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GENERAL INFORMATION

MHS BACKGROUND

MATRA MHS was formed in 1979 as a joint venture
company beetween MATRA of France and HARRIS
Corporation of the United States. Its charter was to de-
velop a leading CMOS design and manufacturing oper-
ation in Europe.

In the early 80’s, MHS reached its objectives and be-
came a pioneer with several novative products, espe-
cially CMOS static memories.

Then, several other agreements contributed to MHS
development.

In 1981, MHS signed an agreement with Intel Corp.
covering the manufacture of NMOS circuits in Nantes,
France and the establishment of a joint design facility
for telecom chips and video controllers (82716).

Resultingly, MHS manufactured Intel's 8086, 8088,
8051 and 8052, as well as Harris’ 80C86/88.

MHS was also entitled to desing CMOS versions of the
8051 MCU family. The 80C51 and its derivates have
become one of MHS major successes, while fabrication

of 16 bit MPU and NMOS devices was stopped, to con-
centrate on CMOS MCU.

In 1985, a joint venture was created between MHS and
SGS Microelettronica to develop a fully automated as-
sembly and test line for integrated circuits.

In a deal with Cypress, MHS received licensing rights
to manufacture Cypress fast 16 K, 64 K and 256 K
CMOS SRAMs and utilize Cypress fast 1.2 and 0.8
micron processes for MHS designs as well.

With France’s national Telecom research labs (CNET),
MHS developed an advanced sub-micron process,
named Super-CMOS, to combine speed and low power
consumption (see page 4). This process is in production
at MHS since 1988, while most new devices are de-
signed to run on it.

Recently, MHS and NEC also signed a second-source
agreement covering mutual manufacture and design
rights of NEC’s 78312A 16 bit microcontroller family.

MHS INDUSTRIAL CAPABILITY

MHS plgnt in Nantes (western France) includes a
2,000 m*, class 10 wafer fab which is capable to pro-
duce 100,000 125 mm wafers per year.

Around 15 million integrated circuits are shipped every
year by MHS.

The Nantes operation also has its own assembly and
test lines, as well as R & D and Quality departments.

This factory has been fully qualified by most major mili-
tary and space agencies according to their highest
standards ; its quality has also been praised by some
of the world’s most demanding |.C. users.

MHS SALES NETWORK

MHS has its own worldwide sales and distribution net-
work, with direct subsidiaries in Paris, Munich, London,
Milan, Stockolm, Santa-Clara, and Hong-Kong.

These locations also have a technical center to ensure
local support for MHS' expertise inintegration and ASIC
design.

MATRA MHS



MHS PRODUCT OFFERING

MHS offering includes four main product lines, all in
CMOS ; most circuits are available in commercial, in-
dusrtrial, and military temperature ranges.

MHS is also a leading European manufacturer of Hi-Rel

devices for military, aeronautics and space applica-
tions : its factory has been certified AQAP-1 and a var-
iety of products have been listed by the corresponding
agencies.

MICROCONTROLLERS

The 8051 family in CMOS, with a complete palette of
options :

ROM capacity from 4 K to 32 Kbytes : 80C51,80C52,
83C154, 83C154D.

Low-voltage (2.7 V), fuse-protected "secret ROM",
high-speed (20 MHz) versions.

_ Quick ROM service : three weeks for ROM code cus-
tomization.

. and a specific single-chip keyboard controller :
80C752.

STATIC RAMs

fast 16 K & 64 K devices : HM65728/767/768 (down
to 15 ns) & HM65764/787-790 and a fast 8 Kx 9 :
HM65779, and 256 K devices 65756/65797/65798

very low-power 16 K and 64 K memories (6 tran-
sistors per cell) : HM65162/262 and HM65641
(8Kx 8,55ns, 1 nA)

"ultimate” 64 K SRAM, such as HM65664/65687/
65688 : 35 ns, 1 pA
application-specific memories.

ECL SRAM 256 x 4 and 1 K x 4 in BICMOS process
technology. Access time : 3 ns.

DATACOM PRODUCTS

a family of combo devices (HC3054/57) compatible
with a market standard

specific chips for modem applications, the 29C42
error correction circuit for V42/LAP M Modems, the
HC55421 X21 interface, etc.

MHS is introducing a range of circuits dedicated to
ISDN applications : rate adaptators (29C93), HDLC and

ECMA102 multiplexed controllers, video codecs...

These products can be used in Terminal Equipments or
at the Network Termination end.

They are targeted for the upcoming generation of
equipment requiring powerful, flexible and low-cost
components.

CMOS ASIC

. Five gate-array families, with gate-counts from 250
up to 55,000 gates, ultra-fast CMOS arrays, proprie-
tary and standard software tools running on VAX,
SUN, or turnkey systems such as DAISY, MENTOR,
VALID, HP.

Two families of Composite arrays mixing optimized
blocks (RAM, ROM, & others) with regular arrays of
gates.

Specific smart software for system analysis and
logical synthetisis.

Digital and/or analog custom designs capabilities
using standard software from Silicon Compilers Sys-
tems Corp. : GDT and genesil.

Field technical centers in most of its subsidiaries.
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MHS DIFFERENTIATION

After having successfully proved its ability to provide the
electronic market with quality CMOS standard products
as well as ASICs, MHS has decided to offer additional
and newer solutions for system integration.

We named it : "THE TOOLBOX".
It combines our best strengthes :
A unique sub-micron process : the Super-CMOS.

A proven experience in making microcontrollers,
SRAM, ASIC and Telecom chips which results in our
mastering several of the most frequent function-
alities needed in modern electronic systems.

. Adesign methodology based the availability of the
above functions in a building block form, and a set
of advanced design tools - including silicon compila-
tion - which allows to mix them on asingle I.C. as re-
quired.

The total flexibility of these tools, which offers the
possibility to develop most specific product in gate-
array, composite array, or optimized silicon, accord-
ing to our customer needs, expressed in terms of
time-to-market, prototype cost, and production price.

A team of very capable system and device archi-
tects, fully dedicated to analyze and discuss our cus-
tomers’ needs, in order to choose with them the best
suited architecture and mean of integration to com-
pletely satisfy their specific requirements.

The above concept has been working so well that we
have developped priviledged relations with our custo-
mers. As a result, we are able to move with them
through the frontier between standard and user specific
1.C. We are diluting this frontier ; our customer’s experi-
ence has fertilized our tool box, and MHS's constantly
richer tool box allows us to propose more and smarter
solutions every day.

With our customers, we became :

A CONSULTANT IN INTEGRATION
and
AN EXPERT IN INTEGRATION

ALTERNATIVES FOR SYSTEM INTEGRATION

Each of the below criteria come from one or several dif-
ferent departments of our customers : marketing, de-
sign, manufacturing, and purchasing or finance.
Program managers will evaluate the appropriate trade-
offs, depending on the context of each program, includ-
ing technical, market, and other specific factors.

This will help in choosing with MHS the best suitable
solution and planning, taking into account possibilities
offered by MHS to shift or evolve from one solution to
another one at a further program stage.

SAMPLE OF STANDARD CIRCUITS | FULL CUSTOM| COMPOSITE | OPTIMIZED*
CRITERIA & PLD, GATE-ARRAYS CIRCUITS ARRAYS PARTITION
Breadboarding ++ - - +
Fast redesign ++ - ++ +
Level of integration - ++ + +
Complex systems - + +— ++
Flexibility ++ - + ++
Technical risks + - + +
Test & emulation ++ - + ++
Development cost ++ - + +
First production cost - —/+ + +
Mature production cost - ++ + +
Second source ++ - + +
Confidentiality —/+ ++ + +
(+ = satisfactory ; — = poor)

* Note : the optimized partition is a multi-chip solution based on standard circuits and composite arrays, for which the balance of criteria is often more

favorable than solutions using custom circuits.
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MHS SCMOS PROCESS

1. MHS COMMITMENT TO CMOS

For development and fabrication of the most advanced
integrated circuits in both the ASIC and standard pro-
duct fields MHS has made and stick to the choice of
CMOS technology. A lot of developments and progress
have been made from the initial 4 pm CMOS process,
back in 1980, to the most recent processes bearing on
materials, device physics or lithography which allow
now the new technology to provide speed and high in-
tegration density on top of the traditionnal virtues of
CMOS : low power consumption, wide voltage and tem-
perature operating range or high noise immunity.

These continuous efforts made by the company in a
very focused way around CMOS led MHS to the intro-
duction in 1988 of the Super CMOS (SCMOS) technol-
ogy on which most of the new MHS integrated circuits
are now built or developed.

One single process however cannot fulfill all product re-
quirements, and for this purpose complementary devel-
opments have been performed to derivate from a
generic technology process varieties more suited to
particular needs as presented below.

2. THE SCMOS PROCESS

Co-developed with the France’s National Telecom Re-
search Laboratory (CNET) the SCMOS goal has been
to offer a generic process as described here before with
submicronic minimum features to provide a very high
speed potential as well as maximum integration capa-
bility. Such advantages however should not be gained
against reliability characteristics which are of prime im-
portance in highly integrated system especially for avio-
nics or space application. For all these reasons special
options have been taken in building up the process as
can be viewed on the cross section of the double metal
version of SCMOS. Let’s review the key points of that
construction :

THE SUBSTRATE

The latch-up phenomenon has always been a major
concern of CMOS technology, that triggers parasitic
thyristor which can generate very high current flows re-
sulting in circuit non functionnality of destruction. By
using special electrical structure on circuits 1/O’s and
adopting careful layout rules inside the chips, accuity of
the problem has been greatly reduced on MHS pro-
ducts. However, shrinking down the dimensions re-
quires new solutions. Building the devices in a shallow
high resistive layer epitaxially grown on very low resi-
tivity substrate has proven its efficiency in killing the
latch-up phenomenon. By using such P+ epitaxial wa-
fersin SCMOS, voltage drops, induced by currentinjec-
tion in the substrate, are greatly reduced, while chance
of triggering the parasitic SCRis close to zero, resulting
in potential latch-up free circuits.

THE DEVICES

To guarantee high operation frequency of products, it
is necessary to move toward submicronic transistor
size in new processes. SCMOS emphasizes this trend
as 0.8 micron drawn devices reach electrical channel
length as low as 0.65 micron for the N channel transistor
thus conferring high speed potential to the circuits.

Short channels - however - have several drawbacks
that needed to be considered in SCMOS to guarantee
reliable operation and keep high performance :

_ To prevent punchthrough effects, such as voltage li-
mitations and subthreshold ‘currents degrading the
circuit standby power consumption, in-depth study
and optimization of transistor ion implant have been
carried out.

_ When going to short channel length, very high elec-
trical fields are applied to electrons in the devices
and the chance for those carriers to get enough en-
ergy to be injected in gate oxide becomes significant.
This "hot electron" effect creates voltage and trans-
conductance shifts that degrade device and circuit
reliability. To counter this threat on SCMOS, both P
and N channel transistors are built with LDD struc-
tures. This "Lightly Doped Drain" structure reduces
the electrical fields in the devices drain vicinity thus
lowering the probability of hot electron emission.

These two examples illustrate, among other actions,
the particular care that was taken in designing the
SCMOS devices to get the best performances without
giving up any in reliability.

THE GATE MATERIAL

Used to build the transistor gates and being the first in-
terconnection layer, this level has to have as low resis-
tivity as possible. The SCMOS technology achieves
that goal by replacing the polysilicon material by a bi-
layer of polysilicon which keeps the transistor threshold
voltage characteristics, and Titanium Silicide which pro-
vides the low resistance. A tenfold improvement has
been obtained through this solution, lowering typical
value of this layer from 30 ohm/square down to
3 ohm/square. A great benefit results for all product per-
formances and especially for memory, for which long
word lines use to be realized with the gate level.

THE DOUBLE METAL SYSTEM

More and more circuits now require an enhanced rout-
ing capability, either to achieve higher integration den-
sity (memories), or to allow automation in placement
and routing tasks (ASIC). If multilayer interconnection
is a necessity, several limitations however have to be
overcome to implement it efficiently in very dense tech-
nology. Among the concerns of double metal systems
let us mention the silicon metal interface, the metal step
coverage, the risk of hillock formation generating shorts
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between metal layers, contact filling, intermetal dielec-
tric planarization, via-contact stacking constrain, and
electromigration.

Here again, with SCMOS, an innovative solution has
been chosen to address most of these problems : it
stands in the utilization of Tungsten as the first metal
material, followed by a planarized intermetal dielectric
before deposition of the 2nd metal layer using alumi-
nium material.

Among other properties, Tungsten can be deposited by
chemical vapor deposition technique which leads to
better topology coverage, and offers the possibility of
contact filling by an autoplanarization mechanism. Ad-
vantage is taken of this characteristic in allowing the
stacking of vias and contact to interconnect the 2 metal

ments : it is already prepared for an analog version of
the same process and for even smaller lithographies
(0.7 and 0.5 um).

Gate oxide thickness 200 A
Electrical channel length

o NMOS transistor 0.65 pum
* PMOS transistor 0.9 um
Minimum drawn features 0.8 um
Metal 1 pitch 2.9 um
Metal 2 pitch 3.4 um

Propagation delay
Integration density

120 ps/gate
25000 transistor/mm?

layers. Such a possibility autorizes tighter metal pitches (RAM)
thus saving area in repetitive structures and intercon- Table 1.
nections. :
Other advantages come with tungsten utilization, in-
cluding better reliability resulting from the very good PRODUCT REQUIREMENTS
electromigration endurance of this material.
- ) PRODUCTS NEEDS |PROCESS

Through these specific developments, adding to the -—
basic works in new techniques around lithography (di- MICROCONTROLLER |  Digital CMOSs
rect stepping on wafers) or material deposition and OR COMPLEX LOGIC | high density
etching as well as manufacturing engineering works, DATACOM Mixed analog| CMOS
MHS as been able to master this advanced CMOS pro- digital analog
cess. - -

High densit: CMOS
With its characteristics, of which an abstract is given in MEMORIES H?gh speeg High speed
table 1, the SCMOS appears as a key technology for Flexibilit CMOS
the next 5 years. Thanks to innovative options that were ASIC " teab'l'¥ multilaye
made, it also bears the basics for future enhance- ou iy ulayer

PROCESS VARIANCES
BASIC SCMOS
LOW POWER
1POLY-1 METAL
SCMOS ANALOG CMOS .
DIGITAL 2 POLY + RADIATION
CAPACITORS TOLERANCE
SCMOS CMOS HIGH SPEED
2 METAL |-t ) 2 POLY
BACK-BIAS GENERATION
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HIGH RESISTIVITY
P-EPAXIALLAYER

MHS LITTERATURE

In order to provide our customers with a more exhaus- ware/progamming manuals, as well as a cross-refer-
tive and regularly updated information, MHS has now ence guide to common industry equivalents, if any.

split its data book into several handbooks.

Following volumes are available :

Last chapters deal with general information : quality and
reliability, dice/wafer form products, dice geometry

MICROS - MEMORIES - DATACOM - ASIC - index, package selection & dimensions guides, and
GRAPHIC - HI-REL. sales network.

Each volume includes all data pertinent to its topic : Separate documents, as well as updated information,
data-sheets, application and technical notes, soft- can be obtained through MHS sales network.

DATA SHEET CLASSIFICATION

CLASSIFICATION PRODUCT STAGE DISCLAIMERS

Preview Formative or design This document contains the design specifications for

product under development. Specifications may be
changed in any manner without notice.

Advance Information Sampling or This is advanced information, and specifications are
pre-production subject to change without notice.
Preliminary First production Additional data may be published at a later date. MHS

reserves the right to make changes at any time without
notice, to improve design and supply the best possible
product.

PRODUCT INDEX

HANDBOOK

TOPIC

8 BIT MICROCONTROLLERS

80C51/C31 ; 80C51-L/C31-L ; 80C51F ; 80C51S/C31S ; 80C52/32 ;
83C154 ; 83C154D ; 80C732/752.

16 BIT MICROCONTROLLER

78312/310 78312A/310A.

MEMORIES

HM 65687/688/664/767/768/770/772/728/787/788/789/790/791/764/779/
797/798/799/795/796/756/162/262/641/161/6116L/6207/65231.

DATACOM 29C93/94/95, 29C42/43, 29C80/82/84.
HC 55421/5570A/3052/3053/3054/3057.
ASIC MA, MB, MAF, MC/MCR, MBM, MCM, CMOS Foundry, Macrocell

6402/12C, Macrocells in Development, MA & MB Summary, Daisy, Mentor,

Valid, Hewlett Packard, Gateaid Il Vax, Superdesigner, Gasp.

i
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MHS : A WORLD LEADER
IN 80C51 FAMILY OF MICROCONTROLLERS

In 1985, MHS became a pioneer in CMOS microcon-
troller by introducing the CMOS version of the popular
8051.

Beyond the well-known advantages of CMOS such as
low-power consumption, MHS design offered a fully
static core, allowing chip operation down to zero MHz
clock without data loss.

MHS kept on leading the way by continuoulsy introduc-

ing innovative versions :

1986 : - a low-voltage version (80C51-L) operating
with Vec downto 2.7 V,

1987 : - a"secret ROM' version (80C51F) with which
simply blowing a fuse allows to protect ROM
content from being read or dumped by any
mean,

- the first CMOS version of 8052 : 8 K ROM and
three timers.

1988 : - 16 K bytes of ROM and additional features
with the 83C154,

- the "Quick ROM" service : a precious advant-
age providing our customers with customized

ROM parts in less than 3 weeks (80C51 and
80C52),

- the long awaited 20 MHz version : 80C51S,

- a complete keyboard controller, integrated in
one single I.C. : 80C752.

All above devices have been successful around the
world in a wide variety of applications : over 8 million
parts have been shipped.

MHS has more versions, more packages, more tem-
perature ranges and screening levels than any other
vendor on this family of microcontroller, for which MHS
is by far the first european source.

1989 : - for software-greedy applications : at last a
32 K ROM device : 83C154D,
- piggy-back circuits 80C51 PX

- and a very clever solution for integrated
systems...

If your already know most of all this, we will still surprize
you. If you did not so far, trying MHS might help you to
catch-up with those who know !
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MEMORIES

PRODUCT INDEX
ULTIMATE CMOS SRAM (high speed & low power)

FORMAT PART NUMBER | COMMERCIAL | INDUSTRIAL | MILITARY |PAGE
64 Kx1 HM 65687 35-45 ns 45-55 ns 45-55 ns 3-3
16 Kx 4 HM 65688 35-45 ns 45-55 ns 45-55 ns 3-13
8Kx8 HM 65664 35-45 ns 45-55 ns 45-55 ns 3-23
HIGH SPEED CMOS SRAM
ACCESS TIME/GRADE
FORMAT PART NUMBER | COMMERCIAL | INDUSTRIAL | MILITARY |PAGE
0-70°C - 40, + 85°C |- 55, + 125°C
16 Kx 1 HM 65767 (A) 15-55 ns - 25-55 ns 4-3
4Kx4 - HM 65768 (A) 15-55 ns - 25-55 ns 4-11
4 K x 4 with OE HM 65770 20-45 ns - 25-45 ns 4-21
4 K x 4 with Sep I/0O HM 65772 20-45 ns - 25-45 ns 4-29
2Kx8 HM 65728 (A) 20-55 ns - 35-55 ns 4-37
64 Kx1 HM 65787 20-55 ns 25-55 ns 25-55 ns 4-47
16 Kx4 . HM 65788 20-55 ns 25-55 ns 25-55 ns 4-57
16 K x 4 with OE HM 65789 20-55 ns 25-55 ns 25-55 ns 4-65
16 K x 4 with Sep /O HM 65790 25-55 ns 35-55 ns 35-55 ns 4-75
16 K x 4 with Sep /O HM 65791 25-55 ns 35-55 ns 35-55 ns 4-85
Transparent Write
8Kx8 HM 65764 25-55 ns 35-55 ns 35-55 ns 4-95
8Kx9 HM 65779 25-55 ns 35-55 ns 35-55 ns 4-105
32Kx8 HM 65756 35-45 ns 35-55 ns 35-55 ns 4-115
256 K x 1 HM 65797 25-45 ns 35-55 ns 35-55 ns 4-123
64 Kx4 . HM 65798 25-45 ns 35-55 ns 35-55 ns 4-131
64 K x 4 with OE HM 65799 25-45 ns 35-55 ns 35-55 ns 4-139
64 K x 4 with Sep 11O HM 65795 25-45 ns 35-55 ns 35-55 ns 4-147
64 K x 4 with Sep 1/0 HM 65796 35-55 ns 45-55 ns 45-55 ns 4-149
& Transparent Write
ECL SRAM
FORMAT PART | COMMERCIAL | INDUSTRIAL | MILITARY PAGE
NUMBER
256 x 4 MM 10E422 3-7ns - - 5-3
256 x 4 MM100E422 3-7ns - - 5-3
1024 x 4 MM 10E474 3-7ns - - 5-9
1024 x 4 MM100E474 3-7ns - - 5-9
VERY LOW POWER CMOS SRAM
FORMAT PART NUMBER | COMMERCIAL | INDUSTRIAL MILITARY |PAGE
2Kx8 HM 65162 55-70 ns 70-85 ns 70-85 ns 6-3
16 Kx 1 HM 65262 55-70 ns 70-85 ns 70-85 ns 6-13
8Kx8 HM 65641 55-70 ns 70-85 ns 70-85 ns 6-23
2 i IMHES




GENERAL PURPOSE CMOS SRAM

MEMORIES

FORMAT PART NUMBER | COMMERCIAL | INDUSTRIAL | MILITARY |PAGE

2Kx8 HM 6116 120 ns 120 ns cs* 7-3

2Kx8 HM 65161 70 ns 80 ns cs* 7-11

* Consult sales.
SMART MEMORIES

FORMAT PART NUMBER | COMMERCIAL | INDUSTRIAL | MILITARY |PAGE

Dual Port RAM Controller HMC 6207 - - - 8-5

Dual Port RAM 2K x 8 HM 65231 - - - 8-3

s
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MEMORIES

CROSS REFERENCE

Following data only reflect MHS'’s best interpretation of available industry literature, and might include some errors,
for which MHS cannot be held responsible.

MEASURE CONDITIONS

PARAMATER CONDITIONS

Access time

Stand-by current CS=V¢c—-03V All
Vin<Veec-02Vor<02V figures

Operating current Ve max lout = 0 pA are
Duty cycle 100 % max
Freq. max at 70 dec. C
Vin = Vcc or Gnd

MIL MHS MIL
FORMAT VENDOR It PRODUCT | (1) MHS ADVANTAGES

16 Kx 1 Yes HM 65767 | Yes | Equivalent Performance
Fujitsu MB81C67 Yes HM 65767 | Yes | Faster, Lower Consumption
Harris HM65262 Yes HM 65262 | Yes | Faster, Eq. Consumption
Hitachi HM6167L No HM 65262 | Yes | Faster, Lower Consumption
IDT IDT6167SA | Yes HM 65767 | Yes | Equivalent Performances
NEC pPD431 No HM 65262 | Yes | Faster, Lower Consumption
Thomson | MK41H67 No HM 65262 | Yes | Lower Consumption

4Kx4 Yes HM 65788 | Yes | Equivalent Performance

Fujitsu MB81C68A | Yes HM 65768 | Yes | Faster, Lower Consumption
Hitachi HM6168HL No HM 65768 | Yes | Faster

Inmos IMS1420/21 | No HM 65768 | Yes | Faster, Lower Consumption
IDT IDT6168LA | Yes HM 65768 | Yes
NEC nPD4314 No HM 65768 | Yes | Faster

Thomson | MK41H68 No HM 65768 | Yes | Faster
Toshiba TMM2068AD | No HM 65768 | Yes | Faster, Lower Consumption

4K x4SEP I/0 Yes HM 65772 |CS(@ | Faster, Eq. Performances
IDT 61682LA Yes HM 65772 CS | Faster
4 K x4 with OE | Cypress CY7C170 Yes HM 65770 Faster, Lower Consumption
Toshiba TMM2078AD | No HM 65770 Faster, Eq. Consumption
2Kx8 Yes HM 65728 | Yes | Faster, Eq. Consumption
Yes HM 65728 | Yes | Faster, Eq. Consumption
Harris HM65162 Yes HM 65162 | Yes | Lower Consumption
IDT 6116SA Yes HM 65162 | Yes | Lower Consumption

Toshiba TMM2018AD | No HM 65728 CS | Faster, Eq. Consumption

Fuijitsu MB8418L No HM 6116B CS | Faster, Lower Consumption
Fujitsu MB8417/18 No HM 6116B CS | Faster, Lower Consumption
Hitachi HM6116L No HM 6116B CS | Faster, Lower Consumption

NEC uPD446-L No HM 6116B CS | Faster, Lower Consumption
Toshiba TC5516 - HM 61168 CS | Faster, Eq. Consumption
Vitalic V6C16L No HM 6116B | CS | Faster, Lower Consumption

(1) Also available in military temp. range.
(2) Consult sales.
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MEMORIES

CROSS REFERENCE (continued)

MIL MHS MIL

FORMAT VENDOR 11 PRODUCT | (1) MHS ADVANTAGES

64 Kx 1 Yes HM 65787 | Yes | Equivalent Performances
Fuijitsu MB81C71 No HM 65787 | Yes | Faster, Eq. Consumption
Toshiba TC5561 No HM 65687 | Yes | Faster, Lower Consumption
Toshiba TC5562 No HM 65787 | Yes | Faster, Lower Consumption
Hitachi HM6287L No HM 65687 | Yes | Lower Consumption
IDT IDT7187L Yes HM 65687 | Yes | Lower Consumption
NEC pPD3461C No HM 65687 | Yes | Faster, Lower Consumption
Thomson | MK71H87 No HM 65687 | Yes | Lower Consumption
Mitsubishi | M5M5187 No HM 65687 | Yes | Lower Consumption

16 Kx4 Yes HM 65788 | Yes | Equivalent Performances
Fuijitsu MB81C74 No HM 65788 | Yes | Faster, Eq. Consumption
AMD AMD99C164 | Yes HM 65788 | Yes | Faster, Eq. Consumption
IDT IDT7188 Yes HM 65688 | Yes | Lower Consumption
NEC uPD4362C No HM 65688 | Yes | Faster, Lower Consumption

Hyundai HY62C88L No HM 65688 | Yes | Lower Consumption
Mitsubishi | M5M5188 No HM 65688 | Yes | Lower Consumption

Vitelic V61C62 No HM 65688 | Yes | Faster, Lower Consumption
16 K x 4 with OE Yes HM 65789 No | Equivalent Performances
IDT IDT6198L Yes HM 65789 No
NEC uPD4363C No HM 65789 No | Faster, Eq. Consumption
16 Kx 4 SEP |/0 Yes HM 65790 No | Equivalent Performances
IDT IDT6198L Yes HM 65790 No
8Kx8 Yes HM 65764 | Yes | Equivalent Performances
Harris HM65642 Yes HM 65664 | Yes | Faster, Lower Consumption
IDT 7164S Yes HM 65764 | Yes | Faster, Eq. Consumption
Toshiba TC5563APL | No HM 65664 | Yes | Faster, Lower Consumption
Fujitsu MB8464 No HM 65664 | Yes | Faster, Lower Consumption
Hitachi HM6264L No HM 65664 | Yes | Faster, Lower Consumption
NEC uPD4364C No HM 65664 | Yes | Faster, Lower Consumption
Thomson | MK48H64 Yes HM 65664 | Yes | Lower Consumption
Fuijitsu MB81C78 No HM 65764 — | Faster, Eq. Consumption
8Kx9 Fujitsu MB81C79 - HM 65779 — | Faster, Eq. Consumption
Toshiba TMM2089 - HM 65779 — | Equivalent Performances

(1) Also available in military temp. range.
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ULTIMATE
STATIC RAM

High Speed and Low Power
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HM 65687

64 k x 1
ULTIMATE CMOS SRAM

FEATURES

= ACCESS TIME
MILITARY/INDUSTRIAL : 45/55 ns (max)
COMMERCIAL : 35/45 ns (max)

= VERY LOW POWER CONSUMPTION
ACTIVE : 175.0 mW (typ)
STANDBY : 2.0 uW (typ)
DATA RETENTION : 0.8 pW (typ)

=« WIDE TEMPERATURE RANGE :
-55TO +125°C

= 300 MILS WIDTH PACKAGE

s TTL COMPATIBLE INPUTS AND OUTPUTS
a ASYNCHRONOUS

= SINGLE 5 VOLT SUPPLY

= EQUAL CYCLE AND ACCESS TIME

» GATED INPUTS : NO PULL-UP/DOWN
RESISTORS ARE REQUIRED

DESCRIPTION

The HM 65687 is a very low power CMOS static RAM
organized as 65536 x 1 bit. It is manufactured using the
MHS high performance CMOS technology named
super CMOS.

With this process, MHS is the first to bring the solution
for applications where fast computing is a mandatory as
low consumption, such as the aerospace electronics,
the portable instruments or PC’s.

Utilising an array of six transistors (6T) memory cells,

the HM 65687 combines an extremely low standby sup-
ply current (typical value = 0.1 pA) with a fast access
time at 35 ns over the full temperature range. The high
stability of the 6T cell provides excellent protection
against soft errors due to noise.

Extra protection against heavy ions is given by the use
of an epitaxial layer of a P substrate.

The HM 65687 is processed following the test methods
of MIL STD 883C.

PACKAGES

Plastic 300 mils, 22 pins, DIL.
Ceramic 300 mils, 22 pins, DIL. LCC, 22 pins.

Pinout DIL 22/24 pins (top view)

1

2
3
4
5
6
7
8
9

* preliminary

SOIC & SOJ* 300 mils, 24 pins DIL

Pinout LCC 22 pins (top view)

b vee
b A5
0 A4
0 A13
0 A12
0 NC
O At
b A10
b A9
b As
B Din
= e

éeaazazs

A473/01-9537
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HM 65687

BLOCK DIAGRAM

PRECHARGE
D
puslh
A2 O_:D &
[=}
i § . MATRIX 256 x 256
Dy g |
A3 o 2 %
0 |
[=]
S
A13 o—:D
Al14 o— bisout
:I ) )
pouTt
A15 0-:[3 WRITE AND READ CIRCUIT ] -
i }
ROW DECODER DISIN
w _' ADDRESS BUFFERS
[o S—
CONTROL  |-= DISIN
Cso CIRCUIT = DISOUT
A5 A6 A7 AB A9 A10 A1l A12
LOGIC SYMBOL PIN NAMES
A0-A15 : Address inputs| W : Write enable
V?C Din : Input Vec  : Power
TS - Dout  : QOutput GND :Ground
W CS : Chip select
A0 | L Din
Al -
ﬁg — TRUTH TABLE
ﬁ‘;'_‘ [} w DATA-IN |DATA-OUT| MODE
ﬁg - H X z Zz Deselect
A8 — L H V4 Valid Read
o] L | L | Vaid z Write
2};: | Dout L = low, H = high, X = H or L, Z = High impedance
A13
A14 -
A15 |
T
GND

h

i
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HM 65687

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.3 Vto + 7.0V
Input or Output voltage applied : (Gnd — 0.3 V) to (Vcc + 0.3 V)

Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2 Vec =10 % —55°C to + 125°C
Industrial (=9) Vec £10 % —40°C to + 85°C
Commercial (=5) Ve £10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply Voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL (1) | Input Low Voltage -0.3 0.0 0.8 \
VIH Input High Voltage 2.2 - VCC +0.3V Vv
Note : 1. VIL min =—-0.3 Vor - 1.0V pulse width 50 ns.
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 5 pF
Cout (2) | Output capacitance - - 7 pF

Note : 2. TA=25°C, f = 1 MHz, Vcc = 5.0 V, these parameters are not 100 % tested.

OUTPUT LOAD

DOUT

)
<

1270

660 a

i— —

30 pF

3-5
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ELECTRICAL CHARACTERISTICS DC PARAMETER

HM 65687

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (3) | Input leakage current -1.0 - 1.0 pA
102 (3) | Output leakage current -1.0 - 1.0 DA
VOL (4) | Output low voltage - - 0.4 \
VOH (4) | Output high voltage 2.4 - - Y
Notes : 3. Gnd < Vin < Vcc, Gnd < Vout < Vee output disabled.
4. Ve min, IOL =4.0 mA, IOH =—1.0 mA.
Consumption for Commercial specification (- 5) :
: 65687 | 65687 | 65687 | 65687
SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT | VALUE
ICCSB  (5) | Standby supply current 10 15 10 15 mA max
ICCSB1  (6) | Standby supply current 1.0 100.0 1.0 100.0 pA max
IcC (7) | Operating supply current 10 15 10 15 mA max
ICCOP  (8) | Operating supply current 50 75 50 75 mA max
Consumption for Industrial specification (- 9) :
65687 65687 65687 65687
SYMBOL PARAMETER B-9 S-9 9 c-9 UNIT | VALUE
ICCSB  (5) | Standby supply current 15 20 15 20 mA max
ICCSB1 (6) | Standby supply current 5.0 100.0 5.0 100.0 pA max
ICC (7) | Operating supply current 15 20 15 20 mA max
ICCOP  (8) | Operating supply current 75 100 75 100 mA max
Consumption for Military specification (- 2) :
65687 65687 65687 65687
SYMBOL PARAMETER B-2 S-2 2 c-2 UNIT VALUE
ICCSB  (5) | Standby supply current 15 20 15 20 mA max
ICCSB1  (6) | Standby supply current 50.0 500.0 50.0 500.0 pA max
ICC (7) | Operating supply current 15 20 15 20 mA max
ICCOP  (8) | Operating supply current 75 100 75 100 mA max

Notes : 5. CS>VIH.

6. CS>Vcec—

0.3V, lout=0mA.

7. CS<VIL, lout =0 mA, Vin = Gnd/Nce.
8. Vcc max, lout = 0 mA, f = max, Vin = Gnd/Vce.




HM 65687

DATA RETENTION MODE

MHS CMOS RAM's are designed with battery backup 2. CS must be kept between Vcc + 0.3 V and 70 % of
in mind. Data retention voltage and supply current are Vecduring the power up and power down transitions
guaranteed over temperature. The following rules in- 3. The RAM can begin operation > 35 ns after Vcc
sure data retention : reaches the minimum operating voltage (4.5 V).
1. Chip select (CS) must be held high during data

retention ; within Vcc to Vee + 0.3 V

TIMING
DATA RETENTION MODE
vee
45V 45V
N\ VCCDR /
TR
os
? 22 v% 22V
/777 & J N\

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TY‘?;‘):A'- MAXIMUM | UNIT
VCCDR Vcc for data retention 2.0 - — \Y
TCDR Chip deselected to data 0.0 - - ns
retention time
TR Operation recovery time TAVAV (10) - - ns
ICCDR1 (11)| Data retention current
@2.0V : HM-65687 (B)-5 - 0.1 1.0 pA
HM-65687 (B)-9 - 0.1 3.0 pA
HM-65687 (B)-2 - 0.1 20.0 LA
HM-65687S/C-5 - 0.1 30.0 pA
HM-65687S/C-9 - 0.1 30.0 UA
HM-65687S/C-2 - 0.1 200.0 UA
ICCDR2 (11)| Data retention current
@ 3.0 V: HM-65687 (B)-5 - 0.3 1.0 HA
HM-65687 (B)-9 - 0.3 3.0 A
HM-65687 (B)-2 - 0.3 30.0 pA
HM-65687S/C-5 - 0.3 © 50.0 HA
HM-65687S/C-9 - 0.3 50.0 HA
HM-65687S/C-2 - 0.3 300.0 LA

Notes : 9. TA=25C.
10. TAVAV = Read cycle time.
11. CS =Vecg, Vin = Gnd/Vce, this parameter is only tested to Vec =2 V.




HM 65687

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels :Gndto 3.0V Input timing reference levels 15V

Input rise :5ns Output load :1TTL gate + 30 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER 65687 | 03087 | 89987 | 63687 | uNIT |VALUE

TAVAV Write cycle time 35 35 45 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 35 35 45 45 ns min
TDVWH Data set-up time 20 20 25 25 ns min
TELWH CS low to write end 35 35 45 45 ns min
TWLQZ  (12)] Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 30 30 40 40 ns min
TWHAX Address hold to end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (12)| Write high to low Z 0 0 0 0 ns min

WRITE CYCLE : Industrial and military specification

SYMBOL PARAMETER i B B %5_3*/327 UNIT |VALUE

TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 45 45 55 55 ns min
TDVWH Data set-up time 20 20 25 25 ns min
TELWH CS low to write end 45 45 55 55 ns min
TWLQZ  (12)| Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 40 40 50 50 ns min
TWHAX Address hold to end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (12)| Write high to low Z 0 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

3-8




HM 65687

WRITE CYCLE

sooress XK KX
= I TELWH Ie—TWHAX
/|
TAVWH
~——TAVWL TWLWH
W \ ~—TWLEH
ANNS A
[~—TWLOZ TWHOX
bout SSSSSSS
L L L L S L LA
TOVEH ——»
TOVWH———— DX
on_ X XXXXXXX <L
Note : The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either

signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write.

