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Harris Semiconductor Sector Capabilities

Harris Semiconductor, one of the top ten U.S. merchant semiconductor suppliers, is a sector of Harris
Corporation — a producer of advanced information processing, communication and microelectronic
products for the worldwide information technology market.

Harris Semiconductor is organized to address the standard products, custom products, and gallium
arsenide semiconductor markets.

SEMICONDUCTOR PRODUCTS DIVISION

Harris Semiconductor offers a wide selection of standard analog and digital circuits through its Semi-
conductor Products Division:

Analog Products

Harris is a major force in analog integrated circuitry, offering a broad line of products including: analog-
to-digital converters, digital-to-analog converters, sample-and-hold circuits, multiplexers, switches,
voltage references, operational amplifiers, telecommunications and speech processing products,
hybrid subsystems and active filters. (See complete analog product listing, page 12-2.)

Digital Products

Harris is a pioneer in developing and producing digital CMOS products including: CMOS RAMs, CMOS
PROMs, CMOS microprocessors, CMOS peripherals, CMOS data communications products, and a full
line of 80C86/88 microprocessors and peripherals. Semicustom circuit design problems are solved by a
complete line of SSI, MSI, and LSI standard cells and programmable logic products featuring on-chip
testability. (See complete digital product listing, page 1-3.)

CUSTOM INTEGRATED CIRCUITS DIVISION (CICD)

CICD is dedicated to the development and production of custom/semi-custom and specialized
integrated circuits for use in such areas as tactical/strategic radiation environments and secure
communications. CICD employs high performance CMOS and bipolar technologies to meet the needs
of high-end major military and hi-reliability programs.

CICD is oriented to engineering and manufacturing to specific customer requirements. The division also
has its own dedicated manufacturing operation and engineering, product assurance, and program
manager representation to insure close customer interaction and tight control of the design and quality
aspects of individual programs.

Data sheet products include devices that have a wider appeal, including those designed to operate in
very severe environments. CICD’s experience with radiation-hardened devices has made Harris Semi-
conductor the leading producer of circuits that meet a variety of Department of Defense environmental
specifications. (See complete CICD product listing, page 12-8 & 12-9.)

MICROWAVE SEMICONDUCTOR DIVISION

Harris Microwave Semiconductor Division develops and manufactures gallium arsenide field effect tran-
sistors (GaAs FETSs), digital integrated circuits, monolithic microwave integrated circuits, and GaAs FET
microwave amplifiers. (See complete Microwave product listing, page 12-8.)

Seeuson Additional information on Harris products is available on VideoLog's online system.
\[LL T For more information check the VideoLog* box on the reply card at the back.

Copyright @ Harris Corporation 1986
(All rights reserved)
Printed in U.S.A.

*VideolLog is a registered trademark of VideoLog Communications



Harris CMOS Digital Products

Harris Semiconductor continues to lead the way in offering advanced CMOS
digital products for the most demanding system applications in this world —and
beyond. Total control of system operation is now possible with Harris’ static
CMOS 80C86/88-based microprocessor and peripheral family. True low power
Programmable Logic, the world's largest library of LS| Standard Cells, and
advanced CMOS Memory and Memory modules are all available at Harris — just
turn the pages for more on these and other advanced CMOS digital products.

This data book fully describes Harris Semiconductor’s line of CMOS digital
products by including a complete set of data sheets for product specifications;
application notes with design details for specific applications of Harris products;
and a description of Harris’ quality and reliability program.

If you need more information on these and other Harris products, please contact
the nearest Harris sales office listed in the back of this data book. Or return the
reply card attached inside back cover.

Harris Semiconductor products are sold by description only. All specifications in
this data book are applicable only to packaged products; specifications for dice
are available upon request. Harris reserves the right to make changes in circuit
design, specifications and other information at any time without prior notice.
Accordingly, the reader is cautioned to verify that data sheets and other
information in this publication are current before placing orders. Information
contained in the application notes is intended soley for general guidance; use of
the information for user’s specific application is at user’s risk. Reference to
products of other manufacturers are solely for convenience of comparison and
do not imply total equivalency of design, performance, or otherwise.

o HARRIS
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CMOS Alpha-Numeric Index

DESCRIPTION

Manchester ENcoder-DeCOder.........ccouuieiiiieiiiiiiiiiiiiicccen e
Manchester ENcoder-Decoder.......cocevviernernieeriiin i
Programmable Bit Rate Generator............cccccivviiiiiiiiiiciinicn e,
Universal Asynchronous Receiver Transmitter..........cccocvvviiiniiiniiiiniiiniinnn,
Programmable Asynchronous Communication Interface .............ccccceen.
Asynchronous Serial Manchester Adapter.........ccocccevviiiininciiincccninns
Manchester Encoder-Decoder.......................
Hex Latching BUS DFIVES ...c.cocooiiei e
Hex Bi-Directional BUS DIiVEr ......ccccouviiiiiiiiicicicececcrc s
Quad Bus Separator/Driver........

Octal Resettable Latch ...............

Octal Bus Buffer/Driver....
Latch Decoder/Driver .......
Hex Bus Driver .......ccccouvene..

4K x 1 Synchronous RAM .......cccoviiiiiiinini i
1K X 1 Synchronous RAM ...t
1K x 4 Synchronous RAM.......
2K x 8 Synchronous RAM.......
2K x 8 Asynchronous RAM.....
1K x 1 Synchronous RAM...........

16K x 1 Asynchronous RAM ......

256 x 4 Synchronous RAM.........
256 x 4 Synchronous RAM...................
64K Synchronous RAM Module ..........
8K x 8 Asynchronous RAM...................
2K X 8 Fuse Link PROM ......oooiiiiiiiiirecite e
512 x 8 Fuse Link PROM .......oooiiiiiiiiriiiiiie e
8K x 8 Asynchronous RAM Modules...................
16K x 8/32K x 8 Asynchronous RAM Module.....
256K Synchronous RAM Module .....................
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Programmable LogiC........cccccviviiiiiiiiiiiiiniens
Programmable LOGiC.........cccvviiviiiiiiniiiciiiiiiic i,
Programmable Chip Select Decoder (PCSD™)................
Programmable Chip Select Decoder (PCSD)....
Programmable Chip Select Decoder (PCSD)....
Programmable Chip Select Decoder (PCSD) ........ccceverieniiiinniiiiniiinininenns
Programmable Logic (16-Pin).......ccccccviiiiniiniiniiciiiniiiiiieiicisceieene s
Static 16-Bit Microprocessor ........
Static 8/16-Bit MiCroprocessor........cevcvvervieeriveernnnens
High Performance Programmable DMA Controller ....
Asynchronous Communications Element .................
Serial Controller Interface............cccccvvvervvens
Programmable Interval Timer.......ccccovieiiieiiieiciieereceeeeccee e
Programmable Peripheral Interface .........c.ccocvvvviieeniieneiciiicicciecnen
Priority Interrupt Controller .................
Octal Latching Bus Driver....................
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Clock Generator Driver ..........c..c.........
Static Clock Controller/Generator ..
Octal BUS TraNSCEIVEIS........cccviieieiiiieeresieieesiesieebesseseessessesseessesaeessessnssneans
BUS CONIOMr coceriiiiiii e
BUS ATDItEI cociiiiitiiitice e s

PCSD™, HPL™, Mini-HPL™ are trademarks of Harris Corporation
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Classification of Literature

CLASSIFICATION |

PRODUCT STAGE |

DISCLAIMERS

Preview
DATA SHEET

Formative or Design

This document contains the design specifi-
cations for product under development.
Specifications may be changed in any
manner without notice.

Advance Information
DATA SHEET

Sampling or
Pre-Production

This is advanced information, and specifica-
tions are subject to change without notice.

Harris reserves the right to make changes at anytime without notice, in order to improve design and supply

the best product possible.

Symbols and Abbreviations

This data sheet utilizes a new set of specification nomenclature. This new format is an |IEEE and JEDEC supported stan-
dard for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all
memory data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read

and use.

Electrical Parameter Abbreviations

All abbreviations use upper case letters with no
subscripts. The initial symbol is one of these four

characters: V (Voltage)

I (Current)

P (Power)

C (Capacitance)
The second letter specifies input (I) oroutput (O), and the
third letter indicates the high (H), low (L) or off (Z) state of
the pin during measurements. Examples:

VIL — Input Low Voltage
1QZ — Output Leakage Current

Timing Parameter Abbreviations

All timing abbreviations use upper case characters with
no subscripts. The initial character is always T and is
followed by four descriptors. These characters specify
two signal points arranged in a “from-to” sequence that
define a timing interval. The two descriptors for each
signal point specify the signal name and the signal
transitions. Thus the format is: T X X X X

Signal name from which interval is defined—J
Transition direction for first signal
Signal name to which interval is defined
Transition direction for second signal

Signal Definitions:

A = Address
D = Data In
Q = Data Out

W = Write Enable
E = Chip Enable

S = Chip Select

G = Output Enable

Transition Definitions:

H = Transition to High
L = Transition to Low
V = Transition to Valid
X = Transition to Invalid or Don't Care
Z = Transition to Off (High Impedance)

EXAMPLE:
CHIP _
ENABLE E
| c— TWLEH
WRITE _
I\ N7/

The example shows Write pulse setup time defined as
TWLEH-Time from Write enable Low to chip Enable High.

Timing Limits

The table of timing values shows either a minimum or a
maximum limit for each parameter. Input requirements
are specified from the external system point of view. Thus,
address set-up time is shown as a minimum since the
system must supply at least that much time (even though
most devices do not require it). On the other hand,
responses from the memory are specified from the device
point of view. Thus, the access time is shown as a
maximum since the device never provides data later than
that time.

Waveforms
WAVEFORM
SYMBOL INPUT OUTPUT
Must Be Will be
Valid Valid
Change Will Change
FromHto L FromHtoL
M Change Will Change
From L to H FromL toH
Don’t Care: Changing:
m Any Change State
Permitted Unknown
> High
Impedance
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Low Voltage Data Retention

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

1. Chip Enable (E) must be held high during data retention; within VCC to VCC +0.3V

2. On RAMs which have selects or output enables (e.g. S, (-5), one of the selects or output enables
should be held in the deselected state to keep the RAM outputs high impedance, minimizing
power dissipation.

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

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

5. The RAM can begin operation one TEHEL (for synchronous RAMs) and >55ns (for asynchro-
nous RAMs) after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vee N DATA RETENTION MODE ————————!
45v a5V A~
vCC > 2.0V / See Note 5.
| TEHEL -]

7
3 \ VCC TO VCC +0.3V /
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w HARRIS

HM-6508

1024 x 1 CMOS RAM

Features

® Low Standby Power
e Low Operating Power

e Fast Access Time

50uW Max.
20mW/MHz Max.
180nsec Max.

e Data Retention Voltage

2.0 Volts Min.

e TTL Compatible In/Out

e High Output Drive — 2 TTL Loads
e High Noise Immunity

e On Chip Address Register

e Wide Operating Temperature Ranges:

» HM-6508-5

00C to +700C

-400C to +850C

» HM-6508-9
» HM-6508-2/-8

Description

-550C to +1250C

The HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation.

On chip latches are provided for address allowing efficient interfacing with
microprocessor systems. The data output buffers can be forced to a high

impedance state for use in expanded memory arrays.

The HM-6508 is a fully static RAM and may be maintained in any state
for an indefinite period of time. Data retention supply voltage and supply

current are guaranteed over temperature.

Pinout
TOP VIEW
o ]
E 16[] vee
a2 1s[]o
ard3 1w w
az2[]4 13[] A9
a3l]s 12[] A8
Yiafy 1] a7
o> 10] A6
GND[Js 9[] as

A — Address Input
E — Chip Enable

W — Write Enable

D — Data Input
Q — Data Output

Logic Symbol

E +vcecW

GND

Functional Diagram

,‘:2 S~ ratchep |22 catep 32x32
A7 O0——] ADDRESS 5 ROW - MATRIX
A8 O— REGISTER A/ DECODER 32
A9 O— [ 5 T
¢ A32
Do NG GATED
A COLUMN
DECODER
AND DATA 1/0
L
5 5
W A A
_ LATCHED
E o—c{> & ADDRESS
REGISTER

b1

A0 A1 A2 A3 A4

ALL LINES POSITIVE LOGIC ~ ACTIVE HIGH

THREE STATE BUFFERS:
A HIGH—=OUTPUT ACTIVE

ADDRESS REGISTER AND DECODERS:
LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E
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CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.




Specifications HMI-6508B-2/-8/HM-6508B-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND) ................... -0.3V to +8.0V
Input or Output Voltage Applied................... (GND -0.3V)
to (VCC +0.3V)

Storage Temperature... -650C to +1500C

Operating Range

Operating Supply Voltage - VCC

HM-6508B-2/-8
HM-6508B-9
Operating Temperature
HM-6508B-2/-8
HM-6508B-9

........ 4.5V to 5.5V
4.5V to 5.5V

..-550C to +1250C
....-400C to +850C

"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE TEST
SyYmMmBeoOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCsB Standby Supply Current 10 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Currem@ 4 mA E= 1MHz,10=0
V1 =VCC or GND
ICCDR Data Retention Supply Current 5 MA VCC=20,10=0
VI=VCCor GND
VCCDR | Data Retention Supply Voltage 2.0 v E=vce
D.C I Input Leakage Current -1.0 +1.0 MA VI =VCC or GND
e 10z Output Leakage Current -1.0 +1.0 MA VO = vCC or GND
ViL input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC -2.0 |VCC +0.3 \"
voL Output Low Voltage 04 \Y 10 =3.2mA
VOH Output High Voltage 2.4 \ 10 =-04mA
Cl Input Capacitance@ 6 pF VI =VCCor GND
f=1MHz
Cco Qutput Capacitance@ 10 pF VO =VCCor GND
= 1MHz
TELQV Chip Enable Access Time 180 ns @
TAVQV Address Access Time 180 ns @
TELQX Chip Enable Output Enable Time 20 120 ns @
TWLQZ Write Enable Output Disable Time 120 ns @
TEHQZ Chip Enable Output Disable Time 120 ns @
TELEH Chip Enable Pulse Negative Width 180 ns @
TEHEL | Chip Enable Pulse Positive Width 100 ns @

A.C. | TAVEL | Address Setup Time 0 ns 0
TELAX | Address Hold Time 40 ns O]
TDVWH | Data Setup Time 80 ns @
TWHDX | Data Hold Time 0 ns @
TWLEH | Chip Enable Write Pulse Setup Time 100 ns O]
TELWH Chip Enable Write Pulse Hold Time 100 ns @
TWLWH Write Enable Pulse Width 100 ns @
TELEL | Read or Write Cycle Time 280 ns ®@

NOTES: (@ All devices tested at worst case temperature and V¢c.
® Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
@ Tested at initial design and after major design changes.
@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.

Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C|_ greater than 50pF,

access time is derated 0.15ns/pF.

HM-6508

CMos
MEMORY



Specitications HIVI-6bU&-4/ -8/ HIVI-6DU&-Y

Absolute Maximum Ratings*

............ ...=0.3V to +8.0V

Supply Voltage - (VCC - GND)

Operating Range

Operating Supply Voltage - VCC

Input or Output Voltage Applied...................

Storage Temperature....

(GND -0.3V) HM-6508-2/-8.......coveiiiiiiiiiiiiieee 4.5V to 5.5V
to (VCC +0.3V) HM=6508-9 ......cooviiiiiiiiiicicc 4.5V to 5.5V
........................... -650C to +1500C  Operating Temperature
HM-6508-2/-8 -550C to +1250C
HM-6508-9 ...-400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications O

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCsB Standby Supply Current 10 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 mA E=1MHz,10=0
V1 =VCCor GND
ICCDR Data Retention Supply Current 10 MA VCC=2.0,10=0
VI=VCCor GND
VCCDR | Data Retention Supply Voltage 2.0 v E=VvCC
1 Input Leakage Current -1.0 +1.0 uA VI =VCC or GND
D.C. 10Z Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC -2.0 {VCC +0.3 \
VoL Output Low Voltage 04 \% 10 =3.2mA
VOH Output High Voltage 24 \% 10 =-0.4mA
Ci Input Capacitance @ 6 pF V1 =VCCor GND
f=1MHz
co Output Capacitance ® 10 pF | vo=vccorGND
f=1MHz
TELQV | Chip Enable Access Time ns ®@
TAVQV | Address Access Time ! 250 ns ®@
TELQX Chip Enable Output Enable Time 20 160 ns @
TWLQZ | Write Enable Output Disable Time 160 ns ®@
TEHQZ Chip Enable Output Disable Time 160 ns @
TELEH Chip Enable Pulse Negative Width 250 ns @

A.C. TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 0 ns @
TELAX | Address Hold Time 50 ns @
TDVWH Data Setup Time 110 ns ) @
TWHDX | Data Hold Time 0 ns O)
TWLEH Chip Enable Write Pulse Setup Time 130 ns @
TELWH Chip Enable Write Pulse Hold Time 130 ns @
TWLWH Write Enable Pulse Width 130 ns @
TELEL Read or Write Cycle Time 350 ns @

NOTES: (© All devices tested at worst case temperature and Vgc.
@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
@ Tested at initial design and after major design changes.
@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.

Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C|_ greater than 50pF,
access time is derated 0.15ns/pF.
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Specifications HM-6508-5

(-]
Absolute Maximum Ratings* Operating Range 8
©
Supply Voltage - (VCC - GND) .-0.3V to +8.0V  Operating Supply Voltage - VCC El
Input or Output Voltage Applied... (GND -0.3V) HM-6508-5 .......cccvvereeviiiiiiiiiiiiccicc i 4.5V to 5.5V T
to (VCC +0.3V)  Operating Temperature
Storage Temperature... ..-650C to +1500C HM-6508-5 .......ccovveeiiiiiiiieciiiieienns 00C to +700C

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

Electrical Specifications ©

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS - =
ICCSB Standby Supply Current 100 MA 10=0 % g
VI =VCCor GND =
ICCOP | Operating Supply Current (@) 4 mA | E=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 100 MA VCC=20,10=0
}_/_I =VCC or GND
D.C. VCCDR Data Retention Supply Voltage 2.0 \% E=vce
1 Input Leakage Current -1.0 +1.0 MA VI = VCC or GND
102 Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC -2.0 |vVCC +0.3 \%
VvOL Qutput Low Voltage 04 \% 10 =1.6mA
VOH Output High Voltage 24 \ 10 =-0.2mA
Cl Input Capacitance@ 6 pF V1 =VCCor GND
f=1MHz
CcO Output Capacitance@ 10 pF VO = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 ns @
TAVQV | Address Access Time 310 ns @
TELQX | Chip Enable Output Enable Time 20 200 ns 3@
TWLQZ Write Enable Output Dis=ble Time 200 ns @
TEHQZ Chip Enable Output Disable Time 200 ns @
TELEH Chip Enable Pulse Negative Width 300 ns @
TEHEL Chip Enable Pulse Positive Width 150 ns @

A.C. TAVEL Address Setup Time 10 ns @
TELAX | Address Hold Time 70 ns @
TDVWH | Data Setup Time 130 ns ®@®
TWHDX | Data Hold Time 0 ns ®
TWLEH Chip Enable Write Pulse Setup Time 160 ns @
TELWH Chip Enable Write Pulse Hold Time 160 ns @
TWLWH | Write Enable Pulse Width 160 ns O)

TELEL | Read or Write Cycle Time 450 ns ®

NOTES: (® All devices tested at worst case temperature and Voc.

® Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.

@ Tested at initial design and after major design changes.

@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C|_ greater than 50pF,
access time is derated 0.15ns/pF.
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HM-6508

Read Cycle
TAVELg
A
TEHEL

T —

w HIGH

D

p——-TELQV-
~{TEHOZ|=— ——TEHQZI—
[=— TELOX
a VALID OUTPUY |
Tme } t 4 { t t ¢
REFERENCE | | | | | |
-1 0 1 2 3 a 5
TRUTH TABLE
TIME _ INPUTS OUTPUTS
REFERENCE | E w A D Q FUNCTION
-1 H X X X z MEMORY DISABLED

o] N H v X z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H X X X OUTPUT ENABLED
2 L H X X \% OUTPUT VALID
3 + H X X \% READ ACCOMPLISHED
4 H X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N H \ X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

In the HM-6508 Read Cycle, the address information is
latched into the on chip registers on the falling edge of
E (T = 0). Minimum address setup and hold time require-
ments must be met. After the required hold time, the
addresses may change state without affecting device opera-
tion. During time (T = 1) the data output becomes en-
abled; however, the data is not valid until during time

(T = 2). W must remain high for the read cycle. After the
output data has been read, E may return high (T = 3).
This will disable the chip and force the output buffer to
a high impedance state. After the required E high time
(TEHEL) the RAM is ready for the next memory cycle
(T=4).

Write Cycle

TAVEL
A

TELEL

|

Frzuu TEL TEHEL——
N s N—
TWLE
™L

TELWH,

VALID DATA INPUT
TDVWH —————{

o HIGH Z
e ! ! t Pt Pt
REFERENCE T | | 1 | 1
E] 0 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS OUTPUTS
REFERENCE | E w A D Q FUNCTION
-1 H X X X r4 MEMORY DISABLED
o] X v X r4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L | x X z WRITE PERIOD BEGINS
2 L A X \" 2 DATA ISWRITTEN
3 A H X X V4 WRITE COMPLETED
4 H X X X y4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N X \% X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
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HM-6508

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

If a series of consecutive write cycles are to be performed,
the W line may remain low until all desired locations have
been written. When this method is used, data setup and

hold times must be referenced to the rising edge nf E. By

positioning the W pulse at different times within the E
low time (TELEH), various types of write cycles may be
performed.

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

HM-6508

CMoS
MEMORY




o HARRIS

HM-6518

1024 x 1 CMOS RAM

Features Pinout
¢ HM-6100 Compatible TOP VIEW
e Low Standby Power 50uW Max. _
e Low Operating Power 20mW/MHz Max. sifp 18] vee
e Fast Access Time 180nsec Max. £[]2 17[]s2
e Data Retention Voltage 2.0 Volts Min. ao[]3 16[]D
e TTL Compatible In/Out ar[]a s W
e High Output Drive — 2 TTL Loads a2[]s 14[] a0
¢ High Noise Immunity
. a3[]e 13[] A8
e On Chip Address Register
e Two Chip Selects for Easy Array Expansion ae]7 12[] A7
o Three-State Outputs a(ls 1[] A6
e Wide Operating Temperature Ranges: GND [0 107 A5
» HM-6518-5 00C to +700C A - ADDRESS INPUT W -WRITE ENABLE
» HM-6518-9 -400C to +850C E -CHIP ENABLE D -DATA INPUT
- CHIP _

» HM-6518-2/-8 “550C to +1250C § -CHIP SELECT Q -DATA OUTPUT
Description Logic Symbol
The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self- EW 5182
aligned silicon gate technology. Synchronous circuit design techniques are l A“/JCC J,
employed to achieve high performance and low power operation. A0 —

A2 —
On chip latches are provided for addiess and data outputs allowing ef- :3— 0
ficient interfacing with microprocessor systems. The data output buffers A?; —
can be forced to a high impedance state for use in expanded memory = —Q
A8 —
arrays. A9
The HM-6518 is a fully static RAM and may be maintained in any state 'é‘
for an indefinite period of time. Data retention supply voltage and supply GND
current are guaranteed over temperature.
Functional Diagram
A5 Qi A
v el 7| am | s
ROW x
a8 REGISTER . DECODER 32] MATRIX
A9 O—— 75
[ G~
32
DO > GATED O} Laten |2 a
A COLUMN DECODER A
AND DATA I1/0 T
A 5
s /] ALL LINES POSITIVE LOGIC — ACTIVE HIGH
— THREE STATI FFERS:
w 0_4} ’ A " FlA mscn: —E—Bl:)urpuT ACTIVE
DATA LATCH:
E LATCHI — Q=
E O_q > ADD‘;\EES'; ;Eﬁ::uss Cf:l n?smc EDGE OF L
REGISTER ADDRESS REGISTERS AND DECODERS:
s LATCH ON FALLING EDGE OF E
st GATE ON FALLING EDGE OF E

A0 A1 A2 A3 A4

2-10

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow standard IC Handling Procedures.



Specifications HM-6518B-2/-8/HM-6518B-9

@
-
) n
Absolute Maximum Ratings* Operating Range ©
Supply Voltage - (VCC - GND) -0.3V to +8.0V  Operating Supply Voltage - VCC T
Input or Output Voltage Applied... (GND -0.3V) HM-6518B-2/-8.........oeeieiececiecieeeceaee 4.5V to 5.5V
to (VCC +0.3V) HM-6518B-9......ccceriiieiriecceeereeseerenens 4.5V to 5.5V
Storage Temperature -650C to +1500C  Operating Temperature
HM-6518B-2/-8 ....=550C to +1250C
HM-6518B-9 -400C to +850C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @
TEMP. & VCC =
OPERATING
RANGE
TEST =
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS g g
o ud
ICCSB Standby Supply Current 10 MA 1I0=0 =
V1 =VCC or GND
ICCOP | Operating Supply Current @ 4 mA | E=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 5 MA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 \ E=vCC
1} Input Leakage Current -1.0 +1.0 MA V1 =VCC or GND
D.C. 102 Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC -2.0 | VCC +0.3 \%
VoL Output Low Voltage 0.4 \Y 10 =3.2mA
VOH Output High Voltage 24 v 10 =-04mA
Cl Input Capacitance @ 6 pF VI =VCC or GND
f=1MHz
co Output Capacitance @ 10 pF | VO=vCCor GND
f=1MHz
TELQV Chip Enable Access Time 180 ns (O]
TAVQV Address Access Time 180 ns @
TSLQX | Chip Select Output Enable Time 20 120 ns ®®
TWLQZ | Write Enable Output Disable Time 120 ns ®®
TSHQZ | Chip Select Output Disable Time 120 ns @®
TELEH Chip Enable Pulse Negative Width 180 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns @
A.C TAVEL Address Setup Time 0 ns @
e TELAX | Address Hold Time 40 ns ®
TDVWH | Data Setup Time 80 ns @
TWHDX | Data Hold Time 0 ns @
TWLSH Chip Select Write Pulse Setup Time 100 ns @
TWLEH Chip Enable Write Pulse Setup Time 100 ns @
TSLWH Chip Select Write Pulse Hold Time 100 ns @
TELWH Chip Enable Write Pulse Hold Time 100 ns @
TWLWH | Write Enable Pulse Width 100 ns ®@
TELEL | Read or Write Cycle Time 280 ns @
NOTES: (@ All devices tested at worst case temperature and V.
@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
@ Tested at initial design and after major design changes.
@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C_ = 50 to 300pF. For C|_ greater than 50pF,
access time is derated 0.15ns/pF.




Specifications HM-6518-2/-8/HM-6518-9

Absolute Maximum Ratings* Operating Range
Supply Voltage - (VCC - GND) ......cocereuenne -0.3V to +8.0V  Operating Supply Voltage vCC
Input or Output Voltage Applied................... (GND -0.3V) HM-6518-2/-8... 4.5V to 5.5V
to (GND +0.3V) HM-6518-9 . 4.5V to 5.5V
Storage Temperature.........cccoceeeverevennn -650C to +1500C  Operating Temperature
HM-6518-2/-8.... ...-550C to +1250C
HM-6518-9 -400C to +850C

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

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCSB Standby Supply Current 10 MA 10=0
=VCCor GND
IccoP Operating Supply Current@ 4 mA E=1MHz,10=0
=VCCor GND
ICCDR Data Retention Supply Current 10 MA VCC=120,10=0
Vi=VCCor GND
VCCDR Data Retention Supply Voltage 20 \% E=VvCC
" Input Leakage Current -1.0 +1.0 MA VI = VCC or GND
10z Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
D.C. VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC -2.0 | vCC +0.3 \
VoL Output Low Voltage 04 \% 10 =3.2mA
VOH Output High Voltage 2.4 \Y 10 =-04mA
cl Input Capacitance @ 6 pF | VI=VCCorGND
f=1MHz
co Output Capacitance@ 10 pF VO= VCCor GND
f=1MHz
—_——————
TELQV Chip Enable Access Time 250 ns @
TAVQV | Address Access Time 250 ns @
TSLQX Chip Select Output Enable Time 20 160 ns @ O)
TwLQz Write Enable Output Disable Time 160 ns @ ®
TSHQzZ Chip Select Qutput Disable Time 160 ns @ @
TELEH Chip Enable Pulse Negative Width 250 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 0 ns ®
TELAX | Address Hold Time 50 ns ®
AC. TDVWH | Data Setup Time 110 ns O)
TWHDX | Data Hold Time 0 ns O)
TWLSH Chip Select Write Pulse Setup Time 130 ns @
TWLEH Chip Enable Write Pulse Setup Time 130 ns @
TSLWH Chip Select Write Pulse Hold Time 130 ns @
TELWH Chip Enable Write Pulse Hold Time 130 ns @
TWLWH | Write Enable Pulse Width 130 ns O]
TELEL Read or Write Cycle Time 350 ns @

NOTES: (@© All devices tested at worst case temperature and Vgc.

@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.

@ Tested at initial design and after major design changes.

@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C| = 50 to 300pF. For Ci_ greater than 50pF,
access time is derated 0.15ns/pF.
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Specifications HM-6518-5

@
-
Absolute Maximum Ratings* Operating Range 3
1
Supply Voltage - (VCC - GND) ..-0.3V to +8.0V  Operating Supply Voltage - VCC =
Input or Output Voltage Applied ... (GND -0.3V) HM=6518-5 ....cccuveiiiiiiiieecee e 4.5V to 5.5V I
to (VCC +0.3V)  Operating Temperature
Storage Temperature ...-650C to +1500C HM-6518-5 ...
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is astress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications ©
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCSB | Standby Supply Current 100 A 10=0 8 E
VI = VCC or GND EE
iccop Operating Supply Current @ 4 mA E=1MHz,10=0 =
VI =VCCor GND
ICCDR Data Retention Supply Current 100 HA VvCC=20,10=0
D.C. VI = VCC or GND
E=vce
VCCDR Data Retention Supply Voltage 20 \%
n Input Leakage Current -1.0 +1.0 HA V1 =VCCor GND
10z Output Leakage Current -1.0 +1.0 MA VO =VCCor GND
VIL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC -2.0| VCC +0.3 \%
voL Output Low Voltage 0.4 \ 10 =1.6mA
VOH Output High Voltage 24 \" 10 =-0.2mA
cl Input Capacitance @ 6 PF | VI=VCCorGND
f=1MHz
co Output Capacitance @ 10 pF | VO= VCCor GND
f=1MHz
TELQV Chip Enable Access Time 300 ns @
TAvVQvV Address Access Time 310 ns @
TSLax Chip Select Qutput Enable Time 20 200 ns @
TWLQZ Write Enable Output Disable Time 200 ns %@
TSHQZ Chip Select Output Disable Time 200 ns @@
TELEH Chip Enable Pulse Negative Width 300 ns ®
TEHEL Chip Enable Pulse Positive Width 150 ns @
TAVEL Address Setup Time 10 ns @
AC. TELAX Address Hold Time 50 ns @
TDVWH | Data Setup Time 130 ns @
TWHDX | Data Hold Time 0 ns ®
TWLSH | Chip Select Write Pulse Setup Time 160 ns @
TWLEH Chip Enable Write Pulse Setup Time 160 ns @
TSLWH | Chip Select Write Pulse Hold Time 160 ns ®@®
TELWH Chip Enable Write Pulse Hold Time 160 ns @
TWLWH Write Enable Pulse Width 160 ns @
TELEL | Read or Write Cycle Time 450 ns @
NOTES: (@ All devices tested at worst case temperature and V.
@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
@® Tested at initial design and after major design changes.
@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C_ greater than 50pF,
access time is derated 0.15ns/pF.
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HM-6518

Read Cycle
: TAVEL- |=TELAX: ] —
A COLERKKIRRNRK [NExT
TELEL
TEHEL TELI + TEHEL
E J N /I N—
= HIGH
w
XXX
HIGH 2
VALID OUTPUT LATCHED 1-_—
j TsHaz
TIME { } } f
REFERENCE 1 | T 1 T |
R ° 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE[E sOwW A D FUNCTION
-1 H H X | X X z MEMORY DISABLED
o] N X H v X z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H X X X OUTPUT ENABLED
2 L L H X X \% OQUTPUT VALID
3 o L H X X v OUTPUT LATCHED
4 H H X X X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 . X H v X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
NOTES: (@ Device selected only if both ST and 52 are low, and deselected if either S1 or S2 are high.

In the HM-6518 read cycle the address information is
latched into the on chip registers on the falling edge of E
(T = 0). Minimum address setup and hold time require-
ments must be met. After the required hold time the
addresses may change state without affecting device oper-

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

ation. In order for the output to be read S1, 52, and E  of E the data will be unlatched.

