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Harris Semiconductor
Sector Capabilities

Harris Semiconductor is one of the five management groups of Harris Cor-
poration, a producer of high-technology communication and information
processing systems sold in over 160 countries. Five main operations of
Harris Semiconductor produce standard and custom semiconductor devices.
These operations are:

ANALOG PRODUCTS DIVISION

Harris is a major force in analog integrated circuitry, offering a broad
line of products including: analog-to-digital converters, digital-to-
analog converters, switches, multiplexers, voltage references, opera-
tional amplifiers, telecommunications and speech processing products.

BIPOLAR DIGITAL PRODUCTS DIVISION
Harris introduced the industry’s first bipolar programmable read only
memory in 1970 and has continued as a leader in the field of bipolar
PROMs. Harris offers a complete spectrum of bipolar PROMs from
256 bits to 64K bits. Also, offered is a new family of programmable
logic products featuring on-chip testability.

CMOS DIGITAL PRODUCTS DIVISION

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 this year intro-
ducing a full line of 80C86 microprocessors and peripherals.

CUSTOM INTEGRATED CIRCUITS DIVISION

Harris designs, develops and manufactures custom analog, digital bipolar,
radiation-hardened, and CMOS circuits for specialized military and
commercial applications,

MICROWAVE SEMICONDUCTOR, INC.
Harris Microwave Semiconductor, Inc. develops and manufactures
gallium arsenide transistors, integrated circuits and microwave amplifiers.



CMOS Alpha-Numeric Index

PRODUCT DESCRIPTION PAGE
NO.
HD-15530 Manchester Encoder-Decoder 5-3
HD-15531 Manchester Encoder-Decoder 5-10
HD-4702 Programmable Bit Rate Generator 5-56
HD-6101 Parallel Interface Element 4-51
HD-6120 12 Bit High Performance Microprocessor 4-3
HD-6121 1/0 Controller 4-22
HD-6402 LS| Universal Asynchronous Receiver Transmitter 5-51
HD-6406 Programmable Asynchronous Communication Interface 5-39 2
HD-6408 Asynchronous Manchester Adapter 5-25 ;S
HD-6409 Manchester Encoder-Decoder 5-30 =2
HD-6431 Hex Latching Bus Driver 4-59 Z=
HD-6432 Hex Bi-directional Bus Driver 4-62 oL
HD-6433 Quad Bus Separator/Driver 4-65 =
HD-6434 Octal Resettable Latch 4-68
HD-6436 Octal Bus Buffer/Driver 4-71
HD-6440 Latch Decoder/Driver 4-74
HD-6495 Hex Bus Driver 4-78
HM-6100 12 Bit Static Microprocessor 4-30
HM-6504 4K X 1 Synchronous RAM 2-29
HM-6508 1K X 1 Synchronous RAM 2-5
HM-6514 1K X 4 Synchronous RAM 2-40
HM-6516 2K X 8 Synchronous RAM 2-51
HM-65162 2K X 8 Asynchronous RAM 2-57
HM-65172 2K X 8 Asynchronous RAM 2-70
HM-6518 1K X 1 Synchronous RAM 2-11
HM-65262 16K X 1 Asynchronous RAM 2-83
HM-6551 256 X 4 Synchronous RAM 2-17
HM-6561 256 X 4 Synchronous RAM 2-23
HM-6564 64K Synchronous RAM Module 2-85
HM-6616 2K X 8 Fuse Link PROM 2-118
HM-6641 512 X 8 PROM 2-113
HM-6664 8K X 8 Fuse Link PROM 2-126
HM-92560 256K Synchronous RAM Module 2-96
HM-92570 256K Synchronous RAM Module 2-104
HPL- 16LC8 Programmable Logic 2-130
HPL-16RC4 Programmable Logic 2-132
HPL-16RC6 Programmable Logic 2-132
HPL-16RC8 Programmable Logic 2-132
80C86 16 Bit Microprocessor 3-4
80C88 8 Bit Microprocessor 3-96
82C37A High Performance Programmable DMA Controller 3-97
82C52 Full Duplex UART 3-27
82C54 Programmable Interval Timer 3-28
82C55A Programmable Peripheral Interface 3-43
82C59A Priority Interrupt Controller 3-62
82C82 Octal Latch 3-77
82C83 Octal Latching Inverting Bus Driver 3-98
82C84A Clock Generator/Driver 3-82
82C84B Clock Generator Driver 3-99
82C86 Octal Bus Transceiver 3-100
82C87 Octal Bus Transceiver : 3-101
82C88 Bus Controller 3-89
82C89 Bus Arbiter 3-102
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CMOS Devices by Families

CMOS Microprocessor and Support Circuits
8/16 BIT MICROPROCESSORS

80C86 16 Bit CMOS Microprocessor
80C88 8 Bit CMOS Microprocessor

80C86/88 PERIPHERAL CIRCUITS

82C37A CMOS DMA Controller

82C52 CMOS Serial Communication Interface
82C54 CMOS Programmable Interval Timer
82C55A CMOS Programmable Peripheral Interface
82C59A CMQOS Priority Interrupt Controller

80C86/88 BUS SUPPORT CIRCUITS

82C82 CMOS Octal Latching Bus Driver

82C83 CMOS Octal Latching Inverting Bus Driver
82C84A CMOS Clock Generator Driver

82C84B CMOS Clock Generator Driver

82C86 CMOS Octal Bus Transceiver

82C87 CMOS Octal Inverting Bus Transceiver
82C88 CMOS Bus Controller

82C89 CMOS Bus Arbiter

12 BIT MICROPROCESSORS

HM-6100 CMOS 12 Bit Microprocessor
HD-6120 CMOS High Performance 12 Bit Microprocessor

12 BIT PERIPHERAL CONTROLLERS

HD-6101 CMOS Parallel Interface Element (PIE)
HD-6121 CMOS 1/0 Controller (10C)

BUS SUPPORT CIRCUITS

HD-6431 CMOS Hex Latching Bus Driver

HD-6432 CMOS Hex Bi-directional Bus Driver
HD-6433 CMOS Quad Bus Separator/Driver
HD-6434 CMOS Octal Bus Driver W/Reset

HD-6436 CMOS Octal Bus Buffer/Driver

HD-6440 CMOS Latched 3 to 8 Line Decoder/Driver
HD-6495 CMOS Hex Bus Driver

SERIAL COMMUNICATION CIRCUITS

HD-4702 CMOS Bit Rate Generator

HD-6402 CMOS UART .

HD-6406 CMOS Prog. Async. Communication Interface
HD-6408 CMOS Async. Serial Manchester Adapter (ASMA)
HD-6409 CMOS Manchester Encoder-Decoder

HD-15530 CMOS Manchester Encoder-Decoder

HD-15531 CMOS Manchester Encoder-Decoder

1-4
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CMOS Devices by Families
(continued)

CMOS Static RAMS PAGE

1K - SYNCHRONOUS

HM-6508 1K X 1 2-5

HM-6518 1K X 1 2-1

HM-6551 256 X 4 2-17

HM-6561 256 X 4 2-25

4K - SYNCHRONOUS

HM-6504 4K X 1 2-29 =

HM-6514 1K X 4 2-40 =
i

16K-SYNCHRONOUS £S5

=

HM-6516 2K X 8 2-51 =

16K- ASYNCHRONOUS

HM-65162 2K X 8 2.57

HM-65172 2K X 8 2-70

HM-65262 16K X 1 2-83

CMOS RAM MODULES

HM-6564 64K 2-85

HM-92560 256K 2-96

HM-92570 Buffered 256K 2-104

CMOS RADIATION HARDENED RAMS

HS-6504RH 4K X1 9-18
HS-6508RH 1K X1 9-19
HS-6514RH 1K X4 9-20
HS-6551RH 256 X 4 9-21
HS-6564RH 16K X4 0or 8K X8 9-2
CMOS Fuse Link PROMS

HM-6641 512X 8 2-113
HM-6616 2K X 8 2-118
HM-6664 8K X8 2-126
CMOS Programmable Logic

HPL-16LC8 Programmable Logic 2-130
HPL-16RC4 Programmable Logic 2-132
HPL-16RC6 Programmable Logic 2-132
HPL-16RC8 Programmable Logic 2-132
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Classification

of Literature

CLASSIFICATION PRODUCT STAGE DISCLAIMERS
Preview Formative or This document contains the design specifications
DATA Design for product under development. Specifications
SHEET may be changed in any manner without notice.
Advance Sampling or This is advanced information, and specifications
Information Pre-Production are subject to change without notice.
DATA SHEET
Preliminary First Production Supplementary data may be published at a
DATA SHEET later date.
Harris reserves the right to make changes at any-
time without notice, in order to improve design
and supply the best product possible.

Symbols & Abbreviations

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 (1) or output (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
10Z — 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:

TXXXX

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

Data In

Q = Data Out

W = Write Enable
E = Chip Enable
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)

This data book utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard
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.

EXAMPLE:

CHIP

ENABLE E
\J——TWLEH

ENABLE W

WRITE

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 maxi-
mum since the device never provides data later than that
time.

WAVEFORMS
WAVEFORM  INPUT outPuT
svMBoL
MUST BE WILL BE
R VALID VALID
CHANGE WILL CHANGE
FROM H TO L FROM H TO L
CHANGE WILL CHANGE
FROM L TOH FROM L TO H
DON'T CARE: ;
BB Awvonance o SAENG N
PERMITTED
HIGH
IMPEDANCE
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CMOS Memory Product Index

1K CMOS RAM DATA SHEETS

HM-6508 1K x 1 Synchronous RAM

HM--6518 1K x 1 Synchronous RAM

HM-6551 256 x 4 Synchronous RAM

HM-6561 256 x 4 Synchronous RAM
4K CMOS RAM DATA SHEETS

HM-6504 4K x 1 Synchronous RAM

HM-6514 1K x 4 Synchronous RAM

16K CMOS RAM DATA SHEETS
HM-6516 2K x 8 Synchronous RAM
HM-65162 2K x 8 Asynchronous RAM
HM-65172 2K x 8 Asynchronous RAM

PREVIEW OF FUTURE CMOS RAM PRODUCTS
HM-65262 16K x 1 Asynchronous RAM

CMOS RAM MODULE DATA SHEETS
HM-6564 64K Synchronous RAM Module
HM-92560 256K Synchronous RAM Module
HM-92570 256K Synchronous RAM Module

CMOS PROM DATA SHEETS
HM-6641 512 x 8 Fuse Link PROM
HM-6616 2K x 8 Fuse Link PROM

PREVIEW OF FUTURE CMOS PROM PRODUCTS
HM-6664 8K x 8 Fuse Link PROM

PROGRAMMING FORMAT FOR HARRIS PROMs

PREVIEW OF FUTURE CMOS HPL CIRCUITS
HPL-16LC8 Programmable Logic
HPL-16RC4 Programmable Logic
HPL-16RC6 Programmable Logic
HPL-16RC8 Programmable Logic

2-85
2-96
2-104

2-113
2-118

2-126
2-128



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. §,-(§), 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 asynchronous RAMs)
after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

DATA RETENTION MODE ————P[————-—

45v
vCe > 2.0V / See Note 5.

= TEHEL

Z

VCC TO VCC +0.3V /

CmMO0S
MEMORY



HARRIS CMOS/NMOS RAM Cross-Reference

CMOS RAMs
Q
S
FEATURES @ 123
1K CMOS RAMs
HM-6508 — 1K x 1 16 PIN 6508
SYNCH
HM-6518 — 1K x 1 18 PIN 6518
SYNCH
HM-6561 — 256 x 4 22 PIN
SYNCH
N | HM-6561 — 256 x 4 18 PIN
A SYNCH

4K CMOS RAMs

HM-6504 — 4K x 1 18 PIN 6504 2141/47
SYNCH 315D
4104
HM-6514 — 1K x 4 18 PIN 6514
SYNCH

16K CMOS RAMs

HM-6516 — 2K x 8 24 PIN
SYNCH
HM-65162 — 2K x 8 24 PIN
ASYNCH
HM-65172 — 2K x 8 24 PIN
ASYNCH
HM-65262 — 16K x 1 20 PIN

ASYNCH




o0 HARRIS HM-6508

1024 x 1 CMOS RAM

_ __
Features Pinout
e LOWSTANDBY POWER 50 UW MAX TOP VIEW
e LOW OPERATING POWER 20mW/MHz MAX ]
e  FAST ACCESS TIME 180nsec MAX B 18] vee
¢ DATA RETENTION VOLTAGE 2.0 VOLTS MIN rf]2 0o
e  TTL COMPATIBLE IN/OUT o
e HIGH OUTPUT DRIVE — 2 TTL LOADS aQs wpw
®  HIGH NOISE IMMUNITY a2[]s 13] A9
e  ON CHIP ADDRESS REGISTER aal]s 12[] A8
e  MILITARY TEMPERATURE RANGE as s wh s
e INDUSTRIAL TEMPERATURE RANGE
e THREE-STATE OUTPUTS a7 107 As
e 16 PIN PACKAGE FOR HIGH DENSITY oNo s o1 as
Descr’ptlo” A — Address Input D — Data Input

E — Chip Enable Q — Data Output
. . . W — Write Enable
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.

Logic Symbol

On chip latches are provided for address allowing efficient interfacing with E +vee W
microprocessor systems. The data output buffers can be forced to a high l
impedance state for use in expanded memory arrays. 20—

Al

A2—
The HM-6508 is a fully static RAM and may be maintained in any state - o
for an indefinite period of time. Data retention supply voltage and supply :g:
current are guaranteed over temperature. ﬁg: a

A3—

-L— GND

Functional Diagram

:2 °° — Latcuen [ e GATED 32x32
A7 O—| ADDRESS | 5 ROW £ warnix
A8 O— ECODE
A8 € REGISTER |A.c | DECODER
< Az
GATED
Do
- COLUMN a
DECODER 2
] AND DATA I/0
Ay ALL LINES POSITIVE LOGIC — ACTIVE HIGH
THREE STATE BUFFERS:
A HIGH-=OUTPUT ACTIVE

w A A
w ADDRESS REGISTER AND DECODERS:

LATCHED LATCH ON FALLING EDGE OF E
E

O—b ¢ ADDRESS GATE ON FALLING EDGE OF E
REGISTER

A0 A1 A2 A3 A4

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.

2-5
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Specifications HM-6508B-2/HM-65088B-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)

OPERATING RANGE

Operating Supply Voltage -VCC

Military (-2)

Industrial (-9)

Operating Temperature

4.5V to 5.5V
4.5V to 5.5V

Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP, = 260C @
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
iccsB Standby Supply Current 10 0.1 HA 10=0
VI =VCCor GND
Iccop Operating Supply Current @ 4 1.5 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 5 0.01 MA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 14 v E=VCC
D.C. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI K vce
102 Output Leakage Current -1.0 +1.0 0.0 MA GND < vo < vece
VIL Input Low Voltage -0.3 0.8 2.0 \%
VIH Input High Voltage VCC -2.0 |VCC +0.3 2.0 \%
voL Output Low Voltage 0.4 0.2 \% 10 =3.2mA
VOH Output High Voltage 24 4.5 \% 10 =-04mA
Ci Input Capacitance @ 6 4 pF VI =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF | VO=vCCor GND
f=1MHz
TELQV | Chip Enable Access Time 180 100 ns @
TAVQV | Address Access Time 180 920 ns @
TELQX Chip Enable Output Enable Time 20 120 40 ns O]
TWLQZ | Write Enable Output Disable Time 120 40 ns ®
TEHQZ Chip Enable Output Disable Time 120 40 ns @
TELEH Chip Enable Pulse Negative Width 180 100 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
A.C. TAVEL | Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns (O]
TDVWH | Data Setup Time 80 40 ns ®
TWHDX | Data Hold Time 0 0 ns @
TWLEH Chip Enable Write Pulse Setup Time 100 50 ns @
TELWH Chip Enable Write Pulse Hold Time 100 50 ns @
TWLWH Write Enable Pulse Width 100 50 ns @
TELEL | Read or Write Cycle Time 280 150 ns @
NOTES: 1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested. .
4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6508-2/HM-6508-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V

to (GND +0.3V)
Operating Temperature

Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250C @
RANGE VCC =5.0V TEST >
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS 8%
1CCSB Standby Supply Current 10 0.1 MA 10=0 E E
VI = VCC or GND =
ICCOP | Operating Supply Current @ 4 15 mA | f=1MHz10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MHA VvCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 14 \ E=vce
D.C. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND K VI L vCC
10z Output Leakage Current -1.0 +1.0 0.0 MA GND L Vo vee
ViL Input Low Voltage -0.3 0.8 2.0 Vv
VIH Input High Voltage VCC -2.0 ({VCC +0.3 2.0 Vv
voL Output Low Voltage 0.4 0.2 \% 10 =3.2mA
VOH Output High Voltage 24 45 \% 10 =-0.4mA
cl Input Capacitance @ 6 4 PF | VI=VCCorGND
f=1MHz
co Output Capacitance @ 10 6 pF | VO=VCCor GND
f=1MHz
TELQV Chip Enable Access Time 250 110 ns @
TAvVQV Address Access Time 250 100 ns @
TELQX Chip Enable Output Enable Time 20 160 60 ns ®
TWLQZ Write Enable Output Disable Time 160 60 ns @
TEHQZ Chip Enable Output Disable Time 160 60 ns @
TELEH Chip Enable Pulse Negative Width 250 110 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
AC. TAVEL | Address Setup Time 0 -10 ns @
TELAX Address Hold Time 50 30 ns @
TDVWH | Data Setup Time 110 50 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLEH Chip Enable Write Pulse Setup Time 130 60 ns @
TELWH Chip Enable Write Pulse Hold Time 130 60 ns @
TWLWH Write Enable Pulse Width 130 60 ns @
TELEL Read or Write Cycle Time 350 160 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.56mA/MHz. -
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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D.C.
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Specifications HM-6508 -5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC -GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Commercial 4.5V to 6.5V
Input or Output Voltage Applied (GND -0.3V)
to (VCC +0.3V)
Operating Temperature
Storage Temperature -659C to +1500C Commercial 00C to +700C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C @
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 100 10 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Currem@ 4 15 mA f=1MHz, 10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=2,0,10=0
VI =VCCor GND
. E=VCC
VCCDR Data Retention Supply Voltage 2.0 v
1 Input Leakage Current -1.0 +1.0 0.0 MA GND K VI K vee
10z OQutput Leakage Current -1.0 +1.0 0.0 MA GND K vo K vee
ViL Input Low Voltage -0.3 0.8 2.0 \Y
VIH Input High Voltage VCC -2.0 {VCC +0.3 2.0 v
VoL Output Low Voltage 0.4 0.2 \Y 10 =1.6mA
VOH Output High Voltage 24 4.5 \ 10 =-0.2mA
Cl Input Capacitance 6 4 pF VI =VCCor GND
f=1MHz
Cco Qutput Capacitance@ 10 6 pF VO=VCCor GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns @
TAvVQV Address Access Time 310 160 ns @
TELQX | Chip Enable Output Enable Time 20 200 60 ns O]
TWLQZ Write Enable Output Disable Time 200 60 ns @
TEHQZ Chip Enable OQutput Disable Time 200 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
TAVEL | Address Setup Time 10 0 ns @
TELAX Address Hold Time 70 40 ns @
TDVWH | Data Setup Time 130 80 ns O)
TWHDX | Data Hold Time 0 0 ns ®@
TWLEH Chip Enable Write Pulse Setup Time 160 100 ns @
TELWH Chip Enable Write Pulse Hold Time 160 100 ns @
TWLWH Write Enable Pulse Width 160 100 ns @
TELEL Read or Write Cycle Time 450 250 ns @
NOTES: 1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
2. Operating Supply Current {ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Read Cycle

?