39
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HM 65687

READ CYCLE : Commercial specification
65687 65687 65687 | 65687
SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT |VALUE
TAVAV Read cycle time 35 35 45 45 ns min
TAVQV Address access time 35 35 45 45 ns max
TAVQX Address Valid to low Z 5 5 5 5 ns min
TELQV Chip-select access time 40 40 50 50 ns max
TELQX CS low to low Z 5 5 5 5 ns max
TEHQZ CS high to high Z 35 35 45 45 ns max
READ CYCLE : Industrial and military specification
65687 65687 65687 | 65687
SYMBOL PARAMETER B-9/2 S-9/2 ~9/2 C-9/2 UNIT |VALUE
TAVAV Read cycle time 45 45 55 55 ns min
TAVQV Address access time 45 45 55 55 ns max
TAVQX Address Valid to low Z 5 5 5 5 ns min
TELQV Chip-select access time 50 50 65 65 ns max
TELQX CS low to low Z 5 5 5 5 ns max
TEHQZ CS high to high Z 45 45 55 55 ns max
READ CYCLE nb 1 (notes 13, 14)
TAVAV- |
oo
TAVQV-
o P G
——TAvax——s]
READ CYCLE nb 2 (notes 13, 15)
N L/
AN 4l
< TELEH »le TEHQZ/ ——p|
————TELQV—————>
TE LOX TWLOZ

Notes : 13. W is high for read cycle. _
14. Device is continuously selected, CS = VIL.
15. Address valid prior to or coincident with CS transitive.

-
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HM 65687

ORDERING INFORMATION

Package Device Type Grade Level

HM1 65687 B -5

64 k x 1 Ultimate CMOS —5: Commercial
static RAM — 5+ : Commercial with B.I.
—9: Industrial
0 - Chip form B - high speed/low current  _ g, - |ndustrial with B.I.
1 - Ceramic 22 pins S: high speed/standard cur- _ 5 . ilitary
3 - Plastic 22 pins - 300 mils rent -8 : Military with B.I.
4 - LCC 22 pins Blank : standard speed/low (B.l. = Bumn-in)
T - SOIC 24 pins current
U* - SOJ 24 pins C : standard
* preliminary

PACKAGE OUTLINE
For the packaging information, refer to chapter 10

Package reference : Plastic DIL, 300 mils, 22 pins : X41
Ceramic DIL, 300 mils, 22 pins : forthcoming
SOIC DIL, 300 mils, 24 pins : TBD
LCC rectangular, 22 pins : L16.

BURN-IN SCHEMATICS

64Kx1
(without output enable)

FO —ar— 1 22 L—— VCC
F2 —ww— 3 20 e — F14 ! H
F3 —w— 4 19 L www—F13 FO)!(OQ E DATA
F4 —ae— 5 . 18 Fi2 ) — =a
—Aw— so i ] [1.Cs

F5 —aw— 6 17 L v —F11 o9 27 .
F6 —ww— 7 16 L ww—pig SI Ll T LW
F7 —oe— 8 15 | a—F9 6 545,58
NC —ww—{ 9 14 | wwe—F8 '

(S1)W —wwe—] 10 13 L www—F16

GND—— 11T+ 12| a\—T5(50)

VCC =5V (-0, +0.5)

R =1 KQ per pin

FO =91.6 KHz+20 %

Fn=1/2Fn-1

S0 & S1 : programmable signals for
write / read cycles

NC = Non connected.

=
éﬂlh
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September 1989

Preview |||M|||
DATA SHEET HM 65688
16k x 4
ULTIMATE CMOS SRAM
FEATURES ﬂ

» ACCESS TIME = 300 MILS WIDTH PACKAGE

MILITARY/INDUSTRIAL : 45/55 ns (max) a TTL COMPATIBLE INPUTS AND OUTPUTS

COMMERCIAL : 35/45 ns (max) » ASYNCHRONOUS
= VERY LOW POWER CONSUMPTION « SINGLE 5 VOLT SUPPLY

ACTIVE : 175.0 mW (typ)
STANDBY : 2.0 uW (typ)

DATA RETENTION : 0.8 uW (typ)
WIDE TEMPERATURE RANGE :
-55TO +125°C

DESC

The HM 65688 is a very low power CMOS static RAM
organised as 16384 x 4 bits. It is manufactured using
the MHS high performance CMOS technology named
super CMOS.

" With this process, MHS is the first to bring the solution
for applications where fast computing as mandatory as
low consumption, such as the aerospace electronics,
the portable instruments or PC’s.

Utilising an array of six transistors (6T) memory cells,

EQUAL CYCLE AND ACCESS TIME

GATED INPUTS : NO PULL-UP/DOWN
RESISTORS ARE REQUIRED

RIPTION

the HM 65688 combines an extremely low standby sup-
ply current (typical value = 0.1 pA) with a fast access
time at 35 ns over the full temperature range. The high
stability of the 6T cell provides excellent protection
against soft errors due to noise.

Extra protection against heavy ions is given by the use
of an epitaxial layer on a P substrate.

The HM-65688 is processed following the test methods
of MIL STD 883C.

PACKAGES

Plastic 300 mils, 22 pins, DIL
Ceramic 300 mils, 22 pins, DIL LCC, 22 pins

Pinout DIL 22/24 pins (top view)

A5 O
A6 O
A7 O
A8
A9 O
A10 O

Al1 O

A12 o

A13
Gs d
NC O

GND O

ONO A WN =

* preliminary

SOIC & SOJ* 300 mils, 24 pins, DIL

Pinout LCC 22 pins (top view)

18253
o =

A474/01-9538
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HM 65688

BLOCK DIAGRAM

PRECHARGE
)
no ot
A7 o] &
Q
‘DENEE
§f b~ & | MATRIX 256x256
w
ABO—-:D 3 Z
A9 o a3
ok
<
A4
°_:D DISOUT
aaD
4
A2 O—:D WRITE AND READ CIRCUIT o
3
ROW DECODER DISIN
= _| ADDRESS BUFFERS
_ CONTROL  [== DISOUT
= lseaaa
A0 A1 A10 A1l A12 AB
LOGIC SYMBOL PIN NAMES
A0-A13 : Address inputs | GND : Ground
V(l3C I/00-1/03 : Inputs/Outputs | CS  : Chip-Select
5 Vee : Power W  : Write Enable
W —
o] TRUTH TABLE
"y o0 CS | W [ DATA-IN [DATA-OUT| MODE
A3 — H X Z Z Deselect
A4 — — /O 1 -
A5 — L H Z Valid Read
A6 - - :
A7 /o2 L L Valid Z Write
A8 — L = low, H = high, X = H or L, Z = high impedance
A9 —
A10 — —1/03
Al1—
A12 —
A13 —
|
GND

i
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HM 65688

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0V
Input or Output voltage applied : (Gnd — 0.3 V) to (Vcc + 0.3 V)
Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2) Vee £10 % —-55°Cto + 125°C
Industrial =9 Vee £10 % —40°Cto + 85°C
Commercial (-5) Vec £10 % 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 V
VIL (1) | Input low voltage -0.3 0.0 0.8 \%
VIH Input high voltage 2.2 - Vce + 0.3V \Y

Note : 1. VIL min =-0.3 V or — 1.0 V pulse width 50 ns.

CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 5 pF
Cout (2) | Output capacitance - - 7 pF

Note : 2. TA=25"C,f =1 MHz, Vcc = 5.0 V, these parameters are not 100 % tested.

OUTPUT LOAD

[4)]
<

1270 o

DOuT

660 o 30 pF

i p—
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ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM "UNIT
[ (3) | Input leakage current -1.0 - 1.0 pA
(0¥4 (3) | Output leakage current -1.0 - 1.0 pA
VOL (4) | Output low voltage - - 0.4 \
VOH (4) | Output high voltage 2.4 - - \
Notes : 3. Gnd < Vin <Vcc, Gnd < Vout < Vec output disabled.
4. Vec min, IOL =4.0 mA, IOH =—1.0 mA.
Consumption for Commercial specification (- 5) :
65688 | 65688 | 65688 | 65688
SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT | VALUE
ICCSB  (5) | Standby supply current 10 15 10 15 mA max
ICCSB1  (6) | Standby supply current 1.0 100.0 1.0 100.0 UA max
ICC (7) | Operating supply current 10 15 10 15 mA max
ICCOP  (8) | Operating supply current 50 75 50 75 mA max
Consumption for Industrial specification (- 9) :
65688 65688 65688 65688
SYMBOL PARAMETER B-9 S-9 ) c-9 UNIT VALUE
ICCSB  (5) | Standby supply current 15 20 15 20 mA max
ICCSB1 (6) | Standby supply current 5.0 100.0 5.0 100.0 VA max
ICC (7) | Operating supply current 15 20 15 20 mA max
ICCOP  (8) | Operating supply current 75 100 75 100 mA max
Consumption for Military specification (- 2) :
65688 65688 65688 65688
SYMBOL PARAMETER B-2 S-2 2 c-2 UNIT VALUE
ICCSB  (5) | Standby supply current 15 20 15 20 mA max
ICCSB1  (6) | Standby supply current 50.0 500.0 50.0 500.0 pA max
ICC (7) | Operating supply current 15 20 15 20 mA max
ICCOP  (8) | Operating supply current 75 100 75 100 mA max

Notes : 5. CS2VIH.
6. CS=>Vec—-0.3V, lout=0mA.
7. CS<VIL, lout =0 mA, Vin = Gnd/Vce.
8. Vecc max, lout = 0 mA, f = max, Vin = Gnd/Vcc.

=)
-‘élllll
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HM 65688

DATA RETENTION MODE

MHS CMOS RAM's are designed with battery backup 2. CS must be kept between Ve + 0.3 V and 70 % of
in mind. Data retention voltage and supply current are Vcce during the power up and power down transi-
guaranteed over temperature. The following rules in- tions.

sure data retention : 3. The RAM can begin operation > 35 ns after Vcc

1. Chip select (CS) must be held high during data reaches the minimum operating voltage (4.5 V).
retention ; within Vcc to Vee + 0.3V.

TIMING

DATA RETENTION
MODE

a5V VeR22 a5V
l‘— tCDR—| «— R —>|

& Z77777 %W 2 Vi RAASAIILLNN

vce

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TYF'QC;A'- MAXIMUM | UNIT
VCCDR Vcc for data retention 2.0 - - V
TCDR Chip deselected to data 0.0 - - ns
retention time
TR Operation recovery time TAVAV (10) - - ns
ICCDR1  (10)| Data retention current
@2.0 V : HM-65688(B)-5 - 0.1 1.0 pA
HM-65688(B)-9 - 0.1 3.0 pA
HM-65688(B)-2 - 0.1 20.0 UA
HM-65688S/C-5 - 0.1 30.0 UA
HM-65688S/C-9 - 0.1 30.0 pA
HM-65688S/C—-2 - 0.1 200.0 YA
ICCDR2 (11)| Data retention current ’
@3.0 V : HM-65688(B)-5 - 0.3 1.0 pA
HM-65688(B)-9 - 0.3 3.0 HA
HM-65688(B)-2 - 0.3 30.0 UA
HM-65688S/C-5 - 0.3 50.0 pA
HM-65688S/C-9 - 0.3 50.0 UA
HM-65688S/C-2 - 0.3 300.0 pA

Notes : 9. TA=25C.
10. TAVAV = Read cycle time.
11. CS =Vce, Vin = Gnd/Vc, this parameter is only tested to Vec =2 V.
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HM 65688

ELECTRICAL CHARACTERISTICS AC PARAMETERS -

AC CONDITIONS :

Input pulse levels :Gndto 3.0V Input timing reference levels 15V

Input rise :5ns Output load :1 TTL gate + 30 pF

WRITE CYCLE : Commercial specification

68
SYMBOL PARAMETER 65688 | 63588 | 65888 | 63588 | uNIT |VALUE

TAVAV .| Write cycle time 35 35 45 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 35 35 45 45 ns min
TDVWH Data set-up time 20 20 25 25 ns min
TELWH CS low to write end 35 35 45 45 ns min
TWLQZ  (12)| Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 30 30 40 40 ns min
TWHAX Address hold to end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (12)| Write high to low Z 0 0 0 0 ns min

WRITE CYCLE : Industrial and Military Specification

SYMBOL PARAMETER %5_3‘/*28 635_3‘/3;’ 6{’3/828 %5_3‘/3; UNIT |VALUE

TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 45 45 55 55 ns min
TDVWH Data set-up time 20 20 25 25 ns min
TELWH CS low to write end 45 45 55 55 ns min
TWLQZ  (12)| Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 40 40 50 50 ns min
TWHAX Address hold to end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (12)| Write high to low Z 0 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

=1
‘%(h
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HM 65688

WRITE CYCLE

AV/AL
AVAV

Aoonisss><><>< >0<><
\k TELWH [T TWHAX

TAVWH

al

——TAVWL TWLWH

TWLEH

7h

AN

TWHOX

[*—TWLQZ

NN NN NN
[l [ 77 77

N
L/

Dout

TOVEH ——»|

TOVWH—————fe THOX

on ‘ [ &

Note :  The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates
the write.
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READ CYCLE : Commercial specification
65688 65688 65688 | 65688
SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT |VALUE
TAVAV Read cycle time 35 35 45 45 ns min
TAVQV Address access time 35 35 45 45 ns max
TAVQX Address valid to low Z 5 5 5 5 ns min
TELQV Chip-select access time 40 40 50 50 ns max
TELQX CSlowto low Z 5 5 5 5 ns max
TEHQZ CS high to high Z 35 35 45 45 ns max
READ CYCLE : Industrial and military specification
65688 65688 65688 | 65688
SYMBOL PARAMETER Bo2 | 6.8/2 “o/2 | .o | UNIT |VALUE
TAVAV Read cycle time 45 45 55 55 ns min
TAVQV Address access time 45 45 55 55 ns max
TAVQX Address Valid to low Z 5 5 5 5 ns min
TELQV Chip-select access time 50 50 65 65 ns max
TELQX CS low to low Z 5 5 5 5 ns max
TEHQX CS high to high Z 45 45 55 55 ns max
READ CYCLE nb 1 (notes 13, 14)
TAVAV- |
ADDRESS ><
TAVQV-
o S Ko
[ TAVQX —|
READ CYCLE nb 2 (notes 13, 15)
cs
— a
AN 1
e TELEH »le TEHQZ) ———»|
4 TELQV————>|
TELOX T™WLQZ

Notes :13. W is high for read cycle. _
14. Device is continuously selected, CS = VIL.
15. Address valid prior to or coincident with CS transitive low.

i

fivill
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HM 65688

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65688 B -5
16 k x 4 Ultimate CMOS —5: Commercial
static RAM — 5+ : Commercial with B.I.

-9 Industrial

0 - Chip form B - high speed/low current — 04 Indus{rial with B.I.

1 - Ceramic 22 pins S : high speedistandard  _ 3. Miitary

3 - Plastic 22 pins 300 mils current - 8: Military with B.1.

4-LCC 22 pins Blank : standard speed/low .

T - SOIC 24 pins current (B.l. = Burn-in)

U* - SOJ 24 pins C : standard

* preliminary

PACKAGE OUTLINE
For the packaging information, refer to chapter 10.

Package reference : Plastic DIL, 300 mils, 22 pins : X41
Ceramic DIL, 300 mils, 22 pins : TBD
SOIC DIL, 300 mils, 24 pins : NO2
LCC rectangular, 22 pins : L16.

BURN-IN SCHEMATICS

16Kx4

FO —owe—{ 1 22 vCC
F1 —awe— 2 21 ~W—F13 ' H
F2 —www 3 20 |—mw—F12 Fo X ' %TS
F3 —ww—] 4 19 [-ww—F11 109 o
F4—awe— 5 18 |—www—F10 Sofi_o,l, s +- 9
F5 —aw— 6 17 -~ —F9 s1 1 LW
F& —aw—] 7 16 |—ww— F14 ) o i
F7 —awe— 8 15 - —F15 0 10ps
F8 —ww— 9 14 —ww—F14

(S0)CS —ww— 10 13 o —F15

GND 1 11 12 -ww—W(S1)

VCC =5V (-0, +0.5)

R =1 KQ per pin

FO=91.6 KHz+20 %

Fn =1/2 Fn-1

SO0 et S1 : programmable signals for
write / read cycles

i
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DATA SHEET HM 65664

8Kx8
ULTIMATE CMOS SRAM

FEATURES ﬂ

= ACCESS TIME = 300 AND 600 MILS WIDTH PACKAGE

MILITARY/INDUSTRIAL : 45/55 ns (max) « TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 35/45 ns (max) ASYNCHRONOUS

= VERY LOW POWER CONSUMPTION
ACTIVE : 175.0 mW (typ) « SINGLE 5 VOLT SUPPLY

STANDBY : 2.0 uW (typ) = EQUAL CYCLE AND ACCESS TIME
DATA RETENTION : 0.8 uW (typ) = GATED INPUTS : NO PULL-UP/DOWN
» WIDE TEMPERATURE RANGE : RESISTORS ARE REQUIRED
-55°CTO +125°C
DESCRIPTION
The HM 65664 is a very low power CMOS static RAM the HM 65664 combines an extremely low standby sup-
organized as 8192 x 8 bits. It is manufactured using the ply current (typical value = 0.1 pA) with a fast access
MHS high performance CMOS technology named time at 35 ns over the full temperature range. The high
super CMOS. stability of the 6T cell provides excellent protection
With this process, MHS is the first to bring the solution against soft errors due to noise.
for applications where fast computing is as mandatory Extra protection against heavy ions is given by the use
as low consumption, such as the aerospace electronics of an epitaxial layer on a P substrate.
or the portable instruments PC’s. The HM 65664 is processed following the test methods
Utilising an array of six transistors (6T) memory cells, of MIL STD 883C.
PACKAGES LOGIC SYMBOL
Plastic 300 & 600 mils, 28 pins, DIL. SOIC&SOJ 300 mils, 28 pins, DIL.
Ceramic 300 & 600 mils, 28 pins, DIL.  LCC, 32 pins. vee
Pinout DIL 28 pins (top view) Pinout LCC 32 pins (top view) gg_é E
W
A0 - 100
Al — = 1101
A2 — =102
A3 — — 1103
A4 j I 104
A5 - 1105
& - o7
A8 —
Ato ]
A1l —
A12
—
GND
3.23 MATRA MHS
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HM 65664

BLOCK DIAGRAM

PRECHARGE
D
AlZO"D «
Aeo—:l ) &
Q S—— g —— MATRIX 256 X 256
Aso—;‘D 2 g
AGo—:D ‘g
D)
ASo— DisouT
D )
A3°—:D WRITE AND READ CIRCUIT vo
1Y
ROW DECODER DISIN
_' )
ADDRESS BUFFERS
cs1o——
CS20—— CONTROL [-= DISOUT
W1 cmoum [ DiSN
OE
Vol
Al A0 A2 At
PIN NAMES TRUTH TABLE
AO-A12 : Address inputs | CS1 :Ch!p-selecﬁ Cs1lcs2| OE | W DA;"I‘;A— Dé\bl‘#- MODE
1/00-1/07 : Input/Output CS2 : Chip-select 2
Ve : Power OE : Output Enable H| X | XX z Z __ |Deselect
Gnd : Ground W :Write enable LIH|JL|H z Valid | Read
L|H]| X | L | Vald Y4 Write
Output
L|H|H|H] 2 Z | disable

L =low, H = high, X = H or L, Z = high impedance.

3-24



HM 65664

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto +7.0V
Input or Output voltage applied : (Gnd —0.3 V) to (Vcc + 0.3 V)
Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2) i Vee £10 % —55°C to + 125°C
Industrial =9 Vee =10 % —40°Cto + 85°C
Commercial (-5) Vee =10 % 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL (1) | Input low voltage -0.3 0.0 0.8 v
VIH Input high voltage 2.2 - Vee + 0.3V Vv

Note : 1. VILmin=-0.3Vor-1.0V pulse width 50 ns.

CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 8 pF
Cout (2) | Output capacitance - - 8 pF

Note : 2. TA=25°C,f=1MHz, Vcc =5.0V, these parameters are not tested.

3-25
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HM 65664

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X (3) | Input leakage current - 10.0 pA
|0z (3) | Output leakage current - 1.0 LA
VOL (4) | Output low voltage - 0.4 Y
VOH (4) | Output high voltage - v
‘Notes : 3. Gnd < Vin < Vce, Gnd < Vout < Vee Output disabled.
4. Vecmin, IOL=4.0mA, IOH= —1.0mA.
Consumption for Commercial specification (- 5) :
65664 65664 65664 65664
SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT [VALUE
ICCSB (5) | Standby supply current 10 15 10 15 mA max
ICCSB1 (6) | Standby supply current 1.0 100.0 1.0 100.0 UA max
ICC (7) | Operating supply current 10 15 10 15 mA max
ICCOP (8) | Operating supply current 50 75 50 75 mA max
Consumption for Industrial specification (- 9) :
65664 65664 65664 65664
SYMBOL PARAMETER B—9 S-9 -9 C-9 UNIT |[VALUE
ICCSB (5) | Standby supply current 15 20 15 20 mA | max
ICCSB1 (6) | Standby supply current 5.0 100.0 5.0 100.0 pA max
ICC  (7) | Operating supply current 15 20 15 20 mA max
ICCOP (8) | Operating supply current 75 100 75 100 mA max
Consumption for Military specification (- 2) :
65664 65664 65664 65664
SYMBOL PARAMETER B-2 S-2 2 c-2 UNIT |VALUE
ICCSB (5) | Standby supply current 15 20 15 20 mA max
ICCSB1 (6) | Standby supply current 50.0 500.0 50.0 500.0 uA max
ICC (7) | Operating supply current 15 20 15 20 mA max
ICCOP (8) | Operating supply current 75 100 75 100 mA max

Notes : 5. CS12VIH, CS2<VIL.

6. CS1>Vec- 0.3V, CS2 <0.3V, lout= 0 mA.

7. CS12VIL, CS2 < VIH, lout =0 mA, Vin = Gna/Vcc.
8. Vcc max, lout =0 mA, f = max, Vin = Gnd/Vce.




HM 65664

DATA RETENTION MODE

MHS CMOS RAM'’s are designed with battery backup RAM outputs high impedance, minimizing power
in mind. Data retention voltage and supply current are dissipation.
guaranteed over temperature. The following rules in- 3. CS and OE must be kept between Vce + 0.3V and
sure data retention : 70 % of Vcc during the power up and power down
1. Chip select (CS) must be held high during data transitions.

retention ; within Ve to Vee +0.3 V. 4. The RAM can begin operation > 45 ns after Vcc

2. Output Enable (OE) should be held high to keep the reaches the minimum operating voltage (4.5 V).

TIMING

DATA RETENTION
MODE

v
ce AV VPR2Y oy

tCDR—> +«——tR—>

N

S 777778 " Vi RKAANAANAN N

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TY'(’;()’A'- MAXIMUM | UNIT

VCCDR Vcc for data retention 2.0 - - \Y

TCDR Chip deselect to data 0.0 - - ns
retention time

TR Operation recovery time TAVAV (10) - - ns

ICCDR1  (11)| Data retention current

@ 2.0 V : HM-65664(B)-5 - 0.1 1.0 WA
HM-65664(B)-9 - 0.1 3.0 uA
HM-65664(B)-2 - 0.1 20.0 A
HM-65664S/C-5 - 0.1 30.0 HA
HM-65664S/C-9 - 0.1 30.0 HA
HM-65664S/C-2 - 0.1 200.0 UA

ICCDR2 (11)| Data retention current

@ 3.0 V : HM-65664(B)-5 - 0.3 1.0 iy
HM-65664(B)-9 - 0.3 3.0 HA
HM-65664(B)-2 - 0.3 30.0 iy
HM-65664S/C-5 - 0.3 50.0 HA
HM-65664S/C-9 - 0.3 50.0 HA

iy

HM-65664S/C-2 - 0.3 300.0

Notes : 9. TA=25C.
10. TAVAV = Read cycle time.
11. CS = Vece, Vin = Gnd/vce, this parameter is only tested to Vec =2 V.
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HM 65664

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 1.5V
Input rise :5ns Output load 11 TTL gate + 30 pF
WRITE CYCLE : Commercial specification
65664 65664 5664
SYMBOL PARAMETER 65084 A 568 62024 | uniT |vALUE
TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 45 45 55 55 ns min
write
TDVWH Data set-up time 20 20 25 25 ns min
TEL1WH CS1 low to write end 45 45 55 55 ns min
TEH2WH CS2 low to write end 45 45 55 55 ns min
TWLQZ (12) | Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 40 40 50 50 ns min
TWHAX Address hold to end of 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (12) | Write high to low Z 0 0 0 0 ns min
WRITE CYCLE : Industrial and Military specification
4 65664
sYmBoL PARAMETER e | ooy | 83054 | 358} | uNiT |vALUE
TAVAV Write cycle time 45 45 55 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 45 45 55 55 ns min
write
TDVWH Data set-up time 20 20 25 25 ns min
TEL1WH CST low to write end 45 45 55 55 ns min
TEH2WH CS2 low to write end 45 45 55 55 ns min
TWLQZ (12) | Write low to high Z 10 10 15 15 ns max
TWLWH Write pulse width 40 40 50 50 ns min
TWHAX Address hold to end of 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (12) | Write high to low Z 0 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

i

=11
=
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HM 65664

WRITE CYCLE 1 W CONTROLLED (note 13)

TAVAV

A

2N

TELIWH

TEH2WH

g
N
8

FANRARIRRRRARRNY

TAVWH

TAVWL TWLWH———] TWHAX
! \\\\\\ }iWHDX
| TOVWH |
OIN ‘* DATA-IN VALID
—TWiQz ~—TwHox
pout DATA UNDEFINED —’)‘_&MQ@':

WRITE CYCLE 2 CS1 CONTROLLED (note 13)

TAVAV.
GSi \\ i{ :
TAVWL Ty

cs2 X Y

AWH—— S——
AARRRRRARRRRRARY . 771111004,

TOVWH TWHDX

DIN { DATA-IN VALID 1

——Twmz——\l HIGH IMPEDANCE

pout DATA UNDEFINED ), =

Note : 13. Theinternal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that

terminates the write.

Data out is high impedance if O = VIH.

3-29

|

X



READ CYCLE : Commercial specification

HM 65664

65664

65664

65664

65664

SYMBOL PARAMETER B-5 S-5 5 C-5 UNIT |VALUE
TAVAV Read cycle time 45 45 55 55 ns min
TAVQV Address access time 45 45 55 55 ns max
TAVQX Address valid to low Z 5 5 5 5 ns min
TEL1QV Chip-select 1 access time 50 50 65 65 ns max
TEH2QV Chip-select 2 access time 50 50 65 65 ns max
TEL1QX CST low to low Z 5 5 5 5 ns max
TEH2QX CS2to low Z 5 5 5 5 ns max
TEH1QZ CST high to high Z 45 45 55 55 ns max
TEL2QZ CS2 low to high Z 45 45 55 55 ns max
TGLQV Output Enable access time 15 15 20 20 ns max
TGLQX OE low to low Z 5 5 5 5 ns min
TGHQZ OE high to high Z 10 10 20 20 ns max
READ CYCLE : Industrial and Military specification
4 4 4
SYMBOL PARAMETER e | Sooy | 800 O os | UNIT |VALUE
TAVAV Read cycle time 45 45 55 55 ns min
TAVQV Address saccess time 45 45 55 55 ns max
TAVQX Address valid to low Z 5 5 5 5 ns min
TEL1QV Chip-select 1 access time 50 50 65 65 ns max
THL2QV Chip-select 2 access time 50 50 65 65 ns max
TEL1QX CS1 low to low Z 5 5 5 5 ns max
TEH2QX CS2 high to low Z 5 5 5 5 ns max
TEH1QZ | CS1 high to high Z 45 45 55 55 ns max
TEL2QZ CS2 low to high Z 45 45 55 55 ns max
TGLQV Output Enable access time 15 15 20 20 ns max
TGLQX OE low to low Z 5 5 5 5 ns min
TGHQZ OE high to high Z 10 10 20 20 ns max
i INHS 20




READ CYCLE

HM 65664

nb 1 (notes 16, 17)

TAVAV- ]
1AV

ADDRESS X

TAVQV-
h\"e)
DOUT  PREVIOUS DATAVALID )W DATAVALID

READ CYCLE nb 2 (notes 16, 18)

TAVAV-
- v—
CS‘I_\\ Y,
7
cs2__ £ _
TEL1QV
] TEH2QV
OE 5';
TGLQV TGHQZ »]
et TEHOZ | MPEDANCE
HIGH IMPEDANCE /7777 LVIFCDANS
pout L DATAVALID )

Notes :16. W is high for read cycle

17. Device is continuously selected, CS1 & OE = VIL and CS2 = VIH

18. Address valid prior to or coincident with CS transition low.
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HM 65664

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65664 B -5
0 - Chip form 8 k x 8 Ultimate CMOS —5: Commercial
1 - Ceramic 28 pins static RAM ~5+:Commercial with B.1.
300 mils -9 : Industrial
1E - Ceramic 28 pins B = high speed/low current — 9+ : Industrial with B.I.
600 mils S = high speed/standard —2 : Military
3 - Plastic 28 pins current — 8 : Military with B.1.
300 mils Blank : standard speed/low (B.l. = Burn-in)
3E - Plastic 28 pins current '
600 mils C : standard
4 - LCC 32 pins
T - SOIC 28 pins
U* - SOJ 28 pins
* preliminary

PACKAGE OUTLINE
For the packaging information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 28 pins : X49
Plastic DIL, 600 mils, 28 pins : X32
Ceramic DIL, 600 mils, 28 pins : C32
SOIC DIL, 300 mils, 28 pins : TBD
LCC rectangular, 32 pins : L19.

BURN-IN SCHEMATICS

NC—ww—| 1 28 ——VCC
FO—aw 2 27 ew—S1 W
F1—wa 3 26 —~wWw—S3 CS2
F2—wwe 4 25 ew—F12 Fo X )C%E\
F3—ww— 5 24 +~ow—F11 109 91 ! -
FA—wwe— 6 23 ww—F10 so’i | 3 oS
F5—aw— 7 22 |~ww—S2 OF s171 1 I W
F6~—ww— 8 21 w9 - 32-———-5[1__?‘5——- OE
F7—ee— 9 20 —w—S0 CS1 09 91
Fe—awe— 10 19 -owe—F16 s3_i | L cs2
F13—aww— 11 18 www—F15 0 10,8
Fl4—ww— 12 17 -ew—F14
F15—ww— 13 16 ~wwWw—F13
GND — 14 15 —ew—F16
VCC =5V (-0, +0.5) Fn=1/2F n-1
R =1 KQ per pin S0 to S3 : programmable signals for write / read cycles
Fo =50 KHz £ 20 % NC = Not connected

=




HIGH SPEED
CMOS SRAM

||
-'Eflllh






DATA SHEET

September 1989

HM 65767

16 Kx 1
HIGH SPEED CMOS SRAM

FEATURES

= FAST ACCESS TIME
MILITARY : 25*/35/45/55 ns (max)
COMMERCIAL : 15%/20%/25/35/45/55 ns (max)
= LOW POWER CONSUMPTION
ACTIVE : 275 mW (typ)
STANDBY : 55 mW (typ)
» WIDE TEMPERATURE RANGE :
-55°CTO+125°C

= 300 MILS WIDTH PACKAGE
a TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

» CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM 65767 is a high speed CMOS static RAM or-
ganized as 16384x1 bit. Itis manufactured using MHS’s
high performance CMOS technology.

Access times as fast as 15 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65767 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 70 % when the circuit is deselected.

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM 65767 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM 65767 is processed following the test methods
of MIL STD 883C.

Plastic 300 mils, 20 pins, DIL. SOIC 300 mils, 20 pins, DIL.
Ceramic 300 mils, 20 pins, DIL. LCC 20 pins. vee
Tape and Reel Service. _ -
=
Pinout DIL 20 pins (top view) Pinout LCC 20 pins (top view) W L bin
A0
T 8 % 7
A0 O 1 20 p1 vee ~002 _
A2 19 b1 A13 WAL R v
A2 03 18 [ A12 % g A5 7
A3 4 7 h An A e
A4 5 16 [ A0 A10 A8
A5 O 6 15 b1 A9 A9 A9 7] | Dout
A6 O 7 14 [ A8 A8 M
Dout O 8 1B3AA » A A12
wdo 12 [ Din i A13 - :
GND O 10 1npcs L ol8a
= IB & GND
MATRA MHS
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HM 65767

BLOCK DIAGRAM

Ao >

INPUT BUFFER

7

A1 ]
A2 5
A3 »
A4 >
As 5]
Ag o>

DIN

bout

— ROW DECODER

g
:> 128 x 128 :> =4
ARRAY “%‘
w
w
1.1
POWER
COLUMN DECODER | | DOWN
44 4 4 .

A7 AB A9 A10 At1 A12 A13

NB

@7——:7 A

: A6 is a column decoder for the "E-5" and "F-5" version

;

PIN NAMES TRUTH TABLE

A0-A13 :Address inputs |W  : Write enable CS | W |DATA-IN |DATA-OUT| MODE
Din : Input Vce : Power H X 4 Z Deselect
Dout : Output GND : Ground L H 4 Valid Read
cs : Chip Select L L Valid - Z Write

L =low - H = high - X = H or L, Z = high impedance

I

i




HM 65767

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : — 0.5 Vto + 7.0 V Storage temperature : —65°C to + 150°C
DC input voltage : —3.0 Vto + 7.0V Output current into outputs (low) : 20 mA
DC output voltage in high Z state : — 0.5 Vto + 7.0 V

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2) 5V+10 % —55°C to + 125°C
Commercial (=5) 5V+10 % . 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.0 - 5.5 Vv

CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 4 pF
Cout (1) | Output capacitance - - 7 pF
ccs (1) | CS capacitance - - 5 pF

Note: 1. TA=25C,f=1MHz, Vcc=5.0V.

AC TEST LOADS AND WAVEFORMS

R1329 0 R13290q All input pulses
481 o mil 481 i
sV ( mil) sy (4810 mil) 30V o 90%
outPuT Z% ou-rPUTO—l—' GND 10% 10%
30 pF ?2253%20_0 spF  3R22020 Sns—=| ju—  —= 5ns
mil il
_T_ml:t.unms Imuuumc  @ss @ miy
= JIGAND = —JIGAND =
SCOPE SCOPE  ~
Equivalent to : THEVENIN EQUIVALENT
1670 , 125
OUTPUT O—————W———0 173V OUTPUT 0————w———0 19V
MILITARY COMMERCIAL

»
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HM 65767

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 LA
10Z (3) | Output leakage current —-50.0 - 50.0 VA
10S (3) | Output short circuit current - - —-350.0 mA
VOL (4) | Output low voltage - - 0.4 v
VOH (5) | Output high voltage 2.4 - - \
Notes : 2. Gnd < Vin <Vcc, Gnd < Vout < Vce Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
4. Vcc min, IOL = 12,0 mA (commercial) 8.0 mA (military).
5. Vee min, IOH =—4.0 mA.
Consumption for Commercial specification :
. 7 7 7 7
SYMBOL PARAMETER O o7 | RLeT |8oraT 163737 | UNIT |VALUE
ICCSB (6)| Standby supply current 30 30 20 20 20 30 mA max
ICCOP (7)| Dynamic operating current 70 70 70 70 70 90 mA max
Consumption for Military specification :
6
sYmBoL PARAMETER STCTA | BoTRT | OBTST | 6R7ET | UNIT [VALUE
ICCSB (6)| Standby supply current 30 20 20 20 mA max
ICCOP (7) | Dynamic operating current 80 70 70 70 mA max

Notes : 6. CS<VIH,a pull-up resistor to Vce on the CS input is required to keep the device deselected during Ve power-up otherwise ICCSB will exceed
values given.

7. Vec max, Output current = 0 mA, f = max, Vin = Ve or Gnd.
* Preliminary specification.

|||
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HM 65767

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 15V
Input rise :5ns Output loading IOL/IOH 1+ 30 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER OS7OTA|B37RTA| 80707 | B27RT | RETOT | UNIT | VALUE
TAVAV Write Cycle time . 15 20 25 30 40 ns min
TAVWL Address set-up time 0 0 0 0 0 ns min
TAVWH Address valid to end of write 15 20 25 30 40 ns min
TDVWH Data set-up time 10 15 15 15 15 ns min
TELWH CS low to write end 15 20 25 30 40 ns min
TWLQZ (8)| Write low to high Z 10 10 25 30 20 ns max
TWLWH Write pulse width 15 15 15 20 20 ns min
TWHAX Address hold to end of write 0 0 0 0 0 ns min
TWDHX Data hold time -0 0 0 0 0 ns min
TWHQX (8)| Write high to low Z 3 3 0 0 0 ns min

WRITE CYCLE : Military specification

7 767
SYMBOL PARAMETER BOTOTA | 6o78T | 67T | 83757 | UNIT |VALUE
TAVAV Write cycle time 25 30 40 40 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 25 30 40 40 ns min
TDVWH Data set-up time 15 15 15 15 ns min
TELWH CS low to write end 25 30 40 40 ns min
TWLQZ (8)| Write low to high Z 15 20 20 20 ns max
TWLWH Write pulse width 15 20 20 20 ns min
TWHAX Address hold to end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (8)| Write high to low Z 3 0 0 0 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
* Preliminary specification.