Write Cycle

vaver—=] |eTELAX~] o
A X 0:0:0:0:6 X NEXT
TEHEL TEL
N
E J: N y N
= TWL n

TDVWH ————{ TWHDX
VALID DATA
TSLWH
TWL

TiMe { | | | 4 !

REFERENCE 1 1 1 T 1 T 1
-1 ] 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT

REFERENCE[E w 8® A D Q FUNCTION

-1 H X X| X X z MEMORY DISABLED

[} X X | v X z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 LLL|X V z WRITE MODE HAS BEGUN

2 LAL| X Vv z DATA IS WRITTEN

3 x x| x x z WRITE COMPLETED

4 H X X|x X z PREPARE FOR NEXT CYCLE (SAME AS -1)

5 X X vox z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: (D Device selected only if both ST and 52 are low, and deselected if either S1 or S2 are high.
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HM-6518

The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
The write portion of the cycle is defined as E, W, S1, and
sS2 being low simultaneously. w may go low anytime
during the cycle provided that the write enable pulse set-
up time (TWLEH) is met. The write portion of the cycle
is terminated by the first rising edge of either E, W, S1 or
§2. Data setup and hold times must be referenced to the
terminating signal.

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

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

The data input and data output pins may be tied together
for use with a common 1/O data bus structure. When us-
ing the RAM in this method allow a minimum of one out-
put disable time (TWLQZ) after W goes low before apply-
ing input data to the bus. This will insure that the output
buffers are not active.

HM-6518

CMOS
MEMORY




o HARRIS

M-6551

256 x 4 CMOS RAM

Features
e Low Standby Power
Low Operating Power
Fast Access Time
Data Retention Voltage
TTL Compatible In/Out
High Output Drive — 1 TTL Load
Internal Latched Chip Select

High Noise Immunity

On Chip Address Registers

Latched Outputs

Three-State Outputs

Wide Operating Temperature Ranges:
» HM-6551-5

50uW Max.
20mW/MHz Max.
220nsec Max.
2.0 Volts Min.

00C to +700C

» HM-6551-9 -400C to +850C
» HM-6551-2/-8 -550C to +1250C
Description

The HM-6551 is a 256 by 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation.

On chip latches are provided for addresses and data outputs allowing
efficient interfacing with microprocessor systems. The data output
buffers can be forced to a high impedance state for use in expanded
memory arrays.

The HM-6551 is a fully static RAM and may be maintained in any state
for an indefinite period of time. Data retention supply voltage and supply
current are guaranteed over temperature.

Pinout
TOP VIEW

W — Write Enable
D — Data Input
Q — Data Output

A — Address Input
E- Chip Enable
S — Chip Select

Logic Symbol

[Ti
A0— I~ DO
Al—1 ——'Q0
A2— — D1
A3— Q1
A4— — D2
A5—1 —Q2
A6 —1 —D3
A7 — Q3

Ly
IH

[2]

4]

o
o)
N

Functional Diagram

A0 O—— A

A1O—— LATCHED 5 GATED 32x32
A5 O——— ADDRESS ROW MATRIX
A6 O———| REGISTER |, DECODER 32

A7 O— 5

I |

fi o fi

ALL LINES POSITIVE LOGIC - ACTIVE HIGH
THREE STATE BUFFERS:
A HIGH = OUTPUT ACTIVE

DATA LATCHES:
LHIGH=Q=D
Q LATCHES ON FALLING EDGE OF L

b——-o OUTPUT

D Q o0
A
DATA
D a
A

LATCHES

Do
A —  GaTED
COLUMN
D1
A AND DATA
INPUT/OUTPUT
D2
A
v
D3 ] 3 3
A
G -J A A

LATCHED
ADDRESS
REGISTER

!

A2 A3 A4

SELECT LATCH:
LLOW =Q=D
Q LATCHES ON RISING EDGE OF L
ADDRESS LATCHES AND GATED DECODERS :
LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E
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Specifications HM-6551B-2/-8 HM-6551B-9

-
Absolute Maximum Ratings * Operating Range 3
©
Supply Voltage - (VCC - GND) .......c.c........ -0.3V to +8.0V  Operating Supply Voltage - VCC .
Input or Output Voltage Applied................... (GND -0.3V) HM-6551B-2/-8 4.5V to 5.5V E
to (VCC+0.3V)  HM-6551B-9 4.5V to 5.5V I
Storage Temperature............ccccceveeiuneenn. -650C to +1500C  Operating Temperature
HM-6551B-2/-8 ......ccccvveeireeeieiciieens -550C to +1250C
HM=-6551B-9......c0oeiviiiiiiiniiiiiiicneee -400C to +850C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @©
TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 10 MA 10=0 i
VI =VCCor GND cg
ICCOP Operating Supply Current@ 4 mA E=1MHz, 10=0 E pre
VI =VCCor GND =
W =GND
ICCDR Data Retention Supply Current 10 MA VCC=20,10=0
VI =VCCor GND
VCCDR | Data Retention Supply Voltage 2.0 v E=vce
D.C. 1 Input Leakage Current -1.0 +1.0 MA V1 =VCCor GND
10Z Output Leakage Current -1.0 +1.0 MA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC -2.0|VCC+0.3| V
VoL Qutput Low Voltage 0.4 v 10 =1.6mA
VOH Output High Voltage 24 \ 10 =-0.4mA
Ci Input Capacitance@ 6 pF VI =VCCor GND
f=1MHz
co Output Capacitance ©] 10 pF VO=VCCor GND
f=1MHz
TELQV Chip Enable Access Time 220 ns @
TAVQV | Address Access Time 220 ns @
TS1LQX | Chip Select 1 Output Enable Time 20 130 ns Q@
TWLQZ Write Enabie Output Disabie Time i30 ns @J@
TS1HQZ | Chip Select 1 Output Disable Time 130 ns ®®@
TELEH | Chip Enable Pulse Negative Width 220 ns @
TEHEL | Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 0 ns @
A.C TS2LEL Chip Select 2 Setup Time 0 ns @
TELAX Address Hold Time 40 ns @
TELS2X | Chip Select 2 Hold Time 40 ns @
TDVWH | Data Setup Time 100 ns @
TWHDX | Data Hold Time 0 ns @
TWLS1H Chip Select 1 Write Pulse Setup Time 120 ns @
TWLEH | Chip Enable Write Pulse Setup Time 120 ns @
TS1LWH Chip Select 1 Write Pulse Hold Time 120 ns @
TELWH Chip Enable Write Pulse Hold Time 120 ns @
TWLWH Write Enable Pulse Width 120 ns @
TELEL | Read or Write Cycle Time 320 ns @
NOTES: (@ All devices tested at worst case temperature and Vg
@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
@ Tested at initial design and after major design changes.
@ Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C|_ greater than 50pF,
access time is derated 0.15ns/pF.
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Specifications HM-6551-2/-8 HM-6551-9

Absolute Maximum Ratings *

Supply Voltage - (VCC - GND)
Input or Output Voltage Applied

Storage Temperature

..-0.3V to +8.0V
....(GND -0.3V)
to (VCC +0.3V)

.......................... -650C to +1500C

Operating Range

Operating Supply Voltage - VCC

HM-6551-2/-8

HM-6551-9

Operating Temperature
HM-6551-2/-8

HM-6551-9

4.5V to 5.5V
4.5V to 5.5V

-550C to +1250C

-400C to +850C

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

Electrical Specifications ©

D.C.

A.C.

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 10 MA 10=0
VI =VCCor GND
ICCOP Operating Supply current @ 4 mA E =1MHz,10=0
VI =VCC or GND
W =GND
ICCDR Data Retention Supply Current 10 MA VCC=20,10=0
VI =VCCorGND
VCCDR Data Retention Supply Voltage 2.0 v E=VvCC
1 Input Leakage Current -1.0 +1.0 MA V1 =VCCor GND
102 Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage VCC -2.0| VCC +0.3 \
VoL Output Low Voltage 04 \% 10 =1.6mA
VOH Output High Voltage 24 \% 10 =-04mA
cl Input Capacitance @ 6 pE | VI=vCCor GND
f=1MHz
cOo Output Capacitance @ 10 pF VO=VCCor GND
f=1MHz
=
TELQV Chip Enable Access Time 300 ns @
TAvVQV Address Access Time 300 ns @
TS1LAX | Chip Select 1 Output Enable Time 20 150 ns @@
TWLQZ Write Enable Output Disable Time 150 ns @@
TS1HQZ Chip Select 1 Output Disable Time 150 ns @@
TELEH Chip Enable Pulse Negative Width 300 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 0 ns @
TS2LEL | Chip Select 2 Setup Time 0 ns @
TELAX Address Hold Time 50 ns @
TELS2X Chip Select 2 Hold Time 50 ns @
TDVWH | Data Setup Time 150 ns @
TWHDX | Data Hold Time 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time 180 ns ®
TWLEH Chip Enable Write Pulse Setup Time 180 ns @
TS1LWH Chip Select 1 Write Pulse Hold Time 180 ns @
TELWH Chip Enable Write Pulse Hold Time 180 ns @
TWLWH | Write Enable Pulse Width 180 ns @
TELEL | Read or Write Cycle Time 400 ns @
NOTES: (@ All devices tested at worst case temperature and Vee-

@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.

® Tested at initial design and after major design changes.

@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C_ greater than 50pF,

access time is derated 0.15ns/pF.
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Specifications HM-6551-5

-~
Absolute Maximum Ratings * Operating Range u"”,
(]
Supply Voltage - (VCC - GND) ..........c........ -0.3V to +8.0V  Operating Supply Voltage - VCC E'
Input or Output Voltage Applied................... (GND -0.3V) HM-=6551-5 .....ooiiiiniiiiiinierecceeeen 4.5V to 5.5V T
to (VCC +0.3V)  Operating Temperature
Storage Temperature..........c...coocvevrvnn.n -650C to +1500C HM-6551-5 .....cvoverererieenrererenieenese oo 00C to +700C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @©
TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 100 MA 10=0 o=
VI =VCCor GND gg
Iccop Operating Supply Current @ 4 mA E=1MHz,10=0 og
VI=VCCor GND
W=GND
ICCDR Data Retention Supply Current 100 MA VCC=20,l10=0
VI =VCC or GND
D.C. VCCDR Data Retention Supply Voltage 2.0 Vv E=Vvce
i input Leakage Current -i.0 +1.0 HA Vi=VCC or GND
10z Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage VCC -2.0 |VCC +0.3 \Y
VoL Output Low Voltage 0.4 \ 10 =1.6mA
VOH Output High Voltage 24 \% 10 =-0.2mA
Cli Input Capacitance @ 6 pF VI=VCCor GND
f=1MHz
co Output Capacitance @ 10 pF VO= VCC or GND
L = 1MHz
TELQV Chip Enable Access Time 350 ns @
TAvVQV Address Access Time 360 ns @
TS1LAX Chip Select 1 Output Enable Time 20 180 ns @@
TWLQZ Write Enable Output Disable Time 180 ns @@
TS1HQZ | Chip Select 1 Output Disable Time 180 ns @6
TELEH Chip Enable Pulse Negative Width 350 ns @
TEHEL Chip Enable Pulse Positive Width 150 ns @
TAVEL Address Setup Time 10 ns @
A.C. TS2LEL | Chip Select 2 Setup Time 10 ns ®
TELAX | Address Hold Time 70 ns (O]
TELS2X | Chip Select 2 Hold Time 70 ns ®
TDVWH | Data Setup Time 170 ns @
TWHDX | Data Hold Time 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time| 210 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 ns @
TS1LWH Chip Select 1 Write Pulse Hold Time 210 ns @
TELWH Chip Enable Write Pulse Hold Time 210 ns @
TWLWH Write Enable Puise Width 210 ns @
TELEL | Read or Write Cycle Time 500 ns @
NOTES: (@ All devices tested at worst case temperature and V.
@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.
(® Tested at initial design and after major design changes.
@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C_ = 50 to 300pF. For C|_ greater than 50pF,
access time is derated 0.15ns/pF.
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HM-6551

Read Cycle
TAVEL s  |TELA; TAVEL—] |-
A RRRRRIRIZK e
TELEL
FYENEL EL | TEHEL.
5 ™ \\_
TS2LEL —m] JeLs2Y TSAAEL—  fe—
> R R R R R R R KRR IRIRRR,
pe—— TELQV——=
f————— TAVQV ———=
a K VALID OUTPUT
TSILOX /I—-'rsmoz
1 1
w HIGH
TIME ’ { ’ L] ’ ’ *
REFERENCE 1 1 1 T T T T
-1 0 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE|E §1 82 W A D Q FUNCTION
-1 H H X XX X z MEMORY DISABLED
[o] X L H|V X z ADDRESSES AND §2 ARE LATCHED, CYCLE BEGINS
1 L L X H|X X X OUTPUT ENABLED BUT UNDEFINED
2 L L X H[X X v DATA OUTPUT VALID
3 A L X HIX X v OUTPUTS LATCHED, VALID DATA,S2 UNLATCHES
4 H H X X[X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X L H|V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The HM-6551 Read Cycle is initiated by the falling edge
of E. This signal latches the input address word and S2into
on chip registers providing that minimum setup and hold
times are met. After the required hold time, these inputs
may change state without affecting device operation.
S2 acts as a high order address and simplifies deccding.

be high._§ must have been latched low on the falling
edge of E. The output data will be valid at access time
(TELQV).

The_HM—6551 has output data latches that are controlled
by E. On the rising edge of E the present data is latched
and remains in that state until E falls. Also on the rising
edge of E, S2 unlatches and controls the outputs along
with ST. Either or both S1 or S2 may be used to force the
output buffers into a high impedance state.

Write Cycle

TAVEL. =TELA
A

KRR RRRRRRRRBIERKER

STST Yo%

VaVaV.

TELEL

TELEH. TEHEL

TS2LEL
& ASEEETELELRRZRLZARA

TS2LEL

- R AR vt KKK

TWLEH
. TELWH— [— TWHDX
W 2277777\ 2. A
TWLWH
TSILWH
_ TWL |
s Z22727777ZA\N\\\\\ 7N
I
Tme 4 ) 4 } 4
REFERENCE’ ; T 717 1 T l 5l
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HM-6551

TRUTH TABLE

TIME INPUTS OUTPUTS
REFERENCE|E S1 S2 W A D Q FUNCTION

-1 H H X X|IX X z MEMORY DISABLED
o} UX L XV X z CYCLE BEGINS, ADDRESSES AND S2 ARE LATCHED
1 L L X X X z WRITE PERIOD BEGINS
2 L L X S|X V z DATA IN ISWRITTEN
3 A X X H|X X z WRITE IS COMPLETED
a4 H H X X|[X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 XL X|VvoX z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

In the Write Cycle the falling edge of E latches the ad-
dresses and S2 into on chip registers. 52 must be latched
in the low state to enable the device. The write portion of
the cycle is defined as E, W, §7 being low and 52 being
latched low simultaneously. The W line may go low at any
time during the cycle providing that the write pulse setup
times (TWLEH and TWLS1H) are met. The write portion
of the cycle is terminated on the first rising edge of either

E, W, or S1.

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

times within the E and $1 low time (TELEH) various types
of write cycles may be performed. If the S1 low time
(TS1LS1H) is greater than the W puise pius an output
enable time (TS1LQX), a combination read-write cycle
is executed. Data may be modified an indefinite number
of times during any write cycle (TELEH).

The HM-6551 may be used on a common /O bus struct-
ure by tying the input and output pins together. The
multiplexing is accomplished internally by the W line.
In the write cycle, when W goes low, the output buffers
are forced to a high impedance state. One output disable
time delay (TWLQZ) must be allowed before applying
input data to the bus.
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QO HARRIS M-656 1

256 x 4 CMOS RAM

Features

Pinout
o HM-6100 Compatible
e Low Standby Power 50uW Max. TOP VIEW
e Low Operating Power 20mW/MHz Max. as1e " 18fvee
e Fast Access Time 220nsec Max. a2[]2 17[]as
e Data Retention Voltage 2.0 Volts Min. a3 16[]W
e TTL Compatible In/Out ao[]a 1515
e High Output Drive — 1 TTL Load as[]s 1a[Joa3
e On Chip Address Registers as(]s 13[]oaz
e Common Data In/Out arl]7 12 [Joat
e Three State Outputs onol]s 11[Joao
e Easy Microprocessor Interfacing eds whs
e Wide Operating Temperature Ranges:
» HM-6561-5 00C to +700C A — Address Input ‘W — Write Enable
» HM-6561-9 -400C to +850C g-- gr"'fp :Q::ie DQ — Data In/Out
- 1
» HM-6561-2/-8 -550C to +1250C P
Description
The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self- Logic Symbol
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation. EWVee S &
On chip latches are provided for address and data outputs allowing ef- LL .L | ‘L J,
ficient interfacing with microprocessor systems. The data output buffers ‘;’::
can be forced to a high impedance state for use in expanded memory A2— - bao
arrays. The data inputs and outputs are multiplexed internally for com- A3—] — pa1
mon |/0 bus compatibility. - o
The HM-6561 is a fully static RAM and may be maintained in any state N
for an indefinite period of time. Data retention supply voltage and supply
current are guaranteed over temperature. = GND
Functional Diagram A0 O———— LY
MO———1 (atcHeD 5 GATED
a8 ::;:E:: Dszzgsn 32 '::;(:l?x
A6 O———— A
A7O——— 5

]

[ L G
A G
[
0ao LATCH
AN Q L
o

D COLUMN
LATCH DECODER
AND

ALL LINES POSITIVE LOGIC - ACTIVE HIGH GATED

§

THREE STATE BUFFERS: ba1
A HIGH ~=OUTPUT ACTIVE

DATA LATCHES:
LHIGH~=Q =D )
Q LATCHES ON FALLING EDGE OF L paz 3 LATCH -
L

DATA IN/OUT

ADDRESS LATCHES AND GATED DECODERS:
LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E

¥

LATCH
A Q L 3
A

L LATCHED
*— ADDRESS

REGISTER

> w

52

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Specifications HMI-6561B-2/-8/HM-6561B-9

Absolute Maximum Ratings * Operating Range §
Supply Voltage - (VCC - GND) ......cccovvenee -0.3V to +8.0V  Operating Supply Vohage VCC ‘?
Input or Output Voltage Applied................... (GND -0.3V) HM-6561B-2/-8 .. ...4.5V to 5.5V =
to (VCC +0.3V) HM-6561B-9 ..4.5V to 5.5V I
Storage Temperature...........cc.cccceveeniennns -650C to +1500C  Operating Temperature
HM-6561B-2/-8..... -550C to +1250C
HM-6561B-9 -400C to +850C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS o 2=
I=x=]
ICCSB | Standby Supply Current 10 ua | 10=0 E=
= VCC or GND =
ICCOP | Operating Supply Current @ 4 mA | E=1MHz10=0
VI =VCCor GND
W = GND
ICCDR Data Retention Supply Current 10 MA VCC=2.0,10=0
VI=VCCor GND
VCCDR Data Retention Supply Voltage 2.0 \Y% E=VCC
D.C. 1 Input Leakage Current -1.0 +1.0 MA V1 =VCCor GND
1oz Input/Output Leakage Current -1.0 +1.0 MA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC -2.0 | VCC +0.3 \%
VoL Output Low Voltage 0.4 Y 10 =1.6mA
VOH Output High Voltage 24 \ 10 =-04mA
Cl Input Capacitance ® 6 pF VI =VCC or GND
f=1MHz
clo Input/Output Capacitance @ 10 pF VIO = VCC or GND
f=1MHz
TELQV Chip Enable Access Time 220 ns @
TAVQV | Address Access Time 220 ns @
TSLQX | Chip Select Output Enable Time 20 120 ns ®
TSHQZ Chip Select Output Disable Time 120 ns @
TELEH Chip Enable Pulse Negative Width 220 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 0 ns ®
TELAX | Address Hold Time 40 ns @
TDVWH | Data Setup Time 100 ns ®@®
TWHDX Data Hold Time 0 ns @
A.C. TWLDV | Write Data Delay Time 20 ns @
TWLSH Chip Select Write Pulse Setup Time 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 120 ns @
TSLWH Chip Select Write Pulse Hold Time 120 ns @
TELWH Chip Enable Write Pulse Hold Time 120 ns @
TWLWH Write Enable Pulse Width 120 ns @
TWLSL Early Output High Z Time 0 ns @
TSHWH | Late Output High Z Time 0 ns ®@
TELEL | Read or Write Cycle Time 320 ns ®
NOTES: (@ All devices tested at worst case temperature and Vgc.
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 1.5mA/MHz.
@ Tested at initial design and after major design changes.
® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivaient
and Cy_ =50 to 300pF. For C|_greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6561-2/-8/HM-6561-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND) ......coeveveen -0.3V to +8.0V
Input or Output Voltage Applied................... (GND -0.3V)

Storage Temperature....

to (VCC +0.3V)

........................... -650C to +1500C

Operating Range

Operating Supply Voltage - VCC

HM-6561-2/-8

HM-6561-9

Operating Temperature
HM-6561-2/-8

HM-6561-9

...4.5V to 5.5V
.4.5V to 5.5V

-550C to +1250C
-400C to +850C

“CAUTION: Stresses above those listed under “"Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
ICCSB Standby Supply Current 10 MA 10=0
VI =VCCor GND
1ICCOP Operating Supply Currem@ 4 mA E= 1MHz,10=0
VI =VCCor GND
W = GND
iCCDR Data Retention Supply Current 10 MA VCC=20,10=0
VI =VCCor GND
D.C. VCCDR | Data Retention Supply Voltage 2.0 v E=vcC
1] Input Leakage Current -1.0 +1.0 MA VI =VCCor GND
1102 Input/Output Leakage Current -1.0 +1.0 MA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 A
VIH Input High Voltage VCC -2.0 |vVCC +0.3 \%
VoL Output Low Voltage 04 Vv 10 =1.6mA
VOH Output High Voltage 24 \% 10 =-04mA
Cl Input Capacitance 6 pF VI =VCCor GND
f=1MHz
cio Input/Output Capacitance @ 10 pF | VIO=vceor GND
f=1MHz
TELQV Chip Enable Access Time 300 ns @
TAvVQV Address Access Time 300 ns @
TSLQX | Chip Select Output Enable Time 20 150 ns ®®
TSHQZ Chip Select Output Disable Time 150 ns @@
TELEH Chip Enable Pulse Negative Width 300 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL Address Setup Time 0 ns @
TELAX | Address Hold Time 50 ns @
TDVWH Data Setup Time 150 ns @

A.C. TWHDX | Data Hold Time 0 ns @
TWLDV | Write Data Delay Time 30 ns @
TWLSH | Chip Select Write Pulse Setup Time 180 ns @
TWLEH | Chip Enable Write Pulse Setup Time | 180 ns ®
TSLWH | Chip Select Write Pulse Hold Time 180 ns @
TELWH Chip Enable Write Pulse Hold Time 180 ns @
TWLWH | Write Enable Pulse Width 180 ns @
TWLSL Early Output High Z Time o] ns @
TSHWH | Late Output High Z Time 0 ns @
TELEL | Read or Write Cycle Time 400 ns @

NOTES: (@ All devices tested at worst case temperature and Vgc.

@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 1.5mA/MHz.

(@ Tested at initial design and after major design changes.

® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent

and C_ = 50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6561-5

Absolute Maximum Ratings * Operating Range

Supply Voltage - (VCC - GND) .-0.3V to +8.0V  Operating Supply Voltage - VCC

Input or Output Voltage Applied................... (GND -0.3V) HM-=6561-5 .......oooiiiiiiieiiieee e 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature
Storage Temperature.........ccocoeeeveiernnnne -650C to +1500C HM-=6561-5 ......ovvvimieniriieneenieeieseeiees 00C to +700C

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

Electrical Specifications (O

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX |[UNITS CONDITIONS
ICCSB Standby Supply Current 100 MA I0=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 mA E= 1MHz, 10=0
VI=VCCor GND
W = GND
ICCDR Data Retention Supply Current 100 MA VCC=20,10=0
VI =VCCor GND
D.Cc. VCCDR Data Retention Supply Voltage 20 \% E=vce
1] Input Leakage Current -1.0 +1.0 MA VI =VCC or GND
1102 Input/Output Leakage Current -1.0 +1.0 MA V10 = VCCor GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC -2.0 | VCC +0.3 \"
vOoL Output Low Voltage 0.4 \% 10 =1.6mA
VOH Output High Voltage 24 \% 10 =-0.2mA
Cl Input Capacitance@ 6 pF VI =VCCor GND
f=1MHz
Cclo Input/Output Capacitance@ 10 pF VIO = VCC or GND
= 1MHz
TELQV Chip Enable Access Time 350 ns @
TAvVQV Address Access Time 360 ns ©
TSLAX Chip Select Output Enable Time 20 180 ns
TSHQzZ Chip Select Output Disable Time 180 ns %@
TELEH Chip Enable Pulse Negative Width 350 ns @
TEHEL Chip Enable Puise Positive Width 150 ns @
TAVEL | Address Setup Time 10 ns @
TELAX | Address Hold Time 70 ns @
AC TDVWH | Data Setup Time 170 ns @

o TWHDX | Data Hold Time 0 ns @
TWLDV | Write Data Delay Time 40 ns
TWLSH | Chip Seléct Write Pulse Setup Time 210 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 ns @
TSLWH Chip Select Write Pulse Hold Time 210 ns @
TELWH Chip Enable Write Pulse Hold Time 210 ns @
TWLWH | Write Enable Pulse Width 210 ns @
TWLSL Early Output High Z Time o] ns @
TSHWH Late Output High Z Time 0 ns @
TELEL | Read or Write Cycle Time 500 : ns @

NOTES: (@ All devices tested at worst case temperature and Vgc.

@ Operating supply current (ICCOP) is proportional to operating frequency.
Example: typical ICCOP = 1.5mA/MHz.

@ Tested at initial design and after major design changes.

@® Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V.
Output load: 1 TTL gate equivalent and C_ = 50 to 300pF. For C|_greater than 50pF,
access time is derated 0.15ns/pF.
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HM-6561

Read Cycle
TEHEL TELEH L TEHEL
e N — N~
HIGH
le————TELQV
oa S DATAJ Hich 2 VALID DATA LATCHED | wion 2
TsHaZ TsLaxX j rsuozL
51,52 AN i } gaN
Time (| } 4 L} (I
REFERENCE T I T ! T T T
K] 0 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS OUTPUT
REFERENCE |E S1 W A DQ FUNCTION
-1 H H X|X z MEMORY DISABLED
(o] U X H|V z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H|X X OUTPUT ENABLED
2 L L HIX \ OQUTPUT VALID
3 A L HIX \ OUTPUT LATCHED
4 H H X|X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 U X HV z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
NOTES: 1) Device selected only if both S1 and S2 are low, and deselected if either S1 or S2 are high.

The HM-6561 Read Cycle is initiated on the falling edge
of E. This signal latches the input address word into on
chip registers. Minimum address setup and hold times
must be met. After the required hold time, the address
lines may change state without affecting device operation.

The_HM-6561 has output data latches that are controlled
by E. On the rising edge of E the present data is latched
and remains latched until E falls. Either or both S1 or 52
may be used to force the output buffers into a high im-
pedance state.

In order to read the output data E, S1 and S2 must be low
and W must be high. The output data will be valid at access
time (TELQV).

Write Cycle

et TELAX TAVEL-

vALID X RRRRIRIRRRHXARRRRIUIURRIXK _Inext

TEHEL

VALID DATA

—-
TSLWH ———————a=]
TWLS! |
/AN
TIME + ’ ’ ’ 4 ’ }
REFERENCE T T 1 T T T I
-1 ° 1 2 3 4 5
TRUTH TABLE
TIME _ IN’PLES
REFERENCE E ST W ADQ FUNCTION
-1 H H X|X X MEMORY DISABLED
0 X O X|voX CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L L|X X WRITE PERIOD BEGINS
2 L L SIXV DATA IN ISWRITTEN
3 4 X H[{X X WRITE IS COMPLETED
a4 H H XX X PREPARE FOR NEXT CYCLE (SAME AS -1)
5 U X XV X CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: 1) Device selected only if both S1 and S2 are low, and deselected if either S1 or S2 are high.
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HM-6561

The write cycle begins with the E falling edge latching the
address._The write portion of the cycle is defined by E ST,
S2 and W all being low simultaneously. The write portion
of the cycle is terminated by the first rising edge of any
control line, E, §1, §2 or W. The data setup and data
hold times (TDVWH and TWHDX) must be referenced to
the terminating signal. For example, if S2 rises first, data
setup and hold times become TDVS2H and TS2HDX; and
are numerically equal to TDVWH and TWHDX.

Data input/output multiplexing is controlled by W. Care
must be taken to avoid data bus conflicts, where the RAM
outputs become enabled when another device is driving
the data inputs. The following two examples illustrate the
timing required to avoid bus conflicts.

Case 1: Both S1 and S2 fall before W falls.

If both selects fall_before W falls, the RAM outputs will
become enabled. W is used to disable the outputs, so a
disable time (TWLQZ = TWLDV) must pass before any
other device can begin to drive the data inputs. This method
of operation requires a wider write pulse, because TWLDV
+ TDVWH is greater than TWLWH. In this case TWLSL
and TSHWH are meaningless and can be ignored.

Case 2: W falls before both ST and S2 fall.

If one or both selects are high until W falls the outputs are

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

IF OBSERVE | IGNORE
Case 1| Both.STandS2=low | TWLQZ | TWLWH
before W = low TWLDV TWLSL
TDVWH | TSHWH
Case 2| W = low before both TWLWH TwLQz
S$1and 52 = low TDVWH | TWLDV
TWLSL
TSHWH

If a series of consecutive write cycles are to be performed,

W may remain low until all desired locations are written.
This is an extension of Case 2.

Read-Modify-Write cycles and Read-Write-Read cycles
can be performed (extension of Case 1). In fact, data may
be modified as many times as desired with E remaining low.
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@ HARRIS HM-6504

4096 x 1 CMOS RAM

Features Pinouts
o Low Power Standby 125uW Max. TOP VIEW
* Low Power Operation 35mW/MHz Max. A0 QTVTsj vee
¢ Extremely Low Speed-Power Product a1[]2 17[] a6
e Data Retention @ 2.0V Min. az2[]a 16[] a7
e TTL Compatible Input/Output
e Three-State Output a3ja s as
* Standard JEDEC Pinout aslls  14[Jas
* Fast A Time 120/200nsec Max. aslje  13[Jar0
e Wide Operating Temperature Ranges: a(]~ 12[] A1t
» HM-6504-5 00C to +700C wls 1o
» HM-6504-9 -400C to +850C GND(O9 100E
» HM-6504-2/-8 -550C to +1259C
[ ]

18 Pin Package for High Density
On-Chip Address Register
Gated Inputs—No Pull up or Pull Down Resistors Required

Description

The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. The device utilizes synchronous circuitry
to achieve high performance and low power operation.

On chip latches are provided for addresses, data input and data output
allowing efficient interfacing with microprocessor systems. The data
output can be forced to a high impedance for use in expanded memory
arrays. Gated inputs allow lower operating current and also eliminates

the need for pull-up or pull-down resistors. The HM-6504 is a fully WGND E D
static RAM and may be maintained in any state for an indefinite period A — Address Input
of time. E — Chip Enable

W — Write Enable
D — Data Input

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

temperature.

Functional Diagram

A8
Ls8
A7 A
A8
LATCHED 6 | GATED
A0 ADDRESS |__ ROW 764 ﬁ??&
A1 ! RESISTER |A DECODER

ofN

A2 0—@0__‘
; I fos

GATED COLUMN
° ] .' LATCH = 2> | DECODER
D Q A AND DATA 1/O0
L
ALL LINES ACTIVE HIGH - POSITIVE LOGIC

A A THREE STATE BUFFERS:
LATCHED A HIGH—=OUTPUT ACTIVE

ADDRESS )
REGISTER CONTROL A_N: DATA LATCHES:

L
LLow =D
Q LATCHES ON RISING EDGE OF L.
ADDRESS LATCHES: -
- LATCH ON FALLING EDGE OF E
GATED DECODERS:

) >
>

GATE ON RISING EDGE OF G
LSB A11 A5A4A3A9A10

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow standard IC Handling Procedures.

