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HARRIS
Digital Data Book

Harris Semiconductor Digital Products represent state-
of-the-art in density and high speed performance.
HARRIS expertise in design and processing offers
the user the most reliable product available in a wide
choice of formats, options, and package types. With
continuing research and development and the intro-
duction of new products, Harris will provide its cus-
tomers with the most advanced technology.

This book describes Harris Semiconductor Products
Division’s complete line of digital products and includes
a complete set of product specifications and data
sheets. Also included are sections on reliability, pro-
gramming, and packaging.

Please fill out the registration card at the back of this
book and return it to us so we may keep you informed
of our latest new product developments over the next
year.

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.

Harris Semiconductor’s products are sold by description only.
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 application notes
is intended soley for general guidance, use of the information for
user’s specific application is at user’s risk. Reference to products
of other manufacurers are solely for convenience of comparison
and do not imply total equivalency of design, performance,
or otherwise.

Copyright © Harris Corporation 1981
(All rights reserved)

Printed in USA
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Total HARRIS Product Index

CATALOG PAGE NUMBER
ANALOG DIGITAL

HA-909/911 Low Noise Operational Amplifier 2-6
HA-1600/02/05 Precision 10V Reference 4-2

HA-1610/15 Precision 10V Reference 4-6

HA-1620/25 Precision 5V Reference 1-14
HA-2400/04/05 Programmable Analog Module 2-10

HA-2420/25 Sample/Hold 4-9
HA-2500/02/05 High Slew Rate Amplifier 2-14
HA-2507/17/27 High Slew Rate Amplifier 2-18
HA-2510/12/15 High Slew Rate Amplifier 2-20
HA-2520/22/25 High Slew Rate Amplifier 2-24

HA-2530/35 High Slew Rate Wideband Inverting Amplifier 2-28
HA-2600/02/05 High Impedance Amplifier 2-32

HA-2607/27 High Impedance Amplifier 2-36
HA-2620/22/25 High Impedance Wideband Amplifier 2-38

HA-2630/35 Unity Volt Gain Current Amplifier 2-42

HA-2640/45 High Voltage Operational Amplifier 2-46

HA-2650/55 Dual High Performance Operational Amplifier 2-50
HA-2700/04/05 General Purpose Amplifier 2-54

HA-2720/25 Wide Range Programmable Operational Amplifier 2-58

HA-2730/35 Wide Range Dual Programmable Operational Amplifier 2-64
HA-2900/04/05 Chopper Stabilized Operational Amplifier 2-70

HA-4602/05 High Performance Quad Operational Amplifier 2-74

HA-4622/25 Wideband Quad Op Amp 2-81

HA-4741 Quad 471 Operational Amplifier 2-87

HA-4900/05 Precision Quad Comparator 2-91

HA-4920/25 High Speed Quad Comparator 2-98

HA-4950 Precision High Speed Comparator 2-103

HA-5100/05 JFET Input Wideband Operational Amplifier 2-108

HA-5110/15 JFET Input Wideband Operational Amplifier 2-114

HA-5130/35 Precision Operational Amplifier 1-15

HA-5160 High Slew Rate JFET Operational Amplifier 1-16

HA-5190/95 Fast Settling Operational Amplifier 2-120
HC-55516/32 16kHz CVSD 5-2

HC-55536 Decode Version Only 1-24

HD-0165 16 Line Keyboard Encoder 5-7

HD-4702 Programmable Bit Rate Generator 4-3
HD-6101 Parallel Interface Element 5-29
HD-6402 Universal Asynchronous Receiver/Transmitter 4-7
HD-6408 Asynchronous Serial Manchester Adapter (ASMA) 4-12
HD-6409 CMOS Manchester Encoder-Decoder (MED) 4-17
HD-6431 CMOS Hex Latching Bus Driver 4-28
HD-6432 CMOS Hex Bi-directional Bus Driver 4-31
HD-6433 CMOS Quad Bus Separator/Driver 4-34
HD-6434 CMOS Octal Resettable Latch 4-37
HD-6435 CMOS Hex Resettable Latch 4-40
HD-6436 CMOS Octal Bus Buffer/Driver 4-43
HD-6440 CMOS Latch Decoder Driver 4-46
HD-6495 CMOS Hex Bus Driver 4-50
HD-6600 Quad Power Strobe 2-4
HD-15530 Manchester Encoder-Decoder 4-53
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CATALOG PAGE NUMBER
ANALOG DIGITAL

HD-15531 Manchester Encoder-Decoder 4-60
HI1-200 Dual SPST CMOS Switch 3-4

HI1-201 Quad SPST CMOS Switch 3-10
H1-300/301/302/303 Dual SPST CMOS Switch 1-18
H1-304/305/306/307 Dual SPST CMOS Switch 1-19
H1-381/384/387/390 Dual SPST CMOS Switch 1-20

HI1-506/507 Single Ended 16 Channel CMOS MUX 3-28
HI-506A/507A Single Ended 16 Channel Overvoltage Protected 3-34

H1-508/509 Single 8 Channel CMOS MUX *

HI1-508A/509A Single Ended 8 Channel Overvoltage Protected 3-40

HI-516 16 Channel/Differential 8 Channel CMOS Hi-Speed MUX 3-46

HI-518 8 Channel/Differential 4 Channel CMOS Hi-Speed MUX 3-49

HI-562 12 Bit D/A Converter 4-13

HI-1800 Dual DPDT Switch 3-16
HI-1818A/28A 8 Channel Dual 4 Channel Multipiexer 3-52

HI1-1840 16 Channel MUX-High Z 3-56

HI-5040 SPST Switch 3-20

H1-5041 Dual SPST Switch 3-20

H1-5042 SPDT Switch 3-20

HI1-5043 Dual SPDT Switch 3-20

HI1-5044 DPST Switch 3-20

H1-5045 Dual DPST Switch 3-20

H1-5046 DPDT Switch 3-20

HI-5046A DPDT Switch 3-20

H1-5047 4PST Switch 3-20

HI-5047A 4PST Switch 3-20

H1-5048 Dual SPST Switch 3-20

HI1-5049 Dual DPST Switch 3-20

H1-5050 SPDT Switch 3-20

HI-5051 Dual SPDT Switch 3-20

HI-5610 10 Bit Hi-Speed D/A Converter 4-22

H1-5900 Differential DAS Front End 4-35

H1-56901 Single Ended DAS Front End *

HM-104 10 x 4 50ns Diode Matrix 2-7
HM-168 6 x 8 50ns Diode Matrix 2-7
HM-186 8 x 6 50ns Diode Matrix 2-7
HM-198 9 x 8 50ns Diode Matrix 2-7
HM-410 4 x 10 50ns Diode Matrix 2-7
HM-6100 12 Bit Static CMOS Microprocessor 5-7
HM-6322 1024 x 12 CMOS ROM 3-4
HM-6501 256 x 4 CMOS RAM 3-10
HM-6503 2048 x 1 CMOS RAM 3-16
HM-6504 4096 x 1:CMOS RAM 3-22
HM-6505 4096 x 1 CMOS RAM 3-30
HM-6508 1024 x 1 CMOS RAM 3-36
HM-6512 64 x 12 CMOS RAM 3-42
HM-6513 512 x 4 CMOS RAM 3-48
HM-6514 1024 x 4 CMOS RAM 3-54
HM-6515 1024 x 8 CMOS RAM 3-62
HM-6516 2048 x 8 CMOS RAM 3-66
HM-6518 1024 x 1 CMOS RAM 3-70
HM-6551 256 x 4 CMOS RAM 3-76
HM-6561 256 x 4 CMOS RAM 3-82

*Data Sheet Only



HM-6562
HM-6564
HM-6611
HM-6641
HM-6661
HM-6716
HM-6758
HM-7602/03
HM-7608
HM-7610/11
HM-7610A/11A
HM-7620/21
HM-7620A/21A
HM-7640/41
HM-7640A/41A
HM-7642/43
HM-7642A/43A
HM-7642P/43P
HM-7644
HM-7647R
HM-7648/49
HM-7680/81
HM-7680A/81A
HM-7680R/81R
HM-7680RP/81RP
HM-7684/85
HM-7684P/85P
HM-7616
HM-76160/161
JAN-512
HB-61000
HB-61001

256 x 4 CMOS RAM

8192 x 8 CMOS RAM

256 x 4 CMOS PROM

512 x 8 CMOS PROM

256 x 4 CMOS PROM

2048 x 8 CMOS EPROM

1024 x 8 CMOS EPROM

32 x 8 Bit Generic PROM

1024 x 8 Bit Generic PROM

256 x 4 Bit Generic PROM

256 x 4 Bit Generic PROM-45ns

512 x 4 Bit Generic PROM

512 x 4 Bit Generic PROM-50ns

512 x 8 Bit Generic PROM

512 x 8 Bit Generic PROM -50ns

1024x 4 Bit Generic PROM

1024 x 4 Bit Generic PROM-50ns

1024 x 4 BIT Generic PROM - Power Down
1024 x 4 Bit Generic PROM-Active Pullup
512 x 8 Bit Generic PROM-Latched Outputs
512 x 8 Bit Generic PROM

1024 x 8 Bit Generic PROM

1024 x 8 Bit Generic PROM-50ns

1024 x 8 Bit Generic PROM-Latched Outputs
1024 x 8 Bit Generic PROM-Powerdown with Latched Outputs
2048 x 4 Bit Generic PROM

2048 x 4 Bit Generic PROM - Power Down
2048 x 8 Bit Generic PROM

2048 x 8 Bit Generic PROM
M38510/2010BJB PROM

Micro-12 HM-6100 Evaluation Board
Micro-12, 4K x 12 Memory Board
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CATALOG PAGE NUMBER

ANALOG

DIGITAL

3-88
3-94
3-104
3-110
3-1156
3-121
3-122
2-11
2-50
2-14
2-17
2-20
2-23
2-26
2-29
2-32
2-35
2-38
2-41
2-44
2-47
2-53
2-56
2-59
2-65
2-69
2-72
2-75
2-78
2-81
6-4
6-8




Devices by Families

Bipolar PROMs Page
JAN 0512 2-81
HM-7602/03 2-11
HM-7610/11 2-14
HM-7610A/11A 2-17
HM-7616 2-75
HM-76160/161 2-78
HM-7620/21 2-20
HM-7620A/21A 2-23
HM-7640/41 2-26
HM-7640A/41A 2-29
HM-7642/43 2-32
HM-7642A/43A 2-35
HM-7642P/43P 2-38
HM-7644 2-41
HM-7647R 2-44
HM-7648/49 2-47
HM-7608 2-50
HM-7680/81 2-53

“HM-7680A/81A 2-56
HM-7680R/81R 2-59
HM-7680P/81P 2-62
HM-7680RP/81RP 2-65
HM-7684/85 2-69
HM-7684P/85P 2-72

CMOS Bus Drivers Page
HD-6431 4-28
HD-6432 4-31
HD-6433 4-34
HD-6434 4-37
HD-6435 4-40
HD-6436 4-43
HD-6440 4-46
HD-6495 4-50
MIL-STD-1553
Support Circuits Page
HD-15530 4-53
HD-15531 4-60
uP Page
HM-6100 5-7
HD-6101 5-29

CMOS RAMs Page
HM-6501 3-10
HM-6503 3-16
HM-6504 3-22
HM-6505 3-30
HM-6508 3-36
HM-6512 3-42
HM-6513 3-48
HM-6514 3-54
HM-6515 3-62
HM-6516 3-66
HM-6518 3-70
HM-6551 3-76
HM-6561 3-82
HM-6562 3-88
HM-6564 3-94

CMOS Interface Page
HD-4702 4-3
HD-6402 4-7
HD-6408 4-12
HD-6409 4-17

CMOS PROMs Page
HM-6611 3-104
HM-6641 3-110
HM-6661 3-115
HM-6716 3-121
HM-6758 3-122

CMOS ROMs Page
HM-6322 3-4

Quad Power Strobe Page
HD-6600 2-4

Diode Matrices Page
HM-0104 2-7
HM-0168 2-7
HM-0186 2-7
HM-0198 2-7
HM-0410 2-7



Data Sheet Classifications

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

Harris |.C. processes produce circuits more
rugged than similar ones. However, no semi-
conductor is immune from damage resulting from
the sudden application of many thousands of volts
of static electricity. While the phenomenon of
catastrophic failure of devices containing MOS
transistors or capacitors is well known, even bi-
polar circuits can be damaged by static discharge,
with altered electrical properties and diminished
reliability. None of the common |.C. internal
protection networks operate quickly enough to
positively prevent damage.

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

HANDLING RULES

Since the introduction of integrated circuits with
MOS structures and high quality junctions, a safe
and effective means of handling these devices has
been of primary importance. One method em-
ployed to protect gate oxide structures is to in-
corporate input protection diodes directly on the
monolithic chip. However, there is no completely
foolproof system of chip input protection in exist-
ance in the industry. In addition most compensa-
tion networks in linear circuits are located at
high impedance nodes, where protection networks
would disturb normal circuit operation. If static
discharge occurs at sufficient magnitude (2kV or
more), some damage or degradation will usually
occur. It has been found that handling equipment
and personnel can generate static potentials in
excess of 10KV in a low humidity environment;
thus it becomes necessary for additional measures
to be implemented to eliminate or reduce static

1-6

charge. It is evident, therefore, that proper hand-
ling procedures or rules should be adopted.

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

e Use conductive work stations. Metallic or
conductive plastic* tops on work benches
connected to ground help eliminate static
build-up.

e Ground all handling equipment.

¢ Ground all handling personnel with a conduc-
tive bracelet through 1-M ohm to ground.
The 1-M ohm resistor will prevent electroshock
injury to personnel.

e Smocks, clothing, and especially shoes of
certain insulating materials (notably nylon)
should not be worn in areas where devices are
handled. These materials, highly dielectric in
nature, will hold, or aid, in the generation of
a static change. Where they cannot be elimin-
ated natural materials such as cotton etc.
should be used to minimize charge generation
capacity.

e Control relative humidity to as high as a
level as practical. (RH 50%).

e |onized air blowers reduce charge build-up
in areas where grounding is not possible or
desirable.

e Devices should be in conductive carriers during
all phases of transport. Leads may be shorted
by tubular metallic carriers, conductive foam
or foil.

e In automated handling equipment, the belts,
chutes, or other surfaces should be of con-
ducting material. If this is not possible, ionized
air blowers may be a good alternative.

* Supplier 3M Company "Velostat’’



HARRIS Memory Selection Guide
NUMBER
WORDS

32

128

256

512

1024

2048

4096

8192

16,384

BYTE SIZE
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Bipolar PROM Cross Reference

FUJITSU HARRIS
MB7056 7602
MB7051 7603
MB7057 7610/10A
MB7052 7611/11A
MB7058 7620/20A
MB7053 7620/21A
MB7059 7642
MB7054 7643

B7060 7680
MB7055 7681

NMmI HARRIS

6330 7602

6331 7603

6300 7610/10A

6301 7611/11A

6305 7620/20A

6306 7621/21A
| 6348 7648

40 7640/40A

49 7649

341 7641/41A

52 7642

53 7643
6380 7680

| 6381 7681
6385 7608
63100 7684
63101 7685

NEC HARRIS

MPB403 7610/10A
MPB405 7640/40A
MPB425 7641/41A
MPB406 7642
HPB426 7643
MPB408 7680
MuPB428 7681
MPB427 7608
TEXAS INST. HARRIS
74S5188/188A 7602
745288 7603
74186 JAN 0512
745387 7610/10A
748287 7611/11A
7438473 7648
748475 7640/40A
745472 7649
745474 7641/41A
748477 7642
745476 7643

AMD HARRIS
AM 271508 7602
AM 27508
AM 29750
AM 27518
AM 271509 7603
AM 27509
AM 29751
AM 27519
AM 2705100 | 7610/10A
AM 27510
AM 29760
AM 271520
AM 270811 7611/11A
AM 27511
AM 29761
AM 271821
AM 27512 7620/20A
AM 29770
AM 27513 7621/21A
AM 29771
INTEL HARRIS
601 7610/10A
21 7611/11A
502/02A 7620/20A
22/22A 7621/21A
604/04A 7640/41A
604L
624/24A 7641/41A
3605 7642
3625 7643
3608 7680
3628 7681
MOTOROLA HARRIS
MCM5303A JAN 0512
MCM7640 7640/40A
MCM7641 7641/41A
MCM7642 7642
MCM7643 7643
MCM2708 7608
RAYTHEON HARRIS
29660 7610/10A
29662
29661 7611/11A
29663
29611 7620/20A
29613
29620 7648
29622
29624 7640/40A
29625
29621 7649
29623
29625 76417/41A
29627
29630 7680
29632
29631 7681
29633
29634 7608
29635
29636
29637

FAIRCHILD HARRIS
93417 7610/10A
93427 7611/11A

436 7620/20A
93446 7620/21A
438 7640/40A
448 7641/41A
3452 7642
453 7643
93450 7680
93451 7681
INTERSIL HARRIS
5600 7602
5610 7603
5603 7610/10A
5623 7611/11A
5604 7620/20A
5624 7621/21A
5605 7640/40A
5625 7641/41A
56506 7642
56526 7643
NATIONAL HARRIS
DM8577 7602
DM745188
DM8578 7603
DM745288
DM745387 7610/10A
DM745287 7611/11A

[ DM745473 7648
DM875295 7640740A
DM745472 7649
DM875296 7641/41A
DM745672 7642
DM745573 7643
DM875229 7680

| DM875228 7681
DM745672 7684
DM745673 7685
DM27LS08 7608
SIGNETICS HARRIS
82523 7602
825123 7603
82527 7610710A

25126
25129 7611/11A
25130 7620/20A
825131 7621/21A
825146 7648
825140 76407404
25147 7649
25141 7641/41A
25136 7642
825137 7643
25180 7680
25181 7681
257708 7608
825184 7684
825185 7685
825190 76160
825191 76161
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Users’ Guide to MOS

Static RAMs
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izaton|tvee |pins] T | | 2| § |2 |5 | B | £ |z |2 |s5|5 | 5|5 || Z|=z]|oc|&]|3 |83 %] F | R |R
64x 12 [cMos | 18 | 6512 6512
6508 6508 8401 6508 | 6508 | 1902 7001 | 6508 | 443 6508 5102 | 5102 | 6508 | 5508
16 6508 74C929 5001
K |cmos 1821
18 | 6518 6518 6518 | 6518 6518 | 6518
74C930
Kx1 [NMOS| 16 9102 | 4015 2102 4102 | 2125 | 2102 | 2102 2102 2102 | 2102
4025 2125 2115 2125 2125 4033
16_| 6562
18 | 6561 6561 74C921
1K |cmos 6652
22 | 6501 5101 435101| 5101 145101 5101 5040 5101 | 5101 | 5007
510L 5101 5501
22 | 6551 6551 [Tacezo) 1822 5101
22 6551
% 9112 2112 2112 2112 411z | 2112 2112 | 4043
256x 4 |NMOS 2606
18 2112 211 2111 2111 | 2111 4111 | 21 2111 | 4042
9111 2112
22 2101 2101 4256 2101 2101 | 2101 4101 | 2101 2101 | 4039
9101
2k |cmos| 18 | es03
2Kx1 [Nmos]| 18
2K |cMos | 18 | 6513
512x 4 [NMOS| 18 2113
18 | 6504 8404 4315 6504 | 6504 6504 | 6504 5104 5504
«  |cmos 6505 6147 6506 6847
20
18 9145 | 4017 2147 4104 | 6147 | 2141 | 2147 4104 | 2147 | 2141 | 4104 2613 2147 | 2147 | 315D | 4104
4Kx 1 |NMOS 9147 | 2147 4200 | 4847 | 2147 2147 2147 | 2147 4044 6104
22 9140 4200
18 | €514 8414 6148 6514 | 6514 |21C14 | 58981 6514 | 6514 | 444 | 5114 | 5114 5514
& |cmos 4334 6848 5115
20 445 5047
8 9124 | 2114 2114 |472114] 2114 | 2148 2148 | 2114 | 2148 | 2114 | 2114 2614 2114 | 2114 | 314A
9135 4804 | 6148 | 2148 2148 | 2114 4045
1Kxa |NmOS 9114 4047
20 9148 2142 2141 2142
2142
22 9130
9131
8K |cMOS| 24 | 6515
1K x8 [NMOS| 24 8118 4118 UPD
4801 421-3
16k |cmos| 24 | es16 6116 uPo 5516
2K x8 [NMos| 24 4802 2128 4016 | 2016
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Product Index

PAGE
HD-6600 Quad Power Strobe 2-4
HM-0168 6 x 8 Monoalithic Diode Matrices 2-7
HM-0186 8 x 6 Monolithic Diode Matrices 2-7
HM-0410 4 x 10 Monolithic Diode Matrices 2-7
HM-0104 10 x 4 Monolithic Diode Matrices 2-7
HM-0198 9 x 8 Monolithic Diode Matrices 2-7
HM-7602/03 32 x 8 PROM 2-11
HM-7610/11 256 x 4 PROM 2-14
HM-7610A/11A 256 x 4 PROM 2-17
HM-7620/21 512 x 4 PROM 2-20
HM-7620A/21A 512 x 4 PROM 2-23
HM-7640/41 512 x 8 PROM 2-26
HM-7640A/41A 512 x 8 PROM 2-29
HM-7642/43 1K x 4 PROM 2-32
HM-7642A/43A 1K x 4 PROM 2-35
HM-7642P/43P 1K x4 PROM 2-38
HM-7644 1K x 4 PROM 2-41
HM-7647R 512 x 8 PROM 2-44
HM-7648/49 512 x 8 PROM 2-47
HM-7608 1K x 8 PROM 2-50
HM-7680/81 1K x 8 PROM 2-53
HM-7680A/81A 1K x 8 PROM 2-56
HM-7680R/81R 1K x 8 PROM 2-59
HM-7680P/81P 1K x 8 PROM 2-62
HM-7680RP/81RP 1K x 8 PROM 2-65
HM-7684/85 2K x 4 PROM 2-69
HM-7684P/85P 2K x 4 PROM 2-72
HM-7616 2K x 8 PROM 2-75
HM-76160/161 2K x 8 PROM 2-78
JAN-0512 512 Bit PROM 2-81

MIL/M38510/20101
PROM Programming
Programmer Evaluation
Data Entry Formats for HARRIS Custom Programming

]

Mrl\)M
© 00 0
(@R cle)]

[}

ABSOLUTE MAXIMUM RATINGS

As with all semiconductors, stresses listed under “’Absolute Maximum Ratings’’ may
be applied to devices (one at a time) without resulting in permanent damage. This
is a stress rating only. Exposure to absolute maximum rating conditions for extend-
ed periods may affect device reliability. The conditions listed under ““Electrical
Characteristics”” are the only conditions recommended for satisfactory operation.
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Harris Generic Programmable
Read Only Memories

In 1970, Harris offered the industry’s first Bipolar programmable read only memory, and
has been a leader in the field of Bipolar PROMs from 1970 to date. Harris PROMs are
manufactured using the Bipolar Junction Isolation process with reliability proven nickel-
chromium fusible links. Harris has had experience with nickel chromium since 1964 when
it was first used for high reliability military circuits because of its high stability characteris-
tics. Harris has been manufacturing nickel-chromium fuse links since 1970 when the first
PROM was manufactured, and has become the industry’s most extensive programmable
read only memory concept. This history has been a factor in giving Harris PROMs the in-
dustry’s high programming yield and a proven level of quality and reliability.

We now employ a shallow diffused self-aligned emitter aperture process combined with
two-level aluminum interconnect. This state of the art process technology has been
deployed to produce large format devices with the high speed and versatility required
by the industry.

Today Harris offers a family of programmable read only memories which we call the
Generic PROMs or GPROMs. They have the following characteristics:

® Coherent part numbering scheme, the 76xxx series.
e |dentical programming procedure for all GPROMs.
e All parameters are guaranteed over full temperature and voltage.

® The GPROM family comprises a complete range of formats.

JAN QUALIFIED PROMS

The Harris Semiconductor Bipolar manufacturing line has received certification for pro-
cessing JAN product. There are five QPL | qualified PROMs. Five additional HARRIS
PROMs have been granted QPL Il listing pending QPL | approval and may be shipped as
JAN qualified product. Additional HARRIS PROMs are at various stages of qualification
and the status of each at press time is listed below. As the status of these products will
change rapidly, we suggest that you contact the nearest Harris Representative or Harris
Sales Office for current status.

HARRIS PART # ‘ SLASH SHEET STATUS
JAN 0512 MIL-M-38510/20101 BJB QPL |
HM1-7610 MIL-M-38510/20301 BEB QPL |
HM1-7611 MIL-M-38510/20302 BEB QPL |
HM1-7620 MIL-M-38510/20401 BEB QPL |
HM1-7621 MIL-M-38510/20402 BEB QPL 1
HM1-7642 MIL-M-38510/20601 BVB QPL I
HM1-7643 MIL-M-38510/20602 BVB QPL 11
HM1-7644 MIL-M-38510/20603 BEB QPL 11
HM1-7602 MIL-M-38510/20701 BEB QPL 11
HM1-7603 MIL-M-38510/20702 BEB QPL il
HM1-7640 MIL-M-38510/20801 BJB QPL 11
HM1-7641 MIL-M-38510/20802 BJB QpPL I
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QUAD POWER STROBE

FEBRUARY 1978

Features
Logic Diagram
° HIGH DRIVE CURRENT—200mA
[ HIGH SPEED 50ns TYPICAL
° TTL COMPATIBLE INPUTS
. DIELECTRIC ISOLATION ‘ 1 NC Vees —{ 14
[ QUAD MONOLITHIC CONSTRUCTION
o POWER SUPPLY FLEXIBILITY 2 13
[} LOW POWER:
STANDBY-30mW/CIRCUIT 3 i 12
ACTIVE—95mW/CIRCUIT
4 Vcez veer— 1
5 10
.. 6 9
Description
. . N . 7 }-cnD NC —{8
The HD-6600 Quad Power Strobe is constructed with Harris Dielectric
Isolation Bipolar Monolithic Process. The design incorporates power
supply flexibility with TTL compatible inputs and high current outputs.
This circuit is intended for use in power switched PROM arrays.
Circuit Diagram
F
(ONE OF FOUR IDENTICAL STROBES) _ O Veez
5.6K
*P
Vcet
722
Vces
3.9k ¢
—i¢ —O OUTPUT

INPUT

1K

! < O GND
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Specifications HD-6600
ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage VCC1 +8 VDC
VCC2 +18 VDC
VCC3 +18 VDC

-0.5 VDC to +5.5 VDC

-650C to +1500C

-200mA

1000mW

(Derate 9mW/OC Above 600C)

Input Voltage VN

Storage Temperature TSTG
Output Current ||

Power Dissipation at 250C

RECONMMENDED OPERATING CONDITIONS

—

Power Supplies: VCC1 5vDC *+ 10%
vee?2 12VDC+15%
\elox] 5VDC*20%

Ta =-550C to +1250C HD1-6600-2
Ta = 00C to +75°C HD1-6600-5

Vce2=12.0VDC
VCCc3 =5.0VDC

ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS
IR 60 MA VN =24 VDC
t =55V
nE Input Current 16 mA VN = 0.4 VDC Veet =5.5VvDC
ViH Input Threshold 2.0 v v —45VDC
ViL Voltage 0.8 v ccr ==
VOoH 4.75 485 Vcet =5.0 VDC
D.C. Output Voltage ViN = 0.4 VDC I =-150mA DC
(Note 1)
VoL 1.0 Y Vcet =5.0 vDC I =500U4A DC
lcel 4 6.0 mA Vee1 =5.5VvDC VIN =24 VDC
icce 40 70 mA Vet =55 VDC
Supply Current VN = 0.4 VDC I =-150mA DC
(Note 2)
lcc2 8 15 mA Vee1 =5.5VDC
VN =24VDC IL=0
SYMBOL PARAMETER TYP. | MAX. l UNITS I CONDITIONS TA = 25°C J
tON Turn On Delay 50 75 ns Vcel=5.0vDC
A.C. tOFF Turn Off Delay 50 75 ns vVee2 =12 vDC
Vce3=5.0vDCe
tR Rise Time 40 65 ns RL =33Q
tF Fall Time 40 65 ns CL =620 pF

NOTES (1) One strobe enabled. (2) All strobes enabled.

Switching Time Definitions

3voc

INPUT
tR = tF = 10ns 50% INPUT TO TEST
OFF b ovoc PULSE SCOPE
FF tON |— VoH GEN.
OUTPUT 90% RL CL
10%
fa— f=— VoL
tF R - -
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VOH in Volts

Delay in (ns)

Typical Characteristics

TYPICAL OUTPUT VOLTAGE vs.

LOAD CURRENT AND NUMBER OF STROBES ENABLED

Ta =25°C
R Vce1=5VDC

5. NUMBER OF STROBES | Veez=12vDC

\\TLED Vee3=5VvDe

1
4.95
2
_—
\3 \

49 \ \

VOH in Volts
»
]

A
\

L n 1 I
60 80 100 120 140 160 180 200

ILin mA

TYPICAL OUTPUT VOLTAGE vs.
AMBIENT TEMPERATURE

5.0
Ta = 250C
Vee1=5VDC
Veez=12VDC
Vce3 =5VDC
\ RL =330}
49
—
4.
47
. A ' 1 i
-55 -40 -20 +25 40 +60 +75 +100 +125
TainoC
TYPICAL DELAY vs.
AMBIENT TEMPERATURE
120 T
Vecc1=5VDC
Vcez=12VDC
100 Vce3=5VDC 1
RL =3382
CL = 620pF
Ld
L
rd
6 - tOFF
. et _ -~ —r
P / - F
-— e = / _ - >
2 gy e X
-56 40 -20 o +25 +40 +60 +75 +100 +125
TainoC

VOH in Volts

Delay in (ns)

Delay in (ns)

TYPICAL OUTPUT VOLTAGE vs.

Vce3 SUPPLY VOLTAGE
6.0 T
TA = 250C
575} Vcc1=5VDC
Vcez = 12 VDC /
5.5k ONE STROBE
- Y
1L = -200mA. /
5.25)
50 1L = -150mA
75 - -5%://
45 /
425 /
4.0 1 1 L
4.25 45 4.75 5.0 5.25 55 5.75 6.0
Vcce3in Volts
TYPICAL DELAY tgpf AND tg vs.
LOAD CAPACITANCE
Ta=25°C
Vee1=5VvDC
120 Veez = 12 VDC
Vees =5 Vo
100 RL =33Q2 4
1OFF
80
60 ] t
/, /
40
a—
20
[ 1 1 I I
200 400 600 800 1000 1200 1400 1600 1800
CL inpF
TYPICAL DELAY tgn AND tg vs.
LOAD CAPACITANCE
Ta = 250C
Vece1=5VDC
120 Veecz=12vDe ]
Vee3 =5VvDe
100 RL=33Q2 _
80
/"O’N
60 p— R
_/
40
20
ol 1 |
200 400 600 800 1000 1200 1400 1600 1800
CL in pF




HARRIS MONOLITHIC DIODE

w PRODUCTS DIVISION

R oeaion O s EonFRATON MATRICES

Features Description

* FIELD PROGRAMMABLE Designed with the CMOS circuit engineer in mind, these
versatile diode matrices allow the application of logically
powerful programmable solutions to low power CMOS

e ZERO POWER DISSIPATION system applications.

e CMOS COMPATIBLE

e FAST SWITCHING These devices incorporate an advanced dielectric isolation

process to eliminate the need for power supply pins and
* FIVEPOPULAR ORGANIZATIONS allow parasitic free operation.

Programming is accomplished by cleanly vaporizing a fus-
ible link by application of a brief high voltage pulse to
a selected array element. This operation open circuits
a row to column orring diode eliminating their former
interaction.

Monolithic Structure

FUSIBLE
LINKS

COLUMN
CONNECTIONS

ROW
CONNECTION
SILICON
DIOXIDE
DIELECTRIC
LAYER
' - “P" TYPE
POLYCRYSTALLINE N+“TYPE
SILICON SILICON _ : SILICON
“N" TYPE
SILICON

Fusible Link System

METALIZED
INTERCONNECT
DISCONNECTED LINE
DIODE
INTACT
LINK
FUSED
LINK
CONNECTED
DIODE

2-7



Monolithic Diode Matrices

HM-0198

COLUMN CONNECTION PIN NO.

HM-0168 6x8 DIODE MATRICES qu:xs
HM-0186 8x6 DIODE MATRICES : z&&&t:‘xk
HM-0410 4 x 10 DIODE MATRICES P % 5 Y O S N O
HM-0104 10x4 DIODE MATRICES £ oo I [ [ o
HM-0198 9x8 DIODE MATRICES A Y ALY
O N N Y N
S o LT T [ P P [ [y
S Y Y N N N
15 o120 T T T o T s
HM-0104 HM-0168
A | e
N e
: ¢ oo Pl
o {ulainls RENN AN
B °7 Tuy g [ o, 2 o L[ o P P P [ [
: N AN NN NN
B, fuy fg T 5 oo Pl P P P [
B Y vt T [ [ oo [ T
Y A
HM-0410 HM-0186
] 3 4 5 9 10 1 12 134::;‘5,,“ 2 zzz:‘ggﬂi
2 Do Lo T T o P P T [ [ gn
NN AN T N
%7 [ [ [ [ [ [ o T g o T T T P T
é LL\H&LL‘L \Lﬁciﬁc iﬂg&‘g\“g g; kkk“yﬁyk
o o T T [ P
oo Lo [ o T P

CUSTOM PATTERNS

When ordering a matrix with a custom pattern: Send a paper tape, or copy a matrix pattern and circle out those diodes

to be removed from the matrix.
cathode for each diode to be removed, by package pin number.

Another method to clearly identify a pattern is to call out respective anode and
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Specifications Diode Matrices

ABSOLUTE MAXIMUM RATINGS

Forward Current

Surge Current (100 us Max.)
Total Ckt. Dissipation (Still Air)
Storage Temperature (Ambient)

100mA
200mA
450mW

-650C to +1500C

Maximum Ratings are limiting values above which permanent damage may occur.

ELECTRICAL CHARACTERISTICS

HM-0XXX-2
HM-0XXX-5 HM-0XXX-8
Ta | 09C to +75°C | -550C to +125°C
SYMBOL PARAMETER MIN MAX MIN MAX UNITS CONDITIONS
{ VE Forward Voltage 15 15 \ I =20mA
[ 09 9 \ IF=1mA
BVR Reverse Breakdown Voltage 20 30 A Igy = 100 A
| 250C 250C
trr Reverse Recovery Time 100 50 ns IF =10mA to Ig = 10mA
Recovery to TmA
Cc Crosspoint Capacitance (1) 8 pF VR =5V; f=1MHz(2)
(1) Guaranteed but not 100% tested.
1
(2) Cc
VBIAS
TYPICAL PERFORMANCE CURVES
VOLTAGE V¢
10 /
WORST \/ /
DIODE @ 259C
/ WORST
. DIODE @ -550¢

~

/

CURRENT -mA

[/
/

0.2

0.1

0.2 04

0.6 0.8
VOLTS

2-9
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Programming

Use a simple supply capable of driving a 27 ohm resistor (carbon) with a clean transition from 0 to 24-30 volts in less
than 500us, for at least 10ms. The diode to be disconnected is selected by setting the row and column switches S2
and S3 respectively as required. When switch S1 is depressed, programming current is provided to column contacts
in the matrix. This current opens the fusible link, in series with the selected diode. The peak fusing current required
to open a fusible link is approximately 750 milliamperes. As the temperature of the fuse is raised, the aluminum
begins to melt. This melting continues until the fuse link separates. The cohesive forces of the melting aluminum
retracts the remaining portions of the metal, thereby preventing formation of loose aluminum residues. The melting
temperature of aluminum (approximately 6500C) will not affect the passivating layer of silicon dioxide, whose melting
temperature is about 13500C. Test verification is obtained by an indicator lamp or LED placed in series with the
column and row switches through the verify contacts of S1 to give electrical indication of the condition of each diode
in the matrix before and after fusing.

Caution: Programming is limited to one fuse at a time.

SIMPLE PROGRAMMER : PROGRAMMER TEST CONFIGURATION

424 TO 30 VOLTS
1 AMP MINIMUM

27 | Acceptable
1 ‘? 210ms
Ra [}

S1 DPDT MOMENTARY 1.2 voLTS ! <
$2 17 POS, 1 POLE
$3 ROTARY ’ to, . <
Q1 Q2 - 2N1613 =
INDICATOR LIGHT, LED " old Unacceptable SyClosesatty  10% =

COLUMN 25 50 100 200 210ms

MICROSECONDS*

A
M

*Max TR|SE = 500U sec

NOTE: The 27 ohm resistor is only used for oscilloscope

o— measurements of the Power Supply Characteristics
becaues it represents a typical unprogrammed
o fuse/diode.

MATRIX UNDER TEST
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HARRIS

. SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7602/03

32 x 8 PROM

HM-7602 — Open Collector Outputs

HM-7603 — “Three State’” Outputs

Features

50ns MAXIMUM ADDRESS ACCESS TIME
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS

e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY,

e FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

® INDUSTRY’'S HIGHEST PROGRAMMING YIELD

Description

The HM-7602/03 is a fully decoded high speed Schottky TTL 256/Bit
Field Programmable ROM in a 32 word by 8 bit/word format with open
collector (HM-7602) or “Three State” (HM-7603) outputs. These PROMs
are available in a 16 pin D.1.P. (ceramic or epoxy) and a 16 pin flatpack.

All bits are manufactured storing a logical "1’ (Positive Logic) and can be
selectively programmed for a logical "’0” in any one bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7602/03 contains test rows which are in addition to the storage
array to assure high programmability and guarantee parametric and A.C.
performance. The fuses in these test rows are blown prior to shipment.

There is one chip enable input on the HM-7602/03. CE low enables
the chip.

014
02
O3
04
Os
Og
07
GND

Pinouts

1

2
3
4
5
6
7
8

TOP VIEW — DIP

OVee
1 ce
A4
A3
A2
A
Ao
303‘

TOP VIEW — FLATPACK

01 1 16 vee
02 2 15 f——=CE
03 3 14 As
04 4 13 A3
Os 5 12 ——=A2
Og 6 1M1 /= A
oy—— 7 10 f—=—nx¢
GND—/ 8 =~ 9f———qq
PIN NAMES
AQ — A4 Address Inputs
01— 08 Data Outputs

CE Chip Enable Inputs

Functional Diagram

A0(10)—

> e

A1(11)—
A2(12)—] ADDRESS 1:;,:2 32x8

BUFFERS DECODER MEMORY ARRAY
A3(13)—
Aa(14)—
Eus)q;D— o+—o—+—o—t—o—o

16) = Vi

& - ono @ @ @® 6 @ @ @

og 07 Og Os 04 O3 02 01

Logic Symbol

AQ—
A1—
A2—1
A3—
Ag—

—02
03
—04
—0s5
—07
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Specifications HM-7602/03

ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Voltage
Address/Enable Input Current
Output Sink Current

Output or Supply Voltage (Operating) -0.3 to +7.0V

-20mA

100mA

Storage Temperature .
5.5V Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

stress only rating and functional operation of the device at these or at any other conditions above those il
sections of this specification is not implied. (While programming, follow the programming specifications.)

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. Thisis a

-650C to +1500C

+1750C

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7602/03-5 (Vcc = 5.0V 5%, Ta=00C to +750C)
HM-7602/03-2 (Ve = 5.0V £10%, TA = -5650C to +1260C)

Typical measurements are at Tp = 250C, Vgg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH Address/Enable 1" - - +40 MA ViH = VCC Max.
L Input Current "o - -50.0 -250 MA ViL = 0.45V
VIH Input Threshold 1" 2.0 1.5 — \ VCCe = Ve Min
ViL Voltage 0" - 1.5 0.8 \% Ve = VeC Max.
VOH Output Voltage 1" 24* 3.2* - \ I0H = -2.0mA, VCC = VCC Min.
VoL "o - 0.35 0.45 \% loL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - - +100 MA VOH, VCC = VEC Max.
IOLE Current "o" - - -100 MA VoL = 0.3V, VcC = VCC Max.
vcL Input Clamp Voltage — - -1.2 \ IIN = -18mA
108 Output Short Circuit -16* - -100* mA VCC = Ve Max., VOUT = 0.0V
Current One Output Only for a Max.
" of 1 Second.
icc Power Supply Current - 90 130 mA Ve = Ve Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals
* "“Three State’”” only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7602/03-5 HM-7602/03-2
5V 5% 5V £10%
00°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS
TAA Address Access Time - 30 50 - - 60 ns
TEA Chip Enable Access Time - 20 35 - - 50 ns

*A.C. limits guaranteed for worst case N2 sequéncing with maximum test frequency of 5MHz,

CAPACITANCE: Ta = 25°C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF Vee =5V, VIN = 2.0V, f = 1MHz
Cout Output Capacitance 12 pF VCce =5V, VOUT = 2.0V, f = 1MHz

2-12
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SWITCHING TIME DEFINITIONS

CE
v v
ADDRESSES ;{mv vIH CHIP ENABLE Dk 15V 1 5v V""
I A -,
VoH
OUTPUTS 15V OUTPUTS —— TS.
VoL
—| Taa ‘ﬂ TEA —1 Tea

A. C. TEST LOAD
Vee
3002

PROM
OUTPUT Ox TEST POINT

60002 30pF*

* Includes jig & probe
total capacitance
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HARRIS

PRODUCTS DIVISION

w‘ SEMICONDUCTOR

A DIVISION OF HARRIS CORPORATION

HM-7610/11

256 x 4 PROM

HM-7610 — Open Collector Outputs
HM-7611 — “Three State” Outputs

Features

®  60ns MAXIMUM ADDRESS ACCESS TIME

e "THREE STATE” OR OPEN COLLECTOR OUTPUTS

e SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR
RELIABILITY

e INPUTS AND OUTPUT TTL COMPATIBLE

® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

® INDUSTRY’S HIGHEST PROGRAMMING YIELD

® PIN COMPATIBLE WITH INDUSTRY STANDARD PROMs AND ROMs

Description

The HM-7610/11 are fully decoded high speed Schottky TTL 1024-
Bit Field Programmable ROMs in a 256 word by 4 bit/word format with
open collector (HM-7610) or "three state” (HM-7611) outputs. These
PROMs are available in 16 pin D.l.P. (ceramic or epoxy) and a 16 pin
flatpack.

All bits are manufactured storing a logical 1"’ (positive logic) and can be
selectively programmed for a logical "’0” in any bit position.

The HM-7610/11 contain test rows and columns which are in-addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROM:s,

Pinouts

TOP VIEW-DIP

TOP VIEW—FLATPACK

AT TeNn——VceC
As——— 2 15 ——A7
A4 3 14 CE2
Az— 4 13 |—=CE
Ag—— 5 12 —=04
A1 6 1M =—=o,
Ap—— 7 10 03
GND—/ 8 = 9=,
PIN NAMES
__A0 —A7 Address Inputs
CE1 — CE2 Chip Enable Inputs
01 —04 Data Outputs

Functional Diagram

A3 Ag As Ag A7y
@ (3) (2 (1) (15)
1 111

ADDRESS
BUFFERS
32x16 10F 32 32x 16
MEMORY ROW MEMORY
ARRAY DECODER ARRAY
[
Aol omess| | 10Fs [ 10rFs 10F8 [] 10Fs8
Aq (6) =4 BUFFERS [—] COLUMN COLUMN COLUMN |—4 COLUMN
Az (7) |_JDECODER DECODER DECODER |_| DECODER
CEq (13)
CE2 (14)
(16) = Ve
(8) = GND 04 (9) 03(10) 02011 04 (12)

Logic Symbol

CE;
CE,—a
Ag—
A1 —
A2 ——
A3z —
Agq —1
Ag—]
Ag—
A7

02
.___03
__04
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Specifications HM-7610/11
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the "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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7610/11-5 (Vg = 5.0V 5%, Ta - 0°C to +750C)
HM-7610/11-2 (Vce = 5.0V £10%, TA = -550C to +1250C)
Typical measurements are at TA = 250C, Vgc = +bV

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
lIH Address/Enable 1" -~ - +40 MA VIH = VCC Max.
N Input Current "o - -50.0 -250 MA ViL = 0.45V
ViIH Input Threshold 1" 20 15 - \% Vce = Vee Min
ViL Voltage 0" - 1.5 0.8 \ VCC = VCC Max.
VOH Output Voltage ""1" 2.4* 3.2* - \ IOH = -2.0mA, VCC = VCcC Min.
VoL 0" - 0.35 0.45 v oL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" — - +100 MA VOH, VCC = VcC Max.
IOLE Current "0" — — -100 MA VoL = 0.3V, V¢ = VCC Max.
veo Input Clamp Voltage - - -1.2 \Y fIN = -18mA
108 Output Short Circuit -16* — -100* mA VCC = VCC Max., VOUT = 0.0V
Current One Output Only for a Max.
of 1 Second.
Icc Power Supply Current — a0 130 mA VCC = VcC Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals
*Not applicable to open collector.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7610/11-5 HM-7610/11-2
5V 5% 5V £10%
00C to +750°C -550C to +1250C
SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS
TAA Address Access Time - 40 60 - - 75 ns
TEA Chip Enable Access Time - 15 25 - - 30 ns

*A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz,

CAPACITANCE: Tp = 250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF Vee =5V, VIN = 2.0V, f = 1MHz
Cout Output Capacitance 12 pF VCC =5V, VouT = 2.0V, f= 1MHz
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SWITCHING TIME DEFINITIONS

i
!
ADDRESS XK 15V

OUTPUT )!65"

PROM
OUTPUT

C—E-| & EEZ
ViH
ViL

A"/
VoL '

A.C. TEST LOAD

Vee

30002

60002
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CHIP ENABLES Sk 1.5V j‘

—-i Tea
]

— —

TEST POINT

30pF*

* Includes jig & probe
total capacitance

15v

)
TEA !"
]

ViH
=V

TS.



HARRIS HM-7610A/11A

SEMICONDUCTOR

PRODUCTS DIVISION HIGH SPEED 256 x 4 PROM

A DIVISION OF HARRIS CORPORATION H M _761 OA _ open C°l|ector OUtpUts
HM-7611A - ““Three State’’ Outputs

Features Pinouts
® 45ns MAXIMUM ADDRESS ACCESS TIME

® “THREE STATE” OR OPEN COLLECTOR OUTPUTS TOP VIEW-DIP
® SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE

PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR As] Vece
RELIABILITY
As[ Ay
INPUTS AND OUTPUTS TTL COMPATIBLE Aal] CE,
FAST ACCESS TIME — GUARANTEED FOR WORST CAST N2 SEQUENC- AS\E \C_E1
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES. Ad[ [o2]
. A 02
INDUSTRY'S HIGHEST PROGRAMMING YIELD
® PIN COMPATIBLE WITH INDUSTRY STANDARD PROM’s AND ROM'’s AZE 23
GND 4

Description

The HM-7610A/11A are fully decoded high speed Schottky TTL 1024-
Bit Field Programmable ROMs in a 256 word by 4 bit/word format with
open collector (HM-7610A) or ’“three state’” (HM-7611A) outputs.
These PROMs are available in 16 pin D.I.P. (ceramic or epoxy) and a
16 pin flatpack.

All bits are manufactured storing a logical "’1” (positive logic) and can be
selectively programmed for a logical "’0"" in any bit position.

The HM-7610A/11A contain test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns

are blown prior to shipment. PIN NAMES
This P is inten for in f th high d logic ems.

ROM is intended for use in state of the art high speed logic systems Ag-A7 Address Inputs
Nickel-chromium fuse technology is used on these and all other Harris 049 - 04 Data Outputs

Bipolar PROMs. CEq, CEy Chip Enable Inputs

Functional Diagram Lagic Symbol
Ag A5 Ag A
@ @ m (157) Vce = (16)
I GND = (8)
ADDRESS
BUFFERS -
| &1 9
15 C_EQ-Q
. Ag—]
: Ar— 01
T o r] e,
DECODER : ARRAY Az —o3
) Ag— 04
Ag—
T F AF AT WP ]
(5)A1 (6) ————— 10F 16 (1 1or6 [ 10r16 [ 10rie Ay—]
A (7)____________‘COI.UMN [ | coLumn | ] COLUMN{ | coLumNn
2 A3 (@) |} R | ] ] DECODER|

(9) (10) (an (12)
04 03 02 01




Specifications HM-7610A/11A
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7610A/11A-5 (VCC = 5.0V 5%, TA = 00C to +750C)
HM-7610A/11A-2 (Ve = 5.0V $10%, Ta = -550C to +1250C)
Typical measurements are at Tap = 250C, Vcc = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

HH Address/Enable  ''1"" - - +40 MA VIH = VCC Max.

e Input Current! Q" - -50.0 -250 A VL = 0.45V

ViH Input Threshold 1" 2.0 15 - v Vcce = VCe Min,

ViL Voltage "o - 1.5 0.8 \ VCC = VCC Max.
VOH Output 1 2.4* 3.2* - \Y IOH = -2.0mA, VcC = VCC Min.
VOL | Voltage “0" - 0.35 0.45 \ loL = +16mA, VCC = VCC Min,
IOHE | Output Disable e - - +40 MA VOH, VCC = VCC Max. .
IOLE | Current "o - - -40* MHA VoL = 0.3V, Vcc = VCcC Max.
veL Input Clamp Voltage - — -1.2 \% IIN = -18mA

10 Output Short Circuit -156* - -100* mA VOouT = 0.0V

Current * One Output Only for a Max.
of 1 Second
lce Power Supply Current - - 130 mA VCC = VCC Max. All Inputs
Grounded

*Not applicable to open collector.
NOTE: Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7610A/11A-5 HM-7610A/11A-2
5V 5% 5V £10%
0°C to + 75°C -550C to +1250°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - — 45 - - 65 ns
TeA Chip Enable Access Time — - 25 - - 30 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz.

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CiNA, CINCE Input Capacitance 8 pF VCC =5V, VIN =2.0V, f = 1MHz
CouT Output Capacitance 10 pF VCC =5V, VOoUT = 2.0V, f = 1MHz




SWITCHING TIME DEFINITIONS

5. E '
H VIH CEq, CE3 ; ' VIH
ADDRESS 15V CHIP ENABLES 1.5v
VIL e loa e e e == VL

OUTPUT

JS SUpE TR ——

A.C. TEST LOAD

3002

PROM ox
OUTPUT

TEST POINT
60052 30pF*
— *Includes Jig

and Probe Total
Capacitance



() HARRIS HM-7620/21

SEMICONDUCTOR

PRODUCTS DIVISION 512 X 4 PROM

HM-7620 — Open Collector Outputs
HM-7621 — ““Three State’’ Outputs

Features Pinouts

®  70ns MAXIMUM ADDRESS ACCESS TIME
TOP VIEW — DIP

® "THREE STATE” OR OPEN COLLECTOR OUTPUTS

A d
e SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE 601 ~ 160vee
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR as ]2 15 [] A7
RELIABILITY
As[]s 14 []As
e INPUTS AND OUTPUT TTL COMPATIBLE —
Az [ 13 [JCE
e FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- aol]s 12[Jo
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 0 !
AGE RANGES. A1 []s 11 [Jo2
e INDUSTRY'’S HIGHEST PROGRAMMING YIELD A2 []7 10 []03
e PIN COMPATIBLE WITH INDUSTRY STANDARD PROMs AND ROMs GNo 8 9104
Description TOP VIEW — FLATPACK
The HM-7620/21 are fully decoded high speed Schottky TTL 2048- Ag=———o" 16 vee
Bit Field Programmable ROMs in a 512 word by 4 bit/word format with As—— 2 15 | A7
open collector (HM-7620) or “three state” (HM-7621) outputs. These 24'—-" 3 14 F—=Ag
PROMs are available in 16 pin D.l.P. (ceramic or epoxy) and a 16 pin Ag ; :3 ——'gE
1
flatpack. A1 6 1 ——=o0,
All bits are manufactured storing a logical 1" (positive logic) and can be A2 | 7 10 03
selectively programmed for a logical "0 in any bit position. GND——\B______Q/‘—— 04

The HM-7620/21 contain test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns PIN NAMES

are blown prior to shipment. AQ — Ag  Address Inputs
. . . . CE  Chip Enable Input
Nickel-chromium fuse technology is used onthese and all other Harris 01-04 Dalt: Oz:pmsnpu

Bipolar PROMs.

Functional Diagram Logic Symbol
A3 A4 As Ag A7 Ag
@ (3 (2 () (15 (19)
| I I O |
ADDRESS _
BUFFERS CE—-
A —
v ¥ Al —
Ay —4
OF 6 64x 16 b—
MEMORY r- 'aow MEMORY A3 — 01
ARRAY - DECODER ARRAY Aa ——O02
— — O
¥ ¥ 37 Ty 33 As—] o
Aote1— ADDRESS 10F8 10F8 10F8 10F8 Ag—
At (61— 0P s [ coLumn [— coLumn coLUMN }—| coLumn A7 —
Az (7)) pecoper|__|oecoper pecoper|__|pecober A7
8 —
cE (13)D +
(16) =
(:) = Zﬁco 04 (9) 03(10) 0211} 01(12)
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Specifications HM-7620/21

ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Voltage
Address/Enable Input Current
Qutput Sink Current

Output or Supply Voltage (Operating) -0.3 to +7.0V

5.5V
-20mA
100mA

Storage Temperature
Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

-650C to +1500C

+1750C

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7620/21-5 (Ve = 5.0V 5%, TA = 00C to +750C)
HM-7620/21-2 (Vg = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at Ta = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH Address/Enable 1" — - +40 MA VIH = VCC Max.
L Input Current "o - -50.0 -250 MA VIL = 0.45V
VIH Input Threshold "1" 2.0 1.5 — \% Vce = Ve Min,
ViL Voltage 0" — 1.5 0.8 \ Vce = VCC Max.
VOH OQutput Voltage 1" 2.4* 3.2* — \% 10H = -2.0mA, VCC = VCC Min.
VoL "0" — 0.35 0.45 \ loL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - - +100 MA VOH, VCC = VCC Max.
IOLE Current "o — - -100 MA VoL = 0.3V, Vce = Ve Max.
VcL Input Clamp Voltage — - -1.2 \ lIN = -18mA
10S Output Short Circuit -15*% — -100* mA Vce = Ve Max., VOoUT = 0.0V
Current One Output Only for a Max.
of 1 Second.
Icc Power Supply Current - 90 130 mA Vcce = VCC Max. All Inputs
Grounded

NOTE:

Positive current defined as into device terminals
* "Three State” only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7620/21-5
5V 5%
00C to +75°C

HM-7620/21-2
5V £10%
-550C to +125°C

SYMBOL PARAMETER MIN TYP MAX* MIN TYP MAX* UNITS
TAA Address Access Time — 45 70 — — 85 ns
TEA Chip Enable Access Time - 15 25 — - 30 ns

*A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of SMHz.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF VCce =5V, VIN = 2.0V, f = TMHz
CouT Output Capacitance 12 pF vce =5V, VouT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

: v _ : v
ADDRESSES K 1.5V tH CE N 1sv H1sv v'"
——— L.
VoH
OUTPUTS 1.5V oun’urs-——,——C:
X !

1
—l Taa b— ——gTEA[‘— —-—iTEA!"
1] 1 1 1

T.S.

A. C. TEST LOAD
Vee

30002

PROM
ouTPuT OX TEST POINT

600 2 30pF*

* Includes jig & probe
total capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7620A/21A

HIGH SPEED 512 x 4 PROM

HM-7620A - Open Collector Outputs
HM-7621A - “Three State’’ Outputs

Features

® 50ns MAXIMUM ADDRESS ACCESS TIME
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS

® SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE USING SINGLE
PULSES, ASSURES FAST PROGRAMMING AND SUPERIOR
RELIABILITY.

INPUTS AND OUTPUTS TTL COMPATIBLE

FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

INDUSTRY'S HIGHEST PROGRAMMING YIELD
PIN COMPATIBLE WITH INDUSTRY STANDARD PROM’s AND ROM'’s.

Description

The HM=-7620A/21A are fully decoded high speed Schottky TTL 2048-
Bit Field Programmable ROM’s in a 512 word by 4 bit/word format with
open collector (HM-7620A) or “three state” (HM-7621A) outputs.
These PROMs are available in 16 pin D.1.P. (ceramic or epoxy) and a
16 pin flatpack.

All bits are manufactured storing a logical “’1” (positive logic) and can be
selectively programmed for a logical 0" in any bit position.

The HM-7620A/21A contain test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

This PROM is intended for use in state of the art high speed logic systems.

Nickel-chromium fuse technology is used onthese and all other Harris
Bipolar PROMs.

Pinouts

TOP VIEW - DIP

2
A5E
A
Agc
%
ar
AzE
ano

O

TOP VIEW — FLATPACK

LA

|

WNOO S WN

|

T

PIN NAMES

A0 — A8

01-04

Address Inputs
Chip Enable Input
Data Outputs

Functional Diagram

A4 As Ag A7 Ag
@) 2 (1) (15) (14)

ADDRESS
BUFFERS

[ 111

] k]

vce = (16)
GND = (8)

ONE OF 32
ROW
DECODER

32x 64
MEMORY
ARRAY

|sl Io

T T

10F 16

1 10F 16
| coLumn

COLUMN

10F 16

coLumn ]

I L1l

T T

10F 16
COLUMN

19) (10 an
04 o3 02

“2)
01

Logic Symbol

CE 9
A0 —
Aq—
A2—
A3 —
Agq—
A5 —
Ag—]
A7
Ag—

L 01
— 02
L 03
—Oa
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Specifications HM-7620A/HM-7621A
ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Current
Output Sink Current

Output or Supply Voltage (Operating) -0.3 to +7.0V
Address/Enable Input Voltage

5.5V
-20mA
100mA

d. (While progr

Storage Temperature

-650C to

+1500C

Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

ing, follow the programming specifications.)

+1750C

CAUTION: Stresses above those listed under the “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 impli

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7620A/21A-5 (VCc = 5.0V 5%, TA = 00C to +750C)
HM-7620A/21A-2 (VcC = 5.0V $10%, Ta = -550C to +1250C)
Typical measurements are at TA = 250C, V¢ = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IH Address/enable ‘1"’ - - +40 MA VIH = VCC Max.

ne Input Current "o - -50.0 ~250 MA ViL = 045V

VIH Input Threshold 1" 2.0 1.5 — v Vcce = Ve Min.

ViL Voltage “0" - 1.5 0.8 \ VCC = VCC Max,
VOH | Output v 24* 3.2* - \ 10H = -2.0mA, VcC = VCC Min.
voL Voltage 0" - 0.35 0.45 \% 1oL = +16mA, VCC = VCC Min.
IOHE Output Disable  “'1" - - +40 MA VOH, VCC = VCC Max.
IOLE Current Q" - - -40* MA VoL = 0.3V, VCC = VCC Max.
veL Input Clamp Voltage — — -1.2 v IIN = -18mA

108 Output Short Circuit -15* - -100* mA VouT = 0.0V

Current One Output Only for a Max.
of 1 Second
icC Power Supply Current - 90 130 mA Vcce = Ve Max. All Inputs
2 Grounded

NOTE:

*“Three State’’ only

Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7620A/21A -5

HM-7620A/21A -2

5V 156% 5V £10%
0°C to + 76°C -559C to +1250C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - - 50 - — 70 ns
Tea Chip Enable Access Time - - 25 - - 30 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vce =5V, VIN = 2.0V, f = 1MHz
CouT Output Capacitance 10 pF Vee =5V, VOUT. = 2.0V, f = TMHz
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SWITCHING TIME DEFINITIONS

ADDRESSES

OUTPUTS

—_— TAA

PROM
OUTPUT

v EE-—___—E fm——VH
H <1.5V 7 15V
ViL —_—— N A viL
B VoL OUTPUTS — .S.
—1 TEA —— TgaA =

A.C. TEST LOAD

30002
Ox TEST POINT
60002 30pF*
*ncludes Jig

and Probe Total
Capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7640/41

512 x 8 PROM

HM-7640 — Open Collector Outputs

HM-7641 — ““Three State’’ Outputs

Features Pinouts

®  70ns MAXIMUM ADDRESS ACCESS TIME

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP
ENABLE INPUTS.

e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

e FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

® INDUSTRY'S HIGHEST PROGRAMMING YIELD

Description

The HM-7640/41 are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and
are available in a 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack.

All bits are manufactured storing a logical "’1”’ (positive logic) and can be
selectively programmed for a logical "’0”" in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7640/41 contain test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

There are four chip enable inputs on the HM-7640/41 where CE, and
CE2 low and CE3 and CE4 high enables the chip.

TOP VIEW — DIP

a1 0 vee
Ag []2 [] Ag
As(3 1.c.*
Aq]4 N C_E1
A3(]s 0 CE2
A2(s6 JCE3
AaQ7 [1CE4q
Ao(]s [10s
01 07
02 gos

105
[104

TOP VIEW — FLATPACK

A7 } vVee
A
=l s
5 —3 2 12423 22 1.C.
AsT—"44 21 CEq
A3 —s 20f——CE>
Ay —]6 19——CE3
AT/ 18——cCE4
Ag—8 17f—=0sg
01=—T9 16——07
0y —={10_111213 14 15f——04
03 ﬂﬂ"ﬂ L 0Os
GND 04
PIN NAMES
AQ — A8  Address Inputs

CE1, CE2, CE3, CE4

01— 08 Data Outputs
Chip Enable Inputs

*Internal connection. Recommended to be
left open circuit.

Functional Diagram

A3 Ag A5 Ag A7 Ag
5 4 (3 2 (1) (23

ADDRESS
BUFFERS

(12) = GND

(22) = INTERNAL CONNECTION.
RECOMMENDED TO BE LEFT OPEN CIRCUIT.

64x 32 I 10F 84 64 x 32
MEMORY ROW MEMORY
ARRAY DECODER = ARRAY
Ag (8)
A (71— AppRess o, (] Gou.
Az (6)—] DEC DEC.
CEq (21
TE2 (20
CE3(19)
CE4(18)
24) =V
{24 =Vee og (17 07(16)  Og(15) 05 (14) 04013 03010 020100 L)

Logic Symbol

CE1—a
CEy—d
CEz— —01
CEq4— -
AQ — 02
Ay — —03
::2 — —04
3 — -
Ag —] 05
Ap —f — 06
A o
7] — O,
Ag — 8
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Specifications HM-7640/41

ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature ~650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Qutput Sink Current 100mA

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640/41-5 (Vg = 6.0V 5%, Ta = 00C to +750C)
HM-7640/41-2 (V¢ = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at Ta = 250C, Vgg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable 1" - - +40 MA VIH = VCC Max.
L Input Current (1) "o" - -50.0 -250 MA VIL = 0.45V
VIH Input Threshold 1" 2.0 1.5 - \% Ve = Vee Min
ViL Voltage "o - 1.5 0.8 \% Vce = VCC Max.
VOH Output Voltage 1" | 2.4 (2) | 3.2(2) - \% I0H = -2.0mA, V¢ = VCC Min.
VoL "o - 0.35 0.45 \ loL = +16mA, VCC = VCC Min.
I0HE Output Disable 1" - - +100 MA VOH, VCC = VCC Max.
IOLE Current "o - - -100 MA VoL = 0.3V, VCcC = VCC Max.
vVcL Input Clamp Voltage — — -1.2 \% IIN = -18mA
los Output Short Circuit -15 - ~100 mA VCC = VCC Max., VOUT = 0.0V
Current One Output Only for a Max.
of 1 Second.
icc Power Supply Current - 125 170 mA VCC = VCC Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals
(1) Enable Current measured using only one enable input to disable the device.
(2) "Three State” only.

A.C. ELECTRICAL CHARACTERISTICS (Gperating)

HM-7640/41 HM-7640/41
5V ¥5% 5V £10%
0°C to +75°C -550C to +125°C
sSyYmMmBeoOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 70 - - 85 ns
TEA Chip Enable Access Time - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz,

CAPACITANCE: Tpa =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF VCC =5V, VIN =2.0V, f=1MHz
CcouT Output Capacitance 12 pF Vce =5V, VouT = 2.0V, f = TMHz
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SWITCHING TIME DEFINITIONS

C_E-1 &EEZ '

1 .
H V, [ H v
ADDRESSES K15V ™ cHip EnABLES 1.5V X15v H
viL CE3 & CEq4 : ! Vi
t | | |
P _
» v
aums GE omm—— L
VoL | [l |
[l ] ] 1
— Taa b— — Tea b— — Tea -
) 1 ' i '

A. C. TEST LOAD

Vce

30002
PROM o
OUTPUT X TEST POINT

60002 30pF*

* Includes jig & probe
total capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7640A/41A

HIGH SPEED 512 x 8 PROM

HM-7640A - Open Collector Outputs

Preliminary

‘Features

. 50ns MAXIMUM ADDRESS ACCESS TIME

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIPS
ENABLE INPUTS.

i SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

. FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

e INDUSTRY’S HIGHEST PROGRAMMING YIELD
e LOW INPUT LOADING

Description

The HM-7640A/41A are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 512 word by 8 bit/word format and
are available in & 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack.

All bits are manufactured storing a logical ""1"" (positive logic) and can be
selectively programmed for a logical ’0" in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7640A/41A contain test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

There_are four chip enable inputs on the HM-7640A/41A where CEy,
and CE2 low and CE3 and CE4 high enables the chip.

Functional Diagram

6
ROW
ADDRESS
BUFFERS

10F 64
ROW
DECODER

64 x 64
MEMORY
ARRAY

LT

Pinouts

TOP VIEW — DIP

TOP VIEW — FLATPACK

A7 Hf vee
A,
% Il |l [ s
5 —J3 2 12423 22f—NC
Ay /4 21f——CEq
A3 —s 20 F——=CEy
A2 —6 19f——CE3
Al —7 18— CE4
Ap —]8 17fF—=0g
01 —9 16——0y7
0y ——10 111213 14 15F——0¢
]J ||
03 ]J“ Cs
GND 04

PIN NAMES

AQ - Ag Address Inputs

01 - Og Data Outputs
—E-1, CEp, CE3, CE4 Chip Enable Inputs

HM-7641A - “Three State’’ Outputs

3 H 4
COLUMN ] 2 H
ADDRESS i
BUFFERS B B

H H

H -4 o

=I=1=T
T

CEq (21)
CE2 (20)
CE3 (19)
CE4 (18)

{) = PIN NUMBERS

of b o b ol b I7§7I I I

10F8
‘COLUMN DECODERS

(24)= vee
(12) = GND

(22)= NC

(9) (10) (1) 13) (14) (15) (16) an
1) 02 03 04 Os5 O¢ 07 Og

Logic Symbael

CE1-d

Ce20

CE3—| .

CEq— ‘-—*01
Ag—] _02
Aq— —Oi
Ay —
A;.—, —Os
As— :06
Ag—| L-—O7
Ag—i Og
Ay —
Ag—]
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Specifications HM-7640A/41A
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640A/41A-5 (V¢ = 5.0V + 5%, Ta = 00C to +750C)
HM-7640A/41A-2 (Ve = 5.0V + 10%, T = -550C to +1250C)
Typical measurements are at Tp = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
fIH Address/Enable ""1” - - +40 MA VIH = VCC Max.
I Input Current 0"’ - -50.0 -250 MA VIL = 045V
VIH Input Threshold 1" 2.0 1.5 — \ Vce = Vee Min.
ViL Voltage "o - 1.5 0.8 \ Vcce = VCe Max.
VOH Output " 2.4* 3.2 - Vv I0H = -2.0mA, VCC = VCC Min.
VoL Voltage 0" - 0.35 0.45 \ oL = +16mA, VCC = VCC Min.
IOHE Output Disable "1" - - +40 MHA VOH, VCC = VCC Max.
IOLE Current "o - - -40* MA VoL = 0.3V, VCC = VCC Max.
VCL Input Clamp Voltage - - -1.2 \ IIN = -18mA
' 108 Output Short Circuit -16* - -100* mA VOUT = 0.0V, One Output at a
2 Current Time for a Max. of 1 Second
Icc Power Supply Current — 125 170 mA Ve = VCC Max., All Inputs
Grounded.

NOTE: Positive current defined as into device terminals.
*""Three State'’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7640A/41A HM-7640A/41A
5V 5% 5V ¥10%
0°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 35 50 - - 70 ns
TEA Chip Enable Access Time - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz,

CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCce =5V, VIN =20V, f = 1MHz
CcouT Output Capacitance 10 pF VCce =58V, VoUuT = 2.0V, f = TMHz
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SWITCHING TIME DEFINITIONS

'
'
ADDRESSES %I.SV

OUTPUTS X 1.5v
!
———! TAA !‘——
'

PROM
OUTPUT

2 CEq & CE ! H Vin
CHIP ENABLES 1.5V 1.5V

Vi CE3 & CE4: ! ' Vi
P P
) ) ) ]
[} 1 1 1}
I 1 |

OUTPUTS Ts.

] 1 1

‘_’iTEAi‘_ —-iTEAE'
1 ) 1 L

A.C. TEST LOAD

Vee

30082

0ox TEST POINT

60082 30pF*

* Includes jig & probe
total capacitance
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HM-7642/43

1K x 4 PROM
HM-7642 — Open Collector Qutputs
HM-7643 — “Three State’’ Outputs

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Features

®  60ns MAXIMUM ADDRESS ACCESS TIME

Pinouts

TOP VIEW — DIP

e "THREE STATE”
ENABLE INPUTS.

OR OPEN COLLECTOR OUTPUTS AND TWO CHIP

e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

e  FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

® INDUSTRY'S HIGHEST PROGRAMMING YIELD

Description

The HM-7642/43 are fully decoded high speed Schottky TTL 4096-
Bit Field Programmable ROMs in a 1K word by 4 Bit/word format with
open collector (HM-7642) or ""Three State” (HM-7643) outputs. These
PROMs are avaliable in an 18 pin DIP (ceramic or epoxy) and an 18 pin
flatpack.

All bits are manufactured storing a logical "1’ (positive logic) and can be
selectively programmed for a logical ’0” in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROM:s.

The HM-7642/43 contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns

Ag
Asg
Ag
A3
Ao
A4
A2
CEy
GND

1

: Vee
A7
[ Ag
] A9
1101
] o2
] o3
04

h e,

are blown prior to shipment.

There are two chip enable inputs on the HM-7642/43. EE1 and (ﬁz
low enables the chip.

PIN NAMES

A0 —- A9
01 -04
CE1,CE2

Address Inputs
Data Outputs
Chip Enable Inputs

Functional Diagram

Logic Symbol

Ag Ag Ag A7 Ag Ag

@ 2 () (17) (1) (15)
) I |
ADDRESS
BUFFERS
64x32 < 10F 64 B 64x32
MEMORY ROW MEMORY
ARRAY DECODER ARRAY
]
Ao (51— —a 1O0F 16 10F 16 10F 16 10F 16
Alie ] - =
arnJaorrens] |cotumn | ] coLumn coLumn| | coLumn
As (4)—] DECODER }— DECODER hECOL >ECODER
CEq(8)
CE3 (10)
(18) = Ve
(9) = GND 04 (11) 03(12) 02(13) 01(14)

[
CE; —9
Ag —1
A ————i
[V ea——
e p—
Ag —
Ag ]
Ag ——
A7 —
Ag —
Ag —

]
}l——o02
p——03
04
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Specifications HM-7642/43

ABSOLUTE MAXIMUM RATINGS

Address/Enable Input Voltage
Address/Enable Input Current
Output Sink Current

Output or Supply Voltage (Operating) -0.3 to +7.0V

5.5V
-20mA
100mA

Storage Temperature
Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Thisisa
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. (While programming, follow the programming specifications.)

-650C to +1500C

+1750C

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7642/43-5 (Vcc = 5.0V 5%, TA = 00C to +750C)
HM-7642/43-2 (Vo = 5.0V $10%, TA = -550C to +1250C)

Typical measurements are at Tp = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable  ""1" - - +40 MA ViH = VCC Max.
L Input Current "o - -50.0 -250 HA ViL = 0.45V
VIH Input Threshold  "1" 2.0 15 - A% Vcce = Vee Min
ViL Voltage Q" - 1.6 0.8 \ VCC = VCC Max.
VOH Output Voltage 1" 2.4* 3.2* - \ IOH = -2.0mA, VCC = VCC Min.
VoL "0" - 0.35 0.45 A\ oL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - — +100 MA VOH, VCC = VCC Max.
IOLE Current o — - -100 MA VoL = 0.3V, V¢cc = VcC Max.
VcL Input Clamp Voltage - - -1.2 \% 1IN = -18mA
1os Output Short Circuit -15*% - -100* mA VCce = Ve Max., VoUuT = 0.0V
Current One Output Only for a Max.
of 1 Second.
icc Power Supply Current - 100 140 mA VCe = VCC Max. All Inputs
Grounded
NOTE: Positive current defined as into device terminals

* “Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7642/43 HM-7642/43
5V 5% 5V £10%
00C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 60 - - 85 ns
TEA Chip Enable Access Time - 15 25 - - 30 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta = 250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF Vce =5V, VIN =20V, f=1MHz
Cout Output Capacitance 12 pF Vce =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

ViH
ADDRESSES K15V
H Vi
|
v
OUTPUTS 1sv  oH
! VOL ] 4 1 ()
—1 Taa |— —i Tea — — Tea -
1] 1] ) ] 1

A.C. TEST LOAD

Vee

30062

PROM

OUTPUT Ox TEST POINT

60092 30pF*

* Includes jig & probe
total capacitance
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m HARRIS HM-7642A/43 A
5l RSN SR HIGH SPEED 1K x 4 PROM
HM-7642A - Open Collector Qutputs
HM-7643A - “Three State’”’ Outputs

Features Pinout

50ns MAXIMUM ADDRESS ACCESS TIME.