4-7
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HM 65767

WRITE CYCLE 1 (W CONTROLLED)

TAVAV.
ADDRESS D( X
TELWH
SN 27777777
TAVWH
TAVWL TWIWH——] TWHAX
w ) \ \
v MR / {I'WHDX
| TDVWH !
DATA IN )k | oam-invaup j{
DATA OUT DATA UNDEFINED

/" HIGH IMPEDANCE N

WRITE CYCLE'2 (CS CONTROLLED)

- TAVAV-
ADDRESS * ,

TAVWL TELWH
'C§ N

TAVWH

EAANARARRRRNRRNN S

DATA IN *

DATA-IN VALID

—————TDVWH——— .:—XITWHDX

-—TWLoz-—\l
DATA OUT DATA UNDEFINED )

HIGH IMPEDANCE

NHS s




HM 65767

READ CYCLE : Commercial specification

767
SYMBOL PARAMETER SoTeTAR oA 6|5_|7_g7 oot 537_27 8o7S7| uNIT |vALUE
TAVAV READ cycle time 15 20 25 30 40 50 ns min
TAVQV Address access time 15 20 25 | 30 40 50 ns max
TAVQX Address valid to low Z 2 2 3 3 3 3 ns min
TELQV Chip-select access time 15 20 25 35 45 55 ns max
TELQX | CSlow to low Z 3 3 5 5 5 5 ns min
TEHQZ CS high to high Z 10 15 15 20 25 25 ns max
TELIC CS low to power up 0 0 0 0 0 0 ns min
TEHICL | CS high to power down 10 20 20 25 30 30 ns max

* Preliminary specification.

READ CYCLE : Military specification

7A 767 65767
SYMBOL PARAMETER 6?_'7_3* 6}5(?27 an_z oS | uNIT |VALUE
TAVAV READ cycle time 25 35 40 50 ns min
TAVQV Address access time 25 35 40 50 ns max
TAVQX Address valid to low Z 2 3 3 3 ns min
TELQV Chip-select access time 25 35 45 55 ns max
TELQX CS low to low Z 3 5 5 5 ns min
TEHQZ | CS high to high Z 10 20 25 25 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL | CS high to power down 20 25 30 30 ns max

* Preliminary specification.

READ CYCLE nb 1

TAVAV- J

ADDRESS X *
TAVQV- 1
TAVOQX
DATAOUT  PREVIOUS DATAVALID ,W DATAVALID

READ CYCLE nb 2

— TAVAV.

TELQV TEHQZ
TELQZ HIGH

DATA out HIGH IMPEDANCE DATA VALID \| IMPEDANCE

SUPI\”IC; 50% - -I icc
CURRENT _—j _ 50 %L IS8

an
TN
N
N

49

X



HM 65767

ORDERING INFORMATION

Package Device type Grade Level
HM1 65767 (A) H - -5 :R
T Tape and Reel
Service
16 k x 1 high speed power -5 : Commercial
static RAM — 5+ : Commercial with B.I.
—2 : Military
-8 : Milit ith B.I.
0 - Chip form E=15ns B.. = éb:’,‘mx)”
1 - Ceramic 20 pins F=20ns
3 - Plastic 20 pins H=25ns
~ 300 mils K=35ns
4 - LCC 20 pins M=45ns
T - SOIC 20 pins N =55 ns

‘ PACKAGE OUTLINE
For the packaging information, refer to chapter 10.

Package reference :  Plastic DIL, 300 mils, 20 pins : 034
SOIC DIL, 300 mils, 20 pins : NO1
Ceramic, 300 mils, 20 pins : C23
LCC rectangular, 20 pins : L20.

BURN-IN SCHEMATICS

F1 —e— 1 20 —VCC
F2 —rnr— 2 19 - F14 R = 220 Q per row
F3-ww 3 18 wwwe-F13 FO =50 KHz + 20 %
F4—ww| 4 17 |- F12 Fn=1/2Fn-1 ,
ol 5 to[amern 55 promme sones o
F6 —~w— 6 15 —MW-F10 Vec =55V
F7—we 7 14 [~ F9 NC = Not connected
NC-+www»— 8 13 - F8
SO - 9 12 -e-FO
GND 10 11 - S

4-10
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DATA SHEET

September 1989

HM 65768

4 Kx4

HIGH SPEED CMOS SRAM

FEATURES

= 300 MILS WIDTH PACKAGE
= TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

= FAST ACCESS TIME
MILITARY : 25*/35/45/55 ns (max)
COMMERCIAL : 15%/20*/25/35/45/55 ns (max)
« LOW POWER CONSUMPTION
ACTIVE : 200 mW (typ)
STANDBY : 35 mW (typ)
« WIDE TEMPERATURE RANGE :
-55'CTO+125°C

=« CAPABLE OF WITHSTANDING GREATER THAN

2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM 65768 is a high speed CMOS static RAM or-
ganized as 4096 x 4 bits. It is manufactured using
MHS’s high performance CMOS technology.

Access times as fast as 15 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65768 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 77 % when the circuit is deselected.

PACKAGES

Each memory expansion is provided by an active low

chip select (CS) and three state drivers.

All inputs and outputs of the HM 65768 are TTL com-
patible and operate from single 5 V supply thus simpli-

fying system design.

The HM 65768 is processed following the test methods

of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 20 pins, DIL.

SOIC 300 mils, 20 pins, DIL.

B399/01-9425

Ceramic 300 mils, 20 pins, DIL. LCC 20 pins. vce
Tape and Reel Service 1
Pinout DIL 20 pins (top view) Pinout LCC 20 pins (top view) Cv% N
amdi \J 20hvee o A0 — - 100
2309 Al —
As 2 190A3 <<3< A2 -
A6 3 181 A2 idiiiii A3 — - 1101
A7 C]4 17HA ot o a2 M
A8 QS 161340 ABR 4 Ao A6 | — 102
Agr]e 1531100 A9p L 106 A7 —
Atod7 140101 At0Q TN A8 o3
A8 13102 AN 1000 54 W0e A1 —
csOs 123103 i Al
GND {10 npw 18238 |
° = GND
* preliminary specification
11 MATRA MHS



HM 65768

BLOCK DIAGRAM

—1
1
|
=
INPUT BUFFER :S]"
10p
Ay =
Az : g 2 | e}
Al 8 :> 128 x 128 :> Z (1 1
w »
A4 o) g ARRAY 7] '\! > 1102
As | I 1103
COLUMN DECODER _'f;,cé,“\,‘,“ﬁ,\,l CE_——-C—S
) !
A7 VABAQ A10 A1

;

A6 is a column decoder for the "E - 5" and "F - 5" versions

PIN NAMES TRUTH TABLE
AO-A11  :Address inputs |CS : Chip Select CS | W |DATA-IN |DATA-OUT| MODE
1/00-1/03 : Input/Output W  : Write enable H X Z Z Deselect
Vce : Power L H Z Valid Read
Gnd : Ground L L Valid z Write
L = low, H= high, X = H or L, Z = high impedance
YT “‘B 12



HM 65768

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0V
DC input voltage : —3.0 Vto + 7.0 V
DC output voltage in high Z state : — 0.5 Vto + 7.0 V

Storage temperature : - 65°C to + 150°C
Output current into outputs (low) : 20 mA

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2) 5V+10 % —55°C to + 125°C
Commercial (-5) 5V+10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 \'
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.0 - 5.5 Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 4 pF
Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25C-f=1MHz-Vcc=50V.
AC TEST LOADS WAVEFORMS
y R1481a v R14810
OUTPUT OUTPUT!
R2
[ ow 1%,
INCLUDING Imcwmms
= JGAND = JIGAND ==
SCOPE = SCOpE -
Fig. 1a. Fig. 1b.
30V
Equivalent to : THEVENIN EQUIVALENT '\
1670
GND
L O R
QUTPUT 173V <5ns <5ns
Fig. 2.
413 YT “‘B




HM 65768

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current —-50.0 - 50.0 WA
I0S (3) | Output short circuit current - - —350.0 mA
VOL (4) | Output low voltage - - 0.4 v
VOH (5) | Output high voltage 2.4 - - \
Notes : 2. Gnd < Vin <Vce, Gnd < Vout < Vee Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vecmin, IOL=8.0mA.
5. Vcc min, IOH = - 4.0 mA.
Consumption for Commercial specification :
65768A|65768A(|65768 (65768 (65768 |65768
SYMBOL PARAMETER E-5* F-5* H-5 K-5 M-5 | N-5 UNIT (VALUE
ICCSB (6) | Standby supply current 30 30 15 15 15 30 mA max
ICCSB1(7) | Standby supply current 30 30 11 11 11 30 mA max
ICCOP (8) | Dynamic operating current 70 70 70 70 70 90 mA max
Consumption for Military specification :
768A 7 7 76
SYMBOL PARAMETER oor%e 63798 | &oTo8 5*;"_28 UNIT |VALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCSB1(7) | Standby supply current 30 20 20 20 mA max
ICCOP (8) | Dynamic operating current 120 90 90 90 mA max

Notes : 6. CS2VIH, apull-up resistor to Vcc on the CS input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed
values given.

7. CS2Vee-300mV.

8. Vec max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.

* Preliminary specification.

=
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HM 65768

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels :Gndto 3.0 V Input timing reference levels 15V

Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) : +30 pF

WRITE CYCLE : Commercial specification

768A A 7 576

SYMBOL PARAMETER 555_65‘3 65;_2? 607%8 | 63Te8 ﬁn%‘fg UNIT | VALUE
TAVAV Write Cycle time 15 20 25 35 40 ns min
TAVWL Address set-up time 0 0 0 0 0 ns min
TAVWH Address valid to end of write 15 15 20 30 35 ns min
TDVWH Data set-up time 10 10 15 15 15 ns min
TELWH CS low to write end 15 15 25 35 35 ns min
TWLQZ (9)| Write low to high Z 10 10 10 15 20 ns max
TWLWH Write pulse width 15 15 20 30 35 ns min
TWHAX Address hold from end of write 0 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 3 3 ns min
TWHQX (9)| Write high to low Z 3 3 6 6 6 ns min

WRITE CYCLE : Military specification

SYMBOL PARAMETER 65T6BA | 6578 | 65768 | 8788 | uNIT |VALUE
TAVAV Write Cycle time 25 35 40 40 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 20 30 35 35 ns min
TDVWH Data set-up time 15 15 15 15 ns min
TELWH CS low to write end 25 35 35 35 ns min
TWLQZ (9)| Write low to high Z 10 15 20 20 ns max
TWLWH Write pulse width 20 30 35 35 ns min
TWHAX Address hold from end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 3 3 ns min
TWHQX (9)| Write high to low Z 3 6 6 6 ns min

Note : 9. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
* Preliminary specification.

én::
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HM 65768

WRITE CYCLE 1 (W CONTROLLED)

TAVAV.
ADDRESS :)( Y
. TELWH
& \WIN% LA
S, TWIWH——| TWHAX
" A\ /
N N ]
T DVWH——— IVHDX
DIN )l(‘ DATA-IN VALID
—Twiaz TWHOX
pout DATA UNDEFINED /" FiGH IMPEDANCE — N
WRITE CYCLE 2 (CS CONTROLLED)
TAVAV. |
ADDRESSDL *
TAVWL TELWH
= 'Y F 1
TAVWH TWLWH TWHAX
ZAARARRRRRRRRAR S ) I,
1L Twwl_‘ ] Tme .
DIN * ' DATA-INVALID . 4)k
—Twioz
pouT DATA UNDEFINED ‘)! HIGH MPEDANCE

4-16



HM 65768

READ CYCLE : Commercial specification

SYMBOL PARAMETER 55E7_Z§A 65;:7_2‘3“ sls-zgs Gifga Gﬁ_g" sfr_gs UNIT |VALUE
TAVAV READ cycle time 15 20 25 35 45 55 ns min
TAVQV Address access time 15 20 25 35 45 55 ns max
TAVQX Address valid to low Z 2 2 3 3 3 3 ns min
TELQV Chip-select access time 15 20 25 35 45 55 ns max
TELQX CS low to low Z 3 3 5 5 5 5 ns min
TEHQZ CS high to high Z 10 15 15 20 25 25 ns max
TELIC CS low to power up 0 0 0 0 0 0 ns min
TEHICL CS high to power down 15 25 25 25 30 30 ns max

* Preliminary specification.

READ CYCLE : Military specification

768A 7 6576 5768
SYMBOL PARAMETER 6o7GBA | 65788 | BOTEB | 63788 | uNiT |VALUE
TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns max
TAVQX Address valid to low Z 2 3 3 3 ns min
TELQV Chip-select access time 25 35 45 55 ns max
TELQX CS low to low Z 5 5 5 5 ns min
TEHQZ | CS high to high Z 15 20 25 25 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 5 25 30 30 ns max
* Preliminary specification.
a7 Il “'5



HM 65768

READ CYCLE nb 1

TAVAV.

.......

ADDRESS ¥

TAVQX
DOUT PREVIOUS DATA VALID ) DATAVALID
READ CYCLE nb 2
= TAVAV. v
—
—\\ /]
TELQV TEHQZ
TEHQZ HIGH
Dout HIGH IMPEDANCE ( ( ( ( DATAVALID ) IMPEDANCE
we [-TELC TericL—] !
SUPPLY 50% %
umnem__’?‘ 50 |\__ IS8
W \'.'__
TWHEL

4-18




HM 65768

ORDERING INFORMATION

Package Device type Grade Level
HM1 65768 (A) H -5 :R
T —i_— Tape and Reel
Service
4 k x 4 high speed —5 : Commercial
static RAM —5+ : Commercial with B.1.

—2 : Military

-8 : Military with B.1.
0- Chip form E=1505 (@) = Bumin)
1 - Ceramic 20 pins F=20ns
3 - Plastic 20 pins H=25ns
4 - LCC 20 pins K=35ns
T - SOIC 20 pins M=45ns

N=55ns

PACKAGE OUTLINE
For the packaging information, refer to chapter 10.
Package reference :  Plastic DIL, 300 mils, 20 pins : 034
SOIC DIL, 300 mils, 20 pins : NO1
Ceramic, 300 mils, 20 pins : C23
LCC rectangular, 20 pins : L20.

BURN-IN SCHEMATICS

\
|
F4 —owwe— 1 20 vCC
F5 —wwr] 2 19 [ww—R1 F3  R1=3000perrow
R2 =2 KQ per driver
— AN
| F6 8 18 w1 P2 FO-25KHz£20%
F7 —ewe— 4 17 |—~a— R1 F1 Fn=1/2F n-1
F8 —mw— 5 16 —am—R1 Fo S0, S1 : programmable signals for
F9 —vw— 6 16 [—ww—R14+R2—F12 it/ read cycles
F10 —w— 7 14 —sw—R14+R2 —F13
F11 —awe— 8 13 ~w— R1+R2 —Fi4
St—ww— 9 12 —sw—R1+R2 —F15
GND 10 11 —~a—R1 S0
\
1
|
4-19 [I¥lll “






Advance Information

DATA SHEET

September 1989

HM 65770

4 Kx4
HIGH SPEED CMOS SRAM
WITH OUTPUT ENABLE

-
FEATURES

=« FAST ACCESS TIME

MILITARY : 25/35/45 ns (max)
COMMERCIAL : 20/25/35/45 ns (max)
LOW POWER CONSUMPTION
ACTIVE : 385 mW (max)

STANDBY : 27.5 mW (max)

300 MILS WIDTH PACKAGE
TTL COMPATIBLE INPUTS AND OUTPUTS
ASYNCHRONOUS

CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

« WIDE TEMPERATURE RANGE : = SINGLE 5 VOLT SUPPLY
-55'C TO +125°C « OUTPUT ENABLE
DESCRIPTION

The HM 65770 is a high speed CMOS static RAM or-
ganized as 4096 x 4 bits. It is manufactured using
MHS'’s high performance CMOS technology.

Access times as fast as 15 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65770 features fully static operation requiring
no external clocks or timing strobes. The automatic

power-down feature reduces the power consumption

by 90 % when the circuit is deselected.

Easy memory expansion is provided by an active low
chip select (CS), an active low output enable (OE) and
three state drivers.

All inputs and outputs of the HM 65770 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65770 is processed following the test methods
of MIL STD 883C.

Plastic 300 mils, 22 pins, DIL. SO 300 mils, 24 pins, DIL.
Ceramic 300 mils, 22 pins, DIL. vcl:c
Pinout DIL 22/24 pins (top view) % ]
W — 1100
amdt W 2z2h wee at \J 2apveo o - 101
a5 d 2 21 b a3 A5 O] 2 23 A3 ]
A6 H3 . 200 A2 A6 O 3 22 [ A2 A3 —
w7 da 19 b Al AT g4 2 p A A4 102
A8 05 20 A0 A5 -
A8 Q5 180 A0 Ao o6 19h NC A8 ]
A9 []6 17 @ NC Ne b7 18 b NC %: — 103
A0 07 16 [ Vo0 A10 O 8 17 b voo Ao —
Al g8 15 DO 101 At 9 16 p 1O1 A10 —
cs gs 14 0 Vo2 Cs o 10 15 B 102 A1l T
OE g 10 13 b 103 OE O 147 103 I
GND [ 11 12aW GND [ 12 BAW GND
4-21 MATRA MHS
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HM 65770

BLOCK DIAGRAM

—3
|
N
<
|NPUTBUFFE;-——L—'<]“
Ag->i l\/l
A > & S /Og
A =] n
2 - 8 o
Azl @ :> 128 x 128 f‘> Z L Vo
[a)
A4 > 3 ARRAY w T~ .
rl B 2 —oT o
o 7]
Ag > L 1103
COLUMN DECODER cs
] 1 | 1 ]
A7 A8 A9 A10AT1 W
PIN NAMES TRUTH TABLE
AO-A11  :Address inputs |CS : Chip Select CS |OE| W | DATA-IN [DATA-OUT| MODE
1/00-1/O3 : Input/Output W  : Write enable H|X| X Z Z Deselect
Vee : Power OE : Output enable L|L|H z Valid Read
Gnd : Ground L|H]|L Valid Z Write
L|L|L Valid Z Write

L = low, H = high, X = H or L, Z = high impedance.

éj::
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HM 65770

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto +7.0V
DC input voltage : —3.0Vto 7.0 V
DC output voltage in high Z state : — 0.5 Vto + 7.0V .

Storage temperature : —65°C to + 150°C
Output current into outputs (low) : 20 mA

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2) 5V+10 % —55°Cto + 125°C
Commercial (- 5) 5V+10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 \)
Gnd Ground 0.0 0.0 0.0 \)
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.0 - VCC Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 4 pF
Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25'C-f=1MHz- Vcc=5.0V. These parameters are not 100 % tested.
AC TEST LOADS WAVEFORMS
5V Ri 481a v R1481a
OUTPUT OUTPUT
R2
:[30 PP %2550 5 pF ggsa
INCLUDING Imcmnms
= JGAND = , —JIGAND —-
SCOPE SCOPE
Fig. 1a. Fig. 1b.
. 30V L { a0%
Equivalent to : THEVENIN EQUIVALENT 90%
167 \
OUTPUT Ot 173V GND 10% 10%
= 5ns—m| = s5ns
Fig. 2.
4238 vl “'B



HM 65770

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
. 1IX (2) Input leakage current -10.0 - 10.0 WA
10Z (3) Output leakage current -50.0 - 50.0 UA
10S () Output short circuit current - - —-350.0 mA
voL (4 Output low voltage - - 0.4 V
VOH (5) | Output high voltage 2.4 - - Y
Notes : 2. Gnd < Vin <Vce, Gnd < Vout < Vce Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vecmin, IOL=8.0mA.
5. Vec min, IOH =-4.0 mA.
Consumption for Commercial specification :
77 65770 65770
SYMBOL PARAMETER 6*2;“ 6|5-|-5° o el | UNIT | VALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP (7) | Dynamic operating current 90 90 90 90 mA max
Consumption for Military specification :
65772 65770
SYMBOL PARAMETER 6{’127,0 o o UNIT | VALUE
ICCSB (6) | Standby supply current 20 20 20 mA max
ICCOP (7) | Dynamic operating current 120 120 120 mA max

Notes : 6. CS 2VIH,a pull-up resistor to Vcc on the cs input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed
values given.

‘

7. Vce max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.

4-24



HM 65770

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 15V
Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) : + 30 pF
WRITE CYCLE : Commercial specification
6577 77
SYMBOL PARAMETER 63770 | 87T0 | 897I0 | 82770 | uNIT | VALUE
TAVAV Write cycle time 20 25 35 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end o 15 20 30 35 ns min
write .
TDVWH Data set-up time - 10 10 15 15 ns min
TELWH CS low to write end 15 20 35 35 ns min
TWLQZ (8) | Write low to high Z 10 10 15 20 ns max
TWLWH Write pulse width 15 20 30 35 ns min
TWHAX Address hold from end of 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 3 ns min
TWHQX (8) | Write high to low Z 3 6 6 6 ns min

WRITE CYCLE : Military specification

6577 6577
SYMBOL PARAMETER osr70 A wa) | UNIT | VALUE
TAVAV Write cycle time 25 35 40 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of 20 30 35 ns min
write
TDVWH Data set-up time 10 15 15 ns min
TELWH CS low to write end 25 30 35 ns min
TWLQZ (8) | Write low to high Z 10 15 20 ns max
TWLWH Write pulse width 20 30 35 ns min
TWHAX Address hold to end of 0 0 0 ns min
write
TWHDX Data hold time 0 0 3 ns min
TWHQX (8) | Write high to low Z 6 6 6 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

.Eulv
=il
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HM 65770

WRITE CYCLE 1 : W Controlled (note 9)

TAVAV.
ADDRESS —_;—\( Y

SN\ 1/ A/

WL TWIWH——=| TWHAX
W PARY /
NANRK /]
TDVWH——~ IWHDX
DIN J{ DATA-IN VALID
: «TWLOZ-—;I l-—TWHGX
pouTt DATA UNDEFINED icTeAnE

WRITE CYCLE 2 CS Controlled (note 9)

TAVAV. )

¢ X

TAVWL TEL1WH
TAVWH

SRR ;Z%k///////ﬂ////

—TWLQZ
DOUT DATA UNDEFINED ‘,)Il HIGH IMPEDANCE

Note : 9. The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either

signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write.

unvmmm . 426




HM 65770

READ CYCLE : Commercial specification

7 7 7 7
SYMBOL PARAMETER 6{;_;" 6?47-50 Gi'f5° Gf\"n_? UNIT | VALUE
TAVAV Write cycle time 20 25 35 45 ns min
TAVQV Address access time 20 25 35 45 ns max
TAVQX Address valid to low Z 2 3 3 3 ns min
TELQV Chip-select access time 15 15 25 30 ns max
TELQX CS low to low Z 3 3 5 5 ns min
TEHQZ CS high to high Z 15 15 20 25 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 25 30 ns max
TGLQV Output Enable access time 12 15 15 20 ns max
TGLQX OE low to low Z 2 0 0 0 ns min
TGHQZ OE high to high Z 12 15 15 15 ns max

READ CYCLE : Military specification

SYMBOL PARAMETER 6ar70 eorI0 65770 | UNIT | VALUE
TAVAV Read cycle time 25 35 45 ns min
TAVQV Address access time 25 35 45 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 25 - 35 45 ns max
" TELQX CS low to low Z 5 5 5 ns min
TEHQZ | CS high to high Z 15 20 25 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL | CS high to power down 20 25 30 ns max
TGLQV Output Enable access time 15 15 20 ns max
TGLQX | OE low to low Z 0 0 0 ns min
TGHQZ | OE high to high Z 15 15 20 ns max

4-27



HM 65770

READ CYCLE nb 1 : (notes 10, 11)

TAVAV- ]
1AVF

ADDRESS )(
- TAVQV-

TAVOX
DOUT  PREVIOUS DATAVALID )(XX)OQ(* DATAVALID

READ CYCLE nb 2 (notes 10, 12)

TAVAV-
— [_—"——
Cs —\\ 7
|_TELQV
_O_E....._ S
TGLQV: ‘I’GHQZﬂ
TBLOX—~ TEHQZ | HIGH ANGE
DOUT HIGH IMPEDANCE ( ( ( ( DATAVALID IMPED
TELQZ
Notes :10. W is HIGH for read cycle. _ _
11. Device is continuously selected, CS = VIL and OE = VIL.
12. Address valid prior to or coincident with CS transition LOW.
ORDERING INFORMATION
Package Device Grade Level
HM1 65770 K -5

4 k x 4 high speed -5 : Commercial
static RAM — 5+ : Commercial with B.I.
. with Output Enable ~ 2 : Milita
0-Chipform ® F=20ns -8: Militaz with B.I.
1 - Ceramic 22 pins H=25ns (B.I. = Burn-in)
3 - Plastic 22 pins K=35ns
T-S0 24 pins M=45ns

PACKAGE OUTLINE

For the packaging information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 22 pins : X41

Ceramic, 300 mils, 20 pins : C33
SOIC DIL 300 mils, 24 pins : TBD.

=




Advance Information

DATA SHEET

September 1989

HM 65772

4kx4
HIGH SPEED CMOS SRAM
"SEPARATE I/O

FEATURES

» FAST ACCESS TIME
MILITARY : 25/35/45 ns (max)
COMMERCIAL : 20/25/35/45 ns (max)
= LOW POWER CONSUMPTION
ACTIVE : 385 mW (max)
STANDBY : 27.5 mW (max)
» WIDE TEMPERATURE RANGE :
-55°CTO +125°C

= 300 MILS WIDTH PACKAGE
=« TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

=« CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY
=« SEPARATE INPUT/OUTPUT

DESCRIPTION

The HM 65772 is a high speed CMOS static RAM or-
ganized as 4096 x 4 bits. It is manufactured using
MHS'’s high performance CMOS technology.

Access times as fast as 15 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65772 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 10 % when the circuit is deselected.

Easy memory expansion is provided by an active low
chip select (CS), four separate input/output buffers and
three state drivers.

All inputs and outputs of the HM 65772 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM 65772 is processed following the test methods
of MIL STD 883C.

LOGIC SYMBOL

PACKAGES.
Plastic 300 mils, 24 pins, DIL. SO 300 mils, 24 pins, DIL.
Ceramic 300 mils, 24 pins, DIL. L =low, H = high, X = H
Pinout DIL 24 pins (top view)
a1 Y ashvee
A5 2 23 A3
A6 3 22 OA2
AT 4 21 BA1
A8 5 20 QA0
A9 6 19 Q10
A0L0 7 18 i
Algs 17 p oo
139 16 D01
120 10 15 102
3 11 14 fo3
GND ] 12 13 AW

Vee

10
adlll
-2
~ 13

| T T T T I |

z5R23 =19

AS
~ 00
- O1
- 02
- 03

T
Gnd

A471/01-9513
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HM 65772

BLOCK DIAGRAM

1 : <o
1 h
e I2
l I T ’
I ) 1 I3
INPUT BUFFER | ™~
Al & » ) ___j
Az g X 128 3 '\j .
-l o 128X 1 <
As | W ARRAY ::) (z, ‘ - N
A | B g 7
As « SN~ 3
.
o—L 2 T
COLUMN DECODER | | 'B%V\X,ES — t —1—CS
A7 Ag Ag Ajp At w
PIN NAMES TRUTH TABLE
A0-A11  :Address inputs |CS : Chip Select CS W | DATA-IN [DATA-OUT| MODE
10-13 : Inputs VCC : Power H X V4 Deselect
00-03 : Outputs GND : Ground L H Valid Read
w : Write enable L L z Write

or L, Z = high impedance

4-30




HM 65772

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5 Vto + 7.0 V Storage temperature : - 65°C to + 150°C
DC input voltage : —3.0 Vto + 7.0 V Output current into outputs (low) : 20 mA
DC output voltage in high Z state : —0.5Vto + 7.0V

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military ~2) 5V£10% —55°C to + 125°C
Commercial (=5) 5V+£10% 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 \'
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC Vv

CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 4 pF
Cout (1) | Output Capacitance - - 7 pF

Note: 1. TA=25'C,f=1MHz, Vcc=5.0V, these parameters are not 100 % tested.

AC TEST LOADS WAVEFORMS

Riasta R14810

2550 5 pF 'Zéso
INCLUDING IINCI.UDING
= JIGAND = —JIGAND —=
SCOPE SCOPE
Fig. 1a. . ) Fig. 1b.
. 30V ] {
Equivalent to : THEVENIN EQUIVALENT 90% 90%
167Q 10% 10%
OUTPUT OO 1. GND
o 173V =5ns I<— .= 5ns
Fig. 2.
a1 i INHS



HM 65772

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM | UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current -15.0 - 10.0 HA
108 () | Output short circuit current - - -350.0 . mA
VOL (4) | Output low voltage - - 0.4 \Y
VOH - (4) | Output High voltage 24 - - \%

Notes : 2. Gnd < Vin < Vecc, Gnd < Vout < Vee Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time. ’
4. Vcc min, IOL = 8.0 mA.
5. Vcc min, IOH = - 4.0 mA.

Consumption for Commercial specification :

y 65772 65772 65772 65772

SYMBOL PARAMETER F-5 H-5 K-5 M-5 UNIT VALUE

ICCSB (6) | Standby supply current 20 20 20 20 mA max

ICCOP (7) | Operating supply current 80 70 70 70 mA max
Consumption for Military specification :

65772 65772 65772

SYMBOL PARAMETER H-2 K-2 M-2 UNIT | VALUE

ICCSB (6) | Standby supply current 20 20 20 mA max

ICCOP (7) | Operating supply current 90 90 20 mA max
Notes : 6. CS2VIH, apull up resistor to Ve on the'CS input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed

values given.
7. Vee max, Output current = 0 mA, f = max, Vin = Vec or Gnd.
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HM 65772

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0 V Input timing reference levels 15V
Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) : + 30 pF
WRITE CYCLE : Commercial specification
772 772
SYMBOL PARAMETER 65772 | 63772 | 62772 | 88772 | UNIT | VALUE
TAVAV Write Cycle time 20 25 35 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 15 20 30 40 ns min
write
TDVWH Data set-up time 10 15 15 20 ns min
TELWH CS low to write end 15 20 30 40 ns min
TWLQZ (8) | Write low to high Z 10 10 15 20 ns max
TWLWH Write pulse width 15 20 30 40 ns min
TWHAX Address hold to end of 0 0 0 0 ns min
write
TWDHX Data hold time 0 0 0 3 ns min
TWHQX (8) | Write high to low Z 3 6 6 6 ns min
WRITE CYCLE : Military specification
772 65772
SYMBOL PARAMETER e o Sors2 | UNIT |VALUE
TAVAV Write Cycle time 25 35 45 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of 25 30 40 ns min
write
TDVWH Data set-up time 20 20 20 ns min
TELWH CS low to write end 25 30 40 ns min
TWLQZ (8) | Write low to high Z 10 15 20 ns max
TWLWH Write pulse width 20 30 40 ns min
TWHAX Address hold to end of 0 0 0 ns min
write
TWDHX Data hold time 0 0 3 ns min
TWHQX (8) | Write high to low Z 6 6 6 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

Sy
-=_-=§ﬂ|||
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HM 65772

WRITE CYCLE 1 W CONTROLLED (note 10)

TAVAV.
ADDRESS 3( . X
. TELWH
& WK 1A
TV
w RANN i
TDVWH———-[WHDX
DN )F DATA-IN VALID -
~—TWLGZ l~—TWHOX
DOUT DATA UNDEFINED et
WRITE CYCLE 2 CS CONTROLLED (note 10)
TAVAV. '
Anoﬂess:)( *
cs ‘\ }{
WL TELIWH
TAVWH

LANANARNRRRNRNNR Y 777777777777,

———— TOVWH———— TWHDX
DIN * DATA-IN VALID

=—TWLQZ
DOUT DATA UNDEFINED -.)! HIGH IMPEDANCE

Note : 10. The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write.
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HM 65772

READ CYCLE : Commercial specification

65772 5772 65772 65772
SYMBOL PARAMETER o GH_ : oy weZ | UNIT | VALUE
TAVAV READ Cycle time 20 25 35 45 ns min
TAVQV Address access time 20 25 35 45 ns min
TAVQX Address valid to low Z 2 3 3 3 ns min
TELQV Chip-select access time 20 15 25 30 ns min
TELQX CS low to low Z 3 5 5 5 ns min
TEHQZ CS high to high Z 15 15 20 25 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 25 30 ns max
READ CYCLE : Military specification
65772 5772 5772
sYmBOL PARAMETER o o o UNIT | VALUE
TAVAV Write Cycle time 25 35 45 ns min
TAVQV Address access time 25 35 45 ns min
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 25 35 45 ns min
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 15 20 25 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL | CS high to power down 25 25 30 ns max
35 i NS



HM 65772

READ CYCLE nb1 : (notes 11, 12)

T,A‘\ JAV.

ADDRESS )(
TAVQV- 1

DATAVALID

TAVOX
DOUT  PREVIOUS DATAVALID )

READ CYCLE nb2 : (notes 11, 13)

— TAVAV:

TELQV—-I

b

TEHQZ | HIGH

DOUT — | HIGH IMPEDANCE

LN
TN
LN

DATAVALID

TN

IMPEDANCE

N

~——TELQZ——]

Note : 11. Wis HIGH for Read cycle. _
Notes :12. Device is continuously selected, CS = VIL.
13. Address valid prior to or coincident with CS transition LOW.

ORDERING INFORMATION

Package Device Grade
HMm1 65772
4 k x 4 high speed
static RAM

0 - Chip form with separate I/O
1 - Ceramic 28 pins F=20ns
3 - Plastic 28 pins H=25ns
T - SOIC 24 pins K=35ns

M=45ns

Level

—5: Commercial

— 5+ : Commercial with B.I.
— 2 : Military

— 8 : Military with B.1.

(B.l. = Burn-in)

PACKAGE OUTLINE
For the packaging information, refer to chapter 10.
Package reference :  Plastic DIL, 300 mils, 24 pins : 043

Ceramic DIL, 300 mils, 24 pins : C25
SOIC DIL, 300 mils, 24 pins : TBD.

il
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HM 65728

2kx8
HIGH SPEED CMOS SRAM

FEATURES

» FAST ACCESS TIME
MILITARY : 35/45/55 ns (max)
COMMERCIAL : 20*/25*/35/45/55 ns (max)
= LOW POWER CONSUMPTION
ACTIVE : 310 mW (typ)
STANDBY : 55 mW (typ)
= WIDE TEMPERATURE RANGE :
-55°CTO +125°C

= 300 AND 600 MILS WIDTH PACKAGE
» TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

= CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

» SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM 65728 is a high speed CMOSstatic RAM or-
ganized as 2048 x 8 bits. It is manufactured using
MHS’s high performance CMOS technology.

Access times as fast as 20 ns are available with maxi-
mum power consumption of only 600 mW.

The HM 65728 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 80 % when the circuit is deselected.

Easy memory expansion is provided by an active low
chip select (CS) and active low output enable (OE) and
three state drivers.

All inputs and outputs of the HM 65728 are TTL com-
patible and operate from single 5V supply thus simpli-
fying system design.

The HM 65728 is processed following the test methods
of MIL STD 883C.

