adding re-
sistance and capacitance unequally around the pack-
age. As ICs get faster and more complex these factors
start to become a limiting factor on performance.
LCCs minimize this effect by maintaining, as close as
possible, uniform trace length so that the package is a
significantly smaller determinant of system perform-

ance.
( 7
LEAD LONGEST TRACEDIP LONGEST TRACE
COUNT |LONGESTTRACELCC | SHORTEST TRACE

Lcc DIP

18 21 1.51 6:1

24 41 1.51 31

40 51 1.51 6:1

54 6:1 1.51 7

FIGURE 2. ELECTRICAL PERFORMANCE
(RESISTANCE AND SPEED)

The LCC also offers environmental advantages over
“chip-and-wire” manufacturing techniques used in
high density hybrid circuits. An IC can be fully tested,
burned-in and processed in an LCC, thereby guaran-
teeing its performance.

The IC is further protected by a small hermetic pack-
age in which internal vapor content can be carefully.
controlled during production. '

Harris Semiconductor Leadless Chip Carriers in both

- Ceramic and Epoxy provide reliable, high density,

high performance packaging options for today’s sys-
tems.

Consult the factory or your Harris sales representative
for pricing and availability. :




Self Aligned Junction Isolation (SAJI)

The most prevalent CMOS Technology was patented
by Harris (#4,135,955) and has been in production at
Harris since 1980. It incorporates self-aligned guard
ring techniques and more recently planarization prior
to first metal into the traditional complementary tran-
sistor structures.

The process begins on 1-0-0 N- type silicon,
although a process option is available with N epi over
N++ starting material to eliminate circuit latch-up due
to parasitic SCR action. A sequence of oxidation,
photo resist delineation, Boron implant and diffusion
create the P well for the N channel devices. A critical
feature of the diffusion causes all of the silicon crystal
defects to be annihilated, resulting in a defect free
zone for the transistors to be fabricated.

Next, silicon nitride is deposited and etched to define
the active NMOS and PMOS areas followed by
implants which create the self aligned guard rings
around the active devices. These guard rings provide
electrical isolation between transistors and also raise
the field thresholds of the parasitic MOS devices to
allow leakage-free circuit operation. The self aligning
of these guard rings allows a substantial reduction in
circuit area.

Following is the local oxidation and the conventional
formation of the poly gate MOS transistors. The elec-
trical channel length of these all implanted devices is
1.5 micron.

The field oxide and metalization structure are based
on a time proved reflowed glass process with one
important improvement. Prior to metal deposition the
surface is planarized and the walls of the contacts
are - sloped which creates a final topography with
excellent interconnect step coverage. The aluminum
interconnect is silicon doped to prevent contact

SOURCE METAL

Harris Digital IC Technologies

SILICON -
GATE

spiking and improved reliability. The passivation,
metalization and layout rules guarantee electro-
migration free operation at +1250C for over ten years.

The principal advantages of the process can be sum-
marized as: * Low leakage operation

e Latch-up free option

@ Good packing density

e Excellent step coverage

e Electromigration free designs
This process has been successfully applied to numer-
ous designs including static RAMs, microprocessors,
peripherals, and custom ROM circuits.

L7

A newer, higher performance process, named L7,
builds on and enhances the basic CMOS technology.
This 1.5 micron process has several advantages over
the older 2.5 micron version. The epi over N++ start-
ing material is standard with the epi thickness being
scaled down in concert with the P well and device
junctions. This brings even more latch-up immunity to
all circuits on this technology.

Transistors achieve electrical channel lengths of 1.0u
typical with the N channel incorporating a double dif-
fused LDD structure which eliminates susceptibility to
hot electron damage. Of greatest impact is the use of
a planarized double layer metal structure allowing
greater layout freedom without introducing step cov-
erage or electromigration concerns. The low stress
oxinitride passivation provides moisture protection in
plastic packages.

The L7 process with its added features has been suc-
cessfully employed on numerous semicustom -and
standard cell designs as well as supplying production
quantities of the 80C286 microprocessor.

DRAIN METAL

\ GATE OXIDE

GENERAL
INFORMATION

FIGURE 3. SILICON-GATE PFET STRUCTURE
CROSS-SECTION SHOWS THE HEAVILY DOPED SOURCE AND
DRAIN REGION. THEY ARE SEPARATED BY THE NARROW GAP
OVER WHICH LIES A THIN-GATE OXIDE AND GATE MATERIAL.




Harris Digital IC processes are designed to produce
the most rugged products on the market. However, no
semiconductor is immune from damage resulting
from the sudden application of many thousands of
volts of static electricity. While the phenomenon of
catastrophic failure of devices containing MOS tran-
sistors or capacitors is well known, even bipolar
circuits can be damaged by static discharge, with
altered electrical properties and diminished reliability.
None of the common IC internal protection networks
operate quickly enough to positively prevent damage.

It is suggested that all semiconductors be handled,
tested, and installed using standard “MOS handling
techniques” of proper grounding of personnel and
equipment. Parts and subassemblies should not be in
contact with untreated plastic bags or wrapping mate-
rial. High. impedance IC inputs wired to a P.C.
connector should have a path to ground on the card.

Handling Rules

Since the introduction of integrated circuits with MOS
structures and high quality junctions, a safe and effec-
tive means of handling these devices has been of
primary importance. One method employed to protect
gate oxide structures is to incorporate input protec-
tion diodes directly on the monolithic chip. However,
there is no completely foolproof system of chip input
protection in existence in the industry. In addition,
most compensation networks in linear circuits are
located at high impedance nodes, where protection
networks would disturb normal circuit operation. if
static dnscharge occurs at sufficient magmtude (2kV
or more), some damage or degradation will usually
occur. It has been found that handling equipment and
personnel can generate static potentials in excess of
10kV in a low humidity environment. Thus it becomes
necessary for additional measures to be implemented
to eliminate or reduce static charge. It is evident,
therefore, that proper handling procedures or rules
should be adopted.

IC Handling Procedures

Elimination or reduction of static charge .can be
accomplished as follows:

e Use static-free work Stations. Static-dissipative
mats on work benches and floor, connected to
common point ground through a 1MQ resistor,
help eliminate static build-up and dlscharge Do
not use metallic surfaces.

(] Ground all handling equipment. -

. vGround all handlmg personnel with a conductive
-bracelet through 1M to ground (the 1TMQ resistor
will prevent electroshock: injury to personnel). Tran-
sient product personnel should wear grounding
heel straps when conductive flooring is present.

e Smocks and clothing -of certain insulating materi-
als (notably nylon) should not be worn in areas
where devices are handled. These materials, high-
ly dielectric in nature, will hold, or aid in the .gener-
ation of a static charge. Where they cannot be
eliminated, natural materials such.as cotton should
be used to minimize charge generation capacity.
Conductive smocks are also available as an alter-
nallve

e Control relative humidity to as high a level as
practical. 50% is generally considered sufficient.
(Operations should cease if R.H. falls below 25%).

e lonized air blowers reduce charge build-up in
areas where grounding is not possible or practical.

[ ]

Devices should be in conductive static-shielded
containers during all phases of transport. Leads
may be shorted ‘by tubular metallic carriers,
conductive foam, or foil. ) )

® In automated handling equnpment the belts,
chutes, or other surfaces should be of conducting
non-metal material. If this is not possible, ionized
air blowers or ionizing bars may be a good alterna-
tive.
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Harris has developed a static control program that
enables employees to detect problems generated by
static electricity whether on site, in transit, or in the
field. Controlling the requirements, methods, materi-
als, and training for static protection of our products is
ongoing and updated with new developments in
electrostatic prevention. Harris has responded with
controls and procedures as part of daily operations to
be followed in all areas.

The challenge is to insure all electrostatic control pro-
cedures are followed throughout the system — from
manufacturing through end use. Unprotected integ-
rated circuits can be destroyed or functionally altered
by merely passing them through the electrostatic field
of something as simple as styrofoam™ or human con-
tact.

Measures of Protection and Prevention

When handling static sensitive devices, three stand-
ard procedures must be followed:

1. Prior to any handling of static-sensitive compo-
nents, the individual must be properly grounded.

2. All static-sensitive components must be handled
at static safeguarded work stations.

3. Containers and packing materials that are static-
protective must be used when transporting all
static-sensitive components.

Special handling equipment (static-safeguarded
work stations, conductive wrist straps, static-pro-
tected packaging, ionized air blowers) should be
used to reduce damaging effects of electrostatic
fields and charges.

Static-safeguarded work station is an area that is
free from all damaging electricity, including people.
To accomplish this, static on conductors and
nonconductors must be controlled.

ESD Handling Procedures

Controlling electrically conductive items can be
accomplished by bonding and grounding techniques.
The human body is considered a conductor of
electricity and is by far the greatest generator of static
electricity. Personnel handling ICs must use con-
ductive wrist straps to ground themselves. Simple
body moves act like a variable capacitor, and
can create static charges. In addition, conductive
clothing is recommended for minimizing electrostatic
build up.

Static protective packaging prevents electric field
from influencing or damaging ICs. An effective static-
protective package exhibits three types of features:

1. Antistatic protection that prevents triboelectric or
frictional charging,

2. Dielectric protection that insulates discharging,
and

3. Shielding or Faraday cage protection that prevents
transient field penetration.

Harris uses only packaging that exhibits all three
features. Employees are required to adhere to the
same static-protective packaging techiques during
handling and shipment to assure device integrity is
maintained.

lonized air blowers aid in neutralizing charges on
nonconductors such as synthetic clothing, plastics,
and Styrofoam™. The blowers are placed at the work
site and in close proximity to the IC handling area,
since nonconductors do not lose or drain charges
using normal grounding techniques.

By using wrist straps, static-protected work stations
and static-protected containers, Harris product quali-
ty is maintained throughout the product cycle.

GENERAL
INFORMATION

PERSONNEL
GND STRAP

ESD PROTECTIVE
r TRAYS, ETC.

(8) (€) ESD PROTECTIVE
P THER
t’ {:)BE To IONIZER %LEC.
(D) EQUIP.

CHAIR
WITH GND

(OPTIONAL) ESD PROTECTIVE

FLOOR MAT
(OPTIONAL)

WORKBENCH

FIGURE 4. STATIC-SAFEGUARDED WORK STATION
NOTE 1. All electrical equipment on the conductive table top must be hard grounded and isolated from the table top.
2. Earth ground is not computer ground or RF ground or any other limited ground.

Styrofoam™ is a trad k of Bow Chemical Corp




Harris Semiconductor is a leading supplier of high
reliability integrated circuits to the military and
aerospace community and takes pride in offering
products tailored to the most demanding applications
requirements. Our Manufacturing facilities are JAN-
Certified to MIL-M-38510 and provide JAN-qualified
and MIL-STD-883 compliant products as standard
data book items. This Digital Military Products Data
Book contains detailed information on high-reliability
integrated circuits presently available from Harris
Semxconductor .

The intent of the /883 data sheet is to provide to our
customers a clear understanding of the testing being
performed in conformance with MIL-STD-883 re-
qwrements Additionally, it is our intent to provide the
most effective and comprehensive testing feasible.

This data book is organized in 8 different sections,
each being identified by the darkened tab index
which is provided as a visual guide to the reader.
Each section covers a specific topic or product line,
such as CMOS Memories, CMOS Microprocessors
and General Information. Section 7 emphasizes the
Harris commitment to Quality and Reliability in all
levels of production, test and documentation, and
may be of special interest to military customers.’

Document Control

Harris has established each of the /883 data sheets
as an internally revision controlled document. Any
product revision or modification must be approved
and signed-off throughout the manufacturing and
engineering sections. Harris has made every effort to
ensure accuracy of the information in this data book
through quality control methods. Harris reserves the
right to make changes to the products contained in
this data book to improve performance, reliability and
producibility. Each data sheet will use the printed date

as the revision control identification. Harris has also .

established a Data Sheet Registration Program to
inform users of data sheet updates. Registration is
done through the sign-up card attached-to the back
of this data book. Otherwise, contact Harris for the
latest available specifications and performance data.

/883 Data Sheet Highlights

Each specific /883 data sheet documents the
features, description, pinouts, tested electrical param-
eters, test circuits, burn-in circuits, die characteris-
tics, packaging-and design information. The following
are notes and clarifications that will help in applying
the information provided in the data sheet.

Harris Product Specification Highlights

Absolute Maximum Ratings: These ratings are pro-
vided as maximum stress ratings and should be taken
into consideration during system design to prevent
conditions which may cause permanent damage to
the device. Operation of the device at or above the
“Absolute Maximum Ratings” is not intended, and ex-
tended exposure may affect the device reliability.

Reliability Information: Each /883 data sheet con-
tains thermal information relating to the package and
die. This information is intended to be used in system
design for determining the expected device junction
temperatures for overall system rehabllnty calcula-
tions. .

Packaging: Harris utilizes MIL-M-38510, Appendix
C for packages used for /883 products. The mechani-
cal dimensions and materials used are shown for
each individual product to complete each data sheet
as a self contained document.

D.C. and A.C. Electrical Parameters: Tables 1 and
2 define the D.C. and A.C. Electrical Parameters that
are 100% tested in production to guarantee compli-
ance to MIL-STD-883. The subgroups used are
defined in MIL-STD-883, Method 5005 and desig-
nated under the provisions of Paragraph 1.2.1a. Test
Conditions and Test Circuits are provnded for specific
parameter testing.

Table 3 provides additional device limits that are guar-
anteed by characterization of the device and are not
directly tested in production. Characterization takes
place at initial device design and after any major pro-
cess or design changes. The characterization data is
on file and available demonstrating the test limits
established.

Table 4 provides a éumrhary of the fest» requirements
and the applicable MIL-STD-883 subgroups.

Burn-in Circuits: The Burn-in circuits defined in the
individual data sheets are those used in the actual
production process. Burn-in is conducted per MiL-
STD-883, Method 1015.

Design Information Sections: Harris provides an
additional Design Information Section in many of the
data sheets to assist in system application and
design. This. information may be in the form of
applications circuits, typical device parameters, or
additional device related user information such as
programming information. While this information can-
not be guaranteed, it is based on actual
characterization of the product and is representative
of the data sheet device.

1-8




Harris’ High Reliability Products are all produced in
accordance with military specifications and stand-
ards, primarily MIL-M-38510 (General Specifications
for Microcircuits) and MIL-STD-883 (Test Methods
and Procedures for Microelectronics).

MIL-M-38510 provides the ground rules for stand-
ardization in the manufacturing, testing and qual-
ification of Integrated Circuits which are applicable to
all qualified suppliers. MIL-M-38510 delineates two
product assurance levels of screening, sampling, and
documentation control requirements (Class S and
Class B).

Class S is intended for use in manned space flight or
extreme high reliability aerospace applications where
replacement is extremely difficult or impossible.

Class B is intended for use in unmanned space flight,
high reliability ground systems or commercial “hi-reli-
ability use”. These devices are the most frequently
procured military ICs.

MIL-STD-883 contains test methods and procedures
for various electrical, mechanical and environmental
tests as well as requirements for screening, qualifica-
tion and quality conformance inspection. Method
5004 of MIL-STD-883 lists the 100% screening tests
which are required for each of the product assurance
classes defined above.

Following the device screening, samples are removed
from the production lot(s) for Quality Conformance
Inspection testing. This testing is divided into four in-
spection groups: A, B, C and D, which are performed
at prescribed intervals per MIL-M-38510 to assure
the processes are in control and to ensure the contin-
ued quality level of the product being produced.

Group A electrical inspection involves dynamic, stat-
ic, functional and switching tests at maximum, mini-
mum and ambient operating temperatures. Sample

High Reliability Products Information

sizes and specific tests performed depend upon the
particular product assurance class chosen. Electrical
test sampling is performed on all subgroups as de-
fined in MIL-STD-883, Method 5005.

Group B inspection includes tests for marking per-
manency, internal visual and mechanical correctness,
bond strength, and solderability. It is intended to pro-
vide assurance of the absence of lot-to-lot fabrication
and manufacturing variances. Group B tests are again
defined in test Method 5005.

Group C is oriented toward die integrity and consists
of operating life testing as defined in MIL-STD-883,
Method 5005.

Group D environmental testing is provided to verify
die and package reliability. Among the Group D tests
are lead integrity, hermeticity, temperature cycling,
thermal and mechanical shock, and constant acceler-
ation.

MIL-M-38510 requires that Group A and Group B
inspection be performed on each lot, while Group C
inspection must be done every 3 months and Group
D every 6 months to be in compliance with MIL-M-
38510 JAN requirements. To limit the amount of
testing, MIL-M-38510 allows the multitude of micro-
circuits to be grouped by technology, commonly
known as ‘‘generic families”. Thus, one group C
performed will cover all parts included in that generic
family for three months. For Group D, which is pack-
age related, although there are some restrictions, one
Group D performed on a 24-pin ceramic dual-in-line
packaged part will cover all devices in the same pack-
age regardless of the technology group.

For MIL-STD-883 products, Groups A and B are
required on each lot, Groups C and D are required
every 52 weeks by generic die family and package
fabricated and manufactured from the same plant as
the die and package represented.

GENERAL
INFORMATION




The general philosophy for test set development is to
supply test software that guarantees the high
performance and quality of the products being
designed and manufactured by Harris. The general
final test set includes a guardbanded initial test prog-
ram and a QA test program for the quality test step.
Characterization software is an additional test prog-
ram that parametrically measures and records the
performance of the device under test. This test set is
used to evaluate the performance of a product and to
determine the acceptability of non-standard Source
Control Drawings. BSPEC test programs are custom
final test programs written to conform to customer
specifications.

The general test development strategy is to develop
software using a “shell” programming technique
which creates standard test program flows, and
reduces test development and execution times.
Statistically derived guardbands are utilized in the
“shell” programs to null out test system variability.
High performance hardware interface designs are
incorporated for maximized test effectiveness, and
efficient fault graded vector sets are utilized for func-
tional and AC testing.

The initial step in generating the test set is the test
vector generation. The test vectors are the binary
stimulus applied to the device under test to

General Test Philosophy

functionally test the operation of the product. The vec-
tors are developed against a behavioral model that is
a software representation of the device functionality.
The output of the behavioral model can be translated
directly to ATE test vectors or prepared for CAD
simulation.

The philosophy in the generation of test vectors is to
develop efficient fault graded patterns with a goal of
greater than 90% fault coverage. There is no intent to
generate a worst case or best case noise vector set.
The intent is to maximize fault coverage through effi-
cient vector use. Generally only one vector set will be
required to enable complete test coverage within a
given test program. Exceptions to this would be vec-
tor generation to test certain identified critical AC
speed paths or DC vectors for testing VIH/VIL param-
eters. These vector sets typically will not increase fault
coverage and can not be substituted for fault graded
vector sets.

The ultimate goal for testing all military /883, SMD
and JAN products is data sheet compliancy, thor-
oughness, and quality of testing. By taking this
approach to test set generation, Harris is capable of
supplying high performance semiconductors of the
highest quality to the marketplace.
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ELECTROSTATIC DISCHARGE CONTROL
A GUIDE TO HANDLING INTEGRATED CIRCUITS

This paper discusses methods and materials recommended
for protection of ICs against ESD damage or degradation
during manufacturing operations vulnerable to ESD expo-
sure. Areas of concern include dice prep and handling, dice
and package inspection, packing, shipping, receiving,
testing, assembly and-all operations where ICs are involved.

All integrated circuits are sensitive to electrostatic dis-
charge (ESD) to some degree. Since the introduction of
integrated circuits with MOS structures and high quality
junctions, safe and effective means of handling these de-
vices have been of primary importance.

If static discharge occurs at a sufficient magnitude, 2kV or
greater, some damage or degradation will usually occur. It
has been found that handling equipmént and personnel can
generate static potentials in excess of 10kV in a low humidi-
ty environment; thus it becomes necessary for additional
measures to be implemented to eliminate or reduce static
charge. Avoiding any damage or degradation by ESD when
handling devices during the manufacturing flow is therefore
essential.

ESD Protection and
Prevention Measures

One method employed to protect gate oxide structures is to
incorporate input protection diodes directly on the monolith-
ic chip. However, there is no completely foolproof system of
chip input protection in existence in the industry.

In areas where ICs are being handled, certain equipment
should be utilized to reduce the damaging effects of ESD.
Typically, equipment such as grounded work stations,
conductive wrist straps, conductive floor mats, ionized air
blowers and conductive packaging materials are included
in the IC handling environment. Any time an individual in-
tends to handle an IC, in any way, they must insure they
have been grounded to eliminate circuit damage.

Grounding personnel can, practically, be performed by two
methods. First, grounded wrist straps which are usually
made of a conductive material, such as Velostat or metal. A
resistor value of 1 megohm (1/2 watt) in series with the
strap to ground completes a discharge path for ESD when
the operator wears the strap in contact with the skin. Anoth-
er method is to insure direct physical contact with a
grounded, conductive work surface.

This consists of a conductive surface like Velostat, covering
the work area. The surface is connected to a 1 megohm
(1/2 watt) resistor in series with ground.

In addition to personnel grounding, areas where work is be-
ing performed with ICs, should be equipped with an ionized
air blower. lonized air blowers force positive and negative
ions simultaneously over the work area so that any
nonconductors that are near the work surface would have
their static charge neutralized before it would cause device
damage or degradation.

Relative humidity in the work area should be maintained as
high as practical. When the work environment is less than
40% RH, a static build-up condition can exist on
nonconductors allowing stored charges to remain near the
ICs causing possible static electricity discharge to ICs.

Integrated circuits that are being shipped or transported
require special handling and packaging materials to elimi-
nate ESD damage. Dice or packaged devices should be in
conductive carriers during all phases of transport and han-
dling. Leads of packaged devices can be shorted by
tubular metalic carriers, conductive foam or foil.

Do’s and Don‘ts for

Integrated Circuit Handling

Do’s

Do keep paper, nonconductive plastic, plastic foams and
films or cardboard off the static controlled conductive
bench top. Placing devices, loaded sticks or loaded burn~in
boards on top of any of these materials effectively insulates
them from ground and defeats the purpose of the static con-
trolled conductive surface.

Do keep hand creams and food away from static controlled
conductive work surfaces. If spilled on the bench top, these
materials will contaminate and increase the resistivity. of the
work area.

Do be especially careful when using soldering guns around
conductive work surfaces. Solder spills and heat from the
gun may melt and damage the conductive mat.

Do check the grounded wrist strap connections daily. Make
certain they are snugly fitted before starting work with the
product. .

Do put on grounded wrist strap before touching any de-
vices. This drains off any static build-up from the operator.

Do know the ESD caution symbols.

Do remove devices or loaded sticks from shielding bags
only when grounded via wrist strap at grounded work sta-
tion. This also applies when loading or removing devices
from the antistatic sticks or the loading on or removing from
the burn-in boards.

Copyright © Harris Corporation 1989
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Do wear grounded wrist straps in direct céntact with the
bare skin - never over clothing.

Do use the same ESD control with empty burn-in boards as
with loaded boards if boards contain permanently mounted
ICs as part of driver circuits.

Do insure electrical test equipment and solder irons at an
ESD control station are grounded and only uninsulated met-
al hand tools be used. Ordinary plastic solder suckers and
other plastic assembly aids shall not be used.

Do use ionizing air blowers in static controlled areas when
the use of plastic (nonconductlve) materials cannot be
avoided.

Don’ts

Don’t allow anyone not grounded to touch devices, loaded
sticks. or loaded burn-in boards. To be grounded they must
be standing on a conductive floor mat with conductive heel
straps attached to footwear or must wear a grounded wrist
strap.

Don’t touch the devices by the pins or leads unless
grounded since most ESD damage is done at these points.

Don’t handle devices or loaded sticks during transport from
work station to work station unless protected by shielding
bags. These ltems must never be directly handled by any-
one not grounded.

Don't use freon or chlorinated cleaners at a grounded work
area. - .

Don’t wax grounded static controlled conductive floor and
bench top mats. This would allow build-up of an insulating
layer and thus defeating the pu rpose of a.conductive work
surface.

Don’t touch devices or loaded sticks or loaded burn-in
boards with clothing or textiles even though grounded wrist
strap is worn. This does not apply if conductive coats are
worn.

Don’t allow personnel to be attached to hard ground. There
must always be 1 megohm series resistance (172 watt
between the person and the ground).

Don't touch edge connectors of loaded burn-in boards or
empty burn-in boards containing permanently mounted

WRIST STRAP GROUND

driver circuits when not grounded. This also épplies.to
burn-in programming cards containing ICs. .

Don't unload stick on a metal bench top allowing rapid dis-
charge of charged devices.

Don't touch leads. Handle devices by their package even
though grounded.

Don't allow plastic “snow or peanut” polystyrene foam or
other high dielectric materials to come in contact with de-
vices or loaded sticks or loaded burn-in boards.

Don't allow rubber/plastic floor mats in front of static con-
trolled work benches.

Don’t solvent-clean devices when loaded in antistatic sticks
since this will remove antistatic inner coating from sticks.
Don't use antistatic sticks for more than one throughput
process. Used sticks should not be reused unless recoated.
Recommended Maintenance
Procedures

Daily:

Perform visual inspection of ground wires and terminals
on floor mats, bench tops, and grounding receptacles to
ensure that proper electrical connections via 1 megohm
resistor (1/2 watt) exist.. .

Clean bench top mats with a soft clo_tﬁ' or paper towel
dampened with a mild solution of detergent and water.

Weekly:

Damp mop conductive floor méts to remove any accumu-
lated dirt Iayer which causes h|gh resnshwty

Annually.
Replace nuclear elements.for ionized air blowers.

Review ESD protection procedures and equipment for up-
dating and adequacy.

Static Controlled Work Station

The figure below shows an example of a work bench prop-
erly equipped to control electro-static discharge. Note that
the wrist strap is connected to a 1 ' megohm resistor. This
resistor can be omitted in the setup if the wrist strap has a
1 megohm assembled on the cable attached. .

R . .
AAA CONDUCTIVE WRIST
VWv

LEAD IS ATTACHED TO
CONDUCTIVE BENCH TOP

STRAP

‘CONDUCTIVE BENCH TOP

—AAA—]
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R
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® T La

CONDUCTIVEFLOOR MAT .

v

GROUND, ie. COLD WATER
PIPE OR EQUIVALENT
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Harris High Reliability Products are offered in the
following Military grades:

JAN (Joint Army Navy)

Registered trademark of the U.S. Government
indicating that a device is fully compliant to MIL-M-
38510. The Defense Electronics Supply Center
(DESC) maintains a continuing audit of manufactur-
ing compliance. There are two product assurance
classes available for M38510 products (Class S
and B). Devices are defined and identified by their
particular detail specification or “slash sheet” num-
ber issued by DESC (eg. M38510/29104BJX). The
IC manufacturers who are qualified to supply prod-
ucts to a particular M38510 slash sheet are
identified in the Qualified Products List (QPL)
issued by DESC.

SMD (Standard Military Drawing)

The SMD evolved from the DESC drawing program
which was viewed as a preliminary specification pri-
or to JAN approval. SMDs were created to control
the proliferation of non-standard Source Control
Drawings. The Standard Military Drawing provides
standardized MIL-STD-883 processing in conjunc-
tion with non-JAN devices as specified in
paragraph 1.2.1 of MIL-STD-883. These devices
are defined and identified by their Standard Military
Drawing number issued by DESC (eg. 5962-
8757701RA). The manufacturers qualified to supply
a particular SMD device are listed in the back of the
individual Standard Military Drawing.

Harris Class B Compliant

These devices are fully compliant to MIL-STD-883,
Class B and are identified by the /883 suffix on the
Harris part number. The parametric limits for an
/883 data sheet are controlled by the manufacturer
rather than a governmental agency, and therefore,
there may be differences in the test methodology
and actual limits for “similar” devices made by
different manufacturers.

This manufacturer control of the /883 specifications
allows the offering of 883-level products long be-
fore they might become available as MIL-M-38510
or SMD devices. In many cases, Harris actually
specifies /883 devices with more stringent condi-

Military Grade Product Offerings

tions than those appearing on the MIL-M-38510
slash sheet or SMD describing the same generic
device. Harris recommends using our /883 data
sheets as the baseline for new military or aerospace
source control drawings.

Harris Class B “Equivalent”

These devices are processed and tested in a
manner equivalent to the MIL-STD-883 compliant
devices. They may not be classified as compliant
since government standards have not been estab-
lished for processing these types of components
(eg. Ram Modules). The Class B “Equivalent”
products can be identified by the -8 suffix on the
Harris part number.

Non-Standard Product Offerings

Harris understands the need for customer gener-
ated Source Control Drawings with non-standard
parameter and/or screening requirements. A Cus-
tomer Engineering Department is responsible for
efficiently expediting the SCDs through a compre-
hensive review process. Our Customer Engineering
Group compares the SCD to its closest equivalent
product grade and works closely with the Product
Engineer, Manufacturing Engineer, Design Engi-
neer, or applicable individual to compare Harris’
screening ability against the customer’s non-stand-
ard requirement(s). For products processed to
non-standard requirements, a unique part number
suffix is assigned.

Harris shares the military’s objective to utilize stand-
ards wherever possible. We recommend using our
/883 data sheets as guidelines for generating new
Source Control Drawings. In instances where an
available military specification or Harris /883 data
sheet is inappropriate, it is Harris’ sincerest wish to
work closely with the customer in establishing an
acceptable procurement document. For this reason,
the customer is requested to contact the nearest
Harris Sales Office or Representative before finaliz-
ing the Source Control Drawing. Harris looks for-
ward to working with the customer prior to imple-
mentation of the formal drawing so that both parties
may create a mutually acceptable procurement
document.
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Harris/883/JAN/DESC Part Number Listing

HARRIS PART # JAN PART # SMD/DESC PART # /883 PART # .
MICROPROCESSOR PRODUCTS

MG80C286-12 MG80C286-12/883
MG80C286-10 MG80C286-10/883
MD82C284-12 MD82C284-12/883
MD82C284-10 MD82C284-10/883
MD82C288-12 MD82C288-12/883
MD82C288-10 MD82C288-10/883
MD80C86 8405201QA MD80C86/883
MR80C86 8405201XA MR80C86/883
MD80C86-2 MD80C86-2/883
MR80C86-2 MR80C86-2/883
MD8oC88 MD80C88/883
MR80C88 MR80C88/883
MD80C88-2 MD80C88-2/883
MR80C88-2 MR80C88-2/883
MD82C37A MD82C37A/883
MR82C37A MR82C37A/883
MD82C37A-5 ' MD82C37A-5/883
MR82C37A-5 MR82C37A-5/883
MD82C52 8501501XA MD82C52/883
MR82C52 85015013A MR82C52/883
MD82C54 8406501JA MD82C54/883
MR82C54 84065013A MR82C54/883
MD82C55A 8406602QA MD82C55A/883
MR82C55A 8406602XA MR82C55A/883
MD82C55A-5 8406601QA MD82C55A-5/883
MR82C55A-5 8406601XA MR82C55A-5/883
MD82C59A 5962-8501602YA MD82C59A/883
MR82C59A 5962-85016023A MR82C59A/883
MD82C59A-5 5962-8501601YA MD82C59A-5/883
MR82C59A-5 5962-85016013A MR82C59A-5/883
MD82C82 8406701RA ' MD82C82/883
MR82C82 84067012A MR82C82/883
MD82C83H 8406702RA MD82C83H/883
MR82C83H 84067022A MR82C83H/883
MD82C84A 8406801VA MD82C84A/883
MR82C84A 84068012A MR82C84A/883 .
MD82C85 MD82C85/883
MR82C85 MR82C85/883
MD82C86H-5 5962-8757701RA MD82C86H-5/883
MR82C86H-5 5962-87577012A MR82C86H-5/883
MD82C87H-5 5962-8757702RA MD82C87H-5/883
MR82C87H-5 5962-87577022A MR82C87H-5/883
MD82C88 8406901RA MD82C88/883
MR82C88 84069012A MR82C88/883
MD82C89 5962-8552801RA MD82C89/883
MR82C89 5962-85528012A MR82C89/883




Harris/883/JAN/DESC Part Number Listing

HARRIS PART # JAN PART # SMD/DESC PART # /883 PART #
DATA COMMUNICATION PRODUCTS
HD1-6409 HD1-6409/883
HD1-15530 7802901JA HD1-15530/883
HD4-15530 78029013A HD4-15530/883
HD1-15531 HD1-15531/883
HD1-15531B HD1-15531B/883
HD1-4702 HD1-4702/883
HD1-6402 HD1-6402/883
CMOS MEMORY PRODUCTS
1K CMOS STATIC RAMs
HM1-6508 HM1-6508/883
HM1-6508B HM1-65088/883
HM1-6518 HM1-6518/883
HM1-6518B HM1-6518B/883
HM1-6551 HM1-6551/883
HM1-6551B HM1-6551B/883
HM1-6561 HM1-6561/883
HM1-6561B HM1-6561B/883
4K CMOS STATIC RAMs
HM1-6504 8102405VA HM1-6504/883
HM1-6504B 8102403VA HM1-6504B/883
HM1-6504S M38510/24501BVA HM1-65045/883
HM1-6514 8102406VA HM1-6514/883
HM1-6514B 8102404VA HM1-6514B/883
HM1-6514S M38510/24502BVA - HM1-65145/883
16K CMOS SYNCHRONOUS STATIC RAMs
HM1-6516 M38510/29102BJA HM1-6516/883
HM4-6516 M38510/29102BXA HM4-6516/883
HM1-6516B 8403607JA HM1-65168/883
HM4-6516B 8403607ZA HM4-6516B/883
16K CMOS ASYNCHRONOUS STATIC RAMs
HM1-65162 M38510/29104BJA HM1-65162/883
HM4-65162 M38510/29104BXA HM4-65162/883
HM1-65162B M38510/29110BJA HM1-65162B/883
HM4-65162B M38510/29110BXA HM4-65162B/883
HM1-65162C 8403603JA HM1-65162C/883
HM4-65162C 8403603ZA HM4-65162C/883
HM1-65262 M38510/29103BRA HM1-65262/883
HM4-65262 M38510/29103BYA HM4-65262/883
HM1-65262B M38510/29109BRA HM1-65262B/883
HM4-65262B M38510/29109BYA HM4-65262B/883
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Harris/883/JAN/DESC Part Number Listing

HARRIS PART #

JAN PART #

SMD/DESC PART #

/883 PART #

CMOS MEMORY PRODUCTS (CONTINUED)

64K CMOS STATIC RAMs

HM1-65642
HM4-65642
HM1-65642B
HM4-65642B
HM1-65642C
HM4-65642C 7

M38510/29205BXA
M38510/29205BYA

HM1-65642/883
HM4-65642/883
HM1-65642B/883
HM4-656428/883
HM1-65642C/883
HM4-65642C/883

CMOS FUSE LINK PROMs

HM1-6617
HM4-6617
HM6-6617
HM1-6617B
HM4-6617B
HM6-6617B
HM1-6642
HM4-6642
HMB-6642
HM1-6642B
HM4-6642B
HM6-6642B

HM1-6617/883
HM4-6617/883
HM6-6617/883
HM1-6617B/883
HM4-6617B/883
HM6-6617B/883
HM1-6642/883
HM4-6642/883
HM6-6642/883
HM1-6642B/883
HM4-6642/883
HM6-6642B/883

CMOS STATIC RAM MODULES

HM5-6564
HM5-8808
HM5-8808B

HM5-8808S

HM5-8808A
HM5-8808AB
HM5-8808AS
HMS5-8816H
HM5-8832
HM5-8832B
HM5-92560
HM5-92570

Harris CMOS Static RAM Modules are available for military and high reliability
applications processed to our high-rel DASH 8 program flow. This includes
burn-in and value added processing {temperature cycling, SEM inspection, etc.)
Please contact your local Harris sales office or representative for details.
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Military Product Program Controls

883
REQUIREMENT REFERENCE JAN DESC/SMD /883 -8
Product 1.21.8.21 Per Appendix A of MIL M38510 Per Harris R&QA
Assurance Plan Manual
Facility . . .
Certification 1.2.1.B.28 RADC/DESC Harris QC Harris QC Harris QC
Product 1.21.B.26 RADC/DESC | RADGC/DESC | Harris QA Not Required
Certification
Detail DESCDWG/ Harris /883 .
7)) Specifications 1.21.A Slash Sheet SMD Data Sheet Harris Catalog
o
@ | Qualitving 1.2.1.B.1 RADC/DESC | Harris Harris Harris
- Activity
Z
Qualification " Per Governing | Per Governing | Per
8 Test GPC 121847 Required Military Spec Military Spec Harris Spec
(2]
z=
= Qualification . Per Governing | Per Governing | Per K =
lll_J Test GPD 1.21.8.17 Required Military Spec Military Spec Harris Spec 5 s
=3
a.
g_’ QPL Listing MILM38510 | None None None
»n
Change MIL M38510 Harris Internal
Controls 1.21.8.25 para 3.4.2 DoD 480 DoD 480 ECN Controls
Change Data Sheet
Notification 1.21.B.25 DESC DESC Registration Catalog
Traceability 1.2.1.B.27 Wafer Lot 6 Week Seal 6 Week Seal 6 Week Seal
Deviations to 124 Per Per DESC None Per )
883 = Slash Sheet DWG/SMD Harris Spec
Product " . " May Be
Construction 1.2.1.B.2-12 Compliant Compliant Compliant Non-Compliant
n Fab USA Only USA USA USA
pa
O Assembly USA Only USA/Malaysia | USA/Malaysia | Malaysia
=
< Screening USA Only USA/Malaysia | USA/Malaysia | Malaysia
8 [quan
uality .
hr| Conformance USA Only USA USA Malaysia
t -g is available in support of pre with part requil ts dated prior to Dec. 31, 1984 in accordance with paragraph 1.2. of MIL-STD-883 or where 883
is not currently available.




Tube-Launched, Optically Tracked, Wire-Guided Missile

Angle Rate Bombing Set

Advanced Medium Range Air-To-Air Missile
Advanced Capability (MK-48 Torpedo)
Position Location and Reporting System
Joint Tactical Information Distribution System
Target Acquisition System (MK-23)
Miniature Vehicle Sensors

Driver’s Thermal Viewer

Detecting and Ranging Set

Fighting Vehicle System (Bradley)
Helicopter (or Hughes) Night Vision System
Advanced Optic Adjunct

Advanced Light Weight Torpedo

Ground Launched Cruise Missile

Air Launched Cruise Missile

Medium Range Air-To-Surface Missile
Modular Universal Laser Equipment

Low Altitude Navigation and Targeting Infrared
Anti-Submarine Warfare

Multiple Launch Rocket System

Advanced Self Protection Jammer

Global Positioning System

Distant Early Warning

‘High Speed Anti-Radar Missile

Rolling Airframe Missile

‘Medium Depth Mine

Terminal Guidance Small Missile

Time Division Multiple Access .
Distributed Time Division Multiple Access
Long Range Search and Track -

Glide Bomb Unit

Divisional Air Defense

Programs Served By Harris

Field Support Tracked Vehicle
Integrated Solar Sensor Assembly
Continuous Motion Gyro for ISSA
Advanced Warning and Control System
Forward Looking Infrared

Ring Laser Gyro Programs

Tail Warning System

Space Telescope

Mariner Series

MK 46 NEARTIP

AV8B HARRIER

F14/A6E SMS

Bearclaw

CAINS Il

TAI/MK6

B1

F-16

Phalanx

. Stinger

Locust
Sidearm
Rattler
Pavetack
Viking
Skylab
Shuttle
Intelsat
Spacelab
Voyager
Mark 50
Captor
Maverick -
Phoenix
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CMOS Memory

LOW VOLTAGE DATA RETENTION ... oottt it iiisiiietnnennnsonssensenssnnnaens
INDUSTRY CMOS RAM CROSS REFERENCE . ... ...t iiiiiiiiiitiiiennssrnnnsenaannnns
1K CMOS RAM DATA SHEETS
HM-6508/883 TKX1SynchronOUS RAM ... ..ttt it ittt einnanaanns
HM-6518/883 TKX1SynchronOUS RAM ... ittt ittt ittt tennnananes
HM-6551/883 256 x4 SynchronOUS RAM . ... ittt it i ittt ci it
HM-6561/883 256 x4 SynchronOUSRAM ... it ittt it eaans
4K CMOS RAM DATA SHEETS
HM-6504/883 4K x1Synchronous RAM ... ittt iiiie i ienanes
HM-6514/883 TK X4 SynchronoUsS RAM ... ittt i ittt it i iianaans
16K CMOS RAM DATA SHEETS
HM-6516/883 2K x8SynchronoUsS RAM .. ittt ittt i eiie e aannes
HM-65162/883 2K X8 ASynChronOUS RAM ... ittt ittt i iiiiiaanans
HM-65262/883 16K X 1 Asynchronous RAM .. ..ttt ittt i ittt e iiannanns
64K CMOS RAM DATA SHEETS
HM-65642/883 BK X8 ASYNChronOUS RAM ... ittt ittt i ittt tiineaeannns
HM-65642C/883 BK X8 ASYNChronOUS RAM .. ..ttt ittt ci ittt eicnannenns
CMOS RAM MODULE DATA SHEETS
HM-6564 64K Synchronous RAMModule. ....cvviii it iiii it i
HM-8808/08A 8K x 8 Asynchronous RAMModUIES. . ..o vvuiviieinniinecnennenns
HM-8816H 16K x 8 Asynchronous RAMModule. .......oovviiiiiiiiiiiinninnes
HM-8832 32K x 8 Asynchronous RAMModule ........ciiiiiiiiiiiniennnenn.
HM-92560 256K Synchronous RAMModule ......c.viiiiiiiii i iiieiiennann.
HM-92570 256K Buffered SynchronousRAMModule ........cooovviiiiinen...
HM-91M2 1M Bit Asynchronous RAMModule .........cciiiiiiiiiiiiennennnns
CMOS PROM DATA SHEETS
HM-6642/883 B512 X8 Fuse LINKPROM . ...ttt ittt ittt i it iannaans
HM-6617/883 2KXx8FuUseLINKPROM ... ittt it i iiie e

CMOS
MEMORY




Low Voltage Data Retentlon

HARRIS CMOS RAMs are desngned with baﬁery backup in mind. Data retentlon voltage and supply current are
guaranteed over temperature. The followmg rules insure data retendtuon

1. Chip Enable (E) must be held hlgh durmg data retentlon, within VCC to VCC +0 3V

2. On RAMSs which have selects or output enables‘ (e.g. S, G),, one of the selects or output enables should be
held in the deselected state to keep the RAM outputs high impedance, minimizing power dissipation.

.. 3. All other inputs should be held either high (at CMOS VCC) or at ground to minimize ICCDR.

.4. Inputs which are to be held high (e.g. E)must be kept between VCC +0.3V and 70% of VCC during the
power up and power down transitions. }

5. The RAM can begin operation one TEHEL (for synchronous RAMs) and > 5ns (for asynchronous RAMs)
after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

DATA RETENTION MODE
vcec

vCC > 2.0V SEE NOTE 5

TEHEL

VCC TO VCC + 0.3V




€-€

HARRIS CMOS RAMs

Industry CMOS RAM Cross Reference

B TFUJ= | HIT- o MITSU- | MOT- NAT- |. HARRIS/ TOSH~ NMOS,
DESCRIPTION HARRIS A&D EDI iTSU -{ ACHI T BISHI CGROLA IONAL NEC OKI RCA SMOS | iBA OTHER
1K CMOS RAMs
1k x 1,16 Pin HM-6508 8401 8508 6508 443 £508 5508 2125, 4015
Synchronous PR . 74C929 1821
1K x 1,18 Pin HM-6518 £518 6518
Synchronous 74C930
256 x 4,22 Pin HM-6551 6551 1822 5101 2101
Synchronous 74C920 5101 .
256 x 4,18 Pin HM-6561 2111
Synchronous
4K CMOS RAMs
4K x 1, 18 Pin HM-6504 92144 8404 4315 €504 6504 5104 6504 5504 2141,2147
Synchronous . 6147 . 315D, 4104
4404
1K x 4, 18 Pin HM-6514 9114 8414 | 4334 58981 6514 6514 444 5114 5114 6514 §514 2114,2148
Synchronous 91824 6148 5115 2149, 4045
314A
16K CMOS RAMs
2K x 8, 24 Pin HM-6516 6516
Synchronous
2K x 8, 24 Pin HM-65162 8416 6116 ‘8118 5117 65116 6116 446 5128 6116 2016 5517 4802,2116
Asynchronous 2016, 4016
16K x 1,20 Pin HM-65262 B167 6167 6167 2267 2167,8167
Asynchronous : 2367 1400
64K CMOS RAMs
8K x 8, 28 Pin HM-65642 99C88 | 8808A | 8464 6264 7164 5164 8164 6164 4464 6264 2064 5564
Asynchronous HM-8808A* 8808 TM8864 2264 5565
HM-8808* ameed
128K CMOS RAM MODULE
16K x 8,28 Pin HM-8816H 8816H
Asynchronous
256K CMOS RAM MODULE
32Kx8/16Kx 16 HM-92560
48 Pin Module HM-92570
Asynchronous
32Kx 8 HM-8832 8832
28 Pin Module
Asynchronous
1M CMOS MODULE
128 x 8/64K x 16 HM-91M2 l i l
*CMOS RAM Module
CMoSs

MEMORY




Brarrs  HM-6508/883

June 1989 1024 x 1 CMOS RAM

Features ' Pinout
® This Circuit is Processed in Accordance to Mil-Std-883 and is Fully . HM1-6508/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
J
® LowPowerStandby ........ccooiiiiiiiiiiiiiiiii i 50uW Max. El E vce
e LowPowerOperation .......cccciiiiiiienanennnnns 20mW/MHz Max. A0 E E D
* Fast Access Time......... e eeeeesietesusasnntnnsanraannn 180ns Max. _
S w[3] i)
e DataRetention .....c..coiiiiiiiiiiiii it 2.0V Min.
. TTL Compatible Input/Output A2 E E A9
e High Output Drive - 2 TTL Loads : A3E _1;2] A8
e On-Chip Address Register A4E E] A7
o] o] s
Description GND E , E' A5
The HM-6508/883 is a 1024 x 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation. ' PIN DESCRIPTION
On chip latches are provided for address allowing efficient interfacing with A Address Input
microprocessor systems. The ‘data output buffers can be forced to a high — .
. N E Chip Enable
impedance state for use in expanded memory arrays. —
. w Write Enable
- The HM-6508/883 is a fully static RAM and may be maintained in any state for D Data Input
an indefinite period of time. Data retention supply voltage and supply current Q Data Output
are guaranteed over temperature. ’

Functional Diagram

A5 Oo— A

. pa
A6 o——J LATCHED [ 5 | GATED 2 x32
A7 o——) ADDRESS ROW |2 3 e
A8 o—| REGISTER] | DECODER
A9 O— s
< .
1 +— A 32 .
GATED GOLUMN
DECODER Q
+—1 AND DATAI/O A
A% A5
5 _ ALL LINES POSITIVE LOGIC - ACTIVE HIGH
A A THREE STATE BUFFERS:
LATCHED ADDRESS A HIGH —=— OUTPUT ACTIVE
REGISTER A
ADDRESS LATCHES AND GATED DECODERS: .
J, & & 1‘ & LATCH ON FALLING EDGE OF E
VI I A GATE ON FALLING EDGE OF E

Copyright © Harris Corporation 1989
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Specifications HM-6508B/883

Absolute Maximum Ratings Reliability Information

SUPPIYVOIAGE « e veveeteeeieieneieeeieenraeennanas +7.0V  Thermal Resistance Oja Ojc
Input or Output Voltage Applied ........ GND-0.3Vto VCC+0.3V CeramicDIPPackage .......ccovvevvnnnnn. 750C/W 150C/W
Storage Temperature Range ................. Maximum Package Power Dissipation at +1250C

Junction Temperature ................. Ceramic DIP Package .. ... 0.67 Watt
Lead Temperature (Soldering 10 sec).... GateCount .....ooviiiiiiiiiiiiiiiiiiiiii i 1925 Gates
Typical Derating Factor ........... 1.5mA/MHz Increase in ICCOP

ESD Classification

CAUTION: Stresses above those listed in “Absolute Maximum Ratings"” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating VoltageRange ............... DU 4;4.5V to+5.5V InputHighVoltage .................ooiais VCC-2.0VtoVCC
Operating Temperature Range vees -550C 10 +1250C InputRiseandFallTime .......ccooeviiiieinnnnnnn. 40ns Max.
Input Low Voltage. .... et teteieieat ettt 0OV to +0.8V

TABLE 1. HM-6508B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Output Low Voltage VoL VCC = 4.5V 1,2,3 -550C < Tp < +1250C - 0.4 \Y
IOL=3.2mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C <Tao<+125°C | 24 - \"
IOH =-04mA .
Input Leakage Current 1} VCC =5.5V, 1,2,3 -559C < Ta < +125°C -1.0 +1.0 pA E
VI=GND or VCC 8s
=5
Output Leakage 10z VCC =55V, 1,2,3 -550C <TA<+1250C | -1.0 +1.0 pA e=
Current VO =GND orVCC
Data Retention Supply | ICCDR | vCC=2.0V,E=VCC 1,2,3 -550C<Ta<+1250C | - 5 pA
Current 10 =0mA,
VI=VCC or GND
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,2,3 -5650C < TA < +1250C - 4 mA
Current E =1MHz,10 =0mA
Standby Supply IcCCsB VCC =5.0V, 1,2,3 -550C<TA< +1250C - 10 pA
Current 10 =0mA
VI =VCC or GND

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
3.2mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

El

The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handli roced! should be foll d.