TAVEL laTELA:
A VALID

4

RIRARRRLLRL
TELEL.

LERRRARIK Jnexy

hep—e TELQV
pe— TELQX
Q X VALID OUTPUY —

Tive ¢ } $ $ t t 4
REFERENCE I T | | T 1 |
-1 ] 1 2 3 4 1
TRUTH TABLE
TIME _INPUTS OUTPUTS
REFERENCE [E W A D Q FUNCTION -
o
-1 H X | x x z MEMORY DISABLED &8s
0 ~ H|Vv x z CYCLE BEGINS, ADDRESSES ARE LATCHED EE
1 L H|[x x X OUTPUT ENABLED =
2 L H|X Xx v OUTPUT VALID
3 4 H [ x x v READ ACCOMPLISHED
4 H X |x x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 COH|VoX z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
In the HM-6508 Read Cycle, the address information is (T = 2). W must remain high_for the read cycle. After the
latched into the on chip registers on the falling edge of output data has been read, E may return high (T = 3).
E (T = 0). Minimum address setup and hold time require- This will disable the chip and force the output buffer to
ments must be met. After the required hold time, the a high impedance state. After the required E high time
addresses may change state without affecting device opera- (TEHEL) the RAM is ready for the next memory cycle
tion. During time (T = 1) the data output becomes en- (T=4).

abled; however, the data is not valid until during time

Write Cycle

TELEL.

t TEHEL TELEH TEHEL.
§ — N— N

TWLI

TWL

TEL

TOVWH TWHDX

=
P

a HIGH Z
e P4 ! Py ot t
REFERENCE 1 i I T | ]
-1 0 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS OUTPUTS
REFERENCE | E w A D Q FUNCTION
-1 H X X X z MEMORY DISABLED
o X \% X 4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L | x X z WRITE PERIOD BEGINS
2 L £ X \% r4 DATA IS WRITTEN
3 A H X X r4 WRITE COMPLETED
4 H X X X 4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X v X r4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
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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 E and 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 of E. By

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

If the E low time (TELEH) is greater than the W pulse
(TWLWH) plus an output enable time (TELQX), a 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 1/0 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.



o HARRIS HM-6518

1024 x 1 CMOS RAM

Features Pinout
¢ HM-6100 COMPATIBLE TOP VIEW

LOW STANDBY POWER 50 uwW MAX

LOW OPERATING POWER 20 mW/MHz MAX

FAST ACCESS TIME 180nsec MAX

DATA RETENTION VOLTAGE 2.0 VOLTS MIN

TTL COMPATIBLE IN/OUT

HIGH OUTPUT DRIVE -2 TTL LOADS

HIGH NOISE IMMUNITY

ON CHIP ADDRESS REGISTER

TWO CHIP SELECTS FOR EASY ARRAY EXPANSION

THREE STATE OUTPUTS

MILITARY TEMPERATURE RANGE

INDUSTRIAL TEMPERATURE RANGE

® © 6 0 ¢ 0 0 0 0 0 O o

) A -ADDRESS INPUT W -WRITE ENABLE
Descrlptmn E -CHIP ENABLE D -DATA INPUT
§ -CHIP SELECT Q -DATA OUTPUT

cmMos
MEMORY

The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self- -
aligned silicon gate technology. Synchronous circuit design techniques are loglc Symbal
employed to achieve high performance and low power operation.

£l

+VCH

lo—mi
o—

o2
o—3|

On chip latches are provided for address and data outputs allowing ef-

ficient interfacing with microprocessor systems. The data output buffers 33:
can be forced to a high impedance state for use in expanded memory A3 —1 —©o
A4 —
arrays. A5 —
A= —o
The HM-6518 is a fully static RAM and may be maintained in any state ﬁg:
for an indefinite period of time. Data retention supply voltage and supply T
current are guaranteed over temperature. Gio
Functional Diagram
A5 O——of X
oO——o /5
A8 LATCHED GATED
A7 O—| ADDRESS ROW s ’:‘z\_’r‘:&
REGISTER ODER
48 0 R DECOD!
A9 O— 75
G
L l /Kz
DO N GATED 0] | aven |2 a
A COLUMN DECODER A
9— ANDDATAI/O

V
5

5
/] ALL LINES POSITIVE LOGIC — ACTIVE HIGH
_ THREE STATE BUFFERS:
w v A i A HIGH —= OUTPUT ACTIVE
DATA LATCH:
E LATCHED LHIGH —— Q=D
ADDRESS Q LATCHES ON RISING EDGE OF L
REGISTER
ADDRESS REGISTERS AND DECODERS:
5 LATCH ON FALLING EDGE OF E
s GATE ON FALLING EDGE OF E
s2 A0 A1 A2 A3 A4

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.
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D.C.

Supply Voltage - (VCC -GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP, = 250c D
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
V1 =VCCor GND
ICCOP Operating Supply Current @ 4 1.5 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 5 0.01 MA VCC=20,10=0
VI = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \% E=VCC
I Input Leakage Current -1.0 +1.0 0.0 MA GND £ VI £ vee
102 Output Leakage Current -1.0 +1.0 0.0 MA GND vo g vee
VIL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \%
voL Output Low Voltage 04 0.2 \ 10 =3.2mA
VOH Output High Voltage 24 4.5 \% 10 =-04mA
Cl Input Capacitance @ 6 4 pF V1 =VCCor GND
f=1MHz

A.C.

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

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

co Output Capacitance @ 10 6 pF | VO=VCCor GND
f=1MHz

TELQV Chip Enable Access Time 180 100 ns @
TAVQV | Address Access Time 180 90 ns ®
TSLAX Chip Select Output Enable Time 20 120 40 ns ®
TWLQX | Write Enable Output Disable Time 120 40 ns @
TSHQX Chip Select Output Disable Time 120 40 ns @
TELEH | Chip Enable Pulse Negative Width 180 100 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns @
TDVWH | Data Setup Time 80 30 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLSH [ Chip Select Write Pulse Setup Time 100 50 ns @
TWLEH Chip Enable Write Pulse Setup Time 100 50 ns @
TSLWH Chip Select Write Pulse Hold Time 100 50 ns O
TELWH Chip Enable Write Pulse Hold Time 100 50 ns
TWLWH | Write Enable Pulse Width 100 50 ns @
TELEL | Read or Write Cycle Time 280 150 ns @
NOTES All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
3) Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6518-2/HM-6518-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (GND +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 25°C @
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current @ 4 15 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCorGND
VCCDR | Data Retention Supply Voltage 20 14 v E=VCC
1 Input Leakage Current -1.0 +1.0 0.0 MA GND VI L vece
D.C. 102 Output Leakage Current -1.0 +1.0 0.0 MA GND L vog vee
ViL Input Low Voltage -0.3 0.8 2.0 v
VIH Input High Voltage VCC -2.0 [ vCC +0.3 2.0 v
VoL Output Low Voltage 04 0.2 A\ 10 =3.2mA
VOH Output High Voltage 24 4.5 \Y 10 =-0.4mA
Ci Input Capacitance 6 4 pF VI =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 PF | VO=VCCor GND
f = 1MHz
TELQV Chip Enable Access Time 250 110 ns @
TAvVQvV Address Access Time 250 100 ns @
TSLOX Chip Select Output Enable Time 20 160 60 ns @
TWLQX | Write Enable Output Disable Time 160 60 ns @
TSHQX | Chip Select Output Disable Time 160 60 ns ®
TELEH Chip Enable Pulse Negative Width 250 110 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns ®@®
AC. TELAX | Address Hold Time 50 30 ns ®
TDVWH Data Setup Time 110 50 ns @
TWHDX | Data Hold Time 0 0 ns ®
TWLSH | Chip Select Write Pulse Setup Time 130 60 ns (0]
TWLEH Chip Enable Write Pulse Setup Time 130 60 ns ®
TSLWH Chip Select Write Pulse Hold Time 130 60 ns @
TELWH Chip Enable Write Pulse Hold Time 130 60 ns @
TWLWH | Write Enable Pulse Width 130 60 ns @
TELEL | Read or Write Cycle Time 350 160 ns ®
NOTES: 8 All devices tested at worst case limits. Room temp., 5 volt data provided for information — .ot guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1,5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD =50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6518-5

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

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

OPERATING RANGE

Operating Supply Voltage -VCC
Commercial 4.5V to 5.5V

Operating Temperature

Storage Temperature -650C to +1500C Commercial 00C to+700C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP, = 250¢c D
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN [ MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 100 10 MA 10=0
VI =VCCor GND
ICCcoP Operating Supply Current @ 4 15 mA f=1MHz, 10=0
VI =VCC or GND
ICCDR Data Retention Supply Current 100 1.0 MA VvCC=120,i10=0
D.C. VI = VCC or GND
E=VvcCC
VCCDR Data Retention Supply Voltage 2.0 v
1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI vee
10z Output Leakage Current -1.0 +1.0 0.0 MA GND £ vog vce
VIL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 Vv
vOL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voitage 24 45 A\ 10 =-0.2mA
Cl Input Capacitance 6 4 pF VI =VCC or GND
f=1MHz
Cco Output Capacitance@ 10 6 pF VO= VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns @
TAvVQvV Address Access Time 310 160 ns @
TSLOX Chip Select Qutput Enable Time 20 200 60 ns @
TWLQX | Write Enable Output Disable Time 200 60 ns O]
TSHQX Chip Select Output Disable Time 200 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 150 920 ns @
TAVEL Address Setup Time 10 0 ns @

AC. TELAX | Address Hold Time 50 30 ns @
TDVWH | Data Setup Time 130 80 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLSH Chip Select Write Pulse Setup Time 160 100 ns @
TWLEH Chip Enable Write Pulse Setup Time 160 100 ns @
TSLWH Chip Select Write Pulse Hold Time 160 100 ns @
TELWH Chip Enable Write Pulse Hold Time 160 100 ns @
TWLWH | Write Enable Pulse Width 160 100 ns @
TELEL Read or Write Cycle Time 450 250 ns @

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.

NOTES: § All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.




Read Cycle

. TAVEL:
A

TEHEL
3

HIGH

SRR R

HIGH Z
VALID OUTPUT LATCHED 1—-‘_
—] TsHaz

e { | | { | [
REFERENCE T T | T T T ]
-1 o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE[F 80W A D a FUNCTION

-1 HHX|xXx x z MEMORY DISABLED
0 NCx H| VX z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LLH|[X x X OUTPUT ENABLED >
2 LLH|[X X v OUTPUT VALID i
3 L oH| X X v OUTPUT LATCHED 22
a HHX|[X X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1) So
5 X H|Vv o x z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) s

NOTES: @ Device selected only if both S§1 and §2 are low, and deselected if either S1 or 52 are high.

In the HM-6518 read cycle the address information is must be low, W must be high. When E goes high the out-
latched into the on chip registers on the falling edge of E put data is latched into an on chip register. Taking either
(T = 0). Minimum address setup and hold time require- or both ST or S2 high forces the output buffer to a high
ments must be met. After the required hold time the impedance state, The output data may be re-enabled
addresses may change state without affecting device oper- at any time by taking S7 and S2 low. On the falling edge
ation. In order for the output to be read S1, S2, and E of E the data will be unlatched.

Write Cycle

TEHEL-
E J N—

AN T NN
IR REIN s | RRASEERRITS

™ AN

TIME | { 4 } } { f

REFERENCE 1 1 T 1 1 T 1
R [ 1 2 3 a 5
TRUTH TABLE
TIME INPUTS OUTPUT

REFERENCE[E W S® A D Q FUNCTION

-1 H X X | X X z MEMORY DISABLED

o X X | VX z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L L L X \% z WRITE MODE HAS BEGUN

2 L AL X \ r4 DATA IS WRITTEN

3 A X X X X z WRITE COMPLETED

4 H X X X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1)

5 L X X[ VOX z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: D Device selected only if both S1 and 52 are low, and deselected if either S1 or 52 are high.
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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, 817, and
52 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, ST or
S2. Data setup and hold times must be referenced to the
terminating signal.

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

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



HARRIS HM-6551

256 x 4 CMOS RAM

Features Pinout

LOW STANDBY POWER 50 uW MAX TOP VIEW
LOW OPERATING POWER 20mW/MHz MAX
FAST ACCESS TIME 220nsec MAX
DATA RETENTION VOLTAGE 2.0 VOLTS MIN
TTL COMPATIBLE IN/OUT

HIGH OUTPUT DRVIE - 1 TTL LOAD

INTERNAL LATCHED CHIP SELECT

HIGH NOISE IMMUNITY

ON CHIP ADDRESS REGISTERS

LATCHED OUTPUTS

THREE STATE OUTPUTS

MILITARY AND INDUSTRIAL TEMPERATURE RANGES

— Address Input W — Write Enable

A
inti; E — Chip Enable D — Data Input
DUSC’IP tion § — Chip Select Q — Data Output

CMos
MEMORY

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.

Logic Symbol

E vee W

On chip latches are provided for addresses and data outputs allowing l I l
efficient interfacing with microprocessor systems. The data output A0-— |— Do
. N N Al=——i Q0
buffers can be forced to a high impedance state for use in expanded A2 D1
memory arrays. A3—] l—a1
Ad =i pee D2
. AS— —Q2
The HM-6551 is a fully static RAM and may be maintained in any state AG—t l—D3
for an indefinite period of time. Data retention supply voltage and supply A7 = Q3

current are guaranteed over temperature. ..l.

@)
()
Z
5]

Functional Diagram

200 X ALL LINES POSITIVE LOGIC - ACTIVE HIGH
o—oI| THREE STATE BUFFERS:

:; """":": ® GATED 32x32 A HIGH = OUTPUT ACTIVE

oo DE:ow C 32 MATRIX DATA LATCHES:
A8 O—— REGISTER ODER :

A LHIGH =0 =D
a7 s Q LATCHES ON FALLING EDGE OF L
| ) DR

b~  ocatep
COLUMN DATA
—21 oureur
AND DATA LATCHES
INPUT/OUTPUT

,.z — 1
—C.F I A |a

D a1l

T

g

1Y

- LATCHED SELECT LATCH:
ADDRESS LLOW=Q=D
REGISTER Q LATCHES ON RISING EDGE OF L
w ADDRESS LATCHES AND GATED DECODERS :
L LATCH ON FALLING EDGE OF E
o[ serecT GATE ON FALLING EDGE OF E
L LATCH A2 A3 A4
§

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.