Plastic 300 & 600 mils, 24 pins, DIL  Ceramic 300 mils, 24 pins, DIL
SO 300 mils, 24 pins, DIL LCC, 32 pins vcC
Tape and Reel Service _ !
. . . . . . CS—
Pinout DIL 24 pins (top view) Pinout LCC 32 pins (top view) W
OE—|
100
A1 24 B vee A0 — /01
A8 O 2 23 [ A8 ;\21- —Zgg
A3 22 [ A9 " . 7] I~
Asd4 2P W s Yo v Cios
A3 5 20 B OE M ne A5 Vo6
A2L]6 19 [ A10 : w A6 — 107
A7 18 CS . e A7
A8 17 [ vor » s A8
vood 9 16 b 106 voo 3 vos A9
vo1 f 10 15 b vos vor [ el A0
1102 o 11 14 O 104 PR, I
GND O 12 13 0 vo3 §832388 GND
4-37 MATRA MHS
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HM 65728

BLOCK DIAGRAM

A m% a2
f 17101
— = '
AO—T" INPUT BUFFER 102
A9 — L — o
A8 —| 8 [ s ﬁ 103
A7 — § E J
A6 —m N 128x16x8 L 2 [ 4 1104
A5 —m § ) ARRAY — & l
A - :_{?I' 1105
— T 1106
CS — POWER
W _:33 COLUMN || DOWN. ~ /o7
Al DECODER 65728 L1
=D T
A3 A2 A1 A0
PIN NAMES TRUTH TABLE
A0-A10  : Address inputs |CS : Chip Select CS |OE| W | DATA-IN [DATA-OUT| MODE
1/00~1/07 : Input/Output OE : Output Enable H| X | X z Z Deselect
Vee : Power W  : Write enable L{L|H z Valid Read
Gnd : Ground LIH|L Valid Z Write
L|L|L Valid z Write
|||In||_||m 4-38




HM 65728

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0 V
DC input voltage : =3.0 Vto + 7.0V
DC output voltage in high Z state : —0.5Vto + 7.0V

Storage temperature : —65°C to + 150°C
Output current into outputs (low) : 20 mA

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (=2) 5V+10% - 55°C to + 125°C
Commercial (- 5) 5V£10% 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.0 - 5.5 Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note : 1. TA=25C, f=1MHz, Vcc = 5.0V, these parameters are not tested.
AC TEST LOADS WAVEFORMS
sv R1481a 5V R1481a
OUTPUT OUTPUT:
R2 R2
Iao PP 050 IS PP #0850
INCLUDING INCLUDING
=JGAND = = JIG AND
SCOPE SCOPE
Fig. 1a. Fig. 1b.
. : 3'0\./ } 90% {-90%,
Equivalent to : THEVENIN EQUIVALENT
1670 GND 10% 10%
OUTPUT OO 1.73 V 5ns—o| |me— 5ns

Figure 2 : All Input Pulses.
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HM 65728

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER

DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current —-40.0 - 40.0 pA
10S () | Output short circuit current - - —-300.0 mA
VOL (4) | Output low voltage - - 0.4 \Y
VOH (4) | Output high voltage 2.4 - - v
Notes : 2. Gnd < Vin < Vcc, Gnd < Vout < Vee Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vec min, IOL = 8.0 mA.
5. Vec min, IOH = - 4.0 mA.
Consumption for Commercial specification :
65728A | 65728A | 65728 | 65728 | 65728
SYMBOL PARAMETER F.5* H-5* K-5 M-5 N-5 UNIT | VALUE
ICCSB (6)| Standby supply current 40 20 20 20 30 mA max
ICCOP (7)| Dynamic Operating current| 100 100 100 100 100 mA max
Consumption for Military specification :
65728A 65728 65728 65728
SYMBOL PARAMETER H-2* K-2 M-2 N-2 UNIT | VALUE
ICCSB (6)| Standby supply current 40 30 30 30 mA max
ICCOP (7){ Dynamic Operating current 120 120 120 120 mA max
Notes : 6. CS>VIH,a pull up resistor to Vec on the CS input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed
lues given.
7. ‘\I/acct:fnsa?(lv gr:npui current = 0 mA, f = max, Vin = Vcc or Gnd.
* Preliminary specification.
v INHS a0



HM 65728

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels
Input rise

:Gndto 3.0V
:5ns

WRITE CYCLE : Commercial Specification

Input timing reference levels
Output loading IOL/IOH (see figure 1a and 1b) : + 30 pF

15V

5728A |65728A | 6572 7 2
SYMBOL PARAMETER ~ |03728A109728A| 62728 | 65728 | 63728 | yNiT | VALUE
TAVAV Write cycle time 20 25 35 45 55 ns min
TAVWL Address set-up time 0 0 0 0 0 ns min
TAVWH Address valid to end of 20 20 30 40 50 ns min
write
TDVWH Data set-up time 15 15 15 20 25 ns min
TELWH CS low to write end 20 20 30 40 50 ns min
TWLQZ (8) | Write low to high Z 10 10 15 15 20 ns max
TWLWH Write pulse width 15 20 20 20 30 ns min
TWHAX Address hold to end of 0 2 5 5 5 ns min
write
TWHDX Data hold time 0 0 0 0 5 ns min
TWHQX (8, 9) | Write high to low Z 3 3 0 0 0 ns min

Notes : 8. The data input set up and hold timing should be referenced to the rising edge of the signal that terminates the write.
9. At any given temperature and voltage condition, TWHQX is less than TWLQZ for all devices. These parameters are sampled and not 100 %

tested.

* Preliminary specification.

WRITE CYCLE : Military specification

65728A 65728 6572 5728
SYMBOL PARAMETER e e o8 | 83728 | uNIT | VALUE
TAVAV Write Cycle time 25 35 45 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 20 30 40 50 ns min
write
TDVWH Data set-up time 10 15 20 25 ns min
TELWH CS low to write end 20 30 40 50 ns min
TWLQZ (8) | Write low to high Z 10 15 15 20 ns max
TWLWH Write pulse width 20 20 25 30 ns min
TWHAX Address hold to end of 5 5 5 5 ns min
write
TWHDX Data hold time 5 5 5 5 ns min
s il IS



HM 65728

WRITE CYCLE 1 (W CONTROLLED)

' TAVAV.
ADDRESS :* ' Y
TELWH

I\ T
TAVWL TA ¥t TWLWH TWH AX
— T Y
W AN e
DIN % DATA-IN VALID
ﬂ—TWLQZ-\-! —TWHQX
pDout ' DATA UNDEFINED

/' HIGH IMPEDANCE | VR

WRITE CYCLE 2 (CS CONTROLLED)

TAVAV.

ADDRESSD( , ' X

cs jL i{
NN Y 77/77/7////////,

TWHDX
DIN * DATA-IN VALID

-Twmz-—\]
HIGH IMPEDANCE
/l

Dout DATA UNDEFINED
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HM 65728

READ CYCLE : Commercial specification

7
SYMBOL PARAMETER 65;:7_§§A 6?}_25?" 6728 | 65728 sa-gs UNIT | VALUE
TAVAV Read cycle time 20 25 35 45 55 ns min
TAVQV Address access time 20 25 35 45 55 ns max
TAVQX Address valid to low Z 3 3 5 5 5 ns min
TELQV Chip-select access time 20 25 35 45 55 ns max
TELQX CS low to low Z 3 3 5 5 5 ns min
TEHQZ CS high to high Z 12 12 15 20 20 ns max
TELIC CS low to power up 0 0 0 0 0 ns min
TEHICL | CS high to power down 15 15 20 25 25 ns max
TGLQV Output enable access time 10 15 15 20 25 ns max
TGLQX OE low to low Z 2 2 0 0 0 ns min
TGHQZ | OE high to high Z 10 10 15 15 20 ns max

* Preliminary specification

READ CYCLE : Military specification

2 572 6572
SYMBOL PARAMETER BO/28A | 63728 | O0728 | 63728 | yNIT | VALUE
TAVAV Read cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns max
TAVQX Address valid to low Z 3 5 5 5 ns min
TELQV Chip-select access time 25 35 45 55 ns max
TELQX CS low to low Z 3 5 5 5 ns min
TEHQZ | CS high to high Z 12 15 20 20 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL | CS high to power down 20 20 25 25 ns max
TGLQV Output enable access time 12 15 20 25 ns max
TGLQX OE low to low Z 0 0 0 0 ns min
TGHQZ | OE high to high Z 12 15 15 20 ns max

:
S



HM 65728

READ CYCLE nb 1

TAVAV-

ADDRESS X
TAVQV 1
TAVQX
DATAOUT  PREVIOUS DATAVALID DATAVALID
READ CYCLE nb 2
_ TAVAV.
cs —
_\ ]
o | TELQV-
ToLQV LTGHQZ—>|
~ToLX TEHQZ| HIGH -
HIGH IMPEDANCE Y7777 IMPEDAN
DATA out e L DATA VALID )
Vec leTELIC }<TEHICL-—I e
SUPPLY 50% 50%
CURRENT k—-— 1S3
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HM 65728

ORDERING INFORMATION

Package Device type Grade Level
HM1 65728 (A) H -5 R
T Tape and Reel
Service
2k x 8 high speed —5 :Commercial
static RAM — 5+ : Commercial with B.1.
—2 : Military

0 - Chip form F=20ns — 8 : Military with B.I.
1 - Ceramic 24 pins H=25ns (B.l. = Burn-In)
3 - Plastic 24 pins K=385ns

300 mils M=45ns
3E - Plastic 24 pins N=55ns

600 mils
4 -LCC 32 pins
T - SOIC 24 pins

PACKAGE OUTLINE
For the packaging information, refer to chapter 10.
The reference are :  Plastic DIL, 300 mils, 24 pins : 043
Plastic DIL, 600 mils, 24 pins : 03
SOIC DIL, 300 mils, 24 pins : N0O2
Ceramic, 300 mils, 24 pins : C25
LCC rectangular, 32 pins : L17.

BURN-IN SCHEMATICS

Fr—we— B vee
F6 —w—DRLl o 23181 s
R1 =220 Q per row
F5 —an—0R1l 3 20 Bl g :
F4 R1j, o1 [B1 50 R2 =2.2 K Q per driver
—— e —
. R1 R1 FO =50 KHz + 20 %
F3 —MW—— 5 20 ———w»—S1
F2—wwe—HR1lg 19 B F10 Fn=12Fn
F1 —owe R1 7 18 (A1 — SD S0, S1, S2 : programmable signals for
FO —ovnp Rt '8 17 R1+R2 F15 write/read cycles
F11 e R1+R2 9 16 R1+R2 VCC =55V
R1+R2 10 15 R1+R2 F14
F12‘l :::: R14+-R2 1 14 R1+R2
GND ——— 1 12 13 R1+R2 F13

:
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HM 65787

64 Kx 1
HIGH SPEED CMOS SRAM

FEATURES

= FAST ACCESS TIME
INDUSTRIAL/MILITARY : 25/35/45/55 ns
COMMERCIAL : 20/25/35/45 ns

= LOW POWER CONSUMPTION
ACTIVE : 320 mW (typ)
STANDBY : 75 mW (typ)

= WIDE TEMPERATURE RANGE :
-55°CTO+125°C

= 300 MILS WIDTH PACKAGE

= TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

= CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM 65787 is a high speed CMOS static RAM or-
ganized as 65536 x 1 bit. It is manufactured using
MHS'’s high performance CMOS technology.

Access times as fast as 20 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65787 features fully static operation requiring
no external clocks or timing strobes. The automatic po-
wer-down feature reduces the power consumption by

60 % when the circuit is deselected.

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM 65787 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM 65787 is processed following the test methods
of MIL STD 883C.

PACKAGES

Plastic 300 mils, 22 pins, DIL.
Ceramic 300 mils, 22 pins, DIL.
Tape and Reel Service

Pinout DIL 22/24 pins (top view)

LCC 22 pins.

o
4
69223525823

nopononQnQoaon
- OONO A WN =

- O

[]

SOIC & SOJ 300 mils, 24 pins, DIL.

Pinout LCC 22 pins (top view)

Errrrr>

o

E395/01-9346
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HM 65787

BLOCK DIAGRAM

< DIN
INPUT BUFFER |
Ay = o
w
A2 = B a
As = 9 2 [ >—npour
Azl B :> 256 x 256 :) < '
Az~ B ARRAY %
Ay T ®
A15 > |
— POWER .
COLUMN DECODER | | DOWN Ct.——cs
IEEREENE —
Ad AS A6 A7 A8 A9 A10 AT _Ct- -
LOGIC SYMBOL PIN NAMES
AO-A15 : Address inputs |W  : Write enable
V‘|3° Din : Input Vcc @ Power
s Dout : Output GND : Ground
W cs : Chip select
A0 - Din
X TRUTH TABLE
A3 ] ERR—
ﬁg -1 CS W | DATA-IN |DATA-OUT| MODE
A6 — H X z Y4 Deselect
Y. L | H Z Valid Read
A L L Valid z Write
Q}‘z . | pout L = low, H = high, X = H or L, Z = high impedance.
A3
A4 |
At5
T
GND

g
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HM 65787

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : ~0.5Vto + 7.0V
DC input voltage : = 0.3 Vto + 7.0 V

Output current into outputs (low) : 20 mA
Electro static discharge voltage : > 2000 V (MIL STD

DC output voltge in high Z state : —0.5Vto+ 7.0V 883C method 3015.2)
Storage temperature : — 65°C to + 150°C
OPERATING RANGE
OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 5V+10% ~55°C to + 125°C
Industrial -9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V£10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
VCC Supply voltage 4.5 5.0 5.5 \"
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0. 0.8 \%
VIH Input high voltage 2.2 - 5.5 Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25C,f=1MHz, VCC =5.0 V.
AC TEST LOADS AND WAVEFORMS
1329 R13290
’ (480  mil)
sV (480  mil) sV R14810 30v |’ 0% { 90%
outPUT o——-l—— OUTPUTO—T———-' GND 10% 10%
30 pF R25§020'I 5pF ; R2 202 Q = 5 ns—=| I<—- — =5ns
IlNCLUDlNG (2550 mi) IINCLUDING (255 @ mil)
= JIGAND = —JIGAND —
SCOPE SCOPE
Equivalent to : THEVENIN EQUIVALENT
1670 1250
OUTPUT 173V OUTPUT 190V
MILITARY COMMERCIAL
= v INHES




HM 65787

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current -10.0 - 10.0 pA
10S (3) | Output short circuit current - - —-350.0 mA
VOL (4) | Output low voltage - - 0.4 v
VOH (5) | Output high voltage 2.4 - -

Note : . Gnd < Vin < Vee, Gnd < Vout < Vee Output disabled.

2,
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
4. Vcc min, IOL = 12.0 mA (commercial) 8.0 mA (military).

5. Vec min, IOH =-4.0 mA.

Consumption for Commercial specification (- 5) :

65787 65787 65787 65787 )
sYmMBOL PARAMETER - e b ma | UNIT | VALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 70 mA max

Consumption for Industrial (— 9) and Military specification (— 2) :

787 65787 65787
SYMBOL PARAMETER porey | BoT8T | Souor | SXi8T | uNIT | VALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 70 mA max
Notes : 6. C_SI 2 VIH, apull-up resistor to Vce on the CS input is required to keep the device deselected during Ve power-up otherwise ICCSB will exceed
values given.

7. Vce max, Output current = OmA, f = max, Vin = Vcc or Gnd.
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HM 65787

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels :Gndto 3.0V Input timing reference levels 115V

Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) + 30 pF

WRITE CYCLE : Commercial specification

65787 | 65787 65787 | 65787
SYMBOL PARAMETER F-5 H-5 K-5 M-5 UNIT VALUE
TAVAV Write cycle time 20 25 35 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 15 20 30 40 ns min
write
TDVWH Data set-up time 15 15 20 25 ns min
TELWH CS low to write end 15 20 30 40 ns min
TWLQZ (8) | Write low to high Z 10 15 20 20 ns max
TWLWH Write pulse width 15 20 25 25 ns min
TWHAX Address hold from end of 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (8) | Write high to low Z 0 0 0 0 ns min

WRITE CYCLE : Industrial and Military specification
65787 | 65787 | 65787 | 65787 UNIT | VALUE

SYMBOL PARAMETER H-9/-2 K-9/-2 M-9/-2 N-9/-2

TAVAV Write cycle time 25 35 45 55 ns min

TAVWL Address set-up time 0 0 0 0 ns min

TAVWH Address valid to end of 20 30 40 50 ns min
write

TDVWH Data set-up time 15 20 25 30 ns min

TELWH CS low to write end 20 30 40 50 ns min

TWLQZ (8) | Write low to high Z 15 20 20 20 ns max

TWLWH Write pulse width 20 25 25 25 ns min

TWHAX Address hold from end of 0 0 0 0 ns min
write

TWHDX Data hold time 0 0 0 0 ns min

TWHQX (8) | Write high to low Z 0 0 0 0 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

=
éllih
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HM 65787

WRITE CYCLE 1 (W CONTROLLED)

TAVAV-

AbDRESS — X . *

TELWH
SINNANS 1A
empyrp— TWIWH——=] TWHAX

w RANN i
[ TpovwH TWHDX

DIN )E‘ DATA-IN VALID
<—TWLOZ——\-1 ~—TWHGX

DouT DATA UNDEFINED

/' HIGHIMPEDANCE N

WRITE CYCLE 2 (CS CONTROLLED)

TAVAV.

& X A
TAVWL. R~ ___ S
LZARARARRARARNAR /_/1{)‘(///////////1
DOUT DATA UNDEHNED‘-W_;' HIGH IMPEDANCE

I
h
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HM 65787

READ CYCLE : Commercial specification
65787 | 65787 | 65787 | 65787 UNIT | VALUE

SYMBOL PARAMETER F-5 H-5 K-5 M-5

TAVAV Read cycle time 20 25 35 45 ns min
TAVQV Address access time 20 25 35 45 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 20 25 35 45 ns max
TELQX CS low to low Z 5 5 5 5 ns min
TEHQZ CS high to high Z 15 15 20 20 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 20 25 30 ns max

READ CYCLE : Industrial and Military specification
65787 | 65787 | 65787 | 65787 UNIT | VALUE

SYMBOL PARAMETER H-9/-2 K-9/2 M-9/2 N-9/2

TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns min
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 25 35 45 55 ns min
TELQX CS low to low Z 5 5 5 5 ns min
TEHQZ CS high to high Z 15 20 20 25 ns min
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 30 30 ns max

s
’élllll
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HM 65787

READ CYCLE nb 1

TAVAV. |

aoDRESS X

- TAVQV- 1
TAVQX
DOUT  PREVIOUS DATAVALID }(XX)O(X* DATAVALID
READ CYCLE nb 2
= TAVAV.
—
——\\ 7
TELQV TEHOZ
TELQZ HIGH
Dout HIGH IMPEDANCE ( ( ( ( DATAVALID ) IMPEDANCE
we [*TELC JE*'%—-' 1cC
SUPPLY 50% 50%
CURRENT — | I8
T “‘B o




HM 65787

ORDERING INFORMATION

Package Device Grade
HM1 65787 F
64 k x 1 high speed
static RAM

0 - Chip form F=20ns
1 - Ceramic 22 pins H=25ns
3 - Plastic 22 pins K=35ns
4 -LCC 22 pins M=45ns
T - SOIC 24 pins N =55ns
U - SOJ 24 pins

Type Level
-5 :R

~_ Tape and Reel

Service

—5 : Commercial
—5+:Commercial with B.1.
—9 :Industrial

— 9+ : Industrial with B.I.
—2 : Military

—8 : Military with B.1.

(B.l. = Burn-In)

Package reference :

PACKAGE OUTLINE
For the package information, refer to chapter 10.

Plastic DIL, 300 mils, 22 pins : X41
SOIC DIL, 300 mils, 24 pins : TBD
Ceramic, 300 mils, 22 pins : C33
LCC rectangular, 22 pins : L16.

BURN-IN SCHEMATICS

FO —am—
F1 —ame—
F2 —an—
F3 —aee—|
F4 —aee—|
F5 —www—
F6 —aw—|
F7 —eanr—
NC —aane—
S1 —ww—
GND —aw—

O oONOOO A~ WN =

—_— -
- O

22 |
21
20
19
18
17
16
15
14
13
12

VCC
—w—F15
—ame— 14
—w—F13
—— 12
—— 11
—mw— 10
—AwW— 9

—ow— F8

—W— 16
—aww— SO

o com
i 09 a5 1 Y

so i | [ cs
{09 27

s171] | W
0 545ps

VCC=5V (-0, +0.5)
R =1 KQ per pin
FO=91.6 KHz£20 %
Fn=1/2Fn-1

S0 & S1 : programmable signals for write/read cycles

NC = Non connected.
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September 1989

DATA SHEET HM 65788

16 Kx4
HIGH SPEED CMOS SRAM

FEATURES
= FAST ACCESS TIME = 300 MILS WIDTH PACKAGE
INDUSTRIAL/MILITARY : 25/35/45/55 ns = TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 20*/25/35/45 ns . ASYNCHRONOUS
. kg‘%fg_"gg? CONSUNMPTION « CAPABLE OF WITHSTANDING GREATER THAN
: 267 mW (typ) 2000 V ELECTROSTATIC DISCHARGE
STANDBY : 75 mW (typ) SINGLE 5 VOLT SUPPLY
« WIDE TEMPERATURE RANGE : "
-55CTO+125°C
DESCRIPTION
The HM 65788 is a high speed CMOS static RAM or- 60 % when the circuit is deselected.
ganized as 16384 x 4 bits. It is manufactured using Easy memory expansion is provided by an active low
MHS'’s high performance CMOS technology. chip select (CS) and three state drivers.
Access times as fast as 20 ns are available with maxi- All inputs and outputs of the HM 65788 are TTL com-
mum power consumption of only 385 mW. patible and operate from single 5 V supply thus simpli-
The HM 65788 features fully static operation requiring fying system design.
no external clocks or timing strobes. The automatic po- The HM 65788 is processed following the test methods
wer-down feature reduces the power consumption by of MIL STD 883C.
PACKAGES
Plastic 300 mils, 22 pins, DIL. SOIC & SOJ 300 mils, 24 pins, DIL.
Ceramic 300 mils, 22 pins, DIL. LCC 22 pins.
Tape and Reel Service.
Pinout DIL 22/24 pins (top view) Pinout LCC 22 pins (top view)
A5
A6
AT
A8 a3
A9 A2
A10 .
AN 103
A12 vo2
A3 vo1
[
GND

* preliminary

457 MATRA MHS
E394/01-9330




HM 65788

BLOCK DIAGRAM

COLUMN DECODER| | DOWN

INPUT BUFFER L

Aq -» ! !

A2

Assl o
Al 8 &
Asl O :> 256 x 64 x 4 _'i) <
As] O [V ARRAY ]
A z i
7 =} 8 %
Ag )

— POWER

1 T T 1
AO A9 A10 A1t A12 A13

/0o
1104
1102

103

LOGIC SYMBOL PIN NAMES
AO0-A13 : Address inputs [ GND : Ground

VCI‘C 1/00-1/03 : Inputs/Outputs | CS  : Chip select
= g VCC : Power W :Write enable
W —
AQ — oo TRUTH TABLE
:; ] CS | W |DATA-IN |DATA-OUT| MODE
ﬁi N — 1101 H X V4 Z Deselect
A5 — ' L H z Valid Read -
g o2 L | L [ vaid z Write
A8 —| L = low, H = high, X = H or L, Z = high impedance.
A9 — "I~ 1/03
A0 —
At -
A12
A3

|
GND

E<:
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HM 65788

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5 Vto + 7.0 V

DC input voltage : —0.3Vto + 7.0V

DC output voltge in high Z state : = 0.5Vto+ 7.0V

Storage temperature : — 65°C to + 150°C

OPERATING RANGE

Output current into outputs (low) : 20 mA

Electro static discharge voltage : > 2001 V (MIL STD

883C method 3015.2)

OPERATING VOLTAGE

OPERATING TEMPERATURE

Military (-2) 5V£10 % —55°Cto + 125°C
Industrial =9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V+10 % 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note : 1. TA=25°C, f =1 MHz, VCC = 5.0V, these parameters are not 100 % tested.
AC TEST LOADS AND WAVEFORMS
sV Ri 4810 sv R1 4810 3oV Yoow \ 90%
OuTPUT 0-—-1——— OUTPuTo——l—- GND ‘[,OI % 10%
:[30 pF 3 2250 Is pF E 2%50 s 5 ns—=| |<— s5ns
INCLUDING INCLUDING
=JGAND = =-JIGAND —-
SCOPE SCOPE
Equivalent to : THEVENIN EQUIVALENT
OUTPUT o—— w173V
459 Y umm




HM 65788

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current -10.0 - 10.0 pA
|10S (3) | Output short circuit current - - -350.0 mA
VoL (4) | Output low voltage - - 0.4 Y
VOH (5) | Output high voltage 2.4 - -
Notes : 2. Gnd < Vin < Vcce, Gnd < Vout < Vee Output disabled.
3. Vee = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vcc min, IOL = 8.0 mA.
5. Vcc min, IOH =- 4.0 mA.
Consumption for Commercial specification (- 5) :
7 7 788
SYmMBOL PARAMETER 67786 | 60798 | 60788 | 80788 | uNiT | vALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 70 mA max
Consumption for Industrial (- 9) and Military specification (- 2) :
8 6578
SYMBOL PARAMETER ‘;"(5_3‘/’: A poree UNIT | VALUE
ICCSB (6) | Standby supply current 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 mA max

Notes : 6. CS2VIH,a pull-up resistor to Ve on the CS input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed
values given.
7. Vee max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.

i“::
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HM 65788

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 15V
Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) : + 30
WRITE CYCLE : Commercial specification
65788 7
SYMBOL PARAMETER 788 | Bhrae | O7E8 | Opr3® | uNiT | vaLuE
TAVAV Write cycle time 20 25 35 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 15 20 25 35 ns min
write
TDVWH Data set-up time 13 13 15 20 ns min
TELWH CS low to write end 15 20 30 35 ns min
TWLQZ (9) | Write low to high Z 7 7 10 15 ns max
TWLWH Write pulse width 15 20 25 35 ns min
TWHAX Address hold from end of 0 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 5 ns min
TWHQX (8) | Write high to low Z 3 3 3 3 ns min

WRITE CYCLE : Industrial and Military specification

65788 657 788
SYMBOL PARAMETER e aoTes 65785 | UNIT | VALUE
TAVAV Write cycle time 35 45 55 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of 25 35 45 ns min
write
TDVWH Data set-up time 15 20 30 ns min
TELWH CS low to write end 30 35 45 ns min
TWLQZ (8) | Write low to high Z 10 15 25 ns max
TWLWH Write pulse width 25 35 45 ns min
“TWHAX Address hold from end of 0 0 0 ns min
write
TWHDX Data hold time 0 5 5 ns min
TWHQX (8) | Write high to low Z 3 3 3 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65788

WRITE CYCLE 1 W CONTROLLED (note 9)

—TAAV: -
ADDRESS :}( &
SINNANS rL LA
pyrp—— TWLWH——| TWHAX
v R\ \_TDVWH —/) {IWHDX
DIN % DATA-IN VALID
~—Twiaz ~—TWHGX
DOUT DATA UNDEFINED W

WRITE CYCLE 2 CS CONTROLLED (note 9)

[+ ){
TAVWL \!\ TELWH
WH R
FVANMMANMMANMNNY ' LI,

TWLQZ
DouT DATA UNDEFINED ‘:,II HIGH IMPEDANCE

Note : 9. The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write.
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HM 65788

READ CYCLE : Commercial specification'

65788 | 65788 | 65788 | 65788
SYMBOL PARAMETER F-5 H-5 K-5 M-5 UNIT | VALUE
TAVAV Read cycle time 20 25 35 45 ns min
TAVQV Address access time 20 25 35 45 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 20 25 35 45 ns max
TELQX CS low to low Z 5- 5 5 5 ns min
TEHQZ CS high to high Z 10 10 15 15 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 35 45 ns max
READ CYCLE : Industrial and Military specification
65788 65788 65788
SYMBOL PARAMETER K-9/2  M-9/2 N-9/2 UNIT | VALUE
TAVAV Read cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns. | min
TELQV Chip-select access time 35 45 55 ns max
TELQX CS low to low Z .5 5 5 ns min
TEHQZ CS high to high Z 15 15 20 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 35 45 55 ns max
READ CYCLE nb 1
TAVAV- }
aopRess X )k
TAVQV- 1
) TAVOX :
DOUT  PREVIOUS DATAVALID )(XSQ(XX){( DATAVALID
READ CYCLE nb 2
_-\\ J
TELQV TEHOZ
TELGZ _ | HeH
Dout — | HIGH IMPEDANGE {77777 DATAVALID IMPEDANCE
SUP% - TELIC 4—1’5‘"0.Tr cc
CURRENT ____:‘ '_50% . 5?% 1s8
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HM 65788

ORDERING INFORMATION

Package Device type Grade Level
HM1 65788 F -5 :R
T Tape and Reel
Service
16 k x 4 High speed —5 : Commercial
static RAM — 5+ : Commercial with B.1.
—9 :Industrial
: — 9+ : Industrial with B.I.
0 - Chip form F=20ns —2 : Military
1 - Ceramic 22 pins H=25ns —8 : Military with B.1.
3 - Plastic 22 pins K=35ns (B.l. = Burn-In)
4 - LCC 22 pins M=45ns
T - SOIC 24 pins N=55ns
U - SOJ 24 pins
PACKAGE OUTLINE
For the package information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 22 pins : 041
SOIC DIL, 300 mils, 24 pins : NO2
Ceramic, 300 mils, 22 pins : C33
LCC rectangular, 22 pins : L23.
BURN-IN SCHEMATICS
FO —wwe— 1 22 vCC
F1 —aw— 2 21 om—F13
F2 —wa¢— 3 20 (—~we— F12
F3 —wwe— 4 19 [—wwe—Fi1 | ! ~ DATA
F4 —ww— 5 18 [—www—F10 Fo X 9P‘EADD
F5 —ww—| 6 17 —»—F9 so | I
F6 —ww— 7 16 |-ame—F14 st i W
F7 —ww— 8 15 |—ww—F15 S 0
F8 —ww— 9 14 -~w»—F14
SO —ew—{ 10 13 —w—F15
GND —— 11 12 |— St

VCC=5V(-0,+0.5)
R =1 KQ perpin

FO=91.6 KHz+£20 %
Fn=1/2F n-1

S0 & S1 : programmable signals for write/read cycles
NC = Non connected.

z
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September 1989

DATA SHEET ' HM 65789

16 Kx 4
HIGH SPEED CMOS SRAM
WITH OUTPUT ENABLE

FEATURES
« FAST ACCESS TIME « 300 MILS WIDTH PACKAGE
INDUSTRIAL/MILITARY : 35/45/55 ns = TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 20*/25/35/45 ns . ASYNCHRONOUS

= LOW POWER CONSUMPTION
ACTIVE : 267 mW (typ)
STANDBY : 75 mW (typ)

= WIDE TEMPERATURE RANGE :

= CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

» SINGLE 5 VOLT SUPPLY

-55°CTO +125°C = OUTPUT ENABLE
DESCRIPTION

The HM 65789 is a high speed CMOS static RAM or- Easy memory expansion is provided by an active low
ganized as 16384 x 4 bits. It is manufactured using chip select (CS), an active low output enable (OE) and
MHS’s high performance CMOS technology. three state drivers.

Access times as fast as 20 ns are available with maxi- All inputs and outputs of the HM 65789 are TTL com-
mum power consumption of only 385 mW. patible and operate from single 5 V supply thus simpli-
The HM 65789 features fully static operation requiring fying system design.

no external clocks or timing strobes. The automatic The HM 65789 is processed following the test methods
power-down feature reduces the power consumption of MIL STD 883C.

by 60 % when the circuit is"deselected.

PACKAGES LOGIC SYMBOL

Plastic 300 mils, 24 pins, DIL. SOIC & SOJ 300 mils, 24 pins, DIL.
Ceramic 300 mils, 24 pins, DIL. LCC 28 pins. ﬁ
Tape and Reel Service. 7=
Pinout DIL 24 pins (top view) Pinout LCC 28 pins (top view) %
a5 d1 b vee 28sde . oo
A6 O] 2 0 A4 ™ . A2 -
a3 b A3 A3 - Vo1
AB ] 4 b A2 g T
A8 O5 0 Al _
A0 O 6 b A0 ﬁ‘,i ] r—uoz
AN g7 b NC A8
A2 8 0 vo3 A9 - -uo3
A3 g9 b vo2 A10
[ b o1 :1‘; ]
OE 100 A3 —
GND w T
GND
* preliminary
4-65 MATRA MHS
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HM 65789

BLOCK DIAGRAM

—t
1
™
<
INPUT BuFFEJR__L_ ﬁ"
At = N
110
A2+ & 17 g 0
Al @ s > e
Al 8 i> 256 x 64 x 4 :> = L !
As] U ARRAY 7] S 1105
Al 2 & *'l:',\
A7=>»| & /03
A8 > 4 | =
— POWER
COLUMN DECODER| | pOWN {:R———@
] 1 1 1 | IR} —
AD A9 A10 A1t A12 A13 - —
PIN NAMES TRUTH TABLE
A0-A13 : Address inputs [CS  : Chip-select CS|OE| W | DATA-IN [DATA-OUT| MODE
I/00-1/03 : Inputs/Outputs |OE  :Qutput enable H| X | X Y4 Z Deselect
vce : Power W :Write enable L{LI|H 4 Valid Read
GND : Ground LX]|L Valid z Write

L = low - H = high - X = H or L-Z = high impedance.
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HM 65789

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : = 0.5 Vto + 7.0 V
DC input voltage : —3.0 Vio 7.0 V
DC output voltage in high Z state : — 0.5 Vto + 7.0 V

Output current into outputs (low) : 20 mA
Electro static discharge voltage : > 2001 V (MIL STD
883C method 3015.2)

Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE

Military =2 5V+10 % —55°C to + 125°C

Commercial (- 5) 5V+£10% 0°Cto + 70°C

Industrial -9 5V+10 % —40°Cto + 85°C
RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT

Vee Supply voltage 4.5 5.0 5.5 Vv

Gnd Ground 0.0 0.0 0.0 \')

VIL Input low voltage -3.0 0.0 0.8 \'/

VIH Input high voltage 2.2 — VCC Vv
CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT

Cin (1) | Input capacitance - - 5 pF

Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25°C,f=1MHz, Vcc=5.0V, these parameters are not 100 % tested.

AC TEST LOADS WAVEFORMS
R1481a
5V iy R14810
OUTPUT OUTPUT

5 pF
IINCLIJDING
JIGAND ==

INCLUDING
=JGAND = L
SCOPE SCOPE
Fig. 1a. Fig. 1b.
30V ] {.90%
Equivalent to : THEVENIN EQUIVALENT 90%
167 10%
OUTPUT O————— 0 173 V GND: — “ﬁ_ —one
Fig. 2.
?
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HM 65789

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current -10.0 - 10.0 MA
108 (3) | Output short circuit current - - —-350.0 mA
VOL (4) | Output low voltage - - 0.4 \%
VOH (5) | Output high voltage 2.4 - -

Notes : 2. Gnd < Vin < Vce, Gnd < Vout < Vee Output disabled.

. Ve = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.