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND TWO CHIP TOP VIEW-DIP

ENABLE INPUTS —_——
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. As [ 1 18*,:|Vcc
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. As[]2 17[] A7
e FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A4[]3 16[] A8
AGE RANGES.
e INDUSTRY'S HIGHEST PROGRAMMING YIELD. A3[]a 15[ Ag
.. Aol |s 14( |04
Description Q N
The HM-7642A/43A are fully decoded high speed Schottky TTL 4096- Al 13[] 07
Bit Field Programmable ROMs in a 1K words by 4 Bit/word format with A2: 7 12 :|03
open collector(HM-7642A) or ““Three State’’ (HM-7643A) outputs. These _
PROM’s are available in an 18—pin DIP (ceramic or epoxy) and an 18—pin CEi[]s 1[04
flat pack. onD([]9 10[]CEy

All bits are manufactured storing a logical ‘1"’ (positive logic) and can be
selectively programmed for a logical “0” in any bit position.

TOP VIEW—FLAT PACK
Nickel-chromium fuse technology is used on this and all other Harris

Bipolar PROMs. A6 Vee
Ag A7
The HM-7642A/43A contains test rows and columns which are in addi- Ag 32 1 1817,5]SSSSIS Ag
tion to the storage array to assure high programmability and guarantee Az SSSSE4 155N Ag
parametrics and A.C. performance. The fuses in these test rows and Ao SIS 'fm 01
Ay SSSSSSY6 13 ST 0

columns are blown prior to shipment. Ay S8 0 101112 03
There are two chip enable inputs on the HM-7642A/43A. CEq and CE2 Gﬁ; \ 2_;2

low enables the chip.

Functional Diagram PIN NAMES
@ " Apg-Ag ADDRESS INPUTS
Ag . 01-04 DATAOUTPUTS
: CEq,CE2  CHIP ENABLE INPUTS
A2 :
.
) . -
A6 1064 | | Logic Symbol
ROW | o 4096 BIT
PNGL! DECODE| « MEMORY ARRAY
PRNGL :
. NOTE: Physical bit CE4
Ag (1) _; positions for columns EZ
[ are as follows: Ag —1
esecscseccese e
@ Og, 04 = (0 —=15) Ay —
A3 KB 04, 03 = (15, 0 —14) AR ——] ——01
. 64 TRANSMISSION GATES A3 0,
Az (7) Aq 03
10F 16 () = PIN NUMBERS A5 — L 04
e fop—
M (9) = GND A7
Ag
PORNLL) Ao
e N8| cHip
CE1>_._
7e.(10)] ENABLE ————l TPUT BUFFERS
CE2>— LoaIC oV
m;l (134 (ml m)l
01 02 03 [
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Specifications HM-7642A/43A
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’* may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7642A/43A-5 V¢ = 5.0V 5%, TA = 00C to +750C)
HM-7642A/43A-2 Ve = 5.0V $10%, Ta = -550C to +1250C)
Typical Measurements are at TA = 250C, Vcc = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IHH Address/Enable 1" — - +40 MA VIH = VCC Max.

nL Input Current  ""0"” — -50.0 -250 MA ViL =045V

VIH Input Threshold "1 2.0 15 — \ Vcce = Vee Min.

ViL Voltage "o - 1.5 0.8 \Y VCcC = VCC Max.
VOH Output " 24%* 3.2 - \Y I0H =-2.0mA, VcC = VCC Min.
VoL Voltage "o - 0.35 0.50 \Y 1oL = +16mA, VCC = VCC Min.
IOHE Output Disable “"1”" - - +40 MA VOH, VCC = VCC Max.
IOLE Current "o - - -40* MA VoL =0.3V, Vcc = VCC Max.
VCL Input Clamp Voltage - — -1.2 \% IIN = -18mA

10 Output Short Circuit -156* — -100* mA VOUT = 0.0V, One Output at a

Current Time for a Max. of 1 Second
Icc Power Supply Current — 100 140 mA VCC = VCC Max., All Inputs
Grounded.

NOTE: Positive current defined as into device terminals.
*""Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7642A/43A HM-7642A/43A
5V *5% 5V ¥10%
00C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 35 50 — - 70 ns
TEA Chip Enable Access Time - 15 25 - — 30 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz,

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = TMHz
CouT Qutput Capacitance 10 pF VCC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

ADDRESSES K15V

OUTPUTS 1.5V

PROM

VIH
ViL

VOH
voL

CEq, CE2 ' ! ViH
1.5V 1.5V
cip EnasLEs A };_( “
1} . 1} [
1 ] ) 1
1 ) 1 1
) ) 1 1
H H H
aomms——— e
1 1 1

e e
] 1 1 ]

A.C. TEST LOAD

OUTPUT Ox

Vce

30052

60052
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30pF*

* includes jig & probe
total capacitance




HARRIS HM-7642P/43P

w‘ SEMICONDUCTOR

PRODUCTS DIVISION POWER DOWN 1K x 4 PROM
HM-7642P - Open Collector Outputs
Advance Information HM-7643P - “Three State”” Outputs

Features Pinout

® 50ns MAXIMUM ADDRESS ACCESS TIME.

o “THREE STATE” OR OPEN COLLECTOR OUTPUTS, A POWER DOWN TOP VIEW — DIP

INPUT, AND A CHIP ENABLE INPUT. Ag I:: 1 18 v
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. cc
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. Asg E 2 17 :I A7
® FAST ACCESS TIME FOR WORST CASE N2 SEQUENCING OVER COMM- A
ERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. 4[]s3 16[]Ag
® [INDUSTRY'S HIGHEST PROGRAMMING YIELD. A3 E 4 15;] Ag
Description Ao(]s 14[] 04
The HM-7642P/43P are fully decoded high speed SchottkyTTL 4096-Bit A1e 13Jo;
Field Programmable ROMs in a 1K words by 4 bit/word format with open Ao I: 7 12 ]03
collector (HM-7642P) or “Three State’” (HM-7643P) outputs. These
PROM s are available in an 18-pin DIP (ceramic or epoxy) and an 18-pin CE [: 8 1 :|O4
flat pack.
P eno 9 10[]PD
All bits are manufactured storing a logical 1" (positive logic) and can be
selectively programmed for a logical “0” in any bit position.
Nickel-chromium fuse technology is used on this and all other Harris TOP VIEW — FLAT PACK

Bipolar PROMs. Ag Vee
The HM-7642P/43P contains test rows and columns which are in addi- As m&_im A7

. - Y 7817 A
tion to the storage array to assure high programmability and guarantee As SSf32 1 6 8
parametrics and A.C. performance. The fuses in these test rows and col-
umns are blown prior to shipment.

There is a power down input on the HM-7642P/43P which is similar to a
chip enable. The chip can be enabled or disabled using the power down

input where a powered down chip dissipates 25% of nominal power and
the outputs go to a high impedance state. The chip is powered up
when PD1 is low.

There is also the conventional chip enable input on this device,(ﬁ low and PIN NAMES

PD1 low enables the device.
Ag-Ag ADDRESS INPUTS

01-04 DATA QUTPUTS
PD POWER DOWN INPUT
CE CHIP ENABLE INPUT

Functional Diagram

[£]

63
A 5
.
: Logic Symbol
As 10F64 | o
ROW | . 4096 BIT
A7 DECODE| + MEMORY ARRAY
.
As .
. NOTE: Physical bit
A9, ] positions for columns PD —
| ol..-......-......L are as follows: CE —a
Ao . 64 TRANSMISSION GATES 03,03 = (15,0 —=14) A0 =]
: 0Oy, Og = (0 —=15) A} ——
Az (2] A —o F——01
¥
(6) c'()l:‘;:” () =Pin Numbers A3 — —,t
Ay DECODE (18) = Vee Ay — 03
(9) = GND f5—— 0a
PN s
| A7
Ag ——f
Ag —

(10)| POWER

P> pown ——— OUTPUT BUFFERS l
LoGIC

m)l (13)l (1z)l m)l

01 02 03 Os
(@] ce
CE)— ENABLE

LOGIC
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Specifications HM-7642P/43P
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7642P/43P-5 (Vo = 5.0V 5%, TA = 00C to +750C)
HM-7642P/43P-2 (Vg = 5.0V ¥10%, Ta = -550C to +1250C)
Typical Measurements are at Ta = 250C, Vg = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable '"1" - - +40 MA VIH = VYCC Max.
1L Input Current  "'0"" — -50.0 -250 MUA ViL =0.45V
VIH Input Threshold "1 20 15 - \ VCc = VcC Min.
ViL Voltage "o — 1.5 0.8 \% VCe = VCC Max.
VOH Output 1 2.4* 3.2* - Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage o - 0.35 0.50 \Y 10L = +16mA, VCC = VCC Min.
IOHE Output Disable 1" — - +40 MA VOH, VCC = VCC Max.
IOLE Current "o” - - -40* MA VoL = 0.3V, VcC = VCC Max.
VCcL Input Clamp Voltage - - -1.2 \Y lIN = -18mA
108 Output Short Circuit -16* - -100* mA VOUT = 0.0V, One Output at a
Current Time for a Max. of 1 Second
icc Power Supply Current - 100 140 mA VCC = VCC Max., All Inputs
Grounded.
IccPD Power Supply Current - - 40 mA VCC = VCC Max., All Inputs
During Power Down Ground Except Pin 10.

NOTE: Positive current defined as into device terminals.
*""Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7642P/43P-5 HM-7642P/43P-2
5V 5% 5v 1 10%
00C to +75°C -559C to +125°C
SYMBOL PARAMETER MIN | TYP MAX MIN TYP l MAX UNITS
TaA Address Access Time - 35 50 - - 70 ns
TbA Chip Disable Access Time - 15 25 - - 30 ns
Tpy Chip Power-Up Access Time - 100 150 - - 200 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz.

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN =20V, f=1MHz
CouT Output Capacitance 10 pF VCC =5V, VOUT =2.0V, f = 1MHz

2-39



SWITCHING TIME DEFINITIONS

_ , ,
! Vi CE & PD ' 1
1.5V 15V 15
ADDRESSES %: vir CHIP ENABLESX: X v
i i i i i
1 ] ] ] ]
] ] ] 1 )
ﬁl VoH : : :
ouTPUTS i 1.5V OUTPUTS
r ! Vo P —
— TAA }— -—~|| TEAI!‘_ —1 TpA |-
I' : 1 TPUu : :
A.C. TEST LOAD
Vce
30002
PROM
OUTPUT Ox TEST POINT
6002 30pF*

*Includes Jig
- and Probe Total
Capacitance
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HARRIS HM-7644

SEMICONDUCTgR
PRODUCTS DIVISION
w A DIVISION OF DINRISDCOR:ORATION 1 K x 4 P R O l\ ’l
Active Pull-up Outputs

Features Pinouts
[ ] 60ns MAXIMUM ADDRESS ACCESS TIME TOP VIEW — DIP
° ACTIVE PULL-UP OUTPUTS
As D Vee
[ SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. A
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 5 : A7
[ FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- Aa j A8
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A3 j Ag

AGE RANGES.
Ap :] 04
[0,
03
04

e INDUSTRY'S HIGHEST PROGRAMMING YIELD A
1
e LOWPINCOUNT FOR MAXIMUM DENSITY Ay

GND

Description

TOP VIEW — FLATPACK
The HM-7644 is a fully decoded high speed Schottky TTL 4096-Bit

Field Programmable ROM in a 1K word by 4 bit/word format with active [—— P —— v
pull-up outputs. This PROM is available in a 16 pin DIP (ceramic or As—— 2 15 A7
epoxy) and a 16 pin flatpack. Ag—— 3 14 Ag
. . . -~ . A3 —] A
All bits are manufactured storing a logical ""1" (positive logic) and can be Ag ; :2 0?
selectively programmed for a logical 0" in any bit position. Al 6 11 —o,
Nickel-chromium fuse technology is used on this and all other Harris Ap——— 7 10 /=03
Bipolar PROMs. GND/—/ 8 00 9Ly
The HM-7644 contains test rows and columns which are in addition to 2
the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns PIN NAMES
are blown prior to shipment.
AQ — A9  Address Inputs
01 —-04 Data Outputs
Functional Diagram Logic Symbol
As A5 Ag A7 Ag Ag
(3} (2 (1 (15) (14) (13)
I I T |
ADDRESS
BUFFERS
Ao
v M
A2 — F——01
64x32 [+ 10F 64 B 64x32 A3 —] o
MEMORY ROW MEMORY — V2
ARRAY e DECODER ARRAY A4"'— ___03
Ap —
T 17 ¢ ¥ A — 04
A —
A? ::),__ ApDRESs [ 1OF 16 10F 16 10F 16 10F 16 A7 —
A2(7) BUFFERS COLUMN COLUMN COLUMN COLUMN A8
A3z (4) —]DECODER =—|DECODER DECODER [—{DECODER AQ
(16) = Ve
(8) = GND 04 (9) o31(10) 02 (1) 04(12)
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Specifications HM-7644
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’”’ may cause permanent damage to the device. This isa
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. (While programming, follow the programming specifications.) ’

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7644-5 (Vcc = 5.0V £5%, Ta = 00C to +750C)
HM-7644-2 (Vg = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at Tp = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable  "'1" - — +40 MA VIH = VCC Max.
e Input Current "o" - -50.0 -250 HA VIL = 0.45V
VIH Input Threshold  ""1" 2.0 1.5 - \ Vce = Vee Min
ViL Voltage "o - 1.5 0.8 \ VCC = VCC Max.
VOH Output Voltage 1" 2.4 3.2 - \% I0H = -2.0mA, VCC = VCC Min.
VoL "o” - 0.35 0.45 \Y oL = +16mA, VCC = VCC Min.
VcL Input Clamp Voltage - - -1.2 \ IIN = -18mA
10S Output Short Circuit -15 - -100 mA VCC = VCC Max., VOUT = 0.0V
Current One Output Only for a Max.
of 1 Second.
icc Power Supply Current - 100 140 mA VCC = VCC Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7644-5 HM-7644-2
5V 15% 5V £10%
0°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 60 - — 85 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Tp =250C

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 12 pF VCCc =5V, VIN = 2.0V, f=1MHz
CouT Output Capacitance 12 pF VCC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

ViH
ADDRESSES 1.5V
ViL

V,
OUTPUTS 15V OH
VoL

—1 Taa

A.C. TEST LOAD
Vee

30052

PROM
OUTPUT Ox TEST POINT

60052 30pF*

* Includes jig & probe
total capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Features
® 60ns MAXIMUM ADDRESS ACCESS TIME
® “THREE STATE’ OUTPUTS WITH TWO CHIP ENABLE INPUTS

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENCING
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE
RANGES.

INDUSTRY’S HIGHEST PROGRAMMING YIELD
PIN COMPATIBLE WITH THE 825115
LATCHED OUTPUTS

INPUT LOADING IS — 100 LA MAXIMUM

Description

The HM-7647R is a fully decoded high speed Schottlky TTL 4096-Bit
Field Programmable ROM in a 512 word by 8 bit/word format and is
available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin flatpack.

All bits are manufactured storing a logical ““1’’ (positive logic) and can be
selectively programmed for a logical “0"" in any position. The HM-7647R
has ““Three State’’ outputs.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The pinout is identical to the 825115 PROM.

The HM-7647R contains test rows and columns which are in addition to
the storage array to assure high programmability and guarantee parametric
and A.C. performance. The fuses in these test rows and columns are
blown prior to shipment.

There are two chip enable inputs on the HM-7647R. CE1{ low and CEp
high enables the chip.

HM-7647R is operated in the Transparent Read Mode by holding the
strobe input high throughout the read operation. This is the normal read
mode where the two chip enable inputs will control the outputs.

In Latched Read Mode, bringing the strobe input low will latch the out-
puts and chip enable inputs. |If the device is disabled when the strobe
input goes low the outputs will be latched in the high impedance state. If
the device is in the latched mode the strobe input must be brought high to
allow the outputs to respond to new address or chip enable conditions.

HM-7647R

LATCHED OUTPUT
512 x 8 PROM

Pinout

TOP VIEW — D.1.P,

Az [Vee
As]2 [JA2
As(]3 (A1
Agl]4 A0
A7ls [1CEq
Agl]e [1CEp
0107 [1STR
02(]s [10g
03 o7
04 Hoe
NC Dos

GND

TOP VIEW — FLATPACK

A3 \ele}
Aa A2
Asg 3 2 1242322 N
Ag A
Az CEq
Ag CEg
01 STR
02 Og
03 07
04 101112 131415 Og
NC Os
GND NC

PIN NAMES

AQ — A8  Address Inputs
01 —-08 Data Outputs

CE1 —CE2 Chip Enable Inputs

STR  Latch Input

Functional Diagram

Vee = (24)
GND = (12)

63
)
MM 6
Az‘%’u ROW
A3—Llp! ADDRESS

10F64 | ¢ 64x64
ROW : MEMORY
DECODER| 3 ARRAY

As{2. ] BUFFERS

A5 @)

T

TLdE dF 0 Ak 1k 1L 1T

e 18 3 | L u L]
a7-51,] corumn [ ,ﬁ || _1 L4 H

(6) | ADDRESS ! i
Ag BUFFERS N T

10F8_#o |
COLUMN DECODERS

20 e

19) | ENABLE
cea-d LOGIC

18) output [ outeut [ output [ outeut [ outpuT [ OuTPUT [ OUTPUT [ OUTPUT
STR STR LatcH |f taten [ LaTen L taten | ateH L taten [ LaTen | LaTen

Q) ® (©) a0) 14) 15) 16) an
0 02 o3 0g 05 06 07 Og

Logic Symbol

CEq
—0
CEp—] 1
STR—] —02
Apg—]
Aq—] —03
A2— F—04
Az—]
Ag— —0s
Ag— —Og
Ag—
A7 —07
Ag— —Og
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Specifications HM-7647R
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature ~-650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7647R-5 (Ve = 5.0V 5%, Ta = 00C to +750C)
HM-7647R-2 (Ve = 5.0V £10%, T =-550C to +1250 C)
Typical measurements are at Ta = 250C, Vo = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable 1"’ — - +25 MA VIH = VCC Max.
HL | Input Current g~ - -50 100" | mA | ViL=045Vv
VIH Input Threshold 1" 2.0 1.5 - \% VCC = VCC Min.
ViL Voltage 0" o — 15 0.85 \ Vee = VCC Max.
VOH | Output 1" 1 2,7(2 3.3 - v 10H = -2.0mA, VcC = VCC Min.
VoL | Voltage "'0” "0 - 0.35 0.50 Y IoL = +16mA, VCC = VCC Min.
IOHE Output Disable e — — +40 MA VOH, VCC = VCC Max.
1OLE Current "'0"" 0" — — -40 MA VoL = 0.3V, VCcC = VCC Max.
VcL Input Clamp Voltage — - -1.2 \% IIN = -18mA
los Output Short Circuit -20 - -70 mA VouT = 0.0V
Current One Output Only for a Max.
of 1 Second
Icc Power Supply Current - 135 185 mA VCC = VCC Max. All Inputs
Grounded
*Positive current defined as into device terminals.
NOTE(1): I =-150 UA for -2
NOTE(2): Vo =24V for -2
A.C. ELECTRICAL CHARACTERISTICS (Operating)
HM-7647R-5 HM-7647R-2
5V 5% sv *10%
09C to +75°C -550C to +1250C
SYMBOL PARAMETER MIN TYP | MAX | MIN TYP MAX |UNITS TEST CONDIT.
TAA Address Access Time — 40 60 - 50 80 ns
TEA Chip Enable Access Time - 30 40 — 40 50 ns Transparent
TADH Address Hold Time 0 -10 - 4] -10 — ns Latched
TCDH Chip Enable Hold Time 10 0 - 10 0 - ns
Tsw Strobe Pulse Width 30 15 — 40 15 - ns
TSL Strobe Latch Time 60 35 - 80 45 — ns
ToL Strobe Delatch Time — — 40 - - 50 ns
TCDS Chip Enable Set-Up Time 40 - - 50 — - ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CinA. CINCE Input Capacitance 8 pF Vce =5V, VIN =20V, f = TMHz
couTt Output Capacitance 10 pF VCC =5V, VOouUT = 2.0V, f = TMHz
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SWITCHING TIME DEFINITIONS (TRANSPARENT MODE)

\7 CEq
ADDRESSES XK 15V H 15V 15V
ViL CEy
VoH
OUTPUTS > 15V Ve, OUTPUTS
oL
T
AA TEA — Tea
NOTE: Strobe input must remain high throughout read cycle while in transparent mode.
SWITCHING TIME DEFINITIONS (LATCHED MODE)
| ViH
ADDRESS 1.5V 15v viL
— I Tcos —1= TADH—-I
CEq | l ViH
CHIP ENABLE 1.5V | A%F1§v iL
CEp '
Tsw TcoH T Tco———i
r_— VIH
15v 2 N 1sv 15V 1.5V
STROBE J ViL
TsL 1 TpL
 OUTPUT X1sv ST,
A.C. TEST LOAD
3004
PROM OUTPUT Ox TEST POINT

60082 30pF*

a— *Includes Jig
and Probe Total
Capacitance
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HARRIS HM-7648/49
PRODUGTS DIVISION 512 x 8 PROM
oo S serrenae HM-7648 - Open Collector Outputs

HM-7649 - “Three State” Outputs

Features Pinouts

® 60ns MAXIMUM ADDRESS ACCESS TIME

a3

TOP VIEW - D.1.P.

® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE
INPUT Aot

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT A2
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

e FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE
RANGES. As[]s

¢ INDUSTRY’S HIGHEST PROGRAMMING YIELD o1[]e

e PIN COMPATIBLE WITH THE 74S472/73 027

e LOW INPUT LOADING O30]s

Description

The HM-7648/49 is a fully decoded high speed Schottky TTL 4096-Bit
Field Programmable ROM in a 512 word by 8 bit/word format with open

collector (HM-7648) or “'Three State’’ (HM-7649) outputs. These PROMs TOP VIEW - FLATPACK
are available in a 20 pin D.I.P. (ceramic or epoxy) and a 20 pin flat pack.
Aoc Vce
All bits are manufactured storing a logical ““1"* {positive logic) and can be 21 —17 1 2Jo' }SEQB
. h P . e 23 7
selectively programmed for a logical 0" in any bit position. As—la 17 Ag
Agq—35 16—>Ag
Nickel-chromium fuse technology is used on this and all other Harris 01—6 15—¢E
) 0, —7 14F—0g
Bipolar PROMs, 03 —8 13=—=07
04 9 1011 1204
The pinout is identical to the 745472/73 PROM. GND JC 105

The HM-7648/49 contains test rows and columns which are in addition to PIN NAMES
the storage array to assure high programmability and guarantee parametic
and A.C. performance. The fuses in these test rows and columns are Ag-Ag  Address Inputs

blown prior to shipment. 01-0g Data Outputs

There is a chip enable input on the HM-7648/49 where CE low enables CE  Chip Enable Input
the device.
Functional Diagram Logic Symbaol
16} 63
A —p =
PN ] BN
A7M’ RgW —> 10r 64 E 54 x 64
v {3 acomcss [ pecaven annay CE —9
A1-——>W ] ! Ap— —— O
0
T
IT IT IT JL L 1k 1L % M— o,
:; @] coLumn [ 1 0 1 i Az — ——O03
™ (5) ADDRESS T :
—*{ BUFFERS M H ) H A3 il — 04
con.uM::?:cmoosns Agq — b — 05
gLl l >: . . . . . . o Ag— — Op
Ag — —— 07
A7 —] —,
Ag—
(6 @ (@) (9) “an “12) (13) (14)
01 02 03 04 05 O¢ o7 og
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Specifications HM-7648/49
ABSOLUTE MAXIMUM RATINGS

Qutput or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings”” may cause permanent damage to the device. Thisis 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7648/49-5 (Vcc = 5.0V £5%, Ta = 00C to +750C)
HM-7648/49~2 (Vee = 5.0V £10%, Ta = -550C to +1250C)
Typical measurements are at Tp = 250C, Vg = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

1H Address/Enable ‘1" - - +25 MHA VIH = VCC Max.

e Input Current " — -50 -250 MHA VIL = 0.45V

VIH Input Threshold 1" 2.0 1.5 - \ VCC = Vce Min.

ViL Voltage il - 1.5 0.80 \" VCC = VCC Max.
VOH Output e 2.4+ 3.2* - \Y I0H = -2.0mA, VcC = VCC Min,
VoL | Voltage "0 - 0.35 0.50 \% loL=+16mA, VCC = VCC Min.
IOHE | Output Disable 1" - - +50 MHA VOH, VCC = VCC Max.
IOLE | Current "o” - - -50 * MHA VoL = 0.3V, Vcc = VCC Max.
VCL Input Clamp Voltage — - -1.2 v 1IN = -18mA

tos Output Short Circuit -20* - -100* mA VOUT = 0.0V

Current One Output Only for a Max.
of 1 Second

Power Supply Current - 120 170 mA Vce = VCC Max. All Inputs

lcc
Grounded
* “Three State’”” only

NOTE: Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7648/49-5 HM-7648/49-2
5V 15% 5V £10%
00C to + 75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 55 60 - — 80 ns
TeEA Chip Enable Access Time - 20 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CiNA- CINCE Input Capacitance 8 pF VCce =5V, VIN = 2.0V, f = 1MHz
CcouT Output Capacitance 10 pF Vce =5V, VouT =20V, f= 1MHz
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SWITCHING TIME DEFINITIONS

H ' )

: VIH CE i ' ViH
ADDRESSES 1.5V * 1.5V 1.5V v
- VI

; - ViL : -
; : ; :
H 5 E é : s
OUTPUTS i K 1.5v v OUTPUT ————.——@-— TS.
. H oL ' | !
H H | ! ; !
—i Taa =— —! TEA - — TEA F=—
: : ! ! ; H
' H
H 1
A.C. TEST LOAD
3000
PROM
OUTPUT  Ox TEST POINT
60002 30pF*
- * Includes Jig

and Probe Total
Capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-7608

1K x 8 PROM

-]

atures

¢ 70ns MAXIMUM ADDRESS ACCESS TIME
e “THREE STATE” OUTPUTS WITH A CHIP ENABLE INPUT

® SIMPLE, HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/
BIT. ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES.

® INDUSTRY’S HIGHEST PROGRAMMING YIELD
e PIN COMPATIBLE WITH THE 2708 WITH:
ONLY ONE 5 VOLT SUPPLY
SUPERIOR ACCESS TIME
FASTER PROGRAMMING TIME

Description

The HM-7608 is a fully decoded high speed Schottky TTL 8192-Bit
Field Programmable ROM in a 1K word by 8 bit/word format and is
available in a 24 pin D.l.P. (ceramic or époxy) and a 24 pin flat pack.

All bits are manufactured storing a logical **1" (Positive Logic) and can be
selectively programmed for a logical "’0” in any bit position, the HM-7608
has “Three State’’ outputs.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7608 contains test rows and columns which are in addition to the
storage array to assure high programmability and guarantee parametric
and A.C. performance. The fuses in these test rows and columns are
blown prior to shipment.

This PROM is a plug in replacement for the 2708 where the VSS pin on
the 2708 becomes GND on the HM-7608. The VBB, VDD, and program
pins on the 2708 are all N.C. on the HM-7608.

There is a chip enable input on the HM-7608 where CE low enables
the device.

Pinouts

TOP VIEW — DIP

PIN NAMES
Ap — Ag Address Inputs
01 - 08 Data Outputs
CE  Chip Enable Input

*No Internal Connect

Functional Diagram

:
.
.
(2) N
24> ora| H
Y Y
Sgwe : MEMORY ARRA'
(%1 DECOD!
= :
.
Ag {23) :
Ag (22) ;
A {5)
> M v
:

10F 16
COLUMN
DECODE

128 TRANSIMISSION GATES

OUTPUT BUFFERS
@0 ()] (131 &) (151 (6)] (17]
0y 0, 03 05 05 Og O; Og

NOTE: PHYSICAL BIT POSITIONS
FOR COLUMNS ARE AS FOLLOWS:
01, 03, 05, 07 —==(0 —=15)

02, 0a, Og, O —={15, 0—=14)

() =Pin Numbers
(24) = Vce

(12) = GND
(21)=N.I.C.

(19) = N.I.C.

(18) = N.1.C.

Logic Symbal

CE

Apg—1 F——~01
A1 0o
Apx— ——Og3
Az—] l—o04
Ag— —0s¢g
Ag— —0Os¢
As™ ] ——O07
Ay ——Og
Ag—

Ag—
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Specifications HM-7608
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “"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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7608-5 (Ve = 5.0V 5%, Ta = 00C to +750C)
HM-7608-2 (Vcc = 5.0V $10%, TA = -550C to +1259C)
Typical measurements are at Tp = 260C, Voo = +5V

SymBeoL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH Address/enable 1" - - +40 MA | VIH=VCC Max.
L Input Current "o - -50.0 -100 MA ViL = 0.45V
VIH Input Threshold “'1" 2.0 15 - Y Ve = Vee Min.
ViL Voltage o - 1.5 0.8 \ VCC = VCC Max.
VOH Qutput “ 24 3.2 - \Y 10H = ~2.0mA, VCC = VCC Min.
VoL Voltage 0" - 0.35 0.5 \% 1oL = +16mA, VcC = VCC Min.
IOHE | Output Disable 1" - - +40 MA VOH, VCC = VCC Max.
I0OLE Current 0" — - -40 MA VoL = 0.3V, Vcc = VcC Max.
vVcLr Input Clamp Voltage - - -1.2 \% lIN = -18mA
108 Qutput Short Circuit -15 -25 -100 mA VOuT = 0.0V
Current One Output Only for a Max.
of 1 Second
icc Power Supply Current — 130 170 mA VCC = VCC Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7608-5 HM-7608-2
5V 5% 5V £10%
. 00C to + 750C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 70 - — 90 ns
TEA Chip Enable Access Time - 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz.

CAPACITANCE : Ta =259C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vce =5V, VIN =2.0V, f = 1MHz
CcouTt Output Capacitance 10 pF Vce =5V, VouT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

CE
VIH 1
ADDRESSES }QLSV CHIP ENABLE N_1.5v
viL P N
VOH
OUTPUTS >C15v OUTPUTS
voL
— TaA — TEA
A.C. TEST LOAD
3008
PROM ox TEST POINT
OQUTPUT
6002 30pF*

* Includes Jig
and Probe Total
Capacitance
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) HARRIS HM-7680/81

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION 1 K x 8 P R 0 M

HM-7680 - Open Collector Outputs
HM-7681 - “Three State’’ Outputs

Features Pinouts
® 70ns MAXIMUM ADDRESS ACCESS TIME

e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP TOP VIEW-DIP
ENABLE INPUTS

e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. A7 24[] Vee
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. A6 ]2 23[] A8
As 3 22[7] A9
® FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- _
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- As[]a 21[J &y
AGE RANGES. A3 [s 20[J CE2
A2 19[] CE3
® |NDUSTRY'S HIGHEST PROGRAMMING YIELD
A1 7 18] CE4
Description Ao[s 1707 08
The HM-7680/81 is a fully decoded high speed Schottky TTL 8192/Bit o01e 16[] 07
Field Programmable ROM in a 1K word by 8 bit/word format with open 0210 15[] 06
collector (HM-7680) or "‘Three State”” (HM-7681) outputs. These o3[ 14] Os
PROM'’s are available in a 24 pin D.1.P. (ceramic or epoxy) and a 24 pin Gno [Tz po4
flat pack.
All bits are manufactured storing a logical 1" (Positive Logic) and can be
selectively programmed for a logical "’0"" in any one bit position. TOP VIEW — FLATPACK

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROM:s.

The HM-~7680/81 contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

There are four chip enable inputs on the HM-7680/81. ﬁL E2 low,
and CE3, CE4 high enables the chip.

Functional Diagram PIN NAMES
(4) 63 NOTE: PHYSICAL BIT POSITIONS AQ — A9 Address Inputs
As . P mpndvilo bl ___ 01-08 DataOutputs
N 02,04, 06, 0g—15,0—14) CE1, CE2, CE3, CE4 Chip Enable Inputs
AsH-3) .
2 .
a2 10F6a | | 8192 BIT ;
row | . MEMORY Logic Symbol
A7 (1) DECODE| » ARRAY
N

9> (zz)r—}: TE,
PR CE3 —
(5) CEq — .__._81
A3 . 128 TRANSMISSION GATES 2‘1) - — o§
A2 (6) Ao —— 04
CoLumm A3— — 05
0
(7) Ag — — Og
A pecoDe () =Pin Numbers Ag —o — O7
(24) = Ve Ag— Og
(8)
Ao, (12) = GND A7 —
Ag—r
) Ag—
CEq 21)
CEZ )20 CHIP
CcEg$119)| ENABLE OUTPUT BUFFERS
>“8, LOGIC
CEq @jof anf a3 a4l s el (17)
- o] o e el Ty el A7

01 02 O3 04 Os Og O7 Og
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7680/81

Address/Enable Input Voltage
Address/Enable Input Current
Output Sink Current

Qutput or Supply Voltage (Operating) -0.3 to +7.0V

5.5V
-20mA
100mA

Storage Temperature -650C to
Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

+1500C

+1750C

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. Thisis 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680/81-5 (Vg = 5.0V 5%, TA = 00C to +750C)

HM-7680/81-2 (Ve = 5.0V ¥10%, Ta = -550C to +1250C)
Typical measurements are at Tp = 260C, Vg = +5V

SYmMmBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

HH Address/enable 1" - - +40 MA VIH = VCC Max.

e Input Current o - -50.0 -250 MA ViL = 045V

VIH Input Threshold  "'1" 2.0 1.5 — \Y VCC = VCC Min.

ViIL Voltage 0" - 1.5 0.8 \Y VCC = VCC Max,
VOH | Output "1 24 * 3.2* - \Y I0H = -2.0mA, VCC = VCC Min,
VOL | Voltage "o - 0.35 0.50 \ 1oL = +16mA, VCC = VCC Min.
|OHE Output Disable e — - +40 MA VOH, VCC = VCC Max.
IOLE | Current """ - — -40* MHA VoL = 0.3V, VCcc = VCC Max.
vVcL Input Clamp Voltage — - -1.2 \ 1IN = -18mA

108 Output Short Circuit -16* - -100* mA VOUT = 0.0v

Current One Output Only for a Max.
of 1 Second
Icc Power Supply Current — 130 170 mA VCC = VCC Max. All inputs
2 Grounded

NOTE:

Positive current defined as into device terminals.
* ““Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680/81-5

HM-7680/81-2

5V 5% 5V £10%
00C to + 75°C -550C to +1250C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time - 45 70 - - 90 ) ns
TeEA Chip Enable Access Time — 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz.

CAPACITANCE : Tp = 259°C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF vce =5V, VIN = 2.0V, f = TMHz
couT Output Capacitance 10 pF Vce =58V, VouT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

viu CE1LCE2 ViH
ADDRESSES K 1.5V v, SHIP ENABLES 15V 1.5V viL
CE3& CE4

VoH
OUTPUTS 15V o, OUTPUTS Ts.
oL

— Taa Tea —— Tea

A.C. TEST LOAD

30092

PROM oy TEST POINT
OUTPUT
60092 30pF*

— * Includes Jig
and Probe Total
Capacitance
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HARRIS HM-7680A/81A

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION HIGH SPEED 1K x 8 PROM

HM-7680A Open Collector Outputs
HM-7681A “Three State’’ Outputs

Features Pinout
® 50ns MAXIMUM ADDRESS ACCESS TIME
® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP
ENABLE INPUTS
TOP VIEW — D.I.P.
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.
A7 24[] Vee
® ULTRA FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 A6 ]2 23[] A8
SEQUENCING OVER COMMERCIAL AND MILITARY TEMPERATURE As[13 22: Ag
AND VOLTAGE RANGES. —
As[Ja 21[] CEy
® INDUSTRY’'S HIGHEST PROGRAMMING YIELD A3 []s 20 :] CEa
.. A2 e 19[] CE3
Description
P Mgy 18] CE4
. . Ao (s 17[] 08
The HM-7680A/81A is a-fully- decoded high speed Schottky TTL 8192/ o 16[] 07
Bit Field Programmable ROM in a 1K word by 8 bit/word format with ye 6
open collector (HM-7680) or “"Three State”” (HM-7681) outputs. These 02010 15[ 06
PROM'’s are available in a 24 pin D.I.P. (ceramic or epoxy). 03 (Jn 14[] 05
All bits are manufactured storing a logical “1’* (Positive Logic) and can GND 12 13[] 04
be selectively programmed for a logical ‘0" in any one bit position.
Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs. PIN NAMES
The HM-7680A/81A contains test rows and columns which are in addition A0 — Ag  Address Inputs
to the storage array to assure high programmability and guarantee para- ____ 0O1-08 DataOutputs
metric and A.C. performance. The fuses in these test rows and columns CE1,CE2, CE3, CE4  Chip Enable Inputs
are blown prior to shipment.
There are four chip enable inputs on the HM-7680A/81A. CEq, CE2
low, and CE3, CE4 high enables the chip.
Functional Diagram Logic Symbol
(a) 63 NOTE: PHYSICAL BIT POSITIONS
oo = - ot ot
: On, 0. Op. Oy 15,0 14)
PYNIE)] .
Ae2 10F64 | o 8192 BIT
ROW | o MEMORY
Ay DECODE| « ARRAY ) —d
. C-Ez —
* CE3 — — 04
O B : o — o
: Ay — — 03
Ag) 22 = . A2 ] — 04
— o5
e e s e e s e s cs0 000000 Ay ——
L A;’, — — Og
Az)-8L ] Ag — — 07
. 128 TRANSMISSION GATES . A ] Pt
hd Ag —
(6)
A2 10F 16 As —
COLUMN
a2 DECODE )
() =Pin Numbers
(24) = Ve
(12) = GND
OUTPUT BUFFERS ]
(9)l(wi mi (13& (14& (1?{(1% (171
01 O2 O3 04 Os Og Oy Og
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Specifications HM-7680A/81A
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) 00C to + 750C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’”” may cause permanent damage to the device. Thisis 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. (While programming, follow the programming specifications.)

.C. | i
D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680A/81A-5 (VG = 5.0V 6%, TA = 00 o +750C)

Typical measurements are at TA = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
IH Address/enable "1 - - +40 MA VIH = VCC Max.
L Input Current "o —_ -50.0 -250 MHA VIL = 0.45V
VIH {nput Threshold 1" 2.0 1.5 - \ VCC = Vcce Min.
ViL Voltage 0" — 1.5 0.8 \ VCC = VCC Max,
VOH Output N 2.4 3.2* — \ I0H = -2.0mA, Vcé = Vce Min.
voL Voltage "0" - 0.35 0.50 \% loL = +16mA, VCC = VCC Min.
IOHE Output Disable o A — - +40 MA VOH, VCC = VCC Max.
IOLE | Current "o - — -40 MA VoL = 0.3V, VCcC = VCC Max.
VcL Input Clamp Voltage - - -1.2 \% fIN = -18mA
10s Output Short Circuit -15* - -100* mA Ve = Ve Max., VoUuT = 0.0V
Current One Output Only for a Max.
of 1 Second
Icc Power Supply Current - 130 170 mA Ve = Ve Max. All Inputs
Grounded

NOTE: Positive current defined as into device terminals.

* "Three State”” only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680A/81A
5V 5%
0°C to +75°C

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM* UNITS
TAA Address Access Time - 40 50 ns
TeA Chip Enable Access Time - 30 40 ns
A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.
CAPACITANCE : Tpa =250C (NOTE: Sampled and guaranteed — but not 100% tested.)
SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN =2.0V, f= 1MHz
couT Qutput Capacitance 10 pF Vce =5V, VouT = 2.0V, f = IMHz
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ADDRESSES

SWITCHING TIME DEFINITIONS

*wv

QuTPUTS

>C1sv

——] TAA

PROM
OUTPUT

ViH
viL

VoH
VoL

CEy, & CE
CHIP ENABLES 15V %.sv
CE3& CE4
ouTPUTS
TEA —1 TeA

A.C. TEST LOAD

3009

TEST POINT

30pF*

*Includes Jig
and Probe Total
Capacitance

ViH

ViL

TS.
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(W) HARRIS HM-7680R/81R
w PRODUCTS DIVISION LATCHED OUTPUT 1K x 8 PROM

HM-7680R - Open Collector Outputs
HM-7681R - “Three State’’ Outputs

Features Pinouts
. 70ns MAXIMUM ADDRESS ACCESS TIME

® “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND THREE CHIP
ENABLE INPUTS

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ~ ONE PULSE/BIT
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY

® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC-
ING OVER COMMERCIAL AND MILITARY TEMPERATURES AND VOLT-
AGE RANGES

® INDUSTRY'S HIGHEST PROGRAMMING YIELD
® LATCHED OUTPUTS

Description

The HM-7680R/81R is a fully decoded high speed Schottky TTL 8192~
Bit Field Programmable ROM in a 1K word by 8 bit/word format with
open collector (HM-7680R) or “Three State” (HM-7681R) outputs.
These PROMs are available in a 24 pin D.I.P. {ceramic or epoxy) and a
24 pin flatpack.

TOP VIEW-DIP

All bits are manufactured storing a logical 1" (positive logic) and can be
selectively programmed for a logical “0” in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7680R/81R contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

There are three chip enable inputs on the HM-7680R/81R. 6@1, (752 low
and CE3 high enables the chip.

The HM-7680R/81R is operated in the Transparent Read Mode by hold-
ing the strobe input high throughout the read operation. This is the nor-

mal read mode where the three chip enable inputs will control the outputs. ’ PIN NAMES

In Latched Read Mode, bringing the strobe input low will latch the out- AQ — A9  Address Inputs
puts and chip enable inputs. If the device is disabled when the strobe __ 01-08 Da_ta Outputs
input goes low, the outputs will be latched in the high impedance state. If E1, CE2, sc'Epsz g’t‘r'gbi“ab'e Inputs

the device is in the latched mode the strobe input must be brought high to
allow the outputs to respond to new address or chip enable conditions.

Functional Diagram Logic Symbol
PN aman i “ NOTE: Physical bit positions
— M for columns are as follows
Asy2f iq : 04. 03, Og, 07— (0—=15)
. . 05, 04. Og, Og—= (15, 0—=14)
1O I — Y [ CE
Aow | | MEMORY 11—
Ayl pEcoDE | + ARRAY CEy;
N CEz — 01
o= T STh— o
w3 | i 0
[eveees Cereeeaad A2— —04
PN 1= A3 — — 05
: 128 TRANSMISSION GATE A4 — o
PN Ag — 6
P 26 - o
A ()= Pin Numbers 27 ] —Og
(24) = Ve Aaj
(12) = GND 9
OUTPUT BUFFERS
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v Specifications HM-7680R/81R
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680R/81R-5 (Vcc = 5.0V 35%, Ta = 09C to +750C)
HM-7680R/81R-2 (Vcc = 5.0V $10%, TA = -559C to +1250C)
Typical measurements are at TA = 250C, Vg = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

1H Address/Enable ‘1" - - +40 MA VIH = VCC Max.

e Input Current “o" - -50.0 -250 MA ViL = 045V

VIH Input Threshold 1" 2.0 15 - \Y Vee = Vee Min.

ViL Voltage 0" - 1.5 0.8 \% Vvce = Ve Max.
VOH Output “1r 2.4* 3.2* - \Y IOH = -2.0mA, VCC = VCC Min.
VoL Voltage “0" - 0.35 0.50 \ loL=+16mA, VcC = VCC Min.
IOHE | Output Disable  *“1” - - +40 MA VOH, VCC = VCC Max.
IOLE | Current 0" - - -40* MA VoL = 0.3V, VcC = VcC Max.
vcL Input Clamp Voltage - - -1.2 \% IIN = ~18mA

los Output Short Circuit -15* ~-25 -100* mA VOuT = 0.0V

Current One Output Only for a Max.
of 1 Second
icc Power Supply Current - 130 170 mA VCC = VCC Max. All Inputs

Grounded

NOTE: Positive current defined as into device terminals.
*“Three State’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680R/81R-5 HM-7680R/81R-2
5V 5% 5V £10%
00C to +75°C -550C to +1250C
SYMBOL PARAMETER MIN | TYP | MAX | MIN | TYP | MAX | UNITS TEST CONDIT.
TAA Address Access Time — 45 70 - - 90 ns Latched or
TEA Chip Enable Access Time - 30 40 - - 50 ns Transparent
TADH Address Hold Time (V] -10 - 0 -10 - ns Latched Only
TCDH Chip Enable Hold Time 10 0 - 10 o] - ns
Tsw Strobe Pulse Width 30 10 — 40 10 — ns
TsL Strobe Latch Time 70 40 - 920 40 - ns
ToL Strobe Delatch Time - - 40 - — 50 ns
TCDS Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz,

CAPACITANCE : Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = 1MHz
CouT Output Capacitance 10 pF Vce =5V, VOoUT = 2.0V, f= TMHz
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SWITCHING TIME DEFINITIONS (Transparent Mode)

Vin  CE,CE ViH
ADDRESSES K15V CHIP ENABLES 1.5V 1.5V
viL CEj ViL
ouTPUTS >Csv v.. OUTPUTS TS.
oL

NOTE: Strobe input must remain high throughoul read cycle while in transparent mode.

SWITCHING TIME DEFINITIONS (Latched Mode)

ViH
ADDREsses 15V 15V Vit
| Teps TADH |
C_E-],Ez ViH
CHIP ENABLES 1.5V 1.5V v
CE3 T
Tsw TcoH Tcp—
[ ViH
1.5V 1.5V 1.5V _\1_.5v
STROBE ViL
TsL TpL f=—
ouTPUTS 15V D TS.
TaA |
A.C. TEST LOAD
30092
PROM
0 TEST POINT
OUTPUT X
60082 30pF*
— *Includes Jig

and Probe Total
Capacitance
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w‘ SEMICONDUCTOR

HARRIS

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Preliminary

Features

® 70ns MAXIMUM ADDRESS ACCESS TIME

® ""THREE STATE” OR OPEN COLLECTOR OUTPUTS AND FOUR POWER
DOWN INPUTS.

® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT.
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY.

® FAST ACCESS TIME — FOR WORST CASE N2 SEQUENCING OVER COM-
MERCIAL AND MILITARY TEMPERATURE VOLTAGE RANGES.

® INDUSTRY’S HIGHEST PROGRAMMING YIELD.

Description

The HM-7680P/81P is a fully decoded high speed Schottky TTL 8192-
Bit Field Programmable ROM in a 1K word by 8 bit/word format with
open collector (HM-7680P) or '‘three state’’ (HM-7681P) outputs. These
PROM’s are available in a 24 pin D.I.P. (ceramic or epoxy) and a 24 pin
flatpack.

All bits are manufactured storing a logical 1" (positive logic) and can be
selectively programmed for a logical ’0’" in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROM:s.

The HM-7680P/81P contains test rows and columns which are in addition
to the storage array to assure high programmability and guarantee para-
metric and A.C. performance. The fuses in these test rows and columns
are blown prior to shipment.

There are four power down inputs on the HM-7680P/81P which are
similar to chip enables. The chip is enabled or disabled using the power
down inputs where a disabled chip dissipates 30% of nominal power and
the outputs go to a high impedance state. The chip is powered up (en-
abled) when PD 1 and PD3 are low and PD3 and PDg4 are high.

HM-7680P/81P

POWER DOWN 1K x 8 PROM

HM-7680P - Open Collector Outputs
HM-7681P - “Three State’’ Outputs

Pinouts

TOP VIEW — DIP

NS

A7 24[Jvee
As[d2 23] Ag
As(3 22[0Ag
Aq[]4 21{JPDq
A3[s 20[]PD2
A20s 19[]PD3
A7 18[]PD4
Ao[s 17[]0g
o10e 16{]07
02010 15[]0g
o311 14[]0s
GND[]12 13[J04

TOP VIEW—FLATPACK

Az =Vce
AgC .28
Al |=f—'"|lr_u"'r—ﬁ_—_—| 9
A? 43 2 12423221 PD;
A3z——5 20F—=PD3
Ac—6 19‘::13_53
Al—H7 18F—=—PD4
Ao 8 17==0g
04 9

Functional Diagram

)

63
As 0
. 8192 BIT
As . MEMORY
. ARRAY
.
A .
6 10F64 | | () = Pin Numbers
ROW | (24) = vee
A7 DECODE : (12) = GND
. NOTE: Physical Bit Positions
Ag : For Columns Are As Follows:
. 04,03,05,07 -0 —~15
. 02, 04, Og, Og —~ 15,0 —~ 14
Ag -
T ]...................T
A2 3
. 128 TRANSMISSION GATES
.
{6)
Az 10F 16
COLUMN
A DECODE
Ao (8)

OUTPUT BUFFERS

(9) (101 mi (13i (wl (15)l (16)l (17i I

07 02 03 04 O Og Oy Og

PIN NAMES

Ap - Ag Address Inputs

01 -0g Address Outputs
PD4q, PDz,ﬁg,ﬁ‘; Power Down Inputs

Logic Symbol

PDp —
PDo —u
D3 —Q
75, —a -
Ag —
Ay —
Ay —
Az ——
Agq ——
Ag —f

[TTTTT

Ag —
A7 —
Ag —
Ag—ﬁ
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Specifications 7680P/81P
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the "“Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680P/81P-5 (Ve = 5.0V 5%, TA = 00C to +750C)
HM-7680P/81P-2 (Vg = 5.0V ¥ 10%, Ta = -550C to +1250C)
Typical measurements are at Ta = 250C, V¢ = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
1H Address/Enable 1" — - +40 MA VIH = VCC Max.
HL Input Current Q" - -50.0 -250 MA ViL = 0.45V
VIH Input Threshold 1" 2.0 15 - \% VvVce = Vee Min,
ViL Voltage "o” - 1.5 0.8 \2 Vce = Vee Max.
VOH Output "1 2.4* 3.2* — Vv I0OH = -2.0mA, VCC = VCC Min,
VoL Voltage 0" - 0.35 0.50 \ loL = +16mA, Vce = Ve Min,
IOHE Output Disable 1" — - +40 MA VOH, VCC = VCC Max.
IOLE Current " — - -40* MA VoL =0.3V, VcC = Vce Max.
VCL Input Clamp Voltage - — -1.2 \% IIN = -18mA
10s Output Short Circuit -15* -100* mA VOuUT = 0.0V, One Output at a
Current Time for a Max. of 1 Second
icc Power Supply Current - 130 170 mA VCC = VCC Max., All Inputs
Grounded.
iccep Power Supply Current — 40 55 mA Vce = Ve Max., All Inputs
During Power Down Grounded.

NOTE: Positive current defined as into device terminals.
*”Three State” only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680P/81P-5 HM-7680P/81P-2
5V 15% 5V 10%
0°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TaA Address Access Time - 50 70 - - 90 ns
Chip Power-Down

TpD Access Time - 30 40 - - 50 ns
Tpu Chip Power-Up Access Time - 100 150 - - 200 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN =20V, f=1MHz
CouT Output Capacitance 10 pF VCC =5V, VOUT =2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

ADDRESSES

OUTPUTS

PROM
OUTPUT

Ox

PD4, PDy

v .
'H  power powns D¢ 1.5v )‘(1 BV

ViL —

PD3, PD,
VoH

OUTPUTS

VoL

Tpu

A.C. TEST LOAD

30052
TEST POINT

30pF*

*Includes Jig

_— and Probe Total

Capacitance
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m HARRIS HM-7680RP/81RP
PR Foesatonison POWER DOWN 1K x 8 PROM
HM-7680RP - Open Collector Outputs

Preliminary HM-7681RP - “Three State’’ Outputs
Features Pinouts

®  70ns MAXIMUM ADDRESS ACCESS TIME.

[ ] “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND TWO CHIP ENABLE TOP VIEW—DIP
INPUTS.

L] SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT. ASSURES S
FAST PROGRAMMING AND SUPERIOR RELIABILITY. A7C 1 24:lVCC

(] FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING OVER AGC 2 23 :]AB
COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE RANGES. As(3 22[JAg

L] INDUSTRY'S HIGHEST PROGRAMMING YIELD. A4E 4 21 :ﬁ1

® LATCHED OUTPUTS. As[]s 20[JCE,

[ ] A POWER DOWN INPUT ALLOWING 70% REDUCTION IN NOMINAL POWER DIS- Azc 6 19 :]p_'D
SIPATION. A1E 7 18 :STR

Description Ao[]s 17[30g

The HM-7680RP/81RP are fully decoded high speed Schottky TTL 8192-Bit o1ge 16 §07

Field Programmable ROMs in a 1K words by 8 bit/word format with open collector 02010 15{]0¢

(HM-7680RP) or “Three State” (HM-7681RP) outputs. These PROMs are avail- o3[]n 14[J0s

able in a 24 pin DIP (ceramic or epoxy) and a 24 pin flatpack. GND[]12 13[J04

All bits are manufactured storing a logical 1" (positive logic) and can be selectively

programmed for a logical ‘0"’ in any bit position.

Nickel-chromium fuse technology is used on these and all other Harris Bipolar TOP VIEW—FLATPACK

PROMs. AL 1V

The HM-7680RP/81RP contains test rows and columns which are in addition to A;, ﬂ]?_['l_r ]/Agc

the storage array to assure high programmability and guarantee parametrics and Ag T 51242333 Ag

A.C. performance. The fuses in these test rows and columns are blown prior to Agr—]4 21 CEq

shipment. A5 20—1CE;

. . ArC—]6 19F———1%D

There are two chip enable inputs on the HM-7680RP/81RP. CEq and CE7 low A 337 18:8"‘

enables the device. g?i g :; :=—_“|O§;

There is also a power down input on this device. A powered down device has 70% 03 10 1,} 12 3;,4 15} Og

reduction in nominal power dissipation if the outputs are not latched and 50% re- G,\?S'L | :gi

duction in nominal power if the outputs are latched.

The HM-7680RP/81RP is operated in the Transparent Read Mode by holding the

the strobe input high and the PD input high throughout the read operation. This is PIN NAMES

the normal read mode where the two chip enables and the power down inputs will Ag-Ag Address Inputs

control the outputs. 04-Og Data Outputs

In Latched Read Mode, bringing the strobe input low will latch the outputs and CEq,CE2 Chip Enable Inputs

the chip enable inputs. However, the power down input is independent of the latch PD Power Down Input

function and can be changed while in the latched mode. If the device is disabled
. R . - STR Strobe Input

when the strobe input goes low, the outputs will be latched in the high impedance

state. If the device is in the [atched mode, the strobe input must be brought high to

allow the outputs to respond to new address or chip enable conditions. loyic Symlml

The following is a summary of the functional dependencies of the operating modes:

1. Chip enabled, transparent, powered up - normal mode where the power down
input is effectively a chip enable with the Igc reduction function. CE1—O

2. Chip enabled, latched, power up - this is normal latched mode where the out- C_i?
puts remain latched regardless of address and chip enable switching. s$g Lo,

3. Chip enabled, latched, power down - this is the powered down latched mode io'— —202
where the output data remains latched while power is reduced to 50% of its A;: :83
nominal value. If the latch strobe changes state while in this mode, the outputs Az — — 05
will go to a high impedance state and power will reduce to 30% of nominal Ag —— ——0O¢
power. This is because the PD input becomes an effective chip enable in the ﬁg___‘ :87
Transparent Mode. A7 8

4. Chip disabled, transparent, power down - this is the normal powered down :8'—“
mode where the outputs are in a high impedance state and the power is reduc- 9
ed to 30% of the nominal power.

On the following page is a table to clarify the operational interdependencies.
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TRUTH TABLE for HM-7680RP/81RP

PD STR | CE3 | CEq OUTPUTS Icc
0 0 0 0 Latched Data 85mA
0 0 0 1 Latched “Three State’’ 85mA
0 0 1 0 Latched “Three State” 85mA
0 0 1 1 Latched ‘'Three State” 85mA
0 1 0 0 Unlatched "Three State” 60mA
0 1 0 1 Unlatched ''Three State’” 60mA
0 1 1 0 Unlatched “Three State’’ 60mA
0 1 1 1 Unlatched "Three State’’ 60mA
1 0 0 0 Latched Data 170mA
1 0 0 1 Latched “Three State’” 170mA -
1 0 1 0 Latched “Three State’’ 170mA
1 0 1 1 Latched "“Three State’’ 170mA
1 1 0 Q Unlatched Data 170mA
1 1 0] 1 Unlatched "“Three State” 170mA
1 1 1 0 Unlatched *‘Three State” 170mA
1 1 1 1 Unlatched *“Three State” 170mA

Assume that the sequence of transitions is: 1) Chip Enables, 2) STR, 3) PD
and the initial state is Unlatched Data. .

Functional Diagram

63
L]
. 8192 BIT
. MEMORY
10F 64 ARRAY
ROW *
DECODE|
NOTE: Physical Bit Positions
. for Columns are as Follows:
04, 03, 05, 07— 0—=15
. 03, 04, 0g, 08—~ 15,0 —14
0
] L] L] L[] L] L] . L] [} L[] L] L] .]
®) : 128 TRANSMISSION GATES
A2 ]10F16
COLUMN I
A1 (7) DECODE
8
Ao (8)
___ (19)| POWER
PD>— DOWN
LOGIC
OUTPUT BUFFERS
>(18) STROBE
STR LATCH :
l(s) lno) l(m lua) i(u) lus) Lus) l(m
— {20)
CE2 pon ’f:é':j 07 0 03 O3 Os O ©O7 Og
CE1>—] LoGic
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Specifications HM-7680RP/81RP
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7680RP/81RP-5 (Vcc = 5.0V 5%, Ta = 00C to +750C)
HM-7680RP/81RP-2 (VG = 5.0V £ 10%, TA = -550C to +1250C)
Typical measurements are at Ta = 250C, Vgc = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable  "'1" - — +40 MA VIH = VCC Max.
He Input Current o — -50.0 -250 MA VIL = 0.45V
VIH Input Threshold  ""1" 2.0 15 — \% VCC = Ve Min.
VIL Voltage "0" - 15 0.8 \ VCC = VCC Max.
VOH Output 1 2.4 3.2* - \% 10H = -2.0mA, VCC = VCC Min.
VoL Voltage "o - 0.35 0.50 \ oL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - - +40 MA VOH, VCC = VCC Max,
IOLE Current "o - - -40* HA VoL =0.3V, Vce = Vee Max.
VCL Input Clamp Voltage - - -1.2 \Y IIN = -18mA
los Output Short Circuit -16* -25 -100* mA VOUT = 0.0V, One Qutput at a
Current Time for a Max. of 1 Second
icc Power Supply Current - 120 170 mA VCC = VCC Max,, All Inputs
Grounded.
ICCPD Power Supply Current - 50 60 mA VCC = VCC Max., All Inputs
During Power Down Grounded.
IcCcLPD Power Supply Current - 70 85 mA VCC = VCC Max., All Inputs
During Latched Power Grounded.
Down

NOTE: Positive current defined as into device terminals.
*"Three State” only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7680RP/81RP-5 || HM-7680RP/81RP-2
5V15% 5V £10%
0°C to +75°C -650C to +125°C
SYMBOL L PARAMETER MIN TYP | MAX || MIN TYP | MAX | UNITS TEST COND.

TaA Address Access Time - 50 70 - - 90 ns Latched or
TbA Chip Disable Access Time - 30 40 - - 50 ns Transparent
Tea Chip Enable Access Time - 30 40 - - 50 ns

Tpy Chip Power-Up Access Time - 100 150 - - 200 ns
TADH Address Hold Time 0 -10 - 0 -10 - ns Latched Only
TcDH Chip Enable Hold Time 10 0 - 10 0 - ns

Tsw Strobe Pulse Width 30 10 - 40 10 - ns

TsiL Strobe Latch Time 70 40 - 90 40 - ns

ToL Strobe Delatch Time - - 40 - - 50 ns
Tcps Chip Enable Set-Up Time 40 - - 50 - - ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz,

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF Vce =5V, VIN = 2.0V, f = 1MHz
CouT Output Capacitance 10 pF VCC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS (Transparent Mode)

CE4,CE;
\k1 5V o P ENABLES £ 1.5V )‘{1 5V
E IP EN E 1.
ADDRESSES v viL CH P A
OUTPUTS 1.5V OUTPUTS
VoL
— TaA |— —w1 TEA/ |[=— —1 TpA
Teu
NOTE: Strobe input must remain high throughout read cycle while in transparent mode.
SWITCHING TIME DEFINITIONS (Latched Mode)
—\ b» ViH
ADDRESSES - 1.5V 1.5V v
-—-——1fr—— —_————-ViL
. ' Tcps TADH
CE1q,CE3 ViH
CHIP ENABLES 1.5V 1.6V v
PD L
Tsw TCDH Tco—
l ViH
1.5V 1.5V 1.5V _\.E’V
STROBE ViL
TsL TpL [=—
ouTPUTS 15V S——Ts.
TaAA
A.C. TEST LOAD
30092
PROM ox TEST POINT
OUTPUT
60002 30pF*

*Includes Jig

and Probe Total

Capacitance
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HM-7684/85
m !‘*ﬁﬁ'ﬁ'? 2K x 4 PROM

w PRODUCTS DIVISION
A DIVISION OF HARRIS CORPORATION HM—7684 - Open Collector Outputs
HM-7685 - “Three State’’ Outputs

Features Pinouts

e 70ns MAXIMUM ADDRESS ACCESS TIME TOP VIEW - DIP
e “THREE STATE"” OR OPEN COLLECTOR OUTPUTS AND A CHIP ENABLE
INPUT -~
Ag[]1 183 Vee
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY A5E 2 17 ]A7
® FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- A4E 3 16 jAS
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT-
AGE RANGES A3E 4 15 ] Ag
® INDUSTRY'S HIGHEST PROGRAMMING YIELD
Ao[]5 14[]04
Description a1[]s 13[]02
The HM-7684/85 are a fully decoded high speed Schottky TTL 8192- Az[]7 12[]os
Bit Field Programmable ROM in a 2K word by a 4 bit/word format with A
open collector (HM-7684) or “Three State” (HM-7685) outputs. These s 11[Joa
PROMs are available in an 18 pin DIP (ceramic or epoxy) and an 18 pin GND[] 9 10[JCE
flatpack.
All bits are manufactured storing a logical ‘1" (positive logic) and can be
selectively programmed for a logical ‘0"’ in any bit position. TOP VIEW - FLATPACK
Nickel-chromium fuse technology is used on this and all other Harris AG% Vee
Bipolar PROM:s. As—? 1 1817F=A7
Aqc—A3 16fF—2Ag
The HM-7684/85 contains test rows and columns which are in addition :3=4 15=’39
to the storage array to assure high programmability and guarantee para- A? ===: :g == 0;
metrics and A.C. performance. The fuses in these test rows and columns Ag = g 12f==203

are blown prior to shipment. Ajp=—=8 ¢ 101 =04
GND=E——I£I CE

There is a chip enable on the HM-7684/85. CE low enables the chip.

. . PIN NAMES
Functional Diagram
(15) 63 A -A1p Address Inputs
As ] 04 - 04 Data Outputs
N . CE Chip Enable Input
8
an ° 8192817
. MEMORY .
A7 10F 64 ARRAY Logic Symhol
ROW | .
PN DECODE
.
as)2 * () = Pin Numbers
. 18) = Vge
PURNE . (9) = GND CE —o)
o AQ ——
N 1 T e o o o o o v o s o .I Aq
A10 ] 128 TRANSMISSION GATES Ay —
- f— O
{31 o 0 31 0o 31 0 31 3 1
A2 7 Ag —] — 02
. . . .. Ag ] 03
10F 32 —
A COLUMN Ag — F—— Og
DECODE A7 —
PN Ag —
Ag ——
A3 (4) Ao ——
b v y y
seN\o)] CHIP outruT | | output | | output | | output
&> ENABLE BUFFERS [ BUFFERS [ BUFFERS [T] BUFFERS
‘m) ‘(12) L(m ‘(w
(o7 03 02 01
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Specifications HM-7684/85
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating)  HM-7684/85-5 (VG = 5.0V £ 5%, TA = 09C to +750C)
HM-7684/85-2 (Vcc = 5.0V £10%, TA = -550C to +1250C)
Typical measurements are at Ta = 250C, Ve = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IH Address/Enable "'1" — — +40 MA VIH = VCC Max.

L Input Current  "'0” - -50.0 -250 MA ViL = 0.45V

VIH Input Threshold 1" 2.0 1.5 - \Y VCe = Ve Min.

ViL Voltage "0 — 1.5 0.8 \ VCC = VCC Max.
VOH Output 1 24* 3.2* — \ I0H = -2.0mA, VCC = VCC Min.
VoL Voltage o - 0.35 0.50 Y 1oL = +16mA, VCC = VCC Min.
IOHE Output Disable “"1" — - +40 MA VOH, VCC = VCC Max.
IOLE Current "o - - -40* MA VoL = 0.3V, VccC = VcC Max.
VCL Input Clamp Voltage — — -1.2 \% IIN = -18mA

10s Qutput Short Circuit -15* - -100* mA VOUT = 0.0V, One Output at a

2 Current Time for a Max. of 1 Second
icc Power Supply Current — 120 170 mA VCC = VCC Max., All Inputs
Grounded.

NOTE: Positive current defined as into device terminals.
*""Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7684/85-5 HM-7684/85-2
5V ¥ 5% 5V ¥ 10%
00C to +75°C -55°C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time — 45 70 - - 90 ns
TEA Chip Enable Access Time — 30 40 - - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = 1TMHz
CouT Output Capacitance 10 pF Vce =5V, VoUuT =2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

CE
ViH
ADDRESSES 1.5V CHIP ENABLE -
ViL Tomeneet
VOH
OUTPUTS X 1.5V OUTPUTS ——— T.S.
VoL
- TAA —=1 TEA —= TEaA

A.C. TEST LOAD

Vee
30052
PROM
OUTPUT Ox TEST POINT
60052 30pF*
— ’Includes Jig

and Probe Total
Capacitance
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SEMICONDUCTOR

BRODUCTS DIVISION POWER DOWN 2K x4 PROM
.. HM-7684P - Open Collector Outputs
Preliminary HM-7685P - “Three State”’ Outputs
Features Pinouts

® 70ns MAXIMUM ADDRESS ACCESS TIME
e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND A POWER DOWN

TOP VIEW - DIP

INPUT Y
Ag[]1 18[] Vce

e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT

ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY A5|: 2 17:' A7
e FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- A

ING OVER COMMERCIAL AND MILITARY TEMP. AND VOLT. RANGES 4[ 3 16] Ag
¢ INDUSTRY'S HIGHEST PROGRAMMING YIELD A3E a4 15 :I Ag

Description Ao[]s 1a[] 01

The HM-7684P/85P are fully decoded high speed Schottky TTL 8192- A1E 6 13:]02
Bit Field Programmable ROMs in a 2K words by 4 bit/word format with
open collector (HM-7684P) or ““Three State” (HM-7685P) outputs. These A2[ 7 12 ]03
PROMs are available in an 18 pin DIP (ceramic or epoxy) and an 18 pin A1o|j 8 11]04
flatpack.
All bits are manufactured storing a logical ““1” (positive logic) and can be GnD[9 1opJPD

selectively programmed for a logical “’0”" in any bit position.

Nickel-chromium fuse technology is used on this and all other Harris
Bipolar PROMs.

The HM-7684P/85P contains test rows and columns which are in addition

TOP VIEW - FLATPACK

to the storage array to assure high programmability and guarantee para- Ag r) [ = Vee
metrics and A.C. performance. The fuses in these test rows and columns Ape=—=? 1 1317\=l 27
. . Agq—=I3 16— Ag
are blown prior to shlpm‘ent. o A3 2 18 Ag
There is a power down input on the HM-7684P/85P which is similar to a Ag—=5 14— 0
2 chip enable. The chip is enabled or disabled using the power down input Aj—J6 13| gz
where a disabled chip dissipates 30% of nominal power and the outputs go AA? Z; 11% 02
to a high impedance state. The chip is powered up (enabled) when PD1 Gl\}g N ? 1,0 ~ PD
is low.
Functional Diagram
PIN NAMES
(15)] £3_
As . Ag - A1p Address Inputs
. 04 - O4 Data Outputs
Ag (16) PD Power Down Input
* 8192 BIT
PN . MEMORY
10F 64 ARRAY
ROW .
(4} DECODE
Ag .
@ Logic Symbal
Ag * { ) = Pin Numbers
. (18) = vee
PRNC] B (9) = GND
°T
e o o o o o o o o o o
PD —
At =B 128 TRANSMISSION GATES Ag—
131 o 0o N 0 3 0o 3 Al —
A2 -l( A —]
oo ) oo o o A3 —o L 01
10F 32
A1 COLUMN Ag — —— 02
DECODE Ag — — 03
Ao Ag — — O4
A7 —
Ag —
A3 AQ
LY A10—
(10)| POWER output | | output | | output | | output
PO >— fggl';‘: BUFFERS [] BUFFERs [] BUFFERS [] BUFFERS
‘(m ‘(12) ‘m) l(m
Oq 03 02 0

2-72



Specifications 7684P/85P
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating)  HM-7684P/85P-5 (VG = 5.0V 5%, Ta = 00C to +750C)
HM-7684P,/85P-2 (Ve 5.0V * 10%, Ta = -550C to +1250C)
Typical measurements are at Tp = 250C, V¢ = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
HH Address/Enable 1" - - +40 MA VIH = VCC Max.
e Input Current "o - -50.0 -250 MA ViL = 0.45V
VIH Input Threshold 1" 2.0 15 — \% Vce = Vee Min,
ViL Voltage "o - 15 0.8 \ VCC = VCC Max.
VOH Output " 2.4* 3.2* - \Y I0H = -2.0mA, VCC = VCC Min.
VoL Voltage "o” — 0.35 0.50 \Y oL = +16mA, VCC = VCC Min.
IOHE Output Disable 1" - - +40 MA VOH, VCC = VCC Max.
IOLE Current "o - — -40* MA VoL = 0.3V, Vcc = VcC Max.,
VCL Input Clamp Voltage - - -1.2 \% IIN = -18mA
10s Qutput Short Circuit -15* -100* mA VOUT = 0.0V, One Output at a
Current Time for a Max. of 1 Second
icc Power Supply Current — 120 170 mA VCC = Ve Max., All Inputs
Grounded.
ICCPD Power Supply Current — 30 40 mA Vvce = Vee Max., All Inputs
During Power Down Grounded.

NOTE: Positive current defined as into device terminals.
*"Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7684P/85P-5 HM-7684P/85P-2
5V 5% 5V 10%
00C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN l TYP l MAX UNITS
TAA Address Access Time - 45 70 - - 90 ns
TPD Chip Power Down - 30 40 - - 50 ns
Tpu Chip Power-Up Access Time - 100 150 - - 200 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5SMHz.

CAPACITANCE: Tp =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE tnput Capacitance 8 pF VCC =5V, VIN =2.0V, f= 1MHz
CouT Output Capacitance 10 pF VCC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

VIH

ADDRESSES K15V

ViL

VOoH

OUTPUTS

>C15v

OUTPUTS —— T.S.