2-28



Specifications HM-6504S-2/-8

<
Absolute Maximum Ratings* Operating Range 4
@
Supply Voltage - (VCC - GND) .......ccoeuee. -0.3V to +8.0V  Operating Supply Voltage s
Input or Output Voltage Applied................... (GND -0.3V) HM-6504S-2/-8 ........ccovvviriinrieiniiiieciiecniinn 4.5V to 5.5V T
to (VCC +0.3V) Operating Temperature
Storage Temperature..........cccecuevvnennnenns -650C to +1500C HM-6504S-2/-8 .......c.covvvvniinririinnn -550C to +1250C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 50 HA 19=0 >
E=VCC -0.3v cg g
. E=1MHz, 10=0 ==
IccoP Operating Supply Curren(@ 7 mA V1 = GND =) g
{CCDR Data Retention Supply Current 25 HA IEO- V%CVCC =20V
D c VCCDR Data Retention Supply Voltage 2.0 \
" Input Leakage Current -1.0 +1.0 MA VI = VCCor GND
10z Output Leakage Current -1.0 +1.0 HA VO= VCC or GND
ViL Input Low Voltage -0.3 08 \Y
i " vce vCcc
VIH Input High Voltage 20 403 v
VoL Output Low Voltage 04 \ 10 = 2.0mA
VOH Output High Voltage 24 v 10 = -1.0mA
Cl Input Capaci(ance@ 8.0 pF f=1MHz
Vi =VCC or GND
co Output Capacitance@ 10.0 pF f=1MHz
VO=VCCor GND
TELQV | Chip Enable Access Time 120 ns O)
TAVQV | Address Access Time 120 ns ®@
TELQX | Chip Enable Output Enable 10 . ns ®®
Time
TEHQZ | Chip Enable Output Disable 50 ns @ @
Time
TELEH | Chip Enable Pulse Negative 120 ns ®
Width
TEHEL Chip Enable Pulse Positive 50 ns @
Width
TAVEL | Address Setup Time 0 ns @
AC TELAX | Address Hold Time 40 ns ®
e TWLWH | Write Enable Pulse Width 20 ns O)
TWLEH | Write Enable Pulse Setup Time 70 ns @
TWLEL Early Write Pulse Setup Time 0 ns @
TWHEL | Write Enable Read Mode 0 ns ®®
Setup Time
TELWH Early Write Pulse Hold Time 40 ns @
TDVWL Data Setup Time 0 ns @
TDVEL Early Write Data Setup Time 0 ns @
TWLDX | Data Hold Time 25 ns @
TELDX Early Write Data Hold Time 25 ns @
TELEL | Read or Write Cycle Time 170 | ns ®
4
NOTES: @ All devices tested at worst case temperature and V.
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
@® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand
CL =50 to 300pF. For C|_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504S-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND)
Input or Output Voltage Applied

Storage Temperature

.............. -0.3V to +8.0V
................ (GND -0.3V)

to (VCC +0.3V)

-650C to +1500C

Operating Range

Operating Supply Voltage

HM-6504S-9............. et 4.5V to 5.5V
Operating Temperature
HM-6504S-9.......coeeeeiieicieieeciieen -400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 25 HA 10=0
E=VCC -0.3v
Iccop Operating Supply Currem@ 7 mA \5”21 hGnn[Z)' 10=0
ICCDR Data Retention Supply Current 15 HA \EI(ECV=C(2:.OV, 10=0
D.C. VCCDR Data Retention Supply Voltage 2.0 \
1" Input Leakage Current -1.0 +1.0 MA V1= VCC or GND
102 Output Leakage Current -1.0 +1.0 HA VO = VCC or GND
ViL Input Low Voltage -0.3 08 v
i vcC vce
VIH Input High Voltage 20 103" \
VOL Output Low Voltage 0.4 \ 10 = 2.0mA
VOH Output High Voltage 24 \% 10 = -1.0mA
Cl Input Capacitance@ 8.0 pF f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 pF f=1MHz
VO=VCCor GND
TELQV | Chip Enable Access Time 120 ns O)
TAVQV | Address Access Time 120 ns ®@
TELQX | Chip Enable Output Enable 10 ns ®®
Time
TEHQZ | Chip Enable Output Disable 50 ns ®®
Time
TELEH Chip Enable Pulse Negative 120 ns @
Width
TEHEL | Chip Enable Pulse Positive 50 ns ®@
Width
TAVEL | Address Setup Time 0 ns @
AC TELAX | Address Hold Time 40 ns ®@
e TWLWH | Write Enable Pulse Width 20 ns ®
TWLEH | Write Enable Pulse Setup Time | 70 ns @
TWLEL Early Write Pulse Setup Time [o] ns @
TWHEL | Write Enable Read Mode 0 ns ®®
Setup Time
TELWH | Early Write Pulse Hold Time 40 ns @
TDVWL | Data Setup Time 0 ns @
TDVEL | Early Write Data Setup Time 0 ns ®@
TWLDX | Data Hold Time 25 ns @
TELDX | Early Write Data Hold Time 25 ns @
TELEL Read or Write Cycle Time 170 ns @
NOTES: (© All devices tested at worst case temperature and Ve
® Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@® Tested at initial design and after major design changes.
@® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gateequivalentand

Cy = 50 to 300pF. For C_greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504B-2/-8

<
Absolute Maximum Ratings* Operating Range 0
©
Supply Voltage - (VCC - GND) .........ccoeueee -0.3V to +8.0V  Operating Supply Voltage s
Input or Output Voltage Applied................... (GND -0.3V) HM-6504B-2/-8........coovvieiiineneneee s 4.5V to 5.5V T
to (VCC +0.3V)  Operating Temperature
Storage Temperature.........cocooeeveeirennns -650C to +1500C HM-6504B-2/-8........ccccoeeiiiiriiicnnns -550C to +1250C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is astress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
0= >
ICCsB Standby Supply Current 50 HA E=VCC —0.3V g =
E =
. E=1MHz, 10=0 =5
P Supply C t 7 v o
1CCO Operating Supply Curren @ mA V1 = GND =
ICCDR Data Retention Supply Current 25 HA \é_C_C\;CZéO V,10=0
D C VCCDR Data Retention Supply Voltage 2.0 v
" Input Leakage Current -1.0 +1.0 HA V1= VCC or GND
102 Output Leakage Current -1.0 +1.0 HA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \
i vce vCC
VIH Input High Voltage 220 03 \Y
VoL Output Low Voltage 04 \ 10 = 2.0mA
VOH Output High Voltage 24 \ 10 =-1.0mA
Ct Input Capacitance@ 8.0 pF f=1MHz
Vi =VCCor GND
co Output Capacitance@ 10.0 pF f=1MHz
VO=VCC or GND
TELQV | Chip Enable Access Time 200 ns ®
TAvQvV Address Access Time 220 ns @
TELQX | Chip Enable Output Enable 20 ns ®®
Time
TEHQZ | Chip Enable Output Disable 80 ns ®@®
Time
TELEH | Chip Enable Pulse Negative 200 ns @
Width
TEHEL | Chip Enable Pulse Positive 90 ns ®
Width
TAVEL Address Setup Time 20 ns @
AC TELAX | Address Hold Time 50 ns ®
i TWLWH | Write Enable Pulse Width 60 ns ®
TWLEH Write Enable Puise Setup Time 150 ns @
TWLEL Early Write Pulse Setup Time 0 ns @
TWHEL | Write Enable Read Mode 0 ns @ @
Setup Time
TELWH | Early'Write Pulse Hold Time 60 ns ®
TDVWL | Data Setup Time 0 ns ®
TDVEL Early Write Data Setup Time 0 ns @
TWLDX | Data Hold Time 60 ns ®
TELDX | Early Write Data Hold Time 60 ns ®
TELEL | Read or Write Cycle Time 290 ns ®
NOTES: (® All devices tested at worst case temperature and Vee:
® Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
® Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand
Cy =50 to 300pF. For Cy_greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504B-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND) -0.3V to +8.0V

Input or Output Voltage Applied. ..(GND -0.3V)
to (VCC +0.3V)
Storage Temperature.........c.cceuevuerennnn -650C to +1500C

Operating Range

Operating Supply Voltage

HM-6504B-9 .....cceerieiiienininiiiiniceceeenes 4.5V to 5.5V
Operating Temperature
HM-6504B-9 ........ccocovriiriiiiiciiieees -400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 25 uA 10=0
E=vcec-0.3v
ICCOP | Operating Supply Current @ 7 mA E=1MHz10=0
VI =GND
ICCDR Data Retention Supply Current 15 HA VCC=20V,i0=0
E=vce
VCCDR Data Retention Supply Voltage 20 Vv
D.C 1 Input Leakage Current -1.0 +1.0 MA V1 =VCC or GND
10z Output Leakage Current -1.0 +1.0 HA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage vce vce \
-2.0 +0.3
VoL Output Low Voltage 04 v 10 = 2.0mA
VOH QOutput High Voltage 24 v 10 = -1.0mA
Cl Input Capacitance@ 8.0 pF f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 pF f=1MHz
VO = VCC or GND
X N
TELQV Chip Enable Access Time 200 ns @
TAVQV | Address Access Time 220 ns @
TELQX | Chip Enable Output Enable 20 ns ®@®
Time
TEHQZ Chip Enable Output Disable 80 ns @ @
Time
TELEH | Chip Enable Pulse Negative 200 ns O)
Width
TEHEL | Chip Enable Pulse Positive 90 ns ®
Width
TAVEL | Address Setup Time 20 ns ®
TELAX Address Hold Time 50 ns @
A.C. TWLWH | Write Enable Pulse Width 60 ns ®
TWLEH | Write Enable Pulse Setup Time | 150 ns ®
TWLEL Early Write Pulse Setup Time 1] ns @
TWHEL | Write Enable Read Mode 0 ns @@
Setup Time
TELWH | Early Write Pulse Hold Time 60 ns ®
TDVWL Data Setup Time ns @
TDVEL Early Write Data Setup Time 0 ns @
TWLDX | Data Hold Time 60 ns @
TELDX Early Write Data Hold Time 60 ns @
TELEL | Read or Write Cycle Time 290 ns ®
NOTES: (® All devices tested at worst case temperature and Vgc.
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
® Tested at initial design and after major design changes.
® Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and

C = 50 to 300pF. For C|_greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504-2/-8

<
Absolute Maximum Ratings* Operating Range S
«®
Supply Voltage - (VCC - GND)... .-0.3V to +8.0V  Operating Supply Voltage s
Input or Output Voltage Applied ...(GND -0.3V) HM-6504-2/-8.. ...4.5V to 5.5V T
to (VCC *+0.3V)  Operating Temperature
Storage Temperature..........cccccecvvvvveennens -650C to +1500C HM-6504-2/-8......cooeemeeeineneeeeee -550C to +1250C
"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
50 19=0
ICCSB Standby Supply Current wA F= VCC-0.3V w» E
=]
; €= 1MHz,10=0 ==
iccoep Operating Supply Currem@ 7 mA VI =GND o ;
ICCDR Data Retention Supply Current 25 uA VCS \:/g(?v' 10=0
D c VCCDR Data Retention Supply Voltage 2.0 Vv
) i Input Leakage Current -1.0 +1.0 HA VI =VCC or GND
10Z | Output Leakage Current -10 | +1.0 uA | VO =vCCor GND
ViL Input Low Voltage -03 08 \
i vcC vCC
VIH Input High Voltage 20 03 Y
VoL Output Low Voltage 04 \Y 10 = 2.0mA
VOH Output High Voltage 24 \ 10 = -1.0mA
cl Input Capacitance(3) 8.0 pF | f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 pF f = 1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 300 ns ®
TAVQV | Address Access Time 320 ns
TELOX Chip Enable Output Enable 20 ns @ @
Time
TEHQZ | Chip Enable Output Disable 100 ns ®@
Time
TELEH | Chip Enable Pulse Negative 300 ns ®
Width
TEHEL | Chip Enable Pulse Positive 120 ns ®@
Width
TAVEL | Address Setup Time 20 ns ®@
TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 80 ns ®
A.C. TWLEH Write Enable Pulse Setup Time | 200 ns @
TWLEL | Early Write Pulse Setup Time 0 ns ®
TWHEL | Write Enable Read Mode 0 ns
Setup Time @ @
TELWH Early Write Pulse Hold Time 80 ns @
TDVWL | Data Setup Time 0 ns ®
TDVEL Early Write Data Setup Time 0 ns @
TWLDX | Data Hold Time 80 ns ®
TELDX | Early Write Data Hold Time 80 ns ®@
TELEL Read or Write Cycle Time 420 ns @
NOTES: (@ All devices tested at worst case temperature and Vic.
® Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand
C =50 to 300pF. For C| greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504-9

Absolute Maximum Ratings*

Operating Range

Supply Voltage - (VCC - GND) ........ccevne -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied................... (GND -0.3V) HM-6504-9 ......cooviiiiiiiniiiiiiie e 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature

Storage Temperature................... e -650C to +1500C HM-6504-9 ..........ooooviiiciinicieees -400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
Iccss Standby Supply Current 25 HA 10=0,E= vee-03v
. E=1MHz 10=0
iccoe Operating Supply Currem@ 7 mA VI = GND
ICCDR Data Retention Supply Current 15 uA VECS;(?(.:OV, 10=0
D C VCCDR Data Retention Supply Voltage 2.0 v
) 1] Input Leakage Current -1.0 +1.0 MA VI =VCC or GND
102 Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
ViIL Input Low Voltage -0.3 08 \
; vce vceC
VIH Input High Voltage 20 +0.3 \2
VoL Output Low Voltage 04 Vv 10 = 2.0mA
VOH Output High Voltage 24 \ 10 =-1.0mA
cl Input Capacitance(3) 8.0 pF | f=1MHz
VI =VCCor GND
co Output Capacitance@ 10.0 pF f=1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 300 ns ®
TAVQV Address Access Time 320 ns @
TELQX Chip Enable Output Enable 20 ns @ @
Time
TEHQZ | Chip Enable Output Disable 100 ns ®®
Time
TELEH Chip Enable Pulse Negative 300 ns @
Width
TEHEL | Chip Enable Pulse Positive 120 ns ®
Width
TAVEL Address Setup Time 20 ns @
TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 80 ns ®
A.C. TWLEH Write Enable Pulse Setup Time 200 ns @
TWLEL Early Write Pulse Setup Time 0 ns @
TWHEL | Write Enable Read Mode 0 ns @ @
Setup Time
TELWH Early Write Pulse Hold Time 80 ns @
TDVWL | Data Setup Time 0 ns @
TDVEL Early Write Data Setup Time ns @
TWLDX | Data Hold Time 80 ns ®
TELDX | Early Write Data Hold Time 80 ns ®
TELEL Read or Write Cycle Time 420 ns @

NOTES: (@ All devices tested at worst case temperature and Vee-

Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.

Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Outputload: 1 TTL gate equivalentand

[CJIS)]

C =50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504C-9

<
Absolute Maximum Ratings* Operating Range 2
@
Supply Voltage - (VCC - GND)... -0.3V to +8.0V  Operating Supply Voltage s
Input or Output Voltage Applied. .(GND -0.3V) HM-6504C-9... ... 4.5V to 5.5V T
to (VCC +0.3V)  Operating Temperature
Storage Temperature........ccooeveeeeereenenns -650C to +1500C HM-=6504C-9.......cocoiviiiiiiiieirinicinees -400C to +850C
*CAUTION: Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications O
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 100 uA 10 =0 E= VCC-0.3V -
83
. E=1MHz,10=0 ==
ICCOP Operating Supply Currem@ 7 mA E _ w
Vi = GND «© =
ICCDR | Data Retention Supply Current 50 A VESS \=/C2.COV/I0 =0
D c VCCDR Data Retention Supply Voltage 2.0 \
n Input Leakage Current -1.0 +1.0 HA V1 =VCC or GND
102 Output Leakage Current -1.0 +1.0 MA VO = VCC or GND
ViL Input Low Voltage -0.3 08 \
i VvCcC vCcC
VIH Input High Voltage 50 403 \Y
VoL Output Low Voltage 04 \J 10 = 2.0mA
VOH Output High Voltage 24 Vv 10 = -1.0mA
] Input Capacitance@ 80 pF f=1MHz
VI =VCCor GND
co Output Capacitance@ 10.0 pF f=1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 300 ns ®
TAVQV | Address Access Time 320 ns ®@
TELQX Chip Enable Output Enable 20 ns @ @
Time
TEHQZ | Chip Enable Output Disable 100 ns @@®
Time
TELEH Chip Enable Pulse Negative 300 ns @
Width
TEHEL Chip Enable Pulse Positive 120 ns @
Width
TAVEL Address Setup Time 20 ns @
TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 80 ns ®
A.C. TWLEH | Write Enable Pulse Setup Time | 200 ns @
TWLEL Early Write Pulse Setup Time 0 ns @
TWHEL | Write Enable Read Mode 0 ns ®®
Setup Time
TELWH | Early Write Pulse Hold Time 80 ns ®
TOVWL | Data Setup Time 0 ns ®
TDVEL Early Write Data Setup Time Q ns @
TWLDX | Data Hold Time 80 ns ®
TELDX Early Write Data Hold Time 80 ns @
TELEL Read or Write Cycle Time 420 ns @
NOTES: (@ All devices tested at worst case temperature and Ve
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
@® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand
C =50 to 300pF. For Ci_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6504-5

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND)
Input or Output Voltage Applied

Storage Temperature........

-0.3V to +8.0V
.(GND -0.3V)

to (VCC +0.3V)
-650C to +1500C

Operating Range

Operating Supply Voltage

HM-6504-5 . .4.5V to 5.5V
Operating Temperature
HM-=6504-5 ....ocooriiiriiiinciicieneeee e 00C to +700C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @©

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
iccsB Standby Supply Current 350 A 10 =0,E- VCC-0.3V
. E=1MHz,10=0
ICCcoP Operating Supply Current@ 7 mA VI = GND
ICCDR Data Retention Supply Current 200 MA VE(}C;gCOV, 10=0
D C VCCDR Data Retention Supply Voltage 2.0 v
: " Input Leakage Current -10.0 +10.0 MA VI = VCC or GND
102 Output Leakage Current -10.0 +10.0 MA VO = VCC or GND
VIL Input Low Voltage -0.3 08 \2
i VCC vCC
VIH Input High Voltage 50 03 \%
VoL Output Low Voltage 0.4 \ 10 = 2.0mA
VOH Output High Voltage 24 \ 10 = -1.0mA
Cl Input Capacitance@ 8.0 pF f=1MHz
VI =VCCor GND
Cco Output Capacitance@ 10.0 pF f=1MHz
VO = VCC or GND
TELQV Chip Enable Access Time 350 ns @
TAVQV | Address Access Time 370 ns @
TELQX | Chip Enable Output Enable 20 ns ®@®
Time
TEHQZ | Chip Enable Output Disable 100 ns ®@®
Time
TELEH Chip Enable Pulse Negative 350 ns @
Width
TEHEL Chip Enable Pulse Positive 150 ns @
Width
TAVEL Address Setup Time 20 ns @
TELAX | Address Hold Time 50 ns O)
TWLWH | Write Enable Pulse Width 100 ns @
A.C. TWLEH Write Enable Pulse Setup Time 250 ns @
TWLEL Early Write Pulse Setup Time 0 ns @
TWHEL | Write Enable Read Mode 0 ns ®®
Setup Time
TELWH | Early Write Pulse Hold Time 100 ns ®
TDVWL | Data Setup Time 30 ns ®@
TDVEL | Early Write Data Setup Time 30 ns ®@
TWLDX | Data Hold Time 100 ns ®
TELDX | Early Write Data Hold Time 100 ns O)
TELEL Read or Write Cycle Time 500 ns @

NOTES: (@ All devices tested at worst case temperature and V.

(CJeXO)]

Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.

Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand

Cy_ =50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.
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HM-6504

<
Read Cycle o
[Tr]
[{]
=
TEHEL TELE! TELEL EL—a=y I
' J7 — X 4\
p——oTELQV
———e TELOX TEHQZ —==f
HIGH-Z HIGH-Z
Q VALID DATA QUTPUT p
w. HIGH
b ! ! 4t
REFERENCE T T T T T T T
-1 0 1 2 3 4
TRUTH TABLE
TIME INPUTS  JOUTPUT FUNCTION
REFERENCE | E A Q
-1 H|x | x z MEMORY DISABLED
0 NfH |V z CYCLE BEGINS, ADDRESSES ARE LATCHED e
1 L|H | x X | OUTPUT ENABLED 2
2 L|H X v OUTPUT VALID -
3 S |H | x v READ ACCOMPLISHED
4 H|x | x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 ~|H |V 2z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

Early Write Cycle

e ) | 4 !
REFERENCE T T T T
-1 0 1 2 3 4
TRUTH TABLE
TIME wPUTS OuTPUT FUNCTION
REFERENCE A D Q
-1 H | X X | X b4 MEMORY DISABLED
0 N L AR r4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L X X | X z WRITE INPROGRESS INTERNALLY
2 S| X X | X re WRITE COMPLETED
3 H | X X | X 4 PREPARE FOR NEXT CYCLE (SAME AS -1)
4 ~|L ViV 4 CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0)

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

will remain in that state until E returns high (T = 2). For
this cycle, the data input is latched by fgoing low; there-
fore da_Ea set up and hold times should be referenced to E.
When E (T = 2) returns to the high state the output buffer
and all inputs are disabled and all signals are unlatched. The
device is now ready for the next cycle.
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HM-6504

Late Write Cycle

NEXT ADD

Teu

EH

NI
T

HIGH 2

™ TEHEL ——=

- L ! b
.I1 0 il 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE| E W A D Q FUNCTION

1 H X X X r4 MEMORY DISABLED

0 hs H \Y X z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L] X A\ X WRITE BEGINS DATA IS LATCHED

2 L H X X X WRITE IN PROGRESS INTERNALLY

3 S| H X X X WRITE COMPLETED

a H X X X 2 PREPARE FOR NEXT CYCLE (SAME AS -1)

5 hS H \2 X 4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0!

The late write cycle is a cross between the early write write is between these two cases. With this cycle the

cycle and the read-modify-write cycle.

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

output may become active, and may become valid data, or
may remain active but undefined. Valid data is written
into the RAM if data setup, data hold, write setup and
write pulse widths are observed.
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a0 HARRIS

M-6514

1024 x 4 CMOS RAM

Features
Low Power Standby 125uW Max.
Low Power Operation 35mW/MHz Max.
Data Retention @ 2.0V Min.

TTL Compatible Input/Output
Common Data In/Out
Three-State Outputs
Standard JEDEC Pinout

Fast Access Time
Wide Operating Temperature Ranges:
» HM-6514-5
» HM-6514-9,
» HM-6514-2/-8
* 18 Pin Package for High Density

e On-Chip Address Register

® Gated Inputs—No Pull Up or Pull Down Resistors Required

120/200nsec Max.

00C to +70°C
-400C to +85°C
-550C to +1250C

Description

"The HM-6514 is a 1024 x 4 static CMOS RAM fabricated using self
aligned silicon gate technology. The device utilizes synchronous circuitry
to achieve high performance and low power operation.

On-chip latches are provided for the addresses allowing efficient inter-
facing with microprocessor systems. The data output can be forced to
a high impedance state for use in expanded memory systems. Gated
inputs allow low operating current and also eliminates the need for pull-
up or pulldown resistors.

The HM-6514 is a fully static RAM and may be maintained in any state
for an indefinite period of time. Data retention supply voltage and supply
current are guaranteed over temperature.

Pinouts
TOP VIEW

As(]
as(]
asf]
A3[]
ao[]
ar[]
a2[]

E
oNDd

Lcc
TOP VIEW

A5 A6 VCC A7

E GND W DQ3

— Address Input
— Chip Enable
W — Write Enable
DQ — Data In/Out

A
E

Functional Diagram

LS8 A9
A8 — A 6
A7 — . LATCHED i GATED
7
A6 M ADDRESS ROW hs ::;:I‘x
REGISTER |_ DECODER
A5 —— * A 6
D
L
- y y
. 6 ‘u’u‘he‘u
LS8 A2
A4
Al —
- LATCHED GATED COLUMN
A0 — . ADDRESS 1/0 SELECT
REGISTER |5 4
D
46‘ p L 10F8
B ol ——————————
E—1 ]
N }
W—
:D°_ |V |
|
——©e
[]
I SR il

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow standard IC Handling Procedures.
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Specifications HM-6514S-2/-8

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) .. -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied.. ... (GND -0.3V) HM-6514S8-2/-8 .....ooeoveiririeniere e 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature
Storage Temperature.............cccccecvnnuees -650C to +1500C HM-65148-2/-8 .......cccvvvviviiniiiin, -550C to +1250C

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

Electrical Specifications ©

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN | MAX | UNITS CONDITIONS
IccsB Standby Supply Current 50 uA 10=0
E=VvCC-0.3V
iccop Operating Supply Current @ 7 mA E=1MHz,10=0
VI = GND
ICCDR Data Retention Supply Current 25 HA VCC=2.0V,I0=0
E=vce
VCCDR Data Retention Supply Voltage 20 v
D.C. T Input Leakage Current 10 | +1.0 uA VI = VCC or GND
1oz Input/Qutput Leakage Current -1.0 +1.0 HA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage vce vCC \"
-20 | +03
vOoL Output Low Voltage 0.4 \" 10 = 2.0mA
VOH Output High Voltage 24 v 10 = -1.0mA
cl Input Capacitance () 8.0 pF | VI=vcCor GND
f=1MHz
clo Input/Output Capacitance@ 10.0 pF VIO = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 120 ns ®
TAVQV | Address Access Time 120 ns @
TELQX | Chip Enable Output Enable 10 ns ®®
Time
______ = . N
TEHQZ Chip Enabie Output Disable 50 ns 3)@)
Time
TELEH | Chip Enable Pulse Negative 120 ns ®
Width
TEHEL | Chip Enable Pulse Positive 50 ns ®
Width
TAVEL Address Setup Time 0 ns @
A.C. TELAX | Address Hold Time 40 ns @
TWLWH | Write Enable Pulse Width 120 ns ®
TWLEH | Write Enable Pulse Setup Time | 120 ns @
TELWH | Write Enable Pulse Hold Time | 120 ns ®
TDVWH | Data Setup Time 50° ns ®
TWHDX | Data Hold Time 0 ns 0O
TWLDV | Write Data Delay Time 70 ns @
TWLEL Early Output High-Z Time 0 ns @
TEHWH Late Output High-Z Time 0 ns @
TELEL | Read or Write Cycle Time 170 ns ®

NOTES: (@ All devices tested at worst case temperature and Vg c.

Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.

Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and
C| =50 to 300pF. For Ci_ greater than 50pF, access time is derated 0.15ns/pF.

(CJOIC)
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Specifications HM-6514S-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND)

Input or Output Voltage Applied

Storage Temperature

................. -0.3V to +8.0V
................... (GND -0.3V)

to (VCC +0.3V)

............ -650C to +1500C

Operating Range

Operating Supply Voltage

HM-6514S-9

Operating Temperature

HM-6514S-9

................................................ 4.5V to 5.5V

-400C to +850C

"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications ©

D.C.

A.C.

NOTES: @©

[O1C)C)

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICcsB Standby Supply Current 25 uA 0=
E=VvCC-0.3V
IcCcopP Operating Supply Current @ 7 mA E= 1MHz, 10 =0
VI = GND
ICCDR Data Retention Supply Current 15 uA VCC= 2.0V.I0=0
E=vce
VCCDR Data Retention Supply Voltage 20 \Y
1] Input Leakage Current -1.0 +1.0 MA VI = VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 A Vi0 = VCC or GND
ViL input Low Voltage -0.3 0.8 \%
VIH Input High Voltage vCC VvCC v
-2.0 +0.3
VoL Output Low Voltage 0.4 \% 10 = 2.0mA
VOH Output High Voltage 24 \ 10 =-1.0mA
Cl Input Capacitance@ 8.0 pF VI =VCC or GND
f=1MHz
cio Input/Output Capacitance@ 10.0 pF VIO = VCC or GND
f=1MHz
TELQV - | Chip Enable Access Time 120 ns ®
TAVQV | Address Access Time 120 ns @
TELQX | Chip Enable Output Enable 10 ns ®®
Time
TEHQZ Chip Enable Output Disable 50 ns @@
Time
TELEH | Chip Enable Pulse Negative 120 ns ®
Width
TEHEL Chip Enable Pulse Positive 50 ns @
Width
TAVEL Address Setup Time 0 ns @
TELAX | Address Hold Time 40 ns ®
TWLWH | Write Enable Pulse Width 120 ns ®
TWLEH | Write Enable Pulse Setup Time | 120 ns ®
TELWH | Write Enable Pulse Hold Time 120 ns @
TDVWH | Data Setup Time 50 ns ®
TWHDX | Data Hold Time 0 ns O
TWLDV | Write Data Delay Time 70 ns 0O
TWLEL | Early Output High-Z Time 0 ns ®
TEHWH | Late Output High-Z Time 0 ns ®
TELEL | Read or Write Cycle Time 170 ns ®

All devices tested at worst case temperature and Vgc.
Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.
Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and
C| =50 to 300pF. For C|_greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6514B-2/-8

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND).....
Input or Output Voltage Applied.

Storage Temperature

..-0.3V to +8.0V
....(GND -0.3V)

to (VCC +0.3V)
-650C to +1500C

Operating Range

Operating Supply Voltage

HM-6514B-2/-8

Operating Temperature

HM-6514B-2/-8

........ 4.5V to 5.5V

-550C to +1250C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
_functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

D.C.

A.C.

NOTES: @

[CIOXO)]

TEMP. & VCC =
OPERATING
RANGE
) TEST
SYMBOL PARAMETER MIN | MAX | UNITS CONDITIONS
IcCcsB Standby Supply Current 50 uA 10=0
E=vcc-03v
ICCOP | Operating Supply Current (2) 7 mA | E=1MHz, 10=0
VI = GND
ICCDR Data Retention Supply Current 25 HA \LCC =20V.I0-0
£=vce
VCCDR Data Retention Supply Voitage 20 A\

" Input Leakage Current -1.0 +1.0 MA VI = VCC or GND
110z Input/Output Leakage Current -1.0 +1.0 HA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \

VIH Input High Voltage vce vce \%
=20 | +03
VoL Output Low Voltage 0.4 " 10 = 2.0mA
VOH Output High Voltage 24 \" 10 = -1.0mA
cl Input Capacitance (3) 8.0 pF | Vi=vceor GND
= 1MHz
Clo Input/Output Capaci(ance@ 10.0 pF VIO = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 200 ns ®@
TAVQV | Address Access Time 220 ns ®
TELQX Chip Enable Output Enable 20 ns @ @
Time N
TEHQZ | Chip Enable Output Disable 80 ns ®®
Time
TELEH | Chip Enable Pulse Negative 200 ns ®
Width
TEHEL | Chip Enable Pulse Positive %) ns ®
Width
TAVEL | Address Setup Time 20 ns ®
TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 200 ns ®
TWLEH | Write Enable Pulse Setup Time | 200 ns ®
TELWH | Write Enable Pulse Hold Time 200 ns ®
TDVWH | Data Setup Time 120 ns ®
TWHDX | Data Hold Time 0 ns @
TWLDV | Write Data Delay Time 80 ns @
TWLEL Early Output High-Z Time 0 ns @
TEHWH | Late Output High-Z Time 0 ns ®
TELEL Read or Write Cycle Time 290 ns @

All devices tested at worst case temperature and Vgc.
Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.

Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gateequivalentand

C|_ =50 to 300pF. For C|_ greater than 50pF, access time is derated 0 15ns/pF.
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Specifications HM-6514B-9

<
. . . ™
Absolute Maximum Ratings* Operating Range 0
®
Supply Voltage - (VCC - GND) .-0.3V to +8.0V Operating Supply Voltage s
Input or Output Voltage Applied. ...(GND -0.3V) HM-6514B-9........cooiiiiiiiiiiie e 4.5V to 5.5V T
to (VCC +0.3V)  Operating Temperature
Storage Temperature..........ccccoceeeveieenns -650C to +150°C HM-6514B-9.....c.ooooiiiiiiiiiiccen -400C to +850C
“CAUTION: Stresses above those listed under “"Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications (O
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCsB Standby Supply Current 25 uA 10=0 -
E=VCC-0.3V lE
iccop Operating Supply Current @ 7 mA E=1MHz, 10=0 E E
VI =GND =
ICCDR Data Retention Supply Current 15 A VCC=2.0V.10=0
E=VCC
D.C. VCCDR Data Retention Supply Voltage 20 v
" Input Leakage Current -1.0 +1.0 uA V1 =VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 HA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VvCC vCcC v
-2.0 +0.3
VoL Output Low Voltage 0.4 \ 10 =2.0mA
VOH Output High Voltage 24 \Z 10 =-1.0mA
Cl Input Capacitance@ 8.0 pF VI =VCCor GND
f=1MHz
Clo Input/Output Capaci(ance@ 10.0 pF VIO = VCC or GND
f=1MHz
TELQV Chip Enable Access Time 200 ns @
TAVQV | Address Access Time 220 ns
TELQX | Chip Enable Output Enable 20 ns ®@®
Time
TEHQZ | Chip Enable Output Disable 80 ns ®®
Time
TELEH Chip Enable Pulse Negative 200 ns @
Width
TEHEL Chip Enable Pulse Positive 90 ns @
Width
A c TAVEL Address Setup Time 20 ns @
i TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 200 ns ®
TWLEH | Write Enable Pulse Setup Time | 200 ns ®@
TELWH | Write Enable Pulse Hold Time | 200 ns ®
TDVWH | Data Setup Time 120 ns ®@
TWHDX | Data Hold Time 0 ns (@)
TWLDV | Write Data Delay Time 80 ns @
TWLEL Early Output High-Z Time 0 ns @
TEHWH | Late Output High-Z Time 0 ns ®
TELEL | Read or Write Cycle Time 290 ns ®
NOTES: @ All devices tested at worst case temperature and Vee-
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
(® Tested at initial design and after major design changes.
® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and
C| =50 to 300pF. For Cy greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6514-2/-8

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND)........ccccece -0.3V to +8.0V
Input or Output Voltage Applied................... (GND -0.3V)
to (VCC +0.3V)

Storage Temperature..