Specifications HM-6508B/883

TABLE 2. HM-65085/883A A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

= LIMITS
(NOTES 1,2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS

Chip Enable Access (1)TELQV | VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1250C - 180 ns
Time

Address Access Time (2)TAVQV | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 180 ns

Note 5

Chip Enable Output (3)TELQX | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 5 - ns
Enable Time . .

Write Enable Output (4)TWLQZ | VCC =4.5and 5.5V 9,10, 11 -550C <Tp < +125°C - 120 ns
Disable Time ) . .

Chip Enable Output (6)TEHQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 120 ns
Disable Time .

Chip Enable Pulse (6)TELEH | VCC =4.5and 5.5V 9,10, 11 ~-550C < Tp < +1250C 180 - ns
Negative Width :

Chip Enable Pulse (7)TEHEL | VCC=4.5and 5.5V 9,10, 11 -550C < Tp <+1250C 100 - ns
Positive Width -

Address Setup Time (8)TAVEL | VCC=4.5and 5.5V 9,10, 11 -550C <Tp < +1250C o - ns
Address Hold Time (9)TELAX | VCC=4.5and 5.5V 9,10, 11 -550C<TA<+1250C | 40 | - ns
Data Setup Time (10)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 80 - ns
Data Hold Time (11)TWHDX | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C (o] - ns
Chip Enable Write (12)TWLEH | VCC =4.5and 5.5V 9,10, 11 -550C < TA <+125°C 100 - ns
Pulse Setup Time

Chip Enable Write (138)TELWH | VCC =4.5and 5.5V 9,10,11 . |-550C <Tp <+1250C 100 . - ns
Pulse Hold Time .
.Write Enable Pulse (14)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 100 - ns
Width .

Read or Write (15)TELEL | VCC =4.5and 5.5V 9,10, 11 -550C < Tpo < +1250C 280 - ns .
Cycle Time

NOTES: 1. All vollages referenced to device GND.

g

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) ~ for CL greater than SOpF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

P

. The parameters listed in Table 3 are controlled via design or p ters are ch terized updn initial design and after major process
and/or design changes. . .

(4]

. TAVQV = TELQV + TAVEL.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handli d should be foll d

g p!
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Specifications HM-6508B/883

TABLE 3. HM-6508B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS
Input Capacitance Ci VCC = Qpen, 4 Ta=+25°C - 6 pF
f=1MHz,
All Measurements
Referenced to
Device Ground
Output Capacitance co VCC = Open, 4 Ta=+25°C - 10 pF
f=1MHz,
All Measurements
Referenced to
Device Ground
NOTES: 1. All voltages referenced to device GND. .
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating SmA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or are ch d upon initial design and after major process

and/or design changes.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 - o &
Interim Test 100%/5004 1,7,9 5 E
PDA 100%/5004 -1

Final Test . 100%/5004 2,3,8A,88B,10, 11

Group A Samples/5005 1,2,3,7,8A,88,9,10, 11

GroupsC &D Samples/5005 1,7,9

CAUTION: These devices are sensitive to elaclronic discharge. Proper IC handling p d should be foll

3-7



Specifications HM-6508/883

Absolute Maximum Ratings o ‘ Reliability Information . . .
Supply Voltage . ...... e +7.0V  Thermal Resistance ) Oja Oic
Input or Output Voltage Applied .. GND-0.3V to VCC+0.3V CeramicDIPPackage ......cooovvuvennnnn. 750C/W 15°C/W
Storage Temperature Range ............. ... -6509C 10 +1509C Maximum Package Power Dissipation at +1250C v
JunctionTemperature ..........cooiviniiiiininnes ... +1750C CeramiCDIPPackage ...o.ovvvnininsninrenenennnns 0.67 Watt
Lead Temperature (Soldering 10s€C)......ccovvvvennnn. +3000C GateCount ..vuvvvriiiinnniniiiineieninnnnninnas 1925 Gates
Typical Derating Factor ........... 1.5mA/MHz Increase in ICCOP N :

ESD Classification ........ocoiviiiiiiiiiiiiiiiiiana., Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other.conditions above those indi d in the op ional i of this ification is not implied. .

Operating Conditions ; }
Operating VoltageRange .......coovinveennnnn. 4+4.5Vi0 +5.5V InputHighVoltage ...........cooviiiiennne. VCC-2.0VtoVCC

Operating Temperature Range ... -550C 10 +1250C Input Rise and Fall Time 40ns Max.
INPUtLOW VORAGE. .o vt vev i eeercieenennennnas OV to +0.8V :
TABLE 1. HM-6508/883 D.C. ELECTRICAL PERFORMANCE CHARACTEBISTICS
Device Guaranteed and 100% Tested
: LIMITS
(NOTE 1) GROUPA .
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Qutput Low Voltage VoL VCC = 4.5V 1,23 -550C < TA < +1250C - 0.4 \
I0OL = 3.2mA :
Output High Voltage VOH VCC =4.5V 1,2,3 ~550C < Tp < +125°C 2.4 - \
“IOH =-0.4mA ’ ) ‘
Input Leakage Current 1] -| vCC=55V, ©1,2,8 -550C < TpA <+125°C.| -1.0 +1.0 pA
VI =GND or VCC
Output Leakage - oz VCC =55V, 1,2,3 -550C < TA<+1250C | -1.0 +1.0 pA
Current . VO = GND orVCC ) L
Data Retention Supply | ICCDR | VCC=2.0V,E=VCC 1,2,3 -550C < TA<+1250C [ - 10 pA
Current o 10 =0mA, .
Vi=VCCorGND ..
Operating Supply ICCOP VCC=5.5V,(Note3) | - 1,23 ~-550C < Tp < +1250C C- 4 mA
Current E =1MHz,10 =0mA
Standby Supply IcCCsB VCC =55V, 1,2,3 -550C < Tp < +125°C - 10 pA
Current 10 =0mA
VI=VCC or GND

NOTES:

-

. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: S5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
3.2mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

> »

The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6508/883

TABLE 2. HM-6508/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTES 1,2) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Chip Enable Access (1)TELQV | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +125°C - 250 ns
Time
Address Access Time (2)TAVQV | VCC=4.5and 5.5V 9,10, 11 ~550C < Tp £ +1250C - 250 ns
Note 5
Chip Enable Output (3)TELQX | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 5 - ns
Enable Time
Write Enable Output (4)TWLQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp <+125°C - 160 ns
Disable Time
Chip Enable Output (5)TEHQZ | VCC.=4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C - 160 ns
Disable Time
Chip Enable Pulse (6)TELEH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 250 - ns
Negative Width
Chip Enable Pulse (7)TEHEL VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C 100 - ns
Positive Width
Address Setup Time (8)TAVEL | VCC=4.5and 5.5V 9,10, 11 -550C < TA < +125°C (o] - ns
Address Hold Time (9)TELAX | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 50 - ns
Data Setup Time (10)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 110 - ns
>=

Data Hold Time (11)TWHDX | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C [o] - ns 8 g

==
Chip Enable Write (12)TWLEH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 130 - ns © 'é"
Pulse Setup Time
Chip Enable Write (13)TELWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 130. - ns
Pulse Hold Time
Write Enable Pulse (14)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 130 - ns
Width
Read or Write (15)TELEL | VCC=4.5and 5.5V 9,10, 11 -550C < TA < +125°C 350 - ns
Cycle Time

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

EalE

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.

TAVQV = TELQV + TAVEL.

L4

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6508/883

TABLE 3. HM-6508/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS NOTE

LIMITS

TEMPERATURE ‘MIN MAX

UNITS

f=1MHz,

All Measurements
Referenced to
Device Ground

Input Capacitance Cl VCC = Open, 4

TA=+250C

6

pF

f=1MHz,

All Measurements
Referenced to
Device Ground

Output Capacitance .. CO VCC = Open, 4

TaA=+250C

.10

pF

NOTES:

-

. All voltages referenced to device GND.

L

©

Typical derating 1.5mA/MHz increase in ICCOP.

The parameters listed in Table 3 are controlled via design or p

>

and/or design changes.

are

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test o 100%/5004 -
Interim Test 100%/5004 1,7,9

- PDA : : 100%/5004 1.
Final Test 100%/5004 2,3,8A,8B,10, 11
Group A Samples/5005 1,2,3,7,8A,88B,9, 10, 11
GroupsC &D Samples/5005 1,7,9

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Output load 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF

upon initial design and after major process

CAUTION: These devices are sensitive 1o electronic discharge. Proper IC handling pi

should be followed
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HM-6508/883

Timing Waveforms

READ CYCLE (8) raver ]
A
(7)
TEHEL
«
W HIGH
0
. [e——TELQV———={ (1) ] 5
—Ttuozr(s) [ rerax 3) TEHQZ|=— (5)
Q A @( VALID QUTPUT
TAVQV
3
e t A t ¢ 8
REFERENCE | | 1 | I | |
1 o 1 2 3 4 5
TRUTH TABLE
TIME _ __INPUTS OUTPUTS
REFERENCE | E W A D Q FUNCTION
-1 H X X X z Memory Disabled
o] O H v X z Cycle Begins, Addresses are Latched
1 L H X X X Output Enabled
2 L H X X v Output Valid
3 _, H X X \' Read Accomplished
4 H X X X Z Prepare for Next Cycle (Same as -1)
5 o H \Y X z Cycle Ends, Next Cycle Begins (Same as 0)

In the HM-6508/883 Read Cycle, the address information
is latched into the on chip registers on the falling edge of
E (T = 0). Minimum address setup and hold time require-
rments must be met. After the required hold time, the
addresses may change state without affecting device
operation. During time (T = 1) the data output becomes

enabled; however, the data is not valid until during time
(T = 2). W must remain high for the read cycle. After the
output data has been read, E may return high (T = 3). This
will disable the chip and force the output buffer to a high
impedance state. After the required E high time (TEHEL) the
RAM is ready for the next memory cycle (T = 4).

3-11
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HM-6508/883

Timing Waveforms (Continued)

(8) raver
WRITE CYCLE A
(7) L
F = TEHEL ~=- o -
E
: o TWLEH— — — = (12)
(14)
- TWLWH
TELW (13)
. mgzzgzzt VALID DATA INPUT w
. iGH 2 (10) —— TDVWH ~——————={ TWHDX (11)
TIME ' t ' ' t t
REFERENCE | | | | | |
-1 [ 1 3 4 5
TRUTH TABLE
TIME _ _INPUTS OUTPUTS
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 o X v X z Cycle Begins, Addresses are Latched
1 L O X X z * Write Period Begins
2 L . X v z Data is Written
3 _ H X X z Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 _\_ X \ X z Cycle Ends, Next Cycle Begins (Same as 0)

The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
The write portion of the cycle is defined as both Eand W
being low simultaneously. W may go low anytime during the
cycle provided that the write enable pulse setup time
(TWLEH) is met. The write portion of the cycle is terminated
by the first rising edge of either E or W. Data setup and hold
times must be referenced to the terminating signal.

If a series of consecutive write cycles are to be performed,
the W line may remain low until all desired locations have
been written. When this method is used, data setup_and
hold times must be referenced to the rising edge of E By
positioning the w pulse at different times within the E low

time (TELEH), various types of write cycles may be
performed.

If the E low time (TELEH) is greater than the w pulse
(TWLWH) plus an output enable time (TELQX), a combina-
tion read write cycle is executed. Data may be modified an
indefinite number of times during any write cycle (TELEH).
The data input and data output pins may be tied together for
use with a common I/O data bus structure. When using the
RAM in this method _illow a minimum of one output disable
time (TWLQZ) after W goes low before applying input data
to the bus. This will insure that the output buffers are not
active.

Test Load Circuit

ouTt

*CL

*TEST HEAD
CAPACITANCE,
INCLUDES STRAY
AND JIG CAPACITANCE




HM-6508/883

Burn-In Circuit
HM-6508/883 CERAMIC DIP

— \ o vce C1
Fo E vce E—l—|
F3 AO b [is}—wWA—F>

A1l

A2 A9 13|—'W\o—— Fi2
A3 A8 12|——va—- F11
A4 A7 11|—A/w— F1o
Q As[10]—MA—F9

GND As[9 Fg

F4
Fs

|
?
I

Fe
F7
F2

yBARREAN

>=
[~ =4
ge
sE
=

NOTES:

All Resistors 47k + 5%

Fg = 100kHz * 10%

Fi=Fg+2,Fp=F1 +2,Fg=Fp+2 s+ Fig=Fpy +2
VCC = 55V + 0.5V

VIH = 4.5V + 10%

VIL = -0.2V to +0.4V

C1 = 0.01yF Min,
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HM-6508/883

Die Characteristics

DIE DIMENSIONS:
130 x 150 x 19 £ 1 mils
METALLIZATION:
Type: Si-Al
Thickness: 11kA * 2kA
GLASSIVATION:
Type: SiOo
Thickness: 8kA + 1kA
DIE ATTACH:
Material: Gold Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
WORST CASE CURRENT DENSITY:
1.342 x 105A/cm?
LEAD TEMPERATURE (10 seconds soldering):
<3000C

Metallization Mask Layout
HM-6508/883

E vcc

b-3
a

NOTE: Pin Numbers Correspond to DIP Package Only.
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HM-6508/883

Packagingt
16 PIN CERAMIC DIP
753
.785 140 285
.005 MINJI-— 170 ™ Gos [T
.200 MAX
F—"
.015 ] .300
.060 ' .320 o
125 ] ~I__.008* 15
.180 .015
« INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-2
Temperature: 4500C + 10°C
Method: Furnace Seal
b ol
88
NOTE: All Dimensions are ":':x , Dimensions are in inches. 1 Mil-M-38510 Compliant Materials, Finishes, and Dis
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3 HARRIS

HM-6518/883

June 1989 1024 x 1 CMOS RAM
Features | -Pinout
* This Circuit is Processed in Accordance to Mil-Std-883 and is Fully HM1-6518/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
o LowPowerStandby .......ccciiiiiiniiiiiiiiiiiieninane,. — J
v SIE [18] vee
* Low Power Operation _ o
e Fast AccessTime............... E E E 82
e DataRetention ................. AOE E D
e TTL Compatible Input/Output Al E E W
‘High t Drive - TL L s

e High Output Drive -2 T oad ME EI A9
e High Noise Immunity '
e On-Chip Address Register ASE E A8
® Two-Chip Selects for Easy Array Expansion A4|Z EI A7
* Three-State Output Q E E AB

- oo 5] il ns
Description
The HM-6518/883 is a 1024 x 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are PIN DESCRIPTION
employed to achieve high performance and low power operation. A Address Input
On chip latches are provided for address and data outputs allowing efficient E Chip Enable
interfacing with microprocessor systems. The data output buffers can be W Write Enable
forced to a high impedance state for use in expanded memory arrays. s Chip Select
The HM-6518/883 is a fully static RAM and may be maintained in any state for D Data Input
an indefinite period of time. Data retention supply voltage and supply current a Data Output
are guaranteed over temperature. P

Functional Diagram

A5 O—o A
A6 o—— LATCHED| © 5 | GATED 20 x a2
A7 O———1 ADDRESS ROW [t MA,}‘RIX
AS © REGISTER A DECODER
A9 O—rol <

[ 1G Va2
b o N GATED COLUMN D

A DECODER 1 LaTcH
r AND DATAI/O

L .
W As 1s
A A

E LATCHED 'ADDRESS
° c> REGISTER

s TT 171
82 A0 Al A2 A3 A4

Q
—I>—-—oQ
A
jL

ALL LINES POSITIVE LOGIC - ACTIVE HIGH
THREE STATE BUFFERS:

A HIGH —= OUTPUT ACTIVE

DATA LATCHES:
LHIGH — Q=D

Q LATCHES ON RISING EDGE OF L

ADDRESS LATCHES AND GATED DECODERS:

LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E

Copyright © Harris Corporation 1989 ~ ~ *




Specifications HVMI-6518/883

Absolute Maximum Ratings Reliability Information

Supply Voltage «.e.eveveevreenaenns e +7.0V  Thermal Resistance ) 02 - Ojc
Input or Output Voltage Applied ........ GND-0.3V to VCC+0.3V CeramicDIPPackage .........coveevenenn 750C/W 180C/W
Storage Temperature Range ..... -650C to +150°9C  Maximum Package Power Dissipation at +1250C
JunctionTemperature .......ccoiiiiinreiiiinneeennnns +1750C CeramicDIPPackage ......covvviiieennnnnnnnnnnnns 0.67 Watt
Lead Temperature (Soldering 10S€C) .. .vvvuvieviennnnn. +3000C Gate Count ....viieriiiiiiiineriiiiiieiaeenanns 1936 Gates
ESD Classification .......coviiiiiiiiiiiiiiiiiiiinn Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

OperatingVoltage Range .. .....ooevviienennenn. +4.5Vto +5.5V  InputHighVoltage ..........c.oooiiuvinaan... VCC-2.0Vto VCC
Operating Temperature Range ............... -550C to +1250C  InputRiseandFallTime .......covueivnenneenennnnnns 40ns Max.
Input Low Voltage. ..o vvveiiei i e neeeaeanan 0Vio+0.8V ~

TABLE 1. HM-6518/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested )

LIMITS
(NOTE 1) GROUP A
PARAMETER SYMBOL CONDITIONS  |SUBGROUPS | TEMPERATURE MIN MAX | UNITS
Output Low Voltage voL VCC =4.5V 1,2,3 -550C < Tp < +1250C - 0.4 \"
. IOL =3.2mA
Output High Voltage VOH VCC =4.5V 1,2,3 ~-550C < TpA < +1250C 2.4 - "
I0H = -0.4mA : ’ :
Input Leakage Current I} VCC =5.5V, 1,23 -5650C < TA<+1250C | -1.0 +1.0 pA
o VI = GND or VCC - >
w» =
Output Leakage 10Z . VCC =55V, 1,2,3 -550C < TA<+1250C| -1.0 +1.0 pA 2 2
Current VO =GND orVCC =) uEJ
Data Retention Supply | ICCDR vVCC=2.0V,E=VCC 1,2,3 -550C < Tp < +125°C - 10 pA
Current 10 =0mA,
R VI=VCC or GND
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,2,3 -550C <TA < +125°C - 4 mA
Current E = 1MHz, 10 =OmA
VI=VCC or GND
Standby Supply ICCSB VCC =55V, 1,2,3 -550C < TA < +125°C - 10 7 pA
Current : 10=0mA .
VI=VCC or GND

NOTES: 1. All voltages referenced to device GND. ’

N

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall limes: 5ns (max); Input and output timing reference level: 1.5V; Oulput load: IOL =
3.2mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is deraleq by 0.15ns per pF.

w

. Typical derating 1.5mA/MHz increase in ICCOP.

S

. The parameters listed in Table 3 are conlrolled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive 1o electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6518/883

TABLE 2. HM-6518/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Guaranteed and 100% Tested
’ . LIMITS
' (NOTES 1, 2) GROUP A

PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Acce: (1)TELQV | VCC=4.5and 5.5V 9,10,11 . |-550C <TA < +1250C - 250 ns
Time ., . - BN
Address Access Time (2)TAVQV | VCC=4.5and 5.5V ' 9,10, 11 -550C < Tp < +1250C - 250 ns

’ ’ Note 5 '
Chip Select Output (3)TSLQX | VCC=4.5and 5.5V 9,10, 11 -550C < TpA < +1250C 5. - ns
Enable Time . o . ) R
Write Enable Output (4)TWLQZ | VCC =4.5and 5.5V 9,10,11 '|-550C <Tp <+1250C - 160 - ns ¢
Disable Time
Chip Select Output (5)TSHQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 160 ns
Disable Time
Chip Enable Pulse (6)TELEH | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 250 - ns
Negative Width )
Chip Enable Pulse (7)TEHEL | VCC=4.5and5.5V 9,10, 11 -550C < TA<+1250°C | 100 - ns
Positive Width .
Address Setup Time (8)TAVEL VCC =4.5and 5.5V 9,10, 11 ~-5650C < TA < +1250C o] - ‘ns
Address Hold Time (9)TELAX | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 50 - ns
Data Setup Time (10)TDVWH | VCC = 4.5 and 5.5V 9,10, 11 -550C <TA<+1250C | 110 - ns
Data Hold Time (11)TWHDX| VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C o] - ns
Chip Select Write (12)TWLSH | VCC=4.5and 5.5V 9,10, 11 -550C < TA<+125°C | 130 - ns
Pulse Setup Time : . . :
Chip Enable Write (13)TWLEH | VCC =4.5and 5.5V 9,10, 11 -55°Q <TA<+1250C 130 - ns
Pulse Setup Time )
Chip Select Write (14)TSLWH | VCC =4.5and 5.5V 9,10,11 -550C < Tp < +1250C 130 - ns
Pulse Hold Time
Chip Enable Write (15)TELWH | VCC =4.5and 5.5V 9, 10,11 -650C < TA<+1250C | 130 - ns
Pulse Hold Time ’ ' ' )
Write Enable (16)TWLWH ] VCC=4.5and 5.5V 9,10, 11 -550C < TA < +1250C 130 - ns
Pulse Width ) B ) .
Read or Write (17)TELEL | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 350 ~ ns
Cycle Time . . . . .
NOTES: 1. All voltages referenced to device GND.

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and oultput lia\ing reference lavel: 1.5V; Output load: 0L =-

3.2mA, IOH = -0.4mA, CL = 50pF (min) - for CL grealer than 50pF, access time is derated by 0.15ns per pF.

3. Typical deraling 1.5mA/MHz increase in ICCOP.
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4. The parameters listed in Tabla 3 are controlled via design or p ters are ch terized upon initial design and after major process
and/or design changes.
5. TAVQV = TELQV + TAVEL.
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling dures should be foll




Specifications HM-6518/883

TABLE 3. HM-6518/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 Ta = +250C - 6 pF
Ta=+25°C, f = 1MHz,
All Measurements
Referenced to

Device Ground

Output Capacitance co VCC = Open, 4 TA=+25°C - 10 pF
Ta =+259C, = 1MHz,
All Measurements
Referenced to

Device Ground

NOTES: 1. All voltages referenced to device GND.

I

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: I0L =
3.2mA, I0H = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

E

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.

TABLE 4. APPLICABLE SUBGROUPS

CONFCRMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 - Q&
Interim Test 100%/5004 1,7,9 8 E
PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,88B,10, 11

Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11

Groups C&D Samples/5005 1,7,9

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6518B/883

Absolute Maximum Ratings Reliability Information

SUPPIYVOHAGE « v v ieeeerrieereeernnneeeeennneeaenes +7.0V  Thermal Resistance : : 6ja Gic .
Input or Output Voltage Applied GND-0.3V to VCC+0.3V CeramicDIPPackage ........c.ovveeuunn. 750C/W 180C/W
‘Storage Temperature Range ................. -650C to +150°C  Maximum Package Power Dissipation at +1250C

Junction Temperature ...... Ve cevvenes.. +1750C CeramicDIPPackage ......coovvveeviieninnennnnnn.

Lead Temperature (Soldering 108€C) .. c..ovveuvnneennn +300°C GateCount.............

ESD Classification .......ovviivienriinienaenns deeiiees Class 1

CAUTION: - Stresses above those listed in “Absolute Maximum Ralmgs" may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indi d in the op ! i of this specmcahon is not implied.
Operating Conditions
Operating Voltage Range..... eetieaaeaes v....+45V1i0 +5.5V  Input High Voitage ....... Ceeeeeans P VCC-2.0Vto VCC

Operating Temperature Range ......... -550C to +1250C  InputRiseand Fall Time ........cvveeennienennnnnnnn 40ns Max.
Input Low Volage. ..ovvvrvnriereenriienennennnnnns 0V to +0.8V '

TABLE 1. HM-6518B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUP A '
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS
Output Low Voltage voL VCC =4.5V 1,2,3 ~-550C < Tp < +1250C - 0.4 v
IOL=3.2mA
Output High Voltage VOH VCC = 4.5V 1,2,3 -550C < TA < +1250C 2.4 - \
IOH =-0.4mA ’
Input Leakage Current ] VCC =5.5V, 1,28 -650C<TA<+1250C | -1.0 +1.0
=GND orVCC
Output Leakage 10Z VCC=55YV, 1,2,3 -550C <TA<+1250C | -1.0 +1.0
Current VO =GND orVCC
Data Retention Supply ICCDR - | vCC=2.0V,E=VCC 1,2,3 -550C STA <+1250C - 5 pA
Current 10 =0mA,
=VCC or GND
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,2,3 -550C < Tp < +125°C - 4 mA
Current E = 1MHz, 10 =0mA
=VCC or GND
Standby Supply IccsB VCC =55V, 1,2,3 -550C < TA < +1259C - 10 uA
Current 10=0mA
VI=VCC or GND

NOTES: 1. All voitages referenced to device GND.

4

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
3.2mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

> @

The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling pi d should be foll d.
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Specifications HM-6518B/883

Device Guaranteed and 100% Tested

TABLE 2. HM-6518B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
(NOTES 1, 2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access (1)TELQV | VCC =4.5and 5.5V 9,10, 11 -650C < Tp < +1250C - 180 ns
Time
Address Access Time (2)TAVQV | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C - 180 ns
Note 5
Chip Select Output (3)TSLQX | VCC =4.5and 5.5V 9,10,11 -550C < TA < +125°C 5 - ns
Enable Time
Write Enable Output (4)TWLQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°9C - 120 ns
Disable Time
Chip Select Output (5)TSHQZ | VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1250C - 120 ns
Disable Time
Chip Enable Pulse (6)TELEH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp<+125°C | 180 - ns
Negative Width
Chip Enable Pulse (7)TEHEL | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 100 - ns
Positive Width
Address Setup Time (8)TAVEL | VCC=4.5and5.5V 9,10, 11 -550C < Tp <+1250C [¢] - ns
Address Hold Time (9)TELAX | VCC =4.5and 5.5V 9,10, 11 -550C < Tp <+1250C 40 - ns
Data Setup Time (10)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tap < +1250C 80 - ns
Data Hold Time (11)TWHDX | VCC =4.5and 5.5V 9,10, 11 -550C < TpA < +1250°C [} - ns
Chip Select Write (12)TWLSH | VCC =4.5and 5.5V 9,10, 11 -550C <Tpo<+125°C | 100 - ns
Pulse Setup Time
Chip Enable Write (18)TWLEH | VCC =4.5and 5.5V 9,10, 11 -550C <Tpo<+1250C | 100 - ns
Pulse Setup Time
Chip Select Write (14)TSLWH | VCC =4.5and 5.5V 9,10, 11 -550C <TpA<+125°C | 100 - ns
Pulse Hold Time
Chip Enable Write (15TELWH | VCC =4.5and 5.5V 9,10, 11 -550C <TA<+125°C | 100 - ns
Pulse Hold Time
Write Enable (16)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 100 - ns
Pulse Width
Read or Write (17)TELEL | VCC =4.5and 5.5V 9,10, 11 ~-550C <TA <+1250C | 280 - ns
Cycle Time

N

>~ w

and/or design changes.
. TAVQV = TELQV + TAVEL.

4

NOTES: 1. All voltages referenced to device GND.

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
3.2mA, 10H = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

. The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6518B/883

TABLE 3. HM-6518B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL

CONDITIONS

NOTE

LIMITS

TEMPERATURE MIN

MAX

UNITS

Input Capacitance Cl

VCC = Open,

Ta = +259C, f = 1MHz,
All Measurements
Referenced to

Device Ground

Ta=+250C -

6

pF

Output Capacitance co

VCC = Open,

Ta = +25°C,f=1MHz,
All Measurements
Referenced to

Device Ground

TA =+25°C -

10

pF

N

>

and/or design changes.

NOTES: 1. All voltages referenced to device GND.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,88B,10, 11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
GroupsC &D Samples/5005 1,7,9

. Input pulse levels: 0.8V to VCC-2.0V; input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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HM-6518/883

Timing Waveforms

READ CYCLE
(8)
remeL n . TELEL n e—y (17)
H ,l/ 7 \ 16) 1]
— HIGH
w
o
-—l’zr]novll
—Tavav
a XY HIGHZ VALID OUTPUT LATCHED tmGL
TsHaz (8) TsLax 15) TsHaz
vz~ P
a8
M { § { { 4 {4
REFERENCE 1 1 1 T T T I
-1 L 1 2 3 4 5
TRUTH TABLE
TIME _ __ INPUTS OUTPUT
REFERENCE E S1 w A D Q FUNCTION
-1 H H X X X z Memory Disabled
0 - X H v X z Cycle Begins, Addresses are Latched
1 L L H X X X Output Enabled
2 L L H X X \ Output Valid
3 . L H X X v Output Latched
4 H H X X X z Device Disabled, Prepare for Next Cycle (Same as -1)
5 w X H v X 4 Cycle Ends, Next Cycle Begins (Same as 0)
NOTE: 1. Device selected only if both S1 and S2 are low, and deselected if either SiorS2are high

In the HM-6518/883 read cycle the address information is
latched into the on chip registers on the falling edge of
E (T = 0). Minimum address setup and hold time require-
ments must be met. After the required hold time the
addresses may change state without aﬂectmg device oper-
ation. In order for the output to be read §1, 52 and E must

be low, W must be high. When E goes high the output data
is latched into an on chip register. Taking either or both Si
or S2 high forces the output buffer to a high impedance
state. The output data may be re-enabled at any time by
taking S1 and S2 low. On the falling edge of E the data will
be unlatched.
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HM-6518/883

Tihwing Waveforms (Continued)

WRITE CYCLE N .
' l]
E U]
(15) [ (13) N—
W2 AN e /// NN
(10]; e ox (1)
TSL
12| -
e AN
Tive { { } [ } i
REFERENCE 1 T T T | T T
-1 o 1 2 3 4 5
TRUTH TABLE
TIME _ __ INPUTS OUTPUT
REFERENCE E S1 ° W A D .Q FUNCTION
-1 H X X X X z Memory Disabled
0 o X X \ X z Cycle Begins, Addresses are Latched
1 L L L X Vv z Write Mode has Begun
2 L - L X v z Datais Written
3 x5 X X X X z Write Completed
4 H X X X X z Prepare for Next Cycle (Same as -1)
5 o X X v X z chle Ends, Next Cycle Begins (Same as 0)
NOTE: ‘1. Device selected only if both 51 and 52 are low, and deselected if either 51 or 52 are high. ‘

The write cycle is initiated by the falling edge of E which .

latches the address information into the on ch:p ) registers.
The write portion of the cycleis defined as E, W, S1 and S2
being low simultaneously. w may go low anytime during the
cycle provided that the write enable pulse setup time
(TWLEH) is met. The write portion of the cycle is terminated
by the first rising edge of either E W S1 or S2. Data setup
and hold times must be referenced to the terminating signal.

If a series of consecutive write cycles are to be performed,
the W line may remain low until all desired locations have
been written. When this method is used, data setup_and
hold times must be referenced to the rising edge of E By
positioning the W pulse at different times within the E low

time (TELEH), various types of write cycles may be per-
formed. If the E low time (TELEH) is greater than the W
pulse (TWLWH) plus an output enable time (TSLQX), a com-
bination read write cycle is executed. Data may be modified
an indefinite number of tlmes during any write: cycle
(TELEH).

The data input and data output pins may be tied together for
use with a common 1/0 data bus structure. When using the
RAM in this method _a_]low a minimum of one output disable
time (TWLQZ) after W goes low before applying input data
to the bus. This will insure that the output buffers are not
active.

Test Load Circuit

*TEST HEAD
CAPACITANCE,
INCLUDES STRAY
AND JIG CAPACITANCE
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HM-6518/883

Burn-In Circuit
HM1-6518/883 CERAMIC DIP
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ettty

A3 A8 13|——MN-— F11
A4 A7 1__2_|—'VW— F1i0

m M
N N

GND AS [10}—MWA— Fg

CMOS
MEMORY

NOTES:

All Resistors 47k + 5%

Fo = 100kHz + 10%

Fi=Fp+2,Fp=Fy +2,F3=Fp+2 .+« Fjp=Fy +2
VCC = 5.5V £ 0.5V

VIH = 4.5V % 10%

VIL = -0.2V to +0.4V

C1 = 0.01yF Min.
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HM-6518/883

Die Characteristics

DIE DIMENSIONS:
130 x 150 x 19 + 1 mils
METALLIZATION:
Type: Si-Al
Thickness: 11kA + 2kR
GLASSIVATION:
Type: SiO2
Thickness: 8kA = 1kR
DIE ATTACH:
Material: Gold Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
" . WORST CASE CURRENT DENSITY:
1.342 x 105A/cm?2
LEAD TEMPERATURE (10 seconds soldering):
<300°C E '

Metallization Mask Layout

HM-6518/883

NOTE: Pin Numbers Correspond to DIP Package Only.
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HM-6518/883

Packaging t
18 PIN CERAMIC DIP
.285
1 s |
.200 $MAX
.300
.320 o
125 ~J __ .c08* 15
180 .015
« INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-6
Temperature: 4500C + 100C
Method: Furnace Seal
P
88
5E
=
NOTE: All Dimensions are %:x- . Dimensions are in inches. 1 Mil-M-38510 Ci M Finishes, and Dis
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BHARRIS  HM-6551/883

June 1989 . 256 x 4 CMOS RAM
Features Pinout
e This Circuit is Processed in Accordance to Milfstd-aaa and is Fully - HM1-6551/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. : _ ) TOP VIEW
o Low PowerStandby .......cuverieniennneiannaans Ceeeeeees 50uW Max. A3 E J @ vee
e Low PowerOperation ..........ciiieiiiininninnans 20mW/MHz Max. A2 E E Ad
® Fast AcCesS TiMe......covviiiiiiiiiiiiiiinrannannannns 220ns Max. —
. . w [ ]
e DataRetention ................. freeeeereneetaarraaeans @ 2.0V Min. _
. . Ao [4] [19] 57
TTL Compatible Input/Output
* High Output Drive - 1 TTL Load as[s] 18] €
* Internal Latched Chip Select A6 [6] 17] 52
* High Noise Immunity . ' : A7 [7] “[16] @3
* On-Chip Address Register. ‘ GND E El D3
e Latched Outputs Do E . ‘ 14] Q2
® Three-State Output
ate Outpu @ E @ D2
D1 |11 12| Q1
Description E :]
The HM-6551/883 is a 256 x 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are PIN DESCRIPTION
employed to achieve high performance and low power operation. A Address Input
On chip latches are provided for address and data outputs allowing efficient E Chip Enable
interfacing with microprocessor systems. The data output buffers can be W Write Enable
forced to a high impedance state for use in expanded memory arrays. 5 Chip Select
The HM-6551/883 is a fully static RAM and may be maintained in any state for D Data Input
an indefinite period of time. Data retention supply voltage and supply current Q D
ata Output
are guaranteed over temperature.

Functional Diagram

ALL LINES POSITIVE LOGIC - ACTIVE HIGH

A0 0— A
THREE STATE BUFFERS:
A1 O—] LATCHED 5 | GATED 32x32 AHIGH —= OUTPUT ACTIVE
A5 O—] ADDRESS ROW |——pEl—o
a6 REGISTER DECODER 32 MATRIX DATA LATCHES:
o © A LHIGH — Q=D
© s Q LATCHES ON FALLING EDGE OF L
| i s A8 A8 A8 Q
DO 1 Qo
A A
- D Q
1 o GATED COLUMN DATA at
Al DECODER OuTPUT A
D2 anp patat/o  |P] ratcns |@ @
A A
1 Q
D3 D Q3
Al A3 A3 L A
_ _c I L/ A A
E o—c>
SELECT LATCH:
_ LATCHED ADDRESS LLOW ¢ a=p
wo CD REGISTER Q LATCHES ON RISING EDGE OF L
52 ° SELECT a ADDRESS LATCHES AND GATED DECODERS:
LATCH T ] 1 LATCH ON FALLING EDGE OF E
- GATE ON FALLING EDGE OF E

v
-

A2 A3 A4

Copyright © Harris Corporation 1989
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Specifications HM-6551B/883

Absolute Maximum Ratings

Reliability Information

Supply Voltage ..... et tteesseseneciainsaans ieeen +....+7.0V  Thermal Resistance Gja 8ic
Input or Output Voltage Applied ........ GND-0.3V to VCC+0.3V Ceramic DIP Package .....o..vvveevnnnnnn 60°C/W 150C/W
Storage Temperature Range ... P -650Cto +1500C  Maximum Package Power Dissipation at +125°C

Junction Temperature ..............ccue.. PN ... +1759C CeramicDIPPackage ........covveviinieninnenanns 0.83 Watt
Lead Temperature (Soldering 10sec)........ P ...+3009C GateCount ........ et eteaeetreret ettt 1930 Gates
ESD Classification ........ Ceeeeteareeiaeiiaeans .....Class1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indi d in the op ional of this specification is not implied.

Operating Conditions

Operating Voltage Range . ....... Ceereeiteieeas +4.5Vto +5.5V  InputHighVoltage ............. eerieeeae. VCC-2.0VtoVCC
Operating Temperature Range ............... -550C 10 +1259C InputRiseand Fall Time ........ocvvvnenrnnennnnnnns 40ns Max.
InputLow Voltage................. P veere...OVio +0.8V

TABLE 1. HM-6551B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN | MAX [uNiTs
Output Low Voltage VoL VCC =4.5V 1,2,3 -550C < Tp <+1250C - 0.4 \
IOL=1.6mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < Tp < +1250C 24 - v
IOH =-04mA
Input Leakage Current ] VCC =5.5V, 1,2,3 -550C <TA<+1250C | -1.0 +1.0 LA
Vi=GNDorVCC >
885
Output Leakage - 10z VCC =55V, 1,2,3 -550C < TA<+1250C | -1.0 +1.0 pA ==
Current VO = GND or VCC ed
Data Retention Supply ICCDR VCC =2.0V, E=vCcC 1,2,3 -550C < TA < +1250C - 10 pPA
Current 10 =0mA,
VI=VCC or GND
Operating Supply iccopr VCC = 5.5V, (Note 3) 1,2,3 -550C < Ta < +1250C - 4 mA
Current E = 1MHz, 10 =OmA
VI=VCC or GND
Standby Supply iccss VCC =55V, 1,2,3 -550C < Tp < +1250C - 10 pA
Current 10=0mA : .
VI=VCC or GND
NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

» @

The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after-major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p should be foll d
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Specifications HM-6551B/883

TABLE 2. HM-6551B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
LIMITS
(NOTES 1,2) GROUPA L
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Chip Enable Access (1)TELQV | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C - 220 ns
Time .
Address Access Time (2)TAVQV | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 220 | ns
Note 5
Chip Select 1 Output (3)TS1LQX | VCC=4.5and 5.5V 9,10,11 -550C < TA < +125°C 5 - ns
Enable Time .
Write Enable Output (4)TWLQZ | VCC=4.5and 5.5V 9,10, 11 -550C < TA < +125°C - 130 ns
Disable Time .
Chip Select 1 Output (5)TS1HQZ | VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1250C - 130 ns
Disable Time
Chip Enable Pulse (6)TELEH | VCC =4.5and 5.5V 9,10, 11 -550C < Tpo<+1250C | 220 - ns
Negative Width o .
Chip Enable Pulse | (7)TEHEL | VCC=4.5and 5.5V 9,10, 11 -550C < TA < +1250C 100 - ns
Positive Width .
Address Setup Time (8)TAVEL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C o] - ns
Chip Select 2 (9)TS2LEL | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C o - ns
Setup Time
Address Hold Time (10)TELAX | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 40 - ns
Chip Select 2 (1M)TELS2X | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 40 - ns
Hold Time
Data Setup Time (12)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1259C 100 - ns
Data Hold Time (13)TWHDX | VCC =4.5and 5.5V 9,10,11 - |-550C <TA < +1250C (o] - ns
Chip Select 1 Write (14)TWLS1H| VCC =4.5and 5.5V 9,10, 11 -550C <Tp < +125°C 120 - ns
Pulse Setup Time
Chip Enable Write (15)TWLEH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 120 - ns
Pulse Setup Time )
Chip Select 1 Write (16)TS1LWH| VCC =4.5and 5.5V 9,10,11 -5650C < Ta < +1250C 120 - ns
- Pulse Hold Time
Chip Enable Write (17)TELWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1259C 120 - ns
Pulse Hold Time
Write Enable (18)TWLWH | VCC =4.5and 5.5V 9,10, 11 ~550C < TpA < +1250C 120 - ns
Pulse Width
Read or Write (19)TELEL | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C | 320 - ns
Cycle Time
NOTES: 1. All voltages referenced to device GND.
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 10L =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.
5. TAVQV = TELQV + TAVEL.

CAUTION: These devices are sensitive 1o el ic discharge. Proper IC handli d should be foll d.

p!
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Specifications HM-6551B/883

TABLE 3. HM-6551B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS .
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 Ta=+25°C - 10 pF
f=1MHz,

All Measurements
Referenced to
Device Ground

Output Capacitance co VCC = Open, 4 Ta =+25°C - 12 pF
f=1MHz,

All Measurements
Referenced to

Device Ground

NOTES:

-

. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Output load: IOL =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

3. Typical derating 1.5mA/MHz increase in ICCOP.

>

The parameters listed in Table 3 are controlled via design or p ters are ch terized upon initial design and after major process
and/or design changes.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10,11

Group A Samples/5005 1,2,8,7,8A,8B,9,10, 11

GroupsC &D Samples/5005 1,7,9
CAUTION: These devices are sensitive 1o electronic discharge. Proper IC handling p di should be fi d
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Specifications HM-6551/883

Absolute Maximum Ratings Rellabilify Information

SUPPIYVORAGE o e vvvveereneinieeereneneaeeeeennneannns +7.0V  Thermal Resistance . Bja ic
Input or Output Voltage Applied ........ GND-0.3Vto VCC+0.3V CeramicDIP Package ...........ccuuuenns 600C/W 150C/W
Storage Temperature Range ................. -650C to +1500C  Maximum Package Power Dissipation at +1250C

Junction Temperature ......o.oveeierveniieeenenenenns +1750C CeramicDIPPackage .....covvviinvnineeenennncnns 0.83 Watt
Lead Temperature (Soldering 10S€C) .. ..cvevnnnennenns +3000C GateCount «.vcvuireinenennrerinernrnnsrannnsannns 1930 Gates
ESD Classification ...ttt Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op ional i of this specification is not implied.