Specifications HM-6551B-2/HM-6551B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC -GND) -0.3V to +8.0V Operating Supply Voltage -VCC
. Military (-2) 4.5V to 5.5V
Applied Input or Output Voltage (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (GND +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C @
RANGE VCC =5.0vV TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
V1 =VCCor GND
ICCOP Operating Supply Current@ 4 15 mA f=1MHz,10=0
VI_= V'\?g or GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCor GND
VCCDR | Data Retention Supply Voltage 2.0 1.4 v E=VvCe
D.C. " Input Leakage Current -1.0 +1.0 0.0 MA GND VI g vCC
102 Output Leakage Current -1.0 +1.0 0.0 MHA GND vogvee
VIL Input Low Voltage -0.3 0.8 2.0 \%
VIH Input High Voltage VCC -2.0 | vCC +0.3 2.0 \"
voL Qutput Low Voltage 0.4 0.2 \Y 10 =1.6mA
VOH Output High Voltage 2.4 45 v 10 =-04mA
Cl Input Capacitance 6 4 pF VI =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF VO= VCC or GND
f = 1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAvVQV Address Access Time 220 110 ns @
TS1LQX [ Chip Select 1 Output Enable Time 20 130 50 ns @
TWLQZ Write Enable Output Disable Time 130 50 ns @
TS1HQZ Chip Select 1 Output Disable Time 130 50 ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @
A.C. TS2LEL | Chip Select 2 Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns @
TELS2X | Chip Select 2 Hold Time 40 20 ns @
TDVWH | Data Setup Time 100 50 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time 120 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 120 60 ns @
TS1LWH | Chip Select 1 Write Pulse Hold Time 120 60 ns @
TELWH Chip Enable Write Pulse Hold Time 120 60 ns @
TWLWH | Write Enable Pulse Width 120 60 ns @
TELEL | Read or Write Cycle Time 320 170 ns @
NOTES: @ All devices tested at worst case limits, Room temp., 5 volt data provided for information — not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6551-2/HM-6551-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage <(VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Applied Input or Output Voltage (GND -0.3V) Industrial (-9) 4.5V to 5.5V

to (VCC +0.3V)
Operating Temperature

Storage Temperature -650C to +1500C Military (-2) -550C to +1250C-
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
1CCSB | Standby Supply Current 10 0.1 MA | 10=0 i
VI =VCCor GND oo
. ==
IccopP Operating Supply Current @ 4 1.5 mA f=1MHz, 10 =0 ow
Vi= VCC or GND =
ICCDR Data Retention Supply Current 10 0.01 MA ‘\//VCC 20,10=0
_\{I VCC or GND
VCCDR | Data Retention Supply Voltage 2.0 14 v E=VCC
D.C. 1l Input Leakage Current -1.0 +1.0 0.0 MA GND L VI g VCC
102 Output Leakage Current -1.0 +1.0 0.0 MA GNDK vogvcee
ViL Input Low Voltage -0.3 0.8 2.0 \2
VIH Input High Voltage VCC -2.0 | vCC +0.3 2.0 \
voL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 2.4 4.5 \" 10 =-0.4mA
Ci Input Capacitance @ 6 4 pF VI = VCC or GND
f=1MHz
co Output Capacitance @ 10 6 pF VO= VCCor GND
| - f=1MHz
TELQV Chip Enable Access Time 300 160 ns @
TAVQV | Address Access Time 300 150 ns @
TS1LQX | Chip Select 1 Output Enable Time 20 150 60 ns @
TWLQZ Write Enable Output Disable Time 150 60 ns @
TS1HQZ | Chip Select 1 Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns ®@
ALC. TS2LEL | Chip Select 2 Setup Time 0 -10 ns @
TELAX Address Hold Time 50 30 ns @
TELS2X | Chip Select 2 Hold Time 50 30 ns @
TDVWH Data Setup Time 150 100 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time 180 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 180 120 ns @
TS1LWH | Chip Select 1 Write Pulse Hold Time 180 120 ns @
TELWH Chip Enable Write Pulse Hold Time 180 120 ns @
TWLWH | Write Enable Pulse Width 180 120 ns @
TELEL | Read or Write Cycle Time 400 170 ns @

NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Specifications HM-6551-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC -GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Commercial 4.5V to 5.5V
Applied Input or Output Voltage (GND -0.3V)
to (GND +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to +700C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 100 10 MA 10=0
VI =VCC or GND
ICCOP Operating Supply Current @ 4 15 mA f=1MHz,10=0
VI = VCC or GND
W =GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,10=0
VI =VCC or GND
D.C. VCCDR Data Retention Supply Voltage 2.0 14 \ E=vce
1] Input Leakage Current -1.0 +1.0 0.0 kA GND VI L veC
10Z Output Leakage Current -1.0 +1.0 0.0 MA GNDg VoL vee
ViL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \%
VoL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 24 45 \ 10 =-0.2mA
cl Input Capacitance 6 4 pF VI=VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF VO= VCC or GND
| f=1MHz
_'—_”‘—T—T_—_'_ —
TELQV Chip Enable Access Time 350 200 ns @
TAvVQvV Address Access Time 360 200 ns @
TS1LAX Chip Select 1 Output Enable Time 20 180 80 ns @
TWLQZ Write Enable Output Disable Time 180 80 ns @
TS1HQZ Chip Select 1 Output Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
TAVEL | Address Setup Time 10 0 ns @

AC. TS2LEL Chip Select 2 Setup Time 10 0 ns @
TELAX | Address Hold Time 70 40 ns @
TELS2X Chip Select 2 Hold Time 70 40 ns @
TDVWH | Data Setup Time 170 120 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time 210 150 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 150 ns @
TS1LWH | Chip Select 1 Write Pulse Hold Time 210 150 ns @
TELWH Chip Enable Write Pulse Hold Time 210 150 ns @
TWLWH | Write Enable Pulse Width 210 180 ns @
TELEL Read or Write Cycle Time 500 290 ns @

NOTES: () Al devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Fxample: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF, All timing

measurements at 1.5V reference level.
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Read Cycle

TAVEL —=d leaTELA.

TAVEL- P

TELEL
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TS2LEL —amf
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o RRRRRRXRXA

e TELQV et

—

( VALID OUTPUT

/L-mnnz

HIGH
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TIME
REFERENCE
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TRUTH TABLE

TIME
REFERENCE |E

m|E
Nl o

OUTPUTS
Q

C
513

m
4
>
o

FUNCTION

ADD

OBRWN O =
rJIl.'rr.Jx
XIrrrXI
rFXXXXrX
IXIIIIX
<X X XXX
X X X XX XX
NNS<XNN

MEMORY DISABLED

OUTPUT ENABLED BUT UNDEFINED

DATA OUTPUT VALID

OUTPUTS LATCHED, VALID DATA,S2 UNLATCHES
PREPARE FOR NEXT CYCLE (SAME AS -1)

CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

RESSES AND §2 ARE LATCHED, CYCLE BEGINS

The HM-6551 Read Cycle is initiated by the falling edge
of E. This signal latches the input address word and S2 into
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 decoding.
For the output to be read, E-, ST must be low and W must
be high. S2 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 52 may be used to force the
output buffers into a high impedance state.

Write Cycle

TAVEL. f=TELA;
A

BRI RARHRRRRELEKEZD

i

..... XX

INEXT

TELEL,

TEHEL-
H /j N
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TRUTH TABLE

TIME INPUTS OUTPUTS
REFERENCE|E S1 §2 W A D Q FUNCTION

-1 H H X X|X X z MEMORY DISABLED
0 XL X|VoX z CYCLE BEGINS, ADDRESSES AND S§2 ARE LATCHED
1 L L X X X z WRITE PERIOD BEGINS
2 L L X AIxX Vv z DATA IN IS WRITTEN
3 AL X X H|X X z WRITE IS COMPLETED
4 HH X X|X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X L X|V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

In the Write Cycle the falling edge of E 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, §1 being low and §2 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, orS1.

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 81. By positioning the write pulse at different
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times within the E and S1 low time (TELEH) various types
of write cycles may be performed. If the S1 low time
(TS1LS1H) is greater than the W pulse plus an output
enable time (TS1LQX), a 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 1/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.



o) HARRIS HM-6561

256 x 4 CMOS RAM

Features Pinout

HM-6100 COMPATIBLE

LOW STANDBY POWER

LOW OPERATING POWER
FAST ACCESS TIME

DATA RETENTION VOLTAGE

BOUW MAX

20 mW/MHz MAX

220nsec MAX
2.0 VOLTS MIN

TOP VIEW

TTL COMPATIBLE IN/OUT

HIGH OUTPUT DRIVE — 1 TTL LOAD
ON CHIP ADDRESS REGISTERS
COMMON DATA IN/OUT

THREE STATE OUTPUTS

EASY MICROPROCESSOR INTERFACING
MILITARY TEMPERATURE RANGE
INDUSTRIAL TEMPERATURE RANGE

® ®©0 00000 0 0 0 00

DOSCI’ipﬁOI’ A — Address Input W — Write Enable
E — Chip Enable DQ — Data In/Out
S

The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self- ~ Chip Select

aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation.

Logic Symbol

V]:c f

On chip latches are provided for address and data outputs allowing ef-
ficient interfacing with microprocessor systems. The data output buffers
can be forced to a high impedance state for use in expanded memory
arrays. The data inputs and outputs are multiplexed internally for com-~

fo—mi
o—=1
p—i

mon 1/0 bus compatibility. ':‘:-_-
The HM-6561 is a fully static RAM and may be maintained in any state 2;: :33?
for an indefinite period of time. Data retention supply voltage and supply A4 — - D2
current are guaranteed over temperature. jvan [~ 0as
A7
= GND
Functional Diagram 20 O] x

MmO~ LATCHED s GATED

32X 32
AsO————— ADDRESS ROW
REGISTER DECODER 32 MATRIX

-

ALL LINES POSITIVE LOGIC - ACTIVE HIGH GATED

-] COLUMN
‘THREE STATE BUFFERS: ba " LATCH - DECODER
AHIGH ——OUTPUT ACTIVE L

Y1
L

LHIGH—=Q =D
QLATCHES ON FALLING EDGE OF L paz

o
LATCH
AN e T
A
o]
LATCH
AN a T 3
A

) AR
e g L)

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

L4

DATA LATCHES:
L

i

A2 A3 A4

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

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 45V to 5.5V
to (VCC +0.3V) :
} Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +85°C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP, = 250c @D
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
IcCcsB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 15 mA f=1MHz,10=0
. VI =VCCor GND
W =GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=2.0,10=0
: " VI=VCCor GND
VCCDR Data Retention Supply Voltage 2.0 ‘ 14 \% E=VCC
D.c. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI <L vce
Hoz Input/Output Leakage Current -1.0 +1.0 0.0 MA GND Lviogvee
ViL Input Low Voltage -0.3 08 i 2.0 \%
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \Y
VoL Output Low Voltage 04 0.2 \% 10 =1.6mA
VOH Output High Voltage 24 45 \Y 10 =-0.4mA
] Input Capacitance 6 4 pF VI = VCC or GND
f=1MHz
cio Input/Output Capacitance@ 10 6 pF VIO = VCC or GND
f=1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAVQV | Address Access Time 220 110 ns @
TSLOX Chip Select Output Enable Time 20 120 50 ns @
TWLQZ Write Enable Output Disable Time 120 50 ns @
TSHQZ Chip Select Output Disable Time 120 50 ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns @
TDVWH Data Setup Time 100 50 ns @
A.C. TWHDX | Data Hold Time 0 0 ns @
TWLDV | Write Data Delay Time 120 50 ns ®
TWLSH Chip Select Write Pulse Setup Time 120 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 120 60 ns @
TSLWH | Chip Select Write Pulse Hold Time 120 60 ns @
TELWH Chip Enable Write Pulse Hold Time 120 60 ns @
TWLWH Write Enable Pulse Width 120 60 ns @
TWLSL | Early Output High Z Time 0 -10 ns @
TSHWH | Late Output High Z Time 0 -10 ns ®@
TELEL Read or Write Cycle Time 320 170 ns @

NOTES: %
®

All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6561-2/HM-6561-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 6.5V
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING | TEMP.=250c@
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 10 0.1 MA 10=0
V1 =VCCor GND
IccoP Operating Supply Currem@ 4 1.5 mA f=1MHz,10=0
VI=VCCor GND
W= GND
ICCDR Data Retention Supply Current 10 0.01 MA VCcC=2.0,10=0
VI = VCC or GND
D.C. VCCDR Data Retention Supply Voltage 2.0 14 \Y; E=VCC
" * Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vee
110z Input/Output Leakage Current -1.0 +1.0 0.0 MA GND < v10 vce
ViL Input Low Voltage -0.3 0.8 2.0 v .
VIH Input High Voltage VCC -2.0 |vCC +0.3 2.0 A"
VoL Output Low Voltage 0.4 0.2 \% 10 =1.6mA
VOH Output High Voltage 24 45 \% 10 =-04mA
Cl Input Capacitance@ 6 4 pF VI =VCC or GND
f=1MHz
ClIO | Input/Output Capacitance® 10 6 pF | VIO=VvCCor GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns @
TAVQV | Address Access Time 300 150 ns @
TSLax Chip Select Output Enable Time 20 150 60 ns @
TWLQZ | Write Enable Output Disable Time 150 60 ns @
TSHQZ Chip Select Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time ] -10 ns @
TELAX Address Hold Time 50 30 ns @
AC. TDVWH | Data Setup Time 150 100 ns @
TWHDX | Data Hold Time 0 0 ns ®@
TWLDV | Write Data Delay Time 150 60 ns @
TWLSH | Chip Select Write Pulse Setup Time 180 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 180 120 ns @
TSLWH Chip Select Write Pulse Hold Time 180 120 ns @
TELWH Chip Enable Write Pulse Hold Time 180 120 ns @
TWLWH Write Enable Pulse Width 180 120 ns @
TWLSL | Early Output High Z Time 0 -10 ns @
TSHWH | Late Output High Z Time 0 -10 ns @
TELEL Read or Write Cycle Time 400 210 ns @
NOTES: (1) All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

(2 Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.

(3 Capacitance sampled and guaranteed — not 100% tested.
@) AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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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
Commercial 4.5V to 5.5V
Applied Input or Output Voltage (GND -0.3V)

to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C 7o +1500C Commercial 00C to +700C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEmP. = 250c D
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
VI =VCC or GND
iccop Operating Supply Current@ 4 15 mA f=1MHz,10=0
VI =VCCor GND
W = GND
ICCDR Data Retention Supply Current 100 1 MA VCC=2,0,10=0
Vi =VCCor GND
D.c. VCCDR Data Retention Supply Voltage 2.0 \% E=vce
1] Input Leakage Current -1.0 +1.0 0.0 MA GND K VI S VvCC
1102 Input/Output Leakage Current -1.0 +1.0 0.0 MA GND LviogK vee
VIL Input Low Voltage -0.3 0.8 2.0 \%
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \
VoL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 24 4.5 \% 10 =-0.2mA
cl Input Capacitance® 6 4 pF | VI=VCCorGND
f=1MHz
ClIo | Input/Output Capacitance® 10 6 pF | VIO=VCCor GND
= 1MHz
TELQV | Chip Enable Access Time 350 200 ns @
TAvQV Address Access Time 360 200 ns
TSLAX Chip Select Output Enable Time 20 180 80 ns O,
TWLQZ | Write Enable Output Disable Time 180 80 ns @
TSHQZ Chip Select Output Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
TAVEL Address Setup Time 10 0 ns @
A.C TELAX Address Hold Time 70 40 ns @
ha TDVWH | Data Setup Time 170 120 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLDV Write Data Delay Time 200 60 ns
TWLSH Chip Select Write Pulse Setup Time 210 150 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 150 ns @
TSLWH Chip Select Write Pulse Hold Time 210 150 ns @
TELWH Chip Enable Write Pulse Hold Time 210 150 ns @
TWLWH Write Enable Pulse Width 210 150 ns @
TWLSL Early Output High Z Time 0 -10 ns @
TSHWH | Late Output High Z Time 0 -10 ns @
TELEL Read or Write Cycle Time 500 290 ns @

NOTES: (1) Al devices tested at worst case limits, Room temp., 5 volt data provided for information — not guaranteed.
(2) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
(3 Capacitance sampled and guaranteed — not 100% tested.
(4) AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Read Cycle

KK

BE

TEHEL ———t

=

DQ PREVIOUS DATA VALID DATA LATCHED LS
TSHQZ TSHQZ
. jm/\\\“q\l :IW' ZANN\\Y
4 ! T N B
REFERENCE J ; ‘| 2 3 4 5
TRUTH TABLE
TIME _ IEIPUT_S OUTPUT
REFERENCE |E S1 W A DQ FUNCTION
-1 H H X|[|X z MEMORY DISABLED
0 T X H|v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L HIX X OUTPUT ENABLED
2 L L H|X \% OUTPUT VALID
3 A4 L H([X v OUTPUT LATCHED
4 H H XX z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X H|V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: 1) Device selected only If both S1 and 52 are fow, and deselected if either S1 or 52 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.
In order to read the output data E, ST and 52 must be low
and W must be high. The output data will be valid at access
time (TELQV).

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 S2
may be used to force the output buffers into a high im-
pedance state.

Write Cycle

TAVEL pe TELAX
A VALID

TAVEL:
NEXT

TELEL.

FTEMEL TEL TEHEL
E /|
TWLEH
TEL
. TWLWH ]
AN AN
TOVWH — ] TWHDX
|=-TwWLDV-
oa VALID DATA KRR
TWLSL —i] et 81 — frsﬂwn
WL |
s ﬁ?m,&:«“Q«-\\ WA«NNN
TIME } | } } } A {
REFERENCE T i T T T T i
-1 0 1 2 4 5
TRUTH TABLE
TIME _ INPUTS
REFERENCE E S1 W ADOQ FUNCTION
-1 H H X|[X X MEMORY DISABLED
o X O X|voX CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L L{x X WRITE PERIOD BEGINS
2 L L AIXV DATA IN ISWRITTEN
3 A X H[X X WRITE IS COMPLETED
4 H H XiX X PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X XV oX CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: 1) Device selected only if both §1 and S2 are low. and deselected if either S1 or 52 are high.
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The write cycle begins with the E falling edge latching the
ﬂdress.__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, ST, §2 or W. The data setup and data
hold times (TDVWH and TWHDX) must be referenced to
the terminating signal. For example, if 52 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
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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 S1andS2=low | TWLQZ | TWLWH
before W = low TWLDV TWLSL
TDVWH TSHWH
Case 2 'ﬂ= low before both TWLWH TWLQZ
S1and S2 = low TDVWH TWLDV
TWLSL
TSHWH

1f 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.



