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Harris Semiconductor Sector Capabilities

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

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

SEMICONDUCTOR PRODUCTS DIVISION:

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

Analog Products

Harris is a major force in analog integrated circuitry, offering a broad line of products including: analog-
to-digital converters, digital-to-analog converters, sample-and-hold circuits, multiplexers, switches,
operational amplifiers, telecommunications and speech processing products and active filters. (See
complete analog product listing, page 13-2.)

Digital Products

Harris is a pioneer in developing and producing digital CMOS products including: CMOS RAMs, CMOS
PROMs, CMOS microprocessors, CMOS peripherals, CMOS data communications products, and a full
line of 80C286 and 80C86/88 microprocessors and peripherals. Semicustom solutions are accomplished
using a combination of fully characterized cells, macros, complex megacells and compilable functions.
(See complete digital product listing, page 1-2.)

CUSTOM INTEGRATED CIRCUITS DIVISION (CICD)

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

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

Data sheet products include devices that have a wider appeal, including those designed to operate in
very severe environments. CICD’s experience with radiation-hardened devices has made Harris Semi-
conductor the leading producer of circuits that meet a variety of Department of Defense environmental
specifications. (See complete CICD product listing, page 13-7 & 13-8.)

MICROWAVE SEMICONDUCTOR SECTION

Harris Microwave Semiconductor Division develops and manufactures gallium arsenide field effect tran-
sistors (GaAs FETSs), digital integrated circuits and monolithic microwave integrated circuits. Custom
design and fabrication services are available whereby customers can design or specify specialized digi-
tal, MMIC or FET devices for manufacture at HMS. (See complete Microwave productlisting, page 13-9.)
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Harris Digital Products

Harris Semiconductor continues to lead the way in offering advanced CMOS
digital products for the most demanding system applications in this world — and
beyond. Total control of system operation is now possible with Harris’ static
CMOS 80C86/88-based microprocessor and peripheral family. .

In addition, use Harris’ advanced 80C286 static CMOS 16-Bit CPU for
multitasking and multi procesor applications. True low power Programmable
Logic, the world’s largest library of LS| Standard Cells, and advanced CMOS
Memory and Memory modules are all available at Harris — just turn the pages for
more on these and other advanced CMOS digital products.

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

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

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

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

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

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

power dissipation.

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

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

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

VCC ————\

[~e———————— DATA RETENTION MODE

DATA RETENTION TIMING

VvCC 2 2.0V

7

™~

VCC TO VCC +0.3V

4

See Note 5.
== TEHEL

\\

yd
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HARRIS CMOS RAMs

Industry CMOS RAM Cross Reference

DESCRIPTION

HIT- MITSU- NAT- :
HARRIS EDI ACHI BISHI IONAL OKI SMOS

1K CMOS RAMs

1Kx1, 16 Pin HM-6508 6508 2125, 4015

Synchronous 174C929 |

1Kx1, 18 Pin HM-6518 | 6518

Synchronous {74C930

256x4, 22 Pin HM-6551 | 6551 2101

Synchronous

256x4, 18 Pin HM-6561 2111

Synchronous

4K CMOS RAMs

4Kx1, 18 Pin HM-6504 4315 6504 5104 6504 . 2141, 2147

Synchronous 6147 315D, 4104

4404

1Kx4, 18 Pin HM-6514 4334 58981 6514 5114 6514 |2114, 2148

Synchronous 6148 5115 12149, 4045
| 314A

16K CMOS RAMs

2Kx8, 24 Pin HM-6516 6516

Synchronous

2Kx8, 24 Pin HM-65162 6116 5117 6116 5128 2016 {4802, 2116

Asynchronous 12016, 4016

16Kx1, 20 Pin HM-65262 6167 2267 |2167, 8167

Asynchronous 2367 | 1400

64K CMOS RAMs

8Kx8, 28 Pin HM-65642 6264 5164 6164 2064

Asynchronous HM-8808A% 8808A | 2264

HM-8808% 8808

128K CMOS RAM

MODULE

16Kx8, 28 Pin HM-8816H:
Asynchronous

256K CMOS RAM MODULE
32Kx8/16Kx16 HM-92560%}
48 Pin Module HM-92570% §
Asynchronous

32Kx8 HM-8832% |
28 Pin Module

Asynchronous

1M CMOS MODULE

128x8/64Kx16

HM-91M2x |

% CMOS RAM Module

CMOS
MEMORY




& HARRIS HM-6508

1024 x 1 CMOS RAM

Features Pinout
e LowStandbyPower..........cccoiiviiiincrinnnnnnnens 50uW Max. TOP VIEW
e LowOperatingPower .........ccovveveinnnnnns 20mW/MHz Max. e
® FastAccesSTimMe ......cvvivvneniernencnarrencennnns 180ns Max.
e DataRetention Voltage ..........cocvvieeenrncncnnnnnses 2.0V Min. 0[]
e TTL Compatible In/Out A
e High Output Drive - 2 TTL Loads a2(]
e High Noise immunity asl]
e On Chip Address Register
e Wide Operating Temperature Ranges: A

> HM=6508-5 .....cuveneinennenienenneanennennnn 00C to +700C o]

> HM=-6508-9 ....oovennrnernnnnnerennnnneeennn -400C to +850C oo [

> HM-6508-8 ........ccciiiivvinnnrnnnnnnans -550C to +1250C

. . A-Address Input  D-Data Input

Description E-Chip Enable  Q-Data Output

The HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self- W-Write Enable

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 T e
microporcessor systems. The data output buffers can be forced to a high l l
impedance state for use in expanded memory arrays. 2&3:
The HM-6508 is a fully static RAM and may be maintained in any state for aéz —o
an indefinite period of time. Data retention supply voltage and supply cur- As—]
rent are guaranteed over temperature. A —a

Y-

-L— GND

Functional Diagram

A5 O——] A
a6 O LATCHED £ GATED a2x 32
A7 O——] ADDRESS ROW s BT
A8 O— REGISTER |A DECODER 32
A9 O— 5
32
Do N GATED
“ COLUMN o
, | DECODER
AND DATA 1/0 A
A A 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_CD & ADDRESS GATE ON FALLING EDGE OF E
REGISTER

Iy

A0 A1 A2 A3 A4

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Specifications HM-6508B-8/HM-6508B-9

(-]
Absolute Maximum Ratings 3 ‘
ST T o1 Y Lo 17 Vo T +7.0V ‘?
Input, Output or I/O Voltage Applied . ..........coiuiiiiiiiiiiiiii i iiiiiianas GND -0.3Vto VCC +0.3V E
Storage Temperature Range -659C to +1500°C T
Maximum Package Power Dissipation ... .......coiiiiiiiiiiiiiiiiit it eeiaieaaniaraananas 1 Watt
......................................................................... 150C/W (CERDIP Package)
.. 759C/W (CERDIP Package)
................................................................................ 1925 Gates
JUNCHON TEMPEIAIUIE .. ...ttt ettt ettt ettt e e et e et et e e e e e et enenaneas +1500C
Lead Temperatue (Soldering, TEN SECONAS) . .. ... cutt ettt ettt e eraenaens +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage RaNGe . .........iiutiit it ittt ettt et ee e i ennens +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B508B-0 . ...ttt e e e -40°C to +850C
HM=B508B=8 ...\ttt ittt ettt e -550C to +125°C
gk
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6508B-9 -400C to +850C ==
Ta = HM-6508B-8 -550C to +1250C es
SYMBOL J PARAMETER L MIN MAX J UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 10 pA 10 =0, VI=VCC or GND
iccop Operating Supply Current (Note 3) - 4 mA E = 1MHz,10 = 0, Vi= VCC or GND
ICCDR Data Retention Supply Current - 5 pA VCC =2.0,10=0,VI=VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
] Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
10Z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \Y
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 v 10=3.2mA
VOH Output High Voltage 24 - A 10 =-0.4mA
Capacitance
SYMBOL PARAMETER I MAX I UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
CcOo Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

. Tested at initial design and after major design changes.

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

4, VCC = 4.5V and 5.5V.

N




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

A.C. Eiectrical Specifications vCC = 5V + 10%; Tp = HM-6508B-8 -40°C to +85°C
Ta = HM-6508B-8 -550C to +1250C

SYMBOL PARAMETER I MIN | MAX [ UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 180 ns (Notes 1,4)
(2) TAVQV Address Access Time - 180 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 120 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - . 120 ns (Notes 2, 4)
(56) TEHQZ Chip Enable Output Disable Time - - 120 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 180 - ns (Notes 1,4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1,4)
(8) TAVEL Address Setup Time 0 - ns (Notes 1,4)
(9) TELAX Address Hold Time 40 - ns (Notes 1,4)
(10) TDVWH Data Setup Time 80 - ns (Notes 1, 4)
(11) TWHDX | Data Hold Time (o] - ns (Notes 1,4)
(12) TWLEH Chip Enable Write Pulse Setup Time 100 - ns (Notes 1,4)
(13) TELWH Chip Enable Write Pulse Hold Time 100 - ns (Notes 1, 4)
(14) TWLWH | Write Enable Pulse Width 100 - ns (Notes 1, 4)
(15) TELEL Read or Write Cycle Time 280 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial desfgn and after major design changes.

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

4. VCC = 4.5V and 5.5V.




Specifications HM-6508-8/HM-6508-9

(-]

Absolute Maximum Ratings 8
SUPPIY VORBGE ...ttt ittt ettt e et e ettt et et et e, +7.0V ‘?

Input, Output or I/O Voltage Applied .. .......ovitiiiiii ittt ie it e nenes GND -0.3Vto VCC +0.3V E

Storage Temperature RaNGE . . . ... cvututeit ittt et e ettt iieierenianins -650C to +1500C T

Maximum Package PoOWer DisSiPation .. .........uueieiueneiennenenineerateieieneeneerenenensienens 1 Watt
.. 150C/W (CERDIP Package)
.. 759C/W (CERDIP Package)

................ 1925 Gates
JUNCHON TEMPEIAtUIe ... ..ttt it ettt ettt et i e it e et e e i ias +1500C
Lead Temperatue (Soldering, TeN SECONAS) .. .. ...euuututiiininetiiiei it aiienaaans +2750C

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

stress only rating and operation of the device at these or any other conditions above those indic in the op section of this
specification is not implied.
Operating Conditions
Operating Voltage Range .. ... ...cutiten ittt ittt ittt et neenenenenn +4.5V to +5.5V
Operating Temperature Ranges:
HMoB508-0 . . .ttt ettt e e e e e, -400C to +850C
HM-B508-8 ... ...\ttt -550C to +1250C
»E
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6508-9 -40°C to +850C 28
TA = HM-6508-8 -550C to +1250C eg
SYMBOL l PARAMETER | MIN r MAX l UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 10 A 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHz, 10 =0, VI = VCC or GND
ICCDR Data Retention Supply Current - 10 pA VCC =2.0,10 =0, VI=VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
] Input Leakage Current -1.0 +1.0 pA VI=VCC orGND
10Z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
vOoL Output Low Voltage - 04 \' 10 =3.2mA
VOH Output High Voltage 24 - \ 10 =-0.4mA
Capacitance
SYMBOL PARAMETER l MAX | UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
CcO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent

CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.




Specifications HM-6508-8/HM-6508-9

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6508-9 -40°C to +850C
Ta = HM-6508-8 -550C to +1250C

SYMBOL PARAMETER | MIN l MAX I UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 250 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 250 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 160 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 160 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 160 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 250 - ns (Notes 1,4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - n$ (Notes 1, 4)
(8) TAVEL Address Setup Time 0 - ns (Notes 1,4)
(9) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(10) TDVWH Data Setup Time 110 - ns (Notes 1,4)
(11) TWHDX Data Hold Time o] - ns (Notes 1,4)
(12) TWLEH Chip Enable Write Pulse Setup Time 130 - ns (Notes 1, 4)
(13) TELWH Chip Enable Write Pulse Hold Time 130 - ns (Notes 1, 4)
(14) TWLWH | Write Enable Pulse Width 130 - ns (Notes 1, 4)
(15) TELEL Read or Write Cycle Time 350 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.




Specifications HM-6508-5

Absolute Maximum Ratings 8
BT T oL A e - 1= +7.0V 8
Input, Output or /O Voltage Applied . .. .....ouieit ittt eeeeenas GND -0.3Vto VCC +0.3V 1
Storage Temperature RANGe . . . ... .ov vttt ie it ia et it ai i aaeeaieanaeaeeanen -650C to +1500C E
Maximum Package Power Dissipation 1 Watt I
T 159C/W (CERDIP Package)
7 750°C/W (CERDIP Package)
GateCount..........ooovvviinininninn, 1925 Gates
JUNCHON TEMPEIALUIE ... ottt ettt ettt et e et e et et e e e s e e e it e e e et e e aeenannnen +1500C
Lead Temperatue (Soldering, TN SECONAS) . .. ...ouuttiiiiniiii ettt eeaiiieerananannn +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Range ... ......c.uintiiit ittt a i e a e e eans +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B508-5 . . .ottt ittt e e e e 0°C to +700C
D.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6508-5 0°C to +70°C v
I=x=]
==
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS (=] HEJ
ICCsB Standby Supply Current - 100 pA 10=0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E=1MHz,10 =0, VI = VCC or GND
ICCDR Data Retention Supply Current - 100 HA VCC =2.0,10=0,VI=VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
[} Input Leakage Current -1.0 +1.0 uA VI =VCC or GND
10z Output Leakage Current -1.0 +1.0 pA VO =VCCor GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VoL Output Low Voltage - 0.4 \" 10 =1.6mA
VOH Output High Voltage 24 - \ 10 =-0.2mA
Capacitance
SYMBOL PARAMETER I MAX I UNITS ] TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
coO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC =45V and 5.5V.




Specifications HM-6508-5

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6508-5 00C to +70°C

SYMBOL PARAMETER L MIN J MAX LUNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 310 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 200 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 200 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 200 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time 10 - ns (Notes 1, 4)
(9) TELAX Address Hold Time 70 - ns *(Notes 1, 4)
(10) TDVWH Data Setup Time 130 - ns (Notes 1, 4)
(11) TWHDX Data Hold Time (o] - ns (Notes 1, 4)
(12) TWLEH Chip Enable Write Pulse Setup Time 160 - ns. (Notes 1, 4)
(i 3) TELWH Chip Enable Write Pulse Hold Time 160 - ns (Notes 1, 4)
(14) TWLWH | Write Enable Pulse Width 160 - ns (Notes 1,4)
(15) TELEL Read or Write Cycle Time 450 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.




HM-6508

Read Cycle 3
(8) raveL lareLAXe (9) (8) vaver el wn
x BRI et ©
) TELEL: —=1(15) E
|e—— TEHEL L TEHE (7)
L — m——
T — N © J Ne— =
W ] HIGH
> OO ISOTIIIN,
TELQV (1)
- TeHaZ|=—(5) reLax—e](3) TEHQZ | (5)
o X _amonr
Tive 4 t $ ! t t ¢
REFERENCE | T I | T T |
1 ] 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE | E W A D Q FUNCTION wE
I=k=]
-1 H X X X z Memory Disabled 2
0 L H \ X z Cycle Begins, Addresses are Latched =
1 L H X X X Output Enabled
2 L H X X \ Output Valid
3 o H X X \ Read Accomplished
4 H X X X z Prepare for Next Cycle (Same as -1)
5 “ H \ X z Cycle Ends, Next Cycle Begins (Same as 0)

In the HM-6508 Read Cycle, the address information is enabled; however, the data is not valid until during time
latched into the on chip registers on the falling edge of (T = 2). W must remain high for the read cycle. After the
E (T = 0). Minimum address setup and hold time require- output data has been read, E may return high (T = 3). This
ments must be met. After the required hold time, the will disable the chip and force the output buffer to a high
addresses may change state without affecting device impedance state. After the required E high time (TEHEL) the
operation. During time (T = 1) the data output becomes RAM is ready for the next memory cycle (T = 4).

Write Cycle

(8) TaveL fatELAXS] (9) (8) raveL: \-;
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(7) (
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TELI (13)
D gzzzzzzzzzzz VALID DATA INPUT
. iGH 2 (10)Emvwn-——— gmuox(ﬂ)
Pt I bt i t
REFERENCE | | | | | |
-1 o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE | E W A D Q FUNCTION
-1 H X X X z Memory Disabled
o] hu X \ X z Cycle Begins, Addresses are Latched
1 L RS X X z Write Period Begins
2 L [~ ]| X Y z Data is Written
3 o H X X z Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 LS X \" X 4 Cycle Ends, Next Cycle Begins (Same as 0)




HM-6508

The write cycle is initiated by the falling edge of E which
latches the address information into the on chip fggisters.
The write portion of the cy_cle 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 terminated
by the first rising edge of either E or W. Data setup and hold
times must be referenced to the terminating signal.

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

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

If the E low time (TELEH) is greater than the w pulse
(TWLWH) plus an output enable time (TELQX), a combina-
tion read write cycle is executed. Data may be modified an
indefinite number of times during any write cycle (TELEH).
The data input and data output pins may be tied together for
use with a common I/O data bus structure. When using the
RAM in this method 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.
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1024 x 1 CMOSRAM T
Features Pinout
 HM-6100 Compatible TOP VIEW
® Low Standby POWer ........vveuerrnereneenareanennenns 50uW Max. st
© Low Operating POWer .........coevuvernernnennnns 20mW/MHz Max. E
® FastACCESS TIME ..uuuuuniieeirneeeenneneiiaannenans 180ns Max. Ao []
e Data Retention VOltage .........cevuierieennrrnnenneenns 2.0V Min. a1[]
® TTL Compatible In/Out A2[]
e High Output Drive - 2 TTL Loads a3 (]
¢ High Noise Immunity a4 []
e On Chip Address Register o]
e Two Chip Selects for Easy Array Expansion aNo (] o
¢ Three-State Outputs — g5
. R A-Address Input ~ W-Write Enable ==
* Wide Operating Temperature Ranges: E-Chip Enable  D-Data Input ow
P HM-6518-5 .....iiiiiiiiiniinrreenenrennnnannnn 00C to +700C S-Chip Select Q-Data Output
> HM-6518-9 .......cciiiiiiiiiiie i iiinanenrens ~-400C to +850C .
P HM-6518-8 .....cuvnnnrneninrnnananeannnns -550C to +1250C Logic Symbol
Description EW 5%
. L+VCCL ‘L
The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self- A0 —] 1
aligned silicon gate technology. Synchronous circuit design tecniques are Al
employed to achieve high performance and low power operation. A3 —] 0
A4 —
On chip latches are provided for address and data outputs allowing efficient i Lo
interfacing with mi(\:roprocessor systems. The data output buffers can be N
forced to a high impedance state for use in expanded memory arrays. A9 — -
The HM-6518 is a fully static RAM and may be maintained in any state for an ono
indefinite period of time. Data retention supply voltage and supply current are
guaranteed over temperature.
Functional Diagram
A5 Ol A
ad LATCHED ° GATED 32x32
:; ::&;215’:: DE(R:ggER 73z MATRIX
o A
A9 O— 5
G
l_.___l__ 32
N l
00— 1A con.usm)est::oom B caton |2 A @
$— AND DATAI/O T
%{ 5 s ALL LINES POSITIVE LOGIC — ACTIVE HIGH
w Q_C% N - THR:Euls;f—E:lé:;rEPTJST: ACTIVE
DATA LATCH:
E O—d\/ h‘.‘,f,".,";ﬂ Ic-xtf;::r;: OON-R?SING EDGE OF L
REGISTER ADDRESS REGISTERS AND DECODERS:
T LATCH ON FALLING EDGE OF £
s1 . l l l (L GATE ON FALLING EDGE OF E
_z :a::) o
s2 A0 A1 A2 A3 A4

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Specifications HM-6518-8/HM-6518-9

Absolute Maximum Ratings

.................................................................................. +7.0V

.............................................. GND -0.3V to VCC +0.3V

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

...................................... 1 Watt

180C/W (CERDIP Package)

Bja « e 750C/W (CERDIP Package)

Gate Count.....ovviiiiii i 1936 Gates

JUNCHON TEMPEIAtUIE . . ..ottt e e +1500C

Lead Temperature (Soldering, TeN SECONAS) . .. .. v vt ttnene et e eieneeeeienannrnenrenanaanens +2750C

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

stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Operating Conditions

Operating Voltage Range . ... ...vuiiiiiti ittt e n e ennas +4.5Vto +5.5V
Operating Temperature Ranges:
HM-6518-9 .. -400C to +85°C
HM-6518-8 -550C to +1250C
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6518-9 -400C to +850C
TA = HM-6518-8 -550C to +1250C
SYMBOL PARAMETER l MIN I MAX l UNITS l TEST CONDITIONS
ICCSB Standby Supply Current - 10 vA 10=0,VI=VCCor GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHz, 10 =0, VI = VCC or GND
ICCDR Data Retention Supply Current - 10 vA VCC =2.0,10=0,VI=VCCor GND
E=vce
VCCDR Data Retention Supply Voltage 2.0 - Vv
il Input Leakage Current -1.0 +1.0 uA VI=VCC or GND
10Z Output Leakage Current -1.0 +1.0 LA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0 | VCC+0.3 \"
VoL Output Low Voltage - 04 \" 10=32mA
VOH Output High Voltage 24 - \" 10 =-0.4mA
Capacitance
symeoL | PARAMETER | max | units | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent

CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.




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

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6518-9 -400C to +85°C g
TA = HM-6518-8 -550C to +1250C 0
1

SYMBOL PARAMETER I MIN | MAX | UNITS I TEST CONDITIONS %
(1) TELQV Chip Enable Access Time - 250 ns (Notes 1,4)
(2) TAVvQvV Address Access Time - 250 ns (Notes 1, 4)
(3) TSLQX Chip Select Output Enable Time 5 160 ns (Notes 2, 4)
(4 TWLQZ Write Enable Output Disable Time - 160 ns (Notes 2, 4)
(5) TSHQZ Chip Select Output Disable Time - 160 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 250 - ns (Notes 1,4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time [0] - ns (Notes 1, 4)
(9) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(10) TDVWH Data Setup Time 110 - ns (Notes 1, 4)

(11) TWHDX Data Hold Time (o] - ns (Notes 1, 4) 4 E
(12) TWLSH Chip Select Write Pulse Setup Time 130 - ns (Notes 1,4) 5 E
(13) TWLEH Chip Enable Write Pulse Setup Time 130 - ns (Notes 1, 4)
(14) TSLWH Chip Select Write Pulse Hold Time 130 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 130 - ns (Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 130 - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 350 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.




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

Absolute Maximum Ratings

LS TUT o7« 1Y - T T +7.0V
Input, Output or I/O Voltage Applied GND -0.3Vto VCC +0.3V
Storage Temperature RaNGE . . .. ..o vve vttt et i et i ient e aaeneieananenens -650C to +1500C
Maximum Package Power Dissipation ... ........oiiiriteiirii ettt it aii e aiaaieaaaaenaaean 1 Watt
180C/W (CERDIP Package)

750C/W (CERDIP Package)
................................................................................ 1936 Gates

.. +1500C
...................................................... +275°C

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

Operating Conditions

Operating Voltage Range . ... ....ouiiiiii it i et eeas +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B518B=0 ...\ttt ittt -400C to +85°C
HM=B5T18B =8 ...ttt ettt ettt s e e -550C to +1250C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6518B-9 -400C to +85°C

Ta = HM-6518B-8 -550C to +1250C

SYMBOL PARAMETER I MIN l MAX l UNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 10 uA 10 =0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHz, 10 =0, V= VCC or GND
ICCDR Data Retention Supply Current - 5 uA VCC=2.0,l10=0,VI=VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - Vv
1] Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
10z Output Leakage Current -1.0 +1.0 A VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 A
VIH Input High Voltage VCC-2.0 | VCC+0.3 \"
VoL Output Low Voltage - 04 Y 10 =3.2mA
VOH Output High Voltage 2.4 - Vv 10 =-0.4mA
Capacitance
SYMBOL PARAMETER I MAX L UNITS L TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
[¢]e] Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent

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

W N

. Tested at initial design and after major design changes.
. Typical derating 1.5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.




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

A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6518B-9 -400C to +850C 2
Ta = HM-6518B-8 -550C to +1250C 4
1
SYMBOIj PARAMETER l MIN I MAX I UNITS I TEST CONDITIONS %
(1) TELQV Chip Enable Access Time - 180 ns (Notes 1,4)
(2) TAVQV Address Access Time - 180 ns (Notes 1, 4)
(3) TSLQX Chip Select Output Enable Time 5 120 ns (Notes 2, 4)
(4)TWLQZ Write Enable Output Disable Time - 120 ns (Notes 2, 4)
(56) TSHQZ Chip Select Output Disable Time - 120 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 180 - ns (Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time (o] - ns (Notes 1,4)
(9) TELAX Address Hold Time 40 - ns (Notes 1, 4)
(10) TDVWH | Data Setup Time 80 - ns (Notes 1, 4) -
(11) TWHDX | Data Hold Time 0 - ns (Notes 1, 4) é §
(12) TWLSH Chip Select Write Pulse Setup Time 100 - ns (Notes 1, 4) ° g
(13) TWLEH Chip Enable Write Pulse Setup Time 100 - ns (Notes 1, 4)
(14) TSLWH Chip Select Write Pulse Hold Time 100 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 100 - ns (Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 100 - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 280 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.




Specifications HM-6518-5

Absolute Maximum Ratingé

SUPPIY VORAGE. . . o ottt e, +7.0V
Input, Output or I/O Voltage Applied ....... ..ottt GND -0.3Vto VCC +0.3V
Storage TemperatureRange ..............ccoovivunnns -659C to +150°C
Maximum Package Power Dissipation . ............uuitiiiiiiii ittt i e 1 Watt
BjC vrrree e 189C/W (CERDIP Package)
Bja - vrerein 750C/W (CERDIP Package)
GatE COUNT . . .ottt ittt e et e e e 1936 Gates
JUNCHON TEMPEIAIUIE . .« .o ettt e ettt ettt e et ettt et e et r e e aeaans ....+1500C
Lead Temperature (Soldering, TEN SECONAS) ... ... vu vttt it eiaa e +2750C

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

Operating Conditions

Operating VOAgE RANGE ... ...\ vt it tte et ettt e e e e e e e e e ie e e eaenaeenns +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B518=5 . .ttt ettt e e 00C to +70°C

D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6518-5 00C to +70°C

symeoL | PARAMETER [ min | max | unis | TEST CONDITIONS
ICCSB Standby Supply Current - 100 pA 10 =0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E = 1MHz, 10 =0, V= VCC or GND
ICCDR Data Retention Supply Current - 100 pA VCC=2.0,I0=0,VI=VCCorGND
E=VCC
VCCDR Data Retention Supply Voltage 20 - Vv
I Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
102 Output Leakage Current -1.0 +1.0 uA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage VCC-2.0 | VCC+0.3 v
VOL Output Low Voltage - 0.4 Vv 10 =1.6mA
VOH Output High Voltage 24 - v 10 =-0.2mA
Capacitance
SYMBOL PARAMETER | max | unirs | TEST CONDITIONS
Ci Input Capacitance (Note 2) 6 pF VI =VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

1.

N

Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL=
. Tested at initial design and after major design changes.
. Typical derating 1.5mA/MHz increase in ICCOP.

. VCC = 4.5V and 5.5V.

50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
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Specifications HM-6518-5

A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6518-5 0°C to +70°C E
symeoL | PARAMETER [ min | max | unis | TEST CONDITIONS g
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4) I
(2) TAVQV Address Access Time - 310 ns (Notes 1,4)
(3) TSLQX Chip Select Output Enable Time 5 200 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 200 ns (Notes 2, 4)
(5) TSHQZ Chip Select Output Disable Time - 200 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time 10 - ns (Notes 1, 4)
(9) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(10) TDVWH Data Setup Time 130 - ns (Notes 1, 4)
(11) TWHDX Data Hold Time 0 - ns (Notes 1, 4)
(12) TWLSH Chip Select Write Pulse Setup Time 160 - ns (Notes 1,4) § E
(13) TWLEH Chip Enable Write Pulse Setup Time 160 - ns (Notes 1, 4) e "'E"
(14) TSLWH Chip Select Write Pulse Hold Time 160 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 160 - ns (Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 160 - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 450 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.




HM-6518

Read Cycle
R RER R IRRRAIAAE K KKRRRRX
TELQV
n
TsHazZ 5) TsLax (5) TSHQZ
8 o s
&
TIME { f ’ ' l ’ f
REFERENCE T T T T T 1 T
- o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE [E §T W A D Q FUNCTION
-1 H H X X X z Memory Disabled
0 -\_ X H Vv X z Cycle Begins, Addresses are Latched
1 L L H X X X Output Enabled
2 L L H X X v Output Valid
3 . T L S v Output Latched
4 H H X X X z Device Disabled, Prepare for Next Cycle (Same as -1)
5 X H \ X z Cycle Ends, Next Cycle Begins (Same as 0)
NOTE: 1. Device selected only if both ST and S2 are low, and deselected if either ST or S2 are high

In the HM-6518 read cycle the address information is
latched into the on chip registers on the falling edge of
E (T = 0). Minimum address setup and hold time require-
ments must be met. After the required hold time the
addresses may change state without affecting device oper-
ation. In order for the output to be read S1, 82 and E must

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

Write Cycle

(8)
TAVEL
IR

KRB R RARRRIEEE

TELEL:

TEHEL
E } U]

TEL|

6)

(13)

TWLI

(15) TELY 7
W AN M\ N 7NN

(10}

S LRRKIRRAIRAK

zz Z * VALID DATA

(1)

AR EEEIRRI

—]

TSLWH

12) |
e e AN
} b 4 {
T T I T I
1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE | E ST W A D Q FUNCTION
-1 H X X X X z Memory Disabled
0 R X v X z Cycle Begins, Addresses are Latched
1 L L L X \ z Write Mode has Begun
2 L L X v z Data is Written
3 A x| x| x| x z Write Completed
4 H X X X X V4 Prepare for Next Cycle (Same as -1)
5 X X X 1V X z Cycle Ends, Next Cycle Begins (Same as 0)
NOTE: 1. Device selected only if both §1 and S2 are low, and deselected if either S1 or S2 are high.
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HM-6518

The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
The write portion of the cycle is defined as E, W, 81 and §2
being low simultaneously. W may go low anytime during the
cycle provided that the write enable pulse setup time
(TWLEH) is met. The write portion of the cycle is terminated
by the first rising edge of either E, W, S1 or S2. Data setup
and hold times must be referenced to the terminating signal.

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

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

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

HM-6551

256 x 4 CMOS RAM

Features

Low StandbyPower.........cociiiiiiiinrnnnnnecaenns 50uW Max.
Low OperatingPower .........c.c.cevieeinnnnnss 20mW/MHz Max.
Fast AccessS Time ......covvvvnernnnnnnnnrannnnnenane 220ns Max.
Data RetentionVoltage ..........coviieirniniinnrennnnss 2.0V Min.
TTL Compatible In/Out

High Output Drive - 1 TTL Load

Internal Latched Chip Select

High Noise Immunity

On Chip Address Registers

Latched Outputs

Three-State Outputs

Wide Operating Temperature Ranges:

P HM-6551-5 .....coiiiinirnnnrnncenernnnenansanes 00C to +700C
> HM-6551-9 ......ccviinrirnnrnnsnrnnnnsnnnnes -400C to +850C

> HM-6551-8 ....cvvvriiiierriniiinnnnnnnnnns -550C to +1250C
Description

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

® © 0 0 0 0 0 0 0 0 o o

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

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

Pinout
TOP VIEW

A-Address Input  W-Write Enable
E-Chip Enable D-Data Input
S-Chip Select Q-Data Output

Logic Symbol

vee W

m|

A0 — l }— DO
A1— — a0
A2— — D1
A3— Q1
As— }— D2
As— —aQ2
A6 — —D3
A7 — — a3

8l—qo
IH
8=

[n]
F4]
o

Functional Diagram

A0 A

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

A7 O— 5

I 27

ALL LINES POSITIVE LOGIC - ACTIVE HIGH
THREE STATE BUFFERS:

A HIGH - QUTPUT ACTIVE
DATA LATCHES:

LHIGH=Q=D

QLATCHES ON FALLING EDGE OF L

D0 O—
A - GATED

COLUMN

D1
A AND DATA
INPUT/OUTPUT

DATA
OUTPUT
LATCHES

2| j—o
- o=
) EA

A A

LATCHED
ADDRESS
REGISTER

i

A2 A3 A4

SELECT LATCH:
LLowW=Q=D
Q LATCHES ON RISING EDGE OF L
ADDRESS LATCHES AND GATED DECODERS:
LATCH ON FALLING EDGE OF E
GATE ON FALLING EDGE OF E

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Specifications HM-6551B-8/HM-6551B-9

-
Absolute Maximum Ratings 3
SUPPIY VORBGE. . . . e eetee ettt ettt e e e et e et e e et et e et e e e e e e e e +7.0V '-?
Input, Output or 1/0 Voltage Applied GND -0.3Vto VCC +0.3V E
Storage TemMpPerature RANGE .. .. ... vv ettt ettt ettt a e eetaenesineneneaes -65°C to +1500C T
Maximum Package Power Dissipation ... ........ ... .o i 1 Watt
DI < 159C/W (CERDIP Package)
O oo 60°C/W (CERDIP Package)
GatE COUNE . . ottt ittt ettt e ... 1930 Gates
I8 T0 3 Yol (1o T =T 1T T=Y = - +1500C

Lead Temperature (Soldering, TeN SECONAS) . . ..« .t vttt ia ittt en e eaeaes +2750C

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

Operating Conditions

Operating Voltage Range . ........ouiniiii ittt +4.5Vto +5.5V
Operating Temperature Ranges:
L LY o T = e -400C to +85°C
HM-B551B=8. . .. ittt i e e e i e -550C to +125°C

D.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6551B-9 -400C to +850C 38 g
Tp = HM-6551B-8 -550C to +1259C 3 §
symeoL | PARAMETER [ mn | wmax | units | TEST CONDITIONS
ICCSB Standby Supply Current - 10 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E_= 1MHz, 10 =0, VI=VCC or GND,
W= GND
ICCDR Data Retention Supply Current - 10 uA VCC=2.0,10=0,VI=VCCor GND,
E= VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1] Input Leakage Current -1.0 +1.0 A VI=VCC or GND
10z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
viL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VoL Output Low Voltage - 0.4 \ 10 =1.6mA
VOH Output High Voltage 24 - Vv 10 =-0.4mA
Capacitance
SYMBOL PARAMETER ‘ MAX [ UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.