Operating Conditions )
OperatingVoltageRange . ........ccovviininnnn. +4.5Vto +5.5V InputHighVoltage ...........cociiiiiiiinns VCC-2.0Vto VCC

‘Operating Temperature Range -550C to +1259C  InputRise and Fall Time 40ns Max.
InputLowVoltage. ..........ooiiiiiiiiiiiiiinnns OV to +0.8V .
TABLE 1. HM-6551/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
LIMITS
(NOTE 1) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX | UNITS
Output Low Voltage VoL VCC =4.5V 1,2,3 -550C < Tp <+1250C - 0.4 \
IOL = 1.6mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < TA < +1250C 24 - "
IOH =-0.4mA : '
Input Leakage Current . 1] VCC =5.5V, 1,23 -550C <TA<+1250C | -1.0 +1.0 pA
Vi=GND or VCC
Qutput Leakage 10Z VCC =55V, ©1,2,8 -550C < TA<+1250C | -1.0 +1.0 pA
Current VO=GNDorVCC
Data Retention Supply ICCDR VCC =2.0V,E =VCC 1,2,3 -550C < TA < +1250C - 10 pA
Current 10 =0mA,
Vi=VCC or GND
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,2,3 - |-550C <TA<+125°C - 4 mA
Current . E = 1MHz, 10 =0mA . .
VI=VCC or GND
Standby Supply ICCSB VCC =5.5V, 1,2,3 -550C <Tp <+125°C - 10 uA
Current 10 =0mA
VI=VCC or GND

NOTES:

. All voltages referenced to device GND.

»

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: I0L =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

> W

. The parameters listed in Table 3 are conlrolled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharbe‘ Proper IC handling procedures should be followed.

3-32



Specifications HM-6551/883.

TABLE 2. HM-6551/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
LIMITS
(NOTES 1,2) GROUPA :

PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access (1)TELQV | VCC=4.5and 5.5V 9,10, 1 -550C <Tp < +1250C - 300 ns
Time
Address Access Time (2)TAVQV | VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1259C - 300. ns

Note 5
Chip Select 1 Output (3)TS1LQX | VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +1250C 5 - ns
Enable Time
Write Enable Output (4TWLQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 150 ns
Disable Time
Chip Select 1 Output (5)TS1HQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 150 ns
Disable Time
Chip Enable Pulse (6)TELEH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp <+1250C |. 300 - ns
Negative Width
Chip Enable Pulse (7)TEHEL | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 100 - ns
Positive Width
Address Setup Time (8)TAVEL | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C o] - ns
Chip Select 2 (9)TS2LEL | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C (o} - ns
Setup Time
Address Hold Time (10)TELAX | VCC =4.5and 5.5V 9,10, 11 -5650C < Tp < +125°C 50 - ns
Chip Select 2 (11)TELS2X | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 50 - ns
Hold Time
Data Setup Time (12)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 150 - ns
Data Hold Time (13)TWHDX | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C o] - ns
Chip Select 1 Write (14)TWLS1H| VCC =4.5and 5.5V 9,10, 11 ~-550C < Tp < +1250C 180 - ns
Pulse Setup Time
Chip Enable Write (15)TWLEH | VCC =4.5and 5.5V 9,10, 11 -550C < TA <+1250C |- 180 - ns.
Pulse Setup Time
Chip Select 1 Write (16)TS1LWH| VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 180 - ns
Pulse Hold Time
Chip Enable Write (17)TELWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 180 - ns
Pulse Hold Time
Write Enable (18)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 180 - ns
Pulse Width
Read or Write (19)TELEL | VCC=4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 400 - ns
Cycle Time
NOTES: 1. All voltages referenced to device GND.
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: -1.5V; Output load: IOL =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.
5. TAVQV = TELQV + TAVEL.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6551/883

TABLE 3. HM-6551/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS NOTE

LIMITS

- TEMPERATURE MIN MAX

UNITS

Input Capacitance Cl VCC = Open,
f=1MHz,

All Measurements
Referenced to
Device Ground

TA = +25°C -

10

- oF.

Output Capacitance -|. CO VCC = Open,

: f=1MHz,
All Measurements
Referenced to
Device Ground

Ta = +250C -

12

pF

NOTES: 1. All voltages referenced to device GND.

N

P

and/or design changes.

. The parameters listed in Table 3 are controlled via design or process

TABLE 4. APPLICABLE SUBGROUPS

. Input pulse levels: 0.8V to VCC-é.OV; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: IOL =
1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical qeraling 1.5mA/MHz increase in ICCOP.

ters are ch terized upon initial design and after major process

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10,11

Group A Samples/5005 1,2,3,7,8A,88B,9,10, 11
. Groups C&D Samples/5005 1,7,9

CAUTION: These devit are itive to electronic discharge. Proper IC handling procedures should be followed.
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HM-6551/883

Timing Waveforms

READ CYCLE 18) raver =] jwreraxe] (10} e
A K [vao % E
m (19) Tevew
TEHEL * Isl ::::: —\ I?l
E I ) o | =
TS2LEL —=d JELS2X TS2LEL —== poa—
_ (LA}
0 KRRRRRXRXA
fe——reLav—=(1}
@2 -
Q VALID OUTPUT
@ s @ 3 ‘- rswaz )
! “ T T “
W HIGH
. e { { } |3 4 y
REFERENCE 1 T 1 1 1 1 T
-1 o 1 2 3 4 5
TRUTH TABLE
TIME _ _ _INPUTS _ OUTPUTS
REFERENCE E S1 S2 w A D Q FUNCTION
-1 H H X X X X r4 Memory Disabled
4] O X L H \" X z Addresses and S2 are Latched, Cycle Begins
1 L L X H X X X Qutput Enabled But Undefined
2 L L X H X X v Data Output Valid _
3 _ L X H X X v Outputs Latched, Valid Data, S2 Unlatches
4 H H X X X X z Prepare for Next Cycle (Same as -1)
5 o X L H v X z Cycle Ends, Next Cycle Begins (Same as 0)

CMOs
MEMORY

The HM-6551/883 Read Cycle is initiated by the falling
edge of E. This signal latches the input address word and
§2 into on chip registers providing the minimum setup and
hold times are met. After the required hold time, these inputs
may change state without affecting device operation. S2
acts as a high order address and simplifies decoding. For
the output to be read, E, S1 must be low and W must be
high. §2 must have been latched low on the falling edge of

E. The output data will be valid at access time (TELQV).

The HM-6551/883 has output data latches that are con-
trolled by E. On the rising edge of E the present data is
latched and remains in that state until E falls. Also on the ris-
ing edge of E, §2 unlatches and controls the outputs along
with S1. Either or both S1 or §2 may be used to force the
output buffers into a high impedance state.
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HM-6551/883

Timing Waveforms (Continued)

WRITE CYCLE ,R’E . _TIEIP} (8) I
A R R R RRARBIBL IR KL next
7 tl 9] TELEL
b TEHEL— “lﬁ TEHEL: i
3 /l ! N @ 9 N
' [gl TELS2X TS2LEL ot~
TS2LEL |
o SRR, [
T T T
ween (15) ——
_ "n fe———ToWH (12}
w N
hi
(16) rsuwu[ )
_ ™ |
ERIAALTIANNNNNN (14) m
Time ) } } [ 4 A
REFERENCE T T B T T T T
-1 [ 1 2 3 4 5
TRUTH TABLE
TIME _ _ _INPUTS _ OUTPUTS
REFERENCE E S1 S2 w A D Q FUNCTION
-1 H H X X X X z Memory Disabled » _
¢} . X L X v X z Cycle Begins, Addresses and S2 are Latched
1 L L X - X X z Write Period Begins
2 L L X o X \ z Datain is Written
3 Y X H X X z Write is Completed
4 H H X X X X z Prepare for Next Cycle (Same as -1)
5 . X L X v X z Cycle Ends, Next Cycle Begins (Same as 0)

In the Write Cycle the falling edge of E Iatches the
addresses and S2 into on chip registers. S2 must be
latched in the Iow state to enable, the device. The write
portion of the cycle is defined as E w, §1 being low and S2
being latched simultaneously. The W line may go low at any
time during the cycle providing that the write pulse setup
times (TWLEH and TWLS1H) are met. The write portion of
the cycle is terminated on the first rising edge of either EW,
or S1.

If a series of consecutive write cycles are to be executed,
the W line may be held low until all desired locations have
been written. If this method is used, data setup and hold
times must be referenced to the first rising edge of E or S1.

By positioning the write pulse at different times within the E
and S1 low time (TELEH), various types of write cycles may
be performed. If the S1 low time (TS1LS1H) is greater than
the W pulse plus an output enable time (TS1LQX), a combi-
nation read-write cycle is executed. Data may be modified
an indefinite number of times during any write cycle
(TELEH).

The HM-6551/883 be used on a common I/O bus structure
by tymg ‘the input and output pins togelher The multiplexing
is accomplished internally by the W line. In the write cycle,
when W goes low, the output buffers are forced to a high im-
pedance state. One output disable time delay (TWLQZ)
must be allowed before applying input data to the bus.

Test Load Circuit

DUT

*CL

*TEST HEAD
CAPACITANCE,
INCLUDES STRAY

AND JIG CAPACITANCE

I
l
|
1
l
|




HM-6551/883

Burn-In Circuit
HM1-6551/883 CERAMIC DIP

VCC (4

U

-
~

VCC|22

-n
-]

A2
At 20—AM— F»
[Is—MWA— Fo
i —vw— Fo

-
E-N

it

8$|ml."3!2|§

AO
AS

-n
©

Fio—aA—6as i7—WA— F1
Fii—awm—{7]a7 16l —WA— Fa

GND D3[15—AMW— F3
Do Q2[ia—wA— F3
p2[1i3—W— F3

D1 Q112 F3

Ul

-
()

-
(M)

NOTES:

All Resistors 47kQ + 5%

Fo = 100kHz + 10%

Fi=Fg+2,Fp=Fy +2,Fg=Fp+2 ¢+« Fip=Fyy +2
VCC = 5.5V + 0.5V

VIH = 4.5V = 10%

VIL = -0.2V to +0.4V

C1 = 0.01yF Min.

21—wWA— Fg QB
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HM-6551/883

Die Characteristics

DIE DIMENSIONS:
132 x 160 x 19 = 1 mils
METALLIZATION:
Type: Si~Al
Thickness: 11kA + 2kA
GLASSIVATION:
Type: SiO2
Thickness: 8kA + 1kA
DIE ATTACH:
Material: Gold Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
WORST CASE CURRENT DENSITY:
1.337 x 105A/cm2
LEAD TEMPERATURE (10 seconds soldering):
<300°C

Metallization Mask Layout
HM-6551/883
s
Y

e

i “" = = ‘4<“‘-‘;‘1"‘ = —
0 “m"_ EXC]
—— HTETe—— — p—— f

i It I
I | I
I It e |
f I
K HIT f
i i i Il [{ L
1 | i i
I |
% ‘ | | |
; | I linl
I i fe
i ! |
nj I i |nf il
} ! | | )
| bl i v
i

17 T T TR M T I L I
R A AL AR ATANIAD

=
It

NOTE: Pin Numbers Correspond to DIP Package Only.
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HM-6551/883

Packagingf
22 PIN CERAMIC DIP
.375
[~ 395
.225 'MAX
i
.400
.420 |
125 ] ~i{__ .o08* =
180 .015
065 « INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-7
Temperature: 4500C + 100C
Method: Furnace Seal
>
85
5E
NOTE: All Dimensions are :';]:’( . Dimensions are in inches. 1 Mil-M-38510 Ci liant Materials, Finishes, and Di
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256 x 4 CMOS RAM

June 1989
Features Pinout ‘
* This Circuit is Processed in Accordance to Mil-Std-883 and is Fully HM1-6561/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
e LowPowerStandby ........ioiiiiiiiii it 50uW Max. \J
e Low PowerOperation ........coivviiaiiinnnnnnans 20mW/MHz Max A3 E 18] VGG
@ FaStACCESS TiMe. . nueennneeneeenneenneeneeanernnennenn 200ns Max A2 [2] 17] A4
e DataRetention ......c.cciiiiiiiiiiiiiniiiiiiieiiiinnians @ 2.0V Min Al E 16| W
e TTL Compatible Input/Output __
® High Output Drive - 1 TTL Load )
e On-Chip Address Registers AS E a E DQ3
e Common Data In/Out A6 E ) E DQ2
© Three-State Output
P A7 [7] 12] pa1
e Easy Microprocessor Interfacing
GND [8] 11] pao
Description E E E 5
The HM-6561/883 is a 256 x 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation.
On chip latches are provided for address and data outputs allowing efficient PIN DESCRIPTION
interfacing with microprocessor systems. The data output buffers can be A Address Input
forced to a high impedance state for use in expanded memory arrays. The data E Chip Enable
inputs and outputs are multiplexed internally for common I/O bus compatibility. W Write Enable
The HM-8561/883 is a fully static RAM and may be maintained in any state for 3 Chip Select
an indefinite period of time. Data retention supply voltage and supply current pQ Data In/Out
are guaranteed over temperature.
Functional Diagram B
A0 O————r] A
A1l O——————— LATCHED 5 GATED 32 x32
A5 O——— | ADDRESS ROW ﬁg—z—— MATRIX
A6 O REGISTER| A DECODER
A7 O——— S
L B o 48 A48 f& L8
A —1
ALL LINES POSITIVE LOGIC - ACTIVE HIGH bao O—L_ﬁ__@: d 1
THREE - STATE BUFFERS: ANa [ {;[ A
A HIGH —= OUTPUT ACTIVE D —l GATED COLUMN
AT IS e par o——l—m g DECODER
Q LATCHES ON FALLING EDGE OF L AND DATA1/O
pQ2 o——l—— LATCH 2 —_1
ADDRESS LATCHES AND GATED DECODERS: ANNQ T PF‘
LATCH ON FALLING EDGE OF E
il I o[ ¥V~
GATE ON FALLING EDGE OF E pas A LATCH I //3 //3
¢ t A A
] ] L LATCHED ADDRESS
1 - REGISTER
w o—cD
E
Fod> S o2 2
S1
<D

Co-pyri‘ght © H'arris'Cor'poratic‘m ‘_|>9._89> )
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Specifications HM-65618B/883

Absolute Maximum Ratings

SupplyVoltage .. .ovvvniii it +7.0V
Input or Output Voltage Applied ........ GND-0.3V to VCC+0.3V
Storage Temperature Range ................. -650C to +1500C
Junction Temperature ............ +1750C
Lead Temperature (Soldering 10 sec) +300°C
ESD Classification .........coooiiiiiiiiiiiiiiiiiiin, Class 1

Reliability Information

Thermal Resistance ja Oc
Ceramic DIP Package ........ocvvevvnvnns 740C/W 180C/W
Maximum Package Power Dissipation at +125°C
Ceramic DIP Package . . ... 0.68 Watt
GateCount ..viuiniiiiiiiiiiii e i, 1944 Gates

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

OperatingVoltageRange ................ooouet +4.5V to +5.5V
Operating Temperature Range .. . -559C {0 +125°C
InputlowVoltage.......coviiiiiii e, 0.0Vt0 0.8V

InputHighVoltage .........covvuiiiiieine, VCC-2.0V o VCG
Input Rise and Fall Time .. 40ns Max.

TABLE 1. HM-6561B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Output Low Voltage VoL VCC =4.5V 1,2,3 -550C < Tp < +1250C - 0.4 -V
IOL =1.6mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < TpA < +125°C 2.4 - \"
IOH =-0.4mA
Input Leakage Current n VCC =5.5V, 1,2,3 -550C <TA<+1250C | -1.0 +1.0 pA
VI=GND orVCC >
g &
Input/Output oz VCC =55V, 1,2,3 -550C <TA<+1250C | -1.0 +1.0 pA % =
Leakage Current VIO =GND orVCC es
Data Retention Supply ICCDR VCC =2.0V,E=VCC 1,2,3 -550C < Tp < +125°C - 10 pA
Current 10 =0mA,
Operating Supply ICCOP vec= 5.5\/_,£Nole 3) 1,2,3 -550C < Tp < +1259C - 4 mA
Current E = 1MHz, W =GND
VI=VCC or GND :
Standby Supply ICCsB VCC =5.5V, 1,2,3 -550C < TA < +1250C - 10 pA
Current I0=0mA : .
VI=VCC or GND
NOTES: 1. All voltages referenced to device GND.
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized

upon initial design and after major process and/or design changes.

‘3

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6561B/883

Device Guaranteed and 100% Tested

TABLE 2. HM-6561B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

: LIMITS
(NOTES 1, 2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN® MAX | UNITS
Chip Enable Access (1)TELQV | VCC=4.5and 5.5V 9,10, 11 ~-550C < TA < +125°C - 220 ns
Time
Address Access Time (2)TAVQV | VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +125°C - 220 - ns
Note 5 :
Chip Select Output (3)TSLQX | VCC=4.5and 5.5V 9,10, 11 -550C < TA < +125°C 5 - ns
Enable Time .
Chip Select Output - (4)TSHQZ | vCC=4.5and 5.5V 9,10, 11 -550C < Ta < +125°C - 120 ns
Disable Time
Chip Enable Pulse (5)TELEH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 220 - ns
Negative Width
Chip Enable Pulse (6)TEHEL | VCC=4.5and 5.5V 9,10, 11 -550C < Tpo<+1250C | 100 - ns
Positive Width
Address Setup Time (7)TAVEL | VCC=4.5and 5.5V 9,10, 11 -550C < TaA <+125°C (o} - ns
Address Hold Time (8)TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 40 - ns
Data Setup Time (9)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | .100 - ns
Data Hold Time {(10)TWHDX | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 0 - ns
Write Data Delay (11)TWLDV | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 20 - ns
Time : .
Chip Select Write (12)TWLSH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1259C 120 - ns
Pulse Setup Time '
Chip Enable Write (13)TWLEH | VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +125°C 120 - ns
Pulse Setup Time '
Chip Select Write (14)TSLWH | VCC'=4.5and 5.5V 9,10, 11 ~-550C < Tp < +125°C 120 - ns
Pulse Hold Time .
Chip Enable Write {(15)TELWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 120 - ns
Pulse Hold Time .
Write Enable (16)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 120 - ns
Pulse Width )
Read or Write (17)TELEL | VCC =4.5and 5.5V 9,10, 11 -550C <TA<+1250C | 320: - ns
Cycle Time ‘ '

N

> w0

and/or design changes.
TAVQV = TELQV + TAVEL.

o

NOTES: 1. All voltages referenced to device GND.

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.
The parameters listed in Table 3 are controlled via design or

are ch terized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p di
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Specifications HM-6561B/883

TABLE 3. HM-6561B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 Ta=+250C - 8 pF
f=1MHz,

All Measurements
Referenced to
Device Ground

Output Capacitance co VCC = Open, 4 Ta=+25°C - 10 pF
f=1MHz,

All Measurements
Referenced to
Device Ground

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

> W

The parameters listed in Table 3 are controlled via design or process p ters are ch terized upon initial design and after major process
and/or design changes.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 - 8 E
Interim Test 100%/5004 1,7,9 g g
PDA 100%/5004 1
Final Test 100%/5004 2,3,8A,88,10, 11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
GroupsC &D Samples/5005 1,7,9
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d.
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Specifications HM-6561/883

Absolute Maximum Ratings _ Reliability Information

SupplyVoltage .....cvvveenenennnnnn. e, +7.0V  Thermal Resistance %ja Sjc
Input or Output Voltage Applied ....... GND-0.3V to VCC+0.03V CeramicDIPPackage ......coevveennnnnns 740C/W 18°C/W
Storage Temperature Range ................. Maximum Package Power Dissipation at +1250C

Junction Temperature .......... PR CeramicDIPPackage ........ccoevviiiiienineinnns 0.68 Watt

Lead Temperature (Soldering 10 sec)..... .. GateCount .......covvvnnnnnn Gesaviseencensnnans 1944 Gates
ESD Classification .......cviviiviiiiriiiieineiiiaenens

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op ional sections of this specification is not implied.

Operating Conditions .

‘Operating Voltage Range .. .........c.ceveneen... +4.5Vi0 +5.5V  InputHighVoltage ..........cccuveunnnn. VCC-2.0Vto VCC+0.3V
Operating TemperatureRange ............... -550C 10 +1250C InputRiseand Fall Time ......coevueiivernrecianness 40ns Max.

Input Low Voltage.......... Geeecestesesnanannas -0.3Vto +0.8V

TABLE 1. HM-6561/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMIT!
(NOTE 1) GROUPA S
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Output Low Voltage VoL VCC =4.5V 1,2,3 -550C < Tp < +1250C - 0.4 v
IOL =1.6mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < TA < +1250C 24 - \
IOH =-0.4mA
Input Leakage Current 1 VCC =5.5V, 1,2,3 -550C < TA<+1250C | -1.0 +1.0 pA
VI=GND orVCC
Input/Output oz VCC =55V, 1,2,3 -550C<TA<+1250C | -1.0 +1.0 pA
Leakage Current ' VIO =GNDorVCC
Data Retention Supply ICCDR VCC=2.0V,E=VCC 1,2,3 -550C < TA < +1250C - 10 pA
Current 10=0mA,
Operating Supply ICCcoP vce= 5.5V, (Note 3) 1,2,3 -550C < Ta < +1250C - 4 mA
Current E = 1MHz, W =GND
VI=VCC or GND
Standby Supply iccss VCC =5.5V, 1,2,3 -550C < TA < +1250C - 10 pA
Current 10 =0mA
VI=VCC or GND

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

>

The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design and after major process and/or design changes.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling pi d should be foll d
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Specifications HM-6561/883

TABLE 2. HM-6561/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested '
LIMITS
(NOTES 1,2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Chip Enable Access (1)TELQV | VCC=4.5and 5.5V 9,10, 11 -550C <Ta<+125°C - 300 ns
Time
Address Access Time (2)TAVQV | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 300 ns
Note 5
Chip Select Output (3)TSLQX | VCC=4.5and 5.5V 9,10, 11 -550C < TpA < +125°C 5 - ns
Enable Time
Chip Select Output (4)TSHQZ | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 150 ns
Disable Time
Chip Enable Pulse (5)TELEH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 300 - ns
Negative Width
Chip Enable Pulse {6)TEHEL | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 100 - ns
Positive Width
Address Setup Time (7)TAVEL VCC =4.5and 5.5V 9,10,11 -550C < TA < +125°C o] - ns
Address Hold Time (8)TELAX | VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 50 - ns
Data Setup Time (9)TDVWH | VCC =4.5and 5.5V 9,10, 11 -550C < TA <+1250C 150 - ns
Data Hold Time (10)TWHDX | VCC =4.5and 5.5V 9,10, 11 ~-550C <Tp <+1250C 0 - ns
Write Data Delay (11)TWLDV | VCC=4.5and 5.5V 9,10, 11 -550C < Tp <+125°C 30 - ns
Time o &
==}
Chip Select Write (12)TWLSH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 180 - ns E E
Pulse Setup Time =
Chip Enable Write (13)TWLEH | VCC =4.5and 5.5V 9,10, 11 ~-550C < Tp <+125°C 180 - ns
Pulse Setup Time
Chip Select Write - (14)TSLWH | VCC =4.5and 5.5V 9,10, 11 -550C <TA<+125°C | 180 - ns
Pulse Hold Time - - .
Chip Enable Write (15)TELWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 180 - ns
Pulse Hold Time
Write Enable (16)TWLWH | VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 180 - ns
Pulse Width
Read or Write (17)TELEL | VCC=4.5and 5.5V 9,10, 11 -550C < TA<+125°C | 400 - ns
Cycle Time
NOTES: 1. All voltages referenced to device GND.
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: S5ns (max); Input and output timing reference level: 1.5V; Qutput load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) ~ for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. The paramelers listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.
5. TAVQV = TELQV + TAVEL.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.:
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Specifications HM-6561/883

TABLE 3. HM-6561/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

PARAMETER SYMBOL

CONDITIONS NOTE

LIMITS

TEMPERATURE MIN

MAX

UNITS

Input Capacitance Cl

VCC = Open,
f=1MHz,

All Measurements
Referenced to
Device Ground

Ta=+250C -

8

pF

Output Capacitance co

VCC = Open,
f=1MHz,

All Measurements
Referenced to
Device Ground

TA=+25°C -

10

pF

NOTES:

N =

P

and/or design changes.

. All voltages referenced to device GND.

TABLE 4. APPLICABLE SUBGROUPS

. Input pulse levels: 0.8V to VCC-2.0V; input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load:
IOL = 1.6mA, IOH = -0.4mA, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

The parameters listed in Tabie 3 are controlled via design or process parameters are characterized upon initial design and after major process

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10, 11

Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11

GroupsC&D Samples/5005 1,7,9
CAUTION: These devices are sensitive to elactronic discharge. Proper IC handling p d should be foll d
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HM-6561/883

Timing Waveforms

READ CYCLE
(7) TaveL =]
A
(6)
TEHEL iy
& —1
—_ HIGH
TELQV (1)
(2 TAVQV
ba DATA, I HIGH 2 ( VALID DATA LATCHED HIGH 2
?nz I——(4) q T?s';)( (4)-=] TsHoz
. ZANNN jﬂm
) i 1
Tive } 4 L4 4 L b4
REFERENCE T T T T T L 1
-1 o 1 2 3 4 5
TRUTH TABLE
TIME _ _INPUTS _ OUTPUT
"REFERENCE E S1 w A DQ FUNCTION
-1 H H X X Z Memory Disabled
(o] v X H \ z Cycle Begins, Addresses are Latched
1 L L H X X Output Enabled
2 L L H X \ Output Valid
3 - L H X v Output Latched
4 H H X X z Device Disabled, Prepare for Next Cycle (Same as -1)
5 . X H v z Cycle Ends, Next Cycle Begins (Same as 0)
NOTES: 1. Device selected only if both S1 and 52 are low, and deselected if either S1 or S2 are high.

The HM-6561/883 Read Cycle is initiated on the falling
edge of E. This signal latches the input address word into
on chip registers. Minimum address setup and hold times
must be met. After the required hold time, the address lines
may change state without affecting device operation. In or-
der to read the output data E, S1 and S2 must be low and W
must be high. The output data will be valid at access time
(TELQV).

The HM-6561/883 has output data latches that are con-
trolled by E. On the rising edge gf E the present data is
latched and remains latched until E falls. Either or both S1
or S2 may be used to force the output buffers into a high im-
pedance state.
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HM-6561/883

Timing Waveforms (Continued)

WRITE CYCLE (7)maver
A
) TEHEL TELEH
. ® N ®
(15) et
WL
LN (16) Y
(11) TOVWH ——e]
[=-TWLDV- (9)
(14)
Tsu
f——————————— TWLSH
552 W,SSSNNSS&\ (12)
TIME ’ ’ ’ ’
REFERENCE T T T 1
-1 o 1 2
TRUTH TABLE
TIME _ __ INPUTS
REFERENCE E S1 w A DQ FUNCTION
-1 H H X X X Memory Disabled
0 o X X \" X Cycle Begins, Addresses are Latched
1 L L L X X Write Period Begins
2 L L i X v Data In is Written
3 7, X H X X Write is Completed
4 . H H X X X Prepare for Next Cycle (Same as-1)
5 _\_ X X v X Cycle Ends, Next Cycle Begins (Same as 0)
NOTES: 1. Device selected only if both S1 and S2 are low, and deselected if either S1 or S2 are high.

The write cycle begins with the E falling: edge latchmg the
address. The write portion of the cycle is defined by E, S1,
S2 and W all being low simultaneously. The write portion of
the cycle is terminated by the first rising edge of any control
line, E, S1, S2 or W. The data setup and data hold times
(TDVWH and TWHDX) must be referenced to the terminat-
ing signal. For example, if §3 rises first, data setup and hold
times become TDVS2H and TS2HDX; and-are numerically
equal to TDVWH and TWHDX.

Data input/output multiplexing is controlled by. W. Care
must be taken to avoid data bus conflicts, where the RAM

outputs become enabled when another device is driving the .

data inputs. The following two examples illustrate the timing

required to avoid bus conflicts.
Case 1: Both S1 and S2 Fall Before W Falls.

If both selects fall_ before W falls, the RAM outputs will
become enabled. W is used to disable the outputs, so a

disable time (TWLQZ = TWLDV) must pass before any.

other device can begin to drive the data inputs. This method
of operation requires a wider write pulse, because
TWLDV + TDVWH is greater than TWLWH. In this case
TWLSL and TSHWH are meaningless and can be ignored.

Case 2: W Falls Before Both S1 and S2 Fall.

If one or both selects are high until w falls, the outputs are
guaranteed not to enable at the beginning of the cycle. This
eliminates the concern for data bus conflicts and simplifies
data input timing. Data input may be applied as early as
convenient, and TWLDV is ignored. Since W is not used to
disable the outputs it can be shorter than in Case 1;
TWLWH is the minimum write pulse. At the end of the write
period, if W rises-before either select the outputs will enable,
reading the data just written. They will not disable until .
either select goes high (TSHQZ).

IF OBSERVE | IGNORE
CASE 1 Both S—End S2=Low TWLQZ TWLWH
Before W = Low TWLDV
TDVWH
CASE 2 E= Low Before Both TWLWH TWLQZ
S1and S2 =Low TDVWH TWLDV

If a series of consecutive write cycles are to be performed,
W may remain low until all desired locations are written. -
This is an extension of Case 2.

Read-Modify-Write cycles and Read-Write-Read cycles
can be performed (extension of Case 1). In fact, data may be
modified as many times as desired with E remaining low.
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HM-6561/883

Test Load Circuit
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NOTES:

All Resistors 47k = 5%

Fo = 100kHz £ 10%

Fi=Fg+2,Fp=F) +2,F3=Fy+2 e ¢ e Fp=Fyy +2
VCC = 5.5V £ 0.5V

VIH = 4.5V % 10%

VIL = -0.2V to +0.4V

C1 = 0.01pF Min.
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HM-6561/883

Die Characteristics

DIE DIMENSIONS: .
132 x 160 x 19 £ 1 mils
METALLIZATION:
Type: Si-Al
Thickness: 11kA + 2kA
GLASSIVATION:
Type: SiO2
Thickness: 8kA + 1kA
DIE ATTACH:
Material: Gold Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY:
1.337 x 105A/cm?2
LEAD TEMPERATURE (10 seconds soldering):
<300°C

Metallization Mask Layout
HM-6561/883

s1 DQ3DQ2
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HV-6561/883

Packaging T

18 PIN CERAMIC DIP

.285
.305
]
|
.300
j .320
o
~/ .008 * 15
.015

« INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
© SOLDER FINISH

LEAD MATERIAL: Type B INTERNAL LEAD WIRE:

LEAD FINISH: Type A Material: Aluminum

PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil

PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-6

Temperature: 4500C *+ 100C
Method: Furnace Seal

CMOS
MEMORY

NOTE: All Dimensions are -l
Max

, Dimensions are in inches. 1Mil-M-38510 Ci liant Materials, Finishes, and Di
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& HARRIS HM-6504/883

June 1989 4096 x 1 CMOS RAM
Features Pinout
® This Circuit is Processed in Accordance to Mil-Std-883 and is Fully HM1-6504/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW

e LowPowerStandby ........cciiiiiiiiiiiiiiiiie e, 125uW Max. U

e LowPowerOperation .......cccovviiieiinnaansnnns 35mW/MHz Max. A0 E E vee

* Data Retention ..........ocuuvuiniiniuiiniiiaenennes @ 2.0V Min. A1[2] 17] s

e TTL Compatible Input/Outp.ut AzE E AT

® Three-State Output

« Standard JEDEC Pinout A3[4] [15] A8

© FaStACCESS TIME. . euunernnnenreennnneenneeaannens 120/200ns Max. a4[5] [14] A9

* 18 Pin Package for High Density ASE E A10

® On-Chip Address Register

® Gated Inputs - No Pull Up or Pull Down Resistors Required QE El Al
W[g] i o

Description anp 9] 1] €

The HM-6504/883 is a 4096 x 1 static CMOS RAM fabricated using self-

aligned silicon gate technology. The device utilizes synchronous circuitry to

achieve high performance and low power operation.

On chip latches are provided for addresses, data input and data output

allowing efficient interfacing with microprocessor systems. The data output can PIN DESCRIPTION

be forced to a high impedance state for use in expanded memory arrays. A Address Input

Gated inputs allow lower operating current and also eliminates the need for E Chip Enable

pull-up or pull-down resistors. The HM-6504/883 is a fully static RAM and w Write Enable

may be maintained in any state for an indefinite period of time. D Data Input

Data retention supply voltage and supply current are guaranteed over Q Data Output

temperature.

Functional Diagram

LSB A8 A
A7 S
A6 H LATCHED GATED
:“) i ADDRESS ROW

REGISTER]  _ DECODER
A2 O—rl ﬁ_ ry
€
|5 s
64

64 x64
64 MATRIX

G
—1 GATED COLUMN
DECODER AND
DATA 10
D
/’s /’e
- :'D T ALL LINES ACTIVE HIGH - POSITIVE LOGIC
Eo L THREE - STATE BUFFERS:
322;52‘; AHIGH —= OUTPUT ACTIVE
CONTROL AND DATA LATCHES:
LLOW —~ Q=D

Q LATCHES ON RISING EDGE OF L
______ ADDRESS LATCHES: _
LATCH ON FALLING EDGE OF E

GATED DECODERS:
GATE ON RISING EDGE OF G

LSB A11 A5 A4 A3 A9 A10

Copyright © Harris Corporation 1989
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Specifications HM-6504S/883

Absolute Maximum Ratings Reliability Information

SUPPIYVORAGE « e eeveieeereiieeeritneeeerneanaananns +7.0V  Thermal Resistance 0ja Ojc
Input or Output Voltage Applied ........ GND-0.3VtoVCC+0.3V CeramicDIPPackage..........coocvvvnnn. 66°C/W 120C/W
Storage Temperature Range ............. . -650Cto +150°C  Maximum Package Power Dissipation at +1250C

Junction Temperature ......... o ieeieieeie i, +1750C CeramicDIPPackage ......coovviiiiieiiinncennnns 0.75 Watt
Lead Temperature (Soldering 10SeC) . ... .covvvinnennnnns 300°C GateCount .......ccovvnnnnn. N 6910 Gates
ESD Classification ........cciiiiiiiiiiiiiiiiiiiia., Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings"” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating VoltageRange ............covvenennn .+4.5Vto +5.5V InputlowVoltage..........ccovviiiiiiininnnn.. -0.3V to +0.8V
Operating Temperature Range ............... -550C to +1259C  InputHighVoltage ........cvvevennenennn VCC-2.0V to VCC+0.3V

TABLE 1. HM-6504S/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS

Output Low Voltage VoL VCC =4.5V 1,2,3 -550C < TA < +125°C - 0.4 \

10L=2mA
Output High Voltage VOH VCC =4.5V 1,23 -550C < Ta < +1259C 24 - v

IOH =-1.0mA
Input Leakage Current I VCC =5.5V, 1,2,3 -550C<TA<+125°C | -1.0 +1.0 pA

VIi=GND orVCC
Output Leakage [e74 VCC =55V, 1,2,3 -550C < To<+125°C | -1.0 +1.0 pA o g
Current VO = GND or VCC ] =

(=]

Data Retention Supply ICCDR VCC =20V, E=vce 1,2,3 -550C < Tp £ +1250C - 25 pA =
Current 10 =0mA
Operating Supply ICCOP VCC =5.5V, (Note 3) 1,2,3 -550C < TA < +1250C - 7 mA
Current E=1MHz,I0 =0mA
Standby Supply ICCSB | vCC=55V, 1,2,3 -550C < TA<+1250C | - 50 pA
Current E =VCC-0.3V,

10=0mA

NOTES: 1. All voltages referenced to VSS.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. Typical derating 1.5mA/MHz increase in ICCOP.

P

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes. .

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d
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Specifications HM-6504S/883

Device Guaranteed and 100% Tested

TABLE 2. HM-6504S5/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
(NOTES 1, 2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - 120 ns
Time
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +125°C - 120 ns
Note 5
Chip Enable Pulse TELEH VCC =4.5and 5.5V 9,10, 11 -550C<TA<+125°C | 120 - ns
Negative Width
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 50 - ns
Positive Width
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C (4] - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +1250C 40 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10, 11 -550C < TpA< +1250C 20 - ns
Width
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 70 - ns
Setup Time
Early Write Pulse TWLEL VCC =4.5and 5.5V 9,10, 11 -5650C < TA < +125°C 0 - ns
Setup Time
Early Write Pulse TELWH VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 40 - ns
Hold Time
Data Setup Time TDVWL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - ns
Early Write Data TDVEL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - ns
Setup Time
Data Hold Time TWLDX VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 25 - ns
Early Write Data TELDX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 25 - ns
Hold Time
Read or Write TELEL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 170 - ns
Cycle Time

N

>

o

NOTES: 1. All voltages referenced to VSS.

. Typical derating 1.5mA/MHz increase in ICCOP.

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

. The parameters listed in Table 3 are controlled via design or process parametersare characterized upon initial design and after major process
and/or design changes.

TAVQV = TELQV + TAVEL.

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6504S/883

TABLE 3. HM-6504S/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 Ta=+25°C - 8 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Output Capacitance co VCC = Open, 4 Ta=+250C - 10 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Chip Enable Output TELQX VCC =4.5Vand 5.5V 4 -550C < TA < +125°C 5 - ns
Enable Time
Chip Enable Output TEHQZ VCC =4.5Vand 5.5V 4 -550C < Tp < +1259C - 50 ns
Disable Time .
Write Enable Read TWHEL VCC =4.5Vand 5.5V 4 -550C < Ta <+1250C [} - ‘ns
Mode Setup Time
High Level Output VOHL VCC =4.5V, 4 -550C <TaA<+1250C | vCC - "
Voltage 10 =-100pA -0.4

NOTES: 1. All voltages referenced to VSS.

3. Typical derating SmA/MHz increase in ICCOP.

4. The parameters listed in Table 3 are controlled via design or p

are

and/or design changes.

TABLE 4. APPLICABLE SUBGROUPS

2. Input pulse levels: 0.8V to VCC-Z.OV; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

d upon initial design and after major process

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 17,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10, 11

Group A Samples/5005 1,2,3,7,8A,88B,9,10, 11

GroupsC &D Samples/5005 1,7,9
CAUTION: These devices are sensilive lo electronic discharge. Proper IC handling p d should be foll d
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Specifications HM-6504B/883

Absolute Maximum Ratings Reliability Information

SUPPIYVORAEE « ot evv e erniineeernieeeeennnnnaeeenns +7.0V  Thermal Resistance 8ja Sic
Input, Output or I/0O VoltageApphed . GND-0.3Vto VCC+0.3V CeramicDIPPackage ......c.cvuivvvvnenns 669C/W 120C/W
Storage Temperature Range ................. -650C to +1500C  Maximum Package Power Dissipation at +1250C

Junction Temperature ............. ... +175°C Ceramic DIP Package 0.75 Watt
Lead Temperature (Soldering 10 sec). . .4+3000C GateCount ....coovvnvnrnennnnnnnnn i, 6910 Gates
ESD Classification ......covvieiiiiiiiiiiiiiieieraenens Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratmgs " may cause pe/manem damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op ! i of this specification is not implied.

Operating Conditions

OperatingVoltageRange .. ........ovvveveenuens +4.5Vt0 +5.5V  Inputlow\Voltage...........coviieviviiinianans -0.3Vto +0.8V
Operating TemperatureRange ............... -550C 10 +1250C  InputHighVoltage ..................... VCC-2.0V to VCC+0.3V

'

TABLE 1. HM-6504B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE1) GROUP A
- PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS

Output Low Voltage voL | vcc=4asv 1,2,3 -550C < Tp < +1250C - 0.4 v

IOL =2mA
Output High Voltage VOH VCC = 4.5V 1,2,3 -550C < TA<+1250C | 2.4 - v

IOH = -1.0mA
Input Leakage Current ] VCC =5.5V, 1,2,3 -550C <TpA < +1250C | -1.0 +1.0 pA

=GND orVCC

Output Leakage 10z VCC =55V, 1,2,3 -550C <TA<+125°C | -1.0 +1.0 pA
Current ‘ VO =GNDorVCC .
Data Retention Supply ICCDR \iCC =2.0V, 1,2,3 -550C < TA < +1250C - 25 HA
Current E=VCC,I0=0mA
Operating Supply ICCOP VCC = 5.5V, (Note 3), 1,2,3 -550C < Ta < +1250C - 7 mA
Current E =1MHz, 10 = 0mA .
Standby Supply IccsB vcc= 5.5V, 1,2,3 -550C < Tp < +1250C - 50 pA
Current E=VCC-0.3V,

10 =0mA

NOTES: 1. All voltages referenced to VSS. '

n

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

[

Typical derating 1.5mA/MHz increase in ICCOP.

S

. The parameters listed in Table 3 are controlled via design or process p. ters are ch terized upon initial design and after major process
and/or design changes. -

.CAUTION: These devices.are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6504B/883

TABLE 2. HM-6504B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTES 1,2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C - 200 ns
Time
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - 200 ns
Note 5 -
Chip Enable Pulse . TELEH . VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 200 - ns
Negative Width
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10, 11 -550C <Tp < +125°C 90 - ns
Positive Width
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 -550C <Tp < +1250C 20 - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 50 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 60 - ns
Width
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 -550C<TpA<+1250C | 150 - ns
Setup Time
Early Write Pulse TWLEL VCC =4.5and 5.5V 9,10, 11 -550C < Tap < +1250C (o] - ns
Setup Time
Early Write Pulse TELWH VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +1250C 860 - ns
Hold Time ‘ a E
Data Setup Time TDVWL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C o] - ns E E
=
Early Write Data TDVEL. VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C [o] - ns
Setup Time
Data Hold Time TWLDX VCC =4.5and 5.5V - 9,10, 11 -550C < Tp < +125°C 60 - ns
Early Write Data TELDX VCC =4.5and 5.5V 9,10, 11 -550C <Tp <+125°C 60 - ns
Hold Time
Read or Write TELEL | VCC=4.5and 5.5V 9,10, 11 -550C<TA<+1250C [ 290 - ns
Cycle Time

NOTES: 1. All voltages referenced to VSS.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Qutput load: 1 TTL gate
equivalent, CL = 50pF (min) ~ for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

>0

. The parameters listed in Table 3 are controlled via design or p ters are ch ized upon initial design and after major process
and/or design changes.

. TAVQV = TELQV + TAVEL

[

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d
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Specifications HM-6504B/883

TABLE 3. HM-6504B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER - SYMBOL CONDITIONS NOTE .. TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Opén, 4 Ta=+425°C" - 8 pF .

f=1MHz, . . :

All Measurements

Referenced to

Device Ground
Output Capacitance - | . CO VCC = Open, 4 Ta = +250C - 10 - pF

: f=1MHz,
All Measurements
- Referenced to
) Device Ground

Chip Enable Output - TELQX VCC = 4.5V and 5.5V 4 -550C <TA < +1250C 5 - ns
Enable Time
Chip Enable Output TEHQZ VCC = 4.5V and 5.5V 4 -550C < Tp < +1250C - 50 ns
Disable Time :
Write Enable Read TWHEL VCC =4.5Vand 55V 4 -550C < Tp < +125°C [ - ns
Mode Setup Time
High Level Output VOH2 VCC =4.5V, 4 -550C < TA<+125°C | VCC - v
Voltage ) IOH = -100pA ) .| -04

"NOTES: 1. All voltages referenced to VSS.

[

>

and/or design changes.

S are

TABLE 4. APPLICABLE SUBGROUPS

Input pulse levels: 0.8V to VCC-2 OV Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gale
equivalent, CL = SOpF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

The parameters listed in Table 3 are controlled via design or p! d upon initial design and after major process
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CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100% 1

Final Test 100% 2,3,8A,88B,10, 11

Group A Samples/5005 1,2,3,7,8A,88,9,10, 11

GroupsC&D Samples/5005 1,7,9 »
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d




Specifications HM-6504/883

Absolute Maximum Ratings

Reliability Information

SupplyVoltage . ...ovveiiiiiiiii i +7.0V  Thermal Resistance 0ja Oic
Input, Output or I/O Voltage Applied. .... GND-0.3V to VCC+0.3V CeramicDIPPackage ........coovvveennnn 66°C/W 120C/W
Storage Temperature Range ................. -650C to +1509C  Maximum Package Power Dissipation at +1250C

Junction Temperature .......cooiiiiiiiiiiiiiiiiiiinn, +175°C CeramicDIPPackage ....covvvvvienenninnnnnnenn, 0.75 Watt
Lead Temperature (Soldering 10 sec). .. ..+800°C Gate Count .. 6910 Gates
ESD Classification ........ccooiiiiiiiiiiiiiiiiiiiin, Class 1

CAUTION: Stresses above those listed in “Absolute M. Ratings"” may cause p t d: to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating VoltageRange ........ccovviiuiennnen +4.5V to +5.5V
Operating Temperature Range ............... ~-550C to +1250C

InputLow Voltage......ooeviviiiiiiiiiiiiinnnn, -0.3V to +0.8V
Input High Voltage ..................... VCC-2.0Vto VCC+0.3V

TABLE 1. HM-6504/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTES 1) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX | UNITS

Output Low Voltage VOL VCC =4.5V 1,2,3 -550C < Tp <+125°C - 0.4 \

10=2mA
Output High Voltage VOH VCC =4.5V 1,23 -550C < TA < +1250C 24 - \

10 =-1.0mA
Input Leakage Current i} VCC =5.5V, 1,2,3 -550C < TA<+125°C | -1.0 +1.0 pA

VI=GND orVCC >

8&

Output Leakage 10z VCC = 5.5V, 1,2,3 -550C < Ta<+1250C | -1.0 +1.0 pA =8
Current VI =GND or VCC ed
Data Retention Supply ICCDR VCC=2.0V, 1,2,3 -550C < Ta < +125°C - 25 pA
Current E=VCCV,10 =0mA
Operating Supply ICCOP VCC = 5.5V, (Note 3), 1,23 -550C <Tp <+125°C - 7 mA
Current E=1MHz, 10 =0mA
Standby Supply ICCcsB veC =55V, 1,2,3 -550C < Tp < +1250C - 50 pA
Current E =VCC-0.3V,

10 =0mA

NOTES: 1. All voltages referenced to VSS.

g

Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

w

4. The parameters listed in Table 3 are controlled via design or p P t are ch
and/or design changes.

ized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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TABLE 2. HM-6504/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTES 1,2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - 300 ns
Time
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C <TpA < +1250C - 320 ns
Note 5
Chip Enable Pulse TELEH VCC =4.5and 5.5V 9,10, 11 -550C <TpA<+125°C | 300 - ns
Negative Width
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10,11 ~-550C <Tp < +1250C 120 - ns
Positive Width
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 20 - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1259C 50 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10,11 -550C < TA < +125°C 80 - ns
Width :
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 ~-550C <TA<+1250C | 200 - ns
Setup Time
Early Write Pulse TWLEL VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C o] - ns
Setup Time
Early Write Pulse TELWH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 80 - ns
Hold Time .
Data Setup Time TDVWL VCC =4.5and 5.5V 9,10, 11 -550C < TA <+1250C o - ns
Early Write Data TDVEL VCC =4.5and 5.5V 9,10, 11 -550C <TA < +1250C - ns
Setup Time
Data Hold Time TWLDX VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C 80 - ns
Early Write Data TELDX VCC =4.5and 5.5V 9,10, 11 -550C <TA < +125°C 80 - ns
Hold Time
Read or Write TELEL VCC =4.5and 5.5V 9,10, 11 -550C<TA<+1250C | 420 - ns
Cycle Time

NOTES: 1. All voltages referenced to VSS.