- Taa

PROM
OUTPUT

A.C. TEST LOAD
Vee
30002

0, TEST POINT

60002 30pF*

- * Includes Jig
and Probe Total
Capacitance
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(W) HARRIS HM-7616

w PRODUCTS DIVISION
A DIVISION OF HARRIS CORPORATION
2K x 8 PROM

Features Pinout
®  80ns MAXIMUM ADDRESS ACCESS T1iviE TOPVIEW-D I P
e "THREE STATE” OUTPUTS AND A CHIP ENABLE INPUT \Y
A7 2a[Jvee
® SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT A 23FA
TYPICAL 60?2 30As
As([3 22[Ag
®  FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- A
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 404 21N,
AGE RANGES A3[s 20[]cE
®  INDUSTRY'S HIGHEST PROGRAMMING YIELD Azx[e 19[0A10
e PIN COMPATIBLE WITH THE 2716 mgy 180N.C.
Ao(]8 17[Jog
0109 16 %07
Description 0210 15{]06
oz 14[Jos
HM-7616 is a fully decoded high speed Schottky TTL, 16,384 bit Field GNp[d12 13[J04
Programmable ROM in a 2K word by 8 bit/word format with “Three
State”’ outputs. This PROM is available in a 24 pin DIP.
All bits are manufactured storing a logical *“1” (Positive Logic) and can be i ic S bol
selectively programmed for a logical "’0” in any bit position. ogic oymno
The Nickel-chromium fuse technology used is the same as all other Harris e
Bipolar PROMs and the JAN approved MIL-M-38510 PROMs. Ag -9
. . ) . Al — —
The HM-7616 contains test rows and columns which are in addition to Ag ] _8;
the storage array to assure high programmability and guarantee para- ':3 — — 03
metrics and A.C. performance. The fuses in these test rows and columns Ag: — 84
are blown prior to shipment. Ag — . Og
. . == . A7 — — O
There is a chip enable input on the HM-7616. CE low enables the device. ﬁs__ —-OZ;
{s J——
A10 —
Functional Diagram
(19)(22)(23)(1)(2) (3) (4)
A10 AgAg A7AgA5 A4
7 ROW ADDRESS
BUFFERS
0 0
e | o]
128 x 64 . 10f128 . 128 x 64
MEMORY . ROW . MEMORY
ARRAY . DECODER . ARRAY
. .
7271 127
15 0 15 15 5 15 0 15 0 0 15
o ol T F T ] T ol
Mﬂ_wﬁw_41am_1mw_1ww_1mm 10f16 10f 16 10f16 | | 10f16
A ﬁ ADDRESS COLUMN/{ [COLUMN| |COLUMN| |COLUMN COLUMN COLUMNHCOLUMN COLUMN
2 (5) [ | DECODE [ | DECODE [ | DECODE || DECODE DECODE || DECODE [|DECODE [| DECODE
A3 8| BUFFERS || | | | | ] | |
@ chir
CE — ENABLE |— OUTPUT BUFFERS OUTPUT BUFFERS
LOGIC
o) (10)] e 13)| (24) = Ve (s (15)] ()| a7
o [} o [} (12) = GND [ [ o ¢!
! 2 3 4 1) =N.C. s © 7 8
{18) = N.C.
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ABSOLUTE MAXIMUM RATINGS

Specifications HM-7616

Output or Supply Voltage (Operating)
Address/Enable Input Voltage
Address/Enable Input Current
Output Sink Current

-0.3to +7.0V

5.5V

-20mA
100mA

Storage Temperature

-650C to +1500C

Operating Temperature (Ambient) -550C to +1250C
Maximum Junction Temperature

+1750C

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’ may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7616-5 (Vcc = 5.0V 6%, Ta = 00C to +750C)

HM-7616-2 (Vce = 5.0V ¥10%, Ta = -550C to +1250C)

Typical Measurements are at Tp = 250C, V¢ = +6V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IH Address/Enable ""1” - - +40 MA VIH = VCC Max.

e Input Current  ""Q" — -50.0 ~250 MHA ViL = 045V

VIH Input Threshold ""1" 2.0 1.5 - \ Vcce = VCC Min.

ViL Voltage "o - 15 0.8 \% Ve = Vee Max.
VOH Output " 2.4* 3.2 - \ I0H =-2.0mA, VCC = VCC Min.
VoL Voltage "o — 0.35 0.50 \ 1oL = +16mA, VCC = VCC Min.
IOHE Qutput Disable ""1"" - - +40 MA VOH, VCC = VCC Max.
IOLE Current "o — — -40* MA VoL = 0.3V, VCcC = Ve Max.
VCL Input Clamp Voltage - — -1.2 \% lIN = -18mA

l10s Qutput Short Circuit -15 — -100 mA VQUT = 0.0V, One Output at a

2 Current Time for a Max. of 1 Second
Icc Power Supply Current - - 180 mA VCC = VCC Max., All Inputs
Grounded.

NOTE:

Positive current defined as into device terminals.

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-7616-5 HM-7616-2
5V 5% 5V £10%
00C to +75°C ~-550C to +125°C

SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS

TAA Address Access Time - 45 60 - - 80 ns

TEA Chip Enable Access Time — 35 40 — - 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz,
CAPACITANCE: Ta =250C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS

CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = 1MHz
couTt Output Capacitance 10 pF Vce =5V, VouT =2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

]
VIH _ : VIH
ADDRESSES K15V CE 1.5V K15V
ViL c——— 8 b ey
i i i
1 [} 1
) 1 1
VOoH 1 H |
OUTPUTS 1.5V OUTPUTS————f————C::)-—- T.S.
! vou P :
I Taa = — Tea = — Tea —
1 1 1 1 1l

tr, tf < 5ns

A.C. TEST LOAD

Vee

3002
PROM
OUTPUT  ©x TEST POINT

60052 30pF*

* Includes jig & probe
total capacitance
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-761

2K x

60/161

8 PROMS
HM-76161 — “‘Three State” Outputs

HM-76160 — Open Collector Outputs

Features Pinout
e 80ns MAXIMUM ADDRESS ACCESS TIME
TOPVIEW-D 1P
e “THREE STATE” OR OPEN COLLECTOR OUTPUTS AND THREE CHIP
o ENABLE INPUTS \J
A7y 24[Jvee
e SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT
TYPICAL As[]2 23 gAa
e FAST ACCESS TIME — GUARANTEED FOR WORST CASE N2 SEQUENC- Ass 22{]A9
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- A4C 4 21 3A1O
AGE RANGES A3[]s 203@1
¢ INDUSTRY'S HIGHEST PROGRAMMING YIELD Az20se 19 jCEz
IXIn b 18[JCE3
Ao[ds 17[]08
Description 010e 161107
0210 15[]06
o3[ 14[]0s
The HM-76160/161 are fully decoded high speed Schottky TTL 16,384 GNo[]12 13[]04
bit Field Programmable ROMs in a 2K word by 8 bit/word format with
open collector (HM-76160) or ''Three State” (HM-76161) outputs.
These PROMs are available in a 24 pin DIP.
All bits are manufactured storing a logical "1” (Positive Logic) and can be logic Symbol
selectively programmed for a logical 0" in any bit position.
The nickel-chromium fuse technology used is the same as all other Harris o
Bipolar PROMs and the JAN approved MIL-M-38510 PROMs. 0512
CE
The HM-76160/161 contain test rows and columns which are in addition Ag__ L 0,
to the storage array to assure high programmability and guarantee para- /A\I - f— 02
metrics and A.C. performance. The fuses in these test rows and columns A§: :83
are blown prior to shipment. 24 — . og
. . —_— 5 —— — O,
There are three chip enable inputs on the HM-76160/161. CEq low, As — —09
CE2 high, and CE3 high.enables the device. ﬁg:: — 08
Ag
A10
Functional Diagram
(21)(22)(23)(1)(2) (3) (a)
A10 AgAg A7AGA5 A4
7 ROW ADDRESS
BUFFERS
| 0 | 0 |
. .
128 x 64 . 1of128 . 128 x 64
MEMORY . ROW . MEMORY
ARRAY . DECODER . ARRAY
. .
777 iz
15 0 5
@ ]5 r— Io 15] lo 15[ g Io 1 I |15 ol g I15 oI } l15 Er_ k 15I
A1L7—)- L‘,MN‘—‘ 10f16 | ] 10f16 | | 10f16 | | 10f16 10f16 | | 10f16 | ] 10f16 | } 10f 16
) :goge 'ss |__Jcorumn[Tcoumn| JeoLumn| Jcorumn coLumn| | coLumn| Jcorumn|TcoLumn
21 ] DECODE || DECODE || DECODE || DECODE DECODE [~ | DECODE | |DECODE || DECODE
(5)
a3 15\ BurFers || 5 | | || n n
g i ki I ——
ce212) enaLe | OUTPUT BUFFERS OUTPUT BUFFERS
ces 8 togic |
o) t10) (| (3] 4| t1s)| tel| a7)|
o 02 03 04 (24) = vge Os O¢ 07 Og
(12) = GND
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Specifications HM-76160/161
ABSOLUTE MAXIMUM RATINGS

Output or Supply Voltage (Operating) -0.3to +7.0V Storage Temperature -650C to +1500C
Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C
Address/Enable Input Current -20mA Maximum Junction Temperature +1750C
Output Sink Current 100mA

CAUTION: Stresses above those listed under the “Absolute Maximum Ratings’® may cause permanent damage to the device. These
are stress only ratings 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. (While programming, follow the programming specifications.)

D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76160/161-5 (Vcc = 5.0V 15%, TA = 00C to +750C)
HM-76160/161-2 (V¢ = 5.0V $10%, Ta = -550C to +1250C)
Typical Measurements are at Tp = 250C, Vg = +5V

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS

IH Address/Enable ""1"” — — +40 MA VIH = VCC Max.

L Input Current  ""0" - -50.0 -250 MA ViL =0.45V

ViH Input Threshold *'1” 2.0 15 — \Y Vce = Ve Min.

ViL Voltage "o - 1.5 0.8 \Y VCC = VCC Max.
VOH Output " 2.4* 3.2* - \% I0H = -2.0mA, VCC = VCC Min.
VoL Voltage Q" — 0.35 0.50 \Y oL = +16mA, VCC = VCC Min.
IOHE OQutput Disable ""1” - — +40 uA VOH, VCC = VCC Max.
IOLE Current 0" - — -40* MA VoL =0.3V, VcC = VCC Max.
\i N Input Clamp Voltage — - -1.2 \ IIN = -18mA

10S Output Short Circuit -15* - -100* mA VQUT = 0.0V, One Output at a

Current Time for a Max. of 1 Second
Icc Power Supply Current - - 180 mA Vce = VCC Max., All Inputs
Grounded.

NOTE: Positive current defined as into device terminals.
*'Three State’’ only

A.C. ELECTRICAL CHARACTERISTICS (Operating)

HM-76160/161-5 HM-76160/161-2
5V 5% 5V ¥10%
0°C to +75°C -550C to +125°C
SYMBOL PARAMETER MIN TYP MAX MIN TYP MAX UNITS
TAA Address Access Time — 45 60 — - 80 ns
TEA Chip Enable Access Time — 35 40 - — 50 ns

A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz.

CAPACITANCE: Ta =259C (NOTE: Sampled and guaranteed — but not 100% tested.)

SYMBOL PARAMETER MAXIMUM UNITS TEST CONDITIONS
CINA, CINCE Input Capacitance 8 pF VCC =5V, VIN = 2.0V, f = 1MHz
CouT Output Capacitance 10 pF VCC =5V, VOUT = 2.0V, f = 1MHz
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SWITCHING TIME DEFINITIONS

] ]
VIH CE4 ; VIH
ADDRESSES K15V

H
1.5V 1.5V
ViL CE2, CE3 X

ViL

VOH
OUTPUTS >&sv OUTPUTS—{ Ts.
! voL ! !
—l TAaa |— : — Tea b= — Tea I
1 1 1 [}
tr, tf < 5ns

A.C. TEST LOAD

Vee

30082

PROM

OUTPUT Ox TEST POINT

60082 30pF*

* Includes jig & probe
total capacitance
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m HARRIS JAN-0512

SEMICONDUCTOR
I oraon 1 et Contonron 512 BIT, BIPOLAR PROM
MIL/M38510/20101

Features Pinout

® FIELD PROGRAMMABLE

4 WORDS/8 BITS PER WOR
e 64 WORDS/ WORD TOP VIEW — D.I.P.

. FULLY DECODED

/

e DTL/TTL COMPATIBLE ne. [ 24 vee
Nne.[2 23 J Gy

e  55ns ACCESS TIME Aold3 22 ] Bg

Aq E 4 21 j B1

A 0s 201 85

P E 19

Description 1Qe H 83

207 18[] 84

A3z[]s 17185

As[o 16[]8g

The JAN-0512 is a field programmable 64 word by 8 bit PROM. In an As E 10 15 [J By
unprogrammed memory, all “Memory Elements’” are short circuits so that G E 11 14 j N.C.

logical “"zeros”” appear at each output bit position for any address input. ic* 12 13[] Ga

""Electronic Programming’’ involves the alteration of specific “"Memory
Elements” to create logical ""ones’” in selected bit positions. This altera-
tion is irreversible and cannot be accomplished under normal operating
conditions.

*Must be left open circuit

Block Diagram

OUTPUT BUFFERS

Noat > @
Wo
ADDRESS
A2 @'_]_ WORD "'j W1l memory B2
SELECT | ¢ ELEMENTS
a3(s MATRIX & >0 B3

o) ohne
— >
e "0y |

gg 5 @g% Gg;—

NOTE: For operational condition, return pins
NG Vee 11, 13, and 23 to system ground.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range
Input Voltage Range

Specifications JAN-0512

Storage Temperature Range
Lead Temperature (Soldering 10 Seconds)
Thermal Resistance, Junction-to-Case

Output Supply Voltage
Output Sink Current

Maximum Power Dissipation, Pp
Maximum Junction Temperature, T

-0.5Vpcto 7.0 VpC

-1.5Vpcat-12mA to 5.5Vpc

-650C to +1500C
3000C

JC' Case J = 300C/w
-0.5Vpcto 7.0Vpc
+30mA

5756mWdc

1750C

RECOMMENDED OPERATING CONDITIONS

Supply Voltage

4.75 Vpc Min. to 5.25Vpc Maximum

Minimum High Level Input Voltage
Maximum Low Level Input Voltage
Normalized Fanout (Each Output)
Ambient Operating Temperature Range

2.0Vpc

0.8Vpc

6 Maximum (10mA)
-550C to +1250C

ELECTRICAL CHARACTERISTICS

The electrical characteristics are as specified in the table and apply over the full recom-
mended ambient operating temperature range, unless otherwise specified.

LIMITS
SYMBOL TEST MIN MAX UNITS TEST CONDITIONS
VCe =4.75V
VoL Low Level Output Voltage 0.45 Volts VIN =2.0V
oL = 10mA
Vce =4.75V
Vic Input Clamp Voltage -1.5 Volts IIN = -12mA
TA =25°C
VCe =5.25V
ICEX1 100 MA VOH = 2.8V
Maximum Collector Cut-Off VIN = 0.8V
Current Vce =5.25V
ICEX2 200 MA VOH = 5.25V
VIN = 0.8V
VCe =5.25V
HH1 60 HA VIN =24V;
High Level Input Current
11H2 ’ pat T 100 UA Vce =5.25V
VIN =5.25;(D
~ = VCe = 5.25V
e Low Level Input Current 0.2 1.6 mA VIN = 0.4\/;@
Vce =5.25V
Icc Supply Current 100 mA VIN =0
Propagation Delay Time
tPHL 25 140 ns
High-to-Low Level Logic Vcce = 5.0V
Propagation Delay Time CL = 30pF Min.
= 159
PLH Low-to-High Level Logic 2 140 ns R1=470 *5%

NOTES: 1. When testing one E input, apply 5.25V to the other.

2. When testing one E input, apply GND to the other.
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Switching Time Test Circuits

INPUT +5.0V
© 0
i v
5.0V O— A CC By
— A2 Bo
PULSE EE A3z B3
GENE N D.U.T.
NERATOR NOTE 2 Aq Bq
Ag Bs
PRR = MHz = 20% & "1 £, Be
B
E 7
| _ 2 Gq G2 G2

"— 10ns ——' 10ns 2

‘i' —— s e e = 3.0V £ 0.1V

f 27V 2.7v
INPUT ~————— 500ns = 30ns ———>
1.5V 1.5V
0.7V 0.7V ov
VoH
tPLH

1.5V 1.5v
tPHL
-——l -——————VoL
OQUTPUT <

- VoH

‘/;v 1.5V
. = VoL

— | tpLH — tPHL
NOTES:

1. Pins 12 and 14 shall be left open.

2. The applicable test table should be selected from the altered item drawing.

3. C1=0.5UF ¥10%; R1 =5052 15%; R2=4705) ¥5%; R3 = 1k 2 15%;
CL = 30pF including jig and probe capacitance.
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OUTPUT CURRENT (mA)

II!!I

POWER SUPPLY CURRENT (mA)

P
o

w
L

8

N
o

8

-
o

-
=]

o

(=]

75

50

Characteristic Curves

OUTPUT CHARACTERISTICS

vee =5v

/

e

0 0.1

0.2

0.3 0.4

0.5

OUTPUT VOLTAGE (VOLTS)

0.6 0.7

POWER SUPPLY CURRENT vs. TEMPERATURE

VA = VE =0V

Vce =6.26V

vce = 5.0V

v
Ve = 475V

25
TEMPERATURE (°C)

70

125
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OUTPUT CURRENT (mA)

PROPAGATION DELAY (ns)

OUTPUT CURRENT vs. TEMPERATURE

40

35

vce =5V

30

VoL = 0.4V

\

~—]

\

15

-55 1]
CASE TEMPERATURE (°C)

25 70

125

PROPAGATION DELAY vs. TEMPERATURE

oL = 10mA
CL = 30pF
75

vce =5V

]

~

50

_—

25

25
TEMPERATURE (°C)

70



JAN-0512 Programming Procedure

PROGRAMMING SPECIFICATIONS

PARAMETER VALUE

Address Input Voltage

High Logic Level Open Circuit @

Low Logic Level ~5.0V
Power Supply Voltage +5.0V +5%, ~-0%
G1 Voltage@ -5.0v
G2 Voltage ov
G2’ Voltage

For Device Type 01 Circuit A Open
Maximum Programming Voltage -7.0vV
Maximum Programming Current 100mA
Maximum Number or Attempts
to Program a Given Bit 2
Maximum Case Temperature o
During Programming 789C

N

Open collector TTL gates meet this requirement.
G1 must be connected to -5.0V prior to applying Vcc or pro-
gramming voltage.

PROGRAMMING PROCEDURES

Using the test conditions of the table, the following pro-
cedures shall be used for programming the device:

(a) Connect the device as shown in Figure 1, using the

fusing generator of Figure 1 or the alternate circuit of
Figure 2. The circuit shown in Figure 2 can be used in
more automated programming systems. This circuit

—~

FUSING RAMP
GENERATOR (3)|

+5.0v D

—o~o—{Ag Bo
—o~o—{a; B4 PROGRAMMING
3
5~o—|a, 8, CURRENT
—0~o—{A3 B3
—0~o— Ag Ba
—o~o—as B85 PROGRAMMING
o—{e, Bg VOLTAGE
o—e B
26y Gy Gp |
— 17 l
o @ =
-5.0V -
NOTES:

1. Connect -5.0V to G1 before applying VCC or programming voltage.
2. For device type 01, G2’ shall be open.
3. Generator characterisitics are defined in Programming Procedures.

FIGURE 1
PROGRAMMING CONNECTIONS
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(b)

(c)

(d

(e)

generates a current pulse which is at the proper voltage
and current levels for fast reliable programming. The
input programming pulse width shall be 750ms £50ms.
The number of attempts to program a given bit shall be
as specified in the table.

To address a particular word in the memory, set the
input switches to the binary equivalent of that word,
where a logical low level is -5.0V and a logical high
level is an open circuit. (Do not return to supply).
All output bits (Bg, B1, . . . B7)of this word are now
available for programming.

With the output current limited (as specified in the
table), apply a negative going current pulse to the pin
associated with the first bit to be changed from a log-
ical low level to a logical high level. This is most easily
accomplished by connecting the negative terminal of
a variable power supply to the proper output pin and
manually increasing the voltage to approximately 6.0V.

Skipping any bit which is to remain a logical low level,
repeat step (c) for each logical low level in the word
being addressed. Not more than one bit shall be
programmed at a time.

Set the next input address and repeat steps (c) and (d).
This procedure is repeated for each input address for
which a specific output word pattern is desired. Note
that all addresses do not have to be programmed at the
same time, nor do all output bits for a given address.
A logical low level can always be changed to a logical
high level, simply by repeating steps (b) and (c). A
logical low level, once programmed to a logical high
level, cannot be reprogrammed.

+5.0V

2N2907

+5.0V —l—l——
oV ———

,, 2N1613

200 < PW < 800ms vary

-15.0v

FIGURE 2
PROGRAMMING CIRCUIT




Generic PROM Programming

All 76xxx series devices utilize the same programming method which is one of the charac-
teristics that lends to the term ““Generic”” PROM.

Harris Generic PROMSs have the industry’s highest programming yield and exhibit an ex-
tremely high level of reliability in the field, however, this level of device quality can only
be obtained if the PROM has been properly programmed to the data sheet specifications.
Outlined below are the key points which deserve attention to assure that programming has
been optimumly performed.

® Be certain that you are following the latest revision status of programming specifications.

e |f you are utilizing a commercial programmer, be sure that the card set for Harris Generic
PROM:s is certified for the most recent revision level.

® Have the Programmer calibrated at routine intervals to assure that the electrical and
mechanical characteristics are acceptable. This would include such things as:

» Making certain that the socket which the device is placed into is clean, free of corrosion
and is mechanically sound.

» Check ribbon cable connectors for good continuity.
» Making sure that all voltage levels conform to the programming specifications.

» Assuring that all pulses are clean of distortion and exhibit the correct timing char-
acteristics.

If there is any problem in determining how to follow any of these guidelines, contact a local
Harris office for assistance.

PROGRAMMING PROCEDURE

The following is the generic programming procedure which is used for all Harris Generic
76xxx PROMs. Please note that the PD input(s) on power down devices can be considered
equivalent to chip enable input(s) during the programming procedure in that they both dis-
able the device. Also, the logic levels required to place the strobe input into the ‘“‘trans-
parent read’’ mode (essential during programming) will vary among the various device types.

The HM-76xxx PROMs are manufactured with all bits storing a logical “1"* (output high).
Any desired bit can be programmed to a logical ‘0" (output low) by following the simple
procedure shown below. One may build their own programmer to satisfy the specifications
described in the table, or use any of the commercially available programmers which meet
these specifications. This PROM can be programmed automatically or by the manual pro-
cedure shown on the next page.
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Programming Specifications

RECOMMENDED
SYmMBOL PARAMETER MINIMUM OR TYPICAL MAXIMUM UNITS
VIH Address Input 24 5.0 5.0 \
ViL Voltage (1) 0.0 0.4 0.8 \2
VPH (2) Programming/Verify 12.0 12.0 125 2
VeL (3) Voltage to VCC 4.5 4.5 55 \Y
liLp Programming Input — -300 -600 MA
Low Current at VPH
tr Programming (VCC ) 1.0 1.0 10.0 Ms
tf Voltage Rise and Fall Time 1.0 1.0 10.0 s
td Programming Delay 10 10 100 Ms
tp Programming Pulse Width (4) 90 100 110 Us
P.D.C. Programming Duty Cycle — 50 90 %
VOPE Output Voltage Enable (6) 10.5 10.5 11.0 Vv
VOPD Disable (5) 4.5 5.0 5.5 \Y
10PE Output Voltage Enable Current — — 10.0 mA
Ta Ambient Temperature - 25 75 oC

During programming the chip must be disabled for proper operation.

NOTES:

No inputs should be left open for ViH.

. VPH source must be capable of supplying one ampere.
. It is recommended that dual verification be made at VPL min and VP max.

. Disable condition will be met with output open circuited.
. VOPE supply must be capable of supplying 10mA.

If the device has latched outputs (HM-76xxR):
apply a logic 1" to the strobe input to place
the device into the ""transparent read’’ mode
which is essential during programming. The
strobe must remain in the "‘transparent read”
mode throughout the entire programming
procedure.

Address the PROM with the binary address of
the word to be programmed. Address inputs
are TTL compatible. An open circuit should
not be used to address the PROM.

Bring the CEx (PDyx) input(s) high and the CEx
(PDx) input(s) low to disable the device. The
disabling of the device during programming is
an essential step in correctly programming all
Harris PROMs. The chip enables are TTL
compatible. An open circuit should not be
used to disable the device. (Disregard this step
for devices which have no chip enable or power
down inputs.)

Disable the programming circuitry by applying
a voltage disable of VOopp to the outputs of
the PROM. Any output may be left open to
achieve the disable.

1.
2
3
4, Note step 11 in programming procedure.
5
6.

5. Raise V¢ to VpH with rise time < ty.

6. After a delay > tg, apply a pulse with ampli-

tude of VOpPE and duration of tp to the out-
put selected for programming. Note that the
PROM is manufactured with fuses intact which
generate an output high. Programming a fuse
will cause the output to be in the V[ state in
the verify mode.

Other bits in the same word may be program-
med while the V¢ input is raised to VpH by
applying output enable pulses to each output
which is to be programmed. The output enable
pulses must be separated by a minimum inter-
val of tg.

Lower VcC to 4.5 volts following a delay of tg
from the last programming enable pulse applied
to an output.

Enable the PROM for verification by applying
VL to CEx (PDx) and V|H to CEx (PDx).

10. Repeat verification (step 9) at Vg = 5.5 volts.
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11.

12.

13.

If any bit does not verify as programmed, re-
peat steps 2 through 9 until the bit has received
a total of Tmsec of programming time. Bits
which do not program within 1msec are pro-
gramming rejects. No further attempt to pro-
gram these parts should be made.

Repeat steps 1 through 11 for all other bits to
be programmed in the PROM.

Programming rejects returned to the factory
must be accompanied by data giving address,
desired data, and actual output data of the lo-

Ve
%. . <3900
< (
@ 7T
DATA-X
+5.0 sTR VCC oy W-OG:_
Ao
. DEVICE .
. BEING .
. PRO- . .
GRAMMED .
. .
. — DATA-2
CE,‘(PD @ 02
@ 220Q
CEXPD,] o, A — DATA-1
oND e
f HIGH VOLTAGE/
= CURRENT
TTL GATE
—
d
.
o
‘l’> Oox
N
SENSE GATE
— v
*TEx P | v'"
T8
ViH
*CEy (PDy) viL
—{}~—>0 — >0
VPH— — —— )
vee 0% A
VeL 0%
—_— 1,
’ — tf
I
VopE— — — — —— o
OUTPUT-1
“} 1»"’
VOPE — = = — — ——— —
OUTPUT-2 | |
.
.
.
.
e VOPE———— — e
OUTPUT-X | 1
#‘ et
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cation in which a programming failure has

occured.

Typical Programming Circuit

The circuit and timing diagrams shown in Figures

1 and 2 will establish the proper programming
conditions for the output enable pulses.
allows the use of standard TTL parts for all logic

inputs to the PROM. Note the gate which senses

the output must withstand up to 11.0 volts during
programming.

FIGURE 1

The strobe input must remain at ViH
throughout the procedure. (for latched out-
put devices only.)

Disregard for devices with no enable inputs.

FIGURE 2

*  Disregard for devices with no enable inputs.

The strobe input must remain at V|4 through-
out the procedure. (for latched output devices
only.)

This timing diagram shows device terminal con-
ditions. Each positive going data pulse at the
terminal blows the corresponding bit, resulting

‘in a low output for that bit. Therefore, a low

input at the DATA-X points of the Figure 1 cir-
cuit results in a permanent low output of a bit.

This



Programmer Evaluation

Programming equipment models identified in the accompanying list have been spot checked by
Harris Semiconductor and found to be acceptable for use in programming HARRIS PROMs. This list
is provided only as a convenience to purchasers of HARRIS PROMs to identify programmer models
potentially suitable for programming the PROMs. It is neither intended to be a representation or
warranty by Harris of the capability of all listed programmer models nor an indication of unsuitability
of other programmer models not contained in the list. PROM purchasers are advised to adhere to the
programming requirements specified in HARRIS current data sheets applicable to the PROMs to be
programmed. Responsibility for programmer performance lies solely with the equipment manu-
facturer. The programmer user is cautioned to verify operation and performance according to the
manufacturer’s instructions and specifications prior to each use, and to determine that the programm-
ing complies with the applicable HARRIS PROM data sheet. Harris accepts no responsibility for
PROMs which have been subjected to incorrect or faulty programming.

DATA /O Main Frame: All in which 909-XXXX card sets are specified.

CARD SET PRODUCTS COMMENTS
950-0099 UNI PAK HM-76XX No Additional hardware required.
909-1063-4 Rev S HM-76XX Preferred Requires specified socket adapter.
909-1063-4 Rev H HM-76XX Acceptable Requires specified socket adapter.
909-1319-3 Rev D HM-6611/6661-X Requires specified socket adapter.
909-1054-3 Rev E HMX-0512-X

PROLOG Main Frame: Model M909

MODULE PRODUCTS COMMENTS
PM 9031 HM-7602
PM 9027 HM-7610/11
HM-7620/21
PM 9029 HM-7640/41
PM 9036 HM-7642/43
PM 9039A HM-76XX Preferred Generic Module requires respective
PM 9039 HM-76XX . Acceptable socket and configurator.
PM 9055 JAN-0512
PM 9056 HM-6611

INTERNATIONAL MICROSYSTEMS INC. Main Frame: IM 1000

MODULE PRODUCTS COMMENTS

IM-1063 HM-76XX Generic Module requires specified socket adapter.

DIGITRONICS, ISRAEL LTD. Main Frame: UPP/801

MODULE PRODUCTS COMMENTS
PM 106 HM-76 XX Generic Module requires specified interface socket.
PM 130 HM-6611 Requires specified interface socket.

SUNRISE ELECTRONICS Main Frame: Smarty SM-100

MODULE PRODUCTS COMMENTS

Family Slave HM-76 XX Sockets are part of slave unit.

KONTRON ELECTRONICS Main Frame: MPP805

MODULE PRODUCTS COMMENTS

F6 HM-76XX Requires specified socket adapter.

STOLZ AG Main Frame: Maestro M2

MODULE PRODUCTS COMMENTS
HM-76XX HM-76 XX Requires specified socket adapter.
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Data Entry Formats for
Harris Custom Programming *

For Harris to custom program to a user data pattern specification, the user must supply the
data in one of the following formats:

1.

2.

Master PROM of same organization and pinout as device ordered. Two pieces re-
quired, three preferred.

Paper tape in Binary or ASCII BPNF.

* BINARY PAPER TAPE FORMAT

A minimum of six inches of leader.
A rubout (all eight locations punched).

Data words beginning with the first word (word “0”’), proceeding sequentially, end-
ing with the last word (word ““N’’), with no interruptions or extraneous characters
of any kind.

Specifiy whether a punched hole is a VOH = 1" = logic high or is a VOL = “0"" =
logic low.

A minimum trailer of six inches of tape.

* ASCII BPNF FORMAT

A minimum leader of twenty rubouts (all eight locations punched).
Any characters desired (none necessary) except “'B’’.

Data words beginning with the first word (word “0"’), proceeding sequentially, end-
ing with the last word (word “N’’).

Data words consist of:
1. The character “B’* denoting the beginning of a data word.

2. A sequence of characters, only “P"” or “N’, one character for each bit in
the word.

3. The character ““F'' denoting the finish of the data word.

No extraneous characters of any kind may appear within a data word (between any
B’ and the next “F"’).

Errors may be deleted by rubouts superimposed over the entire word including the
““B*’, and beginning the word again with a new ““B"’.

Any text of any kind (except the character “B”’) is allowed between data words
(between any “F’’ and the next ‘’B”’), including carriage return and line feed.

A minimum trailer of twenty-five rubouts.
Specify whether a P’ is a /1" = VOH = logic high or is a 0"’ = VOL = logic low.
The use of even or odd parity is optional.

* . s , .
Harris can not assume responsibility for PROMs programmed to data tapes or masters which contain errors.
The user must insure the accuracy of the data provided to Harris. Harris guarantees that the programmed
PROMs will contain the information provided if either of the following formats are followed.
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BINARY PAPER TAPE EXAMPLE

Direction
f ogwa T Punched Hole = 0"’ = VOL = Logic Low
ow
o
© ~s—— 1 Sprocket Word PROM Output Data (D
o Holes
= Channel 1 Channel 8 7 6 5 4 3 2 1
o AX---A2 A1 AO Output Og O7 Og O 04 03 02 Oq
o — Channel 8
o 0«0 0 O First o 1 0 0 0 1 0 1
[ N XON ] ® ® t=— Rubout 0-+-0 0 1 Second 1 1t 1 0 1 0 0 O
[ ] ® T*— First Word Q-0 1 0 Thid o 1 0 1 1 1 0 O
Q--0 1 1 Fourth o 1 1 1 0 1 1 0
0:-+1 0 O Fifth 1 0 0 1 0 0 O 1
~
1~---111Last’T 01 0 0 1 0 1 O

Last Word NOTES:

@ PROMs with 4 bit wide data outputs require punching only
first 4 channels on tape (Channels 1 thru 4).

@ On HARRIS PROMs Ox (Example: O1) designates a respective
output pin on the device. Oq (Output 1) is always LSB.

DEVICE OUTPUT PACKAGE PINS

EXAMPLE:

— i‘:;::k“ Package l Device Type
91011012 16 Pin CMOS HM-6611
67 8 ©911121314 20 Pin Bipolar HM-7649

— Output 8 (0g)
Output 1 (01)
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26-C

ASCII BPNF PAPER TAPE EXAMPLE

FIRST WORD SECOND WORD LAST WORD
VAN "\
RUBOUT
WBNPNNNPNPFFREEBPPPNP
T T T T T I 1T N I T O O
o900 Parity is optional. o000 0O
Y. 000000 O0O0GOOONCCGCONOIOS o0000O0C [ N I N J
) (XN X ] ° eoeeoo0o
”, o000 [ ] [ [ ] o0 o0 0 [ ] [ X N N N J
P v—— o000 © o000 o [} ) (AN N W]
Direction of O 000NDO 00000000000 O0O0O0O0O OO0 0 000 O
Tape Flow o000 © 000 o o0 o ° XN
7 00000 [N N J [ [ [ [ ] [ ] [ N N J
1 o000 [ ] o000 0O
727 %
[ I T A |
HM-6611 16 Pin Pkg. 1211109 (MOS) Truth Table
HM-7649 20 Pin Pkg. 14131211 9 Character “D*" = 1" = VOH = Logic High
Character *'V'" = 0" = VOL = Logic Low
EXAMPLE PACKAGE TYPE DEVICE OUTPUT PINS

Word PROM Outputs Data @

AX---- A2 A1 A0 Og 07 O O5 O4 03 02 04

0 ----- 0 0 0 First 0010 0 0 1 0 1
0----- 0 O 1 Second 1 1 1 0 1 0 0 O
-~
1 eeees 0 1 0 Last ’|‘ 0 1 0 0 1 0 1 0
NOTES

@ In the ASCHI BPNF format, MSB data is punched after “’‘B’. On
devices with 8 outputs, Og (Output 8) data is punched after “B".
On devices with 4 outputs, O4 (Output 4) data is punched
after "B".
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Product Index

PAGE

HM-6322 1024 x12 CMOS ROM 3-4
HM-6501 256 x 4 CMOS RAM 3-10
HM-6503 2048 x 1 CMOS RAM 3-16
HM-6504 4096 x 1 CMOS RAM 3-22
HM-6505 4096 x 1 CMOS RAM 3-30
HM-6508 1024 x 1 CMOS RAM 3-36
HM-6512 64 x 12 CMOS RAM 3-42
HM-6513 512 x 4 CMOS RAM 3-48
HM-6514 1024 x 4 CMOS RAM 3-64
HM-6515 1K x 8 CMOS RAM 3-62
HM-6516 2048 x 8 CMOS RAM 3-66
HM-6518 1024 x 1 CMOS RAM 3-70
HM-6551 256 x 4 CMOS RAM 3-76
HM-6561 256 x 4 CMOS RAM 3-82
HM-6562 256 x 4 CMOS RAM 3-88
HM5-6564 8K x8or 16K x4

CMOS RAM 3-94
HM-6611 256 x 4 CMOS PROM 3-104
HM-6641 512 x 8 CMOS PROM 3-110
HM-6661 256 x 4 CMOS PROM 3-115
HM-6716 2048 x 8 CMOS UV EPROM 3-121
HM-6758 1K x 8 CMOS UV EPROM 3-122

ABSOLUTE MAXIMUM RATINGS

As with all semiconductors, stresses listed under “Absolute Maximum Ratings” may
be applied to devices (one at a time) without resulting in permanent damage. This
is a stress rating only. Ex,. sure to absolute maximum rating conditions for extend-
ed periods may affect device reliability. The conditions listed under ”E/ectcical
Characteristics” are the only conditions recommended for satisfactory operation.



Symbols and Abbreviations

This data book utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard
for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory

data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read and use.

ELECTRICAL PARAMETER ABBREVIATIONS

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

V  (Voltage)

| (Current)

P (Power)

C  (Capacitance)

The second letter specifies input (1) or output (O), and the
third letter indicates the high (H), low (L) or off (Z) state
of the pin during measurements. Examples:

VIL — Input Low Voltage
10Z — Output Leakage Current

TIMING PARAMETER ABBREVIATIONS

All timing abbreviations use upper case characters with no
subscripts. The initial character is always T and is followed
by four descriptors. These characters specify two signal
points arranged in a "'from-to” sequence that define a
timing interval. The two descriptors for each signal point
specify the signal name and the signal transitions. Thus
the format is:

TX XX X

Signal name from which interval is defined J l

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

Signal Definitions:

A = Address
D = Data In
Q = Data Out

W = Write Enable
E = Chip Enable

S = Chip Select

G = Output Enable

Transition Definitions:

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

EXAMPLE:

CHIP  _
ENABLE E

|—— TWLEH
WRITE

ENABLE th__m

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

TIMING LIMITS

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

WAVEFORMS
WAVEFORM INPUT OUTPUT
SYMBOL
MUST BE WILL BE
P VALID VALID
CHANGE WILL CHANGE
FROMHTO L FROMHTOL
CHANGE WILL CHANGE
FROMLTOH FROM L TOH
BER  mivorance OIS,
PERMITTED
HIGH
> IMPEDANCE




HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

@

HM-6322

CMOS ROM

1024 Word x 12 Bit

Features Pinout
TOP VIEW—DIP
® HM-6100 COMPATIBLE
——
® LOW POWER STANDBY 500uW xs 1 18 0vce
® HIGH SPEED [Am}] 176
® STATIC OPERATION c]s 16 Jbx11
® 18PIN PACKAGE FOR HIGH DENSITY pxo[]4 15[Jpx10
® ON CHIP ADDRESS REGISTER px1[]s5 14[JDx9
ox2[]e 13[Joxs
px3[]7 12[Jox7
. L. px4[]8 11[Jox6
Description - H
GND[]9 10[Joxs
The HM-6322 is a high speed, low power, silicon gate CMOS Static ROM, PIN NAMES
organized 1024 words by 12 bits, with multiplexed data and address lines. DX - Address Input G - Output Enable
The XS output pin is a mask programmable, external select line used to B e e
activate an external device, usually RAM. Signal polarities and functions N
are specified for direct compatibility with the HM-6100. lo-q’c sy”'bol
?Vcc
» =r
Operation — DX2
—DX3
G D X4
Address and data out are multiplexed on the 12 DX lines (DX0 - DX11). T—0 :g))gg
The address is latched into the on chip register by the falling edge of E. —Q :BQZ3
Data out becomes valid when E, G and G are all in the enabled state. The :g))((?o
XS pin becomes valid a propagation delay after an appropriate address is :%‘"
presented to the address register. T
= GND
Functional Diagram
N T ]
x| ! ¥
of 1 5
12 BIT A2-A8) |E
(DX0-DX11)—»] ADDRESS ¢ ¢ ;isn’;ﬁ N
REGISTER Bl L
E 1 T
| f
L =
L
E PROGRAMMABLE
DX1,DXi CHIP ENABLE
_ Tl pxopXo ,
G 0" ENABLES OUTPUT
G I >°| >° | (0BC,0BC)"
on,ﬁ_f_o,vccj .
DX1,5X3,vee
DX2,DX2,vcCH PROGRAMMABLE
DX35X3 Voo INVERTERS
DX4,DX4,vCC (XS,XS) X
DX5,5%5,vCC S
PROGRAMMABLE *0BC = OUTPUT
RAM SELECT BUFFER CONTROL

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-4




Specifications HM-6322-2/-9

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC - GND) -0.3V to +8.0V
Applied Input or Output Voltage GND -0.3 to VCC +0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial -9 -400C to +850C
Military -2 -550C to +1250C

ELECTRICAL CHARACTERISTICS vcC=5.0V £10%

SYMBOL PARAMETER l MIN ] TYP l MAX | UNITS l TEST CONDITIONS
VIH Logical ““1"" Input Voltage 3.0 \
VIL Logical 0" Input Voltage 1.1 \%
e Input Leakage -1.0 +1.0 MA ov<vin<vce
VOH Logical 1" Output Voltage 3.5 \ I0UT = -2.0mA
D.C. VOL Logical “’0’" Output Voltage 0.4 \% 10UT = 2.0mA
10 Output Leakage -1.0 1.0 UA ov<vo<Lvce
ICCSB Standby Supply Current 100 MHA VI=0or VCC
ICCOP Operating Current @ 3 5 mA f=1MHz,10=0
Cl Input Capacitance @ 5.0 7.0 pF VI=VCCorGND
clo 1/0 Capacitance (2) 6.0 100 pF
See Switching Waveforms page 6.
INDUSTRIAL MILITARY
SYMBOL PARAMETER MIN MAX MIN MAX UNITS TEST CONDITIONS @
TELQV Access Time from E 350 400 ns VCC =5%10%
TGHQV Output Enable Time 160 180 ns
AC TGLQZ Output Disable Time 160 180 ns
o TEHEL Strobe Pos. Pulse Width 80 90 ns
TELEL Cycle Time 430 490 ns
TAVEL Address Set-Up Time 40 50 ns
TELAX Address Hold Time 40 50 ns
TELXSV Propagation to XS 110 125 ns

NOTES:
@ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 3mA/MHz,
@ Capacitance sampled and guaranteed - not 100% tested.

A.C. test conditions: Inputs- TRise = TFall = 20ns; Outputs - CLoad = 50pF. All timing measurements

at 1.5V reference level.

©
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Specifications HM-6322C-9

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC - GND) -0.3V to +8.0V
Applied Input or Output Voltage GND -0.3 to VCC +0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range -400C to +850C
ELECTRICAL CHARACTERISTICS vcC=5.0VX10%
SYMBOL PARAMETER MIN TYP [ MAX l UNITS | TEST CONDITIONS
VIH Logical “1" Input Voltage 3.0 \%
ViL Logical ““0” Input Voltage 08 \%
e Input Leakage -10 +10 MA OVS_VINSVCC
D.C VOH Logical 1" Output Voltage 35 \Y 10UT = -1.0mA
VOL Logical “0’"" Output Voltage 04 \% IOUT = 1.0mA
10 Output Leakage -10 10 MA ov<vo<vce
ICCSB Standby Supply Current 500 MA Vi=0or VCC
ICCOP Operating Current @ 3 5 mA f=1MHz,10=0
Cl Input Capacitance @ 5.0 7.0 pF VI =VCC or GND
clo 1/0 Capacitance (2) 6.0 100 pF
See Switching Waveforms page 6.
INDUSTRIAL
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS @
TELQV Access Time from E 500 ns VCC=5%10%
TGHQV Output Enable Time 250 ns
AC TGLQZ Output Disable Time 250 ns
e TEHEL Strobe Pos. Pulse Width 250 ns
TELEL Cycle Time 750 ns
TAVEL Address Set-Up Time 75 ns
TELAX Address Hold Time 100 ns
TELXSV Propagation to XS 200 ns

NOTES:

@ Operating Supply Current (ICCOP) is proportional to operating frequency, example typical ICCOP = 3mA/MHz,

% Capacitance sampled and guaranteed - not 100% tested.

A.C. test conditions: Inputs - TRise = TFall = 20ns; Outputs - CLoad = 50pF. All timing measurements

at 1.5V reference level.




Custom ROM Programming

HM-6322 programming information is generated from
the PAL Il Symbolic Assembler, (in conjunction with the
DEC PDP/8 Type System) as a ‘‘second pass’’ binary tape.
A separate tape is required for each 1024 word ROM pat-
tern. A header is added to the front of each tape giving
customer 1D, chip select and XS programming information.
The header consists of 16 ASCII characters generated from
a standard teletype. Channel 8 is always punched. The
header begins with a rubout followed by 6 alphanumeric

CHANNELS CHARACTER
—t—
87654 321
/'\-—\-*\——/o\/j
o
[o]
COLUMN =1/ @@ e ® 0 ® ® ® RUBOUT
2| e e ®o0 H
3lee o o ee|s
4l @ @ oe D
5| ®® ® 0 [ ] J
6| ee oe o|5
71 @ [ N ] o ® 0|3
gl @@ [ ) oce T
9l e ® [ ] oe T
10| e @ oee F
11| @ © Oee F
12|00 oee |F
13{00 oee |F
14| @@ coee Vv
15| @@ cee |v
16| 0@ eoe L
17| @ © ®@O0e L
18| o o0 @ ® O @ ® | RUBOUT
o]
o
I’ ° LEADER
[ ) o
o o
o o e |[SseTLocATION
o TO (0200)g
eee O SET LOCATION
1) TO (6000)g
AAA 0BBB| TYPICAL OCTAL
w NUMBER AB CD
m CHECK SUM
XX XO0XXX
° o TRAILER
° o
° <)
L\-\/\o—” SPROCKET HOLES

— e e

characters identifying the customer and the pattern number.
Next are 2 characters designating true or false for inputs
DX0 and DX 1 to chips select gate A (see Functional Diagram)
and 6 characters designating true, false or don’t care for
inputs DX0, DX1, DX2, DX3, DX4 and DX5 to the RAM
select gate B (see Functional Diagram). Nextis one character
(H or L), designating OBC as active high or active low (col-
umn 16). Column 17 is for designating XS as active high or
active low (H or L). The header ends with a rubout.

COMMENTS

SPROCKET HOLES
BEGIN HEADER

3 CHARACTER CUSTOMER ID
(A-Z, 0-9) ARE ALLOWABLE

3 CHARACTER CUSTOMER PATTERN ID
(A-Z, 0-9) ARE ALLOWABLE

DX0 CHIP SELECT PROGRAMMING

DX1 T=TRUE, F = FALSE

DX0

DX1

xy EXTERNAL SELECT (XS)

Ox3  GATEPROGRAMMING

oxs T =TRUE F=FALSE,V - DON'T CARE

DX5

0BC }*ACTIVE Level H=ACTIVE HIGH
XS L = ACTIVE LOW

END OF HEADER

PAL |1l symbolic assembler ‘‘second pass” output is of this form.
Channel 8 only punches indicate a leader or trailer. An address is
designated by a punch in Channel 7. 12 bits of data are represented
by two adjacent volumns. DXO0-DX5 are represented by channels
(6-1) in the first column. DX6-DX11 are represented by channels
(6-1) in the second column.

The set to location (0200)g is an automatic output of the PAL 11|
Symbolic Assembler and can be disregarded. Set to location (6000)g
is an example of user defined ROM data location and is most
commonly used.

*See Functional Diagram



Custom ROM Programming (Continued)

HEADER BLOCK:

The header block defines the customer and pattern identi-
fication code and the ROM control function programming
information (columns 2-7). The control functions are chip
select programming, external select (XS) active area and
polarity, ROM output buffer control (OBC). The chip sel-
ect programming information provided in column 8 and 9
of the header block addresses the ROM, which responds in
1K blocks (e.g. 0000-1024 19 - 0000-1777g).

The external select (XS) active area is defined in columns
10-15, it can be an area as small as 64 words or as wide as
4096 in 64 word blocks. The polarity of XS in the active
state is defined in column 17 (H for active high and L
for active low).

Column 16 is used to specify the state of OBC (output
buffer control line), H for high, L for low. The output
buffer control line in conjunction with the programmable
chip select gate determines when the output buffers are
enabled. Typically, the output buffers would be disabled
when XS is in the active state and XS deactivated when the
output buffers are enabled. In this instance OBC would be
programmed low by specifying an L in column 17 of the
header.

PROGRAMMABLE GATE DEFINITIONS:

Gate A is the programmable chip select bit programmed to
define the 1K address block out of a 4K field that the ROM
responds to. The possibilities are (0000-1777g); (2000-
3777g); (4000-5777g); (6000-7777g).

Gate B is used to program the address window for which
external select is active. This window can be as wide as

4096 words or as narrow as 64 words and positioned any
where in the 4K field.

Gate C is a programmable inverter used to determine the
polarity of XS in the active window.

Gate D is a programmable inverter used in combination
with Gates A and B to control the output buffer enable line.
Gate D is normally programmed as an inverter. This serves
to disable Gate A and the ROM output buffers anytime that
XS is active.

In special case applications, there may be a need to have
some of the area assigned to ROM also assigned to RAM,
or it may be desired to have XS in the active state while
the ROM outputs are enabled. An example of this would
be a system designed to have the lower 1K block of memory
(0000-1777 octal) allocated to ROM. However, it may be
necessary to have a small amount of read-write memory
for temporary storage. In this case the ROM control logic
would be programmed to enable the output buffers for
this 1K block except for the area that was assigned to RAM.
In this example OBC (column 16) would be specified low
which would disable the output buffers when XS is active.
The chip select gate (A) would be programmed to respond
to addresses having DX0, DX1 low and XS decode gate (B)
programmed to respond to the addresses dedicated to RAM.

MATRIX PATTERN CODE:

The pattern code is a standard DEC PDP/8 binary code tape.
It is made up of a leader (channel 8 punch), a starting add-
ress, 1024 words of binary data, check sum and a trailer
(channel 8 punch).

Switching Waveforms

TELEL

TEHEL TELQV

/ N——

DATA OUT ANERLss

TGHQV

d N~
TGLQV

G * has the same timing as G and is inverted



HM-6100
MICRO-
PROCESSOR

LXMAR
MEMSEL
XTC

A Typical Microprocessor System

DX (0-11)
(0 - 255)
'_ +VT W J) +v j) +V j)
Xs  vece A3 vce A3 vce A3 vce
E G — A2 Aa — A2 A4 A2 A4
DX11}—¢ — A1 Wh— A1 Wi A1 Wj—
——4DX0 DX10|— — Ao ET — A0 ET»—: b A0 H
p——aDX1 DX9 4 | AS DQ: 3 —{ A5 pa3 s P~ A5 pas :
—1DX2 DX8—4 — A6 DQ2 A6 DQ2 s A6 DQ2 70
——4DX3 DX714 — A7 DaQ1 ; — A7 DaQ1 7 A7 DaQ1 T
—oxs oxef— | [——GND DQO GND  DQO GND DQO
oo oxs|— _l—-E §2 |- _(—E 52} _(l:i 52
HM-6322 HM-6561 HM-6561 HM-6561
1024 x 12 256 x 4 256 x 4 256 x 4
ROM RAM RAM RAM
ADDRESS SPACE K .
—

{3072 - 4085) 19

ADDRESS SPACE (0000 - 0255) 19
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NOT RECOMMENDED FOR NEW DESIGNS — SEE HM-6551

HM-6501

256 x 4 CMOS RAM

Features Pinout
TOP VIEW
® LOWSTANDBY POWER 50 uwW MAX
® LOW OPERATING POWER 20mW/MHz MAX
® FAST ACCESS TIME 220nsec MAX
e DATA RETENTION VOLTAGE 2.0 VOLTS MIN
e TTL COMPATIBLE IN/OUT
e HIGH OUTPUT DRIVE - 1 TTL LOAD
e HIGH NOISE IMMUNITY
e ON CHIP ADDRESS REGISTERS
e THREE STATE OUTPUTS
e EASY MICROPROCESSOR INTERFACING
® LATCHED OUTPUTS
e MILITARY AND INDUSTRIAL TEMPERATURE RANGES A - ADDRESS INPUT S - CHIP SELECT
E -CHIP ENABLE D- DATA INPUT
ey W -WRITE ENABLE Q- DATA OUTPUT
Description G -OUTPUT ENABLE
The HMT§501 is a 266 by 4 static CMOS R'AM' fabr'lcated using self- lagic Symha/
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation. i V‘|3<3 I
On chip latches are provided for address and data outputs allowing ef- A0 — oo
ficient interfacing with microprocessor systems. The data output buffers :; - :g?
can be forced to a high impedance state for use in expanded memory A3 — b— a1
arrays. A4 —df — D2
A5 — — Q2
. . L . A6 — — 03
The HM-6501 is a fully static RAM and may be maintained in any state A7 — L a2
for an indefinite period of time. Data retention supply voltage and supply T T
current are guaranteed over temperature. S onp
Functional Diagram
A0 O——— A
ATO——— | AtcHED 5 GATED 32 %32
A50—————— ADDRESS ROW % MATRIX
A6O—————— REGISTER |5 DECODER
A7 O———] 75
L G
t I 2237
D0.O- I L5 —I—_[?——ooo
A
e l GatTeD [ D) ATA a
COLUMN
D10 - DECODER L2 oureur |2 3———001
A AND DATA o| LATCHES (o A
INPUT/OUTPU
D2 O > I ' D T‘-——»—_[?——o a2z
A I . A
o2 g L w
A

DA
A A
w _ &—L] LATCHED
ADDRESS
REGISTER
EO- <:{> ’

!

so_—‘l\f A2 A3 A8

ALL LINES POSITIVE LOGIC — ACTIVE HIGH

THREE STATE BUFFERS:
A HIGH — OUTPUT ACTIVE

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

ADDRESS LATCHES:
LATCH ON RISING EDGE OF L

GATED DECODERS:
GATE ON RISING EDGE OF G

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-10




Specifications HM-6501B-2/HM-6501B-9

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

to (VCC +0.3V)
Operating Temperature

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250C @
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
1ccopP Operating Supply Current @ 4 1.5 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI=VCCor GND

D.C. VCCDR Data Retention Supply Voltage 2.0 1.4 \% ’

1 Input Leakage Current -1.0 +1.0 0.0 UA GND L Vi £ vee
10z Output Leakage Current -1.0 +1.0 0.0 MHA GND £ VO L vCC
ViL Input Low Voltage -0.3 0.8 2.0 \Y
VIH Input High Voltage VCC -2.0| VvCC +0.3 2.0 \%

VoL Output Low Voltage 0.4 0.2 \% IOL = 1.6mA
VOH Output High Voltage 2.4 45 \% IOH =-0.4mA

cl Input Capacitance @ 6 4 pF | VI=VCCorGND

f=1MHz

Cco Output Capacitance @ 10 6 pF VO =VCC or GND

f=1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAVQV | Address Access Time 220 110 ns @
TSHQX Chip Select Output Enable Time 20 130 50 ns @
TGLAX Output Enable Output Enable Time 20 130 50 ns @
TSLQz Chip Select Output Disable Time 130 50 ns @
TGHQZ Output Enable Output Disable Time 130 50 ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Puise Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @

AcC. TELAX | Address Hold Time 40 20 ns O)
TDVWH | Data Setup Time 100 50 ns @
TWHDX | Data Hold Time 0 -10 ns @
TWLSL Chip Select Write Pulse Setup Time 120 60 ns @
TWLEH | Chip Enable Write Pulse Setup Time 120 60 ns @
TSHWH Chip Select Write Pulse Hold Time 120 60 ns @
TELWH Chip Enable Write Pulse Hold Time 120 60 ns @
TWLWH Write Enable Pulse Width 120 60 ns @
TELEL Read or Write Cycle Time 320 170 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

SN
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Specifications HM-6501-2/HM-6501-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - Gnd) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Applied Input or Output Voltage (Gnd -0.3V) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -650C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TeEmP. = 250c D
RANGE VCC =5.0vV
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCcCOP Operating Supply Current@ 4 15 mA f=1MHz, 10 =0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 . \%
" Input Leakage Current -1.0 +1.0 0.0 MA GND < VI £ vee
D.C. 102 Output Leakage Current -1.0 +1.0 0.0 MA GND L VO L vee
ViL Input Low Voltage -0.3 0.8 2.0 \Y
VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \%
voL Output Low Voltage 0.4 0.2 \% IOL = 1.6mA
VOH Output High Voltage 24 4.5 \% IOH =-0.4mA
Cl Input Capacitance@ 6 4 pF V1 =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF VO = VCC or GND
L 1 1 e
—_ e e
TELQV Chip Enable Access Time 300 160 ns @
TAVQV Address Access Time 300 150 ns @
TSHQX Chip Select Output Enable Time 20 150 60 ns @
TGLQX Output Enable Output Enable Time 20 150 60 ns @
TSLQzZ Chip Select Output Disable Time 150 60 ns @
TGHQZ Output Enable Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @
AC. TELAX | Address Hold Time 50 30 ns ®
TDVWH | Data Setup Time 150 100 ns @
TWHDX | Data Hold Time 0 -10 ns @
TWLSL Chip Select Write Pulse Setup Time 180 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 180 120 ns @
TSHWH Chip Select Write Pulse Hold Time 180 120 ns @
TELWH Chip Enable Write Pulse Hold Time 180 120 ns @
TWLWH Write Enable Pulse Width 180 120 ns @
TELEL Read or Write Cycle Time 400 210 ns @
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

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

1
2
3. Capacitance sampled and guaranteed — not 100% tested.
4

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

measurements at 1.5V reference level.
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Specifications HM-6501-5

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

to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to 750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP, = 250C @
RANGE vce =5.0vV TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 15 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,10=0
VI = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 v
1" Input Leakage Current -1.0 +1.0 0.0 MA GND L vI L vee
10z Output Leakage Current -1.0 +1.0 0.0 MA GND L VO L vee
D.C VIL Input Low Voltage -0.3 0.8 2.0 \
e VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \%
VoL Output Low Voltage 0.4 0.2 \% I0L = 1.6mA
VOH Output High Voltage 24 45 \ IOH =-0.2mA
ci input Capacitance @ 6 4 pF | VI=VCCorGND
f=1MHz
co Output Capacitance @ 10 6 pF | vO=vcecorGND
= 1MHz
TELQV Chip Enable Access Time 350 200 ns @
TAVQV [ Address Access Time 360 200 ns @
TSHQX Chip Select Output Enable Time 20 180 80 ns @
TGLQOX Output Enable Output Enable Time 20 180 80 ns @
TSLQz Chip Select Output Disable Time 180 80 ns @
TGHQZ | Output Enable Qutput Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
A.C TAVEL Address Setup Time 10 0 ns @
o TELAX Address Hold Time 70 40 ns @
TDVWH | Data Setup Time 170 120 ns ®
TWHDX | Data Hold Time 0 -10 ns @
TWLSL Chip Select Write Pulse Setup Time 210 150 ns O)
TWLEH Chip Enable Write Pulse Setup Time 210 150 ns @
TSHWH Chip Select Write Pulse Hold Time 210 150 - ns @
TELWH Chip Enable Write Pulse Hold Time 210 150 ns @
TWLWH Write Enable Pulse Width 210 150 ns @
TELEL Read or Write Cycle Time 500 290 ns @

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

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Read Cycle

TAVEL —a=d

p—— TELQV-

[=—— Tavav

HIGH Z

TeLaX
g A

VALID QUTPUT Hhz

Emno: -
g

T

TSHOX — TSLAZ  fee——
s
e } 1 ! | !
REFERENCE T T T T T T T
A ° 2 4
TRUTH TABLE
TIME INPUTS OuUTPUT
REFERENCEJE S G W A D Q FUNCTION
-1 H L H X|X X z MEMORY DISABLED
o L HHIV X z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L HL HIX X X OUTPUT ENABLED
2 L HL HIX X \% OUTPUT VALID
3 A H L H{X X \% OUTPUT LATCHED,
4 H L H X[X X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 T L H H|V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The read cycle is initiated by the falling edge of E. This
signal latches the input address word into on chip registers
providing that minimum address setup and hold times are
met. After the required hold time, the address inputs may
change state without affecting device operation. For the
output to be read, G and E must be low; W and S must be
high. The output data will be valid at accesss time (TELQV)
or at one output enable time (TSHQX or TGLQX), which-
ever is the latter occuring signal.

S and G are complementary signals which simplify the ex-
ternal logic required for decoding in expanded memory

arrays. Either or both of these signals may be used to dis-
able the outputs when or-tying several memories in an
array.

The HM-6501 has output data latches that are controlled
by E. WhenE goes high the outputs are latched to contain
the present data. The output buffers can be forced to a high
impedance state by either G or S but the latches will only
unlatch on the falling edge of E.

Write Cycle

TAVEL: faTELA.
A

KRRRRRRRRRIEKEEL

SRR

TELEL

hN—
WL
_ ™U
[ AN N
DATA IN
TOVWH TWHDX
EANNNNN\N\\V/% 7’ 4 NN\\\\\Vy//d s/
TWLSL
LT e 70 %0 %0 %0 %0 % %% %% SRR R IRIR IR IRRIRIRRY
o | | b | 4
] 1 T | I | 1
-1 0 1 2 3 4 5



TRUTH TABLE

TIME INPUTS OUTPUT
REFERENCE|E S G W|[A D Q FUNCTION

-1 H L X X|X X SEE MEMORY DISABLED
o] X X X )VvoX NOTE |CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H XX X WRITE PERIOD BEGINS
2 L HXAIXV DATA IN IS WRITTEN
3 A X X H[X X WRITE IS COMPLETED
4 H L X XX X PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X X X({voX CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTE: IF G IS HIGH, THE OUTPUT WILL BE HIGH IMPEDANCE.

IF G IS LOW, THE INPUT DATA WILL PROPAGATE TO THE OUTPUT.

As in the read mode, the write cycle is initiated by the fall-
ing edge of E which latches the addresses. The write por-
tion of the cycle is defined as E and W being low simulta-
neously with S high. If the inputs and outputs are tied to-
gether, G must be high. The write portion of the cycle is
terminated on the first rising edge of E, W, or the falling
edge of S. Data setup ‘and hold times must be referenced
to the terminating signal. |f 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 or to the falling edge of S, whichever occurs
first.

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 (TSHQX or TGLQX)
a combination read-write cycle is executed. Data may be
modified an indefinite number of times during any write
cycle (TELEH).

The data inputs and data outputs may be tied together for
use with a common 1/0 bus structure if the system control
line G (G NOT) is NAND-ed with W to produce the device
G signal. This will force the output buffers to a high im-
pedance state during write operations so input data can be
applied to the bus. A minimum delay of one output dis-
able time must be allowed before applying input data to the
bus. This will insure that the output buffers are not active.

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 foliowing rules insure data retention:

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

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce DATA RETENTION MODE

vce 2 2.0v

vecC £0.3v

4
|- TEHEL
/ \\




HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-6503

2048 x 1 CMOS RAM

Features

LOW POWER STANDBY

LOW POWER OPERATION

EXTREMELY LOW SPEED POWER PRODUCT
DATA RETENTION

TTL COMPATIBILITY INPUT/OUTPUT
THREE STATE OUTPUT

FAST ACCESS TIME

INDUSTRIAL OR COMMERCIAL TEMPERATURE RANGE
18 PIN PACKAGE FOR HIGH DENSITY

ON CHIP ADDRESS REGISTER

PINOUT ALLOWS UPGRADE TO 6504

250UW MAX.
35mW/MHz MAX.

@ 2.0V MIN.

300nsec MAX.

Description

The HM-6503 is a 2048 x 1 static CMOS RAM fabricated using self align-
ed 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 out-
put can be forced to a high impedance for use in expanded memory arrays.

The HM-6503 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.

The HM-6503 is supplied in two versions, the HM-6503H and the HM-
6503L. The H or L is used to designate the logic level to be connected to
the Y input. If a HM-6503H is procured the user must connect the Y in-
put to VCC in the system. If a HM-6503L is used the Y input must be
connected to system ground.

Pinout
TOP VIEW
ao{1® " 18vee
a2 17[]A6
A2(]s 16[]A7
As[]a 15[]As
a4f]s 14y
As[]6 13[]A9
af]7 12[]A10
W(]s 11[]o
GND[9 10[JE

Logic Symbol

E vcc W

A-Address Input

|GND
W-Write Enable —

E~Chip Enable

D-—Data Input
Q=—Data Output
Y —Hard Wired Input

Functional Diagram

A8 O—1 A

A7O )

A6 O———— LATCHED € GATED 64 x 32
ADDRESS ROW MATRIX

A0 O— - 64

A0 REGISTER | A DECODER

A2 0——— &

)2

G GATED COLUMN
DECODER
AND DATA I/0

/fr' /s

A A
LATCHED

REGISTER

L1SL]

A3 A4 A5 A10 A9

ALL LINES ACTIVE HIGH — POSITIVE LOGIC

THREE STATE BUFFERS:
A HIGH——OUTPUT ACTIVE

CONTROL AND DATA LATCHES:
LLOW—Q=

L
Q LATCHES ON RISING EDGE OF L
ADDRESS LATCHES:
LATCH ON RISING EDGE OF L
GATED DECODERS:
GATE ON RISING EDGE OF G

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6503-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
I
Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) ‘ Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V)
i re
Storage Temperature -650C to +1500C Operating Temperatu
Industrial (-9) -400C to +85°C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 250¢ D
OPERATING VvCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 50 1.0 HA 10=0
. VI =VCCor GND
iccop Operating Supply Current @ 7 5 mA (“= :'&/gé ;?G:NOD
. VCC=2.0,10=0
ICCDR Data Retention Supply Current 25 0.1 HA VI = VCC or GND
VCCDR Data Retention Supply Voltage| 2.0 14 A
" Input Leakage Current -1.0 | +10 0.0 uA | oNDSviILvce
D'C_ 10z Output Leakage Current -1.0 +1.0 0.0 HA GNDLVvOLvCC
VIL Input Low Voltage -0.3 08 20 v
i vCcC vcc
VIH Input High Voltage 250 +0.3 2.0 \
VoL Output Low Voltage 0.4 0.25 v 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
ct Input Capacitance@® 8.0 5.0 pF | f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO=VCC or GND
TELQV | Chip Enable Access Time 300 170 ns @
TAVQV | Address Access Time 320 170 ns @
TELQX | Chip Enable Output Enable 20 100 40 ns 0]
Time
TEHQZ Chip Enable Output Disable 100 40 ns @
Time
TELEH Chip Enable Pulse Negative 300 170 ns @
Width
TEHEL Chip Enable Pulse Positive 120 70 ns @
Width
TAVEL | Address Setup Time 20 0 ns @
TELAX Address Hold Time 50 20 ns @
AC TWLWH | Write Enable Pulse Width 80 40 ns @
. TWLEH | Write Enable Puise Setup Time | 200 130 ns @
TWLEL Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read Mode 0 -10 ns @
Setup Time
TELWH Early Write Pulse Hold Time 80 40 ns @
TOVWL Data Setup Time 0 -10 ns @
TDVEL Early Write Data Setup Time 0 -10 ns @
TWLDX | Data Hold Time 80 40 ns @
TELDX Early Write Data Hold Time 80 40 ns @
TavwL Data Valid to Write Time 0 0 ns @
TELEL | Read or Write Cycle Time 420 240 ns @
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

1

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5SmA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Specifications HM-6503-5

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

Supply Voltage — (VCC - GND) -0.3V to +8.0V Operating Supply Voltage
. mmercial 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Co a
to (GND +0.3V) Operating Temperature
i [o] +750:
Storage Temperature -650C to +1500C Commercial 00C to +750C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 250cD
OPERATING VCC = 5.0V
RANGE TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
. 10=0
ICCSB Standby Supply Current 500 50 MA VI =VCCor GND
f=1MHz,10=0
ICCOP Operating Supply Current ® 7 5 mA V1 =VCC or GND
ICCDR Data Retention Supply Curr 500 10 MA VCC=20,10=0
VI =VCCor GND
VCCDR | Data Retention Supply Volt. 2.0 1.4 \
" Input Leakage Current -10.0 +10.0 $0.5 MHA G6ND <vI<vce
102 Output Leakage Current -10.0 | +10.0 105 HA GNDLVO<VvCC
VIL Input Low Voltage -0.3 0.8 20 \%
D c VIH Input High Voltage vce vce 20 \2
e -2.0 +0.3
voL Output Low Voltage 04 0.25 v 10 = 1.6mA
VOH Output High Voitage 24 4.0 \% 10 = -0.4mA
(o] Input Capacitance @ 8.0 5.0 pF f=1MHz

co Output Capacitance @ 100 6.0 oF | f=1MHz
VO=VCC or GND

VI =VCCor GND

TELQV | Chip Enable Access Time 350 200 ns @
TAVQV Address Access Time 370 200 ns @
TELQX Chip Enable Output Enable 20 100 50 ns @
Time
TEHQZ Chip Enable Output Disable 100 50 ns @
Time
TELEH Chip Enable Pulse Negative 350 200 ns @
Width
TEHEL | Chip Enable Pulse Positive 150 100 ns @
Width
TAVEL | Address Setup Time 20 0 ns @
TELAX | Address Hold Time 50 20 ns (O]
TWLWH | Write Enable Pulse Width 100 60 ns @
AC TWLEH | Write Enable Pulse Setup Time 250 100 ns @
TWLEL | Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read 0 -10 ns @
Setup Time
TELWH | Early Write Pulse Hold Time 100 60 ns @
TDVWL | Data Setup Time 30 0 ns @
TOVEL | Early Write Data Setup Time 30 0 ns @
TWLDX | Data Hold Time 100 60 ns @
TELDX Early Write Data Hold Time 100 80 ns @
TQVWL | Data Valid to Write Time 0 4] ns @
TELEL | Read or Write Cycle Time 500 300 ns @

NOTES:

rPwn o

measurements at 1.5V reference level.
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All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

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




Read Cycle

|=——TELQV
TELOX TEHQZ f——
HIGH-Z HIGH-2Z
Q VALID DATA OUTPUT
w HIGH
i } ! { i
REFERENCE T T I 1 |
-1 0 1 H 3 5
TRUTH TABLE
TIME _ INPUTS  |OUTPUT| FUNCTION
REFERENCE W oA Q
-1 H x| X z MEMORY DISABLED
0 N H |V z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H | X X OUTPUT ENABLED
2 L H | X v OUTPUT VALID
3 S H | X v READ ACCOMPLISHED
) H X | x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N 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 requir-
ed hold time, the addresses may change state without
affecting device operation. During time (T = 1) the output

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

Early Write Cycle

AT IS
Ppleteleteletesy 320%0%%6%0%4% 0 0% % Yo e te% %20 e %0 % Yot e e et te et e o o a0 NEXTADD
TELEL:
TEHEL EH }=—TEHEL—

E + N

*TELWij —] TWLEL f=—r
W g, NN

TOVEL f=—o

0000070 G L0S0I00 000 07050020 00 0 000 I OO IO O
P le2e2e%2e%, 0020262620267 % % %% %% % % 2 %02 % %0 20 %0 Yo 202020 Y0 %0 e te to e e %4

a__HIGH-Z

TIME
REFERENCE

g S

TRUTH TABLE

TIME _INPUTS OouUTPUT FUNCTION
REFERENCE| E W A D Q
-1 H X X X r4 MEMORY DISABLED
0 N L v v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L X X X r4 WRITE IN PROGRESS INTERNALLY
2 S X X X 4 WRITE COMPLETED
3 H X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
4 ~ L vV v z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The early write cycle is the only cycle where the output is
guaranteed not to become active. On the falling edge of
E (T = 0), the addresses, the write signal, and the data
input are latched in on chip registers. The logic value of W
at the time E falls determines the state of the output buffer
for that cycle. Since W is low in the early write cycle 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 Egoing low; there-
fore 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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Read Modify Write Cycle

92020°0:0:0:0°0°0°0" ST TLITTTTIR
P %0%%%°% 0 2020 20200 00 202626 26 262620 26202020 20 20 20 Yo 20 20 20 %0 20 De e 2 Yo 20 e %S

ml

TLLR

N V v,
w 7, NN WA 74
TavwL
TOVWL f=—TWLDX
00207070 ° 00 0 0"
0 DATA VALID D000 2020222658
——TELQV —]
TELQX TEHQZ—
a High-2 VALID DATA OUTPUT
TIME ’ f ’ i i *
REFERENCE I | [ |

3

TRUTH TABLE

TIME

INPUTS
REFERENCE w

OUTPUT
Q

=
o

FUNCTION

N O UAs WN -0
f!::‘\v-v-v-r-/::
IXxxx@#dTTITX
<X X X XXX <X
X X X X < X X X X
NN<<<<IXNN

MEMORY DISABLED

CYCLE BEGINS, ADDRESS ARE LATCHED
OUTPUT ENABLED

OUTPUT VALID, READ AND MODIFY TIME
WRITE BEGINS, DATA IS LATCHED

WRITE IN PROGRESS INTERNALLY

WRITE COMPLETED

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

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

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

Late Write Cycle

A NEXT ADD
TELEL
E TELEH (‘_\
TEHEL —=\_ /
TWLEH TEHEL —1
- 7
w
D
HIGH Z
Q
! { i b1
REFERENCE | I I | l

-1
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TIME _ INPUTS OUTPUT
REFERENCE| E W A D Q FUNCTION
-1 H|I X | X | X 4 MEMORY DISABLED
0 Tl H|V (X z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LI (X |V X WRITE BEGINS, DATA IS LATCHED
2 LfH| X |X X WRITE IN PROGRESS INTERNALLY
3 S| H| X | X X WRITE COMPLETED
4 H| X | X |X 4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 | H|V (X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

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

NOTES:

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

Suggestions For 6503 Memory Array Design

The HM-6503 is a device that can be used to good advan-
tage in systems which are offered with choices of memory
array size. With one common memory board layout the
designer can easily offer two different array sizes. This is
accomplished by using the conveniently similiar pinouts of
the HM-6503 (2K by 1) and the HM-6504 (4K by 1). For
example, a 16K word by 8 bit array using HM-6503s and a
32K word by 8 bit array using HM-6504s can be easily im-
plemented on the same printed circuit card. The circuit
diagram suggests one implementation requiring only one
jumper wire for 16K or 32K word selection. This single
jumper wire also allows the 16K array to utilize the HM-
6503H or the HM-6503L version.