N
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Specifications HM-65518B-8/HM-6551B-9

A.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6551B-9 -40°C to +85°C
Ta = HM-6551B-8 -550C to +1250C

SYMBOL PARAMETER [ wn | max | unrs | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 220 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1, 4)
(3) TS1LQX Chip Select 1 Output Enable Time 5 130 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 130 ns (Notes 2, 4)
(5) TSTHQZ Chip Select 1 Output Disable Time - 130 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 220 - ns (Notes 1,4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time (o] - ns (Notes 1,4)
(9) TS2LEL Chip Select 2 Setup Time 0 - ns (Notes 1, 4)
(10) TELAX Address Hold Time 40 - ns (Notes 1, 4)
(11) TELS2X | Chip Select 2 Hold Time 40 - ns (Notes 1, 4)
(12) TDVWH Data Setup Time 100 - ns (Notes 1, 4)
(13) TWHDX Data Hold Time ] - ns (Notes 1, 4)
(14) TWLS1H | Chip Select 1 Write Pulse Setup Time 120 - ns (Notes 1, 4)
(15) TWLEH Chip Enable Write Pulse Setup Time 120 - ns (Notes 1, 4)
(16) TSTLWH | Chip Select 1 Write Pulse Hold Time 120 - ns (Notes 1,4)
(17) TELWH Chip Enable Write Pulse Hold Time 120 - ns (Notes 1, 4)
(18) TWLWH | Write Enable Pulse Width 120 - ns (Notes 1,4)
(19) TELEL Read or Write Cycle Time 320 - ns (Notes 1, 4}

NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivatent

CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6551-8/HM-65517-9

-
Absolute Maximum Ratings 3
BT o) A o] = 1= +7.0V ‘?
Input, Output or I/O Voltage Applied . ...t e GND -0.3Vto VCC +0.3V E
Storage TemMpPerature RANGE . . .. . .. e ettt ettt e et e e e et -650C to +150°C T
Maximum Package Power Dissipation ... 1 Watt
G« et e 159C/W (CERDIP Package)
ey 60°C/W (CERDIP Package)
GateCount.............. 1930 Gates
BN T Yo oY =401 o =T - 0 (- P +1500C
Lead Temperature (Soldering, TEN SECONAS) . . .. ..ttt e e e e e i iieaaenes +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Range . ... ...ttt e i et +4.5V to +5.5V
Operating Temperature Ranges:
HM=B551-0 . ottt e -400C to +850C
HM=B55T=8 . . ittt ettt et ettt e e e e -550C to +1250C
>
- g - 3
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6551-9 -400C to +85°C § g
Ta = HM-6551-8 -550C to +1250C ou
SYMBOL l PARAMETER MIN MAX UNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 10 A iO =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E_: 1MHz,10 =0, VI=VCC or GND,
W= GND
ICCDR Data Retention Supply Current - 10 HA VCC=2.0,10=0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - v
i Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
10z Output Leakage Current -1.0 +1.0 uA VO =VCC or GND
VIL Input Low Voltage -0.3 08 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 0.4 \Y 10 = 1.6mA
VOH Output High Voltage 2.4 - \Y 10 =-0.4mA
Capacitance
SYMBOL PARAMETER | max | uwirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input puise levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent

CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6551-8/HM-6551-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6551-9 -400C to +850C
Ta = HM-6551-8 -550C to +1250C

SYMBOL PARAMETER [ v | wmax | unirs | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 300 ns (Notes 1, 4)
(3) TS1LQX Chip Select 1 Output Enable Time 5 150 ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 150 ns (Notes 2, 4)
(5) TS1HQZ Chip Select 1 Output Disable Time - 150 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(9) TS2LEL Chip Select 2 Setup Time (o] - ns (Notes 1,4)
(10) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(11) TELS2X | Chip Select 2 Hold Time 50 - ns (Notes 1, 4)
(12) TDVWH Data Setup Time 150 - ns (Notes 1,4)
(13) TWHDX | Data Hold Time ’ [o] - ns (Notes 1, 4)
(14) TWLS1H | Chip Select 1 Write Pulse Setup Time 180 - ns (Notes 1, 4)
(15) TWLEH Chip Enable Write Pulse Setup Time 180 - ns (Notes 1, 4)
(16) TS1LWH | Chip Select 1 Write Pulse Hold Time 180 - ns (Notes 1, 4)
(17) TELWH Chip Enable Write Pulse Hold Time 180 - ns (Notes 1, 4)
(18) TWLWH | Write Enable Pulse Width 180 - ns (Notes 1,4)
(19) TELEL Read or Write Cycle Time 400 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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Specifications HM-6551-5

-
Absolute Maximum Ratings ul-‘;
L0 oLV - I +7.0V ‘?

Input, Output or I/0O Voltage Applied ................... GND -0.3Vto VCC +0.3V E

Storage TempPerature RANGE . . .. ..o vu e vt ettt ettt ettt et e e seeaeniettseraeesrnaens -650C to +150°C T

Maximum Package Power Dissipation ...........oueinuiiiiiiiiiiiiiiiiieit ittt 1 Watt

TS 150C/W (CERDIP Package)

[ 60°C/W (CERDIP Package)
GateCount................ 1930 Gates
JUNCHION TOMPEIAIUI . . . v ettt et e ettt et e e e e e s e neee et anaaaenenreneas ...+150°C
Lead Temperature (Soldering, TN SECONAS) ...« .vvviiiietiin i iii ittt aeneas +2750C

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

Operating Conditions

OperatingVoltage Range ...........ovvviiiiiiineiinnennns e +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B551 =5 . e 00C to +70°C
D.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6551-5 09C to +70°C v E
symeoL | PARAMETER | mn | max | units | TEST CONDITIONS % E
ICCSB Standby Supply Current - 100 pA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E_= 1MHz, 10 =0, VI=VCC or GND,
W= GND .
ICCDR Data Retention Supply Current - 100 A VCC=2.0,10=0,VI= VCC or GND,
E=VvCC
VCCDR Data Retention Supply Voltage 20 - Vv
1] Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
10Z Outbut Leakage Current -1.0 +1.0 uA VO =VCC or GND
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 \ 10 = 1.6mA
VOH Output High Voltage 24 - \ 10 =-0.2mA
Capacitance
SYMBOL PARAMETER l MAX I UNITS l TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI =VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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Specifications HM-6557-5

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6551-5 00C to +70°C

SYMBOL PARAMETER I MIN I MAX I UNITS 1 TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 350 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 360 ns (Notes 1, 4)
(3) TS1LQX Chip Select 1 Output Enable Time 5 180 ns ~ (Notes 2,4)
(4) TWLQZ Write Enable Output Disable Time - 180 ns (Notes 2, 4)
(5) TSTHQZ Chip Select 1 Output Disable Time - 180 ns (Notes 2, 4)
(6) TELEH Chip Enable Pulse Negative Width 350 - ns (Notes 1, 4)
(7) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
(8) TAVEL Address Setup Time 10 - ns (Notes 1, 4)
(9) TS2LEL Chip Select 2 Setup Time 10 - ns (Notes 1, 4)
(10) TELAX Address Hold Time 70 - ns (Notes 1, 4)
(11) TELS2X | Chip Select 2 Hold Time 70 - ns (Notes 1, 4)
(12) TDVWH Data Setup Time 170 - ns (Notes 1, 4)
(13) TWHDX | DataHold Time (] - ns (Notes 1, 4)
(14) TWLS1H | Chip Select 1 Write Pulse Setup Time 210 - ns (Notes 1, 4)
(15) TWLEH Chip Enable Writg Pulse Setup Time 210 - ns (Notes 1, 4)
(16) TS1LWH | Chip Select 1 Write Pulse Hold Time 210 - ns (Notes 1, 4)
(17) TELWH Chip Enable Write Pulse Hold Time 210 - ns (Notes 1, 4)
(18) TWLWH | Write Enable Pulse Width 210 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 500 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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-
Read Cycle 3
18) ‘?
TAVEL —a={
ke =
0 "gl o I
TEHEL e | TEHEL m
= F ™ B
€ oy ) D
TS2LEL ~m=f TS2LEL ~==f [
= an
7 TRRRXRRIT
0 KX RXKRXXXA
[——TELav—=(1]
(2} fe———Tavav———=]
a VALID OUTPUT
) Tsu.oxa i§8 3 I rsivaz 5)
b - T 1
w HIGH
e 4 4 | 4 4 (|
REFERENCE 1 T I I 1 T T
-1 [ 1 2 3 a 5 >
w
I=%=}
TRUTH TABLE ==
o W
=
TIME INPUTS OUTPUTS
REFERENCE |E §1 §2 W A D FUNCTION
-1 H H X X X X z Memory Disabled
[o] _\_ X L H \ X z Addresses and S2 are Latched, Cycle Begins
1 L L X H X X X Output Enabled But Undefined
2 L L X H X X \ Data Output Valid _
3 f L X H X X \ Outputs Latched, Valid Data, S2 Unlatches
4 H H X X X X z Prepare for Next Cycle (Same as -1)
5 _\_ X L H Vv X z Cycle Ends, Next Cycle Begins (Same as 0)

The HM-6551 Read Cycle is initiated by the falling edge of  The HM-6551 has output data latches that are controlled by
E. This signal latches the input address word and S2 intoon  E. On the rising edge of E the present data is latched and re-
chip registers providing the minimum setup and hold times mains in that state until E falls. Also on the rising edge of E
are met. After the required hold time, these inputs may 52 unlatches and controls the outputs along with §1. Either
change state without affecting device operation. S2 acts as  or both Siors2 may be used to force the output buffers
a high order address and simplifies decoding. For the out- into a high impedance state.

put to be read, E, S1 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).

Write Cycle

(8)
TAVEL.

KRR
‘19] TELEL

/] 0
TEHEL. 'rsllé;“ TEHEL m
T /l N . 9) —

VALID JKESRRRIRXR

DATA VALID

TWLEH [15) ——
w m\\{%\ "
(16) 1'suwulwl
§ LLLLLL LN IL] j@l AN
TIME 4 4 4 4 4 4 i
REFERENCE T T T 7T 1 T
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TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE ([ E §1 §2 W A D Q FUNCTION
-1 H H X X X X 4 Memory Disabled _
0 '\ X L X Vv X 4 Cycle Begins, Addresses and S2 are Latched
1 oL ox e x| x z Write Period Begins
2 Ll Ll x| A x|V z Data in is Written
3 S x| xR [ x| x z Write is Completed
4 H H X X X X 4 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 By positioning the write pulse at different times within the E

addresses and S2 into on chip registers. §2 must be
latched in the low state to enable the device. The write
portion of the cycle is defined as E, W, S1 being low and S§2
being latched simultaneously. The W line may go low at any
time during the cycle providing that the write pulse setup
times (TWLEH and TWLS1H) are met. The write portion of
the cycle is terminated on the first rising edge of either E, W,
or S1.

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

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

The HM-6551 may be used on a common 1/O bus structure
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 im-
pedance state. One output disable time delay (TWLQZ)
must be allowed before applying input data to the bus.
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256 x 4 CMOS RAM

Features Pinout

¢ HM-6100 Compatible TOP VIEW

o LowStandbyPower............ciiiiiiiiiinaniiiea 50uW Max.

e LowOperatingPower .............c.ccveivennnnn. 20mW/MHz Max.

® FastAccessSTime ......ovvvieiiniininnnnnnnnnnnnnns 220ns Max.

* DataRetentionVoltage...............cocvviiniinnnnnn.n 2.0V Min.

e TTL Compatible In/Out

¢ High Output Drive - 1 TTL Loads
® On Chip Address Registers

¢ Common Data In/Out

* Three-State Outputs

* Easy Microprocessor Interfacing =

¢ Wide Operating Temperature Ranges: A-Address nput  W-Write Enable 22
> HM-6561-5 .......c.oviiiiiiiiiiiiiiinn i 00C to +700C E-Chip Enable DQ-Data In/Out °=
> HM-6561-9 .........cciciiiiiiiiiniinnnnnnns -400C to +859C S-Chip Select
> HM-6561-8 .......cciiiiiiirnnnrnnnnnnenas -550C to +1250C -

Description Logic Symbol

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

aligned silicon gate technology. Synchronous circuit design techniques i

<

o—
o—=!
Po—a|
p—al

are employed to achieve high performance and low power operation. A0—]

On chip latches are provided for address and data outputs allowing effi- 2;: -oao
cient interfacing with microprocessor systems. The data output buffers can :j: I~ 382'
be forced to a high impedance state for use in expanded memory arrays. As—] Fooa
The data inputs and outputs are multiplexed internally for common 1/0 bus ‘;j

compatibility.

The HM-6561 is a fully static RAM and may be maintained in any state for = one

an indefinite period of time. Data retention supply voltage and supply cur-
rent are guaranteed over temperature.

Functional Diagram 200——— LA
MO———— Latche0 5 GATED 32x32
0 neciren oecooen 2 watarx
A8 O———]| A,
A7TO——q s
—t thg
s As Az As
A S |
1
a0 LATCH
A L

GATED
coLuMN

ALL LINES POSITIVE LOGIC - ACTIVE HIGH

|

o
DECODER
THREE STATE BUFFERS: ool LATCH
A HIGH —=QUTPUT ACTIVE

AND
DATA IN/OUT
A
DATA LATCHES; I ;j
LHIGH-=0Q=D paz Q——.I— e |
Q LATCHES ON FALLING EDGE OF L. A a T
j‘

ADDRESS LATCHES AND GATED DECODERS.
° T
LATCH
a T 3 3
A A

LATCHED
ADDRESS
REGISTER

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

S,
=/
|-

A2 A3 A¢

1 L
=D

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

Absolute Maximum Ratings

BT ] o] Y o] c=Te 1= +7.0V
Input, Output or I/O Voltage Applied .... . GND -0.3Vto VCC +0.3V

Storage TeMpPerature RANGE . . . .. v o ettt ettt et e et et e e e -650C to +1500C
Maximum Package Power Dissipation .. ...........ouitinintin i 1 Watt
ejc ......................................................................... 180C/W (CERDIP Package)
L T 749C/W (CERDIP Package)
Gate Count 1944 Gates
JUNCHON TEMPEIatUre . . . ..ottt e e e e et e et et et +1500C
Lead Temperature (Soldering, Ten SECONAS) . ... ..ottt ittt e it e e aianeenaaneans +2750C

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

Operating Conditions

Operating Voltage Range . .......ouiitiiii i e et +4.5Vto +5.5V
Operating Temperature Ranges:
HM-B56T B0 . .. e e -40°C to +85°C
HM=B56TB=8. . . .ottt ettt ettt ettt e -550C to +1250C

D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6561B-9 -400C to +850C

Ta = HM-6561B-8 -550C to +1250C

SYMBOL 1 PARAMETER MIN MAX WNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 10 uA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA E: 1MHz,10 =0, VI=VCC or GND,
W =GND
ICCDR Data Retention Supply Current - 10 pA VCC =2.0,I0=0,VI=VCCorGND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
Il Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
{074 Input/Output Leakage Current -1.0 +1.0 uA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 04 \ 10 =1.6mA
VOH Output High Voltage 24 - Vv 10 =-0.4mA
Capacitance
symeoL | PARAMETER | max | unirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Cio Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL=

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

2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC =45V and 5.5V.
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Specifications HM-6561B-8/HM-6561B-9

-
A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6561B-9 -400C to +850C $
T = HM-6561B-8 -550C to +1250C ©
SYMBOL T PARAMETER | MIN | MAX I UNITS I TEST CONDITIONS E
(1) TELQV Chip Enable Access Time - 220 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1, 4)
(3) TSLQX Chip Select Output Enable Time 5 120 ns (Notes 2, 4)
(4) TSHQZ Chip Select Output Disable Time - 120 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 220 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time [o] - ns (Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1, 4)
(9) TDVWH Data Setup Time 100 - ns (Notes 1, 4)
(10) TWHDX Data Hold Time o] - ns (Notes 1, 4)
(11) TWLDV Write Data Delay Time 20 - ns (Notes 1, 4) 3 %
(12) TWLSH Chip Select Write Pulse Setup Time 120 - ns (Notes 1, 4) E E
(13) TWLEH Chip Enable Write Pulse Setup Time 120 - ns (Notes 1,4)
(14) TSLWH Chip Select Write Pulse Hold Time 120 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 120 - ns (Notes 1,4)
(16) TWLWH Write Enable Pulse Width 120 - ns - (Notes 1, 4)
(17) TWLSL Early Output High Z Time o] - ns (Notes 1, 4)
(18) TSHWH Late Output High Z Time 0 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 320 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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Specifications HM-6561-8/HM-6561-9

Absolute Maximum Ratings

BT o] o1 VYo - T 1 Y +7.0V
Input, Output or I/O Voltage Applied ....... . GND -0.3V to VCC +0.3V
Storage Temperature RaNGE . .. ..o v e ittt ettt e et -659C to +150°C
Maximum Package Power Dissipation ............ciiuiiiiiitii ittt 1 Watt
G« e et 180C/W (CERDIP Package)
eja ........... 749C/W (CERDIP Package)
Gate Count 1944 Gates
BT Te2 (1o T4 T [T 0T o =T - L = +1500C
Lead Temperature (Soldering, TEN SECONAS) . . . ...t uvut ittt it e i i e nearaaraas +2750C
CAUTION:  Stresses above those listed in the “Absolute Maxil Ratings” may cause px d to the device. This is a

stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Operating Conditions

Operating Voltage Range . ........ouiuiiti ittt et a i eaas +4.5Vto +5.5V
Operating Temperature Ranges:
HM-=B561-0 . ..o e e ~-400C to +850C
HM=B561-8 ...\ttt e i s -550C to +1250C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6561-9 -40°C to +850C

TA = HM-6561-8 -559C to +1250C

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 10 uA 10 =0, VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 4 mA _E_= 1MHz, 10 =0, Vi=VCC or GND,
W =GND
ICCDR Data Retention Supply Current - 10 vA VCC=2.0,l0=0,Vi=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \Y
1l Input Leakage Current -1.0 +1.0 vA VI =VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 A VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \ .
VoL Output Low Voltage ~ 0.4 \ 10 =1.6mA
VOH Output High Voltage 24 - Vv 10 =-0.4mA
Capacitance
SYMBOL PARAMETER l MAX | UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI =VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES: :

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL=

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

2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6561-8/HM-6561-9

-
A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6561-9 -400C to +850C u‘p;
Ta = HM-6561-8 -559C to +1250C '?
SYMBOL PARAMETER | MIN I MAX l UNITS | TEST CONDITIONS E
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 300 ns (Notes 1, 4)
(3) TSLQX Chip Select Output Enable Time 5 150 ns (Notes 2,4)
(4) TSHQZ Chip Select Output Disable Time - 150 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time (o] - ns (Notes 1,4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TDVWH Data Setup Time 150 - ns (Notes 1,4)
(10) TWHDX | DataHold Time 0 - ns (Notes 1, 4)
(11) TWLDV | Write Data Delay Time 30 - ns (Notes 1,4) ] g
(12) TWLSH Chip Select Write Pulse Setup Time 180 - ns (Notes 1, 4) E E
(13) TWLEH Chip Enable Write Pulse Setup Time 180 - ns (Notes 1, 4)
(14) TSLWH Chip Select Write Pulse Hold Time 180 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 180 - ns (Notes 1, 4)
(16) TWLWH | Write Enable Pulse Width 180 - ns (Notes 1, 4)
(17) TWLSL ) Early Output High Z Time o] - ns (Notes 1,4)
(18) TSHWH | Late Output High Z Time 0 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 400 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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Specifications HM-6561-5

Absolute Maximum Ratings

SupplyVoltage. ..........covvveieiiiiiiiniienen, et e e +7.0V
Input, Output or 1/0 Voltage Applied . .........ooviviiieviinennnennn .... GND -0.3Vto VCC +0.3V

Storage TemperatureRange ................... e e e, -659C to +1500C
Maximum Package POWer DiSSiDation .. ..........uvieeremn oot e et 1 Watt
LT .. 189C/W (CERDIP Package)
012 - vt P 740C/W (CERDIP Package)
[T o T PPN 1944 Gates
JUNCHION TEMPEIATUIE . . . . . oottt ettt e e e et et et e e e et et ettt e e et e e enaenanns +1500C
Lead Temperature (Soldering, TEN SECONTS) . . . ... vt vrtttitt e ee et tiaaa et eninenenanas +2750C

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

Operating Conditions

Operating Voltage Range . .......vutiuitie it it ittt et e i e aaeean +4.5Vto +5.5V
Operating Temperature Ranges:
HMoB8BT =5 .ottt et e s 0°C to +70°C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6561-5 09C to +70°C

SYMBOL PARAMETER I MIN J MAX [ UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 100 uA 10=0,VI=VCCorGND
ICCOP Operating Supply Current (Note 3) - 4 mA E_= 1MHz,10 =0, VI =VCC or GND,
W =GND
ICCDR Data Retention Supply Current - 100 A VCC =2.0,10 =0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 20 - v
[ Input Leakage Current -1.0 +1.0 pA Vi=VCC or GND
110z Input/Output Leakage Current -1.0 +1.0 uA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VoL Output Low Voltage - 04 \ 10 =1.6mA
VOH Output High Voltage 2.4 - \% 10 =-0.2mA
Capacitance
SYMBOL ‘ PARAMETER | MAX l UNITS | TEST CONDITIONS
Cl Input Capacitance (Note 2) 6 pF VI=VCC or GND, f = 1MHz
Cilo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL=

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

2. Tested at initial design and after major design changes.
3. Typical derating 1.5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6561-5

-
A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6561-5 -400C to +850C 8
o
SYMBOL r PARAMETER ! MIN [ MAX ‘ UNITS T TEST CONDITIONS E'
(1) TELQV Chip Enable Access Time - 350 ns (Notes 1, 4) I
(2) TAVQV Address Access Time - 360 ns (Notes 1, 4)
(3) TSLaxX Chip Select Output Enable Time 5 180 ns (Notes 2, 4)
(4) TSHQZ Chip Select Output Disable Time - 180 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 350 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 10 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 70 - ns (Notes 1, 4)
(9) TDVWH Data Setup Time 170 - ns (Notes 1, 4)
(10) TWHDX Data Hold Time 0 - ns (Notes 1, 4)
(11) TWLDV Write Data Delay Time 40 - ns (Notes 1, 4)
(12) TWLSH Chip Select Write Pulse Setup Time 210 - ns (Notes 1, 4) é §
(13) TWLEH Chip Enable Write Pulse Setup Time 210 - ns (Notes 1, 4) bd E’
(14) TSLWH Chip Select Write Pulse Hold Time 210 - ns (Notes 1, 4)
(15) TELWH Chip Enable Write Pulse Hold Time 210 - ns (Notes 1,4)
(16) TWLWH | Write Enable Pulse Width 210 - ns (Notes 1, 4)
(17) TWLSL Early Output High Z Time o] - ns (Notes 1, 4)
(18) TSHWH | Late Output High Z Time 0 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 500 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC = 4.5V and 5.5V.
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Read Cycle
(7) vaveL bee TELAX .
A eleese Gl
TELEL (19)
Téggl. EH et TEHEL ——a]
. N ) ,{’ ® N
- HIGH
pe———— TELQV"
2] I>ATAJ LU T VALID DATA LATCHED fsu-—
4
TsHaz je—(4) Ti(lac)lx (4)j TSHAZ
ne SN | ] N
Tive [ ) ! ‘o
REFERENCE T T T T 1 T 1
1 o 1 2 3 4 1]
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE |E S1 W A DQ FUNCTION
-1 H H X X z Memory Disabled
0 . X H \ z Cycle Begins, Addresses are Latched
1 L L H X X Output Enabled
2 L L H X v Output Valid
3 o L H X \ Output Latched
4 H H X X z Device Disabled, Prepare for Next Cycle (Same as ~1)
5 s X H \ z Cycle Ends, Next Cycle Begins (Same as 0)

NOTES: 1. Device selected only if both S1 and 52

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 _af[e_cting device operation. In order to
read the output data E, S1 and S2 must be low and W must

are low, and deselected if either S1or32are high.

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 impedance state.

Write Cycle

(7) TaveL.

(7)Taver e TELAX (8)
A VLD JERIEIRARKIIIIIIIIENK [next

TELEL:

(19)
TELEH TEHEL %
(5) G

TWLEH

(15) TELY
™y
(11) TDYWH ——ar
|- TWLDV- (9)
ba VALID DATA
T(V%LSI. - 'r(sv ) ]
™

(12)

TIME 4 ’ ’
REFERENCE _: T }'
TRUTH TABLE
TIME INPUTS
REFERENCE | E 81 W A DQ FUNCTION

-1 H H X X X Memory Disabled

(o] G X X Vv X Cycle Begins, Addresses are Latched
1 L L L X X Write Period Begins

2 L L o X Vv Data In is Written

3 o X H X X Write is Completed

4 H H X X X Prepare for Next Cycle (Same as -1)
5 RS X X \' X Cycle Ends, Next Cycle Begins (Same as 0)

NOTES: 1. Device selected only if both S1 and 52

are low, and deselected if either S1 or S2 are high.
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HM-6561

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

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

Case 1: Both S1 and S2 Fall Before W Falls.

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

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

If one or both selects are high until W falls, the outputs are
guaranteed not to enable at the beginning of the cycle. This

eliminates the concern for data bus conflicts and simpilifies
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
CASE1 | BothSiandS2=Low | TWLQZ | TWLWH
Before W = Low TWLDV TWLSL
TDVWH TSHWH
CASE 2 —V_z = Low Before Both TWLWH TWLQZ
S1and S2 = Low TDVWH TWLDV
TWLSL
TSHWH

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

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

HM-6504

4096 x 1 CMOS RAM

Features

e LowPowerStandby..........c.coiiiiiiiiiiiiiiniena, 125uW Max.
e LowPowerOperation ...........cveeviiinnnnnnn 35mW/MHz Max.
e Extremely Low Speed-Power Product

e DataRetention...........coviiiiiiiiriiiiiinnnien @ 2.0V Min.

TTL Compatible Input/Output

Three-State Output

Standard JEDEC Pinout

FastAccessTime ........cccviiieriininnrnnnens 120/200ns Max.
* Wide Operating Temperature Ranges:

P HM-6504-9.......ccvviinenrnncrnarnnrannsnns -400C to +850C
> HM-6504-8.......000viivnnmernrrnnrnnnransn ~-550Cto +1250C
18 Pin Package for High Density

On-Chip Address Register

Gated Inputs—No Pull Up or Pull Down Resistors Required

Description

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

On chip latches are provided for addresses, data input and data output
allowing efficient interfacing with microprocessor systems. The data output
can be forced to a high impedance state for use in expanded memory ar-
rays.

Gated inputs allow lower operating current and also eliminates the need for
pull-up or pull-down resistors. The HM-6504 is a fully static RAM and may
be maintained in any state for an indefinite period of time.

Pinouts
TOP VIEW

vce
17 ] A6

16[] A7
15[] A8
14[] A9

-
-
©

a0
12[] A11
1[]b
100 E

© 0 N O o b W N
-
w

LCcC
TOP VIEW

A1 A0 VCC A6

PIN NAMES

A — Address Input D — Data Input

Data retention supply voltage and supply current are guaranteed over tem- E — Chip Enable  Q — Data Output
perature. W — Write Enable
Functional Diagram
LsB :?, R

A6

A0 1 LATCHED 6 GATED 64 x 64

Al i it ry DECORER 64 MATRIX

A2 O s

§ § o
G
GATED COLUMN
D O+
| Do—> B|LATeH e 5T, anboatavo oA TeHe—L o0
L {9
Wo B atcu |§ 6 3

- A A
E O*P(D— - LATCHED

ADDRESS
REGISTER

Dl aTchle

LSB A11 A5 A4 A3 A9 A10

ALL LINES ACTIVE HIGH - POSITIVE LOGIC
THREE STATE BUFFERS:

A HIGH—=OUTPUT ACTIVE
CONTROL AND DATA LATCHES:

LLOW —=Q=D

Q LATCHES ON RISING EDGE OF L
ADDRESS LATCHES: -

LATCH ON FALLING EDGE OF E

GATED DECODERS:
GATE ON RISING EDGE OF G
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Specifications HM-6504S-8

. . <
Absolute Maximum Ratings S
B0 o7 o Yo 1 - T [ +7.0V t?
Input, Output or I/O Voltage Applied . .........oiuiiii e ees GND -0.3Vto VCC +0.3V E
Storage Temperature RaNGE . . .. ... .vve i te et ittt e e e e ee e et aneenanans -659C to +1500C
Maximum Package Power DiSSIPation . ... ......cuiititiii it i e 1 Watt I
B et 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja <ot 660C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount.............. 7000 Gates
JUNCHON TEMPEIAtUIe . . ...ttt ettt e e et aeaees +1500C
Lead Temperature (Soldering, TeN SECONAS). . .« v vttt ittt e e a e i eaane s +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Range . ... ...ttt e e e +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B504S-8 .. ...ttt ittt e e et -550C to +1250C
D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504S-8 -550C to +1250C -
83
SYMBOL PARAMETER MmN [ max [uwts | TESTCONDITIONS ==
= =
ICCSB Standby Supply Current - 50 vA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10 =0, V= GND
ICCDR Data Retention Supply Current - 25 uA 10 =0,VCC = 2.0V, E=VCC
VCCDR Data Retention Supply Voltage 20 - \"
It Input Leakage Current -1.0 +1.0 uA VI=VCC orGND
10z Output Leakage Current -1.0 +1.0 uA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 04 Y 10 =2.0mA
VOH1 Output High Voltage 24 - \Y 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - \' 10 =-100pA
Capacitance
SYMBOL PARAMETER | max | unirs TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
CcoO Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz

NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6504S-8

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504S-8 -550C to +1259C

SYMBOL L PARAMETER | MIN | MAX I UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4)
(2) TAvQV Address Access Time - 120 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 50 - ns (Notes 1,4)
(7) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 20 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 70 - ns (Notes 1,4)
(11) TWLEL Early Write Pulse Setup Time o] - ns (Notes 1, 4)
(12) TWHEL Write Enable Read Mode Setup Time 0 - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 40 - ns (Notes 1,4)
(14) TDVWL Data Setup Time 0 - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time 0 - ns (Notes 1,4)
(16) TWLDX Data Hold Time 25 - ns (Notes 1,4)
(17) TELDX Early Write Data Hold Time 25 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 170 - ns (Notes 1,4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504S-9

- - <
Absolute Maximum Ratings 8
LT oo T T +7.0V ¢?
Input, Output or I/O Voltage Applied .. ......o.ivnetiiiii i iiiieiieieiiinineneans GND -0.3Vto VCC +0.3V E
Storage Temperature RaNGE . . . .. .v. vttt ettt e it ir i n e er e neanns -659C to +150°C T
Maximum Package Power DisSipation .. ........cuuiuiuiiiieiniiieiii it eieieneanrieieiiianens 1 Watt
B c oo ..120C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja «ereee e ..669C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount.........c.oovviiniiininiinnienes 7000 Gates
JUNCHON TEMPEIAIUIE .. ..ottt ettt ettt e e et et e e e e e e e ae e e aeeaaannans +1500C
Lead Temperature (Soldering, TeN SECONAS). . .. . e v ittt ettt cia e eneetanenanennnnns +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage RaNge . ... ...iuitr ittt iii ittt et e aieeaneenneneenneanans +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B5048-0 ...ttt e e -400C to +85°C
D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6504S-9 -40°C to +850C wE
=53]
SYMBOL | PARAMETER MIN MAX UNITS TEST CONDITIONS E E
ICCSB Standby Supply Current - 25 uA 10=0,E =VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E =1MHz,10=0, VI = GND
ICCDR Data Retention Supply Current - 15 uA I0=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
] Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
10z Output Leakage Current -1.0 +1.0 pA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 "
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 04 \" 10 =2.0mA
VOH1 Output High Voltage 24 - \" 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 =-100pA
Capacitance
SYMBOL PARAMETER L MAX [ UNITS TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504S-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504S-9 -400C to +85°C

SYMBOL PARAMETER [ MIN ] MAX l UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 120 ns (Notes 1, 4)
(3) TELQX v Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 50 - - ns (Notes 1,4)
(7) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 20 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 70 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time [o] - ns (Notes 1,4)
(12) TWHEL Write Enable Read Mode Setup Time 0 - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 40 - ns (Notes 1,4)
(14) TDVWL Data Setup Time [o] - ns (Notes 1,4)
(15) TDVEL Early Write Data Setup Time [o] - ns (Notes 1, 4)
(16) TWLDX Data Hold Time 25 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time 25 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 170 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504B-8

Absolute Maximum Ratings g
SUPPIY VORAGE . ... oee ettt e e, +7.0V 3
Input, Output or I/O Voltage Applied . .......o.iieiii i GND -0.3Vto VCC +0.3V L
Storage Temperature RaNGe. ... ... .vt ittt ittt -659C to +1500C E
Maximum Package Power Dissipation ........ ...ttt it i 1 Watt I
Ojc 120C/W (CERDIP Package), TBDOC/W (LCC Package)
6ja 66°C/W (CERDIP Package), TBDOC/W (LCC Package)
Gate COUNE . ..ttt ettt et e e e e e 7000 Gates

Junction Temperature ............oueuiiunienneneneanananns .. +1500C
Lead Temperature (Soldering, Ten Seconds) . +2750C

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

Operating Conditions

Operating Voltage RaNGe . .. ...ttt e i e e +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B504B-8 .. ... ...ttt -550C to +125°C
D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6504B-8 -55°C to +1250C wE
[=X=]
SYMBOL PARAMETER MIN MAX | UNITS | TEST CONDITIONS E E
ICCSB Standby Supply Current - 50 uA 10 =0,E =VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1 MHz,10 =0, VI=GND
ICCDR Data Retention Supply Current - 25 uA 10=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1] Input Leakage Current -1.0 +1.0 uA VI =VCC or GND
102 Output Leakage Current -1.0 +1.0 pA VO =VCCorGND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 04 Vv 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =~-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER | MAX [ UNITS i TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VO =VCCor GND, f =1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504B-8

A.C. Electrical Specifications VCC = 5V £ 10%; Tp = HM-6504B-8 -559C to +1250C

SYMBOL .PARAMETER l MIN I MAX | UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2,4)
(5) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1,4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 60 - ns (Notes 1,4)
(10) TWLEH Write Enable Pulse Setup Time 150 - ns (Notes 1,4)
(11) TWLEL Early Write Pulse Setup Time 0 - ns (Notes 1, 4)
(12) TWHEL Write Enable Read Mode Setup Time (o} - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 60 - ns (Notes 1,4)
(14) TDVWL Data Setup Time ) (o] - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time (o] - ns (Notes 1, 4)
(16) TWLDX Data Hold Time 60 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time 60 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 290 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504B-9