N

equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
. Typical derating 1.5mA/MHz increase in ICCOP.

> @

and/or design changes.
TAVQV = TELQV + TAVEL

o

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d.
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TABLE 3. HM-6504/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 -550C <Tp < +1250C - 8 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Output Capacitance Cco VCC =4.5V, 4 -550C < Tp < +125°C - 10 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Chip Enable Output TELQX VCC =4.5Vand 5.5V 4 -550C <TA <+1250C 5 - ns
Enable Time
Chip Enable Output TEHQZ VCC = 4.5V and 5.5V 4 -550C <TA < +1250C - 100 ns
Disable Time
Write Enable Read TWHEL VCC =4.5Vand 5.5V 4 -550C <Tp < +125°C o - ns
Mode Setup Time
High Level Output VOH2 VCC =45, 4 -550C <TA<+1250C | VCC - \
Voltage IOH =-100pA -0.4

NOTES: 1. All voltages referenced to VSS.

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF. » E
o
3. Typical derating 1.5mA/MHz increase in ICCOP. 2
o w
4. The parameters listed in Table 3 are controlled via design or p ters are ch terized upon initial design and after major process =

and/or design changes.
. TAVQV = TELQV + TAVEL

o

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS

Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,88,10, 11

Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11

GroupsC&D Samples/5005 1,7,9
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling pi d should be foll d.
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Timing Waveforms

READ CYCLE

7 8)
TELE 6]
. ) "
mau.zl——al luax“mv M (4] venaz —f t’”""’l
] VALID DATA QUTPUT
W HIGH
TIME f t ' ’ ' '
REFERENCE T T T | T T T
-1 0 |l 2 3
TRUTH TABLE
TIME _ INPUTS OUTPUT
REFERENCE E A Q FUNCTION
-1 H X X z Memory Disabled
o] - H \ z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X \ Output Valid
3 i H X Vv Read Accomplished
4 H X X V4 Prepare for Next Cycle (Same as - 1)
5 . H v V4 Cycle Ends, Next Cycle Begins (Same as 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0). Minimum address set up
and hold time requirements must be met. After the required
hold time, the addresses may change state without affecting
device operation. During time (T = 1) the output becomes

enabled but data is not valid until during time (T. = 2). w
must remain high until after time (T = 2). After the output
data has been read, E may return high (T = 3). This will disa-
ble the output buffer and all inputs and ready the RAM for
the next memory cycle (T = 4).

EARLY WRITE CYCLE

el (18)

TEMEL—o]

t=-TELWH

TWLEL

AN, il

TOVEL
NEXT DATA

e b4 | |4 }
REFERENCE T T T T T
-1 o 1 2 3 “
TRUTH TABLE
TIME _ _INPUTS OUTPUT
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
(o] - L \ \ z Cycle Begins, Addresses are Latched
1 L X X X z Write in Progress Internally
2 i X X X z Write Completed
3 H X X X z Prepare for Next Cycle (Same as - 1)
4 o L v v Y4 Cycle Ends, Next Cycle Begins (Same as 0)

The early write cycle is the only cycle where the output is
guaranteed not to become active. On the falling edge of
E (T = 0), the addresses, the write signal, and the data input
are latched in on chip registers. The logic value of W at the
time E falls determines the state of the output buffer for that
cycle. Since W is low when E falls, the output buffer is
latched into the high impedance state and will remain in that

state until E returns high (T = 2). For this cycle, the data in-
put is latched byEgoing low; therefore data set up and hold
times should be referenced to E. When E (T = 2) returns to
the high state the output buffer and all inputs are disabled
and all signals are unlatched. The device is now ready for
the next cycle.
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Timing Waveforms (Continued)

LATE WRITE CYCLE

NEXT ADD

1eiec(18)

7

TRUTH TABLE
TIME _INPUTS OUTPUTS
REFERENCE | E W A D Q . FUNCTION
-1 H X X X z Memory Disabled
(o] v H v X V4 Cycle Begins Addresses are Latched
1 L - X v X Write Begins, Data is Latched
2 L H X X X Write in Progress Internally
3 . H X X X Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 o H v X z Cycle Ends, Next Cycle Begins (Same as 0)

The late write cycle is a cross between the early write cycle
and the read-modify-write cycle.

Recall that in the early write the output is guaranteed to
remain high impedance, and in the read-modify-write the
output is guaranteed valid at access time. The late write is

between these two cases. With this cycle the output may
become active, and may become valid data, or may remain

active but undefined. Valid data is written into the RAM if .

data setup, data hold, write setup and write pulse widths are
observed.

Test Load Circuit

T T |
| |
1 |
| I
DUT :
| |
| |
| 15v (1) oL :
l
| I
*TEST HEAD '
CAPACITANCE | EQUIVALENT CIRCUIT b

CMOS
MEMORY




HM-6504/883

Burn-In Circuit

NOTES:
All Resistors 47k + 5%
Fo = 100kHz + 10%

S

HM-6504/883 CERAMIC DIP

VCC ¢4

M m M M o m
o T < B & B - N ]
i_

m M
- N

AO
Al
A2
A3
A4

A5

]

GND

\J

VvCC
A6
A7
A8
A9

A10

A1l

mi

El—l—le—j
[IT—VW— Fo

16—MWA— F1o
E'—’V\N— F11

Fi=Fo+2 Fy=Fy +2,Fg=Fp+2 e+« Fp=Fy +2

VCC = 55V x 0.5V
VIH = 4.5V + 10%
VIL = -0.2V to +0.4V
C1 = 0.01pF Min.
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Die Characteristics

DIE DIMENSIONS:

136 x 169 x 19 = 1 mils
METALLIZATION:

Type: Si-Al

Thickness: 11kA + 2kA
GLASSIVATION:

Type: SiOo

Thickness: 8kA + 1kA
DIE ATTACH:

Material: Gold Silicon Eutectic Alloy

Temperature: Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY:

1.79 x 105A/cm?2

Metallization Mask Layout

HM-6504/883

NOTE: Pin Numbers Correspond to DIP Package Only.

CMO0S
MEMORY




HM-6504/883

Packaging T

18 PIN CERAMIC DIP
.882
915 140 .285

.005 MIN —]f= [ a7 G [
|
.200 MAX
i

2015 ] 150 MIN =300
320

.060

125 | 098 MAX i .008°* %
.180 .015 .
« INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-6

Temperature: 4500C + 100C
Method: Furnace Seal

Min , Dimensions are in inches. +Mil-M-38510 Compliant A als, Fini

Max
3-66
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& HARRIS  HM-6514/883

June 1989 1024 x 4 CMOS RAM
Features Pinout
e This Circuit is Processed in Accordance to Mil-Std-883 and is Fully HM1-6514/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
e LowPowerStandby ........coiiiiiiiiiiiiii i 125uW Max. |
* Low Power Operation 35mW/MHz Max. ASE E vee
eDataRetention ... ..o @ 2.0V Min. ASE EI A7
e TTL Compatible Input/Output ME E] A8
e Common Data Input/Output
e Three-State Output A3[4] 15] Ao
* Standard JEDEC Pinout Ao[5] [14] pQo
e Fast Access Time.....iiiiiiiiineneienecnevennnnnnns 120/200ns Max. A1 E EI pa1
* 18 Pin Package for High Density
® On-Chip Address Register Azlz E pa2
e Gated Inputs - No Pull Up or Pull Down Resistors Required E E E] DQ3
Description anp 9] [10] W
The HM-6514/883 is a 1024 x 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. The device utilizes synchronous circuitry to 4 ?:::
achieve high performance and low power operation. 5 =
On chip latches are provided for addresses allowing efficient interfacing with =
microprocessor systems. The data output can be forced to a high impedance PIN DESCRIPTION
state for use in expanded memory arrays. A Address Input
Gated inputs allow lower operating current and also eliminates the need for E Chip Enable
pull-up or pull-down resistors. The HM-6514/883 is a fully static RAM and W Write Enable
may be maintained in any state for an indefinite period of time. D
Data Input
Data retention supply voltage and supply current are guaranteed over Q Data Output
temperature.

Functional Diagram

LSB A9 A
A8 — 6
A7 — . LATCHED GATED 64 x 64
A — s |aooress ROW 73 MATRIX
AS — ¢  |ReGISTER|_ DECODER
6
. © it
L s-fie”Jie"Jie
LSB A2 @c— A
Al — Z  |watchen |74 GATED COLUMN
A0 — s  |aporess| 170 SELECT
A3 D_ REGISTER| A
‘ ]
G
Aa 10F4
= ple === ===
w—:DFE :
1
Leem e <d

Copyright © Harris Corporation 1989
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Specifications HM-6514S/883

Absolute Maximum Ratings Reliability Information

SUPPIYVORAGE « o e v v vvreeeeeiieieeeriieeererieneeennns +7.0V  Thermal Resistance 6ja Bic
Input, Output or I/0 Voltage Applied..... GND-0.3V to VCC+0.3V CeramicDIPPackage .........cccovvunen. 660C/W 120C/W
Storage Temperature Range ....... -659C to +1509C  Maximum Package Power Dissipation at +125°C

Junction Temperature .............c.00en eeerieraeeas +175°C CeramicDIPPackage ... ...covevviiiiirnininnnnnns 0.75 Watt
Lead Temperature (Soldering 108€C) . e oevveurnunnrnannnn B009C GateCouNnt ..ovveverninnnienenrnenenenrereneannes 6910 Gates
ESD Classification Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op: ional i of this specification is not implied.

Operating Conditions

Operating Voltage Range ...........oueun. veeer.H45VI0 455V INpUtLOW VOHAGE. v v veereeeeeeeniianeeeennnnns 0V to +0.8V
Operating Temperature Range -550C 0 +1259C  Input High Voltage .......... VCC-2.0Vto VCC
InputRise and Fall Time «+++sreererreriniieiiiiennns 40ns max

TABLE 1. HM-6514S/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTE 1) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN | MAX | UNITS
Output Low Voltage voL VCC =4.5V 1,2,3 -550C <Ta < +1250C - 0.4 v
IOL=3.2mA )
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < Tp < +1250C 24 - \
IOH =-1.0mA
Input Leakage Current [} VCC =5.5V, 1,2,8 -550C <TA<+125°C | -1.0 +1.0
Vi=GND or VCC
Input/Output Leakage oz VCC =55V, 1,2,3 -550C<TA<+125°C | -1.0 +1.0
Current VIO= GND orVCC
Data Retention Supply ICCDR \_/_CC =2.0V, 1,2,3 -550C < Tp < +1250C - .25 pA
Current E=VCC-0.3V
10=0mA
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,2,3 -550C < Tp < +1250C - 7 mA
Current E=1MHz
Standby Supply ICCSB VCC =55V, 1,2,3 -550C < Tp < +125°C - 50 pA
Current E=VCC-0.3V,
10=0mA

NOTES: 1. All voltages referenced to device GND.

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 5mA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or p ters are ch ized upon initial design and after major process
and/or design changes.
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d
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Specifications HM-6514S/883

TABLE 2. HM-6514S/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

LIMITS
(NOTES 1,2) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - 120 ns
Time
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C - 120 ns
Note 5
Chip Enable Pulse TELEH VCC =4.5and 5.5V 9,10, 11 -550C < Tpo < +125°C 120 - ns
Negative Width
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10,11 -550C <Tp <+125°C 50 - ns
Positive Width
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 0o - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tpo<+125°C 40 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10,11 -550C < TA<+125°C | 120 - ns
Width
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 -550C < TA<+125°C | 120 - ns
Setup Time
Write Enable Pulse TELWH VCC =4.5and 5.5V 9,10,11 -550C < Tp <+1250C 120 - ns
Hold Time
Data Setup Time TDVWH VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 50 - ns
Data Hold Time TWHDX VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°0C [0} - ns o g
o
Write Data TWLDV | VCC=4.5and5.5V 9,10,11  [-550C<Ta<+1250C [ 70 - ns =
Delay Time =
Early Output TWLEL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C (o} - ns
High-Z Time
Late Output TEHWH VCC =4.5and 5.5V 9,10, 11 -550C <Tp < +125°C o - ns
High-Z Time
Read or Write TELEL VCC =4.5and 5.5V 9,10, 11 -5650C < TA<+125°C | 170 - ns
Cycle Time

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

w

. Typical derating 5SmA/MHz increase in ICCOP.

»

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.

TAVQV = TELQV + TAVEL.

o

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6514S/883

TABLE 3. HM-6514S/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 TA=+250C - 8 pF
. f=1MHz,

All Measurements

Referenced to

Device Ground
Input/Output Clo VCC = Open, 4 Ta=+25°C - 10 pF
Capacitance f=1MHz,

All Measurements

Referenced to

Device Ground
Chip Enable Output TELQX VCC =4.5Vand 5.5V 4 -550C < TA < +1250C 5 - ns
Enable Time
Chip Enable Output TEHQZ VCC = 4.5V and 5.5V 4 ~-550C < Ta < +1250C - 50 ns
Disable Time
High Level Output VOH2 VCC =4.5V, 4 -550C <TA<+1250C | VCC - \"
Voltage 10 =-100pA -0.4

NOTES: 1.

N

All voltages referenced to device GND.

equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

> @

and/or design changes.

. Typical derating 5SmA/MHz increase in ICCOP.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10,11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
Groups C &D Samples/5005 . 1,7,9

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

. The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
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Specifications HM-6514B/883

Absolute Maximum Ratings

SupplyVoltage ...covivnriiitiieiiiiiiiaii i +7.0V
Input, Output or I/O Voltage Applied..... GND-0.3V to VCC+0.3V
Storage Temperature Range ................. -659C to +150°C
Junction Temperature .................. +1750C
Lead Temperature (Soldering 10S€C). . ...ccvvevrenrnnns +3000C

Reliability Information

Thermal Resistance 6ja Oic
CeramicDIPPackage ......cooeveneennnnns 660C/W 120C/W

Maximum Package Power Dissipation at +1250C
CeramicDIPPackage ......cccoviiiiniieinnnnennens 0.75 Watt

GateCount .............. [ Ceererrareanaeas 6910 Gates

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indi din the op / i of this specifi is not implied.

Operating Conditions

OperatingVoltageRange . ......covvviernennnnns +4.5Vto +5.5V  Inputlow Voltage............... O, OV to +0.8V
Operating Temperature Range ............... -550C to +1259C  Input High Voltage ...... N eeeeraeesiieaaean, VCC-2.0Vio VCC

Device Guaranteed and 100% Tested

TABLE 1. HM-6514B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

N

w

. Typical derating 1.5mA/MHz increase in ICCOP.

»

. LIMITS
(NOTE 1) GROUPA
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX UNITS
Output Low Voltage voL VCC = 4.5V 1,2,3 -550C < TA < +1250C - 0.4 v
I0L =3.2mA
Output High Voltage VOH VCC =4.5V 1,2,3 -550C < T <+1250C 24 - v
IOH = -1.0mA
Input Leakage Current 1} VCC =5.5V, 1,2,3 -550C<TaA<+125°C | -1.0 +1.0 pA
VI=GND orVCC :
Input/Output Leakage oz VCC =55V, 1,2,3 -550C < TA<+125°C | -1.0 +1.0 A
Current : VIO = GND or VCC
Data Retention Supply ICCDR vcc=20V, 1,23 -550C < Tp < +1250C - 25 ‘A
Current . E=VCC,I0=0mA ) ’
Operating Supply ICCOP VCC = 5.5V, (Note 3) 1,23 -550C <Tp <+1250C - 7 mA
Current f=1MHz ' '
Standby Supply lccss vcc =55V, 1,23 -550C < Tp < +1250C - 50 HA
Current E=VCC-0.3V, ’
10 =0mA
NOTES: 1. All voltages referenced to device GND.

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

"

ized upon initial design and after major process

. The parameters listed in Table 3 are controlled via design or p p: 5 are
and/or design changes.
CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d.

3-71

>
=
g2
85
=




Specifications HM-6514B/883

TABLE 2. HM-6514B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

8 LIMITS
(NOTES 1,2) GROUPA :
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C - 200 ns
‘Time ' ' ) .
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C - 220 ns
Note 5
Chip Enable Pulse TELEH VCC=4.5and 5.5V 9,10, 11 -550C <Tpo < +1250C | 200 - ns
Negative Width ’
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 90 - ns
Positive Width . :
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 ~-550C < Tp < +1250C 20 - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C 50 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10, 11 -5650C < TA < +125°C | 200 - ns
Width .
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 -650C < TA<+125°0C | 200 - ns
Setup Time )
Write Enable Pulse TELWH VCC =4.5and 5.5V 9,10, 11 -550C <TA<+1250C | 200 - ns
Hold Time .
Data Setup Time TDVWH | VCC =4.5and 5.5V 9,10, 11 ~-550C < Tp < +1250C 120 - ns
Data Hold Time TWHDX VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C (o] - ns
Write Data TWLDV. VCC =4.5and 5.5V 9,10, 11 -550C < Tp <+1250C 80 - ns
Delay Time
Early Output . TWLEL | VCC=4.5and5.5V 9,10, 11 ~-550C < Tp < +1250C (o} - ns
High-ZTime
Late Output TEHWH VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C o - ns
High-Z Time .
Read or Write TELEL VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 290 - ns
Cycle Time
NOTES: 1. All voltages referenced to device GND.
2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reieljance level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating SmA/MHz increase in ICCOP.
4. The parameters listed in Table 3 are controlled via design or process p. ters are ch ized upon initial design and after major process
and/or design changes.
5. TAVQV = TELQV + TAVEL
CAUTION: These devices are sensitive 10 electronic discharge. Proper IC handling p d should be folls d
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Specifications HM-6514B/883

TABLE 3. HM-6514B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 Ta=+25°C - 8 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Input/Output Clo VCC = Open, 4 Ta=+25°C - 10 pF
Capacitance f=1MHz,

All Measurements

Referenced to

Device Ground
Chip Enable Output TELQX VCC =4.5Vand 5.5V 4 -550C <Tp <+1250C 5 - ns
Enable Time
Chip Enable Output TEHQZ VCC =4.5V and 5.5V 4 -550C < TA < +125°C - 80 ns
Disable Time
High Level Output VOHZ VCC =4.5V, 4 -650C <TpA<+1250C | vCC - \
Voltage 10 = -100pA -0.4

>

and/or design changes.

NOTES: 1. All voltages referenced to device GND.

are

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -

Interim Test 100%/5004 17,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,88B,10, 11
Group A Samples/5005 1,2,3,7,8A,88B,9,10, 11
Groups C &D Samples/5005 o479

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than SOpF, access time is derated by 0.15ns per pF.

Typical derating 1.5mA/MHz increase in ICCOP.

The parameters listed in Table 3 are controlled via design or p d upon initial design and after major process

CMOS
MEMORY

CAUTION: These davices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6514/883

Absolute Maximum Ratings Reliability Information

[STU] oY o JVAY o] - Ve - Y0NS +7.0V  Thermal Resistance Oja Bic
Input, Output or I/O Voltage Applied. . . . GND-0.3V to VCC+0.03V CeramicDIPPackage ........c.ccoveinnnnn 660C/W 120C/W
Storage Temperature Range ........ -650C to +1509C  Maximum Package Power Dissipation at +1250C
JunctionTemperature ........ooveeviiinrinnnnrennnnns +1750C CeramicDIPPackage ......coovvvvnieeinnienannnns 0.75 Watt
Lead Temperature (Soldering 10seC).....ccvineiinnnnnn +3000C GateCount .....vveiiieiienriieninrinenrnnnnnns 6910 Gates

Operating Temperature Range -550C to +1259C  Input High Voltage

CAUTION: Stresses above those listed in “Absolute M. ings” may cause p t d: to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indit d in the op ional i of this specification is not implied.
Operating Conditions
BEN
Operating VoltageRange ...........coeeuvnnnnns +4.5V1t0+5.5V InputlowVoltage........cveveviiiiineereninnnnnss OV to +0.8V

VCC-2.0Vto VCC

TABLE 1. HM-6514/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

. LIMITS
(NOTE 1) GROUP A -
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Output Low Voltage VoL VCC = 4.5V 1,2,3 -550C < TA<+125°C | - - 0.4 v
10=3.2mA '
Output High Voltage VOH VCC = 4.5V 1,2,3 -550C <TpA<+1250C | 24 - \%
10 =-1.0mA
Input Leakage Current ] VCC =55V, 1,2,3 ~550C <Tpo<+125°C | -1.0 +1.0 uA
Vi=GND or VCC )
Input/Output Leakage noz VCC =5.5V, 1,2,3 -550C<TA<+1250C | -1.0 +1.0 HA
Current VIO =GND orVCC
Data Retention Supply ICCDR vcC=2.0V, 1,23 -550C < TA < +1250C - 25 pA
Current E=vcc-03y, S
10 =0mA
Operating Supply ICcoP VCC = 5.5V, (Note 2), 1,2,3 -550C < Ta < +1250C - 7 mA
Current f=1MHz
Standby Supply . iccsB !CC =55V, : 1,23 -550C <Tp <+1250C - 50 pA
Current } E=VCC-0.3V,
10 =0mA

NOTES: 1. All voltages referenced to device GND.

equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
3. Typical derating 1.5mA/MHz increase in ICCOP. '

and/or design changes.

2. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Ou|pu| load: 1 TTL gate

4. The parameters listed in Table 3 are controlled via design or p par ters are ch ized upon initial design and after major process

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling p d should be foll d.
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Specifications HM-6514/883

TABLE 2. HM-6514/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Device Guaranteed and 100% Tested

LIMITS
(NOTES 1,2) GROUP A
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Chip Enable Access TELQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +1250C - 300 ns
Time
Address Access Time TAVQV VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C - 320 ns
Note 5
Chip Enable Pulse TELEH VCC =4.5and 5.5V 9,10, 11 -550C < Ta<+125°C | 300 - ns
Negative Width
Chip Enable Pulse TEHEL VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C 120 - ns
Positive Width
Address Setup Time TAVEL VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C 20 - ns
Address Hold Time TELAX VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +1250C 50 - ns
Write Enable Pulse TWLWH VCC =4.5and 5.5V 9,10, 11 ~-550C <Tp <+1250C | 300 - ns
Width
Write Enable Pulse TWLEH VCC =4.5and 5.5V 9,10, 11 ~550C < Ta < +1250C 300 - ns
Setup Time
Write Enable Pulse TELWH VCC =4.5and 5.5V 9,10, 11 -550C < TA<+1250C | 300 - ns
Hold Time
Data Setup Time TDVWH VCC =4.5and 5.5V 9,10, 11 -550C < Ta < +1250C 200 - ns
Data Hold Time TWHDX VCC =4.5and 5.5V 9,10, 11 ~-550C < Ta < +1250C o] - ns
Write Data TWLDV VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C 100 - ns
Delay Time
Early Output TWLEL VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +1250C o] - ns
High-Z Time
Late Output TEHWH VCC =4.5and 5.5V 9,10, 11 ~550C < Tp < +125°C ] - ns
High-Z Time
Read or Write TELEL VCC =4.5and 5.5V 9,10, 11 ~550C < TA<+1250C | 420 - ns
Cycle Time

NOTES: 1. All voltages referenced to device GND.

N

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent, CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

©

Typical derating 1.5mA/MHz increase in ICCOP.

>

The parameters listed in Table 3 are controlled via design or process parameters are characterized upon initial design and after major process
and/or design changes.

. TAVQV = TELQV + TAVEL

o

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6514/883

TABLE 3. HM-6514/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETER SYMBOL CONDITIONS - NOTE TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VCC = Open, 4 TA=+250C - 8 pF

f=1MHz,

All Measurements

Referenced to

Device Ground
Input/Output (of[e} VCC =4.5V, 4 Ta=+25°C - 10 pF
Capacitance f=1MHz,

All Measurements

Referenced to

Device Ground
Chip Enable Output TELQX VCC = 4.5V and 5.5V 4 -5650C<TA<+1250C| .5 - ns
Enable Time . )
Chip Enable Output TEHQZ VCC = 4.5V and 5.5V 4 -550C < TA < +1250C - 100 ns
Disable Time :
High Level Output VOHZ VCC =4.5, 4 -550C < TA<+125°C | VCC - Vv
Voltage 10 =-100pA -0.4

NOTES:

N -

. All voltages referenced to device GND.

equivalent, CL = 50pF (min) - for CL greater than S0pF, access time is derated by 0.15ns per pF.

F )

and/or design changes.

. Typical derating SmA/MHz increase in ICCOP.
. The parameters listed in Table 3 are controlled via design or pi

are

TABLE 4. APPLICABl'.E SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -

Interim Test 100%/500.4 1,7,9

PDA ) 100%/5004 1

Final Test 100%/5004 2,3,8A,88B,10, 11
Group A Samples/5005 1,2,8,7,8A,88B,9,10, 11
GroupsC&D Samples/5005 1,7,9

. Input pulse levels: 0.8V to VCC-2.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

terized upon initial design and after major process
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HM-6514/883

Timing Waveforms

READ CYCLE 2TAvav
m | TELEL i
TAVEL: TELAX-={ (8) (L) -
A R —z§< ALID ADD j( 7‘"& NEXT ADO
(61— TEHEL TELEN [
(5)
E TE
‘:’-—rELnxLi () TEHQZ —==| |=—0
0a oz 9 _Q——-ké/d< VALID DATA OUT HIGHZ
W
TIME ’ { ’ } ? ' '
REFERENCE _, H 1 2 L s
TRUTH TABLE
TIME _ INPUTS DATAI/O
REFERENCE E w A DQ FUNCTION
-1 H X X Y4 Memory Disabled
o] . H \ z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X v Output Valid
3 " H X \" Read Accomplished
4 H X X z Prepare for Next Cycle (Same as - 1)
5 - H \ 4 Cycle Ends, Next Cycle Begins (Same as 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0). Minimum address set up
and hold time requirements must be met. After the required
hold time, the addresses may change state without affecting
device operation. During time (T = 1) the output becomes

enabled but data is not valid until during time (T = 2). W
must remain high throughout the read cycle. After the out-
put data has been read, E may return high (T = 3). This will
disable the output buffer and all inputs and ready the RAM
for the next memory cycle (T = 4).
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HM-6514/883

Timing Waveforms (Continued)

WRITE CYCLE

TELWL

TWHEH

=

TWLWH ¥

’——-TWLDV—-1

HIGH Z

na

VALID DATA INPUT

HIGH Z
TWHDZ

TOVWH ———|

TELWH:

4

TIME

REFERENCE 1

!

-

O .

TRUTH TABLE

TIME
REFERENCE

INPUTS

FUNCTION

-1

abhWN =0

<KXXXXIX|>

><><::L.'r-><>< =
NNN<SNNN

Py z|m

Memory Disabled

Cycle Begins, Addresses are Latched
Write Period Begins

Data In is Written

Write Completed

Prepare for Next Cycle (Same as -1)

Cycle Ends, Next Cycle Begins (Same as 0)

The write cycle is initiated by the falling edge of E (T = 0),
which latches the address information in the on-chip regi-
sters. There are two basic types of write cycles, which differ
in the control of the common data-in/data-out bus.

Case 1: E falls before W falls

The output buffers may become enabled (reading) if E falls
before W falls. W is used to disable (three-state) the outputs
so input data can be applied. TWLDV must be met to allow
the W signal time to disable the outputs before applying in-
put data. Also, at the end of the cycle the outputs may be-
come active if W rises before E. The RAM outputs and all in-
puts will three-state after E rises (TEHQZ). In this type of
write cycle TWLEL and TEHWH may be ignored.

Case 2: E falls equal to or after W falls, and E rises
before or equal to W rising

This E and W control timing will guarantee that the data out-
puts will stay disabled throughout the cycle, thus simplify-
ing the data input timing. TWLEL and TEHWH must be met,
but TWLDV becomes meaningless and can be ignored. In
this cycle TDVWH and TWHDX become TDVEH and
TEHDX. In other words, reference data setup and hold times
to the E rising edge.

IF OBSERVE IGNORE
Case 1 Efalls before W TWLDV TWLEL
Case2 | Efallsafter Wand TWLEL TWLDV
E rises before W TEHWH TWHDX

If a series of consecutive write cycles are to be performed,
W may be held low until all desired locations have been
written (an’extension of Case 2).

Test Load Circuit

DUT

*CL

*TEST HEAD
CAPACITANCE

EQUIVALENT CIRCUIT

1.5V oL

3
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HM-6514/883

Burn-In Circuit

NOTES:
All Resistors 47k + 5%
Fo = 100kHz  10%

HM-6514/883 CERAMIC DIP

VCC ¢4

by I s B
o N o ©

mom M
o v

L

Fy=Fp+2,Fy=Fy +2,Fg=Fp+2++ 0+ Fg=Fyy +2

VCC = 5.5V + 0.5V
VIH = 4.5V & 10%
VIL = -0.2V to +0.4V
C1 = 0.01pF Min.

A6
A5
A4

A3

AO

\J

vCcC
A7
A8

Tal——1C

18[——€
E——’VV\'—FK) 6
E—'VW—-Fn
15}—MWA— F12
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HM-6514/883

Die Characteristics

DIE DIMENSIONS:
136 x 167 x 19 = 1 mils
METALLIZATION:
Type: Si-Al
Thickness: 11kR * 2kA
GLASSIVATION:
Type: SiO2
Thickness: 8kA + 1kA
DIE ATTACH:
Material: Gold Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY:
1.79 x:105A/cm?2
LEAD TEMPERATURE (10 seconds soldering):
300°C

Metallization Mask Layout

HM-6514/883
A5 A6 vce A7

NOTE: Pin Numbers Correspond to DIP Package Only.
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HM-6514/883

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 100C
Method: Furnace Seal

Packaging*
18 PIN CERAMIC DIP
.882 ‘
915 .140
— 140 .285
.005 MIN ‘if" w 170 .305
I |
.200 MAX n
015 | 150 MIN =300
.060 | .320 o
125 | .098 MAX ~/ .008 * 15
180 .100 .015
.016 X
.023 .
.050
065 « INCREASE MAX LIMIT BY .003 INCHES

MEASURED AT CENTER OF FLAT FOR
© SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-6

CMOS
MEMORY

NOTE: All Di

it Di ions are in inches.
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Brarrs  HM-6516/883

June 1989 2K x 8 CMOS RAM
Features Pinouts
® This Circuit is Processed in Accordance to Mil-Std-883 and is Fully HM1-6516/883 (CERAMIC DIP)
Conformant Under the Provisions of Paragraph 1.2.1. ) TOP VIEW

® LOW POWEr Standby «....cvuueenerrnnrennrnneeneennenns 275,W Max. ar \J 54 vee
e LowPowerOperation ........c.cciiiiiiiniennennnn. 55mW/MHz Max. A6 E E A8
® Fast ACCESS ... cuviniieernnnneseerenncsrnnnnnss 120/200ns Max. asl3 A
® Industry Standard Pinout E 5_2—' _9
© SINGIE SUPPIY « v ennennenraneeeeneeaeeaeanaanaaeananns 5.0 Volt VCC aa[a] 21] W
* TTL Compatible A3 [5] 20] &
* Static Memory Cells : L A2 E : E A10
® High Output Drive A1 E E E
® On-Chip Address Latches 20 E : E bQ7
e Easy Microprocessor Interfacing . E

L. Do [9] 16] pas
Description

. ) pat [io) 15] pas

The HM-6516/883 is a CMOS 2048 x 8 Static Random Access Memory. Ex-
tremely low power operation is achieved by the use of complementary MOS DQ2 E 1__4] DQ4
design techniques. This low power is further enhanced by the use of synchro- GND @ E DQ3
nous circuit techniques that keep the active (operating) power low, which also

gives fast access times. The pinout of the HM-6516/883 is the popular 24 pin,

8-bit wide JEDEC standard which allows easy memory board layouts, flexible HM4-6516/883 (CERAMIC LCC)
TOP VIEW

enough to accomodate a variety of PROMs, RAMS, EPROMs, and ROMs.

The HM-6516/883 is ideally suited for use in microprocessor based systems.
The byte wide organization simplifies the memory array design, and keeps
operating power down to a minimum because only one device is enabled at a

time. The address latches allow very simple interfacing to recent generation A6
microprocessors which employ a multiplexed address/data bus. The conve- A5
nient output enable control also simplifies multiplexed bus interfacing by A4
allowing the data outputs to be controlled independent of the chip enable. A3
. . A2
Functional Diagram A
A0
at0 A Ne
A9 — 7 DQO
A8 —— LATCHED GATED 128 x 128
A7 —] ADDRESS ROW < MATRIX
A8 _ pECODER| ~ 128
as —1 A
A 7 10F8
I T R hhfedke p=-===--

GATED COLUMN
DECODER

A PIN DESCRIPTION
A A NC No Connect

L LATCHED ADDRESS I
REGISTER Ao - A10 Address Inputs
E

A3 A2 Al AO Chip Enable/Power Down
Vgg/GND | Ground
DQg-DQy | Dataln/Data Out

e

)

;

vCC Power (+5V)
w Write Enable
G Output Enable

Copyright © Harris Corporation 1989
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Specifications HVI-65716/883

Absolute Maximum Ratings Reliability Information
SupplyVoltage ..o voviieiiii e +7.0V  Thermal Resistance 0ja Oic
Input or Output Voltage Applied for all grades GND-0.3V to Ceramic DIPPackage .............. 480C/W 80C/W
VCC+0.3V Ceramic LCC Package ............. 669C/W 120C/W
Storage Temperature Range ................. -659C to +150°C  Maximum Package Power Dissipation at +1250C
JunctionTemperature .......ccovviiiiiiiiniiiiian, +1750C CeramicDIPPackage ....oocvvvviniiinnieninnnennnnnn 1w
Lead Temperature (Soldering 10 sec). . . +3000C CeramicLCCPackage . ...vovveinennnenennnnanennennn 0.75W
ESD Classification ..o, Class1 GateCount ..., 25953 Gates

CAUTION: Stresses above those listed in “Absolute Maximum Ratings' may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating Temperature Range ............... -550C 10 +1250C  InputHighVoltage ........ccovvviiiinnannnnnn... +2.4Vto VCC
Operating Supply Voltage ..............c.cooiit. 4.5Vt0 5.5V  Data Retention SupplyVoltage ..............cooo... 2.0Vto 4.5V
InputlowVoltage. .......o vt 0t0+0.8V InputRiseandFallTime .......ccvvviinieniiininnnnnn. 40ns Max

TABLE 1. HM-6516/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested. VCC = 5.0V £ 10% Unless Otherwise Specified

LIMITS
(NOTE 1) GROUPA
D.C. PARAMETERS | SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level VOH VCC =4.5V,10 =-1.0mA 1,2,3 -550C<TpA<+1250C | 24 - \
Qutput Voltage
Low Level VOL VCC =4.5V,10 =3.2mA 1,2,3 -550C < Tp < +125°C - 0.4 \
Output Voltage >
= w =
High Impedance oz VCC=G=55Y, 1,2,3 -550C < TA<+1250C | -1.0 1.0 pA g g
Output Leakage . VIO=GND orVCC © E
Current
Input Leakage Il VCC =5.5V,VI=GNDorVCC 1,2,3 -550C < Tpo <+1250C | -1.0 1.0, pA
Current .
Operating Supply ICcoP VCC =G = 5.5V, (Note 2), 1,2,3 -550C < TpA < +125°C - 10 mA
Current f=1MHz,VIi= GND or VCC
Standby Supply ICCSB1 |VCC =55V, HM-6516/883 1,2,3 -550C < Tp < +1250C - 100 pA
Current E=VCC-0.3V,10 =0mA
Vi=GND or VCC
VCC =55V, HM-6516B/883 1,2,3 -550C < Tp < +125°C - 50 pA
E =VCC-0.3V,10 = 0mA
VI=GND orVCC )
Data Retention ICCDR |VCC=20V, HM-6516/883 1,2,3 -550C < Tp <+125°C - 50 pA
Supply Current E =VCC -0.3V,10 = OmA
VIi=GND orVCC
VCC =20V, HM-6516B/883 1,2,3 -550C < Tp < +125°C - 25 pA
E=VCC-0.3V,10 = OmA
VI=GND or VCC
Functional Test FT VCC = 4.5V (Note 4) 7,8A, 8B -550C < Tp < +1250C - -

CAUTION: These devices are sensitive to electrostatic discharge. Proper IC handling procedures should be followed.
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Specifications HM-6516/883

TABLE 2. HM-6516/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Devices Guaranteed and 100% Tested. VCC = 5.0V = 10% Unless Otherwise Specified

D.C. (NOTES 1,5) GROUPA LTS
PARAMETERS |SYMBOL CONDITIONS SUBGROUPS| TEMPERATURE | mMIN | max [uniTs
Read/Write/ TELEL |VCC=45Vand5.5V HM-6516/883 | 9,10,11 |-550C<Ta<+1259C | 280 | - | ns
CycleTime VCC =45V and 55V HM-6516B/883| 9,10,11 |-559C<Tao<+1259C | 170 | - | ns
Address Access | TAVQV |VCC = 45Vand 5.5V HM-6516/883 | 9,10,11 |-550C <TA<+125C | - | 200 | ns
Time (Note ) I oG —25vand 5.5V HM-65166/883| 9, 10,11 |-550C <TA<+1250C | - | 120 | ns
Chip Enable TELQV |VCC=4.5Vand 5.5V HM-6516/883 | 9,10,11 |-559C<TA<+1259C| - | 200 | ns
Access Time VCC = 45V and 5.5V HM-6516B/883| 9,10,11 |-550C<TA<+125°C| - | 120 | ns
ChipSelection | TELWH |VCC=4.5Vand5.5V HM-6516/883 | 9,10,11 |[-550C<Ta<+1259C [ 200 [ - | ns
o End of Write VCC = 4.5V and 5.5V HM-6516B/883| 9,10,11 |-559C <TA<+1259C | 120 | - | ns
Write Enable TWLWH |VCC = 4.5Vand 5.5V HM-6516/883 | 9,10,11 |-550C<Ta<+1250C | 200 | - | ns
Pulse Width VCC = 4.5V and 5.5V HM-6516B/883| 9,10,11 |-559C <TA<+1259C | 120 | - | ns
Data Set-Up TDVWH |VCC = 4.5Vand 5.5V HM-6516/883 | 9,10,11 |-559C<TA<-+1259C | 80 | - | ns
Time VCC = 4.5V and 5.5V HM-6516B/883 50
Data Hold Time | TWHDX | VCC = 4.5V and 5.5V 9,10,11 |-5590C<Ta<+1250C| 10 | - | ns
Write Enable TWLEH |VCC =45V and 5.5V HM-6516/883 | 9,10,11 |-559C<TaA<+1259C | 200 | - | ns
Pulse Set-up Time VCC = 4.5V and 5.5V HM-65165/883 120
AddressSet-Up | TAVEL |VCC=4.5Vand5.5V 9,10,11 |-559C <Tp<+1259C | 0 = | ns
Time
‘Address Hold TELAX |VCC=45Vand5.5V HM-6516/883 | 9,10,11 |-550C<TA<+1250C| 50 | - | ns
Time VCC = 4.5V and 5.5V HM-65165/883 30
Chip Enable Pulse| TEHEL |VCC=4.5Vand 5.5V HM-6516/883 | 9,10,11 |-550C<TA<+1250C| 80 | - | ns
Positive Width VCC = 4.5V and 5.5V HM-65168/883| 9,10,11 |-550C <TA<+1259C| 50 | - | ns
Chip Enable Pulse| TELEH |VCC=4.5Vand5.5V HM-6516/883 | 9,10,11 |-550C<TA<-+1259C | 200 | - | ns
Negative Width VCC=4.5Vand 5.5V HM-65168/883| 9,10,11 |-550C <TA<+1250C | 120 | - | ns
NOTES: 1. All ve] d to Device G d.

2. Typical derating = SmA/MHz increase in ICCOP.

3. Shall be tested initially, and after any design changes.

4. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.

5. AC time < 5ns; input levels = OV to 3V; timing reference levels = 1.5V; output load = CL > 50pF and 1 TTL

equivalent load; and for CL > 50pF, CL < 300pF, access time are derated by 0.15ns/pF.
TAVQV = TELQV + TAVEL. :

2]
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Specifications HM-6516/883

TABLE 3. HM-6516/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

NOTES: 1. The parameters listed in table 3 are controlled via design or process parameters and are not directly tested. These parameters are
characterized upon initial design release and upon design changes which would affect these characteristics.

2. Applies to LCC device types only.

(NOTE 1) LIMITS
PARAMETERS |SYMBOL CONDITIONS NOTES TEMPERATURE MIN | MAX |UNITS
Input e} VCC = Open 1,2, Tp=+25°C - 8 pF
Capacitance Tp=+25°C,f=1MHz,
All Measurements Referenced
to Device GND
VCC = Open 1,3 Tp=+25°C - 12 | pF
Tp = +25°C, 1= 1MHz,
All Measurements Referenced
to Device GND
Input/Output Cl/O | VCC =Open 1,2 Ta=+25°C - 10 pF
Capacitance Tp=+25°C, f=1MHz,
All Measurements Referenced
to Device GND
VCC = Open 1,3 Tp=+25°C - 14 pF
Tp=+25°C,f=1MHz
All Measurements Referenced
to Device GND
Output Enable TGLQX |VCC=4.5Vand 5.5V 1 -550C <TA<+1250C | 10 - ns
To Output
Valid Time
Chip Enable TELQX [VCC=4.5Vand5.5V 1 -550C <TA<+125°C | 10 - ns
To Output
Valid Time - B
==
Chip Enable TEHQZ |VCC =4.5Vand 5.5V HM-6516/883 1 -550C <TA < +1250C - 80 ns 5 E
Output Disable =
Time VCC = 4.5V and 5.5V HM-65168/883 1 -559C<Tp<+125°C | - 50 ns
Output Disable TGHQZ |VCC =4.5Vand 5.5V HM-6516/883 1 -550C <Tp < +1250C - 80 ns
Time
VCC = 4.5V and 5.5V HM-6516B/883 1 -550C <Tp<+1250C | - 50 ns
Write Enable TWLQZ | VCC =4.5Vand 5.5V HM-6516/883 1 -550C <Tp < +125°C - 80 ns
Output Disable
Time VCC =4.5V and 5.5V HM-6516B/883 1 -559C < TA < +125°C - 50 ns
Output Enable TGLQV |VCC =4.5Vand 5.5V 1 -550C <Tp<+125°C | - 80 ns
Access Time

3. Applies to DIP device types only.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Intial Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10, 11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
Groups C&D Samples/5005 17,9
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Timing Waveforms
READ CYCLE HM-6516/883 and HM-65168/883

ADD

—|TEnaz}—
LI VALID DATA OUT
— TeLav— - JGHaZ [
5 ///////////A&\\\\\\\\k . AN
TGLOX
TIME ) 1} —-I - [} 4| ’ ? %
REFERENCE _i (IL : ! ! 1 :

The address information is latched in the on chip registers main high throughout the read cycle. After the data has
on the falling edge of E (T = 0), minimum address setup and  been read, E may return high (T = 3). This will force the out-
hold time requirements must be met. After the required hold  put buffers into a high impedance mode at time (T = 4). G is
time, the addresses may change state without affecting used to disable the output buffers when in a logical “1”
device operation. During time (T = 1), the outputs become state (T = -1, 0, 3, 4, 5). After (T ='4) time, the memory is
enabled but data is not valid until time (T = 2), W must re- ready for the next cycle.

WRITE CYCLE HM-6516/883 and HM-6516B/883

DTN LERLRRILRXII XXM,
A RS R BBV NEXT ADD
l TELEL
TEHEL TELEH i TEHEL —
E /‘/ ‘ N (
e—————TWLEH
f~— TWLWH —— <
w7 N / N
DN NN IONNNNN
TELWH TWHDX

CX XX XXX X ELSID

.o;o;o;o;o;o;o;o;o;"0‘0':;0'0‘0’0’0‘0'0’4’.'

LIELLIHHAN R REREIIIHIIARRARRS
DQ & teteteteteteteteleie g RIRRRRRAARRRRAIKKKK
G HIGH
TIME ) | ; L I | s
REFERENCE 1 0 1 2 3 4 5

The write cycle is initiated on the falling edge of E(T =0), write operation is terminated by the first rising edge of W(T
which latches the address information in the on chip regi- = 2)or E (T = 3). After the minimum E high time (TEHEL), the
sters. If a write cycle is to be performed where the outputis  next cycle may begin. If a series of consecutive write cycles
not to become active, G can be held high (inactive). TDVWH are to be performed, the W line may be held low until all de-
and TWHDX must be met for proper device operation re-  sired locations have been written. In this case, data setup
gardless of G. If E and G fall before W falls (read mode), a  and hold times must be referenced to the rising of E.
possible bus conflict may exist. If E rises |3_efore W rises, ref-

erence data setup and hold times to the E rising edge. The
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Test Load Circuit [ —————— -

out

*CL

|
l
l
l
I

1.5v t 1oL
*TEST HEAD
CAPACITANCE | EQUIVALENT CIRCUIT ]
Burn-In Circuits HM-6516/883 CERAMIC DIP _L—[>

A7 VY vee E——I—ovcc
A6 A8 [28}—mA— 11

A5

3332 3
® © O
|n"-|

A4

A9
w
A3 G [20—WA— Fo
10
E

-
o

A2 A
At

A0 Q7 [17—AA—
DQO DQs6 T_GI-—’VW—‘»
pat DQ5 [15—AM—— F2
pa2 paa[1al—MA—
GND pas{1g—a—!