..-650C to +1500C

Operating Range

Operating Supply Voltage

HM-6514-2/-8

Operating Temperature

HM-6514-2/-8

.............. 4.5V to 5.5V

.-550C to +1250C

*CAUTION: Stresses above those listed under “"Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCsB Standby Supply Current 50 MHA 10=0
E=vCC-0.3v
ICCOP | Operating Supply Current (2) 7 mA | E=1MHz, 10-0
VI =GND
ICCDR Data Retention Supply Current 25 HA VCC=20V.,I0- 0
E=vce
VCCDR Data Retention Supply Voltage 20 v
D.C. I Input Leakage Current -1.0 +1.0 HA Vi=VCCor GND
1oz Input/Output Leakage Current -1.0 +1.0 HA VIO = VCC or GND
ViL Input Low Voltage -0.3 " 0.8 v
VIH Input High Voltage vCcC VvCC v
-2.0 +0.3
VoL Output Low Voltage 04 \" 10 = 2.0mA
VOH Output High Voltage 24 v 10 =-1.0mA
cl Input Capacitance (3) 80 | pF | vi=vccorGND
f=1MHz
Clo Input/Output Capacitance@ 10.0 pF VIO =VCC or GND
f=1MHz
r—__;—_—
TELQV | Chip Enable Access Time 300 ns ®
TAVQV | Address Access Time 320 ns @
TELQX | Chip Enable Output Enable 20 ns ®®
Time
TEHQZ | Chip Enable Output Disable 100 ns ®@®
Time
TELEH Chip Enable Pulse Negative 300 ns @
Width
TEHEL Chip Enable Puise Positive 120 ns @
Width
TAVEL | Address Setup Time 20 ns ®
A.C. TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 300 ns ®
TWLEH | Write Enable Pulse Setup Time 300 ns @
TELWH | Write Enable Pulse Hold Time | 300 ns ®
TDVWH | Data Setup Time 200 ns ®
TWHDZ | Data Hold Time 0 ns @)
TWLDV | Write Data Delay Time 100 ns O
TWLEL | Early Output High-Z Time 0 ns ®
TEHWH | Late Output High-Z Time 0 ns ®
TELEL Read or Write Cycle Time 420 ns @
NOTES: (@ All devices tested at worst case temperature and Vee-

[CIeIC)

CL =50 to 300pF. For Ci greater than 50pF, access time is derated 0.15ns/pF.

Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.
Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and
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Specifications HM-6514-9

Absolute Maximum Ratings*

-0.3V to +8.0V

Supply Voltage - (VCC - GND)..

Input or Output Voltage Applied.. ....(GND -0.3V)
to (VCC +0.3V)
Storage Temperature............ccceeveveeenns -650C to +1500C

Operating Range

Operating Supply Voltage

HM-6514-9 .......cooiviiiiiiiiiiiciicceen 4.5V to 5.5V
Operating Temperature
HM-6514-9 ... ..-400C to +850C

*"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN | MAX |[UNITS CONDITIONS
ICCSB Standby Supply Current 25 uA 1I0=0
E=vce -0.3v
IccopP Operating Supply Current @ 7 mA E=1MHz, 10=0
VI =GND
ICCDR Data Retention Supply Current 15 HA VCC=20V,10=0
E=vce
D,c, VCCDR Data Retention Supply Voltage 20 v
" Input Leakage Current -1.0 +1.0 MHA VI =VCCor GND
110z Input/Output Leakage Current -1.0 +1.0 MHA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage vcC VvCC \
-20 +0.3
VoL Output Low Voltage 0.4 A\ 10 = 2.0mA
VOH Output High Voltage 24 v 10 =-1.0mA
Cl Input Capacitance 8.0 pF VI =VCCor GND
f=1MHz
Ccio Input/Output Capacitance@ 100 pF V10 = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 ns ®
TAVQV | Address Access Time 320 ns @
TELQX | Chip Enable Output Enable 20 ns ®®
Time
TEHOZ | Chip Enable Output Disable 100 | ns @@
Time
TELEH | Chip Enable Pulse Negative 300 ns ®
Width
TEHEL | Chip Enable Pulse Positive 120 ns ®
Width
TAVEL | Address Setup Time 20 ns ®
A.C. TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 300 ns ®
TWLEH | Write Enable Pulse Setup Time | 300 ns ®
TELWH | Write Enable Pulse Hold Time | 300 ns ®
TDVWH | Data Setup Time 200 ns @
TWHDX | Data Hold Time 0 ns O
TWLDV | Write Data Delay Time 100 ns @
TWLEL | Early Output High-Z Time 0 ns ®@
TEHWH | Late Output High-Z Time 0 ns ®
TELEL | Read or Write Cycle Time 420 ns ®

NOTES: (@ All devices tested at worst case temperature and Voc.

Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
Tested at initial design and after major design changes.

Input rise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand

(CIoIS)

CL =50 to 300pF. For C|_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6514C-9

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND)....
Input or Output Voltage Applied..

Storage Temperature..........ccoecveruennen.

0.3V to +8.0V
...(GND -0.3V)
to (VCC +0.3V)

..... -650C to +1500C

Operating Range

Operating Supply Voltage

HM-6514C-9.......coviiiiiiieiiieieeeeeeseeae s 4.5V to 5.5V
Operating Temperature
HM-6514C-9.......cooiiriiriiieecrieeieeiee -400C to +850C

"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications @

TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCSB Standby Supply Current 100 uA 10=0
E=vcc -0.3v
iccoep Operating Supply Current @ 7 mA E=1MHz, 10=0
Vi =GND
ICCDR Data Retention Supply Current 50 MA VCC=20V,10=0
E=vce
VCCDR Data Retention Supply Voltage 20 \%2
D.C. 1 Input Leakage Current -1.0 +1.0 MA V1= VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 uA VIO = VCC or GND
ViIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage vcC vCcC v
-2.0 +0.3
VoL Output Low Voltage 0.4 A% 10 = 2.0mA
VOH Output High Voltage 24 \" 10 =-1.0mA
Cl Input Capucitance@ 8.0 pF Vi=VCCor GND
f=1MHz
cio Input/Output Capacitance@ 10.0 pF  |VIO=VCCor GND
f=1MHz
TELQV | Chip Enable Access Time 300 | ns ®
TAVQV | Address Access Time 320 ns @
TELQX | Chip Enable Output Enable 20 ns ®@®
Time
TEHQZ Chip Enable Output Disable 100 ns @ @
Time
TELEH | Chip Enable Pulse Negative 300 ns ®
Width
TEHEL | Chip Enable Pulse Positive 120 ns ®@
Width
TAVEL Address Setup Time 20 ns @
AC TELAX | Address Hold Time 50 ns @
i TWLWH | Write Enable Pulse Width 300 ns ®
TWLEH Write Enable Pulse Setup Time 300 ns @
TELWH | Write Enable Pulse Hold Time | 300 ns ®
TDVWH | Data Setup Time 200 ns ®
TWHDX | Data Hold Time 0 ns o
TWLDV | Write Data Delay Time 100 ns @
TWLEL | Early Output High-Z Time 0 ns ®
TEHWH Late Output High-Z Time 0 ns @
TELEL Read or Write Cycle Time 420 ns @
NOTES: (@ All devices tested at worst case temperature and Vc.
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
@® Inputrise and fali times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalent and

Ci =50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6514-5

. <
Absolute Maximum Ratings* Operating Range -
n
. 0
Supply Voltage - (VCC - GND) -0.3V to +8.0V  Operating Supply Voltage 3
Input or Output Voltage Applied.... (GND -0.3V) HM-6514-5 4.5V to 5.5V =
to (VCC +0.3V)  Operating Temperature X
Storage Temperature.........cccoeerveniernenne -650C to +1500C HM-6514-5 ......cccovvvrriiiiiniiiniiciiieninns 00C to +700C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications @©
TEMP. & VCC =
OPERATING
RANGE
TEST
SYMBOL PARAMETER MIN MAX |UNITS CONDITIONS
Iccss Standby Supply Current 350 A E=VCC -0.3V
10=0
ICCOP | Operating Supply Current (2) 7 mA E=1MHz,10=0 wE
VI =GND =%}
==
ICCDR Data Retention Supply Current 200 uA vce = 20V.I0=0 4 E’
E=VCC
D.C. VCCDR | Data Retention Supply Voltage | 2.0 v
" Input Leakage Current -10.0 | +10.0 uA V1= VCC or GND
1oz Input/Output Leakage Current -10.0 | +10.0 uA VIO = VCC or GND
ViL Input Low Voltage -0.3 08 \
VIH Input High Voltage vcc vce \
-2.0 +0.3
voL Output Low Voltage 0.4 v 10 = 1.6mA
VOH Output High Voltage 24 v 10 = -0.4mA
(o] Input Cupacitance@ 8.0 pF VI =VCCor GND
f=1MHz
[el]e] Input/Output Capacitance@ 10.0 pF VI =VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 350 | ns ®@
TAVQV | Address Access Time 370 ns @
TELQX | Chip Enable Output Enable 20 ns @ @
Time
TEHQZ | Chip Enable Output Disable 100 | ns ©]0]
Time
TELEH | Chip Enable Pulse Negative 350 ns ®
Width
TEHEL | Chip Enable Pulse Positive 150 ns ®
Width
TAVEL Address Setup Time 20 ns @
A.C. TELAX | Address Hold Time 50 ns ®
TWLWH | Write Enable Pulse Width 350 ns ®
TWLEH | Write Enable Pulse Setup Time | 350 ns ®
TELWH | Write Enable Pulse Hold Time | 350 ns ®
TDVWH | Data Setup Time 250 ns ®
TWHDX | Data Hold Time 0 ns ®
TWLDV | Write Data Delay Time 100 ns @
TWLEL | Early Output High-Z Time 0 ns ®
TEHWH | Late Output High-Z Time 0 ns ®
TELEL | Read or Write Cycle Time 500 ns ®
NOTES: (@ All devices tested at worst case temperature and Ve
@ Operating supply current (ICCOP) is proportional to operating frequency. Example: typical ICCOP = 5mA/MHz.
@ Tested at initial design and after major design changes.
® Inputrise and fall times: 5ns max. Input and output timing reference level: 1.5V. Output load: 1 TTL gate equivalentand
C| =50 to 300pF. For C|_greater than 50pF, access time is derated 0.15ns/pF.
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Read Cycle

TELEL |

TAVEL —=
A

P
me
T

TELQV

) = TELOX—{

00 HIGH 2 ],M( VALID DATA OUT Huenz
_ HIGH

w

TIME ! 4 ! | - !
REFERENCE _, H H 2 N 5

TRUTH TABLE

TIME INPUTS  [DATA 110
REFERENCE | E W A oa FUNCTION
1 Hox | ox Z | MEMORY DISABLED
0 ~H v Z | CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H X X OUTPUT ENABLED
2 (S v |ouTPuT vaLID
3 £oH | x V| READ ACCOMPLISHED
a H X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 H |y 7 | CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

enabled but data is not valid until time (T = 2). W must
remain high throughout the read cycle. After the data has
been read E may return high (T = 3). This will force the out-
put buffers and all inputs to a disabled state at time (T = 4).
The memory is now ready for the next cycle.

Write Cycle

TAVEL j=-TELAX:

A N VALID ADD

TAVEL
NEXT ADD

TELEL

TELES

Fw«n
3

TEHEL——-]

N

N—

™WL

—>1 TEHWH

™L

0o

TWLEL l_._
W
ku)v-l
uld VALID DATA INPUT JIL. 1. S
[: TOVWH ———] TWHDX

TEU

)

TIME [}

REFERENCE H 1

Lo~
o

o
-

TRUTH TABLE

FUNCTION

TIME INPUTS
REFERENCE € W A Do
1 HoX X z
0 ox v oz
1 LoL x z
2 LS oxov
3 S H X z
a H X X z
5 X vz

MEMORY DISABLED

CYCLE BEGINS, ADDRESSES ARE LATCHED
WRITE PERIOD BEGINS

DATA IN IS WRITTEN

WRITE COMPLETED

PREPARE FOR NEXT CYCLE (SAME AS -1)
CYCLE ENDS, NEXT CYCLE BEGINS {SAME AS 0)

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

Case 1: E falls before W falls

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

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

before or equal to W rising

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

IF OBSERVE IGNORE
Case 1 | E falls before W TWLDV TWLEL
Case 2 | E falls after W & TWLEL TWLDV

E rises before W TEHWH TWHDX

If a series of consecutive write cycles are to be performed,
W may be held low until all desired locations have been
written (an extension of Case 2).
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2114 Capability

CY

ADDRESS VALID

2114 — Requires the Address to Remain Valid
Throughout the Cycle.

6514 — Requires Valid Address for Only a Small
Portion of the Cycle, but Requires E tc
Fall to Initiate Each Cycle.

COMPATIBLE
TIMING

ADD

ADDRESS VALID

>><
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& HARRIS HM-6516

2K x 8 CMOS RAM

Features Pinouts

o Low Power Standby 275uW Max. TOP VIEW

e Low Power Operation 55mW/MHz Max.

e Fast Access 120/200ns Max.

¢ Industry Standard Pinout

e Single Supply 5 Volt VCC

e TTL Compatible

e Static Memory Cells

e High Output Drive

e On Chip Address Latches

e Easy Microprocessor Interfacing

e Wide Operating Temperature Ranges: PIN NAMES
» HM-6516-5 00C to +700C A Address Input
» HM-6516-9 -400C to +850C DQ  Data Input/Output
» HM-6516-2/-8 -550C to +1250C € Gutpur Enable

Description NG No Connect.

The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex-

tremely low power operation is achieved by the use of complementary MOS To;‘\:ﬁEw

design techniques. This low power is further enhanced by the use of synch- A7 NC NC NC vVCC NC NC
ronous circuit techniques that keep the active (operating) power low, and Lot

also give fast access times. The pinout of the HM-6516 is the popular 24 pin,
8 bit wide JEDEC standard which allows easy memory board layouts, flexible
enough to accomodate a variety of PROMs, RAMs, EPROMs, and ROMs.

The HM-6516 is ideally suited for use in microprocessor based systems.
The byte wide organization simplifies the memory array design,and keeps
operating power down to a minimum because only one device is enabled at
a time. The address latches allow very simple interfacing to recent genera-

tion microprocessors which employ a multiplexed address/data bus. The con- 1 % 17 1 1
venient output enable control also simplifies multiplexed bus interfacing by
allowing the data outputs to be controlled independent of the chip enable. DQ1D02GND NC DQ3 DO4DAS

Functional Diagram

A0 A
A9 ?
A8
) I;l;':JCHED GATED 128 x 128
A RESS ROW 7% MATRIX
A6 REGISTER DECODER
AS A
A4 —of 7
L G
/16 f16 16 16 A16 f16 f1e
)
]
]
_G' GATED COLUMN
DECODER 1
G 1
'
]
w
14 4 ALL LINES POSITIVE LOG1-
" z ACTIVE HIGH
! THREE STATE BUFFERS:
) L LATCHED ADDRESS A HIGH —= OUTPUT ACTIVE
r—4 > ¢
REGISTER ADDRESS LATCHES AND GATED
DECODERS: _
| | | | LATCH ON FALLING EDGE OF E
a a2 a1 A GATE ON FALLING EDGE OF E

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Specifications HM-6516B-8/HM-6516B-9

Absolute Maximum Ratings* Operating Range 1‘9-
Supply Voltage - (VCC - GND) .....ccccuoe... -0.3V to +8.0V  Operating Supply Voltage 8
Input or Output Voltage Applied................... (GND -0.3V) HM-6516B-8 4.5V to 5.5V -
to (VCC +0.3V) HM-6516B-9 4.5V to 5.5V E
Storage Temperature...........ccoccveeveeneenn.n -650C to +1500C  Operating Temperature - I
HM-6516B-8........ccocveeiiieniiieiiecre e, -550C to +1250C
HM-6516B-9........cceiiiiiiiiiiicniecee -400C to +850C
"CAUTION: Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications
TEMP&VCC =
OPERATING
RANGE (D ——
SYMBOL PARAMETER MIN | MAX UNITS CONDITIONS
>
ICCSB Standby Supply Current 50 HA 10=0 a8
VI = VCC or GND EE
ICCOP Operating Supply Current @ 10 mA f=1MHz,10=0,G=VCC =
VI =VCC or GND
ICCDR Data Retention Supply Current 25 MA 10=0 VCC=2.0,
VI =VCC or GND,
D.C. | Vccor Data Retention Supply Voltage 2.0 v E=VvCC
H Input Leakage Current -1.0 +1.0 HA VI =VCC or GND
1102 Input/Output Leakage Current -1.0 +1.0 MA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 24 vCC v
+0.3
VoL Output Low Voltage 0.4 \" 10 =3.2mA
VOH Output High Voltage 2.4 v 10 =—-1.0mA
Cl Input Capacitance @ 8.0 pF VI =VCCor GND,
f=1MHz
Clo Input/Output Capacitance @ 10.0 pF VIO = VCC or GND,
f=1MHz
——_-———_———T———_
TELQV Chip Enable Access Time 120 ns @
TAVQV | Address Access Time 120 ns ®
TELQX Chip Enable Output Enable Time 10 ns %
TwWLQZ Write Enable Output Disable Time 50 ns
TEHQZ Chip Enable Output Disable Time 50 ns @
TGLQV | Output Enable Output Valid Time 80 ns ®@
TGLQAX Output Enable Output Enabie Time 10 ns @
TGHQzZ Output Enable Output Disable Time 50 ns @
A.C. TELEH Chip Enable Pulse Negative Width | 120 ns @
@ TEHEL Chip Enable Pulse Positive Width 50 ns @
TAVEL Address Setup Time 0 ns (4)
TELAX Address Hold Time 30 ns
TWLWH | Write Enable Pulse Width 120 ns ®
TWLEH | Write Enable Pulse Setup Time 120 ns O]
TELWH Write Enable Pulse Hold Time 120 ns ®
TDVWH | Data Setup Time 50 ns @
TWHDX | Data Hold Time 10 ns ®
TWLDV Write Data Delay Time 50 ns @
TELEL Read or Write Cycle Time 170 | ns (0]
NOTES: (@ All devices tested at worst case temperature and V.
@ Typical derating: 5mA/MHz increase in ICCOP.
@ Tested at initial design and after major design changes.
@® Input pulse levels: OV to 3V. Input rise and fall times: 5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and C = 50 to 300pF. For C|_ greater than 50pF, access time is derated 0.15ns/pF.
® Tested at Vo = 4.5V and 5.5V.
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Specifications HM-6516-8/HM-6516-9

Absolute Maximum Ratings* Operating Range
Supply Voltage - (VCC - GND).... -0.3V to +8.0V  Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) HM-6516-8... 4.5V to 5.5V
) to (VCC +0.3V) HM-6516-9... 4.5V to 5.5V
Storage Temperature.........cccoeeeeeveveennnn -650C to +1500C  Operating Temperature
HM-6516-8.......coviiiiiiiiicieececc -550C to +1250C
HM-6516-9.....ccoiiiiiiiiiiiiiece -400C to +85°C
*CAUTION: Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications
TEMP&VCC =
OPERATING
; RANGE (D TEST
SYMBOL PARAMETER MIN | MAX UNITS CONDITIONS
ICCsB Standby Supply Current 100 MA 10=0
VI = VCC or GND
Iccop Operating Supply Current @ 10 mA f=1MHz,10=0,G=VCC
VI =VCCor GND
ICCDR Data Retention Supply Current 50 MA 10=0, VCC=2.0,
VI =VCC or GND,
D.C VCCDR Data Retention Supply Voltage 2.0 \ E=vce
o 1] Input Leakage Current -1.0 | +1.0 MA VI = VCC or GND
110z Input/Output Leakage Current -1.0 +1.0 MHA VIO = VCC or GND
VIL Input Low Voltage -0.3 08 v
VIH Input High Voltage 24 vcec v
+0.3
VoL Output Low Voltage 0.4 v 10 =3.2mA
VOH Output High Voltage 24 v 10 = -1.0mA
cl Input Capacitance @ 8.0 pF VI = VCC or GND,
= 1MHz
clo Input/Output Capacitance (@ 10.0 pF VIO = VCC or GND,
f = 1MHz
TELQV Chip Enable Access Time 200 ns 0]
TAVQV Address Access Time 200 ns @
TELQX Chip Enable Output Enable Time 10 ns
TWLQZ Write Enable Output Disable Time 80 ns %
TEHQZ Chip Enable Output Disable Time 80 ns
TGLQV Output Enable Output Valid Time 80 ns @
TGLAX Output Enable Output Enable Time 10 ns %
TGHQZ Output Enable Output Disable Time 80 ns
A.C. TELEH Chip Enable Pulse Negative Width | 200 ns (O]
@ TEHEL Chip Enable Pulse Positive Width 80 ns @
TAVEL Address Setup Time 0 ns @
TELAX Address Hold Time 50 ns
TWLWH | Write Enable Pulse Width 200 ns @
TWLEH Write Enable Pulse Setup Time 200 ns O)
TELWH Write Enable Pulse Hold Time 200 ns O]
TDVWH Data Setup Time 80 ns @
TWHDX | Data Hold Time 10 ns @
TWLDV Write Data Delay Time 80 ns @
TELEL Read or Write Cycle Time 280 ns @
NOTES: @ All devices tested at worst case temperature and V.
® Typical derating: 5mA/MHz increase in ICCOP.
@ Tested at initial design and after major design changes.
@® Input pulse levels: OV to 3V. Input rise and fall times: 5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and C|_ = 50 to 300pF. For C| greater than 50pF, access time is derated 0.15ns/pF.
® Tested at Vo = 4.5V and 5.5V.

2-52



Specifications HM-6516-5

Absolute Maximum Ratings™* Operating Range
Supply Voltage - (VCC - GND)

..-0.3V to +8.0V  Operating Supply Voltage

HM-6516

Input or Output Voltage Applied... ....(GND -0.3v) HM-6516-5.....cccureeeieeeeieeecieeciee e 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature
Storage Temperature.........cccoeceeveerrieenen. -650C to +1500C HM-B516-5......cccviiiriieiiereeeeeeere e 00C to +700C

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

Electrical Specifications

TEMPR&VCC =
OPERATING
RANGE (D TEST
SYmMBOL PARAMETER MIN | MAX || UNITS CONDITIONS
ICCSB Standby Supply Current 500 MA 10=0 wx
VI = VCC or GND =1
ICCOP Operating Supply Current @ 10 mA f=1MHz,10=0,G=VCC oL
VI =VCC or GND
ICCDR Data Retention Supply Current 250 MA 10=0 VCC=2.0,
Vi=VCCor GND,
VCCDR Data Retention Supply Voltage 2.0 \ E=VvCC
D.C.
1" Input Leakage Current -5.0 | +5.0 MA V1 =VCCor GND
110z Input/Output Leakage Current —-5.0 | +5.0 MA VIO = VCC or GND
ViIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 24 | VvCC v
+0.3
VoL Output Low Voltage 0.4 \" 10 =32mA
VOH Output High Voltage 2.4 \" 10 = -1.0mA
Cl Input Capacitance @ 8.0 pF VI =VCCor GND,
f=1MHz
Clo Input/Output Capacitance @ 10.0 pF VIO = VCC or GND,

f = 1MHz
TELQV

Chip Enable Access Time 200 ns @
TAvVQV Address Access Time 200 ns @
TELOX Chip Enable Cutput Enable Time 10 ns @
TWLQZ Write Enable Output Disable Time 80 ns
TEHQZ Chip Enable Output Disable Time 80 ns %
TGLQV | Output Enable Output Valid Time 80 ns ®
TGLAX Output Enable Output Enable Time 10 ns %
TGHQZ Output Enable Output Disable Time 80 ns
A.C. TELEH Chip Enable Pulse Negative Width | 200 ns @
@ TEHEL Chip Enable Pulse Positive Width 80 ns @
TAVEL Address Setup Time 0 ns @)
TELAX Address Hold Time 50 ns
TWLWH | Write Enable Pulse Width 200 ns ®
TWLEH Write Enable Pulse Setup Time 200 ns @
TELWH | Write Enable Pulse Hold Time 200 ns ®
TDVWH | Data Setup Time 80 ns ®
TWHDX | Data Hold Time 10 ns ®
TWLDV | Write Data Delay Time 80 ns ®
TELEL Read or Write Cycle Time 280 ns @

NOTES: (@ All devices tested at worst case temperature and Voc.

Typical derating: 5mA/MHz increase in ICCOP.

Tested at initial design and after major design changes.

Input pulse levels: OV to 3V. Input rise and fall times: 5ns max. Input and output timing reference levels: 1.5V.

Output load: 1 TTL gate equivalent and Cy_ = 50 to 300pF. For C|_greater than 50pF, access-time is derated 0.15ns/pF.
Tested at Vo = 4.5V and 5.5V.

® 0006
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Read Cycle
TAvav ]
)
~ TAVEL"»I—ELAX ‘ ~TAVEL-]
" vALID | ADD WN o m NEXT |ADD
TELEL
[ TEHEL — TELEH e TEHEL
[ A
W HIGH
—= TEHQZ = TELQV
| LTELOX TEHQZ}——
. _-"\
pa VALID DATA OUT Y
HioZ |~
l{—TeLav—]
g \\\\\\\ IAN \\
—! ~«—TGLOX
TIME I | { ! | }
REFERENCE | : ! ! : ™,
E] 0 1 2 3 4 5
TRUTH TABLE
TIME o INP_UTS
REFERENCE E w G A DQ FUNCTION
-1 H X X X ¥4 MEMORY DISABLED
0 LS H X v 4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H L X X OUTPUT ENABLED
2 L H L X \% OUTPUT VALID
3 rs H X X \2 READ ACCOMPLISHED
4 H X X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 RN H X v r4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0), minimum address setup
and hold time requirements must be met. After the
required hold time, the addresses may change state
without affecting device operation. During time (T = 1),
the outputs become enabled but data is not valid until
time (T = 2),Wmust remain high throughout the read

cycle. After the data has been read, E may return high
(T = This will force the output buffers into a high
impedance mode at time (T =4). G is used to disable the
output buffers when in a logical ‘“1"" state (T = -1, 0,
3, 4, 5). After (T = 4) time, the memory is ready for the
next cycle.

Write Cycle

TELAX \-

< ravel ~ TAVEL =
A 3¢ VALID ADD X NEXT ADD
‘];,, _TEHEL I CTEHEL _ -
£ ' i Lwn TWLER =
- TWLWH —
W 27
L L — = TWHDX

23 VALID DATA IN

pa -
G HIGH
TIME ;
REFERENCE A 0 1 2 3 4 5
TRUTH TABLE
TIME INPUTS

REFERENCE E W G A DQ FUNCTION
-1 H X H|x X MEMORY DISABLED
0 X H |l VvooXx CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H | x x WRITE PERIOD BEGINS
2 L £ H | X Vv DATA IN ISWRITTEN
3 £ H  H | x X WRITE COMPLETED
4 H x H|x X PREPARE FOR NEXT CYCLE (SAME AS-1)
5 N x H|V x CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The write cycle is initiated on the falling edge of E(T=0),
which latches the address information in the on chip
registers. If a write cycle is to be performed where the
output is not to become active, G can be held high (in-
active). TDVWH and TWHDX must be met for proper
device operation regardless of G.
falls (read mode) a possible bus conflict may exist. If
E rises before W rises, reference data setup and hold times

If € and G fall before W

to the E rising edge. The write operation is terminated by
the first rising edge of W (T = 2) or E(T = 3). After the
minimum E high time (TEHEL), the next cycle may
begin. If a series of consecutive write cycles are to be
performed, the W line may be held low unitl all desired
locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.
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N
et
8
ADVANCE INFORMATION 2048 x 8 Asynchronous <
CMOS Static RAM T
Features Pinouts
® Fast Access Time 55/70/90ns Max. TOP VIEW
e Low Standby Current 50uA Max. 3 vee
® Low Operating Current 70mA Max. 2 AS
e Data Retention @ 2.0 Volts 20uA Max. 3 A9 PIN NAMES
’ - 4 w A Address Input
¢ TTL Compatible Inputs and Outputs 5 G DQ Data Input/Output
« JEDEC Approved Pinout (2716, 6116 Type) ; oE (c)nm Enable
® No Clocks or Strobes Required : pa7 % v&ﬁ&”é;;glnele
e Wide Temperature Range -550C to +1250C bag NC  No Connect

e Equal Cycle and Access Time
e Single 5 Volt Supply
e Gated Inputs—No Pull-Up or Pull-Down Resistors Required

Description

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

Lcc

DQ1 DA2GND NC DQ3 DQ4 DOS

Functional Description

CMoS
MEMORY

n— [ ROW [
B Ao | Row 128 x 128
Ad—— | RESS DE- | |
AS—— BUFFER| _ |CODER MEMORY ARRAY
ﬁg__ | A | 128
: 1
128
COLUMN DIE‘%{JDER
| INPUT/QUTPUT (X8)
E > 41 4

COLUMN
“ ADDRESS BUFFER

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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Specifications HM-65162S-9

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied... (GND -0.3V) HM-=65162S-9......coiviriiiienerieceererencneeaee 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature
Storage Temperature..........ccccceeeververeennn. -650C to +1500C HM-65162S-9 ...-400C to +850C

“CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.
Electrical Specifications Advance Information
TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCSB1 | Standby Supply Current 100 | uA 10 =0, E=vec-0.3v ®
ICCSB Standby Supply Current 8 mA E=22V10=0 @
ICC Enabled Supply Current 70 mA E =08V, 10=0 @
ICCOP Operating Supply Current @ 70 mA E=08V,10=0 (5
f=1MHz
ICCDR Data Retention Supply Current 40 pA IO_= 0,VCC =2.0
E =VCC-0.3V
D.C. VCCDR Data Retention Supply Voltage 2.0 v
] Input Leakage Current -1.0 +1.0 HA VI =VCC or GND @
10z Input/Output Leakage Current -1.0 | +1.0 LA VIO = vee or GND (B)
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 VvCce v
+0.3v
VoL | Output Low Voltage 0.4 v 0=40ma (®
VOH Output High Voltage 2.4 v 0=-1.0mA (&
cl Input Capacitance 3) 8 pF Vi=VCC=GND,
f=1MHz
clo Input/Output Capacitance @) 10 PF V10 = VCC = GND,
f=1MHz
=_— =
TAVAV | Read Cycle Time 55 ns ORONO)
TAVQV Address Access Time 55 ns & & ®
TELQV Chip Enable Access Time 55 ns @ ® ©®
TELOX | Chip Enable Output Enable Time 5 ns ®®6 6
READ TGLQV Output Enable Access Time 35 ns ® 06 6
CYCLE TGLOX | Output Enable Output Enable Time 5 ns ®® 6 6
TEHQZ | Chip Enable Output Disable Time 35 ns @@ 6 ©
TGHQZ Output Enable Output Disable Time 30 ns ®® e e
TAVQX | Output Hold from Address Change 5 ns ® G @
TAVAV | Write Cycle Time 55 ns ® 6 e
A.C. TELWH | Chip Selection to End of Write 45 ns ®6 6
TAVWL | Address Setup Time 5 ns [ONONO]
WRITE | TWLWH | Write Enable Pulse Width 40 ns @06 6
CYCLE | TWHAX | Write Enable Read Setup Time 10 ns @6 e
TGHQZ Output Enable Output Disable Time 30 ns @O 6 ©®
TwLaz Write Enable Output Disable Time 30 ns [€XOROKO)
TOVWH | Data Setup Time 25 ns @ 6 6
TWHDX | Data Hold Time 10 ns @ 6® ®
TWHQX | Write Enable Output Enable Time 0 ns @ ® ©
TWLEH Write Enable Pulse Setup Time 45 ns @ ® ©®
TDVEH Chip Enable Data Setup Time 25 ns @ 6 @®
TAVWH | Address Valid to End of Write 45 ns @ ®G® 6
NOTES: (D All devices tested at worst case temperature and supply Input and output timing reference levels 1.5V. Output load:
voltage limits 1 TTL gate equivalent and CL = 50 to 300pV. For CL greater
@ Typical derating: 5SmA/MHz increase in ICCOP. VI = VCC or than S0pF, access time is derated 0.15ns/pF.
GND. ® Tested at VCC = 4.5V
@ Tested at initial design and after major process/design ® Tested at VCC = 5.5V.
changes.
W inpul puise ieveis UV L0 3V. Input rise and fali imes 5ns max
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Specifications HM-65162B-8/HM-65162B-9

Absolute Maximum Ratings*

Operating Range

Supply Voltage - (VCC - GND) ..-0.3V to +8.0V  Operating Supply Voltage..........c.cccocieviieinnnnnn 4.5V to 5.5V
Input or Output Voltage Applied................... (GND -0.3V)  Operating Temperature
to (VCC +0.3V) HM-65162B-8 ..-550C to +1250C

Storage Temperature...