- . <
Absolute Maximum Ratings 8
E T o1V o)1 - Ve L= Y +7.0V C?
Input, Output or I/O Voltage Applied . ...t . GND -0.3Vto VCC +0.3V E
Storage Temperature RaNge . . . ... ...ttt et ettt -650C to +1500C T
Maximum Package Power Dissipation .......... ... 1 Watt
Bl - ee e 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja < e 660C/W (CERDIP Package), TBDOC/W (LCC Package)
7000 Gates
JUNCHON TEMPEIATUIE ...\ttt ittt et te ettt et e e e e e et e e e e e e +1500C
Lead Temperature (Soldering, Ten SECONAS) . . . . ..ottt it eiiee e +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
OperatingVoltage Range ........ .ottt i et +4.5Vt0-+5.5V
Operating Temperature Ranges:
HM=B504B -0 ...\ttt ittt ettt e e -400C to +85°C
D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504B-9 -400C to +85°C o
I=X=]
==
SYMBOL PARAMETER [ wmn | wmax [ unis | TEST CONDITIONS =
ICCSB Standby Supply Current - 25 uA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E =1MHz,10 =0, VI=GND
ICCDR Data Retention Supply Current - 15 pA 10=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \Y%
|} Input Leakage Current -1.0 +1.0 uA VI=VCCorGND
10z Output Leakage Current -1.0 +1.0 uA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \%
VIH Input High Voltage VCC-2.0| VCC+0.3 \
VOL Output Low Voltage - 04 \ 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 =-100pA
Capacitance
SYMBOL PARAMETER | max | unirs | TEST CONDITIONS
Ci Input Capacitance (Note 2) 8 pF VI=VCC or GND, f= 1MHz
co Qutput Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6504B-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504B-9 -40°C to +85°C

SYMBOL PARAMETER I MIN | MAX | UNITS | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 60 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 150 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time 0 - ns (Notes 1, 4)
(12) TWHEL | Write Enable Read Mode Setup Time 0 - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 60 - ns (Notes 1,4)
(14) TDVWL | Data Setup Time [o] - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time [0] - ns (Notes 1,4)
(16) TWLDX | DataHold Time 60 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time 60 - ns (Notes 1,4)
(18) TELEL Read or Write Cycle Time 290 - ns (Notes 1,4)

NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4, VCC = 4.5V and 5.5V.
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Specifications HM-6504-8

. . <
Absolute Maximum Ratings (=
n
BT o7 o AN e - - +7.0V (7]
Input, Output or I/0 Voltage Applied . . .. GND -0.3Vto VCC +0.3V E‘
Storage Temperature Range . .. .. ..u.vnvt ittt it ii et i aaaaaaens -659C to +150°C
Maximum Package Power Dissipation ............. I
GG e .. 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja «- e et 66°C/W (CERDIP Package), TBDOC/W (LCC Package)
Gate COUNE . .ottt ettt e e e e . 7000 Gates
Junction Temperature ..............ccooiiiiiinn. .... +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Volage RaNGE .. ... .o.uu ittt ittt it i et iea e +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B504-8 . . .ttt ittt e ettt e e -550C to +1250C
D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504-8 -550C to +1259C .-
I=X=]
SYMBOL PARAMETER l MIN I MAX l UNITS I TEST CONDITIONS E E
ICCSB Standby Supply Current - 50 pA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,VI=GND
ICCDR Data Retention Supply Current - 25 uA 10=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
I} Input Leakage Current -1.0 +1.0 uA VI=VCC or GND
10z Output Leakage Current -1.0 +1.0 vA VO =VCC or GND
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0| VCC+0.3 \
VOL QOutput Low Voltage - 04 Vv 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \' 10 = -100pA
Capacitance
SYMBOL PARAMETER | wmax [ unis | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
(efe] Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6504-8

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6504-8 -550C to +1250C

SYMBOL PARAMETER | MIN | MAX | UNITS r TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 320 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns ~ (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 80 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time [o] - ns (Notes 1, 4)
(12) TWHEL | Write Enable Read Mode Setup Time (o] - ns (Note 2, 4)
(13) TELWH Early Write Pulse Hold Time 80 - ns (Notes 1,4)
(14) TDVWL Data Setup Time 0 - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time (o] - ns (Notes 1, 4)
(16) TWLDX | DataHold Time 80 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time 80 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 420 - ns (Notes 1,4)

NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6504-9

<
Absolute Maximum Ratings 8
ES T o<1 Y 11 T I +7.0V “?
Input, Output or I/0 Voltage Applied GND -0.3Vto VCC +0.3V E
Storage TempPerature RANGE . . . . . ... cuttet et ettt ettt e et e ienieteneaneneeranenanns -650C to +1500C T
Maximum Package Power Dissipation .. .......ouuiittiiiiiei i e ittt it ii i 1 Watt
GG v 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Ofa « v e 66°C/W (CERDIP Package), TBDOC/W (LCC Package)
GatE COUNt . . ettt e e 7000 Gates
Junction Temperature ... +1500C
Lead Temperature. (Soldering, Ten Seconds) +2759C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Range ...........iviiiiiiiiiiiiiiiiii i i i +4.5Vto+5.5V
Operating Temperature Ranges:
HM=B504-0 . . .ottt e -400C to +85°C
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6504-9 -400C to +85°C a E
==
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS L g
iccsB Standby Supply Current - 25 A 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,Vi=GND
ICCDR Data Retention Supply Current - 15 uA 10 =0, VCC = 2.0V, E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
] Input Leakage Current -1.0 +1.0 wA VI=VCCor GND
10z Output Leakage Current -1.0 +1.0 uA VO =VCCorGND
ViL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 0.4 \ 10 =2.0mA
VOH1 Output High Voltage 24 - \" 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - A 10 =-100pA
Capacitance
SYMBOL PARAMETER | max | units | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL. = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6504-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6504-9 -400C to +85°C

SYMBOL PARAMETER [ mn | max | units | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 320 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns " (Notes 1,4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 80 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
(11) TWLEL Early Write Pulse Setup Time o] - ns (Notes 1, 4)
(12) TWHEL Write Enable Read Mode Setup Time (0] - ns (Notes 2, 4)
(13) TELWH Early Write Pulse Hold Time 80 - ns (Notes 1,4)
(14) TDVWL Data Setup Time ] - ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup Time 0 - ns (Notes 1, 4)
(16) TWLDX Data Hold Time 80 - ns (Notes 1, 4)
(17) TELDX Early Write Data Hold Time . 80 - ns (Notes 1,4)
(18) TELEL Read or Write Cycle Time 420 - ns (Notes 1,4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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HM-6504

Read Cycle
VEEL TEL 6]
F 3 (
! K] U} - 1
TELQV:
= TELOX (4) enaz —=qf

Q enz VALID DATA OUTPUT m

w HIGH
) { | Pt

REFERENCE T T T T T T T
-1 0 1 2 3 4
TRUTH TABLE
TIME _ INPUTS OUTPUT
REFERENCE E w A Q FUNCTION

-1 H X X z Memory Disabled
0 C H % z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X \ Qutput Valid
3 S H X \Y Read Accomplished
4 H X X z Prepare for Next Cycle (Same as - 1)
5 'S H 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 set up
and hold time requirements must be met. After the required
hold time, the addresses may change state without affecting
device operation. During time (T = 1) the output becomes

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

Early Write Cycle

TWLEL f=-TELWH

AN (13)

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

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

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

Late Write Cycle

L TEHEL —e

-3 L ! T
-1 0 1 K 3 ‘ 5
TRUTH TABLE
TIME _ _INPUTS OUTPUTS
REFERENCE E w A ‘D Q FUNCTION

-1 H X X X Y4 Memory Disabled
0 _\_ H v X Z Cycle Begins Addresses are Latched
1 L ‘L X v X Write Begins, Data is Latched
2 L H X X X Write in Progress Internally
3 S| oH X X X Write Completed
4 H X X X 4 Prepare for Next Cycle (Same as -1)
5 -\_ H Vv X z Cycle Ends, Next Cycle Begins (Same as 0)

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

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

between these two cases. With this cycle the output may
become active, and may become valid data, or may remain
active but undefined. Valid data is written into the RAM if
data setup, data hold, write setup and write pulse widths are
observed.
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& HARRIS HM-6514 :
n
@
=
1024 x 4 CMOS RAM T
Features Pinouts
TOP VIEW
® LowPowerStandby.............c.cviiiiiiiiiinnn 125uW Max. asT® " Tshvee
e Low Power Operation ... 35mW/MHz Max.
o DataRetention........oovviiereennnereneinnennennns @ 2.0V Min. as[]2 17[]a7
e TTL Compatible Input/Output As[]3 16[] A8
¢ Common Data In/Out aal]s 15{]A0
* Three-State Outputs AOC . 4[] oao
e Standard JEDEC Pinout
e FastAccessSTime .......ccovvcvernerncvnnnnnnenns 120/200ns Max. ail]e 13[]pas
e Wide Operating Temperature Ranges: a2(]7 12[]o02
P HM-6514-9. ... ...ttt -400C to +850C E[s " ;] pa3
> HM-6514-8 -550C to +1250C Gno[]9 10w .
* 18 Pin Package for High Density Lee 83
® On-Chip Address Register TOP VIEW = E
L]

Gated Inputs—No Pull Up or Pull Down Resistors Required

A5 A6 _VCC A7

Description

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

On chip latches are provided for the addresses allowing efficient
interfacing with microprocessor systems. The data output can be forced to
a high impedance state for use in expanded memory arrays. Gated inputs
allow lower operating current and also eliminates the need for puli-up or ﬂ
pull-down resistors. T

GND W DQ3
The HM-6514 is a fully static RAM and may be maintained in any state for PIN NAMES
an indefinite period of time. Data retention supply voltage and supply cur- A — Address Input ‘W — Write Enable
rent are guaranteed over temperature. E — Chip Enable  DQ — Data In/Out

Functional Diagram

LB A9
AB e A 6
A7 e e LATCHED GATED “
Y - . ADDRESS ROW 64 x 64
REGISTER |_ DECODER MATRIX
A5 — . A 6
D
L
A |
L s Jrs Tre Tre
158 A2 A e
al— LATCHED
. GATED COLUMN
A0 — . ::;“:: = 1/0 SELECT
a3 __Do_ STER |R
ol ks 1074
R ——————
f D 1
T

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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Specifications HM-6514S-8

Absolute Maximum Ratings

ESTUT o] o) AN ] 2= 1= +7.0V
Input, Output or 1/0O Voltage Applied . GND -0.83V to VCC +0.3V
Storage Temperature RANGE . . ... ..o v iiti ittt it -650C to +150°C
Maximum Package Power Dissipation ...t i e i e 1 Watt
BJC e .. 120C/W (CERDIP Package), TBDOC/W (LCC Package)
BJa + s 660C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount.....covt it 6910 Gates
JUNCHON TEMPEratUre . . . . ..ottt it e it it et a e aaaaaas +1500C
Lead Temperature (Soldering, TeN SECONAS) . . .+ v vttt ten ettt ne et n i aennaanes +275°C

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

Operating Conditions

Operating Voltage Range . .........iiiuiiitiii it ittt it e neas +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B5148-8 . . .ttt ittt ettt et e -550C to +1250C

D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6514S-8 -550C to +1250C

SYMBOL PARAMETER J MIN I MAX | UNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 50 vA 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz 10 =0,VI=GND
ICCDR Data Retention Supply Current - 25 10 =0,VCC =2.0V, E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \"

] Input Leakage Current -1.0 +1.0 uA VI=VCC or GND
oz Input/Output Leakage Current -1.0 +1.0 vA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 A
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 0.4 \ 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 QOutput High Voltage (Note 2) VCC-0.4 - Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER | MAX I UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
CIlO Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4,

. VCC = 4.5V and 5.5V.
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Specifications HM-6514S-8

A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6514S-8 -550C to +1250C E
SYMBOL PARAMETER I MIN I MAX I UNITS | TEST CONDITIONS g
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4) I
(2) TAVQV Address Access Time - 120 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 50 - ns (Notes 1,4)
(7) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1,4)
(9) TWLWH Write Enable Pulse Width 120 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 120 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 120 - ns (Notes 1, 4) >
(12) TDVWH Data Setup Time 50 - ns (Notes 1, 4) é é
(13) TWHDX Data Hold Time (o] - ns (Notes 1, 4) it E
(14) TWLDV Write Data Delay Time 70 - ns (Notes 1, 4)
(15) TWLEL Early Output High-Z Time o] - ns (Notes 1, 4)
(16) TEHWH Late Output High-Z Time 0o - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 170 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6514S-9

Absolute Maximum Ratings

Supply Voitage
Input, Output or I/O Voltage Applied
Storage Temperature Range
Maximum Package Power Dissipation

e,-c ................................................. 120C/W (CERDIP Package),
Bjg - v euneee e 660C/W (CERDIP Package),
Gate Count

Junction Temperature..............coooiiiiiniian,

Lead Temperature (Soldering, Ten Seconds)

specification is not implied.

................. +7.0vV
GND -0.3Vto VCC +0.3V
-650C to +1500C
................. 1 Watt
TBDOC/W (LCC Package)
TBDOC/W (LCC Package)
6910 Gates

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

Operating Conditions

OperatingVoltage Range ............cciuuiiiiiiiiii ittt it eni i eaaans +4.5Vto +5.5V
Operating Temperature Ranges:
L LY o S -40°C to +85°C
D.C. Electrical SpecificationsvCC = 5V + 10%; Ta = HM-6514S-9 -400C to +85°C
SYMBOL PARAMETER L MIN | MAX | UNITS I TEST CONDITIONS
ICCSB Standby Supgply Current - 25 10 =0,E = VCC -0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E =1MHz, 10 =0, VI=GND
ICCDR Data Retention Supply Current - 15 uA 10=0,VCC=2.0V,E=VCC
VCCDR Data Retention Supply Voltage 20 - \"
] Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 uA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VoL Output Low Voltage - 04 \" 10 =2.0mA
VOH1 Output High Voltage 24 - A 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \" 10 =-100pA
Capacitance
SYMBOL PARAMETER [ max | unrs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
Cclo Input/Output Capacitance (Note 2) 10 pF VIO = VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC =4.5V and 5.5V.

.5V; Output load: 1 TTL gate equi-
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Specifications HM-6514S-9

A.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-65145-9 -400C to +850C E
SYMBOL | PARAMETER | MIN I MAX I UNITS | TEST CONDITIONS ;
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4) -
(2) TAVQV Address Access Time - 120 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 50 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 40 - ns (Notes 1, 4)
(9) TWLWH Write Enable Pulse Width 120 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 120 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 120 - ns (Notes 1, 4)
(12) TDVWH | Data Setup Time 50 - ns (Notes 1,4) § é
(13) TWHDX | Data Hold Time 0 - ns (Notes 1, 4) © §
(14) TWLDV Write Data Delay Time 70 - ns (Notes 1, 4)
(15) TWLEL Early Output High-Z Time 0 - ns (Notes 1, 4)
(16) TEHWH Late Output High-Z Time [o] - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 170 - ns (Notes 1, 4)
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6514B-8

Absolute Maximum Ratings

.................................................................................. +7.0V
. GND -0.3V to VCC +0.3V
............................................................ -650C to +1500C

............................................................. 1 Watt

Bjc - cverrieee i .. 120C/W (CERDIP Package), TBDOC/W (LCC Package)
03 v e e .. 869C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount...........coooiiiiiiiiin, 6910 Gates
JUNCHON TEMPEIAtUIE . . .. ittt ettt e ettt e et e e anenaaaanans +1500C
Lead Temperature (Soldering, TN SECONAS) .. .. ...vvueutiiiiiii ittt eiianens +2750C

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

stress only rating and operation of the device at these or any other diti above those indi in the operation section of this
specification is not implied.
Operating Conditions
Operating VORAGE RANGE . ... ..ottt et ettt e e eieaeraeneaaanas +4.5Vto +5.5V
Operating Temperature Ranges:
HM-B514B-8 . . .. i i i e e e -550C to +1250C

D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6514B-8 -550C to +1250C

SYMBOL PARAMETER I MIN l MAX l UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 50 10=0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,VI=GND
ICCDR Data Retention Supply Current - 25 pA 10=0,VCC =2.0V,E =VCC

VCCDR Data Retention Supply Voltage 20 - \
] Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
oz Input/Output Leakage Current -1.0 +1.0 pA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VoL Output Low Voltage - 04 \ 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER I MAX l UNITS TEST CONDITIONS
[¢]] Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
ClOo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC =45V and 5.5V.
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Specifications HM-6514B-8

A.C. Electrical Specifications vCC = 5V + 10%; Ta = HM-6514B-8 -550C to +1250C E
SYMBOL PARAMETER I MIN I MAX I UNITS T TEST CONDITIONS ;
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1,4) I
(2) TAVQV Address Access Time - 220 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1,4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1,4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TWLWH Write Enable Pulse Width 200 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 200 - ns (Notes 1, 4) .
(12) TDVWH | Data Setup Time 120 . ns (Notes 1, 4) é’ é
(13) TWHDX Data Hold Time 0 - ns (Notes 1, 4) b "s"
(14) TWLDV Write Data Delay Time 80 - ns (Notes 1,4)
(15) TWLEL Early Output High-Z Time 0 - ns (Notes 1,4)
(16) TEHWH Late Output High-Z Time 0 - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 290 - ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4, VCC =45V and 55V.
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Specifications HM-6514B-9

Absolute Maximum Ratings

BT o o)A o] =T = +7.0V
Input, Output or 1/0O Voltage Applied . .......ouiiriiii ittt eniananns GND -0.3Vto VCC +0.3V
Storage TempPerature RANGE . . . ...t ven ittt ete e te e e et eaaaenenaeenrenens -650C to +150°C
Maximum Package Power Dissipation ... ..........iiuiiiiiiiniiiiiiiiiiiiiiiiiiii it 1 Watt
GG e 120C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja e 660C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount...........ocvvvvvnnn. 6910 Gates
Junction Temperature. . .........ovniineneirninenaienienens ....+1500C

Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other ditions above those indit in the op section of this
specification is not implied.
Operating Conditions
Operating Voltage RaNGE ... ...uuviieii it ii e ittt i ata et eanaanns +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B514B=0 . . ...ttt e e -400C to +85°C
D.C. Electrical Specifications vCC = 5V £ 10%; Ta = HM-6514B-9 -400C to +85°C
SYMBOﬂ PARAMETER I MIN I MAX | UNITS | TEST CONDITIONS
ICCSB Standby Supply Current - 25 BA 10 =0,E =VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10=0,VI=GND
ICCDR Data Retention Supply Current - 15 pA 10 =0,VCC =2.0V,E =VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
I Input Leakage Current -1.0 +1.0 A VI =VCC or GND
oz Output Leakage Current -1.0 +1.0 uA VIO =VCC or GND
VIL Input Low Voitage -0.3 0.8 \"
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage - 04 \ 10 =2.0mA
VOH1 Output High Voltage 24 - Vv I0=-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - Vv 10 = -100pA
Capacitance
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
CIO Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

1. Input puise levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6514B-9

A.C. Electrical Specifications VCC = 5V +10%; Tp = HM-6514B-9 -40°C to +859C

SYMBOL PARAMETER | MIN | MAX | UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 220 ns (Notes 1,4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4)TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2,4)
(5) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 90 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TWLWH Write Enable Pulse Width 200 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 200 - ns (Notes 1, 4)
(12) TDVWH | Data Setup Time 120 - ns (Notes 1,4)
(13) TWHDX Data Hold Time 0 - ns (Notes 1, 4)
(14) TWLDV Write Data Delay Time 80 - ns (Notes 1,4)
(15) TWLEL Early Output High-Z Time 0 - ns (Notes 1, 4)
(16) TEHWH | Late Output High~Z Time (o] - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 290 - ns (Notes 1, 4)
NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6514-8

Absolute Maximum Ratings

ST o7 o A o1 -V T- P +7.0V
Input, Output or I/O Voltage Applied ........... GND -0.3V to VCC +0.3V
-650C to +150°C
.............................................. 1 Watt
...120C/W (CERDIP Package), TBDOC/W (LCC Package)
...669C/W (CERDIP Package), TBDOC/W (LCC Package)
6910 Gates
JUNCHON TEMPEIATUIE ... ... e ettt ettt ettt ettt e e ettt e e et e e e e e eaaeaanens +150°C
Lead Temperature (Soldering, TEN SECONAS). .. ...t ottt ittt ee e aa e eaneanans +2750C

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

Operating Conditions
Operating VORAgE RaNGE ... ...\ vtt ittt et e e i a et eneaaeens +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B514-8 . it et e -550C to +125°C
D.C. Electrical SpecificationsVCC = 5V + 10%; Tpo = HM-6514-8 -550C to +1250C
SYMBOL PARAMETER I MIN l MAX l UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 50 pA 10= O,E= VCC -0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10 =0, VI=GND
ICCDR Data Retention Supply Current - 25 pA I0=0,VCC = 2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1] Input Leakage Current -1.0 +1.0 uA VI =VCC or GND
10z Input/Output Leakage Current -1.0 +1.0 uA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 | VCC+0.3 v
VOL Output Low Voltage - 04 \ 10 =2.0mA
VOH1 Output High Voltage 24 - " 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - \ 10 =-100pA
Capacitance
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6514-8

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6514-8 -550C to +1250C E
SYMBOL PARAMETER I MIN | MAX I UNITS l TEST CONDITIONS «n’
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4) %
(2) TAVQV Address Access Time - 320 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TWLWH Write Enable Pulse Width 300 - ns (Notes 1, 4)
(10) TWLEH |  Write Enable Pulse Setup Time 300 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 300 - ns (Notes 1, 4) o
(12) TDVWH Data Setup Time 200 - ns (Notes 1,4) é é
(13) TWHDZ| DataHold Time [ - ns (Notes 1, 4) eg
(14) TWLDV Write Data Delay Time 100 - ns (Notes 1, 4)
(15) TWLEL Early Output High-Z Time [o] - ns (Notes 1, 4)
(16) TEHWH Late Output High-Z Time (0] - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 420 - ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HU-6514-9

Absolute Maximum Ratings

SUPPIY VORAGE. . .ottt et e e e e
Input, Output or I/O Voltage Applied

Junction Temperature. . .........ovviiiiiiii i,
Lead Temperature (Soldering, Ten Seconds)

specification is not implied.

+7.0V
GND -0.3V to VCC +0.3V
-659C to +1500C
1 Watt

120C/W (CERDIP Package), TBDOC/W (LCC Package)
660C/W (CERDIP Package), TBDOC/W (LCC Package)

.. 6910 Gates
...+1500C
+2750C

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

Operating Conditions

Operating Voltage Range .........iieiiiit ittt it e i e i eaas +4.5V 10 +5.5V
Operating Temperature Ranges:
HM=B514-0 . .ottt ettt et e e -400C to +850C
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6514-9 -400C to +850C
SYMBOL I PARAMETER I MIN | MAX | UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 25 pA 10 =0,E=VCC-0.3V
ICCOP Operating Supply Current (Note 3) - 7 mA E=1MHz,10 =0, VI=GND
ICCDR Data Retention Supply Current - 15 A 10=0,VCC =2.0V,E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
] Input Leakage Current -1.0 +1.0 pA VI=VCC or GND
oz Input/Output Leakage Current -1.0 +1.0 pA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \'
VIH Input High Voltage VCC-2.0 | VCC+0.3 Vv
VOL Output Low Voltage - 0.4 \ 10 =2.0mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 = -100pA
Capacitance
SYMBOL PARAMETER | MAX —l UNITS l TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO = VCC or GND, f = 1MHz
NOTES:

1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6514-9

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6514-9 -40°C to +850C E
symeoL | PARAMETER [ wn | max | uns | TEST CONDITIONS ©
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4) %
(2) TAVQV Address Access Time - 320 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 100 ns (Notes 2, 4)
(5) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(6) TEHEL Chip Enable Pulse Positive Width 120 - ns (Notes 1, 4)
(7) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(8) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(9) TWLWH Write Enable Pulse Width 300 - ns (Notes 1, 4)
(10) TWLEH Write Enable Pulse Setup Time 300 - ns (Notes 1, 4)
(11) TELWH Write Enable Pulse Hold Time 300 - ns (Notes 1, 4) >
(12) TDVWH | Data Setup Time 200 - ns (Notes 1, 4) é é
(13) TWHDX { Data Hold Time 0 - ns (Notes 1, 4) g E’
(14) TWLDV Write Data Delay Time 100 - ns (Notes 1,4)
(15) TWLEL Early Output High-Z Time 0 - ns (Notes 1, 4)
(16) TEHWH Late Output High-Z Time (o] - ns (Notes 1, 4)
(17) TELEL Read or Write Cycle Time 420 - ns (Notes 1, 4)
NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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HM-6514

Read Cycle @ [ e |
l—- TELAX
NEXT ADD
1) TELQV
(@) rerox (4) tenoz —| |=—o
Do HIGH Z __—__km VALID DATA OUT HiGH2Z
- HIGH
w
me 44 { Pt
REFERENCE _, H H N HEH
TRUTH TABLE
TIME _ INPUTS DATA /O
REFERENCE E w A DQ FUNCTION

-1 H X X z Memory Disabled

(o] —\__ H \ z Cycle Begins, Addresses are Latched

1 L H X X Output Enabled

2 L H X v Output Valid

3 o H X v Read Accomplished

4 H X X z Prepare for Next Cycle (Same as - 1)

5 _\_ H \ z Cycle Ends, Next Cyle Begins (Same as 0)

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

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

Write Cycle

(7) TAVEL |=TELAX
A VALID ADD

(6)
TEHEL TEL
E

10y —=] remmn

)

’ l
HIGH 2 (14)f=—mwov

00
(12)

TEL!

(1)

Tme } } }

VALID DATA INPUT ez
TOVWH ———1 TWHOX:
(13)

REFERENCE H 0 1

S N
2

TRUTH TABLE
TIME _ __INPUTS
REFERENCE E w A DQ FUNCTION
-1 H X X z Memory Disabled
0 -\_ X \ z Cycle Begins, Addresses are Latched
1 L L X 4 Write Period Begins
2 L A X \ Data In is Written
3 A H X z Write Completed
4 H X X z Prepare for Next Cycle (Same as -1)
5 —\_ X \ z Cycle Ends, Next Cycle Begins (Same as 0)

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

Case 1: E falls before W falls

The output buffers may become enabled (reading) if E falls
before W falls. W is used to disable (three-state) the outputs
s0 input data can be applied. TWLDV must be met to allow
the W signal time to disable the outputs before applying in-
put data. Also, at the end of the cycle the outputs may be-
come active if W rises before E. The RAM outputs and all in-
puts will three-state after E rises (TEHQZ). In this type of
write cycle TWLEL and TEHWH may be ignored.

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

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

IF OBSERVE | IGNORE

Case1 | Efalls before W TWLDV TWLEL

Case2 | EfallsafterWand TWLEL | TWLDV
E rises before W TEHWH TWHDX

La 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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HM-6514

2114 Capability
2114 [ . |

v
ADD * ADDRESS VALID NEXT

HM-6514

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

6514 - Requires Valid Address for OnI)L a Small
Portion of the Cycle, but Requires E to Fall to
Initiate Each Cycle

COMPATIBLE
TIMING

ADD )4 ADDRESS VALID )4

)

CMOS
MEMORY
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& HARRIS HM-6516

2K x 8 CMOS RAM

Features Pinouts
’ TOP VIEW

o LowPowerStandby..........ocviiiiiinininnnn 275uW/MHz Max.
e LowPowerOperation ...........cvvvevnnnannes 55mW/MHz Max.
o FastAccess ........ PN Crerasaiaas [ 120/200ns Max.
o Industry Standard Pinout
e TTL Compatible
o Static Memory Cells
e High Output Drive
¢ On Chip Address Latches
e Easy Microprocessor Interfacing
e Wide Operating Temperature Ranges:

> HM-6516-5............ Chreerararaeas P ....00C to +700C

» HM-6516-9.......... P Cerraraeiaraeas ....~400C to +850C

> HM-6516-8.......0c00itururirnrnssnessssasass: =550C +1250C PIN NAMES
Description A - Address Input G - Output Enable

DQ - Data Input/Output W - Write Enable

The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex- E - Chip Enable NC - No Connect
tremely low power operation is achieved by the use of complementary LceC
MOS design techniques. This low power is further enhanced by the use of TOP VIEW
synchronous circuit techniques that keep the active (operating) power low, A7 NC NG NC VCC NC NC

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 lay-
outs, 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 gen-
eration microprocessors which employ a multiplexed address/data bus.
The convenient output enable control also simplifies multiplexed bus 31316 16 17 18 19 2
interfacing by allowing the data outputs to be controlled independent of the Wi
chip enable. DQ1DA2GND NG DO3 DQ4 DS

Functional Diagram

A0 A
A9 7
A8
a7 :ﬁ;‘; G:;:D 128128
128 MATRIX
a8 REGISTER DECODER
A5 A
At 7
L G
16 16 Ais A16 f16 16 f16
)
]
' pao
G GATED COLUMN
-
DECODER ' THRU
K 1 ba7
1
'
w A A .
ALL LINES POSITIVE LOGIC-
" 3 ACTIVE HIGH
THREE STATE BUFFERS:
T D L LATCHED ADDRESS A HIGH —= OUTPUT ACTIVE
REGISTER ADDRESS LATCHES AND GATED
DECODERS:

] LATCH ON FALLING EDGE OF E
A3 A2 A1 A0 GATE ON FALLING EDGE OF E

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

(1]

Absolute Maximum Ratings ;

SUPPIY VORBGE. . . e ettt e ettt et ettt et e e +7.0V ‘?

Input, Output or 1/0 Voltage Applied GND -0.3Vto VCC +0.3V E

Storage TempPerature RANGE . . . ...t vvtei ettt te it ia i saaaranearaanenasnns -659C to +1500C T
Maximum Package Power Dissipation .............oieiuiiiitiiii ittt 1 Watt
BiC et 80C/W (CERDIP Package), TBDOC/W (LCC Package)
Bja <o 470C/W (CERDIP Package), TBDOC/W (LCC Package)
L€ G- 7 TR T e 25953 Gates
JUNCHON TEMPEIAUIE . . .. vttt et ettt ittt e i a et aeasanenaanananananens +1500C
Lead Temperature (Soldering, TEN SECONAS) . ... ..ottt ittt it it ae i e iaaaas +2750C

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

Operating Conditions

Operating Voage RANGE ... ... vttt ittt e et a i iaienaananas +4.5Vto0 +5.5V
Operating Temperature Ranges:
L Ll T 15 e P -400C to +85°C
[ L o153 = = - 2 -550C to +1250C

D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6516B-9 -400C to +85°C é %
Ta = HM-6516B-8 -550C to +1250C S E
symeoL | PARAMETER [ mn | wmax | unrs | TEST CONDITIONS
ICCSB Standby Supply Current - 50 uA 10 =0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 10 mA f=1MHz,10=0, G= VCC,
VI=VCC or GND
ICCDR Data Retention Supply Current - 25 pA VCC=2.0,I0=0,Vi=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
] Input Leakage Current -1.0 +1.0 uA VI=VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 uA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \Y
VIH Input High Voltage 24 VCC +0.3 \
VOL Output Low Voltage - 04 \ 10 =3.2mA
VOH1 Output High Voltage 24 - \" 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - Vv 10 =-100pA
Capacitance
symsoL | PARAMETER | max | unirs | TEST CONDITIONS
[¢]] Input Capacitance (Note 2) 8 pF Vi=VCC or GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6516B-8/HM-6516B-9

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6516B-9 -400C to +850C
Ta = HM-6516B-8 -550C to +1250C

SYMBOL l PARAMETER I MIN I MAX ' UNITS ] ~ TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 120 ns (Notes 1, 4)
(2) TAVvQV Address Access Time - 120 ns (Notes 1, 4)
(3) TELQX Chip Select Output Enable Time 10 - ns (Notes 2, 4)
(4)TWLQZ Write Enable Output Disable Time - 50 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 50 ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time - 80 ns (Notes 1,4)
(7) TGLQX QOutput Enable Output Enable Time 10 - ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time - 50 ns (Notes 2, 4)
(9) TELEH Chip Enable Pulse Negative Width 120 - ns (Notes 1, 4)
(10) TEHEL Chip Enable Pulse Positive Width 50 - ns (Notes 1,4)
(11) TAVEL Address Setup Time [o] - ns (Notes 1, 4)
(12) TELAX Address Hold Time 30 - ns (Notes 1,4)
(13) TWLWH | Write Enable Pulse Width 120 - ns (Notes 1, 4)
(14) TWLEH Write Enable Pulse Setup Time 120 - ns (Notes 1,4)
(15) TELWH Write Enable Pulse Hold Time 120 - ns (Notes 1, 4)
(16) TDVWH Data Setup Time 50 - ns (Notes 1,4)
(17) TWHDX Data Hold Time 10 - ns (Notes 1, 4)
(18) TWLDV Write Data Delay Time 50 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 170 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6516-8/HM-6516-9

©

Absolute Maximum Ratings i

BT T 7oA ] =T = +7.0V u.’