-
»

i)

-
w

F2

==
={{o

]

HM-6516/883 CERAMIC LCC

[ vcec
F1 NC NC I

NOTES:

All resistors 47k 5%
FO = 100kHz * 10%
VCC = 5.5V = .5V
VIH = 4.5V + 10%
VIL = -0.2V - +0.4V
C = 0.01yF min
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HM-6516/883

Metallization Topology

DIE DIMENSIONS:
186.6'x 199.6 x 19 + 1mils
METALLIZATION:
Type: Si- Al
Thickness: 9kA - 13kA
GLASSIVATION:
Type: SiOp
Thickness: 7kA - 9kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
Ceramic LCC — 420°C (Max)
WORST CASE CURRENT DENSITY:
0.5 x 105 A/cm?2

Metallization Mask Layout

HM-6516/883
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HM-6516/883
Packaging?
24 PIN CERAMIC DIP
005 MIN —l;—
225 MAX T
015
1060 o
a25 | 5
180
.050*
065 + INCREASE MAX LIMIT BY .003 INCHES

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumi
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 10°C
Method: Furnace Seal

32 PAD CERAMIC LCC

MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-3

na

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION: Type A

PACKAGE SEAL:
Material: Gold/Tin (80%/20%)
Temperature: 3200C + 10°C
Method: Furnace Braze

oY)
b [
b1 [
0 =
...g-i% :I [: .540
b1 [ 560
— =t
:I .015 MIN E
CRSVN i ez
O0oonn
M sz
| .458 j__{ {_%
Lonnnonn |l

PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-12

NOTE: All Dimensions are Min
Max

, Dimensions are in inches.

1 Mil-M-38510 Compliant Materials, Finishes, and Dimensions.

3-89

CMOS
MEMORY




& HARRIS HM-6516

DESIGN INFORMATION
: 2K x 8 CMOS RAM

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design aid only. These characteristics are not 100% tested and no product guarantee is implied.

TYPICAL ICCDR vs Ty

vee = 2.0V
3 cc

I
< /
(%)
2
g -8
-
-9
-10
-1
-12-{ T T T T T T T T T
-55 -35 -15 5 25 45 65 85 105 125

Ta (0oC)
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& HARRIS HM-65162/883

2K x 8 Asynchronous

June 1989 CMOS Static RAM
Features Pinouts
e This Circuit is Processed in Accordance to Mil-Std-883 and is HM1-65162/883 (CERAMIC DIP)
Fully Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
L1227 70
® Fast Access Time /90ns Max A7 E \V E vee
e LowStandbyCurrent..........ccoiviiiiiiiieiiiinnn. 50pA Max 6 E 31 ns
e LowOperatingCurrent .............iiiiiiiiii... 70mA Max s E
e Data Retentionat2.0Volts................coooaenils 20pA Max

® TTL Compatible Inputs and Outputs

e JEDEC Approved Pinout (2716, 6116 Type)

e No Clocks or Strobes Required

e Wide Temperature Range.............c...... -550C to +1250C
e Equal Cycle and Access Time

e Single 5 Volt Supply

e Gated Inputs—No Pull-Up or Pull-Down Resistors Required

Description

The HM-65162/883 is a CMOS 2048 x 8 Static Random Access
Memory manufactured using the Harris Advanced SAJI V process. The
device utilizes asynchronous circuit design for fast cycle time and ease
of use. The pinout is the JEDEC 24 pin DIP, and 32 pad 8-bit wide
standard which allows easy memory board layouts flexible to
accommodate a variety of industry standard PROMs, RAMs, ROMs and
EPROMs. The HM-65162/883 is ideally suited for use in
microprocessor based systems with its 8-bit word length organization.
The convenient output enable also simplifies the bus interface by
allowing the data outputs to be controlled independent of the chip
enable. Gated inputs lower operating current and also eliminate the
need for pull-up or pull-down resistors.

Functional Diagram

Al

A4 4]
w[E
a2 6]
M [7]
Ao [8]
pQo [3]
par [io]
paz [i1]
GND [12]

o 5l 3

A10

bQz
DQs
DQ5s
DQ4
DQ3

E]=] ]S ] =B R]IRE]

HM4-65162/883 (CERAMIC LCC)
TOP VIEW

A2
A3 '
Al

A5

A8
A7

A
7
ROW ROW
DECODER

BUFFER Y

<] 128 X 128
128] MEMORY ARRAY

*128

AND DATA
INPUT / OUTPUT (X8)

|
V

[con.uw DECODER

4 44

s :D"—EED—I T

ADDRESS BUFFER

H

A8
A9
NC
w
G
A10
E
DQ7
DQ6
PIN NAMES
PIN DESCRIPTION
NC No Connect
AO0-A10 Address Input
E Chip Enable/Power Down
VSS/GND | Ground
DQO-DQ7 | Dataln/Data Out
VCC Power (+5V)
w Write Enable
G Output Enable

Copyright © Harris Corporation 1989
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Specifications HM-65162/883

Absolute Maximum Ratings Reliability Information
SUPPIYVORRGE <« v vvveeeeeernniaeiaennnareeennanaeeenen +7.0V  Thermal Resistance Bja 0ic
Input, Output or I/O Voltage Applied..... GND-0.3V to VCC+0.3V Ceramic DIP Package ........ . 480C/W  80C/W
Storage Temperature Range ................. -659C to +1500C Ceramic LCC Package 850C/W  400C/W
Lead Temperature (Soldering 10s€C)...ovuvrnunnnn ....+300°C Maximum Package Power Dissipation at +1250C -
JunctionTemperature .................... e, +1750C Ceramic DIP Package ......
Typical Derating Factor .. S5mA/MHz Increase in ICCOP Ceramic LCC Package X
ESD Classification .................. eeeeieeteeeeaeaen Class1 GateCount .......civviiiiiiiiiiiniieniinnnnns 26000 Gates
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op ! of this specification is not implied.
Operating Conditions
Operating Supply Voltage (VCC) ..4.5Vt05.5V  InputHighVoltage (VIH) ..............cooiiiine, . +2.2Vto VCC
Operating Temperature Range (Tp) .... -550C 10 +1250C  Data Retention Supply Voltage .. ...2.0Vio 4.5V
InputLow Voltage (VIL) . .....cvviiiiiininnnnnnss OVto+0.8V InputRiseandFallTimes ........ccvviiiiiinniniannn, 40ns Max
: TABLE 1. HM-65162/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
(NOTE 1) GROUP A LMITs .
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level Output VOH1 |VCC=4.5V,10=-1.0mA 1,2,3 -550C<TA<+1250C | 2.4 - Vv
Voltage
Low Level Output VoL VCC=4.5V,10 =4.0mA 1,2,3 -550C<TA<+1259C | - 04 \
Voltage
High Impedance Output 1oz VCC =5.5V,G =2.2V,orE=2.2V 1,2,3 -550C<TpA<+1250C | -1.0 | 10 pA
Leakage Current VI/O =GND orVCC .
Input Leakage Current " VCC = 5.5V, VI=GND or VCC 1,2,3 ~550C<TA<+1250C | -1.0 | 10 pA
Standby Supply ' ICCSB1 |VCC=5.5V,10=mA, 1,2,3 -550C<TA<+1250C | - 100 pA
Current E=VCC-0.3V )
Standby Supply Current | ICCSB |VCC=5.5V,10 =0mA, 1,2,3 -550C<TA<+1250C | - 8 mA
E=2.2V
Operating Supply ICCOP |VCC=5.5V, G = 5.5V, (Note 4), 1,2,8 -550C<TA<+125°C | - 70 | mA
Current f=1MHz,E=0.8V .
Enable Supply Current ICCEN |VCC=5.5V,10=0mA,E=0.8V 1,2,3 -550C<TA<+1250C - 70 mA
Data Retention ICCDR |VCC=2.0V,10=0mA, 1,2,3 -550C<TA<+1250C | - 40 pA
Supply Current E=VCC-0.3V
Functional Test FT VCC = 4.5V (Note 5) 7,8A,8B -550C<TpA<+1250C | - - -
TABLE 2. HM-65162/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested.
(NOTES 1, 2,3) GROUP A LIMITS
A.C. PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
Read/Write/Cycle Time TAVAX [VCC =4.5Vand 5.5V 9,10,11 -550C<TA<+1250C 90 - ns
Address Access Time TAVQV |VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C - 90 ns
Output Enable Access Time TGLQV |VCC=4.5Vand 5.5V 9,10, 11 -550C<TA<+1250C 65 ns
Chip Enable Access Time TELQV |VCC =4.5Vand 5.5V 9,10,11 | -550C<TA<+1250C - | s0 ns
Write Enable Read Setup Time | TWHAX |[VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+125°C 10 - ns
Address Setup Time TAVWL | VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 10 - ns
Chip Selection to End of Write | TELWH | VCC = 4.5V and 5.5V 9,10,11 -550C<TA<+125°C 55 - ns
Write Enable Pulse Setup Time | TWLEH |VCC =4.5V and 5.5V 9,10,11 -550C<TA<+125°C 55 - ns
Chip Enable Data Setup Time TDVEH | VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+125°C 30 - ns
Address Valid to End of Write TAVWH |VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+125°C 65 - ns
Write Enable Pulse Write TWLWH |VCC =4.5Vand 5.5V 9,10, 11 -550C<TA<+1250C 55 - ns
Data Setup Time TDVWH | VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 30 - ns
Data Hold Time TWHDX | VCC =4.5V and 5.5V 9,10, 11 ~-550C<TA<+1250C 15 - ns

CAUTION: These devices are sensitive to electronic disch Proper IC handli dures should be followed.
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TABLE 3. HM-65162/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C. (NOTE 6)

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES| TEMPERATURE MIN MAX | UNITS
Input Capacitance CIN VCC = Open, F = 1MHz, 6,8 +250C - 10 pF
All Measurements Referenced
To Device Grounds
VCC = Open, F = 1MHz, 6,9 +250C - 8 pF
All Measurements Referenced
To Device Grounds
I/0 Capacitance Ci/o VCC = Open, F = 1MHz, 6,8 +250C - 12 pF
All Measurements Referenced
To Device Grounds
VCC = Open, F = 1MHz, 6,9 +250C - 10 pF
All Measurements Referenced
To Device Grounds
Write Enable to TWLQZ | VCC =4.5Vand 5.5V 6 -550C < TA < +1250C - 50 ns
Outputin High Z
Write Enable High TWHQX | VCC =4.5Vand 5.5V 6 -550C < TA < +1250C o - ns
to Output ON
Chip Enable to TELQX | VCC=4.5Vand 5.5V 6 -550C < Ta < +1250C o - ns
Output ON
Output Enable to TGLQX | VCC=4.5Vand 5.5V 6 -550C < TA < +1259C 5 - ns
Output ON
Chip Enable High TEHQZ | VCC =4.5Vand 5.5V 6 -550C <Tp < +1250C - 50 ns
to Output ON
Output Disable to TGHQZ | VCC =4.5Vand 5.5V 6 ~-550C < Tp < +1250C - 40 ns
Outputin High Z
Output Hold from TAVQX | VCC =4.5Vand 5.5V 6 -550C < Tp <+1250C 5 - ns
Address Change
Output High Voltage VOH2 | VCC =4.5V,10 =-100pA 6 -550C < TA<+1250C| VCC - \"
-04V
NOTES: 1. All voltages referenced to device GND.

2. AC measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1 TTL equivalent load
and CL > 50pF; for CL > 50pF < 300pF, access times are derated 0.15ns/pF.

o0 s w

. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles.
. Typical derating = 5mA/MHz increase in ICCOP.
Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 40mA, VOH > 1.5V, and VOL < 1.5V.
The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized

upon initial design release and upon design changes which would affect these characteristics.

~N

This is a “typical” value and not a “maximum"” value.

8. Applies to DIP device types only.

©

Applies to LCC device types only.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -
Interim Test 100%/5004 1,7,9
PDA 100%/5004 1
Final Test 100%/5004 2,3,8A,8B,10, 11
Group A Samples/5004 |1,2,3,7,8A,88B,9, 10, 11
Groups C&D Samples/5005 17,9
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Specifications HM-65162B/883

Absolute Maximum Ratings o
+7.0V

SupplyVoltage . ...oonieeii i i
Input or Output Voltage Applied for all grades ...... GND -0.3V to
VCC+0.3V
Storage Temperature Range ................. -650C to +150°C
Lead Temperature (Soldering 10 sec). : +300°C
Junction Temperature ...........oooieiiiiiniiiiiiae. +175°C
Typical Derating Factor ............ 5mA/MHz Increase in ICCOP
ESD Classification .......cooeiiiiiiiiiiiiiiiiiiinann., Class 1

Reliability Information

Thermal Resistance ja Oic
CeramicDIP Package .............. 480C/W 80C/W
CeramicLCC Package ............. 850C/W 400C/W

Maximum Package Power Dissipation at +125°C :
Ceramic DIPPackage ... v vveiiiiiiinnnaiennnnannnn 1.0W
CeramicLCCPackage ........ccoviiiiiiiiniinnnnnnn. 0.58W

GateCount ......iiviiiiiiiiiiiii it 26000 Gates

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating Temperature Range (Ta) ~-550C to +125°C

Input High Voltage (VIH) ........eune.... T +2.2V10 VCC

Operating Supply Voltage (VCC)............. ..4.5Vt05.5V Data Retention SupplyVoltage ...................00 2.0Vto 4.5V
InputLow Voltage (VIL) .....covviiiiiiiiininnns, OVto +0.8V InputRiseandFallTimes ............coooviiiits 40ns (Max)
TABLE 1. HM65162B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
GROUP A LIMITS
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE . MIN MAX |UNITS
High Level Output VOH1 VCC =4.5V,10 =-1.0mA 1,2,3 ~550C <TA<+125°C | 2.4 ~ \
Voltage ) ’ )
Low Level Output VOL VCC =4.5V,10 =4.0mA 1,2,3 -550C < Tp < +125°C - 0.4 \"
Voltage -
High Impedance oz VCG = 5.5V,G =22V, 1,2,3 -550C <TA <+125°C | -1.0 1.0 pA
Output orE=22V
Leakage Current VI/O =GND orVCC .
Input Leakage 1} VCC =5.5V, 1,2,3 -550C <Tpo <+125°C | -1.0 1.0 pA
Current Vi=GND orVCC
Standby Supply ICCcsB1 !CC =5.5V,10 =0mA, 1,2,3 -550C < Ta < +125°C - 50 pA
Current E=VCC-0.3V
Standby Supply ICCSB |VCC=5.5V,10 =0mA, 1,2,3 -550C < Tp < +1250C - 8 mA
Current E=2.2V
Operating Supply ICCOP VCC = 5.5!, G = 5.5V, (Note 4), 1,2,3 -550C < TA < +125°C - 70 mA
Current f=1MHz,E=0.8V ’
Enable Supply ICCEN \_ICC =5.5V,10 =0mA, 1,2,3, -550C < Tp < +125°C - 70 mA
Current E=0.8V !
Data Retention ICCDR | VCC =2.0V,i0 =0mA, 1,2,3 -550C < TA<+1250C | - 20 pA
Supply Current E=VCC-0.3V
Functional Test FT VCC = 4.5V (Note 5) 7,8A,8B -550C < TA < +1250C - - -
TABLE 2. HM-65162B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
(NOTES 1,2,3) GROUPA LmiTs
A.C. PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX |UNITS
Read/Write/Cycle Time TAVAX VCC = 4.5V and 5.5V 9,10, 11 -550C < TA<+125°C | 70 - ns
Address Access Time TAVQV VCC = 4.5V and 5.5V 9,10, 11 -550C < TpA < +125°C - 70 ns
Output Enable Access Time TGLQV | VCC =4.5V and 5.5V 9,10, 11 -550C <Tp < +1250C - 50 ns
Chip Enable Access Time TELQV VCC = 4.5V and 5.5V 9,10, 11 -550C < Tp £ +125°C - 70 ns
Write Enable Read Setup Time TWHAX | VCC = 4.5V and 5.5V 9,10, 11 -550C < TA<+1259C | 10 - ns
Address Setup Time TAVWL VCC = 4.5V and 5.5V 9,10,11 -559C < TaA < +125°C 10 - ns
Chip Selection to End of Write TELWH VCC = 4.5V and 5.5V 9,10, 11 -550C <TpA<+1250C | 45 - ns
Write Enable Pulse Setup Time TWLEH VCC = 4.5V and 5.5V 9,10,11 -550C < TA < +1250C 40 - ns
Chip Enable Data Setup Time TDVEH |VCC =4.5V and 5.5V 9,10, 11 -550C < TA < +1250C | 30 - ns
Address Valid to End of Write TAVWH | VCC = 4.5V and 5.5V 9,10, 11 -550C < Tpo <+125°C | 50 - ns
Write Enable Pulse Write TWLWH [VCC = 4.5V and 5.5V 9,10, 11 -550C <Tp <+125°C | 40 - ns
Data Setup Time TDVWH VCC = 4.5V and 5.5V 9,10, 11 -550C < Tp < +1250°C 30 - ns
Data Hold Time TWHDX |VCC =4.5V and 5.5V 9,10, 11 -550C < TA<+1250C | 10 - ns

CAUTION: These devices are sensitive to electrostatic discharge. Proper i.C. handling procedures should be followed.
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Specifications HM-65162B/883

TABLE 3. HM-65162B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C. (NOTE 6)

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX | UNITS
Input Capacitance CIN VCC =Open, f=1MHz 6,8 +250C - 10 pF
All Measurements Referenced
to Device Ground
VCC =Open, f=1MHz, 6,9 +250C - 8 pF
All Measurements Refernced
to Device Ground
1/0 Capacitance Cl/0 VCC =Open, f=1MHz, 6,8 +250C - 12 pF
All Measurements Referenced
to Device Ground
VCC =Open, f=1MHz 6,9 +250C - 10 pF
All Measurements Referenced
to Device Ground
Write Enable to TWLQZ |VCC=4.5Vand5.5V 6 -550C <TA < +1250C - 40 ns
Outputin High Z .
Write Enable High TWHQX |VCC =4.5Vand5.5V 6 -550C < TA < +125°C (o} - ns
to Output ON
Chip Enable to TELQX |VCC=4.5Vand5.5V 6 -550C < TA < +125°C 5 - ns
Qutput ON
Output Enable to TGLAQX |VCC=4.5Vand5.5V 6 -550C < Ta <+1250C 5 - ns
Output ON
Chip Enable High TEHQZ |VCC=4.5Vand5.5V 6 -550C < Tp < +1250C - 35 ns ] E
to Output ON = E
=)
Output Disable to TGHQZ |VCC=4.5Vand5.5V 6 -550C <Tp <+1250C - 35 ns =
Outputin High Z
Output Hold from TAVQX |VCC=4.5Vand5.5V 6 -550C <Tp <+1250C 5 - ns
Address Change
Output High VOH2 VCC =4.5V,10 =-100pA 6 -550C <Tp <+1250C vcC - v
Voltage -0.4V

NOTES: 1. All voltages referenced to device GND.

2. AC measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1 TTL equivalent load
and CL > 50pF; for CL > 50pF < 300pF, access times are derated 0.15ns/pF.

. For timing waveforms, see Low Volitage Data Retention and Read/Write Cycles.

3

4. Typical derating = 5SmA/MHz increase in ICCOP.

5. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, [OH = -4.0mA, IOL = 4.0mA, VOH >1.5V, and VOL < 1.5V.
6

. The parameters listed in Table 3 are controlled via design or process parameters and are not direclly tested. These parameters are
characterized upon initial design release and upon design changes which would affect these characteristics.

~N

This is a “typical” value and not a “maximum” value.

8. Applies to DIP device types only.

©

Applies to LCC device types only.
TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,7,8A,88,10, 11
Group A Samples/5005 1,2,3,7,8A,88,9, 10, 11
Groups C &D Samples/5005 1,7,9
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Specifications HM-65162C/883

Absolute Maximum Ratings - Reliability Information
SUPPIYVORAGE + v v ve e enerineeeeeeraaaieeeeeaaninanans +7.0V  Thermal Resistance 6ja Oic
.Input or Output Voltage Applled forallgrades ...... GND -0.3Vto Ceramic DIP Package . 480C/W 80C/W
VCC+0.3V Ceramic LCC Package .......... .. 850C/W 400C/W
Storage Temperature Range ................. -659C to +150°C  Maximum Package Power Dissipation at +125°C
Lead Temperature (Soldering 10 S€C) . ..cvuueereeeennnnn +300°C CeramicDIPPackage .......ccovveienenennnnn. e 1.0W
JunctionTemperature ........ccoviiiiieiiieeiiiiianns +1750C Ceramic LCC Package e eteieeeasiiteiernaaas 0.58W
Typical Derating Factor ............ 5mA/MHz Increase in ICCOP  Gate Count ........ e ieeeeiieieeeiaseieeenans 26000 Gates
ESD Classification .......oovivieniiniiiieiiiiennnanan. Class 1
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Operating Conditions
Operating Temperature Range (TA) .......uene -550C to +1259C  Input HighVoltage (VIH) .....cvvvvniniinnnennnen. +2.2Vto VCC
Operating Supply Voltage (VCC).....c.covvvvnineinsnn 4.5Vt05.5V Data Retention Supply Voltage .... ..2.0Vto4.5vV
InputLowVoltage (VIL) ......ovivviiiineinnnns ...0Vto+0.8V InputRiseandFallTimes ........ccovvvvievnnnnnes 40ns (Max)
TABLE 1. HM-65162C/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
GROUPA LIMITS
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX JUNITS
High Level Output VOH1 VCC =4.5V,10 =-1.0mA 1,2,3 -550C <Tpo <+1250C | 24 - v
Voltage :
Low Level Output VoL VCC =4.5V,10 =4.0mA 1,2,3 -550C <Tp < +125°C - 0.4 \
Voltage
High Impedance oz VCC =55V, G=22V, . 1,2,3 -550C <TA <+125°C | -5.0 5.0 pA
Output orE=22V
Leakage Current VI/O =GND orVCC
Input Leakage ] VCC =5.5V, 1,2,3 -550C <TA<+125°C | -50 | 5.0 pA
Current VI=GNDorVCC
Standby Supply ICCSB1 | VCC =5.5V,10 =0mA, 1,2,3 -5650C <TA < +1250C - 900 pA
Current E=VCC-0.3V
Standby Supply ICCSB | VCC=5.5V,10 =0mA, 1,2,3 -550C <Tp < +1250C - 8 mA
Current E=2.2V
Operating Supply ICCOP | VCC=5.5Y, G =5.5V, (Note 4), 1,2,3 ~-550C < Tp < +1250C - 70 mA
Current f=1MHz,E=0.8V
Enable Supply ICCEN | VCC=5.5V,10 =0mA, 1,2,3, ~-550C < TA < +125°C - 70 mA
Current E=0.8V"’
Data Retention ICCDR | VCC =2.0V,10 =0mA, 1,2,3 -550C <TA<+125°C | - 300 pA
Supply Current E=VCC-0.3V
Functional Test FT VCC = 4.5V (Note 5) 7,8A,8B « |-550C <Tp <+125°C - - -
TABLE 2. HM-65162C/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
(NOTES 1,2,3) GROUPA LIMITS
A.C.PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
Read/Write/Cycle Time TAVAX | VCC =4.5Vand 5.5V 9,10, 11 -550C <TA<+1250C| 90 - ns
Address Access Time TAVQV | VCC =4.5V and 5.5V 9,10, 11 -5650C <TA<+1250C | - 20 ns
Output Enable Access Time TGLQV |VCC=4.5Vand 5.5V 9,10, 11 -550C < Tp < +1250C - ' 65 ns
Chip Enable Access Time TELQV |VCC =4.5V and 5.5V 9,10, 11 -550C < Ta < +125°C - 90 ns
Write Enable Read Setup Time TWHAX | VCC =4.5V and 5.5V 9,10, 11 -5659C < TA < +125°C 10 - ns
Address Setup Time TAVWL | VCC =4.5V and 5.5V 9,10, 11 -550C <Tpo<+125°C | 10 - ns
Chip Selection to End of Write TELWH |VCC =4.5V and 5.5V 9,10, 11 -550C <TA<+1250C| 55 - ns
Write Enable Pulse Setup Time | " TWLEH |VCC'=4.5V and 5.5V 9,10, 11 -650C < TA<+125°C | 55 - ns
Chip Enable Data Setup Time TDVEH |VCC =4.5V and 5.5V 9,10, 11 -5650C <TA<+1250C | 30 - ns
Address Valid to End of Write TAVWH | VCC =4.5V and 5.5V 9,10, 11 -550C < TA<+125°C | 65 - ns
Write Enable Pulse Write TWLWH | VCC =4.5V and 5.5V 9,10, 11 ~550C < TA <+125°C| 55 - ns
Data Setup Time TDVWH |VCC =4.5Vand 5.5V 9,10, 11 -650C < Tpo<+1250C | 30 - ns
Data Hold Time TWHDX |VCC=4.5Vand55V| 9,10,11 -550C <TA<+1250C | 15 - ns
CAUTION: These devices are sensitive to el ic discharge. Proper 1.C. handling p d should be followed.
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Specifications HM-65162C/883

TABLE 3. HM-65162C/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C. (NOTE 6)

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX | UNITS
Input Capacitance CIN VCC = Open, f = 1MHz 6,8 +250C - 10 pF
All Measurements Referenced
to Device Ground
VCC = Open, f = 1MHz, 6,9 +250C - 8 pF
All Measurements Refernced
to Device Ground
1/0 Capacitance Cl/0 VCC =Open, f = 1MHz, 6,8 +250C - 12 pF

All Measurements Referenced
to Device Ground

VCC =Open, f=1MHz 6,9 +250C - 10 pF
All Measurements Referenced
to Device Ground

Write Enable to TWLQZ |VCC=4.5Vand5.5V 6 -550C <TA < +1250C - 50 ns
Outputin High Z
Write Enable High TWHQX |VCC =4.5Vand5.5V 6 -550C < TpA < +125°C o - ns
to Output ON
Chip Enable to TELQX |VCC =4.5Vand5.5V 6 -550C < TA < +125°C 5 - ns
Output ON
Output Enable to TGLQX |VCC=4.5Vand5.5V 6 -550C < TA < +125°C 5 - ns
Output ON
>
Chip Enable High TEHQZ |VCC =4.5Vand5.5V 6 -550C < Tp < +125°C - 50 ns 4 3
to Output ON ==
i
Output Disable to TGHQZ |VCC=4.5Vand5.5V 6 -550C < Tp < +1250C - 40 ns
Output in High Z
Output Hold from TAVQX |VCC=4.5Vand5.5V 5} -550C < Tp < +1250C 5 - ns
Address Change
Output High VOH2 VCC =4.5V,10 =-100pA 6 -550C < TA < +1250C vcc - \
Voltage -0.4V

NOTES: 1. All voltages referenced to device GND.

2. AC t transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1 TTL equivalent load
and CL > 50pF; for CL > 50pF < 300pF, access times are derated 0.15ns/pF.

. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles.
. Typical derating = 5SmA/MHz increase in ICCOP.
. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 40mA, VOH >1.5V, and VOL < 1.5V.

(o B R A

. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are
characterized upon initial design release and upon design changes which would affect these characteristics.

~

. This is a “typical” value and not a “maximum" value.

8. Applies to DIP device types only.

©

. Applies to LCC device types only.
TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,7,8A,8B,10, 11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
Groups C &D Samples/5005 1,7,9
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HM-65162/883

Timing Waveforms

READ CYCLE
la————  TAVAX

— TAVQY —

D=

nooress X

X

ovsis

ANNNNNN

_ TGLQV | V“ TEHQZ —~

E R —t | V

£ N N\\eLex N
— TELQV TAVOX —am

Q —q —
fe— TELOX —

NOTE: W is High for a Read Cycle

Addresses must remain stable for the duration of the read
cycle. To read, G and E must be < VIL and W > VIH. The
output buffers can be controlled independently by G whileE
is low. To execute consecutive read cycles, E

may be tied low continuously until all desired locations are
accessed. When E is low, addresses must be driven by sta-
ble logic levels and must not be in the high impedance state.

WRITE CYCLE | TAVAX
ADDRESS )Q ><
f—— TELWH > THHAX
F e, LN
—— TAVWL —te— TWLWH
W T \:—— TWLEH — // //
WL —= — =+ TWHOX j@(
]
Padale! TOVEH f<—
OV TWHDX
-~ AW ————

NOTE: G is Low Throughout Write Cycle

To write, addresses must be stable, Elowand W falling low
for a period no shorter than TWLWH. Data in is
referenced with the raising edge of W, (TDVWH and
TWHDX). While addresses are changing, W must be high.
When W falls low, the 1/O pins are still in the output state for

a period of TWLQZ and input data of the opposite phase to
the outputs must not be applied, (Bus contention). If E tran-
sitions low simultaneously with the W line transitioning low
or after the W transition, the output will remain in a high im-
pedance state. G is held continuously low.
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HM-65162/883

Timing Waveforms (Continued)

WRITE CYCLE Il le—————— TAVAX 5

ADDRESS D( ) <

re——— TAVWH ——>

E_ZA/ TELWH _.M AN
TQ\‘* M

t~e— TAVWL —}e TWLWH -+

L y A4
BRSO

TDVEH _

0 RHRHRKBK JRRKRI>

TDVWH e—— TWHDX

m|

=
4
’

/4

In this write cycle G has control of the output after a period, TGHQZ. When W transitions high, the data in can change
TGHQZ. G switching the output to a high impedance state after TWHDX to complete the write cycle.
allows data in to be applied without bus contention after

CMOS
MEMORY

Low Voltage Data Retention

Harris CMOS RAMs are designed with battery backup in mind. Data retention voltage and supply current are guaranteed
over temperature. The following rules insure data retention:

1. Chip Enable (F:) must be held high during data 3. Inputs which are to be held high (e.g., E) must be kept
retention; within VCC - 0.3V to VCC + 0.3V. between VCC + 0.3V and 70% of VCC during the power

up and down transitions.
2.  On RAMs which have selects or output enables (e.g., S,

G), one of the selects or output enables should be held 4. The RAM can begin operation > 55ns after VCC
in the deselected state to keep the RAM outputs high reaches the minimum operating voltage (4.5 volts).
impedance, minimizing power dissipation.

DATA RETENTION TIMING

< DATA RETENTION -

MODE

VvCC E—N
4.5V

VCC > 2.0V AL asv

~<—>| > 55ns

j VCC - 0.3V TO VCC + 0.3V
/>\ CC - 0.3V TO VCC + 0.3 7/

mi
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HM-65162/883

Test Circuit

buT

*CL

*TEST HEAD
CAPACITANCE,
INCLUDES
STRAY AND JIG
CAPACITANCE

| EQUIVALENT CIRCUIT l

Burn-In Circuits
HM-65162/883 CERAMIC DIP

vCcC

F10 AT 5a]-VCC

3
>
Cd

3
[

3333
ES

L

@L»vw-nn

affo][~][=
S
N
E
©
b
o (2]

HM-65162/883 CERAMIC LCC

R 72 2
F2 A5 6w~ F2

Fz-’V‘N—DﬂE

n
N

3

]
=
=
H

E
8

)

4.5V
VIN

NOTES:

All Resistors 47k2, 5%

FO = 100kHz £10%
F1=F0+2,F2=F1+2,
F3=F2+2,...FI3=F12+2
VCC = 55V, £0.5V

C = 0.01yF (Min)

VIH = 4.5V £10%

VIL = -0.2V to +0.4V

wd] LTI

NOTES:

VCC = 5.5V +0.5V

VIH = 4.5V £10%

VIL = -0.2V to +0.4V
Fi=F0+2,F2=F1+2,

F3=F2+2,...FI3=F12+2
FO = 100kHz +10%

All Resistors 47k, 5%

C = 0.01yF (Min)
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HM-65162/883

Metal Topology

DIE DIMENSIONS:
186.2 x 200.1 x 19 £1 mils
METALLIZATION:
Type: Silicon - Aluminum
Thickness: 11kA + 2
GLASSIVATION:
Type: SiO2
Thickness: 8KA + 1k&
DIE ATTACH:
Material: Gold - Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°C (Max)
Ceramic LCC — 420°C (Max)
WORST CASE CURRENT DENSITY:
1.7 x 105 A/cm2

Metallization Mask Layout
) HM-65162/883

A3

CRELEL L : E-AIE AR

CMOS
MEMORY

DQO DQ1 DQ2 GND DQ3 DQ4 DQ5 DQ6
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HM-65762/883

Packaging t
24 PIN CERAMIC DIP
1.240
1.270 150 515
005 MIN —]}=— I -180 [~ %%
= ] I ]

.050*
.065

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 100C
Method: Furnace Seal

w .150 MIN
.098 MAX

.100 .015
BsC

* INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-3

32 PAD CERAMIC LCC

003 .075

0157 [ “os5

futl UJU Ny

P (-

b [
£ =
"=TE g, =

.560
1
g>015 MIN é
Rl AN o Lo
AERERERERER
r
I ::;Z 0 .064

(oo

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION: Type A

PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 320°C + 10°C
Method: Furnace Braze

PACKAGE MATERIAL: Multilayer- Ceramic, 90% Alumina

oo

074
.088

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-12

" . Min " - P
NOTE: All Dimensions are , Dimensions are in inches.
! Max

1Mil-M-38510 C Materials, Finishes, and Dii
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& HARRIS HM-65162

DESIGN INFORMATION 2K x 8 Asynchronous
CMOS Static RAM

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design information only. No guarantee is implied.

TYPICAL ICCDR vs. T

veg=2.0V
-3
4
5 (4,/ I
-6
§ 3 ]
)
= /
g 8 >
-
-9 >
g
- u
10 o =
-1
'12 T T T T T T T . T
-55 -35 -15 5 25 45 65 85 105 125
TaloC)
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@ HARRIS HM-65262/883

16K x 1 Asynchronous

June 1989 CMOS Static RAM
Features ' Pinouts
e This Circuit is Processed in Accordance to Mil-Std-883 and is HM1-65262/883 (CERAMIC DIP)
Fully Conformant Under the Provisions of Paragraph 1.2.1. TOP VIEW
® FastAccess Time.......cccveiinniinnninannennns 70/85ns Max v,
e lowStandbyCurrent..........cociiiiiiiiiiiinnn.. 50uA Max A0 E i_o_l vCC
e LowOperatingCurrent .........cccviiiiiinnnnnne. 50mA Max
Al
o Data Retentionat2.0Volts.........c.ccciviiiininns 20uA Max Al E E 8
e TTL Compatible Inputs and Outputs A2 E E‘ A12
e JEDEC Approved Pinout a3z 171 A11
* No Clocks or Strobes Required E :I
e Temperature Range ............oeeuevennnans -550C to +125°C A4 E : E A10
® Equal Cycle and Access Time A5 E El A9
* Single 5 Volt Supply
e Gated Inputs-No Pull-Up or Pull-Down Resistors Required AB E ' E A8
a[z] i3] A7
Description W [3] ] o
The HM-65262/883 is a CMOS 16384 x 1 bit Static Random Access GND IT_E E E
Memory manufactured using the Harris Advanced SAJI V process. The i

device utilizes asynchronous circuit design for fast cycle times and
ease of use. The HM-65262/883 is available in both JEDEC standard
20 pin, 0.300 inch wide DIP and 20 pad LCC packages, providing high
board-level packing density. Gated inputs lower standby current, and HM4-65262/883 (CERAMIC LCC)
also elminate the need for pull-up or pull-down resistors. TOP VIEW

The HM-65262/883, a full CMOS RAM, utilizes an array of six transistor
(6T) memory cells for the most stable and lowest possible standby sup-
ply current over the full military temperature range. In addition to this,
the high stability of the 6T RAM cell provides excellent protection

. against soft errors due to noise and alpha patrticles. This stability also
improves the radiation tolerance of the RAM over that of four transistor
(4T) devices.

Functional Diagram

oS
At O0—— A

a2 ' ROW ] row | <] wmEMORY ARRAY
A3 O—— ' ADDRESS DECODER 128X 128

A O ' BUFFER | & |(1 OF 128)| 128

A12 00— | <}

mao_-_D_ 7

128

[P — oa PIN DESCRIPTION
AND 1 /O CIRCUITRY
n x AO-A13 | AddressInput
E °—>——D°———D_ E Chip Enable/Power Down
COLUMN
ADDRESS BUFFERS Q Data Out
D Dataln
w o_—:)DO_q:) VSS/GND | Ground
g ; _____ VCC Power (+5V)
w Write Enable

Copyright © Harris Corporation 1989
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Specifications HM-65262/883

Absolute Maximum Ratings Reliability Information
SUPPIYVOIEGE « e e et et eeee et iieeeeeeerneiananas +7.0V  Thermal Resistance Oja 0ic
Input or Output Voltage Applied for all grades ....... GND-0.3Vto CeramicDIPPackage ...........cocout 660C/W  130C/W
VCC+0.3V CeramicLCC Package ..........co.c.u. 850C/W  400C/W
Storage Temperature Range ................. -650C to +1500C  Maximum Package Power Dissipation at +1250C
Lead Temperature (Soldering 10 sec) CeramicDIPPackage ........coovviiiiiiiiiiiinnane, 0.75W
JunctionTemperature .......ccooviiiiiieiiinniieiinnns CeramicLCC Package .....vovveeiiinvnennenennnanns 0.58W
Typical Derating Factor . .. BmA/MHzIncreaseinICCOP GateCount ..........cciiiiiiiiiiiiinnnnnnnnn. 26256 Gates
ESD Classification ........cooiiiiiiiiiiiiiiiiiiinnn, Class 1
CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Operating Conditions
Operating Supply Voltage (VCC)......ovvvvviiiennn 4.5Vt05.5V  Input High Voltage (VIH) ..... ... +2.2VtoVCC
Operating Temperature Range (Tp) . . -550C to +1250C  Data Retention Supply Voltage ...2.0Vto 4.5V
InputLowVoltage (VIL) .....oovviiiiiiiiniiae., OVto+0.8V InputRiseandFallTime ..........coviiuiiiinniiannns 40ns Max
. TABLE 1. HM-65262/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested
(NOTE 1) GROUPA HmITs
D.C. PARAMETER SYMBOL CONDITIONS SUBGROUPS | TEMPERATURE MIN | MAX PNITS
High Level Output Voltage | VOH1 | VCC=4.5V,10 =-4.0mA 1,2,3 -550C<TA<+1250C | 2.4 - v
Low Level Output Voltage VoL VCC=4.5V,10=8.0mA 1,23 -550C<Tp<+125°C - 04 v
High Impedance Output 10Z VCC =55V,E=55V, 1,2,3 -550C<Ta<+1250C | -1.0 | 1.0 uA
Leakage Current VO =GNDorVCC
Input Leakage Current 1] VCC =5.5V,VI=GND or VCC 1,2,3 -550C<Tp<+125°C | -1.0 1.0 RA
Standby Supply ICCSB1 | VCC =5.5V,10 =0mA, 1,2,3 -550C<TA<+125°C - 50 nA
Current E=VCC-0.3V
Standby Supply Current ICCSB | VCC =55V,10 =0mA,E = 2.2V 1,2,3 -550C<Ta<+1250C - 5 mA
Operating Supply ICCOP | VCC =5.5V,(Note 4), 1,2,3 -550C<Ta<+1250C - 50 mA
Current f=1MHz,E=0.8V ’
Data Retention ICCDR !CC =2.0V,10 =0mA, 1,2,3 -550C<Tp<+1250C - 20 HA
Supply Current E=VCC-0.3V
Enable Supply Current ICCEN |VCC=55V,I0= OmA,E =0.8V 1,2,38 -550C<TA<+1250C - 50 mA
Functional Test FT VCC = 4.5V (Note 5) 7,8A,8B -550C<TA<+1250C - - -
TABLE 2. HM-65262/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested.
(NOTES 1,2, 3) GROUP A LIMITS
A.C.PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX |UNITS
Read/Write/Cycle Time (1) TAVAX |VCC=4.5Vand 5.5V 9,10, 11 -550C<TA<+1250C 85 - ns
Address Access Time (2) TAVQV | VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C - 85 ns
Chip Enable to End of Write (3)TELWH | VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C 65 - ns
Chip Enable Access Time (4) TELQV |VCC =4.5Vand 5.5V 9,10, 11 -550C<Tp<+1250C - 85 ns
Address Hold Time (5) TWHAX | VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+125°C [} - ns
Address Setup Time (6) TAVWL |VCC =4.5V and 5.5V 9,10, 11 -550C<Tp<+1250C [¢] - ns
Address Valid to End of Write (7) TAVWH | VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C 65 - ns
Address Setup Time (8) TAVEL |VCC=4.5Vand5.5V . 9,10, 11 -550C<TA<+1250C o] - ns
Address Hold Time (9) TEHAX |VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C o] - ns
Address Valid to End of Write (10) TAVEH | VCC = 4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 65 - ns
Write Enable Pulse Write (11) TWLWH | VCC = 4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 45 - ns
Data Setup Time (12) TDVWH | VCC = 4.5V and 5.5V 9,10, 11 -550C<Ta<+1250C 35 - ns
Data Hold Time (13) TWHDX | VCC = 4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C [o] - ms
Enable Pulse Width (14) TELEH | VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C 65 - ns
Write to End of Write (15) TWLEH | VCC = 4.5V and 5.5V 9,10, 11 ~550C<Ta<+1250C 45 - ns
Data Setup Time (16) TDVEH | VCC = 4.5V and 5.5V 9,10, 11 -550C<TaA<+125°C 35 - ns
Data Hold Time (17) TEHDX | VCC = 4.5V and 5.5V 9,10, 11 -550C<Ta<+1250C [o] - ns

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
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Specifications HM-65262/883

TABLE 3. HM-65262/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C. (NOTE 6)

LIMITS
PARAMETERS - SYMBOL CONDITIONS NOTES| TEMPERATURE MIN MAX | UNITS
Input.Capacitance CIN VCC = Open, f = 1MHz, 6,7 Ta=+250C - 10 pF
All Measurements Referenced
To Device Grounds
VCC = Open, f = 1MHz, 6,8 Ta=+25°C - 6 pF .
All Measurements Referenced
To Device Grounds
Output Capacitance coO VCC = Open, f = 1MHz, 6,7 Ta = +25°C - 12 pF
All Measurements Referenced
To Device Grounds
VCC = Open, f=1MHz, 6,8 Ta=+250C - 8 pF
All Measurements Referenced .
To Device Grounds
Write Enable to (18) TWLQZ | VCC=4.5V and 5.5V 6 -550C < TA < +1250C - 40 ns
Outputin High Z
Write Enable High (19) TWHQX | VCC = 4.5V and 5.5V 6 -550C < TA <+125°C 0o - ns
to Output ON
Chip Enable to (20) TELQX | VCC = 4.5V and 5.5V 6 -550C < TA < +125°C 5 - ns
Output ON
Output Enable High | (21) TEHQZ | VCC = 4.5V and 5.5V 6 -550C < TA < +125°C - 40 ns
to Outputin High Z
Chip Disable to (22) TEHQX | VCC =4.5V and 5.5V 6 -550C < Tp < +1250C 5 - ns
Output Hold Time
Address Invalid (23) TAXQX | VCC = 4.5V and 5.5V 6 -550C < Tp < +1250C 5 - ns
Output Hold Time
High Level VOH2 VCC =4.5V,10 =-100pA [} -550C < TA<+125°C| VCC - v
Output Voltage -0.4V
.NOTES: 1. All voltages referenced to device GND. Negative undershoots to a minimum of -0.3V are allowed with a maximum of 50ns pulse width.

N

and CL > 50pF; for CL > 50pF, access times are derated 0.15ns/pF.

. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles.

. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.

3.
4. Typical derating = 5SmA/MHz increase in ICCOP.
5.
6.

AC measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; outputload = 1 TTL equivalent load

. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. The;e parameters are characterized
upon initial design release and upon design changes which would affect these characteristics.

7. Applies to DIP device types only.

8. Applies to LCC device types only.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -
Interim Test 100%/5004 1,7,9
PDA 100%/5004 1
Final Test 100%/5004 2,3,8A,8B,10, 11
Group A Samples/5005° |1,2,83,7,8A,8B,9, 10, 11
GroupsC&D Samples/5005 1,7,9
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Specifications HM-65262B/883

Absolute Maximum Ratings Reliability Information

SUPPIYVORAGE + v et veteeeeenieeeeeaeaeeaaeennnnnns +7.0V  Thermal Resistance Oja 0ic

Input or Output Voltage Applied for allgrades ........... -0.3Vto CeramicDIPPackage ............cevee 669C/W  13°C/wW
VCC+0.3V Ceramic LCC Package 850C/W  400C/W

Storage Temperature Range ................. -650C to +150°C  Maximum Package Power Dissipation at +125°C

Lead Temperature (Soldering 10S€C). ... ccvvviieennnnn. +300°C CeramicDIPPackage ......covveviiviniinieiennanne. 0.75W

Junction Temperature ..........coviiiiiiiiiiiiiiiia, +1750C CeramicLCCPackage .......coviuiiiiniiinnininennnes 0.58W

Typical Derating Factor . . 5mA/MHzIncreasein ICCOP GateCount .......ccoiiiiiiiiiiiiiiinneennnnnns 26256 Gates
ESD Classification .......coiviiiiiiieiiiiiiiiinnnnn., Class 1

CAUTION: Stresses above those listed in “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the ‘operational sections of this specification is not implied.