4. Vcc min, IOL = 8.0 mA.

5. Vcc min, IOH =-4.0 mA.

w

Consumption for Commercial specification :

65789 65789 65789 65789
SYMBOL PARAMETER F-5 H-5 K-5 M-5 UNIT VALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 70 mA max

Consumption for Military specification :

7 7
SYMBOL PARAMETER gt A noaps | uwNiT | vALUE
ICCSB (6) | Standby supply current 20 20 20 mA max
ICCOP (7) | Dynamic operating current 70 70 70 mA max
N»otes : 6. \(l:asl uze ;/I;V ean;.)ulkup resistor to Vec on the CS input is required to keep the device deselected during Vcc power-up otherwise ICCSB will exceed

7. Vec max, Output current = 0 mA, f = max, Vin = Ve or Gnd.
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HM 65789

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels : Gndto 3.0 V Input timing reference levels 15V

Input rise :5ns Output loading IOL/IOH (see figure 1a and 1b) : + 30 pF

WRITE CYCLE : Commercial specification
SYMBOL PARAMETER Gf:?g9 efzgg oTe? 5,5\""7_29 UNIT | VALUE
TAVAV Write cycle time 20 25 35 45 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 15 20 25 35 ns min

write

TDVWH Data set-up time 10 13 15 20 ns min
TELWH CS low to write end 15 20 30 35 ns min
TWLQZ Write low to high Z 7 7 10 15 ns max
TWLWH Write pulse width 15 20 25 35 ns min
TWHAX Address hold from end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (8) | Write high to low Z 3 3 3 3 ns min

WRITE CYCLE : Military specification
SYMBOL PARAMETER ﬂﬁgﬁg :n?;/a-g UNIT | VALUE
TAVAV Write cycle time 35 45 ns min
TAVWL Address set-up time 0 0 ns min
TAVWH Address valid to end of write 25 35 ns min
TDVWH Data set-up time 15 20 ns min
TELWH CS low to write end 30 35 ns min
TWLQZ (8) | Write low to high Z 10 15 ns max
TWLWH Write pulse width 25 35 ns min
TWHAX Address hold from end of write 0 0 ns min
TWHDX Data hold time 0 5 ns min
TWHQX (8) | Write high to low Z 3 3 ns min

Note: 8. Thedata input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65789

WRITE CYCLE 1 : W CONTROLLED (note 9)

TAVAV-
ADDRESS :}( ¥
TELWH
S WA\ LTI 77
e—— TWIWH———] TWHAX
" AN /
NANR /
IV Py E— AL
DIN )l( DATA-IN VALID
<—TWLQZ-—\-1 l~—TwHax
-DOUT DATA UNDEFINED

/' HIGH IMPEDANCE | W

WRITE CYCLE 2 : CS CONTROLLED (note 9)

TAVAV. v
ADDHESSD 4
& X i
- e TWHAX™
LZANARRRRRRNRAR . - 777777777,

L TDVWH————— TWHDX
DIN % ' DATA-IN VALID

— *\l HIGH IMPEDANCE
pout DATA UNDEFINED A —_—

Note : 9. The internal write of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a writee by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write. _

Data-out will be high impedance if OE = VIH.
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READ CYCLE : Commercial specification

HM 65789

SYMBOL PARAMETER 65789 | 85789 | 69789 | 65789 | uniT | vALUE
TAVAV Read cycle time 20 25 35 45 ns min
TAVQV Address access time 20 25 35 45 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 20 25 35 45 ns max
TELQX CS low to low Z 5 5 5 5 ns min
TEHQZ CS high to high Z 10 10 15 15 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 35 45 - ns max
TGLQV Output enable access time 10 15 25 30 ns max
TGLQX OE low to low Z 3 3 3 3 ns min
TGHQZ OE high to high Z 10 15 15 15 ns max
READ CYCLE : Military specification
SYMBOL PARAMETER Sy eor8s os78d UNIT | VALUE
TAVAV Read cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TELQV Chip-select access time 35 45 55 ns max
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 15 15 15 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 35 45 55 ns max
TGLQV Output enable access time 25 30 40 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 15 15 15 ns max
e i IMHS




HM 65789

READ CYCLE nb 1 : (notes 10, 11)

TAVAV- J

ADDRESS 1(
TAVOX

DOUT PREVIOUS DATAVALID DATAVALID

READ CYCLE nb 2 : (notes 10, 12)

— : TAVAV-

Cs y—
Y N\ 7
TELQV- TEHQZ
TELQZ HIGH
Dout HIGH IMPEDANCE IL ( xL( DATAVALID ) IMPEDANCE
we [TTELC -erc—| icc
TGLAX
— \ TGLQV [
OE (HM 65789) X
) TGHQZ—
Notes : 10. W is high for read cycle. _ _
11. Device is continuously selected, CS = VIL, OE = VIL.
12. Address valid prior or coincident with CS transition low.
mMm“B 2



HM 65789

ORDERING INFORMATION

Package Device type Grade Level
HM1 65767 F -5 :R
T Tape and Reel
Service
16 k x 4 high speed —5 : Commercial
static RAM — 5+ : Commercial with B.I.
with output enable —9 :Industrial
-9+ ial with B.l.
0 - Chip form F-20ns g ,\l,,';,idt:f;"a' with B.
1 - Ceramic 24 pins H=25ns — 8 : Military with B.1.
3 - Plastic 24 pins K=35ns (B.I. = Burn-In)
4 - LCC 28 pins M =45 ns
T - SOIC 24 pins
U - SOJ 24 pins
PACKAGE OUTLINE
For the package information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 24 pins :
SOIC DIL, 300 mils, 24 pins :
Ceramic, 300 mils, 24 pins :
LCC rectangular, 28 pins :
BURN-IN SCHEMATICS
FO—— 1 24 ——VCC
F1 2 23 F13
F2—— 3 22 ———F12
F3— 4 21 —F11
: DATA
F4—oA5 20 —F10 Fo X X apD
F5—— 6 19 ——F9 S0 . CSi
_106 45 L
F6—— 7 18 ——NC st hl____l__— W
F7—— 8 17 ——F14 ! 51 85 !
F8— 9 16 |——F15 st LT e
So—— 10 15 b——F14 0 1048
S2—— 11 14 ——F15
GND —— 12 13 —Si

VCC =5V (-0, +0.5)

R =1 KQ per pin

FO =50 KHz +-20 %

Fn=12Fn-1

S0 to S2 = programmable signals for write/read cycles
NC = Non connected

i
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HM 65790

16 Kx 4
HIGH SPEED CMOS SRAM
SEPARATE I/O

FEATURES
=« FAST ACCESS TIME = 300 MILS WIDTH PACKAGE
MILITARY : 35/45 ns (max) = TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 25/35/45 ns (max) =« ASYNCHRONOUS
= LOW POWER CONSUMPTION =« CAPABLE OF WITHSTANDING GREATER THAN

ACTIVE : 267 mW (typ)
STANDBY : 75 mW (typ)

=« WIDE TEMPERATURE RANGE :
-55'CTO+125°C

2000 V ELECTROSTATIC DISCHARGE
SINGLE 5 VOLT SUPPLY

=« SEPARATE INPUTS/OUTPUTS

= OUTPUT ENABLE

DESCRIPTION

The HM 65790 is a high speed CMOS static RAM or-
ganized as 16384 x 4 bits. It is manufactured using
MHS'’s high performance CMOS technology.

Access times as fast as 25 ns are available with maxi-
mum power consumption of only 385 mW.

The HM 65790 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 85 % when the circuit is deselected.

Easy memory expansion is provided by two active low
chip select (CS1, CS2), an active low output enable
(OE) and three state drivers.

All inputs and outputs of the HM 65790 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM 65790 is processed following the test methods
of MIL STD 883C.

PACKAGES LOGIC SYMBOL
Plastic 300 mils, 28 pins, DIL. SOIC & SOJ 300 mils, 28 pins, DIL.
Ceramic 300 mils, 28 pins, DIL. LCC 28 pins. vee
Tape and Reel Service. o5 1
Pinout DIL 28 pins (top view) Pinout LCC 28 pins (top view) % Lo
11
A0 12
Al 13
A2
~ Az A3
My At A4
As 3. Mo 22:
N - ‘° AT 00
't ° A8 -o1
re g e A9 02
o3 gos A0 o3
n§° wird o2 Al
o P A A12—
T A13 |
BgRE S GND
475 MATRA MHS
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HM 65790

BLOCK DIAGRAM

—

1
N
INPUT BUFFER 34/‘ ‘s
AO - I~
M| o i o0
f2—| g ™~ o
= 8 ::> 256 x 256 ::> = L1 '
-l o ARRAY
hs~| = @
AG — 8 » | 03
A7 = b
I 1 1
POWER
coLumn DECODER | | pown I.OCE_—
IR ; —pH- S
AB A9 A10 A1l A12 A13 -_BH CEp
—Céw
OE
PIN NAMES _ TRUTH TABLE
A0-A13 : Address inputs | CS1-CS2 : Chip Select CS|OE| W | DATA-IN [DATA-OUT| MODE
0-13  :Inputs OE : Output enable H| x| x Z Deselect
00-03 : Outputs w : Write enable LiLtH Valid Read
VCC  :Power GND : Ground L] X|L Z Write
L =low, H = high, X = H or L, Z = high impedance.
m:V..ml“B 478




HM 65790

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0V Output current into outputs (low) : 20 mA
DC input voltage : =3.0 Vto + 7.0V Electro static discharge voltage : > 2001 V (MIL STD
DC output voltage in high Z state : ~ 0.5 Vto + 7.0 V 883C method 3015.2)

Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 5V+10 % —-55°Cto + 125°C
Commercial (-5) 5V+£10 % 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION " MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 45 5.0 5.5 v
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF

Note: 1. TA=25°C,f=1MHz, Vcc=5.0V, these parameters are not 100 % tested.

AC TEST LOADS WAVEFORMS

R1481a R14820Q
5V 5 V Ot~
OUTPUT { : OUTPUTo—l———--
30 pF R2 + R2
I P iﬁoo ]’_5 PP % o880
INCLUDING INCLUDING
= JGAND = =—JIGAND =
SCOPE SCOPE
Fig. 1a. Fig. 1b.
~. 30V ' {
Equivalent to : THEVENIN EQUIVALENT 90% 90%
167 ) 10%
GND 10%
OuTPUTO - -0 Y s 5ns—=| |=— — s5ns

Fig. 2.
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HM 65790

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X (@) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current -10.0 - 10.0 pA
[0F] (3) | Output short circuit current - - —350.0 mA
VOL (4) | Output low voltage - - 0.4 v
VOH (5) | Output high voltage 2.4 - - v

Notes : 2. Gnd < Vin <Vcc, Gnd < Vout < Vee Output disabled.
3. Vee = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vec min, IOL = 8.0 mA.
5. Vecc min, IOH = - 4.0 mA.
Consumption for Commercial specification :
P 65790 65790 65790 ’
SYMBOL PARAMETER b o o UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 70 70 70 mA max

Consumption for Military specification :

SYMBOL PARAMETER 6ora0 6or90 UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 mA max
ICCOP  (7) | Dynamic operating current 70 70 mA max

Notes : 6. CS>VIH,a pull-up resistor to Vcc on the cs input is required to keep the device deselected during Vce power-up otherwise ICCSB will exceed
values given.
7. Vee max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.
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HM 65790

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels
Input risge

WRITE CYCLE : Commercial specification

:Gndto 3.0V
:5ns

Input timing reference levels
Output loading IOL/IOH (see figure 1aand 1b) : + 30 pF

15V

7
SYMBOL PARAMETER a0 esra0 65720 | uNIT |VALUE
TAVAV Write cycle time 20 30 40 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write] 20 25 35 ns min
TDVWH Data set-up time 13 15 20 ns min
TELWH CS low to write end 20 30 35 ns min
TWLQZ Write low to high Z 7 10 15 ns max
TWLWH Write pulse width 20 25 35 ns min
TWHAX Address hold from end of 0 0 0 ns min
write
TWHDX Data hold time 0 0 0 ns min
TWHQX (8) | Write high to low Z 3 3 3 ns min
WRITE CYCLE : Military specification
SYMBOL PARAMETER 82730 6ar90 UNIT |VALUE
TAVAV Write cycle time 30 40 ns min
TAVWL Address set-up time 0 0 ns min
TAVWH Address Valid to end of 25 35 ns min
write
TDVWH Data set-up time 15 20 ns min
TELWH CS low to write end 30 35 ns min
TWLQZ  (8) | Write low to high Z 10 15 ns max
TWLWH Write pulse width 25 35 ns min
TWHAX Address hold from end of 0 0 ns min
write
TWHDX Data hold time 0 0 ns min
TWHQX  (8) | Write high to low Z 3 3 ns min
Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65790

WRITE CYCLE 1 (W CONTROLLED)

—TAVAV-
L A
SN\ _ FITHTTTTTT
w \\\\4\ A
DATA IN DATA-I;\;'\;ALID

QX .
ANCE

- TWLQZ J=—TWH
DATA OUT ' DATA UNDEFINED ﬂ_ HIGH IMPED,

WRITE CYCLE 2 (CS CONTROLLED)

t TAVAV.
ADDRESS *

cs N

TAVWH

VAN AN MNANNNNY

|~

DATA-IN VALID

DATA IN *

DATA OUT

P-—TWLQZ;l
|

HIGH IMPEDANCE

DATA UNDEFINED




HM 65790

READ CYCLE : Commercial specification

SYMBOL PARAMETER a0 8730 6°r%0 | uNIT |VALUE
TAVAV READ cycle time 25 35 45 ns min
TAVQV Address access time 25 35 45 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TELQV Chip-select access time 25 35 45 ns max
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 10 15 15 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 25 35 45 ns max
TGLQV * Output enable access time 15 25 30 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQX ©OE high to high Z 15 15 15 ns max

READ CYCLE : Military specification

SYMBOL PARAMETER 830 820 UNIT |VALUE
TAVAV READ cycle time 35 45 ns min
TAVQV Address access time 35 45 ns max
TAVQX Address valid to low Z 3 3 ns min
TELQV Chip-select access time 35 45 ns max
TELQX CS low to low Z 5 5 ns min
TEHQZ CS high to high Z 15 15 ns max
TELIC CS low to power up 0 0 ns min
TEHICL CS high to power down 35 45 ns max
TGLQV Output enable access time 25 30 ns max
TGLQX OE low to low Z 3 3 ns min
TGHQZ OE high to high Z 15 15 ns min
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HM 65790

READ CYCLE nb 1 (notes 9, 10)

TAVAV. |
ADDRESS }(
- TAVQV-
e TAVQX ————~]
DATA OUT PREVIOUS DATA VALID DATAVALID
J
READ CYCLE nb 2 (notes 9, 11)
& .
_\\ /]
OE__| ___me
TGLQV }LTGHQZ—-—l
TGLOX
—— T
HIGH IMPEDANCE V7777 CE
DAR.out TELOX LMW DATA VALID )
wo  [~TELC TEHICL —~|
SUPPLY 50% 5(=)% icc
CURRENT ~—| 1 IsB

Notes : 9. Wis high for read cycle. o v
10. Device is continuously selected, CSs, CSz = VIL.
11. Address valid prior to or coincider with CSs, CS; transition low.

=



HM 65790

ORDERING INFORMATION

Package Device type Grade
HM1 65790 H
16 k x 4 high speed
static RAM
0 - Chip form with separate 1/O H =25 ns
1 - Ceramic 28 pins K=35ns
3 - Plastic 28 pins M=45ns
4 -L.CC 28 pins
T - SOIC 28 pins
U - SOJ 28 pins

Level

— 5 : Commercial

— 5+ : Commercial with B.1.
=9 : Industrial

— 9+ : Industrial with B.I.

- 2 : Military

— 8 : Military with B.1.

(B.I. = Burn-in)

PACKAGE OUTLINE
For the package information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 28 pins : 049.
SOIC DIL, 300 mils, 28 pins : N10.
Ceramic, 300 mils, 28 pins : C31.
LCC rectangular, 32 pins : L32.
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DATA SHEET
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HM 65791

16 Kx4
HIGH SPEED CMOS SRAM
SEPARATE I/O AND TRANSPARENT WRITE

FEATURES

= FAST ACCESS TIME
MILITARY : 35/45 ns (max)
COMMERCIAL :25/35/45 ns (max)

= LOW POWER CONSUMPTION
ACTIVE : 267 mW (typ)
STANDBY : 75 mW (typ)

= WIDE TEMPERATURE RANGE :
-55°CTO+125°C

= 300 MILS WIDTH PACKAGE

= TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

=« CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

= SEPARATE INPUTS/OUTPUTS
= TRANSPARENT WRITE

=« OUTPUT ENABLE

DESCRIPTION

The HM 65791 is a high speed CMOS static RAM or-
ganized as 16384 x 4 bits. It is manufactured using
MHS'’s high performance CMOS technology.

Access times as fast as 25 ns are available with maxi- .

mum power consumption of only 385 mW.

The HM 65791 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 85 % when the circuit is deselected.

Easy memory expansion is provided by two active low
chip select (CS1, CS2), an active low output enable
(OE) and three state drivers.

All inputs and outputs of the HM 65791 are TTL com-

patible and operate from single 5 V supply thus simpli- -

fying system design.
The HM 65791 is processed following the test methods
of MIL STD 883C.

Plastic 300 mils, 28 pins, DIL. SOIC & SOJ 300 mils, 28 pins, DIL. vee
Ceramic 300 mils, 28 pins, DIL. LCC 28 pins. |
Tape and Reel Service. %1;
Pinout DIL 28 pins (top view) Pinout LCC 28 pins (top view) OE
W —10
As O 1 28 b vee A0 —:j'z
As ] 2 27 O A4 Al 13
ads 26 3 A3 A2—]
A8 [ 4 25 O A2 A3
A9 ﬁ 5 24 g Al A4
A0 O 6 23 [ A0 ﬁg_
A g7 2013 AT —00
A2 8 21012 A8 —01
A3 09 20 b 03 A9 02
10 10 19 [ 02 A10-| —03
ngn 18 O Ot At
C5i o 12 7 [ oo Al
CE g 13 6RW Al3 :
GND ] 14 15 g 52 GND

~ A469/01-9354

MATRA MHS



HM 65791

BLOCK DIAGRAM

S

=

—

[

8

°

(o]
N

INPUT BUFFER
AQ e ~ X
A1->
fi* 3] :> 256 x 256 :") <
As | = Y u%
rm| B 3
A7 == |
— POWER
COLUMN DECODER | | pown
RREEREE :

AB A9 A10 A1 A12 A13

o]
[A)

%!P@WWRW a%mm

gig

WE
OE
PIN NAMES TRUTH TABLE
A0-A13 : Address inputs| CST-CS2 : Chip-Select CS|OE| W |DATA-IN|DATA-OUT| MODE
1013 :lInputs OE : Output enable H| X | X Y4 z Deselect
00-03 : Outputs W : Write enable L|L|H z Valid Read
VCC  :Power GND : Ground LIH]|L Valid Valid Write
L|L|L Valid Valid Write

L = low, H = high, or L, Z = high impedance.

?
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HM 65791

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5 Vto + 7.0V
DC input voltage : -3.0 Vto 7.0 V

DC output voltage in high Z state : —0.5 Vto + 7.0 V
Storage temperature : — 65°C to + 150°C

Owtput current into outputs (low) : 20 mA
Electro static discharge voltage : > 2001 V (MIL STD
883C method 3015.2)

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2 5V+10 % —55°Cto + 125°C
Industrial -9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V+10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 4.5 5.0 5.5 \'
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 \
VIH Input high voltage 2.2 — VCC \'
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25'C-f=1MHz- Vcc =5.0V, these parameters are not 100 % tested.
AC TEST LOADS WAVEFORMS
R14810Q
5V 5V R1 4810
OUTPUT o—l——— OUTPUT
i 30 pF R2 5 pF R2
255
IINCI.UDINGj_ IINCI.UDING . 2850
= JIGAND = = JIG AND ==
SCOPE SCOPE
Fig. 1a. Fig. 1b.
Equivalent to : THEVENIN EQUIVALENT 30v ksow X90%
167
OUTPUTO—'——‘-'.'-';}———-‘O 173V GND 109 10%
MILITARY s5 ns—-l l<— — =5ns
Fig. 2.
sar v IS



HM 65791

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
4 (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current -10.0 - 10.0 pA
I0S (3) | Output short circuit current - - -350.0 mA
VOL (4) | Output low voltage - - 0.4 "V
VOH (5) | Output high voltage 2.4 - - \Y
Notes : 2. Gnd < Vin < Vce, Gnd < Vout < Vce Output disabled.
3. Vcc = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vcc min, IOL = 8.0 mA.
5. Vecc min, IOH = - 4.0 mA.
Consumption for Commercial specification (- 5) :
791 791 65791
SYMBOL PARAMETER o e e UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic Operating current 70 70 70 mA max
Consumption for Industrial (— 9) and Military specification (2) :
791 791
SYMBOL PARAMETER A R UNIT | VALUE
ICCSB (6) | Standby supply current 20 20 mA max
ICCOP  (7) | Dynamic operating current 70 70 mA max
Notes : 6. CS2VIH.
7. Vec max, Output current = OmA, f = max, Vin = Vcc or Gnd.
i IS a0




HM 65791

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels :Gndto 3.0V Input timing reference levels 15V

Input rise -:5ns Output loading IOL/IOH (see figure 1a and 1b) : + 30 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER o e 05731 | uNIT |VALUE
TAVAV Write cycle time 20 30 40 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address Valid to end of 20 25 35 ns min
write

TDVWH Data set-up time 13 15 20 ns min
TELWH CS low to write end 20 30 35 ns min
TWLQZ Write low to high Z 7 10 15 ns max
TWLWH Write pulse width 20 25 35 ns min
TWHAX Address hold from end of write 0 0 0 ns min
TWHDX Data hold time 0 0 0 ns min
TwLQV W low to data valid 25 30 35 ns max
TDVQV Data valid to output valid 20 30 35 ns max

WRITE CYCLE : Industrial and military specification

791
SYMBOL PARAMETER A A UNIT |VALUE
TAVAV Write cycle time 30 40 ns min
TAVWL Address set-up time 0 0 ns min
TAVWH Address valid to end of 25 35 ns min
write
TDVWH Data set-up time 15 20 ns min
TELWH CS low to write end 30 35 ns min
TWLQZ  (8) | Write low to high Z 10 15 ns max
TWLWH Write pulse width 25 35 ns min
TWHAX Address hold from end of write 0 0 ns min
TWHDX Data hold time 0 0 ns min
TWLQV W low to data valid 30 35 ns max
TDVQV Data valid to output valid 30 35 ns max

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65791

WRITE CYCLE 1 (W CONTROLLED)

TAVAV-

:
7
L

A

S\\N LN
—— TAVWH AR
W ) N '4
W R\\X S .
DATAIN * DATA-IN VALID ;(
- TOVQV_-
DATA OUT DATA UNDEFINED" ’)k DATA VALID
WRITE CYCLE 2 (CS CONTROLLED)
' | TAVAV. -
ADDRESS * *
Cs j\ }{
WO TWHAX™
LAANNANARRNNNAR Y NI,
| TOVWH fTWHDX
DATA IN 3? DATA-IN VALID J‘k
~—Twiav
DATA OUT DATA UNDEFINED 3‘( DATA VALID
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HM 65791

READ CYCLE : Commercial specification

791
SYMBOL PARAMETER o o 672! | uNIT |vALUE
TAVAV READ cycle time 25 35 45 ns min
TAVQV Address access time 25 35 45 ns max
TAVQX Address Valid to low Z 3 3 3 ns min
TELQV Chip-select access time 25 35 45 ns max
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 10 15 15 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 25 35 45 ns max
TGLQV Output enable access time 15 25 30 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 15 15 15 ns max

READ CYCLE : Industrial and Military specification

1
SYMBOL PARAMETER i %f‘_;?z UNIT |VALUE
TAVAV READ cycle time . 35 45 ns min
TAVQW Address access time 35 45 ns max
TAVQX Address Valid to low Z 3 3 ns min
TELQV Chip-select access time 35 45 ns max
TELQX CS low to low Z 5 5 ns min
TEHQZ CS high to high Z 15 : 15 ns max
TELIC CS low to power up 0 0 ns min
TEHICL CS high to power down 35 45 ns max
TGLQV Output enable access time 25 30 ns max
TGLQX OE low to low Z 3 3 ns min
TGHQZ OE high to high Z 15 15 ns min
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HM 65791
READ CYCLE nb 1

TAVAV.

ADDRESS X

Y ——
DATA OUT PREVIOUS DATA VALID

DATAVALID
READ CYCLE nb 2
cs —
. y
OE TE.QV——T
) L
TaLQV TGHGZ—=|
TGLOX
HIGH IMPEDANCE IMPERANCE
G 7777
DATA Out oK L DATA VALID T
Voo [TELC— TEHICL—.i
SUPPLY ;l( ' icc
CURRENT —| 50%

5(?%* B




HM 65791

ORDERING INFORMATION

Package Device Grade
HM1 65791 H
16 k x 4 high speed
static RAM
. with separate 1/O

0 - Chip form d ; H=25ns

1 - Ceramic 24 pins and transparent write K=35ns

3 - Plastic 28 pins M=45ns
\ 4 - LCC 28 pins
‘ T - SOIC 28 pins

U - SOJ 28 pins

Level
-5

—5 : Commercial

— 5+ : Commercial with B.I.
—9 ! Industrial

— 9+ : Industrial with B.I.

— 2 : Military

— 8 : Military with B.1.

(B.l. = Burn-in)

PACKAGE OUTLINE
For the package information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 28 pins : 049
SOIC DIL, 300 mils, 28 pins : N10
Ceramic, 300 mils, 28 pins : C31
LCC rectangular, 28 pins : C32
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DATA SHEET HM 65764

8kx8
HIGH SPEED CMOS SRAM

FEATURES
= FAST ACCESS TIME = 300 AND 600 MILS WIDTH PACKAGE
INDUSTRIAL/MILITARY : 35/45/55 ns (max) = TTL COMPATIBLE INPUTS AND OUTPUTS

COMMERCIAL : 25/35/45/55 ns (max)

s ASYNCHRONOUS
=« LOW POWER CONSUMPTION

CAPABLE OF WITHSTANDING GREATER THAN

n

ACTIVE : 380 mW (typ) 2000 V ELECTROSTATIC DISCHARGE

STANDBY : 110mW (typ) SINGLE 5 VOLT SUPPLY
= WIDE TEMPERATURE RANGE : .

-55°CTO125°C

DESCRIPTION

The HM 65764 is a high speed CMOS static RAM or- Easy memory expansion is provided by active low chip
ganized as 8192x8 bits. It is manufactured using MHS select (CS1), an active high chip select (CS2), an active
high performance CMOS technology. low output enable (OE) and three state drivers.
Access times as fast as 25 ns are available with maxi- All inputs and outputs of the HM 65764 are TTL com-
mum power consumption of only 550 mW. patible and operate from single 5 V supply thus simpli-
The HM 65764 features fully static operation requiring fying system design.
no external clocks or timing strobes. The automatic The HM 65764 is processed following the test methods
power-down feature reduces the power consumption of MIL STD 883C.

by 73 % when the circuit is deselected.

PACKAGES LOGIC SYMBOL
Plastic 300 & 600 mil, 28 pins, DIL. SOIC & SOJ 300 mils, 28 pins, DIL.
Ceramic 300 mils, 600 mils, 28 pins, DIL  LCC 32 pins. VflJC
Pinout DIL 28 pins (top view) Pinout LCC 32 pins (top view) %:_é_ -
W
2522858 yoiu s
i H] A2 [~ Vo2
ayid 335 ) A3 — - vo3
sk 3 A4 — |- 104
s b= A5 — — 105
. pvs A6 — I~ /06
o g i Ine A7 — — 107
a2y o £ A8 —
ALY A0 A9 —
= = e
voo: z; A12
T
. GND
4-95 MATRA MHS
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HM 65764

BLOCK DIAGRAM

I ﬁ‘ﬁilv Vﬂ% %' g =
L-l IJ /01
nilil i
Al—T" INPUT BUFFER l = Vo2
A2—»-{ g L w
A3 —»| s
A—f 3 & < [T 5 o3
A5—-> e 175}
AB—=1 = N 256x32x8 N 2 Lj? 1104
A7 —> :?: ARRAY o I
A8 l ‘ :l ]\, 1105
1
1106 -
=D COLUMN || DowN o
= 'WN
W [’“'-J DECODER iZe vor
OE
AOA9A10 A1 A12
PIN NAMES TRUTH TABLE
AO-A13 : Address inputs | CST : Chip Select 1 cs7lcs2|oE| W | PATA- | DATA- | LonE
1/00-1/07 : Inputs/Outputs | CS2 : Chip Select 2 IN ouTt ’
VCC  :Power OE : Output enable H| X |X|X z Z _ |Deselect
GND  :Ground W : Write enable L|H]JL|H z Valid | Read
’ L|H|X]|L Valid z Write
Qutput
LI H|HIH z z disable
L =low - H = high - X = H or L-Z = high impedance
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HM 65764

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : ~0.5Vto + 7.0V
DC input voltage : —3.0 Vto 7.0V

DC output voltage in high Z state : —0.5 Vto + 7.0V
Storage temperature : — 65°C to + 150°C

Output current into outputs (low) : 20 mA
Electro static discharge voltage : > 2000 V (MIL STD
883C method 3015.2)

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military =2) 5V+10 % - 55°C to + 125°C
Industrial -9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V+10 % 0°Cto +70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 55 \
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 \Y
VIH Input high voltage 2.2 - VCC \
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note: 1. TA=25°C-f=1MHz- Vcc=5.0V, these parameters are not tested.
AC TEST LOADS WAVEFORMS
oy R1 4810 5v R14810
OUTPUT OUTPUT
R2
I” PP %2550 R L
INCLUDING INCLUDING
= JGAND = JIG AND
SCOPE PE
Fig. 1a. Fig. 1b.
. . 30V Voo {90%
Equivalent to : THEVENIN EQUIVALENT
OUTPUT o—— 0 173V D —— 1% o
5ns~s| |e=— 5ns
Fig. 2
aadd Y .u'n“‘B




HM 65764

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current -10.0 - 10.0 pA
10S (3) | Output short circuit current - - —300.0 mA
VOL (4) | Output low voltage - - 0.4 \Y
VOH (5) | Output high voltage 2.4 - - \Y
Notes : 2. Gnd < Vin < Vce, Gnd < Vout < Vee Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vcc min, IOL = 8.0 mA.
5. Vecmin, IOH = —4.0 mA.
Consumption for Commercial specification (- 5) :
65764 | 65764 | 65764 764
SYMBOL PARAMETER o784 | 82754 | 6a74 | 63784 | UNIT | VALUE
ICCSB (6) Standby supply current 25 20 20 20 mA max
ICCOP (7) Dynamic operating current 100 100 100 mA max
Consumption for Industrial (— 9) and Military specification (2) :
764 65764 657
SYMBOL PARAMETER A A boeoy | uNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Operating supply current 100 100 100 mA max

Notes : 6. CS12VIH,CS2 <VIL.
7. Vec max, Output current = 0 mA, f = max, Vin = Vee or Gnd.
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HM 65764

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels 15V
Input rise :10ns Output loading IOL/IOH (see figure 1 and 1b) : + 30 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER szg" ooTed 63'7_24 6°7e4 | uNIT |vaALUE
TAVAV Write cycle time 25 35 45 50 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 20 30 40 50 ns min
TDVWH Data set-up time 10 15 20 25 ns min
TEL1WH CSH low to write end 25 30 40 50 ns min
TEH2WH CS2 high to write end 20 20 25 30 ns min
TWLQZ  (9)| Write low to high Z 15 15 20 25 ns max
TWLWH Write pulse width 20 20 25 30 ns min
TWHAX Address hold from end of write 0 0 0 0 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (8, 9) | Write high to low Z 3 3 3 3 ns min

WRITE CYCLE : Industrial and Military specification
764 764 65764

SYMBOL PARAMETER At e Noala | UNIT |VALUE
TAVAV Write cycle time 35 45 50 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 30 40 50 ns min
TDVWH Data set-up time 15 20 25 ns min
TEL1WH CS1 low to write end 30 40 50 ns min
TEH2WH CS2 high to write end 20 25 30 ns min
TWLQZ  (8)| Write low to high Z 15 20 25 ns max
TWLWH Write pulse width 20 25 30 ns min
TWHAX Address hold to end from write 0 0 0 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX (8, 9) | Write high to low Z 3 3 3 ns min

Note :

8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65764

WRITE CYCLE 1 W CONTROLLED (note 9)

TAVAV-

sooress X X

@W_&\ K717 ITT7777,
TErWH—
cse 77Y7F PARAANARRARARRAY
— TAVWH R

=l

RANN: A
VT R — L

DIN ﬁJZ DATA-IN VALID 1
e =—TWHOX

our DA OGS e | ———

WRITE CYCLE 2 CS1 CONTROLLED (note 9)

TAVAV. .
csi \\ ]{ v
man B
cs2 y 4 X

CZAALERRRRRRARAANS 7777777777,

——TDOVWH———s} TWHDX
DIN DATA-IN VALID :

h—rwuaz-—\'
DouT DATA UNDEFINED A

HIGH IMPEDANCE

Note : 9. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and
either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal
that terminates the write. Data out is HIGH impedance if OE = VIH.
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HM 65764

READ CYCLE : Commercial specification
764 764 65764 764
SYMBOL PARAMETER Gf_l_g Gi_g :ng 6°7e4 | uNIT |VALUE
TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TEL1QV Chip-select 1 access time 25 35 45 55 ns max
TEH2QV Chip-select 2 access time 25 25 30 40 ns max
TEL1QX CST low to low Z 5 5 5 5 ns min
TEH2QX CS2 high to high Z 3 3 3 3 ns min
TEH1QZ (11)| CST high to high Z 15 15 20 20 ns max
TEL2QZ (11)| CS2 low to high Z 15 15 20 20 ns max
TEL1IC CST low to power up 0 0 0 0 ns min
TEL1ICCL CS1 high to power up 20 20 25 25 ns max
TGLQV Output enable access time 15 20 20 25 ns max
TGLQX OE low to low Z 3 3 3 3 ns min
TGHQZ OE high to high Z 15 20 25 30 ns max
READ CYCLE : Industrial and Military specification
65764 65764 65764
SYMBOL PARAMETER K-9/§2 M-9/-2 N-9/-2 UNIT |VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TEL1QV Chip-select 1 access time 35 45 55 ns max
TEH2QV Chip-select 2 access time 25 30 40 ns max
"TEL1QX CS1 low to low Z 5 5 5 ns min
TEH2QX CS2 high to high Z 3 3 3 ns min
TEH1QZ (11)| CST high to high Z 15 20 20 ns max
TEL2QZ (11) | CS2 high to high Z 15 20 20 ns max
TEL1IC CST low to power up 0 0 0 ns min
TEH1ICCL CS1 high to power down 20 25 25 ns max
TGLQV Output enable access time 20 20 25 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 20 25 30 ns min
a0 i NS




HM 65764

’ READ CYCLE nb 1 (notes 10, 11)

TAVAV- }

ADDRESS X

TAVOX. ko
DOUT PREVIOUS DATAVALID ) DATAVALID

READ CYCLE nb 2 (notes 10, 12)

TAVAV-
-@1—_\\ , !——__._
cs2__ f by
TELIQV
— TEH2ZQV
[ L
TELQV———— TGHQZ
| TEHGZ | HIGH
H
DOUT IGH IMPEDANCE |/7 ((( DATAVALID IMPEDANCE

TELQZ-
TELIC - TEHICL —L cc
SUPHY 50% ‘ 50%
CURRENT LBB

Notes :10. Wis HIGH for read cycle. o
11. Device is continuously selected. CSy & OE = VIL and CSz = VIH.
12. Address valid prior to or coincident with CS transition LOW.
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HM 65764

ORDERING INFORMATION

Package Device type Grade Level
HM1 65764 H -5 :R
T Tape and Reel
Service
8 k x 4 High speed -5 : Commercial
static RAM —5+: Commercial with B.I.
0 - Chip form -9 : lndustr!al _
1 - Ceramic 28 pins 300 mils H=25ns - 2+ . m%?asrt;,lal with B.1
1E - Ceramic 28 pins 600 mils K=35ns -8 Mllltary with B.I
3 - Plastic 28 pins 300 mils M=45ns Bl =Bumn-n)
3E - Plastic 28 pins 600 mils N=55ns o
4 - LCC 32 pins
T - SOIC 28 pins
U - SOJ 28 pins
PACKAGE OUTLINE
For the package information, refer to chapter 10.
Package reference : Plastic DIL, 300 mils, 28 pins : 049
Plastic DIL, 600 mils, 28 pins : 050
SOIC DIL, 300 mils, 28 pins : N10
Ceramic, 300 mils, 28 pins : C31
LCC rectangular, 32 pins : L32
BURN-IN SCHEMATICS
NC—vwwn 1 28 ——\VCC
FO—aan— 2 27 {-ose—S1
Fl—aae— 3 26 -ew—S3 :
Fo—aww— 4 25 |-ave—F12 Fo X )C%TS
F3 ~ww— 1 09 91 ! T~
5 24 w1 so 1 | NS
F4 - 6 23 aw-F0 _i06 45 R
F5 w7 22 oS0 st —l_l;—_&:— W
F6 vww— 8 21 o~ F9 s2 | [T O
F7—~w— 9 e 09 91
20 S0 s3_t | L cs2
F8—aw— 10 19 ~w—F16
F13—w— 11 18 —e—Fi5 0 10uS
Fl4—aww— 12 17 W —F14
F15—c»d 13 16 —F13
GND —— 14 15 - —F16
VCC=5V (-0, +0.5) Fn=1/2Fn-1
R =1 KQ per pin S0 to S3 : programmable signals for write / read cycles
FO =50 KHz £ 20 % NC = Not connected

IIIl
fin
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Advance Information

DATA SHEET

September 1989

HM 65779

8Kx9
HIGH SPEED CMOS SRAM

FEATURES

= FAST ACCESS TIME
COMMERCIAL : 35/45/55 ns (max)

= LOW POWER CONSUMPTION
ACTIVE : 850 mW (max)
STANDBY : 125 mW (max)

« 300 MILS WIDTH PACKAGE

= TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

= CAPABLE OF WITHSTANDING GREATER THAN
2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM 65779 is a high speed CMOS static RAM or-
ganized as 8192 x 9 bits. It is manufactured using
MHS's high performance CMOS technology.

Access times as fast as 35 ns are available with maxi-
mum power consumption of only 850 mW.

The HM 65779 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 68 % when the circuit is deselected. Easy memory
expansion is provided by an active low chip select

(CS1), an active high chip select (CS2), an active low
output enable (OE) and three state drivers.

All inputs and outputs of the HM 65779 are TTL com-
patible and operate from a single 5 V supply thus sim-
plifying system design.

The HM-65779 is processed following the test methods
of MIL STD 883C.

The HM 65779 is cache memory application oriented.
It can be used either as cache disk (RAM disk) or cache
memory in the main frame.