Input, Output or I/O Voltage Applied . GND -0.3Vto VCC +0.3V E

Storage Temperature RANGE . . ... ...ttt ettt ettt e eie e e e et e e a e -659C to +150°C T
Maximum Package Power Dissipation . .......... ...t i e e e 1 Watt
B0 e 80C/W (CERDIP Package), TBDOC/W (LCC Package)
Ofa vorrrreriis 470C/W (CERDIP Package), TBDOC/W (LCC Package)
Gt COUNt . . oottt ettt ettt e e e 25953 Gates
JUNCHION TeMPEratUrE . . . oottt e i i i +1500C
Lead Temperature (Soldering, TEN SECONAS) . ... ..iiuiti ittt it e i ieiaeeans +2750C

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

Operating Conditions

Operating Voltage Range . ...ttt e i it +4.5Vto +5.5V
Operating Temperature Ranges:
LY TS T -400C to +850C
HMoB516-8 . .ottt e e -550C to +1250C

>-
D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6516-9 -40°C to +85°C é °§=
Ta = HM-6516-8 -550C to +1250C es
SYMBOL PARAMETER I MIN | MAX I UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 100 uA 10 =0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 10 mA f=1MHz, 10 =0,G =VCC,
VI=VCC orGND
ICCDR Data Retention Supply Current - 50 pA VCC =2.0,10 =0, VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - Y
[} Input Leakage Current -1.0 +1.0 pA VI=VCC orGND
110z Input/Output Leakage Current -1.0 +1.0 uA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \"
ViH Input High Voltage 2.4 VCC +0.3 \
VOL Output Low Voltage - 04 \ 10 =3.2mA
VOH1 Output High Voltage 2.4 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 =-100pA
Capacitance
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
ClO Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6516-8/HM-6516-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-6516-9 -40°C to +85°C
TA = HM-6516-8 -550C to +1250C

SYMBOL ] PARAMETER L MIN J MAX l UNITS [ TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 200 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 10 - ns (Notes 2, 4)
(4) TWLQZ Write Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time - 80 ns (Notes 1,4)
(7) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time - 80 ns (Notes 2, 4)
(9) TELEH Chip Enable Puise Negative Width 200 - ns (Notes 1, 4)
(10) TEHEL Chip Enable Pulse Positive Width 80 - ns (Notes 1, 4)
(11) TAVEL Address Setup Time (o] - ns (Notes 1,4)
(12) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(13) TWLWH | Write Enable Pulse Width 200 - ns (Notes 1, 4)
(14) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1, 4)
(15) TELWH Write Enable Pulse Hold Time 200 - ns (Notes 1, 4)
(16) TDVWH Data Setup Time 80 - ns (Notes 1, 4)
(17) TWHDX Data Hold Time 10 - ns (Notes 1, 4)
(18) TWLDV Write Data Delay Time 80 - ns (Notes 1,4)
(19) TELEL Read or Write Cycle Time 280 - ns (Notes 1,4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5SmA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-6516-5

(-]
Absolute Maximum Ratings by
SUPPIY VOGO . . .ot v ettt e e e e e i +7.0V ‘?
Input, Output or I/O Voltage Applied ..........oovviiiiiiiiiiiiiiiiiiiiiiii i, GND -0.3Vto VCC +0.3V E
Storage Temperature RaN@e . .. ......vviviiiiiiiiiiii ittt PR -659C to +150°C T
Maximum Package POwer DiSSIPAtioN ... .....vueetueneiiiiriennneeineriteirinetenenriiiieneranaens 1 Watt
B0+ 80C/W (CERDIP Package), TBDOC/W (LCC Package)
LT P 470C/W (CERDIP Package), TBDOC/W (LCC Package)
GateCount.........oovvvniuiinans 25953 Gates
JUNCHION TOMPBIAIUIE . . . .\ vttt e te et et et e aee e te e eeta e e teenenesetaneentaaeanersenrnronens +1500C
Lead Temperature (Soldering, TEN SE@CONAS) « ... .vvvviu v iiniiiiiii ittt iiiaianes +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Ran@e . .........uuuiiininiii ittt +4.5Vto +5.5V
Operating Temperature Ranges:
HM=B516=5 ...ttt ittt it e i e i e e 09C to +70°C
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-6516-5 00C to +70°C » E
=]
==
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS o §
ICCSB Standby Supply Current - 500 uA 10 =0,VI=VCC or GND
ICCOP Operating Supply Current (Note 3) - 10 mA f=1MHz,10=0,G =VCC,
VI=VCC or GND
ICCDR Data Retention Supply Current - 250 uA .\{CC =2.0,10=0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
[} Input Leakage Current -5.0 +5.0 uA VI =VCC or GND
1oz Input/Output Leakage Current -5.0 +5.0 pA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \"
VIH Input High Voltage 24 VCC +0.3 \"
VOL Output Low Voltage - 04 \ 10=3.2mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - \ 10 = -100pA
Capacitance
symeoL | PARAMETER | max | unirs | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI=VCC or GND, f = 1MHz
Cio Input/Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f=1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than SOpF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-6516-5

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-6516-5 0°C to +70°C

SYMBOL PARAMETER | MIN l MAX I UNITS r TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 200 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 200 ns (Notes 1,4)
(3) TELQX Chip Select Output Enable Time 10 - ns (Notes 2, 4)
(4)TWLQZ Write Enable Output Disable Time - 80 ns (Notes 2,4)
(5) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2,4)
(6) TGLQV Output Enable Output Valid Time - 80 ns (Notes 1,4)
(7) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time - 80 ns (Notes 2, 4)
(9) TELEH Chip Enable Pulse Negative Width 200 - ns (Notes 1, 4)
(10) TEHEL Chip Enable Pulse Positive Width 80 - ns (Notes 1, 4)
(11) TAVEL Address Setup Time [0] - ns (Notes 1, 4)
(12) TELAX Address Hold Time 50 - ns (Notes 1, 4)
(13) TWLWH Write Enable Pulse Width 200 - ns (Notes 1, 4)
(14) TWLEH Write Enable Pulse Setup Time 200 - ns (Notes 1,4)
(15) TELWH Write Enable Pulse Hold Time 200 - ns (Notes 1, 4)
(16) TDVWH Data Setup Time 80 - ns (Notes 1, 4)
(17) TWHDX Data Hold Time 10 - ns (Notes 1, 4)
(18) TWLDV Write Data Delay Time 80 - ns (Notes 1, 4)
(19) TELEL Read or Write Cycle Time 280 - ns (Notes 1, 4)

NOTES:

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

2. Tested at initial design and after major design changes.

3. Typical derating 5mA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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HM-6516

TAvav{2)
Read Cycle N
NEXT | ADD
(19)
b TEHEL ——{
/
T Ti(g?z = m-rzgoxﬁmv —frdike
pa G) VALID DATA OUT o
l——TGLaV H
3 Nl (6 A N\
—{ |=—TGLOX(7)
TIME [} . [} [} | [}
REFERENCE 1 i I T T T, I
-1 o 1 2 3 4 5
TRUTH TABLE
TIME _ __ INPUTS
REFERENCE E w G A DQ FUNCTION
-1 H X X X z Memory Disabled
0 = H X Vv z Cycle Begins, Addresses are Latched
1 L H L X X Output Enabled
2 L H L X \" Output Valid
3 A H X X v Read Accomplished
4 H X X X z Prepare for Next Cycle (Same as -1)
5 C H X 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 de-
vice operation. During time (T = 1), the outputs become ena-
bled but data is not valid until time (T = 2), W must remain

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

Write Cycle

()
TAVEL -

NE )('1'l ADD

-(19)

——— = TEHEL — {‘

TweR—(14)

(15)~—TELWH TOVWH(16) |._TwHDX(17)
DQ SRR % 0 VALID DATA IN

T HIGH
TIME It Il + -
REFERENCE A 0 1 2 3 4 5
TRUTH TABLE
TIME _ __ INPUTS
REFERENCE E w A DQ FUNCTION

-1 H X H X X Memory Disabled

0 R X H \ X Cycle Begins, Addresses are Latched
1 L L H X X Write Period Begins

2 L oA H X v Data In is Written

3 A H H X X Write Completed

4 H X H X X Prepare for Next Cycle (Same as -1)
5 _\_ X H Vv X Cycle Ends, Next Cycle Begins (Same as 0)

The write cycle is initiated on the falling edge of E(T =0),
which latches the address information in the on chip regi-
sters. If a write cycle is to be performed where the output is
not to become active, G can be held high (inactive). TDVWH
and TWHDX must be met for proper_device operation re-
gardless of G. If E and G fall before W falls (read mode), a
possible bus conflict may exist. If E rises before W rises, ref-

erence 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 cy-
cles are to be performed, the W line may be held low until all
desired locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.

2-77

HM-6516

CMOS
MEMORY




o HARRIS

HM-65162

2048 x 8 Asynchronous
CMOS Static RAM

Features

® Fast A Time 55/70/90ns Max.

¢ Low Standby Current 50uA Max.
Low Operating Current 70mA Max.
Data Retention at 2.0 Volts 20uA Max.

TTL Compatible Inputs and Outputs
JEDEC Approved Pinout (2716, 6116 Type)
® No Clocks or Strobes Required

¢ Wide Temperature Range
e Equal Cycle and Access Time

® Single 5 Volt Supply

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

-550C to +1250C

Description

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

Pinouts
DIP
TOP VIEW

Lcc

17 18 19
-

DQ1 DO2GNDNC DO3 DO4 D5
A — Address Input G — Output Enable

DQ — Data Input/Output W — Write Enable
E— Chip Enable NC — No Connect

Functional Diagram
el WL AK |
A ! RESS RoR 128 x 128
A— DE- | .
A5—o | | BUFFER|_ |CODER" - MEMORY ARRAY
Ag——1| | A
> [T

COLUMN DECODER
AND DATA
INPUT/QUTPUT (X8)

DQo
/- THRU
8pa7

— T p—
E > 47 44
_ » COLUMN

G D"—:;D“"‘l ADDRESS BUFFER

|v|L
A0 A8 A3 A10

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

N
Absolute Maximum Ratings ©
LT e o — -0.3V to +7.0 Volts 3
Input or Output Voltage Applied (GND -0.3V) to (VCC +0.3V) 1
Storage Temperature Range -650C to +1500C E
Maximum Package Power DiSSIPation ..........ccooiciiiriiiiiiincietcerciiciee et s 1 Watt T
bic 70C/W (CERDIP Package), TBD (LCC Package)
bia 470C/W (CERDIP Package), TBD (LCC Package)
Gate Count . 26000 Gates
Junction Temperature +1500C
Lead Temperature (Soldering, Ten Seconds) .........ccccceuvueuivcvciinininnns +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage Range..........c.cc.cciiiiiiiiiiiiiiciin ettt ... *4.5V to +5.5V
Operating Temperature Range
HM-65162S5-9 -400C to +85°C
>
88
D.C. Electrical Specifications ADVANCE INFORMATION VvCC =5V +10%; Ta =HM-651625-9 -400C to +850C £=2
=
SYMBOL PARAMETER I MIN I MAX ] UNITS I TEST CONDITIONS
ICCSB1 Standby Supply Current — 100 UA 10 =0, E=vce -0.3v
ICCSB Standby Supply Current — 8 mA E=22V,10=0
ICCEN Enabled Supply Current — ' 70 mA E=08V,10=0
ICCOP Operating Supply Current (Note 3) — 70 mA E=08V,10=0, f=1MHz
ICCDR Data Retention Supply Current -_ 40 UA 10 =0, VCC = 2.0V, E = VCC -0.3V
VCCDR Data Retention Supply Voltage 2.0 — \
1] Input Leakage Current -1.0 +1.0 HA VI =VCC or GND
110z Input/Output Leakage Current -1.0 +1.0 HA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC +0.3V \
VvOL Output Low Voltage — 0.4 " 10 =4.0mA
VOH1 Output High Voltage 2.4 — A 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER I MAX i UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC =GND, f = 1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC =GND, f = 1MHz
NOTES

1. Input pulse levels: 0 to 3.0V; input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65162S-9

A.C. Electrical Specifications ADVANCE INFORMATION VCC =5V + 10%; Ta = HM-651625-9 -400C to +850C

SYMBOL PARAMETER [ min | max | uwits | TEST conpiTiONs
READ CYCLE

(1) TAVAX Read Cycle Time 55 — ns (Notes 1, 4)
(2) TAVQV Address Access Time - 55 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time - 55 ns (Notes 1, 4)
(4) TELQX Chip Enable Qutput Enable Time 5 — ns (Notes 2,4)
(5) TGLQV Output Enable Access Time — 35 ns (Notes 1, 4)
(6) TGLQX Output Enable Output Enable Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Enable Output Disable Time — 35 ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time — 30 ns (Notes 2, 4)
(9) TAVQX Output Hold From Address Change 5 — ns (Notes 1, 4)
WRITE CYCLE

(10) TAVAX Write Cycle Time 55 — ns (Notes 1, 4)
(11) TELWH Chip Selection to End of Write 45 — ns (Notes 1, 4)
(12) TAVWL Address Setup Time 5 — ns (Notes 1, 4)
(13) TWLWH Write Enable Pulse Width 40 — ns (Notes 1, 4)
(14) TWHAX Write Enable Read Setup Time 10 —_ ns (Notes 1, 4)
(15) TGHQZ Output Enable Output Disable Time — 30 ns (Notes 2, 4)
(16) TWLQZ Write Enable Output Disable Time — 30 ns (Notes 2, 4)
(17) TDVWH Data Setup Time 25 — ns (Notes 1, 4)
(18) TWHDX Data Hold Time 10 — ns (Notes 1, 4)
(19) TWHQX Write Enable Output Enable Time 0 — ns (Notes 1, 4)
(20) TWLEH Write Enable Pulse Setup Time 45 — ns (Notes 1, 4)
(21) TDVEH Chip Enable Data Setup Time 25 — ns (Notes 1, 4)
(22) TAVWH Address Valid to End of Write 45 — ns (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65162B-8/HM-65162B-9

Absolute Maximum Ratings

Supply Voltage
Input or Output Voltage Applied
Storage Temperature Range
Maximum Package Power Dissipation ....... .
bic 70C/W (CERDIP Package), TBD (LCC Package)
bia 470C/W (CERDIP Package), TBD (LCC Package)
Gate COUNL .ot et .. 26000 Gates
Junction Temperature
Lead Temperature (Soldering, Ten SECONAS) .......cccocevervrverrevniirneereeenincenan .
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.

HM-65162

Operating Conditions

Operating Voltage RANGE .........ccciiiiriiirineieiee ettt sttt e en s +4.5V to +5.5V
Operating Temperature Range
HM=B51682B-8........c.cueiiiiiiiiriic ettt -550C to +1250C
HM=B5T1B82B-0.......viee ettt eb e et r ettt sttt -400C to +850C

cMos
MEMORY

D.C. Electrical Specifications vcc=5v+10%; Ta= HM-65162B-8 -550C to +1250C
HM-65162B-9 -400C to +850C

SYMBOL PARAMETER —[ MIN I MAX I UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current _ 50 HA 10 =0, E=VCC -0.3V
ICCsB Standby Supply Current — 8 mA E=22v,10=0
ICCEN Enabled Supply Current — 70 mA E=08v,10=0
ICCOP Operating Supply Current (Note 3) — 70 mA E=08V,10=0, f= 1MHz
ICCDR Data Retention Supply Current — 20 MA 10 =0,VCC =20, E = VCC -0.3V
VCCDR Data Retention Supply Voltage 2.0 — \
Il Input Leakage Current ' -1.0 +1.0 UA VI = GND or VCC
110z Output Leakage Current -1.0 +1.0 HA VIO = GND or VCC
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 22 VCC+0.3 %
VoL Output Low Voltage — 0.4 Vv 10 = 4.0mA
VOH1 Output High Voltage 2.4 — \" 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 | — \ 10 = -100uA
Capacitance
SYMBOL PARAMETER J MAX | UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
Clo Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC=4.5V and 5.5V.
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Specifications HMI-651628B-8/HM-65162B-9

A.C. Electrical Specifications vcc=5v +10% Ta= HM-65162B-8 -550C to +1250C
HM-65162B-9 -400C to +850C

SYMBOL PARAMETER | MIN I MAX l UNITS —l TEST CONDITIONS
READ CYCLE
(1) TAVAX Read Cycle Time 70 — ns (Notes 1, 4)
(2) TAVQV Address Access Time —_ 70 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 70 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 —_ ns (Notes 2, 4)
(5) TGLQV Output Enable Access Time - 50 ns (Notes 1, 4)
(6) TGLQX Output Enable Output Enable Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Enable Output Disable Time — 35 ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time —_ 35 ns (Notes 2, 4)
(9) TAVQX Output Hold from Address Change 5 — ns (Notes 1, 4)
WRITE CYCLE
(10) TAVAX Write Cycle Time ’ 70 —_ ns (Notes 1, 4)
(11) TELWH Chip Selection to End of Write 45 — ns (Notes 1, 4)
(12) TAVWL Address Setup Time 10 —_ ns (Notes 1, 4)
(13) TWLWH Write Enable Pulse Width 40 — ns (Notes 1, 4)
(14) TWHAX Write Enable Read Setup Time 10 — ns (Notes 1, 4)
(15) TGHQZ Output Enable Output Disable Time — 35 ns (Notes 2, 4)°
(16) TWLQZ Write Enable Output Disable Time — 40 ns (Notes 2, 4)
(17) TDVWH Data Setup Time 30 — ns (Notes 1, 4)
(18) TWHDX Data Hold Time 10 - ns (Notes 1, 4)
(19) TWHQX Write Enable Output Enable Time 0 — ns (Notes 2, 4)
(20) TWLEH Write Enable Pulse Setup Time 40 —_ ns (Notes 1, 4)
(21) TDVEH Chip Enable Data Setup Time 30 —_ ns (Notes 1, 4)
(22) TAVWH Address Valid to End of Write 50 — ns (Notes 1, 4)
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC =45V and 5.5V.
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Specifications HM-65162-8/HM-65162-9

N
Absolute Maximum Ratings ©
Supply Voltage (VCC - GND) -0.3V to +7.0 Volts g
Input or Output Voltage Applied (GND -0.3V) to (VCC +0.3V) 1
Storage Temperature Range -650C to +1500C E
Maximum Package Power Dissipation .... 1 Watt ju
(i,c 79C/W (CERDIP Package), TBD (LCC Package)
bja 470C/W (CERDIP Package), TBD (LCC Package)
Gate Count 26000 Gates
JUNCHION TEMPEIAtUIE ....o.cciiiiccci e +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sactions of this specification is not implied.
Operating Conditions
Operating Voltage Range +4 .5V to +5.5V
Operating Temperature Range
HM-65162-8 -550C to +1250C
HM-65162-9 ... e ....-400C to +850C .
g5
ZE
D.C. Electrical Specifications vcc =5V +10%; Ta= HM-65162-8 -550C to +1250C =

HM-65162-9 -400C to +850C

SYMBOL PARAMETER [ mn | wax | unis | TEST CONDITIONS
ICCSB1 | Standby Supply Current — 100 uA 10 =0, E = VCC -0.3V
ICCSB Standby Supply Current — 8 mA E=22V,10=0
ICCEN Enabled Supply Current — 70 mA E=08V,10=0
ICCOP Operating Supply Current (Note 3) — 70 mA E=08V,10=0, f=1MHz
ICCDR Data Retention Supply Current - 40 MA 10 =0, VCC =2.0V, E = VCC -0.3V
VCCDR Data Retention Supply Voltage 2.0 — v
1] Input Leakage Current -1.0 +1.0 HA VI =VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 LA VIO =VCC or GND
ViL Input Low Voltage 0.3 0.8 v
VIH Input High Voltage 2.2 VCC +0.3V A
VOL Output Low Voltage — 0.4 ' 10 =4.0mA
VOH1 Output High Voltage 2.4 —_ v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — ' IC =-100uA
Capacitance
SYMBOL PARAMETER l MAX l UNITS i TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC = GND, f=1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC = GND, f = 1MHz
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by £.15ns per pF.

2. Tested at initial design and after major design changes.

. Typical derating: 5SmA/MHz increase in ICCOP.

4, VCC =45V and 5.5V.

4
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Specifications HM-65162-8/HM-65162-9

A.C. Electrical Specifications vcC=5v+10% Ta= HM-65162-8 -550C to +1250C
HM-65162-9 -400C to +850C
symeoL | PARAMETER | min | max | unirs | TEST conpiTions

READ CYCLE
(1) TAVAX Read Cycle Time 90 — ns (Notes 1, 4)
(2) TAvQv Address Access Time — 90 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time —_ 90 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 —_ ns (Notes 2, 4)
(5) TGLQV Output Enable Access Time -— 65 ns (Notes 1, 4)
(6) TGLQX Output Enable Output Enable Time 5 - ns (Notes 2, 4)
(7) TEHQZ Chip Enable Output Disable Time — 50 ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time — 40 ns (Notes 2, 4)
(9) TAVQX Output Hold From Address Change 5 - ns (Notes 1, 4)
WRITE CYCLE
(10) TAVAX Write Cycle Time 90 — ns (Notes 1, 4)
(11) TELWH Chip Selection to End of Write 55 - ns (Notes 1, 4)
(12) TAVWL Address Setup Time 10 —_ ns (Notes 1, 4)
(13) TWLWH Write Enable Pulse Width 55 — ns (Notes 1, 4)
(14) TWHAX Write Enable Read Setup Time 10 — ns (Notes 1, 4)
(15) TGHQZ Output Enable Output Disable Time —_ 40 ns (Notes 2, 4)
(16) TWLQZ Write Enable Output Disable Time — 50 ns (Notes 2, 4)
(17) TDVWH Data Setup Time 30 —_ ns (Notes 1, 4)
(18) TWHDX Data Hold Time 15 — ns (Notes 1, 4)
(19) TWHQX Write Enable Output Enable Time 0 — ns (Notes 2, 4)
(20) TWLEH Write Enable Pulse Setup Time 55 — ns (Notes 1, 4)
(21) TDVEH Chip Enable Data Setup Time 30 - ns (Notes 1, 4)
(22) TAVWH Address Valid to End of Write 65 — ns (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

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

2. Tested at initial design and after major design changes.

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

4. VCC =4.5V and 5.5V.
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Specifications HM-65162C-8/HM-65162C-9

N
Absolute Maximum Ratings 52
Supply Voltage (VCC = GIND) ...ttt es sttt -0.3V to +7.0 Volts 3
Input or Output Voltage Applied (GND -0.3V) to (VCC +0.3V) 1
Storage Temperature Range..........cccccocuviiniinmncccicniniccccecees -650C to +1500C E
Maximum Package Power Dissipation ...........cccooimieiccniiicicicciccns 1 Watt T
T 000 0P 70C/W (CERDIP Package), TBD (LCC Package)
ja....... 470C/W (CERDIP Package), TBD (LCC Package)
Gate CoUNt ..o 26000 Gates
Junction Temperature . +1500C
Lead Temperature (Soldering, Ten Seconds) ........ +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage Range.............cccoceueivinniniiicncnnnnns e +4.5V to +5.5V
Operating Temperature Range
HM-B5162C-8 .......ccorieiiiiiiiiiiicii e -550C to +1250C
HM-B5T82C-9 ...ttt bttt -400C to +850C
88
. e £2
D.C. Electrical Specifications vcC=5v+10% Ta= HM-65162C-8 -550C to +1250C es

HM-65162C-9 -400C to +850C

SYMBOL [ PARAMETER IMIN | MAX I UNITS I TEST CONDITIONS
1CCSB1 Standby Supply Current — 900 UA 10 =0, E=VCC -0.3V
IccsB Standby Supply Current — 8 mA E=22V,10=0
ICCEN Enabled Supply Current — 70 mA E=08V,10=0
ICCOP Operating Supply Current (Note 3) — 70 mA E=08V,10=0, f=1MHz
ICCDR Data Retention Supply Current — 300 MA 10 =0, VCC =2.0V, E = VCC -0.3V
VCCDR Data Retention Supply Voltage 2.0 —_ Vv

I Input Leakage Current -5.0 +5.0 uA VI =VCC or GND
noz Input/Output Leakage Current -5.0 +5.0 HA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC +0.3V v
VoL Output Low Voltage — 0.4 \Y 10 =4.0mA
VOH1 Output High Voltage 2.4 — \" 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 -_ \ 10 =-100uA
Capacitance
SYMBOL PARAMETER [ max | units | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC =GND, f=1MHz
Clo Input/Output Capacitance (Note 2) 10 pF VIO =VCC =GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65162C-8/HM-65162C-9

A.C. Electrical Specifications vcc=5v+10% Ta= HM-65162C-8 -550C to +1250C
HM-65162C-9 -400C to +850C

SYMBOL PARAMETER I MIN I MAX | UNITS | TEST CONDITIONS

READ CYCLE

(1) TAVAX Read Cycle Time 90 - ns (Notes 1, 4)
(2) TAVQV Address Access Time — 90 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 920 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 — ns (Notes 2, 4)
(5) TGLQV Output Enable Access Time — 65 ns (Notes 1, 4)
(6) TGLQX Output Enable Output Enable Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Enable Output Disable Time — 50 ns (Notes 2, 4)
(8) TGHQZ Output Enable Output Disable Time — 40 ns (Notes 2, 4)
(9) TAVQX Output Hold From Address Change 5 — ns (Notes 1, 4)
WRITE CYCLE

(10) TAVAX Write Cycle Time 90 — ns (Notes 1, 4)
(11) TELWH Chip Selection to End of Write 55 — ns (Notes 1, 4)
(12) TAVWL Address Setup Time 10 — ns (Notes 1, 4)
(13) TWLWH Write Enable Pulse Width 55 - ns (Notes 1, 4)
(14) TWHAX Write Enable Read Setup Time 10 - ns (Notes 1, 4)
(15) TGHQZ Output Enable Output Disable Time — 40 ns (Notes 2, 4)
(16) TWLQZ Write Enable Output Disable Time - 50 ns (Notes 2, 4)
(17) TDVWH Data Setup Time 30 —_ ns (Notes 1, 4)
(18) TWHDX Data Hold Time 15 — ns (Notes 1, 4)
(19) TWHQX Write Enable Output Enable Time 0 — ns (Notes 2, 4)
(20) TWLEH Write Enable Pulse Setup Time 55 —_ ns (Notes 1, 4)
(21) TDVEH Chip Enable Data Setup Time ' 30 — ns (Notes 1, 4)
(22) TAVWH Address Valid to End of Write 65 — ns (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fali times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate

equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4., VCC =45V and 5.5V.
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HM-65162

N
Read Cycle 2
N
le——————  TAVAX (1) ©
-— TAVQV (2) — E
ADDRESS X )( '
J;—-- TGHQZ®
NN\ YIS,
3 —| TGLOYg=— - TEHQZ e
E NG E///// v
le— TELQV() TAVAX Pl
. X —
[t~ TELQX(4)— _
88
EZ
=

NOTE: WIS HIGH FOR A READ CYCLE

Addresses must remain stable for the duration of the read cycle. To read cycles, E may be tied low continuously until all desired locations
read, G and Emustbe < ViLand W= > VIH. The output buffers can be areaccessed. When Eis low, addresses must be driven by stable logic
controlled independently by G while E is low. To execute consecutive levels and must not be in the high impedance state.

Werite Cycles
WRITE CYCLE |

- TAVAX (10) -

ADDRESS X X

< TELWH( L TWHAX (14)

EOOONNNNNNY ) AV,

r*— TAVWL(2 ——ta— (I3 TWLWH

W N \\\\\\ \(-—mnwusu — ///7 4 717
6 TWLOZ —> r— -Twlmxx >‘@<
Q
)QQS w TDVEH

(21)

(11 TDVWH ‘ TWHDX
g

y—————————22TAVWH

NOTE: G IS LOW THROUGHOUT WRITE CYCLE

To write, addresses must be stable, E low and W falling low fora  the outputs must not be applied. (Bus contention). If Etransitions low
period no shorter than TWLWH. Data in is referenced with the rising  simultaneously with the W line transitioning low or after the w
edge of W. (TDVWH and TWHDX). While addresses are changing, W transition, the output will remain in a high impedance state. G is held
must be high. When W falls low, the I/0 pins are still in the output continuously low.

state for a period of TWLQZ and input data of the opposite phase to
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HM-65162

WRITE CYCLE Il

aooress XK

- TAVWH?——»

j@————  TAVAX

(10)

—

N

V74

=

BN CIEINANNAN

(1

(14)

A,

A

E /
a— TAVWL'L ol TWLWH
o \ 13
LN \\\\\ N
—— TGHOZ 751_-
a TOVER _
(21

D X XXX

JRXKRKK

TDVWH

}e—— TWHDX

1

1g)

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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& HARRIS HM-65262 :
[ &
8
16K x 1 Asynchronous =
CMOS Static RAM T
Features Pinouts
¢ Low Standby Current 50uA TOP VIEW TOP VIEW
® Low Operating Current 50mA A A Veg AT3
® Fast Access Time 55/70/85ns
® Low Voltage Data Retention at 2.0V

CMOS/TTL Compatible Inputs and Outputs

* JEDEC Approved Pinout

e Equal Cycle and Access Times

* No Clocks or Strobes Required

¢ Single 5 Volt Supply

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

C38g g 11 12"
r

* Wide Temperature Range -550C to +1250C -

e Easy Microprocessor Interfacing ) g S
. .

Description DIP Lcc

The HM-65262 is a CMOS 16384 x 1 bit Static Random Access .

Memory manufactured using the Harris advanced SAJI VI process. Logic Symbol

The device utilizes asynchronous circuit design for fast cycle times F v @

and ease of use. The HM-65262 is available in both the JEDEC stan- CB | é)

dard 20-pin, 0.300 inch wide dual-in-line and 20 pad LCC packages, Ay

providing high board-level packing density. Gated inputs lower A

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

resistors. & — —°

The HM-65262, a full CMOS RAM, utilizes an array of six transistor :; ]

(6T) memory cells for the most stable and lowest possible standby ] —°

supply current over the full military temperature range. In addition to At

this, the high stability of the 6T RAM cell provides excellent protec- A13

tion against soft errors due to noise and alpha particles. This stability

also improves the radiation tolerance of the RAM over that of four 2: é:ﬁ,res:;;zm 3:3212 'C','Et“gm

transistor (4T) devices. W — Write Enable

Functional Diagram
>
A A
A2 v wa
B___ ' aow | 7| now
A4 t ADDRESS DECODER MEMORY ARRAY
[\ — : surreRs | [ oF 1281747 128 x 128
[ E— [) 128
T O—__

128

;
ﬁ)

;
g

AT AB A9 AI0 Al1 A5 A6

CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper 1.C. handling procedures should be followed.
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Specifications HM-65262B-8

Absolute Maximum Ratings

Supply Voltage +7.0 Volts
Input, Output or 1/0 Voltage Applied ..GND -0.3V to VCC +0.3V
Storage Temperature Range -650C to +1500C
Maximum Package Power Dissipation 1 Watt
bic 150C/W (CERDIP Package), TBD (LCC Package)
bja 690C/W (CERDIP Package), TBD (LCC Package)
Gate CoUNt ...t e 26256 Gates
Junction Temperature . +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage Range +4.5V to +5.5V
Operating Temperature Range
HM-65262B-8 -550C to +1250C
D.C. Electrical Specifications vcc=5v +10%; Ta =HM-65262B-8 -550C to +1250C
SYMBOL PARAMETER | MIN I MAX l UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 50 HA 10 =0, E=VCC-0.3V
ICCSB Standby Supply Current (TTL) — 5 mA 10=0,E=22V
ICCEN Enabled Supply Current — 50 mA 10=0,E=08V
ICCOP Operating Supply Current (Note 3) — 50 mA 10=0,E=08V, f= 1MHz
ICCDR Data Retention Supply Current - 20 uA VCC = 2.0V, E =VCC
ICCDR1 Data Retention Supply Current — 30 HA VCC = 3.0V, E=vce
" Input Leakage Current -1.0 +1.0 MA VI =GND or VCC
102 Output Leakage Current -1.0 +1.0 HA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — "
VoL Output Low Voltage — 0.4 \ 10 = 8.0mA
VOH1 Output High Voltage 2.4 — Vv 10 =-4.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \ 10 = -100pA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 22 VCC+0.3 \
Capacitance
SYMBOL PARAMETER | MAX | UNITS ] TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
Cco Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f=1MHz
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262B-8

A.C. Electrical Specifications §
n
SYMBOL r PARAMETER I MIN | MAX TUNITS ] TEST CONDITIONS ‘?
READ CYCLE E
(1) TAVAX Read Cycle Time 70 — ns (Notes 1, 4)
(2) TAVQV Address Access Time — 70 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time —_ 70 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 — ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 — ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 40 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 70 — ns (Notes 1, 4) .-
(9) TELWH Chip Enable to End of Write 55 — ns (Notes 1, 4) g §
(10) TWLWH Write Enable Pulse Width 40 — ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 — ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 - ns (Notes 1, 4)
(13) TDVWH Data Setup Time 30 — ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 —-_ ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time -_ 40 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 — ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 55 — ns (Notes 1, 4)
(18) TAVEL Address Setup Time 0 — ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 — ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 55 — ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 55 — ns (Notes 1,.4)
(22) TWLEH Write to End of Write 40 - ns (Notes 1, 4)
(23) TDVEH Data Setup Time 30 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 — ns (Notes 1, 4)
NOTES
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262-8

Absolute Maximum Ratings

Supply Voltage +7.0 Volts
Input, Output or I/O Voltage Applied : GND -0.3V to VCC +0.3V
Storage Temperature Range -650C to +1500C
Maximum Package Power Dissipation 1 Watt
ic 150C/W (CERDIP Package), TBD (LCC Package)
bja 690C/W (CERDIP Package), TBD (LCC Package)
GALE COUNT ... bbbt e s et 26256 Gates
JUNCLION TEMPEIATUIE ....covnrerieiieteieiresiete et er et sa et es s eae e st s stttk na s s s e et s s s ne s +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.