Operating Conditions

Operating Supply Voltage (VCC)......covuvivvinnnn. 4.5Vt05.5V  InputHighVoltage(VIH) .......coviiiiiiiiieat, +2.2VtoVCC
Operating Temperature Range (Tp) -550C to +1259C  Data Retention Supply Voltage ..2.0Vto 4.5V
Input Low Voltage (VIL) . ...ccvvviiiiiinieinnnnenns OVto +0.8V InputRiseandFallTime .......ccoiiiiiiiniiiniinnnnen 40ns Max

TABLE 1. HM-65262B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested

(NOTE 1) GROUPA HmiTs
D.C. PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level Output Voltage VOH1 VCC =4.5V,10 =-4.0mA 1,2,3 -550C<Tp<+125°C 2.4 - v
Low Level Output Voltage voL VCC=4.5V,10 =8.0mA 1,2,3 -550C<Tp<+125°C - 0.4 v
High Impedance Output 10z VCC =55V,E=55V, 1,2,3 -550C<Tp<+125°C | <10 | 1.0 HA
Leakage Current VO =GNDorVCC
Input Leakage Current I VCC =5.5V,VI=GND or VCC 1,2,8 -550C<Tp<+1259C | -1.0 1.0 HA
Standby Supply ICCSB1 | VCC =5.5V,10 =0maA, 1,2,3 -550C<Tp<+1250C - 50 BA
Current _ E=VCC-0.3V
Standby Supply Current ICCSB |vCC=55V,10=0mA E=2.2V 1,2,3 -550C<Tp<+1250C - 5 mA
Operating Supply ICCOP | VCC =5.5V,(Note 4), 1,2,3 -550C<TA<+125°C - 50 mA
Current f=1MHz,E=0.8V
Data Retention ICCDR 100 =2.0V,10 =0mA, 1,2,3 ~550C<Ta<+125°C - 20 HA
Supply Current E=VCC-0.3V
Enable Supply Current ICCEN |VCC=5.5V,10 =0mA,E=0.8V 1,2,3 -550C<TA<+1250C - 50 mA
Functional Test FT VCC = 4.5V (Note 5) 7,8A,8B ~550C<Tp<+1250C - - -
TABLE 2. HM-65262B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guaranteed and 100% Tested.
(NOTES 1,2, 3) GROUPA LIMITS
A.C.PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX |UNITS
Read/Write/Cycle Time (1) TAVAX |vCC=4.5vand 5.5v 9,10, 11 -550C<Tp<+1250C 70 - ns
Address Access Time (2) TAVQV |VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C - 70 ns
Chip Enable to End of Write (3)TELWH | VCC =4.5V and 5.5V 9,10, 11 -550C<Tp<+1250C 55 - ns
Chip Enable Access Time (4)TELQV [VCC =4.5Vand 5.5V 9,10, 11 -550C<TA<+1250C - 70 ns
Address Hold Time (5) TWHAX |VCC = 4.5V and 5.5V 9,10, 11 -550C<Ta<+1250C o] - ns
Address Setup Time (6) TAVWL |VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C o] - ns
Address Valid to End of Write (7) TAVWH [VCC =4.5V and 5.5V 9,10, 11 -550C<Ta<+1250C 55 - ns
Address Setup Time (8) TAVEL |VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C o] - ns
Address Hold Time (9) TEHAX |VCC =4.5Vand 5.5V 9,10, 11 ~550C<TA<+1250C o - ns
Address Valid to End of Write (10) TAVEH | VCC = 4.5V and 5.5V 9,10, 11 -550C<Tp<+125°C 55 - ns
Write Enable Pulse Write (11) TWLWH | VCC = 4.5V and 5.5V 9,10, 11 -550C<Ta<+125°C 40 - ns
Data Setup Time (12) TDVWH | VCC = 4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 30 - ns
Data Hold Time (13) TWHDX | VCC = 4.5V and 5.5V 9,10, 11 —55°C§TA5+125°C o] - ms
Enable Pulse Width (14) TELEH |VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 55 - ns
Write to End of Write (15) TWLEH | VCC = 4.5V and 5.5V 9,10, 11 -550C<TA<+125°C 40 - ns
Data Setup Time (16) TDVEH | VCC =4.5V and 5.5V 9,10, 11 -550C<TA<+1250C 30 - ns
Data Hold Time (17) TEHDX |VCC = 4.5V and 5.5V 9,10, 11 -550C<Tp<+125°C o - ns

CAUTION: These devices are sensitive to electronic di: ge. Proper IC handling procedures should be followed.
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Specifications HM-65262B/883

TABLE 3. HM-65262B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS, A.C. AND D.C. (NOTE 6)

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES| TEMPERATURE MIN MAX | UNITS
Input Capacitance CIN VCC = Open, f= 1MHz, 6,7 TA=+250C - 8 pF
All Measurements Referenced
To Device Grounds
VCC = Open, f= 1MHz, 6,8 TA=+25°C - 6 pF
All Measurements Referenced
To Device Grounds
I/O Capacitance Cl/o VCC = Open, f = 1MHz, 6,7 TA=+250°C - 10 pF
All Measurements Referenced
To Device Grounds
VCC = Open, f = 1MHz, 6,8 Ta=+250°C - 8 pF
All Measurements Referenced
To Device Grounds
Write Enable to (18) TWLQZ | VCC = 4.5V and 5.5V 6 -550C <TA < +1250C - 40 ns
Output in High Z
Write Enable High (19) TWHQX | VCC = 4.5V and 5.5V - 6 -550C < TA < +125°C o] - ns
to Output ON
Chip Enable to (20) TELQX | VCC=4.5V and 5.5V 6 -550C < TA < +125°C 5 - ns
Output ON
Output Enable High | (21) TEHQZ | VCC = 4.5V and 5.5V 6 -550C < TA < +125°C - 40 ns
to Outputin High Z
Chip Disable to (22) TEHQX | VCC = 4.5V and 5.5V 6 ~-550C <TA <+1250C 5 - ns
Output Hold Time :
Address Invalid (23) TAXQX | VCC = 4.5V and 5.5V 6 ~550C < Tp < +125°C 5 - ns
Output Hold Time
High Level VOH2 VCC = 4.5V, 10 = -100pA 6 -550C < Tpo<+125°C| VCC - v
Output Voltage -0.4V
NOTES: 1. All voltages referenced to device GND. Negati dershoots to a mini of -0.3V are allowed with a maximum of 50ns pulse width.
2. AC measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1 TTL equwalenl load
and CL > S50pF; for CL > 50pF, access times are derated 0.15ns/pF.
3. For timing waveforms, see Low Voltage Data Retention and Read/Write Cycles.
4. Typical deraling = 5mA/MHz increase in ICCOP.
5. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.
6. The parameters listed in Table 3 are controlled via design or process parameters and are not dlreclly tested. These parameters are characlenzed
upon initial design release and upon design changes whnch would affect these characlensllcs
7. Applies to DIP device types only.
8. Applies to LCC device types only.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -
Interim Test 100%/5004 1,7,9
PDA 100%/5004 1
Final Test 100%/5004 2,3,8A,88B,10, 11
Group A Samples/5005 |1,2,8,7,8A,8B,9, 10, 11
GroupsC &D Samples/5005 - 1,7,9
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Timing Waveforms
READ CYCLE 1: CONTROLLED BY E

| |

A X XXXHK » O XXX XX
“
TELQV

E

b K @)

(20 F ﬂ——TEHﬂZ—»
TELOX @
TEHOX —{  fe—

| KX XX K R XXX XX

NOTE: Wis high for entire cycle and D is ignored. Address is stable by the
time E goes low and remains valid until E goes high.

READ CYCLE 2: CONTROLLED BY ADDRESS
1)

r TAVAX i
A X
(@
TAVQV

_ I
E 3‘ 7[ / e L x
TELOX TEHQZ =X=]
3
TAXQX (23) =

CQUUR XX AKX AIKIXRAIXRXHK X XXX XD

NOTE: Wis high for the entire cycle and D is ignored. E is stable prior to A
becoming valid and after A becomes invalid.

WRITE CYCLE 1: CONTROLLED BY W (LATE WRITE)

(U]

{—- TAVAX
1
A XK K
TAVWH (1) L-—rwm\x ©
E TELWH ) .
~
RN £
©) @)
TAVWL (1) TEHQZ —=]
—|  f— TWLWH
w
AN\\¥ y
(12) 13)
|<a— TOVWH — | TWHDX
B XX KX X) < OO XXX
ft———— TWLQZ (18)—3{
(19)
—-—‘ TELQX (20) TWHOX
a —

NOTE: In this mogg; Erifgs after W. The address must remain stable when-
ever both E and W are low.
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Timing Waveforms (Continued)

WRITE CYCLE 2: CONTROLLED BY E (EARLY WRITE)

)
. TAVAX

I ;
A XK XK

® "—-— TAVEH (10) ] I-—TEHAX (1))

_ TAVEL i {-etf———— TELEH (18)
Em— s
¢ w,
. (15)
TWLEH
w = i
AONRNN V. fj )
- free—— TWHOX
TOVEH ] [ty]
TEHDX
D XXX KX X KX XXX OOKRX
T
(20)
TELQX

TWLOZ (1) TEHOZ 1)

NOTE: In this mode, w rises _anerE. If W falls before E by a time exceeding TWLQZ (Max) TELQX
(Min), and rises after E by a time exceeding TEHQZ (Max)-TWHQZ (Min), then Q will remain
in the high impedance state throughout the cycle.

Low Voltage Data Retention

Harris CMOS RAMs are designed with battery backup in mind. Data retention voltage and supply current are guaranteed
over temperature. The following rules insure data retention:

1. Chip Enable (E) must be held high during data retention; 3. Inputs which are to be held high (e.g., E) must be kept
within VCC to VCC + 0.3V. between VCC + 0.3V and 70% of VCC during the power

2. On RAMs which have selects or output enables (e.g., S, up and down transitions.

G), one of the selects or output enables should be heldin 4. The RAM can begin operation > 55ns after VCC reaches
the deselected state to keep the RAM outputs high the minimum operating voltage (4.5 volts).
impedance, minimizing power dissipation.

DATA RETENTION TIMING

DATA RETENTION >

MODE

VCC —_—
4.5V

< vCeC > 2.0V A asv

> > 55ns

ml

- 0. v .
/>.\ VCC - 0.3V TO VCC + 0.3V 7/
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Test Cjircuit

DUT

15v (}) 1oL

*TEST HEAD i
CAPACITANCE, |
INCLUDES
STRAY AND JIG
CAPACITANCE l EQUIVALENT CIRCUIT

|
|
|
|
*cL |
l
|
|
|
|

Burn-In Circuits
HM-65262/883 CERAMIC DIP HM-65262/883 CERAMIC LCC

\J
F3 -'VW——'AO

Al
A

-

U
2|3 |8
IR

>
[0

CMOS
MEMORY

833

ARN

[0}
S
5

m
-

NOTES: NOTES:

All Resistors 47k, 5% . VCC = 5.5V +0.5V

FO = 100kHz £10% VIH = 4.5V £10%

F1 =F0 + 2, VIL = -0.2V to +0.4V
F2=F1+2,... FI6 =F15+2 F1=F0+2,F2=F1+2,
VCC = 5.5V, 0.5V F3=F2+2,...FI3=F12+ 2
VIH = 4.5V +10% FO = 100kHz £10%

VIL = -0.2V to +0.4V All Resistors 47k,

C = 0.01yF (Min) . C = 0.01yF (Min)
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HM-65262/883

Metal Topology

DIE DIMENSIONS:
186.2 x 200.1 x 19 1 mils
METALLIZATION:
Type: Silicon - Aluminum
Thickness: 11kA + 2kA& "
GLASSIVATION:
Type: SiO2
Thickness: 8kA + 1kA
DIE ATTACH:
Material: Gold - Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Ceramic LCC — 420°C (Max)
WORST CASE CURRENT DENSITY:
1.2 x 105 A/cm2

Metallization Mask Layout
HM-65252/883

A13 A12
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HM-65262/883

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C + 100C
Method: Furnace Seal

20 PAD CERAMIC LCC

Packaging?
20 PIN CERAMIC DIP
.940
.970 _ 140 .285
-005 MIN ~{}— 170 .305
T ! —]
.200 MAX i
—t
015 | 150 MIN =300
.060 t -320 o
125 | -080 MAX ~J] .008 * 15
180 . 100 015
.016 AN
.023
.050*
065 + INCREASE MAX LIMIT BY .003 INCHES

MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-8

Lopnnn |

.003 .075
015 [ “oss
.. [TUT[oD
e e
022 [ 5— .E_‘. 342
028 m—E = 358
045 > 1 [ oso
0557} T 07 /N {4 “ssc
REANAIANS
342
358 063

_t [

073
.089

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION: Type A
PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 3200C + 10°C
Method: Furnace Braze

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C~2

. " Min " " -
NOTE: All Dimensions are ,» Dimensions are in inches.
ﬁax
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& HARRIS HM-65262

DESIGN INFORMATION ‘ 16K x 1 Asynchronous
CMOS Static RAM

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design information only. No guarantee is implied. ‘

TYPICAL ICCDR vs. Tp

Vee=2.0v

-3

5 "4
I - /

LOGIC (Lgg/ (1A)

-65 -35 -15 5 25 .45 65 85 105 125
Ta (oC)
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HM-65642/883

8K x 8 Asynchronous
CMOS Static RAM

Features

Paragraph 1.2.1.
e Full CMOS Design
e Six Transistor Memory Cell

e Low Operating SupplyCurrent ...............
® Fast Address AccessTime .....covvvneennnnns

e CMOS/TTL Compatible Inputs/Outputs
¢ JEDEC Approved Pinout
e Equal Cycle and Access Times
* No Clocks or Strobes Required
e Gated Inputs —
No Pull-Up or Pull-Down Resistors Required

e Easy Microprocessor Interfacing
e Dual Chip Enable Control

e Low Data Retention Supply Voltage ............

Description

* This Circuit is Processed in Accordance to Mil-Std- The HM-65642/883 is a CMOS 8192 x 8-bit Static
883 and is Fully Conformant Under the Provisions of Random Access Memory. The pinout is the JEDEC 28 pin,

8-bit wide standard, which allows easy memory board
layouts which accommodate a variety of industry standard
ROM, PROM, EPROM, EEPROM and RAMs. The

® Low Standby SupplyCurrent ................ 100pA HM-65642/883 is ideally suited for use in microprocessor
20mA based systems. In particular, interfacing with the Harris
150ns 80C86 and 80C88 microprocessors is simplified by the
2.0V convenient output enable (G) input.

The HM-65642/883 is a full CMOS RAM which utilizes an
array of six transistor (6T) memory cells for the most stable
and lowest possible standby supply current over the full
military temperature range. In addition to this, the high sta-
bility of the 6T RAM cell provides excellent protection
against soft errors due to noise and alpha particles. This

® Temperature Range .............. -550C to +1250C  stability also improves the radiation tolerance of the RAM

over that of four transistor or MIX-MOS (4T) devices.

Pinouts
HM1-65642/883 (CERAMIC DIP)
TOP VIEW

Nc[1] b 28] vee
a12[2] 27| W
a7[3] E E2
as[4] 25] A8
As[5] 24] A9

a4f6] 23] A11
A3[7] 22]
A2[8] 21] 10

HM4-65642/883 (CERAMIC LCC)
TOP VIEW

NE 20] E1

Ao[io| [19] pa7 PIN | DESCRIPTION
DQO E E DQ6 A Address Input
DQ1 IE E pQs DQ | Datalnput/Output
paz2[13 E' pQ4 E1 | ChipEnable
GND 14 _1_£| pQ3 E2 | ChipEnable

w Write Enable
G | outputEnable
NC | No Connections
GND | Ground
VCC | Power

Copyright © Harris Corporation 1989
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Functional Diagram
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TRUTH TABLE
MODE El E2 w G
Standby (CMOS) X GND X X
Standby (TTL) VIH X X X
- X ViL X X
Enable (High Z) VIL VIH VIH VIH
Write VIL VIH ViL X
Read VIL VIH VIH ViL
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Absolute Maximum Ratings Reliability Information
SupplyVoltage ........ccovvevnnnn e eeeeerereeiieaeanee +7.0V  Thermal Impedance Junction-to-Case (8jc)
Input or Output Voltage Applied for all grades ...... GND-0.3Vto CeramiCDIP ...viiiiiin it iiierenreneresennannnas 80C/W
VCC +0.3V CeramicLCC ......... N ...450C/W
Storage Temperature Range ................. -659Ct0 +150°C  Thermal Impedance Junction-to-Ambient (6j2)
Lead Temperature (Soldering Ten Seconds) ............. +300°C CeramiCDIP ...vviriiieiiereiiiiieeienerennenees 450C/W
JunctionTemperature ........c.ooiiiiiiiiiiiiiiiia, [o7=17=11 11X 1 o1 o 550C/W
Typical Derating Factor .. .. Maximum Package Power Dissipation at +1250C
ESD Classification..........cooeiiiiiiiiiiiiiiiiiinnn, CeramicDIP . .vvvnvirii ittt iii it iaeaans 1.1 Watts
CeramicLCC ..ivvvviiiiiiiieiiineennnannas 0.90 Watts
GateCount .......coiiiiiiiiiiiiiiiiiiiiiaans 101,000 Gates
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indi d in the op ionl i of this specification is not implied.
Operating Conditions
Operating Supply Voltage (VCC).......covvvvnnnnnn. 4.5Vt05.5V  InputHighVoltage(VIH) .........cocveueetn. +2.2V to VCC +0.3V
Operating Temperature (TA) . «.ce.... . e -550C to +1250C  Data Retention SupplyVoltage .........cvvueieineennnnnn. 2.0V
Inputlow Voltage (VIL) .........cooiviniiaiiat, -0.3Vto +0.8V InputRiseandFallTime .........c.cveviiinniiinnnn.. 40ns Max

TABLE 1. HM-65642/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

(NOTE 1) GROUPA LTS
D.C.PARAMETERS | SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level Output VOH1 |VCC=4.5V,lI0=-1.0mA 1,2,3 -550C < TA<+1250C| 24 — \
Voltage o
g5

Low Level Output VoL VCC =4.5V,10 =4.0mA 1,2,3 -550C <TA<+1250C| - 04 v 2 =

Voltage ed

High Impedance Output noz VCC=55V,G =22V 1,2,3 -550C <TA<+1250C| -1.0 1.0 pA

Leakage Current VI/O = GND or VCC .

Input Leakage Current 1] VCC =5.5V,VI=GND orVCC 1,2,3 -550C <TA<+1250C| -1.0 1.0 pA

Standby Supply Current | ICCSB1 | VCC =5.5V,10 =0mA, 1,23 -550C < TA<+1250C| - 250 pA
E1=VCC-0.3VorE2=GND +0.3V

Standby Supply Current | ICCSB | VCC =5.5V,10 =0mA, 1,2,3 -550C < TA<+1250C| - 5 mA
E1=22VorE2 =08V

Enable Supply Current ICCEN |VCC=55V,10=0mA, 1,2,3 ~-550C < TA <+1250C - 5 mA
E1=08V,E2=22V

Operating Supply ICCOP |vCC= 5.5V_,C_i = 5.5V, (Note 5), 1,2,3 -550C <TA<+1250C| - 20 mA

Current f=1MHz,E1 =08V,E2=2.2V

Data Retention ICCDR |VCC=20V,10=0mA, 1,2,3 -550C <TA<+1250C| - 150 pA

Supply Current E1=VCC-0.3Vor E2 = GND +0.3V

Functional Test FT VCC = 4.5V (Note 4) 7,8A,8B -550C <TA<+1250C| - - -

NOTES: 1. All voltages referenced to device GND.

2. AC. measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load and
CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

3. For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.
4. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.
5. Typical derating = 5mA/MHz increase in ICCOP.

CAUTION: These devices are sensitive to electrostatic discharge. Proper IC handling d should be foll d.
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TABLE 2. HM-65642/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
(NOTES 1, 2,3) GROUPA
A.C.PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX | UNITS
Read/Write/Cycle TAVAX VCC =4.5Vand 5.5V 9,10, 11 -550C < TA <+1250C 150 - ns
Time
Address Access Time TAVQV | VCC=4.5Vand 5.5V 9,10, 11 -550C < TA <+1250C - 150 ns
Output Enable TGLQV |VCC=4.5Vand 5.5V 9,10, 11 -550C < Tp < +1250C - 70 ns
Access Time
Chip Enable Access TE1LQV |VCC=4.5Vand 5.5V 9,10, 11 -550C < TA <+125°C - 150 ns
Time TE2HQV
Write Recovery TWHAX |VCC=4.5Vand5.5V 9,10, 11 -550C < TA <+1250C 10 - ns
Time TE1HAX
TE2LAX
Chip Enable to TE1LE1H |VCC=4.5Vand 5.5V 9,10, 11 -550C < Tp <+1250C 90 - ns
End-of-Write TE2HE2L
Address Setup Time TAVWL |VCC=4.5Vand 5.5V 9,10, 11 -550C < Tp <+1250C 0 - ns
TAVE1L
TAVE2H
Write Enable Pulse TWLWH |VCC=4.5Vand5.5V 9,10, 11 -550C < TA<+125°C | - 90 - ns
Width ) ’
Data Setup Time TDVWH |VCC=4.5Vand5.5V 9,10, 11 -550C < TA < +125°C 60 - ns
TDVE1H
TDVE2L
Data Hold Time TWHDX |VCC=4.5Vand5.5V 9,10, 11 -550C <TA<+125°C | 5 - ns
TE1HDX |VCC=4.5Vand 5.5V 9,10, 11 -550C <Tp<+1250C | 10 - ns
TE2LDX |VCC=4.5Vand5.5V 9,10, 11 -550C < TA < +125°C 10 - ns

NOTES: 1. All voltages referenced to device GND.

2. AC. measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load
and CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

o s

. Typical derating = 5mA/MHz increase in ICCOP.

For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.

Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.
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TABLE 3. HM-65642/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN | MAX | UNITS
Output High Voltage VOH2 VCC =4.5V,10 =-100pA 1 -550C <Tp <+1250C |VCC- - Vv
0.4

Input Capacitance CIN VCC = Open, f=1MHz, 1,2 Ta=+25°C - 12 pF

All Measurements

Referenced to Device Ground

VCC =Open, f=1MHz 1,3 Ta=+25°C - 10 pF

All Measurements

Referenced to Device Ground
1/0O Capacitance Cl/o VCC =Open, = 1MHz 1,2 Ta=+250C - 14 pF

All Measurements

Referenced to Device Ground

VCC =4.5V,VI/O = GND or VCC, 1,3 Ta=+25°C - 12 pF

All Measurements

Referenced to Device Ground
Write Enable to TWLQZ |VCC=4.5Vand5.5V 1 -550C < TpA < +1250C - 50 ns
Outputin High Z
Write Enable High TWHQX |[VCC =4.5Vand5.5V 1 -550C < TpA<+125°C 5 - ns
to Output ON
Chip Enable to TEILQX |VCC=4.5Vand 5.5V 1 -550C < TA <+125°C 10 - ns
Output ON TE2HQX
Output Enable to TGLQX |VCC=4.5and5.5V 1 ~-550C < TA <+125°C 5 - ns
Output ON
Chip Enable to TE1HQZ |[VCC=4.5Vand5.5V 1 -550C < Tp <+1250C - 50 ns
Outputin High Z

TE2LQZ 1 -550C < TA <+1250C - 60 ns

Output Disable to TGHQZ |VCC=4.5Vand5.5V 1 ~550C < Tp <+1250C - 50 ns
Outputin High Z
Output Hold from TAXQX |VCC=4.5Vand5.5V 1 -550C <TpA <+125°C 10 - ns
Address Change

NOTES: 1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design release and upon design changes which would affect these characteristics.

2. Applies to DIP device types only. For design purposes CIN = 6pF typical and Cl/O = 7pF typical.

3. Applies to LCC device types only. For design purposes CIN = 4pF typical and CI/O = 5pF typical.

TABLE 4. APPLICABLE SUBGROUPS

CbNFORMANCE GROUPS GROUPS METHOD SUBGROUPS
Interim Test 1 100%/5004 B

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 1 100%/5004 2,3,8A,8B,10,11
Group A Samples/5005 1,2,3,7,8A,8B,9,10, 11
GroupsCandD Samples/5005 1,7,9
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Specifications HM-65642B/883

Abéolute Maximum Ratings

Reliability Information

SupplyVoltage . ......coiiiiiiiiiiiiiiiiiiiiiiiiiiiian, +7.0V  Thermal Impedance Junction-to-Case (jc)
Input or Output Voltage Applied for all grades ...... GND -0.3Vto Ceramic DIP
VCC +0.3V Ceramic LCC
Storage Temperature Range ................. -650C to +150°C  Thermal Impedance Junction-to-Ambient (6ja)
Lead Temperature (Soldering Ten Seconds) ............. +300°C CeramicDIP .....oovviniiiiiiii i 450C/W
Junction Temperature ...........coviiieiiernieninn.n. +175°C =1V, 110 K o] o Y 550C/W
Typical Derating Factor ............ 5mA/MHz Increase in ICCOP  Maximum Package Power Dissipation
ESD Classification .......coovvviiiniiiieiiienniaenn,s Class 1 CeramicDIP ...vret i it in et iae e eeneaneas 1.1 Watts
CeramicLCC .. ievrviiiiiiiiiiiiiiiiiin e 0.90 Watts
GateCount «..ovivnniiiiiiiiiii i 101,000 Gates

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and

operation of the device at these or any other conditions above those indit d in the op ional i of this sp is not implied.
Operating Conditions
Operating Supply Voltage (VCC)......ccevvvninnnnn. 4.5Vt05.5V  InputHigh Voltage (VIH) ........... ... +2.2Vto VCC +0.3V
Operating Temperature (Tp).......... . ~550C to +1250C  Data Retention SupplyVoltage .........covveeinnennnnnn.. 2.0V
Input Low Voltage (VIL) ....-0.3V1io +0.8V InputRiseandFallTime ......ccooieiurinnnnnnennnnns 40ns Max
TABLE 1. HM-65642B/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMIT:
(NOTE 1) GROUPA s
D.C. PARAMETERS | SYMBOL " CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level Output VOH1 |VCC=4.5V,I0=-1.0mA 1,2,3 -550C <TA<+1250C| 24 —_ \"
Voltage
Low Level Output VoL VCC =4.5V,10 = 40mA 1,2,3 -550C <TA<L+1250C| - 04 v
Voltage
High Impedance Output noz VCC=55V,G =22V 1,2,3 -550C <TpA <+1250C| -1.0 10 pA
Leakage Current VI/O = GND orVCC
Input Leakage Current n VCC = 5.5V, VI=GND or VCC 1,2,8 -550C < TA<+1250C| -1.0 10 pPA
Standby Supply Current | ICCSB1 | VCC =5.5V,10 =0mA, 1,2,3 -550C < Tp<+1250C| - 100 pA
E1=VCC-0.3VorE2 =GND +0.3V
Standby Supply Current | ICCSB | VCC =5.5V,10 =0mA, 1,2,3 -550C <TA<+1250C| - 5 mA
Ei =22VorE2=08V
Enable Supply Current ICCEN |VCC=5.5V,10 =0mA, 1,2,3 -550C <TA<+1250C| - 5 mA
E1=08V,E2=22V
Operating Supply ICCOP |VCC= s.sy,ﬁ =55V, (Note 5), 1,2,3 -550C < TA<+1250C| - 20 mA
Current =1MHz,E1 =08V,E2=2.2V .
Data Retention ICCDR | VCC =2.0V,10 =0mA, 1,2,3 -550C <TA<+1250C| - 75 pA
Supply Current E1=VCC-0.3VorE2 = GND +0.3V
Functional Test FT VCC = 4.5V (Note 4) . 7,8A,8B -550C <TA<+1250C| - - -

NOTES: 1. All voltages referenced to device GND.

2. AC. measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load and
CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

3. For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.
4. Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.
5. Typical derating = 5SmA/MHz increase in ICCOP.

CAUTION: These devi

ic discharge. Proper IC handling procedures should be followed.
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TABLE 2. HM-65642B/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
(NOTES 1, 2,3) GROUP A
A.C.PARAMETERS | SYMBOL CONDITIONS SUBGROUPS |  TEMPERATURE MIN | MAX | UNITS
Read/Write/Cycle TAVAX VCC =4.5Vand 5.5V 9,10, 11 -550C <Tp <+125°C 150 - ns
Time
Address Access Time TAVQV | VCC=4.5Vand 5.5V 9,10, 11 -550C <TA <+1250C - 150 ns
Output Enable TGLQV VCC =4.5Vand 5.5V 9,10, 11 -550C <Tp <+125°C - 70 ns
Access Time
Chip Enable Access TE1LQV |VCC=4.5Vand5.5V 9,10,11 -550C <TA <+1250C - 150 ns
Time TE2HQV
Write Recovery TWHAX |VCC=4.5Vand 5.5V 9,10, 11 -550C <Tp <+1250C 10 - ns
Time TET1HAX
TE2LAX
Chip Enable to TE1LE1H [VCC=4.5Vand5.5V 9,10, 11 -550C <Tp <+1250C 90 - ns
End-of-Write TE2HE2L
Address Setup Time TAVWL VCC = 4.5Vand 5.5V 9,10, 11 -550C <Tp <+1250C o] - ns
TAVE1L ’
TAVE2H
Write Enable Pulse TWLWH |VCC =4.5Vand 5.5V 9,10, 11 -550C <Tp <+125°C 90 - ‘ns
Width
Data Setup Time TDVWH |VCC =4.5Vand 5.5V 9,10, 11 -550C <Ta < +125°C 60 - ns
TDVE1H
TDVE2L =
, g8
Data Hold Time TWHDX |VCC = 4.5Vand 5.5V 9,10, 11 -550C <TpA<+1250C | 5 - ns £Z
=
TE1HDX |VCC=4.5Vand5.5V 9,10, 11 -550C < TA <+1250C 10 - ns
TE2LDX |VCC=4.5Vand5.5V 9,10, 11 -550C <TA <+125°C 10 - " ns

NOTES: 1. All voltages referenced to device GND.

2. AC. measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load
and CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

(5]

. For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.

Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 40mA, VOH > 1.5V, and VOL < 1.5V.

o »

. Typical derating = 5mA/MHz increase in ICCOP.
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HM-65642B/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

TABLE 3.
, umITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN | MAX | UNITS
Output High Voltage ) VOH2 VCC =4.5V,10 =-100pA 1 -550C < Tp <+1259C |VCC- - v
. : . . - 0.4

Input Capacitance CIN VCC = Open, f=1MHz, 1,2 Ta=+25°C" - 12 pF

All Measurements

Referenced to Device Ground

VCC =Open, {=1MHz 1,3 Ta=+250C - 10 pF

All Measurements

Referenced to Device Ground
1/0 Capacitance Cl/o VCC =Open, f=1MHz 1,2 TA = +250C - 14 pF

All Measurements

Referenced to Device Ground

VCC =4.5V,VI/O = GND or VCC, 1,3 Ta=+250C - 12 pF

AllMeasurements ’ ‘

Referenced to Device Ground
Write Enable to TWLQZ |VCC=4.5Vand5.5V 1 -550C <Ta<+1250C | - | 's0 ns
Outputin High Z
Write Enable High TWHQX |VCC=4.5Vand 5.5V 1 -550C < TA <+125°C 5 - “ns
to Output ON '
Chip Enable to TE1LQX |VCC=4.5Vand 5.5V 1 -550C <TA<+1250C | 10 - ns
Output ON TE2HQX ’
Output Enable to TGLQX |VCC=4.5and5.5V 1 -550C < Ta < +1250C 5 - ns
Output ON
Chip Enable to TE1HQZ |VCC=4.5Vand5.5V 1 -550C < Tp <+125°C - 50 ns
Outputin High Z —

TE2LQZ 1 -550C <TpA <+1250C - 60 ns

Output Disable to TGHQZ |VCC=4.5Vand5.5V 1 -550C < Tp <+1250C - 50 ns
Outputin High Z
Output Hold from TAXQX |VCC=4.5Vand5.5V 1 -550C < TA<+12509C | .10 - ns
Address Change

NOTES: 1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design release and upon design changes which would affect these characteristics.

2. Applies to DIP device types only. For design purposes CIN = 6pF typical and Cl/O = 7pF typical.

3. Applies to LCC device types only. For design purposes CIN = 4pF typical and Cl/O = 5pF typical.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS GROUPS METHOD SUBGROUPS
Interim Test 1 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 1 100%/5004 2,3,8A,8B,10,11
Group A Samples/5005 1,2,3,7,8A,88B,9,10, 11
Groups CandD Samples/5005 1,7,9
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Low Vbltage Data Retention

Harris CMOS RAMs are designed with battery backup in mind. Data Retention voltage and supply current are guaranteed
over the operating temperature range. The following rules ensure data retention:

1. The RAM must be kept disabled during data retention. This is accomplished by holding the E2 pin between -0.3V and

GND.
2. During power-up and power-down transitions, E2 must be held between -0.3V and 10% of VCC.
3. The RAM can begin operating one TAVAX after VCC reaches the minimum operating voltage of 4.5V.

DATA RETENTION MODE

L — S
4 ——————— % —— — e ——————

E2 i
VCCOR -t S —_———— -

GND & /L

Read Cycles

READ CYCLE I: W, E2 HIGH; G, E1 LOW

D
TAVAX 88
==
ez
A X¥ ADORESS | ¥X ADDRESS 2 XX
TAVQU | TAXOX
0 XXXX OATA | XXX DATA 2 XXXXXX
READ CYCLE II: w HIGH
B TAVAX
XK AX
TAVQU _
El \ N Y 2
TEILQV ‘ TEINQZ
TEILQX o o I o
2 7 L p \ N
TEZHQU o TE2LQZ
TE2HOX B o
T, 7
“TGLQV . TGHOZ
CUTGLX | -
0 RXK X——
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Write Cycles

WRITE CYCLE I: LATE WRITE

- TAVAX
A
TAVWL TWLWH | TWHAX
W— .
w . I
3] K W/,
g2 7 s \
- | TWHOX
L TOVWH ~ | _TwHDX _
0
‘ - TWLOZ
0
WRITE CYCLE II: EARLY WRITE - CONTROLLED BY E1
TAVAX o
A
TAVEZH TEZHE2L | TELAX
2 X
2 —__.—7
E TOVE2L _TELDX_
] ( —
WRITE CYCLE Ill: EARLY WRITE - CONTROLLED BY E2
TAVAX o
A
~ TAVEIL TEILEIH _, _TEIHAX
RN\ LTIz,
B X A
\
e 7//// ANMNNRNNNNNNNY
TDVEIH “TETHDX
0 ) E—
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Test Circuit

DuT

*CL

I
I
| 1.5v t) oL
“TEST HEAD |
CAPACITANCE,
INCLUDES

STRAY AND JIG
AsnGITANCE | EQUIVALENT CIRCUIT |

Burn-In Circuits
HM-65642/883 CERAMIC DIP HM-65642/883 CERAMIC LCC

vcc

NC

-

-
-
(4]
2
N
N

>
~N

F10

133

E S A

ofjo]|»]|w
CMOS
MEMORY

3
>
W

~

33
> |>»
919
BIE

NOTES: NOTES:

FO = 100kHz £10% FO = 100kHz £10%
All Resistors 47k(2, 5% C = 0.01pF (Min)

C = 0.01yF (Min) VCC = 5.5V, £0.5V
VCC = 5.5V, 0.5V . VIH = 4.5V, £10%
VIH = 4.5V, £10% VIL = -0.2V to +0.4V

VIL = -0.2V to +0.4V
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Die Characteristics

DIE DIMENSIONS:
276.8 x 305.5 x 19 = 1 mils
METALLIZATION:
Type: Si- Al
Thickness: 11kA & 2kR
GLASSIVATION:
Type: SiO2
Thickness: 8KA to + 1kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 460°0C (Max)
Ceramic LCC — 420°C (Max)

WORST CASE CURRENT DENSITY: 0.9 x 105 Amps/cm2

Metallization Mask Layout

HM-65642/883
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LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Aluminum
PACKAGE SEAL:
Material: Glass Frit
Temperature: 4500C to +£100C
Method: Furnace Seal

32 PAD CERAMIC LCC

Packaging?
28 PIN CERAMIC DIP
1.440
1.470 150
-005 MIN —~{ [~ | [~ J80
T [ ] 1 ]
.225 MAX L .
—+
.015 ' .150 MIN
.060 o
225 ] ‘lL .098 MAX 5
.180 * .100
.016 BSC
.023
.050°*
.065 * INCREASE MAX LIMIT BY .003 INCHES

MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-10

003 075
.0151 |_ 'ogvs .
(1 Um oo
b [
. b ] [
ENS =
) g = 510
4 560
1
§>o15 MIN g
W5 N o b
ARRERERERIN

442

.458

.
A [

1

IR

II

PAD MATERIAL: Type C
PAD FINISH: Type A -
FINISH DIMENSION: Type A
PACKAGE MATERIAL: Multilayer Ceramic 90% Aluminum
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 3200C +100C
Method: Furnace Braze

074
.088

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-12

Min
Max

NOTE: All Dimensions are , Dimensions are in inches.
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BHarrRs HM-65642
DESIGN INFORMATION ' 8K x 8 Asynchronous"
CMOS Static RAM

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design information only. No guarantee is implied. .

TYPICAL ICCDR vs. Tp,

Vee=2.0v
3 cC

5 .

-6

: o~

LOG(lcc/(1A))

-12 'l T T T T T T T T T
-55 -35 -15 5 25 45 65 85 105 125

Ta (oC)
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June 1989

8K x 8 Asynchronous
CMOS Static RAM

Features

Paragraph 1.2.1.
e Full CMOS Design
@ Six Transistor Memory Cell

® CMOS/TTL Compatible Inputs/Outputs
e JEDEC Approved Pinout
e Equal Cycle and Access Times
o No Clocks or Strobes Required
e Gated Inputs —
No Pull-Up or Pull-Down Resistors Required

e Easy Microprocessor Interfacing
e Dual Chip Enable Control

e Low Data Retention Supply Voltage ............

Description

e This Circuit is Processed in Accordance to Mil-Std- The HM-65642C/883 is a CMOS 8192 x 8-bit Static
883 and is Fully Conformant Under the Provisions of Random Access Memory. The pinout is the JEDEC 28 pin,

8-bit wide standard, which allows easy memory board
layouts which accommodate a variety of industry standard
ROM, PROM, EPROM, EEPROM and RAMs. The

o Low Standby Supply Current ................ 400pA  HM-65642C/883 is ideally suited for use in microproces-
o Low Operating Supply Current ............... 20mA sor based systems. In particular, interfacing with the Harris
o Fast Address Access Time ........ceeeunnnnnt 200ns 80C86 and 80C88 microprocessors is simplified by the

2.0v convenient output enable (G) input.

The HM-65642C/883 is a full CMOS RAM which utilizes an
array of six transistor (6T) memory cells for the most stable
and lowest possible standby supply current over the full
military temperature range. In addition to this, the high
stability of the 6T RAM cell provides excellent protection
against soft errors due to noise and alpha particles. This

® Temperature Range .............. -550C to +1250C  stability also improves the radiation tolerance of the RAM

over that of four transistor or MIX-MQOS (4T) devices.

Pinouts
HM1-65642C/883 (CERAMIC DIP)
TOP VIEW )
Nc[1] > 28] vee
A12[2] 27| W
a7[3] 26] E2
As[4] 25| A8
As[5] 24] A0
a4[6] 23] A1

A3[7] 22| G
A2[8] 21] A10
A1[9] [20] E

HM4-65642C/883 (CERAMIC LCC)
TOP VIEW

Ao[io] 19] pa7 PIN | DESCRIPTION
DQO E E DQ6 A | AddressInput
DQ1 E E DQ5 DQ | Datalnput/Output 382882838 8
a2 i3} 16] D4 E1 | ChipEnable @aeo e e s
GND [13] 5] pa3 E2 | ChipEnable
W | Write Enable
G Output Enable
NC | No Connections
GND | Ground
VCC | Power

Copyright © Harris Corporation 1989
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Functional Diagram

A9

A8
A12
A7
A6

Ad
A3

A2

A1
A0
A10
A1

=|

ol-

E2

_ 2 1A
° |“t-n-l_ -~
_ £ «
— . za g5 | %6 256 x 256
— @ _ co | 7 MEMORY ARRAY
L] w A w
— o a
3 g +
- [ < 8
4 256
. w
& A
5 L
—_— 2 U 7
_ . =2 5 COLUMN SELECT
_ o | 28 i (8 OF 256)
o 2
TH O ] ¢
<<

b e e e — 4

8
— ————¢—/—na
10F8
_TRUTH TABLE

- MODE El E2 w G
Standby (CMOS) X GND X X
Standby (TTL) VIH X X X
: X vIL X X
Enable (High 2) VIL VIH VIH VIH
Write ‘VIL VIH VIL X
Read VIL VIH VIH VIL
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Specifications HM-65642C/883

Absolute Maximum Ratings
SupplyVoltage . ...ccvviiiiiiiiiii ittt +7.0V

Reliability Information
Thermal Impedance Junction-to-Case (0jc)

Input or Output Voltage Applied for all grades GND -0.3Vto Ceramic DIP
VCC +0.3V Ceramic LCC .. .
Storage Temperature Range ................. -650Cto +150°C  Thermal Impedance Junction-to-Ambient (Oia)
Lead Temperature (Soldering Ten Seconds) .............. 3000C CeramiCDIP ...t 450C/W
Junction Temperature . ........cooiiiiiiiiiiiii i +175°C CeramiCLCC ..ottt ittt tie it 550C/W
ESD Classification ....... P Class1  Maximum Package Power Dissipation at +1250C
Typical Derating Factor ............ 5mA/MHz Increase in ICCOP CeramiCDIP .. .vtte e it et cia et ieaennas 1.1 Watt
CeramicLCC ...iviriiiiiiiiiiii it i i enens 0.90 Watt
GateCount ...t 101,000 Gates

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions

Operating Supply Voltage (VCC)......c.ovvinvinneen 4.5Vt056.5V  InputHighVoltage(VIH) ............cooiiiiianat, +2.2Vto VCC
Operating Temperature (TA) .+« v oevvnvnenennnn -550Cto +125°C  Data Retention SupplyVoltage ......ccovvevienniennnnnann. 2.0V
InputLow Voltage (VIL) . ...coovvinniiineeinan., -0.3Vto +0.8V InputRiseandFallTime ........ccovviiiiiiiiiinnnn.. 40ns Max

TABLE 1. HM-65642C/883 D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMIT:
(NOTE 1) GROUPA s
D.C.PARAMETERS | SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX |UNITS
High Level Output VOH1 |VCC=45V,I0=-1.0mA 1,2,3 -550C <TA<+125°C| 24 — v
Voltage >
85
Low Level Output VoL VCC =4.5V,10 =4.0mA 1,2,3 -550C <Tp<+1250C| - 0.4 v = =
Voltage =
High Impedance Output oz VCC=55V,G =22V 1,2,8 -550C < Tpo <+125°C| -2.0 20 pA
Leakage Current . VI/O = GND or VCC
Input Leakage Current ] VCC =5.5V,VI= GND or VCC 1,2,3 -550C < TA < +1250C| -2.0 20 pA
Standby Supply Current [ ICCSB1 | VCC =5.5V,10 =0mA, 1,2,3 -550C < TA <+125°C| - 400 pA
E1 =VCC -0.3Vor E2 = GND +0.3V
Standby Supply Current | ICCSB | VCC =5.5V,10 =0mA, 1,2,3 -550C <TA<+125°C| - 5 mA
E1=22VorE2 =08V
Enable Supply Current ICCEN V_CC =5.5V,10 =0mA, 1,2,3 -550C < Tp < +1250C - 5 mA
E1=80V,E2=2.2V
Operating Supply ICCOP |VCC= 5.5V_,(_E =55V, (Note 5), 1,2,3 -550C <TpA<+125°C| - 20 mA
Current f=1MHz, E1 =0.8V,E2 =22V
Data Retention ICCDR | VCC =2.0V,10 =0mA, 1,2,3 -550C <Tp<+1250C| - 250 pA
Supply Current E1=VCC-0.3VorE2=GND +0.3V
Functional Test FT VCC = 4.5V (Note 4) 7,8A,8B -550C <Tpo<+1250C| - - -

NOTES: 1. All voltages referenced to Vgg.

2. AC. time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load and
CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

3. For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.
4. Tested as follows: f=2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 4.0mA, VOH > 1.5V, and VOL < 1.5V.
5. Typical derating = 5SmA/MHz increase in ICCOP.

CAUTION: These devices are itive to el ic disct

should be followed.

ge. Proper IC handling p
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TABLE 2. HM-65642C/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
. (NOTES 1, 2, 3) GROUPA
A.C. PARAMETERS SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN | MAX | UNITS
Read/Write/Cycle TAVAX |vCC=4.5Vand 5.5V 9,10, 11 -550C <TpA <+1250C | 200 - ns
Time
Address Access Time TAVQV |VCC=4.5Vand 5.5V 9,10, 11 -550C < TA <+125°C - 200 ns
Output Enable TGLQV |VCC=4.5Vand5.5V 9,10, 11 -550C < Tp < +125°C - 70 ns
Access Time
Chip Enable Access TE1LQV |VCC=4.5Vand5.5V 9,10, 11 -550C < TA <+125°C - 200 ns
Time TE2HQV
Write Recovery TWHAX |VCC=4.5Vand5.5V 9,10, 11 -550C < TA < +1250C 10 - ns
Time TE1HAX
TE2LAX
Chip Enable to TE1LE1H |VCC=4.5Vand 5.5V 9,10, 11 -550C < TpA <+1250C 120 - ns
End-of-Write TE2HE2L
Address Setup Time TAVWL |VCC=4.5Vand5.5V 9,10, 11 -550C < Tp <+125°C 0 - ns
TAVE1L
TAVE2H
Write Enable Pulse TWLWH |VCC=4.5Vand 5.5V 9,10,11 - | -550C <TpA<+1250C | 120 - ns
Width
Data Setup Time TDVWH |VCC=4.5Vand5.5V 9,10, 11 -550C < TA < +1250C 80 - ns
TDVE1H
TDVE2L
Data Hold Time TWHDX |VCC=4.5Vand5.5V 9,10, 11 -550C <TA < +125°C 5 - ns
TE1HDX |VCC=4.5Vand5.5V 9,10, 11 -550C < Tp <+1250C 10 - ns
TE2LDX |VCC=4.5Vand5.5V 9,10, 11 -550C < TpA <+1250C 10 - ns

NOTES: 1. All voltages referenced to Vgg.
2. AC. measurements assume transition time < 5ns; input levels = 0.0V to 3.0V; timing reference levels = 1.5V; output load = 1TTL equivalent load
and CL > 50pF, for CL > 50pF, access times are derated 0.15ns/pF.