+VCC
6503H
MSB &\ JUMPER T0 RAM
7 Gstie-—2 PIN 14
ssm_f'
HD-6440
cMoS 8
ADDRESS 10F8 |—— & WORD
BUS 715 6’43 LATCHED f——————= ENABLE
DECODER [— LINES
DRIVER [
CHIP ENABLE I
TIMING CONTROL
RAM
7N ADDRESSES

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 + 0.3V to VCC - 0.3V.

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

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

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

power up and power down transitions.

5. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce L DATA RETENTION MODE

4.5V

vee 2 2.0v

7

TEHEL

E vCcC 0.3V
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A DIVISION OF HARRIS CORPORATION

(W) HARRIS HM-6504

PRODUCTS DIVISION
4096 x1 CMOS RAM

Features Pinout
e LOW POWER STANDBY 2504W MAX. TOP VIEW
® LOW POWER OPERATION 35mW/MHz MAX. aoC(7®
® EXTREMELY LOW SPEED POWER PRODUCT mlz 17
® DATA RETENTION @ 2.0V MIN. A2[]a 16
e TTL COMPATIBLE INPUT/OUTPUT as3[]s 15
® THREE-STATE OUTPUT a4l]s 14
® STANDARD JEDEC PINOUT ] as[]e 13
o FAST ACCESS TIME 200nsec MAX. efjr 2
e MILITARY TEMPERATURE RANGE wis u

GND9 10

¢ INDUSTRIAL TEMPERATURE RANGE
® 18 PIN PACKAGE FOR HIGH DENSITY
® ON CHIP ADDRESS REGISTER

Logic Symbol

Description
E vee w
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. a0
Al ——ip
. . ) A2 ——rdp D
On chip latches are provided for addresses, data input and data output {A‘i
allowing efficient interfacing with microprocessor systems. The data a
output can be forced to a high impedance for use in expanded memory A o
A9
arrays. et
AN
The HM-6504 is a fully static RAM and may be maintained in any state
for an indefinite period of time. A ~ Address Input GND
E - Chip Enable =
. W - Write Enable
Data retention supply voltage and supply current are guaranteed over D - Data Input
— Data Qutput
temperature.
Functional Diagram
A8 O]l A
A7 O
A6 O] LATCHED 6 GATED 64 x 64
A0O ADDRESS | ROW 76 MATRIX
MO REGISTER |A DECODER
A2 0———] s
i L £
32
I\ G GATED COLUMN
DECODER
o 7] e ) Lﬁ AND DATA 1/0
L
a ALL LINES ACTIVE HIGH — POSITIVE LOGIC
L THREE STATE BUFFERS:
LATCH] 5 s A HIGH—=OUTPUT ACTIVE
D CONTROL AND DATA LATCHES:
A A LLOW—aQ=D
Q LATCHES ON RISING EDGE OF L
L LATCHED ADDRESS LATCHES:
ADDRESS y
REGISTER LATCH ON RISING EDGE OF L
GATED DECODERS:
o l l l l ll GATE ON RISING EDGE OF G
&
w E A3 AG A5 AT1A10 A9

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-22



HM-6504B-2/HM-6504B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC -~ GND) -0.3V to +8.0V Operating Supply Voltage
. ili - 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) l|\/||(lj|tar\( (I (2)9) 45V 0 5.5V
ri - . 0 0.
to (VCC +0.3V) ndustria
Storage Temperature -650C to +1500C Operating Temperature
Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
iccse | s 10=0
tandby Supply Current 50 1.0 HA V1 = VCC or GND
ICCOP Operating Supply Current@ 7 5 mA \f”::”:/'/gé (l)?G:NOD
ICCDR Data Retention Supply Current 25 0.1 HA IVC: : 3gg§r=GZN%
D.C. VCCDR Data Retention Supply Voltage| 2.0 14 v
1 Input Leakage Current -1.0 +1.0 0.0 MA GNDL<VISvCe
10z Output Leakage Current -1.0 +1.0 0.0 MA GND<Lvo <VvCC
VIL Input Low Voltage -0.3 0.8 2.0 \%
vce vCcC
VIH Input High Voltage 20 +0.3 2.0 v
voL Output Low Voltage 0.4 0.25 \2 10 = 2.0mA
VOH Output High Voltage 24 40 \2 10 = -1.0mA
(o] Input Capacitance@ 8.0 5.0 pF f=1MHz
VI =VCC or GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz

VO = VCC or GND

TELQV | Chip Enable Access Time 200 150 ns ®
TAVQV | Address Access Time 220 150 ns @
TELQX Chip Enable Output Enable 20 80 40. ns @
Time
TEHQZ | Chip Enable Output Disable 80 40 ns O]
Time
TELEH Chip Enable Pulse Negative 200 150 ns @
Width
TEHEL | Chip Enable Pulse Positive 90 60 ns ®
Width
TAVEL | Address Setup Time 20 0 ns ®
TELAX | Address Hold Time 50 20 ns ®
A.C. TWLWH | Write Enable Pulse Width 60 40 ns @
TWLEH Write Enable Pulse Setup Time 150 100 ns @
TWLEL Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read Mode ] -10 ns @
Setup Time
TELWH | Early Write Pulse Hold Time 60 40 ns ®
TOVWL | Data Setup Time 0 0 ns ®
TDVEL Early Write Data Setup Time 0 0 ns @
TWLDX | Data Hold Time 60 40 ns ®
TELDX Early Write Data Hold Time 60 40 ns @
TaQvwL Data Valid to Write Time 0 0 ns @
TELEL Read or Write Cycle Time 290 210 ns @

NOTES: 0 All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC test conditions: Inputs — TRISE = TFALL = 20ns; Output — CLOAD = 50pF. All timing measured at
1.5V reference level.

EE)
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Specifications HM-6504-2/HM-6504-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
. Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) .
to (VCC +0.3V) {ndustrlal (-9) 45V to 5.5V
Storage Temperature -650C to +1500C Operatﬁ?i;?,y'()g?ture -550C to +1250C
Industrial (-9) -400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 250c(D)
OPERATING VCC = 5.0V
RANGE
TEST

SYMBOL PARAMETER MIN | MAX - TYPICAL UNITS CONDITIONS

ICCSB | Standby Supply Current 50 10 A | 10=0
: L VI =VCC or GND

) =1MHz,10=0
ICCOP | Operating Supply Current(2) 7 5 ma | fTIVHe10°0
) 10 =0, VCC = 2.0
ICCDR Data Retention Supply Current 25 0.1 MA V1 = VCC or GND
VCCDR Data Retention Supply Voltage| 2.0 1.4 \

D.C I Input Leakage Current 10| +1.0 0.0 ua | enDLvifvee
10z Output Leakage Current -1.0 +1.0 0.0 MA GNDLvo<vce
VIL Input Low Voltage -0.3 0.8 2.0 \Y

i vce | vee
VIH Input High Voltage 50 103 2.0 \2
VoL Output Low Voltage 0.4 0.25 \% 10 = 2.0mA
VOH Output High Voltage 2.4 4.0 A 10 = -1.0mA
cl Input Capacitance@ 8.0 5.0 pF f=1MHz
VI = VCC or GND
CcO Output Capacitance@ 10.0 6.0 pF = 1MHz
VO = VCC or GND
- TELQV | Chip Enable Access Time 300 170 ns @
TAVQV | Address Access Time 320 170 ns @
TELQX | Chip Enable Output Enable 20 100 40 ns ®@
Time
TEHQZ | Chip Enable Output Disable 100 40 ns ®
Time
TELEH | Chip Enable Pulse Negative 300 170 ns @
Width
TEHEL Chip Enable Pulse Positive 120 70 ns @
Width
TAVEL Address Setup Time 20 0 ns @
TELAX | Address Hold Time 50 20 ns ®
A.C TWLWH | Write Enable Pulse Width 80 40 ns ®
TWLEH | Write Enable Pulse Setup Time | 200 130 ns @
TWLEL Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read Mode 0 -10 ns ®
Setup Time
TELWH | Early Write Pulse Hold Time 80 40 ns ®
TDVWL | Data Setup Time 0 0 ns @
TDVEL | Early Write Data Setup Time 0 0 ns ®
TWLDX | Data Hold Time 80 40 ns O)
TELDX | Early Write Data Hold Time 80 40 ns ®
TQVWL | Data Valid to Write Time 0 0 ns ®
TELEL | Read or Write Cycle Time 420 240 ns ®

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

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

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
3-24
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Specifications HM-6504C-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C .
ge Temp Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 250c(D)
OPERATING VCC =5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB | Standby Supply Current 100 10 ua | 10=0
VI = VCC or GND
) f=1MHz,10=0
ICCOP Operating Supply Currem@ 7 5 mA VI = VCC or GND
D.C. ICCDR Data Retention Supply Current 50 25 MA I\/(i : (\)/gggrzﬁzlfgl
VCCDR Data Retention Supply Voltage| 2.0 1.4 Y
1 Input Leakage Current -1.0 +1.0 0.0 MA GnDLvifvee
10z Output Leakage Current -1.0 +1.0 0.0 HA GNDLvVO<LvCe
VIL Input Low Voltage -0.3 0.8 2.0 \
i vee | vee
VIH Input High Voltage 20 +0.3 2.0 \2
vOL Output Low Voltage 04 0.25 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 = -1.0mA
Cl Input Capacitance@ 8.0 5.0 pF f=1MHz
VI = VCC or GND
co Output Capacitance@ 100 6.0 pF f=1MHz
VO = VCC or GND
TELQV | Chip Enable Access Time 300 170 ns O)
TAVQV | Address Access Time 320 170 ns ®
TELQX | Chip Enable Output Enable 20 100 40 ns ®@
Time
TEHQZ | Chip Enable Output Disable 100 40 ns ®@
Time
TELEH | Chip Enable Pulse Negative 300 170 ns ®
Width
TEHEL | Chip Enable Pulse Positive 120 70 ns O]
Width
TAVEL | Address Setup Time 20 0 ns O)
TELAX | Address Hold Time 50 20 ns ®
A.C. TWLWH | Write Enable Pulse Width 80 40 ns O)
TWLEH | Write Enable Pulse Setup Time | 200 130 ns ®
TWLEL Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read Mode 0 -10 ns O)
Setup Time
TELWH | Early Write Pulse Hold Time 80 40 ns ®
TDVWL | Data Setup Time 0 0 ns ®
TDVEL | Early Write Data Setup Time 0 0 ns O)
TWLDX | Data Hold Time 80 40 ns ®
TELDX | Early Write Data Hold Time 80 40 ns O)
TQVWL | Data Valid to Write Time 0 0 ns @
TELEL | Read or Write Cycle Time 420 240 ns ®

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

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. Alltiming
measurements at 1.5V reference level.
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Specifications HM-6504-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — (VCC - GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Commercial 4.5V t0 5.5V
to (GND +0.3V) Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to +750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC = TEMP = 250¢ D
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 500 50 HA 10=0
VI =VCCor GND
ICCOP | Operating Supply Current @ 7 5 mA f=1MHz,10=0
V1= VCC or GND
ICCDR Data Retention Supply Current 500 10 uA VCC=20,10=0
V1 = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 14 Vv
1 Input Leakage Current -10.0 | +10.0 0.5 MHA GNDLvi<vce
D.C. 10Z | Output Leakage Current -100 | +10.0 05 ua | GND<vo<vee
ViL Input Low Voltage -0.3 0.8 2.0 A\
VIH | input High Voltage vee | vee 2.0 v
-20 | +03
VOL Output Low Voltage 0.4 0.25 \Y 10 = 1.6mA
VOH Output High Voltage 24 4.0 \ 10 = -0.4mA
Cl Input Capacitance@ 8.0 5.0 pF f=1MHz
VI = VCC or GND
co Output Capacitance@ 10.0 6.0 pF f=1MHz
VO = VCC or GND
—_—
TELQV | Chip Enable Access Time 350 200 ns ®
TAVQV | Address Access Time 370 200 ns ®
TELOX | Chip Enable Output Enable 20 | 100 50 ns ®
Time
TEHQZ | Chip Enable Output Disable 100 50 ns ®
Time
TELEH Chip Enable Pulse Negative 350 200 ns @
Width
TEHEL | Chip Enable Pulse Positive 150 100 ns ®
Width
TAVEL | Address Setup Time 20 0 ns ®
TELAX | Address Hold Time 50 20 ns ®
A.C. TWLWH | Wiite Enable Pulse Width 100 60 ns ®
TWLEH | Write Enable Pulse Setup Time | 250 100 ns ®
TWLEL Early Write Pulse Setup Time 0 -10 ns @
TWHEL | Write Enable Read 0 -10 ns ®
Setup Time
TELWH Early Write Pulse Hold Time 100 60 ns @
TOVWL | Data Setup Time 30 0 ns ®
TOVEL | Early Write Data Setup Time | 30 0 ns ®
TWLDX | Data Hold Time 100 60 ns ®
TELDX | Early Write Data Hold Time 100 80 ns ®
TQUWL | Data Valid to Write Time 0 0 ns @
TELEL Read or Write Cycle Time 500 300 ns @

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

1

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Read Cycle

TEHEL:
4 N\ / JN—
l——TELQV Tenaz
——=1 TELOX —]
HIGH-Z HIGH-Z
a VALID DATA OUTPUT j
w HIGH
TIME ' ’ ’ f f ' ’
REFERENCE | | ! | | I I
-1 0 1 H 3 4 5

TRUTH TABLE

TIME _ INPUTS JOUTPUT FUNCTION
REFERENCE| E W A Q

-1 H X X z MEMORY DISABLED
[ N H v r4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H X X OUTPUT ENABLED
2 L H X v OUTPUT VALID
3 £ H X v READ ACCOMPLISHED
4 H X X rs PREPARE FOR NEXT CYCLE (SAME AS -1)
5 " H v r4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

Early Write Cycle

PTTIIN OISR RIS
A KRR R RRRARRRRRRARRRRKRHARREIREEEEPK HEXT ADD
TELEL
TELEH

WY

TIME
REFERENCE T T | T 7
-1 0 1 2 3
TRUTH TABLE
TIME INPUTS OuTPUT FUNCTION
REFERENCE| E W A D Q

-1 H X | X X z MEMORY DISABLED
0 N L VoV z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LoX | x X z WRITE IN PROGRESS INTERNALLY
2 £ X | x X z WRITE COMPLETED
3 H X | X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
4 YLV oV 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 out-

put buffer is latched into the high impedance state and
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will remain in that state until E returns high (T = 2). For
this cycle, the data input is latched by Egoing low; there-
fore 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 ail signals are unlatched. The device is now
ready for the next cycle.



Read Modify Write Cycle

SOTTIBTRD D20:070°02070700°0.00.0.00°0 0006006000000 00 0000
%0276 %% %% RIS NEXT ADD

w 4 NN 7

TavwL
- TOVWL p—TWLDX
0 oATA VALID KRR s
—] TELOX fe— TEHOZ
a HIGHZ K VALID DATA QUTPUT HigH-2

TIME * ? i * v ‘ ' j

REFERENCE I 1 | 1 | |
-1 2 3 4 6 7
TRUTH TABLE
TIME INPUTS OUTPUT FUNCTION
REFERENCE | E W A D Q
-1 H X | x x z MEMORY DISABLED
Q ~ H|V x z CYCLE BEGINS, ADDRESS ARE LATCHED
1 L H | X X X OUTPUT ENABLED
2 L H | X X v OUTPUT VALID, READ AND MODIFY TIME
3 L | X v v WRITE BEGINS, DATA IS LATCHED
4 L x| x x v WRITE IN PROGRESS INTERNALLY
5 L x| x x v WRITE COMPLETED
6 H X | x. x z PREPARE FOR NEXT CYCLE (SAME AS -1)
7 NOH |V oX z CYCLE ENDS, NEXT CYCLE BEGINS {SAME AS 0)

The read modify write cycle begins as all other cycles W signal also latches itself on its low going edge. All input
on the falling edge of E (T= 0). The W line should be signals excluding E have been latched and have no further
high at (T = 0) in order to latch the butput buffers in the effect on the RAM. The rising edge of E (T = 5) completes
active state. During (T = 1) the output will be active but the write portion of the cycle and unlatches all inputs and
not valid until (T = 2). On the falling edge of the W (T = 3) output . The output goes to a high impedance and the
the data present at the output and input are latched. The RAM is ready for the next cycle.

Late Write Cycle

NEXT ADD

TWLEH TEHEL ——=

TIME f f ?

REFERENCE l I r

o -
Prye— T

-1 0 1 2 3
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TIME INPUTS OUTPUT
REFERENCE w

mj

FUNCTION

-1

s W= O
AfrNrFr Az
IxzTzrdITx
<X X XX <X
X x X X < X X
N N X X XNN

MEMORY DISABLED

CYCLE BEGINS, ADDRESSES ARE LATCHED
WRITE BEGINS, DATA IS LATCHED

WRITE IN PROGRESS INTERNALLY

WRITE COMPLETED

PREPARE FOR NEXT CYCLE (SAME AS -1)
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:

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

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce L‘ DATA RETENTION MODE

4.5V K
vce 2> 2.0V /

4.5V

- TEHEL

\
E VCC 0.3V ‘/////
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Advance Information

HM-6505

4096 x 1 CMOS RAM

Features
® LOWPOWERSTANDBY 250 uW MAX.
® LOWPOWER OPERATION 35mW/MHz MAX.
® FAST ACCESS TIME 200ns MAX.
® DATA RETENTION @ 2.0V MIN.
® EXTREMELY LOWSPEED POWER PRODUCT
® TTL COMPATIBLE INPUT/OUTPUT
® EASY MICROPROCESSOR INTERFACING
® MILITARY AND INDUSTRIAL TEMPERATURE RANGES
® 18 PIN PACKAGE FOR HIGH DENSITY

Description

The HM-6505 is a 4096 x 1 CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design
techniques are employed to achieve high performance and low
power operation.

On chip address latches are provided to allow efficient inter-
facing with microprocessor systems. The common data in/out
can be forced to a high impedance state for use in expanded

Pinout
TOP VIEW
adr Y 18hvee
a2 17[] A6
A3 16[]A7
as(]a 15[] A8
a4[]s 14[] Ao
as(]e 13[J A0
pa[}7 12[] A1t
w([s 1[G

[cNs]m {] 10E

A Address Input
DQ Data In/Out
E Chip Enable

W Write Enable
G Output Enable

Logic Symbal

E vce

4

o— of
o— =|

GATED DECODERS:
GATE ON RISING EDGE OF G

A0 —]
memory arrays. Al —
A2—
A3 —
The HM-6505 is a fully static RAM and may be maintained in :;
any state for an indefinite period of time. ﬁ‘;"—' [—Da
A8 —
; A A9 —
Data retention supply voltage and supply current specifications A10
A1
are guaranteed over temperature, T
-+ GND
Functional Diagram
A8 O——
A7 0— A6
o uaren [ 77 oureo art
A0O—1 geaisTeR | o | pecooE [ 7ea MATRIX
A10— A
A2 O—
|L Is
Aba
g
A
_ GATED COLUMN
w DECODE | pa
AND DATA I/O
A
ALL LINES ACTIVE HIGH — E o_b__. L
POSITIVE LOGIC A A®
THREE STATE BUFFERS: A A
A HIGH —~0OUTPUT ACTIVE LATCHED
ADDRESS REGISTERS: ADDRESS
LATCH ON RISING EDGE OF L REGISTER

1Ll

A3 A4 A5'A11A10 A9

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6505B-2/HM-65058B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - GND) -0.3 to 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) ?f\l(ljﬁzgia(l-(z—)Q) Zg\\; ;g ggg
to (VCC +0.3V) ’ ’
Operating Temperature
Storage Temperature -650C to 1500C Military (-2) -550C to +1250C
Industrial (~9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP & VCC =
OPERATING TEMP = 250C
‘ RANGE VCC = 5.0V
SYMBOL PARAMETER MIN MAX TYPICAL |UNITS | TEST CONDITIONS
ICCSB Standby Supply Current 50 1.0 HA 10=0
VI =VCC or GND
ICCOP Operating Supply Current @ 7 5 mA f=1MHz,10=0
VI =VCC or GND
ICCDR Data Retention Supply Current 25 0.5 MA 10=0,VCC=2.0
D.C. . V1 = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%
1] Input Leakage Current -1.0 +1.0 0.0 MA | GNDLVILVCC
110z Input/Output Leakage Current -1.0 +1.0 0.0 MA GNDSVIOSVCC
VIL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC-2.0 | VCC +0.3 2.0 \
VoL Output Low Voltage 04 0.25 \% 10 =2.0mA
VOH Output High Voltage 24 4.0 \% 10 = -1.0mA
Cl Input Capacitance@ 8.0 5.0 pF VI =VCCor GND
f= 1MHz
[ol]e} Input/Output Capacitance© 10.0 6.0 pF |VIO=VCCor GND
f=1MHz
TELQV | Chip Enable Access Time 200 130 ns O)
TAVQV | Address Access Time 220 130 ns ®
TELQX | Chip Enable Output Enable Time 20 80 50 ns ®
TEHQZ | Chip Enable Output Disable Time 80 50 ns ®
TGLQV Output Enable Output Enable Time 20 80 50 ns @
TGHQZ | Output Enable Output Disable Time 80 50 ns ®
TWLQZ | Write Enable Output Disable Time 80 50 ns ®
TELEH Chip Enable Pulse Negative Width 200 ) 130 ns @
TEHEL Chip Enable Pulse Positive Width 90 50 ns @
A.C. TAVEL | Address Set Up Time 20 0 ns ®
TELAX | Address Hold Time 50 20 ns 0)
TWLWH Write Enable Pulse Width 100 60 ns @
TWLEH Write Enable Pulse Set Up Time 100 60 ns @
TELWH | Write Enable Pulse Hold Time 200 130 ns ®@
TDVWH Data Set Up Time 100 60 ns @
TWHDZ | Data Hold Time 0 0 ns @
TWLDV Write Data Delay Time 80 50 ns @
TELEL Read or Write Cycle Time 290 180 ns @

NOTES:
% All devices tested at worst case limits. Room temp., 5 volt data provided for information-not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical
ICCOP = 5mA/MHz.
% Capacitance sampled and guaranteed —not 100% tested.
AC test conditions: Inputs—TRISE = TFALL = 20nsec; Output—C load = 50pF. All timing measured at
1.5V reference level.
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Specifications HM-6505-2/HM-6505-9

Storage Temperature

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

-0.3 to 8.0V
(GND -0.3Vv)

to (VCC +0.3V)

-650C to 1500C

OPERATING RANGE

Operating Supply Voltage

Military (-2)
Industrial (-9)

Operating Temperature
Military (-2)
Industrial (-9)

4.5V to 5.5V
4.5V to 5.5V

-550C to +125°C
-400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP & VCC =
OPERATING TEMP = 250C
RANGE VCC = 5.0V
SYMBOL PARAMETER MIN MAX TYPICAL [UNITS | TEST CONDITIONS
ICCSB Standby Supply Current 50 1.0 UA 10=0
VI =VCC or GND
Iccop Operating Supply Current @ 7 5 mA f=1MHz,10=0
VI =VCC or GND
ICCDR Data Retention Supply Current 25 05 MA 10=0,VCC=2.0
D.C. V1 =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%

1} Input Leakage Current -1.0 +1.0 0.0 MA [GNDLVILVCC
110z Input/Output Leakage Current -1.0 +1.0 0.0 MA GNDSVIOgVCC
ViL input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \Y
vOoL Output Low Voltage 0.4 0.25 \% 10 =2.0mA
VOH Output High Voltage 24 4.0 \Y 10 = -1.0mA
Ci Input Capacitance@ 8.0 5.0 pF VI =VCC or GND
f=1MHz
Cio Input/Output Capacitance© 10.0 6.0 pF VIO = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 170 ns ®
TAVQV Address Access Time 320 170 ns @
TELQX | Chip Enable Output Enable Time 20 100 50 ns ®@
TEHQZ Chip Enable Output Disable Time 100 50 ns @
TGLAQV Output Enable Output Enable Time 20 100 50 ns @
TGHQZ Output Enable Output Disable Time 100 50 ns @
TWLQZ Write Enable Output Disable Time 100 50 ns @
TELEH Chip Enable Pulse Negative Width 300 170 ns @
TEHEL Chip Enable Pulse Positive Width 120 70 ns @
A.C. TAVEL Address Set Up Time 20 0 ns @
TELAX Address Hold Time 50 20 ns @
TWLWH Write Enable Pulse Width 120 80 ns @
TWLEH Write Enable Pulse Set Up Time 120 80 ns @
TELWH Write Enable Pulse Hold Time 300 160 ns @
TDVWH | Data Set Up Time 120 80 ns ®@
TWHDZ | Data Hold Time 0 0 ns ®
TWLDV Write Data Delay Time 100 50 ns @
TELEL Read or Write Cycle Time 420 240 ns @
NOTES:

GO 00

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

ICCOP = BmA/MHz.

Capacitance sampled and guaranteed —not 100% tested.

AC test conditions:
1.5V reference level.
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Specifications HM-6505-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Commercial 4.5V to 5.5V
to (VCC +0.3V) Operating Temperature
Commercial 00C to +750C
Storage Temperature -650C to +1500C
ELECTRICAL CHARACTERISTICS
TEMP & VCC =
OPERATING TEMP = 250C
RANGE VCC = 5.0V
SYMBOL PARAMETER MIN MAX TYPICAL |UNITS | TEST CONDITIONS
1ICCSB Standby Supply Current 500 100 HA 10=0
VI =VCCor GND
Iccop Operating Supply Current® 7 5 mA | f=1MHz,10=0
VI =VCC or GND
ICCDR | Data Retention Supply Current 500 10 MA |10 =0,VCC=2.0
D.C. VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%
il Input Leakage Current -10.0 +10.0 05 MA | GNDLVILVCC
1102 Input/Output Leakage Current -10.0 +10.0 +t0.5 HA GNDLVvio<LVCC
VIL Input Low Voltage -0.3 0.8 2.0 \"
VIH Input High Voltage VCC -2.0| VCC +0.3 2.0 Y
VoL Output Low Voltage 0.4 0.25 \ 10 = 1.6mA
VOH Qutput High Voltage 24 4.0 \2 10 = -0.4mA
Cl Input Capacitance @ 8.0 5.0 pF VI =VCC or GND
f=1MHz
Cio Input/Output Capacitance© 10.0 6.0 pF VIO = VCC or GND
f= 1MHz
TELQV Chip Enable Access Time 350 200 ns @
TAVQV | Address Access Time 370 200 ns @
TELQX Chip Enable Qutput Enable Time 20 100 50 ns @
TEHQZ Chip Enable Qutput Disable Time 100 50 ns @
TGLQV QOutput Enable Output Enable Time 20 100 50 ns @
TGHQZ Output Enable Output Disable Time 100 50 ns @
TWLQZ Write Enable Output Disable Time 100 50 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 100 ns @
A.C TAVEL Address Set Up Time 20 0 ns @

e TELAX | Address Hold Time 50 20 ns @
TWLWH Write Enable Pulse Width 150 100 ns @
TWLEH Write Enable Pulse Set Up Time 150 100 ns @
TELWH Write Enable Pulse Hold Time 350 180 ns @
TDVWH | Data Set Up Time 150 100 ns ®
TWHDZ | Data Hold Time 0 0 ns @
TWLDV Write Data Delay Time 100 50 ns @
TELEL | Read or Write Cycle Time 500 320 ns @

NOTES:
@ All devices tested at worst case |limits. Room temp., 5 volt data provided for information-not guaranteed.
@ Operating Supply Current (ICCQOP) is proportional to Operating Frequency. Example: Typical
ICCOP = BmA/MHz.
@ Capacitance sampled and guaranteed—not 100% tested.
@ AC test conditions: Inputs—TRISE = TFALL = 20nsec; Output—C load = 50pF. All timing measured at

1.5V reference level.
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Read Cycle
e 71V —

TELAX]

ADD

TEHEL.

3
w
D
5 A N\
TIME ] e ] ] ] [} ]
REFERENCE ! i 1 T [ T i
-1 0 1 2 3 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE E W T pa FUNCTION
-1 H X x| Xx z MEMORY DISABLED
0 N H X |v oz CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H L x x OUTPUT ENABLED
2 L H L | Xx v OUTPUT VALID
3 £ H X | x v READ ACCOMPLISHED
4 H X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 XN H O x|v oz CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip reg-
isters by 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 outputs become enabled but data is not valid until time

(T = 2). W must remain high throughout the read cycle.
After the data has been read, E may return high (T = 3).
This will force the output buffers into a high impedance
mode at time (T = 4). G is used to disable the output
buffers when in a logical “1” state ( T = -1, 0, 3, 4, 5).
After (T = 4) time, the memory is ready for the next cycle.

Write Cycle

TAVEL (-
0% SRR, NEXT ADD

TELEL
b TEHEL TELEH t TEHEL —
E TWLER
= TWLWH —~4
W
[~ TELWH TOVWHS |._TwHDX
oa 3 §{>§8§. X VALID DATA IN " 2
G HIGH
TIME . . - ;
REFERENCE A o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE E W & A bDa FUNCTION
-1 H X H|XxX X MEMORY DISABLED
0 XX H |V o X CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H | Xx X WRITE PERIOD BEGINS
2 L £ H{|{X V DATA IN IS WRITTEN
3 £ H H | x x WRITE COMPLETED
4 H X H | x X PREPARE FOR NEXT CYCLE (SAME AS-1)
5 X H | VooXx CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The write cycle is initiated on the falling edge of E (T = 0),
which latches the address information in the on chip
registers.  If a write cycle is to be performed where the
output is not to become active, G can be -held high (in-
active). TDVWH and TWHDX must be met for proper
device operation regardless of G. If E and G fall before W
fglls (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 rising edge of W (T = ) 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 written. In this case, data setup
and hold times must be referenced to the rising edge of E.
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Read Modify Write Cycle
—L’TELAX -

VALID ADD

Ej N TELEH

~ l—TAVEL

x NEXT ADD

TEHEL

b= TWLWH —-

w /[/ Z TeLav -] \\ N -m{%z /
wiGnz TELOX— TaVWL | twiaz TWHDZ
bt L T ATA OU « INPUT DATA ! HiGHZ
[ ~ TeLav - TGHaz
TIME | ) ) Il | [} ] [}
| | | { —+ |
REFERENCE 3 o 1 2 3 H 6 7
TRUTH TABLE
TIME INPUTS DATA 1/0
REFERENCE. [ E W & A ba FUNCTION
-1 H X H|Xx z MEMORY DISABLED
o N M OH|V z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LW oL|x x READ MODE, OUTPUT ENABLED (W = HIGH, T = LOW)
2 LoH oL x v READ MODE, OUTPUT VALID
3 L oL H|X z WRITE MODE, OUTPUT HIGH Z
4 L o« H|X v WRITE MODE, DATA IS WRITTEN
5 £ H oH|x z WRITE COMPLETED
6 Hoox M| X z PREPARE FOR NEXT CYCLE (SAME AS -1)
7 NOH M|V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

If the pulse width of W is relatively short in relation to that
of E, a combination read write cycle may be performed.
I1f W remains high for the first part of the cycle, the output
will become active during time (T = 1) provided G is

W may return high. The information just written may now
be read or E may return high, disabling the output buffer
and preparing the device for the next cycle. Any number
or sequence of read-write operations may be performed

low. Data out will be valid during time (T = 2). After while E is low providing all timing requirements are met.

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

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

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 rétention:

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

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).
DATA RETENTION TIMING

DATA RETENTION MODE

vece 2 2.0V

TEHEL

vcc t0.3v
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@ HARRIS HM-6508

PRODUCTS DIVISION
1024 x 1 CMOS RAM

Features Pinout

e LOWSTANDBY POWER 50 W MAX TOP VIEW

e  LOW OPERATING POWER 20mW/MHz MAX U

e  FAST ACCESS TIME 180nsec MAX e 16 vee

e DATARETENTION VOLTAGE 2.0 VOLTS MIN el 15000

e  TTL COMPATIBLE IN/OUT s whw

e  HIGH OUTPUT DRIVE — 2 TTL LOADS

®  HIGH NOISE IMMUNITY A2[]4 13[] ae

e  ON CHIP ADDRESS REGISTER as0s 12[] A8

e MILITARY TEMPERATURE RANGE nels b ar

e INDUSTRIAL TEMPERATURE RANGE

e THREE-STATE OUTPUTS afjs 10{] A6

e 16 PIN PACKAGE FOR HIGH DENSITY anos o] as
Descrlp tlo” ./;\ — Address Input D — Data Input

E — Chip Enable Q — Data Output

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

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

Logic Symbol

On chip latches are provided for address allowing efficient interfacing with E+vecW
microprocessor systems. The data output buffers can be forced to a high
impedance state for use in expanded memory arrays. A0—]
A
The HM-6508 is a fully static RAM and may be maintained in any state v 0
for an indefinite period of time. Data retention supply voltage and supply :g:
current are guaranteed over temperature. ﬁ;: —aQ
A9—
= oo
Functional Diagram
A5 O—] A
A6 O LATCHED <~ GATED 32x 32
A7 O—— ADDRESS ROW " x X
A8 O— ReGISTER |A . | DECoDER | 732 ATRI
A9 75
L )&
32
Do N GATED
COLUMN
A |G| DECODER a
AND DATA 1/0 A
v ALL LINES POSITIVE LOGIC — ACTIVE HIGH
1s 5
THREE STATE BUFFERS:
A HIGH-=OUTPUT ACTIVE
w A A .
w ADDRESS REGISTER AND DECODERS:
LATCHED LATCH ON RISING EDGE OF L
E o——& b ADDRESS GATE ON RISING EDGE OF G
REGISTER
A0 A1 A2 A3 A4

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-36



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

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC -GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V t05.5V

to (VCC +0.3V)
Operating Temperature

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
|ccoP Operating Supply Current@ 4 15 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 5 0.01 MA VCC=20,10=0
: VI=VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%

D.C. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vee
102 Output Leakage Current -1.0 +1.0 0.0 MA GND L vo K vee
ViL input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage VCC -2.0 |VCC +0.3 2.0 \
VoL Output Low Voltage 04 0.2 \ 10 =3.2mA
VOH Output High Voltage 24 45 \% 10 =-04mA
Cl Input Capacitance @ 6 4 pF ~ VI=VCCor GND
Cf=1MHz
Cco Output Capacitance @ 10 6 pF VO = VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 180 100 ns @
TAvVQV Address Access Time 180 90 ns @
TELQX Chip Enable Output Enable Time 20 120 40 ns @
TWLQZ Write Enable Output Disable Time 120 40 ns @
TEHQZ Chip Enable Output Disable Time 120 40 ns @
TELEH Chip Enable Pulse Negative Width 180 100 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @

AC. TAVEL Address Setup Time 0 -10 ns @
TELAX Address Hold Time 40 20 ns @
TDVWH | Data Setup Time 80 40 ns )
TWHDX | Data Hold Time 0 0 ns @
TWLEH Chip Enable Write Pulse Setup Time 100 50 ns @
TELWH Chip Enable Write Pulse Hold Time 100 50 ns @
TWLWH | Write Enable Pulse Width 100 50 ns @
TELEL Read or Write Cycle Time 280 150 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

H> N
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Specifications HM-6508-2/HM-6508-9

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

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

Input or Output Voltage Applied

OPERATING RANGE

Operating Supply Voltage -VCC
Military (-2)
Industrial (-9)

Operating Temperature

4.5V to 5.5V
4.5V to 5.5V

Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current @ 4 15 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=2.0,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 14 v
D.C. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND< Vi < VCC
102 Output Leakage Current -1.0 +1.0 0.0 MA GND L VO vCC
ViL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 {VCC +0.3 2.0 \
VOL Output Low Voltage 04 0.2 \% 10 =3.2mA
VOH Output High Voltage 24 45 \2 10 =-0.4mA
Ct Input Capacitance@ 6 4 pF VI =VCCor GND
f=1MHz
CcO Output Capacitance @ 10 6 pF VO=VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 250 110 ns @
TAVQV Address Access Time 250 100 ns @
TELQX Chip Enable Output Enable Time 20 160 60 ns O)
TWLQZ | Write Enable Output Disable Time 160 60 ns @
TEHQZ Chip Enable Output Disable Time 160 60 ns @
TELEH Chip Enable Pulse Negative Width 250 110 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
AC. TAVEL | Address Setup Time 0 -10 ns @
TELAX Address Hold Time 50 30 ns @
TDVWH | Data Setup Time 110 50 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLEH Chip Enable Write Pulse Setup Time 130 60 ns @
TELWH Chip Enable Write Pulse Hold Time 130 60 ns @
TWLWH Write Enable Pulse Width 130 60 ns @
TELEL | Read or Write Cycle Time 350 160 ns @
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

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

1.
2.
3. Capacitance sampled and guaranteed — not 100% tested.
4.

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

measurements at 1.5V reference level.
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Specifications HM-6508 -5

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

to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to +750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC =5.0vV TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
Vi =VCCor GND
ICCOP | Operating Supply Current (2 4 15 mA | f=1MHz, 10=0
Vi =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,10=0
V1 =VCCor GND

D.C. VCCDR Data Retention Supply Voltage 20 \%

" Input Leakage Current -1.0 +1.0 0.0 UA GND K Vi vee
10z Output Leakage Current -1.0 +1.0 0.0 MA GND <VO < vCC
VIL Input Low Voltage -0.3 0.8 2.0 Y
VIH Input High Voltage VCC -2.0 {VCC +0.3 2.0 Vv
VoL Output Low Voitage 0.4 0.2 \" 10 =1.6mA

VOH Output High Voltage 24 45 \ 10 =-0.2mA
Cl Input Capacitance@ 6 4 pF Vi =VCCor GND
f=1MHz
co Output Capacitance@ 10 6 pF VO =VCCor GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns ®
TAvVQV Address Access Time 310 160 ns @
TELQX Chip Enable Output Enable Time 20 200 60 ns @
TWLQZ Write Enable Output Disable Time 200 60 ns @
TEHQZ Chip Enable Output Disable Time 200 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @

A.C. TAVEL | Address Setup Time 10 Q ns @
TELAX | Address Hold Time 70 40 ns @
TDVWH | Data Setup Time 130 80 ns ®@
TWHDX | Data Hold Time 0 0 ns ®
TWLEH Chip Enable Write Pulse Setup Time 160 100 ns @
TELWH Chip Enable Write Pulse Hold Time 160 100 ns @
TWLWH Write Enable Pulse Width 160 100 ns @
TELEL Read or Write Cycle Time 450 250 ns @

NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

bl S s
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Read Cycle

TAVEL TELA;
A VALID

¥

ORLRRRK exr

TEHEL TEHEL.
T — - d —
_VIT HIGH
° WeINIINIINIINNIIIINN
—={TEHQZ|==—

f— TELQV.
p=— TELQX
Q VALID OUTPUY SEEEEE—

T b ¢ 4 4 t t ¢t
REFERENCE | ] 1} T | | |
-1 0 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS QUTPUTS
REFERENCE|E W A D Q FUNCTION
-1 H X | X X z MEMORY DISABLED
o N H |V X r4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H X X X OUTPUT ENABLED
2 L H X X v OUTPUT VALID
3 4 H | X X \ READ ACCOMPLISHED
a4 H X | X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 N H |V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

Write Cycle

TAVEL.
A

v

INEXT
—

'/:’rsun
3

B
P
V

TELWH.

TOVWH ——————sm{ TWHDX

HIGH 2z
a

e ! t t
REFERENCE | ] T | | |
B ° 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS QUTPUTS
REFERENCE | E w A D Q FUNCTION

-1 H X X X z MEMORY DISABLED
o] X \% X Y4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L | x X z WRITE PERIOD BEGINS
2 L S| X A\ z DATA ISWRITTEN
3 A H X X z WRITE COMPLETED
4 H X X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X \% X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
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The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
The write portion of the cycle is defined as both E and W
being low simultaneously. W may go low anytime during
the cycle provided that the write enable pulse setup time
(TWLEH) is met. The write portion of the cycle is term-
inated by the first rising edge of either E or W. Data
setup and hold times must be referenced to the terminating
signal.

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

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

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

If the E low time (TELEH) is greater than the W pulse
(TWLWH) plus an output enable time (TELQX), a comb-
ination read write cycle is executed. Data may be modified
an indefinite number of times during any write cycle
(TELEH). The data input and data output pins may be tied
together for use with a common 1/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.

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 + 0.3V to VCC - 0.3V.

2. On RAMs which have selects or output enables (e.g. S, G), one of the selects or output enabies 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vcC \|

(Q

7
€ \

DATA RETENTION MODE
asvA~
vce 2 2.0v /
- TEHEL
\
vCcC 0.3V /
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HARRIS

SEMICONDUCTOR
B PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-6512

64 x 12 CMOS RAM

Features
® LOWPOWER STANDBY 500uW MAX.
® LOWPOWER OPERATION 20mW/MHz MAX.
® DATA RETENTION @ 2.0V MIN.
® TTL COMPATIBLE INPUT/OQUTPUT
® TWO HM-6512's CAN BE USED WITH HM-6100 AND HM-6322 WITHOUT

ADDITIONAL COMPONENTS

THREE STATE OQUTPUTS

FAST ACCESS TIME

MILITARY AND INDUSTRIAL TEMPERATURE RANGES
18 PIN PACKAGE FOR HIGH DENSITY

ON CHIP ADDRESS REGISTER

250ns MAX.

Description

The HM-6512 is a high speed, low power, silicon gate CMOS 768 bit
static RAM organized 64 words by 12 bits. In all static states these
units exhibit the microwatt power requirements typical of CMOS. I[nputs
and three state outputs are TTL compatible. The basic part operates at
4-7 volts with a typical 5 volt, 250C access time of 150ns.

Signal polarities and functions are specified for direct interfacing with
the HM-6100 microprocessor. The device is ideally suited for minimum
system all CMOS applications where low power, minimum cost, or non-
volatility is required.

Pinout

TOP VIEW

Logic Symbal

STR VCC MSEL

b

DX0 —
OX1 —
DX2 —
Ox3 —
DXx4 —
DXx5 —
Dx6 —
OX7 =
DX8 ——
DX9 ——

DX 10 ——1
DX11—
ADR GND  CS
CS — Chip Select

STR - Chip Enable
MSEL — Enable and R/W Decode
ADR — Address Degode

DX - Address Input and Data /0

Functional Diagram

DX5 O— x ,
DX6 O———] | ATCHED 75 GATED
DX7 O——— " AppRESS ROW £ 32x24
X9 0— A 32 ARRAY
DX10 REGISTER ,,6 ,/5 DECODER
DX11 O—
LL A5 IG
| » L ES POSITIVE LOGI
S, = ALL LINES POSITIVE LOGIC:
FOF 12 ACTIVE HIGH
THREE STATE BUFFERS:
L L
pX0-110—77 t 712 GATED COLUMN A HIGH —= OUTPUT ACTIVE
I DECODER AND ADDRESS REGISTERS:
L 1 DATA1/0 LATCH ON RISING EDGE OF L
GATED DECODERS:
AS GATE ON RISING EDGE OF G
© o
ADR
cs O d » LATCHED
ADDRESS
STR o—cD REGISTER
1 L
WRITE | o
MEMSEL MODE
DECODER bx8
CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-42



Specifications HM-6512
ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC - GND) -0.3V to +8.0V
Input or Output Voltage Applied (GND -0.3V) to (GND +0.3V)
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HM-6512-9 -400C to +850C
Military HM-6512-2 -550C to +1250C

ELECTRICAL CHARACTERISTICS VCC=5.0V £10%, TA = Industrial or Military

SYMBOL PARAMETER I MINIMUM I TYPICAL | MAXIMUM ‘ UNITS LTEST CONDITIONS
VIH Logical ““1" Input Voltage VCC -2.0 \Y
ViL Logical “’0" Input Voltage 0.8 \Y
I Input Leakage -1.0 +1.0 A ov < vin Lvce
VOH Logical 1" Output Voltage 2.4 \Y 10 =-0.2mA
voL Logical "’0"” Output Voltage 0.45 \Y 10 =2.0mA
D.C. 10 Output Leakage -1.0 +1.0 A ov <vo Lvce
VCCDR Data Retention Supply Voltage 2.0 1.4 \V
ICCSB Supply Current Standby 1.0 100 MA STR =VCC =55V
VI =VCCor GND
ICCDR Supply Current Data Retention 0.1 50 MA STR = VCC = 2.0V
VI =VCCor GND
ICCOP Operating Supply Current 4.0 mA f=1MHz.10=0
VI =VCC or GND
CcI* Input Capacitance 5.0 7.0 pF
ClOo* Input/Output Capacitance 6.0 10.0 pF
TAC Access Time from STR 250 ns CL = 50pF
TEN Output Enable Time 20 200 ns See Figures
TDIS Qutput Disable Time 200 ns 182
TSTR STR Pulse Width (Positive) 200 ns
TSTR STR Pulse Width (Negative) 250 ns
AC. TC Cycle Time 450 ns
TWP Write Pulse Width (Negative) 130 ns
TAS Address Setup Time 30 ns
TAH Address Hold Time 50 ns
TDS Data Setup Time 130 ns
TDH Data Hold Time 0 ns
TPS MSEL Pulse Separation 150 ns
T™MS MSEL Setup Time 50 ns
TMH MSEL Hold Time 50 ns

* Guaranteed but not 100% tested.
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Specifications HM-6512C-9

ABSOLUTE MAXIMUM RATINGS

D.C.

A.C.

Supply Voltage (VCC -GND) -0.3V to +8.0V
Input or Output Voltage Applied (GND -0.3V) to (VCC +0.3V)
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HM-6512C-9 -400C to +850C
ELECTRICAL CHARACTERISTICS VCC= 5.0V £5%, TA = Industrial
SYMBOL PARAMETER MINIMUM | TYPICAL | MAXIMUM UNITS TEST CONDITIONS

VIH Logical ‘1" Input Voltage VCC-15 \

ViL Logical ““0" Input Voltage 0.8 \%

HL Input Leakage -5.0 +5.0 MA ov _<_ VIN S vCcC
VOH Logical “’1"” Output Voltage 24 \ 10 =-0.2mA
VoL Logical *'0” Output Voltage 0.45 \% 10 =1.6mA

10 Output Leakage -5.0 +5.0 A ov<vo<vce

VCCDR Data Retention Supply Voltage 2.0 1.4 v
ICCSB Supply Current Standby 800 MA STR =VCC =5,25V
VI =VCCor GND
ICCDR Supply Current Data Retention 800 MA STR = VCC =2.0V
VI =VCCor GND
ICCOP Operating Supply Current 4.0 mA f=1MHz. 10=0
VI =VCC or GND
CIN* Input Capacitance 5.0 7.0 pF
Clo* Input/Output Capacitance 6.0 10.0 pF
TAC Access Time from STR 400 ns CL =50pF
TEN Output Enable Time 20 300 ns 5“1 F;g;"es
TDIS Output Disable Time 300 ns
TSTR STR Pulse Width (Positive) 250 ns
TSTR STR Pulse Width (Negative) 400 ns

TC Cycle Time 650 ns
TWP Write Pulse Width (Negative) 200 ns
TAS Address Setup Time 60 ns
TAH Address Hold Time 100 ns
TDS Data Setup Time 200 ns
TDH Data Hold Time ] ns
TPS MSEL Pulse Separation 150 ns
T™MS MSEL Setup Time 100 ns
TMH MSEL Hold Time 100 ns

* Guaranteed but not 100% tested.
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Functional Description

MSEL — The MSEL pin functions as a second chip enable
and a write enable pin. If MSEL is low during the address
strobe time the chip is placed in the write mode immed-
iately. 1f MSEL is high during address strobe the chip per-
forms a read operation during the first MSEL pulse and a
write operation during the second MSEL pulse. In the
event that a read only operation is desired the second

using two HM-6512 chips in a HM-6100, HM-6312 ROM
based system without any further decoding. The data on
this pin is compared internally with address on DX5. If
the two match, the chip will respond to MSEL and CS,
otherwise the outputs remain high impedance and the
stored data is unchanged. Using the HM-6312 with RSEL

MSEL pulse would be omitted.

ADR — The ADR pin provides the user with a method for

pin programmed for an active low for address 0-377g
and one or two HM-6512 RAMs provides for a 64 or
128 word scratch pad memory on page 0.

MSEL

DX

Read Cycle

TSTR

TEN

TEN

VALID DATA

TIME 1 ? ? i [ )
Ji 1
REFERENCE _ 0 1 2 3 4
TRUTH TABLE
TIME INPUTS
REFERENCE | STR MSEL DX FUNCTION
-1 H X r4 Memory Disabled
(4] ~ X V* | Valid, Address Latched In
1 L ~ X End of Address Time
2 L L v Valid, Data on Output
3 oA H r4 End of Read Cycle
4 H X z Begin New Cycle, Same as -1

*Address valid during this time.

FIGURE 1

Read Modify Write Cycle

TSTR-»| |=——TAC—]
STRILXMARLfvin ¥ T RVIL /1
TEN
csiRsELNNNNNNNY
s~ H (OMIT FOR READ ONLY)
MSEL VIH l‘" VIH
LTAH, | TPS—=
TAS £ OIS  TDS f=md TOH
oo (o (D
TivE pd | | | |
REFERENCE | T I 4 6 7 8
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TRUTH TABLE

TIME INFUTS
REFERENCE |STR MSEL DX FUNCTION
-1 H X r4 Memory Disabled
o] x H Vv* Cycle Begins, Address Latched In
1 L A z End of Address Time
2 L L X Begin Read Time
3 L A \% End of Read Time
4 L ~ z Begin Write Time
5 L ' \% Data Written In
6 L H z End of Write Time
7 H X z End of Cycle, Memory Disabled
8 A H v+ Begin New Cycle, New Address Latched In
* Address valid during this time.
FIGURE 2
Write Cycle
TSTR-»= TSTR
sTR—Avi  VIHNVIH /_\._
cs l TWP
o - AN
T™MS e
MSEL ViL ) \
TAS [=—a] \]‘T“" Tos;t-— ——\' TDH
HIGH ! \
A
DX Z DI { )4
e L1 | ! W
REFERENCE .1 0 1 2 3 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE STR MSEL DX FUNCTION
-1 H X P4 Memory Disabled
[e] ~ X V* Cycle Begins, Addresses are Latched
1 L L z Write Period Begins
2 L Es \ Data In is Written
3 o H z Write Compieted
4 H X z Prepare for Next Cycle
5 ™~ X Vv Cycle Ends, Next Cycle Begins
* Address valid during this time.
FIGURE 3
Typical Microprocessor System
\J DX0-1
HM-6512
Ccs veCH—
HM-6100 Hi L HM-6512 | lstr  msel]
F cs  vee ADR  DX11}—
E STR  MSEL|— $—{DX0 DX10
G DX11—114 ADR  DX11 '—17 —{DX1 DX9|—4
$——DX0  DX10 DX0  DX10} ¢{px2  Dxs|—{
——DX1 DX9 DX1 DX9}—4 —{DX3 DX7F—4¢
p——DX2 DX8 19 DX2 DX8|4 —DXx4 DX6
: DX3 DX7H1—4 DX3 DX714 —{GND DX5 f—
DX4 DX6 19 DX4 DX6 |4
—{GND . DX5 |~ GND  DX5|—
LXMAR
MEM:
XTC—




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.

2.

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

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

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

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.

The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce |< DATA RETENTION MODE
4.5V a5V AL

vce 2 2.0V

= TEHEL

7
E / VCC 0.3V /
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HARRIS HM-6513

| PRODUCTS DIVISION
512 x 4 CMOS RAM

A DIVISION OF HARRIS CORPORATION

Features Pinout
e  LOW POWER STANDBY 250 UW MAX. TOP VIEW
e LOW POWER OPERATION 35mW/MHz MAX. ———
asre " 18shvec
e DATA RETENTION @ 2.0V MIN. K R
e  TTL COMPATIBILITY INPUT/OUTPUT Aaf2 1
e COMMON DATA IN/OUT A3[]3 16[]A7
e THREE STATE OUTPUTS A2[]a 15[] A8
®  FAST ACCESS TIME 300nsec MAX. A1[]s 14[]pco
e INDUSTRIAL OR COMMERCIAL TEMPERATURE RANGE ao[]e 13[]Jpan
e 18PIN PACKAGE FOR HIGH DENSITY v[7 12[Joa2
®  ON CHIP ADDRESS REGISTER =
; E(]s 11[]pas
e  PINOUT ALLOWS UPGRADE TO HM-6514 _
GND[]9 100w

Description

The HM-6513 is a 512 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.

Logic Symbol

vcc

o——mi
|

GATED DECODERS:
GATE ON RISING EDGE OF G

On chip latches are provided for the addresses allowing efficient interfac- A0
ing with microprocessor systems. The data output can be forced to a high Al —o
impedance state for use in expanded memory systems. ﬁg Dao
A4 — ———— DQ1
The HM-6513 is a fully static RAM and may be maintained in any state ﬁg pQ2
for an indefinite period of time. Data retention supply voltage and supply ﬁ;-— Dpa3
current are guaranteed over temperature. Y
The HM-6513 is supplied in two versions, the HM-6513H and the HM- A= Add: ess Input J_GND
6513L. The H or L is used to designate the logic level to be connected E—Chip; Enable =
3 to the Y input. If a HM-6513H is procured the user must connect the W-Write Enable
input to VCC in the system. If a HM-6513L is used the Y input must be DQ -Data In/Out
connected to system ground. Y ~Hard Wired Input
Functional Diagram "
A7O0— A <
A6 O——{ LATCHED GATED 64x32
Aso——| araisren R DECODER 4 MATRIX
JYY. S— A
30—
G
IL I 8 8 8 8
N G
I/‘ A
DQOO- 1 .D/\l‘ J‘
pato- | 1 A GATED COLUMN
AN AND DATA
A INPUT/OUTPUT
pazo | 1 1
-
|: A l
A
ALL LINES ACTIVE HIGH — POSITIVE LOGIC A A
THREE STATE BUFFERS: A A
A HIGH —= OUTPUT ACTIVE 9 N LATCHED
ADDRESS
GISTERS:
A cH ON RISING EDGE OF L REGISTER
§W

Lo b Lo

mi

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-48



Specifications HM-6513-9

Supply Voltage — (VCC -GND)

Input or Output Voltage Applied

Storage Temperature

ABSOLUTE MAXIMUM RATINGS

-650C to +1500C

-0.3V to +8.0V

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

OPERATING RANGE

Operating Supply Voltage
Industrial (-9)

Operating Temperature Range
Industrial (-9)

4.5V to 5.6V

-400C to 850C

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

NOTES:

B WN -

TEMP. & VCC = TEMP = 250¢(1)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 50 1.0 uA 10=0

VI = VCC or GND

ICCOoP Operating Supply Current @ 7 5 mA f=1MHz, 10=0
VI = VCC or GND

ICCDR Data Retention Supply Current 25 0.1 A 10=0VCC=20
VI = VCC or GND

VCCDR Data Retention Supply Voltage 20 1.4 \"

" Input Leakage Current -1.0 +1.0 0.0 HA GND L vI<vCe
1oz Input/Output Leakage Current -1.0 +1.0 0.0 nA GND < vio Lvce
ViL Input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage vcC vCC 2.0 \
=20 | +03
voL Output Low Voltage 0.45 0.35 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
Cl Input Capacitance@ 8.0 5.0 pF VI =VCC or GND
f=1MHz
Clo Input/Output Capacitance@ 10.0 6.0 pF VIO =VCC or GND
f= 1MHz
T
TELQV | Chip Enable Access Time 300 170 ns ®
TAVQV | Address Access Time 320 170 ns @
TELQX | Chip Enable Output Enable 100 50 ns ®@
Time
TWLQZ | Write Enable Output Disable 20 100 40 ns ®
Time
TEHQZ | Chip Enable Output Disable 100 40 ns @
Time
TELEH | Chip Enable Pulse Negative 300 170 ns ®
Width
TEHEL | Chip Enable Pulse Positive 120 70 ns ®
Width
TAVEL Address Setup Time 20 0 ns @
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 300 150 ns ®
TWLEH | Write Enable Pulse Setup Time | 300 150 ns ®@
TELWH | Write Enable Puise Hold Time 300 150 ns ®
TDVWH | Data Setup Time 200 100 ns @
TWHDZ | Data Hold Time 0 -10 ns O)
TWLDV | Write Data Delay Time 100 50 ns @
TWLEL | Early Output High-Z Time 0 -10 ns ®
TEHWH | Late Output High-Z Time 0 -10 ns ®
TELEL | Read or Write Cycle Time 420 240 ns ®

measurements at 1.5V reference level.
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All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

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



Specifications HM-6513-5

ABSCLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
. Commercial 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V)
to (VCC +0.3V) Operating Temperature Range
Commercial 00C to +759C
Storage Temperature -650C to +1500C

ELECTRICAL CHARACTERISTICS

TEMP. & veC= || TEMP = 250c()
OPERATING VCC = 5.0V
RANGE
. - TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 500 50 MA Vi=VCCor GND
10=0
1ccoep Operating Supply Current @ 7 5 mA f=1MHz, 10=0
VI = VCC or GND
1ICCDR Data Retention Supply Current 500 10 MA vCC=20,10=0
VI = VCC or GND
D.C. VCCDR | Data Retention Supply Voltage 2.0 1.4 \%

n Input Leakage Current -10.0 | +10.0 0.5 A GND < vi Svee
noz Input/Output Leakage Current | -10.0 | +10.0 0.5 uA GND < vio<vce
VIL | Logical 0" Input Voltage -03 | 08 2.0 v
VIH | Logical “1” Input Voltage vee | vee 2.0 v

-20 | +03
VoL Logical 0" Output Voltage 0.45 0.35 v 10 = 1.6mA
VOH Logical ”’1”* Output Voltage 24 4.0 v 10 = -0.4mA
cl Input Capacitance(3) 8.0 5.0 pF | VI=VCCor GND
f= 1MHz
Cio Input/Output Capacitance@ 10.0 6.0 pF V10=VCC or GND
f= 1MHz
TELQV | Chip Enable Access Time 350 200 ns ®
TAVQV | Address Access Time 370 200 ns @
TELQX | Chip Enable Output Enable 100 50 ns ®
Time
TWLQZ | Write Enable Output Disable 20 100 50 ns ®
Time
TEHQZ | Chip Enable Output Disable 100 50 ns ®
Time
TELEH | Chip Enable Pulse Negative 350 200 ns @
Width
TEHEL | Chip Enable Pulse Positive 150 100 ns ®
A.C. Width
TAVEL | Address Setup Time 20 : 0 ns ®
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 350 200 ns ®
TWLEH | Write Enable Pulse Setup Time | 350 200 ns @
TELWH | Write Enable Pulse Hold Time | 350 200 ns ®
TDVWH | Data Setup Time 250 150 ns ®
TWHDZ | Data Hold Time 0 -10 ns HO)
TWLDV | Write Data Delay Time 100 50 ns ®
TWLEL Early Output High-Z Time 0 -10 ns @
TEHWH | Late Output High-Z Time 0 -10 ns ®
TELEL Read or Write Cycle Time 500 320 ns @

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

3-50



Read Cycle

TELEL |

ml

TELOX e N
I
; HIGH Z
na HIGH 2 M( VALID DATA OUT
_ HIGH
W
TIME ! | } | } 4
T T T T T T T
REFERENCE 0 } 2 3 4 5
TRUTH TABLE
TIME INPUTS | DATA1/0
REFERENCE | E W A pa FUNCTION

a Hox | x Zz | MEMORY DISABLED

0 ~H v Z | CYCLE BEGINS, ADDRESSES ARE LATCHED

! LoH | X X | OUTPUT ENABLED

2 LR X v |outeuTvaLiD

3 S H | x V | READ ACCOMPLISHED

4 HoX | x Z | PREPARE FOR NEXT CYCLE (SAME AS -1)

5 CH| 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 requir-
ed hold time the addresses may change state without
affecting device operation. During time (T = 1) the output
becomes enabled but data is not valid until 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). The memory is now ready for the next
cycle.

Write Cycle

110 ADD
TEHEL TELEW TEHEL —a]
v N
TWLEH
- TWLEL }—o - TEHWH —
TWLWH:
_ N v
w N N V7
TWLDV—>
0a HIGH 2 VAUD DATAINPUT | Y HIGHZ
TOVWH Il—— TWHDZ
TELWH
e 4 | [ R
REFERENCE 0 1 5 3 i 5
TRUTH TABLE
TIME INPUTS
REFERENCE E W A DQ FUNCTION

B Hox | x z MEMORY DISABLED

0 ~x| v z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L L] x z WRITE PERIOD BEGINS

2 Ll oxov DATA IN IS WRITTEN

3 s Hl o x oz WRITE COMPLETED

4 Hox | x 2 PREPARE FOR NEXT CYCLE [SAME AS -1)

5 ~ x| v 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 regist-
ers. There are two basic types of write cycles, which differ
in the control of the common data-in/data-out bus.

Case 1: E falls before W falls

The output buffers may become enabled (reading) if E
falls before W falls, W is used to disable (three-state) the
outputs so input data can be applied. TLWDV must be met
to allow the W signal time to disable the outputs before
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applying input data. Also, at the end of the cycle the out-
puts may become active if W rises before E. The RAM out-
puts will disable (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 rises.

This E and W control timing will guarantee that the data
outputs will stay disabled throughout the cycle, thus simp-
lifying the data input timing. TWLEL and TEHWH must be
met but TWLDV becomes meaningless and can be ignored.
In this cycle TDVWH and TWHDZ become TDVEH and

TEHDZ.
times to the E rising edge.

ln__other words, reference data setup and hold

IF OBSERVE | IGNORE

Case 1 | E falls before W TWLDV TWLEL
Case 2 | E falls after W & TWLEL TWLDV
E rises before W TEHWH TWHDV

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

Read Modify Write Cycle

A 11D ADD NEXT ADD
TELEL
F: TEHEL TELEH TEHEL —]
3 /1 N—
—] f—TwHEL TWLEH TWHEL—=] |=—o
< N rWqu——,/
w //// N N y2. ///////////
] TWLOZ e
——{ TwiLpv mku——\l——rwnnz
HIGH Z
ba HIGH Z DATA OUT HIGHZ iveuT DATA |
— TELOX
|~—TELav
S S o W N S S
REFERENCE R 0 1 3 4 5 6
TRUTH TABLE
TIME INPUTS | DATANO
REFERENCE | E W A pa FUNCTION
1 Hox | x z | memoRy DisaBLED
0 AR z | CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LoH | X X | READ MODE, OUTPUT ENABLED
2 LoH | X v | READ MODE, OUTPUT VALID
3 LoL | ox z | WRITE MODE, OUTPUT HIGH Z
4 L | ox V | WRITE MODE, DATA IS WRITTEN
5 S, H | x z | WRITE cOMPLETED
6 Hox | x z | PREPARE FOR NEXT CYCLE (SAME AS -1)
7 TH |V Z | CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0)

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

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

NOTES:

In the above descriptions the numbers in parenthesis (T = X) refer to the respective timing diagrams.
The numbers are located on the time reference line below each diagram. The timing diagrams shown
are only examples and are not the only valid method of operation.
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2113 Compatibility

ey {

ADD * ADDRESS VALID NEXT
2113 — Requires the Address to Remain Valid
Throughout the Cycle.

6513 — Requires Valid Address for Only a Small
Portion of the Cycle, but Requires E to
Fall to Initiate Each Cycle.

COMPATIBLE
TIMING

ADD >< ADDRESS VALID ) ¢

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vee |—4-5v DATA RETENTION MODE vy
vee > 2.0V /
= TEHEL
7 \
E VCC £0.3V 44/////

Suggestions For 6513 Memory Array Design

The HM-6513 is a device that can be used to good wee

advantage in systems which are offered with choices wsa 55‘*‘5“3"l\.vuupsn To Raw
of memory array size. With one common memory Vf—"""'_’mn
board layout the designer can easily offer two differ- smt_[

ent array sizes. This is accomplished by using the
conveniently similar pinouts of the HM-6513 (512 by

HD-6440

4) and the HM-6514 (1K by 4). For example, a 4K oMos o s

by 8 bit array using HM-6513s and a 8K word by ADORESS 2 b [ eNanLe

8 bit array using HM-6514s can be easily implement- DECODER [~ LINES

ed on the same printed circuit card. The circuit dia- ORVER p

gram suggests one implementation requiring only CHIP ENABLE |

one jumper wire for 4K or 8K word selection. This TIMING CONTROL

simple jumper wire also allows the 4K array to utilize %9 :Sgnessss

the HM-6513H or the HM-6513L version.
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HARRIS

SEMICONDUCTOR

U sosusms.omsion HM-6514
1024 x 4 CMOS RAM

Features Pinout
TOP VIEW
e LOWPOWER STANDBY 250uW MAX.
e LOWPOWER OPERATION 35mW/MHz MAX. Hvee
® DATA RETENTION @ 2.0V MIN. jAy
e TTL COMPATIBLE INPUT/OUTPUT ]AS
e COMMON DATA IN/OUT :|A9
e THREE-STATE OUTPUTS ]DQO
e STANDARD JEDEC PINOUT Hoar
e FAST ACCESS TIME 200nsec MAX. ]DOZ
e MILITARY TEMPERATURE RANGE o3
e INDUSTRIAL TEMPERATURE RANGE _
e 18PIN PACKAGE FOR HIGH DENSITY HW
e ON CHIP ADDRESS REGISTER
Description Logic Symbol
The HM-6514 is a 1024 x 4 static CMOS RAM fabricated using self Py
aligned silicon gate technology. The device utilizes synchronous circuitry l
to achieve high performance and low power operation. o
Al
On chip latches are provided for the addresses allowing efficient inter- A bao
facing with microprocessor systems. The data output can be forced to s pa1
a high impedance state for use in expanded memory systems. A )_3232
The HM-6514 is a fully static RAM and may be maintained in any state :g
for an indefinite period of time. Data retention supply voltage and supply
current are guaranteed over temperature. st _I_GND
W - Write Enable -
DQ - Data In/Out

Functional Diagram

A7 O——— LATCHED GATED 64x 64
ADDRESS ROW  |—— MATRIX
A6 O———1 REGISTER DECODER o
A5 O—— %
A4 O—
L [
l c L o T
[ k ] -
d A
Dao & Y|
—I : GATED COLUMN
[ A
DQ1o- <1 DECODER
A AND
ﬁd—-l C DATA
I A
D02 O INPUT/OUTPUT
AN
A
bas °_‘:ﬁlr P ]
A
ALL LINES ACTIVE HIGH -
POSITIVE LOGIC a 4
THREE STATE BUFFERS: A A
A HIGH—— OUTPUT ACTIVE . LATCHED
ADDRESS REGISTERS: ADDRESS

LATCH ON RISING EDGE OF L

GATED DECODERS:
GATE ON RISING EDGE OF G

REGISTER

Ll L L.

o>

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-54



HM-6514B-2/HM-65148B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage 4.5V to 5.5V
. Military (-2 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) g tY (' ( )9)
n rial (-
to (VCC +0.3V) ustria
Storage Temperature -650C to +150°C Operating Temperature
Military (-2) -550C to +125°C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP = 250¢(D)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 50 1.0 uA 10=0
VI =VCC or GND
Iccop Operating Supply Current @ 7 5 mA =1MHz,10=0
VI = VCC or GND
ICCDR Data Retention Supply Current 25 0.1 MA VCC=2.0,10=0
VI = VCC or GND
VCCDR Data Retention Supply Voltage 20 1.4 "
D.C. 1 Input Leakage Current -1.0 +1.0 0.0 HA GND L vi Lvce
1102 Input/Output Leakage Current -1.0 +1.0 0.0 uA GND<vio<vce
ViL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage vce VCC 2.0 \
-20 | +03
VoL Output Low Voltage 0.45 0.35 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 \% 10 =-1.0mA
Cl Input Capacnance@ 8.0 5.0 pF VI =VCC or GND
= 1MHz
clo Input/Output Capacitance@ 10.0 6.0 pF VIO=VCC or GND
= 1MHz
TELQV Chip Enable Access Time 200 150 ns @
TAVQV | Address Access Time 220 150 ns ®@
TELQX | Chip Enable Output Enable 80 40 ns ®
Time
TWLQZ | Write Enable Output Disable 20 80 40 ns ®
Time
TEHQZ Chip Enable Output Disable 80 40 ns @
Time
TELEH | Chip Enable Pulse Negative 200 150 ns ®
Width
TEHEL Chip Enable Pulse Positive 90 60 ns @
Width
A.C. )
TAVEL | Address Setup Time 20 0 ns ®@
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 200 100 ns ®
TWLEH | Write Enable Pulse Setup Time | 200 100 ns @
TELWH | Write Enable Pulse Hold Time 200 150 ns ®
TDVWH | Data Setup Time 120 80 ns ®
TWHDZ | Data Hold Time 0 0 ns @
TWLDV Write Data Delay Time 80 50 ns 4
TWLEL | Early Output High-Z Time 0 -10 ns ®
TEHWH Late Output High-Z Time 0 -10 ns @
TELEL | Read or Write Cycle Time 290 210 ns ®

NOTES: 0 All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC test conditions: Inputs — TRISE = TFALL = 20ns; Output — CLOAD = 50pF. All timing measured at
1.5V reference level.

EEE
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Specifications HM-6514-2/HM-6514-9

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) mltlj':a?{ (|—(2)9) :g\\// to gg\\//
to (GND +0.3V) stria PV 10 3.
Storage Temperature -650C to +1500C Operatm.g. Temperature
Military (~2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & vec= || TEMP = 250c(D)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 50 1.0 uA 10=0
VI=VCCor GND
ICCOP Operating Supply Current @ 7 5 mA f=1MHz, 10=0
VI =VCC or GND
ICCDR Data Retention Supply Current 25 0.1 uA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 20 14 \%
D.C n Input Leakage Current -1.0 +1.0 0.0 HA GND < vI <vCC
e 110z Input/Output Leakage Current -1.0 +1.0 0.0 uA GND L vio<vce
Vit Input !_ow Voltage -0.3 0.8 2.0 \%
VIH Input High Voltage vce vce 2.0 \
-2.0 +0.3
VoL Output Low Voltage 0.45 0.35 \Y 10 = 2.0mA
VOH Output High Voltage 24 4.0 \" 10 = -1.0mA
[o]] Input Capacitance 8.0 5.0 pF VI =VCCor GND
= 1MHz
[of]e] Input/Output Capacitance@ 10.0 6.0 pF VIO = VCC or GND
= 1MHz
S—— |
TELQV Chip Enable Access Time 300 170 ns @
TAVQV | Address Access Time 320 170 ns O]
TELQX | Chip Enable Output Enable 100 40 ns ®
Time
TWLQZ | Write Enable Output Disable 20 100 40 ns @
Time
TEHQZ Chip Enable Output Disable 100 40 ns @
Time
TELEH | Chip Enable Pulse Negative 300 170 ns ®
Width
A.C. TEHEL | Chip Enable Pulse Positive 120 70 ns ®
Width
TAVEL | Address Setup Time 20 0 ns ®
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 300 150 ns ®
TWLEH | Write Enable Pulse Setup Time | 300 150 ns ®
TELWH | Write Enable Pulse Hold Time | 300 150 ns ®
TOVWH | Data Setup Time 200 100 ns @
TWHDZ | Data Hold Time 0 0 ns @)
TWLDV | Write Data Delay Time 100 50 ns @
TWLEL | Early Output High-Z Time - 0 -10 ns O]
TEHWH Late Output High-Z Time 0 -10 ns @
TELEL | Read or Write Cycle Time 420 240 ns ®
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.