Operating Conditions

Operating Voltage Range +4,5V to +5.5V
Operating Temperature Range
HM-65262-8 -550C to +1250C
D.C. Electrical Specifications VCC =5V + 10%; Ta =HM-65262-8 -550C to +1250C
SYMBOL PARAMETER I MIN | MAX UNITS TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 50 UA 10 =0, E=VCC -0.3V
ICCSsB Standby Supply Current (TTL) — 5 mA 10=0,E=22V
ICCEN Enabled Supply Current — 50 mA 10=0,E=08V
ICCOP Operating Supply Current (Note 3) — 50 mA 10=0,E=08V, f = 1MHz
ICCDR Data Retention Supply Current — 20 UA VCC =20V, E =VCC
ICCDR1 Data Retention Supply Current — 30 HA vcec =3.0v, E=VCC
1] Input Leakage Current -1.0 +1.0 HA Vi =GND or VCC
10z Output Leakage Current -1.0 +1.0 MA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \
VvOL Output Low Voltage — 0.4 \ 10 = 8.0mA
VOH1 Output High Voltage 24 —_ Vv 10 =-4.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \ 10 = -100uA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC+0.3 \
Capacitance
SYMBOL—I PARAMETER | max | uwits | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f =1MHz
(e]e] Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz

NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262-8

N
A.C. Electrical Specifications -4}
n
SYMBOL | PARAMETER r MIN I MAX l UNITS TEST CONDITIONS ;
READ CYCLE I
(1) TAVAX Read Cycle Time 85 — ns (Notes 1, 4)
(2) TAVQvV Address Access Time — 85 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 85 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 — ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 —_ ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 - ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 40 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 85 — ns (Notes 1, 4) Q&
(9) TELWH Chip Enable to End of Write 65 — ns (Notes 1, 4) E E‘
(10) TWLWH Write Enable Pulse Width 45 — ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 — ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 - ns (Notes 1, 4)
(13) TDVWH Data Setup Time 35 — ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 — ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time —_ 40 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 — ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 65 — ns ) (Notes 1, 4)
(18) TAVEL Address Setup Time 0 — ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 — ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 65 —_ ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 65 — ns (Notes 1, 4)
(22) TWLEH Write to End of Write 45 - ns (Notes 1, 4)
(23) TDVEH Data Setup Time 35 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 — ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4. VCC =45V and 5.5V.
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Specifications HM-65262S-9

Absolute Maximum Ratings

SUPPIY VOIBGE ..ottt ettt s st s bbb bbb bbb b s s bbb ibn +7.0 Volts
Input, Output or 1/O Voltage Applied GND -0.3V to VCC +0.3V
Storage Temperature Range -650C to +1500C
Maximum Package Power Dissipation 1 Watt
bic 150C/W (CERDIP Package), TBD (LCC Package)
bja 690C/W (CERDIP Package), TBD (LCC Package)
Gate Count 26256 Gates
Junction Temperature +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage Range +4.5V to +5.5V
Operating Temperature Range
HM-652625-9 -400C to +850C
D.C. Electrical Specifications (Note 1) VvCC =5V £ 10%; Ta = HM-652625-9 -400C to +850C
SYMBOL PARAMETER | MIN l MAX l UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) —_ 50 HA 10=0, E=VCC -0.3V
ICCSB Standby Supply Current (TTL) — 5 mA 10=0,E=22V
ICCEN | Enabled Supply Current — 50 mA 10=0,E=08V
ICCOP Operating Supply Current (Note 3) — 50 mA 10=0,E=08V, f=1MHz
ICCDR Data Retention Supply Current — 20 MA vCcC =20V, E=VCC
ICCDR1 Data Retention Supply Current — 30 UA vCC =3.0V, E=VCC
1 Input Leakage Current -1.0 +1.0 UA Vi = GND or VCC
102 Output Leakage Current -1.0 +1.0 HA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 -_ v
voL Output Low Voltage — 0.4 v 10 = 8.0mA
VOH1 Output High Voltage 2.4 — v 10 = -4.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - Vv 10=-1 OOyA
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 VCC+0.3 v
Capacitance
SYMBOL PARAMETER l MAX | UNITS | TEST CONDITIONS
[¢]] Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.
. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.

w
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Specifications HM-65262S-9

A.C. Electrical Specifications §
n
SYMBOL PARAMETER J MIN I MAX l UNITS | TEST CONDITIONS ‘?
READ CYCLE %
(1) TAVAX Read Cycle Time 55 — ns (Notes 1, 4)
(2) TAVQV Address Access Time — 55 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 55 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 — ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 - ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 - ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 30 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 55 - ns (Notes 1, 4) a E
(9) TELWH Chip Enable to End of Write 45 — ns (Notes 1, 4) 5 §
(10) TWLWH Write Enable Pulse Width 35 — ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 — ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 — ns (Notes 1, 4)
(13) TDVWH Data Setup Time 25 — ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 — ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time — 30 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 —_ ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 45 — ns (Notes 1, 4)
(18) TAVEL Address Setup Time 0 — ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 — ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 45 — ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 45 — ns (Notés 1, 4)
(22) TWLEH Write to End of Write 35 — ns (Notes 1, 4)
(23) TDVEH Data Setup Time 25 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 — ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262B-9

Absolute Maximum Ratings

Supply Voltage +7.0 Volts
Input, Output or I/O Voltage Applied GND -0.3V to VCC +0.3V
Storage Temperature Range.............cc....... ....-650C to +1500C
Maximum Package Power Dissipation .. 1 Watt
bic 150C/W (CERDIP Package), TBD (LCC Package)
ja 690C/W (CERDIP Package), TBD (LCC Package)
Gate Count . 26256 Gates
Junction Temperature +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage Range +4.5V to +5.5V
Operating Temperature Range
HM=65262B-9........c.coociiiiiiiiii s -400C to +850C
D.C. Electrical Specifications (Note 1) VCC =5V + 10%; Ta = HM-65262B-9 -400C to +850C
SYMBOL PARAMETER | MIN I MAX | UNITS ‘ TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 50 uA 10 =0, E = VCC -0.3V
ICCSB Standby Supply Current (TTL) — 5 mA 10 =0, E=22v
ICCEN Enabled Supply Current — 50 mA 10=0, E=0.8V
ICCOP Operating Supply Current (Note 3) — 50 mA 10=0,E=0.8V, f = 1MHz
ICCDR Data Retention Supply Current — 20 HA VCC = 2.0V, E=VCC
ICCDR1 Data Retention Supply Current — 30 UA VCC =3.0V, E=VCC
1 Input Leakage Current -1.0 +1.0 HA VI =GND or VCC
10z Output Leakage Current -1.0 +1.0 UA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — "
VvOL Output Low Voltage — 0.4 \' 10 = 8.0mA
VOH1 Output High Voltage 24 — \" 10 =-4.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \" 10 = -100uA
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.2 VCC+0.3 "
Capacitance
SYMBOL PARAMETER | MAX | UNITS | TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262B-9

A.C. Electrical Specifications §
0
SYMBOL PARAMETER [ MIN I MAX l UNITS l TEST CONDITIONS "?
READ CYCLE E
(1) TAVAX Read Cycle Time 70 — ns (Notes 1, 4)
(2) TAVQV Address Access Time — 70 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time - 70 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 — ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 — ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 30 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 70 — ns (Notes 1, 4) 2 %
(9) TELWH Chip Enable to End of Write 55 — ns (Notes 1, 4) E E
(10) TWLWH Write Enable Pulse Width 40 — ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 — ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 — ns (Notes 1, 4)
(13) TDVWH Data Setup Time 30 — ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 — ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time — 30 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 — ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 55 — ns (Notes 1, 4)
(18) TAVEL Address Setup Time 0 — ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 — ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 55 —_ ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 55 — ns (Notes 1, 4)
(22) TWLEH Write to End of Write 40 — ns (Notes 1, 4)
(23) TDVEH Data Setup Time 30 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 — ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262-9

Absolute Maximum Ratings

Supply Voltage +7.0 Volts
Input, Output or 1/0 Voltage Applied. .GND -0.3V to VCC +0.3V
Storage Temperature Range............
Maximum Package Power Dissipation ..
ojc... 15 ( ackage), (
bja... 699C/W (CERDIP Package), TBD (LCC Package)
Gate Count. .... 26256 Gates
Junction Temperature .
Lead Temperature (Soldering, Ten Seconds)
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage RANGE.........ccovvviiiiiciiiiiiiniiics ettt s e +4.5V to +5.5V
Operating Temperature Range
HM-=B5262-9 ...ttt et b e b s as e a e e e eeae s eaa e e e -400C to +850C
D.C. Electrical Specifications (Note 1) VCC =5V +10%; Ta = HM-65262-9 -400C to +850C
SYMBOL i PARAMETER ] MIN I MAX LUNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 50 uA 10 =0, E = VCC -0.3V
ICCSB Standby Supply Current (TTL) — 5 mA 10=0,E=22V
ICCEN Enabled Supply Current — 50 mA 10=0,E=08V
ICCOP Operating Supply Current (Note 3) —_ 50 mA 10 =0, E-= 0.8V, f =1MHz
ICCDR Data Retention Supply Current — 20 HA vCC =20V, E=VCC
ICCDR1 Data Retention Supply Current — 30 MA vCC =3.0V,E=VCC
" Input Leakage Current -1.0 +1.0 HA VI = GND or VCC
10Z Output Leakage Current -1.0 +1.0 HA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \'
VoL Output Low Voltage — 04 \ 10 =8.0mA
VOH1 Output High Voltage 24 — \ 10 =-4.0mA
VOH2 Output High Voitage (Note 2) VCC-0.4 - \ 10 =-100uA
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 2.2 VCC+0.3 Vv
Capacitance
SYMBOL | PARAMETER | MAX l UNITS l TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
CcO Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

1.

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

. Tested at initial design and after major design changes.
. Typical derating: 5SmA/MHz increase in ICCOP.
. VCC =4.5V and 5.5V.
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Specifications HM-65262-9

A.C. Electrical Specifications §
n
SYMBOL I PARAMETER | MIN | MAX r UNITS | TEST CONDITIONS ‘?
READ CYCLE E
(1) TAVAX Read Cycle Time 85 - ns (Notes 1, 4)
(2) TAvQV Address Access Time — 85 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 85 ns (Notes 1, 4)
(4) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 - ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 - ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 30 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 85 - ns (Notes 1, 4) » E
(9) TELWH Chip Enable to End of Write 65 — ns (Notes 1, 4) % E
(10) TWLWH Write Enable Pulse Width 45 - ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 _ ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 —_ ns (Notes 1, 4)
(13) TDVWH Data Setup Time 35 - ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 - ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time - 30 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 —_ ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 65 — ns (Notes 1, 4)
(18) TAVEL Address Setup Time 0 - ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 - ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 65 - ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 65' - ns (Notes 1, 4)
(22) TWLEH Write to End of Write 45 - ns (Notes 1, 4)
(23) TDVEH Data Setup Time 35 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 _ ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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Specifications HM-65262C-9

Absolute Maximum Ratings

Supply Voltage.... ....*¥7.0 Volts
Input, Output or I/0 Voltage Applied.. to VCC +0.3V
Storage Temperature Range.............. 650C to +1500C
Maximum Package POWEr DiSSIPAtION .........cccccuieiriiiieiiieneniciniee st e b s enas 1 Watt
bjc- 150C/W (CERDIP Package), TBD (LCC Package)
bja 690C/W (CERDIP Package), TBD (LCC Package)
Gate Count ... 26256 Gates
Junction Temperature ..........cccoovveeeeceneeeenerenenns .+1500C
Lead Temperature (Soldering, Ten Seconds) .. ....¥2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress only rating and operation of the device at these or any other conditions above those indicated in the operation
sections of this specification is not implied.
Operating Conditions
Operating Voltage RANGE .....c.o.eueiiiriieicrcriiirieiee ettt st es stk s es st sne e ben et ebens +4.5V to +5.5V
Operating Temperature Range
HM-65262C-9 -400C to +850C
D.C. Electrical Specifications (Note 1) VCC =5V £ 10%; Ta = HM-65262C-9 -400C to +850C
SYMBOL l PARAMETER J MIN | MAX l UNITS l TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 900 MA 10=0, E = VCC -0.3V
ICCSB Standby Supply Current (TTL) - 5 mA 10=0,E=22V
ICCEN Enabled Supply Current — 50 mA 10=0,E =08V
ICCOP Operating Supply Current (Note 3) — 50 mA 10=0,E=08V, f=1MHz
ICCDR Data Retention Supply Current — 400 pA vCC =2.0V, E =VCC
ICCDR1 Data Retention Supply Current — 550 HA VCC = 3.0V, E= VCC
1} Input Leakage Current -1.0 +1.0 MA VI = GND or VCC
10Z Output Leakage Current -1.0 +1.0 HA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \"
VvOL Output Low Voltage — 0.4 Y 10 = 8.0mA
VOHT1 Output High Voltage 24 - v 10 = -4.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 —_ ' 10 =-100LA
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage 2.2 VCC+0.3 v
Capacitance
SYMBOL PARAMETER l MAX J UNITS l TEST CONDITIONS
Cl Input Capacitance (Note 2) 8 pF VI =VCC or GND, f = 1MHz
co Output Capacitance (Note 2) 10 pF VIO =VCC or GND, f = 1MHz
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC =4.5V and 5.5V.
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Specifications HM-65262C-9

A.C. Electrical Specifications §
n
SYMBOL PARAMETER [ MIN I MAX I UNITS I TEST CONDITIONS ‘ID
READ CYCLE E
(1) TAVAX Read Cycle Time 85 — ns (Notes 1, 4)
(2) TAvQV Address Access Time — 85 ns (Notes 1, 4)
(3) TELQV Chip Enable Access Time — 85 ns (Notes 1, 4)
(4) TELQX Chip Enable Qutput Enable Time 5 — ns (Notes 2, 4)
(5) TEHQX Chip Disable Output Hold Time 5 — ns (Notes 2, 4)
(6) TAXQX Address Invalid Output Hold Time 5 — ns (Notes 2, 4)
(7) TEHQZ Chip Disable Output Disable Time — 30 ns (Notes 2, 4)
WRITE CYCLE
(8) TAVAX Write Cycle Time 85 — ns (Notes 1, 4) » =
(9) TELWH Chip Enable to End of Write 65 — ns (Notes 1, 4) % E
(10) TWLWH Write Enable Pulse Width 45 — ns (Notes 1, 4)
(11) TAVWL Address Setup Time 0 — ns (Notes 1, 4)
(12) TWHAX Address Hold Time 0 — ns (Notes 14, 4)
(13) TDVWH Data Setup Time 35 — ns (Notes 1, 4)
(14) TWHDX Data Hold Time 0 — ns (Notes 1, 4)
(15) TWLQZ Write Enable Output Disable Time — 30 ns (Notes 2, 4)
(16) TWHQX Write Disable Output Enable Time 0 — ns (Notes 2, 4)
(17) TAVWH Address Valid to End of Write 65 — ns (Notes 1, 4)
(18) TAVEL Address Setup Time 0 — ns (Notes 1, 4)
(19) TEHAX Address Hold Time 0 — ns (Notes 1, 4)
(20) TAVEH Address Valid to End of Write 65 — ns (Notes 1, 4)
(21) TELEH Enable Pulse Width 65 — ns (Notes 1, 4)
(22) TWLEH Write to End of Write 45 — ns (Notes 1, 4)
(23) TDVEH Data Setup Time 35 — ns (Notes 1, 4)
(24) TEHDX Data Hold Time 0 — ns (Notes 1, 4)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate
equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 5SmA/MHz increase in ICCOP.
4. VCC=4.5V and 5.5V.
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HM-65262

READ CYCLE 1: CONTROLLED BY E

!
A XXX XXX XK XXX XX XX XXX
@)
TELQV
£ N 7
le—— TEHOZ —>
TELOX |e—s ) m
) TEHOX —> |«—
a KX XX XX p—

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

READ CYCLE 22 CONTROLLED BY ADDRESS

|- TAVAX —
i} |
A X
TAVQV
@
P —d |
1 [Tetax @ ’ TEHaz
— TAXQX (6)
Q S,
NOTE: Wis high for the entire cycle and D is ignored. E is stable prior to A becoming valid
and after A becomes invalid.
WRITE CYCLE 1 TIMING: CONTROLLED BYW(LATE WRITE)
18)
TAVAX
A XX XX
17
TRYWH (17 TWHAX (12)
TELWH (8)
E .
FRAOMK I,
(1) 7
TAVWL TWLWH (10) L—- TEHQZ —>|
—— f——
w
RANK A
TWHDX (14)
TDVWH (13) I
l‘ ] |e—
D XXX KX XXX XXX
TWLOZ——'———> 1
—| = TELOX 1) TWHOX (16)
4) —>  j—
Q —

NOTE: In this mode, E rises after W. The address must remain stable whenever both E and
W are low.
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HM-65262

N
WRITE CYCLE 22 CONTROLLED BY E (EARLY WRITE) “a
S
8) ]
TAVRX |
1 =
A XX =
(20) |
(18) TAVEH TEHAX
TAVEL —| T%]E]H 19)
E !
|«——TWLEH ———»
(22)
— ]
w s\\ \\ ( 1\ y. D (16)
TWHQX
(23) le—o
TOVEH (24)
TEHDX
D K
4 ; =
»
TELOX g2
=
Q —
(15) (Ui
fe——TWLQZ ———> le— TEHOZ —————>]

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

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

HM-65642

8K x 8 Asynchronous

CMOS Static RAM

Features

® Full CMOS Design
e Six Transistor Memory Cell

Low Standby Supply Current 100uA
Low Operating Supply Current 20mA
Fast Address Access Time 150ns
Low Data Retention Supply Voltage 2.0V

CMOS/TTL Compatible Inputs/Outputs

JEDEC Approved Pinout

Equal Cycle and Access Times

No Clocks or Strobes Required

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

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

Dual Chip Enable Control

Description

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

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

Pinouts
TOP VIEW

A10

pa7
DQ6
Das5
Da4
Da3

Lcc

15 16 1

DQ1 DO2GND NC DQ3 D04 DOS

Functional Diagram

%

TRUTH TABLE

256 x 256

ROW
ROW
DECODER

ADDRESS BUFFERS

Al

) et By MODE B | 2 | W | ©
A5 —
m— | " Standby (CMOS) X GND X X
2 e Standby (TTL) VIH | x X X
T X viL X X
P _ Enable (High 2) VIL | VIH | VIH | VIH
;D‘*— g A Write viL VIH VIL X
N e £2 5 coLumn seLecT Read VIL | VIH [ VIH [ VL
A0 — ° G A
] i Y 8 5

PIN DESCRIPTION

DESCRIPTION

Address Input
Data Input/Output
Chip Enable

Chip Enable
Write Enable
Output Enable
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Specifications HM-65642B-8/HM-65642B-9

Absolute Maximum Ratings* g‘
SUPPIY VORAGE oo ooseesos oo sesseeesseeeeeee e seeee e eeseres e 7.0V b4
Input, Output or I/0 Voltage Applied.. .GND -0.3 to VCC +0.3V 0
Storage Temperature -650C to +1500C El
Maximum Package Power Dissipation T
bic 80C/W (CERDIP Package), TBD (LCC Package)
a- ..450C/W (CERDIP Package), TBD (LCC Package)
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.
Operating Conditions
Operating Voltage RANGE..........cuouiiiiiriieirieiesteereete et eisn et es e st eseeas s s s s sese e s sene s esesensansnnes +4.5V to +5.5V
Input Voltage High (VIH) . .2.2to VCC +0.3V
Input Voltage Low (VIL)... -0.3V to +0.8V
Operating Temperature Range
HM-65642B-8.. ..-650C to +1250C wE
HM-65642B-9.. ....-400C to +859C g g
-

D.C. Electrical Specifications vcc=5v +10%; Ta= HM-65642B-8 -550C to +1250C
HM-65642B-9 -400C to +850C

SYMBOL PARAMETER I MIN | MAX | UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 100 LA E2 = GND, VCC = 5.5V
1CCSB2 Standby Supply Current (TTL) — 5 mA E2 = 0.8V or E1 =2.2V, VCC = 5.5V
ICCDR Data Retention Supply Current — 75 HA E2 = GND, VCC = 2.0V
ICCEN Enabled Supply Current — 5 mA E2 =2.2V, E1 = 0.8V, VCC =5.5V,
110 =0
ICCOP Operating Supply Current (Note 3) — 20 mA f=1MHz, E1=0.8V, E2 = 2.2V,
VCC =5.5V, 110 =0
1] Input Leakage Current -1.0 +1.0 LA VIN =VCC or GND, VCC =5.5V
1oz Input/Output Leakage Current -1.0 +1.0 LA E2 = GND, VIO = VCC or GND,
VCC =5.5V
VCCDR Data Retention Supply Voltage 2.0 — Vv
VOH1 Output High Voltage 2.4 — \ IOH =-1.0mA, VCC = 4.5V
VOH2 Output Voltage High (Note 2) VCC-0.4 — ' IOH =-100A, VCC = 4.5V
VoL Output Low Voltage — 0.4 \ IOL =4.0mA, VCC = 4.5V
Capacitance
symsoL | PARAMETER | MAX ! UNITS J TEST CONDITIONS
Cl Input Capacitance (Note 2) 10 pF f =1MHz, VIN =VCC or GND
Cio Input/Output Capacitance (Note 2) 12 pF f =1MHz, VIN =VCC or GND
NOTES:

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

2. Tested at initial design and after major design changes.

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

4. VCC =45V and 5.5V.

w
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Specifications HM-65642B-8/HM-65642B-9

A.C. Electrical Specifications vcc=5v+10% Tao= HM-65642B-8 -550C to +1250C
HM-65642B-9 -400C to +850C

PARAMETER DESCRIPTION MIN MAX | UNITS CONTDEIi.IrONS
READ CYCLE
(1)  TAVAX tRC Read Cycle Time 150 ns (Note 1, 4)
(2) TAvQv tAA Address Access Time 150 ns (Note 1, 4)
(3) TE1ILQV | tCE1 Chip Enable Access Time ET 150 ns (Note 1, 4)
(4) TE2HQV | tCE2 Chip Enable Access Time E2 150 ns (Note 1, 4)
(5) TGLQV | tOE Output Enable Access Time 70 ns (Note 1, 4)
(6) TEILQX | tLZ1 Chip Enable Valid to Output On B 10 ns (Note 2, 4)
(7) TE2HQX | tLZ2 Chip Enable Valid to Output On E2 10 ns (Note 2, 4)
(8) TGLQX | tOLZ Output Enable Valid to Output On 5 ns (Note 2, 4)
(9) TE1HQZ | tHZ1 Chip Enable Not Valid to Output Off El 50 ns (Note 2, 4)
(10) TE2LQZ | tHZ2 Chip Enable Not Valid to Output Off E2 60 ns (Note 2, 4)
(11) TGHQZ | tOHZ Output Enable Not Valid to Output Off 50 ns (Note 2, 4)
(12) TAXQX | tOH Output Hold From Address Change 10 ns (Note 2, 4)
WRITE CYCLE
(13) TAVAX | twWC Write Cycle Time 150 ns (Note 1, 4)
(14) TWLWH | tWP Write Pulse Width 90 ns (Note 1, 4)
(15) TEILE1H| tCW Chip Enable to End of Write E 90 ns (Note 1, 4)
(16) TE2HE2L | tCW Chip Enable to End of Write E2 90 ns (Note 1, 4)
(17) TAVWL tAS Address Setup Time Late Write 0 ns (Note 1, 4)
(18) TAVEIL | tAS Address Setup Time Early Write, El 0 ns (Note 1, 4)
(19) TAVE2H | tAS Address Setup Time Early Write, E2 0 ns (Note 1, 4)
(20) TWHAX | tWR Write Recovery Time Late Write 10 ns (Note 1, 4)
(21) TETHAX | tWR Write Recovery Time Early Write, B 10 ns (Note 1, 4)
(22) TE2LAX | tWR Write Recovery Time Early Write, E2 10 ns (Note 1, 4)
(23) TDVWH | tDW Data Setup Time Late Write 60 ns (Note 1, 4)
(24) TDVE1H | tDW Data Setup Time Early Write, El 60 ns (Note 1, 4)
(25) TDVE2L | tDW Data Setup Time Early Write, E2 60 ns (Note 1, 4)
(26) TWHDX | tDH Data Hold Time Late Write 5 ns (Note 1, 4)
(27) TETHDX | tDH Data Hold Time Early Write B 10 ns (Note 1, 4)
(28) TE2LDX | tDH Data Hold Time Early Write E2 10 ns (Note 1, 4)
(29) TWLQZ | tWHZ Write Enable Low to Output Off 50 ns (Note 2, 4)
(30) TWHQX | tOW Write Enable High to Output On 5 ns (Note 2, 4)
NOTES:

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

N

. Tested at initial design and after major design changes.

w

. Typical derating: 5mA/MHz increase in ICCOP.
. VCC =4.5V and 5.5V.

IN
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Specifications HM-65642-8/HM-65642-9

Absolute Maximum Ratings* g
Supply Voltage 8
Input, Output or I/O Voltage Applied ...GND -0.3 to VCC +0.3V 7]
Storage Temperature .-650C to +1500C E'
Maximum Package Power Dissipation .

[ S —— ..80C/W (CERDIP Package), TBD (LCC Package) I
j ....450C/W (CERDIP Package), TBD (LCC Package)

Gate Count . 101000

Junction Temperature

Lead Temperature (Soldering, Ten Seconds)

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.

Operating Conditions
Operating Voltage Range +4.5V to +5.5V
Input Voltage High (VIH) 2.2 to VCC +0.3V
INPpuUt Voltage LOW (VIL) i -0.3V to +0.8V
Operating Temperature Range

HM-65642-8 .. ...-550C to +1250C o &
HM-65642-9 .. ..-400C to +850C g2
-

D.C. Electrical Specifications vcc=5v £10%; Ta= HM-65642-8 -550C to +1250C
HM-65642-9 -400C to +850C

SYMBOL PARAMETER | MIN HAX | UNITS I TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 250 HA E2 = GND, VCC = 5.5V
1CCsB2 Standby Supply Current (TTL) — 5 mA E2 = 0.8V or ET = 2.2V, VCC = 5.5V
ICCDR Data Retention Supply Current — 150 MA E2 = GND, VCC = 2.0V
ICCEN Enabled Supply Current — 5 mA E2 = 2.2V, E1 = 0.8V, VCC =5.5V,
N0 =0
ICCOP Operating Supply Current (Note 3) — 20 mA = 1MHz, Ei=08V,E2= 2.2V,
VCC=5.5V,110=0
1] Input Leakage Current -1.0 +1.0 UA VIN = VCC or GND, VCC = 5.5V
noz Input/Output Leakage Current -1.0 +1.0 HA E2 = GND, VIO = VCC or GND,
VCC =5.5V
VCCDR Data Retention Supply Voltage 2.0 — Vv
VOH1 Output High Voltage 2.4 — \" IOH = -1.0mA, VCC = 4.5V
VOH2 Output Voltage High (Note 2) VCC-0.4 — \Y IOH = -100uA, VCC = 4.5V
VoL Output Low Voltage - 0.4 Y IOL =4.0mA, VCC = 4.5V
Capacitance
SYMBOL J PARAMETER | MAX | UNITS I TEST CONDITIONS
Cl Input Capacitance (Note 2) 10 pF f = 1MHz, VIN = VCC or GND
Clo Input/Output Capacitance (Note 2) 12 pF f = 1MHz, VIN = VCC or GND
NOTES:

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

2. Tested at initial design and after major design changes.

Typical derating: 5SmA/MHz increase in ICCOP.

4. VCC =4.5V and 5.5V.

w
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Specifications HM-65642-8/HM-65642-9

A.C. Electrical Specifications vcc=5v+10% Ta= HM-65642-8 -550C to +1250C
HM-65642-9 -400C to +850C

PARAMETER DESCRIPTION MIN MAX | UNITS CONTDEIi.IrONS
READ CYCLE
(1) TAVAX | tRC Read Cycle Time 150 ns (Note 1, 4)
(2) TAvQV | tAA Address Access Time 150 ns (Note 1, 4)
(3) TE1LQV | tCE1 Chip Enable Access Time El 150 ns (Note 1, 4)
(4) TE2HQV| tCE2 Chip Enable Access Time E2 150 ns (Note 1, 4)
(6) TGLQV | tOE Output Enable Access Time 70 ns (Note 1, 4)
(6) TE1LQX | tLzZ1 Chip Enable Valid to Output On El 10 ns (Note 2, 4)
(7) TE2HQX| tLZ2 Chip Enable Valid to Output On E2 10 ns (Note 2, 4)
(8) TGLQX | tOLZ Output Enable Valid to Output On 5 ns (Note 2, 4)
(9) TE1HQZ| tHZ1 Chip Enable Not Valid to Output Off E1 50 ns (Note 2, 4)
(10) TE2LQZ | tHZ2 Chip Enable Not Valid to Output Off E2 60 ns (Note 2, 4)
(11) TGHQZ | tOHZ Output Enable Not Valid to Output Off 50 ns (Note 2, 4)
(12) TAXQX | tOH Output Hold From Address Change 10 ns (Note 2, 4)
WRITE CYCLE

(13) TAVAX | twC Write Cycle Time 150 ns (Note 1, 4)
(14) TWLWH | twP Write Pulse Width 90 ns (Note 1, 4)
(15) TE1LE1H| tCW Chip Enable to End of Write =) 90 ns (Note 1, 4)
(16) TE2HE2L| tCW Chip Enable to End of Write E2 90 ns (Note 1, 4)
(17) TAVWL tAS Address Setup Time Late Write 0 ns (Note 1, 4)
(18) TAVE1IL | tAS Address Setup Time Early Write, El 0 ns (Note 1, 4)
(19) TAVE2H | tAS Address Setup Time Early Write, E2 0 ns (Note 1, 4)
(20) TWHAX | tWR Write Recovery Time Late Write 10 ns (Note 1, 4)
(21) TETHAX | tWR Write Recovery Time Early Write, = 10 ns (Note 1, 4)
(22) TE2LAX | tWR Write Recovery Time Early Write, E2 10 ns (Note 1, 4)
(23) TDVWH | tDW Data Setup Time Late Write 60 ns (Note 1, 4)
(24) TDVE1H | tDW Data Setup Time Early Write, El 60 ns (Note 1, 4)
(25) TDVE2L | tDW Data Setup Time Early Write, E2 60 ns (Note 1, 4)
(26) TWHDX | tDH Data Hold Time Late Write 5 ns (Note 1, 4)
(27) TE1THDX | tDH Data Hold Time Early Write, El 10 ns (Note 1, 4)
(28) TE2LDX | tDH Data Hold Time Early Write, E2 10 ns (Note 1, 4)
(29) TWLQZ | tWHZ | Write Enable Low to Output Off 50 ns (Note 2, 4)
(30) TWHQX | tOW Write Enable High to Output On 5 ns (Note 2, 4)
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-65642C-8/HM-65642C-9

N
Absolute Maximum Ratings* 8
Supply Voltage . L+7.0V 3
Input, Output or 1/O Voltage Applied....... . GND -0.3 to VCC +0.3V E'
Storage Temperature -650C to +1500C
Maximum Package Power DiSSiPation ...........ccoiiiriicrieiicinecniceie et 1 Watt I
bic ..80C/W (CERDIP Package), TBD (LCC Package)
6j 450C/W (CERDIP Package), TBD (LCC Package)
Gate COUNt ...t
Junction Temperature
Lead Temperature (Soldering, Ten Seconds) .........cccccceeueuenninne.
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.
Operating Conditions
Operating Voltage Range..........cccccceeiiciiiivniinncicnnincs +4.5V to +5.5V
Input Voltage High (VIH) ..o 2.2to VCC +0.3V
Input Voltage Low (VIL) ..-0.3V to +0.8V
Operating Temperature Range >
HM-65642C-8 -550C to +1250C 83
HM-65642C-9 -400C to +850C 88

D.C. Electrical Specifications vcc=5v +10%; Tpo= HM-65642C-8 -550C to +1250C
HM-65642C-9 -400C to +850C

SYMBOL PARAMETER | MIN I MAX I UNITS ] TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 400 HA E2 = GND, VCC = 5.5V
ICCsB2 Standby Supply Current (TTL) — 5 mA E2 = 0.8V or E1 =2.2V, VCC = 5.5V
ICCDR Data Retention Supply Current — 250 HA E2 = GND, VCC = 2.0V
ICCEN Enabled Supply Current - 5 mA E2 =22V, E1=0.8V, VCC =55V,
1o =0
ICCOP Operating Supply Current (Note 3) — 20 mA f=1MHz, E1=0.8V, E2=2.2V,
VCC =5.5V,110=0
1] Input Leakage Current -2.0 +2.0 HA VIN = VCC or GND, VCC =5.5V
110Z Input/Output Leakage Current -2.0 +2.0 MA E2 = GND, VIO = VCC or GND,
VCC =55V
VCCDR Data Retention Supply Voltage 2.0 — Vv
VOH1 Output High Voltage 2.4 — " IOH = -1.0mA, VCC = 4.5V
VOH2 Output Voltage High (Note 2) VCC-0.4 — Vv IOH = -100uA, VCC = 4.5V
VoL Output Low Voltage - 0.4 Vv I0L = 4.0mA, VCC = 4.5V
Capacitance
SYMBOL L PARAMETER I MAX J UNITS [ TEST CONDITIONS
Cl Input Capacitance (Note 2) 10 pF f = 1MHz, VIN = VCC or GND
Cio Input/Output Capacitance (Note 2) 12 pF f = 1MHz, VIN = VCC or GND
NOTES:

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

2. Tested at initial design and after major design changes.

Typical derating: 5SmA/MHz increase in ICCOP.

4. VCC =4.5V and 5.5V.

<]
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Specifications HM-65642C-8/HM-65642C-9

A.C. Electrical Specifications vcc=5v+10% Ta= HM-65642C-8 -550C to +1250C
HM-65642C-9 -400C to +850C

PARAMETER DESCRIPTION MIN MAX | UNITS COJDEI'STTONS
READ CYCLE
(1) TAVAX tRC Read Cycle Time 200 ns (Note 1, 4)
(2) TAvVQV | tAA Address Access Time 200 ns (Note 1, 4)
(3) TE1LQV | tCE1 Chip Enable Access Time Bl 200 ns (Note 1, 4)
(4) TE2HQV | tCE2 Chip Enable Access Time E2 200 ns (Note 1, 4)
(6) TGLQV | tOE Output Enable Access Time 70 ns (Note 1, 4)
(6) TEILQX | tLZ1 Chip Enable Valid to Output On E1| 10 ns (Note 2, 4)
(7) TE2HQX | tLZ2 Chip Enable Valid to Output On E2 10 ns (Note 2, 4)
(8) TGLQX |tOLZ Output Enable Valid to Output On 5 ns (Note 2, 4)
(9) TETHQZ | tHZ1 Chip Enable Not Valid to Output Off ET 70 ns (Note 2, 4)
(10) TE2LQZ | tHZ2 Chip Enable Not Valid to Output Off E2 70 ns (Note 2, 4)
(11) TGHQZ |tOHZ Output Enable Not Valid to Output Off 60 ns (Note 2, 4)
(12) TAXQX | tOH Output Hold From Address Change 10 ns (Note 2, 4)
WRITE CYCLE
(18) TAVAX | tWC Write Cycle Time 200 ns (Note 1, 4)
(14) TWLWH | tWP Write Pulse Width 120 ns (Note 1, 4)
(15) TE1LE1H | tCW Chip Enable to End of Write E1 | 120 ns (Note 1, 4)
(16) TE2HE2L | tCW Chip Enable to End of Write E2 | 120 ns (Note 1, 4)
(17) TAVWL | tAS Address Setup Time Late Write 0 ns (Note 1, 4)
(18) TAVEIL | tAS Address Setup Time Early Write, ET 0 ns (Note 1, 4)
(19) TAVE2H | tAS Address Setup Time Early Write, E2 0 ns (Note 1, 4)
(20) TWHAX | tWR Write Recovery Time Late Write 10 ns (Note 1, 4)
(21) TETHAX | tWR Write Recovery Time Early Write, El 10 ns (Note 1, 4)
(22) TE2LAX | tWR Write Recovery Time Early Write, E2 10 ns (Note 1, 4)
(23) TDVWH | tDW Data Setup Time Late Write 80 ns (Note 1, 4)
(24) TDVE1H | tDW Data Setup Time Early Write, Bl 80 ns (Note 1, 4)
(25) TDVE2L | tDW Data Setup Time Early Write, E2 80 ns (Note 1, 4)
(26) TWHDX | tDH Data Hold Time Late Write 5 ns (Note 1, 4)
(27) TE1HDX | tDH Data Hold Time Early Write, El 10 ns (Note 1, 4)
(28) TE2LDX | tDH Data Hold Time Early Write, E2 10 ns (Note 1, 4)
(29) TWLQZ |[tWHZ Write Enable Low to Output Off 70 ns (Note 2, 4)
(30) . TWHQX | tOW Write Enable High to Output On 5 ns (Note 2, 4)
NOTES:

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

2. Tested at initial design and after major design changes.
3. Typical derating: 5mA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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N
. <
Low Voltage Data Retention u‘%
O
Harris CMOS RAM s are designed with battery backup in mind. Data retention voltage and supply current are !
guaranteed over the operating temperature range. The following rules ensure data retention: JE:
1. The RAM must be kept disabled during data retention. This is accomplished by holding the E2 pin between
-0.3V and GND.
2. During power-up and power-down transitions, E2 must be held between -0.3V and 10% of VCC.
3. The RAM can begin operating one TAVAX after VCC reaches the minimum operating voltage of 4.5V
DATA RETENTION MODE
vce -——-————————————\ Z(_____—____—__——_
Y - ————_— - ——————— —— — —— — — e — ———— - —
VIH
TAVAX
E2
VCCOR -+ ————— - >
85
5%
7, g
GND
Read Cycles
READ CYCLE I W, E2 HIGH; G, E1 LOW
TAVAX (1)
A 4 ADDRESS 1 ADDRESS 2 XX
TAVQV (2) | __TAXQX (12)
0 QXXX DATAL DATA 2 XXXXXX
READ CYCLE Ii: W HIGH
TAVAX (1} .
XX
- TAVQV (2) _
Bl A\
TEILQV (3) ~_TEIHQZ (9)
_ TEILOX®6) o o
TTTTHE NN
E2
L TE2HQV (4) TE2LQZ (10)
~ TE2HQX (7) I
T\ /L
~__ TGLQV (5) TGHQZ (11)
~_TGLOX(8)_ | T ‘
0 AXXK XO—
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HM-65642

Write Cycles
WRITE CYCLE I LATE WRITE

WRITE CYCLE lll: EARLY WRITE — CONTROLLED BY E2

B TAVAX (13)
Xk
TAVWL (17 | TWLWH (14) , _ TWHAX[20)
W ——
K e
7¥/ ' \
TWHQX (30)
. TOVWH (23) - <WHI])( (261
]
| TWLOZ (28]
0
WRITE CYCLE Ii: EARLY WRITE — CONTROLLED BY E1
- TAVAX (13) .
A %X
TAVEIL (18] TEILETH (15) TETRAX (21)
B N ]
El - Jl
&2 /m;/ \
TOVETH (24) - ‘EIHUX (27L|
., =

TAVAX (13) o
A
‘TAVEZH Hi TEZHE2L (16) TE2LAX [2&
B2 _____7‘ jf
TDVE2L (25) - TE2LDX (28)

7Y

)
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T
8K x 8, 16K x 4 CMOS RAM
Features Pinout
® Low Power Standby 4mW Maximum TOP VIEW
e Low Power Operation 280mW/MHz Maximum
® Data Retention 2.0V Minimum *GND 1 V 40 [ vee
e TTL Compatible In/Out gjgg gg g o
¢ Three State Outputs 054 ksl
® Fast A Time 350ns Maximum 0515 B ]
¢ Wide Operating Temperature Ranges :?E g gi g :::]
» HM-6564-5 00C to +700C (=l 339
» HM-6564-9 -400C to +859C B9 R2O36
» HM-6564-2/-8 S50Cto+1250C | mEE  Meee mow
e On Chip Address Registers £ 2 bog &
* Organizable 8K x 8 or 16K x 4 A6 13 83 A5 =2
_ " " [ YJm RV} 27 [ A4 =
® 40 Pin DIP Pinout — 2.000” x 0.900 w15 g
Description 06 ] 16 202
06017 [ )i}
The HM-6564 is a 64K bit CMOS RAM. it consists of 16 HM-6504 4K x 1 CMOS 0718 23103
RAMs, in leadless carriers, mounted on a ceramic substrate. The HM-6564 is con- == 230
figured as an extra wide, standard length 40 pin DIP. The memory appears to the vee 20 /\ 21 73 6N
system as an array of 16 4K x 1 static RAMs. The array is organized as two 8K by 4
blocks of RAM sharing only the address bus. The data inputs, data outputs, chip
enables and write enables are seperate for each block of RAM. This allows the
user to organize the HM-6564 RAM as either an 8K by 8 or a 16K by 4 array.
This 64K memory provides a unique blend of low power CMOS semiconductor *NOTES:
technology and advanced packaging techniques. The HM-6564 is intended for Pins 20 and 40 (VCC) are internally con-
use in any application where a large amount of RAM is needed, and where power nected. Similarly pins 1 and 21 (Ground)
consumption and board space are prime concerns. The guaranteed low voltage are °°':"e|‘l"fed‘ T\;‘gcus?' 1 ad":ed to
data retention characteristics allow easy implementation of non-volatile g?r:;"fg s b beens 2nd Ground
read/write memory by using very small batteries mounted directly on the memory prove power distribution across the array
circuit board. Example applications include digital avionic instrumentation, and will enhance decoupling.
remote data acquisition, and portable or hand held digital communications Pin 10 is i | )
devices. in 10 is internally connected to pin 11,

and pin 30 is connected to pin 31.