-650C to +1500C

HM-65162B-9

....-400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications

D.C.

READ
CYCLE

A.C.

WRITE
CYCLE

TEMP. & VCC =
OPERATING
RANGE @ TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 50 pA 10=0,E=VCC-0.3V (®
ICCSB Standby Supply Current 8 mA E=22V10=0 ®
1CC Enabled Supply Current 70 mA E=o08v,10=0 ®
ICCOP Operating Supply Current @ 70 mA E=0.8V,10=0 @
f=1MHz
ICCDR Data Retention Supply Current 20 rA 10 =0, VCC = 2.0
E=VvCcC-0.3V
VCCDR Data Retention Supply Voltage 2.0 v
] Input Leakage Current -1.0 +1.0 nA VI =VCC or GND @
10z Input/Output Leakage Current -1.0 +1.0 A VIO = VCC or GND(®)
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 2.2 VCC \
+0.3V
VoL Output Low Voltage 0.4 ' 10 = 4.0mA @
VOH _ Output High Voltage 2.4 v 10 = —1.0mA @
Cl Input Capacitance (3 8 pF V1 =VCC=GND,
f=1MHz
clo Input/Output Capacitance @) 10 pF VIO = VCC = GND,
f=1MHz
= = . —
TAVAV Read Cycle Time 70 ns @ @
TAVQV Address Access Time 70 ns @ @ ®
TELQV Chip Enable Access Time 70 ns ® ® ®
TELQX | Chip Enable Output Enable Time 5 ns ®®0e
TGLQV Output Enable Access Time 50 ns ® ® @
TGLQX Output Enable Qutput Enable Time 5 ns @ @ @
TEHQZ Chip Enable Output Disable Time 35 ns @ @ ® @
TGHQZ Output Enable Output Disable Time 35 ns @ @ @ @
TAVOX | Output Hold from Address Change 5 ns @ 6 6
TAVAV | Write Cycle Time 70 ns ® 60
TELWH Chip Selection to End of Write 45 ns ® 06 6
TAVWL Address Setup Time 10 ns @ @ @
TWLWH | Write Enable Pulse Width 40 ns [OXOXNO;
TWHAX| Write Enable Read Setup Time 10 ns ® 06 6
TGHQZ Output Enable Output Disable Time 35 ns ® @ ® @
TWLQZ Write Enable Output Disable Time 40 ns ® [(ONONO]
TOVWH | Data Setup Time 30 ns ® 06 O
TWHDX | Data Hold Time 10 ns ® 6 6
TWHQX | Write Enable Output Enable Time 0 ns ® @6 6
TWLEH | Write Enable Pulse Setup Time 40 ns @6 G
TDVEH | Chip Enable Data Setup Time 30 ns @® G ®
TAVWH | Address Valid to End of Write 50 ns @ B G

NOTES: @ All devices tested at worst case temperature and supply

voltage limits,

@ Typical derating: 5mA/MHz increase in ICCOP. VI =VCC or
GND.

@ Tested at initial design and after major process/design
changes

@® Input pulse levels OV to 3V. Input rise and fall times 5ns max.

@O

Input and output timing reference levels 1.5V. Output load:
1 TTL gate equivalent and CL = 50 to 300pV. For CL greater
than 50pF, access time is derated 0.15ns/pF.

Tested at VCC = 4.5V

Tested at VCC = 5.5V.
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Specifications HM-65162-8/HM-65162-9

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) ...
Input or Output Voltage Applied....

..-0.3V to +8.0V  Operating Supply Voltage 4.5V to 5.5V
....(GND -0.3V)  Operating Temperature
to (VCC +0.3V) HM-65162-8..

Storage Temperature........c..ccocceuveveeenneee. -650C to +1500C HM-65162-9..

..-550C to +1250C
... -400C to +850C

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

Electrical Specifications

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 100 A 10 = 0, = VCC—0.3V ®
1CCSB Standby Supply Current 8 mA E=22vi0=0 ®
IcC Enabled Supply Current 70 mA E=08Vv,10=0 ®
1CCOP Operating Supply Current @) 70 mA E-o08v,10=0 ®
f=1MHz
ICCDR Data Retention Supply Current 40 A 10=0, VCC = 2.0
E =VCC~-0.3V
D.C. VCCDR Data Retention Supply Voltage 2.0 '

] Input Leakage Current -1.0 +1.0 rA VI =VCC or GND @
1oz input/Output Leakage Current -1.0 +1.0 pA VIO = VCC or GND@
ViL Input Low Voltage -0.3 0.8 \

VIH Input High Voltage 2.2 VCC \

+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA @
VOH Output High Voltage 2.4 v 0=-1.0mA ®

Cl Input Capacitance @) 8 pF VI=VCC=GND,

=1 MHz
Clo Input/Output Capacitance (3) 10 pF VIO = VCC = GND,
f=1MHz

= — = =

TAVAV | Read Cycle Time 90 ns ®® @®
Ay Ad oo Ao T on . @ (8) (8)
1RVUYV AUUTESS ACCESS 1ime 1Y) ns N D
TELQV Chip Enable Access Time 90 ns @ @ @
TELOX | Chip Enable Output Enable Time 5 ns ONONONG)
READ | T6LQv | Output Enable Access Time 65 | ns (ONC)
CYCLE TGLAX Output Enable Output Enable Time 5 ns ®® 6 G
TEHQZ | Chip Enable Output Disable Time 5 | ns @@ 6 6
TGHQZ Output Enable Output Disable Time 40 ns ® @ @ @
TAVQX Output Hold from Address Change 5 ns @ @ @
TAVAV | Write Gycle Time 90 ns (ONONC)
A.C. TELWH | Chip Selection to End of Write 55 ns ® 06 ®
TAVWL Address Setup Time 10 ns @ @ ®
WRITE | TWLWH | Write Enable Pulse Width 55 ns (ONONO]
CYCLE| TwHAX | Write Enable Read Setup Time 10 ns ® 06 ©
TGHQZ Output Enable Output Disable Time 40 ns ®® @ ®
TWLQZ | Write Enable Output Disable Time 5 | ns @@ 6 G
TOVWH | Data Setup Time 30 ns @ ® @
TWHDX | Data Hold Time 15 ns 0) ®
TWHQX | Write Enable Output Enable Time 0 ns O® 6 @
TWLEH | Write Enable Pulse Setup Time 55 ns [ONCGHNO]
TDVEH Chip Enable Data Setup Time 30 ns @ @ @
TAVWH Address Valid to End of Write 65 ns @ ® ©®
NOTES: (D All devices tested at worst case temperature and supply Input and output timing reference levels 1.5V. Output load
voltage limits. 1 TTL gate equivalent and CL = 50 to 300pV. For CL greater
@ Typical derating: 5SmA/MHz increase in ICCOP. VI = VCC or than 50pF, access time is derated 0.15ns/pF.
GND. (® Tested at VCC = 4.5V
@ Tested at initial design and after major process/design ® Tested at VCC - 5.5V.
changes.
@® Input pulse levels 0V to 3V. Input rise and fall times 5ns max.
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Specifications HM-65162C-8/HM-65162C-9

N
Absolute Maximum Ratings* Operating Range ,‘2
n
Supply Voltage - (VCC - GND) ................... -0.3Vto +8.0V  Operating Supply Voltage.......c..cccccoovvvenenienn. 4.5V to 5.5V ‘ID
Input or Output Voltage Applied................... (GND -0.3V) Operating Temperature E
to (VCC +0.3V) HM-65162C-8... ....-550C to +1250C T
Storage Temperature............ccoceeeeeennne -650C to +1500C HM-65162C-9... -400C to +850C
“CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is astress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications
TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCSB1 Standby Supply Current 900 A 10 =0, E = VCC-0.3V @ .
iccsB Standby Supply Current 8 mA E=22vi0=0 25
IcC Enabled Supply Current 70 mA E-o08v,10-0 ®)] EE
ICCOP Operating Supply Current @ 70 mA E=08Vv,10=0
f=1MHz
ICCDR Data Retention Supply Current 300 A 10=0,VCC=2.0
E=VCC-0.3V
D.C. VCCDR Data Retention Supply Voltage 2.0 v
1] Input Leakage Current -5.0 +5.0 nA VI =VCC or GND @
1oz Input/Output Leakage Current -5.0 +5.0 uA VIO = VCC or GND (6)
VL Input Low Voltage -0.3 0.8 2
VIH Input High Voltage 2.2 vCe Vv
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA ®
VOH Output High Voltage 2.4 v 0=-1.0mA  ®
cl Input Capacitance @) 8 pF VI =VCC = GND,
f=1MHz
clo Input/Qutput Capacitance @) 10 pF VIO = VCC = GND,
f=1MHz
TAVAV | Read Cycle Time 90 ns (ONONO)
TAVQV Address Access Time 90 ns @ 6 6
TELQV Chip Enable Access Time 90 ns @ G ©
TELQX Chip Enable Output Enable Time 5 ns ®@® 06 6
READ | 76LQv | Output Enable Access Time 65 ns @ ® ©®
CYCLE TGLOX Output Enable Output Enable Time 5 ns ®@® 6 6
TEHQZ Chip Enable Output Disable Time 50 ns ® 0] ® @
TGHQZ Output Enable Output Disable Time 40 ns ®@® 6 G
TAVAX Output Hold from Address Change 5 ns (ONONO)
TAVAV Write Cycle Time 90 ns @ ®
A.C. TELWH Chip Selection to End of Write 55 ns @ 5) @
TAVWL Address Setup Time 10 ns @ Cg
WRITE | TWLWH | write Enable Pulse Width 55 ns ONONO
CYCLE | TwHAX| Write Enable Read Setup Time 10 ns (ONONO,
TGHQZ Output Enable Output Disable Time 40 ns @ @ @ @
TWLQZ Write Enable Output Disable Time 50 ns @ @ @ @
TOVWH | Data Setup Time 30 ns ® 6o
TWHDX | Data Hold Time 15 ns ONONG
TWHOX | Write Enable Output Enable Time 0 ns ©OXONONO,
TWLEH | Write Enable Pulse Setup Time 55 ns @ B @5
TDVEH Chip Enable Data Setup Time 30 ns ) @ 8)
TAVWH Address Valid to End of Write 65 ns (ONO) ®
NOTES: @ All devices tested at worst case temperature and supply Input and output timing reference levels 1.5V. Output load:
voltage limits. 1 TTL gate equivalent and CL - 50 to 300pV. For CL greater
@ Typical derating: 5mA/MHz increase in ICCOP. VI = VCC or than 50pF. access time is derated 0.15ns/pF
GND ® Tested at VCC = 4.5V
@ Tested at initial design and after major process/design ® Tested at VCC - 5.5V
changes
@® Input pulse levels OV to 3V. Input rise and fall times 5ns max
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Read Cycle

l—————  TAVAV

e— TAVQV —

—_—

ADDRESS x

X

NN

’J;/_;-/}H/QZ/_./Z

_ — TGLQV fes—o F TEHQZ —o
AN e AN
e— TELQV TAVOX —
e

. X

lt— TELQX -~

NOTE: W IS HIGH FOR A READ CYCLE

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

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

Write Cycles

WRITE CYCLE |
- TAVAV
ADDRESS X X
t*—— TELWH o TWHAX
ERNNNNNNNN\N L
— TAVWL —*te— TWLWH
_ A\
W OOONRNNNNNNST e T
TWLOZ — i———— - TWHOX —@
! —»] TDVEH |w—
RO GV N ,
TDVWH - le - TWHDX
-~ TAVWH

NOTE: G IS LOW THROUGHOUT WRITE CYCLE

To write, addresses must be stable, E low and W falling low for a
period no shorter than TWLWH. Data in is referenced with the rising
edge of W. (TDVWH and TWHDX). While addresses are changing, W
must be high. When W falls low, the 1/0 pins are still in the output
state for a period of TWLQZ and input data of the opposite phase to

the outputs must not be applied. (Bus contention). If E transitions low
simultaneously with the W line transitioning low or after the W
transition, the output will remain in a high impedance state. G is held
continuously low.
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WRITE CYCLE Il

je——+«+——— TAVAV —_—

aooRess K X

je—— TAVWWH ———]

NN :Q\r N

lt— TAVWL —}w- TWLWH -

LIRS y IS

— TGHOZ [=—

\

<JDVEH

0 RRARRRREK JRSRXEK

TDVWH e—— TWHDX

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

Low Voltage Data Retention

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

1. Chip Enable {(E) must be held high during data retention; within 3. Inputs which are to be held high (e.g. E) must be kept between

VCC to VCC+0.3V. VCGJ_rp.SV and 70% of VCC during the power up and power down
2. On RAMs which have selects or output enables (e.g.S, G), one of transitions.

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

dissipation.

DATA RETENTION TIMING
|
Vee TV DATA RETENTION MODE 457
VCC = 2.0V
>55n

7
f// VCC TO VCC + 0.3V

2-61

HM-65162

Cmos
MEMORY




& HARRIS HM-65262

PRELIMINARY 16K x 1 Asynchronous
CMOS Static RAM

Features Pinouts

Low Standby Current 50/100uA TOP VIEW TOP VIEW
Low Operating Current 50mA M A0 Vo A3
Fast Access Time 55/70/85ns
Low Voltage Data Retention at 2.0V

CMOS/TTL Compatible Inputs and Outputs

JEDEC Approved Pinout

Equal Cycle and Access Times

No Clocks or Strobes Required

Single 5 Volt Supply

Gated Inputs - No Pull-up or Pull-down Resistors Required

Wide Temperature Range -550C to +1250C
Easy Microprocessor Interfacing DIP LCC

Description

The HM-65262 is a CMOS 16384 x 1 bit Static Random Access
Memory manufactured using the Harris advanced SAJ! VI process.
The device utilizes asynchronous circuit design for fast cycle times

and ease of use. The HM-65262 is available in both the JEDEC stan- vl W

dard 20-pin, 0.300 inch wide dual-in-line and 20 pad LCC packages, i &g | J)
providing high board-level packing density. Gated inputs lower Al —

standby current, and also eliminate the need for pull-up or pull-down g___'

resistors. g: Lo
The HM-65262, a full CMOS RAM, utilizes an array of six transistor :?:

(6T) memory cells for the most stable and lowest possible standby ﬁ: —a
supply current over the full military temperature range. In addition to ﬂ','—‘

this, the high stability of the 6T RAM cell provides excellent protec- :}g

tion against soft errors due to noise and alpha particles. This stability A—Addeess Iput D—Dota Iput
also improves the radiation tolerance of the RAM over that of four E_Chip Enable 0_Data Qutput
transistor (4T) devices. W—Wite Enable

Functional Diagram

\ ROW 71 Row
' ADDRESS DECODER MEMORY ARRAY
' BUFFERS {1 OF 128) |7 128 x 128
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128

AfT AL

%
T
eJ

COLUMN ADDRESS
BUFFERS

/
:

AT AB A9 A10 A11 A5 AB
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Specifications HM-65262B-8

Absolute Maximum Ratings* Operating Ranges
Supply Voltage (VCC-GND)......ccecvvevivennincnnennnn, -0.3 to 8.0V Operating Supply Voltage... 4.5V to 5.5V
Input or Output Voltage Applied.. GND -0.3V to VCC +0.3V Operating Temperature .-550C to +1250C

Storage Temperature .........coccccvevvenieneniene -650C to +1500C

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

Electrical Specifications (Note 1)

SVMBOL] PARAMETER ] MIN I MAX I UNITS ] TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) -- 100 HA 10=0, E=VCC-0.3V
ICCSB | Standby Supply Current (TTL) -- 5 mA 10=0,E=22V
IcC Enabled Supply Current - 50 mA 10 =0, E=0.8V
D.C. | ICCOP | Operating Supply Current (Note 2) - 50 mA 10 =0, E=0.8V,f = IMHz
ICCDR | Data Retention Supply Current - 40 MA VCC = 2.0V, E = VCC
ICCDR1 | Data Retention Supply Current -- 60 MA VCC = 3.0V, E = VCC
1l Input Leakage Current -1.0 +1.0 MA VI = GND or VCC
102 Output Leakage Current -1.0 +1.0 MA VIO = GND or VCC
VCCDR | Data Retention Supply Voltage 2.0 - v
vOL Output Low Voltage - 0.4 \ 10 = 8.0mA
VOH Output High Voltage 2.4 - \Y 10 = -4.0mA
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 VCC + 0.3 \
Cl Input Capacitance (Note 3) - 8 pF VI =VCC or GND, f = 1MHz
cO Output Capacitance (Note 3) - 10 pF VIO = VCC or GND, f = 1MHz
TAVAX | Read Cycle Time 70 - ns (Note 4)
TAVQV | Address Access Time - 70 ns (Note 4)
READ | TELQV | Chip Enable Access Time -- 70 ns (Note 4)
CYCLE | TELQX | Chip Enable Output Enable Time 5 -- ns (Note 3)
TEHQX | Chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 - ns (Note 3)
@ AC TEHQZ | Chip Disable Output Disable Time - 40 ns (Note 3)
TAVAX | Write Cycle Time 70 - ns (Note 4)
TELWH | Chip Enable to End of Write 55 - ns
TWLWH | Write Enabie Puise Width 40 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
WRITE | TDVWH [ Data Setup Time 30 - ns
CYCLE | TWHDX | Data Hold Time 0 - ns
TWLQZ | Write Enable Output Disable Time - 40 ns (Note 3)
TWHQX | Write Disable Output Enable Time 0 - ns (Note 3)
TAVWH | Address Valid to End of Write 55 - ns (Note 4)
TAVEL | Address Setup Time 0 - ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 55 - ns
TELEH | Enable Pulse Width 55 - ns
TWLEH | Write to End of Write 40 - ns
TDVEH | Data Setup Time 30 - ns
TEHDX | Data Hold Time 0 - ns

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.

2. Typical derating = 5SmA/MHz increase in ICCOP, VI = VCC or GND.

3. Tested at initial design and major design changes.

4. Input pulse levels: 0V to 3.V.Input rise and fall times:  5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.

5. Tested at VCC = 4.5V and 5.5V.
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Specifications HM-65262-8

Absolute Maximum Ratings*

Supply Voltage (VCC-GND).......ccccvvvirnvrineianene -0.3 to 8.0V
Input or Output Voltage Applied ..GND -0.3V to VCC +0.3V
Storage Temperature

................................... -650C to +1500C

Recommended Operating Conditions

Operating Supply Voltage..........cccccevuenenne 4.5V to 5.5V
Operating Temperature............ccccc.... -550C to +1250C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications (Note 1)

D.C.

READ
CYCLE

® Ac.

WRITE
CYCLE

SYmMBOL PARAMETER | mn | wmax [ unirs | TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) - 100 UA 10 =0, E=VCC -0.3V
ICCSB | Standby Supply Current (TTL) - 5 mA 10=0,E=22V

ICC Enabled Supply Current - 50 mA 10=0,E=08V
ICCOP | Operating Supply Current (Note 2) - 50 mA 10 =0, E=0.8V.f= 1MHz
ICCDR | Data Retention Supply Current - 40 HA VCC =20V, E=VCC
ICCDR1 | Data Retention Supply Current -- 60 A VCC =3.0V,E=VCC

1} Input Leakage Current -1.0 +1.0 UA Vi = GND or VCC

102 Output Leakage Current -1.0 +1.0 MA VIO = GND or VCC
VCCDR | Data Retention Supply Voltage 2.0 - \

VoL Output Low Voltage -- 0.4 Vv 10 = 8.0mA

VOH Output High Voltage 2.4 - \Y 10 = -4.0mA

VIL Input Low Voltage -0.3 0.8 \

VIH Input High Voltage 2.2 VCC +0.3 Vv

Cl Input Capacitance (Note 3) - 8 pF VI = VCC or GND, f = 1IMHz

co Output Capacitance (Note 3) - 10 pF VIO = VCC or GND, f = 1IMHz
TAVAX Read Cycle Time 85 - ns (Note 4)
TAVQV | Address Access Time - 85 ns (Note 4)
TELQV | Chip Enable Access Time - 85 ns (Note 4)
TELQX | Chip Enable Output Enable Time 5 - ns (Note 3)
TEHQX | Chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 - ns (Note 3)
TEHQZ | Chip Disable Output Disable Time - 40 ns (Note 3)
TAVAX | Write Cycle Time 85 - ns (Note 4)
TELWH | Chip Enable to End of Write 65 - ns

TWLWH | Write Enable Pulse Width 45 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
TDVWH | Data Setup Time 35 - ns
TWHDX | Data Hold Time 0 - ns |
TWLQZ | Write Enable Output Disable Time - 40 ns (Note 3)
TWHQX | Write Disable Output Enable Time 0 - ns (Note 3)
TAVWH | Address Valid to End of Write 65 - ns (Note 4)
TAVEL | Address Setup Time 0 - ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 65 - ns
TELEH | Enable Pulse Width 65 - ns
TWLEH Write to End of Write 45 - ns
TDVEH | Data Setup Time 35 -- ns V
TEHDX | Data Hold Time 0 - ns

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.

2.
3.
4.

Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.

Tested at initial design and major design changes.
Input pulse levels: 0V to 3.V.Input rise and fall times:

. Tested at VCC = 4.5V and 5.5V.

5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-65262S-9

Absolute Maximum Ratings* Recommended Operating Conditions
Supply Voltage (VCC-GND) ...-0.3 to 8.0V Operating Supply Voltage...........ccceuvvnnnn. 4.5V to 5.5V
Input or Output Voltage Applied .. GND -0.3Vto VCC +0.3V Operating Temperature...............cceueee -400C to +850C

Storage Temperature ..-650C to +1500C

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

Electrical Specifications (Note 1)

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) - 50 UA 10 =0, E= VCC -0.3V
ICCSB | Standby Supply Current (TTL) -- 5 mA 10 =0, E=2.2V
ICC Enabled Supply Current -- 50 mA 10 =0, E=0.8V
ICCOP | Operating Supply Current (Note 2) -- 50 mA 10 =0, E=0.8V,f = 1IMHz
ICCDR | Data Retention Supply Current -- 20 MA VCC =2.0V,E=VCC
ICCDR1 | Data Retention Supply Current - 30 HA VCC =3.0V,E=VCC
D.C. 1] Input Leakage Current -1.0 +1.0 uA Vi =GND or VCC
10Z Output Leakage Current -1.0 +1.0 uA VIO = GND or VCC
VCCDR | Data Retention Supply Voltage 2.0 - "
voL Output Low Voltage - 0.4 Vv 10 = 8.0mA
VOH Output High Voltage 2.4 - \ 10 = -4.0mA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC +0.3 v
Cl Input Capacitance (Note 3) -- 8 pF VI = VCC or GND, f = 1MHz
co Output Capacitance (Note 3) -- 10 pF VIO = VCC or GND, f = 1IMHz
TAVAX | Read Cycle Time 55 -- ns (Note 4)
TAVQV | Address Access Time - 55 ns (Note 4)
READ TELQV | Chip Enable Access Time -- 55 ns (Note 4)
CYCLE TELQX | Chip Enable Output Enable Time 5 - ns (Note 3)
TEHQX | Chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 -~ ns (Note 3)
TEHQZ | Chip Disable Output Disable Time -- 30 ns (Note 3)
A.C.
@ ¢ TAVAX | Write Cycle Time 55 - ns (No}e 4)
TELWH | Chip Enable to End of Write 45 - ns
TWLWH | Write Enable Pulse Width 35 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
TDVWH | Data Setup Time 25 - ns
TWHDX | Data Hold Time 0 - ns
(":"YR‘;IE TWLQZ | Write Enable Output Disable Time - 30 ns (Note 3)
TWHQX | Write Disable Output Enable Time 0 - ns (Note 3)
TAVWH | Address Valid to End of Write 45 - ns (Note 4)
TAVEL | Address Setup Time 0 - ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 45 - ns
TELEH | Enable Pulse Width 45 - ns
TWLEH | Write to End of Write 35 - ns
TDVEH | Data Setup Time 25 - ns
TEHDX | Data Hold Time 0 - ns

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.
3. Tested at initial design and major design changes.
4. Input pulse levels: 0V to 3.V.Input rise and fall times:  5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.
5. Tested at VCC = 4.5V and 5.5V.
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Specifications HM-65262B-9

Absolute Maximum Ratings* Recommended Operating Conditions
Supply Voltage (VCC-GND)... -0.3 to 8.0V Operating Supply Voltage............ ..4.5V to 5.5V

Input or Output Voltage Applied ..GND -0.3V to VCC +0.3V Operating Temperature
Storage Temperature <r...-B50C to +1500C

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

Electrical Specifications (Note 1)

SYMBOL PARAMETER l MIN I MAX l UNITS | TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) -- 50 UA 10=0, E=VCC-0.3V
ICCSB | Standby Supply Current (TTL) - 5 mA 10=0, E=2.2V
IcCC Enabled Supply Current -- 50 mA 10=0, E=0.8V
ICCOP | Operating Supply Current (Note 2) - 50 mA 10=0, E=0.8V,=1MHz
ICCDR | Data Retention Supply Current - 20 uA VCC=2.0V, E=VCC
ICCDR1 | Data Retention Supply Current - 30 UA VCC=3.0V, E=VCC
D.C. 1} Input Leakage Current -1.0 +1.0 HA VI=GND or VCC
10Z Output Leakage Current -1.0 +1.0 HA VIO=GND or VCC
VCCDR | Data Retention Supply Voltage 2.0 - Vv
VoL Output Low Voltage -- 0.4 Vv 10=8.0mA
VOH Output High Voltage 2.4 - \ 10=-4.0mA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC +0.3 \
Cl Input Capacitance (Note 3) - 8 pF VI=VCC or GND, f=1MHz
coO Output Capacitance (Note 3) -- 10 pF VIO=VCC or GND, f=1MHz
TAVAX | Read Cycle Time 70 - ns (Note 4)
TAVQV | Address Access Time - 70 ns (Note 4)
READ TELQV | Chip Enable Access Time -- 70 ns (Note 4)
CYCLE TELQX | Chip Enable Output Enable Time 5 - ns (Note 3)
TEHQX | Chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 - ns (Note 3)
TEHQZ | Chip Disable Output Disable Time -- 30 ns (Note 3)
@ AC. TAVAX | Write Cycle Time 70 - ns (Note 4)
TELWH | Chip Enable to End of Write 55 - ns |
TWLWH | Write Enable Pulse Width 40 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
TDVWH | Data Setup Time 30 - ns
TWHDX | Data Hold Time 0 -- ns
TWLQZ | Write Enable Output Disable Time - 30 ns (Note 3)
WRITE [ TwHQX | Write Disable Output Enable Time 0 - ns (Note 3)
CYCLE | TAvwH | Address Valid to End of Write 55 - ns (Note 4)
TAVEL | Address Setup Time 0 -- ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 55 - ns
TELEH | Enable Pulse Width 55 -- ns
TWLEH | Write to End of Write 40 - ns
TDVEH | Data Setup Time 30 - ns
TEHDX | Data Hold Time 0 - ns

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.
3. Tested at initial design and major design changes.
4. Input pulse levels: 0V to 3.V.Input rise and fall times:  5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.
5. Tested at VCC = 4.5V and 5.5V.
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Specifications HM-65262-9

Absolute Maximum Ratings* Recommended Operating Conditions
Supply Voltage (VCC-GND)......occeevvrreeiieriie, -0.3 to 8.0V Operating Supply Voltage..........ccccceeuenee 4.5V to 5.5V
Input or Output Voltage Applied ..GND -0.3V to VCC +0.3V Operating Temperature.............ccceeeeee -400C to+85°C
Storage Temperature ........ccccocooeeevveeeieeennnen. -650C to+1500C

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

Electrical Specifications (Note 1)

SYMBOL | PARAMETER l MIN | MAX UNITS I TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) - 50 MA 10=0, E=VCC-0.3V
ICCSB | Standby Supply Current (TTL) - 5 mA 10=0, E= 2.2V
ICC Enabled Supply Current -- 50 mA 10=0, E=0.8V
ICCOP | Operating Supply Current (Note 2) - 50 mA 10=0, E=0.8Vf=1MHz
ICCDR | Data Retention Supply Current - 20 UA VCC=2.0V, E=VCC
ICCDR1 | Data Retention Supply Current - 30 UA VCC=3.0v, E=VCC
1] Input Leakage Current -1.0 +1.0 UA VI=GND or VCC
D.Cc. 102 Output Leakage Current -1.0 +1.0 HA VIO=GND or VCC
VCCDR | Data Retention Supply Voltage 2.0 - Vv
VOL Output Low Voltage - 0.4 v 10=8.0mA
VOH Output High Voltage 2.4 - \ 10=-4.0mA
VIL Input Low Voltage -0.3 0.8 A
~VIH Input High Voltage 2.2 VCC+0.3 \
Cl Input Capacitance (Note 3) - 8 pF VI=VCC or GND, f=1MHz
co Output Capacitance (Note 3) - 10 pF VIO=VCC or GND, f=1MHz
TAVAX | Read Cycle Time 85 -- ns (Note 4)
TAVQV | Address Access Time -- 85 ns (Note 4)
READ | T Qv | Chip Enable Access Time - 85 ns (Note 4)
CYCLE | 1ELQx | Ghip Enable Output Enable Time 5 - ns (Note 3)
TEHQX | Chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 - ns (Note 3)
AC TEHQZ | Chip Disable Output Disable Time - 30 ns (Note 3)
TAVAX | Write Cycle Time 85 - ns (Note 4)
TELWH | Chip Enable to End of Write 65 - ns
TWLWH | Write Enable Pulse Width 45 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
TDVWH | Data Setup Time 35 - ns
WRITE TWHDX | Data Hold Time 0 - ns
CYCLE TWLQZ | Write Enable Output Disable Time - 30 ns (Note 3)
TWHQX | Write Disable Output Enable Time 0 -- ns (Note 3)
TAVWH | Address Valid to End of Write 65 - ns (Note 4)
TAVEL | Address Setup Time 0 - ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 65 - ns
TELEH | Enable Pulse Width 65 - ns
TWLEH | Write to End of Write 45 ns
TDVEH | Data Setup Time 35 - ns
TEHDX | Data Hold Time 0 - ns

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.
3. Tested at initial design and major design changes.
4. Input pulse levels: 0V to 3.V.Input rise and fall times: 5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.
5. Tested at VCC = 4.5V and 5.5V.
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Specification HM-65262C-9

Absolute Maximum Ratings* 'k Recommended Operating Conditions

Supply Voltage (VCC-GND)......ccovvevrriiiiiiiinnae -0.3 to 8.0V Operating Supply Voltage............ceceeeunene .4.5V to 5.5V
Input or Output Voltage Applied ..GND -0.3V to VCC +0.3V Operating Temperature ..-400C to +850C
Storage Temperature ..........cccceevveeecieencene -650C to +1500C

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

Elgctrical Specifications (Note 1)

SYMBOL PARAMETER I MIN I MAX I UNITS l TEST CONDITIONS
ICCSB1 | Standby Supply Current (CMOS) - 900 UA 10=0, E=VCC-0.3V
ICCSB | Standby Supply Current (TTL) - 5 mA 10=0, E=2.2V
IcCC Enabled Supply Current - 50 mA 10=0, E=0.8V
ICCOP | Operating Supply Current (Note 2) -- 50 mA 10=0, E=0.8V,f=1MHz
ICCDR | Data Retention Supply Current -- 400 uA VCC=2.0V, E=VCC
ICCDR1 | Data Retention Supply Current - 550 MA VCC=3.0V, E=VCC
I Input Leakage Current -1.0 +1.0 HA VI=GND or VCC
102 Output Leakage Current -1.0 +1.0 MA VIO=GND or VCC
D.C. | VCCDR | Data Retention Supply Voltage 2.0 - v
VOL Output Low Voltage - 0.4 Vv 10=8.0mA
VOH Output High Voltage 2.4 - \Y 10=-4.0mA
VIL Input Low Voltage -0.3 0.8 "
VIH Input High Voltage 22 VCC +0.3 Vv
(¢]] Input Capacitance (Note 3) S - 8 pF VI=VCC or GND, f=1MHz
CcO Output Capacitance (Note 3) - 10 pF VIO=VCC or GND, f=1MHz
TAVAX . | Read Cycle Time 85 - ns (Note 4)
TAVQV | Address Access Time - 85 ns (Note 4)
TELQV | Chip Enable Access Time - 85 ns (Note 4)
READ TELQX | Chip Enable Output Enable Time 5 - ns (Note 3)
CYCLE | tenax | chip Disable Output Hold Time 5 - ns (Note 3)
TAXQX | Address Invalid Output Hold Time 5 -- ns (Note 3)
TEHQZ | Chip Disable Output Disable Time - 30 ns (Note 3)
A.C.
® TAVAX | Write Cycle Time 85 - ns (Note 4)
TELWH | Chip Enable to End of Write 65 - ns
TWLWH | Write Enable Pulse Width 45 - ns
TAVWL | Address Setup Time 0 - ns
TWHAX | Address Hold Time 0 - ns
TDVWH | Data Setup Time 35 - ns
TWHDX | Data Hold Time 0 - ns }
TWLQZ | Write Enable Output Disable Time -- 30 ns (Note 3)
WRITE TWHQX | Write Disable Output Enable Time 0 - ns (Note 3)
CYCLE TAVWH | Address Valid to End of Write 65 - ns (Note 4)
TAVEL | Address Setup Time 0 - ns
TEHAX | Address Hold Time 0 - ns
TAVEH | Address Valid to End of Write 65 - ns
TELEH | Enable Pulse Width 65 - ns
TWLEH | Write to End of Write 45 - ns
TDVEH | Data Setup Time 35 - ns
TEHDX | Data Hold Time 0 - ns /

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND.
3. Tested at initial design and major design changes.
4. Input pulse levels: 0V to 3.V.Input rise and fall times:  5ns max. Input and output timing reference levels: 1.5V.
Output load: 1 TTL gate equivalent and CL = 50 to 300pF. For CL greater than 50pF, access time is derated 0.15ns/pF.
5. Tested at VCC = 4.5V and 5.5V.
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- o
READ CYCLE 1: CONTROLLED BY E @
1 | 0
©
A XXXX KOO :
=
I
TELOV
E —\ /
N — e TeHOZ ——>
TELOX
TEHOX —>]  |<—
Q 4 3 .