»ona

measurements at 1.5V reference level.
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Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

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



Specifications HM-6514C-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage — (VCC -GND) -0.3V to +8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (GND +0.3V) o T
_6EO o perating Temperature
Storage Temperature 650C to +1500C Industrial (-9) _400C to +850C

ELECTRICAL CHARACTERISTICS

TEMP, & VCC = TEMP = 25°C®
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
IccsB Standby Supply Current 100 10 UA 10=0
VI =VCC or GND
Iccop Operating Supply Current @ 7 5 mA f=1MHz,10=0
VI =VCC or GND
ICCDR Data Retention Supply Current 50 0.1 A VCC=2.0V,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 20 14 A
D.C. i Input Leakage Current -1.0 +1.0 0.0 MA GND L vi <vce
110z Input/Output Leakage Current | -1.0 | +1.0 0.0 uA | GNDSvio<vce
VIL Input Low Voltage -0.3 0.8 2.0 \Y
VIH Input High Voltage vce vcc 20 \%
-2.0 +0.3
voL Output Low Voltage 0.45 0.35 \ 10 = 2.0mA
VOH Output High Voltage 24 4.0 \ 10 =-1.0mA
cl Input Capacitance (3) 8.0 5.0 oF | Vi=veceor GND
f=1MHz
Cclo Input/Output Capacitance@ 10.0 6.0 pF VIO = VCC or GND
f=1MHz
L
— —
TELQV | Chip Enable Access Time 300 170 ns ®
TAVQV | Address Access Time 320 170 ns ®
TELQX | Chip Enable Output Enable 100 40 ns @
Time
TWLQZ | Write Enable Output Disable 20 100 40 ns @
Time
TEHQZ | Chip Enable Output Disable 100 40 ns ®@
Time
TELEH | Chip Enable Pulse Negative 300 170 ns ®@
Width
TEHEL Chip Enable Pulse Positive 120 70 ns @
Width
A.C. TAVEL Address Setup Time 20 0 ns @
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 300 150 ns ®
TWLEH | Write Enable Pulse Setup Time | 300 150 ns @
TELWH | Write Enable Pulse Hold Time | 300 170 ns ®
TDVWH | Data Setup Time 200 100 ns ®
TWHDZ | Data Hold Time 0 0 ns
TWLDV Write Data Delay Time 100 50 ns 4
TWLEL Early Output High-Z Time 0 -10 ns @
TEHWH Late Output High-Z Time 0 -10 ns @
TELEL | Read or Write Cycle Time 420 240 ns ®@
NOTES: 1. All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 56mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Specifications HM-6514-5

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

to (GND +0.3V) Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to +750C

ELECTRICAL CHARACTERISTICS

TEMP. & vee= || TEMP = 250c(1)
OPERATING VCC = 5.0V
RANGE
TEST
SYMBOL PARAMETER MIN | MAX TYPICAL UNITS CONDITIONS
iccss Standby Supply Current 50Q 50 A VI =VCC or GND
10=0
ICCOP | Operating Supply Current (2) 7 5 mA | f=1MHz,10=0
VI = VCC or GND
ICCDR Data Retention Supply Current 500 10 uA VCC=20,10=0
) VI = VCC or GND
D.C VCCDR | Data Retention Supply Voltage 2.0 1.4 Vv
1 Input Leakage Current -10.0 | +10.0 0.5 nA 6ND <vi <vce
1102 Input/Output Leakage Current -10.0 +10.0 0.5 uA vce < VIO < GND
VIL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage vce vcC 2.0 3
-20 | +03 ‘
VOL Output Low Voltage 0.45 0.35 \Y 10 = 1.6mA
VOH Output High Voltage 24 4.0 \ 10 = -04mA
Cl Input Capacitance@ 8.0 5.0 pF V1 =VCC or GND
f=1MHz
cio Input/Output Capacitance@ 10.0 6.0 pF VIO = vCC or GND
f= 1MHz
- TELQV Chip Enable Access Time 350 200 ns @
TAVQV Address Access Time 370 200 ns @
TELQX | Chip Enable Output Enable 20 100 50 ns ®
Time
TWLQZ | Write Enable Output Disable 100 50 ns ®
Time
TEHQZ | Chip Enable Output Disable 100 50 ns ®
Time
TELEH | Chip Enable Pulse Negative 350 200 ns ®
Width
TEHEL | Chip Enable Pulse Positive 150 100 ns ®@
Width
A.C. TAVEL | Address Setup Time 20 0 ns ®
TELAX | Address Hold Time 50 20 ns ®
TWLWH | Write Enable Pulse Width 350 200 ns ®
TWLEH | Write Enable Pulse Setup Time | 350 200 ns ®
TELWH | Write Enable Pulse Hold Time | 350 200 ns ®
TDVWH | Data Setup Time 250 150 ns ®
TWHDZ | Data Hold Time 0 0 ns ®
TWLDV | Write Data Delay Time 100 50 ns ®
TWLEL Early Output High-Z Time 0 -10 ns @
TEHWH | Late Output High-Z Time 0 -10 ns ®
TELEL Read or Write Cycle Time 500 320 ns @

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

1

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Read Cycle

TELEL

mi

reion TEHQZ —=| |=—
e

HIGH Z
ba HIGH 2 MK VALID DATA OUT
_ HIGH
W
TIME ! | .L 1 t ? t
REFERENCE o 1 2 3o §

TRUTH TABLE

TIME INPUTS  |DATA /O
REFERENCE | E W A Da FUNCTION
R H x| x z MEMORY DISABLED
0 H |V z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LoH | x X OUTPUT ENABLED
2 LoH | ox v OUTPUT VALID
3 L H | X v READ ACCOMPLISHED
4 Hox | x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 ~ H |V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0}

The address information is latched in the on chip registers W must remain high_throughéut the read cycle. After the

on the falling edge of E (T = 0). Minimum address setup
and hold time requirements must be met. After the requir-
ed hold time the addresses may change state without
affecting device operation. During time (T = 1) the outputs
become enabled but data is not valid until time (T = 2).

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). The memory is now ready for the next
cycle.

Write Cycle

A LID ADD NEXT ADD
TELEL
TEHEL TELEH TEHEL
( N
3 N /]
TWLEH
3 TWLWH
W N N 7
[~— WiV
na HIGHZ VAUD oATAINPOT | Y HIGHZ
TOVWH TWHDZ
TELWH.
e 4| + oy
REFERENCE ) 1 2 5 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE | E W A DQ FUNCTION

g Hox | x z MEMORY DISABLED

0 ~x|v oz CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L] o x oz WRITE PERIOD BEGINS

2 Lo x v DATA IN IS WRITTEN

3 s H| o x oz WRITE COMPLETED

4 Hox | x oz PREPARE FOR NEXT CYCLE (SAME AS -1)

5 x| v oz 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 regist-~

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

3-59



E falls before W falls

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

Case 1:

Case 2: E falls equal to or afteeraHs, and E rises
before or equal to W rises.

This E and W control timing will guarantee that the data
outputs will stay disabled throughout the cycle, thus simp-

lifying the data input timing. TWLEL and TEHWH must be
met but TWLDV becomes meaningless and can be ignored.
In this cycle TDVWH and TWHDZ become TDVEH and

TEHDZ. In_other words, reference data setup and hold
times to the E rising edge.
IF OBSERVE IGNORE
Case 1 | E falls before W TWLDV TWLEL
Case 2 | E falls after W & TWLEL TWLDV
E rises before W TEHWH TWHDV

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

Read Modify Write Cycle

A NEXT ADD
TELEL.
FTEHEL TELEH TEHEL ——
E N —
TWLEH
TWLWH ——
W Y,
W 7 AN 2
—>‘ TWLOZ }r—t—
—f==| TWLDV mku~—-\l<——rwuoz
HIGH 2 i@é@% CD HIGH Z
na DATA OUT INPUT DATA
TE"mﬁl.uv a
—
Tine [ ! '\ 4 !
REFERENCE H 1 > 2 4 5 i 7

TRUTH TABLE

TIME INPUTS DATAI/O
REFERENCE Eow A DQ FUNCTION
-1 H X X z MEMORY DISABLED
0 Now v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 Lt H X X READ MODE, OUTPUT ENABLED
2 L H X \ READ MODE, OUTPUT VALID
3 L oL X 4 WRITE MODE, OUTPUT HIGH Z
4 L £ X v WRITE MODE, DATA IS WRITTEN
5 o+ H X z WRITE COMPLETED
6 H X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
7 H \ z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

NOTES:

In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams.
The numbers are located on the time reference line below each diagram. The timing diagrams shown
are only examples and are not the only valid method of operation.
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2114 Compatibility

2114 ] 1y |

ADDRESS VALID * NEXT )
2114 — Requires the Address to Remain Valid
Throughout the Cycle.

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

COMPATIBLE
TIMING

ADD X ADDRESS VALID X

al
K
mi

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vcc l‘* DATA RETENTION MODE

4.5v 45V
vee 2 2.0v /
7
E vee £0.3V 44////J

- TEHEL
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION
A DIVISION OF HARRIS CORPORATION

Advance Information

HVi-6515
1K x 8 CMOS RAM

Features Pinout
® LOWPOWER STANDBY 5mW MAX. TOP VIEW
® LOWPOWER OPERATION 50mW/MHz MAX.
® FAST ACCESS 240ns MAX. a7 24[Jvee
A6 ]2 23[J A8
® INDUSTRY STANDARD PINOUT asds 2P0
® SINGLE SUPPLY 5 VOLT vCC Aal]a 210w
A3[]s 201G
® TTL COMPATIBLE a20s ofv
® STATIC MEMORY CELLS a7 18[1E
® HIGH OUTPUT DRIVE 2STD. TTL LOADS Dg’; 8 " %22;
® ON CHIP ADDRESS LATCHES b1 A oas
® EASY MICROPROCESSOR INTERFACING paz 3904
GND DQ3
® WIDE TEMPERATURE RANGE
A Address Input
Description DQ Data Input/Output
E  Chip Enable
The HM-6515 is a CMOS 1024 x 8 Static Random Access Memory. Extremely G Output Enable
low power operation is achieved by the use of complementary MOS design tech- W Write Enable
Y Hard Wired Input

nigues. This low power is further enhanced by the use of synchronous circuit
techniques that keep the active (operating) power low, and also give fast access
times. The pinout of the HM-6515 is the popular 24 pin, 8 bit wide standard
which allows easy memory board layouts, flexible enough to accomodate a var-
iety of PROMs, RAMs, EPROMs and ROM:s.

The HM-6515 is ideally suited for use in microprocessor based systems. The
byte wide organization simplifies the memory array design, and keeps operating
power down to a minimum because only one device is enabled at a time. The
address latches allow very simple interfacing to recent generation microprocessors
which employ a multiplexed address/data bus, such as the 8085. The conven-
ient output enable control also simplifies multiplexed bus interfacing by allow-
ing the data outputs to be controlled independent of the chip enable.

The HM-6515 is supplied in two versions, the HM-6515H and the HM-6515L..
The H or L is used to'designate the logic level to be connected to the Y input.
If an HM-6515H is procured the user must connect the Y input to VCC in the
system. If an HM-6515L is used the Y input must be connected to system GND.

Logic Symbol

+vee

w—Q

¢—a

A0 1
A1 —
A2 —
A3 —
A4 ~——
A5 =
A6 —
A7 ]
A8 —
A9 —
Y —

—DQO0
— DQ1
— DQ2
— DQ3
— DbQa
—DQ5
— DQ6
— DQ7

lll—

Functional Diagram

A9 —o

LATCHED
ADDRESS
REGISTER|

A7 —o
A6 ——f
A5 ——

64 x 128
MATRIX

16

16 {16416 fi

ol

GATED COLUMN

DECODER

DQao
THRU
pler)

ALL LINES POSITIVE LOGIC -
ACTIVE HIGH

A

A

THREE STATE BUFFERS:
A HIGH—= OQUTPUT ACTIVE H

ADDRESS LATCHES AND GATED

LATCHED ADDRESS

REGISTER

DECODERS:
LATCH ON RISING EDGE OF L

GATE ON RISING EDGE OF G A3

I

A1

A2 A0

CAUTION: These devices are sensitive to electrostatic discharge.

Users should follow IC Handling Procedures specified on pg. 1-6.
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D.C

A.C.

Specifications HM-6515 -9

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

Supply Voltage -VCC +8.0V Operating Supply Voltage
Industrial (-9) 4.5V to 5.5V
Input or Output Voltage Applied GND -0.3V
to VCC +0.3V Operating Temperature Ranges:
Industrial (-9) -400C to +85°C
Storage Temperature -650C to +1500C
Input Rise/Fall Time <10us
ELECTRICAL CHARACTERISTICS
TEMP. & VCC = TEMP. = 250C¢ (1)
OPERATING RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN MAX TYP UNITS CONDITIONS
ICCSB Standby Supply Current 1.0 0.10 mA 10=0
VI=VCCor GND
ICCOP Operating Supply Current @ 10.0 7.0 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 500 0.05 MA 10=0,VCC=20
Vi =VCCor GND
. VCCDR Data Retention Supply Voltage 20 Vv
H Input Leakage Current -1.0 +1.0 0.0 MA GND SVI SVCC
1oz Input/Output Leakage Current -1.0 +1.0 00 MA 6ND <vio<Lvce
ViL Input Low Voltage © 03 0.8 20 \%
VIH Input High Voltage VCC-20| VCC+0.3 20 \
VoL Output Low Voltage 0.40 0.35 \ 10 = 3.2mA
VOH Output High Voltage 2.4 40 \Y) 10 = -1.0mA
cl Input Capacitance (3) 8.0 5.0 PF V1 = VCC or GND
f=1MHz
cio Input/Output Capacitance @ 10.0 70 pF VIO = VCCor GND
f=1MHz
TELQV | Chip Enable Access Time 240 130 ns O]
TAVQV Address Access Time 250 130 ns @
TELQX Chip Enable Qutput Enable Time 20 100 50 ns @
TwLQZ Write Enable Output Disable Time 100 50 ns @
TEHQZ Chip Enable Output Disable Time 100 50 ns @
TGLQV Output Enable Qutput Enable Time 20 100 50 ns @
TGHQZ | Output Enable Output Disable Time 100 50 ns O)
TELEH Chip Enable Pulse Negative Width 240 130 ns @
TEHEL Chip Enable Pulse Positive Width 150 70 ns @
TAVEL Address Setup Time 10 0 ns @
TELAX | Address Hold Time 50 35 ns O)
TWLWH | Write Enable Pulse Width 100 50 ns @
TWLEH | Write Enable Pulse Setup Time 100 50 ns ®
TELWH Write Enable Pulse Hold Time 240 130 ns @
TDVWH | Data Setup Time 100 50 ns ®
TWHDZ | Data Hold Time 0 0 ns O)
TWHEL | Write Enable Read Setup Time 0 0 ns ®@
TQvwL Data Valid to Write Time 0 0 ns @
TWLDV | Write Data Delay Time 100 50 ns O]
TELEL | Read or Write Cycle Time 390 200 ns ®
NOTES:
(‘D All devices tested at worst case limits., Room temp., 5 volt data provided for information-not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency.
Example: Typical ICCOP = 5mA/MHz,
@ Capacitance sampled and guaranteed-not 100% tested.
AC test conditions: Inputs—TRISE = TFALL = 20ns; Output—CLOAD = 50pF. All timing measured at

1.5V reference level.
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Read Cycle

RS
XIIXXRKY

002020202929 —_—ADD

TIME ] i [} [ [} ) [}
REFERENCE T 1 T | 1 1 !
-1 0 1 2 3 4 5
TRUTH TABLE
TIME — INPUTS
REFERENCE w T A DQ FUNCTION
-1 H X X X z MEMORY DISABLED
[ s H X v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H L X X OUTPUT ENABLED
2 L H L X v QUTPUT VALID
3 s H X X \% READ ACCOMPLISHED
4 H X X X r4 PREPARE FOR NEXT CYCLE (SAME AS -1}
5 S H X Vv Y4 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),

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

the outputs become enabled but data is not valid until

time (T = 2), W must remain high throughout the read

next cycle.

Write Cycle

T

TAVEL |~
NEXT ADD

TELEL
TELEH - TEHEL — |
' E 1 > ! N
TWLEH
[~— TWLWH —~
w L
——TELWH =~ TDVWH—
X 0
DIQ 5 e e o K m VALID DATA IN
G HIGH
TIME ) ] 4 I} 4 ! I -
REFERENCE A P 1 2 3 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE E W G A DQ FUNCTION
-1 H X H | X X MEMORY DISABLED
0 X O H |V ooX CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H|Xx X WRITE PERIOD BEGINS
2 L o~ H X \% DATA IN ISWRITTEN
3 £ H H| X X WRITE COMPLETED
4 H X H|[x x PREPARE FOR NEXT CYCLE (SAME AS-1)
5 XX H |V o oXx CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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



Read Modify Write Cycle
TAVEL S| TLLTELAX - [ rave
Amwun ADDWW @w R NEXT ADD

TELEL
TEHEL TELEH TEHEL
13

b—TWLWH —
w
™~ DV
HIGH Z TELQX -~ W ‘=——w| TWHDZ
ba INPUT DATA HIGH Z

TIME I\ Il 1 | [l [ ] [}
REFERENCE R 0 1 2 3 4 5 6 7

TRUTH TABLE

TIME INPUTS DATA 1/0

REFERENCE | E W G A [o2e] FUNCTION

-1 H X H|X z MEMORY DISABLED

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

1 L H L X X READ MODE, OUTPUT ENABLED (W= HIGH,_G-= LOwW)

2 L H L X % READ MODE, OUTPUT VALID

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

4 L A H X \% WRITE MODE, DATA IS WRITTEN

5 £ H H|X z WRITE COMPLETED

6 Ho X HIX z PREPARE FOR NEXT CYCLE (SAME AS -1)

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

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

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

NOTES:

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

not the only valid method of operation.

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 + 0.3V to VCC - 0.3V.

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

3. All other inputs should ke 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce DATA RETENTION MODE
4.5V 45V
vCC 2 2.0V
TEHEL
7 N\
3 veeto.3v
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Advance Information

HM-6516

2K x 8 CMOS RAM

Features Pinout
TOP VIEW
[ ] LOW POWER STANDBY 5mW MAX.
[ ] LOW POWER OPERATION 50mW/MHz MAX.
[ ] FAST ACCESS 240ns MAX.
L] INDUSTRY STANDARD PINOUT
L4 SINGLE SUPPLY 5 VOLT vVCC
® TTL COMPATIBLE
® STATIC MEMORY CELLS
® HIGH OUTPUT DRIVE 2STD. TTL LOADS
® ON CHIP ADDRESS LATCHES
® EASY MICROPROCESSOR INTERFACING A Address Input
® WIDE TEMPERATURE RANGE DQ Data Input/Output
E  Chip Enable
. . G Output Enable
Description W Write Enable

The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex-
tremely low power operation is achieved by the use of complementary MOS
design techniques. This low power is further enhanced by the use of synch-
ronous circuit technigques that keep the active (operating) power low, and
also give fast access times. The pinout of the HM-6516 is the popular 24 pin,
8 bit wide standard which allows easy memory board layouts, flexible
enough to accomodate a variety of PROMs, RAMs, EPROMs, and ROMs.

The HM-6516 is ideally suited for use in microprocessor based systems.
The byte wide organization simplifies the memory array design, and keeps
operating power down to a minimum because only one device is enabled at
a time. The address latches allow very simple interfacing to recent genera-
tion microprocessors which employ a multiplexed address/data bus, such as
the 8085. The convenient output enable control also simplifies multiplexed
bus interfacing by allowing the data outputs to be controlled independant

of the chip enable.

Logic Symbol

+vee
|

tT—d

c—q

A0 —
Al
A2 —
A3 —
A4 —
A5 —
A6 —
A7 —
A8 —
A9 —
A10 —

—DQo
— DQ1
— DQ2
— DQ3
— DQ4
— DQ5
+— DQ6
— DQ7

|||——

Functional Diagram

ALL LINES POSITIVE LOGIC -
ACTIVE HIGH

THREE STATE BUFFERS:
A HIGH —~ OUTPUT ACTIVE

ADDRESS LATCHES AND GATED
DECODERS:
LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

A0

A9 ——

A8 ——f
LATCHED GATED 128 %128

A7 ———] ADDRESS ROW s MATRIX

A6 ——] REGISTER DECODER

prpm— =

v pu— 7

ol

v G
16 A16 f16 f16 A6 f16 f16
G GATED COLUMN
S 4
DECODER
A4 a
A A
L LATCHED ADDRESS

—>

REGISTER

AIK A2 Al A0

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-66




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

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - GND) -0.3 to 8.0V Operating Supply Voltage
Input or Output Voltage Applied (GND -0.3V) mgﬁ:tr:;a(l—(zjg) 22x :g gg\\;
to (VCC +0.3V) : :
. Operating Temperature
Storage Temperature -650C to 1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
Input Rise/Fall Time <10us
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C
RANGE vce=50v (D
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 1.0 0.10 mA 10=0,
VI=VCCor GND
ICCOP Operating Supply Current @ 10.0 70 mA f=1MHz,10=0,
VI=VCCor GND
ICCDR Data Retention Supply Current 500 0.05 MA 10=0,VvCC=20,
VI=VCCor GND
D.C. VCCDR Data Retention Supply Voltage 2.0 Y
1l Input Leakage Current -1.0 +1.0 0.0 uA GNnpLviLvee
oz Input/Output Leakage Current -1.0 +1.0 0.0 MA GND<LvIo<LvCcCe
ViIL Input Low Voltage -3.0 08 20 \Y
VIH Input High Voltage vCcC vCcC 20 \
-2.0 +0.3
VoL Output Low Voltage 0.45 0.35 \Y 10 =3.2mA
VOH Qutput High Voltage 24 40 \Y 10 = -1.0mA
Cl Input Capacitance @ 8.0 50 pF VI=VCCorGND,
f=1MHz
clo Input/Output Capacitance @ 10.0 7.0 pF VIO = VCC or GND,
f=1MHz
TELQV Chip Enable Access Time 240 130 ns @
TAVQV Address Access Time 250 130 ns @
TELQX Chip Enable Output Enable Time 20 100 50 ns @
TWLQZ Write Enable Output Disable Time 100 50 ns @
TEHQZ Chip Enable Qutput Disable Time 100 50 ns @
TGLQV Output Enable Output Enable Time 20 100 50 ns @
THGQZ Qutput Enable Qutput Disable Time 100 50 ns @
TELEH Chip Enable Pulse Negative Width 240 130 ns @
TEHEL Chip Enable Pulse Positive Width 150 70 ns @
TAVEL Address Setup Time 10 0 ns @

AcC. TELAX Address Hold Time 50 35 ns @
TWLWH Write Enable Pulse Width 100 50 ns @
TWLEH Write Enable Pulse Setup Time 100 50 ns @
TELWH Write Enable Pulse Hold Time 240 130 ns @
TDVWH | Data Setup Time 100 50 ns ®
TWHDZ | Data Hold Time 0 0 ns ®
TWHEL | Write Enable Read Setup Time 0 0 ns ®@
TQVWL | Data Valid to Write Time 0 0 ns @
TWLDV | Write Data Delay Time 100 50 ns @
TELEL | Read or Write Cycle Time 390 200 ns @

NOTES:
All devices tested at worst case limits. Room temp., 5 volt data provided for information-not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency.
Example: Typical ICCOP = 5mA/MHz.
Capacitance sampled and guaranteed-not 100% tested.
AC test conditions: Inputs—TRISE = TFALL = 20ns; Output—CLOAD = 50pF. All timing measured at
1.5V reference level.
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Read Cycle

} TAVQV

—={TEHQZ |=—

TIME [} ) [} 4 I} ] ]
REFERENCE T i I 1 J I
B 0 1 3 4 5
TRUTH TABLE
TIME INPUTS
REFERENCE T W T A bpa FUNCTION

-1 H X X |[x z MEMORY DISABLED
0 N H x|v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L H L |Xx x OUTPUT ENABLED
2 L H Lfx v OUTPUT VALID
3 o~ H X X v READ ACCOMPLISHED
4 H x x|x z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X H X |V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The address information is latched in the on chip reg-
isters by 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 outputs become enabled but data is not valid until time

(T = 2). W must remain high throughout the read cycle.
After the data has been read, E may return high (T = 3).
This will force the output buffers into a high impedance
mode at time (T = 4). G is used to disable the output
buffers when in a logical ‘1" state ( T = -1, 0, 3, 4, 5).
After (T = 4) time, the memory is ready for the next cycle.

Write Cycle

TAVEL =~
NEXT ADD
——————f=——— TEHEL —
€ f
-TWLEH
[~— TWLWH —= <
LY/AN NN W
———TELWH TovwAS TWHDX
DQ % R0 X VALID DATA IN
G HIGH
TIME 4 3 [} [} ] ] ']
REFERENCE A 0 1 2 3 a 5
TRUTH TABLE
TIME INPUTS
REFERENCE E W G A o0Da FUNCTION
-1 H X H|Xx x MEMORY DISABLED
0 X X H|V X CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L H | X X WRITE PERIOD BEGINS
2 L s H X v DATA IN ISWRITTEN
3 £ H H | X X WRITE COMPLETED
a H X H|X X PREPARE FOR NEXT CYCLE (SAME AS-1)
5 XN X H |V X CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The write cycle is initiated on the falling edge of E (T = 0),
which latches the address information in the on chip
registers.  If a write cycle is to be performed where the
output is not to become active, G can be held high (in-
active). TDVWH and TWHDX must be met for proper
device operation regardless of G. 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
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to the E rising edge. The write operation is terminated by
the first rising edge of W (T = 2) or E (T = 3). After the
minimum E high time (TEHEL), the next cycle may
begin. If a series of consecutive write cycles are to be
performed, the W line may be held low until all desired
locations have been written. In this case, data setup
and hold times must be referenced to the rising edge of E.



Read Modify Write Cycle

— i-TAvEL

3 NexT ADD

TeLen TELEL TEHEL
!
Ej N g

F=——TWLWH

L gy - S Y 0,

| ~ TWLDV
TELOX~ o ™WLaz || oV whoz

H Z v
DQL-— INPUT DATA | HIGH Z
g - TeLav - TGHaz

TIME i i I Iy

|
REFERENCE a 0 1 2 3 4 5 6 7

TRUTH TABLE

TIME INPUTS DATA 1/0
REFERENCE E w A Da FUNCTION

-1 H X Hf X z MEMORY DISABLED

0 LY H H)|V z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L H L} X X READ MODE, OUTPUT ENABLED (W= HIGH,E= Low)

2 L H L X \% READ MODE, OUTPUT VALID

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

4 L £ H| X v WRITE MODE, DATA 1S WRITTEN

5 Es H H| X r4 WRITE COMPLETED

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

7 X H H[V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
If the pulse width of W is relatively short in relation to that W may return high. The information just written may now
of E, a combination read write cycle may be performed. be read or E may return high, disabling the output buffer
If W remains high for the first part of the cycle, the output and preparing the device for the next cycle. Any number
will become active during time (T = 1) provided G is or sequence of read-write operations may be performed
low. Data out will be valid during time (T = 2). After while E is low providing all timing requirements are met.

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

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

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce L DATA RETENTION MODE
4.5V 4.5V

VvCC 2 2.0V

TEHEL

7

E VCC 0.3V
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A DIVISION Of HARRIS CORPORATION

U

HM-6518

1024 x 1 CMOS RAM

Features
o HM-6100 COMPATIBLE
® LOWSTANDBY POWER
® LOW OPERATING POWER
® FAST ACCESS TIME
® DATA RETENTION VOLTAGE
e TTL COMPATIBLE IN/OUT
® HIGH OUTPUT DRIVE -2 TTL LOADS
® HIGH NOISE IMMUNITY
® ON CHIP ADDRESS REGISTER
® TWO CHIP SELECTS FOR EASY ARRAY EXPANSION
o THREE STATE OUTPUTS
® MILITARY TEMPERATURE RANGE
® INDUSTRIAL TEMPERATURE RANGE

50UW MAX

20mW/MHz MAX

180nsec MAX
2.0 VOLTS MIN

Pinout
TOP VIEW

[Jvce
s
o

W
[].A9
[] a8
] a7
[ a6
1 A5

.. A - ADDRESS INPUT W -WRITE ENABLE
DBSCI’IpIIOII E -CHIP ENABLE D -DATA INPUT
§ -CHIP SELECT Q -DATA OUTPUT
The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are loglc Symbol
employed to achieve high performance and low power operation. o
EW 3182
) ) ) i gvcc
On chip latches are provided for address and data outputs allowing ef- 0 1
ficient interfacing with microprocessor systems. The data output buffers Al —]
can be forced to a high impedance state for use in expanded memory A3 — —>o
arrays. py g
%= —o
The HM-6518 is a fully static RAM and may be maintained in any state :g:
for an indefinite period of time. Data retention supply voltage and supply -
current are guaranteed over temperature, GiD
Functional Diagram
A5 00— A s
A8 O——— /5
LATCHED GATED
A7 O———| ADDRESS ROW £ n:i,l’f:'zx
A8 REGISTER . DECODER
As O—— 75
T le
P /32
D O— S GATED LaTeH J2 a
A G| COLUMN DECODER A
9— ANDDATAI/O T
// 5
5 ALL LINES POSITIVE LOGIC — ACTIVE HIGH
_ THREE STATE BUFFERS:
w ‘ A x A HIGH —= OUTPUT ACTIVE
DATA LATCH:
£ L LATCHED LHIGH —— Q=D
ADDRESS Q LATCHES ON RISING EDGE OF L
REGISTER
ADDRESS REGISTERS AND DECODERS:
— LATCH ON RISING EDGE OF L
st : : GATE ON RISING EDGE OF G
s2 A0 A1 A2 A3 A4

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6518B-2/HM-6518B-9

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

to (VCC +0.3V)
Operating Temperature

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC =5.0V
TEST,
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current @ 4 15 mA f=1MHz,10=0
VI=VCCor GND
ICCDR Data Retention Supply Current 5 0.01 MA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%
1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vCce
D.C. 102 Output Leakage Current -1.0 +1.0 0.0 MA GND voK vce
ViL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 |VCC +0.3 2.0 \
VoL Output Low Voltage 0.4 0.2 \ 10 =3.2mA
VOH Output High Voltage 24 45 \ 10 =-04mA
Cl Input Capacitance @ 6 4 pF V1 =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF | VO=vccor GND
f=1MHz
TELQV Chip Enable Access Time 180 100 ns @
TAvVQV Address Access Time 180 90 ns @
TSLQX | Chip Select Output Enable Time 20 120 40 ns ®
TWLOX Write Enable Output Disable Time 120 40 ns @
TSHQX Chip Select Output Disable Time 120 40 ns @
TELEH Chip Enable Puise Negative Width 180 100 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns ®@®
A.C. TELAX | Address Hold Time 40 20 ns @
TDVWH | Data Setup Time 80 30 ns O]
TWHDX | Data Hold Time 0 0 ns @
TWLSH | Chip Select Write Pulse Setup Time 100 50 ns ®
TWLEH | Chip Enable Write Pulse Setup Time 100 50 ns ®
TSLWH Chip Select Write Pulse Hold Time 100 50 ns @
TELWH Chip Enable Write Pulse Hold Time 100 50 ns @
TWLWH Write Enable Pulse Width 100 50 ns @
TELEL Read or Write Cycle Time 280 150 ns @

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

A.C.

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

ABSOLUTE MAXIMUM RATINGS

Supply Voltage -(VCC - GND)

Input or Output Voltage Applied

-0.3V to +8.0V

(GND -0.3V)

to (GND +0.3V)

OPERATING RANGE

Operafing Supply Voltage -VCC

Military (-2)
Industrial (-9)

Operating Temperature

4.5V to 5.5V
4.5V to 6.5V

Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250¢ @
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current @ 4 15 mA f=1MHz, 10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%

" Input Leakage Current -1.0 +1.0 0.0 MA GND £ VI L vee
102 Output Leakage Current -1.0 +1.0 0.0 MA GND £ VoK vee
VviL Input Low Voltage -0.3 0.8 2.0 \%

VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \Y
VoL Output Low Voltage 0.4 0.2 V. 10 =3.2mA
VOH Output High Voltage 24 4.5 \Y 10 =-0.4mA
Cl Input Capacitance @ 6 4 pF VI =VCCor GND
f=1MHz
co Output Capacitance @ 10 6 pF VO=VCC or GND
TELQV | Chip Enable Access Time 250 110 ns @
TAVQV Address Access Time 250 100 ns @
TSLAX Chip Select Output Enable Time 20 160 60 ns @
TWLQX Write Enable Output Disable Time 160 60 ns @
TSHQX | Chip Select Output Disable Time 160 60 ns @
TELEH Chip Enable Pulse Negative Width 250 110 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns ®
TELAX | Address Hold Time 50 30 ns @
TDVWH | Data Setup Time 110 50 ns @
TWHDX Data Hold Time (] 0 ns @
TWLSH | Chip Select Write Pulse Setup Time 130 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 130 60 ns @
TSLWH Chip Select Write Pulse Hold Time 130 60 ns @
TELWH Chip Enable Write Pulse Hold Time 130 60 ns @
TWLWH Write Enable Pulse Width 130 60 ns @
TELEL | Read or Write Cycle Time 350 160 ns @
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — iot guaranteed.
8 Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1,.5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested. )
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

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

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

to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to 750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 51’_0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCcsB Standby Supply Current 100 10 MA 10=0
ViI=VCCor GND
Iccopr Operating Supply Current@ 4 15 mA f=1MHz,10=0
V1 =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,10=0

D.C. VI = VCC or GND
VCCDR Data Retention Supply Voltage 2.0 \%

I Input Leakage Current -1.0 +1.0 0.0 MA GND L viL vee
102 Output Leakage Current ~-1.0 +1.0 0.0 MA GND £ vog vce
VIL Input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage VCC -2.0| VCC +0.3 2.0 \%
VoL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 24 45 \% 10 =-0.2mA

ClI Input Capacitance @ 6 4 pF VI =VCCor GND

f=1MHz

co Output Capacitance @ 10 6 pF | VvO=Vvceor GND

f=1MHz
TELQV | Chip Enable Access Time 300 160 ns ®
TAVQV | Address Access Time 310 160 ns @
TSLQX Chip Select Output Enable Time 20 200 60 ns @
TWLQX Write Enable Output Disable Time 200 60 ns @
TSHQX Chip Select Output Disable Time 200 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
TAVEL | Address Setup Time 10 0 ns @

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

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

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

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

measurements at 1.5V reference level.

ClO0S)
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Read Cycle

TELEL

TELE! ]“ TEHEL ﬁ

S RXRIHXHXAAKK,

HIGH 2
VALID OUTPUT LATCHED t—
j TsHaz

TIME ’ ' ’ 1 f ' *
REFERENCE T T 1 I T T 1
-1 o 1 2 3 4 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE[E 50w A D o) FUNCTION
-1 HH X | X X z MEMORY DISABLED
0 X H|Vvoox z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LLH|X X X OUTPUT ENABLED
2 LLH|X X v OUTPUT VALID
3 AL H| X x v OUTPUT LATCHED
4 HHX| X x z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X H| Vv X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: (D Device selected only if both §1 and §2 are low, and deselected if either S1 or 52 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, 52, and E

must be low, W must be high. When E goes high the out-
put data is latched into an on chip register. Taking either
or both ST or S2 high forces the output buffer to a high
impedance state. The output data may be re-enabled
at any time by taking S1 and 52 low. On the falling edge
of E the data will be unlatched.

Write Cycle

i

NEXT
TELEL:

TIME } f } } ' ' f
I T 1 | | T T
R 0 1 2 3 a 5
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE|E W S® A D Q FUNCTION
-1 H X X [ X X z MEMORY DISABLED
0 X X |V X 4 CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L L X v z WRITE MODE HAS BEGUN
2 L £ L X \Y z DATA IS WRITTEN
3 oA X X X X z WRITE COMPLETED
4 H X X X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X X \% X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: () Device selected only if both S1 and S2 are low, and deselected if either S1 or S2 are high.

3-74



The write cycle is initiated by the falling edge of E which
latches the address information into the on chip registers.
'_I'be write portion of the cycle is defined as E, W, $1, and
S2 being low simultaneously. W may go low anytime
during the cycle provided that the write enable pulse set-
up time (TWLEH) is met. The write portion of the cycle
is terminated by the first rising edge of either E, W, S1 or
S2. Data setup and hold times must be referenced to the
terminating signal.

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

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

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

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 + 0.3V to VCC - 0.3V.

On RAMSs which have selects or output enables (e.g. 5, G), one of the selects or output enables should be

held in the deselected state to keep the RAM outputs high impedance, minimizing power dissipation.

must be kept between VCC + 0.3V and 70% of VCC during the

2.
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)
power up and power down transitions.
5.

The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce |< DATA RETENTION MODE
45V asvAL
VvCC > 2.0V
|- TEHEL
7 \
E / vcct0.3v /
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HM-6551

256 x 4 CMOS RAM

F*

eatures

LOW STANDBY POWER

LOW OPERATING POWER

FAST ACCESS TIME

DATA RETENTION VOLTAGE

TTL COMPATIBLE IN/OUT

HIGH OUTPUT DRVIE — 1 TTL LOAD
INTERNAL LATCHED CHIP SELECT
HIGH NOISE IMMUNITY

ON CHIP ADDRESS REGISTERS
LATCHED OUTPUTS

THREE STATE OUTPUTS

Description

50 LW MAX
20mW/MHz MAX
220nsec MAX

2.0 VOLTS MIN

MILITARY AND INDUSTRIAL TEMPERATURE RANGES

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

On chip latches are provided for addresses and data outputs allowing

efficient interfacing with microprocessor systems.

The data output

buffers can be forced to a high impedance state for use in expanded

memory arrays.

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

current are guaranteed over temperature.

Pinout

TOP VIEW

L]
N
N

Jvce
21[]A4
200w
19151
18[J€
17[152
16[Ja3
15[Jo3
14[] 2
[o2
:]‘m

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

1
2
3
4
5
6
7
8
9

1=}
w

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

Logic Symbol

E vce I
A0 — Do
A1 —— Qo
A3 — Q1
™ L D2
A5 a2
AG i D3
A7— — a3

2l—o
I

[2]
z1
o

89—
Nl

Functional Diagram

32x32

A0 A

A1O——— LATCHED 5 GATED
A5 O——— ADDRESS ROW
A6 O———] REGISTER |, DECODER
A7 O—— 5

L I

32 MATRIX

Do

4 g g

ALL LINES POSITIVE LOGIC - ACTIVE HIGH
THREE STATE BUFFERS:

DATA LATCHES:

A HIGH > OUTPUT ACTIVE

LHIGH>Q=D
QLATCHES ON FALLING EDGE OF L

)

GATED
COLUMN
DECODER

D2

AND DATA
INPUT/OUTPUT

D3

S

|
—_CI::’—_ 1_J| NRE

b

o

DATA
OUTPUT
LATCHES

L LATCHED

L
SELECT
D Q
5z LATCH

ADDRESS
REGISTER

‘i

A2 A3 A4

SELECT LATCH:

ADDRESS LATCHES AND GATED DECODERS :

LLOW »Q=D
Q LATCHES ON RISING EDGE OF L

LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6551B-2/HM-6551B-9

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

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

Applied Input or Output Voltage

OPERATING RANGE

Military (-2)
Industrial (-9)

Operating Temperature

Operating Supply Voltage -VCC

4.5V to 5.5V
4.5V to 5.5V

Storage Temperature -650C to +1500C Military (-2) -5650C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 uA 10=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 15 mA f=1MHz, 10 =0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=2.0,10=0
V1 =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 1.4 \%
D.C. n Input Leakage Current -1.0 +1.0 0.0 MA GND VI g VvCC
102 Output Leakage Current -1.0 +1.0 0.0 MA GND K vo g vCC
VIL Input Low Voltage -0.3 0.8 2.0 \%
VIH Input High Voltage VCC -2.0 { VCC +0.3 2.0 \%
voL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 24 45 \Y 10 =-0.4mA
Cl Input Capacitance @ 6 4 pF VI =VCCor GND
f=1MHz
Cco Qutput Capacitance @ 10 6 pF VO= VCC or GND
f=1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAVQV | Address Access Time 220 110 ns @
TS1LQX | Chip Select 1 Output Enable Time 20 130 50 ns @
TWLQZ | Write Enable Output Disable Time 130 50 ns @
TS1HQZ Chip Select 1 Output Disable Time 130 50 ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time 0 -10 ns @
A.C. TS2LEL Chip Select 2 Setup Time 0 ~10 ns @
TELAX | Address Hold Time 40 20 ns @
TELS2X | Chip Select 2 Hold Time 40 20 ns @
TDVWH | Data Setup Time 100 S ns ®@
TWHDX | Data Hold Time 0 0 ns @
TWLS1H | Chip Select 1 Write Pulse Setup Time 120 60 ns ®@
TWLEH Chip Enable Write Pulse Setup Time 120 60 ns @
TSTLWH | Chip Select 1 Write Pulse Hold Time 120 60 ns @
TELWH Chip Enable Write Pulse Hold Time 120 60 ns @
TWLWH Write Enable Pulse Width 120 60 ns @
TELEL Read or Write Cycle Time 320 170 ns @
NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested.
@ AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

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

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

to (VCC +0.3V)
Operating Temperature

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP | Operating Supply Current @ 4 15 mA | f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
V1 =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 14 \%
D.C. 1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vCe
102 Output Leakage Current -1.0 +1.0 0.0 MA GNDK vogvee
\ ViL Input Low Voltage -0.3 0.8 2.0 \Y
VIH: input High Voltage VCC -2.0| VCC +0.3 2.0 \Y
VoL Output Low Voltage 04 0.2 \% 10 =1.6mA
VOH Output High Voltage 24 4.5 A 10 =-0.4mA
cl Input Capacitance @ 6 4 pF | VI=VCCor GND
f=1MHz
CcO Output Capacitance @ 10 6 pF VO= VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns (O}
TAvVQV Address Access Time 300 150 ns @
TS1LQX Chip Select 1 Qutput Enable Time 20 150 60 ns @
TWLQZ | Write Enable Output Disable Time 150 60 ns @
TS1HQZ | Chip Select 1 Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL | Address Setup Time b) -10 ns @

AC. TS2LEL | Chip Select 2 Setup Time 0 -10 ns @
TELAX | Address Hold Time 50 30 ns @
TELS2X | Chip Select 2 Hold Time 50 30 ns @
TDVWH Data Setup Time 150 100 ns @
TWHDX | Data Hold Time 0 0 ns @
TWLS1TH | Chip Select 1 Write Pulse Setup Time 180 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 180 120 ns @
TS1LWH Chip Select 1 Write Pulse Hold Time 180 120 ns @
TELWH Chip Enable Write Pulse Hold Time 180 120 ns @
TWLWH | Write Enable Pulse Width 180 120 ns @
TELEL | Read or Write Cycle Time 400 170 ns @

NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
@ Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Specifications HM-6551-5

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

to (GND +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to 750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 100 10 MA 10=0
VI =VCCor GND
tccor Operating Supply Current @ 4 15 mA f=1MHz, 10=0
V1 =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,10=0
Vi =VCC or GND

D_C' VCCDR Data Retention Supply Voltage 2.0 1.4 \

1 Input Leakage Current -1.0 +1.0 0.0 A GNDL VI L vCC
102 Output Leakage Current -1.0 +1.0 0.0 MA GNDLVvoK vee
VIL Input Low Voltage -0.3 0.8 2.0 \2
VIH Input High Voltage VCC -2.0 |VCC +0.3 2.0 \%

VoL Output Low Voltage 0.4 0.2 Y 10 =1.6mA
VOH Output High Voltage 2.4 45 \% 10 =-0.2mA

cl Input Capacitance & 6 4 pF V1= VCCor GND

f=1MHz

co Output Capacitance ® 10 6 pF VO=VCCor GND

f=1MHz
===
TELQV Chip Enable Access Time 350 200 ns @
TAvVQV Address Access Time 360 200 ns @
TS1LAOX Chip Select 1 Output Enable Time 20 180 80 ns @
TWLQZ Write Enable Qutput Disable Time 180 80 ns @
TS1HQZ Chip Select 1 Output Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 90 ns @
TAVEL | Address Setup Time 10 ] ns @

A.C. TS2LEL Chip Select 2 Setup Time 10 0 ns @
TELAX Address Hold Time 70 40 ns ®
TELS2X Chip Select 2 Hold Time 70 40 ns @
TDVWH Data Setup Time 170 120 ns @
TWHDX | Data Hold Time ] 0 ns @
TWLS1TH Chip Select 1 Write Pulse Setup Time 210 150 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 150 ns @
TS1LWH Chip Select 1 Write Pulse Hold Time 210 150 ns @
TELWH Chip Enable Write Pulse Hold Time 210 150 ns @
TWLWH Write Enable Pulse Width 210 150 ns @
TELEL | Read or Write Cycle Time 500 290 ns @

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

Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

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

TAVEL—-‘ |=aTELA: TAVEL- =
TELEL:
_/F:ﬁt_ p—i
N N
T N
TE
TS2LEL ~wi Ls2x TS2LEL —w=] ’——
> BRIRRIIIIS
[—— TELQV———
TAV

TSILOX @
s A

-

VALID OUTPUT

ﬂ-1gvuoz

HIGH

=|

| | } 4 ) (I
REFERENCE 1 1 T T T 1 T
-1 o 1 2 4 5
TRUTH TABLE
TIME INPUTS OUTPUTS
REFERENCE|[E §1 §2 W A D Q FUNCTION
-1 HH X X|X X z MEMORY DISABLED
0 WX L OH|V X z ADDRESSES AND 52 ARE LATCHED, CYCLE BEGINS
1 L L X H|[X X X OUTPUT ENABLED BUT UNDEFINED
2 L L X H{X X v DATA OUTPUT VALID
3 AL X H|X X v OUTPUTS LATCHED, VALID DATA,S2 UNLATCHES
4 HH X X|X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 UX L OH|V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The HM-6551 Read Cycle is initiated by the falling edge
of E This signal latches the input address word and S2into
on chip registers providing that minimum setup and hold
times are met. After the required hold time, these inputs
may change state without affecting device operation.
S2 acts as a high order address and simplifies decoding.
For the output to be read, E, S1 must be low and W must
be high. S$2 must have been latched low on the falling
edge of E. The output data will be valid at access time
(TELQV).

The_HM-6551 has output data latches that are controlled
by E. On the rising edge of E the present data is latched
and remains_in that state until E falls. Also on the rising
edge of E, S2 unlatches and controls the outputs along
with ST. Elther or both ST or 2 may be used to force the
output buffers into a high impedance state.

Write Cycle

TAVEL
A

—
INEXT

TEHEL-
T /j N

TS2LEL
s2

L

TS2LEL

DATA VALID

TWLI

TEL)

TWHDX
TOVWH

TWLWH

TSILWH

TWL!

TIME
REFERENCE T

e
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TRUTH TABLE

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

-1 H H X X|X X z MEMORY DISABLED
0 X L X[V X z CYCLE BEGINS, ADDRESSES AND S2 ARE LATCHED
1 L L X X X z WRITE PERIOD BEGINS
2 L L X S|x vV z DATA IN ISWRITTEN
3 A X X H|X X z WRITE IS COMPLETED
4 HH X X|X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 UX LX)V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

In the Write Cycle the falling edge of E latches the ad-
dresses and S2 into on chip registers. 52 must be latched
in the low state to enable the device. The write portion of
the cycle is defined as E, W, S1 being low and 52 being
latched low simultaneously. The W line may go low at any
time during the cycle providing that the write pulse setup
times (TWLEH and TWLS1H) are met. The write portion
of the cycle is terminated on the first rising edge of either
E, W, or S1.

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

of E or S1. By positioning the write pulse at different

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

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

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 + 0.3V to VCC - 0.3V.

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

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

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

power up and power down transitions.

5. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vcc ——-ﬁ"———* DATA RETENTION MODE

45v
\ vCe > 2.0V

I~

vcc 0.3V

- TEHEL

yd
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Features

HM-6100 COMPATIBLE

LOW STANDBY POWER

LOW OPERATING POWER

FAST ACCESS TIME

DATA RETENTION VOLTAGE

TTL COMPATIBLE IN/OUT

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

THREE STATE QUTPUTS

EASY MICROPROCESSOR INTERFACING
MILITARY TEMPERATURE RANGE
INDUSTRIAL TEMPERATURE RANGE

S50UW MAX

20 mW/MHz MAX
220nsec MAX

2.0 VOLTS MIN

® 060 060 ® 00 0 0 00

Description

The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self-
aligned silicon gate technology. Synchronous circuit design techniques are
employed to achieve high performance and low power operation.

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

HM-6561

256 x 4 CMOS RAM

Pinout

TOP VIEW

a3
a2(]
A
aa(]
as[]
as[]
a7
ano[]
EQ

W — Write Enable
DQ — Data In/Out

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

Logic Symbhol

o—!

arrays. The data inputs and outputs are multiplexed internally for com-~ .
mon |/O bus compatibility. i‘:_
The HM-6561 is a fully static RAM and may be maintained in any state a2 :3‘;‘1’
for an indefinite period of time. Data retention supply voltage and supply A4 — - oa2
current are guaranteed over temperature. ::: [—oas
The HM-6561 is pin for pin replaceable with the HM-6661, a 256 x 4 AT
CMOS PROM. This allows a single memory board design with any organi- = ono
zation of RAM and PROM:s.
-Functmnal Diagram o] X

a0 LATCHED s GATED

I RA::,:;:: ozzggsn 32 ':i::&

A6 O—————]

A7TO——— 5

LL

LATCH

ALL LINES POSITIVE LOGIC - ACTIVE HIGH

GATED

THREE STATE BUFFERS: LATCH

A HIGH == OUTPUT ACTIVE

DATA LATCHES:
LHIGH—Q=D

U

COLUMN
DECODER

AND
DATA IN/OUT

Q LATCHES ON FALLING EDGE OF L LATCH

ADDRESS LATCHES AND GATED DECODERS:

LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

Yool alhall

Lo

> w

L Latcuép
ADDRESS
REGISTER

[}

A2 A3 A4

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6561B-2/HM-6561B-9

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

to (VCC +0.3V)
Operating Temperature

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI=VCCor GND
ICCcoP Operating Supply Current@ 4 15 mA f=1MHz,10=0
Vi=VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
V1 =VCCor GND
VCCDR Data Retention Supply Voltage 2.0 14 \

DC 1] Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vce
1oz input/Output Leakage Current -1.0 +1.0 0.0 MA GND Lviog vee
ViL Input Low Voltage -0.3 0.8 2.0 \%

VIH Input High Voltage VCC -2.0 | VCC +0.3 2.0 \
voL Output Low Voltage 0.4 0.2 Vv 10 =1.6mA
VOH Output High Voltage 2.4 45 \ 10 =-0.4mA
Cl Input Capacitance @ 6 4 pF V1 =VCC or GND
f=1MHz
Cclo Input/Output Capacitance@ 10 6 pF VIO = VCC or GND
f=1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAVQV | Address Access Time 220 110 ns @
TSLQX | Chip Select Output Enable Time 20 120 50 ns @
TwWLQZ Write Enable Output Disable Time 120 50 ns @
TSHQZ Chip Select Output Disable Time 120 50 - ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns ®
TDVWH | Data Setup Time 100 50 ns @

A.C. TWHDX | Data Hold Time 0 0 ns @
TWLDV Write Data Delay Time 120 50 ns @
TWLSH Chip Select Write Pulse Setup Time 120 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 120 60 ns @
TSLWH | Chip Select Write Pulse Hold Time 120 60 ns @
TELWH Chip Enable Write Pulse Hold Time 120 60 ns @
TWLWH Write Enable Pulse Width 120 60 ns @
TWLSL | Early Output High Z Time 0 -10 ns @
TSHWH | Late Output High Z Time ] -10 ns ®
TELEL Read or Write Cycle Time 320 170 ns @

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

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

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

measurements at 1.5V reference level.

ClOOS
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Specifications HM-6561-2/HM-6561-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage -(VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.5V
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMmP. = 250c D
RANGE VCC =5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
1ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
Iccop Operating Supply Current@ 4 15 mA =1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCor GND
D.C. VCCDR | Data Retention Supply Voltage 2.0 14 \Y
1 Input Leakage Current -1.0 +1.0 0.0 MA GND L vi L vee
1oz Input/Output Leakage Current -1.0 +1.0 0.0 uA GND <vio K vce
VIL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC -2.0 |VCC +0.3 2.0 \%
VoL Output Low Voltage 04 0.2 \% 10 =1.6mA
VOH Output High Voltage 24 4.5 \ 10 =-0.4mA
Cl Input Capacitance 6 4 pF Vi =VCCor GND
f=1MHz
clo | Input/Output Capacitance @ 10 6 pF | VIO=VCCor GND
TELQV Chip Enable Access Time 300 160 ns @
TAVQV | Address Access Time 300 150 ns @
TSLAX Chip Select Output Enable Time 20 150 60 ns @
TWLQZ Write Enable Qutput Disable Time 150 60 ns @
TSHQZ Chip Select Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL | Chip Enable Pulse Positive Width 100 50 ns ®
TAVEL | Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 50 30 ns @
A.C TDVWH | Data Setup Time 150 100 ns @
) TWHDX | Data Hold Time 0 0 ns @
TWLDV | Write Data Delay Time 150 60 ns @
TWLSH Chip Select Write Pulse Setup Time 180 120 ns @
TWLEH Chip Enable Write Pulse Setup Time 180 120 ns @
TSLWH Chip Select Write Pulse Hold Time 180 120 ns @
TELWH | Chip Enable Write Pulse Hold Time 180 120 ns @
TWLWH Write Enable Pulse Width 180 120 ns @
TWLSL | Early Output High Z Time ] -10 ns @
TSHWH | Late Output High Z Time 0 -10 ns @
TELEL | Read or Write Cycle Time 400 210 ns @

NOTES:

®Ee0

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

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

measurements at 1.5V reference level.
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D.C.

A.C.

Specifications HM-6561-5
ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Commercial 4.5V to 5.5V
Applied Input or Output Voltage (GND -0.3V)
to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to 750C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C @
RANGE VCC =5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
VI =VCCor GND
[[e{e{0] 4 Operating Supply Current@ 4 1.5 mA f=1MHz,10=0
V1 =VCCor GND
ICCDR Data Retention Supply Current 100 1 MA VCC=2.0,10=0
VI =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 \

1 Input Leakage Current -1.0 +1.0 0.0 MA GND L VI £ VvCC
1oz Input/Output Leakage Current -1.0 +1.0 0.0 MA GND LviogK vee
VIL Input Low Voltage -0.3 0.8 2.0 \"

VIH Input High Voltage VCC -2.0 {VCC +0.3 2.0 \Y

VoL Qutput Low Voltage 0.4 0.2 \ 10 =1.6mA

VOH QOutput High Voltage 2.4 4.5 \% 10 =-0.2mA

cl input Capacitance @ 6 4 pF | Vi=vceorGND
= 1MHz
Cclo Input/Qutput Capacitance@ 10 6 pF VIO = VCC or GND
f=1MHz
TELQV Chip Enable Access Time 350 200 ns @
TAvVQV Address Access Time 360 200 ns @
TSLAX Chip Select Output Enable Time 20 180 80 ns @
TWLQZ Write Enable Qutput Disable Time 180 80 ns @
TSHQZ Chip Select Output Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL Chip Enable Pulse Positive Width 150 20 ns @
TAVEL | Address Setup Time 10 0 ns ®@
TELAX Address Hold Time 70 40 ns @
TDVWH Data Setup Time 170 120 ns @
TWHDX | Data Hold Time 0 0 ns ®@
TWLDV | Write Data Delay Time 200 60 ns @
TWLSH Chip Select Write Pulse Setup Time 210 150 ns @
TWLEH Chip Enable Write Pulse Setup Time 210 150 ns @
TSLWH Chip Select Write Pulse Hold Time 210 150 ns @
TELWH Chip Enable Write Pulse Hold Time 210 150 ns @
TWLWH Write Enable Pulse Width 210 150 ns @
TWLSL | Early Output High Z Time 0 -10 ns @
TSHWH Late Output High Z Time 0 -10 ns @
TELEL | Read or Write Cycle Time 500 290 ns @
NOTES: All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.
4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing

measurements at 1.5V reference level.
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Read Cycle

TAVEL
A

TELEL

TEHEL
E N\

. HIGH
w
ht———— TELQV.
no_-—-o;A\l Henz VALID DATA LATCHED HeH 2
j TSHaz L— Q TsLax .l TsHaz
5,52 N [ I -
Ly 4 Ly
REFERENCE T T T ! T T
TRUTH TABLE
TIME _ IY_\IPULS OUTPUT
REFERENCE |[E ST W A [»]e} FUNCTION
-1 H H XX z MEMORY DISABLED
0 X Hv z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L HIX X OUTPUT ENABLED
2 L L H[X \% OUTPUT VALID
3 A L H|X \% OUTPUT LATCHED .
4 H H X|X z DEVICE DISABLED, PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X O H|V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: 1) Device selected only if both S1 and S2 are low, and deseflected if either S1 or 52 are high.

The HM-6561 Read Cycle is initiated on the falling edge
of E. This signal latches the input address word into on
chip registers. Minimum address setup and hold times
must be met. After the required hold time, the address
lines may change state without affecting device operation.
In order to read the output data E, ST and 52 must be low
and W must be high. The output data will be valid at access
time (TELQV).

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

Write Cycle

TAVEL p= TELAX
A VALID

TAVEL. e
—
INEXT

TELEL

TELEH

TEHEL ~——{

TWLEH
_ le TWLWH ]
AN /
TOVWH ———a-]

le-TWLDV.
oa VALID DATA X
=
TWLSL o st Al—-
™
Y/ AN

TIME } 4 4
REFERENCE T T T T
-1 0 1 2

TRUTH TABLE

TIME _ INPUTS
REFERENCE 81 W Aba FUNCTION

-1 H H X[x X MEMORY DISABLED
0 X X|voX CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L oLfx X WRITE PERIOD BEGINS
2 L L Ax vV DATA IN IS WRITTEN
3 4 X H|x X WRITE IS COMPLETED
4 H H X|X X PREPARE FOR NEXT CYCLE (SAME AS -1)
5 X x|V oX CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

NOTES: 1) Device selected only if both S1 and S2 are low, and deselected if either S1 or S2 are high.
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The write cycle begins with the E falling edge latching the
address._The write portion of the cycle is defined by E, 57,
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, §7, S2 or W. The data setup and data
hold times (TDVWH and TWHDX) must be referenced to
the terminating signal. For example, if S2 rises first, data
setup and hold times become TDVS2H and TS2HDX; and
are numerically equal to TDVWH and TWHDX.

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

Both ST 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 1:

Case 2: W falls before both S1 and S2 fall.

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

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

IF OBSERVE | IGNORE
Case 1| BothS1andS2=low | TWLOZ | TWLWH
before W = low TWLDV TWLSL
TDVWH | TSHWH
Case 2| W = 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.

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce N DATA RETENTION MODE -
45v asv AL
vee 2 2.0v /
|- TEHEL
7
/ 111/11/// \
'E / 1///;
VCC 0.3V
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HARRIS
sEMiconpucToR HM-6562

256 x 4 CMOS RAM
NOT RECOMMENDED FOR NEW DESIGNS SEE HM-6561

Features Pinout
e LOWPOWER STANDBY 50 LW MAX TOP VIEW
+  LOWPOWER OPERATION . 20mW/MHz MAX
‘e FAST ACCESS TIME 220nsec MAX ml”  s[vee
e DATA RETENTION VOLTAGE 2.0 VOLTS MIN r2l2 155 s
¢ TTL COMPATIBLE IN/OUT
e HIGH OUTPUT DRIVE — 1 TTL LOAD ail]s 14Jw
e  HIGH NOISE IMMUNITY ao(]s 13[E
e ONCHIP ADDRESS REGISTER as s 1203
e 16 PIN PACKAGE FOR HIGH DENSITY
e THREE-STATE OUTPUTS as[]e 1[Jpaz
e MILITARY TEMPERATURE RANGE ar]7 10[]oai
e INDUSTRIAL TEMPERATURE RANGE

GND[]8 9[] pao

Description
A — Address Input W — Write Enable
The HM-6562 is a 256 by 4 static CMOS RAM fabricated using self- E — Chip Enable DQ — Data In/Out
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 for efficient interfacing
with microprocessor systems. The data output buffers can be forced to a
high impedance state for use in expanded memory arrays. The data inputs

vee
and outputs are multiplexed internally for common 1/O bus compatibility. |

o—— mi
Po—=|

A0
A‘I—4 t—— DQO
The HM-6562 is a fully static RAM and may be maintained in any state A2—] I
for an indefinite period of time. Data retention supply voltage and supply 23“’“
current are guaranteed over temperature. Asj —pa2
The HM-6611, 256 x 4 CMOS PROM, is pin for pin replaceable with the :3: —DQ3
HM-6562. This allows a single memory board design with any organi- T
zation of RAM and PROM:s. — GND
onal D7
Functional Diagram
20— A
5
o — - P e
A6 O——] REGISTER | DECODER
A7 &

[
14+

-
—F | e
—

Dpao

b

ALL LINES POSITIVE LOGIC - ACTIVE HIGH

THREE STATE BUFFERS:
A HIGH —= OUTPUT ACTIVE 1

AND
DATA IN/OUT
GATE ON RISING EDGE OF G

D10~ DECODER
ADDRESS LATCHES AND GATED DECODERS: AIJ
LATCH ON RISING EDGE OF L A

DQ2

12

ol
- ﬁ | »Jﬁ
C [11

A2 A3 A4

L

A
Al

ot

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-88



Specifications HM-6562B-2/HM-6562B-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied (GND -0.3V) Industrial (-9) 4.5V to 5.6V

to (VCC +0.3V)
Operating Temperature )

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢c D
RANGE VCC = 5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MHA 10=0
VI =VCC or GND
ICCOP Operating Supply Current@ 4 15 mA =1MHz, 10 =0
VI =VCC or GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCC or GND

D.C. VCCDR Data Retention Supply Voltage 2.0 14 \

" Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vee
1oz Input Output Leakage Current -1.0 +1.0 0.0 MA GND Lviog vee
VIL Input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage VCC -2.0 | VCC +3.0 2.0 \%
VoL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 24 45 \% 10 =-0.4mA
cl Input Capacitance @ 6 4 PF | VI=VCCorGND
= 1MHz
Cio Input Output Capacitance@ 10 6 pF VIO = VCC or GND
= 1MHz
TELQV Chip Enable Access Time 220 120 ns @
TAvVQV Address Access Time 220 110 ns @
TELQX Chip Enable Output Enable Time 20 120 50 ns @
TWLQZ Write Enable Output Disable Time 120 50 ns @
TEHQZ Chip Enable Output Disable Time 120 50 ns @
TELEH Chip Enable Pulse Negative Width 220 120 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @

A.C. TAVEL Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 40 20 ns @
TDVWH | Data Setup Time 100 50 ns @
TWHDX | Data Hold Time 0 0 ns O)
TWLDV | Write Data Delay Time 120 50 ns @
TWLEH Chip Enable Write Pulse Setup Time 220 100 ns @
TELWH Chip Enable Write Pulse Hold Time 220 100 ns @
TWLWH Write Enable Pulse Width 220 100 ns @
TWLEL | Early Output High Z Time 0 -10 ns @
TEHWH Late Output High Z Time 0 -10 ns @’
TELEL Read or Write Cycle Time 320 170 ns @

NOTES: 1 All devices tested at worst case limits. Room temp., 5 volit data provided for information — not guaranteed.
2 Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.6mA/MHz.
3. Capacitance sampled and guaranteed — not 100% tested.
4 AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.
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Specifications HM-6562-2/HM-6562-9

Supply Voltage - (VCC - GND)

Input or Output Voltage Applied

Storage Temperature

ABSOLUTE MAXIMUM RATINGS

-0.3V to

+8.0V

(GND -0.3V)

to (VCC +0.3V)

-650C to +1500C

OPERATING RANGE

Operating Supply Voltage -VCC
Military (-2)
Industrial (-9)

4.5V to 5.5V
4.5V to 5.5V

Operating Temperature
Military (-2)
Industrial (-9)

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

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC =5.0V
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 10 0.1 MA 10=0
VI =VCCor GND
ICCOP Operating Supply Current@ 4 15 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 10 0.01 MA VCC=20,10=0
VI =VCCor GND

D.C. VCCDR Data Retention Supply Voltage 2.0 1.4 \

1l Input Leakage Current -1.0 +1.0 0.0 MA GND L VI L vece
1102 Input Output Leakage Current -1.0 +1.0 0.0 MA GND \<V|0\< VCC
VIL Input Low Voltage -0.3 0.8 2.0 \

VIH Input High Voltage VCC -2.0| VCC +3.0 2.0 \%
VOL Output Low Voltage 0.4 0.2 \ 10 =1.6mA
VOH Output High Voltage 2.4 4.5 \Y 10 =-0.4mA
Cl Input Capacitance 6 4 pF VI =VCCor GND
f=1MHz
Clo Input Output Capacitance@ 10 6 pF VI0= VCC or GND
f=1MHz
TELQV | Chip Enable Access Time 300 160 ns (O]
TAVQV | Address Access Time 300 180 ns ®@
TELQX Chip Enable Output Enable Time 20 150 60 ns @
TWLQZ Write Enable Output Disable Time 150 60 ns @
TEHQZ Chip Enable Output Disable Time 150 60 ns @
TELEH Chip Enable Pulse Negative Width 300 160 ns @
TEHEL Chip Enable Pulse Positive Width 100 50 ns @
TAVEL Address Setup Time 0 -10 ns @
TELAX | Address Hold Time 50 30 ns @

A.C. TDVWH | Data Setup Time 150 100 ns @
TWHDX | Data Hold Time 0 0 ns 0)
TWLDV | Write Data Delay Time 150 60 ns @
TWLEH Chip Enable Write Pulse Setup Time 300 160 ns @
TELWH Chip Enable Write Pulse Hold Time 300 160 ns @
TWLWH Write Enable Pulse Width 300 160 ns @
TWLEL | Early Output High Z Time 0 -10 ns @
TEHWH | Late Output High Z Time 0 -10 ns @
TELEL Read or Write Cycle Time 400 210 ns @

NOTES: @

ClOC,

All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions:
preasurements at 1.5V reference level.

Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 80pF. All timing
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Specifications HM-6562-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage ~VCC
Commercial 45V to 5.5V
Applied Input or Output Voltage (GND -0.3V)

to (VCC +0.3V)
Operating Temperature
Storage Temperature -650C to +1500C Commercial 00C to 750C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 250¢ D
RANGE VCC =5.0vV
TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
V1 =VCCor GND
ICCOP Operating Supply Current @ 4 1.5 mA f=1MHz,10=0
VI =VCCor GND
ICCDR Data Retention Supply Current 100 1.0 MA VCC=20,i10=0

D.C. VI =VCC or GND
VCCDR Data Retention Supply Voltage 2.0 \

1 Input Leakage Current -1.0 +1.0 0.0 MA GND VI Lvce
1102 Input Output Leakage Current -1.0 +1.0 0.0 MA GND Lviog vee
VIL Input Low Voltage -0.3 0.8 2.0 \%

VIH Input High Voltage VCC -2.0 | VCC +3.0 2.0 \
VoL Output Low Voltage 04 0.2 \% 10 =1.6mA
VOH Output High Voltage 24 45 \Y 10 =-0.2mA
(o1} Input Capacitance @ 6 4 pF VI =VCCor GND
f=1MHz
CIO Input Output Capacitance @ 10 6 pF VIO =VCCor GND
f=1MHz
,—‘——————_—
TELQV Chip Enable Access Time 350 200 ns @
TAVQV Address Access Time 360 200 ns @
TELQX Chip Enable Output Enable Time 20 180 80 ns @
TWLQZ Write Enable Output Disable Time 180 80 ns @
TEHQZ Chip Enable Output Disable Time 180 80 ns @
TELEH Chip Enable Pulse Negative Width 350 200 ns @
TEHEL | Chip Enable Pulse Positive Width 150 90 ns @

A.C. TAVEL Address Setup Time 10 0 ns @
TELAX | Address Hold Time 70 40 ns ®
TDVWH | Data Setup Time 170 120 ns @
TWHDX | Data Hold Time 0 0 ns ®
TWLDV Write Data Delay Time 180 80 ns @
TWLEH Chip Enable Write Pulse Setup Time 350 200 ns @
TELWH Chip Enable Write Pulse Hold Time 350 200 ns @
TWLWH | Write Enable Pulse Width 350 200 ns @
TWLEL | Early Output High Z Time 0 -10 ns @
TEHWH | Late Output High Z Time ] -10 ns @
TELEL Read or Write Cycle Time 500 290 ns @

NOTES: @ All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed.
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz.
Capacitance sampled and guaranteed — not 100% tested.

AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — CLOAD = 50pF. All timing
measurements at 1.5V reference level.

000

3-91



Read Cycle

TAVEL —=]
A
TEMEL TELEH TEHEL.
—
i — N / N—
w
TAVQV —— |
l=—TEHQZ TELQV TEHOZ
le—TeLOX
LAST DATA HIGH 2 K VALID DATA HIGH 2
TIME [} [ [} } [} [ I
REFERENCE | T T | | ! |
-1 [ 1 2 3 4 s

TRUTH TABLE

TIME _ INPUTS OUTPUT
REFERENCE | E W A pa FUNCTION

-1 Ho x| x z MEMORY DISABLED

] L H |V z CYCLE BEGINS, ADDRESSES ARE LATCHED

1 L H | x X OUTPUT ENABLED

2 L oH | x v OUTPUT VALID

3 £ H | x v READ ACCOMPLISHED

a H o x| x z PREPARE FOR NEXT CYCLE (SAME AS -1)

5 ~ H |V z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

The HM-6562 Read Cycle is initiated on the falling edge of to read the output data, E must be low and W should be

E. This signal latches the input address word into on chip high. The output data will be valid at access time.

registers. Minimum address setup and hold times must be

met. After the required hold time, the address lines may E may be used to force the output buffers into a high
change state without affecting device operation. In order impedance state.

Write Cycle

It

INEXT

TEHEL. TELEH TEHEL:
_ P N 4 N
E N /] N

TWLEH.

— = TEHWH
TWLEL TWLWH -

m—_j

=|

ba Hieh Z —__Neut_DATA >
TIME ‘ ‘ ’ ’ * ’ ’
REFERENCE I [ [ i T T I
-1 0 1 2 3 a 5
TIME INPUTS
REFERENCE E w A DQ FUNCTION
-1 H X X z MEMORY DISABLED
4] R X v z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 L L X z WRITE PERIOD BEGINS
2 L o X Vv INPUT DATA IS WRITTEN
3 o H X r4 WRITE COMPLETED
4 H X X z PREPARE FOR NEXT CYCLE (SAME AS -1)
5 RS X v z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)
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The write cycle is initiated by the falling edge of E (T =0),
which latches the address information in the on chip regist-
ers. There are two basic types of write cycles, which differ
in the control of the common data-in/data-out bus.

E falls before W falls

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

Case 1:

Case 2: E falls equal to or afteeralls, and E rises
before or equal to W rises.

This E and W control timing will guarantee that the data

outputs will stay disabled throughout the cycle, thus simp-
lifying the data input timing. TWLEL and TEHWH must be
met but TWLDV becomes meaningless and can be ignored.
In this cycle TDVWH and TWHDZ become TDVEH and

TEHDZ. In_other words, reference data setup and hold
times to the E rising edge.
IF OBSERVE IGNORE
Case 1 | E falls before W TWLDV TWLEL
Case 2 | E falls after W & TWLEL TWLDV
E rises before W TEHWH TWHDV

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

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 + 0.3V to VCC - 0.3V.

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

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

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

power up and power down transitions.

5. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING

vce L‘ DATA RETENTION MODE

asv
vCC 2> 2.0V /

4.5V

7/
E vCC £0.3v

- TEHEL

e
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM5-6564

8K x 8, 16K x 4 CMOS RAM

Features Pinout
[ ] LOW POWER STANDBY 4mW MAX TOP VIEW
® LOWPOWER OPERATION 280mW/MHz MAX
e DATARETENTION 2.0V MIN *GND [ 1 wocaes V' 40 g VCC »
® TTL COMPATIBLE IN/OUT aaff 2 39 [] ao
e THREE STATE OUTPUTS D4E 3 gg g o9
e  FAST ACCESS TIME 350ns MAX o5 . 36 b o1
® FULLMILITARY TEMPERATURE AVAILABLE -550C to 125°C a0l g 35 0 A1
[ ] INDUSTRIAL TEMPERATURE STANDARD -40°C to 85°C INNi 34 1 A10
® COMMERCIAL TEMPERATURE AVAILABLE 0°C to 75°C A20 s 33.1 A9
® ONCHIP ADDRESS REGISTERS E3Q o 320 E1
® ORGANIZABLE 8K x 8 or 16K x 4 *W20 10 31 0 Wi
® 40 PIN DIP PINOUT - 2.000 x 0.900" W20 n 30 p wi*

Ead 12 29 3 f\%
inti A6 ] 13 28

Description ne E 3 20 e
The HM-6564 is a 64K bit CMOS RAM. It consists of 16 HM4-6504 4K x 1 A8( 15 26 1 A3
CMOS RAMs, in leadless carriers, mounted on a ceramic substrate. The HM- D6 Q 16 25 p D2
6564 is configured as an extra wide, standard length 40 pin DIP. The memory a6 17 24 1 Q2
appears to the system as an array of 16 4K x 1 static RAMs. The array is or- D7 18 gg g 83
ganized as two 8K by 4 blocks of RAM sharing only the address bus. The data *vgé g 19 21 i GND *
inputs, data outputs, chip enables and write enables are separate for each [ 20 mwsssoe\
block of RAM. This allows the user to organize the HM-6564 RAM as either *NOTES:
an 8K by 8 or a 16K by 4 array. The HM-6564 also contains decoupling Pins 20 and 40 (VCC) are internally connected.
capacitors to reduce noise and to minimize the need for additional external Similarly pins 1 and 21 (Ground) are connected.
decoupling. The user is advised to connect all four VCC pins
This 64K memory provides a unique blend of low power CMOS semiconductor and Ground pins to his board busses. This will
technology and advanced packaging techniques. The HM-6564 is intended for improve power distribution across the array and
use in any application where a large amount of RAM is needed, and where will enhance decoupling.
power consumption and board space are prime concerns. The guaranteed low Pin 10 is internally connected to pin 11, and
voltage data retention characteristics allow easy implementation of non- pin 30 is connected to pin 31. For those users
volatile read/write memory by using very small batteries mounted directly on W'Sh.'t';lg tf° prese;("zmb“rg compatibility W'tg
the memory circuit board. Example applications include digital avionic in- Ez:sr:ec:ionl;mt: the writ:r:?::s, ;;em;?:?:':;s
strumentation, remote data acquisition, and portable or hand held digital com- 11 and 31, leaving pins 10 and 30 free for future
munications devices. expansion.