Functional Diagram

X A} Y
w N a1 a1
\— A X
& N g gy
lu 1-4 l}‘
00Qo o1 a1 b2 Q2 03 Q3
e X Y Y
W N 4§ T
AN N AN
;_ a1 N 4
|g_d ;u 2
D4 Q4 DS Q5 D6 Q6 D7 Q7

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
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HM-6564

Organization Guide

To Organize 8K x 8:

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

To Organize 16K x 4:

Connect: Q0 with Q4 (Pins 2 + 39)
DO with D4 (Pins 3 + 38)
Q1 with Q5 (Pins 4 + 37)
D1 with D5 (Pins 5 + 36)
D2 with D6 (Pins 16 + 25)
Q2 with Q6 (Pins 17 + 24)
D3 with D7 (Pins 18 + 23)
Q8 with Q7 _ (Pins 19 + 22)
Optional W1 may be common with W2  (Pins 11 + 31)

Concerns for Proper Operation of Chip Enables:

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

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

Printed Circuit Board Mounting:

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

Board Size Tradeoffs

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

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

64K ARRAY OR 16 4K RAMs ON A PC BOARD vs. THE HM-6564

Leadless Carrier

PACKAGE CIRCUIT SUBSTRATE SIZE

18 Pin DIP Standard Two Sided PCB 12 to 15 square inch

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

HM-6564

Two Sided Mounting Multilayer
Alumina Substrate

2 square inch

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

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

<
Absolute Maximum Ratings* 8
Supply Voltage ‘?
Input, Output or I/O Voitage Applied .GND -0.3V to VCC +0 3V E
Storage Temperature...... .-650C to +1500C T
Maximum Package Power DiSSipation ...t it 1 Watt
TBDOC/W (Module Package)
... TBDOC/W (Module Package)
Junction Temperature ...
Lead Temperature (Soldenng‘ Ten Seconds) ...
*CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress only rating and functional operation of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied.
Operating Range
Operating Voltage RANGE .......c..ooviriieiieriiieiciese e st se s re st ee s aesse e s raesseb e e sterer s ebsstseneesaseas +4.5V to +5.5V
Operating Temperature Range
HM-6564-8 .... -550C to +125°C
D.C. Electrical Specifications VCC =5V £ 10%; Ta = HM-6564-8 -550C to +1250C
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS @ g
ICCSB Standby Supply Current — 800 MA 10 =0, VI =VCC or GND 5 E
ICCOP1 Operating Supply Current — 56 mA E = 1MHz, 10 =0, VI = VCC or GND
(8K x 8) (Note 3)
ICCOP2 Operating Supply Current — 28 mA E = 1MHz, 10 =0, VI = VCC or GND
(16K x 4) (Notes 2, 3)
ICCDR Data Retention Supply Current — 400 MA 10=0,VCC =20, VI = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 — \
1A Address Input Leakage -20 +20 HA VI =VCC or GND
11D1 Data Input Leakage (8K x 8) -3 +3 LA VI =VCC or GND
11D2 Data Input Leakage -5 +5 HA VI =VCC or GND
(16K x 4)) (Note 2)
IIE1 Enable Input Leakage (8K x 8) -10 +10 UA VI =VCC or GND
11E2 Enable Input Leakage (16K x 4) -5 +5 HA VI =VCC or GND
(Note 2)
1IW Write Enable Input Leakage (Each) -10 +10 MA =VCC or GND
1021 Output Leakage (8K x 8) -5 +5 LA VO =VCC or GND
1022 Output Leakage (16K x 4) (Note 2) -10 +10 LA VO =VCC or GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0 | VCC+0.3 \
VOL Output Low Voltage — 0.4 \ 10 = 2.0mA
VOH1 Output High Voltage 2.4 — \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \ 10 = -100pA
CIA Address Input Capacitance (Note 2) — 200 pF f=1MHz, VI =VCC or GND
CID1 Data Input Capacitance — 50 pF f = 1MHz, VI = VCC or GND
(8K x 8) (Note 2)
CID2 Data Input Capacitance — 100 pF f=1MHz, VI = VCC or GND
(16K x 4) (Note 2)
CIE1 Enable Input Capacitance — 160 pF f=1MHz, VI =VCC or GND
(8K x 8) (Note 2)
ClE2 Enable Input Capacitance — 80 pF f=1MHz, VI = VCC or GND
(16K x 4) (Note 2)
Ciw Write Enable Input Capacitance — 100 pF f=1MHz, VI =VCC or GND
(Each) (Note 2)
CO1 Output Capacitance — 50 pF f = 1MHz, VO = VCC or GND
(8K x 8) (Note 2)
co2 Output Capacitance — 100 pF f = 1MHz, VO = VCC or GND
(16K x 4) (Note 2)
NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output load: 1TTL gate
equivalent and CL = 50pF (Min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. ICCOP is proportional to operating frequency.
4. VCC =4.5V and 5.5V
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Specifications HM-6564-9

Absolute Maximum Ratings*

Supply Voltage

+7.0V

Input, Output or 1/0 Voltage Applied

GND -0.3V to VCC +0.3V

Storage Temperature

-650C to +1500C

Maximum Package Power Dissipation

1 Watt

bic TBDOC/W (Module Package)
bja TBDOC/W (Module Package)
Gate Count 112000
Junction Temperature .. +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C

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

Operating Conditions

Operating Voltage Range

+4,5V to +5.5V

Operating Temperature Range

HM-6564-9 -400C to +85°C
D.C. Electrical Specifications VCC =5V £ 10%; Ta = HM-6564-9 -400C to +850C
TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
|CCSB Standby Supply Current — 800 MA 10 =0, VI =VCC or GND
ICCOP1 Operating Supply Current — 56 mA E = 1MHz, 10 =0, VI = VCC or GND
(8K x 8) (Note 3)
ICCOP2 Operating Supply Current —_— 28 mA E = 1MHz, 10 =0, VI = VCC or GND
(16K x 4) (Notes 2, 3)
ICCDR Data Retention Supply Current — 400 UA 10 =0, VCC =20, VI =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 — \
1A Address Input Leakage -20 +20 MA VI =VCC or GND
11D1 Data Input Leakage (8K x 8) -3 +3 MA VI =VCC or GND
11D2 Data Input Leakage -5 +5 HA VI =VCC or GND
(16K x 4)) (Note 2)
11E1 Enable Input Leakage (8K x 8) -10 +10 LA VI =VCC or GND
HE2 Enable Input Leakage (16K x 4) -5 +5 HA VI =VCC or GND
(Note 2)
Hw Write Enable Input Leakage (Each) -10 +10 uA VI =VCC or GND
1021 Output Leakage (8K x 8) -5 +5 UA VO = VCC or GND
1022 Output Leakage (16K x 4) (Note 2) -10 +10 HA VO = VCC or GND
VIL Input Low Voltage -0.3 0.8 v
VIH Input High Voltage VCC-2.0 VCC+0.3 Vv
VOL Output Low Voltage — 0.4 \ 10 = 2.0mA
VOH1 Output High Voltage 2.4 — \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \" 10 =-100uA
CIA Address Input Capacitance (Note 2) — 200 pF f = 1MHz, VI = VCC or GND
CiD1 Data Input Capacitance — 50 pF f=1MHz, VI =VCC or GND
(8K x 8) (Note 2)
CiD2 Data Input Capacitance — 100 pF f = 1MHz, VI = VCC or GND
(16K x 4) (Note 2)
CIE1 Enable Input Capacitance — 160 pF f=1MHz, VI = VCC or GND
(8K x 8) (Note 2)
CIE2 Enable Input Capacitance — 80 pF f=1MHz, VI = VCC or GND
(16K x 4) (Note 2)
Ciw Write Enable Input Capacitance — 100 pF f=1MHz, VI = VCC or GND
(Each) (Note 2)
CO1 Output Capacitance — 50 pF f=1MHz, VO = VCC or GND
(8K x 8) (Note 2)
Cc02 Output Capacitance — 100 pF f=1MHz, VO = VCC or GND
(16K x 4) (Note 2)

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

[ANN]

. ICCOP is proportional to operating frequency.
. VCC = 4.5V and 5.5V

EN

. Tested at initial design and after major design changes.
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Specifications HM-6564-8/-9

<
A.C. Electrical Specifications (Note 1) VCC =5V +£10%; Ta= HM-6564-8 -550C to +1250C 8
HM-6564-9 -400C to +850C ©
TEST %
SYMBOL PARAMETER MIN MAX UNITS CONDITION
(1) TELQV Chip Enable Access — 350 ns (Notes 1, 4)
(2 TAvaQv Address Access — 400 ns (Notes 1, 4)
(TAVQV = TELQV + TAVEL)
3)} TELQX Output Enable 5 - ns (Notes 2, 4)
4| TEHQZ Output Disable —_ 120 ns (Notes 2, 4)
(5) TELEL Read or Write Cycle 480 — ns (Notes 1, 4)
(6) TELEH Chip Enable Low 350 — ns (Notes 1, 4)
(7)| TEHEL Chip Enable High 130 — ns (Notes 1, 4)
(8)] TAVEL Address Setup 50 — ns (Notes 1, 4)
9) TELAX Address Hold 50 — ns (Notes 1, 4) wE
(=R}
(10)| TWLWH Write Enable Low 150 — ns (Notes 1, 4) E E
(11)| TWLEH Write Enable Setup 250 — ns (Notes 1, 4) =
(12) TWLEL Early Write Setup 10 - ns (Notes 1, 4)
(Write Mode)
(13)| TELWH Early Write Hold 100 — ns (Notes 1, 4)
(Write Mode)
(14)| TDVWL Data Setup 10 — ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup 10 - ns (Notes 1, 4)
(16) | TWLDX Data Hold 100 — ns (Notes 1, 4)
(17) TELDX Early Write Data Hold 100 — ns (Notes 1, 4)

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

. Tested at initial design and after major design changes.

. ICCOP is proportional to frequency.

. VCC =4.5V and 5.5V

AN
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Specifications HM-6564-5

Absolute Maximum Ratings*

Supply Voltage
Input, Output or 1/0 Voitage Applied
Storage Temperature

+7.0V

...... GND -0.3V to VCC +0.3V

-650C to +1500C

Maximum Package Power Dissipation 1 Watt
Bjgeworr . TBDOC/W (Module Package)
Gja ----- . TBDOC/W (Module Package)
Gate Count 112000
Junction Temperature +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C

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

Operating Conditions

Operating Voitage Range...........
Operating Temperature Range

+4,5V to +5.5V

HM-6564-5 00C to +700C
D.C. Electrical Specifications VCC =5V =+ 10%; T = HM-6564-5 00C to +70°C
. TEST
SYMBOL PARAMETER MIN MAX UNITS CONDITIONS
ICCSB Standby Supply Current — 5.6 mA 10 =0, VI =VCC or GND
ICCOP1 Operating Supply Current — 60 mA E = 1MHz, 10 =0, VI = VCC or GND
(8K x 8) (Note 3)
ICCOP2 Operating Supply Current — 30 mA E=1MHz, 10 =0, VI = VCC or GND
(16K x 4) (Notes 2, 3)
ICCDR Data Retention Supply Current — 3.2 mA VCC =2.0,10 =0, VI =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 - \
A Address Input Leakage -20 +20 MA VI =VCC or GND
11D1 Data Input Leakage (8K x 8) -3 +3 UA VI =VCC or GND
11D2 Data Input Leakage -5 +5 HA VI =VCC or GND
(16K x 4)) (Note 2)
1E1 Enable Input Leakage (8K x 8) -10 +10 LA VI =VCC or GND
IE2 Enable Input Leakage (16K x 4) -5 +5 HA VI =VCC or GND
(Note 2)
W Write Enable Input Leakage (Each) -10 +10 UA VI =VCC or GND
10Z1 Output Leakage (8K x 8) -5 +5 UA VO = VCC or GND
1022 Output Leakage (16K x 4) (Note 2) -10 +10 Iy VO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage VCC-2.0 VCC+0.3 Y
VOL Output Low Voltage — 0.4 \ 10 = 1.6mA
VOH1 Output High Voltage 2.4 — \ 10 = -0.4mA
VOH2 Output High Voltage (Note 2) VCC-0.4 — \ 10 = -100uA
CIA Address Input Capacitance (Note 2) — 200 pF f=1MHz, VI =VCC or GND
CID1 Data Input Capacitance —_ 50 pF f =1MHz, VI = VCC or GND
(8K x 8) (Note 2)
CID2 Data Input Capacitance — 100 pF f =1MHz, VI = VCC or GND
(16K x 4) (Note 2)
CIE1 Enable Input Capacitance — 160 pF f=1MHz, VI =VCC or GND
(8K x 8) (Note 2)
CIE2 Enable Input Capacitance — 80 pF f=1MHz, VI = VCC or GND
(16K x 4) (Note 2)
Clw Write Enable Input Capacitance — 100 pF f=1MHz, VI = VCC or GND
(Each) (Note 2)
CO1 Output Capacitance —_ 50 pF f=1MHz, VO = VCC or GND
(8K x 8) (Note 2)
Cco2 Output Capacitance —_ 100 pF f=1MHz, VO = VCC or GND
(16K x 4) (Note 2)

NOTES: 1. Inputpulse levels: 0 to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output load: 1TTL gate
equivalent and CL = 50pF (Min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.

Hwn

. Tested at initial design and after major design changes.
. ICCOP is proportional to operating frequency.
. VCC =4.5V and 5.5V

2-118




Specifications HMI-6564-5

<
A.C. Electrical Specifications (Note 1) vCC =5V + 10%; Ta= HM-6564-5 -00C to +709C ‘,ﬁ
®
TEST %
SYMBOL PARAMETER MIN MAX UNITS CONDITION
M| TELQV Chip Enable Access — 450 ns (Notes 1, 4)
(2)] TAvQv Address Access — 500 ns (Notes 1, 4)
(TAVQV =TELQV + TAVEL)

(3) TELQX | Output Enable 5 — ns (Notes 2, 4)

(4) TEHQZ Output Disable — 150 ns (Notes 2, 4)

(5) TELEL Read or Write Cycle 600 - ns (Notes 1, 4)

(6) TELEH Chip Enable Low 450 — ns (Notes 1, 4)

7) TEHEL Chip Enable High 150 —_ ns (Notes 1, 4)

(8) TAVEL Address Setup 50 — ns (Notes 1, 4)

(9) TELAX Address Hold 50 — ns (Notes 1, 4) -
(100 TWLWH Write Enable Low 150 — ns (Notes 1, 4) g %
(11) TWLEH Write Enable Setup 250 — ns (Notes 1, 4) =
(12) TWLEL Early Write Setup 10 — ns (Notes 1, 4)

(Write Mode)
(13)| TELWH Early Write Hold 100 — ns (Notes 1, 4)
(Write Mode)
(14) TDVWL Data Setup 10 — ns (Notes 1, 4)
(15) TDVEL Early Write Data Setup 10 —_ ns (Notes 1, 4)
(16) |  TWLDX Data Hold 100 — ns (Notes 1, 4)
(17) TELDX Early Write Data Hold 100 — ns (Notes 1, 4)

NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max; Input and output timing reference level: 1.5V; Output
load: 1TTL gate equivalent and CL =50pF (Min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
. ICCOP is proportional to operating frequency.
4. VCC =4.5V and 5.5V

w
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HM-6564

Read Cycle

o

000.0.0.0.

K RRRLHRRRRRARIRRERRRHRARRRREARRRR,

(X2 .Q.O. CXK

TELEL (5)
"

ELEH TEHEL—=(7)

(6)

/]

(4) TEHaz —»]

|
HIGH-Z

l—TELOV 0]
— TELOX
. ]

HIGH-Z
VALID DATA OUTPUT )
W HIGH
P } ! | i
IEFERENCE | | 1 T | |
-1 0 1 2 3 5
TRUTH TABLE
TIME _ INPUTS OUTPUT
REFERENCE E W A Q FUNCTION
-1 H X X z Memory Disabled
0 RN H \Y z Cycle Begins, Addresses are Latched
1 L H X X Output Enabled
2 L H X \ Output Valid
3 . H X \Y Read Accomplished
4 H X X z Prepare for Next Cycle (Same as -1)
5 R H \ 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 set up
and hold time requirements must be met. After the
required hold time, the addresses may change state
without affecting device operation. During time (T =1) the

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

Early Write Cycle

R
.0.9.9.0.0.9.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0.9,

8)

TSRS
RIS

TELEL {5) "
TE[LEH TEHEL—={(7)
q N—
(12)
TWLEL [~=-TELWH. TWLEL [=—

(13)

AN

)j Jr

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

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

that state until E returns high (T = 2). For this cycle, the
data input is latched by E going low; therefore data set up
and hold times should be referenced to E. When E (T = 2)
returns to the high state the output buffer disables and all
signals are unlatched. The device is now ready for the
next cycle.
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HM-6564

Late Write Cycle

REFERENCE l I

TIME t ? %

-
S
-

TRUTH TABLE

TIME l _ _INPUTS Iou‘rpu'r |
REFERENCE E w A D Q FUNCTION
-1 H X X X z Memory Disabled
0 R H v X z Cycle Begins, Addresses are Latched
1 L RS X Y X Write Begins, Data is Latched
2 L H X X X Write in Progress Internally
3 2 H X X X Write Completed
4 H X X X z Prepare for Next Cycle (Same as -1)
5 e H \ X z Cycle Ends, Next Cycle Begins (Same as 0)

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

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

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

HM-6504 (One of Sixteen)
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@ HARRIS LM.8808/08A

8K x 8 Asynchronous
CMOS Static RAM Module

Features Pinouts
e Full CMOS Design
® 6 Transistor Memory Cell - TOP VIEW
® Low Standby Current 250/9001A w Y ab e
* Low Operating Current 70mA w2 2 a0 w
® Fast Address Access Time 100/120/150ns w s s N
® Low Voltage Data Retention 2.0V :“ E; ’f% ::
e CMOS/TTL Compatible Inputs/Outputs Ai R § ;] n
e JEDEC Approved Pinout " Ev o 1
e Equal Cycle and Access Time w [s :IEZ afl o
* No Clocks or Strobes Required :; E‘:n f;a ;07
* Single 5 Volt Supply wo On 18[] o0
e Gated Inputs — No Pull-Up or Pull-Down Resistors Required o [z ) o
o Wide Temperature Rang -550C to +1250C we (Jis ol] o
oo [J1a 5[] oe3
e Easy Microprocessor Interfacing
e Dual Chip Enable Control (HM-8808A)
Description TOP VIEW
The HM-8808 and HM-8808A are 8K x 8 Asynchronous CMOS Static RAM Mod- N d \ Y 0 e
ules, based on multi-layered, co-fired, dual-in-line substrates. Mounted on each mz e n% (]
substrate are four HM-65162 2K x 8 CMOS SRAMS, a high speed CMOS decoder, wn s %[] e
and a ceramic decoupling capacitor, all packaged in leadless chip carriers. The e [a s[]
capacitor is added to reduce noise and the need for external decoupling. The ws L ] w
HM-65162 RAMs used in these modules are full CMOS devices, utilizing arrays of " E > 8 % b
six transistor (6T) memory cells for the most stable and lowest possible standby w2 Os ; af) mo
supply current over the full military temperature range. In addition to this, the n @._, T =»fa
high stability of the 6T cell provides excellent protection against softerrors due to w [ 18f] o
noise and alpha particles. This stability also improves the radiation tolerance of oo [fn 18[] 006
the RAM over that of four transistor devices. The HM-8808 and HM-8808A have o [z [ o
gated inputs to simplify system design for optimum standby supply current. The w2 [ 5[] 004
pinouts of these modules conform to the JEDEC 28-pin 8-bit wide standard, oo [ s s

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

Functional Diagram
Ag—A1p PIN DESCRIPTION
00p—007
W PIN DESCRIPTION
[ A Address Input
’ DQ Data Input/Output
] am RAM E Chip Enable (HM-8808)
El Chip Enable (HM-8808A)
E2 Chip Enable (HM-8808A)
w Write Enable
- G Output Enable
SELECTION GUIDE
PART NUMBER TELQV | IccsB
Al —h HM-8808S/HM-8808AS 100ns 250uA
! '—E 'é '“11_4:“3’ © HM-8808B/HM-8808AB 120ns 250uA
3 E } -
(HM-8808A only) HM-8808 /HM-8808A 150ns 9004A

CAUTION: These devices are sensitive to electrostatic discharge. Proper |.C. handling procedures should be followed.
Specifications are subject to change without notice.
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Specifications HM-8808S/HM-8808AS

<
Absolute Maximum Ratings g
Supply Voltage (VCC-GND) ..-0.3to 7.0V B
Input or Output Voltage Applied GND -0.3V to VCC +0.3V (=)
Storage Temperature Range -650C to +1500C [~
Maximum Package Power Dissipation .. 1 Watt “i
bic TBDOC/W (Module Package) E
ia TBDOC/W (Module Package) T
Gate Count 105000
Junction Temperature .......... +1500C
Lead Temperature (Soldering, Ten seconds) +2750C
CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress only rating and functional operation of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied.
Operating Conditions
Operating Supply Voitage 4.5V to 5.5V
Operating Temperature HM-8808S/HM-8808AS-8 -550C to +1250C
HM-8808S/HM-8808AS-9 -400C to +850C
D.C. Electrical Specifications VCC =5V + 10%; Tp = HM-8808S/HM-8808AS-8 -550C to +1250C x
HM-8808S/HM-8808AS-9 -400C to +850C § g
SYMBOL PARAMETER | wn [ max | uwts [ TEST conpiTions °g
IccsBi Standby Supply Current (CMOS) — 250 HA 10=0, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
ICCSB Standby Supply Current (TTL) — 35 mA 10=0, E=VIH (Note 7),
E2=VIL (Note 8)
ICCEN Enabled Supply Current — 60 mA 10=0, E=VIL (Note 7),
E2=VIH (Note 8)
IcCcopP Operating Supply Current — 70 mA 10=0, f=1MHz, E=VIL (Note 7),
E2=VIH (Notes 8, 2)
ICCDR Data Retention Supply Current — 125 HA VCC=2.0V, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
1 Input Leakage Current -1.0 +1.0 uA VI =GND or VCC
1oz Input/Output Leakage Current -1.0 +1.0 uA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — v VCC=2.0V, E=VCC (Note 7),
E2=GND (Note 8)
VoL Output Low Voltage — 0.4 " 10=4.0mA
VOH1 Output High Voitage 2.4 — \ 10=-1.0mA
VOH2 Output High Voltage VCC-0.4 — \ 10 = -100pA (Note 3)
VIL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.4 VCC+0.3 \
Capacitance (Note 3)
symeoL | PARAMETER | min | max | units TEST CONDITIONS
CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=IMHz (Note 3)
cw Write Enable Capacitance — 48 pF VW=VCC or GND, f=iMHz (Note 3)
Cl Input Capacitance: G, A — 35 pF VI=VCC or GND, f=IMHz (Note 3)
Clo Input/Output Capacitance — 43 pF VIO=VCC or GND, f=IMHz (Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. 6. “EH” (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V. 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).
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Specifications HM-8808S/HM-8808AS

A.C. Electrical Specifications vCC =5V + 10%; T = HM-8808S/HM-8808AS-8 -550C to +1250C

(1)
(2)

(4)
(5)
(6)
(7)
(8)
(9)

(10)
()
12)
(13)
(14)
(15)
(16)
an
(18)
(19)
(20)
@
(22)
(23)
(24)

NOTES:

HM-8808S/HM-8808AS-9

-400C to +85°C

SYMBOL PARAMETER J MIN l MAX J UNITS TEST CONDITIONS
READ CYCLE
TAVAX Read Cycle Time 100 — ns
TAVQV Address Access Time — 100 ns
TELQV Chip Enable Access Time — 100 ns (Note 5)
TGLQV Output Enable Access Time — 50 ns
TELQX Chip Enable Output Enable Time 20 — ns (Notes 3, 5)
TGLQX Output Enable Output Enable Time 5 —_ ns (Note 3)
TAXQX Address Output Hold Time 5 - ns
TEHQZ Chip Disable Output Disable Time 0 60 ns (Notes 3, 6)
TGHQZ Output Disable Time 0 40 ns (Note 3)
WRITE CYCLE
TAVAX | Write Cycle Time 100 — ns
TELWH Chip Enable to End of Write 70 — ns (Note 5)
TWLWH Write Enable Pulse Width 40 - ns
TELEH Enable Pulse Width (Early Write) 40 — ns (Notes 3, 5, 6)
TAVWL Address Setup Time (Late Write) 15 — ns
TAVEL Address Setup Time (Early Write) 0 — ns (Notes 3, 5)
TWHAX Address Hold Time (Late Write) 10 — ns
TEHAX Address Hold Time (Early Write) 30 - ns (Note 3)
TDVWH Data Setup Time (Late Write) 30 -_— ns
TDVEH Data Setup Time (Early Write) 30 — ns (Note 6)
TWHDX Data Hold Time (Late Write) 10 - ns
TEHDX Data Hold Time (Early Write) 30 — ns (Notes 3, 6)
TWLEH Write Enable Pulse Setup Time 40 — ns (Note 6)
TWLQZ Write Enable Output Disable Time — 40 ns (Note 3)
TWHQX Write Disable Output Enable Time 0 —_ ns (Note 3)
1. All devices tested at worst case temperature and supply voltage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI =VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V. 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.

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

<
Absolute Maximum Ratings 8
SUPPLY VOIAGE (VCC-GIND) ..ottt ber e st er e st se sttt eeeiere s -0.3to 7.0V B
Input or Output Voltage Applied GND -0.3V to VCC +0.3V o
Storage TemMPerature RANGE........coccirririiinrieeeieetesiett ettt er et tes e et eees b eseeee e enesereensenes -650C to +1500C 8
Maximum Package Power DisSipation ...........ccccciiiiiiiiiiiiiincics s 1 Watt 1
Bic TBDOC/W (Module Package) =
bja TBDOC/W (Module Package) I
Gate Count ..o JO OO PO ST PPRPTUPN 105000
JUNCHION TEMPEIALUIE .......oiiiieiiciii ittt ettt bbb es e sr ettt ea et be s s ten +1500C
Lead Temperature (SOIdering, TN SECONAS) .....ccceuiieririiririieietieieeeise et s s et es s s ereseebssessessenesenes +2750C

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

Operating Conditions

Operating Supply Voltage 4.5V to 5.5V
Operating Temperature HM-8808B/HM-8808AB-8............ccccovevvirnninniniinniseicreeiens ..-550C to +1250C
HM-8808B/HM-8808AB-9 -400C to +85°C
D.C. Electrical Specifications VCC =5V + 10%; Tp = HM-8808B/HM-8808AB-8 -550C to +1250C ] g
HM-8808B/HM-8808AB-9 -400C to +850C ==
«
SYMBOL PARAMETER l MIN J MAX J UNITS l TEST CONDITIONS =
1CCSsB1 Standby Supply Current (CMOS) — 250 UA 10=0, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
ICCSB Standby Supply Current (TTL) — 35 mA 10=0, E=VIH (Note 7),
E2=VIL (Note 8)
ICCEN Enabled Supply Current — 60 mA 10=0, E=VIL (Note 7),
E2=VIH (Note 8)
ICCOP Operating Supply Current — 70 mA 10=0, i=1MHz, E=VIL (Note 7),
E2=VIH (Notes 8, 2)
ICCDR Data Retention Supply Current — 125 HA VCC=2.0V, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
i Input Leakage Current -1.0 +1.0 MA VI =GND or VCC
110Z Input/Output Leakage Current -1.0 +1.0 MA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \ VCC=2.0V, E=VCC (Note 7),
E2=GND (Note 8)
VoL Output Low Voltage - 0.4 Vv 10=4.0mA
VOH1 Output High Voltage 2.4 — \ 10=-1.0mA
VOH2 Output High Voltage VCC-0.4 — \ 10 =-100uA (Note 3)
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 2.4 VCC+0.3 \
Capacitance (Note 3)
SYMBOL PARAMETER l MIN l MAX | UNITS TEST CONDITIONS
CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=IMHz (Note 3)
Cw Write Enable Capacitance — 48 pF VW=VCC or GND, f=IMHz (Note 3)
Ci Input Capacitance: 6 A — 35 pF VI=VCC or GND, f=IMHz (Note 3)
Cio Input/Output Capacitance — 43 pF VIO=VCC or GND, f=IMHz (Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. 6. “EH” (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.

Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V. . Relevant to the HM-8808 only.
input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.
Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

-~
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Specifications HM-8808B/HM-8808AB

A.C. Electrical Specifications vCC =5V + 10%; T = HM-8808B/HM-8808AB-8 -550C to +1250C
HM-8808B/HM-8808AB-9 -400C to +850C

symsoL | PARAMETER [ min | max | units | TEST conpiTiONs
READ CYCLE

(1) | TAVAX Read Cycle Time 120 —_ ns

(2 | TAvQv Address Access Time — 120 ns

3) | TELQV Chip Enable Access Time — 120 ns (Note 5)

(4) | TGLQV Output Enable Access Time — 65 ns

(5) | TELQX Chip Enable Output Enable Time 20 — ns (Notes 3, 5)

(6) | TGLQX Output Enable Output Enable Time 5 — ns (Note 3)

(7) | TAXQX Address Output Hold Time 5 —_ ns

(8) | TEHQZ Chip Disable Output Disable Time 0 70 ns (Notes 3, 6)

(9 | TGHQZ Output Disable Time 0 40 ns (Note 3)

WRITE CYCLE )

(100 TAVAX Write Cycle Time 120 — ns

(11)| TELWH Chip Enable to End of Write 80 — ns (Note 5)

(12)| TWLWH Write Enable Pulse Width 55 - ns

(13)| TELEH Enable Pulse Width (Early Write) 60 — ns (Notes 3, 5, 6)

(14} TAVWL Address Setup Time (Late Write) 15 — ns

(15)| TAVEL Address Setup Time (Early Write) 0 - ns (Notes 3, 5)

(16)| TWHAX Address Hold Time (Late Write) 10 - ns

(7| TEHAX Address Hold Time (Early Write) 30 - ns (Note 3)

(18) | TDVWH Data Setup Time (Late Write) 30 — ns

(19)| TDVEH Data Setup Time (Early Write) 30 - ns (Note 6)

(20) | TWHDX Data Hold Time (Late Write) 15 —_ ns

(21)| TEHDX Data Hold Time (Early Write)- 30 - ns (Notes 3, 6)

(22) | TWLEH Write Enable Pulse Setup Time 55 — ns (Note 6)

(23)] TWLQZ Write Enable Output Disable Time - 40 ns (Note 3)

(24) | TWHQX Write Disable Output Enable Time 0 — ns (Note 3)

NOTES: 1. All devices tested at worst case temperature and supply voltage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V. 7. Relevant to the HM-8808 only.
Input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.