LN~

. For timing waveforms see Low Voltage Data Retention and Read/Write Cycles.
Tested as follows: f = 2MHz, VIH = 2.4V, VIL = 0.4V, IOH = -4.0mA, IOL = 40mA, VOH > 1.5V, and VOL < 1.5V.
. Typical derating = SmA/MHz increase in ICCOP.
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TABLE 3. HM-65642C/883 ELECTRICAL PERFORMANCE CHARACTERISTICS

LIMITS
PARAMETERS SYMBOL CONDITIONS NOTES TEMPERATURE MIN | MAX | UNITS
Input Capacitance CIN VCC = Open, All Measurements 1,2 Ta=+250C - 12 pF
t=1MHz,
Referenced to Device Ground
VCC = Open, All Measurements 1,3 Ta=+250C - 10 pF
f=1MHz,
Referenced to Device Ground
I/0 Capacitance Cl/o VCC = Open, All Measurements 1,2 Ta=+25°C - 14 pF
f=1MHz,
Referenced to Device Ground
VCC = Open, All Measurements 1,3 TA =+250C - 12 pF
f=1MHz,
Referenced to Device Ground
Write Enable to TWLQZ |VCC=4.5Vand5.5V 1 -550C < TA <+1250C - 70 ns
Outputin HighZ
Write Enable High TWHQX |VCC=4.5Vand5.5V 1 -550C < Tp <+1250C 5 - ns
to Output ON
Chip Enable to TE1LQX |VCC =4.5Vand 5.5V 1 -550C < TA <+125°C 10 - ns
Output ON TE2HQX
Output Enable to TGLQX |VCC=4.5and5.5V 1 -550C < Tp <+125°C 5 - ns w» &
Output ON =
o W
Chip Enable to TE1HQZ |VCC=4.5Vand5.5V 1 -550C < TA <+125°C - 70 ns =
Outputin High Z
TE2LQZ - 70 ns
Output Disable to TGHQZ |VCC=4.5Vand5.5V 1 -550C < Tp <+125°C - 60 ns
Outputin High Z
Output Hold from TAXQX VCC =4.5Vand 5.5V 1 -550C < Tp <+1250C 10 - ns
Address Change
Output High Voltage VOH2 VCC =4.5V,10 =-100pA 1 -550C < Tp <+125°C | vCC - \Y
-0.4

NOTES: 1. The parameters listed in Table 3 are controlled via design or process parameters and are not directly tested. These parameters are characterized
upon initial design release and upon design changes which would affect these characteristics.

2. Applies to DIP device types only. For design purposes CIN = 6pF typical and Cl/O = 7pF.
3. Applies to LCC device types only. For design purposes CIN = 4pF typical and Cl/O = 5pF typical.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS GROUPS METHOD SUBGROUPS
Interim Test 100%/5004 -

Interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,8B,10,11
Group A Samples/5005 1,2,3,7,8A,88,9,10, 11
Groups Cand D Samples/5005 1,7,9
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Low Voltage Data Retention

Harris CMOS RAMs are designed with battery backup in mind. Data Retention voltage and supply current are guaranteed
over the operating temperature range. The following rules ensure data retention:

1. The RAM must be kept disabled during data retention. This is accomplished by holding the E2 pin between -0.3V and
GND.

2. During power-up and power-down transitions, E2 must be held between -0.3V and 10% of VCC.

3. The RAM can begin operating one TAVAX after VCC reaches the minimum operating voltage of 4.5V,

DATA RETENTION MODE

E2
VCCDR B e e —————————————— =

R\ | z

Read Cycles

READ CYCLE I: W, E2 HIGH; G, E1 LOW

TAVAX
A X¥ ADDRESS 1 ADDRESS 2 XX
TAVQV TAXQX
0 XXXX DATA | KXXXX DATA 2 XXXXXX
READ CYCLE Ii: W HIGH
TAVAX (1)
n XK ¥X
TAVQV ‘
TN 7
TEILQV — TEHQZ
TEILQX o — -
N/ a 4 < <
TE2HQY - TR AR
~ TE2HQX o — -

7 JTTI J T
e GLQY . . TGHQZ
~TGLOX - =

0
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Write Cycles
WRITE CYCLE I: LATE WRITE
L TAVAX
A XX
TAVWL TWLWH | TWHAX
_ I o
_ i
w \N )c
£l \\\\Y§ VA
e 7/ \
TWHQX
- TOVWH _ [Twix
]
CTWLOZ.
0
WRITE CYCLE Il: EARLY WRITE - CONTROLLED BY E1
L TAVAX - 2 E
55
A _ XK *X =
“TAVEIL - TEILEIH | TEIHAX
B -
3 - a
e 771/ NI
TDVEIH | Temox
D A
WRITE CYCLE lll: EARLY WRITE - CONTROLLED BY E2
TAVAX o
A XX
TAVEZH TEZHEZL TE2LAX
TN\ W/
I - X
E2
- TDVE2L | TE2LDX
0 d )
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Test Circuit

DUT

*CL

1.5V t ‘oL

*TEST HEAD
CAPACITANCE,
INCLUDES

STRAY AND JIG
CAPACITANCE | EQUIVALENT CIRCUIT |

I
|
|
I

Burn-In Circuits
HM-65642C/883 CERAMIC DIP

HM-65642C/883 CERAMIC LCC

z
3]
-

>
2
o

F15

L

-
«©
3
EN

3
>
a

T a3
> |2 > |>»
= |d jo |d
EHERH G

>
o

igi

g
Q
[

N
g
2

S

F2 13 \_f14 {18 il £i73 fig} fish 203
GND pa3 Py BEVE ey ey s s
—13] 15 F2 sl &g 28 3| &
alalé al a| &
& oo
NOTES: NOTES:
FO = 100kHz +10% FO = 100kHz +10%
All Resistors 47k, 5% All Resistors 47kQ2, 5%
C = 0.014F (Min) C = 0.01yF (Min)
VGG = 55V, £0.5V ) VCC = 55V 0.5V
VIN = 4.5V, £10% VIN = 4.5V +10%
VIL = -0.2V to +0.4V VIL = -0.2V o +0.4V

3-136




HM-65642C/883

Die Characteristics

DIE DIMENSIONS:
276.8 x 305.5 x 19 £ 1 mils
METALLIZATION:
Type: Si - Al
Thickness: 11kA =+ 2kA
GLASSIVATION:
Type: SiO2
Thickness: 8kA to.+ 1kA
DIE ATTACH:
Material: Gold/Silicon Eutectic Alloy
Temperature: Ceramic DIP — 4600C (Max)
Ceramic LCC — 420°C (Max)
WORST CASE:CURRENT DENSITY: 0.9 x 105 Amps/cm2

Metallization Mask Layout

HM-65642C/883
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@
=]

BSC

LEAD MATERIAL: Type B
LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramlc, 90% Aluminum
PACKAGE SEAL: _
Material: Glass Frit
Temperature: 4500C to £10°C
Method: Furnace Seal

.003

003 075
015

100

MIN

PackagingT
28 PIN CERAMIC DIP
1.440
1.470
.005 MIN I-— 1
T n 1| |
225 MAX
’ i iyt
o5 | 150
{ “o80
A2 ]

ale

.098 MAX

* INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR -
SOLDER FINISH

INTERNAL LEAD WIRE:

Material: Aluminum

Diameter: 1.25 Mil-

Bonding Method: Ultrasonic-
COMPLIANT OUTLINE: 38510 D-10

32 PAD CERAMIC LCC

) o
- =
ﬂ‘E] ) =
.022 D :
Loz 1 i [
.028 .540
1 lj | 560
.> g .015 MIN g
o g_> P o L
r ANREREREREREN
———
i .076

[rornnnn

T

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION: Type A
PACKAGE MATERIAL: Multilayer Ceramlc 90% Aluminum
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 3200C £100C
Method: Furnace Braze

074
.088
INTERNAL LEAD WIRE:
Material: Aluminum
Diameter: 1.25 Mil )
Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-12

NOTE: All Dimensions are %— Dimensions are in inches.
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& HARRIS HM-65642C

DESIGN INFORMATION 8K x 8 Asynchronous
CMOS Static RAM

The information contained in this section has been developed through characterization by Harris Semiconductor and is for
use as application and design information only. No guarantee is implied.

TYPICAL ICCDR vs. T

vee =2.0v
-3
-4
-5 ’é
-6
I
< -7
(=]
°
g -8
-
-9 [%} E
[=N =}
58
-10 =
-1
-12 4 T T T T T T T T T
-55 -35 -15 5 25 45 65 85 105 125
Ta (oC)
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HM-6564-8

8K x 8, 16K x 4 CMOS RAM
Features Pinout
e LowPowerStandby ........cciiiiiiiiaiiiiiieeanaes 4mW Maximum TOP VIEW
® Low Power Operation .......cocceecuvenaans . 280mW/MHz Maximum | *&N° [ \V4
e DataRetention ........coiiiiiiiiiiiiiiiiiiiiiiiiane. 2.0V Minimum os[2]
D43
® TTL Compatible In/Out 05%
® Three State Outputs DSE
® Fast AcCesS TiMe......cvvevirnnrecnnenenancencannn 350ns Maximum 2o [G]
e Operating Temperature Range -550C to +1250C m[T]
* On Chip Address Registers i az[z]
* Organizable 8K x 8 or 16K x 4 _E—“*E
® 40 Pin DIP Pinout — 2.000” x 0.900” f%
W2 [11
Description €4 [iZ]
The HM-6564-8 is a 64K bit CMOS RAM. It consists of 16 HM-6504 4K x 1 A6 i3]
CMOS RAMs, in leadless carriers, mounted on a ceramic substrate. The HM- A7 E
6564-8 is configured as an extra wide, standard length 40 pin DIP. The mem- A8 [i5]
ory appears to the system as an array of 16 4K x 1 static RAMs. The array is D6 E
organized as two 8K by 4 blocks of RAM sharing only the address bus. The o6
data inputs, data outputs, chip enables and write enables are separate for
each block of RAM. This allows the user to organize the HM-6564-8 RAM as o7 [ig]
either an 8K by 8 or a 16K by 4 array. a7 [i9]
*vce ;
This 64K memory provides a unique blend of low power CMOS E /\
semiconductor technology and advanced packaging techniques. The HM- | « yores:
6564-8 is intended for use in any application where a large amount of RAM is | pins 20 and 40 (VCC) are internally connected. Simi-
needed, and where power consumption and board space are prime concerns. | larly pins 1 and 21 (Ground) are connected. The user
The guaranteed low voltage data retention characteristics allow easy imple- | is advised to connect all four VCC pins and Ground
mentation of non-volatile read/write memory by using very small batteries ZZ?LQ‘.’,.QJZ Z”:,’:s :“f::s'a;'a’;f ::L'm&:fvznf‘::’:;
mounted directly on the memory circuit board. Example applications include | gecoupling.
digital 'a\’/ionic instrur_nen.tation, re'mote data acquisition, and portable or hand | pin 10 s internally connected to pin 11, and pin 30 is
held digital communications devices. connected to pin 31.

Functional Diagram

12
A—

mS|

2

14
Q2

]

4 4

as

D4 Q4 D! D

26

03 Q3

b7 az

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.

Copyright © Harris Corporation 1989
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Absolute Maximum Ratings

SupplyVoltage ..c.cvveeeiinennannns i et eteeateieataateeaae et ettt teestaanteneasanans eriesetreaeiaraeaes +7.0V
Input, Outputor I/0 Voltage Y o 1=« veeee...GND-0.3Vto VCC +0.3V
Storage Temperature . ....coeviviirrerienneiennnaennns e, ettt ittt -659C to +1500C
GateCount ...... R ..
JUNCHION TOMPEIAtUIE .. ittt ittt tteeaeetieasestasenseseesosasenseesossssasosessossnssessonesnssssnsasns
Lead Temperature (Soldering, Ten Seconds)
CAUTION: Stresses above those listed in the Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indi d in the op ional secti of this specification is not implied.
Operating Conditions
LT T LT 2= T T 40ns Maximum
Operating Voltage Range . PR et eseehas et set ittt riaeaaas +4.5V to +5.5V
Operating Temperature Range ............... eeeanens Cereeen et e teereeee et ey -550C to +125°C
D.C. Electrical Specifications VCC = 5V + 10%; T = HM-6564-8 -559C to +125°C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 800 pA 10 =0, VI=VCC or GND
ICCOP1 | Operating Supply Current - 56 mA E = 1MHz,10 =0, VI =VCC or GND
(8K x 8) (Note 3)
ICCOP2 | Operating Supply Current - 28 mA E=1 MHz,10 =0, VI =VCC or GND
(16K x 4) (Notes 2, 3)
ICCDR Data Retention Supply Current - 400 pA 10 =0,VCC =2.0,VI=VCC or GND
VCCDR '} Data Retention Supply Voltage 2.0 - v
A Address Input Leakage -20 +20 pA VI=VCCor GND
D1 Data Input Leakage (8K x 8) -3 +3 pA VI=VCCor GND
D2 Data Input Leakage (16K x 4) (Note 2) -5 +5 pA VI =VCCor GND
le1 Enable Input Leakage (8K x 8) -10 +10 pA VI=VCC or GND
HE2 Enable Input Leakage (16K x 4) (Note 2) -5 +5 pA Vi=VCCor GND
nw Write Enable Input Leakage (Each) -10 +10 pA VI=VCC or GND
10Z1 Output Leakage (8K x 8) -5 +5 pA VO =VCC or GND
10Z2 Output Leakage (16K x 4) (Note 2) -10 +10 pA VO =VCC or GND
ViL Input Low Voltage (o] 0.8 \
VIH Input High Voltage VCC-2.0 vcC \
VoL Output Low Voltage - 0.4 \ 10 =2.0mA
VOH1 Output High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \" 10 =-100pA
CIA Address Input Capacitance (Note 2) - 200 pF f=1MHz,VI=VCC or GND
CID1 Data Input Capacitance (8K x 8) (Note 2) - 50 pF f=1MHz, VI = VCC or GND
CiD2 Data Input Capacitance (16K x 4) (Note 2) - 100 pF f=1MHz,VI=VCC or GND
CIE1 Enable Input Capacitance - 160 pF =1MHz, VI =VCC or GND
(8K x 8) (Note 2)
CIE2 Enable Input Capacitance - 80 pF f=1MHz,VI=VCCor GND
(16K x 4) (Note 2)
Cciw Write Enable Input Capacitance - 100 pF f=1MHz,VI=VCC or GND
(Each) (Note 2)
CO1 Output Capacitance (8K x 8) (Note 2) - 50 pF f=1MHz, VO = VCC or GND
co2 Output Capacitance (16K x 4) (Note 2) - 100 pF f=1MHz,VO =VCC or GND

NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output load: 1TTL gate
equivalent and CL = 50pF (Min) for CL greater than 50pF, access time is derated by 0.15ns per pF.

N

. Tested at initial design and after major design changes.
3. ICCOP is proportional to operating frequency.
. VCC = 4.5V and 5.5V

»
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Specifications HM-6564-8

A.C. Electrical Specifications (Note 1) VCC = 5V + 10%, TA = -550C to +1250C

symeoL | " PARAMETER ' MmN MAX UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access - 350 ns y' (Notes 1, 4)
(2TAVQV Address Access (TAVQV = TELQV + TAVEL) - 400 ' ns (Notes 1, 4)
(8)TELQX Output Enable - 5 - ns -1 (Notes 2,4)
(4)TEHQZ Output Disable P ' - 120 ns (Notes 2, 4)
(5)TELEL Read or Write Cycle 480 - ns (Notes 1, 4)
(6)TELEH Chip Enable Low 350 - ns (Notes 1, 4)
(7)TEHEL .| Chip Enable High * : 130 ! - ns A (No’tgs 1,4)
(8)TAVEL ) Address Setup v 50 - ns (Notes 1, 4)
(9)TELAX Address Hold 50 - © ns (Notes 1, 4)
“(10)TWLWH Write Enable Low 150 - . ns (Notes 1, 4)
(11)TWLEH Write Enable Setup 250 - ns | (Notest,4)
(12)TWLEL Early Write Setup (Write Mode) 10 - ns (Notes 1, 4) -
(13)TELWH Early Write Hold (Write Mode) 100 - ns (Notes 1, 4)
(14)TDVWL Data Setup ' 10 - ns (Notes 1, 4)
(15)TDVEL Early Write Data Setup .10 - ns (Notes 1, 4§
(16)TWLDX Data Hold - 100 - ns (Notes 1, 4)
(17)TELDX Early Write Data Hold 100 - ns (Notes 1, 4)

NOTES: 1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output load: 1TTL gate equivalent
and CL = SOpF (Min) for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.
3. ICCOP is proportional to frequency.
4. VCC = 4.5V and 5.5V

Low Voltage Data Retention

HARRIS CMOS RAMs are designed with battery backup in mind. Data retention voltage and supply curferit are guaran-
teed over temperature. The following rules insure data retention:

1. Chip Enable (E) must be held high during data retention; within VCC +0.3V to VCC.

2. On RAMs which have selects or output enables (e.g. S, G), one of the selects or output enables should be held in the
deselected state to keep the RAM outputs high impedance, minimizing power dissipation.

3. All other inputs should be held either high (at CMOS VCC) or at ground to minimize ICCDR.

4. Inputs which are held high (e.g. E) must be kept between VCC +0.3V and 70% of VCC during the power up and power
down transitions. .

5. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).
DATA RETENTION TIMING

DATA RETENTION MODE I

vce 2 2.0v

TEHEL

VCC to VCC +0.3V
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HM-6564-8

8 9
Read Cycle o
) SRR
7
FTEIH ]El. re(Lﬁf]-- TEHEL—e (7)
4 N N—
|~——TELQV. m
TELOX (4) Tenaz —= le—
N HIGH-Z 3) ﬂ HIGH-Z
VALID DATA OUTPUT
W HIGH
TIME ’ f ’ f f
REFERENCE | | T | I I
-1 0 1 2 3
TRUTH TABLE
TIME _ INPUTS OUTPUT
REFERENCE E w A Q FUNCTION
-1 H X X z Memory Disabled
0 O H \ z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X \' Output Valid
3 - H X Y Read Accomplished
4 H X X y4 Prepare for Next Cycle (Same as -1)
5 w H \ Cycle Ends, Next Cycle Begins (Same as 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0). Minimum address set up
and hold time requirements must be met. After the required
hold time, the addresses may change state without affecting
device operation. During time (T = 1) the output becomes

enabled but data is not valid until during time (T = 2). W
must remain high until after time (T = 2). After the output
data has been read, E may return high (T = 3). This will
disable the output buffer and ready the RAM for the next
memory cycle (T = 4).

Early Write 8)
Cycle

(IRIIIITIRLILILILLIRLLIXLXLX KX LILITLILILLRN
R0 002000502202 %070 22000 %2020 %60 202070262626 % %0 0 2% 0 e L0t %0 1o e e

NEXT ADD

o,

.0.9.0.0.0.0.0.0:0.0.0.¢,

TELEL [5)

TELEH {=—TEHEL—=1(7)
6)

(12)
——= TWLEL

2

AN,

(15) {17)
TOVEL |=-TELDX

ZREXIL

)\
RRKEIN_ DATAVALID JRERRRKKKRRKKK 0%0%%%?

a__HIGH-Z HIGH-Z
TIME * ' ’ ’ *
REFERENCE I I | 1
-1 0 1 2 3
" TRUTH TABLE
TIME _ _INPUTS OUTPUT
REFERENCE E w A D Q . FUNCTION
-1 H X X X z Memory Disabled
0 v L v Y z Cycle Begins, Addresses are Latched
1 . L X X X y4 Write in Progress Internally
2 Y X X X z Write Complete
3 H X X X z Prepare for Next Cycle (Same as -1)
4 O L v v z Cycle Ends, Next Cycle Begins (Same as 0)

The early write cycle is the only cycle where the output is
guaranteed not to become active. On the falling edge of E
(T = 0), the addresses, the write signal, and the data input
are latched in on chip registers. The logic value of W at the
time E falls determines the state of the output buffer for the
cycle. Since W is low when E falls, the output buffer is

latched into the high impedance state and will remain in that
state until E returns high (T = 2). For this cycle, the data in-
put is latched byE going low; th_erefore data set up and hold
times should be referenced to E. When E (T = 2) returns to
the high state the output buffer disables and all signals are
unlatched. The device is now ready for the next cycle.

3
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HM-6564-8

Late Write
Cycle
A ADD VALID NEXT ADD
TELEL
£ TELEH ‘5]
. TEHEL —=] (6)
- m
W
0
a
TIME
REFERENCE
TRUTH TABLE
TIME _ _INPUTS OUTPUT
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 w H v X z Cycle Begins, Addresses are Latched
1 L _\_ X v X Write Begins, Data is Latched
2 L H X X ’ ) X Write in Progress Internally
3 _/ H X X X Write Completed -
4 - H X © X X z Prepare for Next Cycle (Same as -1)
5 w H v X "z Cycle Ends, Next Cycle Begins (Same as 0)

The late write cycle is a cross between the early write cycle
and the read-modify-write cycle.  Recall that in the early
write the output is guaranteed to remain high impedance,
and in the read-modify-write the output is guaranteed valid
at access time. The late write is between these two cases.

NOTES: In the above descriptions the numbers in parenthesis (T =

With thls cycle the output. may become active, and may be-
come valid data, or may remain active but undefined. Valid
data is written into the RAM if data set up, data hold, write
setup and write pulse widths are observed.

n) refers to the respective timing diagrams. The numbers are located on the time reference

line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation.

HM-6504 (One of Sixteen)

LSB A8 . A
AT 5
A6 1 LATCHED GATED
A0 ! ADDRESS ROW < m;":‘;(
Al H REGISTER| _ DECODER
e =D2 -
6
L I [
“lea
G
—1 catep coLumn | p
DECODER AND _LATCH Q
DATA 110 = A
As Ae
LAT.CHED ALL LINES ACTIVE HIGH - POSITIVE LOGIC
L THREE - STATE BUFFERS:
ADDRESS AHIGH — OUTPUT ACTIVE
REGISTER

CONTROL AND DATA LATCHES:
L LOW Q=D

——

Q LATCHES ON RISING EDGE OF L

. ADDRESS LATCHES: -
LATCH ON RISING EDGE OF E
. GATED DECODERS:

GATE ON RISING EDGE-OF G .

LSB At1 AS A4 A3 A9 A10
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Organization Guide
To Organize 8K x 8:

Connect: E-l with EE (Pins 9 + 32)
E2 withE4 (Pins 12 4 29)
W1 with W2 (Pins 11 + 31)

To Organize 16K x 4:

Connect: QO with Q4 (Pins 2 + 39)
DO with D4 (Pins 3+ 38)
Q1 with Q5 (Pins 4 + 37)
D1 with D5 (Pins 5 + 36)
D2 with D& (Pins 16 + 25)
Q2 with Q6 (Pins 17 + 24)
D3 with D7 (Pins 18 + 23)
Q3 with Q7 __(Pins19+22)

Optional W1 may be common with W2 (Pins 11 + 31)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change in
the chip enable being used. When operating in the 8K x 8

mode, use the chip enables as if there were only two, E1
and E2. In the 16K x 4 mode, all chip enables must be
treated separately. Transitions between chip enables must
be treated with the same timing constraints that apply to any
one chip enable. All chip enables must be high at least one
chip enable high time (TEHEL) before any chip enable can
fall. More than one chip enable low simultaneously, for
devices whose outputs are tied common either internally or
externally, is an illegal input condition and must be avoid.

Printed Circuit Board Mounting:

The leadless chip carrier packages used in the HM-6564
have conductive lids. These lids are electrically floating, not
connected to VCC or GND. The designer should be aware
of the possiblity that the carriers on the bottom side could
short conductors below if pressed completely down against
the surface of the circuit board. The pins on the package are
designed with a standoff feature to help prevent the
leadless carriers from touching the circuit board surface.

Board Size Tradeoffs

Printed circuit board real: estate is-a costly commodity.
Actual board costs depend on layout tolerances, density,
complexity, number of layers, choice of board material, and
other factors.

The following table compares board space for 16 standard -

DIP 4K RAMs to the HM-6564 RAM array. Both fine line,
close tolerance layout and standard “easy” layout board
sizes are shown in the comparison.

64K ARRAY OR 16 4K RAMs ON A PC BOARD vs. THE HM-6564

PACKAGE CIRCUIT SUBSTRATE SIZE
18 Pin DIP Standard Two Sided PCB 12 to 15 square inches
18 Pin DIP Fine Line or Multilayer PCB 9 to 11 square inches
18 Pin Multilayer Alumina Substrate’ 3to 5 squareinches
Leadless Carrier
HM-6564 Two Sided Mounting Multilayer 2 square inches
Alumina Substrate

The cost of semiconductor circuits decline with time. If actu-
al costs were included, they would be out of date in a very
short time. We urge you to contact your local Harris office of
sales representative for accurate pricing allowing cost
tradeoff analysis. In your cost analysis, also consider the

advantages of a lighter,: smaller overall package for your
system. Consider how much more valuable your system will
be when the memory array size is decreased to about 1/6 of
normal size.
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B HARRIS -~ HM-8808-8
HM-8808A-8

8K x 8 Asynchronous

June 1989 v o .CMOS Static RAM Module
Features ' ' Pinouts
e Full CMOS Design TOP VIEW
® 6 Transistor Memory Cell C : ' ne[T] e 28] VvCC
o LowStandby Current.......ccoeeeieiiaieincnanienannns 250/900pA ar2[z] 27] W
e Low Operating Current Ceeeeeeiecenaeraranas 70mA a7[3] 26|NC
* Fast Address Access Time . 100/120/150ns - As[4] - [5)as
e CMOS/TTL Compatible Inputs/Outputs , asf5] 24] A9
¢ JEDEC Approved Pinout . as[g] ZSjATt
* Equal Cycle and Access Time Aa7] HM-ss08-8 ol @
* No Clocks or Strobes Required : #2[8] 21410
* Single 5 Volt Supply ) w 5] 2] &
* Gated Inputs - No Pull-Up or Pull-Down Resistors Required 4o[10 . 75]oa7
e TemperatureRange .........cocieviennecccncnnans -550C to +1250C E:'g :——:.IZ::
e Easy Microprocessor Interfacing 002% %Do«
* Dual Chip Enable Control (HM-8808A) . - )
. GND [13] [15]pas
Description
The HM-8808-8 and HM-8808A-8 are 8K x 8 Asynchronous CMOS Static
RAM Modules, based on multi-layered, co-fired, dual-in-line substrates. TOP VIEW
Mounted on each substrate are four HM-65162 2K x 8 CMOS SRAMs, a high ne[T]
speed CMOS decoder, and a ceramic decoupling capacitor, all packaged in A""E
leadless chip carriers. The capacitor is added to reduce noise and the need w3
for external decoupling. The HM-65162 RAMs used in these modules are full
CMOS devices, utilizing arrays of six transistor (6T) memory cells for the most As[4]
stable and lowest possible standby supply current over the full military tem- ‘5E
perature range. In addition to this, the high stability of the 8T cell provides ' ME
excellent protection against soft errors due to noise and alpha particles. This a3[7]
stability also improves the radiation tolerance of the RAM over that of four ‘“E
transistor devices. The HM-8808-8 and HM-8808A-8 have gated inputs to M[E]
simplify system design for optimum standby supply current. The pinouts of AOE
these modules conform to the JEDEC 28 pin 8 bit wide standard, which is
compatible with a variety of industry standard memories. The HM-8808A-8 . poo[i]
is pin-compatible with many standard 8K x 8 RAMs, adding the advantage oo 12
of high performance over the full military temperature range. Also, because paz i3]
of the second chip enable (E2), the HM-8808A-8 simplifies the deS|gn of Gno [i3]
low-power battery back-up memory systems. .
Functional Diagram PIN DESCRIPTION
sl PIN DESCRIPTION
w A Address Input
6 DQ Data Input/Output
T E Chip Enable (HM-8808-8)
3] mam 3] Ram El Chip Enable (HM-8808A-8)
— — E2 Chip Enable (HM-8808A-8)
w Write Enable
L4 N G Output Enable
—  Ram L’ RAM
SELECTION GUIDE
1 ] PART NUMBER TELQV | IccsB
| l [ HM-8808S-8/HM-8808AS-8 100ns 250pA
ai-az —d ceo.cey | . HM-8808B-8/HM-8808AB-8 120ns 250pA
E,Ei — DEC (HM- 8808A ONLY) HM-8808-8/HM-8808A-8 150ns 900pA

CAUTION: These devices are sensitive to electronic discharge. Proper IC handling procedures should be followed.
Copyright © Harris Corporation 1989
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Specifications HM-8808S-8 HM-8808AS-8

Absolute Maximum Ratings
S0 o o VY o1 | =T 1= S 7.0V
Input or Output Voltage Applied GND -0.3Vto VCC +0.3V
Storage Temperature Range ... e -659C to +150°C
L= O LU 105000
BT el 1o 4 T [ 1Y 1= =1 (¥ = +175°C
Lead Temperature (Soldering, Ten SECONAS) . ..t ttuti ittt ittt ittt itiaeetateteneennearonaaseenenans +300°C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.
Operating Conditions
INPUt RISE AN Fall TimMe ..ttt ittt it ittt ettt et tiie et einesesaaneeseesnnaneeoecrnnsseeesonnns 40ns Max
Operating SUPPIY Volage ...ttt ittt ittt eiiateeteatesissesecssessssennasnosnasnnssasnenns 4.5V to 5.5V
{7 o= = (1 T I (= T4 T o T=T - L - PN -550C to +1250C
D.C. Electrical Specifications VCC = 5V + 10%; Tp = -550C to +1250C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCsB1 Standby Supply Current (CMOS) - 250 pA 10 = 0,E = VCC-0.3V (Note 7),
E2 =0.3V (Note 8)
ICCsB Standby Supply Current (TTL) - 35 mA 10= 0,_E-= VIH (Note 7),
E2 = VIL (Note 8)
ICCEN Enabled Supply Current - 60 mA 0= 0,E= VIL (Note 7),
. E2 = VIH (Note 8)
ICCOP Operating Supply Current - 70 mA 10=0,f=1 MHz,'E= VIL (Note 7), >
E2 = VIH (Notes 8, 2) a3
— ==
ICCDR Data Retention Supply Current - 125 pA VCC = 2.0V, E =VCC-0.3V (Note 7), © “E‘
E2 = 0.3V (Note 8)
] Input Leakage Current -1.0 +1.0 pA Vi=GND orVCC
1oz Input/Output Leakage Current -1.0 +1.0 pA VIO =GNDorVCC
VCCDR Data Retention Supply Voltage 2.0 - \ VCC =2.0V,E=VCC (Note 7),
E2 = GND (Note 8)
VoL Output Low Voltage - 04 v 10=4.0mA
VOH1 Output High Voltage 24 - \% 10 =-1.0mA
VOH2 Output High Voltage VCC-04 - v 10 = -100pA (Note 3)
VIL Input Low Voltage [o] 0.8 v
VIH Input High Voltage 2.4 VvCC \
Capacitance (Note 3)
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
CE Enable Input Capacitance - 15 pF VE =VCC or GND, f = 1MHz (Note 3)
cw Write Enable Capacitance - 48 pF VW =VCC or GND, f = 1MHz (Note 3)
Cl Input Capacitance: G.A - 35 pF VI=VCC or GND, f = 1MHz (Note 3)
ClO Input/Output Capacitance - 43 pF VIO =VCC or GND, f = 1MHz (Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.
3. Guaranteed but not tested. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V.
Input and output timing reference levels: 1.5V 7. Relevant lo the HM-8808-8 only.
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig). 8. Relevant to the HM-8808A-8 only.
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Specifications HM-8808S-8 HM-8808AS-8

A.C. Electrical Specifications VCC = 5V x 10%; Tp = -55°C to +125°C

k4

©

Guaranteed but not tested.

Input pulse levels: VIL = 0.0V, VIH = 3.0V
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V.
Input and output timing reference levels: 1.5V

El I

' Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

o

. “EL” (enable input valid) equivalent to:

Typical derating = 5mA/MHz incréase in ICCOP, VI = VCC or GND.

EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.

“EH" (enable input invalid) equivalent to:
EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.

Relevant to the HM-8808-8 only.

~N

Releva_nl to the HM-8808A-8 only.

NO. | SYMBOL I PARAMETER | MIN | MAX I UNITS I TEST CONDITIONS
READ CYCLE
(1) TAVAX Read Cycle Time 100 - ns .
) TAVQV Address Access Time - 100 ns
3) TELQV Chip Enable Access Time - 100 ns (Note 5)
(4) TGLQV Output Enable Access Time - 50 ns
(5) TELQX Chip Enable Output Enable Time 20 - ns (Notes 3, 5)
(6) TGLQX Output Enable Output Enable Time 5 - ns (Note 3)

7) TAXQX Address Output Hold Time 5 - ns

8) TEHQZ Chip Disable Output Disable Time [o] 60 ns (Notes 3, 6)
9) TGHQZ ) Output Disable Time [o] 40 ns (Note 3)
WRITE CYCLE

(10) TAVAX Write Cycle Time 100 - ns

(11) TELWH Chip Enable to End of Write 70 - ns (Note 5)

(12) | TWLWH Write Enable Pulse Width 40 - ns

(13) TELEH Enable Pulse Width (Early Write) 40 - ns (Notes 3, 5, 6)

(14) TAVWL Address Setup Time (Late Write) 15 - ns

(15) TAVEL Address Setup Time (Early Write) o] - ns (Notes 3, 5)

(16) | TWHAX Address Hold Time (Late Write) .10 - ‘ns

(17) TEHAX Address Hold Time (Early Write) 30 - ns (Note 3)

(18) TDVWH Data Setup Time (Late Write) 30 - ns

‘ (19) TDVEH Data Setup Time (Early Write) * 30 - ns (Note 6)

(20) | TWHDX | Data Hold Time (Late Write) 10 - ns

(21) TEHDX | Data Hold Time (Early Write) 30 - ns (Noieé 3,6)

(22) TWLEH Wirite Enable Pulse Setup Time 40 - ns (Note 6)

(23) | TWLQZ Write Enable Output Disable Time - 40 ns (Note 3)

(24) | TWHQX Write Disable Output Enable Time [o] - ns (Note 3)

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8808B-8 HM-8808AB-8

Absolute Maximum Ratings

FSTTT Yo YY1 - o1 2R 7.0V
Input or Output Voltage Applied ........... .GND-0.3V to VCC +0.3V
Storage Temperature Range ... -659C to +150°C
GateCount ............oueuts ....105000
Junction Temperature ceee cee.. +1759C
Lead Temperature (Soldering, Ten seconds) ...................................... Y +3000C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indit d in the op ! i of this specification is not implied.

Operating Conditions

INPUt RisSE aNd Fall TimMe ..o outt ittt ittt ittt iiiaieietiseseneetnnsaeesonesonasnasessensesonenans 40ns Max
Operating SUPPlY Volage . ...t i i ittt i ittt et ittt ettt e 4.5V {o 5.5V
[© o T=1 =1 (1 To B £=Ta 4o =T =1 (F = e -550C to +125°C

D.C. Electrical Specifications VCC = 5V x 10%; Tp = -550C to +1250C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
IcCcsB1 Standby Supply Current (CMOS) - 250 uA 10 =0,E =VCC-0.3V (Note 7),
E2=0.3V (Note 8)
IccsB Standby Supply Current (TTL) - 35 mA 10= O,E =VIH (Note 7),
E2 = VIL (Note 8)
ICCEN Enabled Supply Current - 60 mA 10=0,E=VIL (Note 7),
E2 = VIH (Note 8)
ICCOP Operating Supply Current - 70 mA I0=0,f=1 MHz,E: VIL (Note 7), >
E2 =VIH (Notes 8, 2) 5
= ==
ICCDR Data Retention Supply Current - 125 pA VCC = 2.0V, E = VCC-0.3V (Note 7), © E
E2 = 0.3V (Note 8)
1} Input Leakage Current -1.0 +1.0 pA VI=GND orVCC
1oz Input/Output Leakage Current -1.0 +1.0 pA VIO =GND orVCC
VCCDR Data Retention Supply Voltage 2.0 - v VCC =2.0V,E=VCC (Note 7),
E2 = GND (Note 8)
VoL Output Low Voltage - 0.4 v 10 =4.0mA
VOH1 Output High Voltage 2.4 - v 10 =-1.0mA
VOH2 Output High Voltage VCC-04 - \ 10 = ~100pA (Note 3)
VIL Input Low Voltage o] 0.8 v
VIH Input High Voltage 2.4 vCC v
Capacitance (Note 3)
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
CE Enable Input Capacitance - 15 pF VE =VCC or GND, f = 1MHz (Note 3)
cw Write Enable Capacitance - 48 pF VW =VCC or GND, f = 1MHz (Note 3)
Cl Input Capacitance: G, A - 35 pF VI=VCC or GND, f = 1MHz (Note 3)
clo Input/Output Capacitance - 43 pF VIO =VCC or GND, f = 1MHz (Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL"” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.
3. Guaranteed but not tested. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V, 7. Relevant to the HM-8808-8 only.

Input and output timing reference levels: 1.5V
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

®

Relevant to the HM~-8808A-8 only.

.
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Specifications HM-8808B-8 HM-8808AB-8

A.C. Electrical Specifications VvCC = 5V + 10%; Ta = -55°C to +125°C

NO. I SYMBOL [ PARAMETER I MIN | MAX | UNITS I TEST CONDITIONS
READ CYCLE
(1) TAVAX Read Cycle Time 120 - ns
2) TAVQV Address Access Time - 120 ns
3) TELQV Chip Enable Access Time - 120 ns (Note 5)
(4) TGLQV Output Enable Access Time - 65 ns
(5) TELQX Chip Enable Output Enable Time 20 - ns (Notes 3, 5)
(6) TGLQX Output Enable Output Enable Time 5 - ns (Note 3)
@) TAXQX Address Output Hold Time 5 . ns
8) TEHQZ Chip Disable Output Disable Time ] 70 ns {Notes 3, 6)
9) TGHQZ Output Disable Time o] 40 ns (Note 3)
WRITE CYCLE
(10) TAVAX Write Cycle Time 120 - ns
(1) TELWH Chip Enable to End of Write 80 - ns (Note 5)
(12) | TWLWH Write Enable Pulse Width 55 - ns
(13) TELEH Enable Pulse Width (Early Write) 60 - ns (Notes 3, 5, 6)
(14) TAVWL Address Setup Time (Late Write) ’ 15 - ns
(15) TAVEL Address Setup Time (Early Write) o] - ns (Notes 3, 5)
(16) | TWHAX Address Hold Time (Late Write) 10 - ns
7 TEHAX Address Hold Time (Early Write) 30 - ns (Note 3)
(18) | TDVWH Data Setup Time (Late Write) 30 - ns
(19) TDVEH Data Setup Time (Early Write) 30 - ns (Note 6)
(20) | TWHDX Data Hold Time (Late Write) 15 - ns
(21) TEHDX Data Hold Time (Early Write) 30 - ns (Notes 3, 6)
(22) | TWLEH Write Enable Pulse Setup Time 55 - ns (Note 6)
(23) | TWLQZ Write Enable Output Disable Time - 40 ns (Note 3)
(24) | TWHQX Write Disable Output Enable Time [o] - ns {Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voltage limits.

1

2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.
3. Guaranteed but not tested.
4

. Input pulse levels: VIL = 0.0V, VIH = 3.0V
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V.
Input and output timing reference levels: 1.5V
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).
5. “EL" (enable input valid) equivalent to:
EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.
6. “EH" (enable input invalid) equivalent to:
EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.

Relevant to the HM-8808-8 only.
Relevant to the HM-8808A-8 only.

® N
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Specifications HM-8808-8 HM-8808A-8

Absolute Maximum Ratings

ES T oo YA o1 - T I 7.0V
Input or Output Voltage Applied .GND -0.3Vto VCC +0.3V

Storage Temperature Range ... et ee ettt -659C to +150°C
Gate Count v ....105000
Junction Temperature ............. et e e e e e e et e e st e st et ... +1750C
Lead Temperature (Soldering, Ten seconds) . .....oovviiiineieennns et teaaat ettt +3000C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indi din the op ional i of this specification is not implied.

Operating Conditions

Input Rise and Fall Time ....... ....40ns Max
Operating Supply Voltage e eeiiteieie e 4.5V to 5.5V
Operating Temperature. .................. e ettt et ee et it it e i -550C to +1250C
D.C. Electrical Specifications VCC = 5V x 10%; Tp = -550C to +1250C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCsB1 Standby Supply Current (CMOS) - 900 pA 10 =0, E = VCC-0.3V (Note 7),
E2 = 0.3V (Note 8)
ICCSsB Standby Supply Current (TTL) - 35 mA 10 =0, E = VIH (Note 7),
E2 = VIL (Note 8)
ICCEN Enabled Supply Current - 70 mA 10=0,E=VIL (Note 7),
E2 = VIH (Note 8)
ICCOP Operating Supply Current - 70 mA 10=0,f=1 MHz,E = VIL (Note 7), -
E2 = VIH (Notes 8, 2) 4 S
= ==
ICCDR Data Retention Supply Current - 400 HA VCC = 2.0V, E = VCC-0.3V (Note 7), =] E
E2 = 0.3V (Note 8)
1] Input Leakage Current -5.0 +5.0 pA VI=GND orVCC
1oz Input/Output Leakage Current -5.0 +5.0 pA VIO =GNDorVCC
VCCDR Data Retention Supply Voltage 2.0 - v VCC = 2.0V, E = VCC (Note 7),
E2 = GND (Note 8)
VOL Output Low Voltage - 0.4 v 10 =4.0mA
VOH1 Output High Voltage 2.4 - v I0=-1.0mA "
VOH2 Output High Voltage VCC-0.4 - \ 10 = -100pA (Note 3)
VIL Input Low Voltage o] 0.8 v
VIH Input High Voltage 2.4 vCcC v
Capacitance (Note 3)
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
CE Enable Input Capacitance - 15 pF VE =VCC or GND, f = 1MHz (Note 3)
Ccw Write Enable Capacitance - 48 pF VW =VCC or GND, f = 1MHz (Note 3)
Cl Input Capacitance: G, A - 35 pF VI=VCC or GND, f = 1MHz (Note 3)
Clo Input/Output Capacitance - 43 pF VIO =VCC or GND, f = 1MHz (Note 3)

o

NOTES: 1. All devices tested at worst case temperature and supply voltage limits. “EL" (enable input valid) equivalent to:
2. Typical derating = SmA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.
3. Guaranteed but not tested. . “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.
Input rise and fall times: Sns (max.) VCC = 4.5V and 5.5V. ~
Input and output timing reference levels: 1.5V Relevant to the HM-8808-8 only.
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig). Relevant to the HM-8808A-8 only.

o
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Specifications HM-8808-8 HM-8808A-8

A.C. Electrical Specifications VCC = 5V + 10%; Tp = -55°C to +125°C

2. Typical derating = 5SmA/MHz increase in ICCOP, VI = VCC or GND.

3. Guaranteed but not tested.

4. Input pulse levels: VIL = 0.0V, VIH = 3.0V
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V.
Input and output timing reference levels: 1.5V

Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

o

. “EL"” (enable input valid) equivalent to:
EL on the HM-8808-8. EIL and E2H on the HM-8808A-8.

. "EH" (enable input invalid) equivalent to:
EH on the HM-8808-8. EIH or E2L on the HM-8808A-8.

Relevant to the HM-8808-8 only.
Relevant to the HM-8808A-8 only.

[d

& N

NO. I SYMBOL | PARAMETER I MIN I MAX l UNITS | TEST CONDITIONS
READ CYCLE
(1) TAVAX Read Cycle Time 150 - ns
) TAVQV Address Access Time - 150 ns
) TELQV Chip Enable Access Time - 150 ns (Note 5)
(4) TGLQV Output Enable Access Time - 65 ns
(5) TELQX Chip Enable Output Enable Time 25 - ns (Notes 3, 5)
(6) TGLQX Output Enable Output Enable Time 5 - ns (Note 3)
@ TAXQX Address Output Hold Time 5 - ns
8) TEHQZ Chip Disable Output Disable Time (o] 80 ns (Notes 3, 6)
9) TGHQZ Output Disable Time o 50 ns (Note 3)
WRITECYCLE
(10) TAVAX Write Cycle Time 150 - ns
(11) TELWH Chip Enable to End of Write 920 - ns {Note 5)
(12) | TWLWH Write Enable Pulse Width 65 - ns
(13) TELEH Enable Pulse Width (Early Write) 65 - ns (Notes 3, 5, 6)
(14) | TAVWL Address Setup Time (Late Write) 20 - ns
(15) TAVEL Address Setup Time (Early Write) 5 - ns (Notes 3, 5)
(16) | TWHAX Address Hold Time (Late Write) 20 - ns
(17) TEHAX Address Hold Time (Early Write) 45 - ns (Note 3)
(18) | TDVWH Data Setup Time (Late Write) 35 - ns
(19) TDVEH Data Setup Time (Early Write) 35 - ns (Note 6)
(20) | TWHDX | Data Hold Time (Late Write) 20 - ns
(21) TEHDX Data Hold Time (Early Write) 45 - ns (Notes 3, 6)
(22) TWLEH .| Write Enable Pulse Setup Time 65 - ns (Note 6)
| (23) TWLQZ Write Enable Output Disable Time - 50 ns (Note 3)
(24) | TWHQX Write Disable Qutput Enable Time 4] - ns (Note 3)
NOTES:. 1. All devices tested at worst case temperature and supply voltage limits.
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HM-8808-8 HM-8808A-8

Truth Table

HM-8308 HM-8808A HM-8808/8808A
MODE E El E2 w G
Standby (CMOS) vce X GND X X
Standby (TTL) VIH VIH vIL X X
Enabled (High 2) vIL VL VIH VIH VIH
Write VvIL vIL VIH vIL X
Read VL vIL VIH VIH vIiL

HNI-8808 Timing Diagram

READ CYCLE 1 (Notes 1, 2)

TAVAX
i
AT ADDRESS | ¥X ADDRESS 2 XX
TAVQV TAXOX
@ 0
0 DK DATA 1 KOOOOK DATA 2 DO wE
=
READ CYCLE 2 (Note 1)
TAVAX
U]
A 1 £X
TAVQV
@
« T
TELQV o TEH(Z
TELQX )
]
: TS I
|e__TLOV TGHOZ _
TGLOX ' @
T
0 X

NOTES: 1. In a read cycle.Wis held high.
2. In read cycle 1, the module is kept conti ly bled 6'. and E are held at VIL.
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HM-8808-8 HMS8808A-8

HM-8808 Timing Diagrams (Continued)

WRITE CYCLE 1 (Notes 1, 3, 4)

TAVAX
noy
A X
TAVWL TWLWH TWHAX
— 4 R 1z {16)
w ) ) s
K /
E LI,
an TELWH . TWHQX 24
TOVWH © TWHDX
(18) (20}
0
TWLQZ
23)
0 LYY YYYYYVVVVVVVVYYY N m
WRITE CYCLE 2 - (Notes 2, 4)
TAVAX
110
AT X
TAVEL TELEH TEHAX
{15 13) nn
W\ _ W/j
f —
X £
TDVEH TEHDX
19 ' 21)
i} —

NOTES: 1. In Write Cycle 1, the module is first enabled and then data is slrobed into the RAM with a pulse on Write Enable (W) Because W becomes valid

after the part is bled, this is il ferred to as a “Late Write" cycle.
2. In Write Cycle 2, Address (A) and Write Enable M) are first set up, and then data is strobed into the RAM with a pulse on E. Because W is valid
before the module is bled, this is il referred to as an “Early Write” cycle.