@ HARRIS HM-6504
4096 x 1CMOS RAM

Features Pinouts
® LOWPOWER STANDBY 125 UW MAX. TOP VIEW
® LOW POWER OPERATION 35mW/MHz MAX. ———
® EXTREMELY LOW SPEED-POWER PRODUCT Aol 1 pvee
® DATA RETENTION @ 2.0V MIN. :; E : 1: g:j
® TTL COMPATIBLE INPUT/OUTPUT el 15[] A8
® THREE-STATE OUTPUT as[]s 14[] A9
® STANDARD JEDEC PINOUT as(]e 13(Jat0
® FAST ACCESS TIME 120/200nsec MAX. af]r 12[] a1
® MILITARY TEMPERATURE RANGE wls 1o
® INDUSTRIAL TEMPERATURE RANGE enoCje  100E z
® 18 PIN PACKAGE FOR HIGH DENSITY éé
® ON CHIP ADDRESS REGISTER ToPVIEW °=
® 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 A — Address Input
static RAM and may be maintained in any state for an indefinite period E — Chip Enable
of time. W — Write Enable
D — Data Input
Data retention supply voltage and supply current are guaranteed over Q — Data Output
temperature.
Functional Diagram
LsB. A8 o__Do,_
A7 A
A6
A0 H LATCHED 64 x 64
A1 : AesTen |5 MATRIX
HoH >
B 2
S GATED COLUMN
ECODER
> ANDD DA?’A ) SI-ATCHIG ) Q
L
Wworq Ol aten S 6 s
L
ALL LINES ACTIVE HIGH - POSITIVE LOGIC
- E A A THREE STATE BUFFERS:
Be L LATCHED A HIGH—=OUTPUT ACTIVE
ADDRESS .
D LATCH [ REGISTER cONLTtg'I’.(A_?giLA LATCHES:
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 A5A4A3A9AI0
CAUTION: These devices are sensitive to electronic discharge. Proper 1.C. handling proced should be foll d
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Specifications HM-65048-2

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) Military (-2) 4.5V 10 6.6V
to (VCC +0.3V) o
St T t _REO 0 perating Temperature
orage Temperature 650C to +1500C Military (-2) _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 at any
other conditions above those ind d in the operational 7 of this specification is not implied.

ELECTRICAL CHARACTERISTICS PRELIMINARY

TEMP, & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST

SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS

ICCSB | Standby Supply Current 50 50 ua | 19=0

i E=vce -0.3v
! E=1MHz, 10=0
iccop Operating Supply Currem@ 7 5 mA Vi = GND
ICCDR Data Retention Supply Current 25 3.0 HA IEO =V°C’CVCC =20V
D c VCCDR | Data Retention Supply Voltage 2.0 14 \

s 1 Input Leakage Current -0 +10 0.0 uA | GNDSVISvee
102 Output Leakage Current -1.0 +1.0 0.0 MA GND LvoLvcee
VIL Input Low Voltage -0.3 0.8 1.2 \

i vce vce
VIH Input High Voltage 50 +03 22 \
VoL Output Low Voltage 04 0.25 v 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
cl Input Capacitancs@ 8.0 5.0 pF f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO=VCC or GND
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 @G
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 @
A.C. TWLWH | Write Enable Pulse Width 20 ns ®
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 ®
TQvwL | Data Valid to Write Time 0 ns ®
TELEL Read or Write Cycle Time 170 ns @

NOTES: (1) All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed

(2) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5BmA/MHz.
(@) Capacitance sampled and guaranteed — not 100% tested.

(4) AC Test Conditions: Inputs — TRISE = TFALL = 5nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level,

@ This parameter is guaranteed and not tested, 2-30



Specifications HM-6504S -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) Industrial (-9) 45V to 5.5V
to (VCC +0.3V)
Storage Temperature -650C to +1500C Operating Temperature
Industrial (-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,

ELECTRICAL CHARACTERISTICS PRELIMINARY

TEMP. & VCC = TEMP = 250c(D
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
10=0 >
ICCSB Standby Supply Current 25 3.0 MA £ = VCC —0.3V 8 g
. E=1MHz 10=0 ==
ICCOP | Operating Supply Current@ 7 5 mA Vi=GND [} I.é.l
ICCDR | Data Retention Supply Current 15 20 A ‘E"ECV=C(2:~°V- 10=0
D c VCCDR Data Retention Supply Voltage 2.0 1.4 \2
I Input Leakage Current -1.0 ] +1.0 0.0 uA | GNDSvIZvce
10Z Output Leakage Current -1.0 +1.0 0.0 KA GND Lvo<vce
VIL Input Low Voltage -0.3 0.8 1.2 \Y
i vee | vee
VIH Input High Voltage 20 +03 2.2 v
VoL Output Low Voltage 04 0.256 \2 10 = 2.0mA
VOH Output High Voltage 24 4.0 \Y 10 =-1.0mA
cl Input Capacitance(@) 8.0 5.0 oF - 1MHz
VI = VCC or GND
co Output Capacitance@ 10.0 6.0 pF = 1MHz
VO=VCCor GND
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 @G
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 @
A.C. TWLWH | Write Enable Pulse Width 20 ns ®
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 1] ns @
TDVEL | Early Write Data Setup Time 0 ns ®
TWLDX | Data Hold Time 25 ns ®
TELDX Early Write Data Hold Time 25 ns @
TQVWL | Data Valid to Write Time 0 ns @
TELEL | Read or Write Cycle Time 170 ns ®

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information,— not guaranteed

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 5nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

This parameter is guaranteed and not tested.

® CEEO
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Specifications HM-6504B-2

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) Military (-2) 4.5V to 6.5V
to (VCC +0.3V) o
~ perating Temperature
Storage Temperature 650C to +15600C Military (-2) _B5OC to +1250C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings’” may cause permanent
damage to the device. This is a stress anly rating and funct/ona/ operation of the dewce at these or at any

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

NOTES:

® GO

other conditions above those indi d in the op j of this specification is not implied.
TEMP. & VCC = TEMP = 250c(D
OPERATING VCC = 6.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
10=0
1ccse Standby Supply Current 50 5.0 HA £=vCC —-0.3V
. E=1MHz, 10=0
ICCOP Operating Supply Current@ 7 5 mA V1 =GND
ICCDR Data Retention Supply Current 25 3.0 HA \Lc_c\jczéo V.10=0
VCCDR Data Retention Supply Voltage 2.0 14 A"

" Input Leakage Current -1.0 +1.0 0.0 HA aNDLVvISvee
10Z Output Leakage Current -1.0 +1.0 0.0 HA GND Lvo<vce
ViL Input Low Voltage -0.3 08 1.2 \

i vee | vee
VIH Input High Voltage 20 +0.3 2.2 v
VoL Output Low Voltage 04 0.25 \2 10 = 2.0mA
VOH | Output High Voltage 24 4.0 v 10 = -1.0mA
cl Input Capacitance@) 8.0 5.0 pF | f=1MHz
=VCC or GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO = VCC or GND
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 @06
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 60 ns 0)
TWLEH | Write Enable Pulse 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 ®
TQVWL | Data Valid to Write Time 0 ns ®@
TELEL | Read or Write Cycle Time 290 ns ®

All devices tested at worst case limits. Room temp., 5 volt data provided for information.— not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 10ns; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

This parameter is guaranteed and not tested. 2-32




Specifications HM-6504B-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) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V) o T
0 o perating Temperature
Storage Temperature -650C to +1500C Industrial (-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 indi d in the op jonal sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 250c D
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
IcCsB Standby Supply Current 25 3.0 MA 10=0
E=vcc -0.3v
ICCOP | Operating Supply Current (2) 7 5 mA | E=1MHz10=0
VI =GND
ICCDR Data Retention Supply Current 15 20 HA VCC=20V,10=0
E=vce
VCCDR | Data Retention Supply Voltage| 2.0 14 Vv
D.C. 1] Input Leakage Current -1.0 +1.0 0.0 MA GND<viSvee
10z Output Leakage Current -1.0 +1.0 0.0 HA GND<vo<vce
ViL Input Low Voltage -0.3 0.8 1.2 \
VIH Input High Voltage vce vce 2.2 \
-2.0 +0.3
VoL Output Low Voltage 04 0.25 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
Cl Input Capacitance@ 8.0 5.0 pF f=1MHz

VI =VCCor GND

co | output Capacitance® 100 6.0 pF | f=1MHz
VO =VCC or GND

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 ®06
Time

TELEH | Chip Enable Pulse Negative 200 ns ®
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 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 @

TQUWL | Data Valid to Write Time 0 ns 0)

290

TELEL Read or Write Cycle Time

®

ns

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information.— not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

@ This parameter is guaranteed and not tested. 2-33
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Specifications HM-6504-2

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) Military (-2) 4.8V t0 5.5V
to (VCC +0.3V)
T _BEO Operating Temperature
Storage Temperature 650C to +1500C Military (~2) _550C to +1250C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings’ may cause permanent

damage to the device. This is a stress on/y rating and functlona/ operarlon of the device at these orat any
other conditions above those indi d in the op of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
iccss Standby Supply Current 50 5.0 MA 10=0
: E=vce-0.3v
Iccop Operating Supply Current@ 7 5 mA I\E“ ”gnlD 10=0
ICCDR Data Retention Supply Current 25 3.0 uA VEC(E =g(.:0\/, 10=0
D c VCCDR Data Retention Supply Voltage 2.0 1.4 v
" Input Leakage Current -1.0 | +10 0.0 uA | anp<viLvee
10z Output Leakage Current -1.0 +1.0 0.0 LA GND LVO<vCC
ViL Input Low Voltage -0.3 0.8 1.2 Vv
i vce vce
VIH Input High Voltage 0 +03 22 \2
VoL Output Low Voltage 04 0.25 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 v 10 =-1.0mA
Cl Input Capacitance® 8.0 5.0 pF = 1MHz
V1 =VCCor GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 300 ns ®
TAVQV | Address Access Time 320 ns @
TELQOX Chip Enable Output Enable 20 ns @
Time
TEHQZ | Chip Enable Output Disable 100 ns ®G
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 ®
TQUWL | Data Valid to Write Time 0 ns ®
TELEL | Read or Write Cycle Time 420 ns ®
NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information.— not guaranteed

O]
®

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

This parameter is guaranteed and not tested.
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Specifications HM-6504-9

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) Industrial (-9) 4.5V 10 5.6V
to (VCC +0.3V)
~ Operating Temperature
Storage Temperature 650C to +1500C Industrial (-9) -400C to +850C

EL

D.C.

A.C.

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings’’ may cause permanent
damage to the device. This is a stress on/y rating and functlana/ operation of the dewce at these or at any
other conditions above those indi d in the op j i of this specification is not implied.

ECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
IccsB Standby Supply Current 25 3.0 HA 10=0,E=VCC-0.3V
) E=1MHz,10=0
iccoe Operating Supply Current@ 7 5 mA VI =GND
ICCDR Data Retention Supply Current 15 2.0 HA \%Cf;géO\L 10=0
VCCDR Data Retention Supply Voltage| 2.0 14 \Y
I Input Leakage Current 210 | +10 0.0 uA | enpLvifvee
10z Qutput Leakage Current -1.0 +1.0 0.0 HA GND <Vo<vce
VIL Input Low Voltage -0.3 0.8 1.2 Y
i vCC vce
VIH Input High Voltage 20 +03 2.2 \
VoL Output Low Voltage 0.4 0.25 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 Y 10 = -1.0mA
cl Input Capacitance@ 8.0 5.0 pF f=1MHz
=VCCor GND
co Output Capacitance@ 10.0 6.0 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 ®
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 ®
TQVWL | Data Valid to Write Time 0 ns @
TELEL Read or Write Cycle Time 420 ns @

NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information.— not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

. AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

(® This parameter is guaranteed and not tested.
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Specifications HM-6504C-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) Industrial (-9) 4.6V t0 5.5V
to (VCC +0.3V)
. Operating Temperature
Storage Temperature 650C to +1500C Industrial (~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 ions of this specification is not impli

ELECTRICAL CHARACTERISTICS

TEMP, & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST

SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS

ICCSB | Standby Supply Current 100 20 uA | 10=0E=vCC-03V

ICCcoP Operating Supply Current@ 7 5 mA E EJ%'LZI'JIO =0

ICCDR Data Retention Supply Current 50 12 HA VEC? v 200\/"0 o

D C VCCDR Data Retention Supply Voltage 2.0 1.4 \

o n Input Leakage Current 10| +10 0.0 uA | GNoSviSvee
102 Output Leakage Current -1.0 +1.0 0.0 uA GNDLVOLvce
VIL Input Low Voltage -0.3 08 1.2 Vv

i vCcC vcc
VIH Input High Voltage 20 103 22 \
voL Output Low Voltage 04 0.25 \ 10 = 2.0mA
VOH Output High Voltage 24 40 \ 10 = -1.0mA
cl Input Capacitance@ 8.0 5.0 pF f=1MHz
=VCC or GND
co Output Capaci!ance@ 10.0 6.0 pF f=1MHz
VO = VCC or GND
L
—
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 0 ns @
TWLDX | Data Hold Time 80 ns ®
TELDX | Early Write Data Hold Time 80 ns ®
TQUWL | Data Valid to Write Time 0 ns ®
TELEL Read or Write Cycle Time 420 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information.— not guaranteed

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5SmA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level,

This parameter is guaranteed and not tested.
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Specifications HM-6504-5

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) Commercial 4.5V to 5.5V
to (VCC +0.3V)
St T _GEO 0 Operating Temperature
orage Temperature 650C to +1500C Commercial 00C to +700C

*CAUTION: Stresses above those listed under “Absolute Maximum Ratings’”’ may cause permanent
damage to the device. This is a stress on/y rating and functlonal operation of the device at these or at any
other conditions above those indit d in the op i of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB | Standby Supply Current 350 50 uA | 10=0E=VCC-03V
1ccop Operating Supply Current@ 7 5 mA E= :”gnzl) 10=0
ICCDR Data Retention Supply Current 200 30 A VECC ;géov' 10=0
D c VCCDR Data Retention Supply Voltage 2.0 1.4 \Y
' I Input Leakage Current -10.0 [ +10.0 105 uA | eNDLvISvee
10z Output Leakage Current -10.0 | +10.0 105 MA GND LVO<vcC
VIL Input Low Voltage -0.3 08 1.2 \
i vce vee
VIH Input High Voltage 50 403 2.2 \Y%
VoL Output Low Voltage 0.4 0.25 \Y% 10 = 2.0mA
VOH Output High Voltage 24 4.0 v 10 = -1.0mA
Cl Input Capacilance@ 8.0 5.0 pF f=1MHz
=VCCor GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 350 ns ®
TAVQV | Address Access Time 370 ns @
TELQOX 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 @
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 ®
TQVWL | Data Valid to Write Time [ ns @
TELEL Read or Write Cycle Time 500 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

This parameter is guaranteed and not tested,

©® OO
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Read Cycle

TELEL:

TELE

—e
E_/l ' / Ne—
i S— WIGH-2
a MIGH-Z VALID DATA OUTPUT -
W, HIGH
e b ! ! 4
REFERENCE 1 I T T T T T
-1 L 1 H 3 5
TRUTH TABLE
TIME IN:UTS OUTPUT FUNCTION
REFERENCE| E W A Q
-1 H | X X ¥4 MEMORY DISABLED
0 | H \ r4 CYCLE BEGINS, ADDRESSES ARE LATCHED*
1 L|H X X OUTPUT ENABLED
2 L|H X \2 OUTPUT VALID
3 S| H X \ READ ACCOMPLISHED
4 H X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 | H v 4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip registers
on the falling edge of E (T = 0). Minimum address set up
and hold time requirements must be met. After the 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

-TELVIN}

N

e b | 4 ]
REFERENCE T T T 1 1 1
-1 0 1 2 3 4
TRUTH TABLE
TIME INPUTS OuUTPUT FUNCTION
REFERENCE| E W A D Q
-1 H{x | x|x z MEMORY DISABLED
0 L | v v 2z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L{x | x[x 2 WRITE IN PROGRESS INTERNALLY
2 SIx | x|x z WRITE COMPLETED
3 H x | x|x b4 PREPARE FOR NEXT CYCLE (SAME AS -1)
4 ~|L | Vv]|v F4 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 Egoing low; there-
fore da_ta 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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Read Modify Write Cycle

_/F/.—_n_vu—— jo—TEHEL—]
4 N—
——=] rwheL f— n«w-—} ——e] WL
w 7.4 74
TOVWL e TWLD X
0 DATA VALID
e TELQV ——ey
——{ TELOX TENQZ ey
u%( VALID DATA QUTPUT
- | | { 1 |
RESERENCE T T T T Vi
1 o 1 2 3 ‘
TRUTH TABLE
TIME E{PUTS OUTPUT FUNCTION
REFERENCE | E A D Q
1 H | X x| X Z MEMORY DISABLED
0 | H ARS P4 CYCLE BEGINS, ADDRESS ARE LATCHED
1 L{H X | X X OUTPUT ENABLED
2 L|H XX v OUTPUT VALID, READ AND MODIFY TIME
3 L~ x|V \ WRITE BEGINS. DATA IS LATCHED
4 Lfx x| X v WRITE IN PROGRESS INTERNALLY
5 S| x x| X v WRITE COMPLETED
6 H | X X | X 4 PREPARE FOR NEXT CYCLE (SAME AS -1)
7 | H VX b4 CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0)

The read modify write cycle begins as all other cycles on
the falling edge of E (T = 0). The W line should be high at
(T = 0) in order to latch the output buffers in the active
state. During (T = 1) the output will be active but not
valid until (T = 2). On the falling edge of the W (T = 3)
the data present at the output and input are latched. The

W signal also latches itself on its low going edge. All input
signals excluding E have been latched and have no further
effect on the RAM. The rising edge of E (T = 5) completes
the write portion of the cycle and unlatches and disables all
inputs and output. The output goes to a high impedance
and the RAM is ready for the next cycle.