PACKAGES LOGIC SYMBOL
Plastic 300 mils, 28 pins, DIL.
Ceramic 300 mils, 28 pins, DIL.
SOIC 300/330 mils and SOJ 300 mils, 28 pins, DIL. v‘;.c
Tape and Reel Service. g: ]
Pinout DIL 28 pins (top view) %—
Tt \ U/ 2spPwc ;: —] — Voo
A5 []2 27w A2 — — 101
A8 13 26 ] Cs2 A3 — — 102
P o 25 g A3 A4 —] —vo3
a3 15 282 A5 —t — Vo4
w a9 e 231 26 —| — zg:
a0 7 22 OF A7 — T o7
anjs 211 A0 8 — ™ o8
A2 []e 20 (] C81 A9 —
100 —]10 19 [ vos AlD —
vo1 1 18 [J vo7 At —
vo2 12 7 ] vos A12 —
vo3 (13 16 [ vos oo
GND 14 15 3 vo4
4-105 MATRA MHS
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HM 65779

BLOCK DIAGRAM

>~ 1100
A Vl\% 471‘11 -
1_I l_. ﬁ I7O1
—= L o= L{} 102
Al —»]
A2 g L_ INPUT BUFFER ® |
A3 —»| = I/
Ad—n § < < _l'_[j 03
A5 —»| O . (73]
AB—=| = N 256 x 32 x9 N & '-_—_l} iro4
A7—1 O ARRAY (7] |
A8 —» T :I T 1105
. I =
1 '\! T 1106
27 COLUMN PP
2 —f— —— || DowN
W 4 DECODER e vor
OF é:)_ b 14 f > 1108
AOA9AT0 A1 A12
PIN NAMES TRUTH TABLE
AO-A13 : Address inputs | CST : Chip Select 1 — —|— | DATA- | DATA-
CS1(CS2|0OE|W MODE
1/00-1/08 : Inputs/Outputs | CS2 : Chip Select 2 IN ouTt ,
VCC : Power OE :Output Enable alx I xlx . . Deselect
GND : Ground W  : Write enable g’ngr%r
L H{L|H Z Valid Read
L H|X]|L Valid Z Write
Output
L H|HIH z z disable
X L | X|X V4 V4 Deselect
L =low - H =high- X =HorL -Z=highimpedance.
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HM 65779

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : — 0.5 Vto + 7.0V Output current into outputs (low) : 20 mA
DC input voltage : —3.0 Vto + 7.0V Electro Static Discharge voltage > 2000 V (MIL STD
DC output voltage in high Z state : —0.5 Vto + 7.0 V 883C method 3015.)

Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE

Commercial (-5) 5V£10 % 0°Cto +70°C

Military (- 2/-8) 5V+10 % -55°Cto + 125°C
RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT

Vce Supply voltage 4.5 5.0 5.5 Vv

Gnd Ground 0.0 0.0 0.0 \'

VIL Input low voltage -3.0 0.0 0.8 \

VIH Input high voltage 2.2 - VCC Vv
CAPACITANCE

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT

Cin (1) Input capacitance - - 5 pF

Cout (1) Output capacitance - - 7 pF

Note: 1. TA=25°C-f=1MHz- Vcc=5.0V, these parameters are not tested.

AC TEST LOADS WAVEFORMS

R1481a R14810

OUTPUT OUTPUT:
o
I INCLUDING I INCLUDING
=JGAND = =-JIGAND =
SCOPE SCOPE
Fig. 1a. Fig. 1b.
. 30V Yro0% {90%
Equivalent to : THEVENIN EQUIVALENT 0%
1670 10%
OUTPUT O————— W) 1,73V GND 5 ng—s |<__ 5ns

Figure 2 : All Input Pulses.
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HM 65779

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
11X (2) Input leakage current -10.0 - 10.0 UA
0z (3) Output leakage current -10.0 - 10.0 pA
10S (3) Output short circuit current - - -300.0 mA
voL (4) Output low voltage - - 0.4 v
VOH (5) Output high voltage 24 - - v
Notes : 2. Gnd < Vin < Vcce, Gnd < Vout < Vee Output disabled.
8. Vee = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vce min, IOL = 8.0 mA.
5. Vec min, IOH =- 4.0 mA.
Consumption for Commercial specification :
577 6577
SYMBOL PARAMETER e | Cna? | O | ORE% | uniT |vaLuE
ICCSB (6) Standby supply current 20 20 20 20 mA max
ICCOP (7) Dynamic operating current 100 100 100 100 mA max
Consurhption for Military (-2) specification :
77
SYMBOL PARAMETER sf(gs A 63779 | uNIT |VALUE
ICCSB (6) Standby supply current 20 20 20 mA max
ICCOP (7) Dynamic operating current 100 100 100 mA max

Notes : 6. CS12VIH, CS2<VIL, a pull-up resistor to Vce on the cs input is required to skeep the device deselected during Vcc power-up otherwise

ICCSB will exceed values given.

7. Vec max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.
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HM 65779

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels :15V
Input rise :5ns Output loading IOL/IOH 1+ 30 pF
WRITE CYCLE : Commercial specification
SYMBOL PARAMETER 6|_5|_757,9 sfggg 637_;9 637_;9 UNIT |VALUE
TAVAV Write cycle time 25 35 45 50 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of 20 30 40 50 ns min
write
TDVWH Data set-up time 15 20 25 30 ns min
TEL1WH CS1 low to write end 20 30 40 50 ns min
TEH2WH CS2 high to write end 20 30 40 50 ns min
TWLQZ (9) | Write low to high Z 13 15 20 25 ns max
TWLWH Write pulse width 20 25 30 35 ns min
TWHAX Address hold from end of 5 5 5 5 ns min
) write
TWHDX Data hold time 0 0 0 0 ns min
TWHQX (8, 9)| Write high to low Z 3 3 3 3 ns min
WRITE CYCLE : Military specification
65779 65779 5779
SYMBOL PARAMETER f(_z M-2 6N-2 UNIT |VALUE
TAVAV Write cycle time 35 45 50 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of 30 40 50 ns min
write
TDVWH Data set-up time 20 25 30 ns min
TEL1WH CST low to write end 30 40 50 ns min
TEH2WH CS2 high to write end 30 40 50 ns min
TWLQZ (9) | Write low to high Z 15 20 25 ns max
TWLWH Write pulse width 25 30 35 ns min
TWHAX Address hold to end of write 5 5 5 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX (8, 9)| Write high to low Z 3 3 3 ns min
Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

9. At any given temperature and voltage condition, TWHQX is less than TWLQZ for all devices. Tese parameters are sampled and not 100 %

tested.
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HM 65779

WRITE CYCLE 1 W CONTROLLED (note 10)

TAVAV-

( X
sk 777777777777,
177

JELIWH
TEH2WH

f R ANNANANNNNNNRNY

TAVWH.
TAVWH ET

TAVWL TWIWH——— WHAX

AW I

~——TOVWH TWH
ON )k DATA-IN VALID 3(
= =~—TWHOX
pout DATA UNDEFINED S‘__HLMPEDANQE:k:

WRITE CYCLE 2 CS1 CONTROLLED (note 10)

cs2”/,

<l

TAVAV- )
Csi \& i{ .
o T
cs2 )( ‘\(
R wrvPra— 1

LAAANRRRRRRRRNRR 77777777

—————TDVWH—————— TWHDX
DIN DATA-IN VALID
DouT DATA UNDEFINED HIGH cE

Note : 10. The internal write of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW fto initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that
terminates the write. _

Data-out is HIGH impedance if OE = VIH.

4-110



HM 65779

READ CYCLE : Commercial specification

6577 65779 | 65779 | 65779 VALUE
SYMBOL PARAMETER o | ORle A el | uniT
TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TEL1QV Chip-select 1 access time 25 35 45 55 ns max
TEH2QV Chip-select 2 access time 25 35 45 55 ns max
TEL1QX CST low to low Z 5 5 5 5 ns min
TEH2QX ‘| CS2 high to low Z 5 5 5 5 ns min
TEH1QZ(10) | CS1 high to high Z 20 20 25 25 ns max
TEL2QZ (10) | CS2 high to high Z 20 20 25 25 ns max
TEL1IC CST low to power up 0 0 0 0 ns min
TEH1ICCL CSH1 high to power down 20 20 25 25 ns max
TGLQV Output enable access time 15 15 20 25 ns max
TGLQX OE low to low Z 3 3 3 3 ns min
TGHQZ OE high to high Z 20 20 25 30 ns max
READ CYCLE : Military specification
77 577 65779
SYMBOL PARAMETER 6o719 oor79 N UNIT |VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TEL1QV Chip-select 1 access time 35 45 55 ns max
TEH2QV Chip-select 2 access time 35 45 55 ns max
TEL1QX CST low to low Z 5 5 5 ns min
TEH2QX CS2 high to low Z 5 5 5 ns min
TEH1QZ(10) | TS1 high to high Z 20 25 25 ns max
TEL2QZ (10) | CS2 high to high Z 20 25 25 ns max
TEL1IC CS1 low to power up 0 0 0 ns min
TEH1ICCL CST high to power down 20 25 25 ns max
TGLQV Output enable access time 20 20 25 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 20 25 30 ns max

Note : 10. TEHQZ and TWLQZ are specified with C1 = 5 pF. Transition is measured + 500 mV from steady state voltage.
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HM 65779

READ CYCLE nb 1 (notes 12, 13)

TAVAV.- ]

ADDRESS *
TAVQV- 1

TAVOX
DOUT  PREVIOUS DATAVALID )(XXXXX* DATAVALID

READ CYCLE nb 2 (note 12,14)

TAVAV-
SR N
cs2__F
TEL1QV
| TEH2QV
TGLQV-
TGLAX—]
HIGH IMPEDANCE /7777
DOuUT —
€ DATA VALID

oc '50% 50%
SUPPLY i
CURRENT IS8

Notes :12. wis high for read cycle.

13. Device jis continuously selected, CSy/OE, =VIL, CSz =VH.
14. Address valide prior to or coincident with CS transition LOW.

=




HM 65779

ORDERING INFORMATION

Package Device type Grade Level
HM1 65779 H -5 :R
Tape and Reel
Service
8 kx 9 high speed -5 : Commercial
static RAM -5+ : Commercial with B.I.
-2 Mil@tary .
1 - Ceramic 28 pins, 300 mils. H=25ns -8 : Military with B.I.
3 - Plastic 28 pins, 300 mils. K =35ns (B.l. = Burn-In)
T - SO 300 mils, 28 pins. M=45ns
TP- SO 330 mils, 28 pins. N=55ns

U - SOJ 300 mils, 28 pins.

BURN-IN SCHEMATICS

" g

F4—R—1 vece
F5—R—2 27—R— Si i i/~ DaTA
F6—R—|3 26{—R— $3 o/ N\ aDD
F7—R—4 25—R— F3 109 9.1 1
F8—R—5 24—R—F2 so ! I TS
F9—R—6 23—R— F1 ' 06 45 !
FI0—R—{7 22—R— S2 st -
F11—R—8 2I—R—FO | 51 as |
Fl2a—R—9 20—R— SO se | L | =
F13—R—]10 19—R— F13 . op |
F14—R—11 18—R— F16 s3 | I cso
FIS—R—]12 17—R—FI5 —-—I, .
F16 —R—|13 16F—R— F14 0 10us
GND 14 15(—R— F13
VCC=+5V (-0, +0.5)
R =1KQ per pin
FO = 50 KHz + 20 %
Fn=1/2Fn-1
S0 to S3 = Programmabile signal for read/write cycles.
4113 ummn“
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HM 65756

32 K x 8 HIGH SPEED CMOS SRAM

FEATURES

» FAST ACCESS TIME

= 300 AND 600 MILS WIDTH PACKAGE

INDUSTRIAL/MILITARY : 45//55 ns (max) « TTL COMPATIBLE INPUTS AND OUTPUTS
. kgﬁ\fg_"VEF‘s&ON‘?vU"T"PT'ON « CAPABLE OF WITHSTANDING GREATER
: mW (Typ) THAN 2000 V ELECTROSTATIC DISCHARGE
STANDBY : 110 mW (Typ) OUTPUT ENABLE
= WIDE TEMPERATURE RANGE : .
b RLopirriradl =« SINGLE 5 VOLT SUPPLY
DESCRIPTION

The HM-65756 is a high speed CMOS static RAM or-
ganised as 32,768 X 8 bits. It is manufactured using
MHS’s high performance CMOS technology.

Access time as fast as 35 ns are available with maxi-
mum power consumption of only 550 mW.

The HM-65756 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 80 % when the circuit is deselected.

PACKAGES

Easy memory expansion is provided by an active low
chip select (CS) an active low output enable (OE), and
three state drivers.

All inputs or outputs of the HM-65756 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65756 is processed following the test methods
of MIL STD 883C.

LOGIC SYMBOL

4-115

Plastic 300 and 600 mils, 28 pins, DIL. Vce
Ceramic 300 and 600 mils, 28 pins, DIL. L
S0O/SOJ 300 and 330 mils, 28 pins, DIL. S
LCC 32 pins. 0E —
Tape and Reel Service. v -
Pinout DIL 28 pins
Al4 Vee A0 — /a0
Al2 v} Al — — 1/01
A7 A2 — - 1/02
26 2:33 A3 — — 1/03
A4 — - 1704
AS A9
AS — — 1,05
Ad ALl a6 — L 1/06
A3 aE
A7 — — 1707
A2 A10 a8
Al s a9 —
A0 1,07 A0 —
1,00 1706 All —
/701 1,05 Al2 —
1/02 1704 Al3 —
GND: 1,03 Al4 — T
GND
MATRA MHS




HM 65756

BLOCK DIAGRAM

R AR
L‘ I—J
N
] 1/
I 1% 0o
A, — INPUT BUFFER o
N — '
N}
Ay —= g % I—. 170z
o - < > 1/0
::_. 3 L:> we%)l(?:;axs :> " g 3
— ARRAY ]
A —= B[] & 1/0,
v ‘L
A9 — I/Us
N !
I—!— —[} 1/06
— POWER
L |CCILUMN DECUDER'— DOWN -[?‘L—- 7
e Ao Au Az Aa Aue
PIN NAMES TRUTH TABLE
A0-A14 :Address inputs | CS : Chip Select TS |OE| W DATA- | DATA- MODE
1/00-1/07 : Inputs/Outputs | OE : Output enable IN ouT
vcc : Power W : Write enable H | X | X z Zz Deselect
GND : Ground L L H Z Valid Read
L X L Valid z Write
Output
L H H z z disable

L = Low, H = High, X = H or L, Z = High Impedance.

g
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HM 65756

ABSOLUTE MAXIMUM RATINGS
Supply voltage to GND potential......—0.5Vto + 7.0 V

DC input voltage........cccoeeveecninueacns -30Vto+7.0V

DC output voltage in high Z state ....—0.5Vto + 7.0 V

Storage temperature ........cccoeueenee —-65°Cto +150°C

Output current into outputs (IoW) .......ccceeveveeueene 20 mA

Electro static discharge voltage .................... 2000 V ( MIL STD 883C method 3015.2)

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE

Military -2 5V+10 % —55°Cto + 125°C
Industrial =9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V+10% 0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC \'
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF

Note : 1.\TA =25"C, f =1 MHz, Vcc = 5.0 V, these parameters are not tested.

AC TEST LOADS AND WAVEFORMS

Rt4810 R1481 2
5V ) .
OUTPUT ﬂ‘go% 90%
30 pF 35250 0% - 10%
Imcwmns -— — £5ns
= JIGAND =
SCOPE
Figure 1a Figure 1b Figure 2

Equivalent to : THEVENIN EQUIVALENT

16702
OUTPUT 0———————0 173V

4-117
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HM 65756

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
1IX (2) | Input leakage current -10.0 - 10.0 WA
10Z (3) | Output leakage current -10.0 - 10.0 pA
10S (3) | Output short circuit current - - —-300.0 mA
VOL (4) | Output low voltage - - 0.4 -V
VOH (5) | Output high voltage 2.4 - - v
Notes : 2. Gnd < Vin < Vce, Gnd < Vout < Vee Output disabled.
3. Vee = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vccmin, IOL = 8.0 mA. .
5. Ve min, IOH == 4.0 mA.
CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION :
5756 65756
SYMBOL PARAMETER 6&?26 sorse N UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 110 110 110 mA max
'CONSUMPT|ON FOR INDUSTRIAL (- 9) AND MILITARY (- 2) SPECIFICATION :
75
sYmBoL PARAMETER poase Sorse UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 mA max
ICCOP  (7) | Dynamic operating current 120 120 mA max
Notes : 6. CS2VIH
7. Vcc max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.



HM 65756

ELECTRICAL CHARACTERISTICS AC PARAMETERS
AC CONDITIONS :

Input pulse levels Gndto 3.0V’ Input timing reference levels 15V
Input rise 5ns Output loading IOL/IOH (see figure 1aand 1b) + 30 pF
WRITE CYCLE : Commercial specification
7 75 65756
SYMBOL PARAMETER 651(-26 6o b UNIT |VALUE
TAVAV Write cycle time 35 45 50 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address Valid to write end 30 40 50 ns min
TDVWH Data set-up time 15 20 25 ns min
TELWH CS low to write end 30 40 50 ns min
TWLQZ  (8)| Write low to high Z 15 20 25 ns max
TWLWH Write pulse width 20 25 30 ns min
TWHAX Address hold from write end 2 2 2 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX  (8)| Write high to low Z 3 3 3 ns min

WRITE CYCLE : Industrial and military specifications

7 65756
SYMBOL PARAMETER s NIEhe UNIT |VALUE
TAVAV Write cycle time 45 50 ns min
TAVWL Address set-up time 0 0 : ns min
TAVWH Address valid to end of 40 50 ns min
write
TDVWH Data set-up time 20 25 ns min
TELWH CS low to write end 40 50 ns min
TWLQZ  (8)| Write low to high Z 20 25 ns max
TWLWH Write pulse width 25 30 ns min
TWHAX Address hold from write end 2 2 ns min
TWHDX Data hold time 0 0 ns min
TWHQX  (8)| Write high to low Z 3 3 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65756

WRITE CYCLE 1 : W controlled (note 9)

f— TAVAV- 1

TELWH

S WY AT/

—— TAVWH W] TWHAX
W ARY
w A\ - - Ao
DIN % DATA-IN VALID ‘—}

=—TWLQZ TWHQX
DOUT DATA UNDEFINED

/" HIGH IMPEDANCE . N\

WRITE CYCLE 2 : CS controlled (note 9)

} TAVAV. |

cs \‘& ¥
i l TAVWH —
s 777777270000/

DIN { DATA-IN VALID i

TWLGZ——\I
DouT DATA UNDEFINED A HIGH IMPEDANCE

Note : 9. The internal write of the memory is defined by the overlap of TS LOW and W LOW to initiate a write and either signal can terminate a write by
going HIGH. The data input setup and hold timing should be referenced to rising edge of the signal that terminates the write.
Data out will be high impedance if OE = VIH.
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HM 65756

READ CYCLE : Commercial specification
\ 65756
SYMBOL PARAMETER o oorae o UNIT |VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address Valid to low Z 3 3 3 ns min
TELQV Chip-select access time 35 45 55 ns max
TELQX CS low to low Z 3 3 3 ns min
TEHQZ CS high to high Z 15 20 20 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 20 25 25 ns max
TGLQV Output enable access time 20 20 25 ns max
TGLAX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 20 25 30 ns max
READ CYCLE : Industrial and Military specifications
SYMBOL PARAMETER ,3,5_’;,5_2 ﬁ?gfg UNIT |VALUE
TAVAV READ cycle time 45 55 ns min
TAVQV Address access time 45 55 ns max
TAVQX Address Valid to low Z 3 3 ns min
TELQV Chip-select access time 45 55 ns max
TELQX- CS low to low Z 5 5 ns min
TEHQZ CS high to high Z 20 20 ns max
TEL1IC CS low to power up 0 0 ns min
TEH1ICCL CS high to power down 25 25 ns max
TGLQV Output enable access time 20 25 ns max
TGLQX OE low to low Z 3 3 ns min
TGHQZ OE high to high Z 25 30 ns min
12 T m




HM 65756

READ CYCLE 1 : (note 10, 11, 12)

TAVAV.

AoRESs_ X
TAVOV |
TAVOX
DOUT  PREVIOUS DATAVALID )M DATAVALID
READ CYCLE 2 : (note 10, 12)
= TAVAV.
—
—\\ 7
TELGQV TEHOZ
HIGH IMPEDANCE IMPEDANCE
773 \
Dout ——HIGH M L DATAVALID )
e < TELIC < TericL ~| !
SUPP ;lﬁso%
CURRENT — 50% S8

Notes : 10. W is high for read cycle. _ _
11. Device is continuously selected, CS = VIL, OE = VIL.
12. Address valid prior or coincident with CS transition low.

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65756 K -5 :R
T L Tape & Reel Service
~32kx 8.high speed -5 :Commercial
static RAM -5+ :Commercial with B.I
-9 :Industrial
0 - Chip form K =35ns -9+ :lIndustrial with B.I
1 - Ceramic 28 pins 300 mils M =45ns -2 :Miitary
1E - Ceramic 28 pins 600 mils N =55ns -8 : Military with B.|
3 - Plastic 28 pins 300 mils
3E - Plastic 28 pins 600 mils
4 -LCC 32 pins . N
T - SOIC 28 pins 300 mils (B : Burn-in)
TP - SOIC 28 pins 330 mils
U -SO0J 28 pins
== 4122
v INHS
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HM 65797

256 K x 1 HIGH SPEED CMOS SRAM

FEATURES

« FAST ACCES TIME » 300 MILS WIDTH PACKAGE
INDUSTRIAL/MILITARY :  35/45/55 ns (max) » TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 25/35/45/55 ns (max) ASYNCHRONOUS

= LOW POWER CONSUMPTION s CAPABLE OF WITHSTANDING GREATER
ACTIVE: 385 mW (Typ) THAN 2000V ELECTROSTATIC DISCHARGE
STANDBY : 100 mW (Typ) SINGLE 5 VOLT SUPPLY

= WIDE TEMPERATURE RANGE :
-55°CTO +125°C

DESCRIPTION

The HM-65797 is a high speed CMOS static RAM or-
ganised as 262, 144 X 1 bit. It is manufactured using
MHS high performance CMOS technology.

Access times as fast as 25ns are available with maxi-
mum power consumption of only 330mW.

The HM-65797 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 67 % when the circuit is deselected.

PACKAGES

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM-65797 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65797 is 100 % processed following the test
methods of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 24 pins, DIL.
Ceramic 300 mils, 24 pins, DIL.
S0O/SOJ 300 and 330 mils, 24 pins, DIL.
Tape and Reel Service
Pinout DIL 24 pins (top view)
Aol  ~ PVcc
Al NA17
A2l HAL6
A3 NA1S
A4 1A14
AS( NA13
A6 NAl2
A7 A1l
A8L 0AL0
Doutll A9
Wi 0 Din
GND ncs

VICC

— Din

—Dout

I
GND

4123
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HM 65797

BLOCK DIAGRAM

e
I J DIN
A3 — INPUT BUFFER
- g
A5 —= x
Als—- [=]
(]
Az —= O o
L =
Ag—= A 1024 x 256 < I~
fo —= = ), ARRAY A w DouT
A —= E ‘2
Aa — a
Ag —
Ay —= {} b—e— CS
L | -
POWER
COLUMN DECODER |_| DOWN I_Co._
FTTTTTT -
As Ag A7 Ag Ag AigAy Az
PIN NAMES TRUTH TABLE
A0-A17 :Address inputs | W  : Write enable CS | W [INPUT/OUTPUTS MODE
Din ' :lInput Vee : Power H | x High Z Deselect/Power
Dout : Output GND : Ground down
cS : Chip Select L H Data Out Read
L L Data In Write

L = Low, H = High, X = H or L, Z = High Impedance.
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HM 65797

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential......—0.5Vto + 7.0 V
DC input voltage........cccceerevennennne. -3.0Vto+7.0V
DC output voltage in high Z state.....—0.5Vto + 7.0 V
Storage temperature..........c.cccoeveennen. —-65°C +150°C

Output current into outputs (low)...
Electro static discharge voltage

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military =2 5V+10 % —55°Cto + 125°C
Industrial =9 5V£10 % —40°C to + 85°C
Commercial (-5) 5V£10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 45 5.0 55 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note : 1. TA=25°C, f = 1 MHz, Vcc = 5.0 V, these parameters are not tested.
AC TEST LOADS AND WAVEFORMS
R1320Q2 R1328Q
5V O AAA— 5 V O AAA,— 30V L
ouTPyT ouTPUT 3 90% Jo%
GND 10% 10%
<R I <QR2 |
Pyl M S - S < e
e 1 i
Figure 1a Figure 1b Figure 2
Equivalent to : THEVENIN EQUIVALENT
1260 167 0
OUTPUT O— AAA, 0190V OUTPUT O————AA———0 173V
Commercial Military




HM 65797

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
1IX (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current —-50.0 - 50.0 DA
10S (3) | Output short circuit current - - —350.0 mA
VoL (4) | Output low voltage - - 0.4 \%
VOH (5) | Output high voltage 2.4 - - v
Notes : 2. Gnd < Vin < Vcc, Gnd < Vout < Vce Output disabled.
3. Vce = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vcc min, IOL = 8.0 mA (military), IOL = 12.0 mA (commercial)
5. Vce min, IOH =—4.0 mA.
CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION :
97 5797 | 6579
SYMBOL PARAMETER ooTar | BT | Cora’ | Ohra’ | uNIT | vALUE
ICCSB ~ (6) | Standby supply current 20 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 70 70 70 70 mA max
CONSUMPTION FOR INDUSTRIAL (- 9) AND MILITARY (-2) SPECIFICATION :
797 797 65
SYMBOL PARAMETER oo T | et | KAty | uNiIT | vALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 80 80 80 mA max

Notes : 6. CS2VIH

7. Vec max, Output current = 0 mA, f = max, Vin = Vee or Gnd.
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HM 65797

ELECTRICAL CHARACTERISTICS AC PARAMETERS
AC CONDITIONS :

Input pulse levels :Gndto 3.0V Input timing reference levels 15V
Input rise :5ns Output loading IOL/IOH (see figure 1aand 1b) : + 30 pF
WRITE CYCLE : Commercial specification
SYMBOL PARAMETER SoTaT | BRTAT | GOTAT | O3TRT | UNIT |VALUE
TAVAV Write cycle time 25 35 45 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to write end 20 30 40 50 ns min
TDVWH Data set-up time 15 20 25 30 ns min
TELWH CS low to write end 25 30 40 50 ns min
TWLQZ  (8)| Write low to high Z 15 20 25 30 ns max
TWLWH Write pulse width 20 25 25 30 ns min
TWHAX Address hold from write end 2 2 2 2 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (8) | Write high to low Z 3 3 3 3 ns min
WRITE CYCLE : Industrial and Military specifications
65797 65797
SYMBOL PARAMETER af_’;ﬁ; ooy noanr | uNIT |VALUE
TAVAV Write cycle time 35 45 55 ns min
f TAVWL Address set-up time 0 0 0 ns min
‘ TAVWH Address valid to end of write 30 40 50 ns min
TDVWH Data set-up time 15 20 25 ns min
TELWH CS low to write end 30 40 50 ns min
, TWLQZ  (8)| Write low to high Z 15 20 25 ns max
I TWLWH Write pulse width 20 25 30 ns min
_TWHAX Address hold to Write end 2 2 2 ns min
TWHDX Data hold time 0 0 0 ns min-
TWHQX  (8)| Write high to low Z 3 3 3 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

él:%;
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HM 65797

WRITE CYCLE 1 : W controlled (note 9)

TAVAV-

ADDRESS :)( b 4
/-’////{ /1117

TAVWL TWIWH—=| TWHAX
R £

— T rR— A UL
DIN )E DATA-IN VALID *

DOUT DATA UNDEFINED

/" HIGH IMPEDANCE . N\

8l
=

gl
z

WRITE CYCLE 2 : CS controlled (note 9)

TAVAV. .
[e3

TAVWL TELIWH

!
TAVWH
fa————TWLWH

IZNANANRRRRRRNAN NI,

DIN * DATA-IN VALID i

' ““mz‘;l
pout DATA UNDEFINED X HIGH IMPEDANCE

Ny

Note : 9. The internal write of the memory is defined by the overlap of CS LOW and W LOW to initiate a write and either signal can terminate a write by
going HIGH. The data input setup and hold timing should be referenced to rising edge of the signal that terminates the write.
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HM 65797

READ CYCLE : Commercial specification

SYMBOL PARAMETER 6oTa7 | eoTaT 537_27 6?]_27 UNIT |VALUE
TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 25 35 45 55 ns max
TELQX CS low to low Z 3 3 3 3 ns min
TEHQZ CS high to high Z 15 20 20 20 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power up 20 25 30 35 ns max

READ CYCLE : Industrial and Military specifications

SYMBOL PARAMETER ﬁf;ﬁ; e flf’glg_z UNIT |{VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TELQV Chip-select access time 35 45 55 ns max
TELQX CS low to low Z 3 3 3 ns min
TEHQZ CS high to high Z 15 20 20 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 25 30 35 ns max
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READ CYCLE 1 : (note 10, 11, 12)

HM 65797

TAVAV-

aopREss ¥

TA

TAVQX v
DOUT PREVIOUS DATA VALID ) - DATAVALID
READ CYCLE 2 : (note 10, 12)
- TAVAV. -
—_—
X p
TELQV- TEHQZ
TELQZ- | HIGH
Dout —|-HIGH NPEDANCE {77777 v IMPEDANCE
we | [<TEC < TEHILL |
SUPPLY o icc
CURRENT — 50%*_ isB.

Notes : 10. W is high for read cycle.

11. Device is continuously selected, CS = VIL, OE = VIL.

12. Address valid prior or coincident with CS transition low.

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65797 H -5 :R
T l__ Tape & Reel Service
256 x 1 .high speed -5 :Commercial
static RAM -5+ : Commercial with B.I

-9 :Industrial

0 - Chip form H =25ns —9+ :Industrial with B.I

1 - Ceramic 24 pins 300 mils K =35ns -2 :Military

3 - Plastic 24 pins 300 mils M =45ns -8 :Military with B.I

T - SOIC 24 pins 300 mils N =55ns

TP - SOIC 24 pins 330 mils .

U -SOJ 24 pins (B.l: Burn In)
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HM 65798

64 K x 4 HIGH SPEED CMOS SRAM

STANDBY : 100 mW (Typ)

= WIDE TEMPERATURE RANGE :
-55°CTO +125°C

FEATURES
« FAST ACCESS TIME « 300 MILS WIDTH PACKAGE
INDUSTRIAL/MILITARY :  35/45/55 ns (max) = TTL COMPATIBLE INPUTS AND OUTPUTS
COMMERCIAL : 25/35/45/55 0S (MaX) . ASYNCHRONOUS
" "-\g‘#sg _PO“QS? C%NSUMPT'ON « CAPABLE OF WITHSTANDING GREATER
: mW (Typ) THAN 2000 V ELECTROSTATIC DISCHARGE

= SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM-65798 is a high speed CMOS static RAM or-
ganisedas 65,536 X 4 bit. Itis manufactured using MHS
high performance CMOS technology.

Access times as fast as 25 ns are available with maxi-
mum power consumption of only 330 mW.

The HM-65798 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 71 % when the circuit is deselected.

PACKAGES

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM-65798 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65798 is 100 % processed following the test
methods of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 24 pins, DIL.

Ceramic 300 mils, 24 pins, DIL.
S0O/S0OJ 300 and 330 mils, 24 pins, DIL.
Tape and Reel Service

Pinout DIL 24 pins (top view)

A0 Vcc
Al Al7
Al Al6
A3 AlS
A4 Al4
AS Al13
A6 Al2
A7 All
A8 Al0
Dout AS
" Din
GND cs

V|CC

a
!

— 1700
— 1701
— 1/02
— 1703

>
>
I T T O I

[
GND
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HM 65798

BLOCK DIAGRAM

L

A —
Aa“—.
Az —=
A4——
AS—-
Ay —
A; —=
AB_.
A9—-—

Ay —=

%Q‘XLALA

S
INPUT BUFFER
N
v 1/0
|2 !
N
o 1024X64X4 Z 1/0;
a ARRAY W | 1
2 2 P 1/0,
2 e
> 1/0,
{} i
1§
- POWER _
| COLUMN DECODER DOWN L__Ct———— 3

RN

AJ All AIE A13 AM AXS

p

PIN NAMES TRUTH TABLE
A0-A15 :Address inputs | W  : Write enable CS | W |INPUT/OUTPUTS MODE
1/00-1/03 : Input/Output Vce : Power H | x High Z Deselect/Power
CS : Chip Select GND : Ground down
L|H Data Out Read
L | L Data In Write

L = Low, H = High, X = H or L, Z = High Impedance.

il

4-132




- HM 65798

ABSOLUTE MAXIMUM RATINGS
Supply voltage to GND potential......—0.5Vto+ 7.0 V

DC input voltage........ceeceeeeeruereeeruanns -3.0Vto+7.0V
CD output voltage in high Z state ....—0.5Vto+ 7.0 V
Storage temperature ............ceueeen. —-65°Cto+150°C
Output current into outputs (IOW) .....cceveverveeeencee 20mA
Electro static discharge voltage............c.eu..... > 2000V (MIL STD 883C method 3015.2)

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 5V+£10% —55°C to + 125°C
Industrial -9 5V10% —40°Cto + 85°C
Commercial (- 5) 5V£10 % 0°Cto +70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 \'
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC Vv
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note : 1. TA =25°C, f = 1 MHz, Vcc = 5.0 V, these parameters are not tested.

AC TEST LOADS AND WAVEFORMS

Rt4810 R1481 2
5V 5V

OUuTPUT OUTPUT 3ov ﬂrgo% 90%
30pF g R2 R2 Fonw - 10%
2550 2550 GND: e
INCLUDING INCLUDING E5ns—= = - sons
= JGAND = —JIGAND =
SCOPE ~ SCOPE

Equivalent to : THEVENIN EQUIVALENT

16700
OUTPUT O=———eeet———0 173V
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HM 65798

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10Z (3) | Output leakage current —-10.0 - 10.0 pA
10S (3) | Output short circuit current - - —-350.0 mA
VOL (4) | Output low voltage - - 0.4 \Y
VOH (5) | Output high voltage 2.4 - - v

Notes : 2. Gnd < Vin < Vcc, Gnd < Vout < Vec Output disabled.
3. Vee =max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vecmin, IOL =8.0 mA.
5. Vccmin, IOH =—4.0 mA.

CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION :

SYMBOL PARAMETER 65795 | 65798 | 65738 | 63738 | UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 80 80 80 mA max

CONSUMPTION FOR INDUSTRIAL (- 9) AND MILITARY (-2) SPECIFICATION :

798 6

SYMBOL PARAMETER ooras | poaas | RO¥9% | UNIT | VALUE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 20 90 90 mA max

Notes : 6. CS2VIH

7. Vcc max, Output current = 0 mA, f = max, Vin = Vec or Gnd.
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HM 65798

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels Gndto 3.0V Input timing reference levels 15V
Input rise 5ns Output loading IOL/IOH (see figure 1aand 1b) + 30 pF

WRITE CYCLE : Commercial specification

6579 65798 | 65798
SYMBOL PARAMETER o738 | BT o738 | 63728 | uNIT |VALUE
TAVAV Write cycle time 25 35 45 55 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to write end 20 30 40 50 ns min
TDVWH Data set-up time 15 20 25 30 ns min
TELWH CS low to write end - 20 30 40 50 ns min
TWLQZ  (8) | Write low to high Z 15 20 25 30 ns max
TWLWH Write pulse width 20 25 25 30 ns min
TWHAX Address hold from write end 2 2 2 2 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (8) | Write high to low Z 3 3 3 3 ns min
WRITE CYCLE : Industrial and Military specifications
7 5798
SYMBOL PARAMETER 6K§9/9_g poooe ff;ffg UNIT | VALUE
TAVAV Write cycle time 35 45 55 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 30 40 50 ns min
TDVWH Data set-up time 15 20 25 ns min
TELWH CS low to write end 30 40 50 ns min
TWLQZ * (8)| Write low to high Z 15 20 25 ns max
TWLWH Write pulse width 20 25 30 ns min
TWHAX Address hold from Write end 2 2 2 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX  (8)| Write high to low Z 3 3 3 ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65798

WRITE CYCLE 1 : W controlled (note 9)

= TAVAV- .
*

SN\ LI
WL TWLWH——] TWHAX
v ; \\\_\_TDVWH / {TWHDX
DIN 'Xv DATA INVALD
[ Twiaz ~—TWHGX
DouT DATA UNDEFINED

/" HIGH IMPEDANCE N

WRITE CYCLE 2 : CS controlled (note 9)

l‘ TAVAV. |
*

TAVWL TELIWH
TAVWH

e E T VEE—

W\\\\\\\\\\\\\.\“-\ I,

TOVWH \TWHDX
DIN * DATA-IN VALID *

TWLQZ
pout DATA UNDEFINED ;,! HIGH IMPEDANCE _

Note : 9. The internal write of the memory is defined by the overlap of CS LOW and W LOW to initiate a write and either signal can terminate a write by
going HIGH. The data input setup and hold timing should be referenced to rising edge of the signal that terminates the write.
Data out will be high impedance if OE = VIH.
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HM 65798

READ CYCLE : Commercial specification

SYMBOL - PARAMETER 60736 | 60738 | 8738 | 63738 | UNIT |VALUE
TAVAV READ cycle time 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns min
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV Chip-select access time 25 35 45 55 ns max
TELQX CS low to low Z 3 3 3 3 ns min
TEHQZ CS high to high Z 15 20 20 20 ‘ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 30 35 ns max

READ CYCLE : Industrial and Military specifications
6579 65798

SYMBOL PARAMETER af_’;ffg g /_g Noars | uNIT |VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns max
TAVQX Address valid to low Z 3 3 3 ns min
TELQV Chip-select access time 35 45 55 ns max
TELQX CS low to low Z 3 3 3 ns min
TEHQZ CS high to high Z 15 20 20 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 25 30 35 ns max

4-137

i



HM 65798

READ CYCLE 1 : (note 10, 11, 12)

TAVAV-

ADDRESS X
TAVQV-
TAVOX
pouTt PREVIOUS DATAVALID DATAVALID
I
READ CYCLE 2 : (note 10, 12)
= TAVAV.
ﬁ
_\ J
TELQV. TEHQZ
HIGH | \ IMP'I.-Z"S::\ICE
HiGH IMPEDANCE V7777777
Dout € DATA VALID
vec < TericL |
SUPPLY

L TELIC
amm__Jm%

s icC
@‘L_'SB

Notes : 10. Wis high for read cycle.