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

=
Absolute Maximum Ratings o
S~
SUPPIY VOIAGE (VEC-GIND) ....covoiorieieseiietteiss et ss s st st -0.3to 7.0V 8
Input or Output Voltage Applied GND -0.3V to VCC +0.3V o
Storage Temperature Range . . -650C to +1500C o0
Maximum Package Power DiSSiPation ...t 1 Watt L]
Bic TBDOC/W (Module Package) =
Bja TBDOC/W (Module Package) I
Gate Count .....
Junction Temperature .
Lead Temperature (Soldering, Ten seconds)
CAUTION: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress only rating and functional operation of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied.
Operating Conditions
Operating SUPPLY VORAGE..........ooiiiiiriicieccie s s e 4.5V to 5.5V
Operating Temperature HM-8808/HM-8808A-8....... reeeeeeenm550C tO +1250C
HM-8808/Hm-8808A-9 -400C to +850C
D.C. Electrical Specifications VCC =5V + 10%; Tp = HM-8808/HM-8808A-8 -550C to +1250C a E
HM-8808/HM-8808A-9 -400C to +850C E =
=
SYMBOL L PARAMETER l MIN | MAX | UNITS | TEST CONDITIONS
ICCSB1 Standby Supply Current (CMOS) — 900 HA 10=0, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
ICCsB Standby Supply Current (TTL) — 35 mA 10=0, E=VIH (Note 7),
E2=VIL (Note 8)
ICCEN Enabled Supply Current — 70 mA 10=0, E=VIL (Note 7),
E2=VIH (Note 8)
ICCOP Operating Supply Current — 70 mA 10=0, f=IMHz, E=VIL (Note 7),
E2=VIH (Notes 8, 2)
ICCDR Data Retention Supply Current ‘ — 400 HA VCC=2.0V, E=VCC-0.3V (Note 7),
E2=0.3V (Note 8)
n Input Leakage Current -5.0 +5.0 LA VI =GND or VCC
110Z Input/Output Leakage Current -5.0 +5.0 HA VIO = GND or VCC
VCCDR Data Retention Supply Voltage 2.0 — \" VCC=2.0V, E=VCC (Note 7),
E2=GND (Note 8)
VOL Output Low Voltage — 0.4 \ 10=4.0mA
VOH1 Output High Voltage 2.4 — \" 10=-1.0mA
VOH2 Output High Voltage VCC-0.4 — \ 10 =-100pA (Note 3)
ViL Input Low Voltage -0.3 0.8 \
VIH Input High Voltage 2.4 VCC+0.3 \
Capacitance (Note 3)
SYMBOL I PARAMETER L MIN I MAX l UNITS TEST CONDITIONS
CE Enable Input Capacitance — 15 pF VE=VCC or GND, f=IMHz (Note 3)
cw Write Enable Capacitance — 48 pF VW=VCC or GND, f=1MHz (Note 3)
Cl Input Capacitance: Ei— A — 35 pF VI=VCC or GND, f=1MHz (Note 3)
[o][e] Input/Output Capacitance — 43 pF VIO=VCC or GND, f=IMHz (Note 3)
NOTES: 1. All devices tested at worst case temperature and supply voitage limits. 5. “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI =VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. 6. “EH" (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EIH or E2L on the HM-8808A.
Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V. 7. Relevant to the HM-8808 only.
input and output timing reference levels: 1.5V 8. Relevant to the HM-8808A only.

Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

2-127



Specifications HM-8808/HM-8808A

A.C. Electrical Specifications VCC =5V £ 10%; T = HM-8808/HM-8808A-8 -550C to +1250C

Q)]
2)
(3)
(4)

HM-8808/HM-8808A-9

-400C to +85°C

(6)

(7)

(8)

(9)

(10)
(1)
(12)
(13)
(14)
(15)
(16)
a7)
(18)
(19)

(20)

(21)

(22)

(23)

(24)

NOTES:

SYMBOL PARAMETER | min | max | uniTs TEST CONDITIONS

READ CYCLE

TAVAX Read Cycle Time 150 - ns

TAVQV Address Access Time — 150 ns

TELQV Chip Enable Access Time —_ 150 ns (Note 5)
TGLQV Output Enable Access Time —_ 65 ns

TELQX Chip Enable Output Enable Time 25 — ns (Notes 3, 5)
TGLQX Output Enable Output Enable Time 5 - ns (Note 3)
TAXQX Address Output Hold Time 5 — ns

TEHQZ Chip Disable Output Disable Time 0 80 ns (Notes 3, 6)
TGHQZ Output Disable Time 0 50 ns (Note 3)

WRITE CYCLE

TAVAX Write Cycle Time 150 — ns

TELWH Chip Enable to End of Write 90 - ns (Note 5)
TWLWH Write Enable Pulse Width 65 —_ ns

TELEH Enable Pulse Width (Early \ﬂrite) 65 — ns (Notes 3, 5, 6)
TAVWL Address Setup Time (Late Write) 20 — ns

TAVEL Address Setup Time (Early Write) 5 — ns (Notes 3, 5)
TWHAX Address Hold Time (Late Write) 20 —_ ns

TEHAX Address Hold Time (Early Write) 45 — ns (Note 3)
TDVWH Data Setup Time (Late Write) 35 — ns

TDVEH Data Setup Time (Early Write) 35 - ns (Note 6)
TWHDX Data Hold Time (Late Write) 20 — ns

TEHDX Data Hold Time (Early Write) 45 — ns (Notes 3, 6)
TWLEH Write Enable Pulse Setup Time 65 — ns (Note 6)
TWLQZ Write Enable Output Disable Time — 50 ns (Note 3)
TWHQX Write Disable Output Enable Time 0 — ns (Note 3)
1. All devices tested at worst case temperature and supply voltage limits. . “EL” (enable input valid) equivalent to:
2. Typical derating = 5mA/MHz increase in ICCOP, VI = VCC or GND. EL on the HM-8808. EIL and E2H on the HM-8808A.
3. Guaranteed but not tested. . “EH” (enable input invalid) equivalent to:
4. Input pulse levels: VIL = 0.0V, VIH = 3.0V EH on the HM-8808. EiH or E2L on the HM-8808A.

Input rise and fall times: 5ns (max.) VCC = 4.5V and 5.5V.
Input and output timing reference levels: 1.5V

Output load: 1 TTL gate equivalent and 50pF (min, including scope and jig).

. Relevant to the HM-8808 only.
. Relevant to the HM-8808A only.
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HM-8808/HM-8808A

<

Truth Table -4

SN

©

o

HM-8808 HM-8808A HM-8808/8808A -1

1

MODE E El E2 w G =

-
Standby (CMOS) ol X GND X X
Standby (TTL) VIH VIH VL X X
Enabled (High 2) VIL vIL VIH VIH VIH
Write VIL vIL VIH viL X
Read VL VIL VIH VIH vIL

HM-8808 Timing Diagrams: Read Cycles

w»x
READ CYCLE I (Notes 1, 2) =
eg
TAVAX
m
A ¥ ADDRESS | KX ADDRESS 2 XX
TAVQU TAXO0X
@ m
0 DATA 1 DATA 2 XXXHXXX
READ CYCLE Il (Note 1)
TAVAX
m
A 1 ]
TAVQV
@
: TN 1 7
TELQV TEHQZ
3)
TELQX ®)
(5)
: IS i
a TGLQV TGHOZ
TGLOX ®
®)
° o

NOTES: 1. In aread cycle, W is held high.
2. In read cycle |, the module is kept continuously enabled. G, and E are held at VIL.
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HM-8808/HM-8808A

HM-8808 Timing Diagrams: Write Cycles

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

TAVAX
0
AT _ X
TAVWL TWLWH TWHAX
w na (12) (16)
Y b d
3 L,
] TELWH TWHQX e
TOVWH TWHDX
18] 20)
0
TWLOZ
]
e 66 " AT ATA ATAATATATAA A" ) VAYAVAVAY
WRITE CYCLE II: (Notes 2, 4)
) TAVAX
(10)
Y (X
TAVEL TELEH TEHAX
(15) (13) nn

W\ LT

TOVEH TEHDX
(19) 21)

NOTES:
1. In Write Cycle |, the module is first enabled and then data is strobed into the RAM with a puise on Write Enable (WL

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

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

HM-8808A Timing Diagrams: Read Cycles

READ CYCLE | (Note 1, 2)

TAVAX
m
A ADDRESS 1 KX ADDRESS 2 XX
TAVQV TAXOX
@ M
0 X000 DATA 1 A DATA 2 OO
READ CYCLE Il (Note 1)
TAVAX
m
A X
TAVQV
@
3]
TELQV @ TEHQZ
TELQX 0
6)
E2 i @ 7 \
(NOTE 3) TELQV TEHQZ
TELQX 8)
(5)
3 K 7
@ T6LQV TGHQZ
TGLOX o
(6)
0 —
NOTES:

1. In a read cycle, W is held high.
2. In read cycle |, the module is kept continuously enabled: G and E1 are held at VIL. E2 is held at VIH.

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

HM-8808A Timing Diagrams: Write Cycles
WRITE CYCLE I: Controlled by W (Notes 1, 3, 4)

(10)

- TAVAX
A =X
(14) TAVWL TWLWH TWHAX —d (16)
[T —— 12 —
[T § A
| TELWH (1)
k2 ] LA
(NOTE 5) . TELWH TWHOX i (24)
(18] pe——— TOUWH ot TWHDX
) ——oa—
(23] [aTWLQZ wn

VATATATAVAVAVAVAVAVAVAVAVA

AVAVAVAVAVAVAVAVAVAVAVAVAY |

WRITE CYCLE II: Controlled by ET (Notes 2, 4)

(10)
TAVAX
A X
== TAVEL TELEH TEHAX »
[ o " g,
i —
52"0/{5/5/ 19 2y WA
( ) — TOVEH — et TEHDX s
D j"" e
WRITE CYCLE lli: Controlled by E2 (Notes 2, 4)
(10)
TAVAX
A
e TAVEL TELEH TEHAX w
LA o S ////11111111
7 T V11111111111
E2 e 19) | S
(NOTE 5) TDVEH TEHDX -+ (21}
1] e

NOTES:

after the part is enabled, this is sometimes referred to as a “Late Write” cycle.

. In Write Cycle |, the module is first enabled and then data is strobed into the RAM with a pulse on Write Enable (V—V), Because W becomes valid

. In Write Cycle Il and 111, Address (A) and Write Enable (W) are first set up, and then data is strobed into the RAM with a pulse on Ei or E2.

Because W is valid before the module is enabled, this is sometimes referred to as an “Early Write” cycle.

overlapped.

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

enable, such as TEHQZ, can be applied to the falling edge of E2.

. Output gl\able (5) is normally held stable throughout the entire cycle. If G is held high, then the outputs (Q) remain in the high impedance
state. If G is held low, then it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ and TDVWH

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

Low Voltage Data Retention

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

1. The module must be kept disabled during data reten-
tion. The Chip Enable (E) on the HM-8808 must be held
between VCC-0.3V and VCC+0.3V. Chip Enable 2 (E2)
on the HM-8808A must be held between -0.3V and
GND +0.3V.

2. During power-up and power-down transitions, E
(HM-8808) must be held between 90% of VCCand VCC
+0.3V; E2 (HM-8808A) must be held above -0.3V and
below 10% of VCC.

3. The RAM module can begin operation one TAVAX
after VCC reaches the minimum operating voltage
(4.5V).

HM-8808 Data Retention Timing

DATA RETENTION MODE TAVAX

HM-8808A Data Retention Timing

DATA RETENTION MODE

vee
N ———— \

VIH

E2
VCCOR —_ 1+ —

(1)
TAVAX

\

_—— —— ot —
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@rHarRs  4uM_8816H

16K x 8 High Speed Asynchronous
CMOS Static RAM Module

Features Pinout

o Low Standby Supply Current 800uA TOP VIEW

e Low Operating Supply Current 400mA Nt ~ »ph vee
o Fast A Time 70ns meQ 2 apw
e Low Data Retention Supply Voitage 2.0v :; E 2 zg g :;3
e Wide Operating Temperature Range -550C to +1250C wos 24D a9
¢ CMOS/TTL Compatible Inputs/Outputs AMC]6 230 Aan
e JEDEC Approved Pinout nQg7 22 1 NC
e Full CMOS — Six Transistor RAM Cells :f E : % 3 ém
® No Clocks or Strobes Required ) wd o 19 B o7
® Single 5V Power Supply pggn 18 [ DQ6
e Standard DIP Size 0.6” x 1.5 Q1 4 12 17 0 005
o Easy Microprocessor Interfacing :3:5 :: :g g ggg
o Gated Inputs

Description

The HM-8816H is a high speed, asynchronous CMOS static RAM module, based
on a multi-layer, co-fired, dual-in-line ceramic substrate and eight HM-65262
16K x 1 asynchronous CMOS static RAMs packaged in leadless chip carriers. The
HM-8816H uses on-substrate decoupling capacitors packaged in leadless chip
carriers to reduce electrical noise and improve reliability. The pinout of the
HM-8816H conforms to the JEDEC 8-bit wide, 28 pin RAM standard, which allows
the system designer to design sockets that will accomodate a variety of industry
standard RAMs and EPROMs. The HM-8816H also has gated inputs to simplify
system design for optimum standby supply current.

The HM-65262 RAMSs used in this module are full CMOS devices, utilizing arrays
of six transistor (6T) memory cells for the most stable and lowest possible
standby supply current over the full military temperature range. In addition to
this, the high stability of the 6T cell provides excellent protection against soft
errors due to electrical noise and alpha particles. This stability also improves the
radiation tolerance of the RAMs over that of four transistor devices.

Functional Diagram
TRUTH TABLE

- 4" MODE E | W
LERA (A L D Standby (CMOS) vCC X
w w ]—-‘ Daz Standby (TTL) VIH X
Q Read ViL VIH
E E —DQ6 Write VIL VIL
- — D05
: —po4 PIN DESCRIPTIONS
—D03 PIN FUNCTION
14 - — D02
AO- — o1 A0—A13 Address Inputs
A13 D DQO—DQ7 Data Input/Outputs
W ]_. pao _E_ Chfp Enable
o W Write Enable
E VvCC Power (+5V)
GND Ground

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

Absolute Maximum Ratings* ©

Supply Voltage (VCC - GND) 0.3 to +7.0V g

Input or Output Voltage Applied GND -0.3V to VCC +0.3V L]

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

Maximum Package Power Dissipation 1 Watt I
bic TBDOC/W (Module Package)
a TBDOC/W (Module Package)
Gate Count 210000
Junction Temperature +1500C
Lead Temperature (Soldering, Ten Seconds) +2750C

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.

Operating Conditions

Supply Voltage 4.5V to 5.5V
Operating Temperature Range HM-8816H-8 -550C to +1250C
HM-8816H-9 -400C to +85°C
Y-
D.C. Electrical Specifications VCC =5V + 10%; To = HM-8816H-8 -550C to +1250C g %
HM-8816H-9 -400C to +850C =
SYMBOL PARAMETER | MIN I MAX IUNITS I TEST CONDITIONS
ICCSBI Standby Supply Current (CMOS) — 800 UA 10 =0, E=VCC-03V
ICCSB Standby Supply Current (TTL) — 40 mA 10=0,E=VIH
ICCEN Enabled Supply Current — 400 mA 10=0, E = VIL, VIN = VIH or VIL
ICCOP Operating Supply Current (Note 3) — 400 mA 10=0, f=1MHz, E=VIL, VIN=VCC or GND
ICCDR Data Retention Supply Current — 320 HA VCC =20V, E=VCC-0.3V,10=0
i Input Leakage Current -1 +1 MA VIN = VCC or GND
110z 1/0 Leakage Current -1 +1 HA VIO = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 - \ E=vce
VoL Output Voltage Low — 0.4 A 10L = 8.0mA
VOH1 Output Voltage High 2.4 —_ \ IOH = -4.0mA
VOH2 Output Voltage High (Note 2) VCC-0.4 — \ I0H = 100pA
VIL Input Voltage Low -0.3 0.8 A
VIH Input Voltage High 24 |[|vcCc+03] V
Capacitance (Note 2)
SYMBOL PARAMETER MAX UNITS TEST CONDITIONS
Cl Input Capacitance 70 pF f = 1MHz, VIN = VCC or GND
Clo Input/Output Capacitance 25 pF f = 1MHz, VIO = VCC or GND

NOTES: 1. Input pulse levels: 0 to 3.0V; input rise and fall times: 5ns max.; Input and output timing reference level: 1.5V; Output Load:
1TTL gate equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating: 40mA/MHz increase in ICCOP.
4. VCC =4.5V and 5.5V.
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A.C. Electrical Specifications vCC =5V + 10%; Tp = HM-8816H-8

-550C to +1250C

2.
3.
4.

1TTL gate equivalent and CL = 50pF (min) — for CL greater than 50pF, access time is derated by 0.15ns per pF.
Tested at initial design and after major design changes.
Typical derating: 40mA/MHz increase in ICCOP.

VCC = 4.5V and 5.5V.

HM-8816H-9 -400C to +850C
HM-8816HB HM-8816H

NO.|] SYMBOL PARAMETER MIN MAX MIN MAX | UNITS |[NOTES
READ CYCLE

(1) | TAVAX | tRC Read Cycle Time 70 85 ns 1,4
(2) | TAVQV | tAA Address Access Time 70 85 ns 1, 4
(3) | TELQV | tCE Chip Enable Access Time 70 85 ns 1,4
(4) | TELQX | tLZ Chip Enable Output Enable Time 5 5 ns 2,4
(5) | TEHQX Chip Enable Output Hold Time 5 5 ns 2,4
(6) | TAXQX | tOH Address Output Hold Time 5 5 ns 2,4
(7) | TEHQZ | tHZ Chip Disable Output Disable Time 0 40 0 40 ns 2,4
WRITE CYCLE

(8) | TAVAX | tWC Write Cycle Time 70 85 ns 1,4
(9) | TELWH | tCW Chip Enable to End of Write | W Controlled 65 75 ns 1,4
(10) | TELEH | tCW Chip Enable to End of Write E Controlled 65 75 ns 2,4
(11) | TWLWH | tWP Write Pulse Width 55 60 ns 1,4
(12) | TAVWL | tAS Address Setup Time W Controlled 0 0 ns 1,4
(13) | TAVEL | tAS Address Setup Time E Controlled 0 0 ns 2,4
(14) | TWHAX | tWR Write Recovery Time W Controlled 10 10 ns 1,4
(15) | TEHAX | tWR Write Recovery Time E Controlled 10 10 ns 2,4
(16) | TDVWH | tDW Data Setup Time W Controlled 30 35 ns 1,4
(17) | TDVEH ) tDW Data Setup Time E Controlled 30 35 ns 2,4
(18) | TWHDX | tDH Data Hold Time W Controlled 5 5 ns 1,4
(19) | TEHDX | tDH | Data Hold Time E Controlled 10 10 ns 1,4
(20) | TWLQZ | tWZ Write Enable Low to Output Off 40 40 ns 2,4
(21) | TWHQX | tOW Write Enable High to Output On 0 ns 2,4

NOTES: 1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns max.; Input and output timing reference level: 1.5V; Output Load:
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Timing Diagrams, Read Cycles
READ CYCLE 1: CONTROLLED BY E

R XXX XXXK KKK XX XXXXX

re—— TAVAX ——————

- . TECI:.DQV @
N 74
N /l<— TEHOZ
TELOX ®
TEHQX —— |=—
a K 2

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

READ CYCLE 2: CONTROLLED BY ADDRESS

|-——— TAC\%\X —!

A )
TAVQV

)

TN

]
< / @
TEHOZ
~— TAX0X (6)
4

mj
h(

TELOX (3)

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

Timing Diagrams, Write Cycles
WRITE CYCLE 1 TIMING: CONTROLLED BY W (LATE WRITE)

[ TAVAX :

A KX
® = Twhax

e ———— .
T <D\ W% 5 7‘;?/3ti_ @
EH
] TAavw @ . | TEHQZ —

w ASANY A

f=— TDVWH——{ |=— TWHDX
D XX)OZXXYXXX* ) KX

O] ~— TWL0Z —

Q TELOX —— | | TWHOX @)

NOTE: In this mode, E rises after W. The address must remain stable whenever both E and W are low.
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HM-8816H

Timing Diagrams, Write Cycles

WRITE CYCLE 2 TIMING: CONTROLLED BY E (EARLY WRITE)

TAVAX ——

A K
43 TAVEL -—I |- TEHAX
= ~—— TELEH (0)—
N S
w ok ///_jz
~—TWHOX @)

| TDVEH —=| penoX

D XX X
@ '
—»| =—TELOX

— TWLQZ —

[<— TEHQZ —=

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

The address must remain stable whenever E and W are both low.
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& HARRIS HM-8832

N
[v]
[~
9
32K x 8 Asynchronous =
CMOS Static RAM Module T
Features Pinout
e Full CMOS Six Transistor Memory Cell TOP VIEW
e Low Standby Supply Current ................ 250pA A4]1 M o [] vec
e Low Operating Supply Current .............. 15mA sz 2 27 1W
e Fast Address Access Time................... 180ns A7 [] 3 26 [] A13
e Low Data Retention Supply Voltage ............ 2.0v ae [ 4 25 % A8
¢ CMOS/TTL Compatible Inputs/Outputs as[]s 24 [] A9
e JEDEC Approved Pinout asfle 23 a A1
e Equal Cycle and Access Times asf]7 200G
* No Clocks or Strobes Required a2f]s 21 [J a0
e Single 5V Power Supply atf]e 20[F
e Easy Microprocessor Interfacing Ao ] 10 19 [ pa7
¢ Wide Operating Temperature Ranges: pao [] 11 18 % DQ6 ] E
> HM-8832-9 ..........cceuneeen. -400C to +850C oa1 [ 12 w7 [l pas £=
> HM-8832-8 ............c....es -550C to +1250C oaz [ 18 16 1 paa =
¢ Standard DIP Size - 0.6 x 1.4” anp [ 14 15 [ paa
HM- 8832 -01

Description

The HM-8832 is a 32K x 8 Bit Asynchronous CMOS Static  allows the module to be pin compatible with future genera-
RAM Module based on a multi-layered, co-fired, dual-in- tions of high density RAMs and EPROMs.

line ceramic substrate, four HM-65642 CMOS Asynchro-

nous Static RAMs, and an HCT-138 high-speed CMOS The HM-65642 RAMs used on the HM-8832 module are
decoder, all mounted in ceramic leadless chip carriers. In  full CMOS devices, utilizing arrays of six-transistor (6T)
addition to this, each module is equipped with a ceramic ca- memory cells for the most stable and lowest possible
pacitor to minimize power supply noise and reduce the standby and data retention supply current over the full mili-
need for external decoupling. Furthermore, this capacitor is  tary operating temperature range. In addition to this, the
sealed in a ceramic leadless carrier for maximum reliability, high stability of the 6T cell provides excellent protection
even in extreme environments. All inputs on the HM-8832  against soft errors due to power supply noise and alpha
are gated by the E input to simplify system design require- particles. This stability also improves the radiation tolerance
ments to obtain the minimum standby and data retention  of the module over that of RAMs utilizing four transistor (4T)
supply current. The pinout of the HM-8832 conforms with  Mix-MOS memory cells.

the JEDEC standard for eight-bit wide, 28 pin RAMs, which

Functional Diagram
TRUTH TABLE

AO-A12
DQo- no_vz MODE E w G
G Standby (CMOS) vee X X
l — 4 Standby (TTL) VIH X X
mm [TV HM-65642 Enabled (High Z) VIL VIH VIH
Read VIL VIH VIL
T T Write viL VIL X
- PIN DESCRIPTION
HM-65642 HM-65642
PIN FUNCTION
L | AO-A14 Address Inputs
| l DQO-DQ7 Data Input/Output
] E Chip Enable
A13 - rel
3 A1E4 HCT-138 E_ Output Enable
—— W Write Enable
HM - 8832 - 02 VCC Power (+5V)
GND Ground

CAUTION: These devices are sensitive to electrostatic discharge. Proper 1.C. Handling Procedures should be followed.
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Specifications HM-8832-8/HM-8832-9

Absolute Maximum Ratings

SUPPIY VORAGE. . .. ottt e e e e, +7.0V
Input, Output or /O Voltage Applied .. .... GND -0.3Vto VCC +0.3V
Storage Temperature RANGE . .. ... vt vttt ettt e e et e e et e e e te e eeianeenas -659C to +1500C
Maximum Power Dissipation ......... ...ttt e e 83mW/MHz
BjC v ... TBDOC/W (Module Package)
B1a s TBDOC/W (Module Package)
[ O T

Junction Temperature...................
Lead Temperature (Soldering, Ten Seconds)

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

Operating Conditions

Operating Voltage RANGE . ... ...ttt ittt et e et e e e e e aenenans +4.5Vto +5.5V
Operating Temperature Ranges:
HMoB832-0 . .ottt e e -400C to +850C
HM=8882-8 . . ittt i e e e -550C to +125°C
D.C. Electrical Specifications (Notes 4) VCC = 5V + 10%; Tp = HM-8832-9 -40°C to +85°C
Ta = HM-8832-8 -550C to +1250C
SYMBOL PARAMETER | MIN l MAX [ UNITS I TEST CONDITIONS
ICCSBI Standby Supply Current (CMOS) - 900 vA 10=0, E=VvCcCc-03v
ICCSB Standby Supply Current (TTL) - 10 mA 10=0,E=VIH
ICCEN Enable Supply Current - 10 mA 0= O,E= VIL
ICCOP Operating Supply Current (Note 3) - 15 mA 10=0,f=1 MHz,E =VIL,
VI =VCC or GND
ICCDR Data Retention Supply Current - 750 pA VCC = 2.0V, E=VCC-0.3V
VCCDR Data Retention Supply Voltage 2.0 - \ E=vce
] Input Leakage Current -1.0 +1.0 uA VI=VCC or GND
110z Input/Output Leakage Current -1.0 +1.0 pA VIO = VCC or GND
ViL Input Low Voltage -0.3 0.8 \Y
VIH Input High Voltage 24 VCC +0.3 Vv
VOL Output Low Voltage - 0.4 Vv IOL = 4.0mA
VOH1 Output High Voltage 24 - \Y 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - v 10 =-100pA
Capacitance (Note 2)
SYMBOL PARAMETER I MAX l UNITST TEST CONDITIONS
CA Address Input Capacitance 40 pF VA =VCC or GND, f = 1MHz
CDQ,CG Data, Output Enable Capacitance 45 pF VDQ, VG =VCC or GND, f= 1MHz
CEN Chip Enable Capacitance 15 pF VEN = VCC or GND, f = 1MHz
Ccw Write Enable Capacitance 60 pF VW =VCC or GND, f = 1MHz

NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.
2. Guaranteed but not tested.
3. Typical derating 5mA/MHz increase in ICCOP.
4. Al devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8832-8/HM-8832-9

A. C. Electrical Specifications (Notes 1,4) VCC =5V + 10%; Tp =HM-8832-9 -400C to +85°C g
Ta = HM-8832-8 -550C to +1250C -4
1
PINNO. |  symBoL | PARAMETER | win | max | unirs [ TEST conpiTiOns =
READ CYCLE T
1) TAVAX tRC Read Cycle Time 180 - ns
2) TAVQV tAA Address Access Time - 180 ns
3) TELQV tCE Chip Enable Access Time - 180 ns
4) TGLQV tOE OQutput Enable Access Time - 75 ns
5) TELQX tLz Chip Enable Output Enable Time 10 - ns (Note 2)
(6) TGLQAX toLz Output Enable Time 5 - ns (Note 2)
(7) TAXQX tOH Address Output Hold Time 10 - ns (Note 2)
8) TEHQZ tHZ Chip Disable Output Disable Time o] 80 ns (Note 2)
) TGHQZ t0z Output Disable Time o] 55 ns (Note 2)

WRITE CYCLE 2 E
(10) TAVAX twC Write Cycle Time 180 - ns E E
(11) TWLWH twP Write Pulse Width 95 - ns =
(12) TELWH tCwW Chip Enable to End of Write W Controlled 95 - ns
(13) TELEH tCw Chip Enable to End of Write E Controlled 20 - ns (Note 2)

(14) TAVWL tAS Address Setup Time W Controlled 30 - ns

(15) TAVEL tAS Address Setup Time E Controlled 30 - ns (Note 2)
(16) TWHAX tWR Write Recovery Time W Controlled 10 - ns

17) TEHAX tWR Write Recovery Time E Controlled 40 - ns (Note 2)
(18) TDVWH tDW Data Setup Time ‘W Controlied 65 - ns

(19) TDVEH tDW Data Setup Time E Controlled 65 - ns (Note 2)
(20) TWHDX iDH Data Hold Time W Controlled 10 - ns

21) TEHDX tDH Data Hold Time E Controlled 40 - ns (Note 2)
(22) TWLQZ twz Write Enable Output Disable Time - 55 ns (Note 2)
(23) TWHQX tow Write Disable Output Enable Time 5 - ns (Note 2)

NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.

2. Guaranteed but not tested.
3. Typical derating 5mA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8832B-8/HM-8832B-9

Absolute Maximum Ratings

B TT oo VA LoV - YA +7.0V
Input, Output or I/O Voltage Applied . . GND -0.3Vto VCC +0.3V
Storage Temperature RaNGe . ... .. vttt iiiii it iiei it enras -659C to +1500C

Maximum Power Dissipation . ........c.ciiiieiiiiinneieiiaeatiesiatseisieinrsiiiseraiinesrans 83mW/MHz
Ojc vrvrrerie e .. TBDOC/W (Module Package)
Ojg +venn TBDOC/W (Module Package)
GatB COUNE L .ottt it ittt e ey 405,230 Gates
JUNCHON TOMPOIAIUIE . . o et ie vttt et ts e tate s ens e s asasnssaentnashsnentnesninrenesnenens +1500C
Lead Temperature (Soldering, Ten SECONAS) ... .. vvvuiiiiiveitin it it it iieaernsnnas +2750C

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

Operating Conditions

Operating Voltage Range .........oviiveiiiit ittt ittt ininn e iiisnannns +4.5Vto +5.5V
Operating Temperature Ranges:
L 1 1= P = E ~400C to +85°C
HM=8832B=8 ...\ tttittiitiiinintiiaiantiriateiiainaseiasinsetansssenasinsnseras -559C to +125°C
D.C. Electrical Specifications (Note 4) VCC = 5V * 10%; Ta = HM-8832B-9 -40°C to +85°C
Ta = HM-8832B-8 -550C to +1250C
SYMBOL PARAMETER [ mn | wmax | unis | TEST CONDITIONS
ICCSBI Standby Supply Current (CMOS) _
HM-8832B-8 - 250 uA 10=0,E =VCC-0.3V
HM-8832B-9 - 150 pA 10=0,E=VCC-0.3V
ICCSB Standby Supply Current (TTL) - 2 mA 10=0,E=VIH
ICCEN Enable Supply Current - 10 mA 10=0,E=VIL
ICCOP Operating Supply Current (Note 3) - 15 mA 10=0,f=1MHz E=VIL,
VI =VCC or GND
ICCDR Data Retention Supply Current _
HM-8832B-8 - 200 pA VCC =2.0V,E=VCC-0.3V
HM-8832B-9 - 125 pA VCC = 2.0V, E=VCC -0.3V
VCCDR Data Retention Supply Voltage 2.0 - \ E=vcC
I Input Leakage Current -1.0 +1.0 pA VI =VCC or GND
1oz Input/Output Leakage Current -1.0 +1.0 pA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 \
. VIH Input High Voltage 24 VCC +0.3 v
VoL Output Low Voltage - 0.4 Vv IOL =4.0mA
VOH1 Output High Voltage 24 - v 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 = -100pA
Capacitance (Note 2)
SYMBOL PARAMETER I MAX I UNITS l TEST CONDITIONS
CA Address Input Capacitance 40 pF VA =VCC or GND, f = 1MHz
CDQ,CG Data, Output Enable Capacitance 45 pF VDQ, VG =VCC or GND, f = 1MHz
CEN Chip Enable Capacitance 15 pF VEN =VCC or GND, f = 1MHz
CwW Write Enable Capacitance 60 pF VW =VCC or GND, f = 1MHz

NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.
2. Guaranteed but not tested.
3. Typical derating 5mA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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Specifications HM-8832B-8/HM-8832B-9

A. C. Electrical Specifications (Notes 1,4) VCC =5V £ 10%; Tp = HM-8832B-9 -400C to +850C §
TA = HM-8832B-8 -550C to +125°C 0
1

PIN NO. I SYMBOL 1 PARAMETER T MIN | MAX l UNITS I TEST CONDITIONS =

READ CYCLE T
(1) TAVAX tRC Read Cycle Time 180 - ns

(2) TAVQV tAA Address Access Time - 180 ns
3) TELQV tCE Chip Enable Access Time - 180 ns
) TGLQV tOE Output Enable Access Time - 75 ns
5) TELQX tLz Chip Enable Output Enable Time 10 - ns (Note 2)
6) TGLQX toLz Output Enable Time 5 - ns (Note 2)
7) TAXQX tOH Address Output Hold Time 10 - ns (Note 2)
8) TEHQZ tHZ Chip Disable Output Disable Time 0 80 ns (Note 2)
9) TGHQZ toz Output Disable Time 0 55 ns (Note 2)

WRITE CYCLE 2 E
(10) TAVAX twC Write Cycle Time 180 - ns 5 E
(11) TWLWH twpP Write Pulse Width 95 - ns =
(12) TELWH iCwW Chip Enable to End of Write ‘W Controlled 95 - ns
(13) TELEH tCW Chip Enable to End of Write E Controlled 20 - ns (Note 2)

(14) TAVWL tAS Address Setup Time W Controlled 30 - ns
(15) TAVEL tAS Address Setup Time E Controlled 30 - ns (Note 2)
(16) TWHAX tWR Write Recovery Time W Controlled 10 - ns
a7) TEHAX tWR Write Recovery Time E Controlled 40 - ns (Note 2)
(18) TDVWH tDW Data Setup Time W Controlled 65 - ns
(19) TDVEH tDW Data Setup Time E Controlled 65 - ns (Note 2)
(20) TWHDX tDH Data Hold Time ‘W Controlled 10 - ns
(21) TEHDX tDH Data Hold Time E Controlled 40 - ns (Note 2)
(22) TWLQZ twz Write Enable Output Disable Time - 55 ns (Note 2)
(23) TWHQX tow Write Disable Output Enable Time 5 - ns (Note 2)
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 5ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 100pF (min) including scope and jig - for CL greater than 100pF, access time is derated by 0.15ns per pF.
2. Guaranteed but not tested.
3. Typical derating 5mA/MHz increase in ICCOP.
4. All devices tested at worst case temperature and supply voltage limits.
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HM-8832

Timing Diagrams: Read Cycles
READ CYCLE |: ADDRESS CONTROLLED (Notes 1, 2)

(1)

TAVAX

ADDRESS 1 VALID ADDRESS 2 VALID
2 7

TAVQV —] TAXQX]

Q@ XXX XXXX DATA1VALID XX DATA2VALID X

HM - 8832- 03

READ CYCLE II: E OR G CONTROLLED (Note 1)

(1)
TAVAX N
A XX - %X
TAVQV -——-‘
E Ok HT777777
le—— () TELQV ] . E(ng
le— (5) TELQX
g XNk 7777777

(4) tTGLQv'——» TG(fI)QZ [
(6) TGLQX*L
@ SIS

HM - 8832- 04

READ CYCLE NOTES: __
1. Inaread cycle, W is held high. - _
2. Inread cycle 1, the module is kept continuously enabled: E and G are held low.
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Timing Diagrams: Write Cycles
WRITE CYCLE I: W CONTROLLED (Note 1)

(10)
TAVAX |
A XX XXX
(14) (11) (16)
TAVWL*.‘— TWLWH — 1= TWHAX
Xk L 777777
] 12 23
TISZLV\)IH — e T\;VH())X o
w (20)
(18)|<— TDVWH —«— TWHDX —-I

D 2OOQ00Q000K

22) e Twu')za

HM - 8832- 05

[+]

WRITE CYCLE Ii: E CONTROLLED (Note 2)

(10)

I‘——— TAVAX
XXX

15 (an

(19)|‘— TDVEH ——»l«— TEHDX —.|(21)
D 2600000000K 200¢€

>

mi

EI

HM - 8832- 06

WRITE CYCLE NOTES:

1. In Write Cycle I, the module is first enabled, and then data is strobed into the RAM with a pulse on W. If G is held high for the entire cycle, the outputs will

remain in the high impedance state. If G is held low, it may be necessary to lengthen the cycle to prevent bus contention. This would occur if TWLQZ and
TDVWH overlapped.