Late Write Cycle

NEXT ADD

TEL

TELEW

TovwL

) DATA VALID

TELOX
HIGH 2

™ TEHEL —ed
TWLWH

TWLOX

Tewaz

TIE { } ?
REFERENCE T T
-1 o s
TRUTH TABLE
TIME INPUTS ouTPUT
REFERENCE| E W A D Q FUNCTION
-1 HE x| x| x z MEMORY DISABLED
0 M|V x z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L | x|V x WRITE BEGINS, DATA IS LATCHED
2 L H|Xx|Xx X WRITE IN PROGRESS INTERNALLY
3 S| H| x| X X WRITE COMPLETED
) H x| x|x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N H|V]|X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

2

write is between these two cases. With this cycle the
output may become active, and may become valid data, or
may remain active but undefined. Valid data is written
into the RAM if data setup, data hold, write setup and
write pulse widths are observed.
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TV HARRIS
HM-6514

1024 x 4 CMOS RAM

Features Pinouts

TOP VIEW
LOW POWER STANDBY 126 UW 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 120 /200nsec MAX.

MILITARY TEMPERATURE RANGE

INDUSTRIAL TEMPERATURE RANGE

18 PIN PACKAGE FOR HIGH DENSITY

ON-CHIP ADDRESS REGISTER TOP VIEW
e GATED INPUTS—NO PULL UP OR PULL DOWN RESISTORS REQUIRED

Description

® & o o © o o 0 O O° o o

A5 A6 _VCC A7

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

— Address Input
current are guaranteed over temperature.

— Chip Enable
W — Write Enable
DQ — Data InfOut

A
E

Functional Diagram

LSB A9
A A

A7 ) LATCHED ¢ | careo 6
A8 H ADDRESS ROW - x84
25 1 REGISTER |._ DECODER (] MATRIX
i A
0T o I 7
L & :ks /{is dle ‘k‘
G
0Q0 O~ A
A
pa10~ A GATED COLUMN
A
DAz O~ A ] DATA
02 ﬁ— INPUT/OUTPUT
030 A ]
A
E o—o—d>— 4, 4,
A L ALL LINES ACTIVE HIGH - POSITIVE LOGIC
Wwo— LATCHED THREE STATE BUFFERS:
L
ADDRESS A HIGH—=OUTPUT ACTIVE
J REGISTER
ADDRESS LATCHES: _
LATCH ON FALLING EDGE OF E
GATED DECODERS:
------ GATE ON RISING EDGE OF G

LSB A2 Al A0 A3

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.
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Specifications HM-65148-2

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
Military (-2) 4.5V to 5.5V

Operating Temperature
Military (-2) -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 funct/onal operatlon of the device at these or at any

other conditions above those indi d in the op of this specification is not implied.
ELECTRICAL CHARACTERISTICS PRELIMINARY
TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
IccsB Standby Supply Current 50 5.0 uA 10=0
E=VvCC-0.3V
ICcopP Operating Supply Current @ 7 5 mA E=1MHz, 10=0
VI = GND
ICCDR Data Retention Supply Current 25 3.0 LA VCC=20V,I0=0
E=vce
VCCDR | Data Retention Supply Voltage 20 14 \'

D.C. " Input Leakage Current -1.0 | +1.0 0.0 uA | eND<Vi<vee
110z Input/Output Leakage Current -1.0 +1.0 0.0 RA GNDSvio<vee
VIL input Low Voltage -0.3 0.8 1.2 A
VIH Input High Voltage vceC vce 22 v

-2.0 +0.3
voL Output Low Voltage 0.4 0.25 \2 10 =2.0mA
VOH Output High Voltage 24 4.0 v 10 =-1.0mA
Cl Input Capacitance 8.0 50 pF VI =VCC or GND
f=1MHz
clo Input/Output Capacitance@ 10.0 6.0 pF VIO = VCC or GND
f=1MHz

TAVQV | Address Access Time

TELQX Chip Enable Output Enable 10
Time

TWLQZ | Write Enable Output Disable
Time

TEHQZ Chip Enable Output Disable
Time

TELEH Chip Enable Pulse Negative 120
Width

TEHEL Chip Enable Pulse Positive 50
Width

A.C. )

TAVEL Address Setup Time 0

TELAX | Address Hold Time 40

TWLWH | Write Enable Pulse Width 120

TWLEH | Write Enable Pulse Setup Time 120
TELWH | Write Enable Pulse Hold Time 120

TDVWH | Data Setup Time 50
TWHDX | Data Hold Time 0
TWLDV | Write Data Delay Time 70
TWLEL Early Output High-Z Time 0
TEHWH | Late Output High-Z Time 4]
TELEL Read or Write Cycle Time 170

TELQV Chip Enable Access Time 120 ns @

120 ns
ns @
ns @ @

ns

®
®

ns

ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

CEEEEEEEEEE © @

NOTES: (1)  All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed

15V reference level.
This parameter is guaranteed and not tested,

® EOE

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
AC test conditions: Inputs — TRISE = TFALL =5ns; Output — CLOAD = 50pF. All timing measured at
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Specifications HM-6514S-9

Input or Output Voltage Applied

Storage Temperature

ABSOLUTE MAXIMUM RATINGS *
Supply Voltage - (VCC - GND)

OPERATING RANGE

-0.3V to +8.0V Operating Supply Voltage
(GND -0.3V) Industrial (-9)
to (VCC +0.3V)
-650C to +1500C Operating Temperature

Industrial (-9)

4.5V to 5.5V

-400C to +85°C

D.C.

A.C.

other conditions above those indi d in the oper | sections of this specifi is not implied.
ELECTRICAL CHARACTERISTICS PRELIMINARY
TEMP.& vee= || TEMP=250c(D)
OPERATING VCC = 5,0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 25 3.0 uA 10=
. E=VvCC-0.3V
IccoP Operating Supply Current @ 7 5 mA E=1MHz 10=0
VI=GND
ICCDR Data Retention Supply Current 15 2.0 HA VCC= 2.0V,10=0
E=vce
VCCDR Data Retention Supply Voltage 20 14 \%

" Input Leakage Current -1.0 +1.0 0.0 LA GND L vi<vee
1oz Input/Output Leakage Current -1.0 +1.0 0.0 MA GNDLvIo<vCee
VviL Input Low Voltage -0.3 0.8 1.2 A
VIH Input High Voltage VvccC vCC 22 \"

-2.0 +0.3
VoL Output Low Voltage 0.4 0.25 v 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
cl Input Capacitance (3) 8.0 50 pF | VI=VvCCor GND
f=1MHz
10 | Input/Output Capacitance @) 100 6.0 pF  |[VIO=VvCCor GND
f=1MHz
————
TELQV | Chip Enable Access Time 120 ns @
TAVQV | Address Access Time 120 ns @
TELQX | Chip Enable Output Enable 10 ns ®
Time
TWLQZ Write Enable Output Disable 50 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 @
TWLDV | Write Data Delay Time 70 ns @
TWLEL | Early Output High-Z Time 0 ns ®
TEHWH | Late Output High-Z Time 0 ns O]
TELEL | Read or Write Cycle Time 170 ns ®
NOTES: (1)  All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed

* 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

EEE

1.5V reference level.

®

This parameter is guaranteed and not tested.
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Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
AC test conditions: Inputs — TRISE = TFALL = 5ns; Output — CLOAD = 50pF. All timing measured at




Specifications HM-6514B-2

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

Military (-2) 4.5V to 5.5V

Operating Temperature

Military (-2) -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 at any
other conditions above those indicated in the operational sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS

ICCSB Standby Supply Current 50 5.0 uA 1I0=0
E=vcec-0.3v

Iccop Operating Supply Current @ 7 5 mA E=1MHz, 10=0
VI =GND

ICCDR Data Retention Supply Current 25 3.0 uA VCC=20V,I0=0
E=vce

D.C VCCDR | Data Retention Supply Voltage 20 14 "

o " Input Leakage Current 10 | +1.0 0.0 A GND < vi <vce
110z Input/Output Leakage Current -1.0 +1.0 0.0 uA GNDLviIo<vCC
ViL Input Low Voltage -0.3 0.8 1.2 v
VIH Input High Voltage VvCC vcc 22 \"

-20 +0.3

VoL Output Low Voltage 04 0.25 A 10 = 2.0mA

VOH Output High Voltage 24 40 \ 10 =-1.0mA

Cl Input Capacitance@ 8.0 5.0 pF VI=VCC or GND
f=1MHz

ClO | Input/Output Capacitance®) 100 60 oF  [VIo=Vvce or GND
f=1MHz

L_._ I

TELQV Chip Enable Access Time
TAVQV | Address Access Time

TELQX | Chip Enable Output Enable 20
Time
TWLQZ | Write Enable Output Disable
Time
TEHQZ Chip Enable Output Disable
Time
TELEH Chip Enable Pulse Negative 200
Width
TEHEL Chip Enable Pulse Positive 90
A.C. Width
TAVEL | Address Setup Time 20
TELAX Address Hold Time 50
TWLWH | Write Enable Pulse Width 200
TWLEH | Write Enable Pulse Setup Time 200
TELWH | Write Enable Pulse Hold Time 200
TDVWH | Data Setup Time 120
TWHDX | Data Hold Time 0
TWLDV | Write Data Delay Time 80
TWLEL Early Output High-Z Time 0
TEHWH Late Output High-Z Time 0
TELEL Read or Write Cycle Time 290

200 ns @
220 ns ®
ns @

80 ns @ @

ns
ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

CICICICCCICCICICICNONC]

ns

NOTES: (1)  All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed

1.5V reference level.
This parameter is guaranteed and not tested.

©® EEE

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
AC test conditions: Inputs — TRISE = TFALL = 10ns; Output — CLOAD = 50pF. All timing measured at
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Specifications HM-6514B-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) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V) .
Storage Temperature -650C to +1500C Operating Temperature
Industrial (-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 indi d in the op ional i of this specification is not implied.

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

NOTES: (1)

® EE®

TEMP.& vee= || TEMP = 280c(D
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
iccse Standby Supply Current 25 3.0 uA 10=0
- E=vCC-0.3V
ICCOP | Operating Supply Current @ 7 5 mA E=1MHz, 10=0
VI =GND
ICCDR Data Retention Supply Current 15 20 uA VCC=2.0V.10=0
E=vce
VCCDR Data Retention Supply Voltage 20 14 v
1] Input Leakage Current -1.0 +1.0 0.0 HA GND L vI<vCe
1oz Input/Output Leakage Current -1.0 +1.0 0.0 uA GNDSvIOo<vCe
ViL Input Low Voltage -0.3 0.8 1.2 v
VIH Input High Voltage vee | vee 22 v
-20 | +0.3
VoL Output Low Voltage 0.4 0.25 \" 10 = 2.0mA
VOH Output High Voltage 24 4.0 Y 10 =-1.0mA
¢l | Input Capacitance® 80 50 pF | Vi=veccor GND
= 1MHz
cI0 | Input/Output Capacitance @ 10.0 6.0 pF VIO =VCCor GND
f= 1MHz
=S S
TELQV | Chip Enable Access Time 200 ns @
TAVQV | Address Access Time 220 ns @
TELQX Chip Enable Output Enable 20 ns @
Time
TWLQZ | Write Enable Output Disable 80 ns @0®
Time
TEHQZ Chip Enable Output Disable 80 ns @ @
Time
TELEH | Chip Enable Pulse Negative 200 ns ®
Width .
TEHEL | Chip Enable Pulse Positive %0 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 o
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 limits, Room Temp., 5V data provided for information — not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC test conditions: Inputs — TRISE = TFALL = 10ns; Output — CLOAD = 50pF. All timing measured at
1.5V reference level.

This parameter is guaranteed and not tested. 2-44




Specifications HM-6514-2

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
Military (-2) 4.5V to 5.5V

Operating Temperature
Military (-2) -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 at any

other conditions above those indicated in the op 7 of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP.& veC= || TEMP = 250c(D)

OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
iccss Standby Supply Current 50 5.0 uA 10=0
E =vCce -0.3V
ICCOP | Operating Supply Current @ 7 5 mA E=1MHz, i10=0
VI=GND
ICCDR Data Retention Supply Current 25 3.0 HA VCC=2.0V,I0=0
E=vce
VCCDR | Data Retention Supply Voltage 20 14 Vv
D.C. It | Input Leakage Current -0 | +10 00 pA | GNDEVI<vee
noz Input/Output Leakage Current -1.0 +1.0 0.0 uA GNDL<vIo<vCe
VIL Input Low Voltage -0.3 0.8 1.2 \Y
VIH Input High Voltage vece vce 22 Vv
-2.0 +0.3
VoL Output Low Voltage 0.45 0.25 \Y 10 = 2.0mA
VOH Output High Voltage 24 4.0 v 10 =-1.0mA
Cl Input Capacitance@ 8.0 5.0 pF VI =VCCor GND
f=1MHz
Cclo Input/Output Capacitance@ 10.0 6.0 pF V10 =VCC or GND
f=1MHz
—

TELQV Chip Enable Access Time
TAVQV | Address Access Time

TELQX Chip Enable Output Enable 20
Time

TWLQZ | Write Enable Output Disable
Time

TEHQZ Chip Enable Output Disable
Time

TELEH | Chip Enable Pulse Negative 300
Width

TEHEL Chip Enable Pulse Positive 120
Width

AC. )

TAVEL Address Setup Time 20

TELAX | Address Hold Time 50

TWLWH | Write Enable Pulse Width 300

TWLEH | Write Enable Pulse Setup Time 300
TELWH | Write Enable Pulse Hold Time 300

TDVWH | Data Setup Time 200
TWHDZ | Data Hold Time 0
TWLDV | Write Data Delay Time 100
TWLEL Early Output High-Z Time 0
TEHWH Late Output High-Z Time 0
TELEL Read or Write Cycle Time 420

320 ns ®
ns @

100 ns @6

ns
ns

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

OOEEEEEEEEE ® @

ns

NOTES: o All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed
(2) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
0 Capacitance sampled and guaranteed — not 100% tested.
0 AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
@ This value is guaranteed and tested at 26°C.
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Specifications HM-6514-9

Storage Temperature

ABSOLUTE MAXIMUM RATINGS *

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

-0.3V to +8.0V

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

-650C to +1500C

OPERATING RANGE

Operating Supply Voltage
Industrial (-9)

Operating Temperature
Industrial (-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 functmnal operation of the device at these or at any

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

NOTES:

other conditions above those il / in the op of this specification is not implied.
TEMP.& vce= || TEMP=250c(1)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 25 3.0 HA 10=0
E=vcec-0.3v
IccopP Operating Supply Current ® 7 5 mA E=1MHz, 10=0
Vi=GND
ICCDR Data Retention Supply Current 15 2.0 MA VCC=2.0V,1I0=0
E=vce
VCCDR Data Retention Supply Voltage 2.0 14 v
n Input Leakage Current -1.0 +1.0 0.0 MA GND LvI Lvce
110z Input/Output Leakage Current -1.0 +1.0 0.0 MA GNDLvio<vce
VIL Input Low Voltage -0.3 0.8 1.2 \%
VIH Input High Voltage vce vce 2.2 v
-2.0 +0.3
VoL Output Low Voltage 0.45 0.25 A\ 10 =2.0mA
VOH Output High Voltage 24 40 \% 10 =-1.0mA
cl Input Capacitance 8.0 5.0 pF =VCC or GND
f=1MHz
Clo | Input/Output Capacitance @) 100 6.0 pF  |V10=veC 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
TWLQZ | Write Enable Output Disable 100 ns @ @
Time
TEHQZ | Chip Enable Output Disable 100 ns @6
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 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 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 @

O
@
©),

(4) AC Test Conditions:
measurements at 1.5V reference level.

@ This parameter is guaranteed and not tested.
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All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing




Specifications HM-6514C-9

Storage Temperature

ABSOLUTE MAXIMUM RATINGS *

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

-0.3V to

+8.0V

(GND -0.3V)

to (VCC +0.3V)

-650C to +

1500C

OPERATING RANGE

Operating Supply Voltage
Industrial (-9)

Operating Temperature

Industrial (-9)

4.5V t0 5.5V

-400C to +850C

D.C.

A.C.

NOTES:

* 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 indi e

ELECTRICAL CHARACTERISTICS

d in the oper

| sections of this specification is not implied.

TEMP, & VCC = TEMP = 250c(D)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 20 MA 10=0
E=vce-0.3v
IccopP Operating Supply Current @ 7 5 mA E=1MHz, 10=0
Vi=GND
ICCDR Data Retention Supply Current 50 12 uA VCC=20V,10=0
= VCC
VCCDR Data Retention Supply Voltage 2.0 1.4 v
1] Input Leakage Current -1.0 +1.0 0.0 HA GND SvI Lvee
110z Input/Output Leakage Current -1.0 +1.0 0.0 MA GNDSVIOLVCC
VIL Input Low Voltage -0.3 0.8 1.2 Vv
VIH Input High Voltage vce vce 2.2 \
-2.0 +0.3
VoL Output Low Voltage 0.4 0.25 Y 10 = 2.0mA
VOH Output High Voltage 24 4.0 A 10 =-1.0mA
4] Input Capacitance 8.0 5.0 pF VI =VCC or GND
f=1MHz
0 | Input/Output Capacitance® 10,0 60 pF  |VIO=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
TWLQZ | Write Enable Output Disable 100 ns @6
Time
TEHQZ | Chip Enable Output Disable 100 ns @G
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 300 ns @
TWLEH | Write Enable Pulse Setup Time 300 ns @
TELWH | Write Enable Pulse Hold Time 300 ns @
TDOVWH | Data Setup Time 200 ns @ .
TWHDX | 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 ®

All devices tested at worst case limits, Room temp., 5 volt data provided for information — not guaranteed
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.