NOTE: W is held high for entire cyc_le and D is ignored. Address is stable by the timefgoes
low and remains valid until E goes high.

READ CYCLE 22 CONTROLLED BY ADDRESS

CM0S
MEMORY

e TAVAX
A
- TAVQV |
i 1
N .54 4
— <«— TEHOZ —>
TAXOX
a QXXX XX XXX XK KX XXX X

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

WRITE CYCLE 1 TIMING: CONTROLLED BY W (LATE WRITE)

L TAVAX
1
A XK K
TAVWH L
TELWH
E
NN 2/ A
TAVWL TWLWH L—— TEHQZ —>|
— le—
w
FADN\X ;E
TWHDX
l TOVWH
P
D XX KX X XK K OO
l—TWLOZ—
—] TELOX TWHOX

NOTE: In this mode, E rises after W. The address must remain stable whenever both E and
W are low.
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WRITE CYCLE 2 TIMING: CONTROLLED BY E (EARLY WRITE)

|
TAVAX —
XK EI(*
TAVEH L—TEHAX
TAVEL | | TELEH
-
K Y i

l«——TWLEH —— >

AANINNK ). SV4 j?

TWHOX
le——

TDVEH o m

T

22X X HKXXKXX XK

TELOX

- TWL0Z l«—— TEH0Z —————>

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

The address must remain stable whenever E and W are both low.

2-70




& HARRIS HM-65642

N
<
©
n
ADVANCE INFORMATION 8K x 8 Asynchronous ;
CMOS Static RAM T
Features Pinouts
® Full CMOS Design TOP VIEW
e Six Transistor Memory Cell vee
e Low Standby Supply Current 250uA w
o Low Operating Supply Current 80mA E2
o Fast Address Access Time 150ns ::
e Low Data Retention Supply Voltage 2.0V A1
® CMOS/TTL Compatible inputs/Outputs G
e JEDEC Approved Pinout %m
e Equal Cycle and Access Times pa7 >
e No Clocks or Strobes Required Daé § é
e Gated Inputs — No Pull-Up or Pull-Down Resistors Required gg: =g
e Wide Temperature Range -550C to +1250C D03
e Easy Microprocessor Interfacing Lce
¢ Dual Chip Enable Control

Description

The HM-65642 is a CMOS 8192 x 8 bit Static Random Access Memory. The pinout
is the JEDEC 28 pin, 8 bit wide standard, which allows easy memory board
layouts which accomodate a variety of industry standard ROM, PROM, EPROM,
EEPROM and RAMs. The HM-65642 is ideally suited for use in microprocessor
based systems. In particular, interfacing with the Harris 80C86 and 80C88 micro-
processors is simplified by the convenient output enable (G) input.

The HM-65642 is a full CMOS RAM which utilizes an array of six transistor (6T)
memory cells for the most stable and lowest possible standby supply current over
the full military temperature range. In addition to this, the high stability of the 6T
RAM cell provides excellent protection against soft errors due to noise and alpha
particles. This stability also improves the radiation tolerance of the RAM over that DQ1 DOZGND NC DO3 D04 DS
of four transistor or MIX-MOS (4T) devices.

Functional Diagram

A% \_’__J >
A?; — . 2 _:_ TRUTH TABLE
- . £ls| & — — =
szl B | BEPYH i mooe | Ei | 2 | W | G
A5 — . & _’_l e
A — 2% Standby (CMOS) X GND X X
] > Standby (TTL) VIH X X X
T X VL X X
. _ Enable (High 2) VIL VIH VIH VIH
£ A Write VIL VIH VIL X
Al — . EE] 5 COLUMN SELECT Read VIL VIH VIH VIL
ot . EE A 8 OF 256)
] > & J PIN DESCRIPTION
o PIN DESCRIPTION
! A Address Input
4 D_]_ 7 : DQ Data Input/Output
—q H E1 Chip Enable
£ ! E2 Chip Enable
i w Write Enable
- L jf 00 G Output Enable

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Specifications HM-65642

Absolute Maximum Ratings*

Supply Voltage (VCC-GND) -0.3to 7.0V
Input or Output Voltage Applied.. 0.3 to VCC +0.3V
Storage Temperature...........cccocevviennns -650C to +1500C

Recommended Operating Conditions

Supply Voltage (VCC) ....ccooevueeeiveeieeiec s 4.5V to 5.5V
Input Voltage High (VIH) ... .2.2 to VCC +0.3V

Input Voltage Low (VIL)..... ....-0.3V to +0.8V
Ambient Temperature HM-65642-8.......-550C to +1250C
HM-65642-9......... -400C to +850C

"CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or at any other conditions above those indicated in the operational sections of this specification is

not implied.

D.C. Electrical Specifications

PARAMETER DESCRIPTION | MIN | MAX I UNITS L TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) 250 MA E2 = GND, VCC = 5.5V
ICCSB2 Standby Supply Current (TTL) 10 mA E2 = 0.8V or E1 = 2.2V, VCC = 5.5V
ICCDR Data Retention Supply Current 150 MA E2 = GND, VCC = 2.0V
ICCEN Enabled Supply Current 10 mA E2 =2.2V, E1=0.8V,VCC =55V, 110=0
ICCOP Operating Supply Current (2) 20 mA f=1MHz, El-= 0.8V, E2 =2.2V,VCC =5.5V,
1o =0
I Input Leakage Current -1 +1 uA VIN = VCC or GND, VCC = 5.5V

1oz Input/Output Leakage Current -1 +1 HA E2 = GND, VIO = VCC or GND, VCC = 5.5V
VCCDR Data Retention Supply Voltage 2.0 Vv E2 = GND

VOH Output Voltage High 2.4 \% IOH =-1.0mA, VCC = 4.5V

VOL Output Voltage Low 0.4 \" IOL = 4.0mA, VCC = 4.5V

Capacitance (Note 3)

SYMBOL PARAMETER l MAX I UNITS l TEST CONDITIONS
Cl Input Capacitance 10 pF f=1MHz, VIN = VCC or GND
clo Input/Output Capacitance 12 pF f=1MHz, VIN = VCC or GND
NOTES:

1. Input pulse levels: 0to 3.0V; Input rise and fall times: 5ns max; Inputand output timing reference level: 1.5V; Ouputload: 1 TTL gate equivalentand
CL = 50pF (Min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Typical derating: 5mA/MHz increase in ICCOP.

3. Tested at initial design and after major design changes - not 100% tested.
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Specifications HM-65642

A.C. Electrical Specifications g
n
TEST ©
PARAMETER DESCRIPTION MIN MAX | UNITS | CONDITIONS =
X
READ CYCLE
1 TAVAX tRC Read Cycle Time 150 ns (Note 1, 4)
2 TAvQvV tAA Address Access Time 150 ns (Note 1, 4)
3 TE1LQV | tCE1 Chip Enable Access Time Ei 150 ns (Note 1, 4)
4 TE2HQV | tCE2 E2 . 150 ns (Note 1, 4)
5 TGLQV tOE Output Enable Access Time 70 ns (Note 1, 4)
6 TE1LQX | tLZ1 Chip Enable Valid to Output On E1 10 ns (Note 2, 4)
7 TE2HQX | tLZ2 E2 10 ns (Note 2, 4)
8 TGLQX | tOLzZ Output Enable Valid to Output On 5 ns (Note 2, 4) ) E
9 TE1HQZ | tHZ1 Chip Enable Not Valid to Output Off El 50 ns (Note 2, 4) EE
10 TE2LQZ | tHZ2 E2 60 ns (Note 2, 4)
11 TGHQZ | tOHZ Output Enable Not Valid to Output Off 50 ns (Note 2, 4)
12 TAXQX | tOH Output Hold From Address Change 10 ns (Note 2, 4)
WRITE CYCLE
13 TAVAX twC Write Cycle Time 150 ns (Note 1, 4)
14 TWLWH | tWP Write Pulse Width 90 ns (Note 1, 4)
15TE1LE1TH | tCW Chip Enable to End of Write El 90 ns (Note 1, 4)
16 TE2HE2L | tCW E2 90 ns (Note 1, 4)
17 TAVWL tAS Address Setup Time Late Write 0 ns (Note 1, 4)
18 TAVEIL | tAS Early Write, E1 | 0O ns (Note 1, 4)
19 TAVE2H | tAS Early Write, E2 0 ns (Note 1, 4)
20 TWHAX | tWR Write Recovery Time Late Write 10 ns (Note 1, 4)
21 TETHAX | tWR Early Write, E1 | 10 ns (Note 1, 4)
22 TE2LAX | tWR Early Write, E2 | 10 ns (Note 1, 4)
23 TDVWH | tDW Data Setup Time Late Write 60 ns (Note 1, 4)
24 TDVE1H | tDW Early Write, El 60 ns (Note 1, 4)
25 TDVE2L | tDW Early Write, E2 60 ns (Note 1, 4)
26 TWHDX | tDH Data Hold Time Late Write 5 ns (Note 1, 4)
27 TE1HDX | tDH Early Write, = 10 ns (Note 1, 4)
28 TE2LDX | tDH Early Write, E2 10 ns (Note 1, 4)
29 TWLQZ |tWHZ Write Enable Low to Output Off 50 ns (Note 2, 4)
30 TWHQX | tOW Write Enable High to Output On 5 ns (Note 2, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes — not 100% tested.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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HM-65642

Low Voltage Data Retention

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

1. The RAM must be kept disabled during data retention. This is accomplished by holding the E2 pin between

-0.3V and GND.

2. During power-up and power-down transitions, E2 must be held between -0.3V and 10% of VCC.

3. The RAM can begin operating one TAVAX after VCC reaches the minimum operating voltage of 4.5V

DATA RETENTION MODE

vce
450 — — — — — — — e P
VIH
TAVAX
E2 -
VCCOR -+ — = —
GND & \ é
Read Cycles
READ CYCLE I: W, E2 HIGH; G, E1 LOW
TAVAX (1)
A 4 ADDRESS | ¥X ADDRESS 2 XX
TAVQV (2) TAXQX (12)_
0 ST KXXXX DATA 2 XXXXXX
READ CYCLE |i: W HIGH
TAVAX (1) o
A XK 2
- TAVQV (2) )
B\ /7
TEILQV (3) ~_TETHQZ (9)
TEILQX (6) o I o
o/ A p \ AN
TE2HQV (4) TE2L0Z (10)
TE2HQX (7) o s o
[N K 2 7
~_ TGLQV [5) . TGHOZ (11)
__TGLOX(8)_ | T -
0 X——
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Write Cycles

WRITE CYCLE I: LATE WRITE

- TAVAX (13) o
A
TAVWL (17] TWLWH (14) | TWHAX (20)
W
N £
B \\\\YK Y/
e /A AMMMMMMNNNY
| _TWHOX (30)
T ‘ TOVWH (23) — [ TwHDX (261
D
| TWLQZ (29]
0
WRITE CYCLE II: EARLY WRITE - CONTROLLED BY E1
L TAVAX (13) .
A ¥X
CTAVEIL(18) | TEILETH (15) | TEIHAX (2])
T ]
El - AL
EZ 1::::/ \
- TOVETH (24) gmnx ‘ZL'
] 4 J—
~ WRITE CYCLE lll: EARLY WRITE - CONTROLLED BY E2
TAVAX (13) o
A
~TAVEZH (19) TEZHEZL (16) | TELAX(22]
5 X
E2
TOVE2L (25) _ | TE2LDX(28)
0 ( )
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o HARRIS

HM-6564

8K x 8, 16K x 4 CMOS RAM

Features Pinout
e Low Power Standby 4mW Maximum TOP VIEW
o Low Power Operation 280mW/MHz Maximum
* Data Retention 2.0V Minimum ot Vo w3
e TTL Compatible in/Out gjgg ggg gg
e Three State Outputs 54 78w
e Fast Access Time 350ns Maximum 055 B0
A0 6 35 I Al
e Wide Operating Temperature Ranges Py e 34 5 a0
» HM-6564-5 00C to +700C [Vl 33 A9
» HM-6564-9 -400C to +850C B )
» HM-6564-2/-8 -550C to +1250C WeCdio WMsssee 1AW
w2 n 0wt
e On Chip Address Registers [ 12 =i
e Organizable 8K x 8 or 16K x 4 A6 13 2845
e 40 Pin DIP Pinout — 2.000” x 0.900” :;E . :; g :;
Description 06 ] 16 %502
0617 24 Q2
The HM-6564 is a 64K bit CMOS RAM. It consists of 16 HM-6504 4K x 1 CMOS 0718 2103
RAMs, in leadless carriers, mounted on a ceramic substrate. The HM-6564 is con- [ R 20
figured as an extra wide, standard length 40 pin DIP. The memory appears to the vee 2 /\ 21 [ GND*
system as an array of 16 4K x 1 static RAMs. The array is organized as two 8K by 4
blocks of RAM sharing only the address bus. The data inputs, data outputs, chip
enables and write enables are seperate for each block of RAM. This allows the
user to organize the HM-6564 RAM as either an 8K by 8 or a 16K by 4 array.
This 64K memory provides a unique biend of low power CMOS semiconductor “NOTES:
technology and advanced packaging techniques. The HM-6564 is intended for Pins 20 and 40 (VCC) are internally con-
use in any application where a large amount of RAM is needed, and where power nected. Similarly pins 1and 21 (Ground)
consumption and board space are prime concerns. The guaranteed low voltage 2” Coq"eﬁ‘fd' T\;‘écus‘?' 'Z::"(';e“ ‘g
N . ar . . . onnect a our pins roun
data re}entuon charactgrlstlcs allow easy |mplementajt|on of non-volatile pins 1o his board busses. This will im-
read/write memory by using very small batteries mounted directly on the memory prove power distribution across the array
circuit board. Example applications include digital avionic instrumentation, and will enhance decoupling.
remote data acquisition, and portable or hand held digital communications ) ) )
devices. Pin 10 is internally connected to pin 11.

and pin 30 is connacted to pin 31.

Functional Diagram

»
S

ms|

. 23
il

m

J

m 2l

i

D3 Q3

o7 Q7

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Organization Guide

To Organize 8K x 8:

Connect: E1 with E3 (Pins 9 + 32)
E2 with E4 (Pins 12 + 29)
W1 with W2 (Pins 11 + 31)

To Organize 16K x 4:

Connect: Q0 with Q4 (Pins 2 + 39)
DO with D4 (Pins 3 + 38)
Q1 with Q5 (Pins 4 + 37)
D1 with D5 (Pins 5 + 36)
D2 with D6 (Pins 16 + 25)
Q2 with Q6 (Pins 17 + 24)
D3 with D7 (Pins 18 + 23)
Q3 with Q7 (Pins 19 + 22)

Optional W1 may be common with W2 11 (Pins 11 + 31)
Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change
in the chip enable being used. When operating in the 8K x 8

mode, use the chip enables as if there were only two, E1
and E2. In the 16K x 4 mode, all chip enables must be
treated separately. Transitions between chip enables
must be treated with the same timing constraints that
apply to any one chip enable. All chip enables must be
high at least one chip enable high time (TEHEL) before
any chip enable can fall. More than one chip enable low
simultaneously, for devices whose outputs are tied
common either internally or externally, is an illegal input
condition and must be avoided.

Printed Circuit Board Mounting:

The leadiess chip carrier packages used in the HM-6564
have conductive lids. These lids are electrically floating,
not connected to VCC or GND. The designer should be
aware of the possiblity that the carriers on the bottom side
could short conductors below if pressed completely down
against the surface of the circuit board. The pins on the
package are designed with a standoff feature to help pre-
vent the leadless carriers from touching the circuit board
surface.

Board Size Tradeoffs

Printed circuit board real estate is a costly commodity.
Actual board costs depend on layout tolerances, density,
complexity, number of layers, choice of board material,
and other factors.

The following table compares board space for 16 stan-
dard DIP 4K RAMs to the HM-6564 RAM array. Both fine
line, close tolerance layout and standard “easy” layout
board sizes are shown in the comparison.

64K ARRAY OR 16 4K RAMs ON A PC BOARD vs. THE HM-6563

Leadless Carrier

PACKAGE CIRCUIT SUBSTRATE SIZE

18 Pin DiP Standard Two Sided PCB 12 t0 15 square inch

18 Pin DIP Fine Line or Multilayer PCB 9 to 11 square inch
18 Pin Multilayer Alumina Substrate 3 to 5 square inch

HM-6564

Two Sided Mounting Multilayer
Alumina Substrate

2 square inch

The cost of semiconductor circuits decline with time. If
actual costs were included, they would be out of date in a
very short time. We urge you to contact your local Harris
office of sales representative for accurate pricing allowing
cost tradeoff analysis. In your cost analysis, also consider

the advantages of a lighter, smaller overall package for
your system. Consider how much more valuable your
system will be when the memory array size is decreased to
about 1/6 of normal size.
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Specifications HM-6564-2/-8

Absolute Maximum Ratings*

Supply Voltage - (VC

Input or Output Voltage Applied....

Storage Temperature

C - GND). -0.3V to +8.0V  Operating Supply Voltage
.... (GND -0.3v) HM-6564-2/-8.....c.cccvvveeiiiiiiiinnnn,
to (VCC +0.3V)  Operating Temperature
.............................. -650C to +1500C HM-6564-2/-8....

Operating Range

............. 4.5V to 5.5V

.-550C to +1250C

*CAUTION: Stresses above those listed under “"Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications (@

TEMP, & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN I MAX UNITS CONDITIONS
ICCSB Standby Supply Current 800 UA 10=0
V1 =VCC or GND
ICCOP1 Operating Supply 56 mA E=1MHz,10=0
Current (8K x 8) @ VI = VCC or GND
IccoP2 Operating Supply _ (3) 28 mA E= 1MHz,10=0
Current (16K x 4) @ VI =VCC or GND
ICCDR Data Retention 400 MA 10=0,VCC= 20,
Supply Current VI =VCC or GND
VCCDR Data Retention 2.0 \
Supply Voltage
HA Address Input Leakage -20 +20 MA VI =VCCor GND
HD1 Data Input Leakage -3 +3 MA VI =VCCor GND
(8K x 8)
11D2 Data Input Leakage @ -5 +5 MA V1 =VCCor GND
(16K x 4)
1HE1 Enable Input Leakage ~-10 +10 HA VI =VCC or GND
(8K x 8)
HHE2 Enable Input Leakage -5 +5 MA VI =VCCor GND
(16K x 4) ’ @
D.C. Hw Write Enable Input -10 +10 MA VI =VCCor GND
Leakage (Each)
1021 Output Leakage (8K x 8) -5 +5 MA VO = VCC or GND
1022 Output Leakage (16Kx4)© -10 +10 MA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC-2.0|VCC+0.3 Y
VoL Output Low Voltage 04 \ 10 =20mA
VOH QOutput High Voltage 2.4 \V 10 = -1.0mA
CIA Address Input 200 pF f=1MHz,
Capacitance VI =VCC or GND
CID1 Data Input 50 pF f=1MHz,
Capacitance (8K x 8) @ VI =VCC or GND
CID2 Data Input 100 pF f=1MHz,
Capacitance (16K x 4) @ VI = VCC or GND
CIE1 Enable Input 160 pF f=1MHz,
Capacitance (8K x 8) @ VI = VCC or GND
CIE2 Enable Input 80 pF f=1MHz,
Capacitance (16K x 4) ® VI = VCC or GND
CIw Write Enable Input 100 pF = 1MHz,
Capacitance (Each) VI =VCC or GND
CcO1 Output Capacitance 50 pF f=1MHz,
(8K x 8) é VO =VCC or GND
CcOo2 Output Capacitance 100 pF f=1MHz,
(16K x 4) @ VO = VCC or GND
NOTES: ( All devices tested at worst case temperature and Vee:
@ Operating supply current (ICCOP) is proportional to operating frequency. ICCOP is specified at an operating

frequency of TMHz, indicating repetitive accessing at a 1us rate. Operation at slower rates will decrease ICCOP

proportionally.

e

Tested at initial design and after major design changes.
Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V. Outputload: C_=50to 300pF.

For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6564-9

Absolute Maximum Ratings* Operating Range ©
n
Supply Voltage - (VCC - GND) ... -0.3V to +8.0V  Operating Supply Voltage ‘?
Input or Output Voltage Applied.................. (GND -0.3V) HM-B564-9 .......oooveeeeeeeeeeeeeeeeseeeereee 4.5V to 5.5V =
to (VCC +0.3V)  Operating Temperature I
Storage Temperature............c.cccceeeeennne -650C to +1500C HM-=8564-9 .....cccoovviviieeeieiiieeeeniee e -400C to +850C
*CAUTION: Stresses above those listed under “"Absolute Maximum Ratings” may cause permanent damage to the device. This is astress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications ©
TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 800 MA 10=0
VI = VCC or GND wE
ICCOP1 Operating Supply 56 mA | E=1MHz,10=0 22
Current (8K x 8) @ VI = VCC or GND oL
1ICCOP2 Operating Supply 28 mA E=1MHz, 10=0
Current (16K x 4) @) VI = VCC or GND
ICCDR Data Retention 400 MA 10=0,vCC= 20,
Supply Current VI =VCC or GND
VCCDR Data Retention 2.0 \%
Supply Voltage
1A Address Input Leakage -20 +20 MA Vi =VCCor GND
11D1 Data Input Leakage -3 +3 MA VI =VCCor GND
(8K x 8)
11D2 Data Input Leakage (3) -5 +5 UA VI = VCC or GND
(16K x 4)
IHE1 Enable Input Leakage -10 +10 MA VvV =VCCor GND
(8K x 8)
1HE2 Enable Input Leakage @ -5 +5 MA V1 =VCCor GND
(16K x 4)
D.C. Hw Write Enable Input -10 +10 MA VI =VCC or GND
Leakage (Each)
1021 Output Leakage (8K x 8) -5 +5 MA VO = VCC or GND
1022 Output Leakage(16Kx4)®)|  -10 +10 HA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC-2.0|VCC+0.3 \%
VoL Output Low Voltage 04 \ 10 =2.0mA
VOH Output High Voltage 2.4 \ 10 = -1.0mA
CIA Address Input 200 pF f=1MHz,
Capacitance @ VI = VCC or GND
CID1 Data Input 50 pF f=1MHz,
Capacitance (8K x 8) @) VI = VCC or GND
CID2 Data Input 100 pF f=1MHz,
Capacitance (16K x 4) ® VI = VCC or GND
CIE1 Enable Input 160 pF f=1MHz,
Capacitance (8K x 8) ® V1 = VCC or GND
CIE2 Enable Input 80 pF f=1MHz,
Capacitance (16K x 4) @ VI = VCC or GND
ciw Write Enable Input 100 pF f=1MHz,
Capacitance (Each) @ VI =VCC or GND
CO1 Output Capacitance 50 pF f=1MHz,
(8K x 8) VO = VCC or GND
Cc02 Output Capacitance 100 pF f=1MHz,
(16K x 4) @ VO = VCC or GND
NOTES: (@ All devices tested at worst case temperature and Voi.
@ Operating supply current (ICCOP) is proportional to operating frequency. ICCOP is specified at an operating
frequency of 1IMHz, indicating repetitive accessing at a 1us rate. Operation at slower rates will decrease ICCOP
proportionally
@® Tested at initial design and after major design changes.
@ Inputrise and fall times: 20ns max. Input and outputtiming referencelevel: 1.5V. Outputload: C|_=50to 300pF.
For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6564-2/-8/ -9

Electrical Specifications (O

A.C.

TEMP & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS

TELQV Chip Enable Access 350 ns @
TAVQV Address Access 400 ns @

(TAVQV=TELQV+TAVEL)
TELQX Output Enable 20 ns P
TEHQZ Output Disable 120 ns @@
TELEL Read or Write Cycle 480 ns @
TELEH Chip Enable Low 350 ns @
TEHEL Chip Enable High 130 ns @
TAVEL Address Setup 50 ns @
TELAX Address Hold 50 ns @
TWLWH Write Enable Low 150 ns @
TWLEH Write Enable Setup 250 ns @
TWLEL Early Write Setup 10 ns @

(Write Mode)
TELWH Early Write Hold 100 ns @

(Write Mode)
TDVWL Data Setup 10 ns @
TDVEL Early Write Data Setup 10 ns @
TWLDX Data Hold 100 ns @
TELDX Early Write Data Hold 100 ns ®

NOTES: ©
O]

®
®

All devices tested at worst case temperature and Vi

Operating supply current (ICCOP) is proportional to operating frequency. ICCOP is specified at an operating
frequency of 1MHz, indicating repetitive accessing at a 1us rate. Operation at slower rates will decrease ICCOP
proportionally.

Tested at initial design and after major design changes.

Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V. Outputload: C_ =50 to 300pF.
For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6564-5

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) ......cocveunne -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied................... (GND -0.3V) HM-6564-5 .......ccooovmiiiiiiiiiiicieieiri 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature

Storage Temperature...........cccccovvevvenne. -650C to +1500C HM-B564-5 .........cocererereinerrrerererereneresenes 00C to +700C

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

Electrical Specifications @O

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN l MAX UNITS CONDITIONS
1CCsB Standby Supply Current 56 mA IO =0,
= VCC or GND
ICCOP1 Operating Supply 60 mA f =1MHz, 10=0
Current (8K x 8) @ V1 =VCC or GND
IccoP2 Operating Supply 30 mA E=1MHz,10=0
Current (16K x 4) @) V1 = VCC or GND
ICCDR Data Retention Supply Curr. 3.2 mA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply V. 20 \"
1A Address Input Leakage -20 +20 MA V1 =VCCor GND
11D1 Data Input Leakage -3 +3 MA VI =VCCor GND
(8K x 8)
11D2 Data Input Leakage (3) -5 +5 HA Vi =VCCor GND
(16K x 4)
1E1 Enable Input Leakage -10 +10 MA Vi = VCCor GND
(8K x 8)
1HE2 Enable Input Leakage @ -5 +5 MA V1 =VCCor GND
(16K x 4)
Hw Write Enable Input -10 +10 MA VI =VCCor GND
Leakage (Each)

D.C. 1021 Output Leakage (8K x 8) -5 +5 MA VO = VCCor GND
1022 Output Leakage (16kx4)3)|  -10 +10 A VO = VCC or GND
VIL Input Low Voltage -0.3 08 \Y
VIH Input High Voltage VCC-2.0|VCC+0.3 \Y
VoL Qutput Low Voltage 04 \Y 10 = 1.6mA
VOH Output High Voltage 24 \ 10 = -0.4mA
CIA Address Input 200 pF f = 1MH

Capacitance @ VCC or GND
CID1 Data Input 50 pF f = 1MHz,

Capacitance (8K x 8) @ = VCC or GND
CiD2 Data Input 100 pF f = 1MHz,

Capacitance (16K x 4) @ VI = VCC or GND
CIE1 Enable Input 160 pF f=1MHz,

Capacnance (8K x8) @ VI = VCC or GND
CIE2 Enable Input 80 pF f=1MHz,

Capac»tance (16K x 4) @ VI = VCC or GND
CIw Write Input 100 pF f=1MHz,

Capacitance (Each) @ VI = VCC or GND
CO1 Output Capacitance 50 pF f = 1MHz,

(8K x8) @ VO= VCC or GND
Cco2 Qutput Capacitance 100 pF f=1MHz,

(16K x4) @ VO = VCC or GND

NOTES: ( All devices tested at worst case temperature and Vo c.
® Operating supply current (ICCOP) is proportional to operating frequency. ICCOP is specified at an operating

frequency of 1IMHz, indicating repetitive accessing at a 1us rate. Operation at slower rates will decrease ICCOP
proportionally.

@® Tested at initial design and after major design changes.
@ Inputrise and fall times: 20ns max. Input and outputtiming reference level: 1.5V. Outputload: C_=50to 300pF.
For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM-6564-5

Electrical Specifications ®O

A.C.

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX UNITS CONDTIONS

TELQV Chip Enable Access 450 ns @
TAVQV Address Access 500 ns @

(TAVQV=TELQV+TAVEL)
TELQX Output Enable 20 ns @ @
TEHQZ Output Disable 150 ns ®o®
TELEL Read or Write Cycle 600 ns @
TELEH Chip Enable Low 450 ns @
TEHEL Chip Enable High 150 ns @
TAVEL Address Setup 50 ns @
TELAX Address Hold 50 ns @
TWLWH Write Enable Low 150 ns @
TWLEH Write Enable Setup 250 ns @
TWLEL Early Write Setup 10 ns @

(Write Mode)
TELWH Early Write Hold 100 ns @

(Write Mode)
TDVWL Data Setup 10 ns @
TDVEL Early Write Data Setup 10 ns @
TWLDX Data Hold 100 ns @
TELDX Early Write Data Hold 100 ns @

NOTES: (@ All devices tested at worst case temperature and V.
@ Operating supply current (ICCOP) is proportional to operating frequency. ICCOP is specified at an operating
frequency of TMHz, indicating repetitive accessing at a 1us rate. Operation at slower rates will decrease ICCOP

nronortionally
proportionally.

®
®

Tested at initial design and after major design changes.
Input rise and fall times: 20ns max. Input and output timing reference level: 1.5V. Outputload: C_=50to 300pF.

For C_ greater than 50pF, access time is derated 0.15ns/pF.
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Read Cycle
1207970-070-0-0-0-0070"¢"
A SRRRIRRIKKD
TEHEL TELEH TEHEL—d
F N N
4 N— 1 N—
[=——TELQV
—{ TELOX TEHQZ
HIGH-Z HIGH-Z
a VALID DATA OUTPUT jr_—
W HIGH
TIME } ' * * ‘ f
REFERENCE I | ] | | |
-1 0 1 2 3 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE E W A Q FUNCTION
-1 H X X z Memory Disabled
¢] RS H \ z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X \ Output Valid
3 A H X v Read Accomplished
4 H X X z Prepare for Next Cycle (Same as -1)
5 RS H \ z Cycle Ends, Next Cycle Begins (Same as 0)

The address information is latched in the on chip registers  output becomes enabled but data is not valid until during
on the falling edge of E (T = 0). Minimum address set up time (T = 2). W must remain high until after time (T = 2).
and hold time requirements must be met. After the After the output data has been read, E may return high
required hold time, the addresses may change state (T =3). This will disable the output buffer and ready the
without affecting device operation. During time (T=1)the = RAM for the next memory cycle (T = 4).