Functional Diagram

o

D3 Q3

w1 X A} Y
Vé. - T ]
X AN
5 T T I
;f ) ;
DO Q0 D1 a1 D2 Q2
@ A\ Y \
w2 Y na I
X AN \}
Ea I I ]
lﬂ l)—i

D4 Q4

=]
o

D6 Q6

:

D7 Q7

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Organization Guide

To Organize 8K x 8: To Organize 16K x 4:
Connect: E1 with E3 (Pins 9 + 32) Connect: Q0 with Q4 (Pins 2 + 39)
E2 with E4 (Pins 12 + 29) DO with D4 (Pins 3 + 38)
W1 with W2 (Pins 11 +31) Q1 with Q5 (Pins 4 + 37)
D1 with D5 (Pins 5 + 36)
D2 with D6 (Pins 16 +25)
Q2 with Q6 (Pins 17 + 24)
D3 with D7 (Pins 18 + 23)
Q3 with Q7 (Pins 19 + 22)

Optional W1 may be common with W2  (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. Inthe 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 con-
dition 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 connect-
ed to VCC or GND. The designer should be aware of the possibility that the carriers on the bottom side could short conduc-
tors 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.

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 + 0.3V to VCC - 0.3V.

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

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

4. Inputs which are 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 after VCC reaches the minimum operating voltage (4.5 volts).

DATA RETENTION TIMING
vcc L‘

4.5V

DATA RETENTION MODE

a5v

vce > 2.0V /
7//

E VCC 0.3V 4////’

4

= TEHEL
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Board Size Tradeoffs

Printed circuit board real estate is a costly commodity. The following table compares board space for 16 standard
Actual board costs depend on layout tolerances, density, DIP 4K RAMs to the HM5-6564 RAM array. Both fine
complexity, number of layers, choice of board material, line, close tolerance layout and standard ‘“‘easy’’ layout
and other factors. board sizes are shown in the comparison.

64K ARRAY OF 16 4K RAMs ON A PC BOARD V.S. THE HVI5-6564

PACKAGE CIRCUIT SUBSTRATE SIZE
18 Pin DIP Standard 12 to 15 sq. in.
Two Sided PCB
18 Pin DIP Fine Line or 9to 11 sq. in.
Multilayer PCB
18 Pin Multilayer 3 to 5sq.in.
Leadless Carrier Alumina Substrate
HM5-6564 Two Sided Mounting 2sq.in.
Multilayer
Alumina Substrate

The cost of semiconductor circuits decline with time. If the advantages of a lighter, smaller overall package for your
actual costs were included, they would be out of date in system. Consider how much more valuable your system
a very short time. We urge you to contact your local Harris will be when the memory array size is decreased to about
office or sales representative for accurate pricing allowing 1/6 of normal size.

cost tradeoff analysis. In your cost analysis, also consider

HM5-6564 — 64K BIT CMOS RAM
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Specifications HM5-6564-9 and HM5-6564-2

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage +4.5V to +5.5V
Input or Output Voltage Applied (GND -0.3V) Operating Temperature
to (VCC +0.3V) Industrial (-9) -400C to +85°C
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C

ELECTRICAL CHARACTERISTICS

TEMP. & VCC =
OPERATING TEMP. = 25°C @D
RANGE VCC =5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 800 50 MA 10=0
V1 =VCCor GND
ICCOP1 Operating Supply 56 40 mA f=1MHz,10=0
Current (8K x 8) @ VI = VCC or GND
ICCOP2 Operating Supply 28 20 mA f=1MHz,10=0
Current (16K x 4) @ VI = VCC or GND
ICCDR Data Retention 800 25 MA 10=0,VCC= 20,
Supply Current VI =VCC or GND
VCCDR Data Retention 20 14 \2
Supply Voltage
A Address Input Leakage -20 +20 1 MA GNDLviL vee
11D1 Data Input Leakage -3 +3 A MA GNDLVIL vee
(8K x 8)
11D2 Data Input Leakage -5 +5 2 MA GNDLVILVCC
(16K x 4)
HE1 Enable Input Leakage -10 +10 5 MA GNDLVILVCC
(8K x 8)
1E2 Enable Input Leakage -5 +5 2 MA GNDLVILVCC
(16K x 4)
D.C. nw Write Enable Input -10 +10 5 MA GNDLVILVCC
Leakage (Each)
1021 Output Leakage (8K x 8) -5 +5 4 MA GNDLVoKVvCee
1022 Output Leakage (16K x 4) -10 +10 1 MA GNDLKVvogLvee
VIL Input Low Voltage -0.3 038 2.0 \Y
VIH Input High Voltage VCC-2.0{VCC+0.3 Z.Q \%
VoL Output Low Voltage 04 .25 Y 10 =2.0mA
VOH Output High Voltage 24 4.0 \Y 10 = -1.0mA
CIA Address Input 200 170 pF f=1MHz,
Capacitance @ VI =VCC or GND
CID1 Data Input 50 30 pF f=1MHz,
Capacitance (8K x 8) @ VI = VCC or GND
CID2 Data Input 100 60 pF f=1MHz,
Capacitance (16K x 4) @ VI = VCC or GND
CIE1 Enable Input 160 100 pF f=1MHz,
Capacitance (8K x 8) @ VI = VCC or GND
CIE2 Enable Input 80 50 pF f=1MHz,
Capacitance (16K x 4) @ VI =VCC or GND
Ciw Write Enable Input 100 80 pF f=1MHz,
Capacitance (Each) ® VI = VCC or GND
co1 Output Capacitance 50 30 pF f=1MHz,
(8K x 8) VO =VCC or GND
Cc0o2 Output Capacitance 100 60 pF f=1MHz,
(16K x4) @ VO = VCC or GND
Ccvcc Decoupling Capacitance .25 .33 MF f=1MHz
NOTES:

@ Each individual RAM in the leadless carrier is fully tested at @ Operating supply current is proportional to operating fre—
worst case limits of temperature and voltage. The complete quency. ICCOP is specified at an operating frequency of
assembled HM-6564 array is tested at room temperature 1MHz, indicating repetive accessing at a 1Us rate. Operation
only. The worst case parameters are guaranteed over the at slower rates will decrease ICCOP proportionally.
specified temperature and voltage ranges. Room temperature, . _ o
5 volt data is provided for information purposes and is not Q@  Capacitance sampled and guaranteed not 100% tested.

guaranteed.
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Specifications HM5-6564-9 and HM5-6564-2

ELECTRICAL CHARACTERISTICS

A.C.

TEMP & VCC =
OPERATING TEMP=25°C @
RANGE VCC =5.0vV TEST
SYMBOL PARAMETER MiN J MAX MIN l TYP l MAX UNITS CONDITIONS

TELQV Chip Enable Access 350 250 300 ns @
TAvVQV Address Access 400 270 350 ns @

(TAVQV=TELQV+TAVEL)
TELOX Output Enable 20 120 50 100 ns @
TEHQZ Output Disable 120 50 100 ns @
TELEL Read or Write Cycle 480 410 320 ns @
TELEH Chip Enable Low 350 300 250 ns @
TEHEL Chip Enable High 130 110 70 ns @
TAVEL Address Setup 50 50 20 ns @
TELAX Address Hold 50 50 20 ns @
TWLWH Write Enable Low 150 130 100 ns @
TWLEH Write Enable Setup 250 220 170 ns @
TWLEL Early Write Setup 10 10 0 ns @

(Write Mode)
TWHEL Write Enable Read Setup 10 10 0 ns @
TELWX Early Write Hold 100 100 70 ns @

(Write Mode)
TDVWL Data Setup 10 10 ns @
TDVEL Early Write Data Setup 10 10 ns @
TWLDX Data Hold 100 100 70 ns @
TELDX Early Write Data Hold 100 100 70 ns @
TaQvwL Data Valid to Write 0 0 0 ns @

(Read-Modify-Write)

NOTES:

@ AC Test Conditions:

Inputs - Trise = Tfall < 20ns.
Outputs - CLOAD = 100pF.

Timing measured at 1.5V reference level.
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Specifications HM5-6564-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage - (VCC - GND) -0.3V to +8.0V Operating Supply Voltage +4.5V to +56.5V
. Commercial
Input or Output Voltage Applied (GND -0.3V)
to (VCC +0.3V) Operating Temperature 0°C to +750C
Commercial
Storage Temperature -650C to +1500C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C
RANGE vce=5.0v @ TEST
SYMBOL PARAMETER MIN LMAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 4.0 1.0 mA 10=0,
VI =VCC or GND
1CCOP1 Operating Supply 60 45 mA f=1MHz,10=0
Current (8K x 8) @ VI = VCC or GND
ICCOP2 Operating Supply 30 23 mA f=1MHz,10=0
Current (16K x 4) @ VI = VCC or GND
ICCDR Data Retention Supply Curr. 4.0 0.1 mA VCC=20,10=0
V| = VCC or GND
VCCDR Data Retention Supply V. 20 1.4 \]
1A Address Input Leakage -20 +20 1 UA GNDLVILVCe
11D1 Data Input Leakage -3 +3 R MA GNDLVILVCEC
(8K x 8)
11D2 Data Input Leakage -5 +5 2 UA GNDLVviILvee
(16K x 4)
HE1 Enable Input Leakage -10 +10 5 MA GNDLVILVCC
(8K x 8)
HE2 Enable Input Leakage -5 +5 2 MA GNDLVILVCE
(16K x 4)
Hw Write Enable Input -10 +10 5 A GNDLVILVCEC
Leakage (Each)
D.C. 1021 Output Leakage (8K x 8) -5 +5 4 MA GNDL VoL vee
1022 Output Leakage (16K x 4) -10 +10 1 MA GNDL voLvee
ViL Input Low Voltage -0.3 0.8 2.0 \
VIH Input High Voltage VCC-2.0(VCC+0.3 2.0 \%
VOL Output Low Voltage 04 25 \% 10 = 1.6mA
VOH Output High Voltage 24 4.0 \ 10 =-04mA
CIA Address Input 200 170 pF f=1MHz,
Capacitance V1 =VCC or GND
CID1 Data Input 50 30 pF f=1MHz,
Capacitance (8K x 8) @ VI = VCC or GND
CiD2 Data Input 100 60 pF f=1MHz,
Capacitance (16K x 4) @ VI = VCC or GND
CIE1 Enable Input 160 100 pF f=1MHz,
Capacitance (8K x 8) @ VI = VCC or GND
CIE2 Enable Input 80 50 pF f=1MHz,
Capacitance (16K x 4) Q) VI =VCC or GND
CIw Write Input 100 80 pF f=1MHz,
Capacitance (Each) @) VI = VCC or GND
CcO1 Output Capacitance 50 30 pF f=1MHz,
(8K x 8) ® VO = VCC or GND
c02 Output Capacitance 100 60 pF f=1MHz,
(16K x 4) VO =VCC or GND
CvCc Decoupling Capacitance .25 33 MuF f=1MHz
NOTES:

@  Each individual RAM in the leadless carrier is fully tested at (@
worst case limits of temperature and voltage. The complete
assembled HM-6564 array is tested at room temperature

Operating supply current is proportional to operating fre-
quency. ICCOP is specified at an operating frequency of
1MHz, indicating repetive accessing at a 1s rate. Operation

only. The worst case parameters are guaranteed over the at slower rates will decrease ICCOP proportionally.
specified temperature and voltage ranges. Room temperature, c .

. . . - . apacitance sampl arant - % .
5 volt data is provided for information purposes and is not ® P c pled and guaranteed not 100% tested
guaranteed.
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Specifications HM5-6564-5

ELECTRICAL CHARACTERISTICS

A.C.

TEMP. & VCC =
OPERATING TEMP. = 250C
RANGE vee =50V @ TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDTIONS
TELQV Chip Enable Access 450 350 ns @
TAVQV Address Access 500 390 ns @
(TAVQV=TELQV+TAVEL)
TELQX Output Enable 20 150 80 ns @
TEHQZ Output Disable 150 80 ns @
TELEL Read or Write Cycle 600 450 ns @
TELEH Chip Enable Low 450 350 ns @
TEHEL Chip Enable High 150 100 ns @
TAVEL Address Setup 50 20 ns @
TELAX Address Hold 50 20 ns @
TWLWH Write Enable Low 150 100 ns @
TWLEH Write Enable Setup 250 170 ns @
TWLEL Early Write Setup 10 0 ns @
(Write Mode)
TWHEL | Write Enable Read Setup 10 0 ns @
TELWX Early Write Hold 100 70 ns ()]
(Write Mode)
TDVWL Data Setup 10 0 ns @
TDVEL Early Write Data Setup 10 0 ns @
TWLDX Data Hold 100 70 ns @
TELDX Early Write Data Hold 100 70 ns @
TQvWwL Data Valid to Write 0 0 ns @
(Ready~Modify-Write)

NOTES:

@

AC Test Conditions:

Inputs — Trise = Tfall < 20ns.

Outputs — CLOAD = 100pF.
Timing measured at 1.5V reference level.
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Read Cycle

620207676 7676®" TSR
AXXXRRR RRXRRIRRRHRKRRRRAKRARARRRHRRRRRKRLR
TELEL
FTEHEL TELEH TEHEL—]
E N—
|=——TELQV
TELOQX TEHQZ ——={ —
HIGH-Z HIGH-Z
a VALID DATA OUTPUT i
w HIGH
by i J o
REFERENCE [ | I T | | 1
-1 0 1 2 3 4 5
TRUTH TABLE
TIME _ INPUTS  |OUTPUT| FUNCTION
REFERENCE W A Q
-1 H X X z MEMORY DISABLED
0 UOH |V 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 N H v 4 CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

affecting device operation. During time (T = 1) the output

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

Early Write Cycle

TSR IS

176767676 767676767676 767676 767676 767676767676 670 %0 7"
0.000000000.000000‘0.00.0000’0 X

E

XN o 7104 9,

SRR ADD VALID R RRRRERRIRERRIIIEERRREIRIRRIK _NEXT ADD
TELEL
TEHEL TELEH 4 TEHEL—=
N + N
TWLEL |=-TELWX TWLEL fe—o
7 N
WLLAN v A A

TITTITN, LTI TSI T TL TSI LTS
s le 202020 % %, 0202020 2026%% % % % 2626 % %2022 % %020 % %% % %o Yo Y
HIGH-Z HIGH-Z

o]

3

TIME
REFERENCE

U

TRUTH TABLE

TIME _INPUTS ouTPUT FUNCTION
REFERENCE| E W A D Q
-1 H X | X X z MEMORY DISABLED
0 N L|vov z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 Lox [ x x z WRITE IN PROGRESS INTERNALLY
2 4 X | x x z WRITE COMPLETED
3 H X | x x z PREPARE FOR NEXT CYCLE (SAME AS -1)
4 ~ L[|V vV 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 out-

put buffer is latched into the high impedance state and

will remain in that state until E returns high (T = 2). For
this cycle, the data input is latched by Egoing low; there-
fore 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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Read Modify Write Cycle

25255 XXAXR
$020%%6 %% %

05020709070 070"
SERRRKKR

TEHEL—m]
t No
TWHEL
w2/ %4 NN
TavwL
TOVWL le—TWLDX
T —
— TELOX B TEHQZ——]
a HIGH-Z K VALID DATA OUTPUT ). HIGH 2
e | | L | | | |
REFERENCE I | 1 | 1 | I} 1
R 0 i 2 3 4 8 7

TRUTH TABLE

TIME _ INPUTS OuUTPUT FUNCTION

REFERENCE | E W A D Q

-1 H X X X r4 MEMORY DISABLED

0 ~ H vV X r4 CYCLE BEGINS, ADDRESS ARE LATCHED

1 L H X X X OUTPUT ENABLED

2 L H X X v OUTPUT VALID, READ AND MODIFY TIME

3 L X Vv \ WRITE BEGINS, DATA IS LATCHED

4 L X X X v WRITE IN PROGRESS INTERNALLY

5 S X X X v WRITE COMPLETED

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

7 N H v X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

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

Late Write Cycle

NEXT ADD

— e

mi
-
m
T
m
s

TELEH

TIME

TEHEL ——=1

REFERENCE
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TIME _INPUTS OUTPUT
REFERENCE| E W A D Q FUNCTION
-1 H| x| x| x z MEMORY DISABLED
0 | H| V| x z CYCLE BEGINS, ADDRESSES ARE LATCHED
1 LI x|v X WRITE BEGINS, DATA IS LATCHED
2 Ll H|Xx|Xx X WRITE IN PROGRESS INTERNALLY
3 SR x| x X WRITE COMPLETED
a H| x| x| x z PREPARE FOR NEXT CYCLE (SAME AS -1)
3 M|V X z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

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

cycle and the read-modify-write cycle. may become active, and may become valid data, or may
remain active but undefined. Valid data is written into the

Recall that in the early write the output is guaranteed to RAM if data set up, data hold, write setup and write pulse

remain high impedance, and in the read-modify-write widths are observed.

the output is guaranteed valid at access time. The late

NOTES:
In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams.
The numbers are located on the time reference line below each diagram. The timing diagrams shown
are only examples and are not the only valid method of operation.
HM-6504 (One of Sixteen)
A0 A
ATO 75
A6 O—————] LATCHED GATED P c4x 64
A0 ADDRESS ROW (7] MATRIX
o REGISTER | L, DECODER
A0 A
0
A2
l | fu
GATED COLUMN
[} LATCH oy copen TCH!
) ) 2 AND DATA 1/0 ) kbl 2 Q
ic Jjc
[5) [ Q
c c /J, / ALL LINES ACTIVE HIGH — POSITIVE LOGIC
LATCH] p—{LaTcH 6 /e
THREE STATE BUFFERS:
> 5 € HIGH — OUTPUT ACTIVE
2 A LATCHES:
LATCHED CLOW—=Q=D
L ADDRESS Q LATCHES ON RISING EDGE OF C
REGISTER
w E A3 A4 A5AT1A10A9
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-6611

1024-BIT
FIELD PROGRAMMABLE
CMOS PROM

Features Pinout
L4 FUSED LINK PROM TOP VIEW
L4 FIELD-PROGRAMMABLE
. ‘ 12
ORGANIZED 256 x 4 as[]r  1efvece
4 LOW POWER STANDBY 500 W MAX. Ad
®  LOWPOWER ENABLED 50 mW MAX. A2(]2 15[]
®  CMOS RAM PINOUT EXCEPT FOR P A3 14[JF
L] —_
TTL COMPATIBLE IN/OUT AOE 4 13 jS
b THREE STATE OUTPUTS
®  FULLY STATIC OPERATION As[]5 12[]Ja3
L4 FAST ACCESS TIME 450nsec MAX AG[: 6 11 302
hd HIGH NOISE IMMUNITY
A7[]7 1
®  HIGH RELIABILITY O 10[]a
L4 MILITARY TEMPERATURE RANGE GNDE 8 9 jQO
® INDUSTRIAL TEMPERATURE RANGE
o COMMERCIAL TEMPERATURE RANGE
Logic Symbol
Description § +vcc B
The HM-6611 is a part of a family of polysilicon fusible link CMOS PROMs l l
featuring three state outputs. This device is static, TTL compatible, and has
a 100 £ A maximum standby current over temperature at a VCC of 5 volts. ':(:
10V and full military temperature devices are available. Chip Select (S) is A2 ao
S HM-6611 Q
used to place the device in the standby state and also forces the outputs A3 PROM
into the high impedance state when it is high. Program Enable (P) is used A4 Q2
only during programming, and must be connected to VCC in the system. ,’:Z Q3
Pinout is similar to Bipolar PROMs and is pin for pin replaceable with the A7
HM-6562, a 256 x 4 CMOS RAM, if P is tied to VCC. This allows a single
memory board design with any organization of RAM and PROM. ..l.GND

Functional Diagram

GATED ROW
ADDRESS DECODER
_
A0 o—— AL
pa— 5
:; A 32x32
= 7 MATRIX
A3 o—] 5 32
A4 o———
—
- 8 8 8 8
e R T 1 1 1
oA "3/, GATED
Aeo— 0 73 COLUMN DECODER

> Ly
o ——

(PROGRAMMING ONLY) Qo a1 Q2 Q3

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-104



Specifications HM-6611-2/HM-6611-9

ABSOLUTE MAXIMUM RATINGS

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

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

Input or Output Voltage Applied

Storage Temperature -650C to +1500C

OPERATING RANGE

Operating Supply Voltage -VCC

Military (-2)
Industrial (-9)

Operating Temperature
Military (~2)
Industrial (-9)

4.5V to 5.5V
4.5V to 5.5V

-550C to +1250C
-400C to +85°C

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

TEMP. & VCC =
OPERATING TEMP, = 25°C®
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCsB Standby Supply Current 100 5 MA Vi=VCCorGND
S=VvCcC
ICCEN Enabled Supply Current @ 10 2 mA Vi =VCCorGND
S=GND,I0=0
1 Input Leakage Current & 10 | +1.0 0.0 uA | GNDgVIgVEC
10z Output Leakage Current -1.0 +1.0 0.1 MA GNDgVvogvcee
VIL Input Low Voltage -0.3 0.8 2.0
VIH Input High Voltage VCC- | VCC+ 2.0
2.0 0.3
VoL Output Low Voltage 04 0.3 10 = 2.0mA
VOH Output High Voltage 24 4.0 \" 10 = -1.0mA
Cl Input Capacitance @ @ 8.0 5.0 pF Vi =VCCor GND
f=1MHz
co Output Capacitance @ @ 10.0 6.0 pF VO =VCC or GND
f=1MHz
TAVQV | Address Access Time 450 300 ns ®
TsLav Chip Select Access Time 500 350 ns @
TSLAX Chip Select Output Enable Time 20 150 50 ns @
TSHQZ Chip Select Output Disable Time 150 50 ns ®
NOTES:
@ All devices tested at worst case limits, Room temperature 5 volt data provided for information - not guaranteed.
@ ICCEN is proportional to the number of unblown fuses per word addressed, If all four fuses in the word addressed are
blown ICCEN R ICCSB.
@ Except P. Program Enable is used only during programming and its characteristics are accounted for in the program-
ming specifications.
@ Capacitance is sampled and guaranteed, but not 100% tested.
@ AC test conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF; Timing measured at 1.5V

reference level.

3-105




Specifications HM-6611-5

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - GND) -0.3V to +8.0V Operating Supply Voltage -VCC
Commercial 4.5 to 5.5V
Input or Output Voltage Applied (GND -0.3V)
to (VCC +0.3V) Operating Temperature
Commercial 00C to 75°C
Storage Temperature ~-650C to +1500C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP. = 250C
RANGE VCC = 5.0V TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 1.0 0.2 mA Vi=VvCCor GND
S=VCC
ICCEN Enabled Supply Current @ 20 5 mA VI =VCCor GND
S=GND,10=0
1 Input Leakage Current @ -5.0 +5.0 05 MA GNDLVILVCC
102 Qutput Leakage Current -10.0 +10.0 105 MA GNDLVogVvcee
ViL Input Low Voltage -0.3 08 2.0
D.C VIH Input High Voltage VCC - VCC + 2.0
o 2.0 0.3
VoL Output Low Voltage 04 0.3 \Y 10 = 1.0mA
VOH Output High Voltage 24 4.0 \ 10 = -0.5mA
Cl Input Capacitance @ @ 8.0 5.0 pF V1 =VCCor GND
f=1MHz
CcO Output Capacitance @ @ 10.0 6.0 pF VO = VCC or GND
f=1MHz
TAvVQV Address Access Time 650 400 ns @
AC TsLQv Chip Select Access Time 800 500 ns ®
o TSLQX | Chip Select Output Enable Time | 20 200 50 ns ®
TSHQzZ Chip Select Output Disable Time 200 50 ns ®
NOTES:

@ All devices tested at worst case limits. Room temperature 5 volt data provided for information - not guaranteed.

@ ICCEN is proportional to the number of unblown fuses per word addressed. If all four fuses in the word addressed are

blown ICCEN RZ ICCSB.

ming specifications.

@0 @

AC test conditions:
reference level.

Except-ﬁ. Program Enable is used only during programming and its characteristics are 3ccounted for in the program-

Capacitance is sampled and guaranteed, but not 100% tested.

Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF; Timing measured at 1.5V
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Read Cycle

VALID ADDRESS

NEXT ADDRESS @

TsLav TAVQV
S
TSHQZ
TSLax
Q VALID DATA NEXT DATA
TRUTH TABLE
INPUTS [ OUTPUT
S A Q FUNCTION
H X z DEVICE DESELECTED, OUTPUT
HIGH IMPEDANCE
L \ \ DEVICE SELECTED, DATA OUTPUT
VALID FOR ADDRESS PRESENT

The timing waveforms shown describe only one possible
method of operation. The device will output valid data
corresponding to the address input one chip select access
time (TSLQV) after it is selected. |f the device is already
selected and the address is changed to a new valid address
the corresponding data will be available at the outputs no

later than one address access time (TAVQV) later. Thus,
this device can be selected each time a data word is desired,
or it can be left selected to access a number of data words.
If the system data bus allows, the device may be perman-
ently selected for ease of use.

Programming

BACKGROUND INFORMATION

The HM-6611 is a 256 x 4 CMOS Programmable Read-
Only Memory. It is programmed by the controlled appli-
cation of programming pulses to selected memory cells.
These pulses permanently alter the logic state of the mem-
ory cell. The memory array is manufactured with each
cell set to the high or "'1" logic state. The user may select
any memory cell and permanently change its logic state
to a "0"” or low by programming.

Programming is accomplished by addressing the word to be
programmed, applying the programming pulses, and ver-
ifying the data programmed. The verification is performed
at high voltage (VCC) during the programming sequence,
and at low voltage after all programming is completed.

PROGRAMMING SYSTEM CHARACTERISTICS:

1. Power source for the device to be programmed (VCC)
variable from +3.0 to +11.0 volts, current capability
of 500mA average and 1 amp dynamic currents.

2. Programming power supply is a negative 20.0V supply
(£1.0V), switchable between -20V, 0V, +3.5V, and
+10.5V. This supply must be able to deliver 400 mA
average, and 1A peak currents at -20V. Less than TmA
output current is required at OV, +3.5V, and at +10.5V.
The slew rate between +10.5V and -20V must be con-
trolled within 100u sec to 400u sec.

3. Data output load devices (switchable) capable of
sinking 10mA from the output pin without rising
more than 0.6 volts above ground. Open collector,
open drain or discrete devices with resistive pull-
ups of 4.7K 47K is the recommended implemen-
tation.

4. Data output sensing devices capable of sensing valid

> 70% VCC, VOL < 20% VCC).

logic levels (VOH

5. Address buffers able to maintain high state voltages
of 2 70% of VCC at both high and low VCC,* and low
state voltages < 20% VCC at both high and low VCC.

6. Timing and control logic suitable to sequence the
required functions.

*Never allow any input to rise more than 0.3 volts
above VCC.

PROGRAMMING PROCEDURE:
OVERALL:

1. Address and program word.
2. Verify data output at high VCC (10.5V * .5V)

a. If device fails to verify, repeat program — verify
sequence (reject device as defective after 8 pro-
gramming attempts at any one word).

b. If device passes verify, repeat programming se-
quence twice more then return to step 1 to pro-
gram the next word.

c. |If device passes verify at the last location to be
programmed continue to step 3.
3. Lower VCC to 3.5 = 0.5V and verify each location in
the matrix.

a. If any location fails to verify, reject the device
as defective.

b. If all locations pass verify, the part is properly
programmed.
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PROGRAMMING SEQUENCE FLOW CHART

INITIALIZE

Initiate the P supply falling edge.

> L2 < 4. After the Psupply has crossed zero (ground) going neg-
ative, enable the data output load devices of each out-
PROGRAM . .
4 WORD put pin that is to be programmed (to become a low or
Y 0" logic state).
e 5. Disable the data output load 4 milliseconds (+ 1msec)
ADDAESS VeRIFY after it was enabled (TQLQH).
6. The t_:lata output load devices must be disabled before
{ast PROGRAM the P supply is allowed to cross zero (ground) on
ety ToRE its rising edge.
7. Invert AO for 500 nanoseconds, then return AO to its
LOWER original logic state .
ALL INPUTS o
TO GROUND Wait 500 nanoseconds or more (TPHQV).
v Compare the output data with the desired data.
LOWER
veeTe a. If any one bit fails to verify, program again start-
¥ ing at step 3. After 8 programming attempts at
> 31 any one location, reject the device as defective. It
s is acceptable to repulse all desired bits if any one
»T0 bit does not program.
vee
3 b. If all four bits verify, program the word twice
more (steps 3 thru 8 twice). Then return to step
AbDRESS 1 to address the program the next word.
T B After steps 1 thru 9 are completed for each word to be
v h programmed:
Low vee 4 10. Lower all inputs to ground.
VERIFY
11. Lower VCC to +3.5 volts £ .5 volts.
-Emm - ADDRESS 12. Raise P to VCC.*
REJECT
13. Setup the address of the word to be verified. (High or
i 1" or VIH inputs must be > 2.35 and < VCC +0.3
PROGRAMMED *
II!!I 'IHHI. volts).
ACCEPT
14. Wait 1 microsecond.
15. Compare the output data with the desired data.

PROGRAMMING STEPS:

INITIALIZE:
~ VCC=+105V t 5V
P=vCC

S = GND (not used during pi

1. Setup the address of the word to be programmed.
2. Wait 500 nanoseconds or more (TAVPL).

rogramming)

a. If any bit fails to verify, reject the device as
defective.

b. If all four bits verify, return to step 13 to verify
the next word.

After steps 13 thru 15 are completed for each word in the

matrix, the device has been properly programmed.

* Never allow any input to rise more than 0.3 volts above VCC.

PROGRAM CYCLE TIMING TABLE

SYMBOL PARAMETER MIN MAX UNITS
TAVPL Address to Program Setup Time 500 ns
TPLQL Program Enable to Data Time 100 Ms
TAVQV Address to Output Valid 500 ns
TQLQH Data Low Pulse Width 3.0 5.0 ms
TQHPH Data High to Program Disable Time 100 Ms
TAXAX AO Inverted Time 500 ns
TPHQV Program Disable to Read Time 500 ns
TPHAV Program Disable to Address Invert (AQ) 0 ns
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PROGRAMMING CYCLE

VCC =105V * 5V

——] TAXAX }o—
+10.5V
AO VALID ADDRESS AO>< A0 ><
GND
S I—NEXT ADDRESS
105V TPHAV
AN VALID ADDRESS AN /\K
GND
TAVPL|
+10.5V
GND—
— TAavav
SYSTEM
-20V VERIFY  |e—no
TPLOL—] -— TaQHPH TIME

+10.5V 5ATA OUTPUT PIN
1O BE PROGRAMMED

+10.5V
DATA OUTPUT PIN NOT
GND— TO BE PROGRAMMED

fitsssssessd

LOW VOLTAGE VERIFY CYCLE

VCC = 3,5V £0.5V

+3.5

A PREVIOUS ADD X VALID ADDRESS NEXT ADDRESS
GND SYSTEM
M I~VERIFY
+3.5 TIME
Q PREVIOUS DATA DATA VALID
GND
EXAMPLE PROGRAMMING CIRCUIT
+VCC
INVERT A0 222 547K<RLAK
>S$ S$SS
<3<3 OPEN
vee [ COLLECTOR
D__. A0 DRIVERS
A0 o b
—a1 0o <}
—a2
——a3 a1 <} DATA
~—As  HM-6611 TO BE
—]A5 Q2 <} PROGRAMMED
_m 1
4 a3
5 _ ~
| GND B
= ) ) >
" VERIFY
) D—
DESIRED
DATA
P CONTROL

3-109



)
u

HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Advance Information

HM-6641

512 x 8 CMOS PROM

Features

LOWPOWER STANDBY

LOW POWER OPERATION

FAST ACCESS TIME

FIELD PROGRAMMABLE

POLYSILICON FUSE LINKS

TTL COMPATIBLE IN/OUT

POPULAR PINOUT LIKE BIPOLAR 7641
THREE STATE OUTPUTS

ADDRESS LATCHES INCLUDED ON CHIP
EASY MICROPROCESSOR INTERFACING
WIDE TEMPERATURE RANGES

500uW MAX.
50mW/MHz MAX.
200ns MAX,

Description

The HM-6641 is a 512 x 8 CMOS polysilicon fuse link Programmable Read
Only Memory in the popular 24 pin, byte wide pinout. Synchronous circuit
design techniques combine with CMOS processing to give this device high
speed performance with very low power dissipation.

On chip address latches are provided, allowing easy interfacing with recent
generation microprocessors that use multiplexed address/data bus structures,
such as the 8085. The output enable controls, both active low and active
high, further simplify microprocessor system interfacing by allowing output
data bus control independent of the chip enable control. The data output
latches allow the use of the HM-6641 in high speed pipelined architecture
systems, and also in synchronous logic replacemant functions.

Applications for the HM-6641 CMOS PROM include low power handheld
microprocessor based instrumentation and communications systems, remote
data acquisition and processing systems, processor control store, and synch-
ronous logic replacement.

Pinout
TOP VIEW

Address Input
Data Qutput

Chip Enable
Output Enable
Program Enable
(P = Gnd. except when

- olmo >

programming)

Logic Symbol

||}-—

Functional Diagram

AB—
:;"" LATCHED 64x64
As—| ADDRESS 64 MATRIX
A4—{ REGISTER [A

A3~

L

L

A2— LATCHED |a
A1— ADDRESS [A°3
3

A0—1 REGISTER I

GATED COLUMN
DECODER

ALL LINES POSITIVE LOGIC -
ACTIVE HIGH
THREE STATE BUFFERS:
A HIGH —= OUTPUT ACTIVE
DATA LATCHES:
LHIGH ~Q =D
QLATCHES ON FALLING EDGE
OF L
ADDRESS LATCHES AND GATED

LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HM-6641-2/HM-6641-9

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

Supply Voltage -VCC +8.0V Operating Supply
Military (-2) 4.5V to 5.5V
Input or Output Voltage Applied GND -0.3Vto Industrial (-9) 4.5V to 5.5V
VCC +0.3V
Operating Temperature
Storage Temperature -650C to +1500C Military (-2) -550C to +1250C
Industrial (-9) -400C to +850C
ELECTRICAL CHARACTERISTICS
TEMP & VCC =
OPERATING TEMP=25°C
RANGE vee=5.0 (1) TEST
SYMBOL PARAMETER MIN MAX TYPICAL UNITS CONDITIONS
ICCSB Standby Supply Current 100 10 MA 10=0
VI =GND OR VCC
ICCoP Operating Supply Current @ 10 5 mA f=1MHz, I0=0
VI =VCC or GND
1 Input Leakage Current -1.0 +1.0 0.0 MA GNDSVIgVCC
10z Output Leakage Current -1.0 +1.0 05 MA GNDSVO<_VCC
VIL Input Low Voltage -0.3 0.8 20 v
VIH Input High Voltage VCC-2.0 | VCC+0.3 2.0 \
VoL Output Low Voltage 04 0.1 \ I0L = 3.2mA
VOH Output High Voltage 24 425 \ IOH = -1.0mA
cl Input Capacitance (3) 8.0 5.0 pF VI = VCCor GND
f=1MHz
Cco Output Capacitance@ 10.0 8.0 pF VO =VCCOR GND
f=1MHz
TELQV Chip Enable Access Time 200 120 ns ®
TAVQV (TAVQV = TELQV + TAVEL)
Address Access Time 220 120 ns @
TELQX Chip Enable Qutput Enable Time 20 100 40 ns @
TGVQX Output Enable Output Enable Time 20 100 40 ns @
TGvQzZ Output Enable Output Disable Time 20 100 40 ns @
TELEH Chip Enable Pulse Negative Width 200 120 ns @
TELEL Read Cycle Time 350 200 ns O)
TEHEL Chip Enable Pulse Positive Width 150 80 ns O]
TAVEL Address Set-up Time 20 0 ns @
TELAX Address Hold Time 60 40 ns @
NOTES
@ All devices tested at worst case limits. Room temp., 5 volt data provided for information - not guaranteed.
(2) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP ='5mA/MHz.
(3 Capacitance sampled and guaranteed - not 100% tested.
e AC Test Conditions: Inputs-TRISE = TFALL = 20nsec; Outputs -CLOAD = 50pF. All timing measurements

at 1.5V.
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Read Cycle

TAVQV ——

TAVEL TELAX

A ADD VALID

I
RIS
RRERRRARK

TELEH

TELEL

o4
m
I
m
g

TEHEL
E

Tme ! ] ! | 1t
REFERENCE | | | l ﬂ—l
-1 0 1 2 3 456
*G HAS SAME TIMING AS G EXCEPT SIGNAL IS INVERTED
TRUTH TABLE
TIME INPUTS  |OUTPUTS
REFERENCE [ E I G I A 9 FUNCTION
-1 H|H|X z MEMORY DISABLED
0 ~|[H]|V F4 CYCLE BEGINS-ADDRESSES ARE LATCHED
1 LL]|x X OUTPUT ENABLED
2 L|L|x \ OUTPUT VALID
3 L1 ulx \Y OUTPUT LATCHED
4 H|H|X z READ ACCOMPLISHED AND OUTPUT DISABLED
5 H|H|X z PREPARE FOR NEXT CYCLE (SAME AS -1)
6 | H | x z CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0)

In the HM-6641 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 tie require-
ments must be met. After the required hold time,the
addresses may chang_g_state without affecting device opera-
tion. To read data G1 and G2 must be low, and G3 must
be high. After access time, E may be taken high to latch

the data outputs and begin TEHEL. Taking either or
both G1 or @high or G3 low will force the output buffers
to a high impedance state. The output data may be re-
enabled at any time taking G1 and G2 low and G3 high.
On the falling edge of E the data will be unlatched. P
should be grounded except when in the programming mode.

Programming

INTRODUCTION

The HM-6641 is a 512 word, by 8 bit field programmable
read only memory utilizing polycrystalline silicon fusible
links as programmable memory elements. Selected mem-
ory locations are permanently changed from their manu-
factured state, of all low (VOL) to a logical high (VOH),
by the controlled application of programming potentials
and pulses. Careful adherence to the following program-
ming specifications will result in high programming yield.
Both high VCC (6.0 volts) and low VCC (4.0 volts) verify
cycles are specified to assure the integrity of the pro-
grammed fuse. This programming specification, although
complete, does not preclude rapid programming. The worst
case programming time required is 37.4 seconds, and typ-
ical programming time can be approximately 4 seconds
per device.

The chip (E) and output enable (G) are used during the
programming procedure.  On PROM'’s which have more
than one output enable control G1 is to be used. The
other output enables must be held in the active, or enabled,
state throughout the entire programming sequence. The
programmer designer is advised that all pins of the pro-
grammer’s socket should be at ground potential when

the PROM is inserted into the socket. = VCC must be
applied to the PROM before any input or output pin
is allowed to rise*.

OVERALL PROGRAMMING PROCEDURE

1. The address of the first bit to be programmed is
presented, and latched by the chip enable (E) falling
edge. The output is disabled by taking the output
enable (G) high.

2. VCC is raised to the programming voltage level, 12.5V.

3. The data output pin corresponding to the bit to be
programmed is pulled low. All other bits in the
word are pulled up to VCC (at the programming
level).

4. A 500 us pulse is applied to the programming con-
trol pin (P).

5. The data output pin is returned to VCC, and the VCC
pin is returned to 6.0 volts.
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The address of the bit is again presented, and latched
by a second chip enable falling edge.

The data outputs are enabled,and read, to verify that

the bit was successfully programmed.

a). If verified, two post programming pulses are
applied (the bit is programmed twice more).
Then the next bit to be programmed is ad-
dressed and programmed .

b). If not verified, the program/verify sequence is
repeated up to 8 times total, at the program-
ming voltage level,12.5 volts.

After all bits to be programmed have been

verified at 6.0 volts, the VCC is lowered to

4.0 volts and all bits are verified.

a). If all bits verify, the device is properly programmed.

b). If any bit fails to verify, the device is rejected.

PROGRAMMING SYSTEM REQUIREMENTS

1.

The power supply for the device to be programmed
must be able to be set to four voltages; 4.0V, 6.0V,
+12.5V. This supply must be able to supply 500mA
average, and 1A dynamic, currents to the PROM
during programming. The power supply rise fall
times when switching between voltages must be no
quicker than 1us.

The address drivers must be able to maintain input

*Note:

voltage levels 270% VCC for VIH, and < 20% VCC for
VIL. The programming system designer has a choice
between buffers that will track VCC up and down
(e.g. open collector buffers with pull up resistors)
or buffers used for VIH only at 4.0V and 6.0V and
returned to VIL when the system is at program-
ing voltages.™

The control input buffers have the same 70% and 20%
VCC requirements as the address buffers. Notice that
chip enable (E) does not require a pull up to pro-
gramming voltage levels, but that the output enable
(G) must have a pull up to track VCC up and down.
The program control (P) must switch from ground
to programming VCC level.*

The data input buffers must be able to sink up to 3mA
from the PROM’s output pins without rising more than
0.7 volts above ground, be able to hold the other
outputs high with a current source capability of 0.bmA
to 2.0mA, and not interfere with the reading and ver-
ifying of the data output of the PROM. Notice that
a bit to be programmed is changed from a low state
(VOL) to high (VOH) by pulling low on the output
pin. A suggested implementation is open collector
TTL buffers (or inverters) with 4.7KQ pull up resis-
tors to VCC.*

Never allow any input or output pin to rise more
than 0.3 volts above VCC, or fall more than
0.3 volts below ground.

PROGRAMMING SYSTEM CHARACTERISTICS

PARAMETER NAME MIN TARGET MAX UNITS
VCCN Normal VCC 5.75 6.0 6.25 volts
VCC PGM Programming Voltage 12.0 12,5 13.0 volts
VCC LV Low Voltage Verify VCC 3.7 4.0 4.25 volts
ICC System ICC Capability 500 mA
ICC Peak Transient ICC Capability 1.0 A

For PROM Input Pins:
VoL Output Low Voltage

(to PROM) 0.3 GND 20% VCC | volts
VOH Output High Voltage

(to PROM) 70% VCC vce VCC +0.3 | volts
1oL Output Sink Current

(at VOL) .01 mA
IOH Output Source Current

(At VOH) 0.1 mA

For PROM Data Qutput Pins:
VoL Output Low Voltage

(to PROM) -0.3 GND 0.7 volts
VOH Output High Voltage

(to PROM) 70% vCC vce VCC +0.3 | volts
1oL Output Sink Current

(at VOL) 3.0 mA
10H Output Source Current

(at VOH) 0.5 1.0 2.0 mA
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PROGRAMMING SYSTEM TIMING

SYMBOLS PARAMETER MIN MAX UNITS
TAVEL Address Set-up Time 500 ns
TELAX Address Hold Time 500 ns
TEHEL Chip Enable High Time 500 ns
TELVP Chip Enable Low to VCC Rising Delay 500 ns
TGHVP Output Enable High to VCC Rising Delay 500 ns
TGHQZ Output Disable Time 200 ns
TRISE VCC Rise Time (to PGM Voltage) 1.0 Ms
TVvPQL VCC High (PGM) to Output Low Delay 500 ns
TQLPH Programming Data Setup Time 500 ns
TPHPL Programming Pulse Width 450 550 Hs
TPLQH Programming Data Hold Time 500 ns
TQHVN Output High to VCC Normal Delay 500 ns
TFALL VCC Fall Time ( to Normal VCC) 1.0 s
TVNAV VCC Normal to Address Delay 500 ns
TVNEH VCC Normal to Chip Enable High Delay 500 ns
TVNGL VCC Normal to Output Enable Low Delay 500 ns
TELQV Chip Enable Access Time 500 ns
TGLQV Qutput Enable Access Time 500 ns
TGLOX Output Enable Time 200 ns

LOW VOLTAGE VERIFY CYCLE

40 ===, — —
Ay K. VALID ADD NEXT ADD )}

]

TELQX

TELQV
A

4.0
Q ° PREVIOUS DAT;

VALID DATA

SYSTEM VERIFY TIME

TELQV.

PROGRAM AND VERIFY CYCLE

e T T T . — — ——— = = S~ o
> - ADDRESS = GND OR VCC =~ -
K VALID ADD N\ " VALID ADD "\ “¥ NEXT ADD
LTAVEL|TELAY FTVNAV-TAVEL-TELAX A FTAVEL
% N N—o
TEHEL] - TEHEL-
LTELVP
ey | I ¢
FTGHVP-LTRISE LreaLt
90% 90%
10% 10%
OUTPUT HIGH = QHVN TGHQZ— —
TGHQZ—| ___leavemriow = |-' TGLOX PROGRAMMED
OUTPUT LOW = BIT = HIGH
PROGRAM BIT HIGH - (_VALID OATA I~
UNPROGRAMMED
BIT = LOW

ja———————— — PROGRAM CYCLE

SYSTEM VERIFY
TIME

YOLPHJ FTPLOH
TPHPL
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PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

)
w

HM-6661

1024-BIT
FIELD PROGRAMMABLE
CMOS PROM

Features

FUSED LINK PROM
FIELD-PROGRAMMABLE
ORGANIZED 256 x 4
LOW POWER STANDBY
LOW POWER OPERATION
CMOS RAM PINOUT EXCEPT FOR P
TTL COMPATIBLE IN/OUT

THREE STATE OUTPUTS
SYNCHRONOUS OPERATION

FAST ACCESS TIME

HIGH NOISE IMMUNITY

HIGH RELIABILITY

MILITARY TEMPERATURE RANGE
INDUSTRIAL TEMPERATURE RANGE
10 VOLT VERSION AVAILABLE

Description

can be forced to a hi
arrays.

The HM-6661 employs pol \

is also pin for pin replaceable the H
if P is tied to VCC. This allows a si
organization of RAM and PROM.

500 W MAX
25mW/MHz MAX

400ns MAX

561, a 256 x 4 CMOS RAM,
memory board design with any

Pinout
TOP VIEW
a3t 1sfvec
A2[]2 17[] A4
a3 16[]7
Ao[]4 18[]§7
As[]s 14[]a3
/ as[]e 13[] @2
ar[]7 12[Ja1
GND[]8 11[Jao
Els 10[152

§1 82 P E
LTS
A0 —
Al —]
A2—  ymeee1 | ——Q0
A3 — PROM —a!
A4 — — Q2
A5 — ——Q3
A6 —
A7 —]

Functional Diagram

A0 O— A f—,
A1 O—] LATCHED GATED
A2 O—| ADDRESS ROW £ 32 x 32 MATRIX
A3 O—{REGISTER|,  |DECODER| 732
A4 O— 7%
L
¢ 8 8 8 8
L ALL LINES POSITIVE LOGIC -
% ACTIVE HIGH
A50—| | atcHED |73 P THREE STATE BUFFERS:
o—| ADDRESS GATED COLUMN AHIGH = OUTPUT ACTIVE
As REGISTER|A DECODER
A7 0— i DATA LATCHES:
73 LHIGH = Q=D
Q LATCHES ON FALLING
_ EDGE OF L
£ b o b b ADDRESS LATCHES AND GATED
DECODERS
LATCH LATCH LATCH LATCH LATCH ON RISING EDGE OF L
s10—4 L
st t L GATE ON RISING EDGE OF G
52 0—Q

>

)
L/

80—

(PROGRAMMING ONLY) Qi Q2 a3
CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-115



Specifications HM-6661-2/-9

ABSOLUTE MAXIMUM RATINGS OPERATING RANGE
Supply Voltage (VCC - GND) -0.3V to +12.0V Qperating Supply Voltage +4 5V to +5.5V
Input or Output Voltage Applied (GND -0.3V) Operating Temperature
to (VCC +0.3V) Industrial (-9) 400C to +85°C
Storage Temperature -650C to +1500C Military (~2) -550C to +1250C

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

TEMP. & VCC =
OPERATING TEMP = 250C @
RANGE VCC = 5.0V/
SYMBOL PARAMETER MIN MAX TYM UNITS CONDITIONS
IcCSB Standby Supply Current 100 / 5 V1 =VCC or GND
10=0
ICCOP Operating Supply @ 8 mA L VI=VCCorGND
10=0, f=1MHz
" Input Leakage (3) /ﬂA/ anp<vi<vee
10z Output Leakage 0.0 MA GND<vo<vce
ViL Input Low Voltage \%
VIH Input High Voltage \"
VOL Output Low Voltage 0.3 \ 10 =20mA
VOH Output High Voltage 4.0 \% 10 = -1.0mA
Cl Input Capacitanc 5.0 pF Vi=VCCor GND
f=1MHz
co 8.0 pF VO = VCC or GND
f=1MHz
TELQV 250 ns ®
TAvVav 260 ns ®
(TAVQV=TELOQV+TA )
TsLax Chip Select Output Exfble 20 150 50 ns ®
TSHQz Chip Select Output Disable 150 50 ns @
TELEL Read Cycle Time 550 330 ns ®
(TELEL=TELEH + TEHEL)
TELEH Chip Enable Low 400 250 ns @
(TELEH = TELQV)
TEHEL Chip Enable High 150 80 ns @
TAVEL Address Setup 30 10 ns ®
TELAX Address Hold 80 40 ns @
NOTES:

O ® 0O 6

All devices are tested at worst case limits of temperature and voltage.
Room temperature, 5 volt data is provided for information purposes and is not tested or guaranteed.

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

Except Program Enable (P). Program Enable is used only during programming and it’s characteristics
are accounted for in the programming specifications.

Capacitance sampled and guaranteed - not 100% tested.

AC Test Conditions: Inputs - Tyige = Ttal) = 20ns.

Outputs - CLOAD = 50pF
Timing measured at +1.5 Volts reference level,
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Specifications HM-6661-5

ABSOLUTE MAXIMUM RATINGS

OPERATING RANGE

Supply Voltage (VCC - GND) -0.3V to +12.0V Operating Supply Voltage +4.5V to +56.5V
Input or Output Voltage Applied (GND -0.3V) Operating Temperature
to (VCC +0.3V) Commercial (-5) 00C to +750C
Storage Temperature -650C to +150°C
ELECTRICAL CHARACTERISTICS
TEMP. & VCC =
OPERATING TEMP = 250C (1)
RANGE vce = 59/
SYMBOL PARAMETER MINJ MAX )‘ ITS CONDITIONS
ICCSB Standby Supply Current 0. Vi=VCCor GND
10=0
Iccop | Operating Supply ) ma A VY= VeC or GND
10=0, f=1MHz
D.C. T Input Leakage (3) 0 uA | GND<VI<vCe
102 Output Leakage 05 MA GND<Vvo<vce
ViL Input Low Voltage \%
VIH Input High Voltage \
voL Output Low Voltage 03 \ 10 = 1.0mA
VOH Output High Volta 4.0 \% 10 = -0.5mA
(o]} Input Capacitapée @ 5.0 pF VI =VCCor GND
f = 1MHz
Cco Output 8.0 pF VO =VCC or GND
f=1MHz
TELQV Chip Enabie A 600 500 ns @
TAvVQV Address Access 650 520 ns @
(TAVQV =TELQV +THMEL)
TSLAX Chip Select Output Enable 20 200 50 ns @
TSHQZ Chip Select Output Disable 200 50 ns @
TELEL Read Cycle Time 850 650 ns @
A.C. (TELEL =TELEH + TEHEL)
TELEH Chip Enable Low 600 500 ns @
(TELEH = TELQV)
TEHEL Chip Enable High 250 150 ns @
TAVEL | Address Setup 50 20 ns ®
TELAX Address Hold 150 50 ns ®

©)

@60 ©® O

All devices are tested at worst case limits of temperature and voltage.
Room temperature, 5 volt data is provided for information purposes and is not tested or guaranteed.

Operating supply current is proportional to operating frequency. ICCOP.is specified at an operating
frequency of 1MHz, indicating repetive accessing ata 1 Msrate, Operation at slower rates will

decrease ICCOP proportio

nally,

Except Program Enable (F). Program Enable is used only during programming and it’s characteristics
are accounted for in the programming specifications,

Capacitance sampled and guaranteed - not 100% tested.

AC Test Conditions: In

puts - Trise = Tfall = 20ns.

Outputs ~ CLOAD = 50pF
Timing measured at +1.5 Volts reference level,
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Read Cycle

e

N—
Q DATA HIGH 2 VALID DATA LATCHED HIGH 2
TSHQZ L— TSLOX TSHQz
1) :17777 A@I jml AN
Tive | L4 |
REFERENCE J a : ; |3 1 ;
TRUTH TABLE
TIME INPUTS OUTPUT
REFERENCE | E ST A DQ FMON
-1 H H X z
0 X v z A CHED
1 L L X X
2 L L X Y
3 Ea L X \Y
4 H H X z E FOR NGXT CYCLE (SAME AS -1)
5 X \% z BEGI(SAME AS 0)
NOTE: Device selected only if b, either S1 or 52 are high
The HM-6661 Read Cycle is initiated on, 661 has output data latches that are controlled
of E. This signal latches the input a 7" On the rising edge of E the present data is latched

d remains latched until E falls. Either or both S1 or §2
may be used to force the output buffers into a high im-
pedance state.

chip registers. Minimum addres
must be met. After the requj
lines may change state wit]

In order to read the output data
The output data will be vali C

Programming

BACKGROUND INFORMATION
The HM-6661 is a 256 x 4 CMOS Programmable Read- output current is required at 0V, +3.6V, and at +10.5V.
Only Memory. It is programmed by the controlled appli- The slew rate between +10.5V and -20V must be con-
cation of programming pulses to selected memory cells. trolled within 100u sec to 4004¢sec.
These pulses permanently alter the logic state of the mem- . i
ory cell. The memory array is manufactured with each 3. [?a‘? output load devices (swrtch'able)‘ capablef of
cell set to the high or 1" logic state. The user may select sinking 10mA from the output pin without rising
any memory cell and permanently change its logic state more than 0.6 volts above ground. Open collector,
to a 0" or low by programming. open drain or discrete devices with resistive pull-

ups of 47K to 47K is the recommended implemen-
Programming is accomplished by addressing the word to be tation.
programmed, applying the programming pulses, and ver- 4 D ind devi ble of ) lid
ifying the data programmed. The verification is performed - Data output sensing devices capable of sensing vali
at high voltage (VCC) during the programming sequence, logic levels (VOH 2> 70% VCC, VOL < 20% VCC).
and at low voltage after all programming is completed. 5. Address buffers able to maintain high state voltages

PROGRAMMING SYSTEM CHARACTERISTICS: of 2 70% of VCC at both high and low VCC,* and low
state voltages < 20% VCC at both high and low VCC.

1. Power source for the device to be programmed (VCC) e . i
variable from +3.0 to +11.0 volts, current capability 6. Timing and control logic suitable to sequence the

of 500mA average and 1 amp dynamic currents. required functions.

. . .
2. Programming power supply is a negative 20.0V supply Never allow any input to rise more than 0.3 volts
(£1.0V), switchable between -20V, OV, +3.5V, and above VCC.
+10.5V. This supply must be able to deliver 400 mA
average, and 1A peak currents at -20V. Less than TmA
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PROGRAMMING PROCEDURE:

OVERALL: a. If any one bit which was programmed fails to verify

1.
2.

PROGRAMMING STEPS:

—_

(S0

1.

as a low or VOL, program again starting at step 5.
After 8 programming attempts at any one location
reject the device as defective. It is acceptable to re-
pulse (TQLQH) all bits within a word if any bits do
not program.

Address and program word.
Verify data output at high VCC (10.5V £ 5V)

a. |If device fails to verify repeat program — verify
sequence (reject device as defective after 8 pro-
gramming attempts at any one word). b. If all 4 bits verify, apply two more programming

pulses (steps b thru 11 twice). Then return to step

b. If device passes verify repeat programming se-
1 to address and program the next word.

quence twice more then return to step 1 to pro-

gram the next word.
. . . After steps 1 thru 11 are completed for each word to be
c. If device passes verify at the last location to be

programmed continue to step 3. programmed:
Lower VCC to 3.5 £ 0.5V and verify each location in 12. Lower all inputs to ground.
the matrix. 13. Lower VCC j#+3.5 volts 0.5 volts.
14,

) . ) ) ) am enable (P) to VCC.*

a. If any location fails to verify reject the device 15. the ad the word to be verified. (High
as defective. inpg® m >2.35V and <VCC + 0.3V).*

b. If all locations pass verify the part is properly ns AVEL)-

programmed.

Initialize:
VCC = +10.5V * .5V our bits verify return to step 15 to address
E=P=vceC

§1 =352 = Gnd. (Not used during miging

matrix the device has been properly programmed and

. Set up the Address of t, ) med. .
verified.

. Wait 500ns or more (TAVEL).
. Take chip enable (E) low; \
address.

. Wait 500ns or more (TELPL

. Initiate the P supply falling edge.
After the program enable voltage”has crossed zero
(Gnd) going negative (TPLQL), take low the data
output load devices of each output pin that is to be
programmed (to become a low or “0" logic state).

* Never allow any input or output pin to raise more than
0.3 volts above the VCC applied to the part at that
moment. See the absolute maximum ratings section in
the specifications.

PROGRAMMING CYCLE TIMING TABLE

. Take the data output loads back high 4ms * 25%
after they went low (TQLQH). sYMBoL PARAMETER [Min[max]uniTs

. The program enable (P) must not rise back to ground
before the data output load devices are all high TAVEL | Address Setup Time ) 500 ns
(TQHPH) TELPL | Enable Low to Program Low Time| 500 ns
: Lo . TPLQL | Program Low to Data Low Time | 100 Ms
. After the program enable_l_s high wait 500ns (TPHEH). TQLQH | Data Low Pulse Width 30| 50| ms
. Pulse the chip enable (E) high for 500ns or more TQHPH | Data High to Program High Time | 100 us
(TEHEL). TPHEH | Enable High Pulse Width 500 ns
Take the chip enable (E) low to enable the device and TELQV | Verify Access Time 10 Hs
. . TELEH | Verify Enable Low Time 1.0 Ms

read the output data to verify the programming after

1000ns (TELQV).
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PROGRAMMING SEQUENCE FLOW CHART

AMMI

EXAMPLE PROGRAMMING CIRCUIT

CYCLE

+VCC
333 3ATKSRLAKK
<< -r < OPEN
COLLECTOR
vee DRIVERS
1
Qu \‘
1 <} DATA
HM-6661 TO BE
Q2 <‘J PRO!
03| <}
f D—
—D—
Y VERIFY
|i__
L —DEesiRED
e e DATA
/ P CONTROL
d 'E CONTROL

-20v

TPLOL

TPHEH

TEHEL ~=f

on +10.5V.

GND DATA QUTPUT TO BE PROGRAMMED

TQLQH miw TQHPH

+10.5

.5V
aN DATA OUTPUT NOT TO BE PROGRAMMED

GND

L

SYSTEM
VERIFY
TIME

VCC =105V + 5V

LOW VOLTAGE VERIFY CYCLE

+3.5V

GND VALID ADDRESS NEXT ADDRESS
TAVEL TELEH TAVEL
+3.5V
E'ano L,
TELQV l"YEHEL TELQV
+3.5V =
Q gnp PREVIOUS DATA VALID DATA NEXT DATA

3-120

VCC =35V 105V



(M) Harmis HM-6716
w PRODUCTS DIVISION -

A DIVISION OF HARRIS CORPORATION

Preview 2K x 8 CMOS UV EPROM

Features Pinout
TOP VIEW
® SUPER LOWPOWER STANDBY S500uW MA.X.
® LOWPOWER OPERATION 50mW/MHz MAX.
[ FAST ACCESS 350ns MAX.
L4 INDUSTRY STANDARD PINOUT
® SINGLE SUPPLY 5 VOLT vCC
® TTL COMPATIBLE INPUTS
® HIGH OUTPUT DRIVE 2STD. TTL LOADS
® ONCHIP ADDRESS LATCHES
o EASY MICROPROCESSOR INTERFACING
® WIDE TEMPERATURE RANGE A Address Input G Output Enable
C_) Data Output P Program Enable
E Chip Enable
.. Logic Symbal
Description 9 4
P +VCC
|
The HM-6716 is a CMOS 2048 x 8 ultra-violet Erasable Programmable é:g
Read Only Memory. Extremely low power operation is achieved by the use 20— L w0
of complementary MOS design techniques. This low power is further en- A1 — — a1
hanced by the use of synchronous circuit techniques that keep the active iz—‘ '—gi
(operating) power low, and also give fast access times. The pinout of the A —] | s
HM-6716 is very much like the industry standard 2716. This pinout also A5 —— —as
allows easy upgrading of the memory array from the HM-6758, 1024 ii: :gj
by 8 UV EPROM. A8 —
A9 ——
A10 —
+
Functional Diagram
A10 00—l
A9 O—— <
A8 O——] LATCHED GATED
O——{ ADDRESS ROW L 128 x128
:: o REGISTER DECODER 28 MATRIX Qo
A5 O— {,i at
A4 O—

16°16"|16"|16 1671616

GATED COLUMN

14 o—4> s DECODER & DATA s s

OQUTPUT CONTROL.

as
A ’r‘ A *4

& T 1
a6

L LATCHED ADDRESS
REGISTER o7

A
ALL LINES POSITIVE LOGIC -
ACTIVE HIGH
A0 Al A2 A3

THREE STATE BUFFERS
A HIGH—= OUTPUT ACTIVE

ADDRESS LATCHES AND GATED
DECODERS
LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-121



HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HM-6758

Features
® SUPER LOW POWER STANDBY 500 uW MAX.
° LOW POWER OPERATION 50mW/MHz MAX.
° FAST ACCESS 350ns MAX.
® INDUSTRY STANDARD PINOUT
® SINGLE SUPPLY 5 VOLT VCC
® TTL COMPATIBLE INPUTS
[ J HIGH OUTPUT DRIVE 2STD.TTL LOADS
® ONCHIP ADDRESS LATCHES
® EASY MICROPROCESSOR INTERFACING
® WIDE TEMPERATURE RANGE

Description

The HM-6758 is a CMOS 1024 x 8 ultra-violet Erasable Programmable
Read Only Memory. Extremely low power operation is achieved by the use
of complementary MOS design techniques. This low power is further en-
hanced by the use of synchronous circuit techniques that keep the active
(operating) power low, and also give fast access times. The pinout of the
HM-6758 is very much like the industry standard 2758. This pinout also
allows easy upgrading of the memory array to the HM-6716, 2048 by
8 UV EPROM.

The HM-6758 is supplied in two versions, the HM-6758H and the HM-
6758L. The H or L is used to designate the logic level to be connected to
the Y input. If an HM-6758H is procured the user must connect the Y
input to VCC in the system. |f an HM-6758L is used the Y input must be
connected to system ground.

Pinout
TOP VIEW

A Address Input G Output Enable
9_ Data Output P Program Enable
E Chip Enable Y Hard Wired Input

Logic Symbol

P +vce

|
E—q
G—q
A0 — —ao
Al —ip F—a1
A2 — —a2
A3— —a3
A4 — —a4
A5 — —as
As — —as6
A7— —a7
A8 —
A9 —
y —

|||—

Functional Diagram

Qo

—o a1

+—O Q2

:

+—O Q4

+—O Q5

A9 O—1 LA
A8 0— 76
LATCHED GATED
A7 O—rd 64x 128
ADDRESS ROW MATRIX
A6 O——] REGISTER pecoper | 764 __ko
A5 O—— A
76
A4 O—
I = 16 £ A p C
1616 |16 |16 |16 |16 |16]16 lk
s GATED COLUMN
E °—4> ' DECODER & DATA 7 k
OUTPUT CONTROL
e A L\r
G 1 1
L | LATCHED ADDRESS E ,
ALL LINES POSITIVE LOGIC - REGISTER
ACTIVE HIGH
THREE STATE BUFFERS: A
A HIGH — QUTPUT ACTIVE

ADDRESS LATCHES AND GATED
DECODERS:
LATCH ON RISING EDGE OF L
GATE ON RISING EDGE OF G

A0 Al A2

A3

+—O Q6

+—O Q7

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 3-122



Data Entry Formats for
Harris Custom Programming *

For Harris to custom program to a user data pattern specification, the user must supply the
data in one of the following formats:

1. Master PROM of same organization and pinout as device ordered. Two pieces re-
quired, three preferred.

2. Paper tape in Binary or ASCII BPNF.

* BINARY PAPER TAPE FORMAT

® A minimum of six inches of leader.
® A rubout (all eight locations punched).

e Data words beginning with the first word (word ’0"’), proceeding sequentially, end-
ing with the last word (word “N’’), with no interruptions or extraneous characters
of any kind.

e Specify whether a punched hole is a VOH = ““1"" = logic high or is a VOL = 0" %wx
logic low. g
® A minimum trailer of six inches of tape.

* ASCIl BPNF FORMAT

® A minimum leader of twenty rubouts (all eight locations punched).
Any characters desired (none necessary) except “‘B"’.

Data words beginning with the first word (word “0"'), proceeding sequentially, end-
ing with the last word (word ""N"').

e Data words consist of:

1. The character “’B’’ denoting the beginning of a data word.

2. A sequence of characters, only “P” or “N”, one character for each bit in
the word.

3. The character “’F'’ denoting the finish of the data word.

o No extraneous characters of any kind may appear within a data word (between any
"B’ and the next “'F"’).

® Errors may be deleted by rubouts superimposed over the entire word including the
““B”, and beginning the word again with a new ‘B"’.

e Any text of any kind (except the character “B"’) is allowed between data words
(between any “F’’ and the next “’B"’), including carriage return and line feed.

A minimum trailer of twenty-five rubouts.
e Specify whether a “P” is a *’1"”" = VOH = logic high or is a 0" = VOL = logic low.
e The use of even or odd parity is optional.

* Harris can not assume responsibility for PROMs programmed to data tapes or masters which contain errors.
The user must insure the accuracy of the data provided to Harris. Harris guarantees that the programmed
PROMs will contain the information provided if either of the following formats are followed.
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BINARY PAPER TAPE EXAMPLE

Direction
t o rape T Punched Hole = 0" = VOL = Logic Low
| Sprocket Word PROM Output Data (D
Holes
Channel 1 Channel 8 7 6 5 4 3 2
AX---A2 A1 AO Output Og O7 Og O5 04 O3 O2
— Channel 8
0--+0 0 O First o 1 0 0 0 1 0 1
=— Rubout 0:--0 0 1 Second 1 11 0 1 0 0 O
[*— First Word 0:+--0 1 0 Third o 1 0 1 1 1 0 O
0----0 1 1 ‘Fourth o 1 1t 1 0 1 1 O
0--+1 0 O Fifth 1 0 0 1 0 0 O0 1
~
1.1 1 1 Last o 1 0o 0o 1 0 1 O
< T
f«— Last Word NOTES:
@ PROMs with 4 bit wide data outputs require punching only
first 4 channels on tape (Channels 1 thru 4).
@ On HARRIS PROMs Ox (Example: O1) designates a respective

output pin on thé device. 09 (Output 1) is always LSB.

DEVICE OUTPUT PACKAGE PINS

EXAMPLE:

— i;:lz:ke' Package I Device Type
91011012 16 Pin CMOS HM-6611
678 ©911121314 20 Pin Bipolar HM-7649

— Output 8 (0g)
Output 1 (01)
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G¢lL-¢

ASCII BPNF PAPER TAPE EXAMPLE

Tape Flow

HM-6611
HM-7649

N

Direction of 74

FIRST WORD

SECOND WORD LAST WORD

(o)
[ N JeX ]
O
® 6o e
[ 3 JeX )
® 00 o
o
[ N JoX }
(o]
® 00

® e 00000 00
[

000000 00
000000 OGO
N® © 000 00 00

N

16 Pin Pkg. 1211109 (MOS)
20 Pin Pkg. 141312119 8 7 6

EXAMPLE

PACKAGE TYPE DEVICE OUTPUT PINS

[ JoN ]

Parity is optional.

o

[ N N N ]
0000000 O0O0O0OGEOIOONOEONOONOOSNOOSONOIONTOO
[ ] o000 0O
[} e o o o000 00
e o0 [ N N N ]
0O 0000000000 O 0 O0O0O0
[} e o000 o000 00O
[ e 0000 o000 0O
00000
7
Truth Table
Character “D'' = ""1"" = VOH = Logic High
Character V"' = 0" = VOL = Logic Low
Word PROM Outputs Data (D
AX---- A2 A1 AO Og 07 Og O5 04 O3 O2 O4
[JEEREE 0 0 O First o 1t 0 0 0 1 0 1
[V 0 0 1 Second}j 1 1 1 0 1 0 O
A
Teeeee 0010 tast T 01 00 1 0 1
NOTES

@ In the ASCIlI BPNF format, MSB data is punched after “‘B"’. On
devices with 8 outputs, Og (Output 8) data is punched after “B".
On devices with 4 outputs, O4 (Output 4) data is punched
after "B”.
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Product Index

Serial Interface
HD-4702 Bit Rate Generator

HD-6402 Universal Asynchronous Receiver/Transmitter (UART)
HD-6408 Asynchronous Serial Manchester Adapter (ASMA)
HD-6409 CMOS Manchester Encoder-Decoder (MED)

CMOS Bus Drivers
CMOS Bus Driver Family Pinouts

HD-6431 Hex Latched Bus Driver
HD-6432 Hex Bi-Directional Bus Driver
HD-6433 Quad Bus Separator/Driver
HD-6434 Octal Resettable Latched Bus Driver
HD-6435 Hex Resettable Latched Bus Driver
HD-6436 Octal Bus Buffer/Driver
HD-6440 One-of-Eight Latched Decoder/Driver
HD-6495 Hex Bus Buffer/Driver
MIL-STD-1553 Support Circuits
HD-15530 CMOS Manchester Encoder-Decoder
HD-15531 CMOS Manchester Encoder-Decoder

ABSOLUTE MAXIMUM RATINGS

As with all semiconductors, stresses listed under ““Absolute Maximum Ratings” may
be applied to devices (one at a time) without resulting in permanent damage. This
is a stress rating only. Exposure to absolute maximum rating conditions for extend-
ed periods may affect device reliability. The conditions listed under “’Electrical
Characteristics” are the only conditions recommended for satisfactory operation.
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4-46
4-50
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PRODUCTS DIVISION

HD-4702 — PROVIDES 13 COMMONLY USED BIT RATES

USES A 2.4576MHz CRYSTAL/INPUT FOR STANDARD FREQUENCY
OUTPUT (16 TIMES BIT RATE)

® TTL COMPATIBLE — OUTPUT WILL SINK 1.6mA

¢ LOW POWER DISSIPATION 4.5mW TYP. @ 2.4576MHz

® CONFORMS TO EIA RS-404

® ONE HD-4702 CONTROLS UP TO EIGHT TRANSMISSION
CHANNELS

® INITIALIZATION CIRCUIT FACILITATES DIAGNOSTIC FAULT
ISOLATION

® ON-CHIP INPUT PULL-UP CIRCUIT

Description

The HD-4702 Bit Rate Generator provides the necessary clock signals
for digital data transmission systems, such as a UART. It generates 13
commonly used bit rates using an on-chip crystal oscillator or an external
input. For conventional operation generating 16 output clock pulses
per bit period,the input clock frequency must be 2.4576MHz (i.e. 9600
Baud x 16 x 16, since there is an internal+-16 prescaler). A lower input
frequency will result in a proportionally lower output frequency.

The HD-4702 can provide multi-channel operation with a minimum of
external logic by having the clock frequency CO and the <8 prescaler
outputs Qqg, Q1, Qo available externally. All signals have a 50% duty
cycle except 1800 Baud and 2000 Baud, which has less than 0.39% dlstor—
tion and 3600 Baud, which has less than 0.78% distortion.