Capacitance sampled and guaranteed — not 100% tested.

@ AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD =50pF. All timing
measurements at 1.5V reference level.

@ This parameter is guaranteed and not tested.
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Specifications HM-6514-5

ABSOLUTE MAXIMUM RATINGS *
Supply Voltage — (VCC - GND) -0.3V to +8.0V

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

OPERATING RANGE

Operating Supply Voltage
Commercial 4.5V to 5.5V

Operating Temperature
Commercial 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 at any
other conditions above those indicated in the operational sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TWLEH | Write Enable Pulse Setup Time 350
TELWH | Write Enable Pulse Hold Time 350

TEMP. & vce= || TEMP = 250c(D)

OPERATING VCC = 5.0V

RANGE

TEST

SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS

ICcsB Standby Supply Current 350 50 MA E=vcec -0.3v
10=0

ICCOP | Operating Supply Current @ 7 5 mA E=1MHz,10=0
VI=GND

ICCDR Data Retention Supply Current 200 30 MA VCC=2.0V,I0=0
E=vce

D.C. VCCDR | Data Retention Supply Voltage | 2.0 14 v

n Input Leakage Current -10.0 | +10.0 +056 uA GND < vi £vee

1oz Input/Output Leakage Current -10.0 | +10.0 t05 uA vee £ VIO < GND

VIL Input Low Voltage -0.3 0.8 1.2 \"

VIH Input High Voltage vce vce 22 \%

-20 | +0.3

VOL | Output Low Voltage 04 0.25 v 10 = 1.6mA

VOH Output High Voltage 24 4.0 \" 10 = -0.4mA

cl Input Capacitance(3) 8.0 50 oF | VI=VCCor GND
f= IMHz

CI0 | Input/Output Capacitance(®) 10.0 6.0 pF | vi=vccor GND
= 1MHz

TELQV | Chip Enable Access Time 350 ns @

TAVQV | Address Access Time 370 ns ®

TELQX | Chip Enable Output Enable 20 ns ®

Time

TWLQZ | Write Enable Output Disable 100 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

A.C. )

TAVEL | Address Setup Time 2 ns ®

TELAX | Address Hold Time 50 ns ®

TWLWH | Write Enable Pulse Width 350 ns @

TDVWH | Data Setup Time 250 ®

TWHDX | Data Hold Time 0 ®

TWLDV | Write Data Delay Time 100 ®

TWLEL | Early Output High-Z Time 0 ®

TEHWH | Late Output High-Z Time 0 ®

TELEL | Read or Write Cycle Time 500 ®

ns
ns
ns
ns
ns
ns
ns

ns

NOTES: 0 All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed
(2) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
(3) Capacitance sampled and guaranteed — not 100% tested.
(4) AC Test Conditions: Inputs — TRISE = TFALL = 10nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.

@ This parameter is guaranteed and not tested.
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Re

ad Cycle

TELEL |

€

oa HIGH Z

= HIGH

W

TIME | * } f ’ L
T T T T T T T
REFERENCE _; 0 1 2 34 5
TRUTH TABLE
TIME _INPUTS DATA /0
REFERENCE | E W A oa FUNCTION
1 Hox | x z MEMORY DISABLED
0 NH |V z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LoH X X OUTPUT ENABLED
2 LoH | X v OUTPUT VALID
3 S H [ X v READ ACCOMPLISHED
4 H X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 TH |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 out-
put buffers and all inputs to a disabled state at time (T = 4).
The memory is now ready for the next cycle.

CMOS
MEMORY

Write Cycle

NEXT ADD

TEHEL——m

TWL

w
TWLDV-
HIGHZ

VALID DATA INPUT

HIGH Z
TOVWH ———1 TWHDX

N

TRUTH TABLE

FUNCTION

TIME ‘ ’ ’

REFERENCE ) 0 H
TIME INPUTS

REFERENCE | E W A DQ

-1 H X X z

o X v z

1 L L X k4

2 L oxov

3 S H X z

a4 H X X z

5 NX v z

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 basic types of write cycles, which
differ in the control of the common data-in/data-out bus.

Case 1: E falls before W falls

The output_buffers may become enabled (reading) if E

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 meaninglessand can be ig-
nored. In this cycle TDVWH and TWHDX become TDVEH

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

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

ignored.

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

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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Read Modify Write Cycle

TEHEL —]
N

HIGH Z

00 ——— DATA OUT ¥
——={ TELOX
r=—TELQV + ’

TRUTH TABLE

Mant-mku—— TWHDX
INPUT DATA | enz
P4 4
e t
56 7

FUNCTION

TIME ! ! 1
REFERENCE | 0 H
TIME INPUTS

REFERENCE | E W A

-1 Hox | x

0 W v

1 L H X

2 L H X

3 LoL X

a L X

5 £ H | X

6 Hox | X

7 NH v

MEMORY DISABLED

CYCLE BEGINS, ADDRESSES ARE LATCHED
READ MODE, OUTPUT ENABLED

READ MODE, OUTPUT VALID

WRITE MODE, OUTPUT HIGH Z

WRITE MODE, DATA IS WRITTEN

WRITE COMPLETED

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

NNNSN<XNN

If the pulse width of W is relatively short in relation to that
of E a combination read-write cycle may be performed. If
W remains high for the first part of the cycle, the outputs
will become active during time (T = 1). Data out will be
valid during time (T = 2). After the data is read, W can go
low. After minimum TWLWH, W may return high. The

information just written may now be read or E may return
high, disabling the output buffers and all inputs and pre-
paring the device for the next cycle. Any number or
sequence of read-write operation may be performed
while E is low providing all timing requirements are met.

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

2114 Compatibility

ADD ADDRESS VALID

7]
&
e

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

COMPATIBLE
TIMING

ADD ADDRESS VALID

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

X
/N



o HARRIS

HM-6516

2K x 8 CMOS RAM

Features

® LOW POWER STANDBY 275 uW MAX
LOW POWER OPERATION 55mW/MHz MAX
FAST ACCESS 120/200 ns MAX
INDUSTRY STANDARD PINOUT

SINGLE SUPPLY 5 VOLT vCC
TTL COMPATIBLE

STATIC MEMORY CELLS

HIGH OUTPUT DRIVE

ON CHIP ADDRESS LATCHES

EASY MICROPROCESSOR INTERFACING

WIDE TEMPERATURE RANGE

Description

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
design techniques. This low power is further enhanced by the use of synch-
ronous circuit techniques that keep the active (operating) power low, and
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-
venient output enable control also simplifies muitiplexed bus interfacing by
allowing the data outputs to be controlled independent of the chip enable.

Pinouts
TOP VIEW
1
2
3 PIN NAMES
4 A Address Input
5 DQ  Data Input/Output
; £ Chip Enable
8 G Output Enable
9 W Write Enable
NC  No Connect
TOP VIEW-LCC

A7 _NC NC NC VCC NC NC

A6 A8
AS A9
A4 NC
A3 w
A2 G
A1T=10 A10
AOX—1 P l=13
NCIO12 222007
DQOX=13 15 16 17 18 19 21 =006
140 1

DQ1 DQ2 GND NC DQ3 DQ4 DQ5

Functional Diagram

pao
THRU
pa7

A0 A
A9 ———dl ?
A8 LATCHED GATED 128x 128
A7 ADDRESS RowW ) MATRIX
REGISTER DECODER
A8
A5 —— x
A4 —— 7
T G
I___l___ fis fi6 Ais Al fis fis fis
S GATED COLUMN
S
DECODER
T
w ‘ N
A A
. L LATCHED ADDRESS
¢ REGISTER

l!! A2 A1 A0

ALL LINES POSITIVE LOGIC-
ACTIVE HIGH

THREE STATE BUFFERS:
A HIGH—= OUTPUT ACTIVE

ADDRESS LATCHES AND GATED

DECODERS: _
LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.
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Specifications HM-6516B-2/ HM-6516B-9

ABSOLUTE MAXIMUM RATINGS*

Supply Voltage (VCC — GND)

OPERATING RANGE
—0.3 to 8.0V

Operating Supply Voltage

! g Military (B—2) 4.5V to 5.6V

Input or Output Voltage Applied (GND —0.3V) Industrial (B—9) 4,5V to 5.5V
to (VCC +0.3V) Operating Temperature

Storage Temperature —65°C to 150°C Military (B—2) -550C to +1250C

Industrial (B—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 indit { in the op of this specifit is not lied.
ELECTRICAL CHARACTERISTICS
TEMR&VCC =
OPERATING
RANGE (0) TEST
SYMBOL PARAMETER MIN | MAX || UNITS CONDITIONS
ICCsB Standby Supply Current 50 MA 10=0
VI =VCCor GND
IccoP Operating Supply Current @ 10 mA f=1MHz,10=0,G=VCC
=VCCor GND
ICCDR Data Retention Supply Current 25 MA IO =0, VCC=2.0,
=VCCor GND,
D.C VCCDR Data Retention Supply Voltage 2.0 v =vee
e " Input Leakage Current -1.0 | +1.0 HA GND L VI L Ve
1oz Input/Output Leakage Current -1.0 +1.0 MA GND L VIO L vCC
VIL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage 2.4 vCcC 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,
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 Time 10 ns @
TWLQZ Write Enable Output Disable Time 50 ns @
TEHQZ Chip Enable Output Disable Time 50 ns @
TGLQV | Output Enable Output Valid Time 80 ns )
TGLAX Output Enable Output Enable Time 10 ns @
TGHQZ 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
TELAX Address Hold Time 30 ns O
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 (0)
TWHDX | Data Hold Time 10 ns @
TWLDV | Write Data Delay Time 50 | ns @
TELEL Read or Write Cycle Time 170 Jj ns @
NOTES
8 All devices tested at worst case limits.
Operating Supply Current (ICCOP) is proportional to Operating Frequency.
Example: Typical ICCOP = 5mA/MHz. This parameter is sampled and guaranteed - Not 100% tested .
@ Capacitance sampled and guaranteed - not 100% tested.
@ AC test conditions: Inputs — TRISE = TFALL = 6ns; Output — CLOAD = 50pF. All timing

measured at 1.5V reference level. Input pulse levels: OV to 3V.




Specifications HM-6516-2/HM-6516-9

ABSOLUTE MAXIMUM RATINGS*

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

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

Storage Temperature —65°C to 150°C

OPERATING RANGE
Operating Supply Voltage

Military (—2) 4.5V to 5.5V

Industrial (—9) 4,5V to 5.5V
Operating Temperature

Military (—2) —550C to +125°C

Industrial (—9) —40°C 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 functlonal operation of the device at these or at any

other conditions above those indi 1 in the op of this speci jon is not lied.
ELECTRICAL CHARACTERISTICS
TEMP&VCC =
OPERATING
RANGE (D TEST
SYMBOL PARAMETER MIN | MAX || UNITS CONDITIONS
IcCcsB Standby Supply Current 100 MA 10=0
Vi =VCCor GND
ICCOP Operating Supply Current (2) 10 mA f=1MHz,10=0,G=VCC
=VCCor GND
ICCDR Data Retention Supply Current 50 MA 10=0, VCC=2.0,
Vi =VCCor GND,
D.c. | Vecor Data Retention Supply Voltage 2.0 v E=VCC
1 Input Leakage Current -1.0 | +1.0 MHA GND L ViLvee
oz Input/Output Leakage Current -1.0 | +1.0 MA GND < VIO L vCC
ViL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 24 vce \%
+0.3
voL Output Low Voltage 0.4 \") 10 =3.2mA
VOH Output High Voltage 24 v 10 = —1.0mA
cl Input Capacitance ) 8.0 pF VI =VCCor GND,
f=1MHz
Cio Input/Output Capacitance () 10.0 pF VIO = VCC or GND,
f = 1MHz
TELQV Chip Enable Access Time 200 ns ®
TAVQV | Address Access Time 200 ns (O]
TELOX 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 @
TGLOX | OutputEnableOutputEnableTime| 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 O
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 h ns @

NOTES
8 All devices tested at worst case limits.
Operating Supply Current (ICCOP) is proportional to Operating Frequency.
Example Typical ICCOP = 5mAIMHz This parameter is sampled and guaranteed - Not 100% tested.
@ P! C led and guar: - not 100% tested.
@ AC test conditions: Inputs — TRISE = TFALL =10ns; Output — CLOAD = 100pF Al timing

measured at 1.5V reference level. Input pulse levels: OV to 3V.
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Specifications HM-6516-5

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC — GND) —0.3t0 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Commercial (—5) 4.5V to 5.6V
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Commercial (—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 at any
other conditions above those indi d in the op jonal sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP&VCC =
OPERATING
RANGE (D TEST
SYMBOL PARAMETER MIN | MAX UNITS CONDITIONS
ICCSB Standby Supply Current 500 MA 10=0
Vi =VCC or GND
ICCOP Operating Supply Current @ 10 mA f=1MHz,10=0,G=VCC
VI =VCC or GND
ICCDR Data Retention Supply Current 250 MA 10=0, VCC=2,0,
VI =VCC or GND,
D.C VCCDR Data Retention Supply Voltage 2.0 v E=VCC
e 1 Input Leakage Current —5.0 | +5.0 HA GNDL Vi Vvce
1102z Input/Output Leakage Current -5.0 | +6.0 MA GND L Vio<LVCC
VIL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage 24 vCcC v
+0.3
VOL Output Low Voltage 0.4 v 10 =3.2mA
VOH Output High Voltage 2.4 v 10 = —-1.0mA
[of] Input Capacitance @ 8.0 pF VI =VCCorGND,
f=1MHz
clo Input/Output Capacitance ) 10.0 pF VIO = VCC or GND,
f = 1MHz
TELQV Chip Enable Access Time 200 ns (O]
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 ®
TGLQX | OutputEnable OutputEnableTime| 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 | AddressSetup 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:
8 All devices tested at worst case limits.
Operating Supply Current (ICCOP) is proportional to Operating Frequency.
Example: Typical ICCOP = BmA/MHz. This parameter is sampled and guaranteed - Not 100% tested.
@ Capacitance sampled and guaranteed - not 100% tested.
@ AC test conditions: Inputs — TRISE = TFALL = 10ns; Output — CLOAD : 100pF.All timing

measured at 1.5V reference level. Input puise levels: OV to 3V.




Read L‘ycla

F TAVOV

TIME
REFERENCE

TRUTH TABLE

TIME INPUTS
REFERENCE | E W G A DQ FUNCTION
-1 H X X X z MEMORY DISABLED
0 N H X |V Z | CYCLEBEGINS, ADDRESSES ARE LATCHED
1 L H L X X OUTPUT ENABLED
2 L H L X \% OUTPUT VALID
3 rs H X X v READ ACCOMPLISHED
4 H X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N H X |V Z | CYCLEENDS, NEXT CYCLE BEGINS (SAME AS 0}

The address mformatlon is latched in the on chip reglsters
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 = 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

ITELAX -

J TAVEL [~

s VALID ADD

TAVEL =
NEXT ADD

e vEHEL. T T

[—

TELEL -

CTELEH - o

W

Sr———

= TWLWH -—-=

e TEHEL _'i

D
LEH -~

F——TELWH

TOVWHH

TWHDX
VALID DATA IN

DQ
T HIGH
TIME 4 [} I I} 4 i A
REFERENCE R 0 1 2 3 4 5
TRUTH TABLE
TIME INPUTS

REFERENCE E W oa FUNCTION
-1 H X H|x x MEMORY DISABLED
0 N X H|V X CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H | X X | WRITEPERIOD BEGINS
2 L £ H|x v 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 oox 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 E and G fall before W
falls (read mode) a possible bus conflict may exist. |f
E rises before W rises, reference data setup and hold times

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
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locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.

CM0S
MEMORY



Read Modify Write Cycle

|——TEHEL
T / N
1 F—TWLWH —=
¥ 22222227 g7
Hignz T [ TWHDX 2
oa — K INPUT DATA Hian
R————\-
—
TIME 1 4 [ ] [}
REFERENCE A 0 4 5 6 7
TRUTH TABLE
TIME INPUTS DATA 1/0
REFERENCE | € W T A oa FUNCTION

-1 H X H|X z MEMORY DISABLED

0 X H H|V z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L H L|X X READ MODE, OUTPUT ENABLED (W = HIGH, G = LOW)

2 L H L|X v READ MODE, OUTPUT VALID

3 L L H| X r4 WRITE MODE, OUTPUT HIGH Z

4 L £ H[X v WRITE MODE, DATA ISWRITTEN

5 £ H H|X z WRITE COMPLETED

6 H X H|[Xx z PREPARE FOR NEXT CYCLE (SAME AS -1)

7 N H H|V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

If the pulse width of W is relatively short in relation to
that of E, a combination read write cycle may be perform-
ed. |f W remains high for the first part of the cycle, the
output will become active during time (T = 1) provided
G is low. Data out will be valid during time (T = 2).

After the data is read, W can go low. After minimum

TWLWH,TN-may return high. The information just written
may now be read or E may return high, disabling the out-
put buffer and preparing the device for the next cycle.
Any number or sequence of read-write operations may be
performed while E is low providing all timing requirements
are met.