2. In Write Cycle Il, Address (A) and Write Enable (W) are first set up and then data is strobed into the RAM with a pulse onE

2-145

HM-8832

CMOS
MEMORY




& HARRIS HM-92560

256K Synchronous
CMOS RAM Module
Features Pinout
e lowStandbyCurrent ......... ..o 500uA TOP VIEW
e FastAddress AccesS TiMe.......ccvvierinrrnnrnnnnnacnnss 170ns g
e DataRetention..........ccoviiiiiiiiiiiinninnn.s 2.0VMinVCC GN'; E ;H a8 % vee
A a7 AD
® Three-State Outputs a8 O3 e[ a1
e Organizable as 32K x 8 or 16K x 16 Array As [a 45 % A2
N . a10 [Is 4[] A3
* On Chip Address Registers a E p sl a
* 48 Pin DIP Pinout - 2.66” x 1.30” x 0.29” B[ a2[] as
¢ Synchronous Operation Yields Low Operating Power .. 30mA/MHz ‘é_3 E : :"] % ‘%
e Wide Operating Temperature Ranges: E [0 3[] ET5
> HM-92560-5 ....cuueeuneennennneaneanneennannsn 00C to +700C B [On s[] E
E7 12 37[] W
> HM-92560-9 .......oviviniinrnennrnnsnncnns -400C to +850C @ O3 %[
> HM-92560-8 .......ccovviiinrnenncnannnnnss -550C to +1259C BB E 14 35[] €13
L. B 15 (] 12
Description pao []16 a3[] oas
pa1 [J17 32[] oa9
The HM-92560 is a high density 256K bit CMOS RAM module. Sixteen paz []18 311 oato
synchronous HM-6516 2K x 8 CMOS RAMs in Leadless Chip Carriers are ';gi 0o 3 “g“
mounted on a multilayer ceramic substrate. The HM-92560 RAM module. 05 ;:' ;:% 3u:§
is organized as two 16K x 8 CMOS RAM arrays sharing a common ad- pas []22 2700 oo
dress bus. Separate data input/output buses and chip enables allow the 0a7 []23 26[] pa1s
user to format the HM-92560 as either a 16K x 16 or 32K x 8 array. E10 []2s 251 EN
Ceramic capacitors are included on the substrate to reduce noise and to
minimize the need for additional external decoupling.
The synchronous design of the HM-92560 provides low operating power
along with address latches for ease of interface to multiplexed address/
data bus microprocessors.
The HM-92560 is physically constructed as an extra wide 48 pin dual-
in-line package with standard 0.1” centers between pins. This package
technique combines the high packing density of CMOS and Leadless Chip
Carriers with the ease of use of DIP packaging.
Functional Diagram
w
_ A0-10
w E
16 oao.s
. £9
° E16
W A0-10 ~ I
3 E
16 DQO-7
HM-6516
DQO-7 GA GB  DQ8-15

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

Organizational Guide

FOR 32K x 8 CONFIGURATION

CONNECT: PIN 16 (DQO) to PIN 33 (DQS8)
PIN 17 (DQ1) to PIN 32 (DQ9)
PIN 18 (DQ2) to PIN 31 (DQ10)
PIN 19 (DQ3) to PIN 30 (DQ11)
PIN 20 (DQ4) to PIN 29 (DQ12)
PIN 21 (DQ5) to PIN 28 (DQ13)
PIN 22 (DQ6) to PIN 27 (DQ14)
PIN 23 (DQ7) to PIN 26 (DQ15)

FOR 16K x 16 CONFIGURATION

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

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change in
the chip enable being used. When operating in the 16K x 16
mode use the chip enables as if there were only eight, E1
thru E8. In the 32K x 8 mode, all chip enables must be
treated separately. Transitions between chip enables must
be treated with the same timing constraints that apply to any
one chip enable. All chip enables must be high at least one
chip enable high time (TEHEL) before any chip enable can
fall. As the HM-92560 is a synchronous memory every ad-
dress transition must be accompanied by a chip enable
transition (see timing diagrams). More than one chip enable
low simultaneously, for devices whose outputs are tied
common either internally or externally, is an illegal input
condition and must be avoided.
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Printed Circuit Board Mounting:

The leadless chip carrier packages used in the HM-92560
have conductive lids. These lids are electrically connected
to GND. The designer should be aware of the possibility that
the carriers on the bottom side could short conductors
below if pressed completely down against the surface of the
circuit board. The pins on the package are designed with a
standoff feature to help prevent the leadless carriers from
touching the circuit board surface.
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Specifications HM-92560-8/HM-92560-9

Absolute Maximum Ratings

BT o o1 Y o] = 1= +7.0V
Input, Output or I/O Voltage Applied GND -0.3V to VCC +0.3V
Storage Temperature RaNge . . . .. ..o ui it e e e -659C to +1500C
Maximum Package Power Dissipation .. ... ....c.ouiuiieetit it 1 Watt
Bl e TBDOC/W (CERDIP Package)
Ojg - TBDOC/W (CERDIP Package)
Gate CoUN . ...ttt e . 415250 Gates
JUNCHON TOMIDEIAtUIS . . . .\ttt e ettt ettt e ettt e et e ettt e e e et e e +1500C

Lead Temperature (Soldering, TeN SECONAS) . ... vvvvtt ittt ie e e eiie e enaiaaann +2750C

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

Operating Conditions

Operating Voltage Range . ... ... e e +4.5Vto +5.5V
Operating Temperature Ranges:
HM=92560-9. . ...ttt -400C to +85°C
HM=02560-8. . .. ...ttt e et -550C to +1259C

D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-92560-9 -400C to +850C

TA = HM-92560-8 -550C to +1250C

SYMBOL PARAMETER I MIN | MAX l UNITS I TEST CONDITIONS
ICCSB Standby Supply Current - 500 uA 10=0,VI=VCC or GND
ICCOP Operating Supply Current 16K x 16 - 30 mA E =1MHz,10 =0, VI=VCC or GND
(Note 3) G=VCC
ICCOP Operating Supply Current 32K x 8 - 15 mA E= 1MHz,10 =0, VI=VCC or GND
(Note 3) G=VCC
ICCDR Data Retention Supply Current - 350 pA 10=0,VCC =2.0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
1] Input Leakage Current -5 +5 A VI=VCC or GND
110z Input/Output Leakage Current -5 +5 uA VIO =VCC or GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0 | VCC+0.3 "
VOL Output Low Voltage - 04 \Y 10 =3.2mA
VOH1 Output High Voltage 2.4 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) VCC-04 - Vv 10 =-100pA
Capacitance
SYMBOL PARAMETER | MIN I MAX I UNITS | TEST CONDITIONS
CIA Address Input Capacitance (Note 2) - 200 pF VI=VCC or GND, f = 1MHz
CIE1 Enable Input Capacitance 16K x 16 - 100 pF VI=VCC or GND, f = 1MHz
(Note 2)
CIE2 Enable Input Capacitance 32K x 8 (Note 2) - 50 pF Vi=VCC or GND, f = 1MHz
CIG1 Output Enable Input Capacitance 16K x 16 - 150 pF VI=VCC or GND, f = 1MHz
(Note 2)
CIG2 Output Enable Input Capacitance 32K x 8 - 100 pF VI=VCC or GND, f = 1MHz
(Note 2)
ClO1 Input/Output Capacitance 16K x.16 - 150 pF VI/O =VCC or GND, f = 1MHz
(Note 2)
Clo2 Input/Output Capacitance 32K x 8 - 250 pF VI/O =VCC or GND, f = 1MHz
(Note 2)
Ciw Write Input Capacitance (Note 2) - 200 pF VI=VCCorGND, f=1MHz
CVce Decoupling Capacitance 0.5 - uF f=1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5mA/MHz increase in ICCOP.
4. VCC =45V and 5.5V.
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Specifications HM-92560-8/HM-92560-9

[

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-92560-9 -40°C to +850C 8

TA = HM-92560-8 -550C to +1250C g

SYMBOL PARAMETER ] MIN l MAX l UNITS I TEST CONDITIONS EI

(1) TELQV Chip Enable Access Time - 150 ns (Notes 1, 4) e
(2) TAvVQV Address Access Time - 170 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 10 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 70 ns (Notes 2, 4)
(5) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time - 70 ns (Notes 1, 4)
(7) TGHQZ Output Enable Output Disable Time - 70 ns (Notes 2,4)
(8) TELEH Chip Enable Pulse Negative Width 150 - ns (Notes 1, 4)
(9) TEHEL Chip Enable Pulse Positive Width 80 - ns (Notes 1,4)
(10) TAVEL Address Setup Time 20 - ns (Notes 1, 4)

(11) TELAX Address Hold Time 50 - ns (Notes 1, 4) @ g
(12) TWLWH Write Enable Pulse Width 150 - ns (Notes 1, 4) E E
(13) TWLEH Write Enable Pulse Setup Time 150 - ns (Notes 1, 4)
(14) TELWH Write Enable Pulse Hold Time 150 - ns (Notes 1,4)
(15) TDVWH Data Setup Time 80 - ns (Notes 1, 4)
(16) TWHDX Data Hold Time 20 - ns (Notes 1, 4)
(17) TWLDV Write Data Delay Time 70 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 230 - ns (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

3. Typical derating SmA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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Specifications HM-92560-5

Absolute Maximum Ratings

LS TUT oo Y - T T +7.0V
Input, Output or I/O Voltage Applied . ... GND -0.3Vto VCC +0.3V
Storage Temperature RaNge .. .o v v v vtvn ittt ittt e i e -650C to +1500C
Maximum Package Power Dissipation .............oiuiiuiiiii it 1 Watt
T TBDOC/W (CERDIP Package)
Bja e et e e .. TBDOC/W (CERDIP Package)
GatE COUNE L o v vttt e e e e 415250 Gates

B80T T Q=TT =T = (1 - ..+1500C
Lead Temperature (Soldering, TN SECONTS) . .. ... v uvetntet ettt ttitsra e snenenaeaneriensnens +275°C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.

Operating Conditions

Operating Voltage RaNGe . ... ..vit ittt tie ittt ettt ien e eieneenensesanen +4.5Vto +5.5V
Operating Temperature Range:
HM=025B0=5 . . .ottt e 0°C to +70°C
D.C. Electrical Specifications vCC = 5V + 10%; Tp = HM-92560-5 0°C to +70°C
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ICCSB Standby Supply Current - 3.5 uA 10 =0, VI=VCCorGND
ICCOP Operating Supply Current 16K x 16 - 35 mA E= 1MHz,10 =0, VI=VCC or GND
(Note 3) G=VCC
ICCOP Operating Supply Current 32K x 8 - 20 mA E_= 1MHz,10 =0, VI =VCC or GND
(Note 3) G=VCC
ICCDR Data Retention Supply Current - 25 mA p =0,VCC =2.0,VI=VCC or GND,
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - Vv
Il Input Leakage Current -10 +10 pA VI=VCC or GND
1oz Input/Output Leakage Current -10 +10 vA VIO = VCC or GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage VCC-2.0 [ VCC+0.3 \
VOL Output Low Voltage - 0.4 Vv 10 =3.2mA
VOH1 Output High Voltage 24 - \ 10 =-1.0mA
VOH2 Output High Voltage (Note 2) - |vcc-04 - v 10 = -100pA
Capacitance
symsoL | PARAMETER MIN max | units | TEST CONDITIONS
CIA Address Input Capacitance (Note 2) - 200 pF VI=VCC or GND, f = 1MHz
CIE1 Enable Input Capacitance 16K x 16 - 100 pF VI=VCC or GND, f = 1MHz
(Note 2)
CIE2 Enable Input Capacitance 32K x 8 (Note 2) - 50 pF VI=VCC or GND, f = 1MHz
CIG1 Output Enable input Capacitance 16K x 16 - 150 pF VI=VCC or GND, f = 1MH
(Note 2)
CiG2 Output Enable Input Capacitance 32K x 8 - 100 pF VI=VCC or GND, f = 1MHz
(Note 2)
Clo1 Input/Output Capacitance 16K x 16 - 150 pF VI/O =VCC or GND, f = 1MHz
(Note 2)
Clo2 Input/Output Capacitance 32K x 8 - 250 pF VI/O =VCC or GND, f = 1MHz
(Note 2)
Ciw Write Input Capacitance (Note 2) - 200 pF VI=VCC or GND, f = 1MHz
CvVee Decoupling Capacitance 0.5 - uF f=1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. Typical derating 5SmA/MHz increase in ICCOP.
4. VCC = 4.5V and 5.5V.
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Specifications HM-92560-5

o
A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-92560-5 00°C to +70°C u‘?,
SYMBOL l PARAMETER I MIN—' MAX | UNITS | TEST CONDITIONS g.
(1) TELQV Chip Enable Access Time - 250 ns (Notes 1, 4) ;
(2) TAVQV Address Access Time - 270 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 10 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 80 ns (Notes 2, 4)
(5) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time - 70 ns (Notes 1,4)
(7) TGHQZ Output Enable Output Disable Time - 80 ns (Notes 2,4)
(8) TELEH Chip Enable Pulse Negative Width 250 - ns (Notes 1,4)
(9) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(10) TAVEL Address Setup Time 20 - ns (Notes 1, 4)
(11) TELAX Address Hold Time 50 - ns (Notes 1, 4) -
(12) TWLWH Write Enable Pulse Width 250 - ns (Notes 1,4) é é
(13) TWLEH Write Enable Pulse Setup Time 250 - ns (Notes 1, 4) b §
(14) TELWH Write Enable Pulse Hold Time 250 - ns (Notes 1, 4)
(15) TDVWH | Data Setup Time 100 - ns (Notes 1, 4)
(16) TWHDX Data Hold Time 20 - ns (Notes 1,4)
(17) TWLDV Write Data Delay Time 150 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 350 - ns (Notes 1, 4)
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

2. Tested at initial design and after major design changes.

3. Typical derating 5SmA/MHz increase in ICCOP.

4. VCC = 4.5V and 5.5V.
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HM-92560

Read C ycl e | TAVQV |
TELAX|=(]1] | (10)
(10)~| Tavel = l’ i TAVEL-]
A 55 % VALID | ADD XL ADD
9 TEHEL —=| .I&];:';:: TEHEL——(g)
T © A \
w HIGH
{4)—{ Tenaz - [3]}<TELQXTEL0V m B
Q .. .'3"‘. out
D ot VALI[I;|DATA Ut
3 MN ] X\
TIME [} ) ! (] ] [} [}
REFERENCE [ H T T T T +
- 0 1 2 3 4 5
TRUTH TABLE
TIME _  __INPUTS
REFERENCE | E w G A DQ FUNCTION
-1 H X X X z Memory Disabled
0 | H X v Z | Cycle Begins, Addresses are Latched
1 L H L X X Output Enabled
2 L H L X \ Output Valid
3 A H X X V | Read Accomplished
4 H X X X z Prepare for Next Cycle (Same as - 1)
5 -\_ H X \Y 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 tima (T = 2). W must re-
main high throughout the read cycle. After the data has
been read, E may return high (T = 3). This will force the out-
put buffers into a high impedance mode at time (T = 4).

Write Cycle

w00 / N 13/
00§ R REIIEETS
G HIGH
TIME i Il ' It
REFERENCE -1 0 1 2 3 4 5
TRUTH TABLE
TIME _  __INPUTS
REFERENCE | E w G A DQ FUNCTION
-1 H X H X X Memory Disabled
[o] _\_ X H \ X Cycle Begins, Addresses are Latched
1 L L H X X Write Period Begins
2 L| A|H X v Data In Is Written
3 A |™H | H | x| x [ writeCompleted
4 H X H X X Prepare For Next Cycle (Same As -1)
5 | X H v X | Cycle Ends. Next Cycle Begins (Same As 0)

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

rising edge. The write operation is terminated by the first ris-
ing 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 until all desired locations have been writ-
ten. In this case, data setup and hold times must be
referenced to the rising edge of E.
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& HARRIS HM-92570 :
n
N
*
256K Buffered Synchronous =
CMOS RAM Module I
Features Pinout
e Low Standby Current 600pA/3.5mA TOP VIEW
® Fast AcCeSSTIimMe .....cvviiiinrnneneneennnrenceannnnennns 250ns
e DataRetention............c.oiiiiiiiiiiiiiii i 2.0v GND 1 48 | vee
e Three State Outputs A7 5 2 47 B AO
® Organizable As 32K x 8 or 16K x 16 Array A8 J3 46 O A1
e Buffered Address And Control Lines A’:g E ; ﬁ gﬁg
® On Chip Address Registers a1de a3 Aa
® 48 Pin DIP Pinout - 2.66" x 1.30" x0.29”" A12 E 7 420 A5
* Wide Operating Temperature Ranges: A1308 41 A6
> HM=92570-5 ...euueennneaneanneannenneeaneennnn 00C to +700C E1A % 40 €18
> HM=92570-8 ....ceeevnneennnnaeecnnnnnnnn -400C to +850C Eza Q¢ WP
> HM-92570-8 .....cccviiinririnnnncnnnnnns -550C to +1250C NC O 12 7PW wE
Description GA E:: 1 3 g c8 8
The HM-92570 is a fully buffered 256K bit CMOS RAM Module consisting Ne O 15 34 1 NC -
of sixteen HM-6516 2K x 8 CMOS RAMs, two 82C82 CMOS octal latch- Doe E e gg g Doy
ing bus drivers, and two HCT-138 CMOS 3:8 decoders in leadless chip pa2 O 18 318 pa1o
carriers mounted on a multilayer ceramic substrate. The HM-92570 RAM pa3 19 30 pa11
Module is organized as two 16K x 8 CMOS RAM arrays sharing a ba4 E g? 29 b pQ12
common address bus. Separate data input/output buses allow the user to 382 d22 gg g gg:i
format the HM-92570 as either a 16K x 16 or 32K x 8 array. paz O 23 26 3 pQ1s
On-board buffers and decoders reduce external package count require- vee 24 % H GNo
ments. Write enable, output enable and chip enable control signals are
buffered along with address inputs . Ceramic capacitors sealed in leadless PIN NAMES
carriers are included on the substrate to reduce power supply noise and to A — Address Input
reduce the need for external decoupling. DQ - Data Input/Output
GX - Output Enable
The synchronous design of the HM-92570 provides low operating power EXX - Chip Enable
along with address latches for ease of interface to multiplexed W - Write Enable
address/data bus microprocessors. NG - No Connection
The HM-92570 is physically constructed as an extra wide 48 pin dual-in-
line package with standard 0.1” centers between pins. This package
technique combines the high packing density of CMOS and leadless chip
carriers with the ease of use of DIP packaging.

Functional Diagram

82C82

. N

L
—_>_
L

A0-A10 |
" l/

}H
HCT-138

RAM

an
A2
13
1A
37
E3A

an
a2
A13
5L
51
£38

Dao-7 DQ8-15

CAUTION: These devices are sensitive to electrostatic discharge. Proper I.C. handling procedures shouid be followed.
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HM-92570

Organizational Guide

FOR 32K X 8 CONFIGURATION

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

FOR 16K X 16 CONFIGURATION

CONNECT: Pin 9 (ETA) to PIN 40 (E1B)
PIN 10 (E2A) to PIN 39 (E28B)
PIN 11 (E3A) to PIN 38 (E3B)
PIN 13 (GA) to PIN 36 (GB)

Concerns for Proper Operation of Chip Enables:

The transition between blocks of RAM requires a change in
the chip enable being used. When operating in the 16K x 16
mode, use the chip enables as if there were only three, E1
thru E3. In the 32K x 8 mode, all chip enables must be
treated separately. Transitions between chip enables must
be treated with the same timing constraints that apply to any
one chip enable. All chip enables must be high at ieast one
chip enable high time (TEHEL) before any chip enable can
fall. As the HM-92570 is a synchronous memory, every
address transition must be accompanied by a chip enable
transition (see timing diagrams). More than one chip enable
low simultaneously, for devices whose outputs are tied
common either internally or externally, is an illegal input
condition and must be avoided. To properly decode the
chip enables, addresses A11, A12, and A13 must be valid
for the duration of TAVAV.

Printed Circuit Board Mounting:

The leadless chip carrier packages used in the HM-92570
have conductive lids. These lids are electrically connected
to GND.The designer should be aware of the possibility that
the carriers on the bottom side could short conductors be-
low if pressed completely down against the surface of the
circuit board. The pins on the package are designed with a
standoff feature to help prevent the leadless carriers from
touching the circuit board surface.
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Specifications HM-92570-8/HM-92570-9

o
Absolute Maximum Ratings 5
SUPPIY VORBEE ..ottt ettt e e et e e ettt e e et et e et +7.0V N
Input, Output or /O Voltage Applied .. .......vuveiiiieiiiii it iiiiinnees GND -0.3Vto VCC +0.3V q’
Storage Temperature RANGE . . .. ... v vt tentirtrinteiensaaenenstieenerarnenesssnennns -650C to +1500C E
Maximum Power Dissipation ...ttt i i i i e 165mW at 1MHz
BIG v e e et e e e e e e .. TBDOC/W (Module Package) I
< PN .. TBDOC/W (Module Package)
date Lo T 1 417200 Gates
JUNCHON TOMPOIAtUIS .. v vt it ettt et eset st tese et saianeeneansttnenessenennensnensanesnnnns +1500C
Lead Temperature (Soldering, TeN SECONAS). . .. .. vt ittt iiin ittt s eneirenenenassneasnsnaansn +275°C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage RaNge ... ......ciuiiiiiiiiii ittt ittt aiaennaanann +4.5Vto +5.5V
Operating Temperature Ranges:
HM=025 700 . ittt ettt et e et e et et e e e e i -400C to +850C
HM=02870-8. ..ottt ittt ittt ettt i i i -550C to +125°C
D.C. Electrical Specifications VCC = 5V + 10%; Ta = HM-92570-9 -40°C to +850C
Ta = HM-92570-8 -55°C to +1250C x
172
SYMBOL | PARAMETER MIN I MAX l UNITS TEST CONDITIONS g §'
g}
ICCSB Standby Supply Current - 600 uA 10 =9, VI=VCC or GND =
ICCOP Operating Supply Current (Note 3) - 30 mA E= 1MHz, 10 =0, VI=VCC or GND,
16K x 16 G=VCC
ICCOP Operating Supply Current (Note 3) - 15 mA E_= 1MHz, 10 =0, VI=VCC or GND,
32K x 8 G=VCC
ICCDR Data Retention Supply Voltage - 450 pA VCC =2.0V,10 =0, VI=VCC or GND,
E =VCC
VCCDR Data Retention Supply Voltage 2.0 - \"
1} Input Leakage Current -1.0 +1.0 A VI=VCCor GND
oz Input/Output Leakage Current -5.0 +5.0 pA VO =VCC or GND
VIL input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 3.5 VCC+0.3 \"
VOL Output Low Voltage - 0.4 Vv 10 =32mA
VOH1 Output High Voltage 2.4 - Vv 10 = -0.4mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \" 10 =-100pA
Capacitance
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
CIA Address Input Capacitance (Note 2) - 50 pF Vi=VCCorGND, f=1MHz
CIE1 Decoder Enable Input Capacitance - 50 pF VI=VCCorGND, f=1MHz
16K x 16 (Note 2)
CIE2 Decoder Enable Input Capacitance - 25 pF VI=VCCorGND, f=1MHz
32K x 8 (Note 2)
ClG1 Output Enable Input Capacitance - 50 pF VI=VCCorGND, f=1MHz
16K x 16 (Note 2)
ClG2 Output Enable Input Capacitance - 25 pF VI=VCCorGND, f=1MHz
32K x 8 (Note 2)
ClO1 Input/Output Capacitance - 150 pF VI/O =VCC or GND, f = 1MHz
16K x 16 (Note 2)
Clo2 Input/Output Capacitance - 250 pF VI/O =VCC or GND, f = 1MHz
32K x 8 (Note 2)
CIwW Write Input Capacitance (Note 2) - 25 pF VI=VCCor GND, f = 1MHz
CVee Decoupling Capacitance 0.5 - uF f=1MHz
NOTES:
1. Input pulse levels: O to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. ICCOP is proportional to operating frequency.
4. VCC = 4.5V and 5.5V.
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Specifications HM5-92570-8/HM5-92570-9

A.C. Electrical Specifications VCC = 5V + 10%; Ta = HM5-92570-9
TA = HM5-92570-8

-400C to +85°C

-550C to +1250C

SYMBOL | PARAMETER L MIN l MAX I UNITé | TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 250 ns (Notes 1,4)
(2) TAVQV Address Access Time - 270 ns (Notes 1, 4)
(8) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 150 ns (Notes 2, 4)
(5) TGLQX Output Enable Output Enable Time 10 - ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time - 120 ns (Notes 1,4)
(7) TGHQZ Output Enable Output Disable Time - 150 ns (Notes 2, 4)
(8) TELEH Chip Enable Pulse Negative Width 250 - ns (Notes 1, 4)
(9) TEHEL Chip Enable Pulse Positive Width 100 - ns (Notes 1, 4)
(10) TAVEL Address Setup Time 20 - ns (Notes 1, 4, 5)
(11) TELAX Address Hold Time 120 - ns (Notes 1,4)
(12) TWLWH Write Enable Pulse Width 140 - ns (Notes 1, 4)
(13) TWLEH Write Enable Pulse Setup Time 140 - ns (Notes 1, 4)
(14) TELWH Write Enable Pulse Hold Time 250 - ns (Notes 1,4)
(15) TDVWH Data Setup Time 20 - ns (Notes 1,4)
(16) TWHDX Data Hold Time 70 = ns (Notes 1, 4)
(17) TWLDV Write Data Delay Time 120 - ns (Notes 1,4)
(18) TELEL Read or Write Cycle Time 350 - ns (Notes 1, 4)
(19) TAVAV Enable Decoder Address Valid Time 270 - ns (Applies Onlyto A11,A12,A13)

NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

o s wN

Tested at initial design and after major design changes.
ICCORP is proportional to operating frequency.

VCC = 4.5V and 5.5V.

Includes A11, A12, A13.
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Specifications HM-92570-5

. " o
Absolute Maximum Ratings B
BT oA Lo €= T T Y +7.0V N
Input, Output or I/O Voltage Applied . . ........c.iiiniii e GND -0.3Vto VCC +0.3V (<]
Storage Temperature Range. . .......ooininiiii it -650C to +150°C !
Maximum Power Dissipation . ........ ...ttt i i e i s 165mW at MHz E
BIC +v v TBDOC/W (Module Package) I
7 TBDOC/W (Module Package)
At COUNE . .. ettt e 417200 Gates
Junction Temperature .................... +1500C
Lead Temperatue (Soldering, Ten Seconds) +2750C
CAUTION: Stresses above those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress only rating and operation of the device at these or any other conditions above those indicated in the operation section of this
specification is not implied.
Operating Conditions
Operating Voltage Range . ... ...ttt it i e aeineaens +4.5Vto +5.5V
Operating Temperature Ranges:
HM=025 705 .ttt e e e e 00C to +70°C
D.C. Electrical Specifications VCC = 5V + 10%; Tp = HM-92570-5 -00C to +700C
SYMBOL ‘ PARAMETER l MIN MAX UNITS TEST CONDITIONS .
ICCSB Standby Supply Current - 35 mA 10=0,VI=VCC or GND é é
ICCOP Operating Supply Current (Note 3) - 35 mA E= 1MHz,10 =0, VI=VCC or GND i g
16Kx 16 G=VCC
ICCOP Operating Supply Current (Note 3) - 20 mA E =1MHz,10 =0, VI=VCC or GND
32K x 8 G=VCC
ICCDR Data Retention Supply Voltage - 25 mA VCC =2.0V,10 =0, VI=VCC or GND
E=VCC
VCCDR Data Retention Supply Voltage 2.0 - \
L} Input Leakage Current -10.0 +10.0 HA VI=VCC or GND
oz Input/Output Leakage Current -10.0 +10.0 pA VO =VCCor GND
VIL Input Low Voltage -0.3 0.8 Vv
VIH Input High Voltage 35 VCC+0.3 \
VOL Output Low Voltage - 04 \ 10 =3.2mA
VOH1 Output High Voltage 2.4 - \' 10 =-0.4mA
VOH2 Output High Voltage (Note 2) VCC-0.4 - \ 10 =-100pA
Capacitance
symBoL | PARAMETER [ min | wmax [ units | TEST CONDITIONS
CIA Address Input Capacitance (Note 2) - 50 pF VI=VCC or GND, f = 1MHz
CIE1 Decoder Enable Input Capacitance - 50 pF VI=VCC or GND, f = 1MHz
16K x 16 (Note 2)
CIE2 Decoder Enable Input Capacitance - 25 pF VI =VCC or GND, f = 1MHz
32K x 8 (Note 2) *
CIG1 Output Enable Input Capacitance - 50 pF VI=VCC or GND, f = 1MHz
16K x 16 (Note 2)
CiG2 Output Enable Input Capacitance - 25 pF VI=VCC or GND, f = 1MHz
32K x 8 (Note 2)
ClO1 Input/Output Capacitance - 150 pF VI/O =VCC or GND, f = 1MHz
16K x 16 (Note 2)
Clo2 Input/Output Capacitance - 250 pF VI/O =VCC or GND, f = 1MHz
32K x 8 (Note 2)
Clw Write Input Capacitance (Note 2) - 25 pF VI=VCC or GND, f = 1MHz
CVce Decoupling Capacitance 0.5 - uF f=1MHz
NOTES:
1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.
2. Tested at initial design and after major design changes.
3. ICCOP is proportional to operating frequency.
4. VCC = 4.5V and 5.5V.
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Specifications HM5-92570-5

A.C. Electrical Specifications VCC = 5V + 10%; Tp = HM5-92570-5 0°C to +70°C
SYMBOL PARAMETER l MIN L MAX l UNITS I TEST CONDITIONS
(1) TELQV Chip Enable Access Time - 300 ns (Notes 1, 4)
(2) TAVQV Address Access Time - 320 ns (Notes 1, 4)
(3) TELQX Chip Enable Output Enable Time 5 - ns (Notes 2, 4)
(4) TEHQZ Chip Enable Output Disable Time - 200 ns (Notes 2, 4)
(5) TGLQX Output Enable Output EnableTime - - ns (Notes 2, 4)
(6) TGLQV Output Enable Output Valid Time 120 ns (Notes 1,4)
(7) TGHQZ Output Enable Output Disable Time 200 ns (Notes 2, 4)
(8) TELEH Chip Enable Pulse Negative Width 300 - ns (Notes 1, 4)
(9) TEHEL Chip Enable Pulse Positive Width 150 - ns (Notes 1,4)
(10) TAVEL Addres Setup Time 20 - ns (Notes 1, 4, 5)
(11) TELEX Address Hold Time 130 - ns (Notes 1,4)
(12) TWLWH Write Enable Pulse Width 150 - ns (Notes 1, 4)
(13) TWLEH Write Enable Rulse Setup Time 150 - ns (Notes 1, 4)
(14) TELWH Write Enable Pulse Hold Time 300 - ns (Notes 1,4)
(15) TDVWH Data Setup Time 30 - ns (Notes 1, 4)
(16) TWHDX Data Hold Time 80 - ns (Notes 1, 4)
(17) TWLDV Write Data Delay Time 120 - ns (Notes 1, 4)
(18) TELEL Read or Write Cycle Time 450 - ns (Notes 1, 4)
(19) TAVAV Enable Decoder Address Valid Time 320 - ns (Applies Only to A11,A12, A1 3_
NOTES:

1. Input pulse levels: 0 to 3.0V; Input rise and fall times: 10ns (max); Input and output timing reference level: 1.5V; Output load: 1 TTL gate equivalent
CL = 50pF (min) - for CL greater than 50pF, access time is derated by 0.15ns per pF.

[ S ]

Tested at initial design and after major design changes.
ICCOP is proportional to operating frequency.

VCC = 4.5V and 5.5V.

Includes A11, A12, A13.
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HM-92570-8/HM-92570-9

Read Cycle
A -
“E3A and E38 are opposite polarity of E1A. (9) TEHEL TELEH TEHEL—1 (:98))
ETA.E2A,E3A N\ (8)
E1B,E2B,E38 ——
w HIGH
(4)-—] TeHaz (1)
oa
GRor GB
TAVAV
4 BB 19 R
TIME ] i ] It ? : :
REFERENCE L L I 2 3 4 5
TRUTH TABLE
A1
TIME INPUTS A12 DATAI1/O0
REFERENCE | E w G A A13 DQ FUNCTION

-1 H X X X X Y4 Memory Disabled
0 | H X Vv \" V4 Cycle Begins, Addresses are Latched
1 L H L X v X Output Enabled
2 L H L X Vv \ Output Valid
3 S| H X X v v Read Accomplished
4 H X X X X z Prepare for next cycle (Same as -1)
5 | H X \Y \Y z Cycle ends, next cycle begins (Same as 0)

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

remain high throughout the read cycle. After the data has
been read, E may return high (T = 3). This will force the
output buffers into a high impedance mode at time (T = 4).
G is used to disable the output buffers when in a logical “1”
state (T = -1, O, 3, 4, 5). After (T = 4) ti