The four rate select inputs (Sg-S3) select which bit rate is at the output
(Z). The table lists select code and output bit rate. Two of the 16 for
the HD-4702 do not select an internally generated frequency, but select
an input into which the user can feed either a different frequency, or a
static level (High or Low) to generate “ZERO BAUD".

The bit rate most commonly used in modern data terminals (110, 150,
300, 1200, 2400 Baud) require that no more than one input be grounded
for the HD-4702, which is easily achieved with a single 5-position switch.

The HD-4702 has an initialization circuit which generates a common
master reset for all flip-flops.  This signal is derived from a digital
differentiator -that senses_the first high level on the CP input after the Ecp
input goes low. When Ecp is high, selecting the crystal input, CP must
be low. A high level on CP would apply a continuous reset.

For the HD-4702, all inputs except Ix have on-chip pull-up circuits
which provide TTL compatibility and eliminate the need to tie a perm-
anently high input to Vcc.

HD-4702

A DIISION OF waRRIS CORPGRATION CMOS PROGRAMMABLE
BIT RATE GENERATOR

Features Pinout

TOP VIEW

-

Qo
a1 <
a2 ¢
Ecp
cp ]
ox
1X :(]:

GND 4] 8

N o o0 oA WN

e

167 Vce
15[02 1m
14l so
13[[s1
12[[= 82
11{]=83
10[[=2

9 [N CO

PIN NAMES

cp External Clock Input
Ecp External Clock Enable
Input (Active Low)
IX Crystal Input
M Multiplexed Input
S0 -S83 Rate Select Inputs
CcO Clock Output
Ox Crystal Drive Output
Qo - Q2 Scan Counter Outputs
r4 Bit Rate Output

Truth Tables

TABLE 1
CLOCK MODES AND INITIALIZATION
I Ix l Ecp cpP OPERATION
i H L Clocked from Iy
X L [TUL| Clocked from CP
X H H Continuous Reset
X L I Reset During 15t CP = HIGH Time

NOTE: Actual output frequency is 16 times the
indicated Output Rate, assuming a clock
frequency of 2.4576MHz.

H = HIGH Level
L = LOW Level
X =Don't care

L = 1St HIGH Level Clock Pulse
after ECP goes LOW

LM = clock Pulse
TABLE 2
TRUTH TABLE FOR RATE SELECT INPUTS
ouTPUT
$352 S1 S0 RATE (2)
L LL L MUXINPUT (i) @
L L LH  MUXINPUT (ipg)
L LHL 50BAUD
L LHH 75BAUD
L H L L 1345BAUD
L HLH 200BAUD
L HH L 600BAUD
L HHH  2400BAUD
H L L L 9600BAUD
"H L L H  4800BAUD
H L H L 1800BAUD
H L HH 1200BAUD
H H L L 2400BAUD
H H L H  300BAUD
H HH L 150BAUD
H HHH 110BAUD

NOTE:

@ 19200 BAUD by connecting Q2 to Ip.

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-3



Specifications HD-4702

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied (GND -0.3V) to (Vg +0.3V)
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-4702-9 -400C to +850C
Military HD-4702-2 -550C to +1250C
Operating Voltage Range +4 to +7V

ELECTR

D.C.

AC.

NOTES:

@
©
)
@)
®

D.C.: Vge =5V £ 10%; Ta = Industrial or Military.

ICAL CHARACTERISTICS L. yoo-sy: T, - 2500,
HD-4702-2 HD-4702-9
SYMBOL PARAMETER min T Tve [max | min [Tve [ max | uniTs TEST CONDITIONS
vce vee
VIH Input High Voltage 70% 70% \Y
ViL Input Low Voltage vce vee \2
30% 30%
VOH1 Output High Voltage vce vce v 10H <- 1A
-.05 -.05 -
voL1 Output Low Voltage 0.05 0.05 \ loL <+1UA
NH Input High Current -1 +1 -1 +1 MA VI = Vg, All other pins = OV
ne INPUT @ (all other -30 | -100 -30 | -100 MA
Low inputs)
nLx CURRENT (IX inputs) -1 +1 -1 +1 MA V| = 0, All other pins = Voo
lOHX OUTPUT (ox) | -0.1 -0.1 mA VOuT =Vvce -5 Input at 0 or Ve
1oH1 HIGH (all other outputs) -1.0 -1.0 mA VOuT = 2.5V per Logic Function
10H2 CURKENT (all other outputs) -0.3 -0.3 mA VOQUT = V¢C -5 or Truth Table
oLx OQUTPUT (ox) 0.1 0.1 mA VOUT = .4V
Low
oL CURRENT (all other outputs) 1.6 1.6 mA VOQUT = .4V
SUPPLY @ 500 1500 | WA | EcP=Vcc, CP =0, All other inputs = GND
Icc CURRENT 150 1000 | MA | Ecp=Vcc, CP =0, All other inputs = Vog
(STATIC)
WPLH Propagation Delay, 300 300 ns CL57pF on Ox [v))
tPHL IX to CO 250 250 ns
tPLH Propagation Delay, 215 215 ns CL = 15pF, Input
tPHL CP to CO 195 195 ns Transition Times < 20ns
tPLH Propagation Delay, @ @ ns
PHL CO to Qn ns
tPLH Propagation Delay, 75 75 ns
tPHL CotoZ 65 65 ns
tTLH Output Transition 80 80 ns
tTHL Time (except OX) 40 40 ns
tPLH Propagation Delay, 350 350 ns
tPHL IX to CO 275 275 ns cL< 7pF on OX vJ
tPLH Propagation Delay, 260 260 ns CL = 50pF, Input
tPHL CP to CO 220 220 ns Transition Timess20ns
tPLH Propagation Delay, @ . @ ns
PHL CO to Qn ns
tPLH Propagation Delay, 85 85 ns
tPHL COtoZ 75 75 ns
tTLH Output Transition 160 160 ns
1THL Time (except OX) 75 75 ns
ts Set-Up Time, Select to CO 350 350 ns
th Hold Time, Select to CO 0 (4] ns CcL<7pF on OX )
s Set-Up Time, IM to CO 350 350 ns CL = 15pF, Input
th Hold Time, IM to CO o o ns Transition TimesSQOns
twCP(L) Minimum Clock Pulse-Width 120 120 ns
twCP(H) Low and HighQ® @ 120 120 ns
twCP(L) Minimum 1X Pulse Width, 160 160 ns
twCP(H) Low and High @ 160 160 ns

Input Current and Quiescent Power Supply Current are relatively higher for this device because of active pull-up circuits on all
inputs except I X. This is done for TTL compatibility.

Propagation Delays (tPLH and tPHL) and Output Transistion Times (tTLH and tTHL) will change with Output Load Capacitance
(CL). Set-Up Times (ts), Hold Times (th), and Mininum Pulse Widths (tw) do not vary with load capacitance.

The first High Level Clock Pulse after ECP goes Low and must be at least 350ns long to guarantee reset of all Counters.

It is recommended that input rise and fall times to the Clock Inputs (CP, Ix) be less than 15ls.

For multichannel operation, Propagation Delay (CO to Qn) plus Set-Up Time, Select to CO, is guaranteed to be S 367ns.

4-4




Switching Waveforms

| tw(H) | twlL) |

CP/ix 50% 50% 50%

NOTE: Set-Up and Hold Times are shown as positive values but may be specified as negative values.

Block Diagram

r————"=""" 1 r—— - L T MULTIPLEXER |

OSCILLATOR | SCAN | COUNTER NETWORK l..... |
: CIRCUIT : | COUNTER : GQQQQ |
Im SpS1S283 |

I | ! . I lep g i
1 cP+8 cp g o |
@ % | M mr 1TTImMRE §,§_E,§'£E | L1l |
@ ox — ! ! M [________L 0 |
[ -4 A + i I

1

! rees4 ol !
_ | mr| |1 2 s0 !
@ Ecp | T |
! ‘ { L 43 75 :

G cr ! cPi18  Qp—
: ‘ MR f 4 1345 :
o ==ty Ee - | i !
II \_I> p M : I ! 1
a ! 1

Il | | : |
" CPun II : i : z
i i I ! ! !
| | MR l 1 4800 !
| ] ’ |
: INITIALIZATION J: | cp =163 Qb |
+ 10 1800

L__Greuw J | MR ! :
| 1T 1200 ||

! |
] 12 2400 :
|
Yh : 13 300 |
!
| : 14 150 |
€0 Q a1 0Qz2 (I | |
| cP+22 Q : 15 110 |
® O&G ‘ mal | I
Vec = PIN16 \ ) T | |
GND = PINS 1 T !
QO = PINNUMBER W\ __——C 1 3




Applications

SINGLE CHANNEL BIT RATE GENERATOR

Figure 1 shows the simplest application of the HD-4702.
This circuit generates one of five possible bit rates
as determined by the setting of a single pole, 5-position
switch. The Bit Rate Output (Z) drives one standard TTL
load or four low power Schottky loads over the full tem-
perature range. The possible output frequencies correspond
to 110, 150, 300, 1200, and 2400 or 3600 Baud. For many
low cost terminals, these five bit rates are adequate.

SIMULTANEOUS GENERATION
OF SEVERAL BIT RATES

Figure 2 shows a simple scheme that generates eight bit
rates on eight output lines, using one HD-4702 and
one 93L34 Bit Addressable Latch. This and the following
applications take advantage of the built-in scan counter
(prescaler) outputs, As shown in the block diagram, these
outputs (Qg to Q2) go through a complete sequence of
eight states for every half-period of the highest output
frequency (9600 Baud). Feeding these Scan Counter
Outputs back to the Select Inputs of the multiplexer causes
the HD-4702 to interrogate sequentially - the state of

10 SPST SWITCH

| 2 al 4T5T

_E__CP'M So S1 52 S3
56pF = Ecp
Ix HD-4702
10
F O —{9x
S6pFMQS — [T o Qg1 0; 2
T
L 2a576muz | | | ]
= CRYSTAL
OUTPUT
SWITCH HD-4702
POSITION | BIT RATE
1 110 Baud
2 150 Baud
3 300 Baud
a 1200 Baud
5 2400 Baud
FIGURE 1

Switch selectable bit rate generator
configuration providing five bit rates.

M Sg S1S28:
lcp M S0 S1 5283
56pF - ~—QEcp

'—1—Tl—' HD-4702
> 10 Ix

<
sepF QMR 3 —©
or S 2

X
Cco 000102 2

4 24576 MH2
= CRYSTAL
ouTPUT
FIGURE 3

19200 Baud Operation

eight different frequency signals. The 93L34 8 Bit Ad-
dressable Latch, addressed by the same Scan Counter Out-
puts, re-converts the multiplexed single Output (Z) of the
HD-4702 into eight parallel output frequency signals.
In the simple scheme of Figure 2, input S3 is left open
(HIGH) and the following bit rates are generated:

Qp: 110 Baud Qq: 9600 Baud Qgp: 4800 Baud
Q3: 1800 Baud Q4: 1200 Baud Qg: 2400 Baud
Qg: 300 Baud Q7: 150 Baud

Other bit rate combinations can be generated by changing
the Scan Counter to Selector interconnection or by insert-
ing logic gates into this path.

19200 BAUD OPERATION

Though a 19200 Baud signal is not internally routed to
the multiplexer, the HD-4702 can be used to generate
this bit rate by connecting the Q2 output to the Ipm
input and applying select code. An additional 2-input
NOR gate can be used to retain the ‘“Zero Baud'’ feature
on select code 1 for the HD-4702 (See Figure 3).

[ spS1S28
& 0 S152 83
56pF = Ecp
HD-4702
10 '
9 o
56pF SMQ = X QpgaiQ; z
i L
L = 11
2.4576 MHz 1
CRYSTAL
|—Ao E o
Aq 93L34
A2
cL Q0 @102 @304 Q506 97

12lglglglgiglalel

FIGURE 2

Bit rate generator configuration
with eight simultaneous frequencies

TABLE 3
CRYSTAL SPECIFICATIONS

PARAMETERS TYPICAL CRYSTAL SPEC
Frequency 2.4576 MHz “AT" Cut
Series Resistance (Max) 250
Unwanted Modes -6.0dB (Min)

Type of Operation Parallel
Load Capacitance 32pF +0.5




PRODUCTS DIVISION

CMOS/LSI Universal Asynchronous
Receiver Transmitter (UART)

(W) HARRIS - HD-6402

Features Pinout
TOP VIEW
® OPERATION FROMD.C TO 2.0MHz @ 5.0 VOLTS
® LOWPOWER-TYP. 10mW @ 2.0MHz AND 5.0 VOLTS vee i@ ~" b TR
® PROGRAMMABLE WORD LENGTH,STOP BITS AND PARITY NC 42 39 EPE
® AUTOMATIC DATA FORMATTING AND STATUS GENERATION GND g3 3P CLSt
RRD 4 37p cLs2
® COMPATIBLE WITH INDUSTRY STANDARD UART'S RBR8 5 361 SBS
® SINGLE POWER SUPPLY RBR7 6 350 Pl
RBR6 OJ7 341 CRL
RBR5 (8 330 TBR8
RBR4 ]9 321 TBR7
Description RBR3 10 31[ T8RS
RBR2 11 300 TBRS
The HD-6402 is a CMOS/LSI subsystem for interfacing computers or RB:; E:g ";:g I::;
microprocessors to an asynchronous serial data channel. The receiver e d1a 275 TBR2
converts serial start, data, parity and stop bits to parallel data verifying oE d1s 26 0 TBR1
proper code transmission, parity, and stop bits. The transmitter converts SFD 16 250 TRO
parallel data into serial form and automatically adds start, parity, and stop ';';‘R: E:: :; g I:;
bits. The c.!ata word. length can be 53, 6,70r8 bfts.‘ Ffarity may be odd or pR di9 22| TBRE
even. Parity checking and generation can be inhibited. The stop bits RRI 0]20 21p MR

may be one or two or one and one-half when transmitting 5 bit code.

The HD-6402 can be used in a wide range of applications including mo-
dems, printers, peripherals and remote data aquisition systems. CMOS/LSI
technology permits operation clock frequencies up to 2.0MHz (125K
Baud) an improvement of 10 to 1 over previous PMOS UART designs.
Power requirements, by comparison, are reduced from 300mW to 10mW.
Status logic increases flexibility and simplifies the user interface.

Control Definition

. . CONTROL WORD CHARACTER FORMAT
Functional Diagram

o T TTTTWT""'

S
B START DATA PARITY STOP

N0
—-0ro
-

mom

|

] t—={ Tnanswirren surren neaisTen l S BIT BITS BIT BITS

| PARITY
TBAL + ""‘.nz’“.:z"“ sTOP Losic I——-’——[ivmnsmrr:‘nnemmn | | START l: 8 g g g ? : g 833 115
™ —~]  comteor 1 I 1 1 { 00010 1 5 EVEN 1
| —] MULTIPLEXER ]I 000 11 1 5 EVEN 15
: f m| 001 X0 1 5 NONE 1
1 | 001 X1 1 5 NONE 1.5
as |- sos 01000 1 6 oDbD 1
s conaoL b s 01001 1 6 oDbD 2
ca | wecieTen | e 01010 1 6 EVEN 1
aeoer 1w 01011 1 6 EVEN 2
I | 011X0 1 6 NONE 1
| 01 1 X 1 1 6 NONE 2
| ) | 10000 1 7 oDbD 1
’ l q 1 o 100 01 1 7 oDD 2
| ¥ e ] | 10010 1 7 EVEN 1
wc —bel  aecewen L [f;g;g ! 100 11 1 7 EVEN 2
| i I i i : 101X0 1 7 NONE 1
Lo o g | [ e oo ] o[ rerxr o7 o 2
RECEIVER BUFFER REGISTER | 171 0 0 1 1 8 oDD 2
! 11010 1 8 EVEN 1
e 1 ! | 11011 1 8 EVEN 2
BUFFERS. _, 111 X0 1 8 NONE 1
s T 11 1 X1 1 8 NONE 2

* These outputs are three state

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-7



Specifications HD-6402

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Input or Output Voltage Applied

Storage Temperature Range

Operating Temperature Range
Industrial HD~-6402-9
Military HD-6402-2

+8.0V
GND -0.3V to Vg +0.3V
-650C to +1500C

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

ELECTRICAL CHARACTERISTICS

D.C.

A.C.

VCC = 5.0V +10%. TA = Industrial or Military

SYMBOL PARAMETER MINIMUM TYPICAL MAXIMUM I UNITS l CONDITIONS
VIH Logical ““1”" Input Voltage 70% Vce \%

ViL Logical ‘0" Input Voltage 20% Vce \

I Input Leakage -1.0 1.0 KA ov<vin< vee
VOH Logical ‘1" Output Voltage 2.4 \% IOH = —0.2mA
VoL Logical 0" Output Voltage 0.45 \% oL = 2.0mA

10 Output Leakage -1.0 1.0 MA ov< vo<Lvce

Icc Supply Current 1.0 100 MA VIN = GND or VCC;

Ve =5.5V, Output
CIN Input Capacitance* 7.0 8.0 pF Open
Co Output Capacitance* 8.0 10.0 pF
*Guaranteed but not 100% tested
Vce = 5.0V vce =5.0V+10%
TA = 250C TA = Indust. or Mil.
SYMBOL L PARAMETER MIN | TYP [ MAX | MIN I TYP | MAX | UNITS CONDITIONS
felock Clock Frequency D.C. 3.0 D.C. 2.0 MHz
tow Pulse Widths CRL, DRR, TBRL| 150 150 ns CL =50pF
VR Pulse Width MR 350 400 ns See Switching Time
tSET Input Data Setup Time 50 50 ns Waveforms 1,2, 3
tHOLD Input Data Hold Time 60 60 ns
tEN Output Enable Time 125 160 ns

NOTE @ All devices guaranteed at worst case limits. Room temperature, 5V data provided for information-not guaranteed.

Transmitter Operation

The transmitter section accepts parallel data, formats it
and transmits it in serial form on the TROutput terminal.

Data is loaded into the transmitter buffer register from
the inputs TR1 through TR8 by a logic low on the
TBRLoad input. Valid data must be present at least tSET
prior to and tHOLD following the rising edge of TBRL.
If words less than 8 bits are used, only the least significant
bits are used. The character is right justified into the least
significant bit, TR1. The rising edge of TBRL clears
TBREmpty. 0to 1 clock cycles later, data is transferred

to the transmitter register, TREmpty is cleared, TBR-
Empty is set high, and serial data transmission is started.
Output data is clocked by TRClock. The clock rate is 16
times the data rate. A second pulse on TBRLoad loads
data into the transmitter buffer register. Data transfer to
the transmitter register is delayed until transmission of the
current character is complete. Data is automatically
transferred to the transmitter register and transmission of
that character begins one clock cycle later.

1
TBRL L’_q
TBRE | 1L J
07101 cLock -1 =% cLocK
TRE
L
TRO 1 DATA | l\_h
END OF LAST STOP BIT
® © ©

TRANSMITTER TIMING (NOT TO SCALE)
4-8




Specifications HD-6402C-9

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to V¢ +0.3V
Storage Temperature Range . -650C to +1500C
Operating Temperature Range (Industrial -9) -400C to +850C
ELECTRICAL CHARACTERISTICS Vcc=5.0V+5%. TA = Industrial
sYMmBoL PARAMETER MINIMUM - TYPICAL MAXIMUM UNITS CONDITIONS
VIH Logical ""1"" Input Voltage 70% Vee \%
ViL Logical "0’ Input Voltage 20% Vee \
1L Input Leakage -10.0 +10.0 MA ov< vin £Vvce
D.C. VOH Logical “*1" Output Voltage 2.4 Y I0H = -0.2mA
VoL Logical ““0'" Output Voltage 0.45 \Y IOL = 2.0mA
10 Output Leakage -10.0 +10.0 MA ov <vo<vce
Icc Supply Current 1.0 800 MA VIN =GND or Vcc
Vee =5.25V
CIN Input Capacitance* 7.0 8.0 pF Output Open
Co Output Capacitance* 8.0 10.0 pF
*Guaranteed but not 100% tested.
vec=50v @ vce =5.0vt 5%
TA = 25°C TA = Industrial
SYMBOL PARAMETER MIN TYP | MAX MIN TYP | MAX | UNITS CONDITIONS
felock Clock Frequency D.C. 2.0 D.C. 1.0 MHz
AC tpw Pulse Widths CRL, DRR, TBRL | 200 225 ns C = 50pF
o tMR Pulse Width MR 500 600 ns See Switching Time
tSET Input Data Setup Time 60 75 ns Waveforms 1,2, 3
tHOLD Input Data Hold Time 75 20 ns
tEN Qutput Enable Time 150 190 ns

NOTE ® All devices guaranteed at worst case limits. Room temperature, 5V data provided for information-not guaranteed.

Receiver Operation

Data is received in serial form at the Rinput. When no data
is being received, RInput must remain high. The data is
clocked through the RRClock. The clock rate is 16 times
the data rate. A low level on DRReset clears the
DReady line. During the first stop bit data is transferr-
ed from the receiver register to the RBRegister. If the word
is less than 8 bits, the unused most significant bits will be
a logic low. The output character is right justified to the

least significant bit RBR1. A logic high on OError indicat-
es overruns. An overrun occurs when DReady has not been
cleared before the present character was transferred to the
RBRegister. © 1 clock cycle later DReady is reset to a
logic high, and FError is evaluated. A logic high on FError
indicates an invalid stop bit was received, a framing error.
A logic high on PError indicates a parity error.

/—BEGINNING OF FIRST STOP BIT

rRri LI

RBR1-8, OE, PE

1
| |+ 7% CLOCK CYCLES
D,

DRR ; |
DR

RECEIVER TIMING
(NOT TO SCALE)

FE

®

- 1CLOCK CYCLE




Start Bit Detection

The receiver uses a 16X clock for timing. @ The start bit could
have occurred as much as one clock cycle before it was detect-
ed, as indicated by the shaded portion. The center of the start
bit is defined as clock count 7%. If the receiver clock is a symet-

rical square wave, the center of the start bit will be located within

+% clock cycle ¥ 32 bit or 3.125% giving a receiver margin of
46.875%. The receiver begins searching for the next start bit at
the center of the first stop bit.

RRI INPUT

START

;coum 7% DEFINED

f#—————— 7% cLocK CYCLES ]
8Y2CLOCK CYCLES =}

CENTER OF START BIT

Pin Assignment And Functions

PIN SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION
1 vce Positive Voltage Supply 14 FE A high level on F_HAMING ERROR indicates the first

2 NC No Connection stop bit was invalid. .

3 GND Ground 15 OE A high level on OVERRUN ERROR indicates the data

4 RRD A high level on RECEIVER REGISTER DISABLE received flag was not cleared d"g“;;zr‘r"e‘; Jast character
£ th i holdi R1-R was transferred to the received bu ister.
(gr:‘:\sigh if“pl;?:':\;rsta&‘dlng outputs RB BRS 16 SFD A high level on STATUS FLAGS DISASLE.forces the

5 RBR8 | The contents of the RECEIVER BUFFER REGISTER outputs PE, FE, OF, DR, TBRE to a high impedance
appear on these three-state outputs. Word formats . . _
less than 8 characters are right justified to RBR1. 17 RRC The RECEIVER REGISTER CLOCK is 16X the re

6 RBR7 | SeePin5-RBRS ceiver data rate.

7 RBR6 See Pin 5 - RBRS 18 DRR A low level on DATA RECEIVED RESET clears the

8 RBR5 See Pin 5 - RBR8 data received output DR to a low level.

9 RBRA 2ee pi 5_RERS 19 DR A high level on DATA RECEIVED indicates a char-

10 RBR3 Szz P::\‘ 5 - RBR8 acter has been received and transferred to the receiver

: - buffer register.
I Ron. | Sepino-RoRe 20 RRI Serial data on RECEIVER REGISTER INPUT is
- locked i h i ister.

13 PE A high level on PARITY ERROR indicates received 21 MR (}:\ozigehd ;:vt; tO: ﬁfg?é:%sgs%-r clears PE, FE, OE,
parity does not match parity programmed by control : and DR to a low level and sets the transmitter output
bits. When parity is inhibited this output is low. to a high level after 18 clock cycles. MR does not

clear the receiver buffer register. This input must be
pulsed at least once after power up.
20 19 18 17 16 15 14 13 12 11 10 907654 3 21
HD-6402 C
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

PIN SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION

22 TBRE A high level on TRANMITTER BUFFER REGISTER 29 TBR4 See Pin 26 - TBR1
EMPTY indicates the transmitter buffer register has 30 TBRS See Pin 26 - TBR1
transferred its data to the transmitter register and is 31 TBR6 See Pin 26 - TBR1
ready for new data. 32 TBR7 See Pin 26 - TBR1

23 TBRL A low level on TRANSMITTER BUFFER REGISTER 33 TBRS8 See Pin 26 - TBR1
LOAD transfers data from inputs TBR1-TBR8 into 34 CRL A high level on CONTROL REGISTER LOAD loads
the transmitter buffer register. A low to high tran- the control register.
sition on TBRL indicates data transfer to the trans- 35 Pl A high level on PARITY INHIBIT inhibits parity gen-
mitter register is busy, transfer is automatically delay- eration, Parity checking and forces PE output fow.
ed so that the two characters are ‘transmitted end to 36 SBS A high level on STOP BIT SELECT selects 1.5 stop
end. bits for 5 character format and 2 stop bits for other

24 TRE A high level on TRANSMITTER REGISTER EMPTY lengths. :
indicates CO"{;D'e!ed transmission of a character in- 37 CLS2 These inputs program the CHARACTER LENGTH
cluding stop bits. SELECTED (CLS1 low CLS2 low 5 bits) (CLS1 high

25 TRO Char:ac{_eF;::ltsaM#{_tEaa:?aEaGn:is;tgg %itlj_?gseTar serially CLS2 low 6 bits) (CLS1 low CLS2 high 7 bits) (CLS1
at the . high CLS2 high 8 bits)

26 TBR1 Character data is loaded into the TRANSMITTER 38 CcLS1 See Pin 37 - CLS2
BUFFER REGISTER via inputs TBR1-TBR8. For 39 EPE When Pl is low, a high level on EVEN PARITY EN-
character formats less than 8 bits the TBR8, 7, and 6 ABLE generates and checks even parity. A low level
inputs are ignored corresponding to the programmed selects odd parity

27 T8R2 ;VO'%‘E"?QGI"'-TBR1 40 TRC The TRANSMITTER REGISTER CLOCK is 16X the

ee Pin - transmit data rate.

28 TBR3 See Pin 26 - TBR1




Interfacing With The 6402
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The bit rate generator is shown supplying the transmit and receive clocks for the UART.
TRANSMITTER RECEIVER
~»| TBR1 RB1 —
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»| TBR TRO |— RB8 —>
TBR8 DRIVER RECEIVER RRI
<4—| CONTROL CONTROL |¢—
DIGITAL DIGITAL
HD-6402 HD-6402
SYSTEM SYSTEM
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<+ e RRI RECEIVER x DRIVER TRO  TBR1 |47
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RECEIVER TRANSMITTER
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Switching Waveforms
CLS1, CLS2, SBS, PI, EPE SFD OR RRD
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STATUS OR
/ RBR1-RBR8
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FIGURE 1 FIGURE 2 FIGURE 3

Data Input Cycle

Control Register Load Cycle

Status Flag Output Enable Time
or Data Output Enable Time
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SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HD-6408

CMOS Asynchronous Serial
Manchester Adapter (ASMA)

Decoder for creating a very high speed asynchronous
serial data bus. The Encoder converts serial NRZ
data (typically from a shift register) to Manchester 11
encoded data adding a sync pulse and parity bit.
The Decoder recognizes this sync pulse and identifies
it as a Command Sync or a Data Sync. The data is
then decoded and shifted out in the NRZ code
(typically into a shift register). Finally, the parity
bit is checked. If there were no Manchester or
parity errors the Decoder responds with a valid word

Features Pinout
TOP VIEW
e LOWBIT ERROR RATE
e ONE MEGABIT/SEC DATA RATE
e SYNC IDENTIFICATION AND LOCK-IN
e CLOCK RECOVERY
e MANCHESTER Il ENCODE, DECODE
e SEPARATE ENCODE AND DECODE
® LOW OPERATING POWER: 50mW AT 5 VOLTS
e SINGLE POWER SUPPLY
e 24 PIN PACKAGE
Description
The HD-6408 is a CMOS/LSI Manchester Encoder/ signal. This Decoder puts the Manchester code to

full use to provide clock recovery and excellent
noise immunity at these very high speeds.

The HD-6408 can be used in many commercial
applications such as, security systems, environmental
control systems, serial data links and many others.
It utilizes a single 12X clock and achieves data rates
of up to one million bits per second with a very
minimum overhead of only 4 bits out of 20, leaving
16 bits for data.

Block Diagrams

ENCODER
S22 6 14 5, pBS
‘ 4 B m
sci >22 +2 > BIT COUNTER
Esc 42——-]
21
S0 4= COUNT
[———— _ RESET|  pecoper
4 15
[———» 820
CHARACTER L weqH
FORMER 17
——1"p 800

T

EE

DECODER
1
DR>————————— P BIT COUNTER
VALID
VALID
1 WORD PARITY
W — &qrpzlz < TEST CHECK
CIRCUIT
5
¢ > s:.';.ocx CHARACTER NRZ
9 CHRO- |-} IDENTIFIER ouTPUT
DSC 44—  NizErR PORT
6
821 >—P
7 o} TRANSITION
801 >—p! e iNDer
upi >-2

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HD-6408-9
ABSOLUTE MAXIMUM RATINGS

Supply Voltage +7.0V
Input or Qutput Voltage Applied GND -0.3V to Vcc +0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range -400C to +850C

ELECTRICAL CHARACTERISTICS Vg =5.0V #5% Ta = -400C to +850C

SYMBOL PARAMETER MINIMUM | TYPICAL | MAXIMUM | UNITS | TEST CONDITIONS
VIH Logical **1" Input Voltage 70% VceC \
ViL Logical “’0” Input Voltage 20% VcC \
VIHC Logical 1" Input Voltage (Clock) vce -0.5 \
ViLC Logical "’0” Input Voltage (Clock) GND +0.5 v
he Input Leakage -1.0 +1.0 MA ov £ VIN £ Vce
D.C VOH Logical **1" Output Voltage 24 \" I0H = -3mA
o VoL Logical "’0” Output Voltage 04 \Y 1oL = 1.8mA
IccsB Supply Current Standby 0.5 2 mA VIN = VCC = 5.25V
Outputs Open
iccop Supply Current Operating* 8.0 10.0 mA Vce =5.25V,
f=1MHz
CIN Input Capacitance* 5.0 7.0 pF
co Output Capacitance* 8.0 10.0 pF

*Guaranteed and sampled but not 100% tested.

ENCODER TIMING Vg =5.0V 5% Ta = -400C to +850C

FEC Encoder Clock Frequency 12 MHz CL =50pF
FESC Send Clock Frequency 2.0 MH2

TECR Encoder Clock Rise Time 8 ns

TECF Encoder Clock Fall Time 8 ns

FED Data Rate 1.0 MHz

TMR Master Reset Pulse Width 150 ns

A.C. TE1 Shift Clock Delay 125 ns

TE2 Serial Data Setup 75 ns

TE3 Serial Data Hold 75 ns

TE4 Enable Setup 90 ns

TES Enable Pulse Width 80 ns

TE6 Sync Setup 55 ns

TE7 Sync Pulse Width 150 ns

TES8 Send Data Delay 50 ns

TE9 Bipolar Output Delay 130 ns

DECODER TIMING Vg =5.0V ¥5% TA = -400C to +850C

FDC Decoder Clock Frequency 12 MHz CL = 50pF
TDCR Decoder Clock Rise Time 8 ns

TDCF Decoder Clock Fall Time 8 ns

FDD Data Rate . 1.0 MHz

TDR Decoder Reset Pulse Width 150 ns

TDRS Decoder Reset Setup Time 75 ns

TMR Master Reset Pulse Width 150 ns

TD1 Bipolar Data Pulse Width TpC +10 ns D
D2 Sync Transition Span 18TDC ns (0]

A.C. D3 One Zero Overlap Tpc -10 ns @

TD4 Short Data Transition Span 6TDC ns [
TDS Long Data Transition Span 12TDC ns D
TD6 Sync Delay (ON) 40 110 ns

TD7 Take Data Delay (ON) 50 110 ns

TDS8 Serial Data Out Delay 70 80 ns

TD9 Sync Delay (OFF) 90 110 ns

TD10 Take Data Delay (OFF) 90 110 ns

D11 Valid Word Delay 90 110 ns

NOTE @ : 15TDC +10 = [15 (Decoder Clock Period)] +10ns TDC = Decoder Clock Period = _1
These parameters are guaranteed but not 100% tested. Fbc
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Pin Assignment and Functions

PIN SYMBOL SECTION DESCRIPTION

1 VW Decoder Output high indicates receipt of a VALID WORD.

2 ESC Encoder ENCODER SHIFT CLOCK is an output for shifting data
into the Encoder. This clock shifts data on a low-to-high

. transition.

3 TD Decoder TAKE DATA output is high during receipt of data after
identification of a sync pulse.

4 sSDO Decoder SERIAL DATA OUT delivers received data in correct NRZ
format.

5 DC Decoder DECODER CLOCK input drives the transition finder, and the
synchronizer which in turn supplies the clock to the balance
of the Decoder. '

6 BZI Decoder A high input should be applied to BIPOLAR ZERO IN when
the bus is in its negative state. This pin must be held high
when the Unipolar input is used.

7 BOI Decoder A high input should be applied to BIPOLAR ONE IN when
the bus is in its positive state, this pin must be held low when
the Unipolar input is used.

8 uDlI Decoder With pin 6 high and pin 7 low, this pin enters UNIPOLAR
DATA IN to the transition finder circuit. If not used this
input must be held low.

9 DSC Decoder DECODER SHIFT CLOCK output delivers a frequency
(DECODER CLOCK + 12), synchronized by the recovered
serial data stream.

10 CDS Decoder COMMAND/DATA SYNC output high occurs during output of
decoded data which was preceded by a Command synchron-
izing character. A low output indicates a Data synchronizing
character.

11 DR Decoder A high input to DECODER RESET during a rising edge of
DECODER SHIFT CLOCK resets the decoder bit counting
logic to a condition ready for a new word.

12 GND Both GROUND supply pin.

121110 9 8 7 6 6 4 3 2 1
HD-6408 C
13 14 15 16 17 18 19 20 21 22 23 24
PIN SYMBOL SECTION DESCRIPTION

13 MR Both A high on MASTER RESET clears the 2:1 counters in both
the encoder and decoder and the +— 12 counter.

14 DBS Encoder DIVIDE BY SIX is an output from 6:1 divider which is driven
by the ENCODER CLOCK.

15 BZO Encoder BIPOLAR ZERO OUT is an active low output designed to
drive the zero or negative sense of a bipolar line driver.

16 o]} Encoder A low on OUTPUT INHIBIT forces pin 15 and 17 high,
their inactive states.

17 ‘BOO Encoder BIPOLAR ONE OUT is an active low output designed to
drive the one or positive sense of a bipolar line driver.

18 SDI Encoder SERIAL DATA IN accepts a serial data stream at a data
rate equal to ENCODER SHIFT CLOCK.

19 EE Encoder A high on ENCODER ENABLE initiates the encode cycle.
(Subject to the preceding cycle being completé.)

20 SS Encoder SYNC SELECT actuates a Command sync for an input high
and Data sync for an input low.

21 sD Encoder SEND DATA is an active high output which enables the
external source of serial data.

22 SCI Encoder SEND CLOCK IN is 2X the Encoder data rate.

23 EC Encoder ENCODER CLOCK is the input to the 6:1 divider.

24 VCC Both Positive supply pin.




Encoder Operation

The Encoder requires a single clock with a frequency of
twice the desired data rate applied at the SClock input. An
auxiliary divide by six counter is provided on chip which
can be utilized to produce tht SClock by dividing the
DClock.

The Encoder’s cycle begins when EE is high during a falling
edge of ESC . This cycle lasts for one word length or
twenty ESC periods. At the next low-to-high transition of
the ESC, a high at SS input actuates a Command sync
or a low will produce a Data sync for that word@. When
the Encoder is ready to accept data, the SD output will go
high and remain high for sixteen ESC periods @ — @ .

TIMING I l

ESC
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During these sixteen periods the data should be clocked
into the SDInput with every high-to-low transition of the
ESC @ - @ . After the sync and Manchester |l encoded
data are transmitted through the BOO and BZO butputs,
the Encoder adds on an additional bit which is the (odd)
parity for that word @ . At any time a low on Ol will
force both bipolar outputs to a high state but will not
affect the Encoder in any other way.

To abort thie Encoder transmission a positive pulse must
be applied at MR. Any time after or during this pulse,
a low-to-high transition on SCI clears the internal counters
an initializes the Encoder for a new word.
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Decoder Operation

The Decoder requires a single clock with a frequency of
12 times the desired data rate applied at the DClock input.
The Manchester |l coded data can be presented to the
Decoder in one of two ways. The BOI and BZI inputs
will accept data from a differential output comparator.
The UDI input can only accept noninverted Manchester |1
coded data (e.g. from BZO of an Encoder).

The Decoder is free running and continuously monitors
its data input lines for a valid sync character and two valid
Manchester data bits to start an output cycle. When a
valid sync is recognized @ , the type of sync is indicated
by the CDS output. If the sync character was a command,
this output will go high and remain high for sixteen
DSC periods , otherwise it will remain low. The TD
output will go high and remain high while the
Decoder is transmitting the decoded data through SDO.

The decoded data available at SDO is in a NRZ format.
The DSC is provided so that the decoded bits can get
shifted into an external register on every low-to-high
transition for this clock@ —@.

After all sixteen decoded bits have been transmitted@the
data is checked for odd parity. A high on VW output @
indicates a successful reception of a word without any
Manchester or parity errors. At this time the Decoder is
looking for a new sync character to start another output
sequence.

At any time in the above sequence a high input on DR
during a low-to-high transition of DSC will abort trans-
mission and initialize the Decoder to start looking for
a new sync character.
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‘ . . HARRIS
) Fssersiioes HD-6409
CMOS Manchester
Encoder-Decoder (MED)

Features Pinout
® CONVERTER OR REPEATER MODE TOP VIEW
INDEPENDENT MANCHESTER ENCODER AND DECODER OPERATION
® ONE MEGABIT/SEC DATA RATE BzI 20 [ vee
e LOWBIT ERROR RATE BoI[] 2 19[7] 8OO
® DIGITAL PLL CLOCK RECOVERY upi[] s 18[ 1820
® ONCHIP OSCILLATOR sp/cos [ 4 17 ss
® SINGLE POWER SUPPLY sbo[]s 16 ] ECLK
® LOW OPERATING POWER: 25mW AT 5 VOLTS SRST[ 6 15[]CTs
® FULL INDUSTRIAL TEMPERATURE RANGE NWS 7 14 ] ms
® 20PIN PACKAGE ocLk [ 8 13{] Ox
RST([] 9 12 ] 1x
Description no[J10 11[Jco

The HD-6409 Manchester Encoder-Decoder (MED) is a high speed, low
power device manufactured using self-aligned silicon gate technology. The Logic Symbolm
device is for use in serial data communication, and can be operated in
either of two modes. In the converter mode, the MED converts Non

Return to Zero code (NRZ) into Manchester code and decodes Manchester ss CLOCK ox
code into Non Return to Zero code. For serial data communication, Coe GENERATOR Ix
Manchester code does not have some of the deficiencies inherentin Non [ | _

Return to Zero code. For instance, use of the MED on a serial line elimin- SD-CDS +—>r > 50O
ates DC components, provides clock recovery, and gives a relatively high ECLK +—of L > 850
degree of noise immunity. Because the MED converts the most commonly ENCODER |fe— CT5
used code (NRZ) to Manchester code, the advantages of using Manchester | L _ _ _ _ _{

code are easily realized in a serial data link. MS ——

In the Repeater mode, the MED accepts Manchester code input and RST CONTROL

reconstructs it with a recovered clock. This is to minimize the effects of 00 =TT 80!
noise on a serial data link. A digital phase lock loop generates the recov- DCLK €l le— B2
ered clock. A maximum data rate of TMHz requires only 26mW of power. NV +—oI le—— uDI
Manchester code is used in magnetic tape recording and in fiber optic _
communication, and generally is used where data accuracy is imperative. SRST «—— DECODER
Functional Diagram
—» soo
> Wm
8o >>:= DATA 500
o oot “ReaisTER Sevecr
& DECODER ]' —» LOGIC B—Z‘_)
COMMAND crs
EDGE SYNC
— DETECTOR GENERATOR
RST > RESET
_p SAST
SD-CDS pg- -2 olz:%/T
d SELECT ENCODER
| : )
x >— » ECLK
COUNTER
OSCILLATOR CIRCUITS
Oox ¢—1 - DCLK
Co 4—4——
ss

CAUTION: These devices are sensitive to electrostatic discharge. )
Users should follow IC Handling Procedures specified on pg. 1-6. 4-17



Pin Assignment And Functions

PIN

MNEMONIC NAME

DESCRIPTION

(1

2.l

3 (N

4 (1/0)

5 (0)

6 (0)

7 (0)

8 (0)

9 (I

Bipdlar Zero Input

Unipolar Data Input

Serial Data/Command

Nonvalid Manchester

BZi
BOI Bipolar One Input
(8]]]
SD/CDS

Data Sync
SDO Serial Data Out
SRST Serial Reset
NVM
DCLK Decoder Clock
RST Reset

Used in conjunction with pin 2, Bipolar One Input (BOl), to
input Manchester 1l encoded data to the decoder. BZI and
BOI are logical complements. When using pin 3, Unipolar
Data Input (UDI)for data input, BZI must be held high.

Used in conjunction with pin 1, Bipolar Zero Input (BZl), to
input Manchester Il encoded data to the decoder. BOI and
BZI arelogical complements. When using pin 3, Unipolar Data
Input (UDI) for data input, BOI must be held low.

An alternate to bipolar input (BZI, BOI), Unipolar Data Input
(UD1) is used to input Manchester |l encoded data to the
decoder. When using pin 1 (BZI) and pin 2 (BOI) for data
input, UDI must be held low.

In the converter mode, SD/CDS is an input used to receive
serial NRZ data. NRZ data is accepted synchronously on
the fallingedge of encoder clock output (ECLK). In the re-
peater mode, SD/CDS is an output indicating the status of
last valid sync pattern received. A high indicates a command
sync and a low indicates a data sync pattern.

The decoded serial NRZ data is transmitted out synchronous-
1y with the decoder clock (DCLK). SDO is forced low when
RST is low.

In the converter mode, SRST follows RST. In the repeater
mode, when RST goes low, SRST goes low and remains low
after RST goes high. SRST goes high only when RSTis high,
the reset bit is zero, and a valid synchronization sequence is
received.

A low on NVM indicates that the decoder has received in-
valid Manchester data and present data on Serial Data Out
(SDO) s invalid. A high indicates that the sync pulse and
data were valid and SDO is valid. NVM is set low by a low
on ﬁS—T, and remains low after RST goes high until valid
sync pulse followed by two valid Manchester bits is received.

The decoder clock is a 1X clock recovered from BZ1 and BOI
to synchronously output received NRZ data (SDO).

In the converter mode, a low on RST forces SDO, DCLK,
I\_IV—M, and SRST low. A high on RST enables SDO and
DCLK, and forces SRST high. NVM remains low after RST
goes high until a valid sync pulse followed by two Manchester
bits is &ceived, after which it goes high. In the repeater
mode, RST has the same effect on SDO, DCLK and NVM as
in the converter mode. When R_S"_I"goes low, SRST goes low
and remains low after RST goes high. SRST goes high only
when RST is high, the reset bit is zero and a valid synchron-
ization sequence is received.

(1) - Input
(O) - Output




Pin Assignment And Functions (Continued)

PIN MNEMONIC NAME DESCRIPTION

10 (1) GND Ground Ground

11 (O) Co Clock Output Buffered output of clock input Ix. May be used as clock
signal for other peripherals.

12 (1) Ix Clock Input Ix is the input for an external clock or, if the internal
oscillator is used, Ix and Ox are used for the connection
of the crystal.

13 (1) Ox Clock Drive If the internal oscillator is used, Ox and Ix are used for
the connection of the crystal.

14 (1) MS Mode Select MS must be held low for operation in the converter mode,
and high for operation in the repeater mode.

15 (1) CTS Clear to Send In the converter mode, a high disables the encoder, forcing
outputs BOO,BZ0 highand ECLK low. A high to low tran-
sition of CTS initiates transmission of a Command sync
pulse. A low on CTS enables BOO, BZO, and ECLK. In the
repeater mode, the function of CTS is identical to that of
the converter mode with the exception that a transition of
CTS does not initiate a synchronization sequence.

16 (O) ECLK Encoder Clock In the converter mode, ECLK is a 1X clock output used to
receive serial NRZ data to SD/CDS. In the repeater mode,
ECLK is a 2X clock which is recovered from BZI and BOI
data by the digital phase locked loop.

17 (1) SS Speed Select A logic high on SS sets the data rate at 1/32 times the clock
frequency while a low sets the data rate at 1/16 times the
clock frequency.

18 (0) BZO Bipolar Zero Output BZO and its logical complement BOO are the Manchester
data outputs of the encoder. The inactive state for these
outputs is in the high state.

19 (0) BOO Bipolar One Out see pin 18

20 (1) vVee \elo Positive Power Supply

(1) - Input
(O) - Output
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ABSOLUTE MAXIMUM RATINGS

DC

AC

Supply Voltage +7.0V Storage Temperature Range -650C to +1500C
Input or Output Voltage Applied GND -0.3V to Ve +0.3 Operating Temperature Range )
Industrial HD-6409-9 ~400C to +850C
ELECTRICAL CHARACTERISTICS
TEST
SYMBOL PARAMETER MIN TYPICAL MAX UNITS CONDITIONS
VIH Logical ““1” Input Voltage ‘ 70% Vce - \%
ViL Logical ‘0" Input Voltage 20% Vce \"
VIHR Logical “1" Input Voltage (Reset) 60% Vce \%
VTLR Logical 0" Input Voltage (Reset) 40% Ve \%
VIHC L.ogical 1" Input Voltage (Clock) Vce -0.5 A\
ViLe Logical “’0” Input Voltage (Clock) GND +05 \%
m Input Leakage -1.0 +1.0 HA ov<viy<vcc
VOH Logical “1" Output Voltage Vce -0.4 A\ loH = 2.0mA
VoL Logical 0" Output Voltage 04 \ oL =-2.0mA
lcca Supply Current Quiescent 50 100 MA VIN =Vce =55V,
Qutputs open
Iccop Supply Current Operating * 50 120 mA Ve =5.5V, feo = 16MHz
CIN Input Capacitance * 5.0 7.0 pF
CouTt Output Capacitance * 8.0 15.0 pF
N
B fe Clock Frequency 16 MHz Ix or Xtal
te Clock Period 1/fe s
1 Bipolar Pulse Width tc ~10 ns
1] Sync Transition Span 15xCRx t¢ Q2 ns
t3 One-Zero Overlap tc -10 ns
t4 Short Data Transition Span 05xCR x t¢ [0l ns
15 Long Data Transition Span CR x t¢ ns
t6 Qutput Rise & Fall Time 50 ns CL = 20pF for Co,
Clock Out Rise & Fall Time (56 x f¢) 1/s S0pF otherwise
t7 Input Rise & Fall Time (5 x fe) 1/s
CONVERTER MODE
ENCODER SECTION
tCE1 SD Setup Time 70 ns
1CE2 SD Hold Time 0 ns
tCE3 SD to'BZO Prop Delay 2 per®
tCE4 CTS Low to ECLK, BOO, 29 te
BZO Enabled
tCES TTS High to ECLK, BOO, 41 te
'BZO Disabled
DECODER SECTION
tcD1 UDI to SDO, NVM 25 3 oep ®
tcD2 DCLK to SDO, NVM 40 ns
tcD3 RST Low to DCLK, SDO, SRST, 05 15 pep @)| cL=s0pF
NVM Low
tCD4 RST High to DCLK, SDO NVM 05 15 per @] cL = 50pF
Enable
REPEATER MODE
tR1 UDI to BOO, BZO 1 per®
tR2 ECLK to BZO 40 ns
tR3 ECLK to SRST 70 ns
R4 UDI to SDO, NVM 25 3 per®
NOTES:

Specifications HD-6409

CR - Clock Rate, either 16X or 32X the data rate.

te=1/f¢

DBP -~ Data Bit Period, i.e. for CR = 16X, one DBP = 16 clock cycles
* Guaranteed and sampled but not 100% tested.
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Converter Mode

ENCODER OPERATION

The encoder uses free running clocks at 1X and 2X the data
rate derived from the system clock Ix for internal tlmmg
CTS is used to control the encoder outputs, ECLK, BOO and
BZO. A free running 1X ECLK is transmitted out of the
encoder to drive the external circuits which supply the
NRZ data to the MED at pin SD/CDS.

A low on CTS enables encoder outputs ECLK, BOO and
BZO, while a high on CTS forces BZO, BOO high and holds
ECLK low. When CTS goes from high to low (D a synch-
ronization sequence is transmitted out on BOO and BZO.
A synchronization sequence consists of eight Manchester

0" bits followed by a Command sync pulse. @ A Com-
mand sync pulse is a three bit wide pulse with the first 1%
bits high followed by 1% bits low. @ Serial NRZ data is
clocked into the encoder at SD/CDS on the high to low
transition of ECLK during the command sync pulse. The
NRZ data received is encoded into Manchester |l data and
transmitted out on BOO and BZO following the Com-
mand sync pulse. (@) Following the synchronization se-

quence, input data is encoded and transmitted out contin-
uously without parity check or word framing. Manchester
data out is inverted.

SD/CDS

BZO

BOO

' o ‘E GH1 i COMMAND
IGHT "0 SYNC

P-———————SVNCHRONIZA110NSEGUENCE ————————+

DECODER OPERATION

The decoder requires a single clock with a frequency
16X or 32X the desired data rate. The rate is selected on
the speed select with SS low producing a 16X clock and
high a 32X clock. For long data links the 32X mode should
be used as this permits a wider timing jitter margin. The in-
ternal operation of the decoder utilizes a free running clock
synchronized with incoming data for its clocking.

The Manchester Il encoded data can be presented to the
decoder in either of two ways. The Bipolar One and Bi-
polar Zero inputs will accept data from differential inputs
such as a comparator sensed transformer coupled bus. The
Unipolar Data input can only accept noninverted Manches-
ter 1l encoded data, i.e. Bipolar Zero Out of an encoder.
The decoder continuously monitors this Manchester data
for a valid sync pattern. Note that while the MED encoder
section can generate only aCommand sync pattern, the de-
coder can recognize either a Command or Data sync pattern.
A Data sync is a logically inverted Command sync.

There is a three bit delay between UDI, BOI or BZI input
and the decoded NRZ data transmitted out of SDO.

Control of the decoder outputs is provided by the RST
pin. When RST is low, SDO, DCLK and NVM are forced
low. When RST is high, SDO is transmitted out synch-
ronously with the recovered clock DCLK. The NVM out-
put remains low after a low to high transition on RST until
a valid sync pattern is received.

The decoded data at SDO is in NRZ format. DCLK is pro-
vided so that the decoded bits can be shifted into an exter-
nal register on every low to high transition of this clock.

Three bit periods after an invalid Manchester bit is received
on UDI, or BOI and BZI, NVM goes low synchronously
with the questionable data output on SDO. Further, the
decoder does not reestablish proper data decoding until
another sync pattern is recognized.

COMMAND
H SYNC

sDO

RST

NVM
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Repeater Mode

Manchester |l datacan be presented to the repeater in either
of two ways. The inputs Bipolar One In and Bipolar Zero
In will accept data from differential inputs such as a com-
parator or sensed transformer coupled bus. The input Uni-
polar Data In accepts only non-inverted Manchester |l
coded data. The decoder requires a single clock with a
frequency 16X or 32X the desired data rate. This clock
is selected to 16X with Speed Select low and 32X with
Speed Select high. For long data links the 32X mode should
be used as this permits a wider timing jitter margin.

The inputs UDI, or BOI, BZI are delayed apj approximately
1/2 bit period and repeated as outputs BOO and BZO.
The 2X ECLK is transmitted out of the repeater syn-
chronously with BOO and BZO.

A low on CTS enables ECLK, '3_0’6, and BZO. In contrast
to the converter mode, a transition on CTS does not initiate
a synchronization sequence of eight 0’'s and a Command
sync. The repeater mode does recognize a Command or
Data sync pulse. SD/CDS is an output which reflects the
state of the most recent sync pulise received, with high in-
dicating a Command sync and low indicating a Data sync.

When RST is low, the outputs SDO, DCLK, and NVM are
low, and SRST is set low. SRST remains low after RST
goes high and is not reset until a sync pulse and two valid
manchester bits are received with the reset bit low. With
RST high, NRZ Datais transmitted out of Serial Data Out
synchronously with the 1X DCLK.

A R
COUNT L R S R L T R R
i | | H ' i i
beLk I'U'LI'LJ"L_I"I_I'U"L_I"I_ﬂ_F'I_rIJ'LFLﬂ_,
s——— SYNC PULSE ———ms! | : H
uoi 1 1
T H T . !
i ! ; ! i
BZ0 1 -l , 1 ,
| : | ’ i
—_— ) { ' 1
800 r_l——
v T | e——
! i i
— ' | i
RST | |
I
[ i i ! | : H
SRST 1 | P
Switching Waveforms
NOTE: UDI =0, FOR NEXT DIAGRAMS
|=———— BIT PERIOD ——=f=——— BIT PERIOD BIT PERIOD ————=|
s _~7 AT
T2 T3 = j=-T3
B2l | T
| | — T2 ]
COMMAND SYNC

| f T2
DATA SYNC
I | |
= T3 —ll=T =13 ' —f f— T ] f- T3
— 14 Ts -t Ts T —
l ONE ] ZERO | ONE |
| NOTE: BOI=0; BZI =1 FOR NEXT DIAGRAMS I
uor = = =8 |_ = NN\
| commanpsvne | : [
o] " f — S
| DATA SYNC ! I |
Ui Ta ]} Ts | s T4 —f T —_
I ONE | ZERO I ONE l ONE



Encoder Timing

ECLK 50% 0%

| 1

I

[ I

1
I I '
[ 05 I
sp/cDs I' 0%

-

' |
L |
'

CES =

50%
l 1
| |
I |
i ! |
I - tcES~—]
1
i
]
EEEEE So%
800, BZO

l|= o | __| l.._tcoz
cl

t Y v pinaRy ‘v

€p2—| |-
‘ 50%
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RST

1 |
—>: tcp3 - — tcpa :<—
| Lo
L T S U S S ——
| -

DCLK, SDO, ! .
— 50% 50%
SRST, NVM e

Repeater Timing

MANCHESTER ‘1" MANCHESTER ‘0"

ECLK

BZO

—b":——(nz
tR2
L,m:i
Fa
| MANCHESTER ‘1’ |
I———taa—q

SRST

MANCHESTER ‘0" MANCHESTER ‘1"

FNS N\ S
_FF N/ /S

MANCHESTER 0° |

MANCHESTER ‘0’ |

| 1,
| R4

S

1=}
o

MANCHESTER CODE

In contrast to NRZ code, which represents binary code
as a static level throughout a bit period, Manchester code
is based upon a level transition at the middle of a bit
period. For serial data transmission this mid bit transition
affords Manchester code several advantages over NRZ code.
One is the elimination of the DC component NRZ code
produces when a long consecutive string of zeroes or ones
is transmitted. Single sideband or phase modulation net-
works require additional circuitry to use DC signals. Sec-
ondly, the transition can be used to recover the clock
from the Manchester data, allowing the synchronization of
the transmitted data with the receiver clock to occur
every bit period rather than every word frame. This im-
proves the bit error rate.

The Manchester Il code, Bipolar Zero and Bipolar One,
as shown in the figure below, are logical complements

BIT PERIOD 1
BINARY CODE

NON RETURN
TO ZERO

BIPOLAR ONE

BIPOLAR ZERO

I

used when data is in a biphase format. For Manchester
Il code, a logic ‘1" is defined as a bit period containing
a high to low transition at the middle of a bit period.
Manchester | code is not decoded properly by the HD-
6409. Manchester Il code is also known as Biphase-L code.

Because Manchester code contains both the data and the
clock, it has a different frequency range than NRZ code.
The frequency range for NRZ code is from DC to f¢/2
(fc-clock frequency), with constant unchanging logical
values producing a low frequency of 0 and alternating
logical values producing an upper frequency of fc/2. In
contrast, the low frequency for Manchester code, obtained
when the logical values of data alternates, is fc/2, while
the high frequency represented by unchanging logical
values, if fc.
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External Clock Mode

fe Ix
ox
Co
} |
1
: Teve ;
el TR} | ' )
) i cL 1
90% \ |
'/ N\ |
0% |
| TeH : |
: e T —
1
PARAMETER MIN MAX UNITS CONDITIONS
Tcye 62 ns
TCcH 20 ns
TcL 20 ns
TR 50 ns fe € 3.3MHz
* ns fo > 3.3MHz
TF 50 ns fc £ 3.3MHz
* ns fc >3.3MHz

*TR, TF < T sec
c

Crystal Oscillator Mode LC Oscillator Mode

1= 3208 C1 = 20pF

€O = Crysta) + Stray €0=5pF

X1=AT CUT PARALLEL c1-2c0
RESONANCE FUND- L Cox 73
AMENTAL MODE L

Rs (TYP) = 30 - o 1

R1=15MQ 2T Vic,

F ox
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CMOS Bus Driver Family

HD-6431 CMOS HEX LATCHING BUS DRIVER
TRUTH TABLE

FEATURES CONTROL | DATAPORT

INPUTS STATUS

® SINGLE POWER SUPPLY T L] A v
o HIGH NOISE IMMUNITY H L X HI-Z*
® INDUSTRIAL AND MILITARY W x o wiez

GRADES I

® DRIVE CAPACITY . ... 300pF "

® SOURCE CURRENT . ... 4mA A N B
® SINK CURRENT . . . .... 6mA " e amened o he value

o PROPAGATION DELAY: 65nsec IS T e nce

@ 5V + = Transition from High

to Low Level

FUNCTIONAL DIAGRAM

6a 6y 54 Sy 4 4y
(14) (13)] |(12) (1) E10) (9)
D D D
Q Q [}
L L ML

L
E“:)—E

L L L
Q Q Q

D D D
I_(Z) (3) FA) (5] |(6) (7)
1A 1y 2p 2y 35 3y

HD-6432 CMOS HEX BI-DIRECTIONAL BUS DRIVER

TRUTH TABLE

FEATURES CONTROL DATA PORT
e SINGLE POWER SUPPLY _INPUTS | STATUS
EaB EAB EBA EBA | A B
® HIGH NOISE IMMUNITY T x 7 L 1o
® INDUSTRIAL AND MILITARY A I
GRADES AR
L X L X ISOLATED
e DRIVE CAPACITY . ... 300pF LoX L% | souaTen
e SOURCE CURRENT .... 4mA L X X H | ISOLATED
X H L X ISOLATED
® SINK CURRENT....... 6mA H L H L NOT
ALLOWED
e PROPAGATION DELAY: 45nsec
@5V I = Input, O = Output, X = Don't Care

FUNCTIONAL DIAGRAM

Eas  Eas 6a 63 54 58 4a 48
(17) (16) |usmo1 (13)(12)| l(u) (10)

Lﬂ_

g =

7

@ @ @l e e o] @
a 822 23 3B Ega  fBA

HD-6433 CMOS QUAD BUS SEPARATOR/DRIVER

FEATURES TRUTH TABLE
e SINGLE POWER SUPPLY CONTROL
e HIGH NOISE IMMUNITY _INPUTS FUNCTION
® INDUSTRIAL AND MILITARY EA EB | A B Y
GRADES L L | o O
e DRIVE CAPACITY . ... 300pF L H | D O
® SOURCE CURRENT .... 4mA H L D o 1
® SINKCURRENT. ...... 6mA H H ISOLATED
® PROPAGATION DELAY: 40nsec I = Input, O= Output,
@5V D = Disconnected

FUNCTIONAL DIAGRAM

ay 4p 4g 3y

3a 3
(15) _(14)] [(13)(12) (1)

(10) 9 -
—< F— Ea

<| (7) s

TS
T

m @l 13 Tia) [GURC]
v a8 2y 25 28

HD-6434 CMOS OCTAL RESETTABLE LATCHED BUS DRIVER

TRUTH TABLE

FEATUR Es CONTROL INPUTS DATA

® SINGLE POWER SUPPLY R1 Rz E1 B2 Th T2f{Aa v
© HIGH NOISE IMMUNITY Xoxomo XX x g xonz
X X X H X X X HI-Z

® INDUSTRIAL AND MILITARY L o x L L X Xx|x L

GRADES X L L L X X[x L

® DRIVE CAPACITY . ... 300pF N

H H L L L L H H

® SOURCE CURRENT .... 6mA H H L L ¢ L[x =

® SINK CURRENT . . ..... 9ImA HoH L LL X
® PROPAGATION DELAY: 45nsec X=Don'l(iave H|-2=r;.gnJm:wance
@5V * Data |sll-alchs;vw theval of t:'\e last input

= Transition from a Low to High level

FUNCTIONAL DIAGRAM

8a 8y7a 7y6a 6y 5a sy
(19)  (20)( [(18) (20| (17} (22)| [(18)  (23)|
,019) g g Q) o
L [ Q qQ [
T2.35 L LR LR LR
Ty A9)

AL
E'(:D—‘ Ry T v LR
E2(33] 9 9

o o o [}
(5) @ [1e) @) |7 (@] [(8) (1)
a 1y 24 2y3a 3yaa 4y
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CMOS Bus Driver Family

HD-6435 CMOS HEX RESETTABLE LATCHED BUS DRIVER

TRUTH TABLE
FUNCTIONAL DIAGRAM

FEATURES CONTROL INPUTS DATA
R Rz E1 Ez L1 L2|A Y 6a 6y 5a Sy 4a 4y
¢ SINGLE POWER SUPPLY B et EIE (16)  (17)] (1) (18) |(14)  (19)
® HIGH NOISE IMMUNITY X ox o x nox xlx e Ty 5 _ 5, 5
¢ INDUSTRIAL AND MILITARY LoxoLoLoxoxfx oL - LR LR LR
S LT
e DRIVE CAPACITY . ... 300pF e Fold
® SOURCE CURRENT . ... 6mA WoWoLou ot L x e E,ua:»j:)_[ T - =
® SINK CURRENT. ...... 9mA AL Ep (i1} o 9 b @ o @
® PROPAGATION DELAY: 45nsec X=Don't Care HI-Z = High Impedance @ @l s (@l |6 )
@5V + Data is Iatched to the value of the last input a Ty 2p 2y 35 3y

t = Transition from a Low to High level

HD-6436 CMOS OCTAL BUS BUFFER/DRIVER

TRUTH TABLE FUNCTIONAL DIAGRAM

FEATURES E 8 8y 7 6

2 A Y 7a Y A 6y 5a Sy

® SINGLE POWER SUPPLY CONTROL | INPUT | OUTPUT (11 |(15) (18] |(18) (17)) |(13) (18)] [(12) (19)
e HIGH NOISE IMMUNITY E1 B2 A M
o INDUSTRIAL AND MILITARY L L L L
GRADES L L H H
e DRIVE CAPACITY . ... 300pF L H x Hi-Z
® SOURCE CURRENT . ... 6mA H L X -z
H H X HI-Z

® SINK CURRENT ... .. ... 9mA
© PROPAGATION DELAY: 45nsec L= Low, H = High X =Don't Care @ le wl le @l o @ @ o
@5V HI-Z = High Impedance 3] 1A v 25 2y 3p 3y 4p 4y

HD-6440 CMOS LATCHED 3 TO 8 LINE DECODER-DRIVER

FEATURES TRUTH TABLE FUNCTIONAL DIAGRAM
e HIGH SPEED DECODING FOR INPUTS
MEMORY ARRAYS _ENASLE_JADDRESS] ___ourrurs
G1G2G3 [T1L2| AZATAQ | YOY1Y2Y3YaY5Y6Y7 | FUNCTION
o SINGLE POWER SUPPLY XX L|XX|XXX|HAHAHRAARK
® HIGH NOISE IMMUNITY X e o *o 8L foa
® INDUSTRIAL AND MILITARY LUMILHPLLLILHHHHHHH ¢ g
GRADES
LLH|[LH|[LHLU|[HHLUHHHHH Aq 18 o
e DRIVE CAPACITY .... 200pF tt: t: ::: :::::::: DECODE G &
e SOURCE CURRENT ....2mA LUH|{LH|HLUH|[HHHHHLHAN
e SINK CURRENT . . . ... 24mA ||l s oo
¢ PROPAGATION DELAY . GBnsec  |© b % |* t|xxx[vervavavavsvenl] L;m:@-‘lc -
®5v G R Xk X [vevivavavave varr =
L= Low, H - High, X - Don't Care 23{:;2]3——|—_

Yp, - Data is latched to the value of the last nput

HD-6495 CMOS HEX BUS DRIVER

FUNCTIONAL DIAGRAM

FEATURES TRUTH TABLE 12

® SINGLE POWER SUPPLY
® HIGH NOISE IMMUNITY C_ONTR_OL INPUT | OUTPUT
e INDUSTRIAL AND MILITARY E1 E2 A Y
GRADES T 0 0 C
e DRIVE CAPACITY . ... 300pF L L H H
® SOURCE CURRENT .... 4mA L H X HI-Z
SINK CURRENT 6mA H L X HI-Z
® SINKCURRENT . .. .... m " " < iz
® PROPAGATION DELAY: 35nsec I
@5V X = Don't Care HI-Z = High Impedance Eq 1A 1y 2p 2y 3p 3y
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(W) HanRis

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HD-6431

CMOS HEX

LATCHING BUS DRIVER

Features

. SINGLE POWER SUPPLY
. HIGH NOISE IMMUNITY
. INDUSTRIAL AND MILITARY GRADES

. DRIVE CAPACITY 300pF

° SOURCE CURRENT 4mA

o SINK :CURRENT 6mA

. PROPAGATION DELAY 75nsec MAX.
Description

The HD-6431 is a self-aligned silicon gate CMOS Latching Three-State
Bus Driver. This circuit consists of 6 non-inverting latching drivers with
separate input and output. A high on the strobe line L allows data to go
through the latches and a transition to low latches the data. A high on
the Three-State control E forces the buffers to the high impedance mode
without disturbing the latched data. New data may be latched in while

the buffers are in the high impedance mode.

Outputs guaranteed valid at VCC 2.0V for Battery Backup Applications.

Pinout

TOP VIEW
Lt - 1ePvee
a2 15 jé
v[]s 14[]ea
2a(]] 13 ]y
2yE 12 '_'lsA
3aJe 1[Jsv
av[]s 10[]4A

Genp[]8 9[J4y

Truth Table

H

(]

CONTROL | DATA PORT
INPUTS STATUS
E L A Y
H L X HI-z*
H H X HI-Z
L } X *

L H L L
L H H H

* Data is latched to the value
of the last input

X = Don’t Care

Hi-Z = High Impedance

; = Transition from High to

Low level
Functional Diagram
6A 6y 5a 5y 4a 4y
(14) (13)] {(12) (1} o (9)
> 5 5
Q Q Q
— L — L — L
(1)
L—D
E —c{>
(15)
u L — L L
Q Q Q
~ D ~ D — D
@ @) Ta ©)| |© @
1A 1v 2a 2y 3A 3y

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-28,



Specifications HD-6431

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to Vcc 0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-6431-9 -400C to +850C
Military HD-6431-2 -550C to +1250C
Operating Voltage Range +4 to +7V

ELECTRICAL CHARACTERISTICS
Vee = 5.0V 1+ 10%; Ta = Industrial or Military

‘ SYMBOL PARAMETER l MIN r MAX | UNITS | TEST CONDITIONS
VIH Logical "*1" Input Voltage 70% Ve \
ViL Logical ’0” Input Voltage 20% Vce \Y
e Input Leakage -1.0 1.0 MA ov<v|n<LVce
VOH Logical “1"" Output Voltage | Vcc -0.4 \ IoH = -4.0mA,
E = Low
VoL Logical “0"" Output Voltage 0.4 Vv loL =6.0mA
D.C. lol
E=Low
o Output Leakage -1.0 1.0 MA ov<vg<vee.
E = High
lcc Supply Current 10 MA ViN = Ve or GND,
Vee =5.5V
CIN Input Capacitance* 5 pF VIN =0V; Ta = 25°C;
f=1MHz
Co Output Capacitance* 15 pF ViN = 0V; Tp = 259C;
f=1MHz
* Guaranteed and sampled, but not 100% tested.
CL = 300pF
vee=50v (@D vee =5.0v +10%
250C TA = Indus. or Mil.
SYMBOL PARAMETER MIN MAX MIN MAX UNITS
tpD Propagation Delay 30 75 ns
A.C. tEN Enable Time 40 90 ns
tpls Disable Time 40 90 ns
tSET Input Setup Time 15 15 ns
tHOLD Input Hold Time 15 15 ns
tpw Pulse Width 20 30 ns
tR Output Rise Time 45 90 ns
tE Output Fall Time 40 80 ns

NOTE @ All devices guaranteed at worst case !{imits. Room temperature,
5V data provided for information-not guaranteed.
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Switching Waveforms

50% 50%
L tpw
le—tSET tHOLD
A Xs0% i 50%
le———— D ————j00%
v X
T "10%
E=LOW
50%
E 50%
t
tEN —an 60% DIS —={ 900
v
0% 0%
All inputs have tg, tp < 20ns.
1KQ
%

L
I

OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS

1KQ IWF

OUTPUT TEST CIRCUIT

FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The transient current required to charge the load capacitance is given by IT=C dv, Assuming that all outputs may

change state at the same time and that dv is constant; IT=

dt
5.0x 0.8

CL = 300pF, IT = (4) (300 x 10'12)
80 x 1079

dt

(Z CL) Vee x80% ) g, [tg = 80ns, Vi = 5.0V, each

tR or tf

= 90mAJ This current spike may cause a large negative voltage

spike on Vg, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom-

mended that a 0.1 WF ceramic disk decoupling capacitor be placed between Vcc and GND at each device to filter

out this noise.

PROPAGATION DELAYS

Y

0% 50% _¥0__
A tpp (300pF)
tpp tPD
90% NJ10% 10% 90%
tF tn—-{

The above example will illustrate the calculation of a more
useful propagation delay. The system on this example uses
a 5 volt supply with a tolerance of £ 10%, an ambient tem-
perature of as high as 1250C, and a calculated load capaci-
tance of 150pF. This application requires the HD-6431-2.
The table of A.C. specs shows the tpp at 4.5V and 1250C
is 7bnsec. Use the graph in Figure 1 to get the degradation
muitiple for 150pF. The number shown is 0.84. The ad-

18
1.24 16
116 14
1.08 12
1.00 W g0
0.92 tR, tF (300pF) 0.8
0.84 0.6
0.76 04
0.68 0.2

T T T T T T T T T T T T

50100 200 300 400 500 050100 200 300 400 500

CL(pF) CL(pF)
FIGURE 1 FIGURE 2

justed propagation delay, to the 10% or 90% point, is there-
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fore 75 x 0.84 or 63nsec. To obtain the rise and fall times
check the A.C. specs for the rise and fall times at 4.5V and
1250C to obtain a worst case rise time of 90nsec. Use
Figure 2 to find it’s degradation multiple to be 0.65. The
adjusted rise time is, therefore, 90 x 0.65 or 58nsec. To
obtain the standard 50% to 50% propagation delay, add the
adjusted propagation delay to half of the adjusted rise time
to get a propagation delay of 92nsec. The rise time was
used here because it is always the worst case.