NOTES:

In the above descriptions, the numbers in parentheses (T = n), refer to the respective timing diagrams. The numbers
are located on the time reference line below each diagram. The timing diagrams shown are only examples and are

not the only valid method of operation.
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Advance Information

Features

HM-65162

2048 x 8 Asynchronous

CMOS Static RAM

Pinouts
« FAST ACCESS TIME 55/70/90/120 ns MAX TOP VIEW
+ LOW STANDBY CURRENT 50..A MAX vee
« LOW OPERATING CURRENT 70 mA MAX A8
+ DATA RETENTION @ 2.0 VOLTS 20, MAX A9 PIN NAMES
« TTL COMPATIBLE INPUTS AND OUTPUTS w
« JEDEC APPROVED PINOUT (2716, 6116 TYPE) § A Address Input
« NO CLOCKS OR STROBES REQUIRED ao D2 DatainputiQutput
* WIDE TEMPERATURE RANGE ~55°C to +125°C P E  Chip Enable
« EQUAL CYCLE AND ACCESS TIME pg7 4 Output Enable
« SINGLE 5 VOLT SUPPLY pgg W  Write Enable
* GATED INPUTS - NO PULL-UP OR PULL-DOWN pos NC  No Connect
RESISTORS ARE REQUIRED 004
Da3
Description
The HM-65162 is a CMOS 2048 x 8 Static Random Access Memory manufactured TOP VIEW - LCC

CMOS
MEMORY

using the HARRIS advanced SAJ! 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 M7 27 Ne
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.

A7_NC NC N VCC NC NC
i

Functional Diagram
AR— | ROW 7]
M| ;Eus%- “Sé”. 128 x 128
:g_ [ BUFFER|_ couEnH;; MEMORY ARRAY
Ap—| | A
A7———:D /-
7 4128
COLUMN DECODER
ATA
INPUT/OUTPUT (X8)
E—r—D 4 1 4
= ' gD_ COLUMN
1] >— —] ADDRESS BUFFER
i D ; ;
[
A0 A8 Ao 1\10

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed.
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Specifications HM-65162B-2

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) -0.3t08.0V Operating Supply Voltage
Input or Output Voltage Applied (GND —0.3V) Military (—2)

to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Military (—2)

4.5V t0 5.5V
—55°C to +125°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 at any other conditions above those indicated in the operational sections of

this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 50 uA 10 =0, E = VCC—0.3V
iccss Standby Supply Current 8 mA E=VIH10=0
ICC Enabled Supply Current 70 mA E=VILI0=0
1ccoP Operating Supply Current @ 70 mA E=VILI0=0
f=1MHz
ICCDR Data Retention Supply Current 20 rA 10 =0, VCC = 2.0
E=vee-0.3v
D.C. VCCDR | Data Retention Supply Voltage 2.0 v
] Input Leakage Current -1.0 +1.0 KA GND=VI<VCC
110z Input/Qutput Leakage Current -1.0 +1.0 uA GND<VIO<VCC
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 24 V' 10 = —1.0mA
Cl Input Capacitance @) 8 pF VI = VCC or GND,
f=1MHz
Clo Input/Qutput Capacitance @) 10 pF Vi VCG or GND,
1 MHz
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 @
READ TGLQV Output Enable Output Enable Time 50 ns ®
CYCLE TGLOX Output Enable Output Enable Time 5 ns @
TEHQZ Chip Enable Output Disable Time 35 ns ®
TGHQZ Output Enable Output Disable Time 35 ns ®
TAVQX Output Hold from Address Change 5 ns 0]
TAVAV Write Cycle Time 70 ns ®
A.C. TELWH | Chip Selection to End of Write 45 ns ®
TAVWL | Address Setup Time 10 ns ®
WRITE | TWWWH | Write Enable Pulse Width 40 ns ®
CYCLE | TwHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ Qutput Enable Output Disable Time 35 ns ®
TWLQZ Write Enable Output Disable Time 40 ns ®
TOVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 10 ns ®
TWHQX Write Enable Output-Enable Time 0 ns ®
TWLEH | Write Enable Pulse Setup Time 40 ns ®
TOVEH | Chip Enable Data Setup Time 30 ns ®
TAVWH Address Valid to End of Write 65 ns ®
NOTES: Al devices tested at worst case limits.

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

0}
)
® Capacitance sampled and guaranteed — not 100% tested.
@

Input pulse levels: OV to 3.0V
Input rise and fall times: 5 ns

Input and Output timing reference levels: 1.5V
Output load: 1TTL Gate and 3L = 100pF (including scope and jig)




Specifications HM-65162-2

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t0 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND —0.3V) Military (—2) 4.5V to 5.5V
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Military (—2) —55°C to +125°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 at any other conditions above those indicated in the operational sections of

this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCsB1 Standby Supply Current 100 A 10 = 0,F = VCC—0.3V
1CCSB Standby Supply Current 8 mA E=VH,10=0
IcC Enabled Supply Current 70 mA E=VILI0=0
iccop Operating Supply Current @ 70 mA E=VIL10=0
f=1MHz
ICCDR Data Retention Supply Current 40 rA |0_= 0,VCC =2.0
E =VCC—0.3V
D.C. VCCDR | Data Retention Supply Voltage 2.0 v
1] Input Leakage Current -1.0 +1.0 uA GND=<VI<VCC
oz Input/Output Leakage Current -1.0 +1.0 pA GND<VIO<VCC
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 vce v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = —1.0mA
Cl Input Capacitance @) 8 pF VI = VCC or GND,
f=1MHz
cio Input/Output Capacitance @) 10 pF VIO = VCC or GND,
f=1MHz
TAVAV Read Cycle Time 90 ns o
TAVQV | Address Access Time 90 ns 0}
TELQV | Chip Enable Access Time 90 ns ®
TELQX Chip Enable Output Enable Time 5 ns (0]
READ | TaLav Output Enable Output Enable Time 65 ns @
CYCLE TGLAX Output Enable Output Enable Time 5 ns ®
TEHQZ Chip Enable Output Disable Time 50 ns 0]
TGHOZ | Output Enable Output Disable Time 40 ns ®
TAVQX Output Hold from Address Change 5 ns @
TAVAV Write Cycle Time 90 ns (0]
A.C. TELWH | Chip Selection to End of Write 55 ns ®
TAVWL | Address Setup Time 10 ns @
WRITE | TWLWH | Write Enable Pulse Width 55 ns ®
CYCLE | TWHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ Output Enable Output Disable Time 40 ns 0]
TWLGZ | Write Enable Output Disable Time 50 ns ]
TOVWH | Data Setup Time 30 ns 0]
TWHDX | Data Hold Time 15 ns @
TWHQX | Write Enable Output Enable Time 0 ns 0]
TWLEH Write Enable Pulse Setup Time 55 ns 0]
TOVEH | Chip Enable Data Setup Time 30 ns ®
TAVWH Address Valid to End of Write 80 ns @

NOTES: All devices tested at worst case limits.

Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.
Capacitance sampled and guaranteed — not 100% tested.

Input pulse levels: OV to 3.0V
Input rise and fall times: 5 ns

2-59

Input and Output timing reference levels: 1.5V )
Output load: 1TTL Gate and C = 100pF (including scope and jig)
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Specifications HM-65162C-2

ABSOLUTE MAXIMUM RATINGS*
Supply Voltage (VCC - GND) —-0.3t0 8.0V
Input or Output Voltage Applied (GND -0.3V)
to (VCC +0.3V)
Storage Temperature —65°C to 150°C

OPERATING RANGE
Operating Supply Voltage
Military (—2)

Operating Temperature
Military (—2)

4.5V 10 5.5V
-55°C to +125°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 at any other conditions above those indicated in the operational sections of
this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 1000 uA 10 = 0, F = VCC-0.3V
ICCsB Standby Supply Current 8 mA E=VIH,10=0
IcC Enabled Supply Current 70 mA E=VILI0=0
ICCOP | Operating Supply Current @ 70 mA E=VIL10=0
f=1MHz
ICCOR Data Retention Supply Current 400 uA I0’_= 0,VCC =20
= VCC-0.3V
D.C. VCCDR | Data Retention Supply Voltage 2,0 v
] Input Leakage Current -5.0 +5.0 uA GND=VI=VCC
1oz Input/Output Leakage Current -5.0 +5.0 A GND=VIO=VCC
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 VeC v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = ~1.0mA
cl Input Capacltance @ 8 pF = VCC or GND,
f=1MHz
cio Input/Output Capacitance @ 10 pF VIO = VCC or GND,
f=1MHz
TAVAY | Read Cycle Time 12 | ns @
TAVQV | Address Access Time 120 ns ®
TELQV Chip Enable Access Time 120 ns ®
TELQX Chip Enable OQutput Enable Time 5 ns ®
READ | 76LQv | Output Enable Output Enable Time 80 ns ®
CYCLE | 7tGLOX | Output Enable Output Enable Time 5 ns ®
TEHQZ Chip Enable Output Disable Time 50 ns (0]
TGHQZ Output Enable Output Disable Time 40 ns 0]
TAVOX Output Hold from Address Change 5 ns (0]
TAVAV Write Cycle Time 120 ns ®
A.C. TELWH | Chip Selection to End of Write 70 ns ®
TAVWL | Address Setup Time 10 ns ®
WRITE | TWLWH | Write Enable Pulse Width 70 ns ®
CYCLE | TwHAv | Write Enable Read Setup Time 10 ns ®
TGHQZ Output Enable Output Disable Time 40 ns ®
TWLQZ Write Enable Output Disable Time 50 ns ®
TDVWH | Data Setup Time 35 ns ®
TWHDX | Data Hold Time 15 ns (O]
TWHQX Write Enable Output Enable Time 0 ns ®
TWLEH Write Enable Pulse Setup Time 70 ns ®
TDVEH Chip Enable Data Setup Time 35 ns ®
TAVWH Address Valid to End of Write 105 ns ®

NOTES: 0] All devices tested at worst case limits.

(0] Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.

(0] Capacitance sampled and guaranteed — not 100% tested.

(0] Input and Output timing reference levels: 1.5V

Input pulse levels: OV to 3.0V
Qutput load: 1TTL Gate and C = 100pF (including scope and jig)

Input rise and fall times: 5 ns

2-60



Specifications HM-65162S-9

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t0 8.0V Operating Supply Voltage
Input or Qutput Voltage Applied (GND —0.3V) Industrial (—9) 4.5Vt0 5.5V
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Industrial (—9) —40°C 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 at any other conditions above those indicated in the operational sections of
this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE @ TEST
SYMBOL PARAMETER MIN | MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 100 rA 10 = 0, E = VeC—-0.3v
1cCSB Standby Supply Current 8 mA E=VH,10=0
ICC Enabled Supply Current 70 mA E=VILI0=0
ICCOP Operating Supply Current @ 70 mA E=VILI0=0
1 =1MHz
ICCDR Data Retention Supply Current 40 rA |0_= 0,vCC = 2.0 >
E =VCC-0.3V 8 g
D.C. VCCDR Data Retention Supply Voltage 2.0 v E E
] Input Leakage Current -1.0 +1.0 uA GND<VI<VCC =
1102 Input/Output Leakage Current -1.0 +1.0 uA GND=VIO<VCC
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.4 vce \
+0.3v
VoL Output Low Voltage 0.4 \' 10 = 4.0mA
VOH Output High Voltage 2.4 ' 10 = —1.0mA
cl Input Capacitance 3) 8 pF VI = VCC or GND,
f=1MHz
clo Input/Output Capacitance @) pF VIO = VCC or GND,
f=1MHz

TAVAV | Read Cycle Time ®

TAVQV Address Access Time 55 ns ®

TELQV Chip Enable Access Time 55 ns ®

TELQX Chip Enable Output Enable Time 5 ns ®

READ TGLQV Output Enable Output Enable Time 35 ns ®
CYCLE TGLOX Output Enable Output Enable Time 5 ns @
TEHQZ Chip Enable Output Disable Time 30 ns ®

TGHQZ Output Enable Qutput Disable Time 25 ns 0]

TAVOX Output Hold from Address Change 5 ns ®

TAVAV | Write Cycle Time 55 ns ®

A.C. TELWH Chip Selection to End of Write 45 ns @
TAVWL Address Setup Time 5 ns ®

WRITE | TWLWH | Write Enable Pulse Width 35 ns ®
CYCLE | TWHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ Output Enable Output Disable Time 25 ns ®

TwLaz Write Enable Output Disable Time 25 ns ®

TOVWH | Data Setup Time 25 ns ®

TWHDX | Data Hold Time 10 ns ®

TWHQX Write Enable Output Enable Time 0 ns ®

TWLEH Write Enable Pulse Setup Time 50 ns @

TDVEH Chip Enable Data Setup Time 25 ns ®

TAVWH Address Valid to End of Write 50 ns @

NOTES: 0] All devices tested at worst case limits.

®© Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.
® Capacitance sampled and guaranteed — not 100% tested.

®

Input pulse levels: OV to 3.0V Input and Output timing reference levels: 1.5
Input rise and fall times: 5 ns Output load: 1TTL Gate and CL = 100pF (lncludmg scope and jig)
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Specifications HM-65162B-9

Storage Temperature

ABSOLUTE MAXIMUM RATINGS*
Supply Voltage (VCC - GND)
Input or Qutput Voltage Applied

—0.3t0 8.0V
(GND ~0.3V)
to (VCC +0.3V)
—65°C to 150°C

OPERATING RANGE
Operating Supply Voltage
Industrial (—9)
Operating Temperature
Industrial (—9)

4.5V 1o 5.5V
—40°C 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 at any other conditions above those indicated in the operational sections of

this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE ® TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 50 A 10 = 0, E = V€C—0.3V
ICCSB Standby Supply Current 8 mA E=VH10=0
IcC Enabled Supply Current 70 mA E=ViL10=0
iccop Operating Supply Current @ 70 mA E=VILI0=0
f=1MHz
ICCOR Data Retention Supply Current 20 HA 10=0,VCC = 2.0
E = VCC-0.3V
D.C. VCCDR Data Retention Supply Voltage 2.0 v
1] Input Leakage Current -1.0 +1.0 KA GNDs=VI<VCC
1oz Input/Output Leakage Current =10 | +10 A GND<VIO=VCC
VIL Input Low Voitage -0.3 08
VIH Input High Voltage 2.2 vee \'
+0.3V
VoL Output Low Voitage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = -1.0mA
[v] Input Capacitance @ 8 pF VI = VCC or GND,
f=1MHz
clo Input/Output Capacitance @ 10 pF VIO = VCC or GND,
f=1MHz
TAVAV | Read Cycle Time 70 ns ®
TAVQV | Address Access Time 70| ns (0]
TELQV | Chip Enable Access Time 70 ns @
TELOX Chip Enable Output Enable Time 5 ns ®
READ | 7GLQvV | Output Enable Output Enable Time 50 ns ®
CYCLE | TGLOX | OutputEnable Output 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 @
TAVAV | Write Cycle Time 70 ns ®
A.C. TELWH | Chip Selection to End of Write 45 ns (0]
TAVWL | Address Setup Time 10 ns ®
WRITE [ TwLWH | Write Enable Pulse Width 40 ns ®
CYCLE | TwHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ | Output Enable Output Disable Time 35 ns ®
TWLQZ Write Enable Output Disable Time 40 ns ®
TDVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 10 ns ®
TWHQX Write Enable Output Enable Time 0 ns ®
TWLEH Write Enable Pulse Setup Time 40 ns ®
TDVEH Chip Enable Data Setup Time 30 ns ®
TAVWH | - Address Valid to End of Write 85 ns 9]
NOTES: All devices tested at worst case limits.

Capacitance sampled and guaranteed — not 100% tested.

Input and Output timing reference levels: 1.5V

Input pulse levels: 0V to 3.0V X
Output load: 1TTL Gate and C. = 100pF (including scope and jig)

Input rise and fall times: 5 ns

0]
() Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.
®
®




Specifications HM-65162-9

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t0 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Industrial (—9) 4.5V to 5.5\4
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Industrial (—9) —40°C 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 at any other conditions above those indicated in the operational sections of
this specification is not implied.

ELECTRICAL CHARACTERISTICS

D.C.

READ
CYCLE

A.C.

WRITE
CYCLE

NOTES:

f=1MHz
TAVAV Read Cycle Time 90 ns

TEMP. & VCC =
OPERATING
RANGE TEST
SYMBOL PARAMETER MIN MAX ||UNITS CONDITIONS
1CCSB1 Standby Supply Current 100 uA 10 =0, E = VCC—0.3V
1ccsB Standby Supply Current 8 mA E=VIH10=0
ICC Enabled Supply Current 70 mA E=VILI0=0
ICCOP Operating Supply Current 70 mA E=VILIO=0
f=1MHz
ICCDR Data Retention Supply Current 40 rA 10=10,VCC =20
E=VCC-0.3V
VCCDR Data Retention Supply Voltage 2.0 v
I Input Leakage Current -1.0 +1.0 wA GND=VI=<VCC
102 Input/Output Leakage Current -1.0 +1.0 A GND<VIO=<VCC
VIL Input Low Voltage -0.3 0.8 '
VIH Input High Voltage 22 VCC
+0.3V
VoL Output Low Voltage 0.4 \ 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = -1.0mA
v] Input Capacitance 8 pF VI = VCC or GND,
f=1MHz
clo Input/Qutput Capacitance 10 pF VIO = VCC or GND,

®

TAVQV | Address Access Time 90 ns ®
TELQV Chip Enable Access Time 90 ns ®
TELQX Chip Enable Output Enable Time 5 ns ®
TGLQV | Output Enable Output Enable Time 65 ns ®
TGLAX Output Enable Output Enable Time 5 ns ®
TEHQZ | Chip Enable Output Disable Time 50 || ns ®
TGHOZ Output Enable Output Disable Time 40 ns ®
TAVQX Output Hold from Address Change 5 ns ®
TAVAV | Write Cycle Time 90 ns ®
TELWH Chip Selection to End of Write 55 ns ®
TAVWL Address Setup Time 10 ns @
TWLWH | Write Enable Pulse Width 55 ns ®
TWHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ | Output Enable Output Disable Time 40 1| ns ®
TWLQZ | Write Enable Output Disable Time 50 || ns ®
TDVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 15 ns ®
TWHQX Write Enable Output Enable Time 0 ns ®
TWLEH Write Enable Pulse Setup Time 55 ns ®
TOVEH | Chip Enable Data Setup Time 30 ns ®
TAVWH Address Valid to End of Write 80 ns ®

All devices tested at worst case limits.
Typical derating = 5SmA/MHz increase in ICCOP; VI = VCC or GND.
Capacitance sampled and guaranteed — not 100% tested.