Early Write Cycle

IR
A XXX REKRHHRIRRRERRRALRKRRAK NEXT ADD
TELEL
TEHEL TELEH t e TEHEL—]

E N /} N

— <-m.wn-|/ ——=] TWLEL |=—o
777N\ 7, 777, 7777777 N
WZLLLADDN A L g s g /L LLLLLLLONNNN

TOVEL f=—o

0:0:0:0:0-0-0°0°0°0-0-0-0-4=0" TSR
20202020 2026%%6 %% %6 %% %4 % 00020% %0 2622 %020 2026 %6 %%

SRR PK NEXT DATA

a HIGH-Z HIGH-Z
} | b | }
REFERENCE I I | | |
-1 0 1 2 3 4
TRUTH TABLE
TIME __INPUTS OUTPUT
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 RN L \ ) z Cycle Begins, Addresses are Latched
1 L X X X z Write in Progress Internally
2 B X X X z Write Complete
3 H X X X z Prepare for Next Cycle (Same as -1)
4 RS L \ \ z Cycle Ends, Next Cycle Begins (Same as 0)

The early write cycle is the only cycle where the outputis  that state until E returns high (T = 2). For this cycle, the
guaranteed not to become active. On the fallingedge of E  data input is latched by E going low; therefore data set up
(T =0), the addresses, the write signal, and the datainput  and hold times should be referenced to E. When E (T=2)
are latched in on chip registers. The logic valueof Watthe  returns to the high state the output buffer disables and all
time E falls determines the state of the output buffer for  signals are unlatched. The device is now ready for the
the cycle. Since W is low when E falls, the output bufferis  next cycle.

latched into the high impedance state and will remain in
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Late Write Cycle

NEXT ADD

TIME

TRUTH TABLE

TIME | _ _INPUTS IOUTPUT I
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 RS H \ X z Cycle Begins, Addresses are Latched
1 L N X \ X Write Begins, Data is Latched
2 L H X X X Write in Progress Internally
3 . H X X X Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 RS H Vv X z Cycle Ends, Next Cycle Begins (Same as 0)

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

these two cases. With this cycle the output may become
active, and may become valid data, or may remain active
but undefined. Valid data is written into the RAM if data set
up, data hold, write setup and write pulse widths are
observed.

NOTES: Inthe above descriptions the numbers in parenthesis (T = n) refers to the respective timing diagrams. The numbers are located on the time refer-
ence line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation.

HM-6504 (One of Sixteen)

Les A8
A7 A,
A6
H LATCHED 6 GATED
A0 ] ADDRESS |_ ROW S hptind
Al ! RESISTER|A , |DECODER
Se=I s I e

[L

Lo

G
GATED COLUMN

DECODER
AND DATA 1/0
" V
6 6
ALL LINES ACTIVE HIGH — POSITIVE LOGIC
A A
THREE STATE BUFFERS:
L LATCHED A HIGH——OQUTPUT ACTIVE
b-l  ADDRESS
REGISTER CONTROL AND DATA LATCHES:
LLOW—Q=D

Q LATCHES ON RISING EDGE OF L

ADDRESS LATCHES: _
LATCH ON RISING EDGE OF E

GATED DECODERS:

=

GATE ON RISING EDGE OF G

LSB A11 A5 A4 A3 A9 A10
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@ HarRriIs HM-8808/08A

<
-3
o
@
ADVANCE INFORMATION 8K x 8 Asynchronous &
. [
CMOS Static RAM Module
=
Features Pinouts I
e Full CMOS Design
® 6 Transistor Memory Cell TOP VIEW
e Low Standby Current 250/900uA e e 2h
® Low Operating Current 70mA mz 2 af) W
® Fast Address Access Time 100/120/150ns n Qs w0
® Low Voltage Data Retention 2.0V :: E: ﬁ% ::
¢ CMOS/TTL Compatible Inputs/Outputs s § »s[]
e JEDEC Approved Pinout s 7 ®© 2] %
e Equal Cycle and Access Time a2 E“ z % L
® No Clocks or Strobes Required :; o ?0 fgj ;m 8 E
® Single 5 Volt Supply oo [0 18] oo ==
e Gated Inputs — No Pull-Up or Pull-Down Resistors Required oo [re ] oo =
¢ Wide Temperature Range -550C to +1250C o E:: . z‘;‘;
e Easy Microprocessor Interfacing
* Dual Chip Enable Control (HM-8808A)
Description TOP VIEW
The HM-8808 and HM-8808A are 8K x 8 Asynchronous CMOS Static RAM Mod- v M ™ §
ules, based on multi-layered, co-fired, dual-in-line substrates. Mounted on each m2 2 a2p) w
substrate are four HM-65162 2K x 8 CMOS SRAMS, a high speed CMOS decoder, w s %[] e
and a ceramic decoupling capacitor, all packaged in leadless chip carriers. The e [Ja =[] a8
capacitor is added to reduce noise and the need for external decoupling. The #s []s g =#0w
HM-65162 RAMSs used in these modules are full CMOS devices, utilizing arrays of z E : 2 ZZ % %”
six transistor (6T) memory cells for the most stable and lowest possible standby w2 s et af) o
supply current over the full military temperature range. In addition to this, the n Qe % af] &
high stability of the 6T cell provides excellent protection against softerrors due to w o w[] oo
noise and alpha particles. This stability also improves the radiation tolerance of o [n 18] o006
the RAM over that of four transistor devices. The HM-8808 and HM-8808A have o (e ] s
gated inputs to simplify system design for optimum standby supply current. The ooz [ 13 61] o4
pinouts of these modules conform to the JEDEC 28-pin 8-bit wide standard, o []1e il B

which is compatible with a variety of industry standard memories. The HM-8808A
is pin-compatible with many standard 8K x 8 RAMs, adding the advantage of high
performance over the full military temperature range. Also, because of the
second chip enable (E2), the HM-8808A simplifies the design of low-power bat-
tery back-up memory systems.

Functional Diagram

Ag—A10 PIN DESCRIPTION
00p—D007
w PIN DESCRIPTION
8 A Address Input
] > DQ Data Input/Output
RAM RAM E Chip Enable (HM-8808)
Bl Chip Enable (HM-8808A)
E2 Chip Enable (HM-8808A)
w Write Enable
L] G Output Enable
SELECTION GUIDE

PART NUMBER TELav | Iccss

1 HM-8808S/HM-8808AS 100ns 250uA

”_E 'E_ZI (CEg—CE3) HM-8808B/HM-8808AB 120ns 2504A
3 DEC ’ ¥

{HM-8808A only) HM-8808 /HM-8808A 150ns 900uA

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
Specifications are subject to change without notice. 2 85



Specifications HM-8808S/HM-8808AS

Absolute Maximum Ratings* Recommended Operating Conditions

Supply Voltage (VCC-GND).....coccovivniniiiniiniinne, -0.3 to 8.0V Operating Supply Voltage...........c........ 4.5V to 5.5V
Input or Output Voltage Applied ......GND -0.3V to VCC +0.3V Op. Temp. HM-8808S/AS-8.......... -550C to +1250C
Storage Temperature -650C to +150°C HM-8808S/AS-9............ -400C to +850C

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

Electrical Specifications Note 1)

SYMBOL PARAMETER | MIN | MAX I UNITS [ TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 250 UA 10=0, E=VCC-0.3V (@,
E2=03V. ®
ICCSB Standby Supply Current (TTL) — 35 mA 10=0, E=VIH (@,
E2=VIL ®
[ele Enabled Supply Current — 60 mA 10=0, E=VIL @,
E2=VIH ® _
ICCOP Operating Supply Current - 70 mA 10=0, f=1MHz, E=VIL (@,
D.C. E2=VIH @
ICCDR Data Retention Supply Current — 125 MA VCC=2.0V, E=VCC-0.3V (@,
E2=03V ®
1} Input Leakage Current -1.0 +1.0 HA VI = GND or VCC
1oz Input/Output Leakage Current -1.0 +1.0 MA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \ VCC=2.0V, E=vCC @),
E2=GND ®
VoL Output Low Voltage — 0.4 Vv 10=4.0mA
VOH Output High Voltage 2.4 — \" 10=-1.0mA
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 2.4 VCC+0.3 Vv
Cl Input Capacitance: G, A - 35 pF VI=VCC or GND, f=1MHz ®
(e3]e] Input/Output Capacitance - 43 pF VIO=VCC or GND, f=1MHz ®
CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=1MHz ®
CW Write Enable Capacitance - 48 pF VW=VCC or GND, f=1MHz ®
TAVAX Read Cycle Time 100 - ns
TAVQV Address Access Time - 100 ns
TELQV Chip Enable Access Time — 100 ns ®
READ TGLQV Output Enable Access Time -_ 50 ns
CYCLE TELQX Chip Enable Output Enable Time 20 — ns ® 06
TGLQX Output Enable Output Enable Time 5 — ns ®
TAXQX Address Output Hold Time 5 — ns
TEHQZ Chip Disable Output Disable Time 0 60 ns ® ©®
(Note 4) TGHQZ Output Disable Time 0 40 ns [©)
A.C.
TAVAX Write Cycle Time 100 - ns
TELWH Chip Enable to End of Write 70 — ns ®
TWLWH Write Enable Pulse Width 40 — ns
TELEH Enable Pulse Width (Early Write) TBD — ns ® 60 ®
TAVWL Address Setup Time (Late Write) 15 — ns
WRITE TAVEL Address Setup Time (Early Write) TBD — ns ® 6
CYCLE TWHAX Address Hold Time (Late Write) 10 - ns
TEHAX Address Hold Time (Early Write) TBD - ns ®
TDVWH Data Setup Time (Late Write) 30 - ns
TDVEH Data Setup Time (Early Write) 30 — ns ®
TWHDX Data Hold Time (Late Write) 10 — ns
TEHDX Data Hold Time (Early Write) 25 — ns ®
TWLEH Write Enable Pulse Setup Time 40 — ns ®
TWLQZ Write Enable Output Disable Time - 40 ns ®
TWHQX Write Disable Output Enable Time 0 — ns ®
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL" (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Tested at initial design and after major design changes 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.

Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).
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Specifications HM-8808B/HM-8808AB

=
Absolute Maximum Ratings* Recommended Operating Conditions Q
Supply Voltage (VCC-GND)......ccoocevnvieiiiiiiiiciene. -0.3 to 8.0V Operating Supply Voltage.................... 4.5V to 5.5V (=2}
Input or Output Voltage Applied ....... GND -0.3V to VCC +0.3V ~ Op. Temp. HM-8808B/AB-8 .-550C to +1250C 8
Storage Temperature ..........ccccooeivveceiiiiineene -650C to +1500C HM-8808B/AB-9 ........... -400C to +850C “;
"CAUTION: Stresses above those listed under “Absolute Maximum Ratings may cause permanent damage to the device. This is a stress only rating and E
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is I
not implied.
Electrical Specifications (Note 1)
SYMBOL PARAMETER I MIN I MAX | UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 250 MA 10=0, E=VCC-0.3V @,
E2=0.3V
iCCsB Standby Supply Current (TTL) — 35 mA i0=0, E=ViIiH (@,
E2=VIL @®
IcC Enabled Supply Current — 60 mA 10=0, E=VIL @,
E2=VIH _ =
ICCOP Operating Supply Current - 70 mA 10=0, f=1MHz, E=VIL (@, = 2
D.C. E2=VIH @ o
ICCDR Data Retention Supply Current — 125 MA VCC=2.0V, E=VCC-0.3V (@,
E2=0.3V
I} Input Leakage Current -1.0 +1.0 MA VI = GND or VCC
110Z Input/Output Leakage Current -1.0 +1.0 HA VIO = GND_or VCC
VCCDR Data Retention Supply Voltage 2.0 - \ VCC=2.0V, E=VCC (@,
E2=-GND
VOL Output Low Voltage — 0.4 \ 10=4.0mA
VOH Output High Voltage 2.4 — \ 10=-1.0mA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage __ 2.4 VCC+0.3 \Y
Cl Input Capacitance: G, A — 35 pF VI=VCC or GND, f=1MHz ®
ClO Input/Output Capacitance — 43 pF VIO=VCC or GND, f=1MHz ®
'CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=1MHz ®
Ccw Write Enable Capacitance — 48 pF VW=VCC or GND, f=1MHz @®
TAVAX Read Cycle Time 120 — ns
TAVQV Address Access Time — 120 ns
TELQV Chip Enable Access Time — 120 ns ®
READ TGLQV Output Enable Access Time - 65 ns
CYCLE TELQX Chip Enable Output Enable Time 20 — ns ® 06
TGLQAX Output Enable Cutput Enable Time 5 - ns (O]
TAXQX Address Output Hold Time 5 — ns
TEHQZ Chip Disable Output Disable Time 0 70 ns ® ®
(Note 4) TGHQZ Output Disable Time 0 40 ns ®
A.C.
TAVAX Write Cycle Time 120 — ns
TELWH Chip Enable to End of Write 80 — ns ®
TWLWH Write Enable Pulse Width 55 — ns
TELEH Enable Pulse Width (Early Write) TBD — ns ® 66 ®
TAVWL Address Setup Time (Late Write) 15 — ns
WRITE TAVEL Address Setup Time (Early Write) TBD - ns ® ©®
CYCLE TWHAX Address Hold Time (Late Write) 10 — ns
TEHAX Address Hold Time (Early Write) TBD — ns ®
TDVWH Data Setup Time (Late Write) 30 — ns
TDVEH Data Setup Time (Early Write) 30 — ns ®
TWHDX Data Hold Time (Late Write) 15 — ns
TEHDX Data Hold Time (Early Write) 25 — ns ®
TWLEH Write Enable Pulse Setup Time 55 — ns ®
TWLQZ Write Enable Output Disable Time - 40 ns ®
TWHQX Write Disable Output Enable Time 0 — ns ®
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. "EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Tested at initial design and after major design changes. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).
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Specifications HM-8808/ HM-8808A

Absolute Maximum Ratings* Recommended Operating Conditions

Supply Voltage (VCC-GND)....cc.oovvivienieiicieenece, -0.3 to 8.0V Operating Supply Voltage 4.5V to 5.5V
Input or Output Voltage Applied ....... GND -0.3V to VCC +0.3V  Op. Temp. HM-8808/08A-8...........-550C to +1250C
Storage Temperature ..........cccceeveviiiineceeenns -650C to +1500C HM-8808/08A-9............. -400C to +850C

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

Electrical Specifications (Note 1)

SYMBOL PARAMETER l MIN I MAX | UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 900 HA 10=0, E=VCC-0.3V (D,
E2=0.3V ®
ICCSB Standby Supply Current (TTL) — 35 mA 10=0, E=VIH @&,
E2=VIL
IcCC Enabled Supply Current — 60 mA 10=0, E=VIL @,
E2=VIH ® _
ICCOP Operating Supply Current — 70 mA 10=0, f=1MHz, E=VIL @,
D.C. E2=VIH® @
’ ICCDR Data Retention Supply Current — 400 UA VCC=2.0V, E=VCC-0.3V @,
E2=0.3V
1 Input Leakage Current -5.0 +5.0 MA VI = GND or VCC
110z Input/Output Leakage Current -5.0 +5.0 MA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \ VCC=2.0V, E=VCC @,
E2=GND ®
VOL Output Low Voltage — 0.4 \ 10=4.0mA
VOH Output High Voltage 2.4 - \ 10=-1.0mA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.4 VCC+0.3 \
Cl Input Capacitance: G, A — 35 pF VI=VCC or GND, f=1MHz ®
ClO Input/Output Capacitance — 43 pF VIO=VCC or GND, f=1MHz ®
CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=1MHz ®
CW Write Enable Capacitance - 48 pF VW=VCC or GND, f=1IMHz ®
TAVAX Read Cycle Time 150 — ns
TAVQV Address Access Time — 150 ns
TELQV Chip Enable Access Time — 150 ns ®
READ TGLQV Output Enable Access Time — 65 ns
CYCLE TELQX Chip Enable Output Enable Time 25 — ns ® 6
TGLQX Qutput Enable Output Enable Time 5 — ns ®
TAXQX Address Output Hold Time 5 — ns
TEHQZ Chip Disable Output Disable Time 0 80 ns ® ©®
(Note 4) TGHQZ Output Disable Time 0 50 ns ®
A.C.
TAVAX Write Cycle Time 150 — ns
TELWH Chip Enable to End of Write 90 — ns ®
TWLWH Write Enable Pulse Width 65 - ns
TELEH Enable Pulse Width (Early Write) TBD o ns [OOO]
TAVWL Address Setup Time (Late Write) 20 — ns ’
WRITE TAVEL Address Setup Time (Early Write) TBD — ns ® 6
CYCLE TWHAX Address Hold Time (Late Write) 20 — ns
TEHAX Address Hold Time (Early Write) TBD — ns ®
TDVWH Data Setup Time (Late Write) 35 — ns
TDVEH Data Setup Time (Early Write) 35 — ns ®
TWHDX Data Hold Time (Late Write) 20 — ns
TEHDX Data Hold Time (Early Write) 45 — ns ®
TWLEH Write Enable Pulse Setup Time 65 — ns ®
TWLQZ Write Enable Output Disable Time — 50 ns ®
TWHQX Write Disable Output Enable Time 0 — ns ®
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. "EL" (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Tested at initial design and after major design changes. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.

Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).
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HM-8808/HM-8808A

<
Truth Table 3
S~
©
o
HM-8808 HM-8808A HM-8808/8808A -
1
MODE E & E2 w G =
I
Standby (CMOS) VCC X GND X X
Standby (TTL) VIH VIH VIL X X
Enabled (High 2) VIL VIL VIH VIH VIH
Write vIL VIL VIH VIL X
Read VIL VIL VIH VIH VIL

HM-8808 Timing Diagrams: Read Cycles

CMoS
MEMORY

READ CYCLE | (Notes 1, 2)

TAVAX
A ¥ ADDRESS 1 ¥X ADDRESS 2 XX
TAVQU TAXOX
0 X DATA 1 OOXX DATA 2 XOOXXX
READ CYCLE Il (Note 1)
TAVAX
A ( KX
TAVQU
: I
TELQV TEHQZ
TELQX
: T
T TGHOZ
TGLOX
0 X

NOTES: 1. In a read cycle, W is held high.

2. In read cycle |, the module is kept continuously enabled. G, and E are held at VIL.
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HM-8808/HM-8808A

HM-8808 Timing Diagrams: Write Cycles

WRITE CYCLE I: (Notes 1, 3, 4)

TAVAX
AT X
TAVWL TWLWH TWHAX
W—y —
K. 7
E L,
TELWH TWHOQX

’ TDVWH TWHDX

D
TWLOZ

""" a4 A A ATATAATATATATATA"A"A"S VAVAVAVAN

WRITE CYCLE II: (Notes 2, 4)

TAVAX

>

TAVEL TELEH TEHAX

3
DY LI

=|

mi
"
Py
"%
~N

TOVEH TEHDX

NOTES:

. In Write Cycle |, the module is first enabled and then data is strobed into the RAM with a pulse on Write Enable (W).
Because W becomes valid after the part is enabled, this is sometimes referred to as a “Late Write” cycle.
2. !D Write Cycl_ell , Address (A) and Write Enable (W) are first setup, and then datais strobed into the RAM with a pulse on
E. Because W is valid before the module is enabled, this is sometimes referred to as an "Early Write” cycle.
3. Output Enable ((_3-) is normally held stable throughout the entire cycle. If Gis held high, then the outputs (Q) remain in
the high impedance state. If G is held low, then it may be necessary to lengthen the cycle to prevent bus contention. This
would occur if TWLQZ and TDVWH overlapped.

4 Data Inputs (D) and Data Outputs (Q) are connected internally at the DQ pins.
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HM-8808/HM-8808A

HM-8808A Timing Diagrams: Read Cycles

READ CYCLE | (Note 1, 2)
TAVAX
A X¥ ADDRESS | *X ADDRESS 2 XX
TAVQV TAXQX

L, ST N 000, QR T WD 00

READ CYCLE Il (Note 1)

TAVAX
A X
TAVQV
El ]
TELQV TEHQZ
TELQX .
£2 A 3 \
(NOTE 3) TELQV TEHQZ
TELQX
6 K 7 /4
TGLQV TGHQZ
TGLOX
0
NOTES:
1. In aread cycle, W is held high.
2. In read cycle |, the module is kept continuously enabled: G and E1 are held at VIL. E2 is held at VIH.
3. The AC timing of E2 is the same as that of Eq. Only the polarity is reversed. While £1 is active low, E2 is active high.

Therefore AC parameters that refer to the falling edge of enable, such as TELQV, can be applied to the rising edge of E2,
and parameters that refer to the rising edge of enable, such as TEHQZ, can be applied to the falling edge of E2.
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HM-8808/HM-8808A

HM-8808A Timing Diagrams: Write Cycles

WRITE CYCLE I: Controlled by W (Notes 1, 3, 4) %)

TAVAX
A
TAVWL TWLWH TWHAX —»]
w —e
3] LI,
TELWH
E2 m‘ L \ARARRARRARRANRANRNY
(NOTE 5) | TELWH TWHOX -]
TOVWH < TWHDX >t
D
|« TWLQZ oy
0 IATAAATATAAVAVAVAVAYA AvA
WRITE CYCLE Ii: Controlled by ET (Notes 2, 4)
TAVAX
A X
et TAVEL »pe——————— TELEH———————— sy TEHAX »~f
v X\ L,
£l
23//// 4 LN
(NOTE ) r——TUVEH ————tea TEHDX gy
i} X I
WRITE CYCLE IlI: Controlled by E2 (Notes 2, 4)
TAVAX
A
| < TAVEL TELEH TEHAX
W\ LT
™ LT,
7. ;
(NOTE 5) TOVEH TEHDX 2y
D R

NOTES:

1. InWrite Cycle |, the module is first enabled and then data is strobed into the RAM with a pulse on Write Enable (W). Because W becomes valid
after the part is enabled, this is sometimes referred to as a “Late Write” cycle.

2. In Write Cycle Il and Ill, Address (A) and Write Enable (W) are first set up, and then data is strobed into the RAM with a pulse on Ei or E2.
Because W is valid before the module is enabled, this is sometimes referred to as an “Early Write” cycle.

3. Output E_nable (G) is normally held stable throughout the entire cycle. if G is held high, then the outputs (Q) remain in the high impedance
state. If G is held low, then it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ and TDVWH
overlapped.

4 Data Inputs (D) and Data Outputs (Q) are connected internally at the DQ pins.

5. The AC timing of E2 is the same as that of E1. Only the polarity is reversed. While E is active low, E2 is active high. Therefore AC parameters
that refer to the falling edge of enable, such as TELQV, can be applied to the rising edge of E2, and parameters that refer to the rising edge of
enable, such as TEHQZ, can be applied to the falling edge of E2.
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HM-8808/HM-8808A

<
Low Voltage Data Retention 8
X
- = [
Harris CMOS RAMs are designed with battery backup in 2. During power-up and power-down transitions, E o
mind. Data retention voltage and supply current are gua- (HM-8808) must be held between 90% of VCC and VCC 8
ranteed over temperature. The following rules insure data +0.3V; E2 (HM-8808A) must be held above -0.3V and []
retention: below 10% of VCC. =
I
1. The module must be kept disabled during data reten- 3. The RAM module can begin operation one TAVAX
tion. The Chip Enable (E) on the HM-8808 must be held after VCC reaches the minimum operating voltage
between VCC and VCC+0.3V. Chip Enable 2 (E2) onthe (4.5V).
HM-8808A must be held between -0.3V and GND.
HM-8808 Data Retention Timing
DATA RETENTION MODE TAVAX g%
. ==
vee \ =
45v— — T — —— - - - == [ R
VIH \\\ Q
E
22V 4
VCCOR ——— ——— )
VIL
6N — — — — —

HM-8808A Data Retention Timing

DATA RETENTION MODE

VCce

gy ——— ———— \ ———————————————

VIH

E2
VCCOR T —_———

GND
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o HARRIS
PRELIMINARY

M-8816H

16K x 8 High Speed Asynchronous
CMOS Static RAM Module

Features Pinout
e Low Standby Supply Current 800uA TOP VIEW
e Low Operating Supply Current 400mA NC 1 ~ (] vce
e Fast Access Time 70ns A'“é 2 2z g w
. A7 3 26 A13
. .0V
Low Data Retention Supply Voltage 2.0 60 4 0 8
® Wide Operating Temperature Range -550C to +125°C o5 240 A9
e CMOS/TTL Compatible Inputs/Outputs MOe6 23 [ AN
e JEDEC Approved Pinout A3 E 7 2 _E_: NC
. . A2 8 21 A0
[ ] — -
Full CMOS — Six Transistor RAM Cells ad e nbi
® No Clocks or Strobes Required a0 10 19 B g7
e Single 5V Power Supply pgo g n 18 3 DQ6
e Standard DIP Size......... 0.6” x 1.5” D1 g 12 17 0 D5
. . Do2 ] 13 16 3 DQ4
e Easy Microprocessor Interfacin
y P 9 GND 3 14 15 O DQ3
e Gated Inputs
Description
The HM-8816H is a high speed, asynchronous CMOS static RAM module, based
on a multi-layer, co-fired, dual-in-line ceramic substrate and eight HM-65262
16K x 1 asynchronous CMOS static RAMs packaged in leadless chip carriers. The
HM-8816H uses on-substrate decoupling capacitors packaged in leadless chip
carriers to reduce electrical noise and improve reliability. The pinout of the
HM-8816H conforms to the JEDEC 8-bit wide, 28 pin RAM standard, which allows
the system designer to design sockets that will accomodate a variety of industry
standard RAMs and EPROMs. The HM-8816H also has gated inputs to simplify
system design for optimum standby supply current.
The HM-65262 RAMs used in this module are full CMOS devices, utilizing arrays
of six transistor (6T) memory cells for the most stable and lowest possible
standby supply current over the full military temperature range. In addition to
this, the high stability of the 6T cell provides excellent protection against soft
errors due to electrical noise and alpha particles. This stability also improves the
radiation tolerance of the RAMs over that of four transistor devices.
Functional Diagram
TRUTH TABLE
14 14 = =
ao- 9 " Tao- MODE E w
7
A13 A13 D Standby (CMOS) vCC X
w w ]—o pa7 Standby (TTL) VIH X
Q Read VIL VIH
E E — D06 Write VIL VIL
- — D05
—po4 PIN DESCRIPTIONS
—Da3 PIN J FUNCTION
14 - — D02
AO- — D01 A0—A13 Address Inputs
A13 D DQO—DQ7 Data Input/Outputs
W I pao E Chip Enable
Q W Write Enable
E VCC Power (+5V)
GND Ground

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed. Specifications are
subject to change without notice. 2.94



HM-8816H

X
Absolute Maximum Ratings* ©
(=]
(-]
SYMBOL PARAMETER MIN MAX UNITS E'
vCcC Supply Voltage (VCC - GND) -0.3 +8.0 v T
VIN Applied Input or Output Voltage -0.3 VCC +0.3 \
TA Storage Temperature -65 +150 oC

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

Recommended Operating Conditions

SYMBOL l PARAMETER I MIN MAX UNITS
VCC Supply Voltage (VCC - GND) 4.5 5.5 Vv
VIH Input Voltage High 2.4 VCC +0.3 \Y
VIL Input Voltage Low -0.3 0.8 \
TA Ambient Temperature HM-8816H-8 -55 +125 oC -] E
HM-8816H-9 -40 +85 oC s E

D.C. Electrical Specifications (Note 1)

SYMBOL | PARAMETER [ min | max [ units | TEST CONDITIONS
ICCSBI Standby Supply Curr. (CMOS) 800 HA 10=0, E=VCC-0.3V
ICCSB Standby Supply Current (TTL) 40 mA 10=0,E=VIH
ICC Enabled Supply Current 400 mA 10 =0, E=VIL, VIN = VIH or VIL
ICCOP Operating Supply Current (2) 400 mA 10=0, f=1MHz, E=VIL, VIN=VCC or GND
ICCDR Data Retention Supply Current 320 MA VCC =2.0V, E=VCC-0.3V, 10 =0
1} Input Leakage Current -1 +1 UA VIN = VCC or GND
110Z 1/0 Leakage Current -1 +1 MA VIO = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 Y E=VCC
VOL Qutput Voltage Low 0.4 \ I0OL = 8.0mA
VOH Output Voltage High 2.4 \ IOH = -4.0mA

Canacitance (Note 3)

paclance
SYMBOL | PARAMETER I MAX UNITS TEST CONDITIONS

Cl Input Capacitance 70 pF f =1MHz, VIN = VCC or GND

CIO Input/Output Capacitance 25 pF f =1MHz, VIO = VCC or GND

NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating: 40mA/MHz increase in ICCOP.
3. Tested at initial design and after major design changes.
4. Input pulse levels: VIL = 0.0V, VIH =3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V;
Output load: 1 TTL gate equivalent and CL = 50pF min., including scope and jig - for CL greater than 50pF, access time is derated by
0.15ns/pF;  Output load for output enable/disable times: 1 TTL gate equivalent and CL = 5pF min., including scope and jig.
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A.C. Electrical Specifications (Notes 1, 4)

HM-8816HB HM-8816H
No.| svmeoL | PARAMETER min | max | min | max | units | nNoTes
READ CYCLE
1 TAVAX |tRC | Read Cycle Time 70 85 ns
2 | TAVQV |tAA | Address Access Time 70 85 ns
3 | TELQV |[tCE | Chip Enable Access Time 70 85 ns
4 | TELQX [tLZ | Chip Enable Output Enable Time 5 5 ns 3
5 | TEHQX Chip Enable Output Hold Time 5 5 ns 3
6 | TAXQX |tOH | Address Output Hold Time 5 5 ns 3
7 | TEHQZ |tHZ | Chip Disable Output Disable Time 0 40 0 40 ns 3
WRITE CYCLE
8 | TAVAX [tWC | Write Cycle Time 70 85 ns
9 | TELWH [tCW | Chip Enableto | W Controlied 65 75 ns
10 | TELEH [tCW | End of Write E Controlled 65 75 ns 3
11 | TWLWH [tWP | Write Pulse Width 55 60 ns
12 | TAVWL [tAS | Address Setup |W Controlled 0 0 ns
13 | TAVEL [tAS | Time E Controlled 0 0 ns 3
14 | TWHAX [tWR | Write Recovery |W Controlled 10 10 ns
15 | TEHAX JtWR | Time E Controlled 10 10 ns 3
16 | TDVWH |tDW | Data Setup Time W Controlled 30 35 ns
17 | TDVEH [tDW E Controlled 30 35 ns 3
18 | TWHDX [tDH | Data Hold Time |W Controlled 5 5 ns
19 | TEHDX [tDH E Controlled 10 10 ns
20 | TWLQZ |tWZ | Write Enable Low to Output Off 40 40 ns 3
21 | TWHQX |tOW | Write Enable High to Output On 0 0 ns 3
NOTES: 1. All devices tested at worst case temperature and supply voltage limits.
2. Typical derating: 40mA/MHz increase in ICCOP.
3. Tested at initial design and after major design changes.
4. Input pulse levels: VIL = 0.0V, VIH =3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V;

Output load: 1 TTL gate equivalent and CL = 50pF min., including scope and jig - for CL greater than 50pF, access time is derated by
0.15ns/pF; Output load for output enable/disable times: 1 TTL gate equivalent and CL = 5pF min., including scope and jig.
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I
Timing Diagrams, Read Cycles ,‘9
READ CYCLE 1: CONTROLLED BY E $
I =
XXX XXXK KX XXX XXX X I
TAVAX
. TELQV __@
—x O £
~<— TEHQZ ——
TELOX ® @
TEHOX —= I-—
KX XXX

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

READ CYCLE 2: CONTROLLED BY ADDRESS

®

e TAVAX ————

2

Cmos
MEMORY

VTN

.~ TAVOV ——

@ |
X ;‘/ﬁ @
TELOX @ TEHOZ

—{ t=—TAX0X (6)

NOTE: Wis high for the entire cycle and D is ignored. Eisstable priorto A becoming valid and after A
becomes invalid.

Timing Diagrams, Write Cycles

WRITE CYCLE 1 TIMING: CONTROLLED BY W (LATE WRITE)
l-———— TAVAX
L

XK KX

® T rwhax
~——— TELWH ———]
@

SON x/. /ﬁ
awL @ @ TEHQZ —
4

— TWLWH ——=
RN A

f=—TDVWH—~| |=— TWHDX

XXX)OOO(XXX* A KX
Tﬁgx o = Tnz T ] LwHex @

NOTE: In this mode, E rises after W. The address must remain stable whenever both E and W are low.
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Timing Diagrams, Write Cycles
WRITE CYCLE 2 TIMING: CONTROLLED BY E (EARLY WRITE)

l«————— TAVAX
A XX
A3 TAVEL = = - l<TEHAX
g t=—— TELEH (0—
X 7
W 1
w AN AN S 77
@ <—TWHOX 1)
TEHDX
|=—TDVEH — |=——
D XXX X XK 2O
ol ‘
—{ =~—TELOX
Q e
f— TWLOZ — <~ TEHOZ —=|

@

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

The address must remain stable whenever E and W are both low.