11. Device is continuously selected, CS = VIL, OE = VIL.
12. Address valid prior or coincident with CS transition low.

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65798 H -5 R
T [;_ Tape & Reel Service
64 k x 4 high speed -5 :Commercial
static RAM -5+ : Commercial with B.I

-9 :lIndustrial

0 - Chip form H =25ns -9+ :Industrial with B.I

1 - Ceramic 24 pins 300 mils K =35ns -2 :Miitary

3 - Plastic 24 pins 300 mils M =45ns -8 :Military with B.I

T -SOIC 24 pins 300 mils N =55ns

TP - SOIC 24 pins 330 mils

U -S0J 24 pins (B.I : Burn-In)
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HM 65799

64 K x 4 WITH OE HIGH SPEED CMOS SRAM

FEATURES

« FAST ACCESS TIME
INDUSTRIAL/MILITARY :  35/45/55 ns (max)
COMMERCIAL : 25/35/45/55 ns (max)

= LOW POWER CONSUMPTION
ACTIVE: 385mW (Typ)
STANDBY : 100 mW (Typ)

= WIDE TEMPERATURE RANGE :
-55"CTO +125'C

= 300 MILS WIDTH PACKAGE
= TTL COMPATIBLE INPUTS AND OUTPUTS
= ASYNCHRONOUS

« CAPABLE OF WITHSTANDING GREATER
THAN 2000 V ELECTROSTATIC DISCHARGE

=« OUTPUT ENABLE
« SINGLE5 VOLT SUPPLY

DESCRIPTION

The HM-65799 is a high speed CMOS static RAM or-
ganised as 65,536 X 4 bit. Itis manufactured using MHS
high performance CMOS technology.

Access times as fast as 25 ns are available with maxi-
mum power consumption of only 330 mW.

The HM-65799 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 71 % when the circuit is deselected.

PACKAGES

Easy memory expansion is provided by two active low
chip selects (CS1, CS2), an active low output enable
(OE) and three state drivers.

All inputs and outputs of the HM-65799 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65799 is processed following the test methods
of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 28 pins, DIL.
Ceramic 300 mils, 28 pins, DIL.
S0/S0J 300 and 330 mils, 28 pins, DIL.
Tape and Reel Service
Pinout DIL 28 pins (top view)
NC PVcc
A6 NAS
A7 nA4
A8 DA3
A9 nA2
Al0 pal
All NAO
Al2 INC
A13 ncse
Al4 01,03
Al1S nisaz
Csi n1/01
OE pI,/ao
GND W

Vcc
1

44
L1 11

gz A<

>
>
1 I I

— 1,00
— I/01
— 1/02
— 1,03

GND

MATRA MHS
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HM 65799

BLOCK DIAGRAM

1
N
p!
U
<
5
|INPUT BUFFER |
IS " _L"\, 1/0,
N 8 < ~N I
A —= O 256X64X4 z /0:
A, —= o :> ARRAY w {
b —= > 2 g /0,
A— B &
Ay —=] I {} ’P 170,
: POWER —
| COLUMN DECODER l_ powN | L C___g‘f
CHTTTrT — »7
Ay Ag As A Ay A Ap oF
PIN NAMES TRUTH TABLE
AO-A15 :Address inputs | OE : Output Enable ©si/cs2| W |OE INPUT/ MODE
1/00-1/03 : Input/Output W  : Write enable OUTPUTS
cs1 :Chip select1 | Vec : Power ')"( l)-l( § ;(( High Z Desellggvtcf:ower
CS2 : Chip Select 2 GND : Ground T LRl Daia Ot moad
L L|L[X Data In Write
L|L|H|H High Z Deselect

L = Low, H = High, X = H or L, Z = High Impedance.
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HM 65799

ABSOLUTE MAXIMUM RATINGS
Supply voltage to GND potential......—0.5Vto + 7.0 V
DC input voltage........cceverveereerennens -3.0Vto+7.0V

DC output voltage in high Z state.....—0.5 Vto + 7.0 V
Storage temperature....

Output current into outputs (IOW)..........cccevvueune
Electro static discharge voltage

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military -2 5V+10 % —55°Cto + 125°C
Industrial -9 5V+10 % —40°Cto + 85°C
Commercial (-5) 5V+10 % 0°Cto + 70°C
RECOMMENDED DC OPERATING CONDITIONS
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL Input low voltage -3.0 0.0 0.8 Vv
VIH Input high voltage 2.2 - VCC \'
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (1) | Input capacitance - - 5 pF
Cout (1) | Output capacitance - - 7 pF
Note : 1. TA =25°C, f = 1 MHz, Vcc = 5.0 V, these parameters are not tested.
AC TEST LOADS AND WAVEFORMS
Rt4810 R1481 0
5V 5V ;
ouTPUT OUTRUT sov ﬁQO% X20%
‘ 30 pl R2 R2 10% 10%
2550 2550 GND—
Imcw Imcwumc ° S5ns— j=— | == 508
= JI6 AND —JIGAND —
SCOPE SCOPE
Equivalent to : THEVENIN EQUIVALENT
16701
OUTPUT 173V
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HM 65799

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (2) | Input leakage current -10.0 - 10.0 pA
10z (3) | Output leakage current -10.0 - 10.0 pA
10S (8) | Output short circuit current - - —-350.0 mA
VOL (4) | Output low voltage - - 0.4 \Y
VOH (5) | Output high voltage 2.4 - - \Y

Notes : 2. Gnd < Vin <Vee, Gnd < Vout < Vee Output disabled.
3. Vec = max, Vout = Gnd, duration of the short circuit should not exceed 30 seconds.
Not more than 1 output should be shorted at one time.
4. Vcc min, IOL = 8.0 mA.
5. Vce min, IOH =—4.0 mA.

CONSUMPTION FOR COMMERCIAL (- 5) SPECIFICATION :

65799 | 65799 | 65799 | 65799
SYMBOL PARAMETER e | Ce | S | CReY | uNIT | vALUE
ICCSB (6) | Standby supply current 20 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 80 80 80 80 mA max

CONSUMPTION FOR INDUSTRIAL (- 9) AND MILITARY (-2) SPECIFICATION :

65799 © 65799 65799
SYMBOL PARAMETER o | mona | Rena | uNIT | vaLuE
ICCSB  (6) | Standby supply current 20 20 20 mA max
ICCOP  (7) | Dynamic operating current 90 90 90 mA max

Notes : 6. CS2VIH
7. Vec max, Output current = 0 mA, f = max, Vin = Vcc or Gnd.

4-142



HM 65799

ELECTRICAL CHARACTERISTICS AC PARAMETERS
AC CONDITIONS :

Input pulse levels Gndto 3.0V Input timing reference levels 15V
Input rise 5ns Output loading IOL/IOH (see figure 1aand 1b)  + 30 pF
WRITE CYCLE : Commercial specification
65799 | 65799 | 65799 | 65799
SYMBOL PARAMETER H-5 K-5 M-5 N-5 UNIT |VALUE
TAVAV Write cycle time 20 30 | 40 50 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to write end 20 30 35 40 ns min
TDVWH Data set-up time 10 15 20 25 ns min
TELWH CS1, CS2 low to write end 20 30 35 45 ns min
TWLQZ  (8) | Write low to high Z 10 10 15 20 ns max
TWLWH Write pulse width 20 25 35 45 ns min
TWHAX Address hold from write end 2 2 2 2 ns min
TWHDX Data hold time 0 0 0 0 ns min
TWHQX  (8)| Write high to low Z 3 3 3 3 ns min
WRITE CYCLE : Industrial and Military specifications
799 657 57
SYMBOL - PARAMETER b e SovR | uNIT |VALUE
TAVAV Write cycle time 30 40 50 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 30 35 45 ns min
TDVWH Data set-up time 15 20 25 ns min
TELWH CS1, CS2 low to write end 30 35 45 ns min
TWLQZ  (8)| Write low to high Z 10 15 20 ns max
TWLWH Write pulse width 25 35 45 ns min
TWHAX Address hold from Write end 2 2 2 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX  (8)| Write high to low Z 3 3 3. ns min

Note : 8. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65799

WRITE CYCLE 1 : W controlled (note 9)

¢ : _TAVAV- -

w105 (RS A7777H7TTTIT777
" o TR
W ' \ \\\\ )(

: TDVWH TWHDX
o *  DATA-INVALD j(
' —
DoutT DATA UNDEFINED HIGH IMPEDANCE

WRITE CYCLE 2 : CS controlled (note 9)

TAVAV- '
p—— * *
csi \t\ ¥
ki ITA WH -
e\ 7//777777727/0//

————— TOVWH—————~ TWHDX
DIN *‘ ~ DATA-INVALID

TWLGZ—»\‘
DouT DATA UNDEFINED D, : HIGH IMPEDANCE

Note : 9. The internal write of the memory is defined by the overlap of CS LOW and W LOW to initiate a write and either signal can terminate a write by

going HIGH. The data input setup and hold timing should be referenced to rising edge of the signal that terminates the write.
Data out will be high impedance if OE = VIH.

é
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HM 65799

READ CYCLE : Commercial specification

7
SYMBOL PARAMETER OoraY | ORTa0 | Gora% | 82739 | uNIT |VALUE
TAVAV READ cycle time : 25 35 45 55 ns min
TAVQV Address access time 25 35 45 55 ns min
TAVQX Address valid to low Z 3 3 3 3 ns min
TELQV CS1 and CS2 access time 25 35 45 55 ns max
TELQX CS7 and CS2 low to low Z 3 3 3 3 ns min
TEHQZ CSTandCSZhightohighz| 15 20 20 20 ns max
TGLQV OE access time 15 25 35 40 ns max
TGLQX OE low to low Z 3 3 3 3 ns min
TGHQZ OE high to high Z 15 15 15 15 ns max
TELIC CS low to power up 0 0 0 0 ns min
TEHICL CS high to power down 20 25 30 35 ns max
READ CYCLE : Industrial and Military specifications
SYMBOL PARAMETER %;/9_3 ﬂf;ﬁg gﬁgﬁg UNIT |VALUE
TAVAV READ cycle time 35 45 55 ns min
TAVQV Address access time 35 45 55 ns min
TAVQX Address valid to low Z 3 3 3 ns min
TELQV CS1 and CS2 access time 35 45 55 ns min
TELQX CST and CS2 low to low Z 3 3 3 ns min
TEHQZ CS1 and CS2 high to high Z 20 20 20 ns max
TGLQV Output Enable access time 25 35 40 ns max
TGLQX OE low to low Z 3 3 3 ns min
TGHQZ OE high to high Z 15 15 15 ns max
TELIC CS low to power up 0 0 0 ns min
TEHICL CS high to power down 25 30 35 ns max



HM 65799

READ CYCLE 1 : (note 10, 11, 12)

TAVA'YV \
ADDRESS y
TAVQY
TAVGX
pDour PREVIOUS DATAVALID DATAVALID
1
READ CYCLE 2 : (note 10, 12)
TAVAV —————————————
CS1— —
S3 N\ 7
TELQV TEHQZ,
le— TELQZ —= HIGH
Dout—HIGH IMPEDANCEY' 77 /77 DATA VALID IMPEDANCE
TELIC AR
Vee -TEHICIPI
SUPPLY 50% 567 * Icc
CURRENT TGL'QX ISB
ﬂE—\“— TGLOV —=
)L TGHRZ —=

Notes : 10. Wis high for read cycle.
11. Device is continuously selected, CS1 = =VIL, CS: CS2 =VIL, OE = VIL
12. Address valid prior or coincident with Csi, CSZ transition low.

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65799 H -5 :R
T Tape & Reel Service
64 Kk x 4.high speed - Commercial
static RAM ‘ - 5+ : Commercial with B.|

with OE -9 :lIndustrial
0 - Chip form ' H =25ns -9+ :Industrial with B.I
1 - Ceramic 28 pins 300 mils K =35ns -2 :Military
3 - Plastic 28 pins 300 mils M =45ns -8 :Military with B.I
T -SOIC 28 pins 300 mils N =55ns
TP- SOIC 28 pins 330 mils
U - S0J 28 pins (B.I:Burn In)
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HM 65795

64 K x 4 WITH SEPARATE 1/0
HIGH SPEED CMOS SRAM

FEATURES

=« FAST ACCESS TIME
INDUSTRIAL/MILITARY :  35/45/55 ns (max)
COMMERCIAL : 25/35/45/55 ns (max)
= LOW POWER CONSUMPTION
ACTIVE: 385 mW (typ)
STANDBY : 100 mW (typ)
= WIDE TEMPERATURE RANGE :
-55'CTO +125°C

= 300 MILS WIDTH PACKAGE

= TTL COMPATIBLE INPUTS AND OUTPUTS
» ASYNCHRONOUS

=« CAPABLE OF WITHSTANDING GREATER

THAN 2000 V ELECTROSTATIC DISCHARGE

= SEPARATE INPUTS/OUTPUTS

n SINGLE 5 VOLT SUPPLY

DESCRIPTION

The HM-65795 is a high speed CMOS static RAM or-
ganised as 65,536 x 4 bit. It is manufactured using MHS
high performance CMOS technology.

Access times as fast as 25 ns are available with maxi-
mum power consumption of only 330 mW.

The HM-65795 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 71 % when the circuit is deselected.

PACKAGES

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM-65795 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65795 is processed following the test methods
of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 28 pins, DIL.
Ceramic 300 mils, 28 pins, DIL.
S0/S0J 300 and 330 mils, 28 pins, DIL.
Tape and Reel Service
Pinout DIL 28 pins (top view)
A6 Vcc
A70 AS
A8l A4
A9 A3
Al10( A2
All( Al
Al2( A0
A130 13
Al4[] 12
A1S[ a3
100 o2
110 o1
C3g 0o
GND( "

Vcc
1

a9

A0
Al
A2 —
A3
A4
AS —
A6 —
A7 —
A8 —
A9 —
A10 —
All —
Al2 —
A13 —
Al4 —
A1S —
A16 —
A17 —

~ 10
1
- 12
— 13

— 0o
— o1
— 02
— 03

|
GND
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HM 65796

64 K x 4 WITH SEPARATE I/O HIGH SPEED
CMOS SRAM AND TRANSPARENT WRITE

FEATURES

FAST ACCESS TIME
INDUSTRIAL/MILITARY :  35/45/55 ns (max)
COMMERCIAL : 25/35/45/55 ns (max)
LOW POWER CONSUMPTION

ACTIVE: 385 mW (typ)

STANDBY : 100 mW (typ)

WIDE TEMPERATURE RANGE :
-55'CTO+125C

300 MILS WIDTH PACKAGE

DESC

The HM-65796 is a high speed CMOS static RAM or-
ganised as 65,536 x 4 bit. Itis manufactured using MHS
high performance CMOS technology.

Access times as fast as 25 ns are available with maxi-
mum power consumption of only 330 mW

The HM-65796 features fully static operation requiring
no external clocks or timing strobes. The automatic
power-down feature reduces the power consumption
by 71 % when the circuit is deselected.

PACKAGES

TTL COMPATIBLE INPUTS AND OUTPUTS
ASYNCHRONOUS

= CAPABLE OF WITHSTANDING GREATER
THAN 2000 V ELECTROSTATIC DISCHARGE

= SEPARATE INPUTS/OUTPUTS
TRANSPARENT WRITE
SINGLE 5 V SUPPLY

RIPTION

Easy memory expansion is provided by an active low
chip select (CS) and three state drivers.

All inputs and outputs of the HM-65796 are TTL com-
patible and operate from single 5 V supply thus simpli-
fying system design.

The HM-65796 is processed following the test methods
of MIL STD 883C.

LOGIC SYMBOL

Plastic 300 mils, 28 pins, DIL. an:c
Ceramic 300 mils, 28 pins, DIL.
S0O/S0OJ 300 and 330 mils, 28 pins, DIL. &S+
Tape and Reel Service Vo
Pinout DIL 28 pins (top view) A? - o
Al - L
A6 Vecc A2 — 12
A7 DAS A3 — — 13
A8 pA4 pel
A9 nA3 e |
Al0 A2 A7 —
All nAl A8 — - oo
Al2 nA0 o -2
Al3 i3 Al — L 03
Al4 ni2 A12 —
AlS po3 A13 —
10 paz ::;:
n no1 Al6 -
C3 poo A17 — ,
GND pw GND
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MM10E422/MM100E422

256 x 4 ECL
STATIC RAM

FEATURES

s 256 X 4 BITS ORGANIZATION
=« ULTRA HIGH SPEED/STANDARD POWER
-taan=3ns,taes=2ns
-leEe =220 mA
=« LOW POWER VERSION
-taa=5ns
-lge =150 mA

= BOTH 10 KH/10 K AND 100 K COMPATIBLE I/O
VERSIONS

= ON CHIP VOLTAGE COMPENSATION FOR IM-
PROVED NOISE MARGIN

= OPEN EMITTER OUTPUT FOR EASE OF MEMO-
RY EXPANSION

» INDUSTRY STANDARD PINOUT

DESCRIPTION

The MHS MM10E422 and MM100E422 are 256 x 4
ECL RAMs designed for scratch pad, control and Buffer
Storage applications. These RAMs are developed by
Aspen Semiconductor Corporation. Both parts are fully
decoded random access memories organized as 256
words by 4 bits. The CY10E422 is 10 KH/10 K compa-
tible. The MM100E422 is 100 K compatible.

The four independent active LOW block select (B)in-
puts control memory selection and allow for memory ex-

pansion and reconfiguration. The read and write oper-
ations are controlled by the state of the active LOW
write enable (W) input. With W and B x LOW, the corre-
sponding data at Dx is written into the addressed loca-
tion. To read, W is held HIGH, while B is held LOW.
Open emitter outputs allow for wired-OR connection to
expand or reconfigure the memory.

PIN CONFIGURATIONS
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MM10E422/100E422

LOGIC BLOCK DIAGRAM

As A Ay
COLUMN DECODER/DRIVER
I
Au_" o lL I JL T @ I iL TRUTH TABLE
s | | | INPUTS outputs[
A & | | | By | W [ Dy | G
14 .
| W H X X L Disabled
A g = MEMIIZIRY CEILL ARII‘\’AY L L H L Write "H"
pN— I | | | L L L L Write "L"
3 N | | | L H X Out Read
a
Ay—e @ | @ | jt |
Read/ ' Reoad/ I Read/ I Read/
WV—= write | write | write | write
Circuitry |Circuitry|Circuitry|Circuitry
AN S Amd S S| S
SELECTION GUIDE
10E422-3 10E422-5 10E422-7
. ' 100E422-3 100E422-5 100E422-7
Maximum Access Time (ns) 3 5 7
lee Max. (mA) Commercial 220 220
"L" (Low Power) 150 150

MAXIMUM RATINGS

Above which the useful life may be impaired. Exposure
to absolute maximum rated conditions for extended
periods may affect device reliability. For user gui-
delines, not tested.)

Storage Temperature .........ccccceuene. —-65°Cto+150°C
Ambient Temperature with '

Power Applied ........cccovveninenncnnee -55°Cto+125°C
Supply Voltage VEE to Vce ovevereeeenenee -70t0+05V
Input VOtage ......ccoevveveverreveneneeceriennnne Veeto+0.5V
OUIPUL CUITBNL....cevverereecereeeesiseeeesse s eeeenene. 5O MA

" OPERATING RANGE referenced to Vcc

“AMBIENT
RANGE | /O |rempeRATURE| VEE
Commercial 10KH/ o o -52V
(Standard, "Ly | 10k | FCOTEC | 5o
Commercial > o —45V
(Standard, ") | 100K | O°C1085°C |, 53y

i
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ELECTRICAL CHARACTERISTICS

MM10E422/100E422

PARAMETERS | DESCRIPTION | TEST CONDITIONS [TEMPERATURE()| MIN. | MAX. [UNIT
Vou Output HIGH 10E@ R, =50 Qto—2V [Ta=0°C —-1000| —840 | mV
Voltage Vee =-52V Ta = + 25°C —-960 | —810 | mV
Vin = Vi Max. or Vy Min.[3 "7 250 —900 | —735 | mV
100K R =50 Qto—-2V
Vee =—45V Ta =0°Cto 85°C -1025| —880 | mV
Vin = Viy Max. or V. Min.
Voo Output LOW 10ER,_=50Qto—2V |Ta=0°C -1870 |- 1665| mV
Voltage Veg =—5.2V Ta = +25°C —1850 |- 1650 | mV
Vin =Vin Max. or Vi Min.[3 "7 250 —1830 |- 1625| mV
100K R =50 Qto-2V .
Vege =—45V Ta =0°Cto 85°C -1810|-1620| mV
Vin = Vi Max. or V. Min.
Vi Input HIGH Ta =0°C —-1170| —840 | mV
Voltage o _sav Ta=+25C —1130] =810 | mv
Ta=+75C —1070| —720 | mV
100K Vgg =—45V Ta =0°Cto 85°C —-1165| —880 | mV
Vi Input LOW Ta =0°C —1950 |- 1480 | mv
Voltage JIOE 5oV Ta=+25°C —1950 |- 1480 | mV
EE =— 9.
Ta=+75C —1950 |- 1450 mV
100K Vgg =—-45V Ta =0°Cto 85°C —1810 |- 1475| mV
i QE#L:L'GH Viy = Vi Max. 220 | pA
I input LOW Vi = V. Min. Binputs 05 | 170 | pA
Current All other inputs —50 uA
lee Supply Current Commercial "L" (Low Power) —-150 | mA
gﬁltlggfsuzspgg)d Commercial Standard —220 | mA
Notes : 1. Commercial grade is specified as ambient Temperature with transverse air flow greater than 500 linear feet per minute.
2. 10E specifications support both 10 K and 10 KH compatibility.
CAPACITANCE @
PARAMETERS DESCRIPTION MIN. TYP. MAX. UNIT
Cw Input Capacitance 4 10 pF
Cout Output Capacitance 6 12 pF

Notes : 3. Tested initially and after any design or process changes that may affect these parameters.

TV




MM10E422/100E422

AC TEST LOADS AND WAVEFORMS (% 8 7, 8 9, 10)

Vec INPUT
Vin
INPUT o—C———— 0O Dayr
RTFC
Vee Ll Mo
-2.0v
u‘mprI Vee

Figure 1. Figure 2.

Notes : 5. Vi = Vi Min., Vi1 = Vin Max. on 10E version.
6. ViL=—1.7V,Vin=-0.9V on 100 K version.

Notes : 8. Allcoaxialcables should be 50 Q with equal lengths. The de-
lay of the coaxial cables should be "nulled" out of the meas-

7. Ru=50%Q, C <5 pF (3 ns grade) or < 30 pF (5, 7 ns grade) urement.
(includes fixture and stray capacitance). 9. t=t=0.7ns.
10. Alltiming measurements are made from the 50 % point of all
waveforms.
SWITCHING CHARACTERISTICS Over Operating Range
10E422-3 10E422-5 10E422-7
PARAMETERS DESCRIPTION 100E422-3 | 100E422-5 | 100E422-7 | yNIT
Min. | Max. [ Min. | Max. | Min. | Max.
tass Block Select to Output Delay 2.0 3.0 4.0 ns
tres Block Select Recovery 2.0 3.0 4.0 ns
taa Address Access Time 3.0 5.0 7.0 ns
tw Write Pulse Width 3.0 3.0 5.0 ns
twsp Data Setup to Write 0.5 1.0 1.0 ns
twHD Data Hold to Write 0.5 1.0 1.0 ns
twsa Address Setup/Write 0.5 1.0 1.0 ns
twHaA Address Hold/Write 0.5 1.0 1.0 ns
twsss Block Select Setup/Write 0.5 1.0 1.0 ns
twHes Block Select Hold/Write 0.5 1.0 1.0 ns
tws Write Disable 2.0 3.0 4.0 ns
twr Write Recovery 35 6.0 8.0 ns
t, Output Rise Time 0.7 1.5 0.7 25 1.0 25 ns
t; Output Fall Time 0.7 1.5 0.7 25 1.0 25 ns
i NS o



MM10E422/100E422

SWITCHING WAVEFORMS

S50%
ﬁ‘tm

te

ADDRESS >’<
Q + |

Read Mode

B 50'/_5\ j‘ S0%
ADDRESS 507K 50K

D 507, 50%'(

l=twHo
v K0z S0
'tvgn - t\.IHA
Lwsa tw Twhss
Q j<
twsss },/_
—tus twr i
Write Mode
57 vl m



MM10E422/100E422

ORDERING INFORMATION

MM 10E422 L - 5 D I
' Temperature : Blank = commercial
PREFIX | = Industrial
DEVICE Package D = cerdip
10E422(1"
100E422 Speed (ns)

Blank = Standard
L = Low Power

Note : 11. 10E specifications support both 10 K and 10 KH compatibility.

PACKAGE DIAGRAMS
24 LEAD (400 MIL) CERDIP

—ef}=—-0.005 MIN. PINI
F e T i T ol T ol WO ol T e T ol M e Y ol B |
0.360
0.405
V7 RS
]__o.oas
0.045
0.140
1150 g.138 0390
1210 0175 =0.420
¥R | =
210 y T 1 0
0.125 ' 0.008 15°
0.201 0.015 0.012
%%‘-‘6-5 —oll~ 0.060 0.420
0.110 0.020
INCH Dimension
5-8
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MM10E474/MM100E474

DATA SHEET

1024 x 4 ECL
STATIC RAM

FEATURES

= 1024 x 4 BITS ORGANIZATION

s ULTRA HIGH SPEED/STANDARD POWER
-taa=3ns,tacs=2ns
-lee =275 mA

» LOW POWER VERSION
-taa=5ns
-lge =190 mA

BOTH 10 KH/10 K AND 100 K COMPATIBLE I/O

VERSIONS

s« ON CHIP VOLTAGE COMPENSATION FOR IM-
PROVED NOISE MARGIN

=« OPEN EMITTER OUTPUT FOR EASE OF MEMO-
RY EXPANSION

= INDUSTRY STANDARD PINOUT

DESCRIPTION

The MHS MM10E474 and MM100E474 are 1 Kx 4 ECL
RAMs designed for scratch pad, control and buffer stor-
age applications. These RAMs are developed by Aspen
Semiconductor Corporation. Both parts are fully de-
coded random access memories organized as 1024
words by 4 bits. The MM10E474 is 10 KH/10 K compa-
tible. The MM100E474 is 100 K compatible.

The active LOW chip select (S) input controls memory
selection and allows for memory expansion. The read

and write operations are controlled by the state of the
active LOW write enable (W) input. With W and S LOW,
the data at D(1-4) is written into the addressed location.
To read W is held HIGH, while S is held LOW. Open
emitter outputs allow for wired-OR connection to ex-
pand the memory.

PIN CONFIGURATIONS

5-9
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MM10E474/100E474

LOGIC BLOCK DIAGRAM

A A A A
[’ I Je J3 TRUTH TABLE
INPUT OUTPUT
— — MODE
S w D Q o
COLUMN DECODER/DRIVER H X X L Disabled
T L L H L Write "H"
L L L L Write "L"
y lﬁ R ﬂ] L | H | x Dour Read
4 o I I I H = High Voltage Level.
W} ) | [ | L = Low Voltage Level.
As—= 2 X = Don't Care.
& | [ |
Ae—= & | |
= MEMORY CELL ARRAY
[}
= I | I
Ae— >
=] I | |
Ag—=] o L I l
I
[ T | _| —
SA/WAISA/WAISA/WAISA/ WA S
| I | W
De1-a»
SELECTION GUIDE
10E474-3 10E474-5 10E474-7
100E474-3 100E474-5 100E474-7
Maximum Access Time (ns) 3 7
lee Max. (mA) Commercial -275 - 275
BE T "L —190 —190

MAXIMUM RATINGS
(Above which the useful life may be impaired. Exposure

OPERATING RANGE referenced to Vcc

to absolute maximum rated conditions for extended RANGE /0 TEIGP”'EBF:E\"‘:'LRE Vee

periods may affect device reliability. For user gui- -

delines, not tested.) Commercial | 10KH/ o oG -52V
(Standard, "L} | 10k | O7C©75 £59%

Storage Temperature ..................... —65°Cto+150°C G - I ‘4 5V

Ambient Temperature with ommercial | 100K | o°Cto8s°C |-

N T D —55'Cto+125°C (Standard, L") £03V

Supply Voltage VEe to V6 -.ovverneennnne. -7.0t0+05V

Input Voltage .......ccceveeiniecernenrneieeneen VEEto+0.5V

Output CUIrent......cccecerereiercrere e -50 mA

== 510
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ELECTRICAL CHARACTERISTICS

MM10E474/100E474

PARAMETERS | DESCRIPTION | TEST CONDITIONS [TEMPERATURE() | MIN. | MAX. |UNIT
Vou Output HIGH 10E@ R =50 Qto—2V |Ta=0°C —1000| -840 | mV
Voltage Vee =—5.2V Ta = + 25°C -960 | —810 | mV
Vin = Vig Max. or Vy Min.[7 "7 7500 —900 | =735 | mv
100K R =50Qt0o—-2V .
Vege =—45V Ta =0°Cto 85°C -1025( —880 | mV
V|N =V Max. or Vi Min.
VoL Output LOW 10ER, =50Qto—-2V |Ta=0°C —-1870(—-1665| mV
Voltage Veg=-52V Ta=+25°C —1850|-1650| mV
Vin = Vin Max. or Vi Min.[3- " 2500 —1830|—1625| mv
100K R . =50Qto-2V
Vee =—45V Tp =0°Cto 85°C -1810|-1620| mV
. Viny = Vig Max. or V. Min.
Vi Input HIGH Ta=0°C —-1170| —840 | mV
Voltage o _sav Tp=+25°C —1130] 810 | mv
Ta =+75°C -1070|( -720 | mV
100K Vgg =45V Ta =0°Cto 85°C —-1165| —880 | mV
Vi Input LOW Voltage Ta=0°C —1950|-1480| mV
WE 52V Ta=+25°C —1950 |~ 1475 | mV
EE =—9.
Ta =+ 75°C —1950 (- 1450 | mV
100K Vgg =—45V Ta =0°Cto 85°C —1810(—-1475| mV
i Dput HIGH Vin = Vin Max. 220 | pA
I Input LOW Current|\; v/, Min. S inputs 05 | 170 | pA
All other inputs -50 UA
lee Supply Current Commercial "L" (Low Power) -190 mA
o e | Commercial Standard 275 mA
Notes : 1. Commercial grade is specified as ambient Temperature with transverse air flow greater than 500 linear feet per minute.
2. 10E specifications support both 10 K and 10 KH compatibility.
CAPACITANCE @
PARAMETERS DESCRIPTION MIN. TYP. MAX. UNIT
Cin Input Pin Capacitance 4 10 pF
CouTt Output Pin Capacitance 6 12 pF
Notes : 3. Tested initially and after any design or process changes that may affect these parameters.




MM10E474/100E474

AC TEST LOADS AND WAVEFORMS (% 6: 7, 8, 9, 10)

Vec INPUT
Vi
INPUT o~ O Dour
RTC
Vee Ll Vic
-2.0v t
o.omrI Vee
Figure 1. Figure 2.
Notes : 5. Vi=Vi Min,, Vin = Vin Max. on 10E version. Notes : 8. Allcoaxial cables should be 50 Q with equal lengths. The de-
6. VL==1.7V, Viy=-0.9 V on 100 K version. lay of the coaxial cables should be "nulled" out of the meas-
7. Ru=509Q, C <5 pF (3 ns grade) or < 30 pF (5, 7 ns grade) urement.
(includes fixture and stray capacitance). 9. t.=t;=0.7ns.

10. Alltiming measurements are made from the 50 % point of all

SWITCHING CHARACTERISTICS Over Operating Range

10E474-3 10E474-5 10E474-7
PARAMETERS DESCRIPTION 100E474-3 | 100E474-5 | 100E474-7 | yNIT
Min. | Max. | Min. | Max. | Min. | Max.

tac Input to Output Delay 2.0 0.5 3.0 0.5 5.0 ns
tre Chip Select Recovery 2.0 0.5 3.0 0.5 5.0 ns
tan Address Access Time 3.0 1.2 5.0 1.2 7.0 ns
tww Write Pulse Width 3.0 5.0 5.0 ns
tsp Data Setup to Write 0.5 0.0 0.0 ns
tho Data Hold to Write 0.5 0.0 1.0 ns
tsa Address Setup/Write 0.5 0.0 1.0 ns
tHa Address Hold/Write 0.5 0.0 1.0 ns
tsc Chip Select Setup/Write 0.5 0.0 0.0 ns
the Chip Select Hold/Write 0.5 0.0 1.0 ns
tws Write Disable 2.0 0.3 3.0 0.3 6.5 ns
twr Write Recovery 3.5 0.5 5.0 0.5 7.0 ns

t Output Rise Time 0.35 1.5 0.35 25 1.0 2.5 ns

t; Ooutput Fall Time 0.35 1.5 0.35 25 |-1.0 25 ns
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MM10E474/100E474

SWITCHING WAVEFORMS

T 50%
Tac Tre
) o7
a 20%
t, te
ADDRESS >‘<
| £ |
; X
Read Mode
5 S Y rom—
507K V; S0%
ADDRESS 507K s
D 507, 50%'{
"'tvuu
W \ng'/_ 50-/ij
tsp— Tha
SA 'tvw tHc
0
tsc j\ _jf
—tus —twr
Write Mode
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NORMALIZED IEE

NORMALIZED tpp

NORMALIZED SUPPLY VOLTAGE
vs. SUPPLY CURRENT

MM10E474/100E474

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE

1.2 1.1
1.1 w 1.0
’ 0.9
0.9 =7 N
-
08 g o8
) xx
0.7 S o7
40 45 50 55 6.0 —-55 25 125
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
NORMALIZED ACCESS TIME NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE vs. SUPPLY VOLTAGE
1.3 1.2
1.2 1.1
1.1 S 1.0 =
1.0 & 0.9
-J
0.9 < o8
@
0.8 S 07
—-55 25 125 40 45 50 55 6.0

AMBIENT TEMPERATURE (°C)

SUPPLY VOLTAGE (V)

NORMALIZED tAA
o -
©o O

NORMALIZED ACCESS TIME

vs. SUPPLY VOLTAGE

1.2

—_
—_

o
o0

4.0

SUPPLY VOLTAGE (V)

4.5

5.0

5.5

6.0

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

1.1

o

©
©

o
o0

NORMALIZED g

o
N

-55

25

125

AMBIENT TEMPERATURE (°C)

NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE
1.2 1.3
1.2
__; 1.1 ‘§ o
o 1.0 a
N N 1.0 ~
3 09 =z
< = 09
X 0.8 o
S Z 0.8
40 45 50 55 6.0 -55 25 125
SUPPLY VOLTAGE (V) - AMBIENT TEMPERATURE (°C)
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MM10E474/100E474

ORDERING INFORMATION

MM 10E474 L - 5 D |
Temperature : Blank = commercial
PREFIX | = Industrial
DEVICE(ﬂ) Package D = cerdip
10E474
100E474 Speed (ns)
Blank = Standard
L = Low Power

Note : 11. 10E specifications support both 10 K and 10 KH compatibility.