HARRIS HD-6432

SEMICONDUCTOR
PRODUCTS DIVISION

A OWiSioN oF HaRmS CoRFORATION CMOS HEX BI-DIRECTIONAL
BUS DRIVER

Features Pinout
TOP VIEW
®  SINGLE POWER SUPPLY 1A|: 1 18[]Vee
®  HIGH NOISE IMMUNITY 18[]2 17[]EAB
L4 INDUSTRIAL AND MILITARY GRADES 2AE 3 16 ]EAB
®  DRIVE CAPACITY 300pF 23[ a 15 :lSA
[ ]
SOURCE CURRENT 4mA 3A[ 5 14 :]GB
o SINK CURRENT 6mA
" 3g[]6 13[]5a
®  PROPAGATION DELAY 55nsec MAX. _
Ega[]7 12[]58
egal]8 11[]4A
GND[]9 10{]48
Description Truth Table
. . . . o . CONTROL DATA PORT
The HD-6432 is a self-aligned silicon gate CMOS bi-directional bus driver. INPUTS STATUS
This circuit consists of 12 drivers organized as 6 bi-directional pairs. EAB EAB EBA EBA A B
Four enable lines select drive direction or Three-State mode. L X H L o} [
' X H H L o I
Outputs guaranteed valid at VCC 2.0V for Battery Backup Applications. : t t ;' : 8
L X L X ISOLATED
X H X H ISOLATED
L X X H ISOLATED
X H L X ISOLATED
H L H L NOT
ALLOWED

| = Input, O = Output, X = Don’t Care

Functional Diagram

EaB  EaB 6o 6 5a 5B 4p 4
(177 ]0e)

Y

m @ |3 @] |k (6) o (8)
1A 18 2a 2g 3 3g Ega EBA

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-31



Specifications HD-6432

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to V¢ +0.3V
Storage Temperature Range ~-650C to +1500C
Operating Temperature Range
Industrial HD-6432-9 -400C to +850C
Military HD-6432-2 -550C to +1250C
Operating Voltage Range +4 to +7V
ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%; Ta = Industrial or Military
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
VIH Logical 1" Input Voltage 70% Vce \
ViL Logical "’0" Input Voltage 20% Vce \
IR Input Leakage -1.0 1.0 HA ov<vin<Vce
VOH Logical 1" Output Voltage | Vcc -0.4 Vv loH = -4.0mA
D.C. VoL Logical 0" Output Voltage 04 \ loL = 6.0mA
1o Output Leakage -1.0 1.0 MA ov<vgo<vce.
EaB = EBA = Low
Icc Supply Current 10 MA VIN = Vg or GND,
Ve =5.5V
CIN Input Capacitance* 5 pF VN =0V; Ta =25°C;
f=1MHz
Ci/o 1/O Capacitance* 20 pF VIN =0V; Ta =25°C;
f=1MHz
* Guaranteed and sampled, but not 100% tested.
CL = 300pF
vec=5.0v @ vee =5.0V+10%
250C TA = Indus. or Mil.
SYMBOL PARAMETER MIN MAX MIN MAX UNITS
tpp Propagation Delay 20 65 ns
A.C. tEN Enable Time 50 75 ns
tpIs Disable Time 50 110 ns
tR Output Rise Time 50 110 ns
tg Output Fall Time 40 80 ns

NOTE @: All devices guaranteed at worst case limits. Room temperature,
5V data provided for information-not guaranteed.
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Switching Waveforms

All inputs have tg, tp S 20ns.

AB OIO

I ~

OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS

OUTPUT TEST CIRCUIT

FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

dv
The Transient current required to charge the load capacitance is given by IT = C — . Assuming that all outputs may

dv
change state at the same time and that ? is constant; IT =<ZC|_)
t

5.0x0.8
CL =300pF IT = (6) (300 x 10-12)22X 25
100 x 10-9

Ve x 80%

eg. [tR =100ns Vcc=5.0V each
tR or tf

= 72mA.] This current spike may cause a large negative voltage

spike on Vg, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom-
mended that a 0.1 MF ceramic disk decoupling capacitor be placed between Vcc and GND at each device to filter

out this noise.

PROPAGATION DELAYS 18
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The above example will illustrate the calculation of a more
useful propagation delay. The system on this example uses
a 5 volt supply with a tolerance of £ 10%, an ambient tem-
perature of as high as 1250C, and a calculated load capaci-
tance of 150pF. This application requires the HD-6432-2.
The table of A.C. specs shows the tpp at 4.5V and 1250C
_is 5bnsec. Use the graph in Figure 1 to get the degradation
multiple for 150pF. The number shown is 0.84. The ad-
justed propagation delay, to the 10% or 90% point, is there-
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fore 55 x 0.84 or 46nsec. To obtain the rise and fall times
check the A.C. specs for the rise and fall times at 4.5V and
1250C to obtain a worst case rise time of 110nsec. Use
Figure 2 to find it’s degradation multiple to be 0.65. The
adjusted rise time is, therefore, 110 x 0.65 or 72nsec. To
obtain the standard 50% to 50% propagation delay, add the
adjusted propagation delay to half of the adjusted rise time
to get a propagation delay of 82nsec. The rise time was
used here because it is always the worst case.



HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HD-6433

CMOS QUAD BUS

@

Features Pinout
. SINGLE POWER SUPPLY TOP VIEW
e  HIGH NOISE IMMUNITY vy 16 DVcc
® INDUSTRIAL AND MILITARY GRADES NRE 15[Jay
e DRIVE CAPACITY 300pF 15[: 3 14 :]4A
® SOURCE CURRENT 4mA 2y [: 4 13[J4s
e SINK CURRENT 6mA zAE 5 12 jay
o PROPAGATION DELAY 50nsec MAX. 2BE 6 I ]3A
Es[]7 10[ ]38
Description anolfe o [Ea
Truth Table
The HD-6433 is a self-aligned silicon gate CMOS bus separator/driver.
This circuit consists of 8 drivers organized as 4 pairs of bus se t CONTROL
‘ 1sts of & dnt g pairs ot bus separators INPUTS FUNCTION
which allow a unidirectional input bus and a unidirectional output bus to
be interfaced with a bi-directional bus. EA Eg A B Y
Outputs guaranteed valid at VCC 2.0V for Battery Backup Applications. ' o o
L L
L H | D o]
H L D o |
H H ISOLATED
| = Input, O = Output,
D = Disconnected

Functional Diagram

4y
(15)

4p 4 3y

(14)

(13)

3a 38
(12) (11)

(10)

<]; (9) A

<)rr 7) Es

st
n

e
Rl

( (2) (3) |(4 (5) (6)

1y 1A 1B 2y 2A 28

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HD-6433

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to Vg +0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-6433-9 -400C to +850C
Military HD-6433-2 -550C to +1250C
Operating Voltage Range +4 to +7V

ELECTRICAL CHARACTERISTICS

Ve = 5.0V 1 10%; Ta = Industrial or Military

SYMBOL PARAMETER | MIN I MAX I UNITS I TEST CONDITIONS J
ViH Logical "“1"" Input Voltage 70% Vce \%
ViL Logical ’0"" Input Voltage 20% Vce \%
he Input Leakage -1.0 1.0 MA ov<vVviN<Vce
VOH Logical “1"”" Output Voltage | Vcc -0.4 \ IoH = -4.0mA
VoL Logical "’0"" Output Voltage 04 \% loL = 6.0mA
o Output Leakage -1.0 1.0 UA ov<vp<vVce
D.C. EA = EB = High
Icc Supply Current 10 MA VN = V¢c or GND,
Ve =5.5V
CIN Input Capacitance* 5 pF VN = 0V; Tp =250C;
f=1MHz
Ci/o 1/0 Capacitance* 20 pF VIN =0V; Ta =25°C;
‘ = 1MHz
Co Output Capacitance * ‘ 15 pF VN = 0V; Tp = 25°C;
1 f=1MHz

* Guaranteed and sampled, but not 100% tested.

CL = 300pF
vec=5.0v @D vce =5.0V +10%
250C TA = Indust. or Mil.
SYMBOL PARAMETER MIN MAX MIN MAX UNITS
A.C.

tppD Propagation Delay 20 50 ns
tEN Enable Time 60 70 ns
tDIS Disable Time 60 100 ns
tR Qutput Rise Time 50 95 ns
tF Output Fall Time 45 80 ns

NOTE @ All devices guaranteed at worst case limits. Room temperature,
5V data provided for information-not guaranteed.
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Switching Waveforms

Eg=1L

A

oE

tPD

Ga 50% 50% .
tEN 0% 90% DIS 90%
Y 40% %=1 10%
10%
Ea=L
vy —< >
I‘—tPD—> 50%
G 50% {
T DIS
. Eij 90% 90%
40% " 10% 10%
Vee
All inputs have tg, tg < 20ns.
1KQ

YB
?w

OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS

Y B

1KQ I 50pF

OUTPUT TEST CIRCUIT
FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The transient current required to charge the load capacitance is given by IT =C dv, Assuming that all outputs may

change state at the same time and that AV is constant; IT=

dt

CL = 300pF, IT = (4) (300 x 1071
85 x 1079

2) 50x08 - 56.5mA.

l

dt

(): CL> Vee x 80% ) eg. |tR = 85ns, Ve = 5.0V, each

tR or tF

This current spike may cause a large negative voltage

spike on Vg, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom-
mended that a 0.1 MF ceramic disk decoupling capacitor be placed between Vcc and GND at each device to filter

out this noise.

PROPAGATION DELAYS

50% 50% —P0
tpp (300pF)
tpp D
90% 10% 10%, 90%
—te tR—]

The above example will illustrate the calculation of a more
useful propagation delay. The system on this example uses
a 5 volt supply with a tolerance of £ 10%, an ambient tem-
perature of as high as 1250C, and a calculated load capaci-
tance of 150pF. This application requires the HD-6433-2.
The table of A.C. specs shows the tpp at 4.5V and 1250C
is 50nsec. Use the graph in Figure 1 to get the degradation
multiple for 150pF. The number shown is 0.84. The ad-
justed propagation delay, to the 10% or 90% point, is there-

1.24
1.16
1.08!
1.00
0.92
0.84
0.76
0.68

18
16
14
12
1.0
0.8
0.6
0.4
0.2

tR. tF
tR, tF (300pF)

T T T T T T
0 50100 200 300 400 500
CL(pF)
FIGURE 2

50100 200 300 400 500
C(pF)
FIGURE 1

fore 50 x 0.84 or 42nsec. To obtain the rise and fall times
check the A.C. specs for the rise and fall times at 4.5V and
1250C to obtain a worst case rise time of 95nsec. Use
Figure 2 to find it's degradation multiple to be 0.65. The
adjusted rise time is, therefore, 95 x 0.65 or 62nsec. To
obtain the standard 50% to 50% propagation delay, add the
adjusted propagation delay to half of the adjusted rise time
to get a propagation delay of 73nsec. The rise time was
used here because it is always the worst case.
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

)
u

HD-6434

CMOS OCTAL RESETTABLE
LATCHED BUS DRIVER

Features Pinout
TOP VIEW
® SINGLE POWER SUPPLY awt T o Jvce
® HIGH NOISE IMMUNITY 3v[02 2305y
2
® INDUSTRIAL AND MILITARY GRADES Y43 226y
w4 217y
® DRIVE CAPACITY 300pF 1aA[s 20[]8y
® SOURCE CURRENT 6mA 2a0e 19[18a
37 7
® SINK CURRENT 9mA A 183 A
4as 17[]6A
® PROPAGATION DELAY 50nsec MAX, R1[]o 16[]5A
R2010 1502
o E1n 14J0y
Description GND[12 13 E,

The HD-6434 is a self-aligned silicon gate CMOS latching Three State Truth Table

bus driver. This circuit consists of 8 non-inverting latching drivers with
. . - CONTROL INPUTS DATA
separate input-and output. A low on both strobe lines (L) allows data — e
.. . Ry R2 Eq 3] Ly Ly A Y
to go through the latches and a transition to high latches the data. A T o PR
high on either Three State control (E) forces the buffers to the high X X X H X X X Hi-Z
impedance mode without disturbing the latched data. A low on either ; ’i t t : i i t
reset line (R) forces each of the latches to a low level. New data may be H OH L L L v Lo
latched in while the buffers are in the high impedance mode. L HooH
H H L L + L X *
. . . H H L L L + X *

Qutputs guaranteed valid at VCC 2.0V for Battery Backup Applications.

X = Don't Care Hi-Z = High Impedance L = Low
H = High %= Data is latched to the value of the last input
} = Transition from a Low to High level

Functional Diagram l
8a 8y 7a 7y 6a 6y 5a Sy
(19) (201 |(18) 2] jan (22| |(16) (23)
‘4p ‘40 ‘40 ‘4o
T, 14
"Ej a Q [o} o]
L2 L g u L R L R
R1 (9)
Ra (10)
- m F
Eq (—'0 L o L L
g, -3y o] a o] Q
D D o D
(s) @ e @) 17 (2) ':) &)
1a 1y 25 2y 35 3y 4a ay

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HD-6434

ABSOLUTE MAXIMUM RATINGS

D.C.

A.C.

Supply Voltage

Input or Output Voltage Applied

Storage Temperature Range

Operating Temperature Range
Industrial HD-6434-9

+8.0V

GND -0.3V to Ve +0.3V
-650C to +1500C

-400C to +850C

Military HD~-6434-2 -550C to +1250C
Operating Voltage Range +4V to +7V
ELECTRICAL CHARACTERISTICS
Vee = 5.0V £10%; TA = Industrial or Military
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
VIH Logical “*1"" Input Voltage 70% Vce
ViL Logical ‘0" Input Voltage 20% Ve
T8 Input Leakage -1.0 1.0 MA ov<VviN<Vce
VOH Logical *“1”* Output Voltage Vce -0.4 \ IoH = -6.0mA,
E1=E2 = Low
VoL Logical 0" Output Voltage 0.4 \Y loL =9.0mA
Eq1=Ep=Low
o Output Leakage -10 10 MA ov<Vvop<Vce.
Eq1=Ep = High
lcc Supply Current 10 MA VIn = Ve or GND,
Vee =55V
CIN Input Capacitance* 5 pF VN =0V; Ta = 250C;
f=1MHz
Co Output Capacitance* 15 pF VIN =0V; Tp =25°C;
f=1MHz
* Guaranteed and sampled, but not 100% tested.
VCC = 5.0V VCC £5,0V £10%
TEMP = 250C TEMP = IND OR MIL
CL =50pF @ CL = 300pF
SYMBOL PARAMETER TYP MIN MAX UNITS
tPD Propagation Delay 30 50 ns
tEN Enable Time 35 50 ns
tDIS Disable Time 30 40 ns
tSET Input Setup Time 20 35 ns
tHOLD Input Hold Time 20 45 ns
tPW Pulse Width 55 65 ns
tR Output Rise Time 30 50 ns
tF Output Fall Time 25 50 ns
tRESET Reset Delay Time 45 65 ns

@ Al devices guaranteed at worst case limits. Room temperature, 5V, CL = 50pF data provided for

information only - not guaranteed.
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Switching Waveforms

T 50% t"quo%
[=— tSET !HOLD—-I
A JKe0% _ Xs0%
tPD- 190%
Y
'10%
E=LOW
_ 50%
t
tEN—={60% DIS —=190%
M 4
40% 10%
= tPw
R 50% 50%
tRESET
vy 50%
All inputs have tg, tg < 20ns.
Vee
1K
v v
I 300pF 1K I 50pF
OUTPUT TEST CIRCUIT OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The instantaneous current required to switch a large capacitance load may cause a voltage
spike on V¢, which if it becomes a diode drop less than any input, may cause the device
to latch up. It is recommended that a 0.1uF ceramic disk decoupling capacitor be placed
between Vcc and GND at each device to filter out this noise.

PROPAGATION DELAYS

1.8
1.24 1.6
1.16 14
1.08 1.2
tPD 1.00 R 10
tpD (300pF) .92 tR, tF (300pF) o
0.84 0.6
0.76 0.4
0.68 0.2
~T T T T T T T T T T T
0 50100 200 300 400 500 0 50100 200 300 400 500
CL(pF) CL(pF)
FIGURE 1 FIGURE 2

TYPICAL CURVES
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(W) HanRis

PRODUCTS DIVISION
A DIVISION OF HARRIS CORPORATION

Features

SINGLE POWER SUPPLY

HIGH NOISE IMMUNITY

INDUSTRIAL AND MILITARY GRADES

DRIVE CAPACITY 300pF
SOURCE CURRENT 6mA
SINK CURRENT 9mA
PROPAGATION DELAY 70nsec MAX,

Description

The HD-6435 is a self-aligned silicon gate CMOS latching Three State
bus driver. This circuit consists of 6 non-inverting latching drivers with
separate input and output. A low on both strobe lines (L) allows data
to go through the latches and a transition to high latches the data. A
high on either Three State control (E) forces the buffers to the high
impedance mode without disturbing the latched data. A low on either
reset line (R) forces each of the latches to a low level. New data may be
latched in while the buffers are in the high impedance mode.

Outputs guaranteed valid at VCC 2.0V for Battery Backup Applications.

HD-6435

CMOS HEX RESETTABLE
LATCHED BUS DRIVER

Pinout
TOP VIEW
sycft ~ 20hvee
2v[J2 19[]4v
1v(gs 18[]5y
a4 17[]6y
2a5 16[]6A
SAES 15___]5A
RrRiO7 14[]4a
Rao[s 13gfz
E1:9 12001
GNDCJ10 1MPE,

Truth Table

CONTROL INPUTS DATA
Ry R B B 01 g j7A Y
X X H X X X X Hi-z
X X X H X X X Hi-Z
L x L L x X X L
X L L L X X X L
H H L L L L Lot
H H L L L L H H
H H L L ¢ L X #
H o H L LL x o+

X =
H =
b=

Don‘t Care Hi-Z = High Impedance L = Low
High # = Data is latched to the value of the last input
Transition from a Low to High level

[ Functional Diagram

6a 6y 5p Sy 4p 4y
(16) (7] |08 (18)| |(14) (19)
T D o [°] —1D
i, ((12) o a a Q
= (13)
L2——0 L R 1t & L g
Ry 7)
Ay (8
£y —19g L, R 1 [ [, R
[ (ll)o a a a
10 10 2]
() @i s 2 ue) (1)
A v 25 2y 34 3y

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-40




Specifications HD-6435

ABSOLUTE MAXIMUM RATINGS

+8.0V
GND -0.3V to Ve +0.3V
-650C to +1500C

Supply Voltage

Input or Output Voltage Applied

Storage Temperature Range

Operating Temperature Range
Industrial HD-6435-9
Military HD-6435-2

Operating Voltage Range

-400C to +850C
-550C to +1250C
+4V to +7V

ELECTRICAL CHARACTERISTICS
Vce = 5.0V £10%; TA = Industrial or Military

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
VIH Logical “1” Input Voltage 70% Vce \Y
ViL Logical 0" Input Voltage 20% Vce
IR Input Leakage -1.0 1.0 MA ov<vin<Vce
VOH Logical ““1’* Output Voltage Vee 0.4 \Y lIoH = -6.0mA,
Eq= EQ = Low
VoL Logical 0" Output Voltage 04 \ loL =9.0mA
D.C. E1 =Ep = Low
10 Output Leakage -10 10 MA ov<vp<Vce.
Eq = Ep = High
lcc Supply Current 10 MA VIN = Ve or GND,
Vee =55V
CIN Input Capacitance* 5 pF VN =0V; Ta =25°C;
= 1MHz
Co Output Capacitance* 15 pF VIN=0V;Tp =25°C;
f=1MHz
* Guaranteed and sampled, but not 100% tested.
VCC =5.0vV VCC 15.0V £10%
TEMP = 250C TEMP = IND OR MIL
CL =50pF @ CL = 300pF
SYMBOL PARAMETER TYP MIN MAX UNITS
tPD Propagation Delay 30 70 ns
tEN Enable Time 35 75 ns
tDIS Disable Time 30 55 ns
AC. tSET Input Setup Time 20 35 ns
tHOLD Input Hold Time 20 45 ns
tPW Pulse Width 50 60 ns
tR Output Rise Time 30 50 ns
tF Output Fall Time 25 50 ns
tRESET Reset Delay Time 40 50 ns

@ All devices guaranteed at worst case limits. Room temperature, 5V, CL = 50pF data provided for

information only - not guaranteed.

4-41




Switching Waveforms

T 50% 'Pw:j_’Lso‘%
|=— tSET 'HOLD——|
A OK50% 50%
tPD- =190%
Y
"10%
E=LOW
£ 50%
50% 1, 60% IS —»i
EN—> 90%
M ~__
40% 10%
- tpwW
R 50% 50%
tRESET
Yy _ :Lf»o%
All inputs have .tR, tg < 20ns.
Vce
1K

VO'I:O Y
300pF
I P 1K IWPF

OUTPUT TEST CIRCUIT OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The instantaneous current required to switch a large capacitance load may cause a voltage
spike on Vg, which if it becomes a diode drop less than any input, may cause the device
to latch up. It is recommended that a 0.1uF ceramic disk decoupling capacitor be placed
between Vcc and GND at each device to filter out this noise.

PROPAGATION DELAYS

1.8
1.24 1.6
1.16 ) 1.4
1.08 1.2
tPD 1.00 . 10
tpp (300pF) o.92 tR, tf (300pF) 0.8
0.84 0.6
0.76 0.4
0.68 0.2
T T T T T T T T T L T R
0 50100 200 300 400 500 0 50100 200 300 400 500
CL(pF) CLI(pF)
FIGURE 1 FIGURE 2

TYPICAL CURVES
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f'l'| HARRIS
W W, SEMICONDUCTOR

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HD-6436

CMOS OCTAL BUS
BUFFER/DRIVER

Features Pinout

TOP VIEW

® SINGLE POWER SUPPLY

® HIGH NOISE IMMUNITY

® INDUSTRIAL AND MILITARY GRADES

® DRIVE CAPACITY 300pF
® SOURCE CURRENT 6mA
® SINK CURRENT 9mA
® PROPAGATION DELAY 55nsec MAX.

Description

The HD-6436 is a self-aligned silicon gate CMOS Three State buffer

driver. The circuit consists of 8 noninverting buffers with separate
inputs and outputs which permit this driver to be used for bi-directional
or uni-directional busing. A high on either Three State control line Eq
or Ez will force the drivers to the high impedance mode.

Outputs guaranteed valid at VCc = 2.0V for Battery Backup Applications.

Truth Table

CONTROL

INPUTS INPUT OUTPUT
Eq Eo A Y

L L L L

L L H H

L H X Hi-Z
H L X Hi-Z
H H X Hi-2

L = Low, H = High
X = Don’t Care
Hi-Z = High Impedance

Functional Diagram

E2 8a 8y 7a 7y 6a 6y 5a 5y
(1) (15) (16) (1) (17) (13) (18) (12) (19)

e \

—L___/

(9) () (a) (6) @ |m (2 8) T

3] 1A v 2a 2y 3a 3y 4a 4y

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-43




Specifications HD-6436

ABSOLUTE MAXIMUM RATINGS

D.C.

A.C.

Supply Voltage

Input or Output Voltage Applied

+8.0V

GND -0.3V to Vg +0.3V

Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-6436-9 -400C to +850C
Military HD-6436-2 -550C to +1250C
Operating Voltage Range +4V to +7V
ELECTRICAL CHARACTERISTICS
Vce = 5.0V £10%; Ta = Industrial or Military
SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ViH Logical *’1"" Input Voltage 70% Vce
ViL Logical 0" Input Voltage 20% Vce
I8 Input Leakage -1.0 1.0 UA ov<vin<Vce
VOH Logical “1” Output Voltage Vee 0.4 \ lIoH = -6.0mA,
E1=E2= Low
VoL Logical “0” Output Voltage 04 Vv loL =9.0mA
Eq1=E2=Low
o Output Leakage -10 10 MA ov<vo<vVce.
E1 = E, = High
e Supply Current 10 MA VN = Ve or GND,
Vce=5.5V
CIN Input Capacitance* 5 pF VIN=0V;Tp =25°C;
f=1MHz
Co Qutput Capacitance* 15 pF VIN=0V;Tp = 25°C;
f=1MHz
* Guaranteed and sampled, but not 100% tested.
vce =5.0v vce = 5.0V £10%
TEMP=25°C TEMP = IND OR MIL
CL=50pF @ CL = 300pF
SYMBOL PARAMETER TYP MAX UNITS
tPD Propagation Delay 20 55 ns
tEN Enable Time 30 65 ns
tDIS Disable Time 25 55 ns
tR Output Rise Time 35 55 ns
tF Output Fall Time 30 55 ns

@ AIll Devices guaranteed at worst case limits. Room temperature, 5V, CL = 50pF data provided
for information only - not guaranteed.
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Switching Waveforms

Y
10%
E1=E2=LOW

- 50% 50%
E

tEN 60% tDIS —={ ggg;
Y 2\

40% 10%

All inputs have tg, tg < 20ns.

1KQ
°T Y

T - " I -

OUTPUT TEST CIRCUIT OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The instantaneous current required to switch a large capacitance load may cause a voltage
spike on Vg, which if it becomes a diode drop less than any input, may cause the device
to latch up. It is recommended that a 0.1uF ceramic disk decoupling capacitor be placed
between V¢ and GND at each device to filter out this noise.

PROPAGATION DELAYS

1.8
124 1.6
1.16 1.4
1.08 1.2
tPD 1.00 R 0
tpp (300pF) g 92 R, t (300pF) 0.8
0.84 0.6
0.76 0.4
0.68 0.2
T T T T T T T T T T T T
0 50100 200 300 400 500 0 50100 200 300 400 500
Cp(pF) CL(pF)
FIGURE 1 FIGURE 2

TYPICAL CURVES
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HARRIS HD-6440

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION CMOS LATCHED 3 TO 8
LINE DECODER-DRIVER

Features Pinout

TOP VIEW
HIGH SPEED DECODING FOR MEMORY ARRAYS

INCORPORATES 3 ENABLE INPUTS TO SIMPLIFY EXPANSION 2]
LOWPOWER . .. ............ TYPICALLY<50 4 W @ 5V STANBDY b
e HIGH NOISE IMMUNITY #o[]
e AVAILABLE IN BOTH MILITARY AND INDUSTRIAL TEMPERATURE A
RANGE a2[]
®  HIGHCAPACITANCEDRIVE. .. ... ... . 200pF e ]
® HIGHOUTPUTDRIVE . ............... IoH = -2mA, gL = 2.4mA

B[]
G [:
GND [_:

L] SINGLE POWER SUPPLY

Description

The HD-6440 is a self aligned silicon CMOS gate latched decoder. One Truth Table

of 8 output lines is decoded, and brought to a low state, from the 3

INPUTS
input lines. There are two latch enables (L1, L2), one complemented ENABLE  |ADDRESS oUTPUTS
and one not, to eliminate the need for external gates. The output is G1G2G3 [T1L2| A2A1A0 | YoY1Y2Y3YaY5YgY7 | FUNCTION
enabled by three different output enables (G1, G2, G3), two of them XX L X XX X X | H HHHHHHH
i . . . . X H X X X X X X HHHHHHHH DISABLE
complemented and one not. Each output remains in a high state until HX XX X|XXX|HHHHHHHH j
it is selected, at which time it will go low. LLHCHELLL L LHHHHHHH
L LH L H L LH HLHHHHHH
When using high speed CMOS memories, the delay time of the HD-6440 t t : LHILHLIHHLHHHHH
. . L H L HH HHHLHHHH
and the enable time of the memory is usually less than the access time of Cin UM H LU MR a Luoun | [PFCO0E
the memory. This assures that memory access time will not be lengthened LLHJLHIHLHIHHHBHHLHH
. . L LH L H H H L HHHHHHLH
by the use of the HD-6440 latched decoder driver. The latch is useful for el HHH|HARHE L
memaory mapping or for systems which use a multiplexed bus. L B R ACMACACACACCAEH | N
L LH H X X X X [YOY1Y2Y3Y4Y5Y6Y7 L CHED

Qutputs guaranteed valid at VCC 2.0V for Battery Backup Applications. L= Low, H = High, X = Don't Care

Y, = Data is latched to the value of the last input
n Functional Diagram

—
j} ) (11)Y1
—4
Ag (3) o |
a i iizivz
—G a —4
—::J ) (13)Y3
Aq4) D a
] (14
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CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6. 4-46



Specifications HD-6440

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to V¢ +0.3
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-6440-9 -400C to +850C
Military HD-6440-2 -550C to +1250C
Operating Voltage Range +4 to +7V

ELECTRICAL CHARACTERISTICS

Vce = 5.0V +10%; Ta = Industrial or Military

SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
VIH Logical ““1"" Input Voltage 70% Vce \%
ViL Logical ‘0"’ Input Voltage 20% Vce \
e Input Leakage -1.0 1.0 MA ov<vin<vce

D.C. VOH Logical “1” Qutput Voltage | VCC - 0.4 v 10H = -2.0mA

VoL Logical ‘0" Output Voltage 04 \% 1oL = 2.4mA
Icc Supply Current 10 MA VCce =5.5V
CIN Input Capacitance* 5 pF VIN =0V; TA =250C; f=1MHz
Co Output Capacitance* 15 | pF VIN =0V; TA = 250C; f=1MHz

*Guaranteed and sampled, but not 100% tested.

vee =50V @ vee = 5.0V +10%
CL = 200pF 250C TA = Indust. or Mil.
SYMBOL PARAMETER MIN MAX MIN MAX UNITS
tSET Input Setup Time 20 20 ns
tHOLD input Hold Time 20 20 ns
tPD Propagation Delay 65 100 ns
A.C. tEN Enable Time 50 90 ns
tDIS Disable Time 50 90 ns
tpw Pulse Width 30 30 ns
tR Output Rise Time 60 90 ns
tg Output Fall Time 50 80 ns

NOTE:
@ All devices guaranteed at worse case limits, Room
temperature, 5V data provided for information -
not guaranteed.
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Switching Waveforms

50% — 50%
L2 tPw [—-K
=l 50%
|=— tSET —+ tHOLD
A0-2 50% 50%
P————tp——+
Yo7 % 90%

Gy &Gy=LOW, G3=HIGH

90%

10%

Tq=LOW, Ly =HIGH

All Inputs have tg, tg < 20ns

OUTPUT TEST CIRCUIT
FOR PROPAGATION DELAYS

OIO OUTPUT

I 200pF

DECOUPLING CAPACITORS

The Transient current required to charge the load capacitance is given by IT=C 2‘1 Assuming that all outputs may

dv

dt

change state at the same time and that

CL = 200pF, IT = (2) (200 x 10-12) 5:0x0.8 _ 55 7mA,

60 x 1079

is constant; IT =<£C|_)

dt
Ve x 80%

eg. |tR =60ns, Vg = 5.0V, each
tR or tF .

] This current spike may cause a large negative voltage spike

on Vg, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recommended
that a 0.1 MF ceramic disk decoupling capacitor be placed between Vcc and GND at each device to filter out this noise.

PROPAGATION DELAY
tPD
tpp (200pF)
50% 50%

A :I

tPD PD
v 90% N10% 10%}/] %%

—tr tR—|

The above example will illustrate the calculation of a more
useful propagation delay. The system on this example uses
a 5 volt supply with a tolerance of £ 10%, an ambient tem-
perature of as high as 1250C, and a calculated load capaci-
tance of 150pF. This application requires the HD-6440-2.
The table of A.C. specs shows the tpp at 4.5V and 1250C
is 100nsec. Use the graph in Figure 1 to get the degrada-
tion multiple for 150pF. The number shown is 0.97. The
adjusted propagation delay, to the 10% or 90% point, is

1.20 22
1.16 2.0
112 1.8
1.08 1.6
1.04 _— 14
1.00 —D 1.2
0.96 R tF (2000F) 1.0
0.92 0.8
0.88 06
0.84 0.4
0.80 b—v—r T T T T 0.2 1 T T T T
0 50100 200 300 400 500 050100 200 300 400 500
C (pF) CL (pF)
FIGURE 1 FIGURE 2
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therefore 100 x 0.97 or 97nsec. To obtain the rise and fall
times check the A.C. specs for the rise and fall times at
4.5V and 1250C to obtain a worst case rise time of 90nsec.
Use Figure 2 to find it’s degradation multiple to be 0.85.
The adjusted rise time is, therefore, 90 x 0.85 or 76.5nsec.
To obtain the standard 50% to 50% propagation delay, add
the adjusted propagation delay to half of the adjusted rise
time to get a propagation delay of 135nsec. The rise time
was used here because it is always the worst case.



Battery Backup Applications

The HD-6440 is especially well suited for use in battery backup systems
in conjunction with low power CMOS RAM arrays. When designing
a RAM array in conjunction with the HD-6440, the following criteria
should be met:

2.

. As RAM VCC drops, the inputs logical one voltages should

follow so as not to exceed VCC +0.3V and logical zero voltages
do not go below GND -0.3V.

G1 or G must be held high at CMOS VCC, or G3 heid low.
T_1, Lo and address inputs should be held at either GND or
CMOS VCC.

. Yo - Y7 will maintain a VOH of VCC -0.3 or greater at |OH

of 100 uA provided the HD-6440 VCC is 22.0V.

. When exiting from the battery backup mode, VCC should

ramp without ring on discontinuities.

. The HD-6440 can begin operation when VCC reaches the min-

imum operating voltage.

. The HD-6440 should be disabled one tp|g before VCC reaches

the minimum operating voltage.

TIMING DIAGRAM

vce
\ MINIMUM /
OPERATINGVCC —
VIH VCCDR VIH
Gy, G2
ORG3 DISABLED > VIL
~—1DIS
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HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

@

HD-6495

CMOS HEX
BUS DRIVER

Features Pinout
TOP VIEW
e SINGLE POWER SUPPLY _ v
E1[]1 16| JVee
© HIGH NOISE IMMUNITY
¢ INDUSTRIAL AND MILITARY GRADES a2 15[ JE;
e DRIVE CAPACITY 300pF 1y E 3 14 ]GA
[ )
SOURCE CURRENT amA 2a[]s 1a[Jev
o SINK CURRENT 6mA
¢ PROPAGATION DELAY 45nsec MAX, 2y [ 5 12 jBA
3a[]e 1[Jsy
3v[7 10{]4a
Description ano[]8 o4y

The HD-6495 is a self aligned s

ver. The circuit consists of 6 non-inverting buffers with separate inputs

ilicon gate CMOS Three-State buffer dri-

Truth Table

and outputs which permit this driver to be used for bi-directional or
uni-directional busing. A high on either Three-State control line E1 or EQ
will force the drivers to the high impedance mode.

Outputs guaranteed valid at VCC 2.0V for Battery Backup Applications.

CONTROL
INPUTS INPUT OUTPUT

E1 Ez A Y

L L L L

L L H H

L H X HI-Z
H L X Hi-Z
H H X Hi-Z

X = DON'T CARE
HI-Z = HIGH IMPEDANCE

Functional Diagram

4y
(9)}

Ep 6A 6y 5A 5y 4a
(15) (14) (13) (12) (11)
—O_\

-.
1 (2) @] @ )
Eq 1A 1y 2a 2y 3a

(7)

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HD-6495

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +8.0V
Input or Output Voltage Applied GND -0.3V to Vcc +0.3V
Storage Temperature Range -650C to +1500C
Operating Temperature Range
Industrial HD-6495-9 -400C to +850C
Military HD-6495-2 -550C to +1250C
Operating Voltage Range +4 to +7V

ELECTRICAL CHARACTERISTICS
Vee = 5.0V £10%; Ta = Industrial or Military

SYMBOL PARAMETER l MIN l MAX [ UNITS l TEST CONDITIONS
VIH Logical 1" Input Voltage 70% Vce \%
ViL Logical 0" Input Voltage 20% Vce \%
L Input Leakage -1.0 1.0 MA ov<viy<vce
VOH Logical 1" Qutput Voltage | Vg -0.4 Vv loH = -4.0mA,
E1 =E2 = Low
VoL Logical ‘0"’ Output Voltage 0.4 Y loL = 6.0mA
D.c. Eq=Ep=Low
o Output Leakage -1.0 1.0 MA ov<vg<Llvce,
E1 = Ep = High
lce Supply Current 10 MA VIN = Vce or GND,
Vee =5.5V
CINn Input Capacitance* 5 pF VIN =0V; Ta = 25°C;
f=1MHz
Co Output Capacitance* 15 pF ViN = 0V; Ta = 250C;
f=1MHz

* Guaranteed and sampled, but not 100% tested.

CL = 300pF
vee=5.0v @ vee =5.0V +10%
250C TA = Indus. or Mil.
symBoL PARAMETER MIN MAX MIN MAX UNITS
A.C.

tPD Propagation Delay 20 45 ns
tEN Enable Time 50 100 ns
tpIs Disable Time 50 100 ns
tR Output Rise Time 50 95 ns
tg Qutput Fall Time 45 75 ns

NOTE @ All devices guaranteed at worst case limits. Room temperature,
5V data provided for information~not guaranteed.
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Switching Waveforms

A 50%

E—tpb —{90%
% X

10%
Ey=E2=LOW
_ 50% 50%
E
tEN 60% tDIS —mf 90%

v I

All inputs have tg, tp S 20ns.

T
]

OUTPUT TEST CIRCUIT

FOR PROPAGATION DELAYS

Vee

1KQ
Y

1K I 50pF

OUTPUT TEST CIRCUIT
FOR THREE-STATE DELAYS

DECOUPLING CAPACITORS

The transient current required to charge the load capacitance is given by IT =

change state at the same time and thatf‘l
dt
5.0x0.8
CL = 300pF, IT = (6) (300 X 10-12)-—-—
85 x 1079

cdv.
dt

Assuming that all outputs may

is constant; IT = ()J CL Vee x 80% eg. [tR =85ns, Vcc = 5.0V, each

tR or tf

= 84.7mA.] This current spike may cause a large negative voltage

spike on Vg, which if it becomes a diode drop less than any input, may cause the device to latch up. It is recom-

mended that a 0.1 MF ceramic disk decoupling capacitor be placed between Vo and GND at each device to filter

out this noise.

PROPAGATION DELAYS

Y

50%
R T 5o%j¢ o
tPD tPD tpD (300pF)
90% 10% 10% 90%
f—te tR—|

The above example will illustrate the calculation of a more
useful propagation delay. The system on this example uses
a 5 volt supply with a tolerance of £ 10%, an ambient tem-
perature of as high as 1250C, and a calculated load capaci-
tance of 150pF. This application requires the HD-6495-2,
The table of A.C. specs shows the tpp at 4.5V and 1250C
is 4bnsec. Use the graph in Figure 1 to get the degrada-
tion multiple for 150pF. The number shown is 0.84. The
adjusted propagation delay, to the 10% or 90% point, is

18
124 16
116 14
1.08 12
1.00 __R¥ 0
0.92 tR. tF (3000F) 4 g
0.84 0.6
0.76 04
0.68 0.2
T T T T T T T T T T T L
50100 200 300 400 500 050100 200 300 400 500
CL(pF) CLIpF)
FIGURE 1 FIGURE 2
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therefore 45 x 0.84 or 38nsec. To obtain the rise and fall
times check the A.C. specs for the rise and fall times at
4.5V and 1250C to obtain a worst case rise time of 95nsec.
Use Figure 2 to find it's degradation multiple to be 0.65.
The adjusted rise time is, therefore, 95 x 0.65 or 62nsec.
To obtain the standard 50% to 50% propagation delay, add
the adjusted propagation delay to half of the adjusted rise
time to get a propagation delay of 69nsec. The rise time
was used here because it is always the worst case.



HARRIS

SEMICONDUCTOR

HD-15530

PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

Features

SUPPORT OF MIL-STD-1553

1.25 MEGABIT/SEC DATA RATE

SYNC IDENTIFICATION AND LOCK-IN
CLOCK RECOVERY

MANCHESTER Il ENCODE, DECODE
SEPARATE ENCODE AND DECODE

LOW OPERATING POWER: 50mW AT 5 VOLTS
FULL MILITARY TEMPERATURE RANGE

® 6 06 0 0 0 0 o

Pinout

VALID WORD
ENCODER SHIFT CLOCK
TAKE DATA

SERIAL DATA OUT
DECODER CLOCK
BIPOLAR ZERO IN
BIPOLAR ONE IN
UNIPOLAR DATA IN
DECODER SHIFT CLOCK
COMMAND/DATA SYNC

CMOS Manchester Encoder-Decoder

SYNC SELECT
ENCODER ENABLE
SERIAL DATA IN
BIPOLAR ONE OUT
GUTPUT INHIBIT
BIPOLAR ZERO OUT
+60UT

MASTER RESET

Description

The Harris HD-15530 is a high performance CMOS
device intended to service the requirements of MIL-
STD-1553 and similar Manchester |l encoded, time
division multiplexed serial data protocals. This LSI
chip is divided into two sections, an Encoder and a
Decoder. These sections operate completely in-
dependent of each other, except for the Master Reset
function.

This circuit meets many of the requirements of

This integrated circuit is
the 1MHz data rate of

temperature and voltage.

fully guaranteed to support
MIL-STD-1553 over both

it interfaces with CMOS,

TTL or N channel support circuitry, and uses a

standard 5 volt supply.

The HD-15530 can also be used in many party line
digital data communications applications, such as an
environmental control system driven from a single
twisted pair cable or fiber optic cable throughout

MIL-STD-1553. The Encoder produces the sync the building.
pulse and the parity bit as well as the encoding of the
data bits. The Decoder recognizes the sync pulse and
identifies it as well as decoding the data bits and
checking parity.
Block Diagrams
ENCODER DECODER
12>-SN0 — VeC oy
13 MASTER RESET OUTPUT
22~ SEND CLOCK IN INRIBIT UNIPOLAR
+ 6 0UT ] [ DATA IN s TAKE DATA
= T Y 1 BIPOLAR 7 TRANSITION CHARACTER
14 " 7 g'_’:’g% ONE m>5 FINDER IDENTIFIER | 19, coMMAND/DATA
i CHARACTER BIPOLAR >— SYNC
FORMER | 15 BIPOLAR_ ZERO IN 4. SERIAL
ZEROOUT I +_’ DATA OUT
BIT
DECODER 5 PARITY 1, VALID
CLOCK>—ISVNCHRON'ZER opt H;ECK l_' WORD
BIT MASTER._13 I 4 9. DECODER
COUNTER RESET SHIFT
CcLoCK
2 2| 18 B 2 DECODER BIT
SEND SERIAL SYNC RESET COUNTER
DATA y DATAIN SELECT
ENCODER ENCODER
SHIFT ENABLE
cLoCcK

CAUTION: These devices are sensitive to electrostatic discharge.
Users should follow IC Handling Procedures specified on pg. 1-6.
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Specifications HD-15530

ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Input or Output Voltage Applied

Storage Temperature Range

Operating Temperature Range
Industrial HD-15530-9
Military HD-15530-2

+7.0V

GND -0.3V to Vg + 0.3V

-650C to +1500C

-400C to +850C

-550C to +1250C

ELECTRICAL CHARACTERISTICS V¢ =5.0V 5% Ta = Industrial or Military

D.C.

A.C.

A.C.

SYMBOL PARAMETER MINIMUM | TYPICAL { MAXIMUM | UNITS | TEST CONDITIONS
VIH Logical 1" Input Voltage 70% Vcc \%
ViL Logical ""0"” Input Voltage 20% Vcc \%
VIHC Logical 1" Input Voltage (Clock) vce -0.5 Vv
VILC Logical 0" Input Voltage (Clock) GND +0.5 \Y
e Input Leakage -1.0 +1.0 MHA ov £ VIN £ Vee
VOH Logical "“1”" Output Voltage 24 \% IOH = -3mA
VoL Logical ‘0" Output Voltage 0.4 \Y oL = 1.8mA
iccss Supply Current Standby 05 2 mA VIN = VCC =5.25V
Outputs Open
lccor Supply Current Operating* 8.0 10.0 mA Vce =5.25V,
f=1MHz
CIN Input Capacitance* 5.0 7.0 pF
Co Output Capacitance* 8.0 10.0 pF
*Guaranteed and sampled but not 100% tested.
ENCODER TIMING VcCC = 5.0V 5% TA = Industrial or Military
FEC Encoder Clock Frequency 15 MHz CL =50pF
FESC Send Clock Frequency 25 MHz
TECR Encoder Clock Rise Time 8 ns
TECF Encoder Clock Fall Time 8 ns
FED Data Rate 1.25 MHz
TMR Master Reset Pulse Width 150 ns
TE1 Shift Clock Delay 125 ns
TE2 Serial Data Setup 75 ns
TE3 Serial Data Hold 75 ns
TE4 Enable Setup 90 ns
TES Enable Pulse Width 80 ns
TE6 Sync Setup 55 ns
TE7 Sync Pulse Width 150 ns
TES8 Send Data Delay 50 ns
TEQ Bipolar Output Delay 130 ns
DECODER TIMING VCC = 5.0V 6% Ta = Industrial or Military
FDC Decoder Clock Frequency 15 MHz CL = 50pF
TDCR Decoder Clock Rise Time 8 ns
TDCF Decoder Clock Fall Time 8 ns
FDD Data Rate 1.25 MHz
TDR Decoder Reset Pulse Width 150 ns
TDRS Decoder Reset Setup Time 75 ns
TMR Master Reset Pulse Width 150 ns
TD1 Bipolar Data Pulse Width Tpc +10 ns (0]
TD2 Sync Transition Span 18TDC ns @
TD3 One Zero Overlap Tpc -10 ns 0)
TD4 Short Data Transition Span 6TDC ns @
TD5 Long Data Transition Span 12TDC ns D
TD6 Sync Delay (ON) 40 110 ns
D7 Take Data Delay (ON) 50 110 ns
TD8 Serial Data Out Delay 80 80 ns
TD9 Sync Delay (OFF) 90 110 ns
TD10 Take Data Delay (OFF) 110 110 ns
D11 Valid Word Delay 90 110 ns

NOTE @ : 15TDC +10 = [15 (Decoder Closk Period)] +10ns TpC = Decoder Clock Period = _1

These parameters are guaranteed but not 100% tested.

Fpc
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Pin Assignments

PIN SECTION NAME DESCRIPTION

1 Decoder VALID WORD Output high indicates receipt of a valid word.

2 Encoder ENCODER SHIFT CLOCK Output for shifting data into the Encoder. This
clock shifts data on a low-to-high transition.

3 Decoder TAKE DATA Output is high during receipt of data after ident-
ification fo a sync pulse.

4 Decoder SERIAL DATA OUT Delivers received data in correct NRZ format.

5 Decoder DECODER CLOCK Input drives the transition finder, and the synchron-
izer which in turn supplies the clock to the balance
of the Decoder.

6 Decoder BIPOLAR ZERO IN A high input should be applied when the bus is in its
negative state. This pin must be held high when
the Unipolar input is used.

7 Decoder BIPOLAR ONE IN A high input should be applied when the bus is in
its positive state, this pin must be held low when
the Unipolar input is used.

8 Decoder UNIPOLAR DATA IN With pin 6 high and pin 7 low, this pin enters unipolar
data into the transition finder circuit. If not used this
input must be held low.

9 Decoder DECODER SHIFT CLOCK Output which delivers a frequency (Decoder Clock
<+ 12), synchronized by the recovered serial data
stream.

10 Decoder COMMAND SYNC Output of a high from this pin occurs during output
of decoded data which was preceded by a Command
(or Status) synchronizing character. A low output
indicates a Data synchronizing character.

1 Decoder DECODER RESET A high input to this pin during a rising edge of
DECODER SHIFT CLOCK resets the decoder bit
counting logic to a condition ready for a new word.

12 Both GROUND Ground supply pin.

13 Both MASTER RESET A high on this pin clears 2:1 counters in both the
Encoder and Decoder.

14 Encoder -+~ 60UT Output from 6:1 divider which is driven by the
ENCODER CLOCK.

15 Encoder BIPOLAR ZERO OUT An active low output designed to drive the zero or
negative sense of a bipolar line driver.

16 Encoder OUTPUT INHIBIT A low on this input forces pin 15 and pin 17 high,
the inactive states.

17 Encoder BIPOLAR ONE OU An active low output designed to drive the one or
positive sense of a bipolar line driver.

18 Encoder SERIAL DATA IN Accepts a serial data stream at a data rate equal to
ENCODER SHIFT CLOCK.

19 Encoder ENCODER ENABLE A high on this input initiates the encode cycle.
(Subject to the preceding cycle being complete.)

20 Encoder SYNC SELECT Actuates command sync for an input high and data
sync for an input low.

21 Encoder SEND DATA Is an active high output which enables the external
source of serial data.

22 Encoder SEND CLOCK IN Clock input at a frequency equal to the data rate X2.

23 Encoder ENCODER Input to the 6: 1 divider.

24 Both \Volo} Positive supply pin.




Encoder Operation

The Encoder requires a single clock with a frequency of
twice the desired data rate applied at the SEND CLOCK
input. An auxillary divide by six counter is provided on
chip which can be utilized to produce the SEND CLOCK
by dividing the DECODER CLOCK.

The Encoder’s cycle begins when ENCODER ENABLE is
high during a falling edge of ENCODER SHIFT CLOCK @
This cycle lasts for one word length or twenty ENCODER
SHIFT CLOCK periods. At the next low-to-high transition
of the ENCODER SHIFT CLOCK, a high at SYNC SEL-
ECT input actuates a command sync or a low will produce
a data sync for that word @ . When the Encoder is ready
to accept data, the SEND DATA output will go high and
remain high for sixteen ENCODER SHIFT CLOCK per-
iods @ . During these sixteen periods the data should be

TIMING I |

Polalzfalals]e]r]

clocked into the SERIAL DATA input with every low-
to-high transition of the ENCODER SHIFT CLOCK Q) —
(@ . After the sync and the Manchester || coded data are
transmitted through the BTIPOLAR ONE and BIPOLAR
ZERO outputs, the Encoder adds on an additional bit
which is the parity for that word @ . At any time a low on
OUTPUT INHIBIT input will force both bipolar outputs to
a high state but will not affect the Encoder in any other
way.

To abort the Encoder transmission a positive pulse must
be applied at MASTER RESET. Anytime after or during
this pulse, a low to high transition on SEND CLOCK
clears the internal counters and initializes the Encoder
for a new word.

fas |67 [s]e]| | |

sevocroce [LILMLMUMLMUULLUL LU nnnhnnihnnnni)
gveosts MMM LML LML UL L L rLrLr

SHIFT CLOCK
ENCODER ENaBLE AN NNV NN

POVE \ A ZZE7 LIANGZZEZZ AW

SEND DATA —__l

I f |

SERIAL DATA IN

P
Ts Taa T3]z nfwo, T3] 211 0]
4§ =

BIPOLAR ONE OUT

1sTHALFfvD WAL 15 [ 14 13 | 12 f|1fj "T EREENER KR EN

BIPOLAR ZERO OUT

svuc[svuc[lsluLnlu[nj" :Ia[z|1ju]PJ

f
1

[010) o)

Decoder Operation

The Decoder requires a single clock with a frequency of
12 times the desired data rate applied at the DECODER
CLOCK input. The Manchester Il coded data can be pre-
sented to the Decoder in one of two ways. The BIPOLAR
ONE and BIPOLAR ZERO inputs will accept data from a
comparator sensed transformer coupled bus as specified
in Military Spec 1553. The UNIPOLAR DATA input can

only accept non-inverted Manchester |l coded data. (e.g.

from BIPOLAR ZERO OUT of an Encoder.)

The Decoder is free running and continuously monitors its
data input lines for a valid sync character and two valid
Manchester data bits to start an output cycle. When a
valid sync is recognized @ , the type of sync is indicated on
COMMAND/DATA SYNC output. If the sync character
was a command sync, this output will go high @ and re-
main high for sixteen DECODER SHIFT CLOCK periods
@ , otherwise it will remain low. The TAKE DATA
output will go high and remain high @ - @ while the
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Decoder is transmitting the decoded data through SERIAL
DATA OUT. The decoded data available at SERIAL
DATA OUT is in a NRZ format. The DECODER SHIFT
CLOCK is provided so that the decoded bits can get shifted
into an external register on every low-to-high transition
of thisclock @ — (@) .

After all sixteen decoded bits have been transmitted @ the
data is checked for odd parity. A high on VALID WORD
output @ indicates a successful reception of a word with-
out any Manchester or parity errors. At this time the
Decoder is looking for a new sync character to start another
output sequence.

At any time in the above sequence a high input on DE-
CODER RESET during a low-to-high transition of DE-
CODER SHIFT CLOCK will abort transmission and initial-
ize the Decoder to start looking for a new sync character.
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Decoder Timing

NOTE: UNIPOLAR IN = 0, FOR NEXT DIAGRAMS
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DECODER SHIFT CLOCK

COMMAND/DATA SYNC

TD6—~

DECODER SHIFT CLOCK _l———-—_r————_l—j_

TD8—=

SERIAL DATA OUT

DATA BIT X

DECODER SHIFT CLOCK I I B
D9t |
COMMAND/DATA SYNC
T _t—— '
TAKE DATA
VALID WORD Ton—|

DECODER SHIFT CLOCK m

RESET

ToRS—+]_p——

TOR

VALID
WORD

Applications

How to Make Our MTU Look Like a Manchester Encoded UART

( ENCODER CLK >
BIPOLAR
ZERO IN
BIPOLAR
ONE IN

UNIPOLAR
DATA IN
COMMAND
SYNC

G

SYNC SEL

24 —
pry m—

—]
[T

22 f—r BIPOLAR
21 ONE OUT
4 4 20
6 HD-15530° INHIBIT
l 7 18 OUTPUT
8 17
M . BIPOLAR
10 15 ZERO OUT

| " 14—

( RESET )

J_——- 12 13

O == =1

A B CK H
7415164

A B
7415164

cK Qy SH/LD CK S | Q4 SH/LD CK
74165 74165

TTTTTTTT TTTTT77T

T Ty

PARALLEL OUT

PARALLEL IN

Typical Timing Diagrams for a Manchester Encoded UART

ENCODER TIMING
ENCODER ENABLE
SYNC SELECT
PARALLEL IN
BIPOLAR ONE OUT
BIPOLAR ZERG OUT
DECODER TIMING
BIPOLAR ONE IN
BIPOLAR ZERO IN
CCOMMAND SYNC
PARALLEL OUT

VALID WORD

J_“ VALID

VALID\\ '—L

AN L7 7

L\
L L L LN

|

g L

LLL L L7 L P P 7R

Y/«

L

Ls!.['ﬂ-.\'\';l;!l_LJ_LJ_J_I._LJ_L-LJ,&J_'J

L

T

S TITITTITITT T

J[svIne]

RENESERENEEENEE AL

1

I - l
77 7777 77777777777 7] VAT
FN:V"'%S RECEPTION I

4-58



MIL-STD-1553A

The 1553A standard defines a time division multiplexed
data bus for application within aircraft. The bus is defined
to be bipolar, and encoded in a Manchester Il format, so
no DC component appears on the bus. This allows trans-
former coupling and excellent isolation among systems and
their environment.

The HD-15530 supports the full bipolar configuration,
assuming a bus driver configuration similar to that in
Figure 1. Bipolar inputs from the bus, like Figure 2,
are also accommodated.

The signaling format in MIL-STD-1553A is specified on
the assumption that the network of 32 or fewer terminals
are controlled by a central control unit by means of Com-
mand Words. Terminals respond with Status Words. These
control words reference Data Words. Each word is preced-
ed by a synchronizing pulse, and followed by parity bit,
occupying a total of 20usec. The word formats are shown
in Figure 4. The special abbreviations are as follows:

P Parity, which is defined to be odd, taken
across all 17 bits.

R/T Receive on logical zero, transmit on ONE.
ME Message Error if logical 1.
TF Terminal Flag, if set, calls for controller

to request self-test data.

The paragraphs above are intended only to suggest the
content of MIL-STD-15563A, and do not completely
describe its bus requirements, timing or protocols.

BUS

FIGURE 1 — Simplified MIL-STD-1553 Driver

e

1" REF

"0 REF

g

FIGURE 2 — Simplified MIL-STD-1553 Receiver

COMMAND
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DATA
SYNC

L

BIT BIT
PERIOD | PERIOD

BIT
PERIOD

——

LOGICAL ONE DATA

LOGICAL ZERO DATA - -

FIGURE 3 — MIL-STD-1553 Character Formats
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COMMAND WORD (FROM CONTROLLER TO TERMINAL)

e [ I s

sync | TERMINAL | | SUBADDRESS | DATAWORD
ADDRESS /MODE COUNT

1]
|

DATA WORD (SENT EITHER DIRECTION)

E_—_j——- 16 1 I
SYNC DATA WORD 3 ]
STATUS WORD (FROM TERMINAL TO CONTROLLER)
5 1 9 11
sync| TERMINAL CODE FOR FAILURE MODES |TF| P
ADDRESS '\

FIGURE 4 — MIL-STD-1553 Word Formats

NOTE: This page is a summary of MIL-STD-1553A and is not intended to describe the operation of the HD-15530.

1

4-59




HARRIS

SEMICONDUCTOR
PRODUCTS DIVISION

A DIVISION OF HARRIS CORPORATION

HD-15531

CMOS Manchester Encoder-Decoder

Features

Pinout

Vee (1
VALID WORD [] 2
TAKE DATA' 0 3

40 [] COUNT C1
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Description

The Harris HD-15531 is a high performance CMOS
device intended to service the requirements of MIL-
STD-1553 and similar Manchester |l encoded,
time division multiplexed serial data protocals. This
LSI chip is divided into two sections, an Encoder
and a Decoder. These sections operate independently
of each other, except for the Master Reset and
frame length functions.

This circuit provides many of the requirements of
MIL-STD-1553. The Encoder produces the sync
pulse and the parity bit as well as the encoding of
the data bits. The Decoder recognizes the sync pulse
and identifies it as well as decoding the data bits
and checking parity.

The HD-15531 also surpasses the requirements of'

MIL-STD-1553 by allowing the frame length to be
programmable. The frame length may be programmed
from 2 to 28 data bits plus sync and parity. This
chip also allows selection of either even or odd
parity for the Encoder and Decoder separately.

This integrated circuit is fully guaranteed to support
the 1MHz data rate of MIL-STD-1553 over both
temperature and voltage. It interfaces with CMOS,
TTL or N channel support circuitry, and uses a
standard 5 volt supply.

The HD-15531 can also be used in many party line
digital data communications applications, such as
an environmental control system driven from a single
twisted pair of fiber optic cable throughout a
building.

Block Diagrams
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MIL-STD-1553A

The 1553A standard defines a time division multiplexed
data bus for application within aircraft. The bus is defined
to be bipolar, and encoded in a Manchester Il format, so
no DC component appears on the bus. This allows trans-
former coupling and excellent isolation among systems and
their environment.

BUS

The HD-15531 supports the full bipolar configuration, !
assuming a bus driver configuration similar to that in
Figure 1. Bipolar inputs from the bus, like Figure 2,
are also accommodated.

i
The signaling format in MIL-STD-1553A is specified on
the assumption that the network of 32 or fewer terminals
are controlled by a central control unit by means of Com-
mand Words, and Data. Terminals respond with Status
Words, and Data. Each word is preceded by a synchron-
izing pulse, and followed by parity bit, occupying a total
of 20 msec. The word formats are shown in Figure 4.
The special abbreviations are as follows:

FIGURE 1 — Simplified MIL-STD-1553 Driver

nqe

P Parity, which is defined to be odd, taken
across all 17 bits.

sqee

R/T Receive on logical zero, transmit on ONE.

ME Message Error if logical 1.

FIGURE 2 — Simplified MIL-STD-1553 Receiver

TF Terminal Flag, if set, calls for controller
to request self-test data.

The paragraphs above are intended only to suggest the
content of MIL-STD-1553A, and do not completely
describe its bus requirements, timing or protocols.

COMMAND | __ b [o]1T2]3a]s e[ 78 o 10]11]12[13[1a]15[16[17]18]1s] n

COMMAND WORD (FROM CONTROLLER TO TERMINAL)

DATA oo — E 5 5 [1]

syne I SYNC | TERMINAL | | SUBADDRESS | DATAWORD
ADDRESS /MODE COUNT
R/T
BIT BIT BT DATA WORD (SENT EITHER DIRECTION)
"PERIOD | PERIOD | PERIOD ’ — ,

SYNC DATA WORD P

LOGICAL ONE DATA

STATUS WORD (FROM TERMINAL TO CONTROLLER)

5 1 9 11
LOGICAL ZERO DATA - — SYNC T:l;‘l')"'n'g;\s'- " CODE FOR FAILURE MODES |TF| P
FIGURE 3 — MIL-STD-1553 Character Formats FIGURE 4 — MIL-STD-1553 Word Formats

NOTE: This page is a summary of MIL-STD-1553A and is not intended to describe the operation of the HD-15531.
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Specifications HD-15531

ABSOLUTE MAXUMUM RATINGS

Supply Voltage

Input or Output Voltage Applied

Storage Temperature Range

Operating Temperature Range
Industrial HD-15531-9
Military HD-15531-2

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

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

ELECTRICAL CHARACTERISTICS Vcc=5.0V 5% Ta = Industrial or Military

D.C.

A.C.

A.C.

symsoL | PARAMETER [ Minimum [ TypicaL | maximum [ uNiTs | TEST CONDITIONS
ViIH Logical ""1"" Input Voltage 70% Vce \%
ViL Logical 0" Input Voltage 20% VcC \
VIHC Logical 1" Input Voltage (Clock) vce -0.5 \%
ViLC Logical 0" Input Voltage (Clock) GND +0.5 Y
e Input Leakage -1.0 +1.0 MA ov L VIN L Vee
VOH Logical 1" Output Voltage 24 \% IOH = -3mA
VoL Logical “0" Qutput Voltage 0.4 \% oL = 1.8mA
Iccss Supply Current Standby 0.5 2.0 mA VIN = VCC = 5.25V
Outputs Open
Iccop Supply Current Operating* 8.0 10.0 mA Vce =5.25V,
f=15MHz
CIN Input Capacitance* 5.0 7.0 pF
Co Output Capacitance* 8.0 10.0 pF
*Guaranteed and sampled but not 100% tested.
ENCODER TIMING
FEC Encoder Clock Frequency 15 MHz CL = 50pF
FESC Send Clock Frequency 25 MHz
TECR Encoder Clock Rise Time 8 ns
TECF Encoder Clock Fall Time 8 ns
FED Data Rate 1.25 MHz
TMR Master Reset Pulse Width 150 ns
TE1 Shift Clock Delay 125 ns
TE2 Serial Data Setup 75 ns
TE3 Serial Data Hold 75 ns
TE4 Enable Setup 90 ns
TES Enable Pulse Width 80 ns
TE6 Sync Setup 55 ns
TE7 Sync Pulse Width 150 ns
TES Send Data Delay 50 ns
TE9 Bipolar Output Delay 130 ns
DECODER TIMING
FDC Decoder Clock Frequency 15 MHz CL =50pF
FDs Decoder Synchronous Clock 25 MHz
TDCR Decoder Clock Rise Time 8 ns
TDCF Decoder Clock Fall Time 8 ns
FDD Data Rate 1.25 MHz
TDR Decoder Reset Pulse Width 150 ns
TDRS Decoder Reset Setup Time 75 ns
TMR Master Reset Pulse Width 150 ns
TD1 Bipolar Data Pulse Width Tpc +10 ns ®
TD2 Sync Transition Span 18TDC ns O
TD3 One Zero Overlap Tpc -10 ns O
TD4 Short Data Transition Span 6TDC ns O
TD5 Long Data Transition Span 12TDC ns Q)
TD6 Sync Delay (ON) 110 ns
TD7 Take Data Delay (ON) 110 ns
TD8 Serial Data Out Delay 80 ns
TD9 Sync Delay (OFF) 110 ns
TD10 Take Data Delay (OFF) 110 ns
D11 Valid Word Delay 110 ns
TD12 Synchronous Clock To Shift Clock Delay 75 ns
TD13 Synchronous Data Setup 30 ns

NOTE @ : 15TDC +10 = [15 (Decoder Clock Period)] +10ns TpC = Decoder Clock Period =_1
These parameters are guaranteed but not 100% tested. FDC
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Pin Assignments

PIN SECTION NAME DESCRIPTION

1 Both vce Positive supply pin.

2 Decoder VALID WORD Output high indicates receipt of a valid word.

3 Decoder TAKE DATA’ A continuous, free running signal provided for host timing or data
handling. When data is present on the bus, this signal will be
synchronized to the incoming data and will be identical to take data.

4 Decoder TAKE DATA Output is high during receipt of data after identification of a sync pulse

5 Decoder SERIAL DATA OUT Delivers received data in correct NRZ format.

6 Decoder SYNCHRONOUS DATA Input presents Manchester data directly to character identification
logic. SYNCHRONOQUS DATA SELECT must be held high to use
this input. If not used this pin should be held high.

7 Decoder SYNCHRONOUS DATA SELECT In high state allows the synchronous data to enter the character identi-
fication logic.

Input provides externally synchronized clock to the decoder.

8 Decoder SYNCHRONOUS CLOCK This input should be tied high when not in use.

9 Decoder DECODER CLOCK Input drives the transition finder, and the synchronizer which in
turn supplies the clock to the balance of the decoder.

10 Decoder SYNCHRONOUS CLOCK SELECT | In high state directs the SYNCHRONOUS CLOCK to control the decoder
character identification logic. A low state selects the DECODER CLOCK

11 Decoder BIPOLAR ZERO IN A high input should be applied when the bus is in its negative state.
This pin must be held high when the unipolar input is used.

12 Decoder BIPOLAR ONE IN A high input should be applied when the bus is in its positive state.
This pin must be held low when the unipolar input is used.

13 Decoder UNIPOLAR DATA IN With pin 11 high and pin 12 low, this pin enters unipolar data into
the transition finder circuit. If not used this input must be held low.

14 Decoder DECODER SHIFT CLOCK Output which delivers a frequency (DECODER CLOCK -+ 12),
synchronized by the recovered serial data stream.

15 Decoder TRANSITION SELECT A high input to this pin causes the transition finder to synchronize on
every transition of input data. A low input causes the transition finder
to synchronize only on mid-bit transitions.

16 Blank N.C. Not connected.

17 Decoder COMMAND SYNC Output of a high from this pin occurs during output of decoded data
which was preceded by a Command (or Status) synchronizing character

18 Decoder DECODER PARITY SELECT An input for parity sense, calling for even parity with input high and
odd parity with input low.

19 Decoder DECODER RESET A high input to this pin during a rising edge of DECODER SHIFT
CLOCK resets the decoder bit counting logic to a condition ready
for a new word.

20 Both COUNT Co One of five binary inputs which establish the total bit count to be
encoded or decoded.

21 Both GROUND Supply pin.

22 Both MASTER RESET A high on this pin clears 2:1 counters in both the encoder and decoder.

23 Both COUNT C2 See pin 20.

24 Encoder < 60UT Output from 6:1 divider which is driven by the ENCODER CLOCK.

25 Encoder BIPOLAR ZERO OUT An active low output designed to drive the zero or negative sense of
a bipolar line driver.

26 Encoder OUTPUT INHIBIT A low on this pin forces pin 25 and 27 high, the inactive states.

27 Encoder BIPOLAR ONE OUT An active low output designed to drive the one or positive sense of
a bipolar line driver.

28 Encoder SERIAL DATA IN Accepts a serial data stream at a data rate equal to ENCODER SHIFT
CLOCK.

29 Encoder ENCODER ENABLE A high on this pin initiates the encode cycle. (Subject to the preceed-
ing cycle being complete.)

30 Encoder SYNC SELECT Actuates a Command sync for an input high and Data sync for an
input low.

31 Encoder ENCODER PARITY SELECT Sets transmit parity odd for a high input, even for a low input.

32 Encoder SEND DATA Is an active high output which enables the external source of serial data

33 Encoder SEND CLOCK IN Clock input at a frequency equal to the data rate X2.

34 Encoder ENCODER SHIFT CLOCK Output for shifting data into the Encoder. This shift clock shifts data
on a low-to-high transition.

35 Blank N.C. Not connected.

36 Both COUNT C3 See pin 20.

37 Encoder ENCODER CLOCK Input to the 6:1 divider.

38 Decoder DATA SYNC Output of a high from this pin occurs during output of decoded data
which was preceded by a Data synchronizing character.

39 Both COUNT C4 See pin 20.

40 Both COUNT C1 See pin 20.

4-63




Encoder Operation

The Encoder requires a single clock with a frequency of
twice the desired data rate applied at the SEND CLOCK
input. An auxiliary divide by six counter is provided on
chip which can be utilized to produce the SEND CLOCK
by dividing the DECODER CLOCK. The frame length is
set by programming the COUNT inputs. Parity is selected
by programming ENCODER PARITY SELECT high for
odd parity or low for even parity.

The Encoder’s cycle begins when ENCODER ENABLE is
high during a falling edge of ENCODER SHIFT CLOCK

. This cycle lasts for one word length or K + 4 EN-
CODER SHIFT CLOCK periods, where K is the number of
bits to be sent. At the next low-to-high transition of the
ENCODER SHIFT CLOCK, a high at SYNC SELECT
input actuates a Command sync or a low will produce a
Data sync for that word @ . When the Encoder is ready

TMING |

|

[ol o lefelals|e]r]

to accept data, the SEND DATA output will go high for
K ENCODER SHIFT CLOCK periods @ . During these
K periods the data should be clocked into the SERIAL
DATA input with every low-to-high transition of the
ENCODER SHIFT CLOCK (@) - (@) . After the sync and
Manchester |l encoded data are transmitted through the
BIPOLAR ONE and BIPOLAR ZERO outputs, the Encoder
adds on an additional bit with is the parity for that word
@ . At any time a low on OUTPUT INHIBIT input will
force both bipolar outputs to a high state but will not
affect the Encoder in any other way.

To abort the Encoder transmission a positive pulse must
be applied at MASTER RESET. Any time after or during
this pulse, a low-to-high transition on SEND CLOCK
clears the internal counters and initializes the Encoder for
a new word.

| na | ws [ w2 v | v ! |

SEND CLOCK f I l l
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7 T2

sweseweer 777wl R R T 7,
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sre[mrafara]er panry
1
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Decoder Operation

To operate the Decoder asynchronously requires a single
clock with a frequency of 12 times the desired data rate
applied at the DECODER CLOCK input. To operate the
Decoder synchronously requires a SYNCHRONOUS
CLOCK at a frequency 2 times the data rate which is
synchronized with the data at every high-to-low transition
applied to the SYNCHRONQUS DATA input. The Man-
chester 1l coded data can be presented to the Decoder
asynchronously in one of two ways. The BIPOLAR ONE
and BIPOLAR ZERO inputs will accept data from a com-
parator sensed transformer coupled bus as specified in
Military Spec 1553. The UNIPOLAR DATA input can
only accept noninverted Manchester Il coded data. (e.g.
from BIPOLAR ZERO OUT on an Encoder).

The Decoder is free running and continuously monitors its
data input lines for a valid sync character and two valid
Manchester data bits to start an output cycle. When a valid
sync is recognized @ , the type of sync is indicated by a
high level at either COMMAND SYNC or DATA SYNC
output. If the sync character was a command sync the
COMMAND SYNC output will go high @and remain high
for KSHIFT CLOCK periods@, where K is the number of
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bits to be received. If the sync character was a data sync
the DATA SYNC output will go high. The TAKE DATA
output will go high and remain high while the
Decoder is transmitting the decoded data through SERIAL
DATA OUT. The decoded data available at SERIAL
DATA OUT is in NRZ format. The DECODER SHIFT
CLOCK is provided so that the decoded bits can get shifted
into an external register on every low-to-high transition of
this clock @—@

After all K decoded bits have been transmitted @ the
data is checked for parity. A high input on DECODER
PARITY SELECT will set the Decoder to check for even
parity or a low input will set the Decoder to check for odd
parity. A high- on VALID WORD output @ indicates
a successful reception of a word without any Manchester
or parity errors. At this time the Decoder is looking for
a new sync character to start another output sequence.

At any time in the above sequence a high input on DE-
CODER RESET during a low-to-high transition of DE-
CODER SHIFT CLOCK will abort transmission and initial-
ize the Decoder to start looking for a new sync character.
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Frame Count

FRAME PIN WORD
DATA LENGTH
BITS (BIT PERIODS) Ca c3 c2 c1 co
2 6 L L H L H
3 7 L L H H L
4 8 L L H H H
5 9 L H L L L
6 10 L H L L H
7 11 L H L H L
8 12 L H L H H
9 13 L H H L L
10 14 L H H L H
1 15 L H H H L
12 16 L H H H H
13 17 H L L L L
14 18 H L L L H
15 19 H L L H L
16 20 H L L H H
17 21 H L H L L
18 22 H L H L H
19 23 H L H H L
20 24 H L H H H
21 25 H H L L L
22 26 H H L L H
23 27 H H L H L
24 28 H H L H H
25 29 H H H L L
26 30 H H H L H
27 31 H H H H L
28 32 H H H H H

The above Table demonstrates all possible combinations of frame lengths ranging from 6 to 32 bits. The pin word
described here is common to both the Encoder and Decoder.

Encoder Timing
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Decoder Timing

NOTE: UNIPOLAR IN = 0, FOR NEXT DIAGRAMS
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Applications
How to Make Our MTU Look Like a Manchester Encoded UART
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Typical Timing Diagrams for a Manchester Encoded UART
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Product Index

HM-6100 CMOS 12 Bit Microprocessor (CPU) 5-7
HD-6101 CMQOS Parallel Interface Element (PIE) 5-29
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CMOS Microprocessor Products

GENERAL DESCRIPTION

The 6100 CMOS Microprocessor Family offers all CMOS components, enabling the designer to build
low power PDP-8 based microcomputer systems. Obvious advantages of this architecture are readily
available software, a variety of development and operating systems and a familiar instruction set
that is easy to program. The low power, single voltage CMOS circuitry and LSI design of each com-
ponent within the 6100 microcomputer system will result in cost effective systems that minimize
power and packaging costs. For example, the operating power drain for a system consisting of 256
words