Low Voltage Data Retention

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

1. Chip Enable (E) must be held high during data retention; within VCC to VCC + 0.3V.

2. E must be kept between VCC +0.3 and 70% of VCC during the power up and power
down transitions.

3. The RAM can begin operation 55ns after VCC reaches the minimum operation

Voltage (4.5V).
DATA RETENTION TIMING
vee DATA RETENTION MODE —»|
45V asv X
VCC>2.0V V4R 55ns
E VCCTO VCC+0.3V
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HM-92560

(=4
©
Ve
N
256K Synchronous @
CMOS RAM Module =
Features Pinout
e Low Standby Current 500uA TOP VIEW
e Fast Address Access Time 170ns v
e Data Retention 2.0V Min VCC ano E; H :g% vee
e Three State Outputs as 3 461 A1
e Organizable as 32K x 8 or 16K x 16 Array ag [Ja a5[] A2
e On Chip Address Registers “g E : 44% A3
* 48 Pin DIP Pinout — 2.66” x 1.30” x 0.29” &0 2] s
e Synchronous Operation Yields Low Operating Power................ 30mA/MHz E3 []s a1{] nas
¢ Wide Temperature Range -550C to +1250C 5_5 E ° :g% E16
15
inti B [n 38[] E1a w=
Description Ll w W % =
The HM-92560 is a high density 256K bit CMOS RAM module. Sixteen L E I gg% = =
synchronous HM-6516 2K x 8 CMOS RAMs in leadless chip carriers are B s 4[] 2
mounted on a multilayer ceramic substrate. The HM-92560 RAM module is pao []16 33[] pas
organized as two 16K x 8 CMOS RAM arrays sharing a common address bus. pa1 E 17 32% nas
Separate data input/output buses and chip enables allow the user to format gg; :: :;:] 33}‘,’
the HM-92560 as either a 16K x 16 or 32K x 8 array. Ceramic capacitors are paa []20 29[7 a1z
included on the substrate to reduce noise and to minimize the need for pas []21 28[] pa13
additional external decoupling. pas []22 27[] bpa1a
pa7 23 26[] pais
The synchronous design of the HM-92560 provides low operating power along E10 [2a 25/ ] EN
with address latches for ease of interface to multiplexed address/data bus
microprocessors.
The HM-92560 is physically constructed as an extra wide 48 pin dual-in-line
package with standard 0.1” centers between pins. This package technique
combines the high packing density of CMOS and leadless chip carriers with
the ease of use of DIP packaging.
Functional Diagram
w
A0-A10 l
A0-10 & _ A0-10
E " w E
DQO-7 G S pao.7
El . . £9
s * ° £16
_ A0-10 W A0-10 B l
E = = E
DQO-7 S S bao-7 \
! | {} \_HM-6516
DQO-7 GA GB  DQ8-15

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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HM-92560

Organizational Guide

FOR 32K x 8 CONFIGURATION

CONNECT: PIN 16 (DQO) to PIN 33 (DQ8)
PIN 17 (DQ1) to PIN 32 (DQ9)
PIN 18 (DQ2) to PIN 31 (DQ10)
PIN 19 (DQ3) to PIN 30 (DQ11)
PIN 20 (DQ4) to PIN 29 (DQ12)
PIN 21 (DQ5) to PIN 28 (DQ13)
PIN 22 (DQ6) to PIN 27 (DQ14)
PIN 23 (DQ7) to PIN 26 (DQ15)

FOR 16K x 16 CONFIGURATION

CONNECT: PIN 6 (E1) to PIN 15 (E9)
PIN 7 (E2) to PIN 24 (E10)
PIN 8 (E3) to PIN 25 (ET1)
PIN 9 (E4) to PIN 34 (E12)
PIN 10 (E5) to PIN 35 (E13)
PIN 11 (E6) to PIN 38 (E14)
PIN 12 (E7) to PIN 39 (E15)
PIN 14 (EB) to PIN 40 (E16)
PIN 13 (GA) to PIN 36 (GB)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a
change in the chip enable being used. When operating
in the 16K x 16 mode use the chip enables as if there
were only eight, E1 thru E8. In the 32K x 8 mode,
all chip enables must be treated separately. Transi-
tions between chip enables must be treated with the
same timing constraints that apply to any one chip
enable. All chip enables must be high at least one

Printed Circuit Board Mounting:

The leadless chip carrier packages used in the HM-
92560 have conductive lids. These lids are elec-
trically connected to GND. The designer should
be aware of the possibility that the carriers on the
bottom side could short conductors below if pressed

chip enable high time (TEHEL) before any chip
enable can fall. As the HM-92560 is a synchrounous
memory every address transition must be accomp-
anied by a chip enable transition ( see timing dia-
grams). More than one chip enable low simultan-
eously, for devices whose outputs are tied common
either internally or externally, is an illegal input con-
dition and must be avoided.

completely down against the surface of the circuit
board. The pins on the package are designed with a
standoff feature to help prevent the leadless carriers.
from touching the circuit board surface.
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Specifications HM5-92560-2/-9/-8

o
Absolute Maximum Ratings* Operating Range 8
N
Supply Voltage - (VCC - GND) ... ....-0.3V to +8.0V  Operating Supply Voltage O.$
Input or Output Voltage Applied (GND -0.3V) HM5-92560-2/-8.... 4.5V to 5.5V =
to (VCC +0.3V) HM5-92560-9 4.5V to 5.5V T
Storage Temperature.........ccccoevveeveennnnn.. -650C to +1500C  Operating Temperature
HM5-92560-2/-8.....ccceevviiiiiciiicens -550C to +1250C
HMS5-92560-9 .....cooociiiiiiriiiie e -400C to +850C
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.
Electrical Specifications
TEMP. & VCC *
OPERATING
b
RANGE (1) 2E
TEST EE
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS =
IccsB Standby Supply Current 500 MA 10=0
VI =VCC or GND
Iccop Operating Supply Current @ 30 mA E=1MHz, 10=0
16K x 16 VI =VCCor GND, G = VCC
[[elefo] Operating Supply Current (2) 15 mA E=1MHz, 10=0
32K x 8 VI =VCCor GND, G = VCC
ICCDR Data Retention Supply Current 350 MA 10=0,VvVCC=2.0,
VI =VCCor GND, E=VCC
VCCDR Data Retention Supply Voltage 2.0 \"
1] Input Leakage Current -5 +5 MA VI =VCCor GND
1102 Input/Output Leakage Current -5 +5 MA VIO = VCC or GND
ViL Input Low Voltage -0.3 8 \Y
VIH Input High Voltage VCC Vvcc \Y
-2.0 +0.3
D.C. VoL Output Low Voltage 0.4 \% 10 =3.2mA
VOH Output High Voltage 24 \ 10 = -1.0mA
CIA Address Input (3) 200 pF VI = VCC or GND
Capacitance f=1MHz
CIE Enable Input 3) 100 pF VI = VCC or GND
Capacitance (16K x 16) f=1MHz
CIE2 Enable Input @ 50 pF V1 =VCCor GND
Capacitance (32K x 8) f=1MHz
CiG 1 Output Enable Input 3) 150 pF VI = VCC or GND
Capacitance (16K x 16) f=1MHz
CiG 2 Output Enable Input @ 100 pF V1= VCCor GND
Capacitance (32K x 8) f=1MHz
clo1 Input/Output (3) 150 pF VIO = VCC or GND
Capacitance (16K x 16) f=1MHz
Clo2 Input/Output 250 pF V1/O = VCC or GND
Capacitance (32 x 8) f=1MHz
CIwW Write Input (3) 200 pF VI = VCC or GND
Capacitance f=1MHz
CVcc Decoupling 0.5 Mf f=1MHz
Capacitance
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Specifications HM5-92560-2/-9/-8

Absolute Maximum Ratings*

Supply Voltage - (VCC - GND).... .-0.3V to +8.0V

Operating Range

Operating Supply Voltage

Input or Output Voltage Applied.. (GND -0.3V) HM5-92560-2/-8......cceeiviiiiiiiicieiceee 4.5V to 5.5V
to (VCC +0.3V) HM5-92560-9 .......ooeiiiiiciiiiccceee 4.5V to 5.5V

Storage Temperature........cccooeeeveneinn. -650C to +1500C  Operating Temperature
HM5-92560-2/-8.....ccueevvienreeiiinirens -550C to +1250C
HM5-92560-9 ......cccoeiiiiiieicieneeine -400C to +850C

"CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications

TEMP. & VCC *
OPERATING
RANGE (D
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
TELQV Chip Enable Access Time 150 ns @
TAvVQV Address Access Time 170 ns @
TELQX Chip Enable Output Enable Time 10 ns @ @
TEHQZ Chip Enable Output Disable Time 70 ns @@
TGLOX | Output Enable Output Enable Time | 10 ns @®
TGLQV Output Enable Qutput Valid Time 70 ns @
A.C. TGHQZ Output Enable Output Disable Time 70 ns @@
TELEH Chip Enable Pulse Negative Width 150 ns @
TEHEL Chip Enable Pulse Positive Width 80 ns
TAVEL | Address Setup Time 20 ns @)
TELAX | Address Hold Time 50 ns 0)
TWLWH | Write Enable Pulse Width 150 ns @
TWLEH Write Enable Pulse Setup Time 150 ns @
TELWH Write Enable Pulse Hold Time 150 ns @
TDVWH | Data Setup Time 80 ns @
TWHDX | Data Hold Time 20 ns ®@
TWLDV Write Data Deiay Time 70 ns @)
TELEL Read or Write Cycle Time 230 ns 5
NOTES: (@ All devices tested at worst case temperature and Vgc.
@ Operating supply current (ICCOP) is proportional to operating frequency.
@ Tested at initial design and after major design changes.
@® Input pulse levels: 0V to 3V. Inputrise and fall times: 10ns max. Input and output timing reference levels: 1.5V.

Output load: C_ = 50 to 300pF. For C|_ greater than 50pF, access time is derated 0.15ns/pF.
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Specifications HM5-92560-5

(=}
Absolute Maximum Ratings* Operating Range §
Supply Voltage - (VCC - GND) ..-0.3V to +8.0V  Operating Supply Voltage O.’
Input or Output Voltage Applied... (GND -0.3V) HM5-92560-5 .......ooeiieeiiiiieciiesiecciic e 4.5V to 5.5V =
to (VCC +0.3V)  Operating Temperature T

Storage Temperature............cooeeceieenienns -650C to +1500C HM5-92560-5 .... -00C to +700C

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

Electrical Specifications

TEMP. & VCC *
OPERATING
RANGE (D
TEST o =
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS g %’
i
ICCSB Standby Supply Current 3.5 mA 10=0
VI =VCC or GND
ICCOP Operating Supply Current @ 35 mA E=1MHz,10=0
16K x 16 V1 =VCCor GND, G = VCC
ICCOP Operating Supply Current @ 20 mA E-= 1MHz,10=0
32K x 8 VI =VvCCor GND, G = VCC
ICCDR Data Retention Supply Current 25 mA 1I0=0,VvCC=20,
VI =VCCor GND, E=VCC
VCCDR Data Retention Supply Voltage 2.0 \%
1] Input Leakage Current -10 +10 MA V1 =VCCor GND
1102 Input/Output Leakage Current -10 +10 MA VIO = VCC or GND
VIL Input Low Voltage -0.3 .8 \
VIH Input High Voltage VCC VvCcC \Y
-2.0 +0.3
D.C. VoL Output Low Voltage 0.4 \Y 10 = 3.2mA
VOH Output High Voltage 24 \% 10 = -1.0mA
CIA Address Input 3) 200 pF V1 = VCC or GND
Capacitance f=1MHz
CIET Enable Input Q) 100 pF Vi = VCCor GND
Capacitance (16K x 16) f=1MHz
CIE2 Enable Input @ 50 pF VI =VCCor GND
Capacitance (32K x 8) f=1MHz
CIG1 Output Enable Input (3) 150 pF V1 =VCC or GND
Capacitance (16K x 16) f=1MHz
CIG 2 Output Enable Input @ 100 pF VI = VCC or GND
Capacitance (32K x 8) f=1MHz
clo1 input/Output @) 150 pF VI/O = VCC or GND
Capacitance (16K x 16) f=1MHz
cl02 Input/Output @) 250 pF VI/O = VCC or GND
Capacitance (32 x 8) f=1MHz
ciw Write Input 3 200 pF VI = VCC or GND
Capacitance = 1MHz
CVcc Decoupling 0.5 uf f=1MHz
Capacitance
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Specifications HM5-92560-5

Absolute Maximum Ratings* Operating Range

Supply Volitage - (VCC - GND) ......cccveenee -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied................... (GND -0.3V) HMB5-92560-5 ......cooovvereiiciiineeeieseeseeieeans 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature

Storage Temperature...........cceceeveveucnnn. -650C to +1500C HM5-92560-5 .......cccovuiiiiiiieicieninieeins 00C to +700C

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

Electrical Specifications

TEMP. & VCC *
OPERATING
RANGE (D
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
TELQV | Chip Enable Access Time 250 ns @
TAVQV | Address Access Time 270 ns @
TELQX | Chip Enable Output Enable Time 10 ns 0®
TEHQZ Chip Enable Output Disable Time 80 ns @ @
TGLAX Output Enable Output Enable Time 10 ns @ @
TGLQV Output Enable Output Valid Time 70 ns @
A.C.| TGHQZ | Output Enable Output Disable Time 80 ns ®@®
TELEH Chip Enable Pulse Negative Width 250 ns @
TEHEL Chip Enable Pulse Positive Width 100 ns 0
TAVEL Address Setup Time 20 ns
TELAX | Address Held Time 50 ns @
TWLWH | Write Enable Pulse Width 250 ns @
TWLEH Write Enable Pulse Setup Time 250 ns @
TELWH Write Enable Pulse Hold Time 250 ns
TDVWH | Data Setup Time 100 ns @
TWHDX | Data Hold Time 20 ns
TWLDV | Write Data Delay Time 150 ns @
TELEL Read or Write Cycle Time 350 ns

NOTES: (® All devices tested at worst case temperature and V.

Operating supply current (ICCOP) is proportional to operating frequency.

Tested at initial design and after major design changes.

Input pulse levels: OV to 3V. Inputrise and fall times: 10ns max. Input and output timing reference levels: 1.5V.
Output load: C|_ = 50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.

OO
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HM-92560
Read Cycle
_— AV
~ TAVEL’.I.ELAXF E—-TAVEL—
Al 2 vauo ADD*\‘, o u@?( NEXT | ADD
TELEL + .
= TEHEL —= TELEH; = TEHEL {
§ | / | —
w | HIGH
! _— TELQV —
—jTeHoz. ——{TEHQZ|.—

VALID DATA OUT

TIME % [} 4 | | | |
E f
REFERENC A o i ) 3 . s
TRUTH TABLE
TIME INPUTS
REFERENCE T W G A Da FUNCTION
B H o x X | X Zz MEMORY DISABLED
0 v H ox|v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LH L | x X OUTPUT ENABLED
2 L H L X v OUTPUT VALID
3 A H X X 4 READ ACCOMPLISHED
4 H X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 NOH X | vz CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0), minimum address setup
and hold time requirements must be met. After the
required hold time, the addresses may change state
without affecting device operation. During time (T = 1),
the outputs become enabled but data is not valid until
time (T = 2), W must remain high throughout the read

cycle. After the data has been read, E may return high
(T = 3). This will force the output buffers into a high
impedance mode at time (T =4). G is used to disable the
output buffers when in a logical ‘1’ state (T = -1, O,
3, 4, 5). After (T = 4) time, the memory is ready for the
next cycle.

Write Cycle

TELAX|.
TAVEL

TAVEL |-
"2 NEXT ADD

A VALID ADD o,
- TELEL
F—TEHEL TELEH e —— TEHEL —
E f——————— TWLEH J
= TWLWH —=
W AN A N
TELWH — =1
TWLDV [~ TDVWHZ]
Pttt S o2 TRRIRIILLLLTS
Ll eteteeeintalnintolotoies IR

G HIGH
TIME ' ! . ; .
REFERENCE -1 0 1 2 3 a 5
TRUTH TABLE
TIME INPUTS
REFERENCE 3 W G A DQ FUNCTION
-1 H X H X X MEMORY DISABLED
0 X H |l Vvoox CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L oW | x X WRITE PERIOD BEGINS
2 L ra H X \2 DATA IN ISWRITTEN
3 £ H  H | X X WRITE COMPLETED
a4 H X H X X PREPARE FOR NEXT CYCLE (SAME AS-1)
5 RS X H Vv X CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The write cycle is initiated on the falling edge of E(T= 0),
which latches the address information in the on chip
registers. If a write cycle is to be performed where the
output is not to become active,a can be held high (in-
active). TDVWH and TWHDX must be met for proper
device operation regardless of G. If Eand G fall before W
falls (read mode), a possible bus conflict may exist. If
E rises beforeWrises, reference data setup and hold times

to the_frising edge. The write operation is terminated by
the first rising edge of W (T = 2) or E(T = 3). After the
minimum E high time (TEHEL), the next cycle may
begin. If a series of consecutive write cycles are to be
performed, the W line may be held low unitl all desired
locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.

2
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- @ HARRIS M-92570

256K Buffered Synchronous
CMOS RAM Module

Features Pinout
® LOWSTANDBY CURRENT. . . . . . ... ittt ittt it eeaeeean 600UA/3.5mA
® FASTACCESSTIME. . . . ... .. ........... 250ns GND 1 48 | vee
® DATA RETENTION . . .. . ... ... ittt it ettt iiiieennnn 2.0V min A7 12 47 3 A0
® THREE STATE OUTPUTS A8 (3 46 O A1
® ORGANIZABLE AS 32K x 8 or 16K x 16 ARRAY A9 []4 45 [0 A2
® BUFFERED ADDRESS AND CONTROL LINES A10O5 44 3 A3
¢ ON CHIP ADDRESS REGISTERS A1 Q ;‘ 43P A4
e 48 PIN DIP PINOUT — 2.66" x 1.30" x 0.29" ::g E 4 42 % ﬁ:
¢ WIDE TEMPERATURE RANGE . . . . . . . ... ........... -550C to +1250C EiA Oo a0 B EB
Py E2A [J 10 3g[J E28
Description £3a O 11 38 P E38
The HM-92570 is a fully buffered 256K bit CMOS RAM Module consisting g_CKE :g 37 gE
of sixteen HM-6516 2Kx8 CMOS RAMs, two 82C82 CMOS octal latching e o 14 BN
bus drivers, and two HCT-138 CMOS 3:8 decoders in leadless chip carriers Nc O 15 34 [ NC
mounted on a multilayer ceramic substrate. The HM-92570 RAM Module is pao 116 331 bas
organized as two 16Kx8 CMOS RAM arrays sharing a common address bus. pa1 O 17 32 3 pas
Separate data input/output buses allow the user to format the HM-92570 D2 4 18 31 pa1o
as either a 16Kx16 or 32Kx8 array. pa3 g 19 30 pan
Da4 O 20 29 [ pa12
On-board buffers and decoders reduce external package count requirements. gg: E g; 2-8, g gg:i
Write enable, output enable and chip enable control signals are buffered along pa7 O 23 26 3 pQ1s
with address inputs. Ceramic capacitors sealed in leadless carriers are included vee O 24 25 [ GND
on the substrate to reduce power supply noise and to reduce the need for
external decoupling. PIN NAMES
The synchronous design of the HM-92570 provides low operating power A — Address Input
along with address latches for ease of interface to multiplexed address/ DQ - Data Input/Output
data bus microprocessors. _GX  — Output Enable
EXX - Chip Enable
The HM-92570 is physically constructed as an extra wide 48 pin dual- Ng - }/\lvr'te Enable
. . . " N . — No Connection
in-line package with standard 0.1"" centers between pins. This package tech-
nique combines the high packing density of CMOS and leadless chip carriers
with the ease of use of DIP packaging.
Functional Diagram sacs2
&8 l,>
AD-A10 £ ll>
HCT-138
Al | — an
A12 — A2
A13 ) — A13
T b |
E2A — E28
E3A — €38
DQ0-7 D08-15

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handiing procedures should be followed.
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Organizational Guide

FOR 32K x 8 CONFIGURATION

CONNECT: PIN 16 (DQO) to PIN 33 (DQ8)
PIN 17 (DQ1) to PIN 32 (DQ9)
PIN 18 (DQ2) to PIN 31 (DQ10)
PIN 19 (DQ3) to PIN 30 (DQ11)
PIN 20 (DQ4) to PIN 29 (DQ12)
PIN 21 (DQ5) to PIN 28 (DQ13)
PIN 22 (DQ6) to PIN 27 (DQ14)
PIN 23 (DQ7) to PIN 26 (DQ15)

FOR 16K x 16 CONFIGURATION

CONNECT:

PIN 9 (ETA) to PIN 40 (E1B)

PIN 10 (E2A) to PIN 39 (E2B)
PIN 11 (E3A) to PIN 38 (E3B)
PIN 13 (GA) to PIN 36 (GB)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a
change in the chip enable being used. When operating
in the 16K x 16 mode use the chip enables as if there
were only three, E1 thru E3. In the 32K x 8 mode all
chip enables must be treated separately. Transitions
between chip enables must be treated with the same
timing constraints that apply to any one chip enable.
All chip enables must be high at least one chip enable
high time (TEHEL) before any chip enable can fall.

Printed Circuit Board Mounting:

The leadless chip carrier packages used in the HM-
92570 have conductive lids. These lids are elec-
trically connected to GND. The designer should
be aware of the possibility that the carriers on the
bottom side could short conductors below if pressed

As the HM-92570 is a synchrounous memory, every
address transition must be accompanied by a chip
enable transition (see timing diagrams). More than
one chip enable low simultaneously, for devices
whose outputs are tied common either internally or
externally, is an illegal input condition and must be
avoided. To properly decode the chip enables,
addresses A11, A12, and A13 must be valid for the
duration of TAVAV.

completely down against the surface of the circuit
board. The pins on the package are designed with a
standoff feature to help prevent the leadless carriers
from touching the circuit board surface.
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Specifications HM5-92570-2/-9/-8

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) ... -0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied................... (GND -0.3V) HMB5-92570-2/-8.....ccvvieeieeiieeieieeeeieeneeeene 4.5V to 5.5V
to (VCC +0.3V) HMB5-92570-9 .....oooviiieiieiiceeeeeee e 4.5V to 5.5V

Storage Temperature...........ccooeoeeeeernnnns -650C to +1500C  Operating Temperature

HM5-92570-2/-8....
HM5-92570-9

..-650C to +1250C
....-400C to +850C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and
functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is

not implied.

Electrical Specifications

TEMP. & VCC
OPERATING
RANGE ()
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 600 MA 10=0
VI =VCC or GND
iccop Operating Supply Current (2) 30 mA E=1MHz,10=0
16K x 16 VI =VCCor GND, G = VCC
ICCOP Operating Supply Current @ 15 mA E-= 1MHz, 1I0=0
32K x 8 VI =VCCor GND, G = VCC
ICCDR Data Retention Supply Current 450 MA 1I0=0,vCC=20,
VI =VCCor GND, E=VCC
VCCDR Data Retention Supply Voltage 2.0 \
1] Input Leakage Current -1.0 +1.0 MA V1 =VCC or GND
110Z Input/Output Leakage Current -5.0 +5.0 MA VIO = VCC or GND
ViL Input Low Voltage -03 0.8 \Y
VIH Input High Voltage 3.5 VCC \Y
+0.3
D.C VvOL Output Low Voltage 04 \Y 10 =3.2mA
U VOH Output High Voltage 24 Vv 10 = -1.0mA
ClA Address Input (3) 50 pF VI = VCC or GND
Capacitance f=1MHz
CIE Decoder Enable Input (3 50 pF VI = VCC or GND
Capacitance (16K x 16) = 1MHz
CIE2 Decoder Enable Input @ 25 pF VI =VCCor GND
Capacitance (32K x 8) f=1MHz
CIG 1 Output Enable Input @ 50 pF VI = VCCor GND
Capacitance (16K x 16) f=1MHz
CIG 2 Output Enable Input @ 25 pF VI = VCC or GND
Capacitance (32K x 8) f = 1MHz
clo1 Input/Output (3) 150 pF V1/O = VCC or GND
Capacitance (16K x 16) f=1MHz
Cl102 Input/Output @ 250 pF V1/O = VCC or GND
Capacitance (32K x 8) f=1MHz
ciw Write Input (3) 25 pF VI = VCC or GND
Capacitance f=1MHz
CVce Decoupling Capacitance 05 uF f=1MHz
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Specifications HM5-92570-2/-9/-8

o
Absolute Maximum Ratings* Operating Range E,
Supply Voltage - (VCC - GND) ......ccocueeee. -0.3V to +8.0V  Operating Supply Voltage d.>
Input or Output Voltage Applied................... (GND -0.3V) HM5-92570-2/-8.... 4.5V to 5.5V =
to (VCC +0.3V) HMB5-92570-9 ......ocviiiiiiiiniiieeicesieieeas 4.5V to 5.5V T
Storage Temperature.........c.cocoevvvecveenennnn -650C to +1500C  Operating Temperature
HMB5-92570-2/-8.....ccovvvieiiiiiiieiiices -550C to +1250C
HMB5-92570-9 ....c.covvireiieciiecicicene, .-400C to +850C

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

functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.

Electrical Specifications

TEMP. & VCC
OPERATING -~
RANGE (D 83
TEST 2 E
SYMBOL PARAMETER MIN | max UNITS CONDITIONS
TELQV Chip Enable Access Time 250 ns @
TAVQV | Address Access Time 270 ns @
TELQX Chip Enable Output Enable Time 10 ns @ @
TEHQZ | Chip Enable Output Disable Time 150 ns ®®
TGLQX | Output Enable Output Enable Time | 10 ns ®®
TGLQV | Output Enable Output Valid Time 120 ns @
A.C. | TGHQZ | Output Enable Output Disable Time 150 ns ®®
TELEH | Chip Enable Pulse Negative Width 250 ns ®
TEHEL Chip Enable Pulse Positive Width 100 ns @
TAVEL | Address Setup Time 20 ns ®
TELAX | Address Hold Time 120 ns @
TWLWH | Write Enable Pulse Width 140 ns @
TWLEH Write Enable Pulse Setup Time 140 ns @
TELWH | Write Enable Pulse Hold Time 250 ns @
TDVWH | Data Setup Time 20 ns
TWHDX | Data Hold Time 70 ns @
TWLDV | Write Data Delay Time 120 ns
TELEL Read or Write Cycle Time 350 ns @
TAVAV Enable Decoder Address Valid Time 270 ns Applies Only to A11, A12, A13

NOTES: @ All devices tested at worst case temperature and Vee-

Operating supply current (ICCOP) is proportional to operating frequency.

Tested at initial design and after major design changes.

Input pulse levels: 0V to 3.5V. Inputrise and fall times: 10ns max. Inputand output timing reference levels: 1.5V.

Output load: C_ = 50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.
Includes A11, A12, A13.
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Specifications HM5-92570-5

Absolute Maximum Ratings* Operating Range

Supply Voltage - (VCC - GND) .-0.3V to +8.0V  Operating Supply Voltage

Input or Output Voltage Applied.................. (GND -0.3V) HMB-92570-5 ......oovverriireireieriesisereseeenees 4.5V to 5.5V
to (VCC +0.3V)  Operating Temperature

Storage Temperature...........cccoocooeveeenn.. -650C to +1500C HM5-92570-5 .... 00C to +700C

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

Electrical Specifications

TEMP. & VCC
OPERATING
RANGE (D
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current 35 mA 10=0
VI =VCCor GND
iccop Operating Supply Current @ 35 mA E=1MHz, 10=0
16K x 16 VI = VCCor GND, G = VCC
ICCOP Operating Supply Current @ 20 mA E=1MHz 10=0
32K x 8 VI =VCCor GND,G = VCC
ICCDR Data Retention Supply Current 25 mA 10=0,vCC=20,
VI =VCC or GND, E = VCC
VCCDR Data Retention Supply Voltage 20 \

1] Input Leakage Current -10.0 | +10.0 HA VI =VCC or GND
1102 Input/Output Leakage Current -10.0 | +10.0 MA VIO = VCC or GND
VIL Input Low Voltage -03 0.8 \Y
VIH Input High Voltage 3.5 VvCcC \v

+0.3
D.C VvOL Output Low Voltage 0.4 \% 10 = 3.2mA
o VOH Output High Voltage 24 \ 10 = -1.0mA
CIA Address Input @ 50 pF V1 = VCCor GND
Capacitance f = 1MHz
CIET Decoder Enable Input (3) 50 oF VI = VCCor GND
Capacitance (16K x 16) f=1MHz
CIE2 Decoder Enable Input 3) 25 pF VI = VCC or GND
Capacitance (32K x 8) f=1MHz
CIG1 Output Enable Input (3) 50 pF V1 =VCC or GND
Capacitance (16K x 16) t = 1MHz
CIG 2 Output Enable Input (3) 25 pF VI = VCC or GND
Capacitance (32K x 8) t = 1MHz
clo1 input/Output @) 150 pF VI/O = VCC or GND
Capacitance (16K x 16) f = 1MHz
cl02 Input/Output (3 250 pF VI/O = VCC or GND
Capacitance (32K x 8) f = 1MHz
ciw Write Input (3) 25 pF VI = VCC or GND
Capacitance f=1MHz
CVce Decoupling Capacitance 05 uF f = 1MHz
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Specifications HM5-92570-5

o
Absolute Maximum Ratings* Operating Range E
N
Supply Voltage - (VCC - GND) ...-0.3V to +8.0V  Operating Supply Voltage ol’
Input or Output Voltage Applied.... (GND -0.3V) HMS5-92570-5 ..o 4.5V to 5.5V S
to (VCC +0.3V)  Operating Temperature T

Storage Temperature.... ...-850C to +1500C HM5-92570-5 ... 00C to +700C

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

functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied.

Electrical Specifications

TEMP. & VCC
OPERATING
RANGE (D)
TEST >
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS é ‘é
g
TELQV | Chip Enable Access Time 300 ns ®@
TAVQV Address Access Time 320 ns @
TELQX Chip Enable Output Enable Time 10 ns @@
TEHQZ | Chip Enable Output Disable Time 200 ns ©]0)
TGLQAX Output Enable Output Enable Time 10 ns @@
TGLQV | Output Enable Output Valid Time 120 ns ®
A.C. TGHQZ Output Enable Output Disable Time 200 ns @ @
TELEH | Chip Enable Pulse Negative Width 300 ns ®
TEHEL Chip Enable Pulse Positive Width 150 ns 0
TAVEL Address Setup Time 20 ns @
TELAX | Address Hold Time 130 ns ®
TWLWH | Write Enable Pulse Width 150 ns @
TWLEH Write Enable Pulse Setup Time 150 ns
TELWH Write Enable Pulse Hold Time 300 ns @
TDVWH Data Setup Time 30 ns
TWHDX | Data Hold Time 80 ns @
TWLDV | Write Data Delay Time 120 ns
TELEL Read or Write Cycle Time 450 ns @
TAVAV Enable Decoder Address Valid Time 320 ns Applies Only to A11, A12, A13

NOTES: (@ All devices tested at worst case temperature and Vee:

Operating supply current (ICCOP) is proportional to operating frequency.

Tested at initial design and after major design changes.

Input pulse levels: OV to 3.5V. Input rise and fall times: 10ns max. Inputand outputtiming reference levels: 1.5V.
Output load: C|_ = 50 to 300pF. For C_ greater than 50pF, access time is derated 0.15ns/pF.

Includes A11, A12, A13.
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Read Cycles

TAVEL p=
VALID

|e———TEHEL——

TEHQZ |~

—

TEHQZ

oo}

Ao

VALID DATA OUT

A12

1z I

A13

— i ——t—
REFERENCE a 0 H 2 3 a s

TRUTH TABLE
A1
TIME INPUTS A12 | DATA 1/0

REFERENCE|E W G A | A13 o]} FUNCTION

-1 Hix| x| x| x z MEMORY DISABLED

0 lHi x|V ]| Vv z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 LiH] L] x| v X OUTPUT ENABLED

2 LiH|lL]x | v v OUTPUT VALID

3 LlH x| x| v v READ ACCOMPLISHED

4 HEX | x| x| x z PREPARE FOR NEXT CYCLE (SAME AS -1)

5 |HIX|V ] V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip registers
on the falling edge of E(T = 0), minimum address setup
and hold time requirements must be met. After the
required hold time, the addresses may change state
without affecting device operation. During time (T = 1),
the outputs become enabled but data is not valid until
time (T = 2), W must remain high throughout the read

cycle. After the data has been read, E may return high
(T = 3). This will force the output buffers into a high
impedance mode at time (T =4). G is used to disable the
output buffers when in a logical ‘1" state (T = -1, 0,
3, 4, 5). After T = 4) time, the memory is ready for the
next cycle. *E3A and E3B are opposite polarity of EIA.

Write Cycles

TXXTITTRTRZXZTZL TR XTI

RN

-
AR RIS, NEXT ADD
TELEL
| TEHEL- TELEH { TEHEL ——f
E1A E2A E3A*
E1B,E2A,E38 } N N\
TWL!
fe— TWLWH —=
_ N <
LN NNNNN GIONNN
Fe——TELWH e}
TWLDV ——= TOVWHZ] i._TWHDX
Da GRS VALID DATA IN R RIS IRoRs
G HIGH TAVAV
A1z NI
13 RRRRRRERRE
TIME i [} /) [} [} i )
REFERENCE A P 1 2 3 a 5
TRUTH TABLE
A11
TIM