3. Oulpui Enable (G) is normally held stable throughout the entire cycle. If Gis held high, then the outputs (Q) remain in the high impedance state. if
G is held low, then it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ and TDVWH overlapped.

4. Data Inputs (D) and Data Outputs (Q) are connected internally at the DQ pins.
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HM-8808-8 HM8808A-8

HM-8808A Timing Diagrams

READ CYCLE 1 (Note 1, 2)

TAVAX
i
A X3 ADDRESS | kX ADDRESS 2 XX
TAVQV TAXQX
2 [
0 DATA 1 A DATA 2 OO0
READ CYCLE 2 (Note 1)
TAVAX
)
A
TAVQV
@
TELQU a TEHQZ
TELQX ®
6)
s
E2 ]
(NOTE 3) TELOV TEHQZ
TELQX )
)
4 7
< T6LOV TGHOZ
TGLOX ]
@
0 3 X0——

NOTES: 1. In a read cycle, W is held high.
2. In read cycle 2, the module is kept continuously enabled: G and E1 are held at VIL. E2 is held at VIH.

3. The AC timing of E2 is the same as that of El. Only the polarity is reversed. While E1 is active low, E2 is active high. Therefore AC parameters that
refar to the falling edge of enable, such as TELQV, can be applied to the rising edge of E2, and parameters that refer to the rising edge of enable,

such as TEHQZ, can be applied to the falling edge of E2.
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HM-8808-8 HM-8808A-8
HM-8808A Timing Diagrams (Continued)
WRITE CYCLE 1: Controlled byw (Notes 1, 3, 4)

(10)
TAVAX
A _X
(14) TAVWL TWLWH TWHAX —sd [16)
Wo— 12 p—
[T\ LT,
| . TELWH i
&7 i A \ANIIARNARARANNNY
(NOTE §) TELWH TWHOX
(18) pe——— TOUWH o TWHDX =
[ cmm—
[ TWLOZ

WRITE CYCLE 2: Controlled by E1 (Notes 2, 4)

(10)
TAVAX
A
= TAVEL TELEH TEHAX =
[ " " _gmmmmm
3] —_—
—d
ted i B
I-q— H | TEHDX g
] -+« I—
WRITE CYCLE 3: Conlrolléd by E2 (Notes 2, 4)
‘ (10)
TAVAX
A KA
- TAVEL TELEH TEHAX mdq
Lo N " /1110100
£ T LT,
| TS | (1) | S
(NOTE §) yet———— TOVEH —— | TEHDX = (21
0

NOTES: 1.

n

3]

[

In Write Cycle 1, the module is first enabled and then data is strobed into the RAM with a pulse on Write Enable (VV-). Becausew becomes valid

after the part is enabled, this is sometimes referred 1o as a “Late Write” cycle.

In Write Cycle 2 and 3, Address (A) and Write Enable (W) are first set up, and then data is strobed into the RAM with a pulse on E1 or E2. Because

W is valid before the module is enabled, this is sometimes referred to as an “Early Write” cycle.

Qulpul Enable (E) is normally held stable throughout the entire cycle. If Gis held high, then the outputs (Q) remain-in the high impedance state. If
G is held low, then it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ and TDVWH overlapped.

Data Inputs (D) and Data Outputs (Q) are connected internally at the DQ pins.

The AC timing of E2 is the same as that of . Only the polarity is reversed. While E1 is active low, E2 is active high. Therefore AG parameters that
refer 1o the falling edge of enable, such as TELQV, can be applied to the rising edge of E2, and parameters that refer to the rising edge of enable,

such as TEHQZ, can be applied to the falling edge of E2.
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HM-8808-8 HM-8808A-8

Low Voltage Data Retention

Harris CMOS RAMs are designed with battery backup in 2. During power-up and power-down transitions, E (HM-
mind. Data retention voltage and supply current are 8808) must be held between 90% of VCC and VCC
guaranteed over temperature. The following rules insure +0.3V; E2 (HM-8808A) must be held above -0.3V and
data retention: below 10% of VCC.

1. The module must be kept disabled during data retention. 3, The RAM module can begin operation one TAVAX after
The Chip Enable (E) on the HM-8808 must be held be- VCC reaches the minimum operating voltage (4.5V).
tween VCC-0.3V and VCC+0.3V. Chip Enable 2 (E2) on
the HM-8808A must be held between -0.3V and GND
+0.3V.

HM-8808 Data Retention Timing

DATA RETENTION MODE

TAVAX
vee —\
w——— - f -9 ————
VIH
E
220
VCCOR —_— S
.
gs
VIL S
OND — — =

HM-8808A Data Retention Timing

DATA RETENTION MODE

vee
gy — —— ———— N /A

VI "

£2
VCCOR -~ @@ @ @ r |l

GND
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HM-8808-8 HM-8808A-8

Packaging

28 PIN MODULE

1.386

1.414

o
©
w
2

2
o
@
2
@

L=

065
079

140

— i1

oLl

i

| I_jr

—
| I 100 BSC

NOTE: All Dimensions are

i

Min

Max ' Dimensions are in inches.
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HARRIS HM-8816H-8

16K x 8 High Speed Asynchronous

June 1989 CMOS Static RAM Module
Features Pinout
TOP VIEW
e Low Standby Supply Current ........ccoiiiiiiiiinnannnnen 800pA
o Low Operating SupplyCurrent .......ccocevieciiiennnnn.. 400mA ne 3 v Z8lvee
® Fast Access TiMe......oiiiiiiiiiiiieiaiiienencreneerannns 70ns a2l 1w
e Low Data Retention Supply Voltage ..........cccvviienennn.. 2.0V E
* Wide Operating Temperature Range ........... -550C to +1250C a7 [3] 26] 13
* CMOS/TTL Compatible Inputs/Outputs As [4] 25] A8
e JEDEC Approved Pinout A5 E 24] A9
® Full CMOS — Six Transistor RAM Cells Ad E >3l A1
o No Clocks or Strobes Required
e Single 5V Power Supply A3 E gl NC
© Standard DIP SiZe - ...cueeiuieieeeeeaaiiaaaeaeneaaann 0.6”x 1.5” A28 E A10
o Easy Microprocessor Interfacing Al E E E
o Gated Inputs A0 E EI pa7
Description poo [i1] 18] pos
The HM-8816H-8 is a I:ligh speed.‘ asynchrox)ou.s CMOS .static RAM pat E E pas >
module, based on a multi-layer, co-fired, dual-in-line ceramic substrate 5
and eight HM-65262 16K x 1 asynchronous CMOS static RAMs pQ2[13 16] D4 ==
packaged in leadless chip carriers. The HM-8816H-8 uses on-substrate GND [12 E DQ3 =
decoupling capacitors packaged in leadless chip carriers to reduce
electrical noise and improve reliability. The pinout of the HM-8816H-8 ’
conforms to the JEDEC 8-bit wide, 28 pin RAM standard, which allows the
system designer to design sockets that will accomodate a variety of
industry standard RAMs and EPROMs. The HM-8816H-8 also has gated
inputs to simplify system design for optimum standby supply current.
The HM-65262 RAMs used in this module are full CMOS devices, utilizing
arrays of six transistor (6T) memory cells for the most stable and lowest
possible standby supply current over the full military temperature range. In
addition to this, the high stability of the 6T cell provides excellent protection
against soft errors due to electrical noise and alpha particles. This stability
also improves the radiation tolerance of the RAMs over that of four
transistor devices.
Functional Diagram TRUTH TABLE
AO- 14, '}' AO- MODE E w
LKA (A FNE o Standby (CMOS) | VCC X
w w pa7 Standby (TTL) VIH X
a Read VIL VIH
E E —Das Write VIL VIL
- —D05
: —ba PIN DESCRIPTIONS
: —oba3
14 o —baz PIN FUNCTION
AQ —pat
A13 AO0-A13 Address Inputs
— 0 DQO-DQ7 Data Input/Outputs
w pao E Chip Enable
Q W Write Enable
E VCC Power (+5V)
GND Ground

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
Copyright © Harris Corporation 1989
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Specifications HVMI-8816H-8

Absolute Maximum Ratings*

LTy ALY L= PPt +7.0V
Input or Output Voltage Applied .. GND -0.3Vto VCC +0.3V
Storage Temperature Range ... -659C to +150°C
L E= T 00T 210000
BN Yoo [T o =T =1 {1 - +1750C
Lead Temperature (Soldering, TEN S@CONAS). ... v ittt ittt iatieeteetetetseenaeesernnesrnsseneenanss +300°C
CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating
and functiona: operation of the device at these or at any other conditions above those indicated in the operational sections of this specification is not
implied.

Operating Conditions

B8] o7 o YA e | =T - 4.5Vto 5.5V
Operating Temperature RANGE .. ...ttt tiiii it ieinesttesenneeetssssnesosesanaseseannaanans -550C to +1250C

D.C. Electrical Specifications VCC = 5V x 10%; Tp = -55°C to +125°C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
Iccssl Standby Supply Current (CMOS) - 800 pA 10=0,E=VCC-0.3V
ICCSB Standby Supply Current (TTL) - 40 mA 10=0, E=VIH
ICCEN Enabled Supply Current - 400 mA 0= O,E-«- VIL,VIN =VIH or VIL
ICCOP Operating Supply Current (Note 3) - 400 mA 10=0,f=1MHz,E = VIL,
VIN =VCC or GND
ICCDR Data Retention Supply Current - 320 pA VCC=2.0V,E=VCC-0.3V,10=0
n Input Leakage Current -1 +1 pA VIN =VCC or GND
oz IsO Leakage Current -1 +1 pA VIO =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 - v E=VvCC
VOL Output Voltage Low - 0.4 Vv IOL = 8.0mA
VOH1 Output Voltage High 2.4 - \ IOH =-4.0mA
VOH2 Output Voltage High (Note 2) VCC-0.4 - v IOH = 100pA
VIL Input Voitage Low o] 0.8 v
VIH Input Voltage High 24 vcc \

Capacitance (Note 2)

SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance 70 pF f=1MHz, VIN =VCC or GND
ClOo Input/Output Capacitance 25 pF f=1MHz, VIO = VCC or GND

NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max.; Input and output timing reference level: 1.5V; Output Load: 1TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.
3. Typical:derating: 40mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-8816H-8

A.C. Electrical Specifications VCC =5V + 10%; Tp = -55°C to +125°C

HM-8816HB HM-8816H
NO. SYMBOL PARAMETER MIN MAX MIN MAX UNITS [NOTES
READ CYCLE
(1) | TAVAX | tRC | Read Cycle Time 70 - 85 - ns 1,4
(2) | TAvQV | tAA | Address Access Time - 70 - 85 ns 1,4
(3) | TELQV | tCE | ChipEnable Access Time - 70 - 85 ns 1,4
(4) | TELQX | tLZ Chip Enable Output Enable Time 5 - 5 - ns 2,4
(5) | TEHQX Chip Enable Output Hold Time 5 - 5 - ns 2,4
(6) | TAXQX |tOH | Address Ouptut Hold Time 5 - 5 - ns 2,4
(7) | TEHQZ | tHZ | Chip Disable Output Disable Time [¢] 40 [o] 40 ns 2,4
WRITE CYCLE
(8) | TAVAX [tWC |. Write Cycle Time 70 - 85 - ns 1,4
(9) | TELWH [tCW | Chip Enable to End of Write W Controlled 65 - 75 - ns 1,4
(10) | TELEH [tCW | Chip Enable to End of Write E Controlled 65 - 75 - ns 2,4
(11) |TWLWH | tWP | Write Pulse Width 55 - 60 - ns 1,4
(12) | TAVWL | tAS | Address Setup Time W Controlled o] - [o] - ns 1,4
(13) | TAVEL | tAS | Address Setup Time E Controlled o} - o - ns 2,4
(14) | TWHAX | tWR | Write Recovery Time ‘W Controlled 10 - 10 - ns 1,4 a E
(15) | TEHAX |tWR | Write Recovery Time E Controlled 10 - 10 - ns 2,4 5 E
(16) | TDVWH |tDW | Data Setup Time W Controlled 30 - 35 - ns 1,4
(17) | TDVEH |tDW | Data Setup Time E Controlled 30 - 35 - ns 2,4
(18) | TWHDX | tDH | Data Hold Time W Controlled 5 - 5 - ns 1,4
(19) | TEHDX | tDH | Data Hold Time E Controlled 10 - 10 - ns 1,4
(20) | TWLQZ |[tWZ | Write Enable Low to Output Off - 40 - 40 ns 2,4
(21) |TWHQX |tOW | Write Enable High to Output On [¢] - [o] - ns 2,4

NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max.; Input and output timing reference level: 1.5V; Output Load: 1TTL gate equivalent
and CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.
3. Typical derating: 40mA/MHz increase in ICCOP.
4.VCC = 4.5V and 5.5V.




HM-8816H-8

Timing Diagrams
READ CYCLE 1: CONTROLLED BY E

1
A XX XXX
TAVAX
- Tecav @)
_—
N J[
< TEHOZ
TELOX ®
TEHQX —=] =
Q 4
N

NOTE: W is held high for entire cycle and D is ignored. Address is stable by the time E goes low and remains valid until E goes high.

READ CYCLE 2: CONTROLLED BY ADDRESS
|———— TAVAX ——————=

A !

TAVQV

® |

S

E S %/t— @
' TEHQZ
TELOX (@)
v —={ (=—T1AX0X (B
Q P

NOTE: W is high 1or_lhe entire cycle and D is lgnored.E is stable prior to A, becoming valid and after A becomes invalid.

WRITE CYCLE 1: CONTROLLED BY W (LATE WRITE)

'_—_ TAVAX ‘
L

A XX
® < TwHAX
TELWH ———=] .
I3 3S\h X/
© @
TAvwL (2 TEHQZ —]
— TWLWH —=
w AN _H

f=—TDVWH——| f=— TWHDX
D XX XXX XXX 2 KX

® ~— TwLoz—=
Q TELOX —— TWHOX @)

-

NOTE: In this mode,E rises after W. The address must remain stable whenever both -Eand Ware Low.
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HM-8816H-8

Timing Diagrams
WRITE CYCLE 2: CONTROLLED BY E (EARLY WRITE)

l—i TAX

A XX KK
13 TAVEL »l |- -] l=-TEHAX
- ~——— TELEH {0)—{ ®)
3 S
w SNNANR R Y773

~—TWHOX @)
oty | (X
D )QOCO(XXXXX)G_]{Q 2000
®

—=1 =—TELQX

TwLaz <——TEHQZ —

NOTE: In this mode, W rises after E. If W falls beforeEby atime exceeding TWLQZ (Max) - TELQX (Min), and rises
after E by a time exceeding TEHQZ (Max) - TWHQZ (Min), then Q will remain in the high impedance state
throughout the cycle. The address must remain stable whenever E and W are both low.

CMOS
MEMORY
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HM-8816H-8

Packaging

28 PIN MODULE

|
1.520 |

065
0719

-
&
=]

.|.=

=

=
9
&
ol

L

T

JL

ihE
=c=|1__
I-—'I'

L -fT

— s 34'3:|l|~

NOTE: All Dimensions are :::' Dimensions are in inches.
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a3 HARRIS

June 1989

HM-8832-8

32K x 8 Asynchronous
CMOS Static RAM Module

Features

e Full CMOS Six Transistor Memory Cell

e Low Standby Supply Current ................ 250pA
Low Operating Supply Current
Fast Address Access Time.........c.covueenn. 180ns
Low Data Retention Supply Voltage ............ 2.0V
CMOS/TTL Compatible Inputs/Outputs

JEDEC Approved Pinout

Equal Cycle and Access Times
No Clocks or Strobes Required
Single 5V Power Supply

Easy Microprocessor Interfacing
Operating Temperature Range ...
Standard DIP Size - 0.6” x 1.4”

-550C to +1250C

Pinout
TOP VIEW

Description

The HM-8832-8 is a 32K x 8 Bit Asynchronous CMOS
Static RAM Module based on a multi-layered, co-fired,
dual-in-line ceramic substrate, four HM-65642 CMOS
Asynchronous Static RAMs, and an HCT-138 high-speed
CMOS decoder, all mounted in ceramic leadless chip carri-
ers. In addition to this, each module is equipped with a
ceramic capacitor to minimize power supply noise and
reduce the need for external decoupling. Furthermore, this
capacitor is sealed in a ceramic leadless carrier for maxi-
mum reliability, even in extreme environments. All inputs on
the HM-8832-8 are gated by the E input to simplify system
design requirements to obtain the minimum standby and
data retention supply current. The pinout of the HM-8832-8

conforms with the JEDEC standard for eight-bit wide, 28
pin RAMs, which allows the module to be pin compatible
with future generations of high density RAMs and EPROMs.

The HM-65642 RAMs used on the HM-8832-8 module are
full CMOS devices, utilizing arrays of six-transistor (6T)
memory cells for the most stable and lowest possible
standby and data retention supply current over the full mili-
tary operating temperature range. In addition to this, the
high stability of the 6T cell provides excellent protection
against soft errors due to power supply noise and alpha
particles. This stability also improves the radiation tolerance
of the module over that of RAMs utilizing four transistor (4T)
Mix-MOS memory cells.

Functional Diagram

TRUTH TABLE

MODE E w G
AO-A12 Standby (CMOS) vCeC X X
DQO'DC—’V% Standby (TTL) . VIH X X
s Enabled (High 2) viL | viH | viH
an Arocss am 65642 Read VvIL VIH VIL
- Write ViL ViL X
e b PIN DESCRIPTION
S = N PIN FUNCTION
AO-A14 Address Inputs
L ] DQO-DQ7 Data Input/Output
| | ————— E Ghip Enable
A13 -A1g : HCT-138 E Ou.tput Enable
w Write Enable
VCC Power (+5V)
GND Ground

CMOS
MEMORY

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
Copyright © Harris Corporation 1989
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Specifications HM-8832-8

Absolute Maximum Ratings

SupplyVoltage ......ccovvviiuennnnns eereraeiaaa reeeas h e teaieeitiii et e eerierreeraieaes +7.0V

Input, Output or I/O Voltage Applied GND -0.3Vto VCC +0.3V
Storage Temperature Range .........ccveeeiiiiiiiereerrarnnessonnsaracnns .... -650C1t0 +150°C
GateCount .....o.vviiiiiininnnn,
Junction Temperature
Lead Temperature {(Soldering, Ten Seconds)

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
operation of the device at these or any other conditions above those indicated in the operation section of this specification is not implied.

Operating Conditions

Operating Voltage Range .......... et e eie et ettt tet et s e a sttty +4.5Vto +5.5V

Operating Temperature Range -550C to +125°C
D.C. Electrical Specifications (Note 4)  VCC = 5V + 10%; Tp = -55°C to +125°C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCsBI Standby Supply Current (CMOS) - 900 pA 10=0, E=VCC-0.3V
ICCsB Standby Supply Current (TTL) - 10 mA 10=0,E=VIH
ICCEN Enable Supply Current - 10 mA 10=0,E=VIL
ICCoP Operating Supply Current (Note 3) - 15 mA 10 =0, f=1MHz,E = VIL,

VI=VCC or GND

ICCDR Data Retention Supply Current - 750 HA VCC=2.0V,E=VCC-0.3V
VCCDR Data Retention Supply Voltage 2.0 - \Y E=VvCcC
] Input Leakage Current -1.0 +1.0 A VI =VCCor GND
1oz Input/Output Leakage Current ' -1.0 +1.0 pA VIO =VCC or GND
VIL Input Low Voltage (o] 0.8 \Y
VIH Input High Voltage 24 VvCC \
VoL Output Low Voltage - 0.4 \Y IOL =4.0mA
VOH1 Output High Voltage 2.4 - \ 10 =-1.0mA
VOH2 .| Output High Voltage (Note 2) VCC-0.4 - \J 10 =-100pA
Capacitance (Note 2)
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
CA Address Input Capacitance 40 pF VA=VCCorGND, f=1MHz
CDQ, CG Data, Output Enable Capacitance 45 pF VDQ, VG =VCC or GND, f = 1MHz
CEN Chip Enable Capaéitance 15 pF VEN =VCC or GND, f=1MHz
cw Write Enable Capacitance 60 pF VW =VCC or GND, f = 1MHz

NOTES:

. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.

Guaranteed but not tested. ’

Typical derating 5SmA/MHz increase in ICCOP.

4, All devices tested at worst case temperature and supply voltage limits.

-

“on
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Specifications HM-8832-8

A. C. Electrical Specifications (Notes 1,4) VCC =5V £ 10%; Tp = -55°C to +1250C
PIN NO. SYMBOL PARAMETER -MIN MAX | UNITS | TEST CONDITIONS
READ CYCLE
(1) TAVAX tRC Read Cycle Time 180 - ns
(2) TAVQV tAA Address Access Time - 180 ns
(3) TELQV tCE Chip Enable Access Time - 180 ns
(4) TGLQV tOE Output Enable Access Time - 75 ns
(5) TELQX Lz Chip Enable Output Enable Time 10 - ns (Note 2)
(6) TGLQOX toLz Output Enable Time 5 - ns (Note 2)
@) TAXQX tOH Address Output Hold Time 10 - ns (Note 2)
(8) TEHQZ tHZ Chip Disable Output Disable Time o] 80 ns (Note 2)
9) TGHQZ toz Output Disable Time 0 55 ns (Note 2)
WRITE CYCLE
(10) TAVAX | twC Write Cycle Time 180 - ns
(11) TWLWH tWP Write Pulse Width 95 - ns
(12) TELWH tcwW Chip Enable to End of Write W Controlled 95 - ns
(13) TELEH tcwW Chip Enable to End of Write | E Controlled 90 - ns (Note 2)
(14) TAVWL 1AS Address Setup Time ‘W Controlled 30 - ns - E
(15) TAVEL tAS Address Setup Time ) E Controlled 30 - ns : (Note 2) % %
(16) TWHAX tWR Write Recovery Time W Controlled 10 - ns =
(17) TEHAX tWR Write Recovery Time E Controlled 40 - ns (Note 2)
(18) TDVWH tDW Data Setup Time W Controlled 65 - ns .
(19) TDVEH tDW Data Setup Time E Controlled 65 - ns (Note 2)
(20) TWHDX | . tDH Data Hold Time W Controlled 10 - ns .
(21) TEHDX tDH Data Hold Time E Controlled 40 - ns {Note 2)
(22) TWLQZ twz Write Enable Output Disable Time - 55 ns (Note 2)
(23) TWHQX tow ) Write Disable Output Enable Time 5 - ns (Note 2)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference lavel: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is deraled by 0.15ns per pF.
2. Guaranteed but not tested. .
3. Typical derating 5SmA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8832B-8

Absolute Maximum Ratings

EST0 o) o) VA o1 1 - Ve - +7.0V
Input, Output or I/O Voltage Applied.. .. ....GND -0.3Vto VCC +0.3V

Storage Temperature RaNge . ... ...ttt iniie et iniuaeeeteinaesetessansstessesesesneeeesssssassasens -650C to +150°C .
[ L 0 TH ..405,230 Gates
JUNCHON TEMPEIAIUIE .t vttt et e ettt ie s esenesaaeneenannssestasessessosnsoeenensaesnsnnsnceasnssnsenaness +1750C
Lead Temperature (Soldering, Ten SECONAS). .t v vt ttttin ittt ittt ietiasetanneeteranneeserassoetocssnsasnanans +3000C

CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is ‘a stress only rating and
operation of the device at these or any other conditions above those indicated in the operation section of this specification is not implied.

Operating Conditions .

Operating Voltage Range . ..o vu ittt ittt tiitiaesettiianaeeseesnnesassnnsesessanseronsnnsassenennnns
Operating Temperature Range

D.C. Electrical Specifications (Note 4) VCC =5V + 10%; Tp = -550C to +1250C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
iccssl Standby Supply Current (CMOS) - 250 pA 10= 0,E= VCC -0.3V
ICCsB Standby Supply Current (TTL) - 2 mA 10=0,E=VIH
ICCEN Enable Supply Current - 10 | mA 10=0,E=VIL
ICCOP Operating Supply Current (Note 3) - 15 mA 10=0,f=1 MHz,E: VIL,

VI=VCC or GND
ICCDR Data Retention Supply Current - - 200 pA VCC =2.0V,E=VCC-0.3V
VCCDR ‘Data Retention Supply Voltage 2.0 - v E=Vvce
1 Input Leakage Current -1.0 +1.0 pA VI=VCCor GND
oz Input/Output Leakage Current -1.0 +1.0 pA ) VIO =VCC or GND
ViL lnpqt Low Voltage (o} 0.8 v
VIH Input High Voltage 2.4 vccC \
VoL Output Low Voltage - 0.4 \ I0OL = 4.0mA
VOH1 Output High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 =-100pA

Capacitance (Note 2)

SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
CA Address Input Capacitance 40 pF VA =VCCor GND, f=1MHz
CcDQ,CG Data, Output Enable Capacitance 45 pF VDQ,VG =VCC or GND, f = 1MHz
CEN Chip Enable Capacitance 15 pF VEN=VCC or GND, f = 1MHz
cw Write Enable Capacitance 60 pF VW =VCC or GND, f= 1MHz

NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.

2. Guaranteed but not tested.

3. Typical derating SmA/MHz increase in ICCOP.

4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HVI-8832B-8

A. C. Electrical Specifications (Notes 1,4)  VCC.= 5V + 10%; Ta = -55°C to +1250C

PIN NO. SYMBOL PARAMETER MIN MAX | UNITS | TEST CONDITIONS
READ CYCLE
(1) TAVAX tRC Read Cycle Time 180 - ns
2) TAVQV tAA Address Access Time - 180 ns
(3) TELQV tCE Chip Enable Access Time - 180 ns
(4) TGLQV tOE . Output Enable Access Time - 75 ns
(5) TELQX iz Chip Enable Output Enable Time 10 - ns (Note 2)
(6) TGLQX tOLZ Output Enable Time 5 - ns (Note 2)
(7) TAXQX tOH Address Output Hold Time 10 - ns (Note 2)
(8) TEHQZ tHZ Chip Disable Qutput Disable Time (o] 80 ns (Note 2)
9) TGHQZ toz Output Disable Time (o} 55 ns (Note 2)
WRITE CYCLE
(10) TAVAX twcC Write Cycle Time 180 - ns
(11) TWLWH twpP Write Pulse Width 95 - ns
(12) TELWH tcw Chip Enable to End of Write W Controlled 95 - ns
(13) TELEH tcw Chip Enable to End of Write E Controlled 90 - ns (Note 2)
(14) TAVWL tAS Address Setup Time W Controlled 30 - ns o =
(15) TAVEL tAS Address Setup Time E Controlled 30 - ns (Note 2) § ug_l
(16) TWHAX tWR Write Recovery Time W Controlled 10 - ns © =
(17)- TEHAX tWR Write Recovery Time E Controlled 40 - ns (Note 2)
(18) TDVWH tDW Data Setup Time - ‘W Controlled 65" - ns ’
(19) TDVEH tDW Data Setup Time E Controlled |' 65 - ns (Note 2)
(20) TWHDX tDH Data Hold Time W Controlled 10 - ns
(21) TEHDX tDH Data Hold Time E Controlled 40 - ns (Note 2) /
(22) TWLQZ twz Write Enable Output Disable Time - 55 ns (Note 2)
(23) TWHQX tow Write Disable Output Enable Time 5 - ns (Note 2)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: Sns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.

2. Guaranteed but not tested.

3. Typical derating 5SmA/MHz increase in ICCOP.

4. All devices tested at worst case temperature and supply voltage limits.
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HM-8832-8

Timing Diagrams

READ CYCLE I: ADDRESS CONTROLLED (Notes 1, 2)

(1)

|<——— TAVAx—-I

A XX ADDRESS 1 VALID X X  ADDRESS 2 VALID X X X
L_ (2) L_ (7)
TAVQV TAxox»f .

Q X XXXX x% DATA 1 VALID % X__DATA 2VALID X

READ CYCLE II: E OR G CONTROLLED (Note 1)

)
TAVAX
A XX , : XX
L% TAVY —]
E s %//(/8)////
le— (@TELQV ] '
«— (5) TELOX "‘ TEHQZ
v NSNSk /77777
» (4) ¢ TGLQV—L—] L_ (9)
(6) k TGLQX TGHOZ
a oK

READ CYCLE NOTES:
1 In aread cycle, W is held high.
2. In read cycle 1, the module is kept

bled: E and G are held low.
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HM-8832-8

Timing Diagrams
WRITE CYCLE I: W CONTROLLED (Note 1)

(10)
|¢—_—_— TAVAX =|I
A XX XXX
(14) (11) (16)
TAVWL"“ TWLWH — > TWHAX
E XX [T77777
12 23
: TEAH 1 Tvatx —
7] A (20)
(1a)l<—— TDVWH —»l«— TWHDX —-1

D 200Q000Q000K

(22) l— TWLQZ
Q mt_——_—k

WRITE CYCLE Il: E CONTROLLED (Note 2)

(10)
TAVAX »

(15)
TAVEL TELEH v—? TEHAX

(19)|<_ TDVEH —»«— TEHDX _.1(21)
D 2QO0Q00OOOOK 260¢€

>

XX

mi

El

WRITE CYCLE NOTES:

1. In Write Cycle I, the module is first enabled, and then data is strobed into the RAM with a pulse on'W. I G is held high for the entire cycle, the outputs will

remain in the high impedance state. If G is held low, it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ
and TDVWH overlapped.

2. In Write Cycle Il, Address (A) and Write Enable (W) are first set up and then data is strobed into the RAM with a pulse on E.

3-171

CMOS
MEMORY




\

B HARRIS

HM-92560-8

256K Synchronous

® Three-State Outputs

* Organizable as 32K x 8 or 16K x 16 Array

e On Chip Address Registers

© 48 Pin DIP Pinout - 2.66”.x 1.30” x 0.29”

e Synchronous Operation Yields Low Operating Power ..30mA/MHz
® Operating TemperatureRange ................. ) —55°Cvto +1259C
Description

The HM-92560-8 is a high density 256K bit CMOS RAM module. Sixteen
synchronous HM-6516 2K x 8 CMOS RAMs in Leadless Chip Carriers are
mounted on a multilayer ceramic substrate. The HM-92560-8 RAM
modaule is organized as two 16K x 8 CMOS RAM arrays sharing a common
address bus. Separate data input/output buses and chip enables allow the
user to format the HM-92560-8 as either a 16K x 16 or 32K x 8 array.
Ceramic capacitors are included on the substrate to reduce noise and to
minimize the need for additional external decoupling.

The synchronous design of the HM-92560-8 provides low opefating pow-
er along with address latches for ease of interface to multiplexed address/
data bus microprocessors.

The HM-92560-8 is physically constructed as an extra wide 48 pin
dual-in-line package with standard 0.1” centers between pins. - This
package technique combines the high packing density of CMOS and
Leadless Chip Carriers with the ease of use of DIP packaging.

June 1989 CMOS RAM Module
Featuies Pinout
e lowStandbyCurrent.......c.cooiiiiiinnnnnn. Ceeeeaaas TOP VIEW
® Fast Address Access Time
eDataRetention ......ccoevviiiiiiiiieiiiiivnnnn.,

Functional Diagrahi

W
A0-A10 |
A0-10 _| — A0-10
_ w w =
E i = E
DQO-7 G S pao-7
El . .
: . .
. L o
.
. . .
.
. . .
s i
| - Ao-10 ] - A0-10
E = = E
DQO-7 SI 1. |k DQO-7 \
! | \_HM-6516
DQO-7 GA GB  DQ8-15
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HM-92560-8

Organizational Guide

FOR 32K x 8 CONFIGURATION

CONNECT: PIN 16 (DQO) to PIN 33 (DQ8)
PIN 17 (DQ1) to PIN 32 (DQ9)
PIN 18 (DQ2) to PIN 31 (DQ10)
PIN 19 (DQ3) to PIN 30 (DQ11)
PIN 20 (DQ4) to PIN 29 (DQ12)
PIN 21 (DQ5) to PIN 28 (DQ13)
PIN 22 (DQS6) to PIN 27 (DQ14)
PIN 23 (DQ7) to PIN 26 (DQ15)

FOR 16K x 16 CONFIGURATION

CONNECT: PIN 6 (E1) to PIN 15 (E9)
PIN 7 (E2) to PIN 24 (ET0)
PIN 8 (EB) to PIN 25 (ET1)
PIN 9 (E4) to PIN 34 (E12)
PIN 10 (E5) to PIN 35 (E13)
PIN 11 (EB) to PIN 38 (E14)
PIN 12 (E7) to PIN 39 (ET5)
PIN 14 (E8) to PIN 40 (ET6)
PIN 13 (GA) to PIN 36 (GB)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change in
the chip enable being used. When operating in the 16K x 16
mode use the chip enables as if there were only eight, E1
thru E8. In the 32K x 8 mode, all chip enables must be
treated separately. Transitions between chip enables must
be treated with the same timing constraints that apply to any
one chip enable. All chip enables must be high at least one
chip enable high time (TEHEL) before any chip enable can
fall. As the HM-92560-8 is a synchronous memory every
address transition must be accompanied by a chip enable
transition (see timing diagrams). More than one chip enable
low simultaneously, for devices whose outputs are tied
common either internally or externally, is an |llegal input
condition and must be avoided.

Printed Circuit Board Mounting:

The leadless chip carrier packages used in the
HM-92560-8 have conductive lids. These lids are
electrically connected to GND. The designer should be
aware of the possibility that the carriers on the bottom side
could short conductors below if pressed completely down
against the surface of the circuit board. The pins on the
package are designed with a standoff feature to help
prevent the leadless carriers from touching the circuit board
surface.
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Specifications HM-92560-8

Absolute Maximum Ratings

Storage Temperature Range
GateCount...............

specification is not implied.

Junction Temperature................o.u0e
Lead Temperature (Soldering, Ten Seconds) .

CAUTION: Stresses above those listed in the “Absolute Maxilﬁum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this

B0 o7 o Yo 2= T PP +7.0V
Input, Output or I/O Voltage Applied . .....

........ -659C to +150°0C

GND -0.3Vto VCC +0.3V

Operating Conditions

Operating Voltage Range .......c.eeiiiiiieenriinennteeesasnsenssnssssssosssernsasnnasenns +4.5V to +5.5V
Operating Temperature Range -550C to +1250C
D.C. Electrical Specifications VCC = 5V + 10%; Tp = -559C to +1250C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 500 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current 16K x 16 - 30 mA E_'= 1MHz,10 =0, VI =VCC or GND
(Note 3) G=VCC
ICCOP Operating Supply Current 32K x 8 - 15 mA E: 1MHz, 10 =0, VI =VCC or GND
(Note 3) G=VCC
ICCDR Data Retention Supply Current - 350 pA 10=0,VCC =2.0,VI=VCCorGND,
E=VCC
VCCDR Data Retention Supply Voltage 20 - \
] Input Leakage Current -5 +5 pA VI=VCC or GND
oz Input/Output Leakage Current -5 +5 pA VIO =VCC or GND
VIL Input Low Voltage [o] 0.8 v
VIH Input High Voltage VvCC-2.0 vCcC \
VOL Output Low Voltage - 04 v 10 =3.2mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
CIA Address Input Capacitance (Note 2) - 200 pF VI=VCCorGND, f=1MHz
CIE1 Enable Input Capacitance 16K x 16 - 100 pF Vi=VCC orGND, f=1MHz
(Note 2)
CIE2 Enable Input Capacitance 32K x 8 (Note 2) - 50 pF VI=VCCor GND, f=1MHz
CIG1 Output Enable Input Capacitance 16K x 16 - 150 pF VI=VCCorGND,f=1MHz
{Note 2)
ClG2 Output Enable Input Capacitance 32K x 8 - 100 pF VI=VCC or GND, f = 1MHz
(Note 2)
CIO1 Input/Output Capacitance 16K x 16 - 150 pF VI/O =VCCor GND, f= 1MHz
{Note 2)
Cclo2 Input/Output Capacitance 32K x 8 - 250 pF VI/O =VCC or GND, f = 1MHz
{Note 2)
Ciw Write Input Capacitance (Note 2) - 200 pF VI=VCC orGND, f = 1MHz
CVce Decoupling Capacitance 0.5 - uF f=1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V, Input rise and fall times: 10ns (max); Input and output timing reference level:
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

w

4. VCC = 4.5V and 5.5V.

. Typical derating 5SmA/MHz increase in ICCOP.

1.5V; Output load: 1 TTL gate equiv;lent
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Specifications HM-92560-8

A.C. Electrical Specifications VCC = 5V & 10%; Tp = -559C to +1250C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS

(1) TELQV Chip Enable Access Time - 150 ns (Notes 1, 4)

(2) TAVQV Address Access Time - 170 ns (Notes 1, 4)

(3) TELQX Chip Enable Output Enable Time 10 - ns (Notes 2, 4)

(4) TEHQZ Chip Enable Output Disable Time - 70 ns (Notes 2,4)

(5) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)

(6) TGLQV Output Enable Qutput Valid Time - 70 ns . (Notes 1, 4)

(7)TGHQZ Output Enable Output Disable Time - 70 ns (Notes 2,4)

(8) TELEH Chip Enable Pulse Negative Width 150 - ns (Notes 1, 4)

(9) TEHEL Chip Enable Pulse Positive Width 80 - ns (Notes 1, 4)

(10) TAVEL Address Setup Time 20 - ns i (Notes 1, 4)

(11) TELAX Address Hold Time 50 - ns (Notes 1, 4)

(12) TWLWH Write Enable Pulse Width 150 - ns (Notes 1, 4)

(13) TWLEH Write Enable Pulse Setup Time 150 - ns (Notes 1, 4)

(14) TELWH Write Enable Pulse Hold Time 150 - ns {Notes 1, 4)

(15) TDVWH Data Setup Time 80 - ns (Notes 1, 4)

(16) TWHDX Data Hold Time 20 - ns (Notes 1, 4)

(17) TWLDV Write Data Delay Time 70 - ns (Notes 1, 4) " =

(18) TELEL Read or Write Cycle Time 230 - ns {Notes 1, 4) g %
NOTES: °=

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference lavel: 1.5V; Qutput load: 1 TTL gate equwalenl
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.

3-175



HM-92

560-8

12)
_TAVQV -

Read Cycle

l]o]—i ‘I‘AVEI.."IE'.AXt’[l 1l

(10)

TAVEL-]

_:MAUD . ADD

NEXT | ADD

9)~ TEMEL -~

(18) TELEL
—.— TELEH

8)

TIME ! 4 [} ’ (] ? )
REFERENCE 2 R 1' [ . s
TRUTH TABLE
TIME " _ INPUTS
REFERENCE| E W G A DaQ FUNCTION
-1 X X X Z | .Memory Disabled
. 0 H X \ z Cycle Begins, Addresses are Latched
1 L H L X X Output Enabled
2 L H L X v Output Valid
3 H X X \ Read Accomplished
4 H X X X z Prepare for Next Cycle (Sameas - 1) .
5 H X \ z Cycle Ends, Next Cycle Begins (Same as 0)

The address informatlgn is latched in the on chip registers
- on the falling edge of E (T = 0), minimum address setup and
hold time requirements must be met. After the required hold
time, the addresses may change state without affecting
device operation. During time (T = 1), the outputs become

enabled but data is not valid until time (T ='2). W niust-re-
main high throughout the read cycle. After the data has
been read, E may return high (T = 3). This will force the out-
put buffers into a high impedance mode at time (T = 4).

Write Cycle

A

n : (o)
TE\%L |—TELAX B TAVEL |-
% VALID ADD M&-l X NEXT ADD

18]

TeLec (18)

TEHEL-——~4 TELEH -—— TEHEL — lg}
_ ‘JF—‘ 1]
E —— T 13
f=— TWLWH
& (12)
ﬂiﬁ ——TELWH———=—pvwn=(15) wrox {16)
: ’ X VALID DATA IN “ a S
G HIGH
TIME ' i 4 ;
REFERENCE -1 [ 1 2 3 4 5
TRUTH TABLE
TIME _ __INPUTS
REFERENCE | E w A DQ FUNCTION
-1 H X H X X Memory Disabled
(o] x X H \ X Cycle Begins, Addresses are Latched
1 L L H X X Write Period Begins
2 L | A|H X Vv | DatalnlsWritten
3 A H H X X Write Completed
4 H X H X X Prepare For Next Cycle (Same As -1)
5 _\_ X H \ X Cycle Ends. Next Cycle Begins (Same As 0)

The write cycle is initiated on the falling edge of E (T = 0),
which- latches the address information in the on chip
registers. If a write cycle is to be performed where the
output is not to become active, G can be held high (inactive).
TWHDX and TDVWH must be met_for proper device
operation regardless of G . If E and G fall before W falls
(read mode), a possible bus conflict may exist. If E rises
before W rises, reference data setup and hold times to the E

rising edge. The write opera’non is terminated by the first ris-
ing edge of W (T = 2) or E (T = 8). After the minimum E high
time (TEHEL), the next cycle may begin. If a series of
consecutive write cycles are to be performed, the W line
may be held low until all desired locations have been writ-
ten. In this case, data setup gnd hold times must be
referenced to the rising edge of E.
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Packaging
48 PIN MODULE
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HM-92570-8

256K Buffered Synchronous

CMOS RAM Module

Features

* Low Standby Current
e FastAccessSTimMe ...ciirriiiiiir e iiiiiiiieiieieaenens 250ns
eDataRetention .......cciiiiiiiiiiiii i i, 2.0V
® Three-State Outputs

* Organizable As 32K x 8 or 16K x 16 Array

» Buffered Address And Control Lines

® On Chip Address Registers

o 48 Pin DIP Pinout - 2.66" x 1.30" x0.29"

e Operating Temperature Range............ P, -550C to +1250C

Description

The HM-92570-8 is a fully buffered 256K bit CMOS RAM Module
consisting of sixteen HM-6516 2K x 8 CMOS RAMSs, two 82C82 CMOS
octal latching bus drivers, and two HCT-138 CMOS 3:8 decoders in
leadless chip carriers mounted on a multilayer ceramic substrate. The
HM-92570-8 RAM Module is organized as two 16K x 8 CMOS RAM arrays
sharing a common address bus. Separate data input/output buses allow the
user to format the HM-92570-8 as either a 16K x 16 or 32K x 8 array.

On-board buffers and decoders reduce external package count
requirements. Write enable, output enable and chip enable control signals
are buffered along with address inputs. Ceramic capacitors sealed in
leadless carriers are included on the substrate to reduce power supply noise
and to reduce the need for external decoupling.

The synchronous design of the HM-92570-8 provides low operating power
along with address latches for ease of interface to multiplexed
address/data bus microprocessors.

The HM-92570-8 is physically constructed as an extra wide 48 pin dual-in-
line package with standard 0.1” centers between pins. This package
technique combines the high packing density of CMOS and leadless chip
carriers with the ease of use of DIP packaging.

Pinout
TOP VIEW

PIN NAMES

PIN

DESCRIPTION

DQ
GX

NC

Address Input
Data Input/ Output
Output Enable
Chip Enable

Write Enable

No Connection

Functional Diagram 8282

15
>

=|

At
A12
A13 —
E_rA —
E2A —
E3A —

000-7

HCT-138

; — an

— a2
oec [ A1
—
— EzB
|— €38

CAUTION: These devices are sensitive 1o electrostatic discharge. Proper I.C. handling p d

C
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Organizational Guide

FOR 32K X 8 CONFIGURATION

CONNECT: PIN 16 (DQO) to PIN 33 (DQ8)
PIN 17 (DQ1) to PIN 32 (DQ9)
PIN 18 (DQ2) to PIN 31 (DQ10)
PIN 19 (DQ3) to PIN 30 (DQ11)
PIN 20 (DQ4) to PIN 29 (DQ12)
PIN 21 (DQ5) to PIN 28 (DQ13)
PIN 22 (DQS6) to PIN 27 (DQ14)
PIN 23 (DQ7) to PIN 26 (DQ15)

FOR 16K X 16 CONFIGURATION

CONNECT: Pin 9 (E1A) to PIN 40 (E1B)
PIN 10 (E2A) to PIN 39 (E2B)
PIN 11 (E3A) to PIN 38 (E3B)
PIN 13 (GA) to PIN 36 (GB)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change in