PACKAGE DIAGRAMS
24 LEAD (400 MIL) CERDIP

_.L‘o.oos MIN, /PI'\”
e TN s RN e RO sl Bl Y N ol WY e O ol Y o I
0.360
0.405
~0.045
0.140
1150 0.140 0.390
1.210 0175 ~0.420 "]
0155 I | ||
0210y T i i 0
0.125 T e 0.008 ‘-\ 15°
0.200 0.015 0.012
‘3]—([’]4—2 o]~ 0.060 0.420
0.090 0.015 0.490
0.110 0.020
INCH Dimension

-.-=-|l‘l'
=
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DATA SHEET HM 65162

2kx8
VERY LOW POWER CMOS SRAM

FEATURES
= ACCESS TIME » 600 MILS WIDTH PACKAGE
MILITARY/INDUSTRIAL : 70/85 ns (max) » TTL COMPATIBLE INPUTS AND OUTPUTS

COMMERCIAL : 55/70 ns (max)

= ASYNCHRONOUS
= VERY LOW POWER CONSUMPTION

X « SINGLE 5 VOLT SUPPLY

iy {:}’5,3\,2?2_3‘3,6‘@}0) « EQUAL CYCLE AND ACCESS TIME

DATA RETENTION : 0.8 uW (typ) = GATED INPUTS : NO PULL-UP/DOWN
=« WIDE TEMPERATURE RANGE : - 55 TO + 125°C RESISTORS ARE REQUIRED

DESCRIPTION

The HM 65162 is a very low power CMOS static RAM Easy memory expansion is provided by an active low
organized as 2048 x 8 bits. It is manufactured using the chip select (CS), an active low output enable (OE) and
MHS high performance CMOS technology. three state drivers.
The HM 65162 is a "Pure CMOS SRAM" utilising an All inputs and outputs of the HM-65162 are TTL com-
array of six transistor (6T) memory cells permitting the patible and operate from single 5 V supply thus simpli-
lowest possible standby supply current (typical value = fying system design.
0.1 pa) over the full temperature range. The high sta- The HM-65162 is processed following the test methods

bility of the 6T cell provides excellent protection against of MIL STD 883C.
soft errors due to noise.

Plastic 600 mils, 24 pins, DIL. LCC, 32 pins. vee
Ceramic 600 mils, 24 pins, DIL. |
Pinout DIL 24 pins (top view) Pinout LCC 32 pins (top view) &—vf ]
OE
. — 100
AT 1 U 241 vee A0 — — 1101
As ]2 23f1A8 ﬁ; ] : :;gg
A5 []3 22:&) AS )Y S LAS A3 — - /104
A4 21w ASY A9 A4 ] - 1105
ms 20 CE ME NC A5 — - 106
a2 {6 193 A10 AL w A6 — — 1107
=i 18fcs 2L % A7 —
a0 s = ok 3ee’ A8 —
10 .9 16 [ vos NCY: “Juor A9 —
o1 .10 15[ vos vooy: tuoe A10 —
vo2 . 11 14 woe T
GND []12 133 vo3 GND
63 ' MATRA MHS
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HM 65162

BLOCK DIAGRAM

M
h2 rRow | 7
M — ADD- ROWL | 128x128
AG—
N> 7]
10F8
COLUMNDECODER —i8 oo
_1 THRU
INPUT/OUTPUT(X 8) o7
= > atA 4Y&
COLUMM
OF D—H[) ADDRESS BUFFER
)
[ [
A0 A8 A9 A10
PIN NAMES TRUTH TABLE
A0-A10 : Address inputs | CS : Chip Select CS|OE| W | DATA-IN |DATA-OUT| MODE
1/00-1/07 : Input/Output OE : Output Enable HIX]|X z z Deselect
Vce : Power W  : Write enable L|L|H Z Valid Read
GND : Ground L|H|L Valid Z Write
L|L|L Valid z Write

L=

low, H = high, X = H or L, Z = high impedance.

|
il
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ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0V
Input or Output voltage applied : (Gnd —0.3 V) to (Vcc + 0.3 V)
Storage temperature : — 65°C to + 150°C

OPERATING RANGE

HM 65162

OPERATING VOLTAGE

OPERATING TEMPERATURE

Military -2 Vee =10 % —55°Cto + 125°C
Industrial -9) Vee £10 % —40°Cto + 85°C
Commercial (- 5) Vec £10 % —0°Cto +70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Ve Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 \'
VIL (1) | Input low voltage -0.3 0.0 0.8 v
VIH Input high voltage 2.2 — Vee + 0.3V Vv
Note : 1. VIL min = - 0.3 V or — 1.0 V pulse width 50 ns.
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 5 pF
Cout (2) | Output capacitance - - 7 pF

Note : 2. TA = 25°C, f =1 MHz, Vcc = 5.0 V, these parameters are not 100% tested.

6-5
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HM 65162

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (3) | Input leakage current -1.0 - 1.0 pA
102 (3) | Output leakage current -1.0 - 1.0 VA
VOL (4) | Output low voltage - - 0.4 \
VOH (4) | Output high voltage 2.4 - - \Y
Notes : 3. Gnd < VIN < Vcc, Gnd < Vout < Vee Output disabled.
4. Veemin, IOL =4.0mA, IOH = - 1.0mA.
Consumption for Commercial specification (- 5) :

SYMBOL PARAMETER 60152 65102 83162 | uNIT | vALUE
ICCSB  (5) | Standby supply current 2.0 2.0 2.0 mA max
ICCSB1  (6) | Standby supply current 1.0 1.0 100.0 pA max
ICC (7) | Operating supply current 70.0 70.0 70.0 mA max
ICCOP  (8) | Operating supply current 70.0 70.0 70.0 mA max

Consumption for Industrial specification (- 9) :

SYMBOL PARAMETER 6531_32 65102 62192 | uNIT | vALUE
ICCSB  (5) | Standby supply current 3.0 3.0 3.0 mA max
ICCSB1 (6) | Standby supply current 5.0 5.0 100.0 pA max
ICC (7) | Operating supply current 70.0 70.0 70.0 mA max
ICCOP  (8) | Operating supply current 70.0 70.0 70.0 mA max

Consumption for Military specification (- 2) :

SYMBOL PARAMETER 65152 85162 83152 | uNIT | VALUE
ICCSB  (5) | Standby supply current 5.0 5.0 5.0 mA max
ICCSB1  (6) | Standby supply current 50.0 50.0 500.0 pA max
ICC (7) | Operating supply current 70.0 70.0 70.0 mA max
ICCOP  (8) | Operating supply current 70.0 70.0 70.0 mA max

Notes : 5. CS >VIH.
6.

8.

CS 2Veec-0.3V,lout=0mA..
7. CS < VIL, lout=0maA, Vin = Gnd/Vcc.
Vee max, lout =0 mA, f = 1 MHz and 5 mA/MHz, Vin = Gnd/Vcc.

s
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HM 65162
DATA RETENTION MODE

MHS CMOS RAM's are designed with battery backup RAM outputs high impedance, minimizing power
in mind. Data retention voltage and supply current are dissipation.
guaranteed over temperature. The following rules in- 3. CS and OE must be kept between Vce + 0.3 V and

sure data retention :

70% of Vcc during the power up and power down

1. Chip select '(QS) must be held high during data transitions.
retention ; within Vcc to Vee + 0.3 V. 4. The RAM can begin operation > 55 ns after Vcc
2. Output Enable (OE) should be held high to keep the reaches the minimum operating voltage (4.5 V).
TIMING
DATA RETENTION
MODE |
vee 2 VeR=2% ;]u;av
I«—tcon—» 4—-‘R—>|
— VDR
| A~ S 4
S LLLLLIA Vi RN NNNNNNNN

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TY'?QC):A'- MAXIMUM | UNIT
VCCDR Vcc for data retention 2.0 - - Y
TCDR Chip deselect to data 0.0 - - ns
retention time
TR Operation recovery time TAVAV (10) - - ns
ICCDR1 (11)| Data retention current
2.0 V : HM-65162(B)-5 - 0.1 1.0 A
HM-65162(B)-9 - 0.1 3.0 pA
HM-65162(B)-2 - - 0.1 20.0 pA
HM-65162C-5 - 0.1 30.0 A
HM-65162C-9 - 0.1 30.0 UA
HM-65162C-2 - 0.1 200.0 HA
ICCDR2 (11)| Data retention current
3.0V : HM-65162(B)-5 - 0.3 1.0 pA
HM-65162(B)-9 - 0.3 3.0 pA
HM-65162(B)-2 - 0.3 30.0 BA
HM-65162C-5 - 0.3 50.0 HA
HM-65162C-9 - 0.3 50.0 pA
HM-65162C-2 - 0.3 300.0 LA

Notes : 9. TA=25°C.
10. TAVAV = Read cycle time.
11. CS =Vece, Vin = Gnd/Vec, this parameter is only tested to Vec =2 V.
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HM 65162

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0 V Input timing reference levels :1.5V
Input rise :5ns Output load :1 TTL gate + 100 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER 65152 65162 03192 | uNIT |VALUE
TAVAV Write cycle time 55 70 70 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 45 50 50 ns min
TDVWH Data set-up time 25 30 30 ns min
TELWH CS low to write end 40 45 45 ns min
TWLQZ  (12)[ Write low to high Z 35 40 40 ns max
TWLWH Write pulse width 35 40 40 ns min
TWHAX Address hold to end of write 10 10 10 ns min
TWHDX Data hold time 10 10 10 ns min
TWHQX  (12)[ Write high to low Z 0 0 0 ns min

WRITE CYCLE : Industrial and Military specification

2 1
SYMBOL PARAMETER S ool 2 | UNIT |VALUE
TAVAV Write cycle time 70 85 85 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 50 65 65 ns min
TDVWH Data set-up time 30 30 30 ns min
TELWH CS low to write end 45 55 55 ns min
TWLQZ  (12)| Write low to high Z 40 50 50 ns max
TWLWH Write pulse width 40 55 55 ns min
TWHAX Address hold to end of write 10 10 10 ns min
TWHDX Data hold time 10 10 10 ns min
TWHQX  (12)| Write high to low Z 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.

Elp
‘élllll
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HM 65162

WRITE CYCLE 1 (W CONTROLLED) (note 13)

TAVAV-

AN L7777 77777777

TAVWH

TVWL——— [ TWIWH——] TWHAX

w EANNS X
P TWHDX .
DIN I{’ DATA-IN VALID *
i~ TWHOX :
pour DATA UNDEFINED W

WRITE CYCLE 2 (CS CONTROLLED) (note 13)

TAVAV.-

ADDRESS:)L X

\ ¥
— Bkt :i\:v‘::“ TWHAX |
FALRAARIARIRARY ////)lf//////////l
pout DATA UNDEFINED«TWLOZ_.\I HIGH IMPEDANCE
A

Note : 13. The internal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW toinitiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that

terminates the write. .
Data I/0 Pins enter high-impedance state, as shown, when OE is held LOW during write.

=1
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HM 65162

READ CYCLE : Commercial specification

SYMBOL PARAMETER 65162 65162 65162 | yniT |VALUE
B-5 -5 C-5
TAVAV READ cycle time 55 70 70 ns min
TAVQV Address access time 55 70 70 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 55 70 70 ns max
TELQZ CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 35 50 50 " ns max
TGLQV Output enable access time 40 50 50 ns max
TGLQX OE low to low Z 5 5 5 ns min
TGHQZ OE high to high Z 35 40 40 ns max

READ CYCLE : Industrial and Military specification )
65162 65162 65162 UNIT |VALUE

SYMBOL PARAMETER 5.0/2 02 C.9/2
TAVAV READ cycle time 70 85 85 ns min
TAVQV Address access time 70 85 85 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 70 85 85 ns max
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 35 50 50 ns max
TGLQV Output Enable access time 50 65 65 ns max
TGLQX OE low to low Z 5 5 5 ns min
TGHQZ OE high to high Z 35 40 40 . ns min
READ CYCLE
- TAVAV- -

- TAVQV—>]

ADDRESSD( X
= I o vsrta

—1 TGLQV | —TEHQZ —
e TGLOX |  [=— é
SN\ NS
~— TELQV - TAVOX —>
oo X -
[~-—TELQX—> '
Addresses must remain stable for the duration of the tive read cycles. cs may be tied low continuously until
read cycle. To read OE and CS must be < VIL and W all desired locations are accessed. When CSiis low, ad-
VIH. The output buffers can be controlled inde- dresses must be driven by stable logic levels and must
pendently by OE while CS is low. To execute consecu- not be in the high impedance state.

X



HM 65162

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65162 B -5
2k x 8 very low power —5: Commercial
static RAM -5+ : Commercial with B.l.
; . —9 : Industrial
0 - Chip form B = high s?eec flow -9+ : Industrial with B.I.
1 - Ceramic 24 pins curren —2: Military
600 mils Elﬂ?peknitﬂandafd speed/low _ g : Military with B.I.
3 - Plastic 24 pins C : standard (B.l. = Burn-in)
600 mils
4 - LCC 32 pins

BURN-IN SCHEMATICS

F7 —~awe 214 2] vee Ri=1KQ
F6 —wwEl—1> 23 oo — F8 R2=22KQ
R1 22 [R1
w2 WP Fo = 25 KHz 20 %
Fa —awe R4 21 AP — SO
R Fn=1/2F n1
F3 —awe 15 20 Rl a—s1 '
AT 6 19 JB1 A — F10 S0, S1, S2 : programmable signals for
Fl —swneR—17 18 B w52 write / read cycles
R1 R1+R2
FO —vp—-——18 17 [-——WW—F15 VCC =55V
1 ‘R1+R2|g 16 [R1+R2
WWEGITEH 10 15 [R14R2 F14
F12-|x"w RT+R2| 4 14 |R1+R2
GND 12 13 [RT+RZ F13
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DATA SHEET HM 65262

16k x 1
VERY LOW POWER CMOS SRAM

FEATURES

a« ACCESS TIME = 300 MILS WIDTH PACKAGE

hcng-ghﬁgggmﬁgoﬂ : 10/85)ns (max) « TTL COMPATIBLE INPUTS AND OUTPUTS

: ns (max
a ASYNCHRONOUS

" e, :?“"“I’VEgyg)ONSUMPT'ON = SINGLE 5 VOLT SUPPLY

STANDBY : 2.0 uW (typ) s EQUAL CYCLE AND ACCESS TIME

DATA RETENTION : 0.8 uW (typ) o GATED INPUTS : NO PULL-UP/DOWN
= WIDE TEMPERATURE RANGE : 55 TO + 125°C RESISTORS ARE REQUIRED

DESCRIPTION

The HM 65262 is a very low power CMOS static RAM Easy memory expansion is provided by an active low
organized as 16384 x 1 bit. It is manufactured using the chip select (CS), an active low output enable (OE) and
MHS high performance CMOS technology. three state drivers.
The HM 65262 is a "Pure CMOS SRAM" utilising an All inputs and outputs of the HM 65262 are TTL com-
array of six transistor (6T) memory cells permitting the patible and operate from single 5 V supply thus simpli-
lowest possible standby supply current (typical value = fying system design.
0.1 pA) over the full temperature range. The high sta- The HM 65262 is processed following the test methods

bility of the 6T cell provides excellent protection against of MIL STD 883C.
soft errors due to noise.

PACKAGES LOGIC SYMBOL
Plastic 300 mils, 20 pins, DIL. LCC, 20 pins. vee
Ceramic 300 mils, 20 pins, DIL. = 1
Pinout DIL 20 pins (top view) Pinout LCC 20 pins (top view) v
AQ -
:; j — Din
ot \/J 2jvee z28% A —
Al []2 19 [ A13 . A4 —
A3 18 A2 Hedar2 AS —
A3 )4 17 A1 QAN N
A s 161 A10 6 HAI0 g
As 6 15[ A9 ot Y 20—
As 7 14718 Fla A10 I s
Dout —]8 137 i s Allq
Wis 12[]DIN ) Eorz A12 —]
GND [J10 1[7cs §°o A13 .
Gnd
613 MATRA MHS

D397/01-8855



HM 65262

BLOCK DIAGRAM

A0 j >__ A
Al — :
A2 — ' 7 ’
' ROW ROW
A3 — . MEMORY ARRAY
p — . |sUFreRs|  [roriasfTS 128X 128
A12 — . A 128
A13 ‘ 7
.____l >_ 7
ICOLUMN DECODER([1 OF 128]
ON — 1> > RND /G CIRGUITRY Dout
& —> —>o- 1 A * 7 & J’ 7
COLUMN ADDRESS
BUFFERS
W : ) 1
AT AB A9 A10A11 A5:AG
PIN NAMES TRUTH TABLE
A0-A13 :Address inputs | W : Write enable CS | W | DATA-IN |DATA-OUT| MODE
Din : Input VCC : Power H X Z 4 Deselect
Dout : Output GND : Ground L H Z Valid Read
CS : Chip Select L L Valid Z Write

L = low, H = high, X = H or L, Z = high impedance.

Sl
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ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.3 Vto + 7.0 V
Input or Output voltage applied : (Gnd —0.3 V) to (Vcc + 0.3 V)
Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2 Vee £10 % —55°Cto + 125°C
Industrial =9 Vec £10 % —40°Cto + 85°C
Commercial (-5) Veec +10 % —0°Cto +70°C

RECOMMENDED DC OPERATING CONDITIONS ‘

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vee Supply voltage 45 5.0 5.5 Y
Gnd Ground 0.0 0.0 0.0 \'/
VIL (1) | Input low voltage -0.3 0.0 0.8 v
VIH Input high voltage 2.2 - Vec + 0.3V \'J
Note: 1. VILmin=-0.3V or- 1.0V pulse width 50 ns.
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 8 pF
Cout (2) | Output capacitance - - 8 pF

Note: 2. TA=25'C,f=1MHz, Vcc =5.0V, these parameters are not 100 % tested.

6-15
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HM 65262

ELECTRICAL CHARACTERISTICS DC PARAMETER

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
X (3) | Input leakage current -1.0 - 1.0 LA
10Z (3) | Output leakage current -1.0 - 1.0 pA
VOL (4) | Output low voltage - - 0.4 \
VOH (4) | Output high voltage 2.4 - - v

Notes : 3. Gnd < Vin < Vce, Gnd < Vout < Vee Output disabled.

4. Vce min, IOL = 8.0 mA, IOH = —4.0 mA.

Consumption for Commercial specification (- 5) :

SYMBOL PARAMETER 6 o202 65202 0922 | uNIT | VALUE
ICCSB  (5) | Standby supply current 2.0 2.0 2.0 mA max
ICCSB1 (6) | Standby supply current 1.0 1.0 100.0 UA max
ICC (7) | Operating supply current 50.0 50.0 50.0 mA max
ICCOP  (8) | Operating supply current 50.0 50.0 50.0 mA max

Consumption for Industrial specification (- 9) :

SYMBOL PARAMETER | 03282 65262 89292 | uNIT | VALUE
ICCSB () | Standby supply current 3.0 3.0 3.0 mA max
ICCSB1  (6) | Standby supply current 5.0 5.0 100.0 pA max
ICC (7) | Operating supply current 50.0 50.0 50.0 mA max
ICCOP  (8) | Operating supply current 50.0 50.0 50.0 mA max

Consumption for Military specification (- 2) :

SYMBOL PARAMETER 65282 65252 69202 | uNIT | vALUE
ICCSB  (5) | Standby supply current 5.0 5.0 5.0 mA max
ICCSB1  (6) | Standby supply current 50.0 50.0 500.0 DA max
ICC (7) | Operating supply current 50.0 50.0 50.0 mA max
ICCOP  (8) | Operating supply current 50.0 50.0 50.0 mA max

Notes : 5.-CS2VIH

6. CS 2Vec-03V, lout =0 mA.

7. CS < VI, lout =0 mA, Vin = Gnd/Vce.
8. Vece max, lout=0 mA, f = 1 MHz and 5 mA/MHz, Vin = Gnd/Vcc.
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HM 65262

DATA RETENTION MODE

MHS CMOS RAM's are designed with battery backup 2. CS must be kept between Vec + 0.3 V and 70 % of

in mind. Data retention voltage and supply current are Vce during the power up and power down transi-

guaranteed over temperature. The following rules in- tions.

sure data retention : 3. The RAM can begin operation > 55 ns after Vcc

1. Chip select (CS) must be held high during data reaches the minimum operating voltage (4.5 V).
retention ; within Vcc to Vec + 0.3 V.

TIMING

DATA RETENTION
MODE

v G EL A vy

le—tCDR— «——tR—

R LI N \\AAAA RN

Vce

E

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM . TY:"QC;A'- MAXIMUM | UNIT
VCCDR Vcc for data retention 2.0 - — \)
TCDR Chip deselect to data 0.0 - - ns
retention time
TR Operation recovery time TAVAV (10) - - ns
ICCDR1 (11)| Data retention current
@ 2.0 V: HM-65262(B)-5 - 0.1 1.0 HA
HM-65262(B)-9 - 0.1 3.0 pA
HM-65262(B)-2 - 0.1 20.0 HA
HM-65262C-5 - 0.1 30.0 HA
HM-65262C-9 - 0.1 30.0 HA
HM-65262C-2 - 0.1 200.0 pA
ICCDR2 (11)| Data retention current
@ 3.0 V : HM-65262(B)-5 - 0.3 1.0 HA
HM-65262(B)-9 - 0.3 3.0 pA
HM-65262(B)-2 - 0.3 30.0 pA
HM-65262C-5 - 0.3 50.0 UA
HM-65262C-9 - 0.3 50.0 UA
HM-65262C-2 - 0.3 300.0 HA

Notes : 9. TA=25C.
10. TAVAV = Read cycle time.
11. CS =Vcg, Vin = Gnd/Vce, this parameter is only tested to Vec =2 V.
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HM 65262

ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :
Input pulse levels :Gndto 3.0V Input timing reference levels :1.5V
‘Input rise :5ns ‘ Output load :1TTL gate + 100 pF

WRITE CYCLE : Commercial specification

SYMBOL PARAMETER 65282 65262 62252 | uNIT |VALUE
TAVAV Write cycle time 55 70 70 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 50 55 55 ns min
TDVWH Data set-up time 35 40 40 ns min
TELWH CS low to write end 50 55 55 ns min
TWLQZ (12) | Write low to high Z 35 40 40 ns max
TWLWH Write pulse width 50 55 55 ns min
TWHAX Address hold to end of write 0 0 0 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX (12) | Write high to low Z 0 0 0 ns min

WRITE CYCLE : Industrial and Military specification

SYMBOL PARAMETER YA 60202 O | uNIT |VALUE
TAVAV Write cycle time 70 85 85 ns min
TAVWL Address set-up time 0 0 0 ns min
TAVWH Address valid to end of write 55 65 65 ns min
TOVWH Data set-up time 40 45 45 ns min
TELWH CS low to write end 55 65 65 ns min
TWLQZ (12)| Write low to high Z 50 50 50 ns max
TWLWH Write pulse width 55 65 65 ns min
TWHAX Address hold to end of write 0 0 0 ns min
TWHDX Data hold time 0 0 0 ns min
TWHQX (12)| Write high to low Z 0 0 0 ns min

Note : 12. The data input set-up and hold timing should be referenced to the rising edge of the signal that terminates the write.
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HM 65262

WRITE CYCLE 1 (W CONTROLLED) (note 13)

aooress Y ¥
SRS FT77THTTTTTTI 77
TAV‘-‘-;!’. TWHAX

w T -

TOVWH
f DATA-IN VALID

DIN
S r—
DouT
HIGH IMPEDANCE

s

WRITE CYCLE 2 (CS CONTROLLED ) (note 13)

TAVAV.
Anonsssj( X
oSt Y £
TAVWL TELIWH
Koty [~ TWHAX ™

FANMANMNNNNNNK . AT, E

DIN DATA-INVALID 1

=~—TWLQZ. 1
bour DATA UNDEFINED ) HIGH IMPEDANCE

Note : 13. Theinternal write time of the memory is defined by the overlap of CS LOW and W LOW. Both signals must be LOW to initiate a write and either
signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal that

terminates the write.
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HM 65262

READ CYCLE : Commercial specification
SYMBOL PARAMETER 85252 65262 62252 | UNIT |VALUE
TAVAV READ cycle time 55 70 70 ns min
TAVQV Address access time 55 70 70 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 55 70 70 ns max
TELQZ CSlowtolow Z 5 5 5 ns min
TEHQZ CS high to high Z 40 40 40 ns max
READ CYCLE : Industrial and Military specification
65262 65262 65262
SYMBOL PARAMETER B-9/2 9/2 c-9/2 UNIT |VALUE
TAVAV READ cycle time 70 85 85 ns min
TAVQV Address access time 70 85 85 ns max
TAVQX Address valid to low Z 5 5 5 ns min
TELQV Chip-select access time 70 85 85 ns max
TELQX CS low to low Z 5 5 5 ns min
TEHQZ CS high to high Z 40 40 40 ns max
READ CYCLE nb 1
ADDRESS X X X X KX AXXXKXXX
e TELQV——p|
CS N 4
CS R A TEHOZ——s
TELQX >
. TEHOX —»| |e——
DOUT ————KXXXXX y
READ CYCLE nb 2
TAVAV.
ADDRESS X X
. TAVQV.
CS |
N V.04
—| |*1eLax TEHQZ
—»l  |e—TAXQX
DOuUT
i IMHES 620




HM 65262

ORDERING INFORMATION

Package Device Type Grade Level
HM1 65262 B -5
16 kx 1 very low power —5: Commercial
static RAM — 5+ : Commercial with B.I.
) -9:1 ial
0 - Chip form B = high speed/low current _ g, :r}ggﬁgﬁm with B..
1 - Ceramic 20 pins Blank : standard speed/low _ 5 . pjitary
300 mils gu":tgz sard — 8 : Military with B..
3 - Plastic 20 pins ; (B.l. = Burn-in)
300 mils
4 - LCC 20 pins

BURN-IN SCHEMATICS

=1KQ
F—we—f 20l vee Fo = 50 KHz 20 %
F2 —A— 2 19 }—Ame— F14 _ R
Fn=1/2Fn-1
F3 —ar—| 3 18 —MW— F13 .
F4 —oW—] 4 17 }—AN— F12 S0, S1 : programmable signals for
F5 —aAA—1 5 16 }—Am— F11 write / read cycles
F6 —atr—1 6 15 —AMW—F10 VCC =55V
F7 ~—A—1 7 14 |—e— F9 _
NC —— 8 13 A F8 NC = Not connected
SO —ap—19 12 f—MWW— FO
GND ——10 11— — S1

%
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DATA SHEET HM 65641

8kx8
VERY LOW POWER CMOS SRAM

FEATURES

= FAST ACCES TIME a TTL COMPATIBLE INPUTS AND OUTPUTS
MILITARY/INDUSTRIAL : 70/85 ns (max) « ASYNCHRONOUS
COMMERCIAL : 55/70 ns (max) « SINGLE 5 VOLT SUPPLY

= VERY LOW POWER CONSUMPTION EQUAL CYCLE AND ACCESS TIME

‘s‘ﬂl}’é\? ?Z_E‘X"Vé‘{ts,’o) = GATED INPUTS : NO PULL-UP/DOWN

DATA RETENTION : 0.8 uW (typ) RESISTORS ARE REQUIRED
= WIDE TEMPERATURE RANGE : - 55 TO + 125°C = LATCH UP IMMUNE
= 600 MILS WIDTH PACKAGE = RADIATION TOLERANT

DESCRIPTION E

The HM-65641 is a very low power CMOS static RAM sion is provided by an active low chip select (CS1), an

organized as 8192 x 8 bits. Itis manufactured using the active high chip select (CS2), an active low output en-
MHS high performance CMOS technology. able (OE) and three state drivers.

The HM-65641 is a "Pure CMOS SRAM" utilising an All inputs and outputs of the HM-65641 are TTL com-
array of six transistor (6T) memory cells permitting an patible and operate from single 5 V supply thus simpli-
extremely low standby supply current (typical value = fying system design.

0.1 pA) over the full temperature range. The high sta- The HM-65641 is processed following the test methods

bility of the 6T cell provides an excellent protection of MIL STD 883C.
against soft errors due to noise. Easy memory expan-

Plastic 600 mils, 28 pins, DIL. LCC, 32 pins. vee
Ceramic 600 mils, 28 pins, DIL. 1
T —
Pinout DIL 28 pins (top view) Pinout LCC 32 pins (top view) c-f-é:
W —
et \UJ spwc o — |— voo
A2 ]2 2[(AW A — — voi
a3 26 [T] cs2 . A — — vo2
6 4 2548 AS Y a3 — — vo3
A s 24T a0 ASE “m — — zg;
= 23 an AL a5 — —
a7 2[5 A3 26— — "v%‘;
A []s 21 (3 A10 A2f: A — [—
="} 20 (&7 Al 8 —
A0 =10 19 [ vor fod A —
voo [ 11 18 [ vos o A10 —
vor 12 17 (3 vos V00 4-:! At1 —
vo2 13 16 [J wos A12 —
GND [ 14 15 1 103 G-'u
6-23 MATRA MHS
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HM 65641

BLOCK DIAGRAM

PRECHARGE
=D
A|2°—® o
AB 0] a8
:D E r— 5 » MATRIX 256 . 256
AGO—tD F] 2
Aeo—tD ﬁ
) |
A50— DISOUT
A40—
j ) 1
Aao_:D WRITE AND READ CIRCUIT 1o
i}
ROW DECODER DISIN
3
. ADDRESS BUFFERS
== lsieye]a
EVEVO____ CIRCUIT DISIN
1L ]
A0 A11 A10 A2 A1l
PIN NAMES TRUTH TABLE
A0-A12 : Address inputs | CS1 : Chip Select 1 CS1|CS2|OE|W [DATA-IN|DATA-OUT| MODE
1/00-1/07 : Input/Output CS2 : Chip Select 2 H| X[ XI|X Z z Deselect
Vee : Power OE : Output Enable LlHILIH z Valid Read
Gnd : Ground W : Write enable LIH]|x|Ll vald z Write
Output
LIH|HIHL 2 Z disable

L = low, H = high, X = H or L, Z = high impedance.
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HM 65641

ABSOLUTE MAXIMUM RATINGS

Supply voltage to GND potential : —0.5Vto + 7.0 V
Input or Output voltage applied : (Gnd — 0.3 V) to (Vcc + 0.3 V)
Storage temperature : — 65°C to + 150°C

OPERATING RANGE

OPERATING VOLTAGE OPERATING TEMPERATURE
Military (-2 Vee +10 % —55°Cto + 125°C
industrial (-9) Vee £10 % —40°Cto + 85°C
Commercial (-5) Vee £10 % : —0°Cto + 70°C

RECOMMENDED DC OPERATING CONDITIONS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Vce Supply voltage 4.5 5.0 5.5 Vv
Gnd Ground 0.0 0.0 0.0 Vv
VIL (1) | Input low voltage -0.3 0.0 0.8 \
VIH Input high voltage 2.2 3.5 Veec + 0.3V Vv
Note: 1. VILmin=-0.3Vor-1.0V pulse width 50 ns.
CAPACITANCE
PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
Cin (2) | Input capacitance - - 8 pF
Cout (2) | Output capacitance - - 8 pF

Note: 2. TA=25C,f=1MHz, Vcc = 5.0V, these parameters are not 100 % tested.
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ELECTRICAL CHARACTERISTICS DC PARAMETER

HM 65641

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
4 (3) | Input leakage current -1.0 - 1.0 pA
10Z (3) | Output leakage current -1.0 - 1.0 pA
VOL (4) | Output low voltage - - 0.4 v
VOH (4) | Output high voltage 2.4 - - \
Notes : 3. Gnd < VIN < Ve, Gnd < Vout < Vec Output disabled.
4. Vee min, IOL = 4.0 mA, IOH = 1.0 mA.
Consumption for Commercial specification (- 5) :
65641 65641 41 65641

SYMBOL PARAMETER ooat | %31 | 69631 | 63931 | uNIT | vALUE
ICCSB  (5) | Standby supply current 8.0 .10.0 8.0 10.0 mA max
ICCSB1  (6) | Standby supply current 1.0 100.0 1.0 100.0 pA max
ICC (7) | Operating supply current 8.0 12.0 8.0 12.0 mA max
ICCOP  (8) | Operating supply current 135.0 135.0 125.0 125.0 mA max

Consumption for Industrial speciﬂéation (-9):
41 5641 41 5641

SYMBOL PARAMETER 80 | Caca! | O°8Y1 | 62531 | uwiT | vALUE
ICCSB  (5) | Standby supply current 8.0 10.0 8.0 10.0 mA max
ICCSB1  (6) | Standby supply current 5.0 100.0 5.0 100.0 pA max
IcC (7) | Operating supply current| 8.0 12.0 8.0 12.0 mA max
ICCOP  (8) | Operating supply current| 135.0 135.0 125.0 125.0 mA max

Consumption for Military specification (- 2) :

SYMBOL PARAMETER 85831 | Sy | °%% 6%?;1 UNIT | VALUE
ICCSB  (5) | Standby supply current 8.0 10.0 8.0 10.0 mA max
ICCSB1  (6) | Standby supply current 50.0 500.0 50.0 500.0 pA max
icC (7) | Operating supply current| 8.0 12.0 8.0 12.0 mA max
ICCOP  (8) | Operating supply current| 135.0 135.0 125.0 125.0 mA max

Notes : 5. CS12VIH,CS2<VIL.
6. CS12Vcc—-0.3 V,C52<0.3V, lout=0mA.
7. CS1<VIL, CS2< VIH, lout = 0 mA, Vin = Gnd/Vce.
8. Vcc max, lout = 0 mA, f = max, Vin = Gnd/Vee
i IV 628




HM 65641

DATA RETENTION MODE
MHS CMOS RAM's are designed with battery backup . RAM outputs high impedance, minimizing power
in mind. Data retention voltage and supply current are dissipation.

guaranteed over temperature. The following rules in- 3. TS and OE must be kept between Vec + 0.3 V and
sure data retention : 70.% of Vce during the power up and power down
1. Chip select (CS) must be held high during data transitions.

retention ; within Vec to Vee + 0.3 V. 4 The RAM can begin operation > 55 ns after Vcc
2. Output Enable (OE) should be held high to keep the reaches the minimum operating voltage (4.5 V).

TIMING

DATA RETENTION
MODE

vee rve SR CUEC I o

t{CDR—> «— tR —»

& J77777fw 2 —— VrROAAAAANNNN

DATA RETENTION CHARACTERISTICS

PARAMETER DESCRIPTION MINIMUM TYPICAL MAXIMUM UNIT
VCCDR Vcc for data retention 2.0 - - Vv
| TCDR Chip deselect to data ‘ 0.0 - - ns
retention time .
TR Operation recovery time TAVAV (10) - - ns

ICCDR1  (11)| Data retention current

2.0 V: HM-65641 (B)-5 - 0.1 1.0 pA
HM-65641 (B)-9 - 0.1 3.0 pA
HM-65641 (B)-2 - 0.1 20.0 iy
HM-65641S/C-5 - 0.1 30.0 uA
HM-65641S/C-9 - 0.1 30.0 A
HM-65641S/C-2 - 0.1 200.0 HA

ICCDR2 (11)| Data retention current

3.0 V : HM-65641 (B)-5 - 0.3 1.0 pA
HM-65641 (B)-9 - 0.3 3.0 pA
HM-65641 (B)-2 - 0.3 30.0 pA
HM-65641S/C-5 - 0.3 50.0 HA
HM-65641S/C-9 - 0.3 50.0 pA
HM-65641S/C-2 - 0.3 300.0 HA

Notes : 9. TA=25C.
10. TAVAV = Read cycle time.
11. CS=Vcg, Vin = Gnd/Vce, this parameter is only tested to Vec =2 V.
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ELECTRICAL CHARACTERISTICS AC PARAMETERS

AC CONDITIONS :

Input pulse levels
Input rise

WRITE CYCLE : Commercial specification

:Gndto 3.0V
:5ns

Input timing reference levels
Output load

1.5V
11 TTL gate + 100 pF

1
SYMBOL PARAMETER e sg‘fg‘ 65?541 Gg‘fg‘ UNIT |VALUE
TAVAV Write cycle time 55 55 70 70 ns min
TAVWL Address set-up time 0 0 0 0 ns min
TAVWH Address valid to end of write 45 45 55 55 ns min
TDVWH Data set-up time 20 20 25 25 ns min
TEL1WH CS1 low to write end 50 50 55 55 ns min
TEH2WH CS2 high to write end 50 50 55 55 ns min
TWLQZ (12)| Write low to high Z 25 25 30 30 ns max
TWLWH Write pulse width 45 45 55 55 ns min
TWHAX Address hold to end of write 5 5 5 5 ns min
TWHDX Data hold time 5 5 5 5 ns min
TWHQX (12) | Wri