Input pulse levels: 0V to 3.0V Input and Output timing reference levels: 1.5V
Input rise and fall times: 5 ns Output load: 1TTL Gate and C, = 100pF (including scope and jig)
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Specifications HM-65162C-9

to (VCC +0.3V)

Storage Temperature

—65°C to 150°C

Operating Temperature

Industrial (—9)

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t08.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Industrial (—9) 4.5V t0 5.5V

—40°C 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 at any other conditions above those indicated in the operational sections of
this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE O TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 1000 A 10 =0, E =VvCC-0.3V
IcCsB Standby Supply Current 8 mA E=VH,10=0
ICC Enabled Supply Current 70 mA E=VILI10=0
ICCOP Operating Supply Current @ 70 mA E=VILI0=0
f=1MHz
ICCDR Data Retention Supply Current 400 nA I0_= 0, VCC = 2.0
E =VCC-0.3V
D.C. VCCDR Data Retention Supply Voltage 2.0 \
[} Input Leakage Current -5.0 +5.0 nA GND=VI<VCC
oz Input/Output Leakage Current =50 | +5.0 pA GND<VIO=<VCC
VIL Input Low Voltage -0.3 0.8
VIH Input High Voltage 2.2 vce )
+0.3V
VoL Output Low Voltage 0.4 ' 10 = 4.0mA
VOH Output High Voltage 2.4 \ 10 = —1.0mA
cl Input Capacitance @) 8 pF VI = VCC or GND,
f=1MHz
Clo Input/Output Capacitance @ 10 pF VIO = VCC or GND,
f=1MHz
TAVAV Read Cycle Time 90 ns @
TAVQV | Address Access Time 90 ns @
TELQV | Chip Enable Access Time 0 ns ®
TELQX Chip Enable Output Enable Time 5 ns ®
READ TGLQV Output Enable Output Enable Time 65 ns @
CYCLE TGLAX | Output Enable Output Enable Time 5 ns ®
TEHQZ Chip Enable Output Disable Time 50 ns @
TGHQZ Output Enable Output Disable Time 40 ns @
TAVQX Output Hold from Address Change 5 ns @
TAVAV Write Cycle Time 90 ns ®
A.C. TELWH | Chip Selection to End of Write 55 ns 0]
TAVWL | Address Setup Time 10 ns @
WRITE | TWLWH | Write Enable Pulse Width 55 ns ®
CYCLE [ TWHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ Output Enable Output Disable Time 40 ns ®
TWLQZ Write Enable Output Disable Time 50 ns ®
TOVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 10 ns ®
TWHQX Write Enable Output Enable Time 0 ns O]
TWLEH Write Enable Pulse Setup Time 55 ns ®
TDVEH Chip Enable Data Setup Time 30 ns ®
TAVWH Address Valid to End of Write 80 ns @
NOTES: All devices tested at worst case limits.

Capacitance sampled and guaranteed — not 100% tested.

Input pulse levels: OV to 3.0V
Input rise and fall times: 5 ns

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

Input and Output timing reference levels: 1.5V _
Output load: 1TTL Gate and CL = 100pF (including scope and jig)
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Specifications HM-65162S-5

Storage Temperature

ABSOLUTE MAXIMUM RATINGS*
Supply Voltage (VCC - GND)
Input or Output Voltage Applied

—0.3t08.0V
(GND —0.3V)
to (VCC +0.3V)
—65°C to 150°C

OPERATING RANGE
Operating Supply Voltage
Commercial (—5)
Operating Temperature
Commercial (—5)

4.5V t0 5.5V
0°C to +70°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 at any other conditions above those indicated in the operational sections of

this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN | MAX [ UNITS CONDITIONS
1CCSB1 Standby Supply Current 100 pA 10 =0, E= VCC—0.3V
1cCSB Standby Supply Current 8 mA E=VIHI10=0
1cC Enabled Supply Current 70 | mA E=ViL,I0=0
1CCOP Operating Supply Current @ 70 mA E=VILI0=0
f=1MHz
ICCDR Data Retention Supply Current 40 rA Iq_ =0,VCC =20
E =VCC-0.3V
D.C. VCCDR | Data Retention Supply Voltage 2.0 v
1} Input Leakage Current -1.0 +1.0 uA GND=VI=VCC
110z Input/Output Leakage Current -1.0 +1.0 nA GND=<VIO<VCC
ViL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.4 vce v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = —1.0mA
cl Input Capacitance @ 8 pF VI = VCC or GND,
f=1MHz
clo Input/Output Capacitance ) 10 pF VIO = VCC or GND,

TAVAV Read Cycle Time 55 ns

f=1MHz

®

TAVQV Address Access Time 55 ns ®

TELQV Chip Enable Access Time 55 ns ®

TELQX Chip Enable Qutput Enable Time 5 ns ®

READ TGLQV Output Enable Output Enable Time 35 ns ®
CYCLE | 7GLOX | Output Enable Output Enable Time 5 ns ®
TEHQZ Chip Enable Output Disable Time 30 ns 0]

TGHQZ Output Enable Output Disable Time 25 ns @

TAVOX Output Hold from Address Change 5 ns ®

TAVAV Write Cycle Time 55 ns ®

A.C. TELWH | Chip Selection to End of Write 45 ns ®
TAVWL | Address Setup Time 5 ns ®

WRITE | TWLWH | Write Enable Pulse Width 35 ns )
CYCLE | TwHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ Output Enable Output Disable Time 25 ns ®

TWLQZ Write Enable Qutput Disable Time 25 ns ®

TOVWH | Data Setup Time 25 ns ®

TWHDX | Data Hold Time 10 ns ®

TWHQX | Write Enable Output Enable Time 0 ns ®

TWLEH Write Enable Pulse Setup Time 50 ns ®

TDVEH Chip Enable Data Setup Time 25 ns ®

TAVWH Address Valid to End of Write 50 ns ®

NOTES:

Capacitance sampled and guaranteed — not 100% tested.

Input pulse levels: OV to 3.0V
Input rise and fall times: 5 ns

0] All devices tested at worst case limits.

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

®

Input and Output timing reference levels: 1.5V .
Output load: 1TTL Gate and C; = 100pF (including scope and jig)
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Specifications HM-65162B-5

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t0 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND —0.3V) Commercial (—5) 4.5V to 5.5V
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Commercial (—5) 0°C to +70°C
* CAUTION: Stresses abave 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.
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
ICCSB1 Standby Supply Current 50 nA 10 = 0, E = VCC—0.3V
ICCSB Standby Supply Current 8 mA E=VH,10=0
1cC Enabled Supply Current 70 mA E=VILI0=0
IccoP Operating Supply Current @ 70 mA E=VILI0=0
f=1MHz
ICCDR Data Retention Supply Current 20 A 10 =0, VCC = 2.0
E = VCC-0.3V
D.C. VCCDR | Data Retention Supply Voltage 2.0 v
I Input Leakage Current -1.0| +1.0 A GND<VI<VCC
110z Input/Output Leakage Current -1.0 | +1.0 uh GND<VIO=VCC
VIL Input Low Voltage -0.3 0.8 '
VIH Input High Voltage 2.2 vce v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = —1.0mA
cl Input Capacitance @ 8 pF = VCC or GND,
f=1MHz
cio Input/Output Capacitance @ 10 pF VIO = VCC or GND,
f=1MHz
TAVAV | Read Cycle Time 70 ns 9]
TAVQV | Address Access Time 70 ns ®
TELQV | Chip Enable Access Time 70 ns (0]
TELOX | Chip Enable Output Enable Time 5 ns @
READ TGLQV | Output Enable Output Enable Time 50 ns @
CYCLE | 76L0X | Output Enable Output Enable Time 5 ns (0]
TEHQZ Chip Enable Qutput Disable Time 35 ns ®
TGHQZ Output Enable Output Disable Time 35 ns ®
TAVQX Output Hold from Address Change 5 ns 0]
TAVAV | Write Cycle Time 70 ns 0}
A.C. TELWH | Chip Selection to End of Write 45 ns (0]
TAVWL | Address Setup Time 10 ns ®
WRITE | TWLWH | Write Enable Pulse Width 40 ns (0]
CYCLE | TtwHav | Write Enable Read Setup Time 10 ns ®
TGHOZ | Output Enable Output Disable Time 35 ns (0]
TWLQZ Write Enable Output Disable Time 40 ns 0]
TDVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 10 ns 0]
TWHQX Write Enable Output Enable Time 0 ns @
TWLEH Write Enable Pulse Setup Time 40 ns 0]
TDVEH Chip Enable Data Setup Time 30 ns @
TAVWH Address Valid to End of Write 65 ns ®
NOTES: (0] All devices tested at worst case limits.
()] Typlcal derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.
[0} d and ~not 100% tested.
@ Input pulse Ievels. 0V to 3.0V Input and Output timing reference levels: 1.5

Input rise and fall times: 5 ns

Output load:
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Specifications HM-65162-5

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) —0.3t0 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND —0.3V) Commercial (—5) 4.5V to 5.5V
to (VCC +0.3V) Operating Temperature
Storage Temperature —65°C to 150°C Commercial (—5) 0°C to +70°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 at any other conditions above those indicated in the operational sections of
this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE © TEST
SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1CCSB1 Standby Supply Current 100 pA 10 = 0,E = vCC-0.3V
ICCSB Standby Supply Current 8 mA E=VIH10=0
IcC Enabled Supply Current 70 mA E=VILI0=0
ICCoP Operating Supply Current @ 70 mA E=ViL,Io=0
f=1MHz
ICCDR Data Retention Supply Current 40 HA 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 HA GND=VI<VCC
110z Input/Output Leakage Current -1.0 +1.0 pA GND=VIO=<VCC
VIL Input Low Voltage -0.3 0.8 \

VIH Input High Voltage 2.2 vce v
+0.3V
VoL Output Low Voltage 0.4 v 10 = 4.0mA
VOH Output High Voltage 2.4 v 10 = —1.0mA
cl Input Capacitance @) 8 pF VI = VCC or GND,
f=1MHz
cio Input/Output Capacitance @) 10 pF VIO = VCC or GND,

f=1MHz

TAVAV | Read Cycle Time ®
TAVQV | Address Access Time 90 ns ®
TELQV Chip Enable Access Time 90 ns ®
TELQX Chip Enable Output Enable Time 5 ns ®
READ | 76LQv | Output Enable Output Enable Time 65 ns ®
CYCLE | TGLOX | Output Enable Output Enable Time 5 ns ®
TEHQZ Chip Enable Output Disable Time 50 - ns ®
TGHQZ Output Enable Output Disable Time 40 ns ®
TAVQX Output Hold from Address Change 5 ns ()
TAVAV Write Cycle Time 90 ns ®
A.C. TELWH | Chip Selection to End of Write 55 ns ®
TAVWL | Address Setup Time 10 ns ®
WRITE | TWLWH | Write Enable Pulse Width 55 ns 0]
CYCLE | TWHAV | Write Enable Read Setup Time 10 ns ®
TGHQZ | Output Enable Output Disable Time 40 ns 0)
TWLQZ Write Enable Output Disable Time 50 ns ®
TDVWH | Data Setup Time 30 ns ®
TWHDX | Data Hold Time 15 ns ®
TWHQX | Write Enable Output Enable Time 0 ns ®
TWLEH Write Enable Pulse Setup Time 55 ns ®
TOVEH | Chip Enable Data Setup Time 30 ns ®
TAVWH Address Valid to End of Write 80 ns 0]
NOTES: 0} All devices tested at worst case limits.
@ Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND.
® Capacitance sampled and guaranteed — not 100% tested.
O] Input pulse levels: OV to 3.0V Input and Output timing reference levels: 1.5V
Input rise and fall times: 5 ns Output load: 1TTL Gate and CL = 100pF (including scope and jig)
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Read Cycle

le——— TAVAV

f—— TAVQY —

[E———

ADDRESS D(

X

- TGHOZ —
J;/_//// %

£ ~—— TGLOV fee—o - TEHQZ —~
S = - AN
a— TELQV TAVOX —am :
0 Psme—
e— TELOX -

NOTE: W IS HIGH FOR A READ CYCLE

Addresses must remain stable for the duration of the read cycle. To
read, G and Emust be < VILand 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 Elis low, addresses must be driven by stable logic
levels and must not be in the high impedance state.

Write Cycle |
- TAVAV -
ADDRESS X X
t*—— TELWH i TWHAV
HRNNNNNNNANS A4
— TAVWL —*te— TWLWH
W ONNINNNNNST e
TWLOZ — 34— = TWHOX "@}(
Q
é& TDVEH fee—
D
TDVWH TWHDX
- TwH

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
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the outputs must not be applied. (Bus contention). If Etransitions 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.



Write Cyclell

je————— TAVAV ——

aooress K K

e———  TAVWH  ————»]

8 M é TELWH -—M
SN A,

\

Y

F SN 777

—| TGHOZ [<*—

N

TOVEH

o

ITITOTOT0%0% 4 XK

TDVWH ja—— TWHDX

N, /]

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.
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o) HARRIS

Advance Information

HM-65172

2048 x 8 Asynchronous‘
CMOS Static RAM

Features Pinouts

TOP VIEW

© FAST ACCESS TIME 55/70/90/120 ns MAX
o LOW STANDBY CURRENT 50 uA MAX
© LOW OPERATING CURRENT 70 mA MAX
© DATA RETENTION @ 2.0 VOLTS 20 A MAX

o TTL COMPATIBLE INPUTS AND OUTPUTS
o TOSHIBA 5516/HITACHI 6117 PINOUT — TWO CHIP ENABLE INPUTS
* NO CLOCKS OR STROBES REQUIRED
* WIDE TEMPERATURE RANGE
o EQUAL CYCLE AND ACCESS TIME
 SINGLE 5 VOLT SUPPLY
© GATED INPUTS ~ NO PULL-UP OR PULL-DOWN
RESISTORS ARE REQUIRED

-55°C to +125°C

Description

The HM-65172 is a CMOS 2048 x 8 Static Random Access Memory manufac-
tured using the HARRIS advanced SAJI V process. The device utilizes asyn-
chronous circuit design for fast cycle time and ease of use. The pinout is a
24-pin, industry standard which allows easy memory board layouts flexible to
accommodate a variety of industry standard PROMs, RAMs, ROMs and EPROMs.
The HM-65172 is ideally suited for use in microprocessor based systems with its
8 bit word length organization. Gated inputs lower operating current and also
eliminate the need for pull-up or pull-down resistors. The HM-65172 features two
chip enables; E, for fast memory access and E, for low power applications where
battery operation or battery back-up for nonvolatility are required.

i S
o>

S =i

PIN NAMES
Address Input
Data Input/Output
Chip Enable

Write Enable

No Connect

TOP VIEW — LCC
A7 _NC NC VCC NC NC

10
"
12

1315 16 17 18 19 21
4 2

DQ1DQ2 GND NC DQ3 DQ4 DQ5S

Functional Diagram
R—| ROW 71
i REss | | bE- 128 x 128
S BUFFER|_ |CODER[/-| MEMORY ARRAY
M| | D 128
A7———:D T v
7 Ti28
COLUMN DECODER
AND DATA
|N||=ur/ouwur(xs)
E —> 41 42
_ COLUMN
E ] > '_D——] ADDRESS BUFFER
i >HED

o ks ke o

CAUTION: These devices are sensitive to electronic discharge. Proper |.C. handling procedures should be followed.
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Specifications HM-65172B-2

ABSOLUTE MAXIMUM RATINGS* OPERATING RANGE
Supply Voltage (VCC - GND) -0.3t08.0V Operating Supply Voltage
Input or Qutput Voltage Applied (GND -0.3V) Military (- 2) 4.5V105.5V
to (VCC +0.3V) Operating Temperature
Storage Temperature -65°C10150°C Military (- 2) ~55°Cto +125°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 at any other conditions above those indicated in the
operational sections of this specification is not implied.

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING
RANGE @ TEST
SYMBOL PARAMETER MIN | MAX | UNITS CONDITIONS
ICCSB1 Standby Supply Current 50 pA E; = VCC-0.2V
OTHER INPUTS =
0.2Vor VCC-0.2V
Icc Enabled Supply Current 70 mA EnEa=VIL.10=0
ICCOP Operating Supply Current @ 70 mA E.Ep=VIL, 10=0
f=1MHz
ICCDR Data Retention Supply Current 20 pA 10=0,VCC = 2.0
Ey, E; = VCC-0.3V
D.C. VC